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HA ObBJIOKKE — pucynox A.Kykywrkuna
K cmamobe «Paboma ¢ kamanuzamopom»

HA BTOPOH CTPAHHIIE OBJIOXKH — xapmuna
Ilumepa bpeiicens «Iladwuii aneens.

Bypaenue xcusHu, ee usmeHerue, NoseAeHUe HOBbIX U006
NOCMOSHHO 80368PAULAIOM 4eN08EUECKYVI0 MbICAb K CAMOMY
Hauany — omkyoda 3mo ece 803HUKAO U KAK CMAA0
603ModicHbIM ? OO smom uumaiime 6 cmamaoe
«Ilpoucxosxcoenue xeusnu»
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B areHTCTBAx:
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(paccoiika — «LleHTpoakce», Tes. 456-86-01)
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Ha Ykpaune «KSS» — (044) 464-02-20
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[P0 HOBBIV «UCKYCCTBEHHbIN HOC» AJ151
0BHapyXeHns B3pbIBYATKN, Cbenob-
Hble JIYKOBULbI INANA, YrNepoaHoe
cepaLe 1 cekcyanbHble Npobnemsbl y
NNOEPOB NOMNYAALWIA.

AONCKYyCCuUun

HayyHble ny6auvkaumMm B UHTEPHETE:
XOpOoLo 3To unm nnoxo? C onHown
CTOPOHbI, BbICTPOTA U NIEFKOCTb, C KO-
TOPOI MbICIN Y4EHOr0 AOCTUralT
yuTaTenbCKMX Macc, — ABHbIA MJIIOC.
C [pyroi CTOPOHbI, TOJIbKO CUcTEMA
peLEeH3POoBaHNA CO34aeT penyTaumio
XypHana, 1 noka BUpTyanbHOe 13aa-
HMe Ny6AnKYeT BCex Xenalwmx, ero
aBTOpam H6ecnonesHo TpeboBaTb paB-
HOnMNpaBuna C TeMun, KOro Hanevartanaun
B Tunorpaduu...
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NMPOBJIEMbl U METOAbI
HAYKHA

Monekynbl, coxpaHstoLLme nHdopma-
umio, B cepeauHe XX Beka Obinv npes-
METOM FeHuanbHbIX crnekynaumn LLpe-
OvHrepa n deliHvaHa, a ceroHs «Mo-
nekynapHole 9BM» yxe rotoBaT K
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TexHn4yeckoe NpPUMEHEHNEe AUNINEKT-
puka TonwmHon 0,1 MKM — 3TO ”3
obnactu daHTactuki. A TOorga 4to
Takoe MOHMCTOpP?
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YTO Mbl NbEM

y xupulliero OyTbIIOYHOro NMBa MU-
HMManbHas BbICOTA MEHbl — HE Me-
Hee 40 MM, 1 fepXaTbCsa OHa OOSKHA
HE MEHEee YEThIPEX MUHYT.



NMPUBOPOCTPOEHMUE
Hiox kak y cobaku

YyeHbie VHcTuUTyTa 00LLEH U3nku
PAH paboTaloT Hag co3gaHuem yHu-
kanbHoro rnpmuéopa. C ero nomoubio
MOXHO OyneT HavTu B BO3AyXe Cyu-
TaHHbIE MOJIEKY bl B3PbIBYATKM, Hap-
KOTUKOB M1 OTPABJISIIOLNX BELIECTB.
o 4yBCTBUTENILHOCTY OH OyAeT npe-
BOCXOANTb HIOX XOpoLuer cobaku-
uweriku (nikifor@kapella.gpi.ru).

[eno B TOM, 4TO BCE W3BECTHbIE METOAbI
nmbo HyXAaKTcs B NPeABapUTENbHOM pas-
neneHnn npo6 Bo3ayxa (4TO CUIbHO MOHU-
XaeT YyBCTBUTENbHOCTb, YBENNYMBAET ANN-
TENbHOCTb aHanM3a M OCJIOXHSAET MpOoLLEeCcC
[EeTeKTUPOBaHUS), MMOO ONPeaensoT CTPYK-
TYpy BewlecTsa no ero dparmeHtam. A ecnu
CTPYKTypa COEOMHEHMS CIOXHas, Aa elle
OHO He eaAMHCTBEHHOE B npobe (0ObIYHO Tak
1 ObIBAET), TO MHCTPYMEHTAsIbHBIM METOAAM
KOHTPOJIS 334,242 OKa3bIBAETCH He Mo 3ybam.
BepHee — He no Hocy. BoT u npuxogutcs
3BaTb Ha MOMOLLb CreuuanbHo 0BYYEeHHbIX
cobak, Ybe 0OOHSAHNE HA HECKObKO Mopsa-
KOB YYBCTBMTEJNIbHEE HE TOJIbKO 4YEJIOBEKA,
HO K caMbIX CNOXHbIX npubopos. Mpasaa,
30eCb CBOUW MPOBNiEMbI: HAanNpuMep, ropcTb
nepua HaunMcTo 006e30pyXMBAET YETBEPO-
Hororo Hioxada. Kpome Toro, y cobaku, kak
Ny YenoBeka, MOXET OblTb MIOX0E HACTPO-
€HWNEe UK 3aJI0KEH HOC, €6 MOXHO OTBJEYb
nnu cobuTb CO crnepa. 3HauYnUT, HYXEH npu-
60p — 0OBEKTUBHBIN, HAOAEXHbIA U BbICOKO-
YYBCTBUTENbHbIN. VIMEHHO Takon 1 npuay-
Masii MOCKOBCKMWE Y4YEHbIE.

B ocHoBe nprbopa — COBEPLUEHHO HOBbIN
npyvHumn, paspaboTtaHHbii B MOD PAH co-
BMECTHO C YHMBepcuUTETOM LwiTata MoHTaHa
(CLLUA). CyTb ero B TOM, YTO MOMEKYSbI UC-
KOMbIX BELLECTB CHayana copbupytoTcs Ha
cneuyanbHo 06paboTaHHYO KPEMHUEBYIO MO-
BEPXHOCTb M B3aUMOLENCTBYIOT C Hel. 3a-
TEM Nyy nasepa clumbaeT ux ¢ 3TOWN NMoBepX-
HOCTU, N OHW CTaHOBSITCS MOJIOXMTENBHO 3a-
PSXEHHBIMU MOHAMW, OTIMYALWNMUCSH OT
NCXOOHbIX MOJIEKYNT TOJNIbKO TEM, YTO K HUM
NMPUCOEAVHEH UMW yOANEeH C HUX MOH BOAOO-
pona, MpPOTOH.

Takve MOoHbl Nerko aHann3mpoBaTb C Mo-
MOLLbIO Tak HAa3bIBAEMOIr0 BPEMSNPONIETHO-
ro Macc-cnektpomeTtpa. B Hem unoHbl pas-
FOHSIOT, MO BPEMEHM MoJieTa A0 MULUEHU
onpeaensioT MX MacCy U COOTBETCTBEHHO
NOEHTUDUUMPYIOT.

«Ham cunbHO NoBe3no, — pacckasbiBaeT
PYKOBOAWUTENb MPOEKTa KaHauaat duanko-
maTematunyecknx Hayk C.Hukndopos. —
Hanbonee pacnpocTpaHeHHbIE HapPKOTUKMU
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HbopmHayka

1 B3pbIBYaTbIE BELLECTBA, Aa U OONbLUMHCTBO
OTPaBASIOLLMX BELLECTB — 3TO a30TCOAEPXKa-
LMe COefMHEeHNsi, KOTOpble CMOTYT y4acTBO-
BaTb B peakuusix obmMeHa npoToHom. Bnaro-
[apsi 9TOMy MX MOXHO aHa-
IM3MPOBaTh C MOMOLLBIO Ha-
wero metoga — copbupo-
BaTb HAa KPEMHUM WU MNPOTO-
HUPOBATb (MM OENPOTOHU-
poBaTtb) Ny4oM nlasepar.
MpenBapuTenbHO aBTO-
pamM MpuLIOCh peLnTb ABe
CnoxHble 3agadn. Bo-nep-
BbIX, 1,00UTbCS, 4YTOObI 6Ob-
LUIMHCTBO MCKOMbIX MOJIEKYN MpuUavMnanu K
KPEMHWEBOW nnacTuHke. [na aToro yyeHole
chenann ee wepoxoBaTon. A BO-BTOPbIX,
HYXX€H Oblfl 9TanoH A5 YpPe3Bbl4ANHO HU3-
KX KOHLEHTPALMA MCKOMBbIX BELLECTB WA
MX aHanoroe, OyKBanbHO AN CYUTAHHbIX
Monekyn. MpocTtbiM paszbaBneHnem caenatb
3TO HEBO3MOXHO — CJIULLKOM HETOYHO. Yye-
Hbl€ HaLLIM UCKITIOYUTENBHO OCTPOYMHOE pe-
LeHVe, NCMNOoMb30BaB Nbe304yBCTBUTENbHbIN
3NeMeHT — KBapLEBYIO NMIACTUHY C NpeaBa-
pUTENbHO HAHECEHHbIM MOKPLITUEM, BEC KO-
TOPOro MOXHO M3MepuUTb MO 4acToTe KO-
nebaHunin NnacTuHbl. B 3TO MokpbiTUE, Kak B
MaTpuuy, yYeHble U Npennoxuiv BBOAUTb
BELLECTBO-3TaNoH. B BakyyMHOI kamepe OHO
1cnapsieTcs, a pasHuLy B BeCe U COOTBET-
CTBEHHO KOJIMYECTBO BELLECTBA, MOMaBLLEro
B 00bEM Kamepbl, MOXHO TOYHO V3MEPUTb
no YyactoTe KofieGaHWin ATON NNACTUHKM.
YueHble coenanu n otkannbposanu nep-
Bblil OMbITHLIN 06pasew, Takoro aHanM3arto-
pa. Tenepb HyXHO pa3paboTaTb NpPorpamMmm-
Hoe obecneyeHne, 4ToObl Npubop Mor pa-
6oTaTb aBTOMaTU4yecku. Mo MHEHMIO aBToO-
pOB, NpW OOCTAaTOYHOM (PUHAHCUPOBAHUMN
npoekTa 4Yepes rof 910 OyaeT caenaHo.

MOJIEKYJIAPHASY BUOJ10IUA

IHK B cobpaHum
OPEBHOCTEWN

B Mockee pa6otaet MexuHCTUTYT-
CKuii KaOMHET 10 U3YYEeHWIO APEeBHE
JHK, aocTynHbiii 015 BCEX YHYEHbIX.
CosnaHne kabuHeTa noapepxarn
POOU (avant@eimb.ru).

B Hauyane XXI Beka cneunanuctbl MHCTUTY-
Ta MoJiekynapHon 6uonorun PAH npucTy-
nmnn K nccneposaHnam agpesHein OHK, Bbl-
0EeNeHHON N3 0CTaHKOB XMBbIX OPraHN3MOB
1 ux vyactein. Okasanochb, 4TO aHaNU3 OpPeB-
Hel AHK BO3MOXEH 1 Ype3BblHaHO BaXEH,
MOCKOJIbKY MPUHOCUT UHTEPECHbIE Pe3yJib-

TaTbl B CaMbIX pas-
HbIX 06nacTax Ha-
ykun. 9t paboThl
YBEHYaNUCcb MosiB-
neHnemM MeXUHCTUTYTCKOro kabuHeTta mno
n3ydeHuio gpesHert AHK. KabuHeT co3gmaH
no nHuumaTtmee akagemuka T.U.Anekceeson
(MHeTuTyT apxeonorun PAH) n npu aktuBe-
HOW nopaepxke gupekunn NHctutyta Mo-
nekynspHon 6uonorun PAH.

WccneposaTtenn Havanu paboTy C He
OYeHb OPEBHEro matepuana — YenoBeye-
CKMX BOJIOC M3 @aHTPOMOJIOrMYECKNX KOJINEK-
unin. OHK Bbloensann n3 BOJIOC BOCTOYHbIX
3BEHKOB, COOpPaHHbIX aHTPOMOJIOrMYeCcKomn
akcnegmumnen MI'Y B Havane 70-x ropoB XX
Beka. Torga yyeHble gokasanu, YTO UCTOY-
Hukom OHK mMoryT 6biTb BONOCH 6€3 nyko-
BUL,, CPe3aHHbIE Yy KOPHS.

CrnepnytoLwmii 06bEKT UCCNEA0BAHUS NPES.-
JNIOXUNN apXxeonorn n3 AnTamnckoro yHMBep-
cuteta. OT0 ObINU YHUKANbHbIE HAXOOKU —
KOCTHbIE OCTaHKM 3—6-MeCa4YHbIX MNageH-
LLEB M B3POCbIX NOAEN, HANAEHHbIE MNPU
packornkax XOpoLoO COXPaHWBLLENCS OPeB-
Heln cTosHku Bepesosas Jlyka B npearopb-
ax Antas Ha 6epery nputoka O6u. CtosiHka
OTHOCUTCS K 3MOXe paHHel BPoH3bl (KoHeL,
TPETbLEr0 — Havano BTOPOro ThiICAYENETUS
00 H. 3.). NMpoaHanuauposas JHK MUTOXOH-
OpUI, y4eHble YCTAHOBUIN, YTO B3POCIbIE
MOKOWHUKN — €eBpOMNenubl, a BCE OETHU,
npeanosioXUTENbHO AEBOYKN, MpUHaanexar
K MoOHronougHon rpynne. Wccneposatenu
CUMTalOT, YTO B 3MOXYy paHHein BGPOH3bl Ha
AnTanm npuwnu eBponeouaHbie rpynnbl, No-
CTEMNEHHO BbLITECHSBLUME MECTHOE asuat-
CcKOe HaceneHue. A B IeBOYKaAx TeKSIa MOH-
rosiouaHas KpoBb, UX MaTEPU NpUHaAnexa-
NN K KOPEHHOW HApPOAHOCTU. YYEHble He
VCKJIIOYAIOT, 4TO Manbllek younu, notomy
4YTO OHU [EBOYKW. YHUUTOXEHVE MIafeH-
LLEeB HEYrogHoOro rnosna xapakTepHo u Ans
POACTBEHHBLIX M3Y4aeMON KynbTyp.

CneumanucTtbl pabotann ¢ JHK He Tonb-
KO APEBHUX NOAEN, HO 1 BIMEPLUUX XMUBOT-
Hbix. COBMECTHO € 3oon0ramun u3 NHctuty-
Ta Npobnem 3KONOrMK 1 3BOJIIOLUN OHU Or-
penenvnn nNpuUHaaneXHoCTb HeAABHO OMu-
caHHOro Bo BbeTHame BMAa KOMbITHOMO M-
BOTHOro Pseudonovibos spiralis. B pacno-
PSXXEHUN yHEHBIX ObINN TONLKO pora un dpar-
MeHT yepena. OOMH N3 HEMHOrMX U3BECT-
HbIX 9K3EMMSPOB POrOB 3TOr0 >XXWBOTHOrO
HaxoguTca B Poccuun, B konnekumm 300510-
rmyeckoro Mmysess MIY. HeobbiuHas dopma
POroB M Yrofl UX OTXOXAEHUS OT Yepena He
NMO3BOJISSIM OTHECTU TAUHCTBEHHOE XMBOT-
HOe HU K KO03aMm, Hu K ByinBonam. MockoB-
ckue yyeHble cpaBHUNM obpasubl AHK, Bbi-
OEneHHbIe U3 KOCTEN 1 poros, N YyCTaHOBU-
N1, 4TO OHU UAEHTUYHBI, MO3TOMY Yepen u




pora OeCTBUTENbHO MPUHAANEXann OAHO-
My >XMBOTHOMY. [1poaHanu3vpoBaB nocrne-
[0BATENbHOCTb OIHOMO U3 FEHOB U CPaBHUB
€e C W3BECTHbIMU MOCJIEA0BATENbHOCTAMM
3TOro Xe reHa y Apyrux KOMbITHbIX, MOMEKY-
NSipHbIE OMONOrN 3aKJIIYUIN, YTO HOCUTENb
poroB 6bin Gnvxe K asunatckum OyiriBonam.

Mo MHeHMIO nccnepoBaTenen, NCNonbL3ys
XPaHALWMIACS B My3eax U KOmnekumsax 6uo-
MaTepuan, MOXHO OyneT Aatb MONekynap-
HO-TEHETUYECKYIO XapakTePUCTUKY MCYE3-
HYBLUMM MONynsuusM U NMPOBECTU PETPO-
CMEeKTUBHbIA aHanu3 uctopum reHodoHaa
COBPEMEHHbIX HapOA0B.

NMPUMATOJIOINA

Yenoseyeckue
6onesHn y 06e3bsiH

Y nonervi n 06e3bsiH MHOro obuero, B
TOM 4ucnie v 60/1e3HU, nepeaanLme-
cs1 MOJI0BbIM MyTEM. PenpoaykTuBHoe
3710POBbE MPUMATOB UCCAEAYIOT yye-
Hble HUW meauumHcKkov npumatoso-
rum PAMH (Coan—-Aanep) npuv noa-
nAepxke PODU (iprim@sochi.net).

HekoTopble obutatenn Aanepckoro 06e3sbsi-
HbEro MUTOMHMKA CTPAZalOT OT MHOEKUMN,
nepepalLwmxcs nonosbiM nytem. Cneupanu-
cTtol Y HUWN mepuumHckon npumatonornmn
PAMH, obcnenoBaB CBOVIX MOAOMEYHbIX, Bbl-
SICHWMW, YTO MOJOBbIE MHMEKLMN BbI3bIBAIOT Y
06€e3bsiH NaTonorMm GepeMEHHOCTN 1 POOOB.

B3rnsHyTb Ha 00€3bsiHbI0 XN3Hb C 3TOW
TOYKN 3PEHUST YHEHbIX 3aCTaBUAU NIOACKME
HyXAabl. MHbekunn mo4yenonoBoro TpakTa
NPencTaBnsioT CEPbE3HYI0 MEAULMHCKYIO ©
coupanbHylo npobnemy. Mo AaHHbIM Meau-
KOB, MaTonorus 6epeMeHHOCTM 1 POAOB, PaH-
HMe abopTbl U MEPTBOPOXIAEHUS CBSA3aHbI B
TOM 4nCne C MHObEKUMOHHbIMU 3ab0neBaHn-
MU, KOTOPbIE BbI3bIBAIOTCA MUKOMIa3Mamu,
XTamMuUavsaMK, ypeannasmamu 1n TPUXOMOHa-
namu. Nockonbky 3T BO3GYAMTENN LLUMPOKO
pacnpoCTPaHEHbl N UX YaCTO HAXOAAT Y nNpak-
TUYECKM 300POBbIX NOAEN, Bpadyam TPyAHO
PELUNTb, KAaKOBa UCTUHHAS POJib 3TUX MUKPO-
OpraHM3MoB B natonoruv 6epemMeHHOCTU u
poaoB. BosHukna octpas HeobxoOaMMOCTb B
MOAENbHbIX CUCTEMAX, U TOrAa y4eHble 00-
paTunuch K npuMatam — XMBOTHbIM, Hanbo-
nee 6M3KUM K YEJIOBEKY MO CMEKTPY UHbEK-
LIMOHHBIX 3a6oneBaHuii. M TyT okasanocb, 4To
MOLENNPOBATL HUYErO HE HAA0 — 00e3bsiHbI
n TaKk 6onewT TeMU BGONE3HAMU, HA3BAHUSA
KOTOPbIX HE CXOOSAT C PekylaMHbIX 0ObsBe-
HUA KOMMEPYECKNX KIIVHUK.

MpumaTtonorn obcnepnosann 208 sBaHC-
KUX Makak, mMakak-pe3yCcoB, Makak-namnyH-
[EepoB 1 NaBMaHOB ramMazpuiioB B BO3pac-
Te OT ogHoro roga no 26 net. OHM nckanu
BO30yAUTENEN YETbIPEX BUAOB (TPUXOMO-
Hag, xnamMmuauii, MUKOMIa3m n ypeannasm).
MccnepoBaHnsg npoBOAUAM METOAOM FeH-

HOW OVAarHOCTUKM. BONbLUIMHCTBO XMBOTHbIX
poounuce B AANEPCKOM WMHCTUTYTCKOM
nutoMmHuke. Nx gepxann HebOoNbLWUMN
rpynnamMu B OTKPbITbIX BOJib€pax Uun KNeT-
Kax U KOPMWN FPaHyIMpoOBaHHbLIMU KOP-
Mamn. Cpenun 06e3bsH Obliv 340POBbIE
caMKku 1 camMubl, @ TakXXe caMku C natono-
rmen 6epemMeHHOCTN 1 PoaoB. Y HECKOJb-
KX 00e3bsiH, yMepLinx pogamMn, ouarHoc-
TUKY NMPOBeNN nocmMepTHO. Okasanock, 4To
MoYTW NMOSIOBUHA 300POBbLIX 00€3bsAH 3apa-
XeHa BO30yanTeNaMM reHuTanbHbIX MHdeK-
UM, MPU 3TOM HUKAKUX KIMHUYECKUX CUM-
NTOMOB 3a00/1€BaHUI Y XXMBOTHbIX HET, YTO
coBMnagaeT C aHanornyHbIMU HaGNOOEHN-
amu y nogen. bonbHbiMU 00€3bsiHbI HE
poxpalTcsa, a CTaHOBATCSA B BO3pacTte
NBYX-TPEX NEeT, Korga BCTynawT B NOpy No-
NIOBOro CO3peBaHus. Yauie BCero 340po-

Bble 00e3bsHbl 3apaXxeHbl X1aMUanaMu nnm
MuKonnasMamu, HO MHOrga B OAHOM XW-
BOTHOM 00uTaloT OOHOBPEMEHHO ABa-Tpu
Buaa Bo3byguTtenen.

Y 6ecnnopHbix 06e3bsH BO30yauTENHU
MnoNoBbIX MHGEKLMA BCTPeYalTCa yalle,
4eM y caMOK C HOpMasibHOl AEeTOPOAHOW
dyHKUMEN, MO3TOMY y4eHble COYNIN 3TH
MHMEKUUN BaXHOW Npu4mMHOI HGecnnogus.
Cpean camok, Ha [0S0 KOTOPbIX BbiManu
abopTbl, MEPTBOPOXAEHMS, MOCNEPOAOBbLIE
1 nocneabopTHblE OCIOXHEHMS UK NaTo-
Nlornyeckre poAbl, MOYeNoIoBbIMU MHPEK-
LMsaMKU cTpajaloT npakTuyeckun sce (6onee
95%). B oTnuyme OT 3400pOBbLIX CaMoOK, Y
nogasnsiowero 60nbWNHCTBA BONbHbBIX
HalM OJHOBPEMEHHO [Be-4YeTbipe UHDEK-
unn. Cpenn Bo30yaouTeneir nuanpytoT
onATb-TakM XNaMugun n MMKonnasmbl.

Ha ncxon 6epemMeHHOCTV 1 pOAOB BAU-
aeT MHOXeCTBO ($akTOpoB, OAHaKo, Mo
MHEHVIO UCCnefoBaTenen, rnaBHylo posb
urpalT 34ecb nonosblie Hpexkunn. Mpu-
Mep 006e3bsiH B 04epenHOn pas3 nioasam
Hayka — Hago o6cnenoBaTbCs U NeYnThb-
csl Jo 3a4atus.

BOTAHUKA

JInnnn BKyCHbI
N NUTaTesibHbI

HoBocubupckue LseToBOAKI Npeaia-
raroT UCrosb30BaTh JININN B KAYECTBE
nULLEBOro Chipbs. JTyKOBULIbI 3TUX pa-
cTeHuii 06184at0T U3bICKAHHBIM BKY-

(@)

COM, MUTATEJIbHbI U MOJ1I€3HbI, HO, 4TO-
Obl M0JIy4UTH XOPOLUMIA YpOXau, rnpu-
aetrcs obpe3atb GYTOHbI, KOTOPbIE,
BrpOYEM, TOXE rovayT B AeJo.

B BocTo4yHOM A3um nunun CcTanu Tpaguum-
OHHOV OBOLLHOW KynbTypoWh. Tam ensaTt He
TONbKO NYKOBULbI, HO U YPE3BbIYANHO NuUTa-
TesibHble MblNbHUKKM. B HoBocubupckoii 06-
NacTn easT NYKOBULLbI CapaHKu — eAVHCTBEH-
HOro pacTyLero 34eCb PeEOKOro Buaa nunni
Lilium martagon. B HapogHon mMeanuuHe mc-
NoJsib3yloT PaHO3aXMUBASIOLLME, NMPOTUBOBOC-
nannTenbHble, MOYErOHHbIE, XENYErOHHbIE U
cefaTuBHble CBOWCTBA HEKOTOPbIX JINAUNA.
OpHy 13 Hux, Lilium pumilum, nekapu Cubu-
pu n OanbHero BocToka n3gaBHa NpUMEHs-
10T MpyY TpaBMax KOCTEN U FMHEKONOrnyec-
Knx 3aboneBaHusix. Tak 4YTO JIMUUN — LEH-
Hble pacTeHWs, OOHaKO B Halleil CTpaHe WX
BbIPALLMBAIOT TONbKO B AEKOPATUBHbIX LENSX.

Cneumanuctsl HoBocnbUpCcKoi 30HanbLHOM
NJOAOBO-ArOAHOM OMBITHOW CTaHUUN UM.
N.B.MwnuypuHa cobpanu konnekumio n3 250
BUAOB 1 COPTOB NNNNIA, pa3HOOOPasHbIX Mo
reHeTUYEeCKOMY 1 3KOJIOro-reorpadumyecko-
MY MPOUCXOXAEHWIO. JInnun BbipalLMBaOT B
OTKPLITOM TPyHTE B CEBOOOOpOTE U nepe-
CaXuBaloT Ha HOBOE MECTO Yepes3 Kaxzible
Tpy roga. OTa KOMIEKUMS U CTaHeT, Nno-Bu-
OVMMOMY, KOJNbIOENbIO OrOPOAHbLIX COPTOB
nunuu. Ons Havana uccnepoBaTtenn OueHU-
I YPOXalHOCTb COPTOB C CambiMU KpyM-
HbIMM NyKOBMLAaMK, a B nadopatopuun du-
Toxumun LleHTpanbHoro cubupckoro 6ota-
Huyeckoro capa CO PAH cpenanu 6uoxu-
MWYECKUIA aHanmM3 NyKOBUL, U COLBETUN.

B pesynbTate yyeHble otobpanu 15 cop-
TOB, rMOpuabl HECKONbKUX a3MaTCKUX BUOOB
OTEYECTBEHHOI cenekuumn, Hanbosee ycTom-
YMBbIE K 3aCyXe U BUPYCHbIM 3aboneBaHu-
aM, obpasytoLLme KpyrnHble U MHOMOYUCIEH-
Hble JIYKOBULbI-AETKU. JIYKOBULBI caxatoT B
ceHTabpe 1 Yyepes roa cobupatoT ypoxan. Y
BbICOKOMPOAYKTMBHbLIX COPTOB CPEAHNIA pas-
Mep nykoBul, npesbiwan 5 cm. bonee 40%
BKYCHOU JTyKOBULbI COCTaBNSIET Kpaxmar, HO
B Hel Takke MHoro 6enka (10,4%) n caxa-
pa (5,3%), 6orata oHa n docdopom, Kanm-
€M, UUHKOM U1 xene3oMm. PeuentoB npuro-
TOBJIEHUS NINNEHBIX JIYKOBUL, CENEKLMOHE-
pbl HE MpPeanoXxunu, 3ato paspaboTanu He-
CKOJIbKO TEXHONOrnii BblpalimBaHms. Jlyywe
BCEro BbipallyBaTbh MOCAA0YHbIA MaTepuan
13 JIYKOBULL-AETOK Ha MOJINBHbBIX 3eMsX,
BbICEBATb €r0 Ha MOoJisl, a Yepes rog cobu-
paTb ypoxan.

YT106bl NYKOBMLBI MONy4UNUCb OOnNblUNE
1 BKYCHbIE, NTUJINN HE LAOJIXHbI uBecTu. bBy-
TOHbI MPUAETCH yoansaTb, HO BbiOpachiBaTh
1Mx He Hapo. OHu 6oraTbl AyOUMbHBIMU Be-
uecTBamMn, OpPraHMYeCKUMU KUCIOTamu,
caxapamu, NMpOTONEKTMHOM U BUTAMUHOM
C, NO3TOMYy MOTYT CIYXWUTb CbIpbeM ANs
BMONOrNYecKn akTUBHbIX A,00ABOK K MULLE.
Takum o6pa3om, BCe HacTU AUNENHOr0 No-
Gera nonayT B Oeno.

«XuMusa 1 xun3Hb», 2005, Ne 5, www. hij.ru



popomxasi obcyxaeHve mHoekca

unTMpoBaHuga (CM. «XMUIO U

XWN3Hb», 2004, Ne 12, 2005, Ne 4),
Henb3s He KOCHYTbCS eLle OLHOW Tembl:
BO3MOXHOCTM MyOGnAnKaLMM HaydHbIX pa-
60T. Tak coBnano, 4TO B PeAaKUMIO He-
[ABHO MPULLAO MUCBbMO MO 3NEKTPOHHOM
noyTe oT CoTpyaHuka MHCTUTyTa Xumumm n
xnmmyeckon TexHonormm CO PAH Anek-
caHpgpa Lllaraesa, KOTOpPbI CO CBOUM UC-
MaHCKUM konneron XyaHom AnbBapec-
[OHCcanecom noaroToBua NPOEKT MO ne-
pecMoTpy CUCTEMBI MYOANKALUIA U OLEH-
KN KayecTBa Hay4HbIXx paboT.

OCHOBHbIE MOTMBBI, NOBYAMBLUNE UX Ha-
yaTb 9TOT KPECTOBLIN NOX0A, CreayoLlme:

1) Mexay npeacraBneHem CTaTby B Xyp-
Han 1 ee Nybnvkauver NPoXoauT OT Tpex
MecsaueB [0 roaa (uHorga v 6onbLue).

2) PeweHue o nybnvkaumm ctatbu npum-
HUMAIOT @aHOHMMHbIE PELEH3EHTbI (C KO-
TOPbLIMY HEBO3MOXHO BCTYNUTbL B Mone-
MMKY), @ OHW HEe MOryT 3HaTb BCE U Npak-
TMYECKN He ObiBalOT «COBEPLUEHHO Oec-
npucTpacTHbIMU». Kpome Toro, cyLecTBy-
€T BHO BbIPQXEHHbIi MOHOMOMN3M OT-
OENbHbIX Hay4YHbIX HamnpaBneHuid, NosTo-
My MpencTaBUTENV aslbTePHaATUBHBLIX TO-
yek 3peHnst He MoryT ony6IMKoBaTb CBOU
pe3ynbTaThbl, Tak KAk OHU HE COOTBETCTBY-
0T «OOLLENPUHATON» TOUYKE 3PEHMSI.
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Cuctema
Hay4HbIX
nyoéankauni —
nuraresibHas
cpena ans
Kkoppynuumn

3) PeugeH3npys Hay4dHylo CTaTblo, pe-
[AKTOpbl M nU3paTtenn CTpemarcsl Cco-
XpPaHUTb KayeCTBO Hay4yHOW nuTepaty-
pbl. Ho ka4ecTBO — CyObEKTUBHbI KpU-
Tepwuii. MpakTnyeckn Bce nepeblie pado-
Tbl HOGENEBCKMX flaypeaToB MepBOHa-
YanbHO OblIM OTBEPrHYThl PELLEH3EHTa-
Mun. Cam ObIBLUMIA FNaBHbIA penakTop
«Nature» [OxoH Mapnokc ckasasn, 4To
«ecnu Obl Mcaak HbloTOH npencTaBun
CBOIO TEOPUIO rpaBuTaLMK B HALLW AOHU,
ero paborta 6bin1a 6bl OTBEPrHyTa Ha aTa-
ne aKCNepTHOWM oueHkn». CerogHsa ony6-
JINKOBATb PEBOJIIOLMOHHYIO HAy4HYIO pa-
60Ty HaMHOTrO cnoxHemn, 4em 50 neT Ha-
3an.

4) MonofblM y4eHbIM TPyOHO ony6nu-
KOBATb CTaTbV B MPECTUXHbIX XYyPHanax.

5) HekoTopble XypHanbl 1, cneposa-
TenbHO, OMNy6NMKOBaHHbIE B HUX CTaTbU
HEOOCTYMHbl 13-3a BbICOKOW CTOMMOCTU
(HanpvmMep, LeHa 0JHOro BUOXMMUYECKO-
ro XypHana AMepUKaHCKOro XMMUYECKO-
ro obLecTBa COCTaBnsgeT Ang CTyAEeHTOB
6onee 350 ponnapos CLLA).

6) BbicluMe Hay4Hble opraHu3daumu He-
KOTOpbIX CTpaH (Hanpumep, BAK B Poc-
CUN) He paccMaTpuBaloT CTaTby, ONyou-
KOBaHHblE Ha caliTax BefyLmx 3apybex-
HbIX LIEHTPOB B MHTEPHETE, KaK Hay4Hble
nyénvkauum.

Hayka

Mo

Csl CMCTeMa, MO MHEHUI0 MHULMA-

TOpoB pedOopMbl, — NuUTaTeNbHas

cpefa Ana KOppynuumM — Hanpu-
Mep, AOroBOPHbIE 3aLmMThl, pa3dbasapu-
BaHMe GUHAHCOBbIX PECYPCOB, NpeaHa-
MepEHHOEe OTKNOHEeHMne cTaten. B uto-
re U3 Haykv yxoaaT MOJiodble U akTuB-
Hble nccnepnoBaTenn, 0COBEHHO N3 Tex
obnacTen, roe ycTaHOBUBLUMECS TOYKU
3pEeHUsa XEeCTKO KOHTPOMMPYIOT «Beny-
une» yyeHble. ABTOPbI MpOeKTa Takxe
CUMTAlOT, 4TO Xanobbl PyKOBOAUTENEW
POCCUINCKMX Hay4HbIX OpraHm3auni Ha
Manoe GUHAHCUPOBAHWE BEPHbI JIMLb
4aCTUYHO, @ 0fHA U3 OCHOBHbIX NMPUYUH
ynagka Haykm — MOHOMOJIN3M OTAESb-
HbIX FPYMMN Hay4YHOro coobLiecTsa, uen-
NAIOLMXCH 3@ CBOW NOCThI M MPaBO pac-
nopsxxaTbcsi GUHAHCOBBLIMU CpPencTBa-
MW, a TakXe OTCYTCTBME OMUCKYCCUIA (CO-
OTBETCTBEHHO — OTCYTCTBME MPOrpec-
ca). Psp yuyeHbix pa3nensioT Takylo TOUKY
3pEeHUst, 4TO OTPaXeHO Ha caiTe.

MpennoxeHVs aBTOPOB NPOeKTa (Mbl fanmv
VX B COKpALLEHHOM B/AE — NoapobHee CM.
Ha caiTte http://electrochemist2.narod.ru/
index.html):

1) Bce y3kocnewumanm3mpoBaHHbIE Hay4-
Hble XYypHasbl A0/KHbI UMETb CalThbl B UH-
TepHeTe C 06LeaoCTyNHbIMKU, 6ecnnaTHbl-
MW OUCKYCCUMOHHBIMU popymamn. ABTOPbI
MOryT nNy6nmnkoBaTb CTaTbM HA CaliTe Xyp-
Hana U1 cooBLLWTL CChINIKY Ha CBOW CaiT,
coaepxawmin ctatbto. CanT A0mKeH MMeTb
Takke 006LLEeOoCTYMNHbIA apxmB BCex npen-
CTaBJIEHHbIX CTaTeill C HeOorpaHNyYeHHbIM
CPOKOM XpaHeHus (Ons HaAeXHOCTU MOX-
HO ayb6nupoBaTb VX B eouHon 6ase Aka-
OEMUIA HAayK M COOTBETCTBYIOLLMX HayYHbIX
obuectB). Hannune apxvBa pelunt xoTts
Obl oT4acTM NpobnemMy nnarvara B Hay4-
HOW cpege, a Takke WUCKIYUT MOBTOPbI
(MpencTaBneHne aHanornyHbIX pesynbTa-
TOB B pasHble XypHasibl — OObIYHbIA Npu-
€M B Hay4HOM COOOLLECTBE).

2) Bce cTaTtbu, NpeacTaB/ieHHbIE Ha ca-
Tbl XXYPHAO0B, AOMKHbI MyOMKOBATLCS UK
0e3 peLeH3nn (4epes Kakoe-To BPeEMS NX
OLIEHAT y4YaCcTHUKM dopyma), UM ¢ Mu-
HUManbHOM peueH3nern. B nocnegHem
cinyyae pefakTop MOXET NepemMecTuTb OT-
KIIOHEHHYIO MM CTaTbio B padgen «OTeep-
rHyTble CTaTbh», MHPOPMUPYS 00 3TOM
dakTe 1 aprymMeHTupys CBOE peLUeHue.
Takum 06pa3om, Kaxaplii MOXET Mpoyu-




TaTb OTBEPrHYTYIO CTaTbiO U cAenaTb Cob-
CTBEHHOE 3aK/lo4YeHMe O ee LEHHOCTW.
Cratbs nosiBNSIeTCS Ha cainTe XypHana
npakTU4eckn cpasdy nocne npeacrabne-
HWS. ABTOP HECET MOJHYI0 OTBETCTBEH-
HOCTb 3a nybnukyemble pe3ynbTaTbl U
dopmy nogayum (opdorpaduyeckme, CUH-
TaKCUYECKMNE N CTUINCTUYECKME OLLNOKM).

3) PeweHne o Hay4HOM LIEHHOCTU CTa-
TbY NMPUHMMAIOT Y4ACTHUKM OTKPBITBIX ANC-
KYCCMOHHbIX POPYMOB Ha canTax (04HO 13
npenyioXeHnn — NpUHUMaTbLCa B pacyeT
MOTFYT TOJIbKO MHEHWUS Y4€HbIX C COOTBET-
CTBYIOLLEN CTENeHbto, Apyroe — MHeHue
BCEX YYEHbIX, MMEKLMNX A0CTATOYHbIN

onblT paboTel B AaHHOW obnactu). Cta-
TbW, OA0OPEHHBIE ANCKYCCUOHHBIM (opy-
MOM U MPUHSATbIE B 3NIEKTPOHHBIN XypHas
Mobol CTpaHbl MUpa, OOMKHbI 3aCYUTbI-
BaTbCs KaK HayyHble MyGnnkauum BCcemu
AmccepTaumoHHbIMKN coBeTaMu 1 ATTecTa-
LMOHHBIMK KOMUCCUSMU. Pesynbtatom
[OVICKYCCUN MOXET ObITb MEpeMELLIEHNE CTa-
Tbu B pasdgen «OTBeprHyTbie» UM gaxe
yOaneHne yxe NpUHATbIX CTaTen n3 anekT-
POHHOIO XypHasna (npu cornacuu asTopa).

4) OuccepTtaumn 6e3 rpuda «cekpeT-
HO» 3apaHee BbICTABNAOTCS Ha AMCKYC-
CUOHHBIX CariTax XypHasioB (U1 Hay4YHbIX
yypexaeHuin) ans cBoOOOHOrO U BCECTO-

lMpokommeHTUpoBaTb 3Ty npobaemy 10b6e3Ho
cornacuscs npogeccop, 3aB. naboparopueri
opraHu4yeckoro karaausa Xumudeckoro gakynbteta My
W rnaBHbId penakTop «XKypHana Poccuiickoro
xummu4deckoro obujectsa um. [.1.MeHaeneesa»

Feopruii BacunbeBuny JINCUYKUH.

PeueH3us — OCHOBA

XopoLuero

HaJia

pPOHHEro 00CyXaeHus. Pe3ynbTaTtbl 3TUX
0BCYXAEHWIN AOMKHBI MPUHUMATBLCS B pac-
4yeT Npu 3almTax guccepTauni n pesysb-
TaTOB MCCNELOBATENLCKMX MPOrpaMm.

5) Pepakumm XXypHanos U3faroT nyyiuve
CcTaTbV OMCKYCCUMOHHbIX HOPYMOB nocrne
penakTypbl (opdorpadunyeckne, CUHTaK-
CUYECKME N CTUINCTMYECKME OLUINOKM) B
rne4aTtHOM BUAe. B atom Clny4ae B neyvyatb
nonagyTt nuulb ny4dwine ctatbn B Ka)K)J,OVI
06nacTn 3HaHWIA.

ABTOPbI NPOeKTa NPU3bIBAIOT BCEX CBOWUX
Konser BCTYNUTb B UCKYCCUIO, NPOBOOVIMYIO
Ha cavite http://electrochemist2.narod.ru/
index.html.

pexae BCero 3ameuyy, 4TO

CcTpemJieHne aBTOPOB NuUCbMa

YCOBEPLUEHCTBOBATb CUCTEMY
ny6avKaumin HaydHblXx paboT, B TOM YMC-
Jle coaepXxalymx HoOBble AEWN, HaJo Npu-
BeTCTBOBaTb. OHM HECOMHEHHO MpaBbl
B TOM, 4TO HEOOXOAUMO MCMONb30BaTb
HOBble BO3MOXHOCTW, KOTOpble AatoT
ANIeKTPOHHbIE cpeacTBa KOMMYHUKaLWW.
O,D,HaKO MHOIrme KOHKpeTHble npeansoxe-
HNS @BTOPOB MMCbMa BbI3bIBAKOT Y MEHS
BO3paxXeHus.

CHayana noAyepkHy, 4TO peyb Mnou-
AeT TONbKO O XUMUYEeCKUX XypHanax,
NMOCKOJIbKY 51 XOPOLUO 3Halo, Kak Tam 06-
CTO4AT pesla C Hay4YHbIMU ny6nvn<au,vm—
Mu. O gpyrux o6nacTax, B 4aCTHOCTU
MEINUNHCKOW, CyANTb HE BO3bMYCh, MO-
CKOJIbKY [OMYyCKato, YTO TaM MOXET ObITb
BCE He Tak OAHO3HAYHO.

HayHem ¢ Toro, 4To0 C MOMEHTa npesa-
cTaB/yieHUA CTaTbW OO0 ee r|y6n|/||<au,vw|
3a4acTyl0 NPOXOAUT O4YEHb MHOrO Bpe-
MeHu. Ho cBs3aHO 3TO TOMbKO C 6efn-
HOCTbIO POCCUICKON Hayku U COOTBET-
CTBEHHO HalnMX Hay4dHbIX XYpHaJiOB.
Y100bI MEXOYy MOMEHTOM MpeacTaBne-
HUS pykonucu n ee nybnukaumein npo-
xoouno 3—4 mecsaua (a 9T0 NPOAONIXM-
TENIbHOCTb PEenaKLMOHHON MOArOTOBKM
n nonurpadunyecknx paboT), HYXHO
NMETb D,OI'IOJ'IHVITEJ'II:HI:IIZ LiTaT COTpyaHn-
KOB: penakTopoB, HabOPLLUKOB, Bep-
CTanblMKOB, KOPPEKTOPOB. Bcem nm
Hago niaTUTb OOCTOMHYKO 3apnnaTty. Pe-
LileH3€eHTaM, KOTopble B BOJbLUMHCTBE CIy-
YyaeB paboTaloT Ha 0OLECTBEHHbLIX Hava-

flax (370 oaHa U3 NPUYMH 3aaepXkn ny6-
nukauunin), Toxe Hennoxo Obl NnaTUTb
NPWINYHBIM roHopap 3a BbICTPO HanMcaH-
HYIO peueH3nio. MNonesHo Obiio Obl yBe-
MUNTb 0OBbEM XYPHANIOB M/UNN 4acTOTy
nx Bbixoga. OOoHaKo CpeacTB Ha BCE 3TO
HeT. Tak, Haw «POCCUNCKNM XMMN4eCKNI
xypHan — XXypHan PXO um. O.U.Menpe-
neesa» BOOOLLE HE MEET roCyaapCTBEH-
HOrO MNN Kakoro-nnmbo Apyroro cucTema-
Tnyeckoro duHaHcmposaHug. MoaTomy
nHTEepBan r|y6n|/||<au,|/||/| cocTaBndeTt OT
Tpex MecsueB 40 roga.

peueH3eHTax. PazymeeTcs, 3Ha-

HWSA Nt0OBOro Hay4yHoro paboTHU-

Ka HeroJiHbl, HO TO, YTO pyKOMNnu-
CW OUEHUBAET He «BeCb MUP», a orpa-
HUYEHHbIN KPYr peLLeH3eHToB, — rnpa-
BUbHO. [MOTOMY 4TO 3TO cChleuunanbHO
BblOpaHHbIE y4YeHble BbiCOYaliLlLeln KBa-
nmovkaumm, 1, Kak npaBusio, Kaxnabin
XypHan ropaAnTcsd CBOUM KPYrom peLeH-
3eHTOB. bonee TOro, penakunMOHHbIE
Konnernm oTéMpalT PELEH3EHTOB eLle
1N MO 4YEeNnOoBEYEeCKUM KavyecTBaMm, 4YTOObl
370 ObInv fOOpOXenaTenbHble, Tepneam-
Bble W, MO BO3MOXHOCTU, CMOKOWHbIE
noan. Ytobbl UCKNIOYUTL CYyOLEKTUBU3M,
B CEPbE3HbIX HAYYHbIX XYypHanax Kaxayto
PyKOMUCb OJHOBPEMEHHO PELLeH3npYyeT
He OOMH, a ABa (@ B HEKOTOPbIX XypHa-
nax 4yeTblpe) peueHa3eHTa. ToNbko cucTe-
Ma TLATENbHOrO PEeLEH3MPOBaHNSA CO3-
OaeT penyTauuio U3gaHus: MHTEPECHbIN
BbICOKOKJ/TACCHBbIN XYpPHan — 3TO XypHar,
B KOTOPOM KaXaad CTaTbd npolina He

MeHee 4eM 4yepe3 [OBYX PELEH3EHTOB.
CpaBHuTe, K Nnpumepy, «<Langmuir» n nio-
601 BEAOMCTBEHHbII COOPHUK TPYLOB,
aona nyoénvkaumm B KOTOPOM aBTOpP A0J-
XKeH caM NpPpUJIoXnTb peLeH3unto.

Mpo6nema aHOHUMHOCTU PELLEH3EHTOB
B 3HAYMTENbHOM Mepe HagymaHHa. B He-
KOTOPbIX N3gaHusax, Hanpumep B Copo-
coBckom O6pasoBatenbHoM XXypHarne,
peueH3npoBaHNE OTKPbITOE. BOoNbLIMH-
CTBO pefakumin npenocTaBnaioT peLeH-
3eHTy npaBo (HO He 006s3biBalOT ero!)
NOCTaBUTb CBOIO MOAMNUCH NOA OLLEHKOMN,
M BO MHOMMX CJly4asaX PELEeH3EeHTbl He
CKPbIBAIOT CBOE aBTOPCTBO. TpeboBaTb
Xe MOoNHOoM 1 6e3yCNOBHON OTKPLITOCTU
BCEX PEeLeH3EeHTOB HeJlb34 NoTOMY, 4TO
cpean MHOXecTBa aBTOPOB, YBbl, €CTb
n, No-eBManMomy, OyayT Bcerga nogn ¢
HEYCTOMYMBOM MCUXMKOWN, 3aUMKIEHHbIE
Ha cBOMX «CBepxnpobnemax». OTKpbITOE
peueH3npoBaHne PyKONuUCcen Takux as-
TOPOB rPO3UT PELLEH3EHTY ONACHOCTbLIO
NMOCBATUTbL BCHO CBOIO p,aaneVlmyio
XWN3Hb 6€CNNOAHBIM OUCKYCCUSAM C 3TU-
MW HeafeKBaTHbIMU Nn4HOCTAMU. N3Be-
CTHbl U Tparnyeckue cnyyvam yobuinctea
PELLEH3EHTOB.

opollas cTaTbs COBEPLLUEHHO He-
M3BECTHOro couckaTtens 6e3 ma-
cTuToro weda B coaBTopax Oy-
net onybnukoBaHa, ecnn paboTta B ca-
MOM fene xopola. Mpobnema, ckopee,
B OpYyroM: mMHorga OblBaeT TPyOHO OT-
KazaTb B nybnvkauuu, ecnm B COaBTO-

v
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pax M3BECTHbIA «BOCC», HO 3TO HEe 3Ha-
YWUT, YTO CTaTbd HEM3BECTHOIO Y4YEHOro
He OyaeT npuHaTa. Bcerpa B kavecTtse
aprymeHTa npusBogat npumep, 4To non-
Beka Hasap peLeH3eHT «XXypHana ousn-
4eCKOW XMMUmn» OTKNOHWUN cTaTblo B.MN.Be-
nioycoBa O kosiebaTeNbHbIX peakLUsx.
Hapo ckasaTtb, 4TO C Tex Nop Hayka Cub-
HO AEeMOKpaTM3npoBanacb U NOSBUNOCH
MHOIO Hay4HbIX XXypHanoB, KOTOpble ne-
yaTaloT cTaTb N0 BAN3KUM TEMATUKAM.
Ecnun 661 Bopuc MaBnoBmy nony4mn oT-
ka3 B nybsmkaumm cBoen ctatbn B KPDX
B HalW AHW, OH MOr Obl o6paTuUTbCH
ele, No KpamHem mepe, B NATOK OoTeye-
CTBEHHbIX XYypHanoB W1, pasymMmeeTcd, B
Heckosibko 3apybexHbix. A B 1951 roay
y Hero Oblna eguHCTBEHHAs BO3MOX-
HocTb — XX®X. O nybnukauumn B 3arpa-
HUYHOM XypHane paboTHUK CEKPETHO-
ro nHctutyta bB.M.Benoycos He mor B
Ty nopy gaxe medtatb. OnybGankoBaTb
PEBOJIIOLIMOHHYI0 pabOoTy OTEYECTBEHHO-
My aBTOpYy CerogHs neruye, yem 50 net
Hasag. [pyroe neno, 4To peBoslouMn B
HayKe NPoMCXoOaT OYeHb peako, BO BCH-
KOM cly4ae, pexe, 4eM 3TO KaxeTcs aB-
TOopaM npoekTa.

CNN TOBOPUTb O TOM, 4YTO y3KOCHMe-
Lnann3npoBaHHble XYpPHalbl He
OepyT CTaTbW CMEXHOW TemaTu-
KW, TO 3TOMY TOXe eCTb pelleHune. Aka-

nemuk O.M.Hedenos npumepHo 10 net
Has3aj opraHu3oBan M BO3rnasui Xyp-
Han «Mendeleev communications», Ko-
TOpbI Ny6AnKyeT cTaTbM U3 NobbIX 06-
nactei xMMuu, nNpuyemM rneyataet UX
cpasy Ha aHrnnnckom A3bike. Cpok nyo-
nMKaumMn cocTaBngeT YeTbipe—LWecTb
MecsaueB. Pykonucu, eCTeCTBeHHO, pe-
LLEH3MPYIOTCS HalMMU U aHTIMACKUMU
cneunanuctTamMu. ToT XypHan 6bin crne-
uManbHO co3paH ans GbicTpoi nybnun-
Kaumm xopowunx paboT. Ewe oanH xyp-
Han — «3BecTna PAH, cepusa xumunyec-
Kasg» TOXe npencTasnseT Bce obnactu
XUMUK, Npudyem obbeMm cTateilt MoxeT
ObITb AOBOMLHO 6onblWNM. Cpok nNy6nn-
Kauunm tTam — 6-7 mecaueB. TpeTtui
XypHan, «Ycnexu xumuun», nyenukyet
0630pbl TakXke Mo Bcem 061acTam, npu-
TOM MHOrga npob6nemHble, C HOBbIMU
naesamMmm. HecmoTps Ha TO 4TO BCe Tpwu
XypHana npuHagnexat AkagemMmn Hayk,
OHU MNpUHMMalOT Ntobble paboTel — U3
BY30B, M3 oTpacnesbix HUW, Gbina Obl
xopollaa cTatbsl. 3amMedy, YTO BCe Tpu
YNOMSIHYTbIX XYypHana WUMeT BbICOKUIA
O HalMX XYPHanoB MMnakT-dakTop
(kpuTepuii BocTpeboBaHHOCTU Ny6nn-
KyEeMbIX B HUX CTaTewn).

(KayecTBO Hay4HbIX XYpPHasIOB OLEeHU-
BaeTCs MMnNakT-dakTopoM XypHana, Ko-
TOPbIA NpucBanBaeT aMepukaHckuin NH-
CTUTYT Hay4HOW MHOpPMaLUK: ero Be-
NIN4MHA 3aBUCUT OT TOro, CKOJIbKO B

XypHane 4acto UMTUpyeMblx ctaTten. Y
POCCUNCKMX XYPHANOB B LE/IOM HU3KUI
MMMakT-¢paKkTop, 4TO BOBCE HE OTpaxa-
€T KayeCTBO POCCUINCKOM HayKu 1 Xyp-
HasNOB — Ha HU3KNN GakTop BAUSET A3bl-
KOBOW BGapbep (MX Mano KTo 4yMTaeT), a
TakXe YBEPEHHOCTb aMepuKaHueB, 4TO
BCA Hayka Aenaetcsa Tonbko B Coenm-
HeHHbIX LWTaTtax. — lNpumedy. aBTopa.)

YeM MOXHO COrflacuMThbCH C aBTO-
pamu npoekta? Yem OGonblie B
CTaTbe CYLLECTBEHHO HOBOrO, TEM

OosblLee CONPOTUBIIEHNE OHA BCTpeYa-

eT. BepHo TO, 4TO ntogu paboTaloT B

npepenax yctosBLIenca napagurmMbsl u

pyTMHHas paboTa Bcerga npoxoauT ner-

4ye, YeM peBOOLMOHHAdA. OTy npobne-

My ewe 12 neTt Hasaj Mbl MNOMbITANUCH

pewnTb B HaweMm «XKypHane PXO um.

O.N. MenpeneeBa». C 1994 roga oaunH

pas B rof Mbl CTanu BbiNyCKaTb CReum-

aNnbHbI HOMep nopn AeBU3oM «HoBble
voen v rmnotesbl». Hawa uenb 6bina —

[aTb BO3MOXHOCTb 0ony6nmMKoBaTbCH

noaaM, KoTopble OeNCTBUTENbHO Mpu-

aymanun unu Coenany HeYTo KapamHanb-

HO HoBoOe. YToObl 0ONerYynTb 3adavy, B

3TUX CheumanbHbIX HOMEpPax Mbl «CHU-

xanu 6apbep» O aBTOPOB U JAXE HEe

TpeboBanM OT HUX OEeTanbHOro aKkcne-

PUMEHTaNbLHOro NOATBEPXAEHNS BblCKa-

3biBaeMon naee unm runotese. Hosble

rMnoTe3bl U MAEN BCEro-TO AOJXHbI

KomnaHuga LG Chem, saBnsaowasacsa KpynHemhwum
B lOxHoii Kopee npousesoautenem u pazpaboTynkom
XUMUYECKO NPpoAYKLUN, 00bABNSET HAaGop XMMUKOB-
uccnepoBareneii ans paboTbl B UCCNIeA0BaTEIbCKOM
ueHTpe LG Chem B lOxHou Kopee.

WNOGGOGGISCOIOIOISE & G000

NICTOYHMKM TOKA, TOMIMBHbLIE 3/IEMEHTHI
TOHKME NAeHKU, MOKPbITUA

BbluncnutenbHaa xmmMmus

Xumusa 6nonornyeckn akTUBHbIX COeOUHEHWN
Buononumepsl, 6uokaTanna

XKnaokne kpuctansl

Matepuansl ana MEMS, mukpocxem
HaHoTexHonorum, HaHomaTepuanbl
Xumunyeckas TexHonorus

Xopowunii ypoBEHb aHIJIMKACKOroO.

. BoamoxHocTb Bbie3ga B Kopelo ana pa6oTbl

MO KOHTPAKTy He MeHee 4YeM Ha O4UH roa.

yYCnoBug:
TPEBOBAHUA:
1. Bbicluee oOpa3oBaHue U OMbIT UCCeA0BaHUIA
B cneaylowmux obénactax xsumuun, ¢pusuku u ouonorun: .
OpraHNYecknil 1 HEOPraHMYECKMIA CUHTES @ paboTa B tOxHoOI Kopee B nccnenoBaTesbCkoM
KuHneTtunka, katanma u.eHTpev LG Chem
CreKkTpocKonms: @ nepBbIi KOHTPAKT 3ak/o4YaeTcs Ha 1 rog
Xumunsa n dursnka BbICOKOMONEKYISAPHbBIX * C BOSMOXHOCTbIO NPOANEHNs
CcoeamMHeHIii BblCOKas 3apaboTHas nnarta (obcyxpaeTrcs
ONEeKTPOHMKa, ONTO3NEKTPOHMKA, OMNTUKa, Ha coGecenosanmy)
€ aBuabunet, nonyyeHne BuU3bl, KBapTUpa
onTtopunsmka
SneKTPOXUMUS 1 obepabl onnaymsatoTca LG Chem oTaenbHoO.

Mpocum BbiCbINaTbh pe3ioMe Ha aHrIMMCKOM

f13blKke no 3119KTp0HHOI7I nouTte:
lyana_pak@lge.com

Tenedon: +7 (095) 721-1170
Benobopopnoe Omutpuii, Mak JigHa




OblY HE MATW Bpa3pes3 C 3akOHaMu Co-
XPaHEeHWSs, HE MMETb BHYTPEHHUX MpO-
TuBOpeunii, obnagatb NPUYUHHO-CNES-
cTBeHHbIMN cBa3amu. o 2003 ropa
BbILLJIO AeCATb TakMx HOMepOB. [epBbi
Mbl coBupanu camu, NOTOM MoOLUen ca-
MOTEeK, M3 KOTOPOro MOJIOBUHY MNpu-
LIIOCb OTK/OHATb MMEHHO M3-3a HEeco-
OTBETCTBMA HALIUM MPOCTENLUM Tpe-
GOBaHUAM.

Tak, Hawa peakonnervs 6e3XanocT-
HO OTKJIOHWNA CTaTblO, aBTOP KOTOPOWN yT-
BepXaasn, 4To npwu pasnoxexun (1) 1 kr
Na,Si,0, Bulaenserca 8,5 mnH. Kkan ten-
na (TaK Ha3blBaeMagd CUINKaTHaa aHep-
retuka). Mexay npo4ymm, aToT 6pes Obin
yxXe OI'Iy6J1I/IKOBaH OAHUM Hay4YHbIM WU
OJHWM HAy4YHO-MOMNYNSPHbBIM XYpPHANOM,
He cuyuTasa gecaTka Be4OMCTBEHHbIX!

Korpa mMbl BbINYCTUN OECATLIA HOMED,
a B Kaxaom 6bIs10 B cpeaHem no 15 cta-
Ten, TO TWATesbHO MpoaHanM3npoBanu
BECb 3TOT MaccuB (pesynbTaTbl onyom-
koBaHbl B PXK, 2003, 1.47, Ne 2). Oka-
3a/0Cb, YTO CYLLECTBEHHOW HOBWU3HOWN
obnapatloT He Gonbwe 15% cTaTtei, TO
eCTb, BOMpekn npeanonoXxXeHndam aBTO-
pOB NMpoeKTa, HOBbIX AEN He TaK MHO-
ro. Noatomy mbl 6osblle He Bbinycka-
€M HoMepa, MOJSIHOCTbIO MOCBSLLEHHbIE
HecTaHOapTHbIM B3rngaam, a rneyataem
Takue cTaTby B TEKYLLMX HOMEpax B py6-
puKe C TeM Xe Ha3BaHeM «HoBblE mnaeun
n rmnoTesbl». HeKOTOpre N3 HUX OblNn
,D,eVICTBVITeﬂbHO NHTEePEeCHbI 1 W1 Bpas-
pes3 C yCTOABLUMMUCS NPencTaBieHnsaIMN.

Hanpumep, y Hac Obiiv onyGnnMKoBaHbI
O4Y€eHb HeTpmBManbHble paboTbl C.3.LLUHO-
151 O TOHKOW CTPYKType pagnoakTUBHOIO
pacnagna. MNMpoTnBONONOXHBIVM NpUMep —
Korga npuniocb OTKIOHUTb PYKOMUCb O
TpaHCMyTaunn 3/1IeMEHTOB B 3N1IEKTPUYEC-
KoM paspsige. M oTkioHeHa oHa 6bina He
NOTOMY, YTO B COOTBETCTBMM C U3BECT-
HbIMW CDI/ISVI‘-IECKI/IMI/I 3akKOHaMu ypoBEeHb
3Heprnu paspsaga HeaocTaTOveH Ang
AepPHbIX NMPeBpaLLeHnin, a n3-3a OTCyT-
CTBUA B CTaTbe OTYET/IMBLIX AoKa3a-
TENbCTB NPOTEKaHUS peakumm. Jkcne-
PUMEHT [OJIXEH BOCNPOU3BOANTLCS, U
3TO O4YeHb BaXHbIN KpuTepuin. Bnpoyem,
TemMa BOCMNPOU3BEAEHUS SKCNEPUMEHTA
3acny>XvnBaeT OTAENbHOrO pPasroBopa.

enepb 06 OTKPbITBIX MyGnMKaumnsax
Ha caunTax. HeT cCoMHeHuin B TOM,
4yTo B GnMXKalimMe roabl B UHTEp-
HeTe MOSIBUTCSH MHOXECTBO 3JIEKTPOH-
HbIX HaYYHbIX XYpPHanoB. OTOT npouecc
yxe Havancs. CkopocTb nybnvkaumm B
Takux XypHanax 6yneT Bbllle, 4YeM B

KavectBo n1060ro usnaHus onpenensercs
YPOBHEM PEeLeH3UPOBaHUs crieumnaanctTamm

HIOOb HEe rosiocoBaHNEM ‘-IVITaTeJ'IeVI, KakK
npeanaratoT aBTOpbl NpoekTa. MctuHa
He pellaeTcs 60/bLWNHCTBOM FOJI0OCOB.
A BOT ANCKYCCUOHHble OpPYyMbl, Ha
MOW B3rNs4, Bellb OYEeHb HYXHas v No-
ne3Had, C 3TUM 4 corniaceH. Mbl Ha cBO-
emMm calite cobupaemcst ero opraHuso-
BaTb, 4TOObI XOTa Obl AN9 Ha4Yana MOX-
HO GblNo 06CyXaaTb HOBbIE naeun. nae-
HOEe — He AenaTb OpraHn3aLmMOHHbIX Bbl-
BOAOB N3 TakMX OUCKYCCUI, @ MPOCTO
NMPUHMUMaTb UX K CBEOEHUIO.

[Ha 13 OCHOBHbIX HaLLMX Npobiem

cerogHs — 3TO TPYAHOLOCTYM-

HOCTb A1 POCCUMNCKMX Hay4HbIX
pPabOoTHMKOB 3apyOeEXHbIX HAYYHbIX XYpPHa-
noB. BymaxHble ux Bepcun Ooporu, u
NnpakTU4yeckn HeT BnbNoTeK, CrNOCOOHBIX
noAanMcaTbCs Ha MOJHbIA KOMMIEKT XUMU-
yecknx XxypHanos. A y By3oB n HAW Het
CPeACTB Ha onnaTy AOCTyna K SNMeKTPOH-
HblM BepcusiM. OnaTb BCce ynupaeTcs B
[EHbIN, KaK U CO CKOPOCTbIO NybmkaLmm.

ANCKYCCUH

Y710 KacaeTcs HalMX XYpHanoB, TO
HEeKOTOpble U3 HUX, Hanpumep PXX, non-
HOCTbIO 1 HecrnnaTHO MOXHO noynTaTb B
MHTepHeTe http://www.chem.msu.su/
rus/journals/jvho/welcome.html, ogHako
nepexoamTb Ha 3NEKTPOHHbIE BEPCUN U
0TKa3blBaTbCs OT OYMaXHbIX Npexne-
BpPpeMeHHO. BO-I'IepBbIX, MHOIrme Hawiun
AnccepTtauoHHble COBETbl HE MPU3Ha-
0T r|y6n|/||<a|_|,vno B 3JIEKTPOHHOM ©13aa-
HUW Kak MOMHOLLEHHYIO, HA KOTOPYIO MOX-
HO cocnaTbCs B aBTopedepare auccep-
Tauuu, U BPSA, M OHW cornacaTcs ¢ aB-
TOopamMu MNpoekTa, 4YTO «O0JSIKHbl MPU3Ha-
BaTb» — KTO UX 3aCTaBUT? KCTaTVI, Ka4ye-
CTBO J3JIEKTPOHHbIX Hay4HbIX VI3,EI,aHI/II7I B
Poccun noka CywecTBEHHO HUXE, YeM
OyMaxHbIx. A BO-BTOpPbIX, OymMaxHas Bep-
Cusl BCe-Taky AOfblue CYLLECTBYET, MO
KpaHeli mepe, B MacwTabax Hawem
XWU3HW. A BOT B NHTEepHeTe 4 cCoBCeM He
Tak yBepeH. MoxeT ObiTb, CO BpEMEHEM
CcTabunbHOCTb CETEBOM MHbOPMaLmm Oy-
0ET Bbille N CUTyaLms U3MEHUTCS.

Mbl pewmnnu He nccnegoBaTb NOAPOOHO NPOGAEMY C HAyYHbIMU NyBGAMKaALUAMMN
B Opyrvx obnactax, Bce-Ttakm xumus Ham 6nuxe. OgHako ABYX npodeccoposB
MEANLUMHbI, Y4EeHbIX C MUPOBLIMU MMEHAMWU, TEM HE MEHEEe CMPOCUAN, YTO OHWU
OyMaloT no atoMmy nosoay. Okasanocb, YTO B MEOULMHE «UCT OXUOAAHUSA» FO-
pas3go OJvHHEN — nmonaTopa roga MOryT okasaTbCs yaayen.

MHeHve o peueH3npoBaHUM PaboT OblI0 COBEPLUEHHO €AMHOAYLIHbIM: OHO
Heo6Xx0AMMO, 4TOObI OTCesATb cnabble paboThl, KOTOPLIX AOBONLHO MHOrO. (XOTH
BCE MPU3HaNW, YTO AaxXe Yy A0OPOXENATENbHOrO PELEH3EHTA CTaTbs MOXET
NpOBanATbCS Napy MecsueB 1 60JblUe N0 NPUYNHE Er0 UCKTIOYUTENbHOM 3aHS-
TOCTW.) JIerko cornacuancb U ¢ TEM, YTO CYLLECTBYET YenoBeyeckuii dakTop,
KOTOPbLI/ HE NO3BONSET O0TKa3aTb B nybnukaumm cnabon ctaTbu, KOrga B YMcne
COABTOPOB — M3BECTHAS JINYHOCTb.

Bonpoc 06 nageax, NnpoTMBOpeYaLLmMx CYLLECTBYIOWMM NPEeACTaBAEHNAM, O0-
BOJIbHO CKOJIb3KWIA. Bce-Taknm meguumHa, 3a PEeoKUMU UCKIIYEHUSMU, Hayka
onucaTenbHaa 1 cTaTMcTvyeckas, a 3HayuT, none gnsg GaHTasumn CyLeCTBEHHO
wupe. M Bce xe Hawu cobecegHukn Obinv eguHoOyLWHbl: «Ecnu paboTta apry-
MEHTUPOBAHHA M JIOFMYHa, TO No4yemy Obl U HET?»

A BOT HEOOCTYMHOCTb HAay4HOW WUHPOPMaLUN OENCTBUTENIbHO Bbl3blBAET Ce-
pbe3Hble OMaceHus, NO3TOMY MAes napanfnensHor nybnavkaumm B 6ecnnatHbIX
3NEKTPOHHBIX N3NAHUSAX KAXKETCS HE JINLLIEHHOW CMbIcNa. Bnpoyem, MMEHHO 3TO
1 6bIN0 peann3oBaHo Guonoramm B nporpamme «FeHoOM 4YenoBeka» — BCE HO-
BOE Cpasy MOSBASANOCH Ha CaliTe, U HWUKTO HE TPaTWUN BPEMS Ha OXMAAHME.
MoxeT 6bITb, Kak pa3d 3a aTum Oyayuiee.

TPaOAVLMOHHBLIX ByMaxHbIXx. HO MOXHO
CMeJsI0o yTBepXAaTthb, 4TO KA4ECTBO 3MeK-
TPOHHbIX XYPHAIOB BYAET, Kak Uy 00bl4-
HbIX, ONpPefensTbCqd YPOBHEM OTBET-
CTBEHHOI0 peLeH3poBaHns crneumanm-
ctamu. MIMeHHO cneuwanuctamu, a oT-

Ot pepakumu. Paznen «OTBEprHyTbie CTaTbU» B OTKPbITOM A0CTYNe MOXET ObiTb
BecbMa noneseH. He 6ynet nnarvata u He OyaeT oOMXKeHHbIX. TONIbKO OTNPaBNsATh
cTaTbM B 3TOT pasgen nonxeH He dopym (TpyaHo cebe npeacTaBUTb, YTO JiOOM,
aKTMBHO BeAywe COOCTBEHHYIO HayyHylo paboTy, HalayT BpPeMs MOCTOSHHO OT-
cnexuBaTb Ha 0OLWECTBEHHbIX Hayanax BeCb MacCMB MOSABASIOLMXCSA cTaTen), a
He3aBMCUMble NPOPECCUOHANbHBIE PELEH3EHTHI.
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ANEeKTPOHHas

Hayka

[I0CTYNHa BCEM

a[0 ckasaTb, 4TO Ha 3anage yye-

Hble 3a6ecnokKoMInCb ropasao

paHbLle, npn4emMm B OCHOBHOM UX
BOJIHYeT npobnemMa AOCTYNHOCTU Hayy-
HOM mHbopMauuun. 3a nocnegHve pe-
CATb NIET LeHa MOAMUCKM Ha Hay4yHble
XypHanbl BbIpOCna B CPEOHEM B Tpwu
pasa, noaToMy 6UOGANOTEKN ObINN Bbl-
HY>XOEeHbl OTKa3aTbCd OT MHOIMMX mnaaa-
HUIN. I3paTenn Hay4yHbIX XYPHaNoB N He
CKpPbIBAKOT, YTO 3TO OYEHb I'IpVI6bIJ'IbeII7I
On3HecC — Hanpumep, M3BECTHO, 4TO
AmMepukaHckas accounaumns no npoasu-
XeHuto Hayku (AAAS) duHaHcupyeTt
MHOrme CcBou NpoeKkTbl Ha 40XOo4bl OT N3-
[aHusa XypHana «Science».

Hayanocb BCe C 4aCTHOW UHULMATU-
Bbl. B 1991 roay 3apaboTtan nHTepHeT-
CepBep www.arxiv.org, KOTopbli npesa-
naran npucbinatb Gu3nyeckme ctatbu
1 dopmMuMpoBan U3 HUX 0OLEA0CTYMNHbIN
apxuB. Ternepb 3TOT CanT pacLUNPUNCH
1 CTan OCHOBHOW CETEeBOW Hay4yHOW 61b-
NIMOTEKOW HEe TONbKO Mo Gu3nKe, HO n
no nHdopmaTnke, aCTPOHOMUM U MaTe-
MaTuke. CerogHs NPUMEPHO MOJIOBUHA
oT obLlero yucna cratei no ¢usmke
npucelnaeTca Ha 3TOT cepBep A0 ny6-
nKkaumnn B ned4atHoOM Buae. Exemecsay-
HO B arxiv.org nosensetcsa 2000 ctarei,
a Kaxnapli AeHb 3Ty 6a3dy AaHHbIX noce-
waet 6onee 140 000 yenoBex.

B 2000 rogy Obina cospaHa eauHas
MeauuuHCKaa 3/1eKTpoHHaa 6asa gaH-
HbIX cO cBOGOAHLIM AocTynom (PubMed
Central). Llenb — cobpaTb BCe cTaTbu B
OOHOM MecTe 1 00ferymTb nNouck y4e-
HbIM B OFPOMHOM Maccuse uHbopma-
umun. PubMed Central npuaBan xypHa-
nbl NpUcCbIIaTb UM OI'Iy6J'IVIKOBaHHbIe
cTaTbyM Tak ObICTPO, KaK OHU COYTYT BO3-
MOXHbIM (X0Ts Obl 4epes nonaroga um
yeped ron). MHorve n3gaHusa He 3axo-
TENn JENUTLCA CBOEN MHGOPMaUMEN 1 No-
cbllaTb €e Ha OPYron CanT, Jaxe eCcnv Ha
CBOEM MO MPOLUECTBUN ONpeneneHHoro
BpPEeMeH AenatoT ee LOCTYMNHOW AN BCEX.
TeM He MeHee HeCKONbKO XXYpHasnoB OT-
KIIMKHYNNCb Ha NMPU3bIB, 1 AEN0 NOTUXOHb-
Ky pasBMBaETCSH.

My6nuyHas HaydHas 6ubnunoTeka (Public
Library of Science — PloS) 6bina ocHoBa-
Ha B okTa6pe 2000 roga. 9T0 KoanMums
YY€eHbIX-1CcCneaoBaTenel, KoTopble nocTa-
B cebe 3apady caenatb MUPOBYIO Ha-
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YKY Y MEAULIMHCKYIO NUTEPaTypy OTKPbI-
To onga Bcex. OHM COCTaBUNN OTKPbI-
TOe MUCbMO, KOTOPOE noanucanu OKo-
no 34 000 wccneposatenent n3s 180
CTpaH, B KOTOPOM TpeboBanu oT nusga-
Tenen Hay4HbIX XYPHasOB BbIBELUMBATL
VX CTaTbW B OTKPbITbIA AOCTYN B UHTEP-
HeTe Yyepes Nosaroga nocie Bbixoaa Xyp-
Hana B cBeT. [ng aToro npepnonara-
NIOCb €cO34aTb cneumasnbHbli 3NEKTPOH-
HbIl @pXMB C BO3MOXHOCTbIO MOUCKA,
KOTOpbIi coaepxan Obl MOMHbIA TEKCT
BCEX OMyONAMKOBAHHbBIX HAYYHbIX CTaTel
Ha aHrIMNCKOM A3blke W B KOTOPOM JitO-
6o xenaloLwmin cmor 6bl 6ecniaTHO 03-
HaKOMUTbCH C pe3ynbTatamu Uccneno-
BaHWN. Y4yeHble, nognucaslive nocna-
HMe, rpo3nan obbaBUTL C CEeHTAbpPSA
2001 ropa 6OMKOT Hay4yHbIM XypHanam,
ecqin Te He OTpearvpyloT Ha yjbTuma-
TyM. «Nature» n «Science» opraHuso-
Bann 3NEKTPOHHbIEe ,El,e6aTbI Ha CBOUX
ca|7|Tax, HEKOTOpPble U3pgaTtesin Nnoaymbl-
BaiM O TOM, YTO MOXHO cobupaTtb nna-
Ty HE C yuTaTenen, a ¢ NyoGAMKyLNX-
CS aBTOPOB. HMKakuMx PEBOJIOLMNOHHBLIX
N3MEHEHUN B UTOre He NpPom30Lno,
XOTA HEKOTOpPble Hay4Hble XYpHalibl BCe-
Takn CTann BbiBeWNMBaATb CTaTbW B OT-
KPbITbIA JOCTYM.

ANCKYCCUU

OpHako B pe3ynbTaTe BCEW 3aBapyLu-
k1 PloS mony4mn rpaHT, Ha KOTOpbIA CO-
30as HayyHbI 3NIEKTPOHHbLIN pecypc
(www.publiclibraryofscience.org), nsapa-
IOWNIA K 3TOMY MOMEHTY [Ba Hay4HbIX
BUPTYyalibHbIX XypHana: «buonorusa» (c
2003 ropga) n «<MeguumHa» (¢ 2004 roga).
CtaTtbu, onybnvMKOBaHHbIE B 3TUX XYP-
Hanax (cenyac ux okono 200), mocTtyn-
Hbl 6ecnnaTtHo BceM xenawwmum. JeHb-
rm 6epyT C y4yeHblX, KOTOpblE MpuUchina-
10T HAY4YHYIO CTaTblO U XOTAT ee onybnaun-
KoBaTb. lMpuyem OeHbrn Hemanble —
1500 ponnapos. Ctatbn npoxogaT o6s-
3aTenbHOE PELLEH3NPOBAHME, KaK MULLYT,
«CaMbIMU KBanMOUUMPOBaHHLIMY 1 yBa-
>KaeMbIMUN YyHeHbIMW B COOTBETCTBYIOLLIMX
obnactax». Ecnu y aBTopa HeT OeHer, a
peLeH3eHT aan nobpo, XypHan MoxeT
OTCPOYUTb MNaTex, OTMEHUTb €ro um
NonpocuUTb NNLLb YacTb CyMMbl. y6nun-
Kaunga B TaKOM 3NEKTPOHHOM Wn3aaHunn
npn3HaeTCca Kak cCoBepLUEeHHO MOJIHOLLEeH-
Hag (4na uMTUPOBaHWS), a XypHan «buo-
norus» K NeTy HageeTcs Nonyy4uTb O0-
BOJIbHO BbICOKMIA UMNakT-dakTop. B 6nu-
Xanwnii ron, cetesas nybnvyHas Oub-
nmnoTeka njaHnpyeT HadaTb BbiMYCK eLle
NATM Hay4YHbIX XYpHanoB no 6Guonoruu,
reHeTuke U MeguumHe.

AMEpPUKAHCKOE XMMMYecKoe OOLLECTBO HAaYMHAET paclumpsTb AOCTYN K Ha-
Y4YHbIM CTaTbaM, NyOAMKYeEMbIM B ero 33 HayyHbIX XypHanax. Yactb crarten
(paboTbl, BbIMOMHEHHbIE MO rpaHTam HaumoHanbHOr0 MHCTUTYTA 340POBbS)
yepes3 12 MecsLEB NMOCNE MX BbIXOAa B neyaTtb OyayT OTNPaBAsaTb HA OTKPbI-
TbIl MHTEPHET-NOpPTan «HaumoHanbHas mMeguumHckas 6ubnuoteka» (PubMed
Central). Kpome Toro, 4yepes rog nocne nybavkaumm CTaHyT AOCTYMHbl MoJi-
Hble TEKCTbl BCEX CTaTeln Yepes3 BebO-NnHKM, ynpaBasemMble asTopaMmu. dTa AO-
noJIHUTENbHAA onuusa 6onee AeMOKpaTUyiHa, YeM CYLLLECTBYIOLLAS, MO KOTOPOW
B TE€YEeHMe NMepBOro roga nocfie Bbixoga CTaTbM MOXHO ckayaTb Bcero 50 ee
konun (09.03.2005, Newswise).

WNHcTuTyT BenbluteitHa 06bsaBuUA 0 Hadvane Bbixoga B 2005 roay HoBoro 6ec-
NJaTHOrO 3NEKTPOHHOIO XypHana no OPraHNYeCKOm XMMUU. DTOT XypHan MH-
cTUTYT ByneT nspaBsatb COBMeCTHO ¢ BioMed Central (anekTpoHHOe nsgaHue
Cc BCeobOLWuM oTKpbITeiIM goctynom). Cenvac BioMed Central nspgaet yxe oko-
no 130 xypHanoB — MX MOXHO CBOOOAHO MpouyuTaTb B UHTEPHETE. B aTOT
nopTtaj C OTNIaXEHHON CUCTEMOW M BCTPOMUTCSH HOBBLIA XYpPHaN MO OpraHu-
4eCKOM XUMUWN.

HoBbiln xypHan BenbwTenHa Oyget nybnvkoBaTb OPUrMHasbHblE UCCNEOO-
BaHMS U3 BCEX 0611aCTEN OPraHNYECKON XMMUN Y CMEXHbIX AUCLUMMANH. Takas
dopma gact BOBMOXHOCTb XMMUKaM cpasdy 3HaKOMUTLCHA C paboTamu KOsner.
HecmoTpsa Ha To 4TO M3paHwe OyneT B 6ecnnatHOM OH-NalH 4OCTyne, rono-
BOW apxuB npugetca nokynaTtb. MHCTUTYT BenbliTeinHa BO3bMET Ha cebs na-
[aTenbCckMe pacxoipbl, NOSTOMY aBTOpaM CTaTel Takke He Hago Oyner nna-
TMTb 3a ny6aukauuio (11.03.2005, AlphaGalileo).
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3apooscoenue ycuznu 6 nomoxax 3uepeuu u xumuveckux eeutecme no Onapuny— Xoaoeiiny

XU3HN

Boobue rosops, npobiaema 3apoXaeHns Xu3H1n HEeKOPPEKTHa ¢ To4-
Kv 3pEHNsT HOPMasibHOU Hayku. [encTBUTENIbHO, peydb 34eCb MOXeT
uaTA UL O co3aaHnm 6osiee uam MeHee npasaornono0bHON v apry-
MEHTUPOBAHHOW runoTeasl mbo Teopuun. [poBEPUTL Xe 3Ty runote-
3y 9KCMepUMEHTasIbHO, Kak Toro TpebyeT cepbe3Has Hayka, Mo rno-
HSITHBIM MPUYUHAM HUKTO U HUKOrAa HE CMOXET... TeM He MeHee
Takue runoTesbl U TeoPUM CyLLECTBYIOT, O HUX CrOPST W nuiyT. B
nocnenHne rofbl — Aaxe POCCUICKUE XUMUKW, KOTOPbIM eLye He-
z1aBHO Obl1I0 COBCEM He A0 Toro. B 4actHocTu, 06 atoii npobreme
3a4yMannch XUMUKU 13 HOBOCMOMUPCKOro AKademroponka.

Bce Tteopumn 3apOoXaeHus Xu3Hu MOXHO pPasaennTb Ha ABE rpyn-
bl OAHN MOCTYINPYIOT 3aPOXAEHNE XNU3HN Ha 3emne, Apyrne — BHe
3emnu. Mpuyem nocnenHne nosBUANCHL UMEHHO MOTOMY, 4TO HU OAHa
13 TEOPUIi 3€MHOI0 NPOUCXOXAEHNS XU3HW Tak U HE 0ObSICHWUAA, Kak
nosiBuanch nepsule monekynsi PHK v [JHK, 6e3 koTopbix cOBpemMeH-
Hble (OPMbI XU3HN MPOCTO HEMbICIUMBI. Camas U3BeCcTHas U Xopo-
o aprymeHTupoBaHHas runotesa A.U.OnapuHa n [x.XongeviHa yt-
BepXaaeT, 4T0 Xu3Hb BO3HWKIA B OKeaHax, rae nepesn atum coop-
MUPOBAJICS HAChILLEHHbIA NPebuoTundeckuii 6ysbOH M3 Pa3INyHbIX
opraHnyeckux coeanHeHuii (puc. 1). [IoToM 1n3 3TUX COeaNHEHWI N0z
LeicTBUEM BYIKAHOB, MOJIHUIA, Y®-u3nyyeHns ConHua v npoYnx pak-
TOPOB Hayam 06pa3oBbIBATLCS MEPBble OMONOIMMEDSI, 3aTeM gpar-
MEHTbI MPOTOK/IETOK u Tak ganee. B 50-e roasi npoiunoro seka C.Mu-
JIep nbiTancsl NOATBEPANTb ONbITaAMU, YTO U3 CMECU MPOCTLIX ra30B B
paspsae MOJHUA MOryT CUHTE3MPOBATLCS CJIOXHbIE OpPraHnYeckue

MNPOBJIEMbl U METOAbl HAYKU

MOsIeKY/bl. TeM HE MEHee HU 3Tu, HWU ApYyrue Teopun He 00bSICHSIOT,
kak B npebuotnieckom Oynb0He 006pa30BannNCh MEPBbIE MOEKY/bl
HYK1€0TUAO0B, TO ecTb MoHomepsl PHK n [HK. CnyyaiiHo oHu nosny-
YNTbCS HE MOIIM — AN 3TOr0 He xBatuao Obl BCEX NSTU Muanvap-
JI0B JIET CYLLECTBOBAHUS 3eMJn, HYKIeOoTUabl CINLLIKOM C/TOXHbIE MO-
nekynbl. Teopuss BHE3EMHOr0 MPOUCXOXAEHNS XU3HU, KOHEYHO, Bpe-
MEHHO M03BO/IIET PACCNabUTLCS — Hy 3aHECN U3 KOCMOCA rOTOBbIE
monekynsl PHK Ha meTeoputax, n neno ¢ KoHuom. Ho Bce-taku onsith
BO3HVKAET HEAOr0BOPEHHOCTb — @ B KOCMOCE-TO repBble MOJIEKY bl
PHK v [JHK otkyna B3siavch?

Mo reonornyeckum maclutabam, Xu3Hb Ha 3emae BO3HMKAA MOYTH
cpasy rnocse T0ro, Kak nosiBuaach cama 3emssi. Y4eHble CYUTaloT, 4To
Ha 3710 rnoTpebosanocb He 6onee 500-700 maH. net u3 4,6 mapa. net
cyujectBoBanus 3emnn. B UHcTtutyte kataimsa um. .K.bopeckosa
CO PAH, pacnonoxeHHoM B HOBOCUOMPCKOM AkafileMropoake, Ha4aam
MpoBepsiTL TEOPUIO, COrIacHO KOTOPOK 06pa3oBaHne nepBbiX MoJse-
Ky HyK/1€0TUZAOB, @ CNeA0BaTE/IbHO, U MPOUCXOXAEHNE XU3HUN — §B-
JIeHVSI Aafieko He CiryyaiiHble. Y cerdac uaet aKCrnepuMeHT, KOTOPbIM
yXe fAan 04eHb WHTEPECHbIE Pe3ynbTaTbl (0 Hux nosgHee). Mpudem
MOYTN OAHOBPEMEHHO (UINKN U3 3TOFO0 XE€ WUHCTUTYTA BbIABUHYIN N
Ha4a/m npoCYUTbIBATb HOBYIO TMMNOTE3Y BO3HUKHOBEHWS M1aHET, OMu-
parnLLyoCsl 0T4acT Ha TE€ Xe (PUINKO-XUMUYECKNE MPUHLMMBLL. VI BCe
MOTUXOHbKY COCTbIKOBA/10Cb U BbICTPOMUIOCH B MPaBaonofobHy0 u
CTPOVIHYI0 cuctemy. KOHEeYHO, noka elle CO MHOXECTBOM HEpPELLEH-
HbIX BOMPOCOB.

B kocmoce

Wtak, obpasoBaHne nnaHet CoONHeYHOM
CUCTEMbl U BO3HUKHOBEHWE XMU3HU Ha
3emne npounsoLnm npakTUYeckn B OOWH
MOMEHT BO BPeMEeHHbIX macluTtabax Bce-
nexHHown. Moatomy, ecnu Gbl yaanocb pe-
WwnTb Npobnemy nnaHeToobpa3oBaHUs,
3T0 MOrfio Obl CTaTb MCXOAHOW TOYKOW 1
Oona peweHus npobnembl 3apoXAeHUs
Xn3HW. Beap HayyHble BOMPOCHI YaCcTo pe-

LIalOTCs KOMMAEKCHO. HO kak nony4mtb
[aHHble 0 npovclieaem cobbiTum, ecnu
M3BECTEH NUNLLb KOHEYHbIN pe3ynbtar?
OTuM 3aHuMmaloTcs cendac euaunkm UNH-
CTUTYTa KaTanmsa U HEeCKOJIbKUX APYrux
nHcTuTyToB CO PAH. OCHOBHOI MHCTPY-
MEHT nx paboTbl — MeToAbl, pa3paboTaH-
Hble Ons MoAenvpoBaHus B nabopartop-
HbIX YCJI0BUSIX SAEPHOrO B3pbiBa. TO €CTb
du13nKM BMecTe ¢ MaTeMaTukamu cobu-
paloT AOCTaTOYHO HaAeXHble AaHHble O

KaX[0M MnpoLiecce, BAUGIOWEM Ha Kap-
TUHY B3pbiBa, @ NOTOM MOAENNPYIOT ero
Ha KoMMbloTepe. YeM MollHee KOMIMbio-
Tep, 4eM Oonblie OH Y4UTbIBAET MPOoLLEeCc-
COB 1 napamMeTpoB, Tem 6osiee peanbHoi
nosnyyaeTtcs kapTuHa. MpoeepuTb paboTy
KOMMblOTEPA MOXHO, COMOCTaBMB pacye-
Tbl C HabNOAEHNEM NPUPOAHbLIX SBIEHWUIA
— Hanpumep, Bcnblwek Ha ConHue. Ec-
TECTBEHHO, Ha KaX[0M 3Tarne Moaenmpo-
BaHMS Hago cTporo cobntogatb Bce 6e3
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PeakynoHHas 30Ha
XPaHEHUs1 SHEPTUK, UMMNYNbCA U T. A, peaxmopa 6 MomeHm o0pazoeanus 3emau

n=10' cm=3H,-He

CHavana cubupckue yyeHble npoaHa- p =10 atm
T=-500-1000 K
nmauposanu Hanbonee nonynsp-
P VD 1 = 0,5-20 a.e.

Hble CyLLEeCTBYIOLLME Teopun 06-
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pas3oBaHus NAaHeT — 1 OCTaNnCh
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HeynoBNeTBOPEHLI. lMosBmMnoChH C >5x10% 1
HOBOE MNpeanonoxeHue: GopmMmn- 0 >5 0% r
poBaHMe nnaHeT nNpoucxognno B Ni > 10" r Eﬁ‘nr
TeX Xe YC0BUsX, B KOTOPbIX Ka- ‘S“ >2 M0 -
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LMN OpraHnyeckoro cuHtesa. U S > 6X02r & AneDzus hn ==#cpepa
CneayloLwmn war: MMeHHO Karta- Fe> 2 X0 r - - P H+H® H,+4,48 3B
NUTUYECKME peakumn nNpusenu K R o npﬂm[:lcﬂﬂ}ﬂ.{a He'(S,)® He+19,82 aB
BO3HMKHOBEHUIO XMU3HU Ha 3em-
Nie, a 3aTeEM — K ECTECTBEHHOMY
0T60py. H.0 Hzco
Mol yXe OaBHO CBbIKJINCb C Hz 2 } ‘*l-_u_ HCN CH30H . A30TUCTble OCHOBAHUS .l Hykneotuasbi
CH, CO co ' == Yrnesogpbt . ¥ Nonucaxapuasbl
npencrtaBieHueEmM ov TOM, 4TO 4 240 C.H CH i KapGoHoBbie kucnotbid P AMMHOKMCNOTBI
nnaHeTbl CONMHEYHOW CUCTEMBbI NH 2n" 2n+2 n"'n
3apoannmcb U3 NepPBUYHONO ra-
3onbiieBoro obnaka, okpyxasiiero Mpo- Buocpepa

b,_2,590r

TOCOJIHLE OKONO 5 MApA. NeT ToOMy Ha-

3aa. [py 3TOM MHOrmMe y4yeHble npenno-
naranu, 4to nnaHetbl ConHEYHOW cuc-
TeMbl CPOPMUPOBANNCH MPU CTONIKHOBE-
HUWM TBepAbIX Ten. Tem He MeHee, CO-
rnacHo B.C.CadpoHoBy, ecnu Teno ee-
JIMYNHON MNopsaka ThiCAYU KUTOMETPOB
CTOJIKHETCS C TeNOM MEHbLUero pasme-
pa, OCKOJIKM MPUTSHYTCHA K KPYMHOMY, a
BOT cpegHue Tena (HeckosbkOo COT Ku-
JIOMETPOB B ANAMETPE) HE MOTYT HU YK-
PYNHUTLCA, HU NornoTuTbesa. OHM npo-
CTO paspywatTca npu ygape. Yto xe
3acTaBu/I0 CUCTEMY CaMOOPraHn30BaTh-
csl U npuBeno Kk o6pasoBaHMO MiaHeT
3eMHoIn rpynnsl?

Takum MexaHU3MOM [OJIXKHO ObITb pas-
BUTWNE KOJITEKTUBHOWM HEYCTONYMBOCTHU, O~
HOBpPEMEeHHOoe 0ObeauHeHne MHOrmx ma-
nbIx Ten. He 6yaem paccmaTtpuBatb B 9TOM
cTatbe U3MYECKYD M MaTeMaTUyecKyo
yacTb moaenu (cm.: B.H.CHbITHUKOB,
B.H.MapMoH. «)Xn3Hb co3gaeT nnaHeTbl?».
«Hayka 13 nepBbix pyk», gHBapb 2004).
CkaxeM Tonbko, Y4TO MOAENb npennona-
raetT GopMnpOBaHME CONIMTOHOB (OONHOY-
HbIX BOJIH MJOTHOCTM MaTepum) B OKOMO-
3BE34HOM Aucke. A Mbl 3aIMEMCS 4YNCTOMN
XUMUEN.

OrpomHoe rasonslinieBoe o6nako, Bpa-
watouweecs Bokpyr MNpotoconHua, 6bis1o
He NpPoCTO 061akoM, a OrPOMHbIM KaTa-
NINTUYECKNUM PeakTOpOM, B KOTOPOM BOB-
CIO LWIN XUMUYEeCcKNe peakumm U CuHTe-
31poBannCb pasHoobpasHbie opraHnyec-
Kue coeguHeHus. NoyemMy kaTanuTmyec-
KMmM? A noTtomMy, 4TO B 3TOM peakTope
HaXo4MNNCb MUpMaabl YacTuL, JOMaHEeT-
HOWM NblIN, COOEPXaBLUEN Xene30, HU-
Kenb N KPEMHWUIA, — UMEHHO OHUW COCTaB-
NEnu, Kak nonaratT, OCHOBY NepPBUYHO-
ro rasonbieBoro obnaka. Tam xe B 13-
ObITKE Haxoauanchb U rasoobpasHbele pe-
areHTbl (OCHOBHbIE KOMMOHEHTbl MeX-
3BE3JHOr0 M MEXMNaHEeTHOro rasa) —
BOAOPOA, yrapHbeih ras u T. A. B raso-
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nbliesoM obrake Takoro cocrtaBa Mpo-
CTO He Mornun He 06pa3oBbIBATLCS Opra-
Hn4yeckmne coeguHeHus! bonee Toro, Kak
BbISICHWJTIOCb NMPW YNCJIEHHOM MOAENNPO-
BaHWUM 06pa3oBaHUs MNiaaHeT, 0 KOTOPOM
wna peyb Bbllle, peakunn obpasoBaHus
Takux COeAMHEeHUN Ha KaTanu3aTtopax
[onnaHeTHOW Nbinu OblIM HE MPOCTO
BaXXHbIMMW, OHWU MO/ UFPaTb PeLLatoLLyto
ponb! NencTBuTENbHO, ANS CAUMNAHUSA
TBEPAbIX YACTUL, «4NCTON>» KOCMMNYECKON
MblY NPU UHTEHCUBHOM YAape HYXEH
«knen», a obpasyoLmMecs opraHnyeckme
MOneKysbl, 3aKpennsscb Ha NMOBEPXHOC-
TN TBEPAbIX YacTul, obpasosanu HE0b-
XOOVUMbIA NINMAKUA MOBEPXHOCTHbLIA CION.
MIMeHHO OH cnocobcTBOBan ObICTPOMY
COEOVHEHUIO MNbIIMHOK, N3 KOTOPbIX hop-
MupoBanucb 6o0siee KpynHble YacTuLlbl,
a 3aTeM U1 naaHeTo3nmManu (MPOMeXyTou-
Hble oOpasoBaHus) KU Oanee npoTonna-
HeTbl. Tak, No-BMaAMMOMY, 06pasoBannch
1 3emns, 1 BCe OCTallbHble NAHETHI, ac-
Tepouabl N KOMETbI, KOTOPblE BpaLLaT-
cs cenvac Bokpyr ConHua.

Hafno oTMeTuTb, YTO OnMcaHHas cuc-
Tema XOpoLlo 3HakoMa crneuymanuctam —
no knaccudunkaumm XMMmMKOB-KaTanmTUKoB
rnobanbHbI KOCMUYECKUIA PeakTop OTHO-
CUTCS K pas3psiy PeakTopoB «C MCEBAO-
OXMXEHHbIM CNOEM KaTanusatopa». [as-
NieHve 1 TemnepaTypa ra3oobpasHbiX pe-
areHToB B 30He (pOpmMMpoBaHUS MNnaHeT
ObIIN TUMUYHBIMY OJ19 XOPOLLO U3BECTHbIX
XUMUYECKMX NMPOLLECCOB. [lpyrve BaxHble
XapakTepucTrkn rnobdanbHOro KOCMmUYec-
KOro peaktopa Takxke OnmM3ku ayule Tex-
HOMora — COCTaB KatanM3aTopoB, peak-
UMOHHOM cpenbl 1 T. N. V3 Bogopoda u
YrapHoOro rasa Ha Xene3o- M HUKESbCO-
nepxatmx nolvHkax obiiv 06a3aHbl CUH-
Te31poBaTbCA YrNeBOAOPOAbI U KNCITOPOS-
coAepallas opraHuka — Hanpumep, rnpo-

CTble CNpPTbl 1 anbgerngbl. Bce kak B npo-
MbILLUNEHHOCTW.

|_|OH9-|THO, 4YTO KaTannTnyeckad aktmB-
HOCTb KOCMMNYECKOro matepuasia — KJto-
4YeBOW MOMEHT B YTOYHEHUU Teopun 06-
pa3oBaHug nnaHet. HepaBHO B NHCTU-
TYyTEe KaTaam3a Mbl 3KCNnepumMeHTallbHO
npoBepwusin, 4To BeLWEeCTBO peaslbHbIX Me-
TEOPUTOB B CaMOM [efie Katanmsuvpyet
3TN peakunn. KamMeHHble 1 Xene3o-ka-
MEHHble MeTeOpPWUTbl, KOTOPblE Mbl UC-
nosib30BaNnN B 3KCNEPUMEHTE, MO CBOE-
My COCTaBy NpubBAMXalTCs K BeLle-
CTBaM, pacrnpocTpaHeHHbIM B KOCMOCE.
3a 4,6 mnpa. NeT CBOEro CyulecTBOBa-
HNA OHU CNEKNNCb N NMEIOT OﬁblHHyIO He-
NMOpPUCTYIO NMOBEPXHOCTb, HO KOrga-To, B
MOJIEKYNSPHBIX 06fakax U OKON03BE3[-
HOM OUCKe, MeX3Be3aHad Mbljib COCTOHA-
na U3 yacTul, HaHOMETPOBOro pasmMepa.
[MoaToMy Mbl ncnapsanM MeTeopuTbl Npu
noMoLmn nazepa n nonydvyanum nopowikn ¢
pasmepom Hactul, 3—4 HM (3TO npumep-
HO COOTBETCTBYET pa3Mepy akKTUBHOrO
KOMIMOHEHTa B MPOMbIWNEHHbLIX KaTain-
3aTopax). 3ateM cCMOTpenu, nosy4yaet-
Cf NN 4TO-HUOYAb N3 CMECU YrapHoro
raza, Bogopoa v renma B npucyTCcTeuun
METEOPUTHONM MblN NP aTMOCHEPHOM
paBneHun n Temnepartype no 500°C. B
Halunx aKkcnepmMmeHTax ¢ 40CTaTO4YHO Bbl-
COKMMUM BbIXogamMn CUHTE3NPOBAINCH
3TUNIEH N Apyrue yrnesogoponbl.

Bce 310 03Ha4vaeT, 4TO HaWW MaaHeThbl
cdhopmmpoBanuck Tam, rae Obinv ycno-
BUA ONg KaTaJIMTU4eCKoro CMHTe3a opra-
HN4YEeCKUnX COG)J,VIHGHVII?I, 1N 4YTO NepBUYHbIE
OpraHnyeckne cCoefnHeHus, N3 KOTopbiX
MnOTOM MOrna noaABUTbCA XWU3Hb, o6pa-
30Ba/IMCb YyXe Ha ,EI,OI'IﬂaHeTHOIZ cTtagnn
aBonounn ConHEYHOWM cUCTeMbI (puc. 2).
MHTepeCHO, 4YTO 3HaA4yYuUTesbHad 4acTb
NMepBUYHOro «A0MIaHeTHOro» opraHn4yec-



KOro BellecTBa MOrja 3axBaTblBaTbCH
npv GopMmnpoBaHnN NAHET (XOTS OCHOB-
Has Macca Takoro Bew,ecTBa KOHEYHO Xe
paspyliaeTca n pa3BemBaeTcs B KOCMO-
Ce) n cTaTb BMOCNeAcTBUM OOHUM U3
KOMIMOHEHTOB MCKOMAeEMOro opraHuyec-
KOro Cblpbsi, KOTOPbIM Mbl Cenyac
nonb3dyemMcs. Tak 3TO WA He Tak — Mno-
KaxyT fanbHenmne nccnenoBaHus.

Ewe oanH o4eHb BaXHbIh BONPOC: Ha-
CKOJIbKO XecTKo npegonpeneneHo obpa-
30BaHKe nnaHet? Okasanochb, YTO camo-
opraHm3auus BewecTBa Mo Hawewn Mo-
nenv naet B O4HOM HanpasfieHUn 1 no-
3ToMy npeponpegeneHa. Ho mecTto no-
ABNEHUA YeOAWHEHHOW BOJIHbI MOBbILLIEH-
HOW MNIOTHOCTM BeLWecTBa, a Chneaom u
dopMupoBaHMe NNaHeTbl Ha AAHHOM
pacctosiHun oT ConHua — gns Hawen
MOJENn BeNN4YUHbI cnyvanHble. Npasaa,
1n3 obwmx coobpaxeHuii cnepgyet, 4TO
€C/ BOJIHA MJIOTHOCTU OKaXeTcs Ha op-
6uTe BeHepbl, TO BCe NneTy4me BellecTsa
(BOOa, BOOOPOA, OpraHW4yeckme coeau-
HEeHMs) TaM UCNapsaTCs: naaHeTa NnosiBUT-
Cs, a XW3Hb Ha Hel HeT. Ha opbute
Mapca cnuuwkom xonogHo. PaBHO kak u
Ha opbute CaTypHa — HeOaBHO BbIsiC-
HUNOCb, 4TO MOBEPXHOCTb TuTaHa (cnyT-
Huka CatypHa) COCTOMT B OCHOBHOM W3
CXWMXEHHbIX NIErknx yrnesopopooB.
[MnaHeTa, Ha KOTOPOW XMBEM Mbl, nona-
na B caMmylo Touyky. 34ecb eCcTb BOAQ,
nerkue rasbl 1 T. M.

BeposTHOCTbL MOSABNEHUS MNnaHeT Ha
pas3nnyHbiX paccTtosHuax oT ConHua,
BO3MOXHO, ONpenenntcsa nocne paib-
HeMLWmnx pacyeToB, B KOTOPbIX WUCMOJb-
3YylOT A0MONHUTENbHbIE DUINKO-XUMU-
yeckme GakTopbl, BAUSIOWME HA MNOBE-
neHune rasonbineBoro ob6naka. MoxeT
OblTb, TOrAa CTaHET MOHATHO, rae Mpo-
XOAUT rpaHuua XnU3Hum — 00 MapcuaHc-
KO opbuTbl Unu 3a Hen. N 910 3HaHMe
cbepexeT maccy CpeacTB U CUJl.

Ha 3emne

Cpasy xe nocne Toro, kak chopmMmmpo-
BaNnMCb MAaHEeTbl U Ha WX MOBEPXHOCTb
nonaso nepBoe «40MNjaaHeTHOE» OpraHun-
4yeckoe BELWEeCTBO (M paxe ecnu He no-
nano), Ha 3emyie Hayanucb Te camble
bU3MKO-XMNYeckmne npoLLecchl, KOTO-
pble NOPOAVNM XN3Hb. [Ang Hay4HOM KOp-
PEKTHOCTW, a Takxe AN Toro, 4toObl
MOXHO ObINO NoackasdaTb reosioram, roe
nckatb crnefbl NEPBUYHOM MPOTOXUIHY,
chopmynupyem 3agadvyy — LOFOBOPUM-
CHl, 4TO MMEHHO Mbl NOHMMaem nog de-
HOMEHOM «XW3Hb» U 4TO MOrNo ObITb ee
nepBbIM NPOSABIEHNEM.

CerofHsa y4yeHble CHMTAIOT, 4YTO HEYTO,
Ha3blBAEMOE XM3HbIO, JOIKHO OTBEYaTb
HEeCKONbKUM ycnoBusaMm. Xun3Hb — 3T0
00653aTenbHO NPOLLECC, TO €CTb PYHKLN-
OHMpOBaHWe 3a cyeT oOMeHa BELLECTBOM
N SHEPruenm C OKpyxawuienm cpenon.
XKuBble 00beKTbl CNOCOOHbI K Pas3MHO-

XEHWI0 1 BOCcnpousBeneHutio cebe no-
noO6HbIX. HakoHel, Bce XMBble 0OBLEKThI
CNocoBHbI K MPOrpecCcrBHO 3BOMOLUN
B coobllecTBe Takux xe ob6bekToB 6Gna-
rogaps Hanmuymio y HUx Guonornyeckomn
namMsT, cnocoOHOI 3anomMuHaTb MNpu-
3Haku, GnaronpuobpeTeHHble B XOo4e
€CTecTBEHHOro otéopa no Y. JapsuHy.

MpuyemM OoMKHA BbINOMHATLCS BCS CO-
BOKYMHOCTb YCNOBUIA — nto6oe 13 HUX B
OTOENbHOCTN He AenaeT 00bEKT XUBbIM.
Takum 06pas3oM, HECMOTPS Ha TO, 4TO
BCE MPOLECChl B XWBbIX OpraHM3max —
XMMUMYeckme, oOHaKko B3ATasds OTAENbHO
XUMUYyeckas peakumnst He ABNSeTCs Xn3-
HblO, Tak Xe Kak 1 «BOCMpOu3BeneHne»
cebe nogobHbIX. Hanpumep, pocT Kpuc-
TannoB eCcTb HE YTO MHOE, Kak camopen-
nmkauus noao0HbIX COeAVHEHUI N CTPYK-
Typ. Ho 31O He Xu3Hb. MNpocTon obmMeH
CO Cpenoli BELLLECTBOM U 3HEPTUEn Toxe
He eCTb XM3Hb. K npumepy, OCHOBHOW
006bekT nccnepoBavns MHcTuTyTa Kata-
nM3a — KatanuTuyeckme xmmuyeckue
NPOLLECChbl, B OCHOBE KOTOPbIX JIEXUT
MMeHHO 0OMeH BelecTBOM obbema C
NOBEPXHOCTbIO Katanusatopa. Ho Beab
N XMMWYECKUIA KaTanma — 3TO TOXE He
XWN3Hb.

Tonbko TOrga, Korga nosenseTtcs 6no-
norvyeckas namsaTb, Aakouias BO3MOX-
HOCTb HakannMBaTb HaCNeACTBEHHYIO
nHpopmaLmIo 1 NnepeaaBaTth ee gasnblie,
MOXHO FOBOPUTb O XU3HWU. Bbuonormnyec-
Kasg naMsaTb — 3TO OCHOBa ANS ecTe-
CTBEHHOro otbopa, B XO4e KOTOPOro
OpraHn3mbl YCIOXHATCA, afanTupyloT-
CH K OKpyXalolen cpege n 3BOJIOLNO-
HUPYOT. Bo BCex XMBbIX OpraHuamMax
OCHOBOW 6MONOrMYeCcKol NamsaTK cryxaT
monekynbl PHK n OHK.

Mbl 3aganu cebe Bonpoc: «A BO3MOX-
HO N1, YTO cylwecTBoBanu 6onee npo-
cTble npepwectBeHHukn PHK n OHK,
obnagaBline TeEM HE MEHee CBOWCTBa-
MW, CXOOHbIMU C MOJNEKYNAPHON nams-
Tbl0?» Ha camMoM pene o4yeHb 6nM3KKM K
Ouonornyeckum apTokaTanuTuyeckme
CUCTEMbI. OTO CUCTEMbI, B KOTOPbIX XWU-
Munyeckas peakuuss yckopsieTcs cob6-
CTBEHHbIMW KOHEYHbLIMW NMpoaykKTamMu pe-
aKkuuM Man npenuwecTBEHHMKAMN 3TUX
NpPOAyKTOB. MIHbIMW cnoBamMu, B aBTOKa-
TaNUTUYECKUX peakuusax, Kak U B co00-
LLEeCTBE XMUBbIX OPraHN3MOB, MPONCXOANT
pPa3MHOXEHMNE, TO ECTb CAMOPENIMKaLMS
monekyn. lNpocTenwaa aBTokaTanuTu-
yeckasi peakums MOXeT OblTb 3anuMcaHa,
kak R + X ® 2-X. MNocne peakuun mone-
Kynbl aBTOKatanmsaropa X ¢ «<MOJIeKy10M
nuwu» R nonyyatoTca ABE MOJEKYJb
aBTokatanmadatopa. lpu gocTaTovyHOM
KONIMYEeCTBE MULLN B CUCTEME Takoe ypa-
BOEHME MPUBOAMT K NIaBUHOOOpa3HOMY
pPOCTY KOfiM4ecTBa aBTokatanu3atopa B
cucTeme.

A Tenepb NOCMOTPUM, Kak ByaeT Bec-
T cebs Takas aBTOKaTanuTuyeckas pe-
akuMs B OTKPLITOM cucTteme, roe ectb

MNPOBJIEMbl U METOAbI HAYKU

0OMEH BELLECTBOM C OKpYyXaloLen cpe-
[0, HO KOJIMYECTBO «MULLN» OrpaHuye-
HO. PacyeTbl MOKa3bIBaOT, YTO CYLLECTBY-
0T ABa CTALMOHAPHbLIX COCTOSHUS TaKoWn
cuctemMmbl. B nepBom (HeycTon4mBoMm)
KONM4YeCcTBO aBTokaTtanuMadatopa TOYHO
paBHO HyN0. OTO MOHATHO: ANS TOro
4TOOblI €r0 KOHLeHTpauusa pocna, He-
obxooMma ucxopHas 3aTpaBka B BuAe
X0T Obl OAHOWN NpeaLlecTByOLWEel Mo-
nexkynbl aBTokatanusartopa. Bo BTopom
CTaLMOHAPHOM COCTOSHUM KOHLEHTpa-
uMs aBTOKaTanmM3atopa NMHENHO yBe-
INYMBAETCA C YBENUYEHMEM KONUYe-
cTBa nuwu. Ho nNpu aTOM KOHUEHTpa-
UMa NULWLKM O0JKHA NpeBbllaTb HeKui

AX]

Ry R Fo * R
3
«Ecmecmeennwtii» ombop
asmoxkamaau3amopos 1Y, npu ymeHouieHuu
u noc/te0ymu4eM yeeauvenuu KoHuenmpauuu
«nuwuw» R. Boticueaem moavko
asmoxamaausamop X, y komopozo R_,
oKaszaadaco mexnvuie, 4em MUHUMAAbHBLU
HeoOxooumblii ypoeenv nuuwiu (ceemaas
mouka)
MWHWUMaJIbHbI YPOBEHb, 3aBUCHLLNIA OT
CBOMCTB KOHKPETHOro aBTokarann3aro-
pa. Ecnu atoro He npoucxoauT, TO KO-
NM4YecTBO aBTokaTanmMsaTopa Takxe
CTaHET paBHbIM HyN0. Takum o6pasom,
ONa aBTOKaTaNIUTUYECKUX peakuuin cy-
LLeCTBYET KPUTUYECKUI npenen, npu
KOTOPOM epfa eule ecTb, a aBTokaTa-
nmM3aTop yXe ncyes, TO eCTb BbIMEP
(puc. 3). lMpuyem NONHOCTbIO, A0 eaun-
HOV MOJIEKYbI.

Tenepb NpeacTtaBMM, 4TO CTPyKTypa
WX COCTaB MOJIEKYNbI aBTOKaTanmM3arto-
pa MOryT Kak-To MeHsiTbcsl. (He 6yanem
rnoka HasblBaTb 3TO MyTauuen.) VMame-
HEHMEe CTPYKTYpbl U COCTaBa MOJIEKYSbI
NPUBOAUT K U3MEHEHUID €€ CBOWCTB.
[MosToMy AN Kaxaon U3MEHEHHOI MO-
nexynbl 6yAEeT CBOSt KPUTUYECKAS KOHLLEH-
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Tpaumsa nuwm. Ecnm KoHUeHTpauus nuwm
Oy[eT yMeHbLUATbCS A0 3HAYEHWUN HUXe
KPUTUYECKMX, TO CHa4vana MCYe3HyT Te
aBTOKaTanM3aTopbl, AN KOTOPbIX 3TKU
KPUTUYECKNE 3HAYeHUs KonmyecTtsa
nuwm OblNM MakcuManbHbel. Ecnu konu-
4eCTBO MULLM CHOBA YBENMYUTCS, TO UC-
Ye3HYBLUME TUMbl aBTOKATAIN3aTOPOB HE
BOCCTAHOBSATCS YX€ HMKOraa, noToMy 4To
1NCYe3nM X 3aTpaBkn. Hem 970 He ecTe-
CTBEHHbI OTOOP, aHaNornyHelii 0TOOPY
B GMONOrMyeckux nonynaumax?
YutaTtenb cpasdy cnpocut: «A 4To, yXe
M3BECTHbl Takme aBTokKaTanuTuyeckume
peakuun ¢ MyTauMaMm aBTokartanmsarto-
pa 1 C 9aNemMeHTamMu «eCTECTBEHHOIO OT-
6opa»?». N3BecTHa No kpariHeln mepe
0fHa, M JOBOJILHO XOPOWO — 3TO Tak
HasbiBaemaa «popmMoaHas» peakumsa byt-
nepoea, kotopas 6bina oTkpbiTa B Poc-
cum noytn 150 net Tomy Hasag. CuHTe3
caxapoB 13 monekyn dopmanbaermnaa
n-CH,0 ® (CH,0),
npoTtekaeT B MPUCYTCTBUM MOHOB Kalb-
LMa AN MarHus Npy KOMHaTHOM Temne-
paType B BOAHbIX pacTBopax. ABTokaTta-
nu3atopamu B peakuun bytneposa cny-
XaT CUHTE3MpyeMble B Hel Xe caxapa.
MHTEpecHO, 4TO 3Ty peakuuio akTUBHO
ncecnepnoBanu B 70-x rogax npoLuioro
BeKa, NMOCKOJIbKY XOTENM C €€ NMOMOLLbIO
nony4yaTb MCKYCCTBEHHYIO MULLY BO Bpe-
M$ ONINTEenbHbIX NoneTtoB Ha Mapc. Ho
6e3ycneLwHo: HanpaBuUTb peakunio byT-
NIepoBa Ha CUHTE3 caxapoB Kakoh-nnbo
3apaHee 3a4aHHOV CTPYKTYpbl Tak U He
BbILLO. Bcerna nonyyancs uenslii Habop
NPOAYKTOB, KOTOPbLIA BK/OYaN HE TOMb-
KO nofesHble, HO U A00BUTbIE caxapa.
Mpobnemy 6pocunu, Tak U He PeLInB.
Mexay Tem 6onblioin Habop caxapos
(pnc. 4) — 9TO He 4TO MHOE, Kak MpPoTo-
T™MN MyTaumii. M3o06paxeHHble HA PUCYH-
Ke caxapa 04MHaKOBbl MO aTOMHOMY CO-
CcTaBy, HO MPU 3TOM COBEPLUEHHO pas-
JINYHbI MO CBOMCTBaM. A pas Tak, To pas-
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HbIMW AOJIKHbI ObITb U KPUTUYECKME KOH-
ueHTpaumn dopmanbaervaa, npu KoTo-
PbIX MOXHO OXWAaTb BbIMUPaAHUS caxa-
pPOB-aBTOKATaNM3aTOPOB NPU MOHUKEHUN
KOHUEHTpauum dgopmanbaernga.

Tenepb BCMOMHUM, YTO MOJIHbIE XUMU-
yeckne HasaHus PHK un OHK — pubo-
HYKJIeMHOBas KucnoTta 1 Ae3okcupubo-
HYKJIeMHOBas KMUCNoTa, U KOPeHb 060umx
Ha3BaHWN NPOMCXoaAMT OT cnosa «pubo-
3a». Pnbosa — 310 caxap € nNeATbio aTo-
MamMu yrnepoga, KOTOpbIA NexnT B OC-
HOBE HykneoTnaos, dopmupytowmx PHK
n OHK (puc. 5). Hykneotuael PHK n AHK
OTINYalTCa OT NMPOCTO caxapoB O0MON-
HUTENbHbIMU docdaTHbIMU rpynnamMm um
a30TCcoAepXalMMmM OpraHn4eckumMmn co-
eanHeHnamn. OTnmnymre Hykneotnaos PHK
oT Hykneotmnpos AHK euie MeHbwe —
HEMHOro pas3nnyalTcsl a30TUCTbIE OCHO-
BaHus, ga B caxapHom octaTtke OHK He
XBaTaeT OOHON rngpokcurpynnsl. MNpryem
€CNK yxe ecTb Monekysna caxapa, To hoc-
dOopHblE N a30THblE COEANHEHUs, Heoo-
XOAMMble O/ MOCTPOEHUS HYKNEeoTUAOB,
NMPUCOEaNHAOTCA K Hel camu 6e3 cepb-
e3HbIX nNpobnem. Hago OoTMETUTb, YTO U
OPYror BaXHbI XUMUYECKUI KOMMOHEHT
>KVBbIX OPraHn3MoB — NepPeHOCHMK SHEeP-
rmn AT® (apeHosmHTpudocdaTt) — Toxe
coaepXuT MoHocaxapug pubosbl. To
€CTb Caxapa — OCHOBAa BCEro xuBoro. U
MIMEHHO MOJIEKY/Ibl Ha OCHOBE CaxapoB,
a He aMWHOKMCNOT (U crnepoBaTesNbHO,
He 6enkn) OTBETCTBEHHbI 3a Bronornyec-
KYl0 namsaTb, TO €CTb 32 OT/INYNE XMNBO-
ro OT HEeXWBOro.

Ona Toro 4tobbl 9KCNEpMMeEHTaNbHO
NOATBEPANTL HalM NPennosioXeHus,
HECKOJ/IbKO NeT Ha3ag Mbl BO30OHOBUAN
nccnepoBaHna peakumn bytneposa B
MHcTtuTtyTe katanuda. lNpexne Bcero
Hago OblNO BbISCHUTb, Kakue Xe Tumbl
caxapoB — Hanmbonee akTUBHble aBTOKa-

Hanucmamemuuss Bau sacos

Tann3atopbl B 9TON peakuun. ITo Mor-
no Obl NoackasaTb U OTBET Ha BOMPOC,
OENCTBUTENIbHO 1M1 BO3MOXEH ecTe-
CTBEHHbIN 0TOOP B peakuun Bytneposa.
CnenyloLwmin NpUHUUNManbHbIA BONPOC —
Kakylo posb B peakuun uUrparT WNOHbI
KanbUus UM MarHus u KakoB MexaHu3Mm
MX KaTtannTU4yeckoro OencTBus.

Peakumio Mbl nccnemyem B O0BOJSIbHO
MPOCTbIX «MPOTOYHbIX» YCTPOMCTBAX, KO-
TOpble TeEM He MeHee CnoCOOHbI Moae-
NMpoBaTb OTKPbITbIE CUCTEMbI C 0OMe-
HOM BellecTB (puc. 6). B cTeknsHHbIN
peakTop C XOpOoWOo nepemMellnBaeMbIM
COOEpPXUMbIM MOJAI0T MCXOAHbIE KOMIMO-
HEHTbI, @ pPacTBOP C NpoaykTamu peak-
UM HENPEPbIBHO BbITEKAET M3 peakTo-
pa. Camoe BaxHOe 1 C/IOXHOE — XUMW-
4yeckuih aHanmM3 Toro, 4To nosyyYyaeTcs U3
dopmanbgernga.

Yxe nepBble nccnenoBaHus nokasanu,
4TO Janeko He BCe TUMbl caxapoB oAu-
HakoBbl. KeTo3bl, TO eCcTb Te U3 caxa-
pOB, B MOJleKylax KOTOPbIX OAUH U3 aTo-
MOB KWCNOpOAa HaxoguTcs B CTPOro
onpefeneHHoM MecTe, — akTUBHEE, YEM
anbao3bl. A camble akTUBHbIE — MaJleHb-
KMe caxapa C ABYMS U Tpems aTtoMamu
yrnepoga: rimkKoneBbi U MNLEPUHOBbIN
anbaernabl, a Takxe AUrnapokcuaLeToH.
Mpwn 3TOM OKa3anocb, YTO COCTaB caxa-
pOB, KOTOpPbIE MoJly4yalTcs Npu cTaumno-
HapHOM MPOTEKaHUW peakuun, He 3aBU-
CUT OT NPUPOAbl BBOAMMOIO B HEBGOb-
LWIMX KONMYecTBax caxapa — 3aTpaBKU.
B kayecTBe 3aTpaBky Mbl UCMOMbL30OBANMN
caMble pasHble caxapa, HO XUMUYECKUIA
aHanmM3 Ha O4YeHb YYBCTBUTEJIbHbIX XPO-
maTtorpadax kaxabli pa3 nokasbiBasi, 4TO
COCTaB NPoAyKTOB abCOJIIOTHO OANHAKOB.
Mbl 06Hapyxunu B npoayktax 6onee 14
pasnunyHbIX caxapoB, HO TONbKO TPU U3
HUX — FNOKo3a, copbo3a 1 3puTpo3a —
LIMPOKO WM3BECTHbl. YeTblpe npoaykta
HEeN3BEeCTHbl 40 CMX MOp, U 3TO BOMPOC,
Ha KOTOpPbLIA NPeacTonT OTBETUTbL B B6K-
xarwee BpemMsi. OTBET Ha HEro MOXeT
0oKa3aTbCs O4YEHb BaXHbIM, MOCKOJIbKY
OMOXMMUKM CHUTaIOT, 4TO ANns obpaso-
BaHWS NEPBUYHbIX HYKTIEOTULAOB HE HYX-
Ha Oblia MMeHHo pnbo3a, BCe MOrJo Ha-
yaTbCs U C Apyrux ee aHanoros. OTkyna
B3A/IMCb CaMble MepBble MOJIEKYSbI Ca-
XapoB, KOTOPbIE 3anyCTUN aBToKaTann-
TUYECKYIO peakuuto, Mbl yxe 3Haem. Co-
rnacHo Halum 3KcrnepuMeHTam, ynoms-
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HYyTble Bbllle NPOCTENLINE caxapa MOXHO
nony4nTb 1 6e3 peakuumn bytneposa, npo-
cT0 06ny4nB BOAHbIE PACTBOPLI hopmarib-
nervpa Y®-ceetom.

C ncxogHowm nuuieinn — dopmanbaerm-
[LOM TOXE BCe O0BOJIbHO NpoCcTo. B nep-
BUYHOM aTmocdepe 3emMnn, npakTuyec-
KN He copepxaBllen kucnopopa, dop-
ManbAernn, HeCOMHEHHO, MPUCYTCTBO-
Bas, npuyemMm B OONbLUIMX KOMMYECTBaXx,
NMOCKOJIbKY BO3MOXHbl HECKOJIbKO MyTel
ero obpasoBaHug. Hanpumep, OH mor
nonyyaTtbcsa B ApeBHen atmocdepe 3em-
N NPU MOLLHbIX pas3psagax MOJHUR nnun
Ha packaneHHbIX KaTaluTU4YEeCKN akTUB-
HbiX faBax. XOpoOWO W3BECTHO, 4TO B
3TON aTMocdepe NpUCyTCTBOBaNN BOAO-
poA, okcup yrnepoga, MeTaH, BOAAHOM
nap, yrnekucneln ra3, ammmak. B Takux
ycnoBuax ans obpasoBaHus Gopmalb-
oernga oocTaTtovyHO ropsiyent, cogepxa-
e xene3o NOBEPXHOCTMU.

3a 3TN roAbl NPOSCHUIIOCH, NOoYeMy
0N CUHTEe3a caxapoB HYXHbl MUMEHHO
MOHbI Kanbumsa unu marumsa. Okasanocs,
4YTO BCE Yy4aCTHWKM peakumm obpasyloT
MPOMEXYTOYHbIE COEUHEeHUA — CHava-
na noslyyaeTcss KOMMIEKC MOHOB Kasb-
LN WUAN MarHug C OOHOWN MONEKYNoun
caxapa, a NoTOM K HEMY NPUCOEOUNHSET-
csa monekyna ¢opmanbgernna. Boamox-
HO 0Opa3oBaHMe KOMIMIEKCOB C HECKOJIb-
KMMn mMonekynamm caxapa. B cambie
nocnegHne mMecsupl BoobLe 0b6HapyxXu-
nacb daHTacTuyeckas Beuwpb. Ecnu Bme-
CTO KaTMOHOB KalbLMS B3STb €ro COJlb C
docdar-aHMoHaMn (0ObIYHbIN NpUpoa-
HbI anaTuT), TO B peakumn dopmarsb-
nernga ¢ npocrtenwmmMmmn caxapamu (Ko-
Topble, Kak OblI0 AokasaHo, Mornam 06-
pasoBaTbCyd Noa OENCTBMEM CBeTa) no-
4yt cenektueHO (!) nonydaercs... [on-
roxgaHHas pubosa! BoT Tak! Mpupoaa,
BEPOSATHO, O4YeHb NIOBKO obownacbk ma-
NbiIMW cpeacTBaMn. 3amMedy, 4TOo B ana-
TMTe ecTb n dpocdatHblie rpynnel, Tak
HeobxoauMble AN CO3A4aHUS HYKS1Ie0TU-
n0oB. BxogaTt dpocdaTtbl Mnm HET B CUHTE-
3npyemMble caxapa — nokaxeTt Oyayuiee.

Henb3a ncknounTb, 4T0 peakums byt-
nepoBa — He eguHCTBEHHas aBTokaTa-
nUTUYeckas peakuus, Nnonoxmusellas Ha-
4yano eCTeCTBEHHOMY OTOOPY U «KU3HWU».
OpHako opyrve Takve peakummn rnoka He
M3BECTHbl — HAA0 UCKaTb.

3 BCero ckasaHHOro MOXHO caenatb
cnepyouwme BbiBoAbl. Bo-nepBbix, B OT-
nnyme oT OOLLENPUHATOr0 MHEeHUs, ec-
TECTBEHHbIN OTOOP HA 3emMsie Mor HavaTb-
ca He ¢ PHK n OHK, a ¢ ropasgo 6onee
NPOCTbIX COeANHEHUN. BO-BTOpPbIX — 1 B
3TOM BaXHOe OT/MYMe Hallen Teopuu,
npebuoTnyecknii 6ynboH Heobs3aTenb-
HO [O0JIXeH OblTb FYCTbIM, HaCbILEHHbIM
pasHbIMM OPraHMYeCckMMM COEAUHEHUs -
MU (4TO OYEHb TPYAHO MPEAnoONoXUTb),
a, HaobopoT, Mor ObITh, BeCbMa pa3bas-
NIeHHbIM — TOJIbKO TOr[a HaduHanachb
KOHKYPEHLMSA MOJIEKYNT aBTOKaTanm3aro-

poB 3a nuuwy. 9 nonarat, 4TO 9TO Ha-
MHOIro ecTecTBeHHee W npaBaonono6-
Hee. Bonee TOro, NEPBUYHLIN CUHTES
caxapoB B pa3baBneHHOM npebuoTuyec-
KOM OyNibOHEe Mo uefiomMy psay TepMOAu-
HaMn4yecknx oOCTOATENbCTB NPEAnoYTU-
TenbHee, YeM MNepBUYHbIA CUHTE3 Oen-
KOB 13 aMWHOKWUCNOT, KOTOPbI/A OObIYHO
o0CcyXaalT Kak MepBUYHbIA 9NeMeHT
3apoxaeHns Xxn3Hu. Begb npu cuHTE3e
caxapoB 13 Monekys dopmanbaernga He
OTLLENNAOTCSA MOJIEKYIbl BOAbI, Kak 9TO
npoucxoguT nNpu cuHTese 6enkoe K3
NMPOCTbIX @MUHOKUCIOT. OTO 3HAYUT, 4YTO
caxapa, B oTim4me ot 6enkos, ctabuib-
Hbl gaxe B O4YeHb pa3baBieHHbIX BOA-
HbIX pacTBopax. benkn xe B pazbaBneH-
HbIX pacTBOpax OMNaTb pacnapakwTcs
(rmaponusyloTca) Ha aMUHOKUCHOTHI.

Tenepb BepHeMcd K MyTaumsam (Bce-
Taku BOCMNOIb3yemcs 3TuM Buonormyec-
KAM TEPMMUHOM, MOCKOJIbKY TPYOHO MO-
nobpatb 6onee agekBaTHoe CJ/IOBO) ca-
XapoB-aBTOKATaIN3aToOPOB 1 K TOMY, Kak
3aKpennaTcd 9Tn MyTaumum B Hallewn
cucteme. onesHble MyTaumMm B XKMBbIX
opraHm3max KpamHe penku, u eLle pexe
BEPOATHOCTb UX dpukcauuun. NMoatomy
eCTeCTBEeHHbIi 0TOOP B XWBOW npupoae
MOET O4YEHb MEeANIEHHO. B Tex ycnoBusx,
B KOTOPbIX CENYAC Mbl N3y4aeM peakLunto
BbytnepoBa, U nonesHble, U BpeOHbIE MY-
Taumu NPOUCXOAAT 3a OYEHb KOPOTKME
MPOMEXYTKN BpeMeHU. 1o-B1anMomy, 3To
CUMTaHHbIE MUHYTLI, @ 6onee TO4YHO Mnoka-
XyT nccneposaHusi. B niobom cnydae aTto
COBEpLUEHHO Apyroi macwTtab BpemMeHu
1 COBEPLUEHHO Apyrasi CKOpOCTb MepBuy-
HOrO XMMMYeckoro oTbopa, Yem npenno-
naranochk paHee. 9TO O3HAYAET, 4TO Nep-
Bble MPOTOTUMbI XMBbIX 0OEKTOB AENCTBU-
Te/IbHO MOrnn nosiBUTbCS OykBanbHO 3a
CUYMTaAHHbIE MWJIIMOHbI, @ MOXET ObITb,
[axe COTHU Tbicay net. Munnmnapabl net
OblNN N1 3TOr0 HE HYXHbI, O YeM CBuae-
TENbCTBYET U FE0NIOMUS.

Bonee Toro, rmnotesa 0 BaXHOW pPoan
aBTOKaATa/IMTMYECKOro CUHTE3a caxapoB
MOXEeT NPOSNTb CBET M HAa NOSBIIEHNE XU-
pasbHOCTM B XMBOM MUpPE. XOPOLUO u3-
BECTHO, YTO CYLLECTBYIOT «MpaBble» N «Jie-
Bble» M30MEpPbI CaxapoB M B XWUBbIX opra-
HM3Max Mo4YeMy-TO MNpencTaBfieHbl TOMb-
KO MpaBble (a BOT aMUHOKUCOTbI, HANpo-
TUB, TOMbKO NneBble). Ecnn ncxogutb m3
Hallen rmnoTesbl, TO NOJly4aeTCs, 4To Npu-
CYTCTBME B XMBbIX OpraHn3max MMEHHO
npaebIX M30MEPOB — CIy4aliHOCTb. Mo-
NeKysbl NPakTUYeCcKn BCeX caxapoB obna-
[Al0T CBOMCTBOM XMPasbHOCTU, MO3TOMY
nepeas Xe MoJieKkysia caxapa-aBrokartanu-
3aTtopa, KoTopas MMena CyL,eCTBEHHbIE
«3BOJIIOUMOHHbIE» MPENMYyLLECTBA Haf,
OPYrMuK, o4eHb BbICTPO MOria CbecTb OC-
TanbHble. Mocne aToro NpmMpoae yxe Hu-
4ero He OocCTaBajloCb, KPOME KakK UCMOJb-
30BaThb 3Ty C/y4alHylO0 NPaBylo MONEKYNY
ONS NOCTPOeHUs 6onee CIOXHbIX, a 3a-
TEM U XMBbIX OPraHM3MOB.

MNPOBJIEMbl U METOAbI HAYKU

HakoHey, onupascb Ha cka3aHHOe
BbllLe, MOXHO AaTb 6osee wupokoe Gpu-
3MKO-XMMWYECKOE OnpeaefnieHne noHs-
TUIO «XN3Hb». OTO He popmann3m. Beap
BaXHO, 4TOObI Mbl B NMouckax npuMnTUB-
HOW XW3HN B KOCMOCE He MpoLIn MUMO
TOro, 4TO cleayeT BOCNPUHUMATb Kak
XV3Hb UM ee NepBUYHbIE NPOSBNEHUS.
[To Hawemy MHeHUI0, Xn3Hb — 310 da-
30B0-000c06neHHaa ¢opma CyLlecTBO-
BaHUA OYHKUMOHMPYIOLWMX aBToKaTanm-
3aTOPOB, CMOCOOHBLIX K XUMUYECKUM MY-
TaumamMm 1 npeTepneBlnX JOCTATOYHO
ONUTENbHYI0 3BOJNIIOLMIO 3@ CYeT ecTe-
CTBEHHOro oTbopa.

Mbl noka He 3aTparveanu BOMPOC O
Tom, oTkyaa GepyTtcs $pa3oBo-060c06-
NneHHble GopMbl. MOXHO HaZesaTbCd, HTO
nccnenosaHve peakuun bytnepoBa u
OPYrux aBToKaTalUTUYECKUX peakuuni
NMOMOXET OTBETUTb M Ha 3TOT BOMPOC.
OpHako yxe cenyac M3BECTHO, 4TO Ta-
Kre CUCTEMbI CYLLEeCTBYIOT — Hanpumep,
peakuun KaTannmTUyeckoro cuHTesa no-
NMMEpPOB (nonunponuiaeHa unu NoanaTn-
nexa). NMonumep dpopmupyetcsa cpasy B
BUAE OTAENbHOW (a3bl — MUKPOrpaHy-
Nbl UK TNOBYNbI, BHYTPU KOTOPOIA pa-
6oTaeT katanM3aTtop, HapaliMBatoLmin
NPOAYKTbl BOKPYr cebs.

13 BCcero atoro crneayet ele OaunH 3a-
paHee HEeOYEBUIHbIN, HO OYEHb BaXXHbIN
BbIBOZ: €C/In BCE MPOUCXOAMNSI0 UMEHHO
Tak, Kak Mbl FOBOPUIN Bbllle, TO NOsIBE-
HUe XN3HU Ha ocHoBe MMeHHo PHK 1 AHK
npegonpeneneHo. To ectb apyrux Gopm
XWU3HU MOSIBUTLCA HE MOrno. WM 3HauuT,
PHK n OHK o6paaytoTtcs Ha noboii nna-
HeTe, reonornyeckas UCTOpUsS KOTOPOM
CX0fHa ¢ uctopuen 3emnu.

ABTOp 6narogaput BCeX, KTO
npuHUMAaeT y4actue B 3Toui paboTe:
COTPYAHUKOB VIHCTUTYTa Katanm3a
CO PAH, cneumnanuctoB VHCcTUTyTa
O6MoPU3NKN, PUINYECKUX U
mMaTemMaTu4eckux UHCTUTYTOB
Cubupckoro otraeneHvs PAH un
0COBEHHO AUMIOMHUKOB, a Tenepb
yxe acnupaHToB HoBocubupckoro
rocynapcTBeHHOro YHUBEPCUTETA,
KOTOpbIE MPOBOAST MHOIMe
XUMUYECKNE 3KCIIePUMEHTHI /15
rnoATBepXAeHNs 06CcyxaaemMon
rUnoTessbl.
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MonekynsipHas

9BM: ctapas cka3ka
Uuin

HensbexHoe Oyayiiee?

B 2000 rogy Pabo4as rpynna ro Hayke, MHXEHepHOMY Aeny n TexHosaorun HauvoHans-
HOro coBserta rno Hayke v texHosorun CLUA onyb6nvkoBana AOKYMEHT o4 Ha3BaHWeM:
«HauymnoHanbHasi HQHOTEXHO/IOrn4eckasi MHULMaTuBa — MyTb K CAEAYIOLEN MPOMbILLIEH-
HOWU peBosrounu». ITOT AOKIaL rOTOBUIV BEAYLUNE rOCYAAaPCTBEHHbIE y4YpexaeHus: Mu-
HUCTEPCTBO aHepreTuku, MuHuctepcTBo 060pPOHbI, MuHucTepcTBo TpaHcrnopta, HACA
u HaumoHasbHbIVi HayyYyHbIVi POHA, a, NMPEACTaBIssi ero KOHrpeccy, npe3vaeHT KanHToH
ckazan: «[lpeanaraemsbiii 6roaxetT ctoumocTbio 500 MIIH. 10171aPOB rnoanepxusaeTt 60/1b-
LIYIO YacTb HOBOM HaunoHaibHOW HaHOTEXHOJ0rMYeCKON nHUUmMaTnBbl. Mbl cTaHeM Mma-
HUMYIMPOBAaTb BELECTBOM Ha aTOMHOM W MOJIEKYNSpPHOM ypoBHe. [lpeactaBbTe cebe:
marepvan B 4eCSTb pa3 Npo4YHee CTaau, a BECUT BO MHOIO pa3 MeHbLLUe, BCS UHpopmMa-
umnsa 6ubnnotekmn KoHrpecca CLUA B obbeme kybuka caxapa, ANarHOCTUKA PakKOBbIX
oryxosiesi Ha CTanmu, KOrga OHW COCTOST JNLb U3 HECKOJIbKUX KIEeTOK. HekoTopbie n3
aTUX nccrenoBaHuii NoTpebyloT aBaauatyn n bosee netT, Ho penepasbHOe NpPaBUTeslb-
CTBO CYUTAET, YTO OHU OYEHb BaXHbl».

B npunoxeHun K 4OKYMEHTY Obliv riepedyncrieHbl Hanbosiee 3Ha4YuMbI€ YXe BbI0JIHEH-
Hble HaHOTEXHOJIOrn4eckne nccaenoBaHus. VI cpean HUX — CoOBMeCTHas pabota Komna-
Hum «Xbtonett-lakkapn», KannpopHUicKoro TexHoI0rmM4eckoro nHetutyra n Kaangop-
HUickoro yHnsepcuteta B Jloc-AHgxenece: AeNCTBYOWMNIA MaKeT OnepaTuBHON NamsaTu
ansg 9BM. UHpopmaumio B HEM XpaHuau OTAEJbHbIE MOJEKY/bl. OTO Obliv MOIEKY/bl
O[HOro 13 CoenuHeHuii, Ha3biBaeMblX poTakcaHamu. 3a4yem 4esoBeKk y4utcs paboratb C
OoTA€e/bHbIMY MOoJsieKynamm?

Mbl ynpaBneHusi, Tem 6onee CroxHoe no-
BeJeHe MOXEeT nposBnaTb 06bekT. Ho
Ons Toro, 4tob6bl MCMNOML30BaTbCA Ha
npakTuke, Takas cuctema AOJSiIXHa ObiTb
[OCTaTOYHO AelleBON U NpocTo B 06-
CNyXMBaHUM. DT eCcTecTBeHHble Tpebo-
BaHWS 3aCTaBNASOT MCKATb HOBbIV MOAX0M,
K CO3[aHWI0 BbIYNCINTENbHbLIX YCTPOWUCTB.

PasBuTME BBIYUCINTENIBHON TEXHUKMN
wno 6bICTpbIMM TeMNamMn BO BTOPOM Mo-
JIOBUHE npowioro Beka. Havanocb oHO
B COPOKOBbIX rogax ¢ 9BM, nocTtpoeH-
HbIX Ha 9NEKTPOHHbIX namnax. M3obpeTe-
Hue B 1948 rony BapawnHbim, Bpatten-
HOM 1 LLoknu TpaH3mncTopa NOBAEKNIO 3a
coboi pe3koe yMeHblleHne pa3mMepoB
3NIEKTPOHHBIX CXeM. OTO MO3BOUIO CO-
30aBaTb B padyMHOM 0O6beme Bce Oonee
1 60see CNOXHble 3NEKTPOHHbIE YCTPON-
cTBa, cnocobHble pewaTtb Bce Oonee
TpyOHble 3agayn. M HakoHeu, nepexop, K
niaaHapHoOM NonynpoBOAHNKOBOM TEXHOMO-
rmn 3aBepLlinn co3faHne COBPEMEHHOW
NMPOMBbILLNIEHHOM 6a3bl MPON3BOACTBA KOM-
nbloTepoB. lnaHapHaa TexHonorusa oka-
3anacb Hanbonee apdeKTUBHOM NS of-
HOBPEMEHHOI0 GOPMUPOBAHNSA AECATKOB,
a NMOTOM U COTEH MWHUATIOPHBIX YCT-
POMCTB — WHTErpasbHbiX CXEM MNaMaTu
VN NPOLLECCOPOB.

Ha kpemMHueByl NnacTUHY HanbINGOT
WM 0CaxpaloT TOHKMIA CNov matepuana,
Heobxoaumoro ons GopMUpPOBaHUS 3ne-

Y10 nocnepyer
3a cBepxOonbwmmn?

CerogHs Hac OKpyXalT MUHU- U MUKPO-
BbIYNCNIUTENbHbIE YCTPOWNCTBA — KOMIb-
loTepbl. He roBops yxe 0 Tex, C KOTopbI-
MW NMPUXOANTCS CTaNKMBaTLCS MPU NMOKyM-
Ke aBua- UIn XeneaHoA40POXHbIX bune-
ToB, Ha no4Tte, B cbepkacce. Boobasok
Kaxabll U3 HAaC eXeOHEBHO MMeeT AEeNo
CO CTMpanbHOW MM NMOCYAOMOEYHON Ma-
wuHon, CBY nnn anekTpuyeckor AyXOB-
KO W OpyrumMn, Tenepb yxe o0bloeHHbI-
MU OOMalHUMUK YyCTPOMCTBaMU, OCHa-
LEHHbIMU KOMMbIOTEPAMMU.

VX BOBMOXHOCTW ObICTPO pacTyT, U yXe
CErofHs MOXHO CTOJIKHYTbCS C TEM, 4YTO
BYepa kasanocb ¢paHTacTmkon. KomnaHusa
«CoHM» BbINyCTUMNA B NPOAAXY 3/TIEKTPOH-
HbIX MCOB, KOTOpPbIE Y3HAKT XO39MHA B
NNLO 1 MO FOA0CYy, MOHMMAIOT COTHIO KO-
MaHpg,. [pu paspsagke akkymynaTopoB nec
CaMOCTOSATENIbHO HaxoAWUT YyCTPOWCTBO
noA3apsakv 1 nogkayaloTcs K Hemy. OH
MOXET CTOPOXUTb OOM, OTCbI1aTb XO39U-
Hy doTorpadurm HeMpPOLLUEHHbIX rOCTEN. U
cTtoumocTb Takoro nca (1900 ponn.) He-
HaMHOr0 MPEBbLILAET LIEHY XMBOrO LWEH-
Ka penkor nopopbl.

Bo3moxHoOCTU «cobayukm» onpenenstoT-
CS1 BbIYUCIUTENIBHON MOLLHOCTbLIO €€ KOM-
nbloTepa: 4yem 60nbLe MOWHOCTbL CUCTE-

Mbl npopgonxaem TeMy, HayaTtylo
nybnukauvein B Ne 2 3a 2004 rop (c.13).
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MeEHTa SJ'IeKTpOHHOI7I cxeMbl. Ha Hero Ha-
HOCUTCS CNnom q)OTO‘-IyBCTBI/ITeJ'IbHOFO no-

D,OKTOD XUMUNYECKNX HayK

H.r.Pamouau

nmmepa — GoTope3ncTa, KOTOpbIA 3aTeM
3KCMOHUPYETCH CBETOBbIM U3JyYEHUEM
yepesd macky — doTowabnoH. 3acBeyeH-
Hble (M1, HaobopOT, He3aCBEYEHHbIE, B
3aBUCUMOCTM OT TUNa Pe3uncTa) y4acTku
Cnos yoansioT XMMUYECKUMU CpeacTBa-
MW, 1 HA NOBEPXHOCTU BO3HMUKAIOT HE 3a-
WMLLEHHbIE MoNMMepom obnactu. B aTux
obnacTsax matepuan MOXHO yaansaTb, BBO-
ONTb B HEFrO M3 ra3oBon ¢dasbl Nermpyto-
wme nobaBkM N MEHSTbL Ero CBOMCTBA N
Xe HaHOCUTb kKakoe-nubo Opyroe Bele-
CTBO, Hanpumep MNPOBOOHUKN, COEAUHS-
lowme anemeHThl. [ToBTOPASA 3TK nNpouec-
Cbl Heob6x04MMoe YMCno pas, Ha NoBepX-
HOCTU KPEMHWEBOW MAacTUHbl GOPMUPY-
10T 3NIEKTPOHHbBIE CXEMbI, Kaxnas nU3 Ko-
TOpbIX NpeacTaBnseT cobon Habop aeTa-
Nleil, coeAuHeHHbIX Opyr ¢ APYroMm npo-
BOJHMKAMMW.

B 1965 ropy MNopooH Myp, oavH 13 py-
KOBOAMTENEN KPYMHOW Kopropauuu, npo-
M3BOASLLEN 3NEKTPOHHOE 060pynoBaHME,
chopmMynupoBan 3MMNUPUYECKYHD 3aKOHO-
MEPHOCTb, MO3XE Ha3BaHHYK 3aKOHOM
Mypa: «4nucno saneMeHToB Ha Yune yaBau-
BaeTCs kaxnaple ABa roga». Bce nocneny-
Iowe roapl 9Ta 3akOHOMEPHOCTb, OTpaxa-
oLas TpeboBaHNs TEXHOIOMMYECKOro Npo-
rpecca, BblAEpPXMBanacb M OCTaeTcs He-
M3MEHHOI OO0 cux nop. Pa3Butne MUKpPO-
3JIEKTPOHHOW TEXHONOrnM NpUBOAUIIO K
YMEHbLLEHWIO Pa3MEPOB 3JIEMEHTOB U1 yBE-
NINYMBANIO MX YMcna Ha yune. 3a cyeT 3To-
ro Bo3pacTana BblYUCIUTENIbHAS MOLHOCTb
3NEKTPOHHbLIX cxeM. Ho cerogHs akcTpa-
nonsums 3akoHa Mypa gaxe Ha cpaBHU-
TenbHO Hepanekoe Oynyliee NpuMBOAUT K
MPOTMBOPEYMIO C PeasibHbIMU BO3MOXHOC-
TSMW NOlYyNPOBOAHMKOBOW MAaHapPHOM Tex-
HOMOMMN, KOTOPbIE 3aBUCAT OT MPUHLUMNU-
anbHbIX GU3NYECKUX OrpaHnYeHni. Moato-
MYy Hayanucb MOUCKU OPYrux BO3MOXHOC-
Tel Ons Co3[aHUS 3NEKTPOHHbLIX CXEM.
OpHa 13 Taknmx BO3MOXHOCTEN — MOJIEKY-
NIIpPHbIE NMEePEeKoYaOLNECS 3NTEMEHTDI.

Monekyna npoBOAUT TOK

Npoesa xpaHeHust n 06paboTkn nHdpopma-
LMW Ha MOJIEKYNISIPHOM YPOBHE CEPbE3HO
obcyxaaeTcs HauMHas ¢ cepefuHbl NMpo-
wnoro Beka. B despane 1943 ropa Lpe-
OuHrep npoyen B TPUHUTU-KONNEOX B
LOy6nuHe nekumto «4T0 Takoe XM3Hb C TOY-
K1 3peHns Gusnkmn», kotopas nosxe doina
nsgaHa kak kHura. B Hel OGbina npeano-
XeHa nges «anepuoamvyeckoro kKpucrtan-
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na», XpaHUTensa reHeTn4eckon nHpopma-
LMW1 B XMBOM OPraHn3mMe, NnpeaBOCXUTUB-
was, B cywHoctn, nageo OHK. Mo3xe, B
nekabpe 1959 ropa, Puyapn PeiHmaH,
dU3NK € OCTPBLIM N HECTAHOAPTHBLIM MbILLI-
JIEHNEM, BbICTYNW Ha €XEerogHoM 3ace-
naHnn AmepukaHckoro ¢puamyeckoro 06-
wecTea ¢ goknagom «Euie MHoro mecta
B CamMOM HU3y», B KOTOpPOM o6GocCHOBan
BO3MOXHOCTb XpaHeHUs 1 06paboTkn UH-
dopmMaLmmn aTOMHbIMU U MOJIEKYNSPHLIMUA
cuctemamu. lepBoe KOHKpPETHOE npea-
noxexue onybnukosanu B 1973 rony Apu
ABupam n Mapk PaTtHep B cTaTbe «Mone-
KYNSIPHBIA BbIMPAMUTENb>.

OHM paccMoTpenu npoLEeCC NPOXOXAe-
HUS1 AneKTpoHa Yyeped monekyny (puc. 1 A),
npencraBnsiolwlyto cobon KomOuHaLKUIO
dparMeHTa Co CBOMCTBaAMU JOHOpa 3JEK-
TpOHa U dparMeHTa CO CBOWCTBaAMU ak-
LenTopa, COeAUHEHHbIX MONEKYNSAPHOM
rPyNNMPOBKON, Yepe3 KOTOPY MOMyT TyH-
HenMpoBaTb 3NeKkTPOoHbl. CTpykTypa mMorne-
KyJfbl, MPennoxXeHHor ABnpamom n PaTHe-
powm, nzobpaxeHa Ha puc. 1 b, a cxema
€€ 3NEeKTPOHHbIX YPOBHEN — Ha puc. 1 B.
3necb F — cOoBur anekTpoHHbIX YPOBHEN MO-
NeKkyNibl MO OTHOLUEHUIO K ypoBHIO Pepmu
anekTpoda. lomecTm 3Ty Monekyny Mmexay
OBYMS 351IEKTPOAAMU U MPUSIOXKUM K HUM
anekTpuyecknii noteHuman V (puc. 1T). Tor-
[a npyv OOHOM HarnpaBfeHUN MPUIIOXKEHHO-
ro noNs 3JIEKTPOH MEPEXOAUT U3 30HbI
NPOBOAMMOCTU 3/IEKTPOAA HA HUXHIOK He-
3amnoJIHEHHYIO MOJIEKYNSIPHYIO opbuTanb
(HHMO) akuenTtopa, TyHHenuMpyeT 4epes
6apbep M nonagaeT Ha BEPXHIO 3anoJs-
HeHHylo opbuTtanb (B3MO) goHopa, ¢ Ko-
TOPOV 3NEKTPOH NIENKO NEPEXOANT HA BTO-
pow anekTpoa,. MNpn NPOTUBONONOXHOM Ha-
npaBfeHnn NoNs NPOLLECC Nnepeaayn anek-
TpoHa 3aTpyAHEH 1 MOJieKyna BeneT cebs
Kak oHOHanpaBJIEHHbI NPOBOAHUK 3NeK-
TPOHOB.

Ho Takas monekyna nponyc-
KaeT NYLLb OTAENbHbIE 9NIEKTPO-
Hbl, MOSTOMY Mno3xe ABuUpam
NPEeANoXn MONEKYNSPHYO CU-
CTEMY, B KOTOPOW W akuenTop,
1 [LOHOP 3N1EKTPOHOB ObINM Npo-
TSAXEHHBIMW MHOTOAQTOMHbIMU
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dparMeHTaMn N X 3NIEKTPOHHBIE YPOBHMU,
KaK B KPUCTaIM4ECKOM Tene, CnvMBanucb
B QHEPreTn4eckne 30HbI.

OT1a paboTa Bbi3Bana MosiBIEHNE Mac-
Cbl NPEAJIOXEHNI MO NCNONIb30BaHUIO MO-
NeKynspHbIX CUCTEM B 3/EKTPOHUKE. B
6onbLLON cTeNneHn 3ToMy cnocobcTBOBA-
na akTMBHasa peatenbHocTb PoppecTa
KapTepa, coTpygHuka BoeHHO-MOpCKomn
nceneposartenbckorn nabopatopun CLLA
1 agenTa MONEKYNSPHON 3NeKTPOoHMKN. Ha
npoTsxkeHnn 80-x rogoB MPOLUIOro Beka
OH MpPenoXna HECKONTbKO PasfnyHbIX MO
MCNONb3yeMbiM GU3NYECKUM MEXaHN3MaM
BapMaHTOB MOCTPOEHUSA MONEKYNAPHbIX
9NEeKTPOHHbIX CXxeM. B ToO xe Bpems, 4TO
HEManoBaxHO, OH Obll UHMLMATOPOM U
OpraHn3aTopoM TPex MeXAYyHapOOHbIX
KOH(MEPEHLMIA, KOTOPbIE HANPaBUIN UHTE-
pecbl MHOMMX y4YeHbIXx B 061aCTb MOJIEKY-
NIIPHOW 9NIEKTPOHMKN U MPUBENN K €€ CTa-
HOBJIEHNIO KakK CaMOCTOSTeNbHOW obnac-
TU UCCNefoBaHMs.
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MNPOBJIEMbl U METOAblI HAYKU

lMocne HavanbHOro mepuopa arndopun,
Korga BCe npepnaranu HOBble U HOBblE
MOJIEKY/bl B KQYECTBE 3NIEMEHTOB 3NEKT-
POHHbIX CXEM, HE 3a[lyMbIBasiCb O TOM, KakK
3TO peanu3oBaTtb «B MeTane», B KOHLE
80-X rofoB HaCTynuIO HEKOTOPOE OTpPEeS3-
BneHune. Jllobas monekyna npencraBnset
coboW KBaHTOBbI 0OBEKT, NPOLLECCHI B KO-
TOPOM VMEIOT BEPOSITHOCTHbI XapakTep.
OHa He MOXeT MCMoNb30BaTbCA B Kade-
CTBE nepekoyaTens 9NeKTpU4ecKoro Cur-
Hana, KOTOpbIM OOMKEeH 0AHO3HAYHO pea-
rmpoBaTb Ha MNPUIOXEHHbIA cTumyn. llo-
3TOMY MOJIEKYNSPHAs 9NEKTPOHMKA noLuna
B 90-e roabl MO NyTU «XUMUYECKOWN» INeK-
TPOHWUKWN, KOTAa B Ka4yeCcTBE 3JIEMEHTa
3NEKTPOHHOWN CXeMbl UCMOJIb3YETCS HE OT-
nenbHas MOJiIeKyna, a COBOKYMHOCTb MHO-
rMX MOJIEKYJ1 — MUKPOCKOMUYECKNA 0O6beEM
BELLECTBA.

«KomnbloTep ectb popma
cyLiecTBOBaHUS
0enKkoBbIX Ten»

Heckonbko MHTEPECHbIX paboT B aTOW 06-
NacTv NPUBENM K CO3AAHNI0 OECTBYIOLMX
MakeTOB MEePEeKTI0HAILMNXCS JIOTUYECKUX
CUCTEM U YCTPOKCTB namaTu. MNMo-smgnmo-
My, Hanbosee BaxXHbIMU CPean HUX U Haun-
6onee 6AM3KMMU K NMPAKTUHECKOMY Mpu-
MEHEHMIO ObINN pa3INyHbIE BapuaHTbl one-
paTuBHOM namaTn ans 9BM, paspaboTaH-
Hble PobepToM Bepaxem Ha OCHOBE YyHU-
kanbHoro 6enka 6aktepuopogorncuHa. Ero
MoJekysbl 06pa3ytoT GOTOCUHTETUYECKUN
ueHTp ranobaktepuin Halobacterium
halobium. MNMornowas KkBaHT cBeTa, OH Ael-
CTBYET Kak MPOTOHHbI HAacoc M crnocob-
cTBYeT cuHTedy AT®D. CTpykTypa Moneky-
bl 6akTepruopoaoncrHa aetanbHO onpe-
neneHa. OHa npepctaBnseT cobol UuK-
JINYECKYID  KOMOMHaUMio ceMun nonaunen-
TUOHbIX Crivpanein, BHYTPU KOTOPOWN Haxo-
OUTCS CBETOYYBCTBUTESIbHbIA 3NEMEHT —
xpomodop (puc. 2 A). Mpu nornowieHnn
CBeTa MpoucxoasaT CTPYKTYpPHble nepe-
CTPOWMKM MOJEKYSbI, KOTOPbIE U UCMOJb-
3YI0TCA OA5 XpaHeHus nHdopmaumun.

B T0 xe Bpemsi 6akTepnopoaoncuH ob-
najgaeT yHuKasibHOW ana 6enkoB cTtabusib-
HOCTblo. OH cnocoBeH B TeYEHWE MHOTMUX
NeT COXpPaHATb HEM3MEHHbIMU CBOW CBOW-
CcTBa 1 B BUAe cyxoro obpasua, 1 B nonu-
MEPHBbIX MJIEHKAX, OT MOHOC/OS TONLUVHOM
5 HM 00 HECKONbKUX OECATKOB MUKPOH.
dyHaaMeHTaNbHOE CBOWCTBO MOMEKYbl
6akTepropogorncruHa — GoTOXUMUNYECKUIA
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umkn (puc. 2 b): NOrnoTMB KBaHT CBETA,
MOJieKya NPOXOAUT NOCNeA0BaTENbHOCTb
BO30YXAEHHbIX COCTOSIHMIA 1 3aTEM CaMO-
NPOM3BOJILHO BO3BPALLAETCS B UCXOLHYIO
dopmy. lMpu aTOM NpoOUCXOOAaT U3MEHe-
HUS ONTUYECKUX XapakTepucTuk Genka —
nokasaTtenern MornoweHns 1 npenomne-
Hus. Takum o6pa3om, NpUPOaHbLIA bakTe-
pPYOPOAONCUH MPU KOMHATHOM Temnepa-
Type Bepet cebs kak POTOXpOMHas cpe-
[a ¢ ManblM BPEMEHEM XPaHEHUS UHPOP-
Maumm. MexaHn3Mbl MEPEXOLOB Mexay
BO30Y>XXAEHHLIMU COCTOSTHUSIMW MOJIEKY b
pPasfnnyHbl U NO-Pa3HOMY 3aBUCAT OT TEM-
nepatypsbl. [pu Temnepatype 77 K doTo-
UMK NpUpoAaHOro GakTepuopoorncuHa
pas3pblBaeTCs, 1 MoJsiekyna Beget cebs Kkak
cucTteMa C ABYMS YCTOMYMBBIMU COCTOSA-
HUSAMW, Nepexoabl Mexay KOTOPbIMU UHUN-
LMUPYIOTCH CBETOM B BUAMMOM Amanaso-
He crekTpa — B 06n1acTu AOBOJIbHO LUK-
POKMX MOJIOC MOTMJNIOWEHNS C MakCUMyma-
My npy 540 HM 1 412 Hm.

B Hauwane 90-x ropoB PobGepT bBepnx,
OCHOBbIBAsiICb Ha 3TON O0COBEHHOCTM Gak-
TepuopoaoncuHa, paspaboTtan KpUoreH-
HOEe ONTU4Yeckoe onepaTMBHOE 3anoMuHa-
jollee yCTPOWCTBO ANns umdpoBbix IBM.
B Hem mHdopmauma 3anuceiBanacb Ha
nneHky 6akTeprnopoaonCUHCOAepKallero
nonMmepa 1 cyMTbiBanacb C Hee nasep-
HbIMW Nlydamn (puc. 2 B). MamaTtb emkoc-
Tbto 25 MG ¢ BpemeHeM obpaleHma 10—
100 Hcek yHKUMOHMpOBana npu Temne-
patype 77 K. OQHOBPEMEHHO C 3TUM ObiN
pa3paboTaH BapuaHT K3L-NnamMaTv emKo-
cTblo 25 MO, paboTatowmii npyn Temnepa-
Type 61M3KOoIN K KOMHATHOW, B KOTOPOM UC-
noib30BaoCh Apyroe BO30YXAEHHOE CO-
CTOsIHME Monekysbl 6akTepropoaoncrHa.

Ha npoTtsxeHun 90-x rogoB 1 B Havane
Hawero Beka rpynna beppaxa cpenana
ronorpadunyeckyio accoumaTuBHylO na-
MSATb, KOTOpas NO3BOJISfa CYNTLIBATDL UH-
dopmaumio, UMes N1LLb ee 4acTb (Hanpu-
Mep, BOCCTaHaBnMBaTb M3obpaxeHne no
ero ¢gparmMeHTy). Ho OCHOBHble ycunus
rpynnbl GbI1M HanpaBieHbl Ha pa3paboT-
Ky 00beMHOW onepaTMBHOW NamMaTu
CBEPXBbICOKOW eMKoCcTu. B Hel B kaue-
CTBE 3arMoMUHaloLWEen cpeapl NCNob3yeT-
cs Kybuk nonmmepa, cogepxaliero mo-
nekynel 6akTepnopononcuHa, BO BCEM
ob6beme KOTOPOro 3anucbiBaeTcsd U CHU-
TbiBaeTCs MHDOPMaLUS na3epHbIMU fyya-
Mu. OLEHKM MOKa3blBaKOT, 4TO B 00beME
TpU KyBUYECKMX CaHTUMETpa MOryT xpa-
HUTbLCS COTHWU ruradainT nHGopmauunn.
OpHako co3faHve Takom CUCTEMbl Npea-
cTaBnsieT cob0M CNOXHENLLYIO HAYYHYIO 1
TEXHUYECKYIO 3a4a4y, U NO3TOMY A0 Ha-
CTOSILLEro BPEMEHN OCHOBHbIE pELLUEHUS
oTpabaTbiBalOTCS Ha AECTBYIOLNX MaKe-
Tax ¢ eMKocTblo namatn 1-2 K6. BaxHyio
pONib B 9TUX UCCNEA0BAHUAX UTPAET CUH-
Te3 6akTepuopoaoncuHa, onTUManbHOro
ona xpaHennsa nidopmauum. Mognduka-
umm BakTepuopononcuHa, Hanbonee noa-
X0sLWero ang aTux uenen, cenyac nony-
yaloT BECbMa akTUBHO Kak XMMWUYECKUMMU,
Tak U reHeTMYeckMMm MeTogamMu.
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PaspaboTka yCTpOMCTB Ha OCHOBe DOak-
TepuopogorncuHa U HekKoTopble gpyrue
ncenepoBaHua 90-x rogoB nNpubnnannm
MPOMBILLIEHHOE UCMONb30BAHNE MOJIEKY-
NSFPHbIX CPef, B BbIHUCIUTENBHON TEXHU-
Ke. Ho HacTosawmi npopbiB NpoOmM3OoLUen
Ha Apyrom y4yacTtke dpoHTa.

Monekynbl 6e3 cBs3ei

Monekynbl 6€3 XMMN4ecknx cBa3e — aTo
KaTeHaHbl 1 poTakcaHbl (puc. 3 A, B). Y
HUX €CTb dparmMeHTbl, KOTOPbIE HE CBS-
3aHbl Apyr ¢ ApyroM XuMu4yeckm n Moryt
nepemewaTbcs OAMH OTHOCUTENBHO APY-
roro. 3T MONeKyJbl OKa3anncb nepcnek-
TUBHBIMW MOJIEKYNIIPHBIMY NepekoyaTe-
namu. M ogHa n3 HUX — Moekyna po-
TakcaHa, nokasaHHas Ha puc. 3 b, — B
1999 rogy npuBnekna BHUMaHuE rpyn-
Mbl, B KOTOPYIO BXOAUIN COTPYAHMKN KOM-
naHun «XbtonetT-Makkapg», Kanngop-
HUMCKOro TEXHONOrMYeCcKOro MHCTUTYTa
n KanndopHMINCKOro yHusepcuteTa B
Noc-AHpoxenece. Tak Obl1O CcO34aHO
CBEPXMUVHMATIOPHOE OonepaTuBHOE 3ano-
MUHalolee yCcTpOMCTBO, YNOMSHYTOE B
Hayane cTaTbu.

Ycnex atoii paboTbl 00YCNOBEH MPex-
[e BCero yaayHbiM BbIOOPOM MOJIEKYIbI,
KOTOpas UMeeT ABa YCTOMYUBBLIX COCTOSA-
HUS 1 MOXET NMepekyaTbCs U3 04HOro
B ApYyroe anekTpuyeckmm curHanom. Kpo-
Me TOro, B yCTpOMNCTBE OblIN MCMNOJIb30-
BaHbl Tak Ha3blBaemas «MnepekpecTHas»
(crossbar) apxuTtekTypa, ynpoliatoLias
M3roToBNEHME, N MPUHLUM MNOCTPOEHUS
«CHU3Y — BBEPX», OTNINYHbIA OT TPaanum-
OHHOI MMaHapHOW TEXHONOTrUN.

B TpaAVMUMOHHON TEXHONMOTrMM 3Tanbl
CO34aHNg 4Mna — 3TO HaHECeHMe Ha BCIO
MOBEPXHOCTb 3arOTOBKU TOHKOrO Cnos
maTtepuana (hoTopesunucT, MeTana Mex-
COEANHEHUN N T. A.) C NOCNeAyLWnm
dopMMpoOBaHMEM HA HEM 33[4aHHOrO pu-
CYHKa, yOaneHMeM HEHYXHbIX Yy4acTKOB
cnosi. B HOBOW TexHONOrmuM MCxXopHas
onepaumsi — CO3[aHMe Ha NMOBEPXHOCTU
TBEPAOr0 HOCUTENS CUCTEMbI Mapanienb-
HbIX 3N1EKTPOAO0B (MPOTSHXEHHbLIX METaNN-
yeckux HuTen, puc. 3 B). TonwmHa nx B
MWKPOMMHUATIOPHOM YCTPOWCTBE O0MX-
Ha ObITb NpeaenbHo mana, o 10 HM. 3Tun
NIMHUW BbIPE3anu B NONVUMEPHON MNeHke,
HaHECEHHOW Ha OCHOBY CXeMbl, wWabno-
HOM. [lns aTOoro napannenbHble NPOTS-
XEHHbIE BbICTYMNbl HA paboyert NOBEPXHO-
CTn WwabnoHa, BOCNPOM3BOASLLME CUCTE-

My CO3[aBaeMbIX 9N1EKTPOA0B, MPOAABN-
BaNM 4Yepes3 MoJIMMEPHYIO MJIEHKY A0 Mo-
BEPXHOCTW Yuna. Ha nneHky nocne atoro
HanbINANM MeTan, KOTOpbIA 3aTemM yaa-
NANM N3 NPOMEXYTKOB MexXAay 9N1eKTpo-
JaMn BMeCTe C oCcTaTkamu nneHku. Me-
TOLA, «CHU3Y — BBEPX» HAYMHAETCS C CO-
34aHus WwabsioHa, KOTOPbIA HEBO3MOXHO
M3roTOBUTb C MOMOLLBID OMTUYECKON U
[axe pPeHTreHoBCKoM nutorpadum ns-sa
Masblx pasmepoB getanei. Mostomy pu-
CYHOK wabnoHa rpaBMpoBanu Ha ero rno-
BEPXHOCTN 3NEKTPOHHbLIM Jly4OoM. ITOT
NpoLecc, KOTOPbI Ha3bIBAIOT 3NEKTPOH-
HOM nuTorpadunelni, HEBO3MOXHO MNpuMe-
HUTb B TPAAVULMOHHOW NiaHapHOM TEXHO-
oMM n3-3a ero AOPOroBU3HbI N KparHe
HU3KOW NpPOM3BOAUTENbHOCTU. HO, naro-
TOBUB 3TUM METOAOM LaboH, MOXHO UC-
nonbL30oBaTb ero MHoro pas. locne ¢op-
MUWPOBAHUSA CUCTEMbI 9JIEKTPOAOB Ha 3a-
roTOBKE CO3/aBasiCs MOHOC/IOM OPUEHTU-
pOBaHHbIX MOJlekyN poTtakcaHa. Janee Ha
MOJIY4YMBLLYIOCS 3aroTOBKY HaknabiBanu
BTOPYIO CUCTEMY 3JIEKTPOAO0B, MEPNEHAN-
KYNSIPHbIX MCXoOHbIM. Mexnay nepeceue-
HUSMW 3NEKTPOAOB HaxoasaTCcs OT He-
CKOJIbKMX [0 HECKONbKUX OEeCATKOB MO-
NeKysl poTakcaHa, KOTOpble U UCMOJb3y-
I0TCA Kak Mepekioyalowmnecs 31eMeHThbI
(puc. 3 B). MNMpn aTOoM HET HEOBXOANMMOC-
TN yOansaTb MOJIEKY bl poTakcaHa C yyac-
TKOB CXEMbl, HE MOKPbIBAEMbIX 3J1EKTPO-
[aMu, MOCKOJIbKY OHW He BIIUSIOT Ha CO-
CeHNE MOJEKYIbI.

B pesynbTaTte OblN NONyYeH OENCTBYIO-
WMA MakeT 4ymna onepaTuBHOM NamMaTn C
NAOTHOCTbIO 7-10° 6UT/CM?, KOTOPLI 00-
pasoBaH 6nokamu no 64 6uTta, NpUyYem B
Kaxaom 6J10ke NIOTHOCTb 3/IEMEHTOB CO-
ctasnana 510" 6ut/cm?. Undpbl 3T Bre-
4aTNAT, NOCKOJIbKY MJIOTHOCTb 3JIEMEH-
TOB CErofHsaLWHNX cxem — He Gonee 108
ouT/Ccm? .

A kak HacueTt
OTAENbHbIX Monekyn?

Ho mMoxeT nu Bce-Taku OTAeNbHas Mone-
Kyfa MCMofb30BaTbCa Kak Mepeksoyalo-
LMIACS 9IEMEHT B MHTErpasbHbIX CXxemax?
B mapTe 1997 ropa 6bina co3gaHa Kanu-
dopHUIickas MONEeKynapHO-31eKTPOHHAs
kopnopauusa (California Mole-cular
Electronics Corporation, CALMEC). Oc-
HOBHas Uenb — MPoOu3BOACTBO U MOCTaB-
Ka Ha PbIHOK MOJIEKYNIIPHOIO Mepekso-
yaTtens, XMponTuueHa. 9Ta ONTUYeckmn ak-
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TUBHaAs MoJfiekyna Obina He HailgeHa, a
npuaymaHa. [lga ee onTU4eckux maome-
pa (puc. 4) — ABa yCTOMYMBLIX COCTOSI-
HUS MONEKyYJbl — MMeIoT NPOTUBOMOOX-
HO HanpasfieHHble OUMOJbHbIE MOMEHTHI.
OTO 1 NO3BONSET UCMNONb30OBATh AN ne-
PEKIOYEHUA 3NEKTPUYECKMUE CUTHaTbI.
Bapbep mMexnay koHdbopmauusmu aocrta-
TOYHO BENNK, 4TOObI UCKITIOYUTL CaMOMNPO-
MN3BOJIbHbIE MEPEKI0YEeHNs, Bbi3BaHHbIE
cliydyalHbiMU GNIOKTyauuaMum, HO npwu
9TOM OH 3aTPyAHSAET nepeksoyeHne anex-
TPUYECKMM cuUrHanom. MoaTomy B CTPyK-
TYpy MOJIeKyfbl BBeAEHa CBETOYYBCTBU-
TeNbHaa rpynnupoBKa, U XapakTepucTu-
KU MOJIEKYNIIPHOM CUCTEMbI BbiOpaHbl Ta-
KuMm 06pasom, 4ToObl 3HEpPreTu4eckuni
6apbep Mexay KoHdpopmaunusamMm Mosneky-
Nbl B ee BO30YyXAeHHOM COCTOSHUN Oblsl
3HAYNTENIbHO MEHblle, YeM B OCHOBHOM
(puc. 4). Takum obpasom, HeobxoaMMoe
nepekxso4YeHne MoJiekynbl NPoON3BOANTCS
O[IHOBPEMEHHbIM BO3eiCTBMEM CBETOBO-
ro U3ny4eHus 1N 9NEeKTPUYEeCKOro Mnoss.
[Monoca nornoweHns CBETOYYBCTBUTESb-
HOW rpynnUPOBKK (CTPYKTYpa KOTOPOW SB-
ng9eTcs KOMMEpP4YeCKon TanHoW) coBnaga-
€T C OJIMHOW BOJIHbI NU3NTyYEeHUs pacrnpo-
CTpaHeHHOoro nasepa. [lpu Takom cxeme
BpeMs nepekstyeHns nexmnT B demroce-
KYHOHOM AuanasoHe, cnenoBaTefbHO, XU-
ponTuueH — BbICTPO NepekoYalLmniics
3N1EeMEeHT.

Kopnopauus nnaHupyeTt MCnonb30BaTb
XUPONTULEH Kak OCHOBY 3arMOMWUHAOLLMX
YCTPOWCTB CBEPXBLICOKON EMKOCTM 1 npeq-
nonaraet paspaboTaTb NPOTOTUN TPEXMEP-
HOro (06bLEMHOr0) 3arnoMUHAIOLErO YCT-
poKcTBa, B KOTOPOM B 0OBbEME OOHOrO Ky-
Ouyeckoro Arorima 6yaeT xpaHuTbes 0o 16
Tepabant (16000 rurabaiT) gaHHbix. Ons
97O namsaATM pas3paboTaHa apxuTekTypa,
KOTOpas NO3BONIUT CYUTbIBATL UM 3aMNUChI-
BaTb AaHHbIE rpynnamMy eMKOCTbIO NMOpPsia-
ka 1 M6 co ckopocTbto obMeHa o 2000
Takux onepaumin (To ectb 2 0) B Cek.

npaBas ¢opma

R — 3amecturtenn
(kommepuyeckaqa TanHa)

noTteHuunasnbHaa SHeprusa
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'f‘ YOMBUTENbHBIE YCMEXn

[ pa3paboTynKoB Kak Xu-

':.F}.-"ﬂ,: : ponTuueHa, Tak 1 nams-
3 P e TW HA OCHOBE poTakcaHa
_:.-"" npeacTaBngaT coboi

- «BbICLUMI MUAOTaX» CO-

BPEMEHHbIX TEXHOOMIA.
Ho notpebyeTcs eLe He-
Masno BPEMEHU U Curl,
noka 9Tu ycTpoONCTBa
OKaXyTCsl Ha mnpunaBke.
Tem He MeHee §CHO, 4TO
MOJIEKYJIIPHBIE YCTPOCTBA U3MEHSAT NMLLO
MHPOPMALNOHHBIX TEXHOMOIMIA.

Ha yt0o 3TO MOXeT
NOBNUATbL?

CoBpemeHHas NonynpoBOAHMKOBAS 3nekK-
TPOHMKA — MNPaKTU4EeCKnU camopocTaToy-
Has 006/1acTb YEIOBEYECKOWN AEATENbHOC-
T U Ha MHOIMMX HanpasJ/IEHUSAX YXe He
TpebyeT fanbHeNLWero CoOBepLLIEHCTBOBA-
Hus. Mpoueccopsbl, obneryatoLme Ncnosb-
30BaHMe pa3Ho0b6pa3HbiX ObITOBbLIX YCT-
POMCTB, OPraHNYHO BOLUN B HALLY XWU3Hb,
N HE HY)XHO 3aMeHATb MX Ha 4YTO-TO ApYy-
roe, Tak xe, Kak, Hanpumep, NOXKu, BuUi-
K1 1 HOXU. Kpome Toro, nonynpoBOAHU-
KOBagd 39JIeKTPOHMKA HEe mcyepnana eue
00 KOHLA CBOUX BO3MOXHOCTEW, U CO
MHOMMMN U3 NMEIOLLNXCS 3aa4 OHa cnpa-
BUTCS cama, 6e3 NMoMoLM XMPOMTULEHA.
Ho yxe BuAHbI 1 06nactn, B KOTOPbIX €€
BO3MOXHOCTEN HEe XBaTuT.

TpaHCNoOpTHbIE CUCTEMbI, METEOPOJIO-
rmg, reosnorugd, aKOHOMMYeckmne n coumno-
norvyeckue mopenu — BOT AaJieko He
MOJIHbIA MepeyYeHb 3ajad, AN PeLIeHns
KOTOPbIX BbIHUCUTENBHON MOLLHOCTHU CO-
BPEMEHHbIX KOMMbIOTEPOB HELOCTATOYHO.
MOXHO NpepnonoXuTb, 4TO MONEKYNAp-
Hble 3anoMuHalLWme ycTpoNCcTBa 1 Norn-
YeCkne CXeMbl CBEPXBbICOKOW CTeneHu
MHTEerpaumm coirpatdT 340eCb BaXHYIO
ponb. Ho 310 ele He Bce.

Koe-uto 0 konece

Ewe onHa obnactb, B KOTOPOI MOMEKy-
NSpHbIE YCTPOKMCTBA, NO-BUAVMOMY, ChIr-
palT onpenensaolyo pofb, CBA3aHa C
HECKOJIbKO CTPaHHO 0COBEHHOCTbLIO NOA-
XO[0B YEenoBeKa K PELIeHMI0 HaCYLHbIX
npo6nem. Kak M3BECTHO, B XWBOTHOM
MWpPE HET NpoToTuna koneca. Tak xe u c
peleHneM NHPOPMaLMOHHbLIX NPOBIeM.

KonnyecTtBo KamMyLUKOB, OMpeaensoLimx
NnorosioBbe CKOoTa, CYETbl, apUPMOMETPbI
1, HakoHel, OBM — Bce OHU MOCTPOEHDI
Ha OLHOM U TOM Xe MPUHUWME: OUCKPET-
HOe npepfcTaBfieHne nHpopmaumm 1 noc-
nepoBaTenbHOE BbIMOJIHEHME 3NIEMEHTapP-
HbIX Oornepauuii, Ha KoTopble pa3buBaeT-
CSl peLLeHne CIOoXHbIX 3aga4y. B npoTuBo-
MOJNIOXHOCTb 3TOMY, B XWBOW Mnpupoae,
Ha4yMHag C NPOCTENLLINX NPOSBNEHUA CO-
3HaHWS, rOCNOACTBYIOT UHbIE MEXAHU3MBbI
06paboTkm nHpopmaumm. Ona H1UX xapak-
TEPHblI FPaHONO3HbLIA Napannennsm u
CJIOXHble MHPOPMaLMOHHO-JIOTMYeCcKme
onepauun, KOTopble MOryT paccmaTtpu-
BaTbCS Kak 3/leMeHTapHble. Tak, Hanpu-
Mep, TO, YTO BMOUT YENIOBEK, NPOEuupy-
€TCa Ha ceT4yaTKy rnasa u OAHOBPEMEH-
HO (a He mocnenoBaTenbHO, TOYKA 3a TOY-
KOW) nepenaeTcsd No 3pUTENbHOMY HEpPBY
B KOpPY FOJIOBHOrO MO3ra, raoe Hapg 3Toun
MHdOpMaLuVen NPon3BOAATCS CIIOXHbIE
LEencTBuS.

OT0 NpuHUMNUANbHOE OTINYME B CMO-
cobe o06paboTkm MHbopmauumn onpene-
nset ogHy cnaby CTOPOHY COBPEMEH-
Hbix OBM — cnabocTb npu pelueHun 3a-
[ady, KoTopble BK/OYalOT B cebs Tunumy-
Hble «4YenoBevyeckue» onepauum — pac-
nosHaBaHne o06pa3oB M CUTyaLUiA, knac-
cudurkaumns 06bLEKTOB M NPUHATUE pelle-
HWIA NpUBpenu BaxHoe U HepeaKo MPUH-
unnmanbHoe 3HavyeHue. 34ecb U onepa-
TMBHasi o6paboTka MegULMHCKUX aHann-
30B, U CO3[aHMe aBTOHOMHbIX POHOTOB
0N crnacaTenbHbiXx paboT, n paboTbl B
ornacHbIX YCNOBUAX, U MHOroe apyroe.
Cneunduka atnux 3apay TpebyeT orpom-
HbIX BbIYUC/INTENbHbLIX PECYPCOB, HO TU-
raHTCKyl 1 goporyto cynep-9BM He yc-
TaHOBULWb Ha poboTa W He Mnolwnewb B
noxap. MonekynsipHble yCTPOMCTBA C UX
CBEPXBbICOKOV CTENEHbI0 MUKPOMUHUATIO-
pu3aumn NpocTO HampawunBaloTCs CTaTb
pelweHnemM aTon npobnemsl.

Bnpoyem, ecTb gpyras BO3MOXHOCTb pe-
LeHNst Ha MOJIEKYNIIPHOM YpPOBHE 3azad
NCKYCCTBEHHOr0 MHTEennekTa. 910 co3aa-
HMWEe YCTPOMCTB, MPUHLMNNANBHO OTAWUY-
HbIX OT COBPEMEHHbIX LMbpoBbix IBM no
APXUTEKTYPE — UMUTUPYIOLLIUX OCHOBHbIE
Bronornyeckne NpuHLMNb 06paboTKN NH-
dopmauum, B TOM Yncne MexaHm3ambl QyH-
KUMOHMPOBAHNS 4eN0Be4YeCKoro mMoara.
Takne nccnenoBaHva yxe BefyTCH.
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Kak 970 BCe-Takm 300pOBO — €CTECTBEHHO-HAY4YHbIN NMOfA-
XOL, K Xn3Hn! ECn y4yeHble CTankmBalTCsd C KaKMM-TO He-
MOHATHBLIM SIBIEHVEM, OHU NPUAYMbIBAIOT €My Ha3BaHue —
Oyab TO GNIOMMCTOH MW KaTanuTuyeckas cuna, npuaymas
Xe, He MNgAWyT BOKPYr HEro putyasbHble TaHubl, a MbiTa-
I0TCS M3Y4nThb. U, N0 Mepe n3yyeHus, NnpucnocobuTb K Aeny.
YTo Takoe 3aragoyHbiii PAOrMCTOH, OKaA3aBLUMNCA B KO-
HEYHOM CYeTe ra3om KMCIopPOAOM, €CTECTBOUCMbITATENN
B OCHOBHOM BbIiCHWAN. C KaTannMTUYEeCKOM Xe CUNON nC-
cnepfoBatenn C BecenbiM, 6yATO M3 LETCKOW CUYMTanku,
Ha3BaHWEM «KaTaMTUKWU» NPOAOMKAT pasdbupartbes. Bnpo-
YeM, BCEPbE3 OHU MPUCTYNUIN K 3TOMY OOBEKTY HE TakK yX
[aBHO. Ecnn He cyuTatb MHTYUTUMBHOIMO MCMNONb30BaHUA
OMONOrMYECKNX KaTannm3aTopoB — GpepmMeHTaTUBHOro 6po-
XeHusa (xneb, BMHO, MUBO U Cbipbl — Kak pa3 NMepcoHaxwm
37O onepbl) Aa eanHuYHbIX OTKPbITUI XVII-XVIII BekoB, TO
CEPbE3HOE XMMUNYECKOE U3YYHeHUe ABNIeHNs KaTannsa y4e-
Hble Hayann CpaBHUTENIbHO HeAaBHO, NMPUMMEPHO BO Bpe-
MeHa HanoneoHa.

Hauvanom atoi otaensHo 061acTn XUMUU NPUHATO CHU-
TaTb onbIThl Ox.Mpuctnu, koTopbii ewe B 1778 rony obHa-
pPYXuWn, 4TO napbl 3TaHONa, NPONYLLEHHbIE Yepe3 ropsyvyto
TNUHAHYIO KYPUTENbHYIO TPYOKY (Manblil OXEHTIbMEHCKUIA
Habop B xumu4yeckon nabopatopuu, sicHoe aeno!), pasna-
ralTca Ha aTuneH n soay. Yytb nosxe K.lleene oOTkpbINn
aTepudukaumio kKapboHOBLIX KMCAOT CNUPTaMu B MPUCYT-
CTBUM MUHeEpanbHbIX kucnoT, B Hadane XIX Beka K.C.Knpx-
rog onucan npeespalieHve Kpaxmana B caxap B MpPuUcyT-
cTBUM pa3baBfieHHON CepHOM KMUCNOTbl, 3aTemM Oblno OT-
KPbITO KatanuTuyeckoe [encTBMe nnatuHbl — U MOoLo-
rnoexano.

Hakoreu, B 1835 rogy HeyToMuUMbIN yHUBepcan A.bep-
uennyc o606LWun MHOXECTBO HAKOMUBLUMXCS K TOMY Bpe-
MeHM (GakTOB O peakuusax, npoTekalwwmx non BAUGHUEM
«TPeTbMX NNL», HO B HUX HE yyacTBylowmx. M npuaoyman
MPOYHO NPMXMBLLEECS Ha3BaHWE «kaTanus» (0T rpeyecko-
ro, KOHe4yHo xe, cnosa katalysis, To ecTb paspylweHue). A
Ty Camylo, 3araflo4Hyto cuiy, KOTopas 3acTaBiseT UATU peak-
umun, B APYrux YCNOBUSX HE WAYLIME, WU YCKOPSET peakumm
Me[JIeHHble 1M B CYLLECTBOBaHMN KOTOPO OH ybexzancs Ha
OCHOBaHUN MHOIO4YNCIIEHHBIX OMbITOB, Bepuennyc Hasean «ka-
TaJINTUHECKOWN CUIION».

MpenbsaBneHHbI TakMM 06pPa3oM y4eHOMY COOOLLECTBY
HOBbIN HEMOHATHbI GEHOMEH, 3axBaTW/l yMbl JIYYLLINX XU-
MWKOB TOrO BPEMEHU, U C TEX MOP y4eHas 6paTvsa Hemaso
MoHsMa Npo 3TO 3arago4vyHoe SBEHUE.

HecmOTps Ha OrpoOMHbIN, MO CPaBHEHUIO C NO3anpoLu-
NbIM BEKOM, 00BbEM 3HaHU O KaTanms3e, TaliH B 3TOM §B-
NeHnUn Ons 4YenoBeka Mnoka, no-svaumMomy, 6osnblue, Yem
OTKpbITMA. CekpeToM OCTaeTCs rnaBHOe: HeT OTBeTa Ha
BOMpoChl, 6yaeT N TO UM MHOEe BelwecTBo obnazaTb ka-

Xynoxuuk H.KpawumH
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TaINTUYECKON CUNOM N KaKUM OOJIKHO
ObITb COeMHEHNE, YTOObI CTaTb KaTanu-
3aTOpoOM B TOM WAW MHOM MnpoLecce.
[To meTKkoMy BbipaxeHuo npodeccopa
MOCKOBCKOro yHusepcuteta b.B.Poma-
HOBCKOrO, CErogHs OLHOro n3 BeayLumx
OTEYECTBEHHbIX KAaTAJIMTUKOB, COBPEMEH-
HbllA KaTann3 B 3HAYUTENbLHOW Mepe oc-
TaeTcs CKOpee UCKYCCTBOM, YEM HAyKOWN,
MOCKOJbKY MHTYNLNS 1 9KCNIEPUMEHT MoKa
0BroHsaI0T B 9TO 06nacTn Teopuio ¢ ee
HEOTbEMJIEMBIM NPU3HAKOM — Mpeacka-
3aTesIbHON CNOCOBHOCTLIO. YTO, BNPOYEM,
TONbKO NpPUBaBNseT kaTannady npueneka-
TENbHOCTU, 3acTaBnas uccneposartenen
BHOBb M BHOBb MbITATbCA MPOHUKHYTb B
TanHy KaTtanuTn4eckom cunel. Kctatm ro-
BOpS, BeCbma Hebe3ycrnewHo — 3a oT-
KpbITUS B obnactu katanuaa Obl1o no-
nyyeHo wecTb Hobenesckux npemuin. He
BCSIkasi CpPaBHUTENBbHO y3kasi 061acTb Ha-
YK MOXET MoxBacTaTbCq TakuUM KONn-
4eCTBOM BblA2KOLWMXCA OTKpbITU! A no-
JIyHEHHbIM 3HAaHWSAM Haxo4AT yCMneLwHoe
npumeHenmne: ot 70 0o 90%, No pasHbIM
oueHKaM, XMMUYECKUX NPOU3BOACTB B
MMpEe UCMOJb3YIOT KaTanm3atopsl.
WTak, coBpeMeHHble NpeacTaBneHuns o
KaTanuse CBOAATCH K crnepyloliemMy (pa-
3yMEETCH, B CaMOM YMpPOLLEHHOM Bapu-
aHTe). EcTb ucxopHble BewecTtBa (Mam
OOHO BELLECTBO, 9TO HE CyTb BaxHO). B
NpUHUMNE aToMbl, ob6pasyloLlme ncxon-
Hble MOJIEKYJTbI, MOXHO NEPECTaBUTb Tak,
4YTO B NPOAYKTE OHWN BYAYT CBA3aHbI MEX-
ay coboi uHbIMK, faxe 6osiee MPoYHbI-
MW CBA3SIMU. TO €CTb BHYTPEHHAS 3HEP-
st CUCTEMbI UCXOAHbIX BELLECTB BbILLE,
YeM SHEeprmst CUCTEMbI, COCTOSILLEN U3
aTOMOB MOCNE «NepecTaHOBKU».
Xumunyeckas peakums npespalieHus
WNCXOAHbIX PeareHToB B NPOAyKTbl Morna
Obl NPONTK, HO 4TO-TO MewaeT. Mpun onn-
CaHUN TPEXMEPHOW IHEePreTU4eCcKom Kap-
TWHbI KaTannUTUYeCKOM peakLmm Ncnosb-
3yI0T Takme obpasbl — «O0NMHA UCXOA-
HbIX BELLEeCTB», «A0JIMHA NPOOYKTOB».
Mexny HumMmM — xpebeT, aHepreTuyec-
knin 6apbep. OH He noAnyckaetT aTOMbl
HaCTONbKO 6MN3KO APYr K ApYry, 4ToObl
OHW MOTIN NMOMEHATLCS MecTaMu 1 06-
pasoBaTb HOBble, 6osiee MpPOYHbIE CBS-
3u. Ml nepenpbirHyTb XpebeT NpocTo Tak
He nonyyaeTcs. A kaTanusaTtopbl Oka3bl-
BAlOTCA TEMU CaMbiMW MPOBOAHMKAMMU,
KOTOpbIe MO3BONAT HaMTU 0OXOAHOWM
nyTb — NepeBan C BbICOTOW MOMEHbLLE.
Tam, Ha nepesane, katanuaaTop obpa-
3yeT NPOMEXYTOYHbIA aKTUBUPOBAHHbLIN
KOMMEKC, OOWH Cpasy WM HECKOJIbKO
nocnenoBaTenbHO, U COEANHSAET B KOH-
e KOHLOB aTOMbl UCXOOHbIX BELLECTB
Mexzay coB0oli B MHOM, HY>XHOM uCCre-
posartensgm coyetaHuun. [oTom OH NO3BO-
ngeT MoJsiekynam HOBbIX COeAWUHEHWN
61aronony4yHo CKaTUTbCA B AOJIMHY NPO-
OyKTOB, a caMm ypanseTcs, 4ToObl coegun-
HWTb HOBbIE Mapbl, B naeane — OCTaB-
WMCb HEW3MEHHbLIM. B peanbHOCTH,
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npasna, OH OKasblBaeTCs U3PSLHO Nofa-
MOPYEHHbIM KaTalUTUYECKUMU 94aMn n
MPOYMMN HEB3rogamu.

KoHe4HOo, 9T0 camMoe NPUMUTUBHOE 13-
noxeHne Teopuun katanmsa. Bnpoyewm, B
Halwy 3agadvy U He BXOAUT HanucaTtb noja-
pO6HbIN pedepaT no Teme. 3aTo Mbl pac-
CKaXXeM O HOBbIX, MOPOI BECbMA XUTPO-
YMHbIX crnocobax, npuayMaHHbIX POCCUIn-
CKUMW y4eHbIMU, 4TOObl 3acTaBUTb XU-
MMUYECKYID peakuunio AT B HYXXHOM Ha-
npaBfieHUn — NyCcTb Mo 06Xo0AHOMY MyTH,
HO 3aTO B HYXHYIO OOJIMHY.

JIupuueckoe oTctynieHue
0 CBepXxma’bix
dopmax

Tax évieasidum xaacmep
Ag,S,; no oannvim yuenix
u3 Ilenmpa pomoxumuu
PAH

CornacHo COBPEMEHHbIM NMPeACTaBAEHUSM,
rnaBHas 4acTb KaTanmaaropa — aKTVBHbIN
LeHTp. B kaxgom cnydae OH YCTPOEH mo-
CBOEMY, OZIHAKO Yy BCEX LLEHTPOB €CTb 06-
Lee Ka4ecTBO: NOOOM U3 HMX OXOTHO B3a-
VIMOLENCTBYET C OOHOW U3 MOJIEKYN, KO-
TOpble y4acCTBYIOT B peakumn, 1 nepeso-
OUT ee B Hekoe NMPOMEXYTOYHOE aKTUB-
Hoe cocTosiHue. Kak LeHTp 9710 genaet —
HUKTO OONOAJIMHHO HE BUAEN, HO Pe3yib-
Tat OencTBUS N3BECTEH: peakums yCKo-
psaeTcs. YyeHble-kaTaUTUKN CHUTAIOT, YTO
aKTUBHbIV LEHTP npeacTtaBnsier coboii
4YTO-TO BPOAE BbLICTYNa Ha MOBEPXHOCTU
KaTanuaartopa, rnpu4em 3TOT BbICTYN CO-
CTOUT M3 CYUTAHHbIX aTOMOB. A oCTalb-
Hble MHOIME ThICS4M aTOMOB OKpYXatoLLe-
ro martepuana cnyxart He 6onee 4yem noj-
noxkown. OTclofa cnepyet n Henpeacka-
3yeMOCTb B NOBEAEHMM KaTanmaaTopa —
VIMeeT 3Ha4YeHMe HE TONMbKO ero XMMmnyec-
KW cocTaB, HO U cnoco® npuroToBne-
HUA. [103TOMY MHOrMe TeOpeTukn BO3-
naratot 6onblINe HaoeXAbl Ha HaHOoTex-

HOMOIMN — yMesi CUHTE3NPOBATb MHOXE-
CTBO MEJIKMX YaCcTuL, OAMHAKOBOro pa3me-
pa, MOXHO AenaTb B YACTOM BUAE aKTUB-
Hble UeHTpbl. [la n gpyrve OOCTOMHCTBA
€CTb Y MaJlblX 4acTul, 4MCNO atTOMOB B
KOTOPbIX MOXHO MepecymTaTthb Mo nasnbLam.
[MpoCBELLEHHbIN YMTaTENb, KOHEYHO, YXe
[orapancs, 4To pedyb UOET O kiacTepax.

Bot 4yto nuwet akagemuk A.J1.Byua-
YEHKO B CBOEN KHUre «XMMUs Kak My3bl-
Ka» (KcTaTu, B 3TOM KHUTe NPUBEAEH He-
nnoxoii 0630p CBOICTB KlacTepoB, KO-
TOPbIM Mbl 1 BOCMOJIb3YEMCS B CBOEM MO-
BECTBOBaHUN): «[lepcnekTmnBbl KnacTep-
HOro KaTasn3a CUbHO NMPEeBOCXOAAT [0-
CTUrHyTOE: 3TO alicbepr, OCHOBHAas 4acTb
KOTOPOro elle He 0CBOeHa». A nepcnek-
TUBbI 3TU CBSA3aHbl KaKk C OFPOMHON MOo-
BEPXHOCTbIO OYE€Hb MalleHbKUX 4acTull,
Tak U C TEM, 4YTO KJTACTEP MOXHO HACTPO-
UTb Ha 3afaHHylo peakumio. BoT apkue
MPUMEpPHI: aTOM PEHUS C METAHOM HE pe-
arvpyeT, a knacTtep M3 Tpex aTOMOB —
BNOJIHE akTuMBeH. KnacTtepbl kobanbTa
BbI3bIBAIOT AMCCOLMALMIO MONEKYSbl BO-
nopopaa, ecnu B HUX 3—5 unm 10-18 ato-
MOB, @ npu 4Yucne atomoB 6-9 oHu ab-
COJIIOTHO MHEpPTHbl. CKOPOCTb AmMccoum-
aunm MOJNeKysbl a30Ta Ha KNnacTepe Hu-
obua ¢ yncnom atomosB 4-6 unu 12-14
rnoyTn B ThicaA4vy pa3 bGonblue, Yem npu
8,10 n 16 atomax. JInHelHble TpexaTom-
HUKM MEeAN N HUKENS He pearnpyloT C
BOOOPOAOM M METAHOM, a TPeyrofibHu-
KN — BMOJIHE akTMBHbI. [Jaxe 30/10TO B
KnacTepHOM Buae TepsieT cBoe OGnaro-
poacTBO: ero knactepsl ¢ 8, 11, 16 nnn
18 aTomamu kaTtanmManpyloT npespaLle-
HVe yrapHoro rasa B Yrjiekucnolin. Ta-
KOl pasdMepHbIii 9bdeEKT B 0OLLEM-TO He-
yonBuTeneH. Bo-nepBbix, comamepu-
MOCTb 4YMC/ia aTOMOB, KOTOPbIE fiexXaT Ha
MOBEPX-HOCTW YaCTULbl, C TEMU, YTO 3aK-
ntovyeHbl B ee o6beme, co3naeT aucba-
NlaHC MEeX-aTOMHbIX MoTeHumnanos. llo-
3TOMY B KJlacTepe MOryT COCYLLECTBO-
BaTb pa3Hble KPUCTaJINYECKNE PELUET-
KM (Takue KnacTepbl Ha3blBalOT KEHTaB-
pamMn), 1 Ha NMOBEPXHOCTN OKa3biBaKTCH
COBEPLUEHHO PassninyHble rpaHu 1 pebpa
KpucTannamyieckmx peweTtok. A Befdb
VMEHHO OAWH-eOUHCTBEHHbIA y30p B
pPacnoJsioXeHUn aTOMOB Ha NMOBEPXHOCTU
aKTMBHOIO LLeHTpa M NO3BONFET MOAro-
TOBUTb MOJIEKYJTY KOHKPETHOIO BELLLECTBA
K MOCnenyuwen XmMm4e-ckom peaxkumnm.
Bo-BTOpbIX, 00600LLECTBNEHHbLIE 31EKTPO-
Hbl aTOMOB KJlaCTepa OKa3bIBAKOTCA B MNO-
TEeHUVANIbHOM SLLUNKE, Ha CTEHKax KOTO-
pOro MMeeTcs Pe3kuil CKAYoK 3NeKTpu-
4yeckoro noteHuuana. B pesynbrarte
3NeKTPOHHbIE COCTOSHUSA B kjlacTepe
COBCEM He Takue, Kak B 00JbLUNX Yac-
TULAX, KOTOPbIE MOXHO cuYnTaTb 6e3rpa-
HUYHBIMW. W Habopbl 3TUX COCTOSAHWUN
oKasblBalOTCA MHAMBUAYaNbHBIMW A1
KaXA0ro pasmepa quimka.

«Celiyac yxe §CHO, 4YTO pa3MepHble
addekThl B Kataanm3de no 3HAYMMOCTHU



BbIXOAAT Ha BTOPOE MECTO: NepBoOe BCe-
roa 3aHATO XMMUYECKOW npupoaon ka-
Tanusartopa, — NpoaoskaeT akagemMuk
ByyaueHko. — OpHako knactepbl — 3TO
elle He KkatanmsaTopsbl. Beicokne TexHO-
nornn B Katanuae noapasymMeBaloT Tec-
TUPOBaHME KaCTEepPOB Ha UX pPeakuMOH-
HYl0O CNOCOBOHOCTb, OTOOP MX MO aKTUB-
HOCTU U CEeNIieKTUBHOCTU U, HaKOHeLl,
obbeanHeHne B MakKpOCKOMUYECKUA aH-
cambnb 6e3 NoTepU MHANBUAYANBHOCTH.
MocnepHaa 3apavya He npocTta. Hoeas
cTpaTerys OTKpblBAeTCH B KOMOUHaUUM
C TYHHENbHOW CKaHMPYOLWEN MUKPOCKO-
nnen. Virna TyHHENbHOro MUKpoOCKona
crnocobHa HaHOCUTb nobOble aToMbl, B
noboM KosmyecTBe Ha NoOON 3neMeHT
MOBEPXHOCTU. B 3TOM HAHOTEXHOMOrNM
6necTaWmMM NPOPbLIBOM MOXET CTaTb CO-
3[aHMe aTOMHOro Hacoca — npoToTuna
MalluHbl, yknagblBalowern OAVWHOYHbIE
aToMbl, KOTOpble APendyloT 4epes3 Ha-
HOTPYOKY Mo ynpaBfieHuem nasepa.
Takoe «HaHOpPeaKTOpPHOE» HarnpaBfieHne
— Heamnupuyeckoe bGyayuiee Hayku o
KaTanmae».

WHkpycTauua knactepamm

MHkpycTauusa atomamn — geno dyayuie-
ro, a BOT METOA, WHKPYyCTauuMn 4HacTuupl
KatanuaaTtopa knactepamum npugymanu
yyeHble xumudeckoro dakynbteta MIY
mm. M.B.JTomoHOCOBa nopj, pykoBOACTBOM
akagemuka B.B.JlyHnHa Ha cpepncTtsa,
BblAeNeHHble No nporpamme PODU-
INTAS. 3apgaua 6bina B TOM, 4TOObI BOC-
NMoSIb30BATbCHA NPEVMYLLLECTBAMU HaHOYa-
CTUL, NpU KpekuHre HedTenpoayKTOB.
CkaxeM, MacCMBHOMY KYCKYy HUKeNns Bce
paBHO, rae noMaTb OCEBLUYIO HA HEM He-
60JbLLYIO MONEKYNY-LEernoyky 13 yrnepog-
HbIX aTOMOB — Yy MEPBOro artoMa WM y
TpeTbero. A BOT €C/IM KYCOK HUKENS He
MacCuBeH, a npeacTaenseT coboi knac-
Tep M3 HECKOJbKMX OeCATKOB aTOMOB —
3TO yxe coBceM gpyroe peno. OH pa-
30pBET Ty X€ LEenoyky B TOYHO 3ajaH-
HOM MeCTe, CKaXeM, MexXay YeTBepPTbIM
1 nateiM atomamun. OgHako paboTatb C
yactuuamMmum pasMepoM B HAHOMETPHI
CNIOXHO — OHM Jfierko cnunatoTtcd. [o-
3TOMY BO3HMKNA UAES PA3MECTUTb UX Ha
NMOBEPXHOCTU MHEPTHbIX YacTul, 6onbLue-
ro pasmepa. A ons pelieHns 3agadv npu-
MEHMWN OAHY U3 Hanbonee MOAHbIX HblHE
TEXHOJIOMNIN — CBEPXKPUTMYECKYIO. B naH-
HOM Ciy4Yae B Ka4yeCTBE CBEPXKPUTUYEC-
KOro énwovga B39aM ropsyylo Boay (oHa
nepexoauT B Takoe cocTosHue npu 374
rpagycax n 220 atmocoepax).
Ceepxkputnyeckass Boga nerko, 6yna-
TO MOBAPEHHYIO COJib, PACTBOPSET MHO-
rme metanbl U UX HEepPacTBOPUMbIE NpuU
00ObIYHbIX YCNOBUAX coeauHeHns. A ecnum
LaBJIeHME PE3KO CHU3UTb, 3TN BELLECTBA
MFHOBEHHO BbiNagalT B ocanok. M3-3a
60/IbLLOI CKOPOCTM MpOoLLecca nony4atT-
CA MeNkKMe U OONHAKOBblIEe 4YacCTulLbl.

TEXHOJIOrMa U NnPUPOAA

VIMEHHO Takon noaxon, MO3BONW YHU-
BEPCUTETCKUM XMMUKaM cAenatb oguHa-
KOBbl€ 4YacCTuLbl HOCUTENd Ans kKaTtanu-
3aTopa — okcuga umpkoHud. MNpuyem oa-
HOBPEMEHHO C OKCMAOM M3 BOAbl BbiNa-
oann 1 YacTuubl MeTanna-karanuaarto-
pa, n He NpPoCTOo BbiNnaganu, a dopmu-
poBanu knactepbl HEOOXOAMMOro pasme-
pa NpsgMO Ha MOBEPXHOCTU HOCUTENS.
VccnepoBatenn Hayydnnamcb CUHTE3NPO-
BaTb 4aCTULbl C KlaCTepPaMm CaMbIX MO-
MyNSpHbIX METanoB: MAaTUHbI, HUKENS
n KobanbTa. ITM KaTanusaTopbl cpasy
rnokasanam CBOW MpPeuMyLLeCTBaA: B Tex
npoeccax, rae obbl4HO nonyyaeTtcs Oy-
KeT OpraHnM4Yeckux BeLLeCTB, coaepxa-
WMX OT napbl 4O ABYX OECATKOB aTOMOB
yrnepopaa, ctanu o6pa3oBbiBaATLCS JMLb
LLenoYKM N3 NATU-LIECTN aTOMOB. TO eCcTb
XUMUYECKUIA peakTop npubamnsuncs K
TOYHOCTU, XapakTepHou ana 6uonoru-
YECKNX CUCTEM.

LleHHbI MaprapvH
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Oona u3 HCUpHvIX KUCAOM MAP2APUHA

Bpems oT BpemeHn B o0OLiecTBe, Kasa-
nocb Obl, 6ECNPUYNHHO BCMNbIXMBAIOT HO-
OVM MO OTHOLUEHUIO K TOMY WU UHOMY
BewecTBy. OgHa 13 HepgaBHUX GobUit —
609a3Hb Hukens. CumTaeTcs, 41O, AOTPaA-
rmBasiCb 4O 9TOr0 MeTanna, He BaxHO,
MOHEeTKa 3TO WMAW KacTptJibka U3 He-

p>XXaBeloLlel cTann, MOXHO 3apaboTaTb
3K3eMy, a TO U Koe-4To noxyxe. MeTtan-
Nypru, KOTOPbIM M3BECTHO, YTO HUKENb —
OJMH N3 caMblX KOPPO3NOHHOCTOMKNX Me-
TasnaoB M NPOCTO Tak B BbIAENIEHUSAX KOXW
pacTBOPATLCS He OOJIKEH, BCceraa Bbipa-
Xanu yauBneHne no noeogy 3Ton ¢do-
6un. OgHako, okasbiBaeTcs, A1 MUKPO-
N HAHOYacCTUL, HUKENA [ENCTBUTENbHO
ecTb cBOOOAHLI Npoes3n B Halw opra-
HM3M. TpaHCNOPTHbIM CPEACTBOM CIy-
XUT MaprapuH, KOTopblA genaiT C no-
MOLLbIO HUKENEBbIX KaTannm3aTopos.

Eule co wkonbl Mbl 3HaeM, 4To Mapra-
PUH TOTOBAT M3 PacTUTENIbHOrO Macrna.
Y7106bI, HaNpMmep, NOLCONHEYHOE Mac-
N0 cTano TBepAbiM, €ro rmapupyltT —
HachblWalT MONEeKylbl BOOOPOLAOM.
VIMEHHO 3TO 1 aenaeT HUKeNb, HAHECEeH-
HbIll HA HOCUTEeNb — KM3enbryp. [Ana ad-
GbEKTMBHOIO NpeBpaLLeHns NopPoLLIOK Ka-
Tanuaartopa nepemMelnBadT ¢ pacTu-
TENlbHbIM MacJ/IOM MpPW BbICOKOW Temne-
patype. Pagymeercs, NnoTom OT KaTtanu-
3aTtopa Hago m3baBUTbCA — M 3TO ca-
Moe cnaboe mecTto npouecca. O6paso-
BaBLUYIOCS ropsivyt0 cMecb GUNLTPYIOT CO
BCEM BO3MOXHOM TLWATENbHOCTbI, HO
NMOJIHOCTbIO yOanuTb OcTaTkX Katanmaa-
Topa He nonydaetcsa. Ecnu xe B TexHo-
norum npomcxogout cbon, a 3TO, YBHI,
Cny4yaeTcs, TO B KOHEYHbI NpoAyKT, a
3Ha4YUT, 1 Ha Haww 6yTep-6poabl, nona-
naeT Hukenb. K coxaneHuo, opraHnamy
yesioBeka HMKeNs HyXHO COBCEM Maro,
a M3bbITOK ero o4eHb OMaceH ans 340-
poBbsi. [03TOMY yyeHble OaBHO 03aja-
YyeHbl nouckomM Bonee 6e30MacHoOro 1 He
MeHee 9dGEeKTMBHOrO KaranmaaTtopa.

3Ty npobnemy pewmnnn yyeHole n3 NH-
CTUTYyTa HedPTEexXMMM4yeckoro cuHTesa
nm.A.B.Tonunesa PAH n Bcepoccuincko-
ro MHCTUTYTa MULLEBOI MPOMbILLNEHHOC-
M. OHM paspaboTanu KaTanu3aTopbl 13
Lpyroro metanna — nannagusi, KoTopbli
HaHECEH Ha MHOW HOCUTENb — OKCUJ, anio-
MUHNS.

Y HOBbIX KaTanM3aTopoB MHOro npe-
nmyuiecTs. Bo-nepBbix, 61aropoaHbIit
nannaguvin ropasgo MHepTHee U, crneno-
BaTeNnbHO, Oe3onacHee AN 4YenoBeka,
4yeM HuKesnb. Bo-BTOpPLIX, OH B ThiCA4M pa3
3dPeKkTBHEE, COOTBETCTBEHHO €r0 HYX-
HO B ThiCAYM pa3 MeHblue. B-TpeTbux,
HOBbI KaTanuaaTop ferye ynanutb n3
npoaykTa, 0COBEHHO ecnn UCMNoIb30BaTb
pa3paboTaHHOE M 3anaTeHTOBaHHOEe
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TeEMU Xe aBTopamMu ycTponcTeo. Mexay
npo4nM, oTpaboTaHHbIN KaTanuaaTop B
NPUHUMMNE MOXHO MPUMEHATb BHOBb U
BHOBb, 6€3 noTepu ero kayectsa. Hako-
Hel, CTpyKTypa MOJIeKyn npoaykra, no-
JIY4EHHOr 0 Ha nanfagneBoM KaTanmaaTo-
pe, ropasno «MoHATHee» OpraHnu3my, Yem
B C/llyyae kaTanuaaTtopa Hukenesoro. Ka-
3anocb Obl, pasHULA HEBeNMKa — 4YyTb
1MHa4ye NMoBEepHYTbl XNUPHO-KNUCIOTHbIE Le-
MoYkM, — a BOT CBOMCTBA OT 3TOr0 He-
60/IbLLIOr0 M3MEHEHUS CYLLLECTBEHHO Me-
HatoTcsa. Bnpoyem, 3170 MHEHUE pa3aens-
0T OTHIOAb HEe BCE Yy4eHble (CM. «Xumung
M Xn3Hb», 1999, Ne 8).

Kasanocb 6bl, €CTb Yy NafnagneBoro ka-
TanM3atopa CyLEeCTBEHHbI HeJOoCTaToOK —
Bonee BbicOKasi LieHa 61aropoHoOro Metarn-
na. CTouT N1 oBYMHKa BblOENkn? Ha aToT
BOMPOC OTBETWU/T OfIH 13 aBTOPOB 13006pe-
TeHus, npodeccop B.M.Pponos: «Pacxon
nannaavs Heeenvk, a oblume 3aTpaTbl Ha
npouecc 6yayT COMOCTaBUMbI UK Aaxe
MeHbLLE, YeM B cnydae Hukens. Kayectso
e Takoro npoaykra 3Ha4YnMTenNbHO Bbilwe.
rNaBHOE — HOBblE KaTaM3aTopbl NO3BONAT
COXPaHUTb 30POBbLE NIIOAEN, a 3TU pacxo-
Obl BCEraa OKynarTCs — €C/M He CerofHs,
TO 3aBTpa».

MUoHHBbIE XuakocTu
Ha cnvxbe dapmaueBToB
H
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He6o ronyboe. Bopa mokpas. XvMuKkn
xumMmunyat. lNocnegHas McTuHa He MeHee
HernpenoxHa, 4em npeaplaywue, cemae-
TeNbCTBOM Yemy nasuiHasa paborta xumMm-
koB 13 N’HNNXTI0C nop pykoBOACTBOM
KaHampaTa XMMunyecknx Hayk A.P.Onbma-
Ha. YdyeHble nNpuaymanu HOBbI cnocob
CUHTEe3a OEeNCTBYIOLLLErO BELEeCTBa Balu-
nona, BNpovyeM, He TOJIbKO ero — yyac-
TNe B NMpoLecce OOHOro U3 «XUTOB» CO-
BPEMEHHOW OPraHnyeckom Xmmum, Tak
Ha3bIBAEMOW MOHHOW XUAKOCTU, OTKPbI-
BaeT NepcrnekTVBbl AN XUMUYECKOTO U
XNMUNKO-(papmaLeBTUYECKOro Npon3Bos-
cTBa 6e3 npeyBesInYeHnss orpomHblie. Hy
1, camo coboin, He 0OOLWIOCh B 3TOM
nene 6e3 nannagneBoro katanmsartopa.

Kak HM cTpaHHO, OCHOBY Banupona,
MEHTUNOBbLIN (OT C/I0BA «MEHTOJ1») aunp
130BasiepMaHOBON KNUCNOTbI, OO HeaaB-
Hero BpeMeHu genann gonoToMnHbIM Cno-
cobom, nsobpeTeHHbIM eule oo MNepson
MWPOBOW BOMHbI HeMeuKkMn dapmaves-
Tamu. M3 cmecn NnpoaykToB CNMPTOBOro
OpOXeHns, BCeEM U3BECTHOr0 CUBYLLHO-
ro mMacna, BblOensnnm MUCXoaHoe Belle-
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CTBO — M30aMWUNOBLIN CNNPT, B ABE CTa-
OV OKNCNSNU ero 00 n3oBanepmnaHoBoOM
KNCNOTbl, MOTOM CMELUMBaNM KUCNOTY C
MEHTOJIOM U1 nosy4anu Tpedyemslin abup.
Xopouwunii, HO 04eHb rpA3HbIA. He B Obl-
TOBOM, KOHEYHO, @ B XUIMUYECKOM CMbIC-
Jle 9Toro cnosa — B NpoAykTe Obl10 OKO-
N0 0ecaTn NpoLeHTOB npumeceln. Noas-
NFNUCb OHU M3-3a TOro, YTO OTAENUTH
UCXOOHbI N30aMUIOBLIA CAUPT OT MpPO-
YMX KOMIMOHEHTOB CUBYLLUHOIO Macia He
y4aBanocCb: OHU THAHYNUCb Yepe3 BeCb
TEXHONIOMMYECKMin Npouecc, BCTynanu B
Te Xe peakuun 1 nonagann B KOHeYHbI
NMPOAYKT.

Ounctntb 3dup OT nNpumecer nbita-
NIOCb HECKOJIbKO MOKONIEHUA XUMUKOB.
Bnnotb A0 TOro BpeMeHu, Koraa yyeHole
13 THUNXTIOC He npennoxunm npuH-
unnmanbHO HOBbIM MeTon, CuHTe3a: Ha
OCHOBEe M300yTuneHa (U3 Hero genawT
VICKYCCTBEHHbIN Kay4yK) M OKUCK yrne-
poaa, TO eCTb yrapHoro rasa.

XMuUKn, 4TOo HasbiBaeTcsd, nonanv B
necsaTky. Bo-nepBbix, CMHTE3 MO UX Me-
ToOMKe UOET B OJHY CTaauto, npuyiem 6e3
NoBGOYHbIX NMPOAYKTOB, a 3HAYUT, U 3bUp
B KOHEYHOM cYeTe nosyyaeTcs noyTn 6e3
npumMecen. A BO-BTOPbIX U B FNaBHbIX,
BbIOOP peareHTOB oka3asics Ype3Bblyaii-
HO 3P DEKTMBHBIM 1, BO3SMOXHO, YHUBEP-
caslbHbIM.

MTak, 4yToObl peakuns, kKak roBOpaT Xu-
MWKU, NnoLuna, aBTopbl NCNOMb30BaNu ka-
TanM3aTtop — KOMMJIEKCHOE COeANHEHNE
nannagua. Eule Ha ctagum nabopartop-
HbIX MCCnenoBaHWii ydyeHble obpaTuin
BHMMaHMWE Ha WHTEpPEeCHOe SBJIEHME: B
HEKOTOPbIX Cly4asx Ha BHYTPEHHMX CTEH-
Kax peaktopa o6pa3oBbiBanacb TEMHO-
OopaoBas BaA3Kasa rnjeHka, a cama peak-
LLMOHHAsa CMECb 13 XEeNnToln cTaHOBUIACh
noytn OecuBEeTHOMN.

M3yyas coctaB 60pAo0BOM MaccChl, Xu-
MUKW BbIICHUAM, YTO 3TO Tak Ha3blBae-
Masi MOHHas XWAKOCTb, B KOTOPOW posu
MOJIOXUTENIBHO M OTpUUATENIbHO 3aps-
KEHHbIX KOMIMOHEHTOB WUrpaloT HE MNpu-
BblYHblE HEOpPraHM4Yeckne WMOHbI BPOLE

Tex, 4YTO MOJly4yaloTCs Mpu pPacTBOPEHUU
B BOJE MOBAPEHHOW COMN, a OpraHnyec-
Kne coegmnHeHuns. B naHHOM cnyvae MOH-
HYIO XWAKOCTb 00pasyT oamH n3d doc-
®UHOB 1 CyNnb®OKNCIOTA — KOMIMOHEH-
Tbl KaTanuaartopa. lNMpruyem XnaKocTb aTa
BO3HMKAeT BO BpeMs peakuumn, a cae-
NnaBLlWINA CBOE OENO KaTtanm3aTop B Hen
pacTBopsieTcs, TO eCTb caM COOOW Bbl-
XOAUT U3 30Hbl NpeBpalleHns. 3HauuT,
BbUIMB U3 peakTopa MOJIyYEHHbIA METU-
NoBbI 3pUpP N30BANEPUAHOBON KUCNO-
Tbl, NOHHYIO XUOKOCTb C PACTBOPEHHbIM
B HEN Nannagnem MOXHO CMbITb aueTo-
HOM ¥ mUcnonb3oBaTb Npu HapaboTke
crnenylowmx nopunin nNpoayKTa, CIKOHO-
MMB OpParoueHHbIN nannagum n He TpaTs
CUN Ha O4YMCTKY OT Hero Oyaywero Ba-
nvupona.

«MeToa AeNCTBUTENIbHO XOPOLU, — pac-
ckasblBaeT pykoBoauTesb npoekta A.P.9nb-
MaH. — HO Mbl Hapgeemcs, 4TO, U3Yy4uB
CBONCTBa GOCPOHMEBDBIX MOHHBIX XNAKO-
CTEN U BbISCHUB, Kak OHU BAUSIIOT Ha Ka-
TanuTnyeckme CBOWCTBA nannagug, yoa-
CTCS MPUMEHUTb 3TOT METOA, U K APYrnMm
npowueccam C y4aCTMeM OKUCU yrnepo-
na. 3HauuT, OywucTble BellecTBa ANg
nappomepnum n KOCMETUKN, NOBEPXHO-
CTHO-aKTUBHbIE BeLlecTBa A1 MOIOLLNX
CpeacTB v Apyrme nNpoaykTbl HA OCHOBE
CNOXHbIX 3dUPOB MOXHO ByaeT nony4yaTb
npotle, 6uicTpee n gewesne». Hegapom
akcnepTbl MHTLL o6paTtnnu BHMMaHWe Ha
3Ty paboTbl U NOMeCTUNN ee B Basy nep-
CMEKTUBHbIX MPOEKTOB.

Xumuyeckas kapycenb
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Cpoenatb C NoMoOLWbIO Kartanuaatopa u3
Bpara apyra, n3 s14a 1 pas3pyLumTens 030-
HOBOIO C/lIOS — MOJie3Hble BellecTBa
cMornu xumumkn n3 Mry mm. M.B.Jlomo-
HocoBa. [lpouecc, KOTopbIi OHM paspa-
6oTanu, N03BONSET NPEBPATUTL YEThIPEX-
XJIOPUCTBIN yranepos, B xnopodopm, a 3a-
OJHO NONYYNTb XIOPUPOBaHHbIE Napadu-
Hbl — BelecTBa, HeobxoaMmble Ans NpPo-
M3BOACTBA Pa3HOOOpPasHbIX CTPOUTEb-
HbIX N OTOENO4YHbIX MaTepunanoB, B 4aCT-
HOCTU — NInHOJieyMa. MCCﬂe,D,OBaHVIﬂ yye-
HbIX nogaepxanm PODPU n doHg copen-
cTBua passutuio MM HTC.
«OnacHelLwm BparoMm poga yenoBeye-
CKOr0» YeTbIPEXXJIOPUCTBIV YrNepos, cTan
HeoaBHO: elle neT ApaguaTb Hasapn, OH
Ka3ajicd He3aMeHUMbIM XnagareHTom Oongd
xonoannbHukoB. Cenyac NpPoU3BOACTBO
CCl, npekpalieHOo, HO B HEKOTOPbIX XW-
MUWYECKMX MPOoLLeccax 3TO BELLECTBO MO-
nyqaeTcs Hem3bexHo, B kadyecTBe noboy-
HOro Npoaykta. Tenepb Xe, Korga BbIsC-



HMNOCb, 4TO neTy4yue XxJaopyrneponsb
BPeOHbl MPOCTO-TakM Ha MjiaHeTapHOM
YPOBHE, CTaNo O4EBUOHO — HeTbIPEXXI0-
puUCTLI yrnepon Hago He BbiOGpachiBaTb
B atMocdepy, a yHu4ToxaTb. Ho kak, Beab
3TO0 BECbMa MHEPTHOE coeamHeHne? Cxun-
ratb CCl, H1 B KOEM cnyyae Henb3s —
obpasyeTcs 900BUTbI XTOPUCTbI BOAO-
pon, a manenwnii cboi npouecca Mo-
XeT NPUBECTU K BO3HWKHOBEHWUIO OMOK-
CWHOB — BELLECTB, HECPABHEHHO Gonee
YCTOM4YMBbLIX U SA0BUTBIX, YEM CaMm YeTbl-
PEXXNOPUCTLIN yrnepoa,.

BHellHe pelueHre KaxeTcs o4eBULHbIM
[axe LWKONbHUKY. HyxHO oToGpaTb n3
yeTblpex XJIOPOB OAUH UKW OBa U 3ame-
HUTb UX Ha BomopoAbl. Monyyatcs nubo
xnopodopm, MMBO XIOPUCTLIN METUIIEH.
OHKM ropasno MeHee S40BUTHI U B NpU-
pone pasnaratTca ObiICTpee, Kpome
TOro, 970 LEHHOE Chipbe AN XUMUYec-
KO NPOMBILLNEHHOCTUN. HO B Xn3HWN BCE
TpyaHee, YeM B y4eBHUKE MO XUMUM.

B 6e3ycneLuHbix NonbITKax pewmnTs 3a-
[advy y4eHble BCEro mMupa norpatuiam He
OOWH rof, U He OAuH rpaHT. Ypada co-
BCEM HEOABHO Y/blGHYyNacb KOMNEKTUBY
Yy4eHbIX MOA PYyKOBOACTBOM akagemMmuka
W.M.Beneukoit n npodeccopa B.B.Cmup-
HOBaA.

Moes Ta xe — aToMbl B MOJiEKyfiax pas-
HbIX COEAMHEHNI HAA0 NPOCTO NOMEHATb
MecTamMu: BMECTO XJIOPOB MNOCTaBUTb BO-
[opoapl n Hao6opoT. MICTOYHMK Xnopa —
TOT CaMblli HETBIPEXXJIOPUCTLIN YrNepoa.
McTouHnk Bogopoaa — obbluHble napa-
@VHbI, BNU3KMEe POACTBEHHUKNU TeEX, U3
KOTOpbIX AenalT cBe4vkn. A moMoraer Ka-
Tanna3aTtop Ha OCHOBE Me[wn.

MexaHn3m npouecca — cBoero poja
XnMmnyeckasa kapycenb. B coctase kata-
nm3aTopa Mefb OKMCNSETCH, TO eCTb Te-
pseT OAVH 9NEeKTPOH. B Takom akTMBHOM
COCTOSHUMN OHA pearnpyeT C YeTbIPEXXJIO-
pUCTbIM YrnepoaoMm — oTbupaetr OAuH
xnop. OcTtaeTtcs pagukan, B KOTOPOM Ha
OJVH yrnepon, npuxoguTcs BCEro Tpu xno-
pa. OH 6beT no monekyne napaduHa u
oTHMUMaeT y Hee Bopopog. lMonydaetca
xnopodopm. A octaBLuniics 6e3 Booopo-
[a pagukan — octatok napaguHa — 6e3
[ena ToXe He CUOUT 1 aTakyeT YeTblpex-
xnopucTblin yrnepon. Otbupaet xnop,
cTaHoBsCb xnopnapaduHom. CHoBa no-
nyyaeTcqd pagwvkan yrnepoga Cc Tpems
Xxnopamu, KOTOPbIA BCTynaeT B CBOIO
nrpy. B T0 Xe Bpemsa 4acTb pagukanos
pearvpyeTr C xJ10puaOM [OBYXBaJl€HTHOM
Menu, B pesysbTaTe Yero pereHepmpyert
aKkTuBHas ¢dopma kartanuaatopa U BO3-
HUKaEeT AOMNOJIHUTENIbHAs MoJiekyna xiop-
napaduHa.

Peakunsa npet no uenu go Tex nop,
noka NpPakTU4eCKn BECb YeTbIPexXXnopu-
CTbI YrNepos, He NPeBPaTnTCH B XJ10PO-
dopm, a napaduHbl — B XJIOPUPOBAH-
Hble napadwuHbl. MNpuyem BCe 3TO Mpo-
MCXOOMT B pacTBOpe, U3 KOTOPOro npo-
LYKTbl MOXHO BbIAENNTL NPOCTON nepe-

TEXHOJIOrMa U NnPUPOAA

FOHKOM. TeXHONOrM4eckne TOHKOCTH Npo-
LLecca, paBHO Kak 1 COCTaB KaTanm3arto-
pa aBTOpPbl NATEHTYIOT. TOHKOCTEN 3TUX
HeMano — HOBbIA noaxon TpebyeT He-
CTaHOAPTHOrO TEXHONIOrMYecKoro o6opy-
noBaHus. B nabopaTopHbIX YCNOBUSAX
nepBble OMNbITHblE MAapTUW NpPoOAyKTa,
CBOWCTBA KOTOPOro COOTBETCTBYIOT Tpe-
60oBaHUAM K TOBapHOMY xjioprnapaduHy,
yXe noflydyeHbl. A B COTPYyOHUYECTBE C
Konneramu u3 manbix npennpuatuii
«HeripOK KaTtanusatopbl» n «CAHAK-1»
y4yeHble CAPOEKTMPOBAAM U MOCTPOUIN
CTEHOO0BblIE YCTAHOBKM ON9 NMPOU3BOJ-
ctBa. [Ja n ncnbltaHna B 3aBOACKUX YC-
nosusx, B 3A0 «Kayctuk» nogTesepamnu:
TexHosiorus paboTaeT M NO3BONSAET Mo-
Ny4nTb B OOHOM peakTope xnopodopm,
xniopnapaduH, a 3a04HO n36aBUTLCS OT
BPELOHOCHOI0 4eTbIPEXXJIOPUCTOr0 yr-
nepoga.

MeTaHon B 3aMKHYTOM Kpyre
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B 4em-TO NoXoxytlo TEXHONOrMIO, TOJIbKO C
OpYrM BeLLLeCTBOM, METaHOJIoM, npuay-
Manu ydeHole n3 NHctutyta HedTexmmu-
yeckoro cuHteda PAH vm. A.B.Tonuymesa.
B pesynbtate paboThl katanusaTopa no-
nyvaeTtcs dopmanbaerng, npudem 6e3
ocoboro Bpena ajis okpyxatolen cpeapi.
HoBasi TexHonorus He Tosibko 6e30TxXof-
Ha — OHa elle WU NOo3BONSET UCMOJIb30-
BaTb YrNEKNUCbIA ra3 nNpsiMo 13 BO3ayxa.

Boobuwie cuHTe3 dopmanbaernga ms
MeTaHoJla JAaBHO U LUMPOKO MUCMONb3YOT
B MPOMbILIIIEHHOCTN — MEeTaHOJ1 OKUCNS-
0T KMCNIOPOAOM BO3Myxa Ha kaTann3aTo-
pe. OgHako y 9TOoro Metoga ectb BecbMa
CyllecTBEHHblE HepocTaTkm. Bo-nepBblx,
HY>XXHbl JOpPOrve KaTannm3aTopsbl, kak npa-
BUNO, cepebpaHbie. CumTalite, To Xe ca-
MOE€, 4TO JIOXKM cepebpsiHble nctepeTb B
NMOPOLLOK M1 3anyCcTuUTb B peakTop. dddek-
TUBHOCTb X€ Takux KaTann3aTopoB HEBE-
nvKa — 1 npoaykTa rnonyyaetca mano, v
noboyHble peakuun nayT, a 3Ha4yuT, 06-
pasyloTcs HeHyXHble BewecTBa. Bo-BTo-
pbiX, dopmanbaern nosy4yaeTcs B cme-
Cn C BOAOW, CnepoBaTesibHO, Aanblue
HaOo ewe M OT BOAbl n3baBnATbes. Ha-

KOHeL, copacbiBaeMblii B aTMOchepy BO3-
ayx HeobxoaMmo ouuliaTb OT NpuUMecei
opraHn4yecknx COG,IJ,VIHeHVIVI, 4YTO CaMO no
cebe conpsaxeHo C HemManbiMu 3aTpaTta-
MW.

KoHeyHo, maeanbHbIM BbIXOA0M Oblo
Obl NpsAMoOe nonyyeHne Gopmanbaernaa
13 meTaHona. Ha 6ymare ans aToro Bce-
ro-TO W HY>XHO oToOpaTb y MeTaHona BO-
popon. Oeno ynupaeTtcs B Katanm3aTto-
pbl: MO0 OHW OAlOT CIULWKOM HU3KWUIA
BbIXOZ NpoAyKTa, 1Mb0 HaCTONbLKO AOPO-
rM, 4TO0 NPOW3BOACTBO dopmanbaernaa
HE OKynaeTC4. Kak cnencTteBme, NatTeHToB
Ha KaTannTnyeckme Cunctembl Ond Tako-
ro npouecca MHOro, TOJIbKO BOT MNpo-
MbILLUNEHHbIX TEXHONOIUIA 00 CUX NOp HeT.

Mpobnemy ynanocb pewnTb rpynne
y4eHbIX MoA, PyKOBOACTBOM npodecco-
pa, 0OoKTOpa XMMUYeckmx Hayk B.d.Tpe-
TbAkOBa. IMEHHO OHn BnepBbie B Mupe
co3janu Takue KatanuadaTtopbl Ansg nps-
MOIro0 HEOKMUCNNTENbHOro gernapunposa-
HUG mMeTaHona B dopmanbaernna, 4To
BbIxoA, npoaykTa npesbicun 90%! bonee
TOro, NOMMMO COOCTBEHHO dopmanbae-
rmoa, KOTOprVI Nnerko CKoOHaeHcumpoBaTb
1N BbIBECTU M3 NPON3BOACTBEHHOIO LMNK-
na, B peakuuu, camo coboii, obpasyeT-
C4 BOOopoA. Ero MoxHoO BOBNEYbL B rno-
pvpoBaHMe amokcupa yrnepoga (KoTo-
pbii 6epyT n3 atMmocdepsl) 1 nonyyatb
TakuMm 06pa3oM METaHOJ, KOTOpbI, B
CBOIO 04Yepenb, MCMONb30BaTb ANA CUH-
Tesa dopmanbgervpa. MIubimMu cnoBamu,
13 NoB6OYHOro NpoaykTa — BOAOpoAa —
n yrnekmcnoro rasa, noCtoaHHO B Orpom-
HbIX KOJinyecTtBax BbIGDaCbIBaeMOFO B
BO34YX pa3nYHbIMMU NpeanpuatnamMmu,
MOXHO CMHTE3NPOBATb AOMNOIHUTEJIbHOE
KOJIN4eCTBO CbIPb4.

CocTaB HOBbIX KaTtann3aTtopoB M3006-
peTaTtenu noka AepxaTt B CEKPETE — OHU
cenyac maTeHTylT ero. EQMHCTBEHHOE,
4YTO COOOBLLLAIOT O HOBUHKE aBTOpPbI, — Ka-
Tann3aTtopbl KepamMmnyeckne, N B HUX HeT
HW rpamma 6naropofHbIX MeTannos. A
3HA4YNT, U CTOMMOCTb TaKmUX KaTanun3a-
TOPOB O0/XHA OblTb HEBbLICOKOI.
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MexpyHapoaHbiiA
Hay4HbIi KOMMTET

Corey E.J. (USA);

paHuk B.I'. (Mocksa);

Noyori R. (Japan);

3edupos H.C. (Mocksa);
Atta-ur-Rahman (Pakistan);
Kapues B.I'. (HepHoronoska);
Bergman J. (Sweden);

Kyxapb B.T1. (Knes);

Huisgen R. (Germany);
NoauHckuin M.O. (Knes);
Katritzky A.R. (USA);

MwuHknH B.W. (PocTtoB-Ha-[oHy);
Van der Plas H.C. (Netherlands);
MpeobpaxeHckaa M.H. (Mockga);
Spinelli D. (ltaly);

CtoHuk B.A. (BnagnBocTOK);
Elguero J. (Spain);
TapTtakosckuii B.A. (Mocksa);
ApnekeHoB C.M. (KaparaHga);
ToncTtukos I.A. (HoBocnbupck);
AHnppoHatn C.A. (Opecca);
Tpodumos B.A. (MpKyTCK);
Beneukasa W.M. (Mocksa);

Xunga B.I. (Knes);

BoponkoB M.I. (NpkyTCK);
Yynaxun O.H. (EkatepuHbypr);
nywkos P.I. (Mocksa);
lOHycos M.C. (Yda)

OprkomurteT
KOHpepeHuun

Kapues B.I'. (Poccug),
YynaxuH O.H.,

AnpgpoHatn C.A.,
Abu-Arabi (Jordan),
Tonctukos I.A.,

lOHycos M.C.,

Choudhary M.l. (Pakistan),
Bergman J. (Sweden),
3edwupos H.C.,

Mopownkos B.B.

KOH®EPEHUMN - KOHPEPEHUUU - KOHPEPEHUUWU - KOHPEPEHLIUU

YBaxaemsbie konneru,
komnaHusa «InterBioScreen», MexayHapogHbii poHp, «HayyHoe napTHepcTBO»
npu y4yacTUM HauMOHaNbHbIX akageMuini Hayk ctpaH CHI
N Hay4YHO-MEeToauyYeckon nogaepxke PocCcuCKonm akagemMumn Hayk
npoaonxaiT nposeneHne MexayHapOLHbIX HayYHbIX KOH(MEpeHLnn
yyeHbix Poccun u ctpad CHI no xuMmnn u GMONOrM4eckoilt akTMUBHOCTH
CUHTETUYECKNX U NPUPOAHbIX FeTEPOLUKIINYECKUX COEAUHEHUN.

Tpetbs MexpayHapoaHasa KoHdpepeHuus
«XUMUA U BUOJTIOTNYECKAA AKTUBHOCTb A3OTCOAEPXALLUX
FETEPOLUKJIIOB»,
nocesauweHHaa namatn npod. A.H.KocTa,
coctoutca 16—19 mas 2006 r.
B r. YepHoronoeka (MockoBckass 061acTh)

Ha koHdpepeHunn 0yayT paboTaTb CEKLWU (pabounii 536k PYCCKUA 1 aHMANACKNI):
1. XMna CUHTETUYECKNX FeTEPOLNKIIOB;

2. XuMunsi NpupoOaHbIX COEANHEHWUIA;

3. Buonornyeckass akTMBHOCTb asoTcogepXxaumnx retepoumnknos.

MaTtepunanbsl koHdpepeHuMn B6yayT onybnrMKoBaHbl B COOpPHMKE TPyOoB «XUMUSA U
Guonoruyeckas aKTUBHOCTb a30TCOAEPXALUUX FeTepPOoLUKIOB» Cepun «Xu-
Mus m 6uonornyeckasi akTUBHOCTb CUHTETUYECKUX W MPUPOAHbLIX COeAUHEHW»
(Chemistry of Biologically Activity Synthetic and Natural Compound (CBC2006)) (B
Buae moHorpacdum n CD-ROM). B cOopHuK TpyaoB OyayT BKIKOYEHb!I TOJIbKO HO-
Bble, paHee HuUrae He onybnukoBaHHble MaTepuanbl. OH 6yneT comepxartb nie-
HapHble goknagbl (4-5 CcTp.), yCTHbIE goknagapl (2-3 CTp.) U CTEHAOBbIE — B BUAE
TeancoB (1cTp.). B 3aknounTtenbHbli pa3gen cbopHuka Takxke BoWayT Haubonee
VHTEPECHbIE HOBble aBTOPCKNE METOAMKN CUHTE3a CNOXHbIX a30TCOAEPXKALLMX re-
TEPOUMKINYECKMX COEAMHEHUI, pa3paboTaHHble y4aCcTHUKaMU KOHPEPEHLUN.

C6opHMK MaTepuanoB KoHdepeHuun O6yaeT M3gaH Ha PYCCKOM U aHTMIMACKOM
asblkax (B dopmaTtax moHorpadum n Ha CD-ROM).

OprkomuTeT npocut Bac oo 1 masa
2005 r. coo6LWKMTbL O BaLLEM Yy4acTuM
1 BbiCNaTb B apec oprkoMmTeTa
3arnosIHEHHYIO PErMCTPALMOHHYIO
KapTy-3asBKy MO 3/IEKTPOHHOWN No4Te
conf@ibscreen.chg.ru
WAN 3aperncTpupoBaTbcs Ha Beb-canTe:
www.CBCconf.com.

Matepuanel gna nyénvkaumm
B COOpHMKE TPYAOB KOHMEpPEeHLMN
(TEeKCTbl NNeHapHbIX M YCTHbIX A0KNaA0B,
CTEHIOBbLIX COOOLLEHNI
1 OpUrMHasbHbIE METOOMKN),
0hOpPMIIEHHbIE B COOTBETCTBUN
C npaBunamMn (pycckas v aHrnunckas
BEPCUM), MPOCUM HaMNpaBAaTb B afpec
penakuumn 1o 1 okrabpsa 2005 r.
TONbKO MO 3NEKTPOHHOWN MOYTE.

[MpaBuna odopmneHnsa matepmanoB —
CM. Ha carite KoHdepeHumn
www.CBCconf.com

PervctpaunoHHbIVi B3HOC:

AkagemMunyeckme y4acTHUKN:

110 € no 1 Hos6ps 2005 r.;

120 € no 1 despana 2006 r.;

130 € nocne 1 ¢espans 2006 r.;

BuaHec-y4acTHUKK:

200 € po 1 Hosbps 2005 r.;

220 € po 1 despang 2006 r.;

240 € nocne 1 despans 2006 r.

Monogbim ydeHbim (8o 30 ner),
acnupaHTam 1 ctygeHtam 6yayT
npenocTasfeHbl CKUAKK nocne
Nosly4eHns PermcTpaumoHHbIX dopm
1 Ha OCHOBaHWM KOHKYPCHOro oTbopa.

PernctpaumoHHbIi B3HOC BKJIIOYAET:

1). yyacTme B Hay4HbIX CECCUsX;

2). matepuanbl KoHdepeHunn,
noptdenb yyacTHuka (COOpPHUK TPyoOB,
[Mporpamma KoHbepeHumn);

3). nuTaHne B pecTtopaHax/kade
(oGen);

4). kode-6penkn B Te4eHne
4 pHeli paboTbl KOHbEepeHUY;

5). dypweT B AeHb OTKPbITUSA
KOHbepeHLunn;

6). KynbTypHas nporpamma
(oKcKypCcUn, KOHLEPT,
cneumanbHbie MeponpusaTUs).

Mo opraHn3auMoHHBIM BOMPOCaM, CBA3aHHLIM C MoAaYei 3asBOK U MaTepuasioB Ha KoHdepeHuumio, obpaluatbes k cekpetapto Oprkomuteta
koHdpepeHun CemeHoBoi JTio6oeu PepnoporHe (conf@ibscreen.chg.ru). Ten.: (095) 788-06-51, dakc: (095) 788-06-52.

[Mpoesn Ha KoOHpEepeHUUIo, NPoXuBaHne B rOCTUHULIE ONIaYMBaloTCa AeneratamMy CamoCTOsATesNIbHO. 1o onnare perncTpauymoHHOro
B3HOCa 1 odopmieHuto Bu3 obpawartbes kK anpektopy doHpga «HayyHoe napTHepcTBOo» YepHbiwweBoit TaTtbsiHe EBreHbeBHe
(spfond@spfond.ru). Ten.: 8-252-49489 (ona Mocksbl), 8-09652-49489 (o189 MHOrOPOAHMUX).
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KOH®EPEHUWUN - KOH®OEPEHUMN - KOHOEPEHUUU - KOHDEPEHLUU

MexayHapoaHaa kKoHdpepeHuus
Nno XMMMU reTepoumuKIIN4eCKnx coeauHeHun,
noceaweHHas 90-neTuio
CO OHA poxaeHus npodgeccopa
Anekcesa HukonaeBunya Kocta

C 17 no 21 okTtabpsa 2005 r. B MockBe Ha xMMmnyeckoM dakynbTeTe
MoCKOBCKOro rocygapCTBeHHOro yHMBepcurteTa
um. M. B. JlomoHocoBa coctoutca MexayHapoaHas KOHdepeHumd
no XMMWUU TeTEPOLMKINYECKMX COeAnHeHnn, noceaweHHaa 90-netuio
CO [OHS POXOEHUS 3aCNYXEHHOro AeaTens Hayku n TexHukn PCPOCP,
npodeccopa Anekcess Hukonaesuya Kocra.

Ona yyactna B KOHdepeHUnn Heobxoaumo He no3gHee 1 mas
BbIC/N1aTb 3asBKYy Ha yyacTtue (popma Ne 1)
ANneKTpoHHOM nouTon (Kost-2005@org.chem.msu.ru)
nnMbo 3aperncTpupoBaThbCs Ha canTe KOHpEepeHLun
(http://www.chem.msu.su/rus/events/kost-2005/welcome.html).
Te3ucbl 0okNagoB NPUHUMAIOTCA He no3gHee 1 uIoHSA
(nnenapHble — 30 MUH., ycTHble — 10 MUH., cTeHaoBble — dopma Ne 2).

Opre3HOCHI: HayyHble COTPYaHUKM — 1500 py6., CTyOeHTbl, acnupaHTbl —
500 py6., conpoBoxaatowme nuua — 500 py6., MHOCTPAHHbIE HAY4YHbIE
cotpyaHukm — 300 eBpo, MHOCTPaHHble CTyaeHTsl — 150 eBpo,
conposoxgatowume nuua — 150 espo.

MoppobHasa nHdopmauus o KoHbepeHunn BGyaeT pasmelleHa Ha cainTe
KoHdepeHumn (http://www.chem.msu.su/rus/events/kost-2005/welcome.html).

dopma Ne 1
3asiBka Ha y4yacTue B KOHdepeHuumn
. Gamunng, nma, otT4ecTso
. MecTo paboTbl 1 3aHMMaemast AO0JIKHOCTb
. YyeHasa cTeneHb, 3BaHue
. Tema poknaga
. XapakTep noknaga (nneHapHbIn, YCTHbIN, CTEHLOBbLIN)
. Agpec, TtenedoH, dakc, e-mail
. HeobxoommocTb npepocTaBneHns MecTta Afs NPoXnUBaHUS

N o ok WON =

bopma Ne 2

HaseaHue poknapa (pasmep wpudta — 14, xupHbiit), 1,5 UHT.
®.U.0. (pasmep wpudta — 13, XupHblii), 1,5 UHT.

HasBaHune opraHusaummn (pasmep wpudrta — 12, kypcus), e-mail
2 nHT. TekcT poknaaa

Tesucbl goknaga Heobxoammo nedataTtb Ha 1 cTp. yepes 1,5 uHT. Monsa: nesoe —
3 cMm, ocTanbHble No 2,5 cm. WpndpTt — Times New Roman (12). Ccbinku Ha nutepa-
TYpy — B KBapaTHbIXx ckobkax [1]. Cxembl peakumin O0SXHbl ObiTb MpPeacTaBieHb
B penaktope ISIS-Draw, wpndT Times New Roman (12).

Cnncok nutepaTypbl:

1. JI.A.Ceupuposa, .A.l'onybesa, WN.B.AnuHHbix, XI'C, 1657 (1996);

2. D.E.Berlinger, J.J.Lalonde, J.Org.Chem., 52, 1601 (1987).
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HayuHbiii kOMuUTeT
KOHpepeHuumn

akan. B.B.JlynuH (Mocksa),

akagn. H.C.3edupos (Mockga),
npod. H.B.3bik (Mockga),

npod. J.A.Joule (BennkobputaHusa),
npod. J.Elguero (McnaHug),

npod. J.Bergman (LLUseuns),

akag. 9.Jlykesuy, (Jlateus),

akan. b.A.Tpodpumos (MpkyTck),
npod. B.l.paHnk (Mocksa),

npod. A.B.Bapnamos (Mocksa),
npod. A.A.MoTexnH (CaHkT-MeTepbypr),
npod. A.B.TkauyeB (HoBocnbupck),
npod. W.A.CamcoHusg (I'pyaus),
npod. I.I.JaHarynaH (ApmeHuns),
npod. B.A4.0OpnoB (YkpanHa)

OprkomurteT

0.X.H., npod. M.A.lOpoBckas,
K.X.H. B./.lWWTena,

K.X.H. A.B.KypkunH,

K.X.H. A.B.KapyaBa.

Ten. (095)939-53-76,

dakc (095)932-46-88
(KOpoBckoit),
Kost-2005@org.chem.msu.ru

UHdopmaumnoHHasa
noppepxka
KOHdepeHunm

«XUMUS FeTepoLNKINYEeCKNX
COEVHEHUN»,

«N3Bectna PAH, Cep.
XumMmunyeckas».
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HEOBXOANMOE
3ABOJIAYHMBAHUE

Y4eHbie n3 Oraiio BbisiC-
HWUW, YTO PYKOTBOPHOE
60J10TO HErJIoxo oyuila-
eT cTekamLylo C ronevi
BOAY OT yA06PEeHIA.

B 3apy®©oe>xHBb X naodopaTopwuasax

Korna HacTynaeT BeCcHa, pacTasBLUMI CHEr CMbIBaeT C nofiei Hemasno yaobpeHuii. Boga B pekax oborauiaet-

cs coegmHeHnamn docdopa 1 a3oTa; OHM HaAKaNIMBAIOTCHA B 03EPax U MOPSAX HMXE MO TEYEeHWIo, rae cnyxart
nuwein gna sBogopocnei. Kak notenneet, Te HayMHaloT GYpPHO pas3MHOXaTbCs U MOraowartb KMCNopon, OTHU-
Mas ero y BCex oCTasibHblX BOASAHbIX TBapei. MNMonyyaetcsa 3amop. Ero-to n HabnogaT 6uonorn, HanpuMmep, B
HU30BbSAX Muccmcmnu: cemb ThiCAY KBaApaTHbIX MUIb MeKCUKaHCKOro 3anvBa Tam, rge B Hero BnajaeTt aTa
rnaBHas peka CLUA, cTtaHOBATCS M3-3a rMNOKCMM MEPTBOW 30HOW.

Yuneam Mutd n3 Oraiickoro yHmBepcuteTa npegnaraeTr Meton 60pb0bl C 3TUM HEU3BEXHBIM 3/1I0M MHTEHCUBHO-
ro 3emsefenns — pykoTBOopHble 6onoTa. [lga roga Hasag Ha 6epery nputoka Oraio — peku Benuvkas Maiiamun —
OH 3anoxun 6onoto. OHO NpeacTaBnsieT coboi Kackaz M3 NATU BbIPbITbIX OyNba03epoM HGacCeliHoB, KaxAaplid 13
KOTOPbIX PACMOJIOXEH YyTb HUXE npeaplayllero. B pesynbtate Boaa, nonae B kackan, MeA/eHHO Mo HeEMy npoca-
4YMBAETCH M B KOHLLE KOHLLOB OKa3blBAETCS B PEKE.

Kak okazanocb, 601070 Becbma adPEKTUBHO YUCTUT BOAY OT NMpuMeceit: copepxaHne docdopa cokpallaeTcs
Ha 60%, a a3oTa — Ha 40%. «DPochop MOXeT nponexaTs B 6010Te AECATUNETUS, MO3TOMY CO BPEMEHEM Ha AHE

William Mitsch, 00pasyeTcsa O4YeHb NUTATENbHbINA FPYHT, KOTOPLIN rOAUTCS Ha yoobpeHus», — roBOpPUT aBTop muccnenosaHus. MNpa.-

Mitsch.1@osu.edu 0a, OH yManymBaeT O TOM, Kak OblTb C MaNpUNHBIMKM KOMapamu, Beb OS89 3almTbl OT HUX 60noTa M OCyLuatoT.
B 3apy®©oe>xHBb X naodopaTopwuasax

CJIOUCTLIN E CTb Takoe BeLeCTBO — aNlOMUHMA TUTaHa. B HemM Ha aTtoM TuTaHa NPMXOAUTCHA OAMH aTOM anloOMUHWS, a

METAN TemnepaTypa naaBfeHns, PaBHO KakK M MPOYHOCTb NMPX BbICOKOW TEMMnepaType, OKa3blBAETCH 3HAYUTENbHO

KanngpopHuiicknii metan-
Jypr npyaymas, Kkak cae-
natb Aeryavilimg u rnpoy-
HeALWni matepuar.

Mpecc-cekpeTapb
Rex Graham,
ragraham@ucsd.edu

BbILLE, YEM Y KaXA0ro MeTanna no otaesnbHOCTU. MeTannoBenbl AAaBHO 3aUHTEPECOBANINCH 3TUM JIErHANLLM U
NpoYHEenWwnM maTepuanomM, Ho BOT Geda: mpu KOMHATHOW TemMnepaType OH XPymnok Kak cTekso. [Mpodeccop
KeHHeT Bekkno n3 KanudopHuitickoro yHusepcuteta B CaH-[uero npeanioxun odepenHon cnocob mns3baBuTbCS
OT ype3MepHoit xpynkocT. CornacHo ero peLenTy, cHayana cnefnyet caenatb nonydabpukart: nupor u3 nepe-
MeXaloLKXCs C/I0eB aftoMVHMEBOW U TUTAHOBOW donbri. 3aTem 3TOT nonydabpukaTt HarpeBaloT, U B HEM Hauu-
HaeTCs XMMUYeckasl peakums Mexay MeTtarmnamu. 1o ee 3aBepLUEHMM MOJTyHYAETCS CAOUCTBIA MOHOMUT U3 UHTEP-
MeTannaa u Hem3pacxo[oBaHHOIO TUTaHa. «3OTa CTPYKTypa, MO CyTu, Takas Xe, Kak y MOJUTIOCKOB: UX MPOYHEN-
LIMe pakyLlKM TOXE COCTOST M3 TOHYAMLLMX MPOCIOEK TBEPAOr0o M XPYMNKOro kapboHarta Kasbuus, nepemexato-
LLIMXCS CNOosIMU BA3KOro Benka», — MOSICHAET MCCNenoBaTesb CBOK UAEH.

OKCnepuMeHTbl nokasanu, 4To MaTepuan obnagaeT OYeHb BbICOKOW MPOYHOCTLIO U, FAaBHOE, CTOMKOCTbIO K
yoapy: Taxenbsle BonbdpamMoBble nynu, netaume co ckopoctbio 900 M/c, He MOrnv NpobuTb ABYXCAHTUMETPO-
BYIO MNaCTUHKY W 3aCTPEBasV rAe-To NOCEPEANHE.

«Halla TexHonorns nos3BonseT Aenatb yAMBUTENLHOE pa3Hoobpasve matepranos, — roBopuT npodeccop Bek-
Kno. — Hanpvmep, MOXHO [06aBUTb NbE303NEKTPUKM, U TOraa B mMatepuane npu aedopmMaumm BO3HUKHET 31EKT-
puyeckoe none, nMbo OH cam cTaHeT AedOpPMUPOBATLCS NMPU MPUIOXKEHUN 3NEKTPUYECTBA>.

B 3 apy®6e>XHBb X naobopaTopwuwsax
LIAP Cosp,aHme $EMTOCEKYHOHbIX J1a3epoB, TO €CTb Takux, Y KOTOPbIX UMMY/bC CBETA OJIUTCH MEHbLUE, YeM OAHO
K MJIABMOHHBIM konebaHne aTomMa B pelleTke TBEPAOro Tena, Ha HaluxX rnasax nopoXxaaeT NPUHLUNMANbHO HOBYIO OMTUKY.
KPUCTAJIJIAM OHa cBfizaHa C Tak Ha3blBaEMbIMWU MIA3MOHHbIMK KpucTanaamu. eno B TOM, YTO CBEPXKOPOTKMIA UMMYIbC

busukn n3 FepmaHum v
Kopewn nomepunan spemsi
XKU3HW 1/1a3MOHa.

L

Dr. Christoph Lienau,
lienau@mbi-berlin.de

CBeTa, Monae Ha NOBEPXHOCTb TBEPAOro Tena, He cnocobeH nokonebaTb aTOMbl U BCS €ro SHeprus npespatya-
eTcsl B BO30OYyXAEHWE 3MIeKTPOHHOro rasa, kotopoe npuvHumMaeT $Gopmy 0cob0i KBasMyacTuLbl — MNna3MoHa,
TOYHEee, MOBEPXHOCTHOrO MIAa3MOHHOIO NonsapuTpoHa. CrnycTa kakoe-To Bpems 3To BO30yXaeHWe CHoBa rnpe-
BpallaeTcs B CBET.

CamMoe VHTepecHoe, 4TO, CO3[aB Ha 3TOV camMOli MOBEPXHOCTU NEePUOAUNYECKUA y30p M3 HAHOALIPOK U
HaHOO0PO340K, CyabOOl MNasmMOHOB MOXHO ynpaBnsaTe. OTKPbIBAETCH MyTb Kak K MCCNELOBaHUIO CBOWCTBA
HaHoMaTepuanoB, Tak M K CO3[4aHMIO MIa3MOHHbLIX BOJIHOBOAOB, KOTOpble OyAayT AOCTaBAsATb Kyda Hano Ky-
OUTbl KBAHTOBbLIX KOMMbIOTEPOB OyayLlero.

OuyepenHoe CBOWCTBO MAa3MOHOB BbISIBUNM yyeHble M3 GepnunHckoro MHctutyta Makca BopHa u Ceynbckoro
HauMoHanbHoro yHusepcuteta. OHu obnyyanu 10-beMTOCEKYHOAHBIMU UMMyAbCaMU nasepa MeTaninyeckyto
NMOBEPXHOCTb C HaHOOOPO34KaMV N HEOXUOAHHO BbISCHUW, YTO MONSPUTPOH XMBET OYEHb A0r0, 3HAYUTENbHO
[07bLUe NOPOAMBLLIErO €ro UMMyNbca CBeTa — LeNbiX TpucTa GemMTocekyHz,. MNpuynHa BO BHYTPEHHEM YCTPOWMCTBE.
MoCKOMbKY OHO 3aBUCUT OT AJINHBI BOJNHbI MaJAloLLErO CBETA U NapaMeTpoB HAHOY30pa, B PyKaX YYeHbIX OKa3blBaeTCs
WHCTPYMEHT Afif rnMbKOro ynpaefieHus nepemMeLLeHrsMy niasMoHa ¢ NnocneaylowymM npespaLLeHmem ero B CBeT.

BNOKYCAYKWN O14A
MONEKYJTAPHbIX
NnPOBOJOB

AmepukaHckne 6uosoru
Hay4Yunch Aenatb Mose-
KyJISipHbIE MPOBOAA HyX-
Horo paamepa, crnocob-
Hble K TOMY Xe camMoop-
raHu30BbIBATHCS.

Albena Ivanisevic,
albena@purdue.edu
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aMblii U3BECTHbIA 00beKT Ha cBeTe, CNOCOOHbLIA K camoopraHusaumm, —

OHK. OpHa ee uenouka cama coboi CBA3bIBAETCS C APYroi, MPUYemM B CTPOro
onpeneneHHoM nopsake. «BoT Obl HAM Tak», — AyMaloT NMOPOW UHXEHEepbl-MUK- | |
PO3NEKTPOHLLMKN, KOTOPbIE BbIHYXAEHbI DakTU4ECKM BPYYHYIO NpuaasBaTb yno- .
PAAOYEHHOCTb 3IeMeHTaM Mukpocxem. Lar Kk OCyweCTBAEHUIO Takon MeyTbl "
coenanun 6uonoru n3 YHusepcuteta lMNepapto (CLUA) Bo rnaBe ¢ AoueHTOM Anb-
6eHon VBaHnweBmy. OHM BOCMONb30BaINChL TeM, 4TO nNo monekyne OHK pacnpepeneH otpuuaTesnbHbIA anek-
TpUyYecknin 3apsaf. YYeHble M3roTOBUAW U3 MArHUTHOrO BellecTBa — OKCMAaA Xenesa — Lapuku AUamMeTpoMm
4 HM, 3apAanIN UX NONOXUTENbHO U fobaBunn k monekynam OHK. MNMoBuHysack 3akoHy KynoHa, wapuku obne-
NUAM Monekynbl 1 cOoOpMUPOBANIN MarHUTHYIO HAHOMPOBOMOKY. 3aTeM B Aeno BCTynun GepMeHT-pecTpumKTasa,
KOTOpPbIA, HECMOTPS Ha TO 4YTO Monekyna Oblna NokpbiTa MarHUTHOW LWybol, ycnewHo gobpancsa no Hee, pas-
pesan ee TaMm, rae Gbl10 MOJIOXKEHO, HA Menkne GparmMeHThbI.

«[1OCKOJIbKY B HalLLEM pacrnopsiXeHUNn MMEETCSH OrPOMHOE YNCIIO PECTPUKTA3, CNOCOOHbIX Bbipe3aTb PasfinyHble

nocnenoBaTelbHOCTM HYKNEeOoTUAO0B, MOJy4aeTCs WHCTPYMEHT A9 U3rOTOBNEHUS MONEKYNSAPHbBIX MPOBONOYEK
noboi oanHbl», — ropopuT AnbbeHa VBaHuwweBny.

- KT,




POBOT YKPEIMJIAET
CKJ1OHbI

EBponevickne nHXeHepsbl
uenbiTanm pobota, KoTo-
Pbiii YKPErasieT CK/IOHbI.

Pierre Brisson,

B 3apy6e>xHBb X naodopaTopwuax

ObI4HO €eBpOMelilbl B yrpoxawLleM OMOJI3HIMY CKJIOHE CBEpnAT rnybokue oT-

BepCcTUs 1 3abuBaloT TyAa KOJbsS WUAN METa/UIMYECKME LWWThIPU. A Nepen 3Tum
CTPOSIT rpomMo3akune neca. M To n gpyroe — pabota, kotopas TpebyeT Hemano Bpe-
MEHU: Ha Kaxable AecaTb KBaApaTHbIX METPOB OMACHOro CK/oHa MPUXOAUTCS Ablpka
[EecaTMMeTPOoBOM rnyOuHbl, KOTOPYIO HAZL0 CBEPNIUTL B CKalbHOM rpyHTe. Kpome TOro,
CTpOUTENY NOABEPraloTCsH HEMANION ONacHOCTU — B NIOOON MOMEHT OHW MOryT 06py-
WNTb Ha cebs HeMpOYHO nexatlyl nopoay, oCoOb6eHHO ecnu pedb UAET O KPYTOM
CK/IOHE. A OMON3HM B FOPHbIX parioHax Ciy4aloTcs 4acTo, B OAHOW Tonbko CeBepHon MTtanum 3a rog paspywia-
etca 400 ck/IOHOB, HaHOCSH yuwepd B Munnvapn €Bpo M YHOCS AECATKU YEN0BEYECKUX XUIHEN.

YyeHble 13 EBPONENCKOro KOCMMUYECKOro areHTcTBa U komnaHmm «D’Appolonia» npu drHaHCOBOW noanepxke
EBponelickoii KoMUCCUK, MOMOMIM pPeLwnTb 3Ty npobnemy. B pesynbtate nosBunca Poboknumbep — cambiii
Taxenblin (okono 4 ToHH) pob6oT B mupe. OH npeactaensetr coboi nnatdopmy, 3aKpPEnsIEHHYI0 Ha YeTblipex
Horax. Ha Hei ycTaHOBneHa MolHAs Apenb, a Takke MNMpYMeHsemMass B KOCMOCE CUCTEMa ynpaBfieHUs
opuveHTauuein poboTa u ero y3noB. Poboknumbepa Ha BepeBkax NoABeLLMBAIOT y OnacHoro ckinoHa. OH ynupaeTcs
HOramu B CKJIOH, CBEPJIUT OTBEPCTWE, BCTABNSET B HEr0 META/UINYECKMI LITbIPb U, MOBUHYSACb KOMaHAe
ornepartopa, NepeMeLlaeTcs BBEPX, YTOObl Nponomkars paboTy. Bo Bpemsi UCMbITaHU, KOTOPbIE MPOXOAMUN B
paiioHe AnbTa-Bantoppe Hepaneko oT YauHbl, Po6oknnmbep 3a CHMTaHHbIE MUHYTbI CBEPAUI OECATUMETPOBbLIE
Oplpbl AnameTpom 76 MM — ropasno 6eicTpee, yem paboume. «[1o HaWMM OuEeHKaM, MCMNoNb30BaHUe poboTa
NO3BOJIUT COKOHOMUTL 75 ThiCAY €BPO MpPWU yKpenneHuu cknoHa nnowanbio 5000 kBagpaTHbiXx METPOB. A Mpo

pierre.brisson@esa.int  6€30MaCHOCTb M FOBOPUTb HEYEro», — CYMTaeT KOOPAMHATOP MpoekTa JHUO Puuuwn.

B 3apy6e>xHBb X naodopaTopwuax
O BKYCE LIT06|:| BbISCHUTb, Pa3/IMYaEeTCs N1 BKYC Y KapTOLUKM, KOTOPYK BbIPACTUIM C MPUMEHEHUEM MUHEPAsbHbIX
KAPTOLLKW yno6peHuin n 6e3 OHbIX, TO €CTb METOAAMU OPraHMYeckoro 3emnenenns, ydeHblie n3 Oraickoro yHMBepcu-

AMepuKaHCKNe y4eHble
06HapyXxuau, 4To pas/iu-
4YUTb M0 BKYCY KapPTOLLKY,
BbIPALLEHHYIO Ha HaBo3e
U Ha MUHEPasbHbIX y[00-
PEHUSIX, MOXHO, TOJIbKO
ecnm oHa cBapeHa «B
MYHANpPEe».

Matthew Kleinhenz,
kleinhenz.1@osu.edu

TeTa npurracuaM NaTHaguaTe OEryctaTtopoB M Aanv UM nonpoboBaTb HECKONBbKO BapeHbIX kiyOHel nonynsp-
Horo B CLUA copTta kaptodensa «Dark Red Norland». Kak oka3anocb, ecnu nepeg npurotToBieHNEM KapTOLLKY
YACTUAKN, TO €e BKYC HE 3aBUCEN OT mMeToaa BbipawimBaHus. COBCEM MHayve Oeno 0OCTOSN0 C KapTOLUKOW,
CBapeHHo «B MyHAMpe». MNpuynHa 6bina B pa3HOM XMMUYECKOM COCTaBe: Y «OPraHMyYeckol» KapToLLIK/ COAep-
XaHWe TNMKOasKoIOMA0B, OTBETCTBEHHbIX 32 FOPbKOBAThLIN BKYC, a8 PABHO KOHLEHTPaUUs Kanus, MarHus, cepsl
1 pocdopa Ob10 BbilIE. A 'y TOW, YTO BbipalLMBaIM C MUHEpPabHbIMU yO0OpPEeHUsMKN, BO3pacTano coaepXxaHue
Xenesa 1 mMapradua.

«/IMEHHO rnMKoankanouabl, KOTOPbIE MPU OTBAPMBAHUM MEPEXOAAT U3 KOXYPbl BHYTPb KJYOHS, 1 BbI3bIBAIOT
oOTNNYNSA BKyca, — cuymMTaeT pykoBoauTenb paboTbl AokTop MaTbio KndaiHxeHuy. — Hawe wnccnepgoBaHue B
O4YepesHOoli pa3 NoATBEepPXAAeT, YTO CBA3b MeXAy BKYCOM OBOLLA M METOAOM €ro BblpaliMBaHUS HECOMHEHHO
cyuiecTByeT. M yyeHble, 1 arpapumn OOSXHbI y4UTbIBaTb 3TO Npu pa3paboTke CUCTEM BbIPALLMBAHUS, KOTOPbIE
[anyT npoaykTbl C ONTUMasbHbIM COYETAHMEM BKyCa W MUTATENbHOW LEHHOCTU>.

SMS

OT NOYNYNYKKN
DUHCKNE UHXEHepPb! Co-
3nanm Ans ynobcrsa Ty-
pucToB cnyx6y ornoseLLe-
HUSI O CEBEPHBIX CUSIHUSIX.

Lapland Centre

of Expertise

for the Experience
Industry, Miikka Raulo,

tel./fax +358 16 36-26-62
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a panekoMm CeBepe MOXHO Habnwaatb KpacuBEWWUA NPUPOAHbI dEeHOMEH — ceBepHoe cusiHue. Ero
H npuYrMHa — NMOTOKM YaCTUL, COJTHEYHOrO BETPA, KOTOPbLIE B PANOHE MOMOCOB BPEMS OT BPEMEHM MPOPbLIBA-
I0TCS Yepes3 paaraLMOHHble Mosica NiaHeTbl U AOCTUrAIOT MIOTHBLIX CI0eB aTMocdepbl. Hanpumep, B nannaHg-
ckol oepeBeHbke PoBaHnemMn — pesugeHunn duHckoro [ena Moposa, OHO ciydaeTcs B nepuon ¢ Hoabps no
MapT MoYTW Kaxzablii AeHb. OOHaKo TOYHOE BPEMSI HE MOXET MpeackasaTb HWKTO, U JIOB03HATENbHbIA TYypUCT
BbIHY>X/AEH [0NMMe Yackl nornsasiBate Ha HeGO, YTOObI HE MPO3eBaTb KPacoTy. «Mbl peLwnn NOMoYb II0ASAM, —
roBOpuUT AMpekTop JlannaHAckoro LeHTpa 9KCnepTulbl A8 pas3BuUTUS MPOMbILEHHOCTM Mwunkka Payno. —
Tenepb coobBLIEHNE O CEBEPHOM CUSIHUM TYPUCTbI CMOFYT MOJly4aTb HEMOCPEACTBEHHO B CBOW COTOBbIN Tene-
doH. 3Ta ycnyra yxe nonb3yeTcs OObLION MOMNYNSPHOCTbIO».

PaboTaeT cnyxba Tak. TypucT nmbo nepen noes3akoi 3akasbiBaeT yCyry 4epes MHTepHeT, Mnbo B asponopTy
OepeT Hanpokat MOOWbHLIA TenedoH. VIMeHHO Tyaa crneumanbHbli gaTynk, HabMo4alWmii 3a CBEYEHUEM
Heba, 1 MpuCbINaeT TEKCTOBOE COOOLLEHNE O Hayane CEBEPHOr0 CUSHMS.

BEOPbLBA
C Mowwnmn
CPEACTBAMMU

ABCTpannickue y4yeHble
BbISCHUAN, 4YTO Aerasu-
poBaHHasi BoAa CMbIBaeT
mMacnsHble nsTHa 6e3
BCSIKUX [1€TePreHTOB.

J. Phys. Chem. B
109, 1231-1238
(2005)
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acro B BoAe HepacTBOPMMO. YToObl ero Bce-Takum CMbITb, Hanpumep, ¢ TkaHW, B BOAY A00aBNAI0T AeTep-
M reHT. Monekynbl Takoro BeLLecTBa OKPYXaloT Kamnesnbky mMacna, BOKPYr Hee BO3HMKaeT obosioyka, 1 aTa
HOBas YacTuLa yXe MOXET pacTBOpuUTbLCS B BoAe. MIMeHHO Tak paboTatT moiolwme cpeacTtea. M oHn xe, nonas
B PEKy Uin Kakon-nmbo apyroii BOOOEM, CHyXaT KOPMOM O/ CUHEe3eneHbIX Bogopocrnei. YpeamepHo pasmMHo-
XUBLUNCb U3-32 0OUNBHOIO MUTAHUSA, 3T MUKPOOPraHW3Mbl AeNal0T BOAY HEMPUrOAHOW Ans noboro Apyroro
BUAA XUIHU.

Dur3nKO-XUMUKN 13 ABCTPaNMINCKOro HauuoHanbHOro yHueepcuteta (KaHbGeppa) pewwmnu Haitu cnocob
60pbObI ¢ MOKLWMMKN cpeacTBamMu. JOCKOHanbHO pa3obpaBLINCh B MEXaHU3ME B3avMOLENCTBUS Kanau macna
C BOAOM, OHN OOHaPYXWU, 4TO HEMANylo PoJib B HEM UrPaloT PaCTBOPEHHbIE B BOAE rasbl. VX MUKPOMNY3bIpbKK
cobupaloTcs Ha rpaHuue OBYX BELLECTB, M MOJy4aeTcss HEYTO BPOAE MPOYHOro flaka, KOTOPbIA mMelaeTt
B3aMMOAENCTBUIO MOJIEKYT BOAbI C MAC/IOM.

Ypnanve ra3 n3 BOAbl, yYeHble OOHapPyXwunum, YTO Kamnenbkn mMacna CTanu pPacTBOPSATbCS B HEW CTOJb Xe
OXOTHO, Kak U B MPUCYTCTBUM OeTepreHToB. «Mbl n3baBnsanucb OT ra3oB, ob6pabaTbiBag BOAY XOJIOAOM WU
BaKyyMOM. B MpOMBbILLSIEHHBIX YCIOBUAX A5 9TOro nogonaet membpaHa na ruapodobHOro matepuana, KOTopblit
afacopbupyeT pacTBOPEHHbIE radbl», — FOBOPUT pykoBoAUTENb paboTtbl P.Maiwnu.

Beinyck noarotoeun C.Komapos
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KoHaoeHcaTop
0e3 ananeKTpuka

NMPOLLUIOM HOMEpEe Hallero Xyp-
Hana Obina HaneyaTaHa ManeHb-
Kas 3ameTka 06 MHTEpPeCcHOM do-
Hapuke, B KOTOPOM OKa3aCd KOHOEH-
caTop CO CTpaHHbIMW NapamMeTpamun —
emkocTb 0,1 @ (ogHa pecstaa dapanpl)
n pabouynm HanpsbkeHnem 5,5 B. lMep-
Basg MbIC/lb — 4YTO 3TO BCE Xe Kakas-To
owmnbka — He noaTeepaunace. Mamepe-
HMEe CKOPOCTW paspsaa ookasano yyao-
BULHOE (Aans 3Tux rabapuToB) 3Haue-
HMe emkocTu. LLkonbHasa dopmyna aong
eMKOCTW MNJOCKOro KoHaeHcaTopa
C = e,5/d, rne e — onanekTpnyec-
Kag NpPoOHMLAEMOCTb, €, — 3NeKTpu-
yeckas NMocTtosHHasa, S — nnowanb u
d — 3a30p, HeEMe[NIeHHO faeT OTBET:
naxe npu 3azope 0,1 mkm ang nony-
YyeHUsa yKka3aHHOW eMKOCTU HyXHa —
npu e = 1 — nnowanb B 1 M2, 3anux-
HyTb nnowanb 1 M2 B o6bem 0,1 cm®
MOXHO AByms cnocobamu — nnbo B
Bunae Gonbru TonwmHonm okono 0,1 Mkm,
nmbo B BMAE NMOpPOLLKA M3 YacTuu, ana-
meTpom npumepHo 0,5 mkm. BTopoe
6onee peanbHO, N PaanonNobuTeNb, XOTb
HEMHOIO MHTEPECYIOLWNNCA TEM, 4YTO Y
nertanen n ycTpOMCTB BHYTPU, CKaxerT,
4YTO pagmoTexHuka 3HaeT oba BapuaH-
Ta. Ha donbre pgenanucb BCe KOHAEH-
caTopbl, OT camblX NEpPBbIX, NO3aMNPOLL-
JI0ro Beka, HO BeAb 1 Ha NopoLuke Obinu,
TOYHee, Ha rybke, 9NeKTpPoOnMTUYECKME
TaHTaNoBble KOHOEHCaTOopbl.

OpHako BOMpoOC OCTaeTcs...

...[ToTOMYy 4TO AM3NEKTPUK TONLLNHON
0,1 MkM — 370 13 obnacTn haHTacTUKN.
CBOOOHYIO MNEHKY TakKOW TOMLUMHBI Y
npn 3TOM Mano-ManbCKU MPUITNYHOIO
pasmepa He nonyy4nTb. KOHEYHO, onanek-
TPMKOM MOXET ObiTb OKCMAHAs MnieHKa
Ha meTanne, kak, CoOCTBEHHO, N 06CTO-
T O0eno B 3JIEKTPOJINTUHECKNX (VI anto-
MVHUWEBbIX, U TAHTANOBbIX) KOHOEHCATO-
pax, HO 3TOT NYyTb U3BECTEH N N3Yy4YeH —
OTKyOda Xe Takme yHUKallbHble napameT-
pbl? U ewe: okcupHaa nneHka nonob-
HON TOJIWMHBI OO0/KHA BblOEpPXMBaATb Ha-
MHOro 6Gorsbliee HanpsbkeHue, Yem 060-
3Ha4yeHHble Ha KoHAeHcaTope 5,5 B. Jle-
3EM B VIHTEPHET N HEMEOJNEHHO OBHapy-
XnBaeM, 4TO ITU «LWTYYKM» Ha3bIBAOT
supercapacitors nnu ultracapacitors, a B
PYCCKOSI3bIHHOM CEKTOpe — MOHMCTOpa-
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MU (Ha NOPSOOK pexe — CynepKOHOEeH-
caTopamu), HO — O yxac! — B kayecTse
Martepuana o 31eKTpohoB B HUX WUC-
nonb3dyeTtcsa yrnepon. Ero okcupa B Buae
ON3NEeKTPUYECKOM NNeHkn Ha 3emse noka
HUKTO HEe MCMONb30Ban U, KaxXeTcs, He
cobupaeTtcsa. Bot Ha YpaHe unn Henty-
He — caMOe MWJIoe Oeno.

NMopa BCNOMHUTBL
npo y4eOHuK

KOHEYHO, He WKOMbHbIW, a YHUBEPCUTET-
ckun. B «3nexkTpunyecTtee» KanalwHuko-
Ba 4YepHbIM No 6enomy msobpaxeHa
BOJIbT-aMMepPHas XxapakTepucTuka anexT-
PONNTNHECKOWN BaHHbI, 3 KOEWN BUOHO, 4YTO
MPY HANPSXKEHWSAX, MEHBLLMX HANPSXKEeHUS
pasnoxeHns (eAnHULbI BOJIbT), TOK HYepes
3NEKTPOJSIUT HE TeyeT. XOTSA ABONHOWN 3nek-
TPUYECKNI CNOWN eCTb, 3apsia, B HEM eCTb,
TakK YeMm e 3TO He KOHIAEHCcaTop — C 3a-
pagom, Ho 6e3 ytedek? Heynob6HO, Ko-
He4yHo, 4yTo paborta OyneT 3aBUCETb OT
NONSIPHOCTU, OOHAKO 3NEKTPOINTUYECKME
KOHIEeHcaTopbl 06bIYHO 1 TpeboBanu co-
OnoAeHNS NONSPHOCTU — BMPOYEM, Oblv
M YHUMNONSIPHbIE, AA U 9TU «KOHAEHCATo-
pbl» MOXHO CAenaTtb YHUMNOASPHbLIMU: Bbl-
nonHMB ob6a aneKkTpoaa M3 NnopoLuka yr-
nepoga v n3 rybku. M nocnegHee —
[Ba 9TMX MOpoLLKa, ABe 3TU rybkn Hazo
pasfennTb Kakom-To Neperopoakomn, npo-
NycKatoLLen NOHbI U HE MPOMyCKaloLLEeNn
NMOpPOLUMHKL yrinepoaa, Aabbl anekTpofbl
NPOCTO He «KOPOTHyNu». BOT Mbl 1 cae-
Nann MOHUCTOP.

Ho 310 Kakoe-TO CTpaHHOe n3genve —
He BMOJIHE NOHATHO, YTO X€ UMEHHO Mbl
n3obpenn. YTo Takoe ABOMHOM 9NeKTpu-
YeCKUI CNOM — 3HaNu OaBHO, ero BOMbT-
amnepHas xapakTepuctmka U eMKOCTb
OblIN U3MEPEHbI, O ero CTPYKType ToXe
KOe-4To 3Hanu. Bce nexano Ha cTone,
NPOCTO HUKTO HE 3a4yMancs: 4To Xe 3TO
nexmnt? A MOXeT, Cpean XMMUKOB-rasb-
BaHMKOB HE 0Ka3asioCb HN OAHOro paamo-
nobutena? Tenepb elle pa3 U He TOpo-
ngcb NMOMMEM, YTO MpUAyMau.

WUoHucrtop «a HaTiopenb»

[Ba anekTpoaa n3 nopotuka unm rybku c
vYyacTtmygamMmmn pasmMepomMm B AecATble 00n
MWUKpOHa (Mnu meHblle). MNeperopogka,
pasgensioLlas a1ekTpoabl, HToObl OHU He

Kanonpat
PU3NKo-MaTeMaTUHECKMX HayK
J1.A.ALLKnHa3m

KOCHYNnuUCb Apyr gpyra. W anektponut,
3anosHSALWMIA Nopbl F'yOKM 1 MPOHMKaK-
WM Yepes3 neperopoaky. ONekTponut
urpaeT posib NPOBOLHMKA U MOCTaBLMKa
1noHoB. CoBCTBEHHO, TYT ABa KOHAEHCA-
TOpa — Ha O4HOM 3NeKTpoAe «OBONHOM
CNOM» WU Ha AOPYrOM, U OHU COEOMHEHbI
nocneposatensHo. Beibop pa3mepa ua-
CTWL, onpegenseTcss noTpebHoN emkoc-
TbiO N TEXHONOrnMem — YaCTuULbl MalbIX
pa3MepoB MoNy4nTb HenpocTo. BeiGop
Martepwvana ong anekrpoaa (yrnepoa) on-
penenaeTcqa TexXHonormen nonyyeHunq
MasnbIX 4acTul, WM COOTBETCTBYIOLLEN
rybkn — a gna yrnepoga aTa TEXHOJO-
r’ma n3BeCTHa: UMEeHHO TakK genarkT COop-
6eHTbl. Kpome Toro, ot MmaTepuana anek-
Tpoga 3aBUCUT eMKOCTb OBOMHOMO 3nek-
Tpuyeckoro cnos. JaHHbIX No yrnepoay
Mbl HE 3HAaeM, HO BOT Kakyl MoabopKy
onybnukosanu .A.MapTtbiHoB 1 P.P.Ca-
nem B 1984 rogy (MpenpuHT UHCTUTYTA
TeopeTuyeckon dpusukn UTD 8-124 P,
KrneB) — anemeHTbl pacnofioXeHbl kak B
Mepnoanyeckon cucteme, a EMKOCTb B
Mk®P/cM? gaHa cnpasa:

Cu 29 Zn 100|Ga 135

Ag 20-25/Cd 52|In 80|Sn 39 |Sb 31

Au 20-26|Hg 29Tl 24|Pb 32|Bi 27

Yrnepopg nexut B MNepuoanyeckon Tab-
nvue ABYMS KJleTo4Kamu Bbllle Sn, a TEH-
OEHUNs O4YEeBMIHA: YEM BhILE, TEM EM-
KOCTb GoJblle, MO FOPU3OHTANN Xe —
makcumym B Il rpynne. K coxanexuto,
00p — AM3ANEKTPUK, MOSTOMY BO3MOXHO,
4TO UMEHHO yraepon — nyywunii Belbop.
M3BeCTHbI peakve nonbiTku NPUMEHUTb
B Ka4yeCTBe mMaTtepuana nnsa anektpona
1 opyrve martepuanbl, Hanpumep KoM-
nos3ntel okcupos metannoe (MoO,) c
yrnepoaom.

BTopon BaxHbI napameTp — pabo-
yee HanpsxeHve — onpegensgercs, no-
MWUMO MaTtepuana a5ekTpoaa, CoCTaBoM
anekTponuta. Mcnonb3yloT Wenoyu
(KOH, NaOH) wn kncnotel (H,S0,) pas-
JINYHOWN KOHLEHTpaumm, nNpobyloT conu
(LiClO,, NaCIO,, LiAsF,, BF,”, CF,CO,")
M HEeBOOHblEe 3NeKTPOAUTbl — TeTpaan-
KUnanioMuHui, cynbdoHaTt TeTpameTun-
ammonua (TMATFMS), CH,CN-Et,NBF,
(cmecb aueToHuTpuna n 6opodTopuaa
TeTpaaTunamMmmMmonuns). dupmel 06 3TUX
HI0@HCax NULWYT PEeAKO, U MOHATHO Mo-
yemy. NpryemMm MOHUCTOPbLI C PEKOPAHbI-
MU napamMeTpamu conepxaTr MMEHHO




Ctatbsi O ABOVIHOM 371€KTPUYECKOM CJI0€ M MPOLeccax B 3J1EKTPOIUTE,
ony6aukoBaHHas B Ne 1 «Xumum n xusuu» 3a 2001 rog,

KOHYasnacb MHOMO3Ha4YUTesIbHON ppal3on: «[1puaaekTpoaHbIvi C0v
TOHOK — TOHbLIE Hekyaa. Ho aTo He MmeliaeT ckpbiBaTb emy,

ObITb MOXET, He O4HY 3araaky».

ABTOp CTarby Kak B SJIEKTPOJINT rnsgesl...

HEBOHbIN 3NEKTPONNT, a CTPYyKTypa
3NeKTPoaoB (pa3mepbl NOp) ONTUMU3N-
poBaHa nof, AaHHbIN 3IEKTPONIUT.

3ameTum, 4TO nepen paspaboTymka-
MW CTOWT BMOJIHE TpaguLMOHHAga 3aja-
ya: unu TynbiM nepebopom, «CuoBOW
aTakow», Kak roBOPAT MaTeMaTuKK, Hal-
T ONTUManbHble MaTepuanbl U CTPyK-
TYpbl, WA MNOHATb, YEeM WUMEHHO onpe-
[enseTcsa emMKOCTb ABOMHOIO 9N1eKTpu-
4YeCKOro Cnos, Kak yBenM4nTb Hanpsaxe-
HVEe pa3fioXeHUs 3nekTponnTa, u Noao-
OpaTb CTPYKTYpy 4acTtuy (npobyT 1
HaHOTPYOKK, rOBOPAT 1 O dppakTanax —
a Kak xe!), 4To6bl MOHbI 3TOr0 SNEKTPO-
niTa 4yyBcTBOBaNM cebs kak goma. 3a-
MEeTUM, 4TO napamMeTpbl OyayT O4eBUA-
HO (M HE 04eBMOHO) CBA3aHbI: MPU N3-
MenbyeHun rybkm pagu pocTta noBepx-
HOCTW YBENNYUTCHA conpoTueneHne. Cne-
poBaTenbHo, 6yneT caenaH «psama» npu-
6opoB — 4eM ogHO Gonblue, TEM Apy-
roe MeHblie. Hy, kak 0ObIYHO...

MpumeHeHue

MpaBuna xopowero ToHa TpeObyioT ne-
peuyncneHus obnacTtenn NpuUMeHeHus.
KoHpeHcaTopbl — 0gHM M3 cambiX pac-
NPOCTPAHEHHbIX 3/1IEMEHTOB CXEM, NpU-
MEHEHME MX CTOMb Xe LUMPOKO, Kak y
60NTOB 1 raek, 1 pacckasbiBatb 06 3TOM
MOXHO A0Nr0. HO y OonmncaHHbIX Bbille
KOHOEHCaToOpPOB €CTb OAHO cneundunyec-
KOe NPUMEHEHNE — OHO Xe ByaeT v rnas-
HbIM. DHEprus 3apsXeHHOro KOHAEHca-
TOpa NponopunoHanbHa EMKOCTU U, YBbl,
KBaaparty Hanps>keHus. A Npu 4ygOBULLL-
HO eMKOCTU HanpsXXeHne WOHMCTOPOB
OTHOCUTENIbHO Mano. TeM He MeHee 3a
CcYyeT BbICOKOW eMKOCTU JocTuraetcs
yAenbHasg 3HEProemMKoCcTb okono 1 BT-y/
kr, nunn 3,6 kx/kr. 3To B CTO pa3 MeHb-
e, 4yemM Yy JydlWMUX akKymMyfnsaTOpOB, HO
3aTO0 MOHMUCTOP MOXET OThaBaTb B Ha-
rpy3Ky MOLLHOCTb 2 kBT/Kr — B gecsatb
pa3 6osiblue, YEM NYYLINIA akKKyMynaTop.
A peKkopaHble BapuaHTbl UMEIOT MOLL-
HoCcTb 10 KBT/Kr, NnpvyemM C 9Heproem-
KOCTbIO 40 KJX/KF, TO €CTb MEHbLUE, YEM
y akkymynsatopoB, Bcero B 10 pas. B
NTOre MOHNCTOP OKa3blBAETCSA NPeanoy-
TUTENbHEN, eCnn Hago co3aaTb KPaTko-
BPEMEHHbIN 1 MOLLHbIN UMnynbC. [103T0-
MYy MOHSATEH MHTEPEC, MPOSBASEMbIA K
HUM aBTOMOOUANCTaMW.

Oco6eHHO NONE3HBIMU MOTMYT OKa3aTb-
CSl NIOHUCTOPbLI B aBTOMOOUNSAX C rmMbpua-
HbIMW OBUratensgMm — C WX HENpepblB-
HbIMW 3apsgamMui M paspsgamn — 1 B
ABTOMOOWNSAX C TOMNBHBLIM 3JIEMEHTOM.
B oTnnymne ot akKkymMynsiTopoB MOHWUCTO-
pbl HE BOSATCH KOPOTKMX 3aMbIKaHUA N HE
MMEIOT OrpaHUyeHnin No YUCNy LUUKIOB
3apsaf-paspsana: B HUX He npoucxoauT
XUMUYECKNX NPOLECCOB. MIOHNCTOPBI, Kak
BUOHO, XOPOLLO AONONHAIOT akKyMynsaTo-
pbl, ECAN PEXUM 3KCMyaTaumm BKYa-
eT N anuTenbHylo paboTy C manon Ha-
rPy3KOW, N KOPOTKME UMMYNbChl C BOMb-
Lo — a UMEHHO Tak paboTaeT coBpe-
MeHHasi MobunbHasa annapaTypa. MoaTo-
My HEKOTOpble M3roTOBUTENU BbiNycKa-
0T yXe «rmbpuaHble cOOopkM»: B OLHOM
KOPMyce CTOAT akKyMynsaTOp U MOHUCTOP.

M B 3aknoyeHune...

HemHoro ucropum

Tem 6onee 4TO UCTOPUS MOHUCTOPOB B
JAaHHOM cny4dae npepncrtaBndetr HeKOTO-
pbin MHTEpec. [NepBble NaTeHTbl, B KO-
TOPbIX Oblia n3noxeHa noed Hakonne-
HNAa 3apaaa B ,D,BOI7|HOM ANEeKTPN4eCKom
cnoe, 6binu BblgaHbl B CLUA B 50-x ro-
nax. Pabotel npoBogunucb B 60-x ro-
nax ¢pupmon «Standard Oil Company»,
HO M3Oenns He Hawnu cbblTa, N NULEH-
3uga 6bina npopaHa «Nippon Electric
Company» B 1971 roay. Te Havanu ge-
naTb CynepKoHAEHCAaTOopbl, noHa4vany
LNs CBOMX U3nenuii, a cam no cebde nep-
BblA CynepkoHAeHcaTop Obl1 NpodaH B
1978 ropy. lMo3xe Hayanocb U Macco-
BOE MPOM3BOACTBO.

Mexny Tem B 1962-1963 rogax 4neH-
KoppecnoHaeHT H.C.JIngopeHKo Ha CBO-
X nekuusx yrnoMmmHan o paspaboTkax
«MONEKYNApPHbIX KOHOEHCAaTOpPOB» HEBU-
naHHoM pocene emkoctn. B 1974 rony B
xypHane «Jdoknagsl AH CCCP» Obina
onybnnkoBaHa ero 3ameTka, B KOTOpOK
coobuanocb 06 3KCNEPUMEHTANbHOM
obHapyxeHun apdekTa aHOMaslbHO Bbl-
cokoit emkoctn — 1 d/cm?®, 1 npuBoan-
nacbe doTorpadua kKoHgeHcaTopa pasme-
pamu npumepHo 30" 10" 2 cm ¢ emkoc-
Thio 142 @ (nosxe ObIIM MONYYEHbI U
CYLLLECTBEHHO BonbluMe 3HaveHus). Mpu-
BOOUNNCbL TakKXe 3aBUCUMOCTU eMKOCTU
OT 4aCTOThbl, N3 KOTOPbLIX BUOHO, YTO Xa-
pakTepHoe Bpemsi — nepuopn, konebaHui,

PACCNEAOBAHUE

NPV KOTOPOM EMKOCTb CYLLIECTBEHHO YMEHb-
waetcs, — coctasnsano okono 0,01 ¢. 310
BPEMS COOTBETCTBYET padyMHOMY 3Ha-
YeHMo paccToaHns Anbdy3nm NoOHOB Npu
nepesapsake KoHAeHcaTopa — NsaTb MUK-
poH (nNpu koadpduuneHte oguddysnn B
BOZHbIX pacTtBopax — 107° m?/c). Ho —
HUKaKnX nocnenyowmx nyénmkaunin, Hm-
Kakoro BHegpEHUS, HUKaKUX nccnenoBa-
HUIA. He npaBga nu, cTpaHHO?

[MepBasa rmnotesa — yBaxaemblil aBTOp
owmnbCcs, CBEPXbEMKOCTU He ObiNo, B
Hayke HenorpeLlinMbiXx HEeT, BCE MOXeT
ObITb. OaHAKO aHTaCTUYeCKUin pe3yib-
TaT NnoATBEPAMNA cneunanbHas rocygap-
CTBEHHas koMuccusa oT AkagemMum Hayk.
Kpome To0ro, B HAM ncTto4HMKOB TOKA,
KoTopbli Toraa Bosrnasnan H.C.Jlnpo-
peHko, Benncb paboTbl C yrnepoaom, u
ero nopowlka Tam ObIN10 CKOMbKO Yyroa-
HO. Tak 4TO NOoNy4eHne 3Toro pesynbTa-
Ta MMEHHO TaM BbIMNAAUT OYeHb JIOrny-
Ho. NepBasg rmnoTtesa otnagaet. Bropag
rmnoTesa — pesynbraT 3acekpeTunu.
Toxe He UCKIIYEHO, XOTHa cneundunyec-
KV BOEHHbIX MPUMEHEHUN He BUOHO, Npu-
4YeM HM NO TOrgawHeEMy YPOBHIO TEXHU-
KW, HX MO CErofHsLLHEMY.

Bo3moxHa, ogHako, U TPeTbs runoTe-
3a, He bOonee daHTacTMyHas, 4YeMm nep-
Bble age. Heknin cotpygHuk HUW wnctou-
HMKOB TOKa Hanucan [OoHOC B BOeHHO-
MPOMBbILUNEHHYIO KOMUCCUIO, YTO KOE-KTO
BCeX 0OMaHbIBaET, BbIKUAbIBAET HA BETEP
roCy4apCTBEHHbIE OEHEXKN U Tak ganee.
Kctatn, ecnn Bbl He Chnbllany paHblue
39TOr0 Ha3BaHUS, y4yTuUTe — 3Ta LUMPOKO
M3BECTHas B Y3KMX Kpyrax opraHumsauus
KypupoBana BCE BOEHHbIE NUCCea0BaHMA
B CCCP, pencTtByeT oHa M MNOHbIHE. Bbl
cnpocuTe, OTKyda s 3Hal Mpo AOHOC?
OTBeyalo: ot aBTopa AoHoca. OH xBac-
Tancs nepeno MHowm aton nctopuen! Jiny-
Ho. Mpwn cBuoeTenax ga ¢ MHTUMHbIMU
noapoBHOCTAMY NOCNEAYIOLLErO ero pas-
ropopa ¢ oGbekTamu OoHOCaA.

O nocnencTBUAX Mbl MOXEM TOJIbKO
poragbiBathCa. HakasaTbe aupekTtopa
KPYMHENLWEero «swmka», rnaBHOr0 KOH-
CTPYKTOPa MHOIMX BaXHbIX pa3paboTok
0N apMuMn KU KocMmoca, He mornu. Ho
MOrnn nocoBeToBaTb OPOCUTL 3aHU-
MaTbCsa «EPYHAOM».

BoT Tak n BpauiaeTcd Koneco UcCTo-
pun. Koneco nctopmm TeXHUKK.
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B BeceHHux nyrax

Mornonsie TpaBsbli cbupato

Tebe B noaHOLIEHbE.

A Ha pykaBa HeycTaHHO

lManpaet, napaet cHer.
Koko-T3aHHO, NATbAECAT BOCbMOW rocygapb AnoHum

Matoe mapta 2005 ropa yxe cToan0 Ha ABope, a EBpona
BCe elle Oblna MoJIHOCTbIO 3anopoLleHa CHerom,

B YeM He TpyaHo ybeauTbcs, NMOCMOTPEBR

Ha ¢oTorpaduio, NOMYYEHHYIO B 3TOT AEHb CMYTHUKOM
«QHBUCaT» EBPONENCKOro KOCMMYECKOro areHTCcTBa.
Bonee Toro, 3a 0O6UNbHLIM CHEronaaoM, KOTOPbLIA ANWIICcS
Luenylo Heaento, nocneanoBan BMnojsHe CUOMPCKUIA MOPO3 —
B [onnaHguu, roe po3bl yXxe NMpuBbLIKIM pacuBeTaTb

B ¢eBpane, cTonbuk TepmMomeTpa OnyCcTUICS HUXE

20 rpapycoB mopo3sa! Bo ®paHumm n BenukobputaHum
3aKpPbIIUCh LWKOJbI, @ NOAUUUSA HEe pekoMeHaoBana
€341Tb Ha aBTOMOOUNAX N3-3a CHEXHbIX 3aHOCOB.
MTanbsHckne KpecTbsiHe, Y KOTOPbIX CHer 3acbinarn
BCXOAbl, Y€ noacumtany yoblTOK OT HEXAAHHOro
kanpusa norogbl — 650 munanoHoB eBpo. KTo 3HaeT,

He cnencTteve nu 3TO cny4dmsBwerica 14 despans
BCnbIWwKM Ha ConHue? O runoTese, CBA3bIBAKOLLEN

9TK OBa cobObITUS, B Cneayloulen cTaTbe.

C.AHodenec

®OTOMHOOPMALUS

CHer,
ConHue,

ConHeyHass aKTUBHOCTb

ﬂ,]‘lﬂ Ha4dana HanoMHUM 4YnuTaTendam O TOM, 4TO MMeKOT B BUAOy
y4yeHble, Korga OHM roBop4aTt o CONHEYHOW aKTUBHOCTKU. Halue
CBETUJIO HaxoauTcs OT 3eManM Ha PacCTOSHUU MPUMEPHO
nonytopa MWJIMOHOB KunomeTpoB. OT Hero B BuAe TakK
Ha3blBaEMOro «COJIHEYHOI0 BETPa» PacnpoCTPaHAOTCA CoN-
HeyHoe BeLlleCcTBO (Mfasma) u mMarHutHoe rnone. N3mepe-
HUS, KOTOpble MPOBOAMAN CO CAYTHUKOB «MapuHep-2» 1
«Bera-2, -3, -4» B 1962-1967 rogax Ha BbicoTe 0okoso 300 km
Ha/d NMOBEpPXHOCTbLIO 3e|v|n|/|, nokasajnun, 4To cpegHAd KOH-
ueHTpaumsa yactuy, (0o 95% — 3To NPOTOHbI) BETPA COCTaB-
N9eT NaTb WTYK Ha Kybuyecknin caHTumeTp. Bo Bpemsa con-
HEYHbIX Oypb KOHLLEHTPALMS 4aCcTUL, U UHTEHCUBHOCTb Mar-
HUTHOIMO M3Ny4eHUd B COJIHEYHOM BETpPE pPe3KOo Bo3pacTa-
I0T. Ero ckopoCTb TOXE HEMOCTOSIHHA — OHa MEeHSeTcsd OT
250 km/c po 2000 km/c. N xoTa macca NneTawero COoJIHeuy-
HOro BellecTBa BeCcbMa Masna, Npu TakoW CKOPOCTU BO3-
[encTere Ha 00beKTbl B KOCMUYECKOM MPOCTPAHCTBE MO-
XeT ObiTb BMOMHE OWYTUMbIM. Hanpumep, nocne CunbHOro
ConHe4Horo BoamyuleHns 9-10 HosOpsa 2004 rona MexayHa-
POLHAsA KOCMMYECKas CTaHLMS Pe3KO U3MEeHuNa CBOK Tpaek-
TOPpUIKO, ONYCTUBLLUNCL NoA daBneHunem BeTpa MNo4YTn Ha 7 KM.
Mcxoaa n3 paccTodHUsA 1M CONMHEYHON NMOCTOSAHHOW (Konuye-
CTBO COJIHEYHOM paguaumun, To eCTb CYMMapHOro unasnyye-
HUS NO BCEMY CMEKTPY, NOCTYNaloLLEero Ha eguHuLy nosep-
XHOCTW, NnepneHankynsapHor nydyam ConHua, B egmHuLy Bpe-
MEHM Ha BHELUHEWN rpaHuLLe 3eMHOl atMocdepsbl; ana 3em-
nn oHa paBHa 1,38 kBT/M?2), yuyeHble paccumTanu MosHyto
MOLLHOCTb 3M1€eKTPOMarHuTHoro usnyvyeHuss ConHua. OHa
coctaBuna 3,84:10% BT, 4TO 9KBMBAJIEHTHO €XECEKYHAHO-
My B3pbIBYy 10" TOHH TpuHuTpoTonyona! BoT TakoBa Hawa
3Be34a, CKPOMHBbIN «XENThIA KapJnK».

OLHO 13 NPOSIB/IEHUI COJIHEYHbIX BYPb — BO3HMKHOBEHME
nateH Ha CosHLe, KOTopble Nierko Habnoaatb ¢ 3emnu. 9To
6onee TemMHble 06pa3oBaHMS OTHOCUTENbHO HEBONbLIOro
aovamMeTpa (anameTp 3penoro natHa Bcero 17-18 Thicay K,
TO ecTb okono 1% amametpa ConHua). CpegHsis Temnepa-
Typa TunuyHoro natHa Ha 1600 K HuMxe HEeBO3MYLLEHHOW
doTochepsl.

Ewe B Havyane npownoro cronetua x.Xenn yctaHOBUA,
YTO LEHTPbl COJNIHEYHbIX MATEH BbIOPACHIBAOT B KOCMOC OF-
POMHOE KOJIN4ECTBO COJIHEYHOrO BeLlecTBa M M3NyyaloT
CUNbHENLWEE MarHUTHoe none. MarHMTHbIN NOTOK 4Yepes
NMOBEPXHOCTb TUMMUYHOIO NATHa MMeeT nopsaok 102" Mkc.

Yem 6onblUe MATHO U YEM OHO TeMHee, TeM Bbllle Hanp4da-
)XXEHHOCTb MarHMTHOro noJid B ero ueHTpe. Y 6onblux Na-
TeH oHa pocturaet 4000 Maycc. Ona cpaBHeHWs, Hanps-
XEHHOCTb HEBO3MYLLLEHHOrO MarHUTHOro nons 3emnau ne-
ut B npegenax 1075-107° Maycc. MoaToMy KONMMYecTBoO,
pasmep v Temnepatypa nNaTeH onpenenarT MHTEHCUBHOCTb
cosiHeyHol 6ypu. B cepenumHe XIX Beka LwBenUapckuii act-
poHom P. Bonbd B Ka4ecTBe Mepbl COTHEYHON aKTUBHOCTU
BBEN cneayoulee BolpaxeHue: W=k (N,+10 N,), rae N, —
KOJIMY4ECTBO NATeH Ha BuAMMoOn ctopoHe ConHua, N, — Ko-




U NOTOIm...

nn4ecTBO rpynn nateH, k — koaddun-
LMEHT, NpuBA3bIBAOWMIA HabNOAEHNS
pasnuyHblx o6cepBaTopuini Mupa K pe-
3ynbTatamMm HabnwogeHuii B Liiopuxe. B
4eCTb aBTOpa ATOT WHAEKC COMHEYHON
aKTUBHOCTW, KOTOPLIA Ha AONArve roapl
CTan ee OCHOBHbIM MnokasaTenem, cra-
1 HasbiBaTb Yncnom Bonbda (W). Oka-
3a/0Cb, 4TO 3HaveHus 4dmcen Bonboda
MEHAKTCA OT HECKOJIbKNX eANHUL, B Ne-
puoa nokod A0 nonyTopa-aByx COTEH BO
BPEMS MOBbILEHHOW CONIHEYHOW aKTUB-
HOCTU. [MOCKONbKY M3MEHEHUs Mpounc-
XO4AT UMKJINMYHO C NepuoaoM npumep-
HO 11,2 roga, aTOT UMK/ 1 HA3BaIu CON-
HEeYHbIM. 3aMeTuM, 4YTO Cenyvac 3akaH-
ynBaeTcs 23-1 LMKN C HaYana perynap-
Hbix HabnogeHnin 3a ConHueMm.

CyLLecTBYIOT U ApYrMe VMHOEKCbI, Xa-
pakTepuayioLlme COJIHEYHYIO aKTUB-
HOoCTb. OOuMH M3 Hux A-uHOekc: cpepn-
HEeCyTo4HOe 3HaveHne prykTyauuimn Kom-
NMOHEHTOB MAarHMTHOro noJjd, KoTopoe
paccyuTbiBaOT MO 4aCOBbIM CPEAHUM
3HaYeHUAM MakCUManbHbIX aMnanTy[, 3a
Kaxnaple Tpu yaca. lMnaHetapHbIi A-uH-
0EKC MEHAdeTCA OT HECKOJIbKUX egunHunL,
npu crnokoriHom ConHue A0 AECATKOB U
[axe CBbllLE NonyTopa COTEH Npu COoN-
HEYHbIX BO3MYLLEHUNAX.

[MoTOK paguvonsnyyvyeHns Ha AnunHe
BoHbI 10,7 cM — ewe oguH napamMmeTp
MHTEHCUBHOCTWU COJIHEYHbIX BO3MYylLle-
Hui. Mo ero BennymHe B 1963 roay BBe-
neH vHpekc F10.7. OH mnamepseTtca B
COJIHEYHbIX eAuHuuax nortoka (c.e.m.),
npuyem 1 c.e.n.=1072Bt/(M?I'L). Ero
3HavyeHns MeHsaoTca oT 75 no 250. Ta-
KOBbl KpaTkue cBegeHud o COJTHEYHOM
aKkTUBHOCTU. MarHuTHoe none 3emMmnun
CUNIbHO 3aBUCUT OT Hee. Kaxablh AeHb
n3-3a B3aMMOLENCTBUSA COJIHEYHOrO
BeTpa C MoHochepomn, HanpsXXEHHOCTb
nong konebneTca ¢ aMnNAUTya0n nopsaa-
ka 5-10™* 9pcTen. OgHako Npu CosnHeuy-
HbIX BCMbILLKaxX aMmnanTyoa konebaHun Bbl-
pacTaeT B Tbicauy pa3 u 6onee (3anom-
HUM 9T0). CamMble M3BECTHbIE KaTaKIN3-
Mbl, KOTOPbIE CNy4al0TCH MNPy 3TOM, — OT-
KJlOYEHME 3MIeKTPOCTaHUMI 1U3-3a nepe-
rpy3ok, BbIXO4 M3 CTPOS paguoannapa-
TYypbl, NMOJIOMKM KOCMMUYEeCKMUX annapa-
TOB M aBapun Ha NPOTAXEHHbIX MeTa-
nMyecknx obbekTax Bpoae HedTe- 1 ra-
30MPOBOAOB UM NIMHUIA 3NeKTpornepe-

Kangnpoat

q)VISVIKO-MaTeMaTVI‘-IeCKVIX Hayk,

[ad, rae BO3HMKAIOT TOKU B ThICAYM aM-
nep. A BOT 0 TOM, 4TO aHOManuu rnoro-
Lbl MOTyT NpuHagnexaTtb K 4UCny He-
NMPUATHOCTEN TaKOro e poja, 40 He-
[AaBHEro BPEeMEeHU HUKTO He [orajbl-
Bascs.

HemHoro HayuyHoM
npeonoruu

B Hosi6pe 2002 roga >xypHan «Xumus u
XW3Hb» onybnukosan HebonblUylO 3a-
mMeTky «ConHue ytonuno Espony». B Hen
BMepBble Obina BbiCka3aHa rmnoresa o
BJINSAHNUM CONIHEYHOWN aKTUBHOCTU Ha KO-
JINYECTBO OCAAKOB B PasNYHbIX pern-
oHax 3emnu. B nocneayouwe Tpu roga
ydacTtuBLlnecd aHomMasimn norogbl 3ac-
TaBngOT Cepbe3Hee 3aQymMaTbCsd O ee
cnpasennneocTn. Nctopus xe nossne-
HUS rMnoTes3bl Gblna TakoBa.

lMpwn nccnepoBaHMn peakuuy okeaHa
Ha BO3aencTBue TadyHOB Bblan Nony-
YeHbl yanmBuTenbHble pesynbtathl. Oka-
3a50Cb, 4TO 32 HECKO/LKO YacoB nepen,
pPEe3KMM yCWUNEeHMEM CKOPOCTM BeTpa B
TandyHe Ha NOBEPXHOCTb OKeaHa Bbl-
nagaeTt CTOJIbKO 0CafKOB, 4YTO ero Bep-
XHU CTOMETPOBbLIN CIIOMN CUIILHO Ornpec-
HAETCHA Ha naowagdx B OEeCATKN TbiCAY
KBaApaTHbIX KUIOMeTpoB. Takme obbe-
Mbl HUKaK He COrnacoBbiBainUCb C 06-
LEenpPUHATON GU3NYECKON KapTUHOM yr-
nybneHunsa TandyHoB. [eno B ToM, 4TO
OCHOBHOWM NMNOCTaBLUMK SHeprnmn angd Tpo-
MNYeCKnNX UMKNOHOB, KaK MPUHATO CYWU-
TaTb, — BOASHOM Nap, KOTOPbIA NOCTY-
naeT OT OkeaHa.

OH BoBnekaeTcs B 06nayHble BalHn —
MOLLHblE 0BnayHble CTPYKTYPbl, BO3HMKA-
jowme B npolecce GoOpMMpoBaHNS Tan-
byHa 1 oKpyXaloLLme ero «rnas», u cTpe-
MUTENbHO NOOHMAaETCA B BEpPXHUE Clion
Tponocdepbl. Tam nap 1 KOHAEHCUPYET-
C4, BblAENSAS NpY 3TOM MHOro Tenna. Npu
NMOBbILLIEHMW TeMnepaTypbl U BIAXHOCTH
BO3A4yxa (BNaxHbI BO34yX Nlerye cyxoro)
€ro NMJ0THOCTb B LeHTpe TandyHa naja-
eT. $ICHO, 4YTO uHTEerpasn no BbICOTE OT
NAOTHOCTU, TO €CTb AaBleHune, Takxe
nagaet. 9To NPMBOAMUT K ele HonbLie-
My yBeJIMYEHUIO CKOpPOCTU BeTpa. B TO
XXe BpemMda npu KoHaeHcauunnm BOOAAHOIo
napa B 0065a4HbIX OalLUHAX HE TOJIbKO
BblAenaeTca Tensao, HoO U obpasyeTcs

B.A.Mypos.,
HMNO «TandyH»

rTMNOTE3bI

Xuakaa dasa sogbl. Boaoy moryt npu-
BHOCUTb B 00naka 1 TypOyeHTHbIE BUX-
pu, KOTOpble 3aTArnMBalT MeNKue Kan-
nn ¢ rpebHelt BosH. MNocne MHorokpar-
HbIX pa30BbIX NEPEexonoB (Mpu KOTOPbIX
COJib U3 BOAbl BblOENAeTCcs U B TBEP-
LOM BMAE pasHocuUTcsa Ha 6onbLume pac-
CTOsiHMA) B obnakax HakanauBaeTtcs
KpuTUYeckas macca npecHom sogbl. OHa
BbiNagaeT B BMAE OCALKOB M OYEHb
CUJIbHO OMpPEeCHAET BEPXHUIN CIION OKe-
aHa. Bo Bpemsa mexayHapogHom mopc-
Kor akcnegmumn «TandyH-90» yyacTBy-
IOWMe B HEN HALIWM yYeHble, B TOM YuUC-
e N aBTop 9TUX CTPOK, 9TO OMpecHe-
HVe BnepBble 0O6HAPYXUIM U UCcneno-
Ban Mpun NPOXoXaeHun TanpyHos «Eny»,
«AHCK» N «Dno».

OpHako Korga no n3BecTHbIM Gopmy-
laM paccyuTanu, Kakowm rnoTtok Bnarun ot
OKeaHa [0JIKeH MOCTynuUTb B TaldyH,
yTobbl 0becrneunTb Takme ocagku, Oa-
NlaHCa He MOoJly4MnoChb. 3Ha4nUT, cylle-
CTBYIOT €Lle Kakume-TO CWJbl, CNoco6-
CTBYIOLLME YBENNYEHNIO CKOPOCTU BET-
pa 1 NOCTynneHutio BOAbl B 0GnayHbie
CTPYKTYpbl TandyHOB. TyT-TO 1 NOABU-
nacb ynomsiHyTas Bbille rmnotesa: 3To
MOryT ObITb CUMbI BIEKTPUYECKOrO B3a-
MMOAENCTBUS Kak mexnay obnakamu
LIMKJIOHA M MOBEPXHOCTbIO OKeaHa, Tak
N BHYTPU 06MayHbIX CTPYKTYP.

lMopoxaeHne anekTpuyecTsa BHYTPU
06/1a4HbIX CTPYKTYpP OOLLEM3BECTHO.
Mpu dasoBbix Nepexogax B obnakax
(BOOA—CcHer—Boga) NPONCXOAMUT NOSSpU-
3aums yactul n obpasyeTcsa 3nekTpu-
yeckoe none. Kak npasunio, BEPXHAA
YacTb KOHBEKTUBHbIX 06NaKoB HeceT
NONOXUTENbHBIN 3aps, HUXHAS — OT-
puuaTenbHbIN.

Ho, kpome ¢a30BbiXx NEPEXOO0B, UC-
TOYHUKOM 3dNeKTpuyecTBa ana o6nakos
MOryT ObiTb 3apPSKEHHbIE Kannu, NocTy-
natoLimMe oT okeaHa kak 3a cuyeT TypOy-
NIEHTHOrO BOBNEYEHMUs, Tak U 3a CYeT
3NEeKTPUYECKOr0 B3aMMOLENCTBUSA MEX-
LY NPOTUBOMOJIOXHO 3apPAXEHHbIMU
HUXHEN rpaHuuen o6n1akoB 1 Kanismu.
A NCTOYHMKOM 3N1EKTPUYECKOro 3apsana
Kanenb MOryT CAYXWUTb Tennypuyeckne
TOKWN B OKeaHe, KOTOpPble BO3HMKAOT Npun
B3aMMOeNCTBUM MOPCKOW BOAbl, Mac-
ca KOTOpPOM OrpoMHa, C MarHUTHbIM
nonemMm nnaHetbl. B6nu3n 6eperos u
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Crieumanuctsl no ¢usuke CosnHua mobaT onepupoBaTh MNOHATUSMY Bpoae «oT CoJHLA 0TopBasiacb MarHUTHasl u-
HuWsi». YTOObI MOHSITE 3TO BbIPAXEHNE, BCIIOMHUM 3aKOH MPUPOAbI. €C/IN €CTb MOTOK 3/1EKTPOHOB WJ/IM MPOTOHOB, TO
€CTb 3JIeKTPUYECKUI TOK — OH 0053aTe/IbHO MHAYLIMPYET MarHUTHOE rose. sl nycToThl (KOCMOCa) CBSI3b 3JIEKTPU-
4eCKOro v MarHUTHOIO r10J1er AOCTATO4YHO MpocTa v AaeTcs ypaBHeHusMmy Makcsesia: — poTop (BUXPb) HarpsikeH-
HOCTU 3J1eKTpu4eckoro noss (E) paseH npov3BeneHno MarHUTHOM MPOHULIAeMOCTU (1) Ha YaCTHYIO MPOU3BOAHYIO
10 BPEMEHW OT HarpsiXXeHHOCTU MarHUTHOMO 10/ CO 3HaKOM MUHYC. V1 HaOOOPOT: POTOP HaMPSIXXEHHOCTU MarHUTHO-
ro noss (H) paBeH npon3BeseHuto And1IeKTPUYECKOV MPOHNLAeMOCTH (€,) Ha YacTHYIO MPOMU3BOAHYIO 10 BpeMeHU (t)
OT HarpskeHHOCTU 3JIEKTPUHECKOro nosisi. Matematn4ecky 310 BbIrISaUT Tak: rot = n”[,ﬂH 1,
ec/m ot ConHua kK 3eme vaeT rnoTok nPOTOHOB (37IEKTPOHOB), TO 0AHOBPEMEHHO oT CosHua kK 3emse pacrnpocTpa-
HSIETCS MarHUTHOE r10J1e B BUAE Crivpasau (Crvpasb — BEKTOPHOE MPOU3BELECHNE BEKTOPa CKOPOCTY Ha POTOP 3TOU
CKOPOCTY), OXBATbIBAIOLLEV BCE JINHUM TOKOB MPOTOHOB. [axe ecsm Obl 1eTes1 BCEro OAMH MPOTOH, TO BOKPYr HEro
BCe paBHO 0Obl/10 Obl MarHUTHOE roJie. Takum 06pa3oM, HarnpUMep, B CUCTEME MPSIMOYroJIbHbIX KOOPAMHAT C LLEHTPOM
Ha CoJiHLe MarHUTHoe rosie OyAeT UMETb TPU KOMIOHEHThl 3TOW Crvpaay — [0 HarpabBAeHWIO JIMHUW TOKa, 10
KacatesibHOV K BUXPH CKOPOCTU U 110 I1yOUHE (BbICOTE).
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okeaHn4yecknx GPOHTOB NMPOBOAMMOCTb
MOPCKOI BOAbl @aHM30TPOMHA, TO eCTb
MakcumarnbHa BooNb 6epera nnu GpoH-
Ta N MUHMMalIbHa MO HOPpMaJIn K HUM.
MoaTomy Tennypuyeckme TOKM [OCTU-
raioT MakCUMasbHbIX 3HAYEHUA UMEHHO
BLOJIb 6eperoB 1 GPOHTOB B OTKPLITOM
oKeaHe 1 HanpaBJieHbl MapannesibHoO UM.
Bonee TOro, BO BpeMs COJIHEYHbIX BCrbl-
ek mnx Bennm4mHa B MHOFOMeTpOBOVI
TOJILLE MOXET WCYUCASATLCS Thica4aMu
amnep!

WTak, nonyyaeTcsd, 4TO, C O4HOWN CTO-
POHbI, MOpCKaa BOAA — 3JJIEKTPOJIUT U
cnocobHa, Kak Nitoboin anekTponuT, ak-
KyMynmpoBaTb OonpefesieHHoe Konu4e-
CTBO anekTpuyectBa. C gpyroii cTopo-
Hbl, MOpPCKasi BOAA He HAaCTONbKO XOpO-
WKiA NPOBOJHMK, 4YTOObLI €e MOnekysbl
He CTpeMUancCb nondpm3oBaTbCqa BO
BHelWlHeEM none. V|H,D,yLI,VIpOBaHHoe B
MarHMTHOM MOJIe 9NEKTPUYECTBO (Ten-
Jlypuyyecknin TOK) nonspuayeT MOJIEKy-
nbl BOAbI Mo cxeme: H,O ® (H* + OH").
Bopa npakTuyecku Hecxmmaema. 310
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O3HayaeT, YTO ee MOJIeKy/bl ynakosa-
Hbl ONTUMaNlbHO, 2 UMEHHO B BUAE TeT-
pasgpa: 4eTblpe MONEKY/bl MO yrnam,
naTas B LEeHTpe. MI3-3a pe3Ko BbipaXeH-
HOM MONAPHOCTN B KaXAoOlM BepLllivHe
TeTpasgpa pacnonaraeTcy nojoxnTesnb-
HO 3apsXeHHbI MOH BOAOPOAA; a BTO-
pon MoH BOOOPOAA CBA3AH C OTpuLa-
TeNnbHO 3apAXeHHbIM MOHOM KMCI0PO-
na atoii xe monekynbl. Ctano ObiTb,
NoJly4MBLUMECS MPU NONFPU3aunm NOHbI
BOLOPOAA W ONpeaensoT NonoXnTenb-
HbI 3apsaA Ha rpaHuue pasgena Boga—
BO34YyX. Tam BO3HMKAIOT AOMNONHNTENb-
Hble 3NEeKTpMYeckne cuibl, Nponopumn-
OHalNbHble HaNPAXEeHHOCTWU 3NneKTpuye-
CKOro nonsl u HanpaefieHHble B 061acTb
C MeHbLUen AN3NeKTPUYeCKOn NpoHmnua-
€MOCTbI0, TO eCTb OT MOpS B atmocde-
py. 91K cunbl MHTEHCUDULMPYIOT ncna-
peHune. B neTawmx B MarHATHOM noJse
COoJieHbIX Opbl3rax BO BpeMs LWITOpMa
TOXE MHAOYUUPYEeTCH HEKOTOpOe KOJn-
4eCTBO 3/1eKTpuyecTBa. HanpaXeHHOCTb
3NEeKTPUYECKOro nons Mexay o6nayHom

cuctemMon GOPMUPYIOLLErOCH LMKIOHA
N NMOBEPXHOCTbID MOPA MOXET AOO0CTU-
ratb 10*-10° BonbT/M. [ns oTHOCUTESb-
HO MeNiKnx 6pb|3r anekTpunyeckme cuibl
(nponopunoHasnbHble KONIMYECTBY 3JEK-
TpuyecTBa B GpbI3rax 1 Hanps>KeHHoC-
TN MONg) B TaKOM MNOJIE BECbMa 3Ha4yn-
TenbHbl U BMNOJIHE COU3MEPUMbl C CU-
non TaxecTtn. Npn HEKOTOPOM paanyce
aneKkTpunyeckaa n rpaBuTalMOHHada cuna
0Ka3blBalOTCS paBHbl; Karnjn ¢ MEHbLUINM
pagnycom CcymetoT npeoponeTb NpuTa-
XEeHWe nnaHeTbl U NOOHATbLCA B 06nay-
Hble cucTembl. B pesynbtate 06bem
BOAbl B 06nakax, a paBHO UX 3NEKTPU-
Yeckuii 3apspg, CyLECTBEHHO YBENUYU-
BaloTCH.

TandyHbl, opyrmuMm cnosamu, Tponm-
YyecKue UMKIOHbl, — 3TO OrpOMHbIE
TpexmepHble BUXpU. B Hux obpasyeTcs
rmaopomMardHnMTHoe AunHaMO, ABUXYyLlad
cuia KOTOporo nponopuMoHanbHa Ha-
NPSXEHHOCTN 3JIEKTPUYECKOrO MNOoNs B
obnayHbix HawHax. Yem Gonblie 3aps-
XEHHbIX YacTuL, (anekTpuyecTsa) B 06-



nakax (cnefoBaTesibHO, M Bbllle Hanps-
XXEHHOCTb MarHUTHOro nons), Tem 6osb-
Le CKOPOCTb UX ABMXEHUSA. BekTop CKo-
POCTU 3TUX ABUXKEHNI OPUEHTUPOBAH MO
HarnpasneHnio BpaLleHus Buxps. Benn-
ynHa ckKopocTu apenda 3apskKEeHHbIX
yacTuLl, MOXEeT AOCTUraTb HeCKOJIbKUX
[EeCATKOB METPOB B CekyHAy, 4TO, 3a
CYeT yBJ/ied4eHnda BO3Ayxa, CyleCTBEeH-
HO yBeJininBaeT CKOPOCTb BeTpa B LIUK-
NIOHE.

MTak, pestome:

— COJIHEYHbIe BCMbIWKM BO3OENCTBY-
I0T Ha MarHuTHoe none 3emnu, pesko
MeHSAa aMmnInTyay BapuaLlnim ero Hanps-
JXKEHHOCTU; 3TO ycunmBaeT Tesuiypuyec-
Kne TOkM B MMpoBOM OkeaHe, rae co-
neHaa Bopa, O6yay4ynm SNEKTPONUTOM,
HakanIMBaeT 3NeKTPUYECKNn 3apas 3a
cyeT nongpusauunu;

— nongapmusauma MOpPCKOn BOAbl MpU-
BOAUT K TOMY, YTO ee NOoBEepPXHOCTb He-
CeT NOJIOXNTENbHbIN 3ap4an; Cunbl anek-
TPUYeCKoro B3aMMOLENCTBUA MeXay
NOJIOXKUTESIbHO 3apPSXXEHHON MOBEPXHO-
CTbi0 BOAbl M OTPULATENIBHO 3apsXeH-
HOW HWXHel rpaHuLein 061akoB ycunm-
BalOT mMcnapeHme BOAbl N BOBJieYEHUE
MOJIOXXNTENTbHO 3apPAXXEeHHbIX Kanesib npu
wTopmMax B 06nayHble CTPYKTYpbI.

ConHue, NUBHMU,
CHEeXHble 3aHOChl...

Kak n Tponuyeckue TainidpyHbl, 6nnskme
HaM UMKNOHbI BbICOKUX LIMPOT — 3TO
TOXE TPEXMEPHbIE TMraHTCKNE BUXPU.
[Moroay Ha eBponenckon 4yactu Poccum
B OCHOBHOM ONpPenensoT Te U3 HUX, 4To
3apogunucek B CpeansemMHoM MOpe nnm
ATnaHTuyeckom okeaHe. OHU MeHSIoT
TeMnepaTtypy BO34yXa WU MPUHOCHAT
0CafKW, KOIMYECTBO KOTOPbLIX U Onpe-
[enset norogHble Kataknnmambl. O6unb-
Hble CHeronazbl — 3aHOCbl Ha Aoporax
1 NaBUHblI B ropax, BECHOW NaBOOKM W
HaBogHeHUda. M30bIToK goxaen — Ha-
BOAHEHUS, X HEOO0CTAaTOK — 3acyxu,
NIEeCHbIE U CTEMHbIE NOXapbl.
Be3ycnoBHo, 60nbLIAag YacTb MPUXO-
OAWNX UMKIIOHOB popMupyeTcsd no m3s-
BECTHbIM W3 OWHaMU4YeCckOW MEeTeopo-
N0rnm 3aKoHaM (CM. «XMMUIO U XU3Hb»,
2000, Ne 11-12). BTO BTOpPXEHME XO-
JI0AHbIX BO3AYLUHbIX Macc B Bonee Ten-
NbIi N BI2XHbLIA BO3A4YX Haf OKeaHuye-
CKMMK (MOpCcKuMn) Bogamu. Takue yc-
JIOBUS CYLLECTBYIOT Ha rpaHuLe Tensbix
TeyeHult, BOONb NobGepexuii OTHOCU-
TENbHO TEMJbIX MOPEN, & TaKXe «NATEH»
Gonee TensblX BOA, B OTKPbLITOM OKeaHe
C NPOCTPAHCTBEHHbIMM MacwTabamu B
COTHU W1 faxe TbiCAYM KMIIOMETPOB. Tam
Xe, KcTatu, ecTb YCJIOBUS U ONS BO3-
HWKHOBEHUS Hanbosiee CUMbHbIX Tey-
PUYECKNX TOKOB. Takme LMKAOHbI Npwu
cnokoriHom ConHue dopmMupyloTcs 3a

7-12 pHel u, KaKk NpaBuUO, HE COMpPO-
BOXJAOTCH aHOMasbHbIMK O0cagkamMu. A
BOT COJIHEYHbIE€ BCMbILLKN J1VI60 BOSD,eVI-
CTBYIOT 4epes OnncaHHbIe Bblllle MexaHn3-
Mbl Ha Y€ CYLLECTBYIOLLNI LIMKIOH, YCU-
MBas 1 HachbILWas ero Bnaroi, nmbo cno-
COBCTBYOT GOPMUPOBAHNIO HOBOIO MOLLL-
HOro uukioHa. lNpu aTom cuna BO3Oen-
CTBUA 3aBUCUT OT BpPeMeHUn CYTOK, MNo-
CKOJIbKY HOYHas CTOPOHA 3emnn 3allmie-
Ha OT NPAMOro noToka 3JIeKTPOMarHMTHO-
ro mnanyyexHus B3byHTOBaBLUerocss CosH-
ua. Ytobbl He ObITb rOMIOCNOBHLIM, MPU-
Bely HECKOJbKO SPKMX MPUMEpPOB.

29 nionsa 1990 ropa Benbiwka Ha Con-
Hue: A-nnpekc=105, W=160, Flux=190.
15 aBrycta B Mockse 3a 12 4acoB Bbl-
nano 21,7 mm ocagkoB. Mpu ckopocTn
conHeyHoro BeTpa 320 km/C MOTOK
3NEeKTPOMarHMTHOro BO3MYyLLEHUS 3a 5
CYTOK O0CTUI MoHocdepbl 3emnu, a
CMyCTSa Hefeno uMknoH chopmuposarn-
ca n poctur MOCKBbI.

4 vioHs 1991 ropa 6bina cunbHenwas
BCnbiwka Ha ConHue: A-mHpoekc=200!
W=180, Flux=260, a 6 nioHa B Mockse
3a cyTku Bbinano 58,2 mm ocapakos!
OHeprusa aTon BCMbILWIKM BO3AENCTBOBA-
na Ha y>xe chopMnpoBaBLUMNCS cpeau-
3eMHOMOPCKUIA LUUKIOH. pn cKOpOCTU
conHeyHoro BeTpa okono 1000 km/c
BO3MYLLEHME [O0CTUINO MOHOChEPHI
3emnu Bcero 3a 42 vaca.

13 nionsa 1991 ropa Benbiwka Ha Con-
Hue: A-unpekc=135, W=140, Flux=200.
A 24 viona B MockBe Bbinano 31,7 Mwm
0cagkoB — AN UIONS 3TO MOYTU MOJo-
BWHA MeCsAYHON Hopmbl. OgMHHapLaTb
CyTOK noTpeboBanocb Ha dopmupoBa-
HME CPeaM3eMHOMOPCKOro LMKIOHA U
ero nogxon Kk Mockse.

C 27 no 29 wmona 2002 ropa 6bina
BecbMa Oonbluas akTMBHOCTbL ConHua:
W=190! Flux=250. Bo Bceli EBpone Ha-
yannucb CUNbHENLLNE HaBOOHEHU4.

18 aBrycta 2003 roga Ha CosnHue moul-
Hasa Bcnblwka: A-mHoekc=110 n 21 aBry-
cTa — BTOpas, MEHEE MOLLHAsA BCMbILLKA:
A-nHpekc=60. C 1 no 2 ceHTabpsa 2003
roga B Mockse Bbinano 35 MM 0CaakoB.
Ona ceHTabpsa 310 GO0nblie MeCsYHOM’
HOPMbI.

Heob6xo0a1MmMo 0co00 BbIAENUTb BTOPYIO
nonosuHy 2004 n Havano 2005 ropa.
O6bl4HO ConHue HekoTopoe Bpems Obi-
BaeT OTHOCUTENbHO CMOKOWHbIM, Aanee
npouncxoounT BCrieCKk aktTMBHOCTU, 1N 3a-
TEM OHO BHOBb OCTaETCS CMOKOWHbLIM.
OpHako B 2004 u Havyane 2005 ropa
ConHue HaxoamuTcs B NOCTOAHHOM «BO3-
OyXAEeHUU»: ero akTUBHOCTb Konebner-
csl, NpaBga CO CPaBHUTENIbHO HeBOJsb-
won amMnautyaon. BO3MOXHO, MMEHHO
C 3TUM CBA3aHbl HabNOgaeMble aHOMa-
v noroabl.

Hanpumep, 18—19 aneapsa 2005 roga
nponsoLlen BCMNeCcK akTUBHOCTU: A-UH-

FTMNOTE3bI

nekc=75, W=110, Flux=145. N 19-22 qH-
Bapsi MOLLIHELUME CHeronaabl Ha CEBEPO-
BocToke CLUA. 3acbkinano Hbio-Mopk u
napann3osano ABuxeHue no 95-my
LLIOCCe — rNaBHOMN MarncTpanun Baoosb BO-
cTo4Horo nobepexbs CLUA. Ha tore ABcT-
panuu — cunbHenwee HaBogHeHue. B
Poccun 3acbinano MoCKBY M rnaBHOe
LLIOCCe KOXXHOro HarnpaeBneHnda — Marmct-
panb «[JoH». A 4TO yX TYT rOBOPUTb MpPO
CHeronazbl, KoTopble Wi B MockBe 4yTb
JIN HM OO KOHLA mapTa.

Ha aTOM MOXHO ObINO Obl
NOCTaBUTb TOYKY, HO...

[ocynapcTBO TPATUT COTHU MWUJIJIMOHOB
pybnein Ha GopbOy C MocneacTBUAMMU
CTUXUIHBIX O6eACTBUIA, XOTH, Ka3anoch
Obl, BbIrOOHEE HaOEeXHO MPOrHO3Mpo-
BaTb Mx. OgHAKO AN HA[AEXHOro mnpo-
rHo3a HeoOXoAMMO UCCrenoBaTb MpU-
poaHble ABNEHUd, KOTOpble AenalT no-
roay. K coxaneHuto, y Hac Bce Haobo-
POT. E)J,I/IHCTBeHHoe HanpaBJsieHne no
TPOMMYecKko MeTeoposiornMn B CTpaHe
(n3yyeHue TandyHOB, a OHU, KCTaTU CKa-
3aTb, BO3OENCTBYIOT U Ha TEpPpUTOPUIO
Poccuu; nccneposaHne aBneHusa Anb-
HuHbo/JTa-HuHbO y GeperoB lOxHON
AMepVIKI/I n ero BAndgHMa Ha noroay, B
TOM yncne Ha norogy B Poccuu, n . A4.),
KoTOopoe Ben NHCTUTYT aKCcnepuMeHTarb-
Hon meTeoponorum B OBHUHCKE, oka-
3a50Cb rocynapcTtBy He HyxHbiM. OHO
npekpatuno ¢euHaHcuposaHne ¢yHaa-
MEHTaJIbHbIX I/ICCﬂe,EI,OBaHVIVI N MPOrHo-
30B TPOMUYECKUX LMKIOHOB U Tandy-
HOB. M3N0OXEHHbIE 30€eCb NepBble pe-
3ynbTaTbl MHTEPECHON paboThbl nony4ye-
Hbl Ha 06LLI,eCTBeHHbIX Ha4vanax.

Y10 ewe MOXHO MouyuTaThb

no atou npob6neme:

MoHuH A.C. CONHEYHbIN LUK,

N. Twppometeounsgat. 1980.
Llyneikun B.B. ®usmka mops.
Mocksa, n3a. «Hayka». 1968.
Mynos B.4., MeTpnyenko C.A.
«M3BecTua AH. ®dusmka atmocodepsl
1 okeaHa», 2000, Ne 5.
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Mpu obCcyXaeHUM rvnoTesbl, B TakOW CNOXHOW obnacTtu, kak ¢dusmka 3emnu, xoyetcs
ob6paTnUTbC 3a OOMOJIHUTENbHBIMA CBEeAeHusMM K aBTopuTetam. Akagemuk B.B.lUynei-
KMH — OOMH U3 MUOHEPOB MCCNEN0BaHMS TENNYPUYECKUX TOKOB B okeaHax. HecmoTps Ha
TO 4YTO CO BPEMEH MPOBEAEHHbBIX UM UCCNELOBAHUIA 1 PacyeToB NpoLusio 6onee nonyeeka,
OCHOBHbIE MapameTpbl 3TUX TOKOB HE MPETEPNENN CYLWECTBEHHbIX N3MeHeHun. CornacHo
COBPEMEHHbIM JaHHbIM, Pa3HOCTb MOTEHLMAN0B, KOTOpas obecneynBaeT NpoTekaHne anek-
TPUYECKMX TOKOB B OKeaHe, MeHseTcq (B cpegHem) ot 0,1 mB/km B palioHe akBaTopa Ao
10 MB/KM B BbICOKMX LUMPOTax, YTO HE CWUJIbHO OTAMYaeTcs OT oueHok B.B.LUyneinkuHa.
Huxe npuBepeHbl dparMeHTbl U3 MoHorpaduum akagemuka LynenkuHa «Pusmka Mops»,
3a BTOpOE M3paHue KoToporo aBTopy B 1942 roay Bpyynnu CTanvHCKyD NPEMUIO.

Tennypuyeckue ToKM B MoOpe

B otnunume ot gpyrux obnacrtei reodusu-
K1, 00NnacTb 3NEKTPOMArHUTHbIX SBEHUI
Ha Hallel nnaHeTe 40 CUMX MOp He pacno-
naraeTt HU ofHoW Teopuein. Takoe ob6CTONA-
TEJIbCTBO, C OJHOWN CTOPOHbI, MOXET 06ec-
KypaxusaTb uUccrenoBaTens npu Bolbope
Tem ans paboTbl: Manble LWaHCbl Ha ycrnex
B MOCTPOEHUM XOTs Obl 4OCTAaTOYHO BEC-
KOV rMnoTesbl 34eCb OY4EBUAHbI KaXAOMY.
Ho ¢ Opyroii CTOPOHbI, OENIOM 4ecTu Ans
reopunsnka OOMXKHbl ObiTb HACTONYUBbLIE
MOMbITKA MOCTPOEHUS Takux runoTes, Ko-
Topble B OyayLiemM MOryT A03peTb 40 TeO-
pUM 3NEKTPOMArHUTHBIX SBNIEHUIA HA HaLLel
1
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Koaebanus meaaypuuecxux

TOMY B €CTECTBEHHbIX, T. €. MOPCKUX, yC-
NoBUAX PbliObl AOKHbI OLLYLLATL AeACTBME
Kakmnx-TO NMPUPOOHbIX TOKOB.

[Morpy3nB B MOpe 9nekTpoAbl Ha pac-
ctoaHum 200 m oguH oT gpyroro, Mupo-
HOB 0OHAPYXW MeXAy HUMU PasHOCTb Mo-
TeHumanoB 6onee munnmeonbTa. locne
cuUcTeEMaTUYECKNX UCTbITAHUIA UM ObIIO NO-
KaszaHo, 4TO ANS MCKIOYEeHUs CcOOCTBEH-
HOW Pa3HOCTM MOTEHLMANIOB MEXAY 3neK-
TpogamMu, 3aBUCALLEN OT nonspusaumm u
OpYyrux nomex, nyyule BCEro nosib30BaTh-
CSl CBMHLOBbIMW 9NeKTpogamMun, OTAUTbIMU
13 06LWero TUrng U HECKONbKO AHEN Bbl-
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Kak n Tennypuyeckue TOku B TBEpPOON
obonoyke 3emnu, MOpPCKUE Tennypuyec-
KM€ TOKW, MO CYLLLECTBY, 00YCNOBNEHbI KOP-
NycKynsipHbIM ncnyckaHem ConHua, Bbl-
3bIBAOLLMM TakXe U MosipHble CUsHUSA. B
CBOIO 04epenb, Kak M3BECTHO, KOPMYyCKy-
NIIPHOE UCMYCKaHNE MEHSIET CUY OLHOBpPE-
MEHHO C W3MEHEHMEM 4YMcCNa WU naowaam
COJIHEYHbIX NATeH. [103TOMYy MHTEPECHO CO-
NoCTaBUTb MBMEHEHMS aMIINTYA, KonebaHuin
TelypU4ecknx TOKOB B MOPE C U3MEHEHU-
aMu xapakTepucTtuyeckoro ymcna C, npu-
BOAMMOrO BO BCEX OIONIETEHSAX MO COJHEY-
HOV KOPMNYCKYNAPHON aKTUBHOCTMU.

Conocmasaenue noas MOpClCOﬁ 6006l U COAHEUHOI
£ akmuenocmu
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nnaHeTe u, B 4aCTHOCTM, Ha MpocTopax
oKeaHa, rae 9T SBIEHNS n3gaBHa cnyxart
BaXHbIM MpakTU4YeckuMm Lensm kopabne-
BoxzaeHusa. CoaepxaHve rnaebl OECATON,
B €€ OPUrMHaNbHOWM 4YacTu, — He WUCKIIo-
YyeHune 13 o0LLEero npasmna: npegnaraemole
rmnoTesbl eLe WaTkn; HO BMECTE C TeM,
paboTas B 9TO 06nacTu, HAWUM Uccne-
[oBaTensM yaanock Ao6bITb HECTAPEIOLLNIA
DOKYMEHTasNbHbI MaTepuan, KOTOPbIA He
MOXeT ObITb OMOPOYEH CKYAHOCTbIO Hbl-
HELUHNX TEOPEeTUYECKNX 3HAHNI B 9TOI 00-
nacTn reodusuku...

Tennypuyeckne Toku B Mope Obinun Bnep-
Bble 0OHapyxeHbl B 1935 rogy A.T.Mupo-
HOBbIM, MPOBOAVBLUNM HaYyYHO-MPOMBbICIIO-
Bble MCcenoBaHmsa Ha bapeHuesom Mope.
3ameTuB, 4TO MOPCKUE MPOMBICIIOBbIE
pbiObl, B OTNIVYNE OT PEYHbIX, NMPOSBASIOT
MONOXUTENbHbBIA 3NEKTPOTaKCUC (He ray-
LIaTCA TOKOM U HE yXOAAT OT 3NEeKTPOAOB,
a uayT K 9nekTpoaam), oH npulen K 3ak-
NIOYEHMNIO, 4TO 3TO MOBEAEHME BbI3BAHO
npucnocobneHnem K Xn3Hu B mope, a no-
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OepXaHHbIMXU B MOpPEe B 3aMKHYTOW Lenu.
Mepepn onbiTamy B MOPE 1 NOCNE HUX 3eK-
TPOAbl VCMbITbIBANN, Y4TOObI yOeanTbcs B
NOJSIHOM OTCYTCTBMW COOCTBEHHOI pasHO-
CTWU NOTEHUManoB UAN B HUYTOXHOM ee
3Ha4yeHuu... B npogonxeHne cytok m oTo
OHS KO OHIO HanpsiXXeHHOCTb 3JIeKTpuyec-
KOro nons kosiebanacb C amnANTyOon, pas-
HOW HECKONbKUM MUNIMBONbTAM Ha KWUO-
METP, NPUYEM MHOrga aMmnanTyga 4OCTu-
rana paxe OeCATKOB MWANMBOJBLT Ha Ku-
nomeTp.

Mopo6Hoe NoBeaeHNE TOKOB, HECOMHEH-
HO, CBSI3aHO C MarHUTHbIMU BypaMu ”
BCMbILWKAMU MOMSPHbIX CUSAHUI. [JOKyMEH-
TanbHbIM [0Ka3aTeNbCTBOM 9TOW CBA3U
MOXET CNyXuTb puc. 1, roe n3obpaxeHsbl
HanbonbLUME aMNANTYAbl B Pa3nuyHble OHN
mapTa 1 anpens 1947 ropa. Moa pucyH-
KOM B MPUMEYaHUaX ykadaHbl JaHHble, 3a-
VIMCTBOBaAHHbIE U3 FeOMarHuUTHbIX Otone-
TeHel. OTYeTNIMBO BUAHA CBA3b MexXAay
pe3knM HapacTaHUem Tennypuyeckux To-
KOB B MOpP€ U MarHUTHbIMU BypaMMU.

T XX I FO W IOF T @I

ffale Fledl 2.

Takoe comnocTaBfieHWe OaHO Ha puc. 2,
NOCTPOEHHOM MWMPOHOBBLIM MO pe3ynbTa-
Tam peructpauuin Tokos 3a 1946, 1948 n
1949 roa. Kak Bugum, mMexay n3mMeHeHus -
MW aMMIUTYL, HANPSXXEHHOCTU 3NEKTPUYEC-
Koro nons E B Mopckoi Boge (MUNANBOJIb-
Tbl Ha KWIOMETP) U U3MEHEHUSMU Xapak-
Tepuctunyeckoro yucna C cywiecteyeT 4eT-
KO BBbIPaXEHHbIA napannennsm.

HeobxoaoMmo OTMETUTb, YTO MPY PErncT-
paunn pasHoOCTel NOTEHUMaNoB MexXay
3anekTpoaamu, NOrpyXeHHbIMM B MOpPE Ha
paccTosHun 500 M oamH OT apyroro (Boosb
6eperoBoi 4epThl), He BO3HKKaNa onacHoOCTb
HaNIOXEeHNs1 3NEKTPOABMXYLLEN CUMbI, NHAY-
LMPYEMOW B METNE: U3MEPUTENbHBIN Mpu-
60p — aNeKTPoL4 — MNyTb TOKa B BOAE BAOJb
BGepera — BTOPOW 3NeKTPo4, — U3MepPUTESb-
Hbll Nprbop. BelumncneHns nokasanu, 4To npwm
MarHUTHbIX Oypsix konebaHns BEPTUKANILHOW
COCTaBNSAIOWEN FrEOMarHUTHOrO MONs BHYT-
pv 3TOM METAN MHAYUMPYIOT B LEnn 3neKT-
POABVXKYLLYIO CUMY, KOTOpas Ha TpW Nopsf.-
Ka MeHblle Pa3HOCTU NOTEeHLManos.
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B HekoTOpbIX YCNOBUAX IMHMM TOKa MO-
ryT KOpPeHHbIM 06pa3oM OTAMYaTbCs OT
pas3nnyHbIX CXEM: B 3aMKHYTOM MoOpe, B
4aCTHOCTM Ha YepHOM MOpe, OHU MOryT
0Ka3aTbCs MOJIHOCTbIO 3aMKHYTbiMU. Ho
3TO0 O6yneT CBUAETENbCTBOBATb HE O MO-
TEHUMaNbHOM, @ O BMXPEBOM MPOUCXOX-
LEHUN 3NIEKTPUYECKOrO MOJs B MOpeE.

Takoe — 4ncTo BUXpEeBOE — Mnone Ten-
JIYyPUYECKMX TOKOB B MOPE AOJIXKHO ObiTb
BbI3BAHO KONebaHUSMU BEPTUKANBHOW CO-
CTaBnsioLen reomarHuTHoro nons. O Ha-
JINYNU BUXPEBBLIX TOKOB B OKeaHax U Mo-
pax B.B.llynerkuH BbiCKasdan runotesy
ewe B 1957 rogy... OH cpenan nonbITKy
aHaNMMTUYECKOrO PELLUEHNs 3a4adyn O BUX-
peBbIX TOKaX, WHAYLUPYEMbIX B MOpPE Mo-
CTOSIHHOW rnyGuHbl, Npu KonebaHusax Bep-
TUKaNbHOM COCTaBngaowWen Z MarHUTHOroO
nongd. Nocne psga ynpowaowmux gonyuie-
HUI peleHne ObINO MM NonyyeHo B Hec-
ceneBbiX PYHKLUAX KOMMEKCHOro nepe-
MEHHOr0, NMPUYeM HanpPsKEHHOCTb 3NeKT-
puyeckoro nons BAonb 6eperoBon NuHUM
(okpyxHOCTN) 3aBUCeNa oT 6e3pa3mepHo-
ro kputepus 2RO(2psw) (3pecb R — pa-
ONyC Mops, S — yAeNbHas 9n1eKTponpo-
BOZAHOCTb MOPCKOW BOAbl, W — LUKINYEC-
Kas yactota konebaHuin Z).

Bnaropaps Becbma 60MbLIMM 3HAYEHU-
aM R B npvpoaHbIX YCNOBUSIX, B MOPE [01-
XEH BO3HMKATb $BHO BbIPAXEHHbIA CKUH-
addeKkT npu yactoTax W 1 Npu 3NeKTPo-
NMPOBOAHOCTU S, HUYTOXHO MasbIxX MO CpaB-
HEHWIO C TeMMu, KOTOpble BCTpeyalTcs,
Hanpumep, B paaMoTexHuke. KayecTBeH-
Hble pe3yNbTaTbl BMNOJIHE COOTBETCTBOBA-
1 HabMOAEHUSM B MPUPOAE: B OKeaHax 1
Ha MOp$X OeCTBUTENbHO HabnopaeTcs
Tak HasblBaeMblil 6eperoBoii adpdexT.

Mpwn pelleHnn paccmaTpuBaeTcs Kpyrioe
Mope ¢ paguycom 355 M, rnybuHa KOTOporo
noka MpYHUMAETCS MOCTOSIHHOW, PaBHOW Z.
B Tonue mopckor BOAbl BbIAENSOTCS KOMb-
ua wupuHon D=10 km n BbICOTOM Z KM. ECcnn
yOoeNnbHas 9NeKTPONpPOBOAHOCTb MOPCKOM
BoAbl paBHa s OM 'cM™3, TO @nekTponpo-
BOJHOCTb KaXA0ro NMOroHHOro caHTUMeTpa
Takoro konbua pasHa s, 10""Om"cm™.

BBuay oxXxuaaemoro CuiabHOro CKUH-3¢-
dekTa cumTaeTcqd [OCTAaTOYHbIM UCCNEeno-
BaTb nosie 20 Takmx KONeL,, HaYMHasa Co Cpes-
Hero pagmyca 350 KM [0 cpefHero paauy-

Paccuumannvie
Xapakmepucmuxu
noAs 6uxpeevix
moKoé 6 mope
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ca 160 km: BMosiHe 3aKOHHO NpeHebpeyb
MoJIIMI TOKOB B KOJIbLLAX C MEHBLUMMU CPEL-
HUMW paguycamu, rae TOKU OO/KHbI Najatb
00 HyNs K UEHTPY MOps Mo 3aBedoMo Jiv-
HelHoMy 3akoHy. Bo Bcskom cnydae, 370
Oy[eT oCyLLEeCTBNATLCS NPY KonebaHmsx Bep-
TUKaNbHOW COCTaBNsioWwen Z reoMarHUTHO-
ro Monsi ¢ Nepuvofamu B HECKOJIbKO MUHYT.

MPUMEHUTENBHO K MHBIM NapamMeTpam
aHasIoOrMyHyl0 3ajadvy CTaBWUSl ernneTcKuil
mMaTtemaTuk A.AWYyp, KOTOPbIN CBEN ee K
pEelWeHNI0 NHTerpanbHbiX YpaBHEHUN
®pearonbma. B HacToslee Bpems uene-
coobpasHel U 3HaYNTESIbHO MPOLLE BECTU
peleHne cuctTeMbl 0ObIKHOBEHHbIX anreb-
panyeckunx ypaBHEHU NOCPenCTBOM 3rek-
TPOHHbIX CYETHbIX MalWWH. Takum nyTem
B.B.lynenkuH nony4mn yHMUBEPCanbHYO
MaTpuuy, no3BonsioLLyio 6e3 BCaKMX 3aT-
pPyOHEHU nepenTn OT ciyyasd MiuoCKOoro
OHa K Cly4asiM Kakoro yrofgHO CJIOXHOrO
CTPOEHUSs MOPCKOIro AHa, NMLlb Obl OHO MO-
0EenMpoBanochb NMOBEPXHOCTbIO BPaLLEHUS.
Ta xe maTpuua npurogHa 1 Ans pelueHus
3aja4n 0 TOKax B Mope, HeOLHOPOAHOM
nMo COMEHOCTU 1 TemrnepaType...

[na pacueTta B391M TUNUYHYIO aMMINTY-
oy KonebaHWin BEPTMKANbHON COCTaBNSAIO-
wen reomarHutHoro nona 107* 9, a ang
3N1EeKTPONPOBOAHOCTN MPUHANN 3HAYEHNE
0,03 Om'cm''. PaccmMoTpeHbl Tpyu Bapu-
aHTa 3ajayu:

a) rnybuHa Mopst MOCTOsIHHASA, Z=1KM, UWK-
nnyeckas vactota w=2-102c”', T. e. nepuog
KkonebaHuii reoMmarHMTHOro nons 5,23 MuH.,
6) rnybuHa noctoaHHas, z=0,5 km, w=102c"",
T. e. nepuop, 10,5 MuH, B) rnybuHa meHseT-
cs nNpy yoaneHun ot 6epera no 3akoHy, Tu-
MUYHOMY /191 BHYTPEHHero mops, w=2-102c™.

Mo 3apaHHOW MaTpuLe 1 cTonbuam CBo-
©04HbIX YNEHOB, BbIHMCIEHHbIX MPUMEHU-
TeNbHO K pa3nuyHbiM daszam konebaHus z,
ypaBHeHus Obinn peweHbl b.M.KoMoBbiM
Ha 9NeKTPOHHON mawunHe MOCKOBCKOro
YHUBEPCUTETA NMPUMEHUTESNIBHO K MEPEYNC-
JIEHHbIM MapamMeTpam.

Ha puc. 3 nsobpaxeHnbl konebaHusa cunbl
TOKa B PassiMyHbIX KOJibLLAX HA OCHOBAHUM
peleHns 3a4aqm no BapuaHTy a.

Ha pucyHke BUOHO, 4TO KosiebaHus cunbl
Toka B nMepBOM OT Oepera KoJjible O0CTU-
raloT amnantygHoro 3HadeHus 2000 A n
oTCcTaloT OT konebaHwuii dZ/dt Ha da30BbIi

APXUB

yron 146°. KonebaHns B oCTasNibHbIX KOJb-
yax 6bICTPO yMeHbLIaloTCs No Mepe yaa-
nieHus ot b6epera, NpUYeM yMeHbLIaeTcs 1
oTcTaBaHue no ¢ase ot konebaHuii dZ/dt.

CnepoBartenbHO, OT LEeHTpa Mops kK Oe-
pery pacrnpocTpaHsaeTcsd 3N1eKTPOMarHuT-
Has BOJIHA, Y KOTOPOU aMninTyaa HUYTOX-
Ha Bpanu ot 6epera M CTPEMUTENbHO Ha-
pacTtaeT npu noaxone k 6epery. CkopocTb
pacnpoCTpaHeHNs 3TON BOJHbI 34eCb CO-
ctasnset 300 m/c.

Ha puc. 4 nsobpaxeHa cBogka pesyib-
TaTOB BbIYUCNIEHMI BO BCEX TPEX BapuaH-
Tax. BMecTo 3HayeHun cun TOKa B pas-
JINYHBIX KONbL,AX MO OCU OPAMHAT OTMeYe-
Hbl aMMUTYOHbIE 3HAYEHWS HamMpPsXXeHHO-
CTWU 3JIEKTPUYECKOrO MOJis B MOPCKOW
BOAE, NOAJAloLNECS HEMOCPEACTBEHHOMY
M3MEPEHMIO B Npupoae.

B BapuanTe a) E=60 mB/km y camoro
Oepera, a oTCcTyns OT Oepera, HanpPsXeH-
HOCTb CTPEMUTENIBHO YMEHbBLUIAETCSH: YXe Ha
paccTosHum 60 kM oHa nagaeT a0 4 mB/km.

B BapuaHTe 6) E=39 mB/km y camoro
Oepera, cnepsa E BodpacTtaeT n Ha pac-
cTosiHUKM 25 KM OT HBepera gocTuraet Mak-
CUManbHOro 3HadeHuss 41 mB/km, nocne
4yero nagaet B OTKPbLITOM MOPE MeAJieH-
Heln, 4eM B BapumaHTe a); Ha PacCTOSHUU
200 km oT 6epera E=8 mB/km.

Hanbonbwnin nHTEPEC Npepcrtasnser
BapuaHT B). [N noAroToBKU H4UCNOBbLIX
3HAYeHUI, BXOASALINX B COOTBETCTBYIOLINE
KJIeTKW MaTpuubl, Npodunb AHa Mops,
M3006paxeHHbIN CMMOLWHON KPUBOW HUXe
ocu abcumcc Ha puc. 5, NpuWIoCL 3ame-
HUTb CTYNEHYaTON NMHMEN, KOTOpas HaHe-
ceHa MyHKTUPOM. 3HayeHus rnyouH, Bbl-
paxeHHble B MeTpax, NpoCTaB/eHbl BOOJb
HUXHEero oTpeska ocu opauHaTt. Kak BUOHo
Ha pUCYHKe, MakCMMasnbHas HanpPs>XKeHHOCTb
anektpuyeckoro nong E=60 mB/km cooT-
BETCTBYET TOW TO4YKE, KOTOpas Haxo4uUTCs
Ha[ KpaeM MaTepukoBOW OTMENU, rae riy-
OVHbI Ha4YMHaloT ObICTPO HapacTaTb B Ha-
NpaBneHNN OTKPLITOro Mops. HanpsikeHHOCTb
nons ymenbliaetcs o 51 mB/km y camoro
Oepera n pe3ko nagaeT B OTKPbITOM MOpe:
Hanpumep, Ha paccTosHUM 60 KM OT Kpasi
otmenn E=4,5 mB/km, a Ha paccTtoaHun
70 km oT aToro kpas E=1 mB/km.

B.B.lUyneunkuH
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Boinyck nmoaroToBuIu

M.Eroposa,
E.CyToukas

e He TaK TaBHO ObLIO

MIPUHSITO CYUTATH, YTO

JIIOIY CTAHOBSITCSI PEJIU-
TMO3HBIMU OJ1aromapsi BOCIHU-
TaHulo. JleTu, XuUByIue c
OVOJIOTUICCKUMHU VUTH TIPUEM-
HBIMU POUTENISIMU, HEBOJIBLHO
KOIMMPOBaJIM MX IMOBEACHUE.
OnHaKo pe3yabTaThl HeTaBHUX
HCCIIeIOBAHWI TOBOPSIT, YTO U
TYT HEe 00XOIUTCS 0€3 BIUSHUS
TeHOB.

CoTpynHukrn MHWHHECOTC-
KOTO YHUBepcUTeTa B MUHHe-
aroyice (CILIA) pemmiy BbI-
SICHUTD BKJIAJ] TIPUPOJIBI M BOC-
MMUTAHUS B CTAHOBJIEHUE PEJIU-
ruo3Hoctu. OHM moJaraior,
YTO JUIS TIOAPOCTKOB peIlaro-
Uil HpakTop — BOCMUTAHUE,
a'y B3pOCJIBIX Ha TIEPBBIif TTaH
BBIXOJSIT TEHBI.

JI.LKEHur u ee KoJsjaern om-
POCHUJI MYXYWH-0JM3HEIIOB,
KOTOPBIM e/IBa TIepeBaInjIo 3a
Tpuauatk. 169 nap 61u3HELOB
OBLTU OTHOSTUIIEBBIMU, TO €CTh
TeHeTUIeCKU UACHTUYHBIMY, a
104 — pasHoslilIeBBIMU, CO-
BITAAIOIIUMK TeHETHUECKH Ha
50%. UccnenoBatelieil HHTE-
pecoBaio, KaK 4acTO OHU XO-
DT B LIEPKOBb, MOJISITCS, 00-
CYXIAIOT PeJIMTHO3HbBIE MPO-
0JeMbl, KaK OTHOCHUJIHUCH K
3TOMY B IeTCTBe. Te Xe BOII-
pOCHI 3aJ1aBaju 00 OTIIE, MaTe-
pu 1 6pare-0JM3HEIE.

Bce 0e3 uckimouyeHust 1006po-
BOJIBIIBI CYUTAJIH, UTO BO BpeMe-
Ha UX OETCTBA PEIUTUO3HBIE
B3IJISIIBI U TTOBEICHUE WICHOB
ceMbU ObLTM ofrHaKOBbIMU. Ho
TOJIbKO OTHOsIiIIEBbIE OIM3HE-
LIBI, CTaB B3POCTBIMU M KUBS
TTOPO3Hb, TPOIOIIKATIM TPUAEP-
JKMBAThCsl TeX Xe B3IJISIIOB Ha
pesuruio. Y pasHosSUIeBBIX
MPUMEPHO B TPETH CITydaeB Ha-
omonanuch pacxoxnenus. «C
BO3paCcTOM TeHeTuIecKue hak-
TOPHI CTAHOBSTCS BaxHee, a
BOCIIMTAHKME OKA3bIBACTCSI HE
CTOJIb CYIIECTBEHHBIM», — TO-
BopuT M.Makrbio, OIUH U3
YYaCTHUKOB paboThl («New
Scientist», 2005, 16 mapra;
«Journal of Personality», 2005,
1. 73, c. 471).

g,

TaJbSTHCKUE apXeO0JIoTH,
paborarmue Ha Kum-
pe, YTBEpXIalT, YTO

HallJId MECTO, Ha KOTOPOM

okoJ10 4000 et Ha3ax HaXOmM-

Jlach MacTepckKas Mo U3roToB-

JieHuto 61aroBoHuii. Hemona-

JIEKY CTOSUT TIPECC JJIsSI OJIMBOK.

Cxopee Bcero, 31ech pacroJia-

rajach «IIpOM30Ha», TIIe TTOJTy-

YyaJli Macjo, IeJaju BUHO U

BBITLIABJISUIM ME[lb.

B To Bpems GiaroBoHust Ha
MAacJISTHOM OCHOBE TOJIb30Ba-
JIUCh IIUPOKUM CIIPOCOM.
Cy[isi 10 OTPOMHBIM, TISITUCOT-
JIMTPOBBIM COCyIaM Il Xpa-
HEHUS Macja, MOXKHO MPearno-
JIOXKUTh, YTO MPOAYKLIMIO Ma-
CcTepCKON min gaxe GpadpuKku
9KCMOPTUPOBATIU — BEPOSITHO,
B cTpaHbl Bocrounoro Cpenu-
3eMHOMOpBS. biraroBoHus nc-
MOJIb30BaJU B PEJMTUO3HBIX
LIepEMOHUSX, TIPU TTOTpedab-
HBIX pUTyajax, U CTOWJIU OHU
BeCbMa JI0pOTo.

Ilo cnenam 3amaxa B gecsiT-
Kax TJIUHSHBIX OYTBUIOK yue-
HBIM YJaJOCh BOCCTAHOBUTH
JIBeHaA11aTh BApMAHTOB OJ1aro-
BoHuit. OHM TaKXe CyMesu
U3BJEYb ICCEHIUMM JaBpa,
MUpTa U Kopullel. PacteHus,
13 KOTOPBIX 3TU 3CCEHITUU M0~
Jlydasiu, B U300UJIMU pacTyT HA
Kumnpe.

CorjacHO pUMCKOMY HCTO-
puky IlnuHuiO, caMble Mmomy-
JIIpHbIE NyXU U OJAroBOHMS
JIPEBHETO MHUpa MPOU3BOIMIN
MMEHHO Ha 9TOM OCTPOBE, TaM
Ke U ToTpeOssin 00JbIIYIO0
YacTh MPOIYKIIMH.

ApX€0JIOTU CYUTAIOT, YTO
MPUYMHON pa3pylIeHUsT Mpo-
MBIIIJIEHHOTO KOMILJIeKca CTa-
J10 3emierpsicenre. OTHaKo OHO
K€ TTIOMOTJIO COXPaHUTh 10 Ha-
LIUX THEI OCTaTKU MapgromMep-
HOI1 (habpuKu OPOH30BOTrO BeKa
(«BBC News», 2005, 19 mapra).

peMsi OT BpEMEHU B paii-

OHE pa3JIOMOB Ha JIHE

Tuxoro okeaHa ciyya-
1otcs 3emuerpsiceHust. [lepen
3TUM CEWCMOJIOTU OTMEYAIOT
HEOOJIbIINE TOJYKU, KOTOPHIE,
M0 MHEHUIO aMEPUKaHCKUX
CITELIMATUCTOB, TIOMOTYT TIpeI-
CKa3aTh KPYMHbIE KATACTPOMHI.
OCHOBBIBASICh Ha paHee MOy~
YEHHBIX JaHHBIX, YUEHbIC CyMe-
JIM TIpeNcKa3aTh ACBITh CaMbIX
3aMETHBIX 3€MJIETPSICEHUI,
MPOU3ONICAIINX BIOJIb OXHOTO
13 pa3IoMOB B BOCTOYHOM ya-
ctu Tuxoro okeana ¢ 1996 mo
2001 rom.

HauuHag pabGory, yueHbie
YUUTBIBAJIU MPEIBAPUTETbHbI-
MU BCE€ TOJIYKU CUJIOW HE Me-
Hee 2,5 6aytoB 1o mkane Pux-
Tepa, a 3eMJIETPSICEHUEM CUM -
TaJy TOJYKU CUJIOU HE MEHEe
5,4 6anna. Ilpu nmosBaeHUuU
MPeIBECTHUKOB 3eMJIeTpsICe-
HUS B paguyce 15 KimioMeTpoB
OT SMULEHTPA KaXI0TO Mpea-
BapUTEJbHOTO TOJUYKA OOBSIB-
JIsTach TpeBora. XOoTs JIOXKHbIe
TPEBOTU CAYYAIUCh, UX KOJTU-
YeCTBO COCTaBMJIO BCETO
0,15%. ABTOpBI pabOTHI YBEpE-
Hbl, YTO CMOTYT YJAYyYIIUTb
9TOT pe3yJbTaT U MpencKas3bl-
BaTh MOMOOHBIE 3eMIETpsICe-
HUS 32 HECKOJIBKO YacoB.

Wccnenosarenu u3 LleHTpa
W3YUYEHUS 3EeMIIETPSACEHUN
Yuusepcurera KOxnoit Kaau-
(GopHUM U HEKOTOPHIX OKea-
HoTrpaUueCKUX MHCTUTYTOB
CUMTAIOT, YTO MpPeIBaAPUTEb-
Hbl€ U OCHOBHBIE TOJYKHU BO3-
HUKAT U3-3a MEIJCHHOTO
CKOJIbXEHUS TIUT. DTO mepe-
MellleHUEe, KOTOPOe He cpaszy
BBIpaXKaeTcs B TOJUKAX, MOXK-
HO 3a(UKCUPOBaTh C MOMO-
LIbIO CMIeIMaIbHbIX TPUOOPOB.

B 30Hax, rae ogHa TEKTOHU-
yeckasl MJaUTa MOABMIaeTCs
MOJ APYTYIO U TAe MPOUCXOISAT
caMble CUJIbHBIC 3eMJIETpsICE-
HUSI, 4acTO OTMEYaloT CMellle-
Hus nauT. B yactHocTH, UX
yIaJI0Ch 3aMETUTH 33 15 MUHYT
10 CTPAIIHOTO YMJIUKHCKOTO
3emierpsiceHust B 1960 romy
(«EurekAlert!», 2005, 23 map-
Ta).
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YKy TIOJl Ha3BaHUEM
37aTKa TOXapuIl
(Melanophila acu-

minata) nJist pa3MHOXEHMUS HY-

>KeH OTOHb. ToJIbKO KOT/Ia BCe
€T0 Bpary YHeCJIM HOTH U3 TTbI-

JIaIOUIEeTro Jeca, OH MOXET B

MOJTHOI 0e30TMacHOCTHU Tpe-

JaTbCs JIOOBU, OTJIOXUTb

sTiTa U OBITH YBEPEHHBIM, UTO

TMOTOMCTBO TIOSIBUTCSI HA CBET

U HE OCTAHETCS TOJOIHBIM.

Panu necHoro moxapa Hace-

KOMBIE TTPEOJI0NIEBAIOT PACCTO-

STHUST BO MHOTHE KWJIOMETPHI.

MepTBble, 00yTrIMBILIUECS
CTBOJIBI M BETBU JEPEBHEB Ia-
PaHTUPYIOT COXPAHHOCTD JIM-
YUHKaM, KOTOPBIE, TOSIBUB-
mKUch Ha CBET, HAYUHAIOT
cBoto Tpanesy. Eciu xe ciy-
YyaifHO EepeBO YIENeN0, OHO
MpoTecTyeT, BbIpabaTeiBas
TOKCUYHBIC IJISI BpenuTeIeid
coequHeHUsI, 00BOJaKMBas
JIMYUHKU CMOJION UJTU TIPOCTO
cllaBiMBasi MX PacTyHIMMU
KJIETKaMU.

BriepBbie Ha Xyka obpaTui
BHUMAaHME KaHAICKUII IHTO-
moJor Y. [.9BaHc B 1960 roay.
[ToitmaB HaceKOMOe Ha BepaH-
JIe OTKPBITOTO PECTOpaHIMKA 1
BHUMATEJIBHO OCMOTPEB €ro,
DBaHC 00HAPYXWJI Ha TPyIH
3JIaTKM KpPOILEYHbIE YyIayoJie-
Hust. [Tociie MHOTOJIETHHX HC-
CJIECNOBAHUN OH MPEANOJO-
KWJI, 9TO B HUX CKPBIBAIOTCS
peLenTophl, pearupyoine Ha
MHOpaKpacHOe U3TyIeHUE ro-
psiero Jeca. OqHAKO KoJjuie-
T'¥l HEe TIOJIIePXKAaIu 3Ty UACIO.

Teneps corpynHuku boHH-
CKOTO YHUBEPCUTETA — OGUOJIO-
¥, GU3NOTIOTH, XUMUKU — J10-
Kaszajau MpaBoOTy KaHAACKOTO
yueHoro. biiarogaps cBepxuyB-
CTBUTEJNbHBIM peLenTopam
3/1aTKa NeiCTBUTETbHO U3aJe-
Ka BUJMT IIJIaMsl, CJBIIINT T10-
TPeCKUBaHUE TOPSIIIETo Aepe-
Ba U 4yeT MPOIYKTHI TOPEHMUS
Jaxe B HEOOTBIIUX KOHIEHT-
pauusix.

Eiwe Hemeukue yyeHble 00-
HapYXWJIHM, 9YTO aBCTpaIuiic-
KM€ PONCTBEHHUKHU 3JIATKU
TOXE UIIYT OTOHb C TIOMOIIIBIO
nHMpaKpacHBIX TETEKTOPOB.
ABTOpBI pabOTBI HATCIOTCSI, UTO
WX U3BICKAHUS MOMOTYT CO-
30aTh YyBCTBUTEIbHBIE TTPHOO-
pBI, TOCTPOCHHBIE HA TEX Xe
npuniunax («BBC News»,
2005, 20 mapTa).

opckue Boropocau Cau-
lerpa taxifolia cranm Ha-
crosiiium 6uyom Cpe-
nu3eMHoro mops. Kaxknmas u3
HUX — 9TO OJHAa-eIUHCTBEH-
Hasli OTPOMHas KJIeTKa pa3Me-
pPOM B HECKOJIbKO METpPOB.
BuemHe Bogopociab Harmomu-
HaeT MaropoTHHUK, y Hee He-
CKOJIBKO CTe0JIel ¢ IMCTOBUL-
HbIMU oTpocTkamu. Korga
npoxoasuas jJojaka cpybaer
WX BUHTOM, U3 OJHOTO pacTe-
HUs1 00pa3yloTCcs HECKOJbKO
HOBBIX OpraHu3MoB. [1pu aTOM
OHM OBICTPO 3aJIEYUBAIOT PaH-
KU Ha MeCTe U3JIoMa.
I'.IToHept ¢ KoyyleraMu u3
HMHcTtutyTa XMUMUYECKOM 2KO-
goruu umeHu M.Ilnanka
(F'epMaHus) BBISICHWIU MpPU-
YUHBl HEOOBIKHOBEHHOM XM-
ByuecTu Bomopocuei. Iloxa
Bo3aelicTBUEM (epMeHTa Co-
Jepxaiieecsi B HUX BEIECTBO
KayJepreHWH pacragaeTcs u
3aIyCcKaeT CUHTE3 OKCUTOKCH-
Ha 2. DTO coeaAMHEHUE CIO-
coOCcTBYeT 00beAMHEHUIO Oe-
KOBBIX MOJIEKYJI. B pe3ynbrare
B KJIETKE 00pa3yeTcs relib, Ko-
TOpHhIi Beero 3a 30 ceKyHI 3a-
KYIOpuBaeT paHKy. MeHble
YyeM yepes yac npoobka 3aTBep-
NIeBaeT, MpeBpamasich B 3a-
IUTHYIO PpyOIIOBYIO TKaHb.
IToka He sicHO, KakK U rue pe-
aKkIUsl HAYMHAETCS U TOYeMY
3aKaHUYMBAETCS, TIOYeMY KJIei
HE 3aTO0JIHSIET BCe pACTeHUE.
HoBble nanHbie mpuronsrcs
B 00pb0e C ITUMU BOJOPOCISI-
Mu. butBa Hauvanach emie B
1984 romy, xorma Bomopocin
BIIepBbIe TOSIBUINCH B Cpenu-
3eMHOM Mope. [lo cux mop
Caulerpa taxifolia — onHa u3
TJIABHBIX 9KOJIOTMYECKUX TTPO-
0JsieM B aTOM peruoHe. Bomopoc-
JIV TIOKPBIBAIOT THO, HE JaBast
pacTu IPYTUM MOPCKUM pacTe-
HUSIM, U3MEHSIOT Cpely oouTa-
HUS pBIO, IMIIAIOT UX eabl. Ha
KanudOpHUICKOM MoOepexbe
KayJaepmy moOeauin ¢ TToMO-
1IbI0 XMMUYECKON 00paboTKU,
HO B pe3yJbTare moruodyaa Bcs
KUBHOCTb. [1oHEPT BBISICHUI,
YTO aMWHOKUCIOTa JU3UH
YHUYTOXAET KayJIepIeHUH 1 BO-
JOPOCTTh JIUIIAETCST BOZMOXKHO-
CTHU 3aJ1eunBaTh paHbl. Bo3zmox-
HO, JIM3UH TTOMOXET PEeIIUTh
nmpobieMy (Www.nature.com/
news, 2005, 23 mapra).

A

OYTH MOJTOpPA MUJUIU-
OHa JIOAel Mo BCEMY
CBETY CTpajaeT nopaxe-

HUSIMM CETYATKU, TAKUMU, KaK

IMUTMEHTHBIN PETUHUT U BO3pa-

CTHasl MakyJisipHasi JereHepa-

1Msl. XapaKTepHbIi MpU3HaAK

oboux 3abosieBaHuil — rudesb

CBETOUYBCTBUTEJbHBIX KJIETOK

cetyatku. [Tomoub Moriu Obl

MMILJIAHTATBI, OMUH U3 KOTOPBIX

paspaboranu [1.ITagankep u ero

koJuteru u3 CtaHpOpPACKOTO

YHUBEPCUTETA.

'maBHas yacTbh cUCTEMBbl —
KpollleYHasi MUKpocXeMa, UM-
IUIAHTUPOBAHHAS 3a ceTJyaT-
Koii. Kpome Hee Hy>XHBI OYKU
C KpOILIEUHOU BUAEOKAMEPOIA.
OHa JIOBUT CBET U TepenaeT
n3o0paxkeHue B KOMITbIOTED
pasMepoMm ¢ OyMaxkHMK, KOTO-
pHIIi TpaHCIUpYeT WH(pOpMa-
LIMIO HAa CBETOAMOMHBIN 9KpaH
oukoB. MHdpakpacHas kap-
THUHKa ¢ 9KpaHa ToIMagaeT B
rJ1a3, CTUMYJIUPYS (GOTOIUOIbI
Ha UMILIAHTUPOBAHHON MHUK-
pocxeMme. DTU (OTOMUOIBI
HUMUTUPYIOT paboTy KJIETOK
CeTyaTKH, mpeodpasys CBeTO-
BbIe CHUTHAJIBI B 2JICKTPUYEC-
KWe, a 3aTeM B HEPBHbIC UM-
nyJabcbl. CaMu OYKU Mpo3pay-
HBI, YCTPOMCTBO 3aCIOHSET
coboit mumpb 10% mons 3pe-
HUS, U, €CJIU YEJOBEK XOTb
HEMHOTO BUAUT CaM, OHU €My
HE MellaloT.

B ompITax Ha KphIcax elme
JKUBBIE KJICTKU CETYATKH TPYII-
MUPOBATUCH BOKPYT (hoTOaM-
OJIOB MMIIJIAHTAHTA, YBEJIUUN -
Bas paspemeHue. B mmeane
paccTosiHUE MEXAY KJIeTKaMu
CeTUYaTKU U MUKPOCXEMBI He
IIOJIKHO TPEBHIIIATh AECATh
MMKPOH, YTO COMOCTaBUMO C
pa3MepoM KIJIETKH.

YcrpoiicTBo paboTaeT: rpbi-
3YHBI, KOTOPBIM BXHWBUJIHU
MMKPOCXEMY U HaJeJW OUKH,
alcKBAaTHO pearvupoBajd Ha
CMEHY YEpHBIX U OeJIbIX M0JIOC
Ha 9KpaHe. /1o ucTbITaHnif Ha
moaax [lagaHkep M ero Ko-
MaH/ia pacCUMTHIBAIOT CO31aTh
MMIUTAHTAT IMOOOJIBIIE U TTPO-
TECTUPOBATH €TO Ha XKUBOTHBIX
nokpymnHee («New Scientist»,
2005, 31 mapra). #

-

Hayvasie Mapta B JIoH-

IOHE Ha CyI MyOJUKHN

ObLI TIpeIcTaBlIeH Oec-
INYMHBI MOTOLIMKII, IBUTA-
TeJb KOTOPOTO paboTaeT Ha
BOJIOPOJIE ¥ HE 3arpsI3HSIET aT-
mocdepy. Ero coszmatenu yr-
BEpKAAIOT, YTO MPOIYKT Cro-
paHus, TO €CTh BOAY, MOXHO
MUTh — HACTOJBKO OHAa UYMC-
Tasg. MamnHa pa3BUBaeT CKO-
pocTh 80 KM/4 U crmoco6Ha
exaThb 0e3 MoA3apsIKK YeThIpe
gaca.

OaHako TUIIAWIINUI ABUTA-
TeJIb He TTIOHPABUWJICS HU MOTO-
IUKINCTAM, HU BOAUTEISAM
ABTOMOOMJICH, HU MEIeX0aaM,
XOTsI MHOTHE W3 HUX CTpaja-
FOT OT PUBBIYHOTO MYUYUTETb-
Horo peBa. I1.Beiikxam, riaBa
O61ectBa no 6opbbde ¢ my-
MOM, TOBOPUT, YTO MMEHHO
9TO JABYXKOJIECHOE CPEICTBO
MepeaBUXEeHUSI — OCHOBHOM
MCTOYHMK IIIyMa B TOpPOJeE.

Jles10 B TOM, UTO HOBBII MO-
TOLMKJI MOSIBJISIETCS COBEP-
IIEHHO BHE3aITHO U IMeIEeXOIbI
MOTYT €ro MpocTO He 3ame-
TUTh. YT0OBK 006e€30mMacuTh
YYaCTHUKOB JBVKCHMUS, TIPO-
M3BOAUTENIM COTJIACHBI MMpUJIa-
IUTb K HEMY YCTPOKHCTBO,
HMUTHPYIOIIEe TYyJ MOTOpa,
KOTOpOE IPU XEJaHUU JIETKO
OTKJIIOUMTD. 3asijlible Xe Oaii-
Kepbl YBEPEHBI, UTO OT Oec-
IIYMHOI'O0 MOTOLIMKJA HU pa-
IIOCTU, HU BECEJIbsI U IIIyMOBOE
YCTPOMCTBO JIEJTy HE TIOMOXET.

JIBurateab MOTOLMKIA —
CBhEMHBIN SIIIUK pa3MepoM C
YeMOIAHYMK, OH MHUTAETCS BO-
nopojaoM u3 pesepByapa. Co
BpEMEHEM TOTUIMBO IUISI HETO
MOXHO OyneT 100bIBaTh U3 BO-
300HOBJISIEMBIX PECYpPCOB, Ta-
KHX, KaK COSl WJIM caXapHBII
tpocTHUK («BBC News», 2005,
16 mapra).
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Hanoxpucmaaaot 3010ma, é 30Ha1bHOM
Kpucmaaie apcenonupuma 6 cpacmanuu
¢ nupumom (ceemao-cepoe).
Mecmopoxcoenue baxvipuux, Karba

3BEHO» —
30J10TOE,

Domo 1

HAaHOKPUCTaJNINHECKOE

Havana aTtomMbl, NOTOM
KnacTepbl, MOTOM Kpu-
cTannbl. A mexay kna-

cTepamMu n KpucTaniamum — Ha-

HOkpucTannel. HaHokpucTan-

Nibl — HE MNPOCTO MasleHbKUNE,

oHn — ppyrue: «<Manoe — aTto

npekpacHo». Hanpumep, y HuUX

OblBAET OCb CUMMETPUN NATOr0

nopsaka, kotopasi B 0OblYHbIX

Kpuctannax He BCTpedyaeTcH,

HO BCTpPEYaeTCsd B MUPE XMBO-

ro. HaHoyacTuubl — 006BbEKT

ong Gu3nKn n TEXHUKN HEHO-

BbIl, HO MOYTU BCerga uccne-

OYIOTCA HaHOKpUCTanbl, no-

JIly4EeHHbIE MCKYCCTBEHHO. B

npupoae HangeHol 1 nccneno-

BaHbl NNWb HaAHOKpPUCTaNbl

okcupos Fe, Ti, Al n cynbdu-

noB Zn. MNpunynH, No-BuanMo-

My, Tpu. lMepBag — 4Yenosek

Ha4YMHaeT C NpPocToro, ¢ TOro,
4YTO BMAHO MPOCTbHIM FNa30M,
NUWb NoTomMm 6GepeT B pyku
nyny. Bropas — HaHo4acTuLbl
M0X0 COXPAHATCA U HE BCe-
roa AOXWBaAKOT A0 BO3HUKHO-
BEHUA cneumanncta-MnHepa-
nora Ha 3emne. 310 cnepn-
CTBME Masnoro pasmepa, Toro,
yTto Gosbluas YacTb aTOMOB Yy
HUX HaxXOAMUTCH Ha MOBEPXHO-
ctn (puc. 1) n B3aumopemn-
CTBYET C OKpyXalLuien cpe-
LON.

TpeTbs NpuynHa — B OTIM-
yme OT «HeJO0CTaloLLero 3seHa»
B OMonornu, HaHokpucTann
MMeN LWaHC BbIpacTn 40 0bbly-
HOro Kpuctanna (He Kak Bug, a
KakK MHAMBMA,), @ pa3 He BbIPOC,
3HQYUT, 4YTO-TO EMY NMOMeLLao.
Hanpumep, okpyxatoLlas nopo-

Aa. MNoatomy nyydLumne WaHchl Ha
COXpaHeHVe MMEIT HAHOYaCTU-
Lbl, BO-NepBbIX, 61aropoaHbIX
MEeTanoB, BO-BTOPbIX, 3aLUn-
LEeHHbIE OT BO3OENCTBUS Cpe-
Obl NHEPTHOM nopogon. U nen-
CTBUTENBHO, MHAMBWUAbLI HAHO-
KPUCTaNNOB U UX CPOCTKU 06-
HapyXWanNcb B MECTOPOXOEHN-
ax Cnbupwu, 3abaikanbs, Janb-
Hero BocToka n CpegHeii A3uu,
B BUJE BK/IOYEHUI B KBapLE 1
cynbbupgax. 310 Tak Ha3biBae-
Mble MaTpUYyHO CTabMAN3NPO-
BaHHble HaHOKPWUCTasbl, KOH-
CEPBUPYIOLLMECS B HEU3MEHEH-
HbIX MEePBUYHbIX PyAax Ha npo-
TSXKEHUN FEOSIONMYECKOro Bpe-
MeHN. [1eCATKOB MUIMOHOB 1
MWNAVapLOB NEeT, TO €CTb, C
TOYKM 3PEHUS IKCMEPUMEHTa-
TOpa, BEYHO.

Domo 2

N -

ATOME HE NOBERXHOCTIA, %
5

Puc. 1

Joasa amomos na nosepxnocmu (1)

U K0AU4eCcmeo 31eMeHMapHbIX A4eex

6 o0veme (2) Hanokpucmaanog 3oaoma,
6 3agucumocmu om ux pamepa

.|':| ..-l ) .- L™
T e

acTuLbl UMEDT pasmep

B [ECATKM HAHOMETPOB,

Kybuyeckyto, kybookTa-
39[pPUHECKYI0 N foaekasppu-
yeckyl (KBasukpuctanimyec-
KYl0, C TOW CaMOl OCblO NATO-
ro nopsaka) ¢opmy. Ob6Hapy-
XeHbl HEM3BECTHbIE A5 MaK-
POKPUCTANNOB 30/10Ta MHOXE-
CTBEHHble ABOWHUKN. JHeEp-
rns, 3akilo4yeHHass B 9K30TU-
4ecKkux CTPYKTypax, YBenunyun-
BAETCSl C YBEJIMYEHMEM pas-
Mepa KpWUCTannoB, WU pacyeT
nokasbiBaeT, 4TO Makcumalsib-
Hbli pa3mep 3K30TUYECKUX
KpuctannoB — okono 10 Hwm,
HO MpakTn4eckn Habnwaannucb
1N Ha Nopsaok 6osbLuMe KpuUc-
Tannbl — OHW BbIXMBAIOT 3a
CYyeT AuMcnokauuin, ymeHblua-
IOLNX QHEPIUI0 HaMPSXEHUN.
MaTpuiHo cTtabunnanpoBaH-

Hanokpucmaanwt 3040ma 6 cuiuxamax,
Ha cepuyum-keapueeoli mampuue;
Mecmopoxcoenue Cosemckoe, Enuceiickuii kpsaxc
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Hble HaHOo4YacCTuLbl caMopon-
HOro 30/10Ta OcaxpalTcsa n3
rmapoTepMasibHbIX PacTBOPOB
HEOpPraHMYeckmnx COJIEN Ha MU-
HepasibHYl0 MaTpuLy, Ha no-
BEPXHOCTM KOTOPOM OHW CTa-
OMNN3nNpylTCa B aKTUBHbIX
Touykax MO0 B MUKPOMOpPax.
Mpn dopmunposaHun pyn He-
KOTOPbIX 3NUTEPManbHbIX (TO
€CTb CBf3@HHbIX C FOpPSAYMMM
NCTOYHUKAMWN) MECTOPOXAe-
HWI OCYLLECTBAETCA NPUPOL-
HbI 30/1b-F€flb CUHTES.

Mpwn noObl4e 30510Ta ManeHb-
KMe HaHOo4YacTULbl CO34al0T

6onblwime nNpobaemMbl — 3TUM
0T4aCTM M BbI3BAH MHTEpPEC K

HUM nccneposartenen. HaHo-
KpucTannbl, BKJIIOYEHHbIE B
MaTpuLy, cocTaBnsoT 60Jb-
LUYKO 4aCTb NOTepb Npun n3eie-
YyeHun 3o0n0Ta 13 pya. A pas-
npobutb Nopoay A0 pa3MepoB
HaHOKPWUCTaNNoB, 4yTOObI U3-
Biedb UX BCE, TOXE HEeNb3d —
YyaCcTuubl CnMnNakvwTCd MU3-3a
CBOeM OrpoOMHOW MOBEPXHOC-
™.

HaHokpucTtannel nccnepo-
Baan TakK, Kak M NONOXEeHO
mnccenenoBatb ManeHbKUX — C
NOMOLLbIO 3NEKTPOHHON MUK-
pPOCKOMUN, CKaHUPYIOLWEN 1”
npoceeyMBatoLLen (yrnepon-
Hble peninkmn CKOoJ0B 1 wWnn-

Domo 4
Cmpykmypot
Memaxoa10udno20 3010ma,
6HU3Y Ce6a — C IAeMEHMaMU
epawjenusl, 6HU3Y CNpasa —
noaucunmemuvecxkue 080UHUKU.
Mecmopoxcoenue

Aeamoseckoe, Koavima

T Domo 3

by ¥ Sabaiikaave.

Xumumg, 2000.

Koanouonoe 3010mo 6 xeapuye,
. ' mecmoponcdenue Taceesckoe,

Y10 ewe MOXHO NMpoYUTaTh

0 HaHo4yacTuuax 3onoTa:
MeTpos 10.N. KnacTepsbl

N Manble 4acTuupl.

M.: Hayka, 1986.

MeTtposckas H.B. CamoponHoe
3onoto. M.: Hayka, 1973.
Momoranno A.A., PoseHbepr A.C.,
Ydnang N.E. HaHowacTuubl
MeTannoB B nonumepax. M.:

BELL/ N BELLECTBA

100 un
]

Ilouxosuonsie azpezamol MemaxkoA10UOHO20 3040Ma;

GHU3Y — Beme, nokKasslearouian

cmpoenue 640K08 ¢ 8bIX000M 6UHMOGOU OUCAOKAUUU 6 YeHmpe.
Mecmopoxcoenue Aeamoeckoe, Koavima

¢doB). CocTtaB 4acTtuy, uccne-
[0BasiCca C MOMOLLbIO SHEPro-
ONCNEPCUOHHOr0 aHanmsa,
CTpyKTypa — gudpakuuen
3NEKTPOHOB.

A BOT W Hawu NepCcoHaxMu.
Ha ¢oto 1, 2 n 3 cooTBeT-
CTBEHHO MOKa3aHbl HaHOKPU-
CTanbl 30/10Ta HA apCeHonu-
puTe, cunukaTe v KkBapue. Ha-
HOKPUCTaNbl OXOTHO cobupa-
I0TCS B TPynnbl U LENOYKMU

(poT0 4), HE Tepsas Npu 3TOM
CBOEV VHOMBUAYyanbHOCTU. A
nopoi Benyt cebs Tak, 4TO
MOXHO MPUHATL UX 3a cnenpl
[edATeNbHOCTM MNpULLENbLEB
(poT0 5).

Mo maTepuanam ny6nukaumin
M.N.Hosropognosoi
(MuHepanoruyeckmmn

my3eir um.A.E.depcmana)
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Crtatbs peBsatasa. OpraHmyeckue coegvHeHus (NpPoAoJDKeHue)

Anbperunapl

Anbpaervabl — COeAMHEHUS, KOTOPblE
nmeroT anbaervgHyo rpynny (—CHO)
n obpasyiTca M3 CNUPTOB MNPU UX
OKNCNEHUM; peakLms CONpoBOXaaeT-
Ccs oTulenneHnemM OT MOJieKyJbl BO-
nopopga. OTcioaa 1 naTMHCKOe Hal3Ba-
Hue anbpernpos — al(cohol)
dehyd(rogenatum), To eCTb anKkorosb,
JINWEHHbIN BOAOPOAA; cUcTeEMaATu-
yeckOoe Ha3BaHWe BCEX aNbAernaos
nveet cydbpukc —arnb.
BONbLINMHCTBO anbAernaoB ¢ KOpoT-
KUMU LEensaMn UMEeKT BeCbMa Hemnpu-
ATHbIN 3anax. AkponenH CH,=CH-CHO
(KOpEeHb TOT Xe, 4TO Y aKpUIOBOW KUC-
noTbl) 06nagaeT K TOMy Xe CnesoTo-
ynBbiM genctermem. C yCnoXHeHnem
CTPOEHUst (1 Jaxe NpoCTO C YANMHE-
HMEM Lenun) anbaernapl 4acto nNpuoob-
peTaloT npugaTHbIn 3anax. B XIX Beke
OblNM BblAENEHbI U3 MPUPOOHbLIX UCTOY-
HWMKOB, @ 3aTEM U CUHTE3MPOBaHbI MHO-
rve anbaernapl, Haweaume npumMmeHe-
Hue B napdomepumn. Cpeam HUX — Ky-
MVHOBBIV anbaerng, (4-13onponunoex-
3anbaermn), CooepXallmincs B KYyMUHO-
BOM Mace 13 CeMsiH Tak Ha3blBaeMo-
ro pMmMckoro TMuHa (Cuminum cymi-
num), TOro Xe KOPHS KymMosn (M30mnpo-
nun6eH3on); rennoTponuH (3,4-me-
TUNEHONOKCUOEH3anbLaerna) ns LUBeT-
KOB renmoTpona u CUPEeHW; LmTpanb
(3,7-pnmeTnn-2,6-okTagneHans) u
umtpoHennanb (3,7-aumMeTun-6-okTe-
Hanb) U3 Macna UUTPYCOBLIX; KOPWUY-
HbI anbperng, (3-deHnnnponeHans);
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aHWCOBLIN anbaernn, (/7-MeToKCUOeH-
3anbaernn); umknameHansaoerng, (3-(4-
nzonponundeHnn)-2-metuanpona-
Hasb), )XacMuHanbaerna, ( 7paHc-2-6ex-
3UNVAEHrenTaHasb), Ha3BaHUs KOTOPbIX
[OCTaTO4HO KpacHopeumBbl. HekoTo-
pble anboernabl CooepXxarcs B npu-
POAHBIX UCTOYHMKAX B 3HAYUTENbHbIX
KonnyecTeax. Hanpumep, B KaCCMEBOM
Macne KOPWU4YHOro anbaernga MoxeTt
ObITb 00 75%, a B LIEMNOHCKOM KOpWY-
HOM Macne — paxe 90%.

Mpuyem cpean «napdrOMepHbIX
anbOernaoB» ecTb BelecTBa, BOBCE
He coaepXauime anboerngHom rpyr-
nbl! Cpean HUX — «NepCUKOBBIN alb-
nernp C14», «3eMNAHUYHbIV anbaerng,
C16», «kokocoBbin anbgerng C18»,
«p030BbIN anbaerng C22», «<MMM0O30-
BbI anbaerng C31» n gpyrue. Te, KTO
npuaymMman 9T Has3BaHWS, He 3Hanu
XUMUW: BeAlb 3TO OblIM BOBCE HE aslb-
nerngpl, a CnoxHbole aduUpbl U Nak-
TOHbI. Bonee TOro, B aTMX Ha3BaHUSX
He BCerga npaBWibHO YKa3biBanoCb
[axe 4nucno aToMOB yriepoga B MO-
nexkyne. Hanpumep, yHOekanakToH
(«anbperng C14») nmeet Ha camMoM
nene ¢opmyny C, H, 0. Tem He me-
Hee [0 cux nop y nappomMepos Co-
XPaHUINCb HEKOTOPbIE N3 3TUX Ha3Ba-
HUIA. O CNOXHOCTSAX C YCTAHOBJIEHU-
€M CTPOEHUs OyLNCTbIX anbaernnos
roBopuT Takom dakT. JaBHO M3BECT-
HbI unTpanb npu 6onee AeTanbHOM
M3y4EeHMUN OKal3ancyd CMeCbl ABYX
BELLLECTB, MOJIEKYSIbl KOTOPbIX OT/MYa-
I0TCA NNLb PACMNONIOXEHNEM B MNPO-

i e s IS
CTPaHCTBe anbAernaHon rpynnbl —
CHO oTHOCUTENbHO ABOWHON yrne-
popa-yrnepogHon cea3m C=C. OpgHo
13 BELLeCTB Ha3BaNM repaHuanem,
opyroe — Hepanem, npuvyem nnoT-
HOCTb, TemMnepaTtypa KUneHus n apy-
rme XapakTepucTukM 3TUX BELLECTB
no4ytTn oamHakoBbl. OANH M3 cambIx
M3BECTHbIX Maxy4ymx anbAernnos —
4-rnapokcu-3-meTokcmbeHsanbae-
rna, OH Xe BaHW/INH, CUHTEe3NPOBaH B
1874 rooy HeEMeUKUMU XUMUKaAMUN
®.TumaHoM n K.XaapmaHom. B nap-
dromMepnn NCNONb3YIOTCA Takxke Upun-
canb (2-6ytun-2-atun-5-metun-4-
rekceHasb) C 3anaxom mpuca.

HasBaHume npocTenwero guanbne-
rmpa rnvokcans CHO-CHO cocTtai-
NEHO cpa3y M3 Tpex CNOB: MUKONb
(«cnagkunii» OByXaTOMHbIA CANPT), OK-
canat un anbgerna. C aTum Belle-
CTBOM MNpou3oLunia CMelHasa UCTo-
pus. MNMpodeccop H0.K.IOpbeB, KoTO-
pbI YMTan Ha XMMM4eckom dakynb-
Tete MIY kypc «MeTtoabl CuHTe3a
OpPraHnN4YeckmMx COoeanHEeHUn», Kak-To
Ha 3K3aMeHe CMpOoCuN Yy CTYAEHTKMU
M., kKak naeT peakuus OKUCNEHNS 3TU-
neHrnvkons. OTBET OH MONyYun co-
BEPLLUEHHO HeoXuaaHHbIN: «Peakuns
MOEeT CHOCHO». YOMBNEHHbI 3K3ame-
HaTOP NOMPOCUI PAa3bACHUTb, YTO 3TO
3HaunT. CTymeHTka pacTepsHHO OT-
BeTuna: «9 n cama He O4YeHb MOHU-
Mato, 4YTO 3TO Takoe, Ho Bbl, KOpuii KoH-
CTaHTUHOBUY, TaK HamuMcanu Ha CBO-
en nekuyun. Bot, cmotpute: CH,OH-
CH,OH + 2[0] ® CHOCHO».




LWKONbHbIA KNYB

CnupTbl

TpvBManbHbIe Ha3BaHUSA CANPTOB (Kak
N cuctematTnyeckme) obblHHO OKaH-
4YMBalTCH Ha -0N. HO ecTb 1 nCKio-
YeHus, BbI3BaHHblE MCTOPUYECKMMU
NPUYMHAMU: TNNLLEPVH, XOIECTEPUH,
copouT... B aHrMMMckoM 00bI4HO MC-
kntoveHun Het (glycerol, cholesterol,
sorbitol).

Ha3BaHMS HaCbILEHHbIX CNUPTOB
(anKaHONOB) C KOPOTKMMU LEensaMum
Nnpou3BOOATCS OT Ha3BaHWUM COOTBET-
CTBYIOLLMX ankaHoB. VickntoyeHne co-
CTaBNSET TOJIbKO MEHTUMOBLIN CNUPT,
KOTOpPbIA 0ObIYHO Ha3bIBAOT aMWUI0-
BbIM; MO-rpeyeckn amilon — kpaxman
(OoT oTpuuaTenbHOM YacTuubl «a» U
miln — mMenbHuUa, TO eCTb HEPA3MO-
notein). Korga-to M3oamMmnoBbIn
cnmpT (3-meTmunbytaHon-1) HasbiBa-
NN «aMUfibHbIM ankoronemMm 6poxe-
HUs», TaK KaKk OH COCTaBNgeT OCHOBY
CVMBYLLHOro Macna, KoTopoe o6pasy-
€TCs B pe3synbTrarte 6poxeHns pasnuny-
HbIX BELLECTB, B TOM 4uUcC/ie N Nony-
YeHHbIX MNPU FMApPOAn3e kKpaxmana.
CamMo Xe CNnoBO «Kpaxmasn» HemMeLll-
Koro npowucxoxgeHusa: Kraftmehl —
KpaxmanbHaga myka (Kraft — cuna,
Mehl — myka). AnkaHonbl C ANNHHbI-
MW LensamMm 06blMHHO MMEKT TPUBU-
anbHble Ha3BaHMWs, MPON3BOANMbBIE OT
NPUPOLHbLIX NCTOYHUKOB (aHaNOrM4yHO
OJIMHHOLEMNOYEeYHbIM XNUPHbBIM KNCO0-
Tam); Tak, HasBaHWe MUPULMIOBOIO
cnupta C, H,,OH npoucxoaut ot na-
TuHCKoro Myrica — Tamapwuck.

TpuBManbHble HAa3BaHUSA 4acToO MC-
NONb3YTCA U AN HenpenenbHblX
Kncnot. Tak, Ha3BaHWe NPOoCTenLero
cnupTta C aueTUEeHOBOM CBA3bID —
nponaprunosoro HC°C-CH,OH npo-
NCXOOAUT OT TPexyrneponHoro paam-
Kana (nponwuna) u, Kak 9T0 HX yOnBU-
TeNbHO Ha MepBbIA B3rNg4, OT rpeu.
argyros — cepebpo. A 0eno B TOM, 4TO
B MponapruibHOM paamukane nogsux-
Hbli aTOM BOAOPOAA NpPwW TPOMHOMN
CBS3K crnocobeH 3ameLaTbCcs Ha MOH
cepebpa. OTOT dakT yBekOBe4YMs B
Ha3BaHWM NPOM3BOAHbLIX Nponaprmna

HemeLkuii xumunk K.JInbepmar B 1865
rony. HasBaHne HenpenenbHOro
cnupTa repaduona (CH,),C=CH-
—CH,-CH,-C(CH,)=CH-CH,OH roso-
puUT camo 3a cebsl, a Ha3BaHWe ero
n3omMepa nmHanoona — OT UCMNaHCKO-
ro linaloe — anoa. O6a nsomepa nve-
0T 3anax GuanoK u UCMonb3ylTCs B
napdomepunn.

BecuBeTHbIE KPUCTaNbl LLUKINYEC-
KOro cnupTta MeHTona (2-13onponusi-
5-meTunumknorekcaHona) 6bin Bbl-
[eneHbl U3 Macna nepevyHom MaATbl
(pon, Mentha) ewe B 1774 rony. Cen-
4YaC CUHTETUYECKUI MEHTON MNpume-
HAIT B NUWEBON, napdomMepHon,
dapmaueBTUYECKOM MPOMbILLSIEHHO-
cTu. LllectnyneHHoe uuknorekce-
HUBHOE KOMbLO COOEPXMUT U MOMu-
HEHACBILLLEHHbIN CNUPT PETUHON (OH
Xe ButamuH A)). OTOT BUTaMUH He-
06xoanm Anst HopMasibHOrO POCTa; OH
nUrpaeT TakXe BaXHYyl0 posib B GOTO-
YyBCTBUTENILHOCTU CETYaTKM rnasa,
OTCl0[a M ero HasBaHWe: Ha NaTbiHU
retina — cetka, cetyatka. LLnpoko
N3BECTHbIN HE TOMbKO XMMMKaM CinpT
XONIeCTEPUH BrnepBble Obln BblAENEH
N3 XENYHbIX KaMHEN; Xenyb no-rpe-
yecku chole, oTciofa 1 BUTAMUH rpyn-
nbl B XONWH, 1 xoneBble KUCNOTHI, U
nepenaTtynk HEPBHbLIX UMIMYbLCOB
ALETUNXONWH, U TMOPONNIYIOLLNIA ero
depMeHT xonnmHacTepasa, a Takxe
xoneunctut (oT rped. kystis — ny-
3blpb) U Jgaxe xonepa, AN KOTOPOW
XapakTepHbl BbIAENEHUS XeNyu.

[ByxaTOMHbIE CMUPTHI, Y KOTOPbIX
nBe cocepHue rpynnbl OH HaxooaT-
CSl Yy TPETUYHbIX aTOMOB Yyrnepojaa,
Ha3bIBalOTCA MUHAKOHAMW; MPOCTEN-
WNiA NnuHakoH (2,3-ammeTnn-2,3-6y-
TaHOMON) KPUCTaNIM3yeTcs U3 BOA-
HbIX PACTBOPOB B BUAE XapakTEepHbIX
«Tabnuyek», 4YTO N Oano emMy HasBa-
Hue (OT rpeuy. pinax — agoileyka, Tab-
nnyka). CTyaeHTbl, ndyyaslumne opra-
HUYECKYIO XUMUIO, 3HaKT (Unu, no
KpanHen mepe, Cnbiwanu) Npo nuHa-
KOJIMHOBYIO NeperpynnmMpoBKyY; B XOAe
ee 13 nuHakoHa obpal3yeTcs KETOH
nvHakonvH (CH,),C-CO-CH,.

Bce MHOroaTomMHble CNVPTbLI UMEIOT
CnagKuii BKYC (4TO OTPaxXeHO, Kak yxe
rOBOPUIIOCH, B Ha3BaHUM UX POOOHA-
yanbHMKa — rauuepuHa). Yertoipex-
aTOMHBbIV CNUPT ByTaHTETPaOs Ha3bl-
BaeTCsl 3puUTpUTOM; Bosiee N3BECTeH
nextasputput (CH,OH),C, koTopsbiit
NPUMEHSIETCS OJ19 NMOJTyYEeHUs NoMMe-
poB (NonnadunpoB) 1 B3PbIBYATOrO
BellecTBa neHTpuTta. lMo-rpeveckun
erythros — kpacHbI, HO 3PUTPUTHI
6ecuBeTHbl. B yem TyT neno?

OpUTPUT ObIN MOMYYEH NMpU pasno-
XEeHUM 9puUTprHa — BeLLecTBa, obpa-
3YOLWErocs nNpu OENCTBUN LLLENOYEN
Ha MHOrve nuanHUKM U BOAOPOC-
. DPUTPUH — CNOXHbBIN 3hUp 3pUT-
puTa n OpCcennnMHoBon (2,4-gurna-
POKCU-B6-MEeTUNOEHIOMHOM) KUCNOThI.
OTa KMCNoTy NOAYyYUnIuM rmaposm3omM
KMNSLWEen BOAOM NeKaHOPOBOW (Anop-
CEeNNMHOBOWN) KMCNOTbI, KOTOPYIO 9K-
cTparnpoBanv adnpom 13 nuianHmn-
Ka nekaHopa (no-dpaHLy3CKN OH Ha-
3biBaeTcya orseille). JlekaHopoBas
KucnoTta (kak U MHOrve apyrue npo-
M3BOAHble 6EH30MHOM KNCNOThI) faeT
C XJI0pMAOM Xenesa B CMUPTOBOM
pacTBOpe XxapakTepHoe TEeMHO-Myp-
nypHoe okpawmBaHue. BoT oTkyna
NOSIBUJICA «3PUTPO».

Bcto aTy nctopuio Bpsa N UMeno
CMBbICI packanbiBaTtb, ecnu Obl He npe-
dUKCbl 3pUTPO- 1 TPEOo-, KOTOpbIE
LIMPOKO MPUMEHSIIOTCS B OpraHuyec-
KO XMMunM ana obo3HavyeHus aua-
CTepeon3oMepoB C ABYMSA aCUMMeET-
puyeckMMmn aToMamu yrnepoga v Ta-
KM € MPOCTPaHCTBEHHbLIM pPacro-
JIOXXEHNEM OKOJ0 HUX 3aMECTUTENEN,
KaKk B M30OMEPHbIX caxapax Tpeose n
aputpose (C,H,0,). SpuTtposa obpa-
3yeTcs Npu OKUCIEHUM 3PUTPUTA, U,
XOTS OHa Toxe OecuBeTHasi, KOPEHb
«3pPUTPO» B HEN octancd. A BOT uUC-
KaTb 9TUMOJIOMMIO BTOPOro n3omepa,
Tpeo3bl (TOro e KOPH4, Y4TO N He3a-
MEeHUMasi aMUHOKUCIOTa TPEOHWUH),
6ecnonesHo: CnoBO 3TO (aHrn.
threose) obpasoBaHO NPOCTO nepe-
cTaHOBKOW ©OYkB B 3putpose
(erythrose). 3T0 — He e ANHCTBEHHbIN
npvMep Takoro poaa.

M3 naTnaTomMHbIX CNMPTOB Hanbornee
N3BECTHbI CTEPEOU30OMEpPHbIE apabuT
N KCUNUT (MOCNeaHuin XopoLo 3Ha-
KOM anabeTnkam Kak 3aMeHUTeNb ca-
Xapa B AmeTtmyeckmx npopykrax). U
apabuT, 1 COOTBETCTBYIOLLIASA eMY apa-
6oHoBas kucnota CH,OH-(CHOH),—
COOH BepnyT cBOE HasBaHue OT FyMm-
Muapabuka (nat. gummi — kamenpb,
arabicus — apaBuWINCKNIA), CMONINCTO-
ro BblAENeHNsS HEKOTOPbIX BUOOB aka-
LM, KOTOPbIM KOrAa-To HakemBanm
MapKn Ha KOHBEePTbI. Kcnnnt (oH Toxe
NCNOoNb3yeTCcs B ANETUYECKOM NuTa-
HMK) NONy4YalT BOCCTAHOBIEHUEM
COOTBETCTBYIOLLErO anbaerngocnup-
Ta (0 HMX peyb BNepean) — KCunossbl,
KOTOPYIO MU3BMEKAIOT 13 MaslOLEHHbIX
CEeNbCKOXO3MCTBEHHbIX MPOAYKTOB:
KYKYPY3HbIX KOYEPbIKEK, X/TOMKOBOW
LIEeNyXn, NOACONHEYHOW Ny3ru, a Tak-
Xe 13 OpPEeBEeCUHbl JIMCTBEHHbIX MO-
poa. MNoaToMy HeyauBUTENbHO, YTO
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KOpEeHb «Kcui» (0T rped. xylon — gpe-
BECUHA) durypmpyet He TOJNIbKO B
Ha3BaHMM 3TUX BELLECTB (a Takxe
KCUNYno3bl, KCUINONHOB, KCUNONOB,
KCWUNAaHOB, KCUMEHONOB U T. A.), HO 1
Kkcunorpadum (rpaBupoBaHun rno ae-
pPEBY), U My3blKaJlbHOr0 UHCTPYMEH-
Ta kcunodoHa. BeTpevawowmincsa B
npupoae Apyrom NATMaTOMHbIA CANPT
a0HUT MOJIY4YEH N3 PACTEHUS CEMEN-
CTBa NOTUKOBbLIX Adonis vernalis.

M3 wecTrnaTtomMHbIX CNUPTOB yvalue
BCEro npuxoauTcsa MmMeTb Oeno C
CcoOpObUTOM, MAHHUTOM, AYNbLUUTOM,
nouTom. OynbumT ynomsHyT B npe-
oblayuien ctatbe. CopbuTt Obin BbI-
nenexH na arop psaduHbl (nat. Sorbus);
TOT X€ KOpeHb B Ha3BaHWUM OOHOro
M3 NyYLWNX KOHCEPBaAHTOB — copOu-
HOBOW (rekcagmeHoBOM) KUCNOTbl, KO-
TOopag B BMAE NlaKTOHA TakXe COo-
nepxmTtca B arogax psaduHbl. Mpwu
BOCCTaAHOBMIEHMN COPOUHOBOI KMUC-
NOTbl aNtoMOrnapuaomM NUTUs C Bbl-
COKMM BbIXOZ0M NoJly4aeTcs copouT.
MaHHUT aKCTparnpyeTcs CNUPTOM U3
«MaHHbI» (f1aT. manna — MaHHa He-
OecHas); Tak Ha3BaeTCs BbICOXLUNM
COK nniataHa 1 ICeHs, pacTyLLlero Ha
Cuumnun n B 3akaBkasbe. TepMuH
«ManT» NpomseedeH oT nart. idem —
TOT Xe; BCEe 3TV CNUPTbI UMEKT OOHY
M Ty Xe bpyTTo-dhopmyny.

[Mo4T BO BCEX XMBOTHbIX TKAHAX U
MHOIMX PaCTEHUAX HAXOANTCH LINKIIN-
YeCKNIM WeCTUaTOMHbIA CrUPT UHO-
3uUT (OT rpeu. is, poa. nag. in0s — Myc-
Kyn, BONOKHO). MIHO3UT MOXeT cylLue-
CTBOBaTb B BMAE BOCbMW Pas/iMyHbIX
LMC-TPAHC-U30MEPOB (OANH U3 HUX
MMeeT OBa ONTUYECKUX n3omepa).
Llnc-TpaHc-nsomepus Becbma pac-
npoCTpaHeHa cpean Kak opraHuyec-
KMX, Tak U HEOPraHN4eCcKmx (KOMIeK-
CHbIX) COeANHEHUN, LWMPOKO UCMONb-
3yeTCs N TEPMUH «TPaHCypaHbl»; Ha
naTtbliHW CiS — MO 3Ty CTOPOHY, trans —
no Ty CTOPOHy, 3a, Yyepes. ITn npe-
dUKCbl, 0COOEHHO BTOPOIA, LLUNPOKO
pacnpoCcTpaHeHbl HE TOIbKO B XUMUN:
M3 TONOHMMOB 3TO LlncnentanHma —
YacTb ABCTPO-BeHrepckom MmoHapxmu,
co3pgaHHaa HanoneoHom LUmsanbnuH-
ckas pecnybnuka, TpaHcBaanb B KOXx-
HOM Adpuke n TpaHCuMoppaHus Ha
BbnnxHem BocToke, a Takke MHOXe-
CTBO APYrux TEPMUHOB.

Kaxablh MHO3UT MMeeT CBOIM npe-
GUVKC; KpOME LUUC- 1 TPAHC-, 3TO 3nn-
(rpey. epi — Ha, Han, cBepx), anso-
(rpey. allos — ppyroi), Heo- (rpew.
Neos — HOBbIM), MMO- (Fpey. mys, poa.
nag. myos — Mbiliya), Myko- (nar.
MucCus — Cnn3b), XMPO- (CM. BbILLE),
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CLMO-; 9TU NPEPUKCbI MOXHO Hali-
TV B TaKnx CnoBax, kak anurpad, anu-
anackon, annonaTtus, anaoTponus,
HEeOsNNT, yXe YNOMMHaBLUAsACs MYKO-
HOBas KMCMoTa, a Takke MykonenTu-
Obl, MyKononamcaxapuabl U MyKOIUTU-
yeckme cpencTea U, HaKOHeL, CUWII-
nMpo3una, cogepXallnincs B KpacHOM
MOpPCKOM nyke (popn, Squill), — rnnko-
3ua, npuMeHsemblin onsa 60pbObl C
rpbl3yHamu.

Caxapa

MHOroatoMHble anboernaocnupThbl
(anbpo3bl) N KETOHOCMMPTLI (KETO3bI)
OTHOCSATCS K MOHOcaxapupam. Camo
CNOBO «Caxap» OPEBHEUHAVUNCKOro
NPOVCXOXIOEHUS: KyCOYKM caxapa u3
CryLLLEHHOrO0 COKa CaxapHOro TpoCT-
HMKa TaM Ha3biBann capkapon. IToT
KOpPEeHb 4Yepes3 Nepcuackmin (Lwakap)
n apabckuii (Cokkap) NPOHWK U B €B-
ponerckre a3blkn: YKPaUHCKUI LyKop,
aHrn. sugar, dpaHLl,. sucre, YeLlick.
cukr, Hem. Zucker, ntan. Zucchero,
ronn. suiker n 1. a. MNpocTtenwne
MOHOCaxapuabl — TETPO3bl (3PUTPO-
3a 1 Tpeo3a) C YeTbipbMs aToOMamu
yrnepoga B uenu. MI3oMepHbIX MeH-
TO3 (NaTb atomoB yrnepoaa) CH,OH-
(CHOH),—CHO yxe 6onblue; aTO pu-
603a, NMKco3a, apabrHo3a 1 KCuUosa,
KOTOpble OTNNYAIOTCHA KOHdUrypaum-
el Tpex rmapoKCcuibHbIX rpynn. Ewe
©0osblle rekco3 — nx BOCEMb (anno-
3a, anbTpo3a, MaHHO3a, MNKo3a, Ta-
no3a, ranakrosa, rynosa, ngosa). Pac-
CMOTPMM HEKOTOPbIE U3 3TUX Ha3Ba-
HUA (STUMONOrNS FKO3bl K ranak-
TO3bl CHA U3 MpeabIoyLLnx cTaTten).
MHTepecHO npoucxoxaeHune nep-
BOr0 M3 3TUX TEPMUHOB — PUBO3bI.
OCHOBOMONOXHUK XUMUN CaxapoB
HEMeLKUIA XuMuK 3.Puiiep B KOHLE
80-x roooB BMeCTe CO CBOMM MOJIO-
nbim konneroni O.Munotn na apabo-
HOBOW KMCNOTbI MOJTy4YMsIN HOBYIO, U30-
MEepHYI0 apaboHOBOM, KUCNOTY U «M30-
Mepu13oBanu» Ha3BaHue, NepecTaBunB
OykBbl B croBe «apaboHoBas». «Paa-
©0HOBas» UM He MoHpaBUIachb, U OHU
3aMeHunn «aa» Ha «u». Nonyymnacek
pubOHOBas KMUCNOTa, U3 KOTOPOW BOC-
CTaHOB/NEHVEM Oblna nosydeHa pubo-
3a. A OHa yxe Jana HasBaHne puboHyK-
JIENHOBO 1 1€30KCUPUBOHYKIIEMHOBO
knucnotam, pubocome, puboHykiease,
PUBOKCUHY, pUBOdNABUHY U T. .
Kcnnosa cooTBETCTBYET MHOrO-
aTOMHOMY CNUPTY KCUNNTY, apabuHo-
3a — apabuTy, MaHHO3a — MaHHUTY,
nao3a — nauTy (3TM CNMpPTbl YacTo
nosly4aloT BOCCTAHOBIEHMEM COOT-

BETCTBYIOLWMX caxapoB). JIukcosy
(lyxose) «nony4mnu» NPoCcTo nepecTa-
HOBKOI OYKB B CJIOBE «KCW03a»
(xylose), a rynosy (gulose) n Tanogdy
(talose) — aHanorM4yHO M3 rNOKO3bI
(glucose) n ranaktossbl (galactose),
ncnonb3ys, npasga, He Bce OYKBbI.
HasBaHus anno3bl U anbTpo3bl NpPo-
M30LWWNKn, NO BCEN BEPOATHOCTWU, OT
rped. allos n nart. alter, oba cnosa
O3HayvaloT «apyron». Bnanmo, He Hal-
[0S BCEX 3TUX caxapoB B NPUPOLHbIX
NCTOYHUKAX, XUMUKM Oann BOJIKO CBO-
UM JINHFBUCTMYECKMM daHTa3nsam.

Bbonee peaku anbgo3bl C pa3BeTB-
NEHHOW yrnepogHom uenbto. Tak, n3
neTpywkn Gbina nosyyeHa NeHTosa
(CH,OH),C(OH)-CHOH-CHO, Ha-
3BaHHas annuo30u (rpey. apion —neT-
pyLika).

Ecnn B monekyne moHocaxapuga
OoAHa Unn Heckonbko rpynn OH oTcyT-
CTBYIOT (BMeCTO Hux — aTtom H), 10
nosly4yatoTcs gesokcmcaxapa; dpaHy,.
npucrtaBka des O3Ha4yaeT YHUYTOXe-
HWe, yoaneHue, oTCyTCcTBUE (OEe3UH-
dekuus, gesnHterpauma n T. n.). MNpu-
MepoM TakOro caxapa CryxaT pam-
Hoza CH,—(CHOH),-CHO n ee cTe-
peondomep ¢ykosa. PamHo3a 6bina
MOJIlyd4eHbl U3 Arofd KPyLIMWHbI (NnaT.
Rhamnos), a ¢pyko3a — U3 BOOOPOC-
nen Fucus.

MHTepeceH npumep anbao3bl —
CTpenTo3a C ABYMS albAernaHbiMu
rpynnamy CH,—~CHOH-C(OH)(CHO)-
CHOH-CHO, «koTopasi BXoguT B CO-
CcTaB aHTMBMOTMKA CTPENnTOMULMHA.

Ecnn B anbpose rpynny CH,OH
okncnntb oo COOH, o6pasyeTtcs ypo-
HOBasi KMCNOTa, HaNpuMep rOKypo-
HoBas. HasBaHue npoucxognTt OT
rpey. uron — mMo4a. OTOT KOPEHb
BCTPEYaeTCs BO MHOIMX XUMWUYECKUX
Ha3BaHWSX: YPeTaHbl, YyPOTPOMWH, ype-
asa, YpoKu1Ha3a, ypurkasa, ypeuasbl, ypu-
OVHOBas KMCNoTa...

K caxapam OTHOCATCS He TONbKO
anbgernao-, HO U KEeTOHOCNUPThI, U3
KOTOPbIX CaMbll U3BECTHbIN (1 camMbli
Cnagkuin n3 BCex caxapoB) — pyk-
Ttosa CH,OH-(CHOH),-CO-CH,OH
(paHbLIe ee Ha3bIBaM JIEBYI030M 13-
3a /IeBOro BpaLLEeHUs MoNsgpm3oBaH-
HOro ceeta). NpoCcTpaHCTBEHHbLIM
n3omMepomMm GpPyKTO3bl ABASETCH COp-
603a, OKMcneHnemMm KOTOPOW B MpoO-
MbILLJIEHHOCTW NOy4aloT acKoOpOUHO-
BYIO KUCNOTY — NakTOH 2,3-AMNKeTo-
ryNOHOBOM KNCNOTbLl. HaseBaHue npo-
UCXOOUT OT naT. scorbutus — umHra
C OoTpuuaTeNbHON NPUCTaBKOM: Kak
M3BeCTHO, BuTammH C npepoTtepaLla-
eT 310 3aboneBaHue.



Mpn 3ameHe rmpgpokcuna Ha amu-
Horpynny o6pasytoTcs ammHocaxapa,
HanNpuMep NPUPOAHbIE N30MEpPbl XU-
TO3aMWH M XOHAPO3aMUH — OT Tpev.
chiton — XMTOH (TOT Xe KOpeHb B Ha-
3BaHWM nonucaxapupa xXuTuHa, ruf-
pPONN30M KOTOPOro MOJyyalT XUTO-
3aH) n chondros — xpsw, (ocTaTtok
aueTUINPOBAHHOIO XOHAPO3aMuHa
BXOOUT B COCTaB MNosmcaxapugos
xpsiweint). Lupoko pacnpocTtpaHeHa
B MPUpOoAe N HeMpaMmnHOBas (OT rpey.
neuron — Xwuna, HepB) KMcnoTa, co-
nepxxauwias BOCEMb aTOMOB yriiepoja
M NaTb rugpokcunos. Ee npowseoa-
Hble HOCST Ha3BaHME CUasnoBbIX (OT
rpeuy. sialon — cnwoHa) KNCNOT N Ur-
paloT BaXHYIO POJib B UMMYHHOW 3a-
LnTe opraHmamMa ot rpunna. Anbae-
rmgHas rpynna B MepeyvYmCrieHHbIX
aMmHocaxapax OTCYTCTBYET.

B npupope BCTpeyvalTCa Takxe
onurocaxapuabl (rped. oligos — He-
MHOINIA, HE3HAYUTENbHbIN), YrNEBOObI,
MOJIEKYJIbl KOTOPbIX MOCTPOEHbI U3
HECKOJIbKMX MOHOCaxapuaHbIX OocTaT-
KOB. Hanbonee pacnpocTpaHeHbl au-
caxapuibl; Apyroe HasBaHue — 6u1O-
3bl (OT nat. bi — ABaxabl), MOMEKYbI
KOTOPbIX MOCTPOEHbI U3 OCTaTKOB
0BYyX MOHOcaxapuaoB. Camble n3Bse-
CTHblE 13 HMX — caxapo3a, NaKTo3a,
ManbTo3a, Tperanosa, uennobnosa un
reHunoburnosa c obuwelnn opmynon
C,,H,,0,,. HasBaHne manbTO3bl Npo-
ncxoouT oT nat. maltum — conop;
oTCl04a v Apyroe ee Ha3BaHne — Co-
NoaoBbIN caxap. Jlakto3a (MOIOYHbIN
caxap) COOepPXUTCcs B MOJOKe (nar.
lactis — monoko). Tperanosy Bbiae-
NFNN U3 KOKOHOB HEKOTOPbIX HACEKO-
Mbix (trehala), n3 cnopbeiHbn — napa-
3UTHOrO A00BUTOrO rpubka Ha pxu,
no3gHee — 13 pasfinyHbIX PUOOB;
oTClo4a — ee Apyroe HasBaHue:
«rpubHON caxap», UM Mukosa (oT
rped. mykes — rpu6). Llennobunosy
BMEepBbIE MONYYUIN U3 LENIONO3bI.
FeHumMobumosa obpasyetca nNpu rma-
ponuade Tpucaxapuga reHumaHo3bl,
KOTOpas Obina BblOeNeHa M3 KOPHSA
pacteHus Gentiana lutea (reHumnaHa,
ropeyaBka). leHUnobno3a obpasyeT-
Csl Takxke Npu rmaponuse rnmko3naa
amurganuHa, oTcloga ee gpyroe Ha-
3BaHMe — amurganosa. AMuUrganuH
COAEPXUTCHA B CEMEHax ropbkoro
MuUHAansa (nat. amygdalus), B KOCTOY-
Kax nepcuka, abprkocoB, CVB, BULLIEH
1 Apyrux pacteHunin. Mpw pencrenm kuc-
NOT TMAPONN3YETCH C BblAENEHNEM
CUHWNBHOM KUCNOTbI, @ TakXe TToKO3bl
n 6ensanbpernpa: C,H, 0, ,CN +
+ 2H,0 ® 2CH,,0 + C,H,CHO +

+ HCN, 4eM 06BbACHAIOTCS HEKOTOPbIE
cny4aun OTpaBfiEHUS.

M3 Bbonee penkmx 6103 OTMETUM
Buumbunosy C,,H,,0,,, nony4eHHyio 13
cemMsaH XypaBnuHoro ropoxa (Vicia
angustifolia) n cocrosuyo n3 ocrar-
KOB rekco3bl (rnioKo3bl) M MNEHTO3bI
(apabuHosbl). TypaHo3a MHTepecHa
TEM, 4TO €e BMepBble MNOJYyHUIU
B.B.MapkoBHu1koB 1 A.AnexvH B 1889
rooy M3 TypKecTaHCKOW (rpeu.
turanos) MaHHbI, NPUBE3EHHON 13
TawkeHTa.

M3 Tprncaxapuaos Hanbonee n3BecT-
HbIh — padunHo3a (dpaHL,. raffiner —
o4MLWAaTh), CaMbll PacrpPOCTPaHEHHbIN
nocne caxaposbl onmMrocaxapwp, pac-
TeHui. PadurHo3a conoepxutcs B He-
OONbLIOM KOMMYECTBE M B CaxapHOM
CBekJ/le, HO Ha BKYC OHa COBCEM He
cnagkas. JoBonbHO MHOrO paduHo-
3bl B rOopoxe. ITOT Tpucaxapug He
nepeBaprBaeTCs B XeNyaKe U KNLLIEY-
HUKe 4yenoBeka. Monekyna paduHo-
3bl COCTOUT N3 OCTATKOB ranakTto3bl,
rnoko3bl U GpykTo3bl. CoennHeHne
13 NepBbIX ABYX MOHOCAxapuaoB Ha-
3blBaeTCSH MenMbrnosoi, kotopas, ove-
BWAHO, cnagkasi, noCKONbKy Mo-rpe-
yeckm mele — men. ToT e KOpeHb —
B Ha3BaHMM TpuUcaxapwuaa MeneunTo-
3bl, @ Takke B APYroM HasBaHUWn pa-
bUHO3bI — MennTpro3a.

OyeHb NHTEPECHO CTPOEHME BCTpE-
YalOLLMXCA B NPUPOAE LMKINOAEKCTPU-
HOB — MakpOLMKIOB 13 LWEeCTU, CEMU
WM BOCbMM OCTaTKOB tOKO3bl. LInk-
NOAEKCTPUHBLI 0bpasyioTcsa npu dep-
MEHTaTMBHOM rMapOnN3e Kpaxmana —
nonucaxapupa (C,H, O,) .. Mpwn 06bI4-
HOM €& rMaponuse ropsivyen BoOoun
06pas3ylTcs NUHENHbIE OCKONKU —
LEKCTPUHbI (nat. dexter — npaebliii, Mo
HanpasfiEHNIO BpPaLLEeHWsT MIOCKOCTHU
nongpusaumm ceeta). OCOBEHHO Obl-
CTPO rMApoNn3 Kpaxmana uaeTt noj
nencrtememMm depMeHTa CIoHbl NTua-
nuHa (rpeud. ptyalon — cnioHa). imen-
HO MO3TOMY KYCOYeK YepHoro xneba
BO PTy ObICTPO CTAHOBUTCS CNagKuUM.
OpHa v3 dpakumii Kpaxmasna Hasbl-
BaeTCs aMunonekTnHom. MNo-rpeyec-
kn pektos — cTynHeob6pasHbI; nek-
TUHaMW Ha3bIBAOTCA NPUPOOHbLIE Yr-
neBoApl (MX MHOro B arogax n dpyk-
Tax), UMetoLLme CTyaHeobpa3HyHo KOH-
CUCTEHLMIO N MPUMEHSAEMbIE O U3-
roToBneHus xene. BewecTsa, cogep-
Xalwpe pas3BeTB/IEHHbIE Lenu n3 oc-
TaTKOB MNIOKO3bl, HA3bIBAOTCH AEKCT-
paHamMu, nx MoneKynspHas macca mMo-
XeT A0CTUratb AeCATKOB MUIIMOHOB!
YacTnyHO rmaoponn3oBaHHbIe OEKCT-
paHbl MCMNOMBb3YIOTCA KakK 3aMeHuTe-

fe3)

M nnasmbl KPOBWM (npenapat nonau-
FIIOKUH).

CnunsncTyio KOHCUCTEHLMIO UMEIOT U
MyKononucaxapuabl (OT nat. mucos —
CNn3b), B COCTaBE KOTOPbIX COAepKar-
CH TaKke amMmHocaxapa M YPOHOBbIE
Kucnotel. K mMykononucaxapugam OT-
HOCATCS renapuvH v rvanypoHoBas
kucnota. lenapmHa MHOro B cepaue,
MbILLLAX, Ne4YeHn, OTKYAa 1 ero Ha3Bea-
Hue (Ha naTblHW nNeyveHb — hepar, OT-
cloga v renatut). YXe HUYTOXHbIE
KONMYyecTBa renapviHa NnpeaoTepaLla-
10T CBEPTbIBAHME KPOBWU, TO €CTb OH
CNYXUT NPUPOAHLIM aHTUKOArynsH-
ToM (naT. coagulatio — cryuieHue,
cBepTbiBaHMe). ['manypoHoBasi KUCHO-
Ta COLEPXUTCS B CTEKIIOBUOHOM Tene
rnasa (rped. hyalos — ctekno) u B
CVHOBMAsIbHOM XWAKOCTU CYyCTaBOB.
VIMEHHO B 3TOW XMOKOCTU BO3HUKAIOT
KaBUTALMOHHbIE My3bIPbKM, N3-3a KO-
TOPbIX CYCTaBbl MOIyT LLEeNKaTb (Noja-
pobHee CM. «XUMUIO U XU3Hb» No 4
3a 2001 ropn).

K BbICOKOMONEKYNSPHBLIM Nofanca-
Xapuaam OTHOCUTCS Takxke Lensono-
3a (knertyatka) — rnaBHaa coCcTaBHasi
4aCTb paCTUTENbHbIX KNEeTOoK (nar.
cellula— kneTtka, otcioga n uennodaH,
n uennynova, n uennonut). Ana no-
Ny4eHUss NCKYCCTBEHHbIX BOJIOKOH
LLeNna03y CHadana npesBpaLLarT B
pacTBOPMMbIE KCAHTOreHaTbl (rped.
xanthos — xenTblii), U3 KOTOPbIX rO-
TOBAT BUCKO3HbIE PacTBOPbLI (OT nat.
ViSCOSUS — BSA3KUI).

ToT e cocTaB, 4TO Yy Kpaxmana w
LLeI0N103bl, UMEKT CoAepXalumecs B
NVLWanHWKax noamcaxapuabl TMXEHUH
(nat. lichen — nuwanHnK) N NHYNUH,
KOTOPbIA B BONbLINX KOMNYECTBAX
(6onee 10%) conoepxumTcs B KIyOHAX
nessicuna BbICOKOro (/nula helenium),
a TakXe reopruHoOB, LIMKOpUd, 3eMns-
HOM rpywun (TonnHambypa). UHynuH
OTHOCUTCS K PpyKTaHaMm, TO eCTb CO-
CTOUT B OCHOBHOM M3 OCTaTKOB OPYyK-
TO3bl, M MOTOMY PEKOMEHAyeTCs ana-
oeTnkam.
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JIsoRe

C lococeBon pepMbl

poXoAs No KakoMy-HU-
6yaAb MOCKOBCKOMY
pbIGHOMY PbIHKY, MOKynaTenu
NOpOV BOCXULLEHHO BOCKMLA-
I0T: «Kakrue HOpBeEXLbl MOJOA-
Lbl, Kakylo cemry n Goopernb Bbl-
pawmBalT B cBOUX dbopaax!»
OfHako y UXTUONOroB 3penu-
e cepebpuCTbIX PbIOHBIX TyLU,
Pa3noXeHHbIX Ha npunaBKax,
BbI3bIBAE€T COBCEM APYrMe 3Mo-
ummn: «Mano Toro 4to 9T dep-
Mepbl yXe 3aragunum Bce y
cebq, Tak Tenepb MONOXWUIU
rna3 n Ha KonbCkuii monyocT-
poB. Hawwn-Tto Anvkue nonyns-
LM NIOCOCEBbIX BMOJIHE COXpa-
HUMUCb, @ Kak Ha4YHYT Tam Hop-
BEXLbl CBOIO MapuUKynbTypy
pacnpocTpaHaTb, Tak u npuaet
poaHbIM pbibaM KoHel». Mpu-
YNHA TaKOro HeratmBHOro OT-
HOLIEHUS B TOM, 4TO JloCOCe-
Bas gepma no KONMYecTBy OT-
X0[0B, MOCTynawLwmx B MOpeE,
cpaBHUMa CO CBUHO(EPMOWN,
KOTOpasd cnumBaeT OTXOo4bl B
peky. O4yepenHoe gokasartersb-
CTBO pPaspyLlMUTENbHOIO BAUS-
HUS Takoro poga MapuKynbTy-
pbl Ha OKpYXaloLLylo cpeay no-
ny4ynnn KaHaackme uxtmonoru
(«Proceedings of the Royal So-
ciety», B, 30 mapta 2005).

YyeHble nccnegosann depmy,
KOTOpasi pacrnonoxeHa B OOHOM
13 y3kMx GbOpAOB Ha nobepe-
xbe BputaHckoi Konymbuu. Kak
0oKa3anocb, Manbkyu MECTHOW
ropOyLUn 1 KETbl Ha NYTU 13 He-
pPecToBOM pPeKU B OTKPbITOE
MOpE Bcerza npoxoasT Henoaa-
neky oT Hee. Ml Tam Ha HUX Ha-
nagarT NapBbl — JIMHNHKU BEC-
JIOHOTMX pa4ykoB-napas3nTos, KO-
TOPbIX Ha3blBAKOT MOPCKUMWU
BLLIAMU Unu 6noxamu, a ux npe-
CHOBOJHbIX OBOIOPOAHBLIX POA-
CTBEHHMKOB — KaproBbIMY BLUA-
MU. OTn payvykn nnn nx NUHYNHKMN
npucacbIBalOTCA XepTse U nu-
TalTCs ee KPOBbIO.

46

Tax napasum u e2o auxunxu
NOKA3aHbL HA PUCYHKE
6 «2Kusznu ywcueommoix»

Ha depme n3-3a ckyyeHHOC-
TN pbl® BO3HUKAIOT Gnaronpu-
ATHellW e ycnoBus Ons pas-
MHOXEHUs napasuToB — UX
KOHUueHTpauua Tam B 30 Thicay
pas(!) npeBbllIaeT TakoByl B

Depma — paznocHux 3apasvl

Tax napasumot @vleasdam eoauzu

Potoxu ¢ mopckumu ewamu

doTto Anekcangpa MopToH u Bpenpan KoHHopc

OTKPbITOM MOpe. EcTecTBeHHO,
nponjabiBags MMUMO MOLLHOTO
MCTOYHMKA 3apasbl, Manbkn (a
OHW MYTELWeCTBYIOT CTankamu)
3apaxatoTcs: ypoBeHb 3abone-
BAEMOCTM Y HUX B 75 pas BbiLLe,

DOTOMHOOPMALINSA

HeXeJin B cpegHeM no nonyna-
umun. Mpun gnameTtpe depmbl
Bcero 0,2 KM ee BVSHUE YyB-
CTBYETCH Ha pacCTOfHUN B
TpuauaTb KMIOMETPOB.

«Mnmo dpepmbl NPOXoJdAT CO-
BCEM KpoLwleYHble MallbKn J10-
COCEeBbIX PblO, HEKOTOPLIM BCE-
ro HECKONIbKO OHEN OT poay, Y
HUX Oaxe VKPUHKM HEe [0 KOH-
La paccocanucb. M BOT Ha Ta-
KMX ManioTOK HanagawT BLUW.
EcTecTBeHHO, OHM HE MOTyT 3a-
WNTUTBCA OT Mnapas3unta, C KO-
TOPbIM 00ObIYHO CTaNkKuBalTCH
B3pocCNble pbiObl, — FOBOPUT
pykoBoauTenb pabotel MapTu
Kpkocek n3 yHusepcuteta Anb-
6epTbl. — [10 CUX NOP NPOMBbILL-
NEHHUKN ynpekann y4eHblX B
TOM, 4TO WX [a@HHble O ponn
depm B pacnpoctpaHeHun 60-
ne3Hen HepoOCTaToO4yHO AOCTO-
BeEpHbl. Ham e ypanocb co-
3[aTb O4EHb XOPOLLY MEeTOAM-
ky. Mpn nccneposBaHum Mbl He
ybruBaem mManbkoB, MO3TOMY
MMEEM BO3MOXHOCTb W3Yy4uUTb
ThICS4YM PbIOOK, BbIAaBAMBasa UX
yepes kaxable 2—4 kM. M Hawm
AaHHble CBNOETENIbCTBYIOT, 4YTO
M3 peKu CryckawTca 4YUCTble
pbibkK, a nocne Gepmbl MHO-
rme YneHbl CTalikM CUMbHO 3a-
paxeHbl napasuTamu».

Camoe HenpuaTHOE B TOM,
4YTO MaCCOBOE 3apaxeHue
MasnbkoB CMOCOOHO CMPOBOLM-
poBaTtb anuagemuio. «MNpeono-
NIEB PaCCTOSIHWE B TPMUALATb KU-
JIOMETPOB, BLUN HAYMHAIOT pas-
MHOXaTbC4, Npuyem Kaxaas n3
HUX 0AaeT HECKOJIbKO COTEH AWULL.
Tak BO3HUKAET HOBbIN MOLLHbIN
NCTOYHUK 3apaxeHus. bonee
TOro, napasuTbl MOryT nepe-
TW Ha Apyrux pbld, B 4acCTHO-
CTV Ha cenbaen, a OT HUX 3a-
BUCUT yXe BCA MOpPCKasd 3KO-
cuctema, B TOM 4uUClie U BCe
npombicnoBble pbibbl. Hago
CPOYHO MpUHMMATb MEpbl», —
npeaynpexaaet OxoH Bonbne
13 yHuBepcuteTta Bukrtopun.

C.AnekceeB



CnoBo

B 3aLUMTY
KUTOB

BTOP 3TOWN KHUTU —

M3BECTHbII MOPCKON
ouwonor u3 WoTtnanaun, co-
OMPEKTOP NpoekTa uccnenosa-
HUs kocaTok y Geperos Kam-
yaTku. BoT 4TO OH cam nuwet
0 cBoeM Tpyae: «4 Hagelochb,
4yTO 3Ta ny6n|/|Kau,|/|9| OTKpoeT
HOBYIO 3py B MCTOpPUM uCChe-
[0BaHNN 1 3aLUTbl KUTOOOpa3-
Hbix. [naBHas ee 3apgaya —
pacnpocTpaHnUTb 3HAHNSA O TOM,
KaK ny4ylwie BCero cospaBaTtb
MOPCKME OXpaHsiemble Teppu-
TOPUW O 3TUX XUBOTHBIX. Tpn
NPUYUHBI 3acTaBUIU MeHH
B3ATbCSA 3a nepo. Bo-nepsbix,
3aAWNTHUKN npupoabl A0 CUxX
nop npeHebperarT XN3HEHHbI-
MW NOTPEBHOCTAMU KUTOOO-
pa3Hbix. Bo BCcakom cnyuvae,
npu opraHmn3aLmm MOpcKux 3a-
noBeaHMKOB HUKTO HE MPUHU-
MaeT uUX B pacyeT. A feno-To B
TOM, 4YTO 3TU XMBOTHbIE MU~
PUPYIOT Ha ThICAYX KUTOMETPOB
n ana nx 3awmnTbl nyyile BCero
noaxoasaT He OTAENbHblEe 3ano-
BEOHUKN, a CeTn OXpPaHAeMbIX
TEPPUTOPUI, B KOTOPbLIX NpU-
MEHEHO 9KONOrMYECKN OPUEH-
TUPOBAHHOE ynpasfieHne. JKo-
cuctema cama no cebe He Hyx-
[aeTcs HM B KakoM ynpasne-
HUW. PerynupoBaTtb HYXHO Ae-
ATeNIbHOCTb YenoBeka. Bo-BTo-
pbiX, 3a nocnegHve TpuauaTb
neT npojenaHa orpomHas pa-
6oTa No ndyyeHunto kMToobpas-
HbIX, OAHako 6onblias 4YacTb
pes3ynbTaToB OkasaflaCb NOXo-
pOHEeHOW cpenn Heonybnmko-
BaHHbIX OTYETOB, B Mano KOMYy
MN3BECTHbLIX XYypHanax, B Te3n-
cax KoHdepeHuuin. ITa KHUra,
B KOTOPOW MepeyncrieHbl oc-
HOBHbIE leTan BCEX CYLLECTBY-
OWUX 1 npegnaraembix MOpPC-
KX OXpaHsAeMblX TeppuTopuii
ONnsg KMToobpasHbiX, AO0JIXHA
MOMOYb MECTHbIM 3alLUUTHUKaM
npupoabl YCTaHOBUTb CBSI3W C
CYLLLEeCTBYIOWMMUN CETAMU UC-
cnepoBaTenein. A B-TPETbUX, KUN-
ToobpasHble, Gnarogaps ceoe-
My 3HayeHuio ans obpasosa-
HWS1, HAYKN 1 9KOHOMUWKMN, paB-
HO Kak 1 CO cBoel noTpebHoCc-

Opux XouT.
Mopckne
OoXpaHsiemMble
TeppuTopumn
ONsi KUTOB,
nenbdGuHoB

N MOPCKUX
CBUHEN:
y4ebHuK

no sawurte
cpefbl 06uTaHus
KNTOOOpPasHbIX.
JIOHAOOH,
Earthscan, 2004

Tbio B OOJSbLINX TEPPUTOPUSX,
MOryT OKa3aTbCs Kpaeyrosb-
HbIM KaMHEeM KOMMJIEKCHOW 3a-
WKMTbl BCex obuTtaTenei okea-
Ha». A O TOM, 4YTO BCE OHU HYX-
[Al0TCa B TakoOW 3awurte, CBU-
DeTeNbCTBYeT OOHO-eANHCTBEH-
Hoe uyncno: 31%. MimeHHo Ta-
Kasi 009 3anacos pbiobl B Mu-
pPOBOM OKeaHe elle He 0CBoe-
Ha YenoBekoM. OcTanbHble
69% nnbo NONHOCTbLIO paspa-
©6oTaHbl, IGO0 BOCCTaHaB/MBa-
I0TCS C KpanHe Manon CKopo-
CTblO.

OcCHOBHag 4acTb KHUrM Xom-
Ta (a umeHHo 365 cTpaHuu)
npeactasnser coboi onuca-
HNE MOPCKMX OXpaHaeMblX Tep-
pUTOPUIA B BbIOENEHHbIX UM 18
panoHax MupoBoro okeaHa. B
ocTafibHbIX rflaBax aBTop pac-
cyXpaeT 0 TOM, kak crnepyeTt
yNpaBfsaTb OXPaHAEMOl Teppu-
TOopuen, 4Tobbl COBMIOCTU VH-
Tepechbl Noaein N XUBOTHBbIX,
Kak co3gaBaTtb Takme TeppuTo-
pun onsa 3almTbl KMTOOOpas-
HbIX N 3a4eM, COOCTBEHHO, 3TO
HYXHO genaTb. Mexay npoynm,
COornacHo npuBeaeHHbIM B KHU-
re oueHkam, O0XOAbl OT Ha-
onoaoeHnn 3a kutamm (a B
MUpe Ha Takume 3KCKypcumu
€XerogHo BbIe3XalT OeCATKN
MUJINOHOB 4Y€N0BeEK), COMoc-
TaBUMbl C AOXOAAaMW OT Mpo-
YMX BUAOB AEATENIbHOCTU 4e-
NIOBEKA Ha Tex Xe yyacTkax
Mopei 1 okeaHoB. NMpasaa, oe-
HEeXKW B 3TOM Ciyyae gocta-
I0TCA He pPbIOHbLIM MarHatam
unn HedTerazoBbiM onurap-

Marine
Protected

Erich Hoyl

Areas

A Warld Handhook for
Cotacoan Habital Conservallon

XaM, a MEeCTHbIM XUtenam un
CTOJINYHBIM TypornepaTopam.

KoHe4yHO e ny4ywe camomy
npo4nTaTh 3Ty yBJieKaTesbHYO
KHUXKY, KOTOPYIO MOXHO KYMNAUTb
yepes MHTepHeT (cM. www.ceta-
ceanhabitat.org), ogHako mbl He
6ynem cebs yoepxuBaTb OT UC-
KylWweHns nepeckasaTtb dpar-
MEHT O TOM, Kak cam ¢akT co-
30aHUS MOPCKOWM OXpaHsaemMom
TeppuTOpUN CnocobeH cnacTtu
KATOB OT XWULLHbIX anneTuToB
yenoseka, Tem 6osiee 4TO UC-
Topus, cnydmBluascsa y 6eperos
Mekcukm, o4eHb noxoxa Ha Ty,
4YTO Pa3BOPAYMBAETCS HA HALLNX
rnasax y CaxanuvHa.

Bce Hayanocb € TOro, 4To
yKa30M MEKCUKAHCKOro npesau-
[eHTa nocepeamnHe nonyocTpo-
Ba KanudopHua, TouHee, B na-
ryHe Oxo-pe-Jinbpe B 1971
roay Obln co3gaH 3anoBenHuK
Onb-BuckanHo — nepBbin B
MUpe npegHasHavyeHHbln ans
cnaceHna Mno4YTU YHUYTOXEH-
HbIX CepbIX KUTOB. NMeHHO B
3TOM NnaryHe OHW POXaloT U Bbl-
palmMBalOT CBOUX OETEHbILEN
(NnpamMO Kak B BOCTOYHOCaxa-
NMHcKon naryHe MunbTyH). Of-
HaKO MeNKOBOAHbIE JlaryHbl Mo-
JlyoCTpOBa NPUTAAHYINCH KOM-
naHum «Muuybucu» ona nobbi-
4N COMN (PaABHO Kak 1 CaxasnuH-
CKni wenbd — MexayHaposa-
HbIM rpynnaMm HedTAHUKOB).
OHu cTanu pobuBaTtbcs OT Mek-
CVMKAHCKOro npaButenbCTBa
paspeLleHns Ha pacluinpeHune
npon3esoacTea, B TOM 4ucne un
B KNTOBOM «pPOOVNTBHOM AOME».

oy KHUM

«B03MOXHO, B Apyroe Bpems u
B APYro CTpaHe 3TO pacluu-
peHne npowso 6bl 6e3 cyyka
1N 3a00pUHKN. He uncknoyeHo,
4yTto 1 B Mekcuke 6bi10 6bl Tak
Xe, OAHaKO TaM Ha4yanucb ak-
LMM MacCCOBOro npoTecTa.
MekcukaHckasa «[pynna cTa»,
BMECTe C MeXAyHapoAHbIMU
opraHmsaumnamMm no oxpaHe
npupoabl U y4eHbIMU pas3Bep-
HYNn OYPHYIO OesATeNbHOCTb —
n «Mwnuybucu» otctynuna!
[Mocne aToro 3anoBefHUK
Onb-BuckanmHo cTtan 3Hayu-
TeNbHO MOLLHee, 4Yem Obin oo
koHdpnmkTa. B 1979 roay «
HeMy npucoeauHunachk naryHa
CaH-UrHacuo, n B Hei 3anpe-
weHa nobas NPonN3BOACTBEH-
Has peaTenbHoOCTb. B 1988
rogy 3anoBegHWK BoOwWwen B
nporpammy KOHECKO «Yeno-
Bek n 6buocdepa», a B 1993
rogy nonyyun crtatyc obbekTta
MUWUPOBOro Hacnegus. Anb-Bu-
3aliHO KOHEYHO Xe He «Bymax-
Hag» oxpaHsaemas 30Ha. Ho
[axe ecnu 30Ha CyllecTByeT
Ha «Bymare», 3TO Jydylle, Yem
OTCYTCTBME CTaTyca», — NULIET
Opux XonT.

A BOT Ha CaxanuHe ycunus
3alUTHUKOB Mpupoabl No Co-
30aHNI0 MOPCKOW OoXpaHsemMo
TeppuTopun y naryHbl MNMuabTyH
yCrnexoMm noka He yBeH4YaJiuCb,
N NOCNeaHss COTHS KUTOB, CO-
xpaHuBwasacsa B OXOTCKOM
MOpe, CUNbHO CTpagaeT oT
9HEPrnYyHOro OCBOEHUS caxa-
JIVHCKOrO wenbda — KUTbl Xy-
LEel0T 1 NOoYTU COBCEM He pas-
MHOXatoTcs. YTo Xe kacaeTcs
4yKOTCKO-Kanu@POpHUNCKOTO
cTapa, To OHO 6Gnarogaps 3a-
npety 1947 roga Ha npombicen
1N CO34aHMe 30H 3almTbl cna-
CEHO OT BbIMMPAHWUA: 3TUX KU-
TOB OMONOrM yxe CuYMTaloT He
necartkamuy, a Tbicayamu.

n.AaHnunoe
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VindopmHayka

MATEPUANOBELOEHUE
YrnepoagHoe cepaue

Martepunanoseab n3 3eneHorpasa
npeanaratoT caenarb HOBbI WUCKYCCT-
BEHHbIV k1anaH cepaua. Y Hero 6ynet
TOM CTBOPKU, & B Ka4ecTsa matepuana
BbIGPAH MPOYHBIV Y MHEPTHBIV Mnpo-
JIMTUYECKWI YITIepoa, WV YI/iecuTai
(4222.g23@g283.relcom.ruy).

Mopok knanaHa cepaua — ogHa M3 Hambo-
Nlee yacTo cnyvatowmxcsa 6onesHen cepaua,
Korga knanaH OTKPbIBA€TCS WM 3akpbiBa-
eTCsl He Tak, kak HyxHo. Kak npaswuno, gns
JIEYEHVS NPUXOANTCS AenaTb Oonepaumio Ha
cepaue. o MHEHMIO EBPONENCKMX MEAMKOB,
B rog Ha OOVH MWUIMOH YeNOBEK [AOMKHO
NPUXOANTLCS [0 OAHOW ThiCAYM onepauui
Ha OTKPbITOM cepaue, n3 Hux 14% — c ne-
pecaakoi knanaHa. Ctano ObiTb, B Hallewn
CTpaHe NoTpebHOCTb B MCKYCCTBEHHbIX Kna-
naHax — 6onee ABafLaTV ThiICAY B rofd. A Ha
camMoM [efne Takux onepauuii NpoxoauT B
Tpu pasda MeHblue. MNpuynHa, ¢ OOHONM CTO-
POHbI, B TOM, YTO He XBaTaeT KapAMOLEHT-
poB, a C APYroii — Mana MOLHOCTb Mpoun3-
BOLCTBA KjianaHoB. VIMNOPTHbIE Xe Becbma
LO0pOrn: OOMH knanaH, caenaHHbin B CLUA,
o6xoautcs B 2500 nonnapos, 4To B NATb pa3
[OPOXE OTEYECTBEHHbIX.

[Oeno B TOM, 4YTO HblHE VCKYCCTBEHHbIE
KnanaHbl cepAua AenailT C ABYMsS CTBOP-
kamu. MHorme Megmku cumMTaloT, 4TO 3Ta
KOHCTPYKLMS HEe camMasl yaayHas: paspylia-
€TCH MOTOK KPOBW M BO3HUKAKT BbICOKME
KacaTesnbHble HanpsXeHWs, 13-3a KOTOPbIX
TMOHYT KNEeTKN KPOBU. ITO OCJIOXHEHUE
nocne onepauuy Hal3blBA€TCS FEMOMU3.
Kpome TOro, BO3MOXHO U OPYroe OCnOX-
HeHne — TpomM603. OauH N3 cnocoboB yyy-
WNTb CUTYaUMIO — U3MEHUTb KOHCTPYKLMIO
knanaHa, Hanpumep chenatb ero ¢ Tpems
CTBOpKaMn M3 camoro (Ha HacTosWMn MO-
MEHT) G1MONOrM4eckn COBMECTMMOIO M Ha-
[EXHOro mMartepuana — nupoUTUYECKOrO
yrnepoga. B uenom HoBas KOHCTPyKLUS
obecneyrBaeT COXpPaHEHWE LEeHTPasibHOro
noToka KpPOBW, BPEMS OTKPbLITUS U 3aKpbl-
TS BeCbMa GNM3KO K LIMKITy eCTECTBEHHO-
ro knamnaHa cepjua YenoBeka, a nepenag
[AaBlEHNS, KOTOPbIA HYXEH Ais 3TOro, He
npesblllaeT 5 MM PT. CT.

«[Mopob6HbIE TpexcTBOpYaTbie KiamnaHbl
rnoka 4To HUKTO He AenaeT, oaHaKko paboThbl
Ha/Z, HOBOW KOHCTPYKUMEN BenyTcs, — pac-
cKasblBaeT AMpeKTop 3eneHorpaackoro 3A0
«Tpu KapBoH», KaHAMOAT TEXHUYECKNX HayK
A.AradoHoB. — Hanpumep, gBa roga Ha-
3a/, Ha KOHrPEeCcce Mo NpoTe3MPOBaHUIO Kna-
naHoB cepaua B [Mapuxe Hawmn Hemeukune
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Konnern n3 komna-
Hun «Triflo med»
pacckasbiBanu, 4YTo
9KCMNEPUMEHTHI C
TakuM KnanaHom Ha
>KMBOTHbIX NMOKa3anm
ero BbICOKYID 3d-
dekTMBHOCTb. Orbl-
Tbl, KOTOPbIE Y4EHbIE
13 UNHctutyta TOMY-
HOM mMexaHukn PAH
npoBOAUAN C Make-
TPEXCTBOPYATOro knanaHa,
TOXe CBUAETENbCTBYIOT O TOM, YTO Mpu €ro
MCMONb30BAHMM YMCNO OMACHbIX OCJIOXHE-
HUN — TpoMBO3a N remMosin3a — CHUXAEeTCs
BaBoe. Camoe rnaBHoe, 4TO martepuan anas
KnanaHa — NUpPOAUTUYECKUIA yrnepon — Ae-
naeT Hawe npeanpusaTMe, NO3TOMY Yy HaLlmnx
crneumanncToB 60MblION onbiT paboThl C
HuM. CeBecToMMOCTb HOBOMO kjanaHa co-
ctaBuT 700 gonnapos, a NnpoaaBaTb ero Oy-
net okono 1000 — B ABa C NOMOBMHONM pa3a
[eleBne aMepPUKaHCKMX KanaHoB».

TOM Hauwero

TEXHOJIOTUN
YepHoe Ha 4YepHOM

Ynpoctutb npon3BoACTBO MUKPOCXEM
MOXHO C MOMOLLbIO TaK Ha3biBAeMOWi
«CYXOU» HaHo/IMTorpapum — yTBepX-
JarT y4eHble n3 Dusnko-texHudec-
KOro uHCTUTYT um. A.P.Nopoe
(CaHkT-lNeTepbypr). NHpopmaums o6
aTOV pa3paboTke pa3MmelleHa Ha cavi-
Te MHTL] B pasgene nepcrnekTuBHbIX
TexHosormii (gordeev@mail.ioffe.ru).

B ocHOBe mMeTona — HeOOblYHbIE CBOWNCTBA
dynnepeHoB, KOTOPblIE MOXHO MCMOMb30-
BaTb B HaHonutorpadun. PynnepeHsl Aas-
HO yXe He 3K30TMKa, U Nnosy4YaTb UX pasHo-
BUOHOCTU NIOAWM HAyYMIUChb OECATKamMu, a
TO 1 COTHAMMK KunorpammoB. Ecnm Ha ka-
Kyl0-HUOyab MOBEPXHOCTb HamMbUINTbL CIOWA
bynnepeHoB, NONy4YNTCA TakK Ha3blBAEMbIN
bynneput — kpuctann n3 pynnepeHos. Ak-
KypaTHO HarpeBas 3Ty MOBEPXHOCTb, MOX-
HO #o6uTbcs, YTOObLI MOYTU BCce dynnepe-
Hbl C Hee ucnapunmncb. Ho ecnu BO3aeNn-
CTBOBaTb Ha cfoi dynneputa ny4ykom, Ha-
npuMep, 31eKTPOHOB, TO B 3TOM MecCTe
dynnepeHbl MOXHO paspyLUnTb, MPEBPATUTL
MX B aMOp®HbIN yrnepon, B KOTOPOM aTo-
Mbl PacroioXeHbl Koe-kak, 6e3 BCHKOro
nopsigka. MNpu HarpeBaHun, korpa dynne-
PEHbI yneTawT, 3TOT aMOopdHbIA yrnepos
OCTaeTCcs Ha MOBEPXHOCTU, KaK NMpuUBapeH-
HbI. Jng MUKPOCXEMBbI YrIEPOAHbIE CTPYK-

Typbl — 3TO MOTEHUMaNbHble KBAHTOBbIE
NMPOBOJIOKMN, 3aTBOPbI MOJNIEBbIX TPAH3UCTO-
POB W Apyrue 3neKTPOHHbIE 3NEMEHTHI.
Benpb Takoit yrnepon cnocobeH npoBoauTh
9NIEKTPUHECKMIA TOK.

CaHkT-neTepbyprckme Gusmky Npeanoxm-
NN MCNosib30BaTh GyNIepuThl B KayecTse
pe3nucTta — TOro camoro cnosi matepvana,
KOTOPbIi HAHOCHAT Ha MOAMOXKY M Ha KOTO-
pPOM C MOMOLLLbIO HAHO30HAA, TO €CTb OCTPO-
CHOKYCUPOBAHHOIO My4Ka 3NEKTPOHOB, CO-
30al0T M300paxeHne anemMeHToB Oyaylien
MUKPOCXEMbI. Y4eHble BbIACHUAN napameT-
pbl Npouecca, B Xo4e KOTOPOro MOXHO 3a-
CTaBUTb 4acTb yrnepoaa C 3aroToBKY yie-
TeTb, @ 4aCTb OCTaTbCH.

BoT Takue npespalleHuns yrnepoaa npes-
narailT MCnoib3oBaTb aBTOPbl B MUKPO-
anekTpoHuke. Moka — Anig NpousBoACTBa
MUKPOYUMOB, CKAXEM, COTOBbIX TENE(OHOB.
B Gyaywiem — ans cBepxmasbiX U CBEpX-
NPON3BOAMUTENbHbLIX MPOLLECCOPOB, MO-
CKOJIbKY Takoi noaxon, no3BonseT noayunTs
paspelleHne, To ecTb MUHUMANbHYIO LUK~
pUHY 3NEeMeHTa, BCEro B HECKOJIbKO HaHO-
METPOB.

FEHHAS1 UHXEHEPUA

KaptodenbHas
BaKLIMHA

B 10 Bpems kak HOBOCMOUPCKME y4EHbIE
WCIbITBIBAIOT HA XUBOTHbIX BaKUWHHbIE
CBOVICTBA TPaHCreHHbIX ToMaToB, B [1oa-
MOCKOBbE M0APaCcTaeT KaPTOLLEYKA, CUH-
TesypyroLLiasl aHTUIreH Bupyca rernatuta
B. YdyeHble n3 MoOCKOBCKOV MeanLnH-
ckovi akaagemumn yum. Y.M.CeyeHoBa, pu-
mana VIHcTuTyta GMoopraHmn4ecKor xv-
v um. M.M.LLemsikuHa v KO.A.OBYMH-
HukoBa PAH, HIK «Kom6uotex» n Aka-
AEeMUum MEAMKO-TEXHUYECKUX HAayK CYU-
TaKT, YTO TPAHCIEHHbIN KaPTOPHESb MOX-
HO 6yneT ucronb30BatTh /S MPOMBbILL-
JIEHHOIO MOJTY4YEHUST aHTUBUPYCHOW Bak-
umHbl (buryanov@fibkh.serpukhov.su).

AHTUIeH — 3TO 4yXepoaHbli 6enok. Korga
OH MonajaeT B OpPraHnam, TO KIEeTKU UM-
MYHHOI cuCTeMbl BbipabaTbiBAOT MPOTUB
Hero 3awuTHble BGenku-aHTUTENa — Aen-
CTBylOllEee Hayano nboi BakuuHbl. [Mpu
BaKLUMHMPOBAHUN BO3HUKAET MpuobpeTeH-
HbIA UMMYHUTET, KOTOPbIA NOAroTaBInBaeT
OpraHv3am K NoTeHLMaNbHON BCTPEYE C BO3-
oyoutenem 6ose3Hn. Y cosgatenein nobdoi
BaKLMHbl BO3HMKAET BOMPOC 006 MCTOYHUKE



aHTUreHa. Bo MHoOrmx cnydasx HyxHbii 6e-
0K yno6Hee noslyyaTb reHHO-MHXEHEPHbIM
nyTemM, Ans 3TOr0 B MUKPOOPraHuU3Mm Wiu
pacTeHne BCTaBnSOT FreH — NPON3BOANTENb
6enka. C NOMOLLbIO TPAHCTEHHbIX PACTEHNIA
noJslyyaTtb BakUMHbI AelleBne 1 6e3onacHee,
4yeM NocpencTBOM BakTepuii. HyxXHble reHbl
OCYLLECTBASAIOT B PACTUTENbHbIX KieTKax
MOJIHOLLEHHbIA CUHTE3 LleneBbix OenkoB —
AHTUIreHOB, CMOCOOHBLIX Bbl3biBaTb MMMYH-
Hbli OTBET. lpK 3TOM pacTeHUs Xopowu
TEM, YTO He copepxaT BMPYCOB, OMACHbIX
ons mnekonutawowmx. OgHUM 13 nepcrek-
TVBHbIX KaHAWOATOB Ha posib «buodapma-
LueBTUYECKON habpurkn» A5k NONyYeHus Bak-
LMHbI NPOTUB BUPYCHOrO renatuta B moryt
cTatb pacteHusa kaptodena. C HUMKM SKC-
NEPUMEHTUPYIOT YHEHBIE MHOMMX CTPaH, HO
KOMMEpPYECKNX BaKLMH HA OCHOBE TPaHC-
FEHHbIX PACTEHWIA MOKa HeT.

MockoBckue y4yeHble cobpanu OBe reH-
HO-VHXEHEPHbIX KOHCTPYKLUUN — [Ba BEK-
TOopa, coAepxawmx reH 6enka 000N0YKM
Bupyca renatuta B HBsAg, 3apas3unu nmm
KYCOYKUN KapTODENbHbIX JINCTLEB U U3 3TUX
JINCTBEB MOJIYYUSIN TPAHCTEHHbIE PACTEHUS
kapTodens. OaouH BekTop obecneymBan
CUHTE3 aHTUreHa TOJIbKO B KJyOHSX KapTo-
dens, n 6onee Hurpe. Ho 6onee adbodek-
TVBHBIM OKasancs Apyrov BekTop. Y Hero
He ObII0 TKaHEBOW CNeundUYHOCTU: aHTU-
reH CMHTE3UPOBAN KJIETKN HE TOJIbKO Kiy6-
Hel, HO U NNCTbEB, N MUHU-KNTYOHel. 3To,
BMPOYEM, HE BAXHO, MOCKOJbKY B KIyOHSX,
oTkyna ynobHee BbloensTb 6enok, ero npo-
nykums 6blna 4OCTaToOYHO BenMKa U AOCTU-
rana 1 MKkr/r maccwel knybHsa. Pesynbtat
BMOJIHE COMOCTaBMM C KOJIMYECTBOM Oen-
Ka, KOTOpoe mnonyyanu B Apyrux naboparto-
puUsiX MUpa, Tak YTO OTEYECTBEHHbIN KapTO-
denb HUYEM He XyXe 3apybexHoro.

MccnepoBatenn He nnaHMpoBanu nony-
YyaTb BakLUMHY MO MPUHLMMNY «Cben Mope u
3abbin npo renatut». C nomolbio MeTona
renb-dGbunbTpauum OHU BbIAENUNU N3 pac-
TEHUS OYMLLEHHbIN KOHLEHTPUPOBAHHbIN

npenapaTt aHTUreHa. Y4eHble HaoeTCs, YTO
BUPYCHbIV 6en0K, HapaboTaHHbIV TPAHCTEeH-
HbIMW pacTeHUsSMU KapTodens, MOXHO Oy-
[eT 1CMNoJib30BaTb B KA4yeCTBE Chbipbs ANS
noJlydyeHns BakLMHbI NMPOTUB BUpyca rena-
TnTa B.

JKonoruns

Xo39eBaM XU3HU
He [0 Pa3MHOXEHUS

CO LLIKOJIbHOV CKaMby Mbl YCBOWJIN, YTO
B KaxXAoOM COOOLIeCTBE XUBOTHbIX,
paBHO Kak v noaen, ecte anaep. Ero
r1epBeHCTBO HEOCIOPUMO, MOITOMY OH
MoxeTt obnaaatk /mo6ori 0cobori rnpo-
TUBOMOIOXHOro rnosa. OaHako pyko-
BoAsLyas posib B 00JbLLIOM cO0bLie-
CcTBe He Bcerja rnoapasymMeBaeT ak-
TUBHYIO MOJIOBYIO XN3Hb. Viccnenosa-
HUSI BCEX 3TnX 06CTOSTE/IbCTB MOAAED-
xXvBaet POPU (ferda@bk.ru).

CoTtpynHuk WHcTuTyTa npobnem
akonorun u asonounn PAH
A.A.3axapoB MHOro neT no-
CBATUN M3Y4YEHUO 00-
LLLECTBEHHBIX OTHOLLE-
HUM Yy XMBOTHbIX. OH
ybexnaeH, 4To Ang
pa3BuToro coobue-
CTBa XMBOTHbIX Xapak-
TEPHO pasfeneHue
GbYHKUMIA: OQHN pYKO-
BOAAT, Apyrne pabo-
TawT. PasmMHoxeHue,
MeXxzay npoyum, Toxe paboTa, KOTOPYIO He
BCErga ynaetcs COBMELWATh C PYKOBOA-
CTBOM OOMbLUNM U CIOXHbIM COLMYMOM.

B XM3HW XUBOTHbIX MOCTOSIHHO MPUCYT-
CTBYIOT ABa ¢dakTtopa: COOCTBEHHOCTb U
pasgeneHune oyHkumin. Oba 3T FBNEHUN
XOPOLUO N3BECTHbI 0OOMY 30050ry. «Oan-
HOYHOE» XWBOTHOE MPOCTO BbIHYXAEHO
cTatb COOCTBEHHMKOM KOPMOBOrO y4yacT-
Ka, rHesga, camku, Tonbko TOrAa OHO CMO-
XeT AymaTtb 0 npoaomkeHun poga. Momu-
MO Pa3MHOXEHUS U BOCTMUTAHUSA MOTOM-
CTBa, COOCTBEHHUK 3aHHAT U XO3SNCTBEH-
HOW [edATeNbHOCTbIO: OXPaHOW TeppuTo-
pun, nopgaepxXaHnem xunuuia, nobbiyen
nponutaHus. Korga Heckonbko B3POCHbIX
XUBOTHbIX 00beAUHAIOTCS B COOOLLECTBO,
cuTyaums MeHseTcs. Tepputopus cembin
CTaHOBUTCS 0OLWMM BNafleHVEM BCEX €e
4yneHoB, Oyab TO KOJIOHMS GOOPOB, KONO-
HUS TKQYMKOB MW MypaBenHuk. OguH 1H-
OMBUJ, NPUHMMAET Ha cebs OCHOBHblE 3a-
B60Tbl MO OXpPaHEe XW3HEHHOro MPOCTPaH-
cTBa 1 06ecneyeHno B HEM nopsaka. ATo
OOMWHAHT, KOTOPbIA BbINOAHAET GYHKLUMIO
X035MHaA, BCE OCTallbHble — MOAYUHEHHbIE
YNieHbl rPyNnNupoBkK. Taknum ob6pasom, BO3-
HUKHOBEHWE AOMWHUPOBAHUS, NEPapPXmn u
eCTb NMepBoe pasgeneHve QyHKuMi yne-
HOB coobLecTBa.

O6uTaHue B couuManbHOU rpynne paet
€€ y4aCTHMKaM pPsifi HECOMHEHHbIX MPenuMy-
wecTtB. OHM nerye nonyyawT [OCTYN K
nuile, Nnyywle 3alluLieHbl U pexe nornba-
10T, YEM MPU OAMHOYHOM 00pas3e XM3HU.
OTW BbIrOAbl KOMMEHCUPYIOT NOAYUHEHHOE

(@)

nosioXeHne kaxmgor ocobu. MNMoatomy cno-
XUBLUYIOCS COLMANbHYIO MEPAPXMI0 noanep-
XWBAKT HE CTOJIbKO «BEPXWU», CKOJNbKO
«HWU3bl», TEM DONEE YTO Yy KAXA0ro eCTb BO3-
MOXHOCTb OHaXbl CTaTb INAEPOM, a CTaTb
MM XOTST BCE.

TpaaVLMOHHO MPUHATO OLLEHUBATL AOMU-
HMPOBaHME 4Yepe3 PenpoayKTUBHbLIVA YCMEX.
CuntaeTtcs, 4Tto rnaea coobuiecTsa obnana-
€T NPEenMyLLECTBEHHbIM MPaBOM Ha BCEX Ca-
MOK, @ MOJIOAEXW MPUXOAUTCS MOAABASATb
XenaHus 1 xpaaTtb cBoen ovepean. Ho aTo

He Tak. Henb3s xopollo genatb HECKOJb-

KO [en OOHOBPEMEHHO U OblTb NUAEPOM

BO BCeM. [loMMHMpOBaHne — cama no
cebe dyHKLMSA OpraHM3aunoHHas, a He
penpoayktueHas. OHa pJaeT nuaepy
ornpefeneHHble NPenMyLLecTsa
npu BelbOpe napTHepa 1 B Yac-
TOTE cnapuBaHus, HO BOCMOJb-
30BaTbCsl 3TUM MOXHO TOJIbKO
B HeboNbWOM coobLLeCTBE.
maBa 60sbLLION OOLMHBLI MPO-
CTO HE MMeEeT BO3MOXHOCTU
COBMeELLATb WHTEHCUBHYIO
pykoBOASLLYO [Oes-

TENbHOCTb CO CTOJIb

Xe akTUBHbIM pas-

MHOXeHnem. Y obe-

3bfH BOXakamu Obl-

BalOT CTapble 1 TpaB-
MUWPOBaHHbIE CaMLbl, KOTOPbIE 3aHUMAT
CBOW MOCT MO MHOry net. B mypaBenHunkax
KOMaHAylT pabouyne MypaBbU «BHELUHEN
cnyx0bl», pasBenunku n dypaxupbl, KOTO-
pble, Kak N3BECTHO, BOOOLLE HE NMPUHUMAIOT
yyactus B padMHoxeHun. OpHako MMEHHO
OHU PacnopsXalTCs B 3KCTPEHHbIX CUTya-
umsax, gaxe ecnu 4l npom3oLno BHYTPU My-
paBeliHMKa, KOHTPONUPYIOT PEXUM MUTAHUS
1 Pa3MHOXEHUS B MypaBeinHUuke, perynupy-
10T COOTHOLLUEHME CaMLOB 1 CaMoK, a Takxke
YUCNEHHOCTb MIOAOBUTBIX CaMOK. Ta Xe,
KOr0o MPUHATO Ha3biBaTb LLApULEN, MeyeT
anua n Hu4ero He pewaert. Noyemy xe BCA-
KWIA conpaT MeyTaeT cTaTb FreHepanom, ecnm
3Ta OOJKHOCTb CynuT GOJbLUE XJIONOT, YEM
yAOBONbCTBMI? [Ja mOTOMy, 4TO 9TO npe-
CTUXHO!

Mo mMHeHuto A.3axapoBa, B XOpOLIO pas-
BUTOM XMBOTHOM COOOLLECTBE CYLLECTBYET
NOCTOSIHHAs creunanaaums B3pOoCsbiX 0CO-
Oeli. YneH coobuiecTBa MOXET cAenaTtb Ka-
pbepy U, Nepexoas ¢ AOMKHOCTU Ha [AOMX-
HOCTb, AOpacTV A0 nuaepa. TeM He MeHee
OOMVHMPOBAHNE B COLMYME HE PaBHOCWUJIb-
HO PYKOBOACTBY rapemom. [lo-HacTtosiemy
coumasnbHbiX BUOOB Ha 3emne HemHOro. Ha
CErofHSWHNIA AeHb K HMM OTHOCHAT 0O0Lue-
CTBEHHbIX HACEKOMbIX (HEKOTOPbIE BUAbI
MypaBbeB, M4yen, WMenenln n TEPMUTOB),
BECbMa CBOEOOpPa3HbIX FPbIBYHOB — TrOJIbIX
3eMJIEKOMOB 1 YenioBeka. XOTS COOTHOLUe-
HMEe MOoNoXeHusa B obLecTBe, ycnexa y npo-
TUBOMOJIOXHOIO Mosia U CNOCOBHOCTU K pas-
MHOXEHWIO Y NIOAEN NCCNeayoT cneunanm-
CTbl Apyroro npodwuns.
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lyro Jlacas u Muwens Xyse

['yro JlTacss — reHvianbHbIv GPaHLy3CKUi yye-
HbI XVIII Beka. BbIxogew, U3 npoCcTon cembM,
OH CyMen Mony4nTb MeauuuHckoe obpaso-
BaHVE W CNYXWN XMPYProM B apMuu KOpons
Jioposuka XV. lMNocne paHeHus, Nony4eHHO-
ro Ha BOVHe NPOTMB NPYCCKOro kopons dpua-
puxa Il, Jlacos Bbllwen B OTCTaBKy W rMoce-
NIMNCS B UMEHUM CBOEW XEHbl-apucToKpaT-
kun, B 3aMKke bynuHbe B MecTedke JJoMObl nof,
JlnoHom. ®unocod n HaTypanucT, CTpacT-
HblIA NOOUTENb XWBOW NPUPOAbI, J1acaB Bbin
JINYHO 3HAKOM W MePEenUChIBaNCs C BeNnyam-
LUMMKW YMaMK CBOEro BpeMeHn — BonbTepom,
Ounppo, ®puapuxom Il. OH Bbin akTUBHBLIM
y4acTHUKOM JIMoHckoro obuiecTBa BOJIbHO-
[yMUEB, CYyLLECTBOBaBLUErO MOA, HEBUHHBLIM
HasBaHvem «Kpyxok niobuTteneii npupogpl»,
roe matepuanncTbl U aTencTbl Benn BypHble
dunocodpckme ONCKyccum.

Ocobblii MHTEpeC UcnbITbiBan Jlacas kK 3a-
ragke cHa u cHoBuaeHui. OpHaxabl OH pe-
UM KONNEKLMOHNPOBATL CBOW CHOBULAEHUS,
3anucbiBas UX ToT4ac nNpu nNpobyxaeHuun, u
4yepes WeCTb JIET, aHaNn3npys NONTOpPbI Tbi-
CSlYM CBOMX CHOB, OOHApYXwuJl, 4TO HEKOTO-
pble KapTWHbI U CIOXETbl BPEMSI OT BPEMEHU
NMOBTOPSIOTCS, NOAYNHSASACH CTPOroin MaTema-
TUYECKOW 3aKOHOMEPHOCTH.

CBouM OTKpbITMEM JlacaB nogenuncs ¢
BENIMKMM HaTypanuctom, akagemunkom Llap-
nem boHHe 13 XKeHesbl. OgHako BoHHe, 06-
napatesib TPe3BOro KpUTUYECKOoro yma, 3a-
aBun JlacaBy, YTO CyObEKTUBHbIX Habnoae-
HWIN OJHOro UCC/iefoBaTeNnsd HeJOCTaTO4HO,
Hay4Hbli noaxon Tpebyet Gonee cucrtema-
TUYECKMX N OOBEKTUBHBIX U3bICKAHUNA.

JNlacas nocneposan ero CoBeTy U B Teve-
HWe psiaa net udydvasn BHELLHWE NPOSIBAEHUS
CHa W CHOBWUAEHWUA y NOOEN U XUBOTHBbIX.
deHomeHanbHas HabnoaaTeNbHOCTb Y HEO-
OblyaliHas, YNCTO apucToTeneBckas cnocoob-
HOCTb JIOFMYEeCKN MbICAUTL no3sonunn Jla-
COBY BMECTE C €ero l0HON aCCUCTEHTKOW U
BO3/t0ONEHHON, o4apoBaTesibHon beaTpucon
MoHTbe, pacnonaras nub NPUMUTUBHBIMU
MeXaHM4YeCKMMN 1 ONTUYeCcKuMn npubopa-
MU, COBEPLUUNTL BCE Te OTKPbITUS, KOTOpble
COCTaBASAOT rOpAoOCTb Henpoduanonornu
BTOpOW nonoBuHbl XX Beka! OH porapgancs
O CyLLeCTBOBaHWW B MO3ry LIEHTpa CHa, O
Hann4nm B opraHn3me ocobbIx BELLLECTB, pe-
ryJIMPYIOLWMX COH, CPOPMYNMpoBan runoTte-
3y 0 QYHKLUMM CHOBUAEHWUIA.

OpHaxnabl JlacaBy npeacTaBmiach BO3MOX-
HOCTb MPUHATbL y4acTve B akcneauuun Jla-
nepysa K ganekum octposam Piokio B 3anafg-
HOM 4YacTn Tuxoro okeaHa. Bo Bpems aToro
nytewecTBus oH 6eccnepgHo mcyes. K cyac-
Tbto, cnycta 200 neT aHeBHWKYM J1lacaBa Oblin
Cly4aiHO HafeHbl B CyHAyKe, KYrJIeHHOM Ha
pacnpojaxe aHTUKBapHbIX WU3aenuii, n no-
CNY>XWM OCHOBOWM pomaHa «3aMOK CHOB».

Packpoem uuTatenio Cekpet: BCe Bbllle-
N3N0XEHHOE — NUTepaTypHas mMuctuduka-
uMs, BbIMbiCEN aBTopa pomaHa Mwuwens
Kyse (cm.: B.M.KoBanb3oH. A BUXY CHbI —
3HaYUT, 9 cywecTByto!, «XUMUA N XN3Hb»,
2000, Ne 1). NMpodeccop XyBe — ropaocTb
®DpaHuMK, OAMH U3 KPYMNHENLLKX €€ YYEeHbIX,
4yneH HauuoHanbHOM akagemun Hayk, nay-
peaT MHOMMX HaLMOHasNbHbIX 1 MEXAYHAPOL,-
HbIX Hay4HbIX MPEeMUA.
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KyBe npuvmeHun nutepatypHbii NpUem
«pPEeTPOCMeKTUBHOM (paHTaCTUKM»: OH nepe-
Hec CBOe BTOPOE «5» Ha OBECTWU NIeT Hasan,
norpyaun ero B ryly HeobblKHOBEHHbIX NpPU-
KIIOYEHWUI, KONOPUTHENLLMX NEPCOHAaXen n
B KOHLE KOHLOB CHabaun BCEMU TemMUn 3Ha-
HUAMUK, KOTOpbIMM oOnagaet cam! Oeno B
TOM, 4TO XyBe — KPYMHENLWnNin cneunanmct
no ou3nonormm cHa, KOTOPOMYy COBPEMEH-
Hasi Hayka O CHe («COMHOMNOMns», «rMMNHOJ0-
rms», UNN «oHelrponorus») obasaHa 00Jb-
Le YaCcTblo CBOMX MOPasUTENbHbIX OTKPbI-
TN, XyBEe — NINYHOCTb NOYTU JlereHjapHas,
1N ero cobCcTBeHHas XWU3Hb Takxke Obina Ha-
CblLLeHHOW cobbiTuamMu. OH poauncs B 1928
roay Hepaneko ot JIMoHa (B Tex mecTax, rae
nponcxoauT nencteme pomaHa). Ero orew,
OblN BPA4OM, HO MHTENNEKT N YPOBEHb 3Ha-
HUA 3TOr0 4esioBeKka HaMHOro npesbilian
«cpefHeMeauunHcKnin». A 6e3BpeMeHHO
ymepwnin 6pat Xyse Obl1 cambiM GnecTs-
W1UM 13 mMonoabix GpU3NKOB-TEOPETUKOB
dpaHyum. ..

Bo Bpemsa BTopor mMupoBoi BOMHbI Mu-
wens Xyse, Torga cTygeHTa-menuka, npu-
3Bann B apmuio, oH BoeBan nopg Ctpacbyp-
rom, 6b1 paHeH. B neprop okkynaumm yuien
B Maku, napTu3aHun B ropax Heganeko oT
Jnona. Mimeet GoeBble Harpaabl. [Nocne Bou-
Hbl XKyBe 3aKkoH4Mn yyeby Bo PpaHumm 1 ac-
nupanTypy B CLLIA, B nabopatopum KpynHei-
wero Hepoduasnonora Nopaca MaryHa. 3a-
Tem BepHyncs Bo PpaHumio, B poaHoit JInoH,
Ha kadenpy aKCnepuMeHTanbHOW Meanum-
Hbl YHuBepcuteTa nmeHn Knopa bepHapa,
KOTOPYIO BCKOPE M BO3rNaBwuil, U octaBancs
Ha aTtoMm nocty 6onee 30 neT, BNNOTbL A0
csoel otctaBkm B 1995 rogay.

KyBe ogHUM 13 nepBbix B KOHUEe 50-X ro-
[OB PErncTpupoBan dnekTpopuanonormye-
CKne nposiBieHns napagokcanbHOro cHa
(B6bICTPOro CHa, CHa CO CHOBUAEHUSMU) Y
KoLk, CnpaBensiMBOCTM pagu cnenyet oT-
METUTb, H4TO 3a HECKOJIbKO JIEeT A0 Hero atun
dEeHOMEHbI Yy 4enoBeka U KOLKW onucanu
amMepuKaHCK/e aBTOpbl — KPYMHENLWIA cre-
umanucT no npobneme cHa HataHnanb Kneint-
MaH (kctaTu, Bbixogeu, n3 Poccun — oH po-
ouncs B KuwmHese) n ero acnupaxTsl KOa-
XUH A3epuHcknii n bunn OemeHT. OgHako
MO-HACTOSALLEMY MOHSJ, 4TO UMEHHO ObINo
OTKPbITO, M CO3Aan HOBYIO NapagurMy UMeH-
HO Xygse. lMapagokcanbHbIi COH (3TOT Tep-
MUVH TakXe NPUHaANexuT emy) — He knac-
CUYeCKnin COH 1 He 6oapcTBOBaHME, a 0CO-
60oe, TpeTbe COCTOSIHME opraHu3ma, xapak-
TepuayloLLeecs napagokcasbHbIM CO4eTaHu-
eM akTUBHOCTM Mo3ra u paccnabneHus
MblLL: Kak Obl aKkTMBHOE GOAPCTBOBaAHWE,
HarnpaB/iEHHOE BHYTPb.

B 60-e roapl XXyBe BHEC rpOMaHbI BKNag,
B duaunonoruio cHa. OH npesBpatun kaden-
py aKcnepumeHTanbHOM MeanLMHbI, KOTOPOIA
B CBOE BPeMs PyKOBOAMI caM Benuknin Knop,
BepHap, B 0ANH 13 KpynHenwmnx B mupe MH-
CTUTYTOB MO 3KCMEPUMEHTANIbBHOMY U KIN-
HNYECKOMY N3y4yeHunio cHa. VIm 1 ero cotpya-
HUKaMu Gbina nayyeHa BCS GEHOMEHONOrs
CHa, ero aHaTtomm4yeckas OCHOBa, Henpo-
dusnonornyeckme, BMOXMMUYECKME, OHTO-
n dunoreHeTnyeckme acnekTbl. B yncne ak-
CneprMeHTanbHbIX OTKPbITUIA XKyBe Oblin 1

COBEPLUEHHO daHTacTuyeckne, OOCTOMHbIE
I'yro Jlacasa, — Hanpumep, KOLIKa, AEMOH-
cTpupylolas CBOU CHOBUAEHMA (CM. 00
atom: OagpuaH P. MoppucoH. B mupe Ha-
ykn. M.: Mup, 1983. Ne 6). Hawum y4yeHbim
ero gpamunua n3BectHa rnaBHbiIM 06pas3om
KaK aBTOpa MeToaMKn «CcTpecca no Xyse»:
NOAOMbITHOE XMBOTHOE (Mblllb, KPbICY WU
KOLLIKY) NOMeLLaloT Ha He6ObLLIO OCTPOBOK,
OKPYXeHHbIn Bogor. Bo Bpems napapok-
caslbHOro CHa NPoOUCXOAMT MOJIHOE MblLleYy-
Hoe paccnabneHve, 1 XUBOTHOE CBanvBa-
eTca B Boay. lNpebbiBaHWe Ha OCTPOBKE B
TeYyeHMe HECKONbKMX CYTOK BbI3bIBAET MOYTH
NoJsIHOE NoJassieHne nNapagokCcasibHOro cHa,
a TakXe 3Ha4yuUTeNbHOe CHUXEHVE MeaJieH-
HOrO CHa W CWJIbHbLINA CTPECC Y XUBOTHOTO.

Poman Mwuwens XyBe «3aMOk CHOB» —
daHTacTnyeckoe, ncrtopmyeckoe, eunocod-
CcKoe, MPUKITII0YEHYeCKoe N Hay4YHO-Monynsap-
HOe npowusBefeHve. OTO yHUKanbHOEe siBne-
HMe M1POBOW NUTEpPaTypbl HALLIO AOCTONHbIN



Muwenb Xyee

3aMOK CHOB

CTPAHULIbI NICTOPUU

Ayx cHOBMAEHUIA

OKTHABPb 1782.

Korpa B 1765 rony s eapun B bepnuH, To BCTpeTun B Meinpensbep-
re Hekoero beny Mabopa. 9To GblN BEHrP, KOTOPLIA pasbesxan no
Bcel EBpone B nmomckax pa3nunyHbix BMAoB pocdopa. MNMomHio elle
Hally JONryl AUCKYCCUIO B CTyaeH4YeckoM Bierstube. Mabop pac-
ckasan MHe 00 OTKPbITUM XeHcuHra, KoTopbli B 1719 rogy noka-
3aJ1, 4TO MO3r comdepxuT docdop. ITOT BEHrp, y4eHnk Xombepra,
nonaran, 4to Mo3roson Gocdop ABNFETCH OBUraTENEM XMBOTHbIX
[yXoB. 1 06bACHUN eMY, YTO MHTEPECYIOCh MO3rOM TOJIbKO MOCTOMb-
Ky, MOCKONIbKYy 3TO MMEET OTHOLIEHME K 3anOMUHAHWIO CHOBUAE-
Huii. MMBO Mopo-rpeeano Hac, s Booaywesnsn Fabopa nponon-
XunTb nccnenosanua docdopa v gan emy cBoi agpec B Bunnape,
4yTOObl OH MOI MHe COOOWWTL O pesyNbTaTax.

Tpu mecsua Ha3ag 9 Noay4ymn OT HEro MMCbMO CReaylowero co-
nepxaHus:

«Cynapb MOU, Bbl, KOHEYHO, yXe 3abbiy Hall pa3roBop B
Bierstube B levinenbbepre BocemMHaauaTb €T Ha3ald, HO S CMeElo
HanesiTbCsl, 4T0 Bbl BCTOMHUTE 00 OAHOM YYEHOM — BEHIrepCKOM
XUMUKE, KOTOPbIV AOKYyYyan BaM CBOEH HaBS34YMBOUW uAeew: mouc-
KoM cnefoBs npucytcTBusl pocopa B mo3re. ITa TariHa, noxoxe,
6/M3UTCS K CBOEMY pa3pelueHunto. 3Hasi CeKpeTbl MOEro y4uTens
Xombepra, s fgericTBuTesIbHO CMor paspaboratb METOAMKY, M03BO-
JISIOLLYI0 BbIAEINTb HEOOJbLUME KOMYecTBa ¢ocgopa M3 Mo3ra.
Bo Bpemsi moero HeiHelHero npebbiBaHusl B bepnvHe s cayyanHo
YCAbILLIAA O 3aMeyatesibHbIX Pe3ybTaTax, KOTOPbIe Bbl MOAYYNIN MPU
U3y4EeHUN 3arOMHUBLUMXCS CHOB. 51 Takxe Crbiwan oT Hawero 00-
wero apyra rocrnognHa LLlapns boHHe n3 XKeHeBbl n OT rocrnoamHa
¢oH lannepa n3 bepHa, 4TO Bbl NPOBOAUTE OMbIThl HA KPOJVKAX B
nonckax MexaHn3mMoB CHOBUAEHWI. 3Ta Balua Lenb, cyaapb, — ca-
Mas 6naroposHasl v BesvKas, kotopasl TOJIbkO MOXET ObiTb Y HaTy-
panucta. Ecnn nosHanne mo3ra HaxoguTCs ele B 3a4aTOYHOM
COCTOSIHUM, TO NLLb MOTOMY, 4TO XUMUKN HELOCTAaTOYHO 00LialoT-
cs ¢ Hatypaauctamu. OCMEIOCh /N 51 BbICKa3aTb MHEHUE, YTO 3TO
OTK/IMK Yy umTalowen nybnuku: B 1992 ropy pes3ynbTar HeKOToporo OCTpakmama CO CTOPOHbI HabrwopaTenei
BECb MEepBbIN TMpax Bo MpaHumm Gbin pac- npupoakl, KOTOPKIV 3a4acTylo OTOPAaCLIBAET XUMUKOB 006PAaTHO K
MPOAaH 3a HECKONbKO AHEeV, KH1ra nony4vna cBouMm petoptam? §1 yBEpeH, cyaapb, 4TO MeperoHka, wam ¢ep-
OAHY 13 BBICLLIMX HALWOHAIbHBIX SIMTEpaTyp- MEHTaLNs, MO3roB, BbIMOJHEHHAs Mo Haiuemy crocoby, npuHecsna
HbIX Harpaj, — npemuio umenin bnesa fMacka- 6bl 3HAYUTENILHYIO M0/Ib3Y AJIS HAYKM O MO3re, a elle GOMbLIYI0 —
N4, nNpucyXXgaemyto 3a npom3seneHuns B 06-

[7151 HAYKn O CHOBUAEHWSIX. HakoHel, s 9BAS0Ch, CMEI0 HaaesThbCs,

nactu «punocodpun Hayku». KHura nepese- . .
[eHa Ha [AeCATOK MHOCTPaHHbIX S3bIKOB. cyaapb, OAHUM W3 KPYMHEWLIMX CreunanuctoB B 3Tok obnactu,

I XynoxHuk C.AepravyeB

B HWXECNeayloWyx OTPbIBKAX U3 OHEBHU- TaKk kak oby4ascs y camMoro rocriogmHa Xombepra, KOTOPbI/ HE OC-
KoB ['yro Jlacasa pacckasblBaeTCcs O TOM, Kak TaBua Apyrux y4eHukos.
OH BMECTE C BEHrepckum xumukom labo- PasHoro poaa aena notpebosanu Moei noesaku Bo dpaHuyuio,
POM MbITANCA BLIAGNNTL «BELLIECTBO CHa» U3 3atem g eny B Utanuwo n xoten 6Gbl BHOBb MOr0OBOPUTL C BaAMU O
MO3ra MOAOMbBITHBIX XNBOTHLIX — 3aia4a, cBoux rnaHax. Mory i S B 9T0if CBS3U MMETb CYacTbe HaHEecTU

OKa3aBLlladacya He no 3y68.M 1 COBPEMEHHOMN

> BaMm BU3UT? 5 yBEPEH, YTO BCTpeYa C OAHUM U3 BEANYaNLUMX 3Ha-
HENPOXUMUWN.

B 2004 romy Xyse onyGAMKoBan HOBbIM TOKOB TaviH MO3ra v CHOBUAEHWI NO3BONT MHE J1y4Lue CraaHupO-
YBEKaTesbHbIN pOMaH — «TOXUTUTENM CHOB» BaTb T€ XUMWYECKME OrbIThl, KOTOPbIMU S COOMPAIOCH 3aHSThCS.
[eACTBME KOTOPOro NPOUCXOOUT yXe B Hallu Ocratocb, MOV roCrnoAuH, v MpoY.».

OHW. 7 TOTYAC X€e OTBETMA 3TOMY Y4YEHOMY, YTO MHE MPUSTHO C HUM

JIOKTOp 61ONOrMHECKUX Hayk yBMaeThes 1 9 6yay BecbMa pap NpuHATbL ero B CBOEM 3aMmke, rae

B.M.KoBanb3oH OTpbIBOK M3 pomMaHa. My6nunkyeTcs B COKpaLLeHuu.
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OH MOXEeT 0CTaBaTbCs CTO/IbKO, CKONbKO MoxenaeT. 9 Takke LO-
6aBun, 4To, 6yayym abCOMOTHO HECBEAYLLMM B HOBOW Hayke Xu-
MUK, BCE X€ Nnonarat, YTo OHa cnocoOHa HalTK afekBaTHbIN OTBET
Ha BOMPOCHI, KOTOPblE CTaBMO0 nepen cobol KacaTeNlbHO NPUPO-
bl TYMOPOB, BblAENSEMbIX CHOBULEHUSIMMU.

BoTt noyemy mecsu, TomMy Hasan B gunuxkaHce v3 Bunnapa npu-
ObIn rocnoanH bena Fabop. B moelt namsaTy OH 3anedatnencs Kak
MyX4MHa B pacugeTe cun. M 9 ¢ yamMBneHWeM yBuaen BOCbMUOECS-
TUNETHEro Ceforo CTapLa, HO ero yBEYEHHOCTb, TEMMNEPAMEHT ©
9HTY3Ma3M OCTaBa/IMChb MPEXHUMU.

Bena Mabop, 6arax kotoporo Gbin BeCbMa CKPOMEH, YCTPOuU-
ca B 3amke. He oTknapgpiBas gena B JONrMiA AWUK, 9 06bACHUN
€My, 4ero oxmgailo oT xumuu. Mepenadvy CHOBUAEHWUI OT MaTepu
K Naoay HEBO3MOXHO OOBACHWUTL XMBOTHbIMU AyXxamu. TyT Heob-
X0AMMa CBS3b MEXAY MO3roM MaTepu 1 NNo4OM 4epes Kakune-To
rymopbl. MOXHO 1 C MOMOLLbLIO XUMWUW ONPeaenuTs GakTop CHO-
BUAEHUA B kpoBM? C APYroil CTOPOHbI, MOXHO Ji1 C MOMOLLbIO
XMMWUUN Pacrno3HaTb HEKWU HEYNOBUMbLIN AOyX, KOTOPLIA UMEETCS Y
HOPMaJIbHbIX KPOJIMKOB, BUASLIMX CHbl, HO OTCYTCTBYET Y KpPOJu-
KOB, 9KCMEPUMEHTANbHO JINWEHHbIX CHOBWUAEHWIA, UAX Yy MNTUL,
KOTOpPblE BOBCE HE BMAST CHOB? HakoHel, 1 BOOOpasun, 4To ecnu
dochop — ABurateNib XMBOTHBLIX OyXOB, kak nonaraet [abop, To
TOoraa 9T0 TAMHCTBEHHOE BELLECTBO MOXET OblTb OTBETCTBEHHbLIM
3a pocdopecumpyolime obpasbl, BOZHUKAOLWNE B CHOBUAEHUSIX.

— Ha neps.bIi BONpPOC, — ckasan Haw XUMUK, — 9 OTBETUTb He
MOry, Tak Kak pedb MAET O YeNOBEeKe, a HUKTO He NOoCMeeT CTa-
BUTb Kakue-TO OMbIThbl Ha Noasx. YTO kacaeTcs Ballero BTOPOro
BOMpOCa, TO 9 Aymalo, 4TO Halla Hayka MOXET OTBETWUTb Ha BOM-
pOC, CYLECTBYET NN HEKUA HEYNOBMMbIN LyX, OTBETCTBEHHbIN 32
nNpoTeKaHWe CHOBUAEHWI y KPONMKa, UK Xe OH ncnapsercs. Mol
pacnonaraemMm AByms MeTofamu, KOTOpbIMU 00513aHbl MOEMY Y4u-
Tenio Xombepry: BHavYane Hago OTAeNuTb NeTyyne Havana ¢ no-
MOLLbIO MEPEroHKM, 3TO OYeHb Nerko. 3aTeM C MOMOLLbI ASun-
TeNIbHbIX NOCNEeLOBATENbHbIX NMEPEroHOK, @ MOXET, C NMOMOLbIO
OGPOXEHUNS, BbIAENUTL U3 OCTABLUENCS CMECU OTAENbHbIE KOMMO-
HEHTbl, coaepXalume pasnuyHble coeaunHeHus ¢ocdopa. B KoH-
Lie KOHLOB Yy Hac B pykax OKaxyTcs ABa NPOAyKTa, NleTydee Hava-
N0 U MACNSHACTLIA OCTATOK, B OAHOM M3 KOTOPbIX MOXET Haxo-
ONTbCS OyX CHOBMAEHWI. HakoHel, Mbl Nonpobyem BbIAENUTb
docdop 13 mosra, 4Tobbl YBUAETb, UMEETCS NN OH Y BaLLIUX KPO-
JINKOB, BUASLLMX CHbl, U OTCYTCTBYET NN OH Y Kyp.

7, Hapo ckasaTb, OT BCEro 9TOr0 MHOIOro He Xaan, 0gHako Mo
MHTEepec Bce Xe Bo306nagan Hap coMHenuamu. Mbl ¢ HeHom no-
exanu B JIMOH, pa3pobbiin PeTopThl ¥ MeperoHHble annapatbl. A
€My Benesn CNoXxuTb 13 AOMOCKOro kupnuya npsiMo B 3ane neyb ¢
HafacTpoiikon B Buae GatueHku, unu Genbeenepa. 3a mecsiy, bena
[abop BbI3BAN Y MEHS Takyld CTPACTb K XMMUYECKUM OMblTaM, Y4TO
9 MPOCTO Cropas OT HETEPMEHNUS, 1 MHE Ka3asioCb, YTO S YXe BUXY
HEeCKOJNIbKO Kanesb Ayxa CHOBMAEHWUWA Ha OHEe PeTopThi!

HakoHel, noaroToBka Halwlen xumuyeckoi nabopatopuu Gbina
3aBepLIeHa, U FCHbIM OKTAOPbLCKUM YTPOM Mbl Havanu OMbIThbl.
Mbl B3S1M YeTblpe rooBbl KPOJIMKOB, MOABEPTHYTLIX JULWEHUIO
CHOBWAEHWIN B TEYEHME TPEX CYTOK HALIMM METOAOM «PacTpeBo-
XWBAHUS» — MOMELLEHNEM WX KNETOK BHYTPb KOJbLieoBOpasHoii
BOJIbEPbI C XWULLHUKAMU (MCaMm, KyHULAMK, XOPbKaMu), YeTbipe
roJIOBbl KPOJIMKOB, BUAEBLUMX CHbl, MOCKOJIbKY OHU OCTaBannChb B
CBOMX OObIYHbIX KJEeTKax W crnaiu, CKOMbKO XOTenu, U ABapuaTtb
KYPVHBIX TONI0B. Mbl CHAMM KOXY, YOANUAN HAPYXHble TKAHW K
o6HaXmnM Yepena, a 3aTemM U3BAEKIN KaxXAbli MO3r LENUKOM.
3aTtem NOMECTVUAM TpW TPynnbl MO3roB B TPW OOMbLUNE CTEKNSH-
Hble PETOPTbI, OKA3aBLUMECS 3aMONIHEHHBIMU HANONOBUHY. PeTopThI
YyCTAHOBWUAN HA neyb ¢ BenbBefepoM W mpunaguam K HuM 60b-
LLIOWA CTEKASAHHBIA COCYL, TLLATeNbHO M30/MPOBAB BCE COeAUHEe-
HUS.

3aTemM Mbl Pa30Xrin nof PeTopTaMu APEBECHLIN Yrofib, YTOObI
Ha MeL/IEHHOM OrHe meperHaTb No Kanae Xuakylo Gpakumio Mo3-
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ra. OgHako yepe3 NaTb YaCOB NPULLINOCH YBENUYWUTL Mnams [0
Makcumyma. Jluwb Torga nosBMAMCH Oenble XNoMbs, 3amnosHUB-
LINe MPUEMHbIE COCYbl, 3aTEM YepPHbI MACNSHUCTBIA OCTATOK U,
HakoHel, neTyyas COMb, OCEBLUAS HA CTEHKaXx.

Mbl [OXAanMCb, NOKa OrOHb MOracHeT, W, KOraa PeTopTsl OC-
ThIIW, CHANM OCTATKW M pasfenunu ux. B npnemHbix cocyaax oka-
3a710Cb MHOrO OTrOHa, NeTy4yer COAM U YePHOro BOHIOYErOo Mac-
na. Motpsixueas cocynbl, Mbl PAaCTBOPWAM NETYYYI0 CONb, OCEB-
LIYI0 Ha CTEHKax, 3aTeM Mepenunn 3Ty XUAKOCTb 4epe3 BOPOHKY
¢ GUNbTPOBabHOW ByMaroi B CTEKNSAHHbIA NepPeroHHbIn ky6. Jyx
CHOBUAEHWA Obln OTGUNLTPOBAH. YepHOE 3NI0BOHHOE Macnio Mbl
nepenunn B 6yTbinouky. O4eBMAHO, OHO MOXET COAepXaTb He
BELLECTBA CaMUX CHOBUIEHWI, CINLIKOM NeTy4ne, HO, Hanpumep,
Te BELLECTBA CHA, KOTOPbIE CKOBLIBAIOT XUBOTHbIE AYXW.

Mbl elLe pa3 neperHani XnakocTb, COAEPXALLYIO NETY4YI0 CONb,
npunague K neperoHHomy kyBy Konmak v MPUEMHbIA cocyn, n
TakuM 00pasoM OYMCTUAM ee elle HanonoBuHY. K KOHLY 3TMX
onepauuii Mbl MOAYYMAN LyX U3 MO3ra KPOJMKOB, BUAEBLUNX CHbI,
KPOJIMKOB, JINLLEHHbIX CHOB, U Kyp, HE BUASLLMX CHOB, KaXZblA B
[ByX OyTbINKax C XOPOLIO MPUTEPTLIMU NPOBKaMW.

9 yxe cobupancs 6610 NPEKPATUTL HALLIM OMbITHI HA 3TOM 3Ta-
ne, Ho Mabopy yaanocb ybeanTb MEHS, 4TO MAC/io TakxkXe MOXeT
cogepxaTtb OyX CHOBMAEHWI. Tak 4TO Ha CNeaylowuin AeHb Mbl
NPOAOIXUAN Hawy paboTy C 3TUM MaCNSHUCTbLIM OCTAaTKOM K3
TKaHW MO3ra, YepHbIM 1 BOHIOYMM [0 PBOTHI. Ha Hale cuyacTbe,
YN CUMbHBI BOCTOYHbI BETEP, HAroHaBLWNA Ha [omObl cepbie
obnaka, Tak 4TO Mbl pacrnaxHynM BCe OBEPU U OKHA B XMMUYEC-
KoM 3ane. [ng o4ncTKM Macna Ham MpULNoChb 3Ty OAHY-eOuH-
CTBEHHYI0O dpakUMI0O NMeperoHaTb NATHaALATb — [ABaAuaTh pas,
MCMNOMb3Ysl BCAKWIA pa3 HOBYIO CTEKNISIHHYIO PETOPTY U CBEXUIA NpK-
eMHbIin cocya. (...)

HacTtynuna Houb, BeTep CTUX. BOHb U3 PETOPT CTana YyBCTBOBATb-
csl Jaxe B mapke. $-To paccuyuTbiBas, 4To 3anaxu OyayT NofHWMATbL-
csl, a He onyckaTtbcsl. HeoxunaaHHO Mbl yCrbillany BO ABOPE LOKaHbE
KOMbIT, Naii cobak 1 CTyK KONec Hallero akunaxa. 3aiina Mapus,
4T0Obl COOOLMTL MHE, YTO FOCMOoXa yexana, a YeH NpoTsHyl MMCbMO:

«[lpyr Mo, s Tepnena Bce: Balum 6€3yMHbIE OMbiThbl, BCEX dTUX
XUBOTHBIX, O10X, 3TUX BALLUUX XYTKUX TUMOB, BaLUX NCYE3HOBEHMS
0 Ho4YaMm, aaxe 3anax naBaHasl. Ho Ha aToT pa3 Mou cTpagaHus
OT 3TOr0 YyAOBULYHOIO 3/10BOHMSI HEBLIHOCUMBI. Bbl nornbHete u
3aMok BMecTe ¢ Bamu! S HaBceraa nepebuparoch K cBoel mare-
pn. S 6yny 3aHumatbcsi 60TaHUKOM, NMPOAOCIXY 00y4eHne y Moe-
ro gobporo apyra ae Xwoccoé. K c4actbio, pacTeHus He BUAST
cHoB! lycts [ocroab napyet Bam MOMEHT pOCBETIeHUS [0 TOro,
Kak CTaHeT CvLIKOM no3aHo. [polyanite».

370 6bIN HE NEPBBIN CNyYaii, KOraa XeHa MeHa nokupana, u s
yXe NpuBbIK K ee oTcyTcTBUAM. OfHAKo Ha cei pa3 9 Obin He-
CKONbKO 3aMHTPUroBaH ynoMUHaHWeM rocnogmHa ae XIoCCheé, ¢
KOTOpbIM OHa cobupanacb BCTPETUTLCS B [lapuxe; SCHO, 4TO ee
«n00pbIi apyr» cobupaeTcs, Tak ckadaTtb, «060raTuTb CBOK KOJI-
NEKUMI0 HOBLIMU penkumu Bupamu»... Hapo 6bl nonpocuts Ma-
puto elle pa3 0bpbI3raTh NaBaHOOBOW 3CCEHLUMEN KOMHATbI XEHbI,
4TOObl YMEHbLWWTL 3N0BOHUE, UCXOASLLEE OT MACNSHUCTOrO Be-
uectsa mosra.

He obpataa H1 maneiiero BHUMaHUs Ha Npoucxoasiiee, cra-
pbIA XMMUK pacckasbiBa:

— B ThiCcfiua CeMbCOT LIEeCTHAALATOM roay, B MATHaaULaTuieT-
HEM BoO3pacTe, f U no3Hakomuncs ¢ Xombeprom. MeHs peko-
MeHZO0BaN eMy MOV AaAt0LiKa, 3HaBaBLWMIA OLHOro oduuepa, cny-
XMBLUErO NoA, 3HaMmeHamu repuora OpneaHckoro, u g Obil npu-
HAT K Xombepry B kadyectBe nabopaHta-xumuka. OH pacckasan
MHe, 4TO 3HaeT cnocob, kak 3apaboTaTb MHOrO [EHer, npeepa-
was ob6blyHY PTYTb B 4mctoe cepebpo. OamH yenoBek, noxe-
NaBLMIA 0CTATbCS HEM3BECTHBLIM, BECbMA HACTONYMBO YBEPSN €rO0,
4TO M3 deKasbHbIX MacC MOXHO W3BMIEYb YMUCTYID MACNSHUCTYIO
XunpkocTb, 6€3 AypHOro 3anaxa, Mpo3payHyio, kak Boaa B GOHTa-
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He. /I BOT 3Ta-TO XMAKOCTb, YTBEPXAAN HE3HaKOMeL, cnocobHa
npeBpalate PTyTb B cepebpo.

— [la pa3Be Takoe BO3MOXHO? — cnpocun 1.

— He 3Hato, Ho Xom0Gepr noBepun B 3T0. Mbl CHSNM AOMULLKO B
okpecTHocTsX Mapwuxa, B LLlyasun, n Xombepr HaHan YeTbipex Kpen-
KMX MYXWKOB, MONOLbIX U 300POBbIX, KOTOPbLIX 3anep BMeCTe CO
MHOI Ha Tpu Mecsiua. A fonxeH Obin cneanTh 3a TeM, 4TOObl OHM
He enn HUYero, Kpome nyywero roHecckoro xneba, a nuau ot
nysa nyyuee LiamnaHckoe. Torga-to § 1 ctan pasbupartbes BO
dpaHuy3ckux BMHax. Kctatu, Bale 300poBbe! — BOCKANKHYN CTa-
pvK, ocywmB Gokan LWaTo-wanoHa.

— 9 yamBnancs Tomy, — NPOAOSIKMA OH, — YTO KONMUYECTBO Be-
LecTBa, BbIAENSEMOr0o YenoBEKOM 3a OAWMH pas, Becsllee npu-
MEPHO [ecsTb — ABEHaALATb YHLUWIA, NOCNE BbICYLUMBAHWUS Ha BO-
[OaHOl 6aHe YMeHbLIANnoCh A0 OAHOM YHUMK, TO eCTb Pa3 B AECSTh.
¢ He cTaHy onucbiBaTb Bam B MOApOOHOCTAX BCE onepauuu no
04NCTKE, NeperoHke, GunbTpauum 1 BbiNapMBaHMIO ocTaTka. Kax-
ObIi pa3 Mbl Noayyanu 3710BOHHYI0 MACNSTHUCTYIO XMAKOCTb, KOTO-
pasi caMoBO3ropanack B petopTe. HakoHel, y XomGepra BO3HUK-
Na MbICNb BMECTO OTHS MPUMEeHUTL BPOXEeHUe, Tak Kak B xoae dep-
MEHTaLUMM COCTaBAAOLLME YacTh CMECU Mano-nomasny OTAeNsoT-
cs opyr oT gpyra. Toraa Mbl MOMECTUM B BOASIHYIO GaHI0 Ha WeCTb
Helesnb OCTaBLUMECS B MEpPeroHHbIx kybax BOCEMHAALATb YHLMNA
nopotika. Cyxoi 0CTaToK UMen YyaecHbI, apomaTHbId 3anax. Mbl
neperHanu ero ewe pas. B KOHUE KOHLOB Mbl MOAY4YMAN OKOJIO
00HOW yHUMK BENoit MaCNSHUCTOW XMAKOCTK, KOTOpaa cTana Kpac-
HOM, Kak KpOBb, B 3aKpbITOM cocyne. HesaBmcumo OT TOro, uc-
nosiib30BaNin 1 Mbl BENOE UNN KPACHOE MACo Ans CMELUMBAHUS C
PTYTbiO, PTYTb HMKOTAA He npeBpalwanace B cepebpo! Haobopor,
Mbl 3aMeTWAn, YTO 3TV Macna 4Ype3Bbl4aMHO NErko BOCMIaMEHS-
nncb, paxe 6e3 BO3AENCTBUS KaKoro-HMOyAb MEpeMeLlleHnst unm
NMOCTOPOHHEr0 OrHg. BoT noyemy Xombepr npeanoxun noMecTuTb
nX B nepBoM pamy GochopoB 1 B CBoel paboTe ThicaHa CEMbCOT
yeTblpHAALATOro roga, onybsMKOBaHHOM B MaTepuanax Mapvckon
akafemun Hayk, fan OnucaHue 3TWX BELLECTB, KOTOpble TakuM BOT
06pa3oM ¥ CTannm M3BECTHbl. XEHCWMHI TOTHAC X€ WMCMNonb30Bas
meTon Xombepra, HO ero OTKpbITMe MO3roBoro docdopa Obino

CTPAHULIbI UICTOPUMN

0ony6/IMKOBAHO NKLLbL B ThiCAYa CEMbCOT AEBATHAALATOM roAy.

K yTpy y Hac yxxe Obinv TPU CKASHKMA C NETYYUMU CONSIMU U TPU
dnakoH4ynka ¢ 6enoii MacnsaHUCTOW XmakocTblo. OHa noxogmna
Ha Macno Xombepra, Tak kKak MOria CrMOHTAaHHO BOCMIAMEHSTLCSA U
CTaHOBMMIACh PO30BOIA B 3aKpPbIThIX cocyaax. bena Mabop Gbin cyacT-
nMB: «3T0 MO3roeoin docdop! Mbl TONbKO 4TO OTKPbIAKM Gochop B
MO3ry KPOJIMKOB 1 Kyp, TOrAa kak XeHCUHI CMOT BbIAEANUTb €ro inllb
13 Mo3ra Obikal»

A xe Obln pasovapoBaH. A-To paccuuThiBan, 4To dochop Oy-
[eT NpUCYTCTBOBATb /b B MO3Ty KPOJMKOB, HO He Kyp. MHe,
TakuMm obpas3om, NPeacTosno paccratbCs ¢ runortesoin Gocdo-
pecumpylowmx CHOBUOEHWIA.

A pewnn He JOXMAATLCS TOFO MOMEHTA, KOrAa Macio CTaHeT
COBCEM KpacHbIM. M ecnu Tabop yxe nonyynn pesynbTaT, KOTO-
poro oxmaan, TO MHE-TO He TEPNenoCh UCNbITaTb NIeTyyee Haya-
710 U MaCNSHUCTOE BELLEeCTBO Ha MOWX KPOJIUKAX.

Torpa Mbl pacTBOPUAN B AOX/IEBOIN BOAE NETyd4Me COMM, U3Bne-
YEHHble U3 MO3ra KPOJIMKOB, BUAEBLUMUX CHbl, KPOMMKOB, JIMLLEHHBIX
CHOBUIEHUI, N 13 Kyp. 3aTeM C MOMOLLbIO KIM3Mbl BBEAW 3TOT pa-
CTBOP TPEM rpynnam KPOJMKOB, MO YETLIPE XMUBOTHbIX B KAXOOW.
Mocne aTOro Mbl Cpasy Npoaenany Ty xe npolenypy ¢ 6eno-po3o-
BOIN MACNSHUCTONM XMAKOCTbIO, KOTOPYIO BBEW AIOXUHE OPYrnX KPO-
NNKOB. Y HAC OcCTanacb TONbKO 4YeTBEPTb (nakoHa, «4Tobbl GbINO
4yTO MokasaTb B Pumckol akagemun nobOo3HATENbHbIX», — CKa3a
rabop.

9Tn pBafuaTth YeTbipe Kponuka ObinyM paccaxeHbl B KAETKW MO
0QHOMY, 1 Mbl C YeHOoM ycenuch noynobHee, YTobbl 32 HAMK Ha-
onopatb. CTapbii XUMUK MeHs nokuHyn. OH XoTen cnatb, U MO
pe3ynbTaThl €ro COBEPLUEHHO He MHTepecoBanu. Moxoxe, 4TO
Hayka XMmus, ¢ ee nocnenoBaTefibHbIMU PacTBOPeHnsIMU 1 dep-
MeHTauuamu, abContoTHO He COBMeCTUMa C GU3MONOrMYeCKUM
MbllieHneM. Tak, OH monaran, YTo KPOBb KPOMKa CAULLKOM XO-
nofiHa Nt Toro, 4tobbl AOHECTW 3T MACNSHUCTbLIE BELEeCTBa L0
Mo3ra, u He mor cebe NpeacTaBUTb, YTO XUBas NPUPOAA MOXET
nepepabatbiBaTh Takne macna. [ns Hero LeicTBylowee Hayano,
KOTOpOE 3TN cMecu B cebe 3akioyanu, 1 ObiN0 KBUHTICCEHUM-
e, HeoCA3aeMOM CYLLLHOCTbIO XMBOr0. «Kak 370 Lenb MOXET CcTaTb
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NPUYNHON?» — CNPOCKUN OH MeHS. Mocne HebONbLWOro OTAbIXa OH
ctan cobupaTb CBOM BELUM, MOCKOJIbKY K BEYEpy HamepeBancs
yexartb.

3abbiB 00 yCcTanocTu, 1 BCKOPE MOHSN MO COCTOSHUIO KPOJM-
KOB, YTO MACNSIHUCTbIA OCTATOK U BbiNapeHHbIE CONM AaBanu pas-
nnyHble adodekTol. Te ABeHaguatb KPOMMKOB, KOTOPbIM BBENU
macna, noyTu cpasy npekpaTunn xeeaTtb Tpasy. OHW ynernucb
Ha 60K, ¥ MX AblXxaHWe CTAHOBWJIOCb BCE Yalle W Yalle, XOTs M
Ka3anocb, YTO OHW MOrpy3unuchb B raybokuid CoH. MNepBble MUHYT
[ecsTb 9 gaxe Aymal, Y4To HaM yaanocb BblAENMTb CHOTBOPHOE
Hayano. OfHako 3aTeM g OblN BbIHYXAEH NPU3HATL, YTO 3TOT COH,
cTonb rnybokuin, Ha camom aene — netaprus. Mexay OecaTbio
yacamu 1 nonynHeM s Habnogan nocnefoBaTenbHyio rnbens BCex
[BEHAALATV KPOJIMKOB.

CoBepLUEHHO 04EBMAHO, NOAYMan S, 4TO BBEAEHHAs 403a CBET-
NIOr0 MacnsgHMUCTOro BELeCTBA OKa3anacb CIIMLLKOM BENMKa, Tak
Kak BCe KPOWKMW, KOTOPbIM BBOAMAW €€, HE3aBMCUMMO OT TOrO,
ObII0 M 3TO BELLECTBO M3 MO3ra KPOMKOB, KOTOPbIE Cnau, Kpo-
JINKOB, NULIEHHBIX CHOBUAEHWIA, MO0 Xe OT Kyp, Norménn B oauH
N TOT X€ MPOMEXYTOK BpPeMeHu. Takum obpasom, § npuen K
BbIBOZY, YTO MPUYMHA CMEPTM 3ak/oyanacb B 3TOM NErko BOC-
nnamMeHsIolWeMCcs BeLLecTBe, MO3roBom docdope.

Jlerue 6bino HabMopaTb 32 TEMU ABEHAALATLIO KPOMKamu, KOTO-
pbiM BBeNM neTydre conn. OHM Ka3anucb BMOSIHE HOPMasbHLIMU, U
yepenoBaHve nepronoB 60APCTBOBAHMS U CHA BblI0 OAMHAKOBO BO
BCEX Tpex rpynnax. 1 Hameancs, 4to MHe yaacTcsl yBuaeTb Honee
NPOAOKUTENBHLIE NEPUOAbI CHO-BUAEHWIA Y TEX KPONMUKOB, KOTO-
pbiM BBENN NETy4ME BELLECTBA, BbIAENEHHbIE U3 MO3ra KPOJMKOB,
BMAALWYMX CHbl. OfIHAaKO noxoxe Oblno, 4TO BCE MPOUCXOAUT HAa0b0-
pOT, Tak KaK s 06paTnn BHUMaHUe Ha GOMbLIOr0 Kponvka, noJyymB-
LIero BeLLeCcTBO OT CBOMX COBpaTbeB, PaCTPEBOXEHHbLIX C MOMO-
LLbIO BO3LENCTBMA XMLLHWUKOB: Y HErO ynasum ylwm, OH pacnpocTepcs
HaB3HWYb U AEMOHCTPUPOBAN OAUTENbHYIO (ady CHOBULAEHWIA C UH-
TEHCUBHBLIMY ABUXEHWNSAMU T1a3 B TEYEHUE LUECTU MUHYT.

Mo okoH4YaHUKM HabnaeHNUs, B LWECTHaALATb YaCcoB, 1 MPOCMOT-
pen cBou 3anucu He 6e3 HeKOTOPOW Jocanbl:

1) yeTblpe KponuMka — BBELEHME MACNSHUCTOro ocrtatka u3
MO3ra KPOJIMKOB, BUAEBLUMX CHbI: BCE NOrnbnm Mexay AeCaTbio 1
[BeHaauaTbio Yacamu,;

YyeTblpe Kposnvka — BBEAEHUE MACNSHUCTOro ocTaTka M3 Mo3ra
KPONMKOB, MOABEPrHYTbIX NPebbiBAHMIO BO3/e XMLHUKOB: BCE
norménn mMexay OecsTbio NAaTHaAUATbio U OAUHHAALATLIO COpokKa
naTblo;

yeTblpe Kposnmka — BBEAEHUE MACNSHUCTOrO0 ocTaTka M3 Mo3ra
Kyp: BCe Mormbnm mexzay OOMHHAALAThbO TPUAUATbio U [BEHaA-
LaTbi0 COpOKa MATLIO;

2) yeTblpe KpoNAuKa — NeTyyee BELEeCTBO M3 MO3ra KPOJUKOB,
BMOEBLUMX CHbl: COPOK BOCEMb MWHYT Habniogaemblx CHOBUAE-
HUIA;

yeTblpe Kposivka — NeTydee BELLeCTBO M3 MO3ra KpPOJMKOB,
NOABEPTHYTLIX NPEeOLIBAHNIO BO3/E XMLLHWKOB: MATHAECST BOCEMb
MUHYT CHOBWUOEHWIA;

yeTblpe Kpofimka — neTyyee BELLECTBO U3 MO3ra Kyp: NaTbae-
CAT 1B MUHYTblI CHOBUAEHWIA.

OTn pes3ynbTaTthl, KOTOPblE HAXOAMIUCbL B 0OPaTHOM COOTBET-
CTBUU C MOEI rmnoTese, MOXHO 00BbSCHUTb NNLLUbL CNYY4aNHOCTbIO,
pewmn s.

Takum 06pa3om, B pe3ynbTaTte 3TOro NepBOro v ANUTENbHOrO
XMMUWYECKOr0 OMbITa 9 NpULEn K 3akMOYeHWo, YTO HU Genblit
MaCnSHUCTBIV OCTATOK, HY NIETy4Yne Havyana, BblAeNeHHble N3 Mo3ra
KPOMMKOB, BUAEBLINX CHbl, HE CMOCOOHbLI BbI3BATb YBENUYEHUS
KOnM4yecTBa CHOBUAEHWUI Y KPOJMKOB.

CTouT N1 Npopomkath 3TW OMbIThl? YX GO0MLHO AOPOr0 OHW MHE
06x0annnchb, Aa K TOMY Xe HanosHAAM 3/10BOHMEM MOV anapTameH-
Thl. HyxHO N1 ewe pa3 yoeanTses B TOM, YTO YBEIMYEHWNE CHOBUIE-
HWiA, HabnoaaeMOe Yy KPOIMKOB, KOTOPbIM BBOAWMIM NETY4ME Belle-
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CTBa M3 MO3ra Ux cobpaTbeB, PACTPEBOXEHHBLIX MYTEM MOMELLEHNS
nepen, XULWHUKaMu, ObINO UCTUHHBIM?..

9 BHOBb CMyCTU/ICS BO ABOP B COMPOBOXAEHUN HYeHa, KOTOPbLIN
YHOCUA TPYMbl MOUX ABEHAALATU KPONuKOB. [abop kypun Tpybky
Ha COJHbILKE, ero 6arax CTosn paaoM, Tak kak MO aKunax Aon-
XeH Obln BOT-BOT MoabexaTb, 4ToObl 3abpaTh €ro U OTBE3TW B
Tpesy, oTkyaa oH cobupancs nobpatbcs 1o Mapcens Ha rpyso-
naccaxvpckom cyaHe. OH BbIGuUn TPyoky O kabnyk.

— 970 BCE Macno, M-fia, — XMbIKHYN OH, yKasblBas Ha Kposau-
YbW TPYMbI.

— Ho noyemy xe? — cnpocun 9. — 3TO MaCNO He COAEPXUT
HMYEro Takoro, 4ero yxe He Obi0 B MO3ry. Kak 3T0 MO3r MoxeT
ybuTb MO3r?

— A neperoHka? 9 yBepeH, 4To 370T 94 — dpocdop, U OH Co-
[EepXMTCS B MO3roBbIX BOJIOKHAX. Bbl korga-Hubyab Bugenu, 4to-
Obl MO3r CMOHTAHHO BOCMNAaMeHsncs? Mbl BbliZEVMAM NEPBONPU-
YMHY, YNPaBASIOLLYI0 XMBOTHLIMW AyXamu, U 3TO — HACTOALLMIA
OroHb. A Kak MHaye MO3r MOXET pa3o-rpeBatb KPOBb? B3aTb ru-
nopuna — OH Bedb NOKOUTCS B HACTOALLEA BOASHOW OaHe, a Kak
Obl 3TO MOrNoO ObITb, ecny Bbl B HEM He ObII0 UCTOYHUKA TEMna,
nono6Horo dochopy? Sta Bawa knmM3ma, BUOHO, Tak pasorpena
MO3r, 4TO OH cBapunca! A Befb 9 Bac npegynpexgarn...

— Ho Beab gpyrve kponuku B nopsiake. Jletyune BellecTsa...

— JleTyyne BelLecTBa yneTyymnnucb Npu AblXxaHuu, — nepebun
MeH$ cTapuk. — OHM COeaMHAITCS C BO3AyXOM. TakoBa WX npu-
poga. 9 He COMHEBaloCb, YTO A0 MO3ra OHW He AOLUN.

— JlagHo, TOrga 4To Xe Mbl MOXEM cAenatb? — Cnpocun g ero,
3anof03puB, YTO CTapbii XUMUK YXe MOSy4nn BCe, YTO XOTen, U
Tenepb M3OEBAETCS Had MOMMU MOMCKAMU MEepPBOMPUYMHBLI CHO-
BUOEHWUNA.

— Hwnuero, — otBeTun ctapuk. — CHOBMAEHUS HemaTepuanb-
Hbl. Kak Bbl COOMpaETECh VX NEPErOHATL?

BoTt yepTOoB xvmuk!

— Jla 9 BOBCE HE CHOBWMAEHMS XOYy NeperHatb, a MO3roBble
rymMOpbl, KOTOPble UX 3aCTaBNAOT NOSBNATLCA. lMoyeMy korpa
MaTEPU CHATCS CHbl, TO €e NNoA HauyuHaeT Asuratbea? Movemy
KPOMMK, IMLIEHHBIA CHOBUAEHWIA B TEYEHUE BOCbMU CYTOK, BUAUT
CHbl B ABa pasa 6osblie, YeM HOpManbHbLIN? A BAPYr 9TW Balu
neperoHkn 1 BpoXeHWs paspyLialT NepBOMPUYKHY, 3anyckaro-
LLLYIO CHOBMAEHMNS?

— Hy Torga npespartute ero B MOPOLWOK. BbicywimTe n pasoT-
puTe He HarpeBas.

— Ho kak npeBpaTtuTb Lenblii MO3r B MOPOLIOK?

— 3ayeM xe uenbiii Mo3r. JonmkeH ObiTb Kakoi-TO Camblii Bax-
HbI €ro y4acTok.

— MoxeT, runoduns? — cnpocun YeH, MonyaBLLUNiA BCE 3TO BPeE-
M$l, Tak Kak OH C HepjoBepuemM oTHocuncs k Fabopy.

— CnepoBaTtenbHO, HYXHO M3B/eYb rMnodu3bl, BbICYLIUTb UX B
TEeHV Nnoj, HaBeCOM, HO HM B KOEM Cllyyae He Ha COJiHue, — cKa-
3aN OH. — 3aTeM pacTepeTb UX B MOPOLIOK B CTynke. MoXeT, ayx
CHOBMAEHUA N OCTAHETCS HenoBpPexXAeHHbIM. Hanpumep, nopo-
LWOK M3 TOJIYEHOrO pora OJIEHS MPUMEHSIOT C TEM XE YCMeXoM,
4TO WM OUCTWUANIMPOBAHHYIO BbITSXXKY U3 ONEHbEN TONOBbI, OT KPO-
BOXapKaHbsl 1 pasnuTms xenyu!

9 cen Ha ckameiiky psgom ¢ Fabopom K norpysunca B pas-
MblleHns. TONbKO M AeNl — BbICYLWMTb MOA HaBECOM U pacTe-
petb B cTynke! Moxoxe, aToT Mabop 3acTaBui MeHs MOCTPOUTb
Lenyto XMmMuyeckyto nabopaTopuio eAMHCTBEHHO paau nonydye-
HUa Mo3roeoro docdopa! 3T0 NPOCTO CTapbIi XUTPEL, KOTOPO-
My Opyrve HaTypanucTbl CyMenu BeX/IMBO 0Tka3aTtb. d peLluun,
4yTO BNpeab Oymy ocTopoxHee B NOObIX Aenax ¢ xmmukamu!

OfHaKo 3TO MPUKIOYEHME MEHSI KOe-4eMy Hayuyuno: nobuTenb
NPUPOLHBLIX SBNIEHUIA B HALWM LHU YXE€ HE MOXET, PasMbILAan 4,
o6napath YHUBEPCANbHLIMU MO3HAHUAMUW. TaKOBble OCTABMIEHbI
dunocodam, CKpbIBaKOLWMM CBOE HEBEXECTBO TyMaHHbIMU pac-
cyxaeHuamu. 9 cMmelo gymaTb, 4TO B 061aCTV CHOBUAEHWIA MOUM



NO3HaHWSIM HET paBHbIX B EBpone n 4To MOEe MCCNefoBaHue ux
NPUYKH, XOTb 1 BecnnoaHoe noka, OTKPOET OAHAXAbl MyThb K MJO-
NOTBOPHbIM uccnenoaHuam. OgHako, korga s obpaTtuncs K «Yye-
HbIM 3anuckam» Mapuxckoi akageMnumn Hayk, MHe MPULLINOCH Npu-
3HaTb CBOE HEBEXECTBO B 00nacTh mMatematuku, GU3nKu n xu-
Mun. Kak xe ganblie pa3BumBaTb MOW nccnemoBaHua? He gymato,
4TO HbIHE €CTb TakOW YHMBepCasbHbIA yM, Bpoae JleinbHuua, Ko-
TOPbIA 3Han Obl 00 YCTPOMNCTBE MO3ra CTO/bKO, CKOJIbKO 1, HO
npyv 3ToM Obin Obl ewe n kopudeem B mMatematmke. OmHaxabl
MHe [oBefiock 6ecenoBaTb ¢ BepHynin, BENUKMM MaTEMATUKOM,
1 9 Obll BECbMa YAMBNEH €ro MOJSIHbIM HEBEXECTBOM B TOM, YTO
KacaeTcs MexaHuku mo3ara. OcTaeTcs nNpeanosioknTb, YTO NO3Ha-
HVMe ApoBGUTCSH Ha MHOXECTBO Pa3NMUYHbIX OUCUMMAWH. {1 NOHAN,
4TO ObIN OAypayeH MouM xumMukom! A B ByaylieM, pa3mblwnan 4,
KTO koro opypauut? B TMapwxe, B kynyapax Akagemum Hayk,
BCTpPeYan OAHOro MOJIOAOMO Y4EHOro, Nob3YIOLWEerocs noKpoBu-
TENbCTBOM KOPONEBCKOro ABOpa U NpuoBpeTILero M3BECTHOCTb
Gnarofaps nNpenapupoBaHMio CypuHaAMcKoro yrpsi. Ero nosHaHms
OTHOCUTENbHO CTPOEHUS 3NEKTPUYECKUX BOJIOKOH 3TON PbiObI
no3BoNMAM emy pasdpaboTaTb TEOPUIO MO3ra, NMOCIYXMBLUYIO Ma-
TepuanoMm Ans orpomHoro in quarto. C nomMoubio BOOGpaxeHus
OH NOCTPOUN FPOMagHOE TEeOPeTMYeCKoe 34aHue, OCHOBAHHOEe
LenMKoM Ha 3Tol pbibe. He 6bino HWM OOHOW AeTanu B YCTPOM-
CTBE MO3ra, koTopas yckofib3Hyna Obl OT ero BCEMPOHMKAIOLLEN
MbICAK. B kaxaon rnase OH cTtapancs yameuTtb npodaHos. Beisog,
M3 €ro MOHYMEHTaNbHOro Tpynaa Oblil TakoB, YTO MO3r SBNSETCS
BMeCTMAMLLEM aywmn! 9 BUAEn B COYMHEHMSX Takoro poaa 60nb-
wyto onacHocTb. OHa 3aknioyanacb B MOMbITKAX 0ObACHWUTL YCT-
POVCTBO LENOro, UCXOAS M3 HUYTOXHO Masoro COCTaBHOrO ane-
MEHTa, W 3acTaBnana Yntateneinl 06pa3oBaHHbIX, HO HE OCBELOM-
NEHHbIX O CJIOXHOCTSIX MO3rOBbIX MEXaHU3MOB, MOBEPUTbL B TO,
4TO KMOY K DYHKUMOHMPOBAHMIO MO3ra Tak MPOCT, YTO MOXeT
ObITb 3anpsiTaH B KOCTSAX yrps!

Ho ecnu HEBO3MOXHO HayepTaTb CXEMY CTPOEHUS MO3ra,
nosb3ysiCb €AMHCTBEHHO CUJION BOOOpPaXeHWst Ha OCHOBE MOHU-
MaHMa NULb OQHOW BEeCbMa Manoi 4yacTu ero, To kKak Torga 3To
coenatb? O4eBUAHO, HEOOXOOAUMO OOLEAMHUTHL YCUNUS 300J10-
roB, MeAMKOB, HaTypalnUCTOB, XMMWUKOB W, pasymeeTcs, Gpuau-
KOB, 3HAaTOKOB HOBOW Hayku 06 aneKTpuyecTBe, 4ToObl BCEM BMe-
CTe B3AThbCS 3@ 3Ty TaliHy CHOBUAEHWIA. Kakoin MoxeT ObiTb op-
Ma Takoro cotpyaHuyectsa? Kto mor Obl cTaTh BO rnase ero? U
Kak crnefyet noctynatb TOMYy, KTO BO3rnaBuT nofoOHble mnccne-
[0BaHUS, 4TOObI BCE 9TW Hayku He pas3bpennch B pasHble CTOPO-
Hbl B MOMCKax COOCTBEHHbIX NAaKOMbIX KycO4kOB? 3aBuayt no-
pAOKy, LuapsaweMy B HEMELKMX U MPYCCKUX yHMBepcuTeTax. Bot B
9TUX CTPaHax, YBEPeH, MOXHO CO3[aTb Takoe 00beanHEHNE yye-
HbIX, KOTOPOE CMOXET MNaHOMEPHO LITYPMOBaTb KPEMNOCTb CHO-
BUAEHUN.

— lTocnoanH abop, a no4yemy Bbl HE MOMbITANUCh BLIAENUTH
cBolt pocodop B NepmaHnn? Bepp nabopatopum B ButteHbepre
n FecceHe ropasno nydwe 060pynoBaHbl, HEM MOS, fa U NOPSA-
ka Tam 6onbLuUe.

CTapblii XUMWK B39 MEHS 32 PYKY:

— lo3BonbTe, Cynapb MOW, TaKOMy CTapuky, Kak §, BblCKa3aTb
CBOE MHeHMe. 1 Bam BECKOHEYHO Mpu3HaTeNieH 3a TO, YTO Bbl He
NOCYMTANIUCb HU CO BPEMEHEM, HU C pacxogamu, N0 OTHOLLIEHUIO
KO MHe. Bbl fOCTaBMAN MHe MOCNEOHIo PafoCTb B 9TOM MUPE,
paspelunB aobbITb TOT GOCcPOopP, O KOTOPOM f MeYTal yXe NATb-
[0ecaT NneT, HO, Cyhapb, Bbl BOBCE HE 3HAETe, Kakol Bpen MOXET
HAaHECTN HemMeukuin nopsaok. LencTBUTEeNbHO, TaM 3HAMEHUTbIE
npodeccopa pPykoBOAAT GONMbLUMMK Fpynnamy UCCNefoBaTenen,
KOTOpble MOAYUHSIOTCS UM perinde ac cadaver*. B3sTb TOro xe
KyHkens B yHuBepcutete ButteHbepra — OH BnacTByeT, kak 06-

* Perinde ac cadaver — [rnocnyweH] nogobHo Tpyny (nar.) —
cnoBa WirHatus Jlovosbl.

CTPAHULIbI UICTOPUMN

pa3oBaHHbIi TUPaH. HWKaKoON UCTWHBI HE MOXET ObiTb BHE €ro
LOKTPUHbI! BaM KaxeTcs Takum NPerMyLLeCTBOM, YTO YHYEHUKU
pa3pabaTbiBaloT MAen CBOEro efMHCTBEHHOro yuutena? Ho, no-
pOroit MoW, ecnu ctparter owmnbaeTcs, NOTOMY 4TO OTyMNen unu
OTBEpraeT MAen KOHKypeHTa, TO OH MpMBEAET CBOM BOMCKa K
HeMUHyemMoMy nopaxeHuto! MoBnaaB MHOXECTBO CTPaH, XMMM-
KOB 1 nabopatopwuii, 1 HA CTapOCTW NET NPULIEN K CNeayloLM
TPEM BbIBOAAM: YTO BOBCE He 06s3aTeNlbHO 00JblUME OTKPbLITUS
nenatTcs B 60Mblumx nabopaTopusx, YTO Jydylle nonaratbCs Ha
Clly4aHOCTb, YeM Ha OPraHW30BaHHOCTb, W YTO, CNef0BaTeNbHO,
HEBO3MOXHO 3apaHee OpraHvM3oBaTtb W MNPeLyCMOTPETb KOHEeY-
Hyl0 Lenb noboro nccnenoBaHus.

Konsicka yxe Bbexana Bo Aop. Ctapsblii xutpel, Fabop, ayman
g, X04eT, 4yToObl 9 3abbin BCIO 3Ty aBaHTIOPy ¢ pocdopom, mac-
namun 1 neTy4nuMu ncnapesmsamu. U Bce-taku OH Obll MHE YEM-TO
CUMNaTUYeH.

— A 4TO BbI cCOOMpaeTech Aenatb ¢ 3TUM Balnum Gochopom 13
Mo3ra? — cnpocun .

— C Bawero paspelleHus, cyaapb, ¢ HawmMm docdopom! 9 oT-
npasnsocb B BONOHLIO, rae HanZy nNpuioT Yy OAHOr0 M3 MOMX nne-
MSHHMKOB. Tam 9 1 3aKOHYYy CBOI XM3Hb, NoA conHuem Utanun. 4
cobupalock 0TNPaBUTb Pe3y/bTaThl HALUX PaboT B AkafeMuio Jiio-
6o3HaTenbHbIX B Pume. 9 naxe cam Tyaa noeny, 4Tobbl MM npoge-
MOHCTPMPOBaTh, Kak Macns-HUCTOE BELLeCTBO M3 MO3ra MOXET
BOCMJIaMeHaTbCa. byay Bam GeCKOHEYHO MpU3HATENEH, CyAaps,
€CNu Bbl COrNacuUTeCh NoanucaTb 3Ty CTaTbld BMECTE CO MHOM.

— Coxaneto, 4To He MOry Bac MonpocuUTb O TOM Xe, OOPOrow
apyr. Mou onbITbl Ha KPOAMKax CTOMb HeyAayHbl, YTO He 3aciy-
XMUBAKOT 1 3aMeTkn. MoxeT, ¢ nopoLwkom runodusa MHe NoBe3eT
6onbLue!

— [Mopowok cHoBuaeHus! Xenato Bam ycnexa, cyaaps.

lFabop passonHoBancsd. Mel BCTanu, 1 OH cxan MHe pyku. Ha-
BEPHOE, eMYy XOTENOCb OOHATb MEHS...

— Tak NOMHUTE — CYWWTb B TEHW, @ HE Ha ConHue!

OH Bnes3 B konacky. B nocnegHwii pa3 g yBuaen ero cenyto
LIEBENIIOPY M PYKY, NPOTSHYTYID KO MHE B NPOLLAibHOM MPUBET-
CTBUW.

Mepepn Tem Kak CKPbITLCS M3 rnas, Konsicka 3aMmeanunna Asuxe-
HMEe Ha MOBOPOTE, Mponyckas noabexaslumnii agunmxarc. OH ocTa-
HOBMJICS Y MOUX BOPOT, U Ky4yep NPOTAHYN MHE MOCHIIKY.

— Mpunbbino 13 Mapuxa, — ckasan oH.

Ewe kakne-To kHUrK, nogyman 6bino 9, HO Kopobka oka3anacb
CNULLIKOM nerkon. 9 nogHanca B KabOUHET W OTKpbin ee. B Hew
fiexano rpoMagHoe CTpayCUMHOe SMu0, 3aBEPHYTOE B 3E/EHYI0
KOCbIHKY. ANLO0, BCKPLITOE Yepe3 MaseHbKoe OTBEPCTUE C Tyrnoro
KOHUQ, 6blno NycTbiM. HO M3 HEro § u3BNeK HadyleHHOe MUCh-
MeLo:

«boHHe Obln-Taku npas, sWiam CTpayca TOXE CHSITCS CHbl... $1
CKOpO Kk Tebe BepHychb, u s Tebs uenyw! beatpuca».

[Teperon ¢ ¢paHIry3cKOTO
B.M.KoBajbn30oHa
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CopoBas

XU3Hb

O TOM, 4TO MUKPOOPraHU3Mbl
HEKOTOPbIX BUOOB XUBYT B KAC-
NI0TE 1 NPU 3TOM Hemnoxo cebs
4YyBCTBYIOT, Mbl pacckasbiBanu
B ceHTa6pe 2002 ropa. Hacta-
na nopa noeepaTtb O cyue-
CTBax, XUBYLWMX B Lienoyn. A
Takune ycnoBus, C BbICOKUM pH,
BCTPEYAIOTCH HE Tak yX U pef-
KO. Ha cywe ato cogoBble 03e-
pa, KoTopble pa3bpocaHbl Mo
BCeN nnaHeTte. Hanpumep, B
akBaTopuanbHon BocTo4yHON
Adpuke HaxoguTca 03epo Ma-
ragu. Hemano copoBbix 03ep
JIEXUT 1 B BOCTOYHOCUBMPCKNX
cTensax BAoNb EHnces (1oxHee
Kbigbina), Cenernrn n OHoHa. B
Taknx BogoemMax pH npesbiwa-
eT 9, BOKPYr HMX HblHYe Tpasa
HEe pacTeT, U CKOT U3 HUX He
NbeT — PALOM NPaKTUYECKN HET
nactoéuL,.

OpHako, Kak rnokasanm MHOro-
NETHME UCCNefOoBaHUS, KOTOPbIE

56

nposoaun akagemuk .A.3aBap-
3WH C KonneramMuv npu nogaepXx-
ke PODU, B camumx o3epax nget
OypHas Xu3Hb, NpaBga MUKPO-
ckonunyeckasa. bonee Toro, Muk-
poGHble coobuwecTBa npen-
cTaBnsaoT coboii cbanaHcupo-
BaHHYIO TpodUYeCKylD LEeMNb:
NPOAYKTbl XN3HEAEATENBHOCTU
UNn pacnaja OAHUX cryxaT
WNCTOYHVKOM MUTaHUS ONns opy-
rmx, a B OCHOBaHWUW 3TON Nu-
LLLeBON CUCTEMblI HaxoAaTCs
dOoTOCMHTE3UpPYIOLME LMaHO-
6akTepun. B copmoBbix BOAO-
emax ecTb U 6onee CJIOXHbIe
OopraHn3Msbl: 3ef1eHble OAHOKIe-
TOYHblEe BOAOPOCAN (OAUH N3
BUOOB BbIAEPXMBAET KOHLEHT-
pauuio coapl 260 r/n) v oauvH
BUA, MOYBEHHbIX BOAOPOCHEN —
X NMPUCYTCTBUE yKa3biBaeT Ha
CBAA3b MUKPO@JIOPbI COAOBbIX
03ep ¢ MUKPOodIOpOoN OKpyxa-
IOLLEN MOYBbI.




[ L e - y
3a doacue moicauesemusn 6amnu Ilomepannozo 2opoda noousaucy n
Mempoe HA0 OHOM OKeand, a Ux GepulUHbL CUALHO PA3GEMEUAUCD

decamku

Mo MHeHWIO nccnegoBaTenen,
CO0Bble 03epa OYEeHb TOYHO
BOCMPON3BOAAT YCI0BUS, CyLle-
cTBOBaBLWNME Ha 3emne 3 Mun-
nnapga net Hasap. A pas B HUX
cellyac CyLL,eCTBYET pas3BUTOE
co006LWecTBO MUKPOOPraHmns-
MOB, 3HA4YUT, MIMEHHO OHWU, a He
OKeaH Mornu ObiTb KONbIGEnbo
XU3HU.

Brnpoyem, cBou «COAOBbIE
03epa» BCTpevalTcs 1 B okea-
He. B nekabpe 2000 ropna ame-
puKaHCKMe uccnenoBaTenu,
KOTOpble M3y4yanu MNoABOLHbIE
XpebTbl ATNaHTUYECKOro okea-
Ha, 0OHapPYXNN 3a4apoBaHHOE
MeCTO, MOJly4MBLUEE Ha3BaHME
3aTepsiHHbIA ropog,. OTO nno-
luiaaka paaMepoM B TpU rekra-
pa, Ha KOTOPOW pPacnoyioXeHOo
Tpu fecaTtka 6enoCcHexHbIx 6a-
LWEeH BbICOTOMW OT AEecaTu Ao
cemMunpecaTn mMeTtpoB. bauHu
COCTOSAT U3 yncTenwwero kapbo-
HaTa KanbuWsg, a cO34aHbl OHU
MOPCKOI BOAOW, KOTOpas mno-
nagaeT BHYTPb 3EMHON KOpbI,
roe B3aMMOLEWNCTBYET C MaH-
TWeNn, HarpeBaeTcs M CHOBa
BbIXOAUT CKBO3b MOPCKOE OHO
B Buae cBoeobpa3Hbix reinae-
poB.

Momumo kapboHaTa Kanbuus
BOOA reri3epoB BbIHOCUT 13
rnybuH 3emnu nuwb MeTaH un

BOLOPOA. OTMM OHU CUNBHO
oT/MyalTCa OT, kadanocb Obl,
Onxanwmnx poacTBEHHUKOB —
«4epPHbIX KYPUNbLWUKOB», TO
€CTb MECT, rje U3 gHa okeaHa
OblOT ropsiune, ¢ TemnepaTypon
B MATLCOT rpagycos, NOA3EM-
Hble BoAbl. OHN HAChILWEHbBI MU-
Hepanamu, Kak npasuio, CyJb-
dunoamMn MeTannos, a Takxe yr-
JNIEKNCJTIbIM Ta30M. |-|pVI oxnax-
feHun cynbduabl BbinagaT 13
pacTBopa, 4TO U NpuaaeT BoAe
YyepHbIl UBET. MIMeHHO cynbdun-
Obl N YrNEeKUCNbIA ra3 cnyxart
OCHOBOW H6OraTol Xn3Hu B pam-
OHax «4epHbIX KYPUIbLLNKOB».
HanpoTtuBs, Temnepartypa BOAbI
B rensepax 3aTepsaHHOro ropo-
na Hesbicoka — 40-70°C, no-
3TOMY OKPECTHOCTW BalleH He
3aMyTHEHbI MPOAYKTAMU KOH-
neHcauun. Kasanocb Obl, B Ta-
KNX YCNOBUAX — MPU OTCYTCTBUN
nuTaHns n Ha rnyéuHe 700 meT-
POB, KyAa MOYTU He MPOHUKAET
COJIHEYHbIV CBET, Aa eue npu
pH 9-11 Xn3Hb HEBO3MOXHa.
AH HeT, y4eHble 0OHapyXnIn Ha
cTeHax GalleH MHOXECTBO MUK-
poopraHn3moB. B oTtnuune ot
CBOUMX «4YepHbIX» cOOpaTbeB,
pobbiBaWMX nponutaHue
okucneHnem cynb@uaoB Me-
TannoB WUiuM cepoBopoOponaa,
obutatenu 6enbix OalleH nuTa-

I0TCS MeTaHoOM, a yrnepoj ons
CTPOUTENBCTBA CBOUX TeNn [o-
ObiBaloT, pasnarag kapboHart.
OTNU MUKPOOPraHu3Mbl He
0O4YeHb pa3HoobpasHbl — BCEro-
TO OBa fecatka BMAOB. 3aTto
KOrga y4yeHble, nosy4ymB B Npo-
oM rogy AeHbru ot Hauwmo-
HanbHoro doHpa Haykm CLLA,
BEPHY/IUCb B ropon, U MOBHU-
MaTesibHEe MPUTrNSnennchb K
BOAE B OKPECTHOCTSX OalueH,
OHW 0B6HAPYXWSIM OFPOMHOE KO-
nn4ecTBO 6OJIEE KPYMHbIX CYy-
LecTB — pPa3MeEpPOM B [ECATOK
MUNNIMMETPOB. «Kak HU CTpaH-
HO, npu HebBONbLIOM Yncne oT-
nenbHbiXx ocobeit nx BuaoBoe
pasHooOpa3ne O4YeHb BEJVKO,
OHO faxe 0onbliue, YeM BOKPYr
«4epHbIX KypUIbLUMKOB». 3A0EChH,
npaBna, HeT HU KPEBETOK, HU1
BECTUMEHTUDEPOB, NNLIb U3-
penka BcTpeyalTcs kpabbl,

Kopannbl 1N pbiObl, 0AHAKO
O4Y€Hb MHOIro MeJqiKux XWBOT-
HbIX. Kak npasuiio, nx tena wn
pakyLlKu Npo3payHbl, NO3TOMY
Mbl U HE 3aMETUNIN 3TO pPasHo-
obpasune Xn3Hu BO BpeMS npe-
ObloyLien akeneguumm, — roBo-
put fdebopa Kunnu ns BawmHr-
TOHCKOro yHuBepcuteta. — 4
yBEPEHA, YTO 3aTepsiHHbIA ro-
PO He YyHUKaNeH — B OKeaHe
HaBepHaKa MHOro MecT, rae
Tenno 3eman n mMopckas Boga
€o03patoT Nofo6HbIE HENOCHEX-
Hble CTPYKTYpbI».

H.Pe3Huk
C.Komapos
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KaHampar TeXHUYecKmx HayK

N.B.CenuBepcTtoBa

NMeHHaqa

OUOTEXHONOrNS .,J
]

MvBo B Hawel cTpaHe nobunu Bceraa,
HO B MOCNeAHNe roabl OHO CTano 0CobeH-
HO MONyNapHO. M npuynHa He TONbKO B
TOM, YTO Ha PbIHKE MOSIBUIIOCH MHOXECTBO
VIMMOPTHBLIX COPTOB, HO 1 B TOM, YTO OTe-
4YeCcTBEHHble MMBOBapbl HE OTCTalT OT
MHOCTPAHLIEB M TOXE BbINMYCKaOT BbICOKO-
Ka4yeCTBEHHbI HaNUTOK, CMOCOOHbLIN MO-
TECHUTb Ha MpuaBke 3aMOPCKME copTa.

[To coBpemeHHOM HOMEHKaType oTpac-
nel Npon3BOACTBO NMBaA OTHOCAT K OMO-
TexHonormn. OHO BKOYaeT B cebsa He-
CKOJIbKO CJTOXHbIX NPOLLECCOB, TECHO CBS-
3aHHbIX Mexay coboii, 1 B KaXkaoM npu-
XOAUTCS CTPOro noaaepXmneats OGUOXUMN-
yeckme n Gusnyeckrne napamMmeTpbl. Tex-
HoMorn yXxe He GepyTcsl ynpaBnsiTb 9TU-
MW MnpeBpaLlleHnaMmn 6e3 3HaHusa Gusn-
KU, XUMUKN, TEXHUNYECKOI MUKPOBMOSIOrm
M OPYrnx Hayk.

Y nuBa MHOroBekoBasi UCTOPUS, ofHa-
KO y4eHble 1 CeroHs MHOro paboTatoT Haf,
TeMm, 4YTobbl pasragaTtb MexaHU3Mmbl npe-
BpalLleHNn ero KOMMOHEHTOB U yCOBeEp-
LLIeHCTBOBATbL TexHosoruo. B 1o xe Bpe-
M$ MPON3BOACTBO NvBa — Oe/10 TBOPYEC-
KO€, OHO BO MHOroM 3aBUCUT OT COCTaBa
Cbipbsl, yCNnoBuiA ero nepepaboTku, OT
LPOXOKEN, N B KQXO0OM OTAENbHOM Cllyyae
cneuyanncT, onMpasicb Ha 3HaHUSA U WH-
Tynupio, noadbupaeT ycnoBus, 4Tobbl no-
JIY4NTb HaANMUTOK Hawy4yllero KavyecTsa.

Ceiyac OCHOBHbIE KOMMOHEHThI NMMBAa —
A4YMeHb, XMeJlb 1 BOAA, OAHAaKO Tak Obl1o
He Bcerga. [JpeBHUE KuTanubl Bapuim
nnMBO N3 puca, B okonymb6oBoi AMepu-
Ke nHaenupl 6anosann cedbs HaNUTKOM U3
KyKypy3bl. CBeeHVs O NMMBE, CBAPEHHOM
13 f4YMEHS, OOWAN A0 HAC OT LIYMEPOB.
Mpouecc nnBoBapeHns NoapobHO onuncax
Ha MMHSAHBIX Tabnnykax, KoTopbiM 6onee
NaTU Thicay neT. LLlymepbl 3Hann Heckonb-
KO AeCsITKOB COPTOB MN1Ba, B TOM 4ucne
ropbkoe f4MeHHoe 1 msarkoe, ¢ nobas-
neHnemMm mepa. B Te BpemeHa rypmaHsbl
NnoTArMBanM HamuToK Yepes3 TPOCTHUKO-
Bble TpPyOoukn. OT LIyMEpPOB NUBO pac-
npocTpaHunocsk B OpeBHun Ervnet, rae
OHO BXOAWJIO B €XEeAHEBHbI pauunoH
cTpouTenen nupamup, a oTTyga — B
[pesHioo Mpeunio 1 ApmMeHuto, Tam ero
Ha3blBaInN «I4MEHHbIM BMHOM>». B IX Beke
NMBOBapPEHME CTaso LWNPOKO U3BECTHO U
B KneBckmx, n HOBropoackmx 3emnsx.

B X-XVI Bekax B NMBO MOBCEMECTHO
no6aensanu uenebHble TpaBbl, Tak YTO OHO
nonyyanocb ne4yebHbimM. OpgHako B 1516
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rogy GaBapckuii repuor Bunbrenbsm IV
NMPUHAN 3aKOH O MMBHOM MPOWU3BOACTBE,

Mo KOTOPOMY B MMBOBapeHUW 3anpeLlia-
JI0OCb MCMNOMb30BaTh Kakue-n1mbo Kommno-
HEHTbI, 3a UCKJTIOYEHMEM CONI04a, XMENS,
BOAbI U Apoxoken. VI BBoanTb Takme O0-
0GaBKM B MMBO NepecTanu.

Conopn v xMenb He cpasy BOLWAN B pe-
LenTypy Hanutka. [OTOBUTH conong wus3
3epHa nepBbIMU Hadanu xutenn Meco-
notammn n Ermnta. A cnaBsHe OTKPbIU,
4TO B MUBO MOXHO A00aBAATb LUMLIKMK
OYWNCTOM NMaHbl — XMens, pacTyLlero B
niecax yMepeHHOro nosica, Kotopble npu-
[aBanu HanuTKy HEMOBTOPUMBINA BKYC U
apomart. [na 9Toro e mMcnonb3oBann u

MPSHbIE PACTEHUSA: MOXOKEBENbHUK, Lan-
den, usetkn Bepecka. B Kuesckon Pycu
conop, NMBO U XMeNlb COCTaBnsnn 06s-
3aTefibHyl0 4acTb 06poKa KPecTbsiH 3a
rMnosib30BaHVE 3eMeN.

CerogHa rnaBHoe 3epHOBOE CbIpbe B
NMPOM3BOACTBE NMBa — S4YMeHb. [pyrue
3n1akn — pUC, KyKypyay, MEeHULY — Npu-
MEHSIIOT TOJIbKO Kak ao0aBku, conof 13
HUX He pgenatoT. o cocTaBy K SYMEHIO
o4eHb 65M3Ka nieHnua, ogHako afis co-
noaopalleHnsa N NMMBOBAPEHUS B LLeSIOM
BCe-Takyu 6ofblie NoAXoAUT SHYMEHb.
[MpopalwmBaHne S4YMeHsa nervye perynu-
poBaTb, KakKk Ce/ibCKOXO39NCTBEHHAs
KynbTypa OH MeHee TpeboBaTeneH K K-



MaTy M noyse, a A4MeHHoe NMnBO BKYC-
Hee, 4yem 13 NbOoro Apyroro 3epHa.

B cocTtaB gaumens BXOOAT XUMUYECKMe
coegnHeHna MHOrunx Kriaccos. KOHeLiHO,

rnaBHOE U3 HUX — KpaxmaJsl, U3 KOTOporo
B npouecce 6poxeHns 06pasyeTcs cnvpT.
Ewe B Hem ecTb Lenonno3a, reMuuen-
N0N03a, NeKTMHOBLIE BELLECTBA, XMPHbI,
a30TMCTble BellecTBa (Oenku U Hykneu-
HOBbIE KWUCNOTbI), BUTAMUHbI, MUHEpab-
Hble BelwecTBa KU nonudeHonsl. ocne-
[HVe 0COBEHHO BNMSIOT Ha Ka4ecTBO NM1Ba.
PaHblle 3TV BellecTBa Ha3biBaM TaHHU-
HaMK UM OyOusibHbIMUK BellecTBaMn, a
cenyac obLEeNpPUHATO Ha3BaHue «nonnde-
HOMbl». M3yyaTb 9TWU COEAMHEHUs cTanm
rnocsfie Toro, Kak BbIICHUIN, YTO OHW NUMe-
0T OTHOLLEHWNE K MOMYTHeHuto nuea. Mpu-
MepHo 80% nonudeHoNoB BHOCUTCH B
nMBO M3 cofioga, a ocTtanbHble 20% — C
xmenem. bonbWwKMHCTBO nonndeHonos —
aHTOLUMAHOMeHbl, OHW MOPTAT LBET nuBa,
CHUXAIOT CTOMKOCTb MeHbl, CTabubHOCTb
3anaxa n BKyca.

Bcro MUBHYIO TEXHOIOMMIO MOXHO pas-
Aenntb Ha ABe foNnblWKMEe YacTu:
npon3BOACTBO COJloAA U MPUrOTOBIE-
Hue camoro nvea. [na Toro 4Tobbl cae-
naTb €CONoA, 3epHO 3amMayMBaioT, U OHO
npopacTaeT, a 3aTeM NPOPOLLEHHOe
3epHO, yXe CTaBllee COJIoA0M, BbICYy-
WKnBaT. A4MEHb 3amMaymMBalOT HE TONb-
KO AONd HacblWweHund BJ'IaFOVI, HO 1N ‘-IT06bI
OTMbITb OT OCTATKOB MNblNn, yoalnTb
npumecu. NpPoHNKHOBEHME BOAbI B 3ep-
HO 0OYCJIOBNIEHO Pa3NINYHbIMU MEXaHU3-
Mamu. Cpeamn HUX 0CMOC — n3bunparternb-
Has NPoHULAEeMOCTb MeMOpaHbl 3epHa
Anga BoAbl 1 PaCTBOPUMbIX BELLECTB, G(D-
dekT N'mb6ca-JoHHaHa (6obluMe 3aps-
XEeHHble YaCTuubl — 6eJ'IKVI N HYKNeunHo-
Bbl€ KNCJI0OTbl — BbI3blBAOT HEPABHOMEP-
HOoe pacrnpegeneHne HeboNbLINX NOHOB
Nno pasHble CTOPOHbLI MembpaHbl). Kpo-
Me TOro, BoAa 3axBaTbiBAETCS OpraHu-
YeckuMyU MakpomoJiekylamMu 3epHa, a
pacTBOPEHHbIe BeLLecTBa NepeHOCHATCS
B 06n1acTb 60MbLUEl KOHLLEHTpaLMnN npu
MOMOLLM aKTUBHOIO TpaHcnopTa, ¢ 3aT-
paTon aHepruu.

Pasmskiwme o60s104KN 3epHA Nponyc-
KaloT BOAY, 3apofplll OXMBAET U Hauyu-
HaeT AbllaTtb, NO3TOMY HyXHO obecne-
4YUTb emMy MpuUTOoK Bo3ayxa. [Oblwauiee
3EpHO nornoulaeT KUCnopon, Bbliaenser
B OKpyXalollylo cpeay Tenno, yriekuc-
nbli ra3 v Bnary. Npun 3TOM OHO «xyae-
eT», Macca ero ymeHbllaeTcsa 3a cyeT
pacxogoBaHus caxapos. Ecnu kucnopo-
[a He xBaTaeT, 3apoAblill 3aAbiXaeTca u
HauynHaeTcs GpoxeHue, a BpoaAnTbL emy
ewe He Bpemsi. O6pasdyeTcs 3TUNOBbIN
CNUPT, KOTOPLI yrHeTaeT npopacTaHue.
Mpouecc BGPOXEHUS OYEeHb HEBbLIFOAEH
3EpHY N B 9HEPreTMYEeCKOM OTHOLLUEHUN:
4yTo0b6bI 0B6ecneunTb cebs HeobX0ANMbIM
KONn4eCcTBOM 3HEprumn, B 3TOM Cliy4yae
HYXXHO M3pacxoaoBaTh ropasao 6onblie
caxapos, 4eM Mnpu AObIXaHUW. N3nuwHue
3aTpartbl YrineBoA0B MNPUBOLAT K rnoTepe
J9KCTPaKTUBHbIX BELWECTB, a UX HeobXxo-
ANMO COXPaHUTb N B ,u,aaneVlmeM oT-
[aTh «Ha CbeAeHue» OPOXKaM.

Crnepylouwas TexHosnornyeckas onepa-
uns — npopalumBaHue 3epHa (conogopa-
weHue). MoxHo npeanonoXmnTb, YTO naes
ncnosib3oBaTb CONo4 ANd U3roToBJIEHUA
HanmTka BO3HMKNA, KOrga gpeBHue noau
nonbiTasiMCb NPUMEHUTL B MNMULLLY HEnpu-
rofHoe, NpopocLlee npu NjaoxoM XpaHe-
HUW 3epHO, 3anaceHHoe Ha 3umy. Cono-
[opatleHne NpoBoasAT Ans NpobyXaeHNs
OTO CHa cnsAwmx GepMeHTOB, KOTOpbIe
npeBpaTaT HepacTBOPUMbIE BellecTBa
3epHa B pacTBOPUMbIE.

Ha aTom 3Tane xumMuyeckmii cocrtas
3epHa CUJIbHO U3MEHAETCH. CunbHee Bce-
ro npeobpaxaeTcsa Kpaxman: GepMeHThbI
amMunasbl paspesaloT ero Ha cBoboAHble
caxapa (ManbTo3y). OTO O4YeHb BaXHO,
NMOTOMY 4TO OPOXKM He 0OpasyiloT amu-
nazy m He B COCTOAHUWM CNpaBUTbCA C
OJIMHHOM MONekynon kpaxmana, a cobpa-
XNBAIOT TOJIbKO caxapa. MoaobHble npe-
BpaweHna nponcxoaodaTr n ¢ BewectBamMu
apyrux knaccos. Hap aTum paboTaeT ue-
NI KOMNEKC PEePMEHTOB — LMTa3bl, 3C-
Tepasbl. benkoBble coegMHEHUs Npu rna-
ponnae npoTteazamu 06pasyoT Heobxo-
AMble OPOX>XaM MntaTtesibHble a30TUC-
Tble BellecTBa, 4TO B UTOre BIANAET Ha
BKYC, LUBET, NeHNCTOCTb rOTOBOIro nmea un
ero ctabuabHOCTb MpU XpaHeHuu. Mpu
3TOM HakanamBakTCA HU3KOMOJIEKYNAP-
Hble, HeOeNKoBble a30TUCTLIE BELLECTBa,
anbOyMuH, rnobynrH, NPOAaMUH U o=
TenuH. YcepaHee Bcex Hag 9TUM TpyaaT-

YTO Mbl NbEM

CSl KNCNIOTHbIE NPOTeasbl, HA3BaHHbIE Tak
NMoTOMY, 4TO OHW HamboNiee akTUBHbI B
Kucnow cpeae, npu pH » 3,8.

Mpn conopopaweHnn Ucnonb3yloT
pasHble TEXHOJNIOTMYEeCckne MpuemMsbl, Ha-
npaefeHHble cpas3y Ha [OBe Lenun: YCKo-
pUTb NPOLECC N YMEHbLUMTbL NOTEPU NK-
TaTeNbHbIX BELWECTB Ha pa3BUTUE POCT-
KOB M KOpeLKoB. [Ang aToro B BOAy AO-
6aBnAOT BUTAMUHbI U PEryNaTOpbl poc-
Ta, Takne, Kak rm66epennoByo KMCoTy,
reTepoaykcuH, a Takxe OMONOrm4yecku
aKTUBHbIE BeLeCTBa, NosyyaTb KOTOPbIE
MOXHO BECbMa HEOXWAaHHbIMW CMOCO-
6amu: N3 3MMHUX novek By3nHbl, 6epessbl,
TOMONSA, FPYLUN NN U3 SUMHUX CYXUX LUN-
LWEeK COCHbI. MpuMeHaT 1 duandeckme
MeTO/bl BO3AENCTBMS Ha 3epHO — obpa-
60TKY yNbTPa3BYKOM, 3/1€KTPUYECKUM MO-
neM 1 gaxe ramma-nyyamu.

Korpa conopopalleHne 3akaH4inBaet-
csl, cofioq, NOACYLIMBAtOT, NpeaBapuUTesb-
HO yaanuB POCTKWU, U MCNONL3YIOT OS5 No-
Nly4eHus MUBHOro cycna. XoTa cTtagumun
NPUroToBMEHNS NUBA OAMHAKOBbI, KaXabli
€ro copT No BKYCOBbIM M LIBETOBbIM Xa-
pakTeEPUCTMKAM OT/IMYAETCHA OT APYroro.
VIMEHHO B 3aBUCMMOCTW OT CBOWNCTB Npu-
MEHSIeMOro cosoga nvBo ObiBaeT CBeT-
noe unu TemHoe. [ns TeMHOro, Hanpu-
Mep, HYXEH CreumnanbHbIi KpacaLLmin co-
nop. KapamenbHbli nonyyaloT o6xapkoi
3eNeHoro cosioga npu Temnepartype 120—
80°C, a Kpacsawmin (XKeHKy) ¢ KobenHbIM
BKYCOM — 00XapKoi CUNbHO YBRaXHEH-
Horo conopa npu temnepatype no 240°C.

I_Iony-ms conof, NMpUCTynawT K rnae-
HOMY: MPUrOTOBMIEHMIO N cOpaxmnsa-
HUIO cycna. B npouecce npurotoBneHuns
cycna npoponxaetca 6onee rnybokui
rmaponm3 kpaxmarna n 6enkoB. BbicylueH-
HbIi conon, opo0aT, nobasnsaoT Boay. Mpu
3TOM LEHHble ONns nNuBa coeauiHeHus (B
TOM YKMCIe roKo3a, ManbTo3a, NeHTO3bl,
aucaxapuibl, MUHepasbHble BELLecTBa,
Hanpumep ¢ocdatel, a TakKKe aMUHOKMNC-
NOTbl ANPONVH, NeNunH, deHnnanaHuH,
Ba/IMH) nepexoasT B BOAHbLINM pacTBop,
KOTOPbIN GpunbTpaunen oToensioT OT pas-
npobneHHoro conoaa. MPOLEHTHYIO KOH-
LIeHTpauMIo BCEX 9TUX COEQVNHEHWNI B CYC-
e Bbl MOXeTe HalTX Ha 3TUKETKE Ballen
OyTbINIKM BCNen, 3a C/oBaMu «HadvasnbHas
3KCTPaKTUBHOCTb Cycna».
OTduUnbTpoOBaHHOE CYCNIO BapsiT C XMe-
nem. Wnwkn xmens (ans 3Toro NpurogHbl
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TOJNBKO >XXEHCKME HEOrbISIEHHbIE PaCTEHNS)
oborallalT Cycno cneumduyeckumMmn apo-
MaTU4eCKMMWN 1 TOPbKNMU BELLEeCTBamMu, a
BapKa CTepuUIn3yeT u paspyLiaeT GepmMeH-
Tbl. I3MEHEeHNs ropbKMX KMCNOT XMENs npuv
KUNAYEHUN CyCna — O4Y€Hb CIIOXHbIV MPo-
Llecc, uenas uenoyka nocnenoBatesnbHO
npoxoasaLmMx peakunn. Pagnnyatot a-ropb-
Kne KUCNOTbl (F'yMynoH) 1 b-knucnotbl (ny-
NyfoH). XapakTepuctuky XMeneBoun rope-
4y cycna BbIpaxaeT «MHOEKC ropeyn». B
CBETNIOE MVBO [00ABNSIOT MEHbLUE XMENs,
4YemM B TEMHOE, Belb OHO AO/KHO ObITb He
TakuMm ropbknm. Kpome TOro, Bapka cycna
C XMeNneM yCUInBaeT LIBETHOCTb — 3TO CBS-
33HO C OKMCIIeHMeM MnonndeHonos cycna
1 Kapamenusauyemn caxapoB. YCUNUTb OK-
packy MOXHO, €Cnv [O0NblUe N UHTEHCUB-
Hee KMNGTUTb CYC/I0 C XMENEeM, a Takxe
perynMpoBatb KUCIOTHOCTb — TakuM 006-
pa3oM yCunMBaloT MAN 3amMennsioT OKUC-
neHve. locne Bapku Xmenb OTAENSoT, U
oxnaxaeHHoe Cycyio noaBepratT CnmpTo-
BOMY GPOXEHMIO.

enyuyio ponb B 6poxeHUn urpatoT

XMBbl€ OPraHn3mMbl — APOXKU. B npum-
poAe nx OrpoOMHOE MHOXECTBO, HO HE BCe
MOryT NPOU3BOAUTL AOCTATO4HO ChvpTa.
Ha 370 cnocobGHbl APOXXW poaa
Saccharomyces — Kpyrnble unu oBasibHbIe
kneTkn padmepom 5-10 - 5-15 mkm. Kak un
MOBOW XNBOW OpraHvu3M, OPOXCKM pearun-
PYIOT Ha GakTopbl OKPYXatoLLen cpeapl —
TemMnepartypy, HaM4me TEXENbIX METANIOB
1N Ha MOJMIHOLLEHHOCTb nNuTaHus. Mo BHeL-
HeMy BUAY KNeTKM MOXHO OnNpenennTb ee
dunsnonorn4yeckoe cocTtosiHue. Monoable
KNeTKn Menkue, ctapble — KpynHee u no
dopmMe HanmomuHaloT
umdpy «BOCEMb» C He-
paBHbIMU KpYyXKamu.
ManeHbkuin — monogas
KneTka-noyka, kortopas
3aTeM OTAEeNUTCS OT Ma- i
TEPUHCKOI 1 ByaeT XuTb b

0P

caMoCTOodaTENbHO. Knet-

KU Takxke pasnmyaloTcs

Mo KOJSIMYECTBY COOEPXALLMXCSH B HUX XW-
pPOB, KOTOPbIE BUAHbI MO MUKPOCKOMOM B
BMAe kanenb. BHyTpu cTapbix KNeTok Kar-
NN KPYMHbIE, B MONOAbIX XMpPa MOXET BO-
00LLe He ObITb. XOPOLUO 1 OPOXOKEN KOp-
MU, BUOHO MO WX YMUTAHHOCTUM — CO-
LEepXaHUIo B KNeTKe rnkoreHa, okpawim-
BaloLLErocs pacteBopom Jlorons B kpac-
HO-OypbIli LUBET. Ecnn kneTkn He ronopa-
nn, 1o 70-75% n3 HUX copepxaT KO-
reH. Hambonee akTMBHO cOHpaxmBaroT yr-
NneBoAbl 3penble KNeTKu.

B nuBOBapeHUn MPUMEHSIOT LPOXKN
BEPXOBble — MaBaloLLMe Ha NOBEPXHOCTU
XUOKOCTU B BMAE MJIOTHOM MEHbl (Takoe
NUBO Ha3bIBalOT NMMBOM BEPXOBOro Gpoxe-
HUS) 1 OPOXOKM HU30BbIE (MUBO HU30BOIO
OpoxeHus), oceparolme Ha OHO eMKOCTU.
B Hawewn cTpaHe yalle ncrnonb3yloT HU30-
Bble OPOXKM, @ BEPXOBblE — B OCHOBHOM
0151 TEMHbBIX COPTOB MKBA.

60

OT pacbl OpOXXeNn BO MHOIMOM 3aBu-
CUT BKYC, 3anax u apomart nusa. [nsa Toro
4T106bI Y NBa OblN1 HEMOBTOPMMbIN BKYC,
KYNbTUBUPYIOT OMpeneneHHble pachl
opoxoken. Mm paloT mmeHa: 3T0 MOXEeT
ObITb HOMep (41), 6ykBa (F) nnn uenoe
cnoBo (JleBOBCkas). PaboTy mo ux Bbl-
BEAEHMIO MOXHO OTAANIEHHO CPaBHUTb C
cenekumen pacteHun. M3yyaloT TexHO-
NIOrM4yeckme CBOMCTBA APOXKEN: C Ka-
KO CKOPOCTbIO OHM cOHpaxuBaloT caxa-
pa, Npu Kakon onTumMasnbHOW Temnepa-
Type, KakoB cocTaB 0Opasylolmxcs Be-
wecTtB, Mopdonormsa KneTtok (pasmepsl
n dopma). Ona kaxnom pachl paertcsd
nogpobHoe onucaHve, U oHa BGepexHo
XPaHUTCA B KOJUEKLUW YUCTbIX KYNbTyp.
Mukpobuonornieckne Konaekumm ecTb
npu NMBOBAPEHHbIX 3aBOAaX WU B HEKO-
TOPbIX HAy4YHbIX OpraHM3aunsx, 3aHumMma-
IOLLNXCS BblAENEHNEM N ONUCAHUEM HO-
BbIX ApOX>Ken. 3agada Konnekunm —
COXPaHATb XN3HECNOCOOHOCTb BblaeNeH-
HOW pacbl U ee 4YUCTOoTY.

OCHOBHOW MpoAyKkT CNMpPTOBOro 6po-
XEHUSE — KOHEYHO, 3TUMIOBbIA CNUPT, HO
B dopmMmMpoBaHUM BKyca W apomaTa Be-
OYLLYIO POfib UrpatoT noboYHble Npoayk-
Tbl, TakMe, Kak apoMaTuyeckme CnupThl,
adupbl, opraHmyeckue kncnotol. U ecnn
BCE NVBHbIE APOXKN 0O6pasyioT npumep-
HO OAMHAKOBOE KOJIMYECTBO cnmpTta, TO
noBGoYHbIe NPOAYKTbl BPOXEHUS Yy BCEX
pasHble. Bbicwne cnmpTbl — 3TO NErko-
NleTy4yme BELLECTBA C XapakKTepHbIM 3a-
naxom n Bkycom. M3 HUX B nuee GonbLue
BCEro maonponaHona. Y Hero Becbma
HEMpUATHbIN N PEe3KU 3anax, Ho, Korga
€ero mMasno, OH NpuaaeT NUBY MNPUATHbLIN
TOHKUI apomaTt. Bce Bbicwne cnupThl
BMECTE COCTaBNSIOT HE 4YTO WHOE, Kak
CUBYLLHOE Macro.

Eule oamMH BaXHbI KOMMOHEHT NMMBa —
OVaUEeTV, OH ONpenenseT 3penocTb 1 Ka-
4eCTBO HanuTka. HopmanbHOe coaepxxaHne
ero koneb6netcsa ot 0,2 gpo 0,5 mr/n, a B
OOonbLUMX KONMYecTBax AuaueTun nenaet
NMMBO HENPUATHBIM Ha BKyc. byayt nun
OPOXCKM ero CUHTe3MpoBaTb, CBSA3AHO C
KONIMYeCTBOM Kucnopoga B cycrne. lnec-
HEeBbIV 3anax NMBY NPUAAET aLETOUH, ro-
peyb BO BKyce — 2,3-OyTUNEHINNKOMb.
Hespenbili BKyC MONOA0ro nuea CBA3aH
C NMPUCYTCTBUEM B HEM CEPHUCTOrO aH-
rmapuaa, cepoBoAopona M MepKkanTa-
HOB, AN 006pa30oBaHMA KOTOPbIX OPOX-
XM UCNONb3YIOT cepy. M3 opraHnyeckmnx
KUCNOT NPUSATHbBIA NPUBKYC B HEOONbLLNX
KonnyecTBax crnocobHa npupaBaTb YK-
cycHas kucnoTta. NponnoHoBas, Haob60-
pOT, JaeT ropeyb, MacnsHas v Banepu-
aHoBas — HEMNPUATHLIN 3anax nota, My-
paBbMHas — pes3kuii Bkyc. Mpu nogbope
OPOXXKelr npepnoyteHne oThalT TeM,
KOTOpble cnocobHbl 06pa3oBbIBaTL 60J1b-
e NeTyynx KUCNOoT, ynydlawwmx apo-
mat. OgHako He Bcerga cnocobHOCTb
OPOXOKEN CUHTE3MPOBaTb MHOMO AyLINC-
TbIX COEOAUHEHUI ABNAETCS MNJIOCOM.

34ecb MOXHO 1 nepecTapatbca. bupsbl
B CNULIKOM OONbLUMX KOMMYEeCTBax MNpwu-
[anyT nuBy GpPyKTOBbI, 6aHAHOBLIA UK
nap®doMepHbIi apoMaTbl, COBCEM HEyMe-
CTHble B 651aropogHOM HanuTke.

[na 3anycka OGPoXeHUs B CYCll0 BHO-
CAT ONpefeneHHoe KOMMYECTBO 3apaHee
BblpalLLEeHHbIX B CTEPUSIbHbIX YCIIOBUSAX
OPOXOKEBbLIX KIETOK, MOAAEPXMBAIOT He-
oOXoAMMYI0 AN XU3HEeOeATeNbHOCTH
MWKPOOPraHn3MoB TeMnepaTypy, KUCNoT-
HOCTb cpenbl (pH), pemokc-noteHuuvan
(rH,). 4To6bl yckopuTb GpoxeHne, GepyT
Oonblue APOXKen N NoaorpesatoT Cyc-
no. Takne MeToabl UMEIOT Kak MitocChl, Tak
M MUHYCbI, MO3TOMY UX NPEABapPUTESNIbHO
onpobyoT B nabopaTopHbIXx mMacluTadax.
YcnoBus, no3Bonsiowme nojlydnTb Hanum-
TOK ObicTpee 6e3 NoTepu ero LEHHbIX U
NMPUBBLIYHLIX AN NOTPebuTens CBOWCTB,
NnepeHocAaTcs Ha NMPOU3BOACTBO.

B nocnegHue roabl nepcnekTUBHbIM
cTano npuMeHeHne MMMOOUIN30BaHHbIX
OPOXCKEN, «MPUKIIEEHHbIX» K cybcTpaTy-
HocuTento: uennodany, anbrmHOBLIM KMC-
noTam, KanpoHy, NONN3TUIIEHY, KepamMu-
yeckuMm Bycam. ITO TOXe YCKOPSET Npo-
LLecCc, MOCKOJ/bKY yBenM4ynmBaeTcs Mno-
Waab KOHTaKTa KIeTok co coOpaxmnBaemoi
cpenoii. Kpome TOro, GpoxeHnem crta-
HOBUTCS Nlerye ynpaefsiTb, MOXHO Hana-
OUTb HenpepbiBHOE MPOU3BOACTBO, Tak
Kak 6uomaccy APOXKEN HE NMPUXoaunTCs
yOoansaTb Noc/e Kaxnoro uukna — KneTku
[ONbLUE COXPaHAT XWU3HECNOCOOHOCTb.
C TakmmMu Opoxokamu He HyXHa TpyAo-
emMkasi cTepunbHaa cTagus npeaBapu-
TENbHOrO NMoApalnMBaHnNS KNeTok.

Korpa 3akaH4ymBaeTcsa 6ypHoe Gpoxe-
HVE, MONoA0€e NMUBO HanpasngalT B OT-
nenexHne nobpaxnBaHus, roe ero ooaro
BbIAEPXNBAIOT MPU NMOHUXKXEHHOW Temne-
paTtype 0—3°C B repMeTUYHbIX EMKOCTSIX,
4TOObI HE YXOAMUN YrNeKNcblli ras, a Kuc-
nopoA4, He OKUCNAN LeHHble BellecTBa,
paspylwaa Bkyc u apomaT. Bo Bpewms
no0paxunBaHns APOXOKM 0CeaatoT Ha OHO,
yBJiekasi 3a coboii gpyrme KpynHble Yac-
TULbI, N HANUTOK CTAHOBUTCS MpO3pay-
HbiM. OTOoeneHne OpPoXOKEN BaXHO C Op-
raHoONEenTMYEeCKOM TOYKN 3pEeHUs — MNpo-
OYKTbl pacnaga OTMEepLIMX KNeToK, ne-
pexoas B NMBO, NPUAAAYT eMy HENPUAT-
HbIN «ApPOXXeBoWn» TOH. OKMCNUTENbHO-
BOCCTAHOBUTESbHbIE NMPOLECChl B [03pe-
BatoLwem nuee GopMUpPyT TOHKNIA, Npu-
ATHbIN, 3aKOHYEHHbIN BKYC 1 apomMaT Ha-
nuTka. Belgenawowmiica npu O6poxeHun
Onokcua yrneposa co3faet n3bbiToyHoe
nasnexue (npumepHo 0,3-0,7 atm), 6na-
rogapsi KOTOPOMYy MUBO MEHUTCS.

[nqa kayecTBa nvBa neHa He MeHee Bax-
Ha, YyeM BKyC ¥ apomart. Jlio6oi 3HaTokK
CcKaxeT, 4To 6e3 XOpOoLLei NeHbl U NMBO —
He NnBOo. Ee CToMKOCTb onpeaensaerca no
BPEMEHU, 32 KOTOPOE OHa pacnagaeTcs u
ncyesaeT. ITO CBA3AHO C ABNEHUEM MOo-
BEPXHOCTHOrO HaTsxeHus. Mo coBpemMeH-
HbIM MpeACcTaBNeHUsM neHa — 3TO AUC-



nepcHas cuctema: ponb dasbl 34eCb Ur-
paeT yrnekucnbli rad, a ponb cpegpl —
XnakocTtb. CTpyKTypa Takoh CUCTEMbI —
CKperneHHble Mexay coboli ayeiiku-ny-
3bIPbKW YIAEKMCIOro rada, NoKPbITbIe TOH-
KOW MNEHKOW MOBEPXHOCTHO-AKTUBHbIX
BELLECTB, MNaBHbIE N3 KOTOPbIX — BeNKn n
XMeneBble cMonbl. CopepxaHve OMOKCU-
[a yrnepoja B roTOBOM MUBE HaxogouTcs
B npenenax 0,35-0,45 maccoBbIX NPOLEH-
TOB. OTOT KOMMOHEHT, NoMnumMo o6paso-
BaHWS NeHbl, TAKXKe OTBEYaET 32 CBEXECTb
BKyCa M TOHM3MpYyloLme CBONCTBa. Y XO-
potuero 6yTbisIOYHOrO NMBa MUHUMAaNbHas
BbICOTa NeHbl — He MeHee 40 mm, a aep-
XaTcsa OHa A0/MKHA HE MEHEE YeTbIPEX MU-
HyT. Takomy NMBY MOXHO NOCTaBUTb «Msi-
Tepky». Ecnn xe MuHMManbHas BblcOTa
nexHbl 10 MM 1 OEPXUTCS OHa MEHEE MU-
HYTbI, MMBO MOYYNT «ABOWKY>» 32 NEHO0O-
pa3oBaHue, 1 HUKakne Apyrve opraHonen-
TUYECKME MOoKalaTenu, faxe BblicoYanLle-
ro YpOBHSl, €ro He crnacyt — C Jerycra-
LN OHO CHMMAETCS.

romsoe nuBo obpabaTbiBalOT Nepen
PO3NIMBOM B FEPMETMYHO 3aKpPbITbIX
annapartax, 4Tobbl NpenoTBpaTUTh MO-
TEPIO Yrnekncnoro rasa M OKUCNeHue
Kkucnoponom Bosayxa. B nuBo pobas-
NA0T peareHTbl, KOTOPble HE MO3BOJSA-
10T eMy NMOMYTHETb, a 3aTeM GUIbTpy-
I0T. HannTok pasnuealoT B Tapy 13 cne-
LuManbLHOro pesepByapa-cOopHuKka, Kyaa
nogaeTcsa yrnekucnolh ras. lMneo B
TPaAHCMOPTHOM Tape AOJIKHO B TEYEHUe
onpefeNeHHOro BpEMEHU COXpaHATb UC-
XOOHble cBoWcTBa. [Ina 3TOro Hago npe-
L0OTBPATUTb Pa3MHOXEHWEe B HanuTke
LPOXXKEN Unn Opyrux MmMKPOOpraHus-
MoB. OANH M3 TEXHONOMMYECKUX Npu-
eMOB [/ 3TOro — nacrepusauns, npu
KOTOpOI pasnutoe B OGyTbIIKN Unn 6aH-
KV MUBO BbIAEPXMUBAIOT B TeyeHune 20
MWUHYT npu Temnepatype 60°C. A MoOx-
HO pas3nMBaTb MUBO FOPSYMM, NPU 3TOM
OHO CTepunuadyeTcs BMeECTe C TapoWu.
MHorpa npuberaioT Kk obecnnoxmsato-
wen dunbTpaumn — NMBO pasnmeBaloT B
CTEPUNIbHYIO Tapy 4Yepe3 GUnbTpbl C
nopamMmu, He NPONyCcKawLWUMmM MUKPOOP-
raHn3mMbl U OpoXxoku. MNMonaswuve B NMBO
6akTepum MOryT MUCMOpTUTb BECb TPyA4
nueosapa, «o0boraTmMB» HaANUTOK HeymMe-
CTHbIMM apomaTamMuy — AnaueTUSIbHbIM
3anaxomMm TBOpoOra, 3anaxamum Mbina,
Xupa, BOCKa, BApPEHOW KanycThl.

[oToBOE NMMBO comepxut 2,5-5% ak-
CTpakTuBHbIX BeuiecTB. Okono 80% u3
HUX — 9TO caxapwuibl, 3aTeEM B Nopsiake
YMEHbLUEHUNS KOHLEHTpauun cneanyoT
a30TuUCTble BellecTBa (6efkn BbICOKO- 1
HM3KOMOJEKYNIPHbIE, aMUHOKUCOTbI U
aMMUaYHbI a30T), FMULEPUH, MUHEPaSlb-
Hble BellecTBa (CONMM Kanusa, HaTpus,
docohopa). Nopbkme (MN30rymMosIOHbI),
Kpacawme 1 nonndeHosnbHble coeanHe-
HUA cocTaBnaloT He 6onee 2,5 % OT Cym-
Mbl 9KCTPaKTUBHbIX BELLECTB.

HeCKOJ'IbKO C/IOB HYXHO cKasaTb U O
BOAE, KOTOpasd yyaCTBYeT Ha BCeEX
cTagusax NpUroToBNIEHUS, a Takxe uc-
nonb3yeTcsa Oas TeXHUYecknx Hyxna. Ee
XUMWYECKWNIA COCTAB CYLLLECTBEHHO BNNSA-
eT Ha xon npouecca. B npexHune Bpe-
MEHa Npu NPOEKTUpPOBaHUM 3aBoda U
MPUHATUM PELUEHNS O MECTE ero CTpou-
TenbCTBa BCerna BbIICHANN, eCTb 1N No-
61130CT NoaxoasLwas no cocTaBy Boaa
B HEOOX0AMMOM KOJIN4EeCTBe.

[na nuBa He rogmTcs Boga ¢ OONbLLOWN
XEeCTKOCTbO, 0OYC/IOBNIEHHOM MOBbILLIEH-
HbIM coaepXxaHumem ruapokapboHaToB
Kanbuua u marHus. f'magpokap6oHaThl
Kanbuusi, BCTynas B peakumto 0OMeHHOo-
ro pasnoxeHus ¢ docdaramu Cbipbs,
NepPeBOAAT UX B HEPACTBOPUMbIE COeaN-
HEeHUsl, TEM CaMblM OTHMUMAs Yy APOXKEN
nuwy. Mpn 3amavmBaHnm 3epHa B BOAE C
BbICOKOW XECTKOCTbIO OHO NMO34HEee npo-
pacTtaeT. [MMBO, NPUrOTOB/IEHHOE Ha Xe-
CTKOW BOZE, OCTaABNAET FrOPbKUIA BKYC, OT
peakumn cpegpl (pH) 3aBucuT crnocob-
HOCTb PEPMEHTOB rMAPONN30BaTh Kpax-
Man 1 CKOPOCTb POCTa APOXXKEBbIX Kie-
TOK. Tak, npu BbICOKMX 3Ha4YeHusx pH
NMUBO MOXET NPUOBPECTM MYYHUCTLIN 3a-
nax. Kpome Toro, cnabouienoyHas cpe-
[a — noaxojsuiee mMectoobutaHve ans
NOCTOPOHHEN MUKPODNOpPbI. VIOHbI MeTarn-
0B B BOAE (keneso, mMedb, UMHK, Kaa-
MU, aNiOMUHUA N HEKOTOPbIE Apyrue)
CHUXAalOT CTOMKOCTb MEHbl U MOryT Bbl3-
BaTb MOMYTHEHME FOTOBOr0 HanuTka.

XKecTkyto BOAY ymMsaryaiT COLOBO-U3-
BECTHSKOBbIM PaCTBOPOM, HegoCcTaTouy-
HO 4YMCTYI0 — DUNBLTPYIOT Yepes KeapLe-
Bblli necok, o6e33apaxmnBaroT xJiopom. B
nocnegHue rogbl NMBOBApbLI y4aTcsl UC-
nonb3oBatb MeMbpaHbl — €nocob, Xo-
polwo pa3paboTaHHbI U OMNUCAHHbIN B
nuTepaTtype AN pas3findHbiX NMPoun3-
BoAcTB. K npumepy, ynetpadunbTpaumns
yepe3 membpaHy ¢ anametpom nop 10
HM MO3BONISET MCNPaBUTb Cpa3y He-
CKOJIbKO mnokasaTenieii: CHU3UTb XEeCT-
KOCTb, YMEHbLINTb COAepXaHne WNOHOB
MeTannoB, MOJHOCTbIO yAanuTb B3BE-
LeHHble BelecTBa U Mmukpodnopy. Of-
HaKO xopollas npupoaHas Boga Bcerga
npennoyYTUTEnbHEeNn, Tak Kak BCe CNoco-
Obl ee opaboTKM CyLLECTBEHHO YyBENN-
ynBaloT ce6ecTOMMOCTb NMPOAYKLMN.

CaMO co6oil pasymMeeTcs, 4TO Ha BCEX
aTanax npou3BOACTBa — OT Npuema
Cbipbsi O MONYYEHUS FOTOBOM MPOAYK-
UMn — BeLEeTCs TWaTeNlbHbI TEXHOJO-
rMyecknii KOHTposnb. [na aToro paspa-
©0TaHbl 1 YTBEPXAEHbI XMMUYeckme, eu-
3nyeckme n MMkpobronormyeckne MeTo-
Obl. Bce npovssoauTenn n KOHTPONUpYy-
oLwme opraHmaaumm nonb3yTca A on-
peneneHns OCHOBHbIX Noka3aTesnen nnuea
eAVNHbIMN MeTogaMn — 3TO WUCKIYaeT
pasHornacus. NpuMeHaT Kak NpocTblie
METOAbl «MOKPOWM» XUMUU (TUTPOBAHUE),
Tak N CHOXHble annapaTypHble — XPO-

YTO Mbl NbEM

maTtorpadunio, cnekTpomeTputo. Hem
rny6xe Hawy 3HaHUs B 06nactn 6uoxm-
MU BPOXEHUS, TEM CITOXHEE CTAHOBUT-
cs annapatypa. CeronHa TEXHONOMM on-
penensaT gaxe Te BELecTBa, KOTOpble
HaxoOaTCa B CNefoBbIX KONMYECTBAX, HO
TEM HE MEHee TOXe BAUAIDT Ha CBOW-
cTBa nuea. Ha mowHom n 6oratom nu-
BOBAPEHHOM 3aBOAe 3TV NPOLLECChl MO-
rytT ObiTb MakcuMMasbHO aBTOMaTU3MPO-
BaHbl. Tak, Hanpumep, ona onpeneneHns
BJIQXKHOCTU 3epHa LWNPOKO MCMNONb3YIT
aBTOMaTuyeckne BJlaroMepbl: OHW B3Be-
LUMBAIOT 3€PHO, BbICTPO BbICYLUMBAIOT €0
MHOPaKpacHbLIMU ly4amMn 1 NPOU3BOOAT
pacyeT BNaXHOCTW. [poxxkun nepen BHe-
CEHVEM B CYCJIO TLWATENIbHO U3y4aloT Noj,
MWKPOCKOMOM: MOACHUTBIBAIOT KONnye-
CTBO MOJOAbIX, CTapbIX U MEPTBbIX Kie-
TOK, OBLLEE NX YNCIIO, KOHTPONUPYIOT YK-
CTOTY KyNbTypbl — CNeasT, 4TOObl HE ObINO
OPYrux MUKPOOPraHn3moB.

M Tonbko opHa, Hambonee BaxHas
OLleHKa KayecTBa nnea He NoaaaeTcs as-
ToMaTmM3dauum — opraHonentuka. Kakon
Obl CNIOXHOW M MHOTOMYHKLMNOHANBHOW
HW OblNa annapaTtypa AN YCTaHOBMEHMUS
COCTaBa BXOASALLMX B MMBO BELLECTB, OHA
HE MOXET 3aMeHUTb OMbITHOrO Aerycra-
Topa. XMMNUYecknii aHanma nuvilb SOMnos-
HAEeT ero oueHkKy. BewecTB-mapkepoB
BKyCa M apomMarta, KOHLEHTpaum KOTOo-
pbiX B HanMTKe MOXHO 4eTKO CBfA3aTb C
OpraHonenTU4eckon OLEHKOW, HECKOJb-
KO [ecaTkoB, B TO Bpemsa kak obuiee
cofepXxaHue B MuMBe Pas3iNyHbIX Be-
LecTB, onpeaesieHne KoTopbiX Ha cerog-
HALWHWIM OeHb annapaTtypHO BO3MOXHO,
namepsieTcsa CoTHaMU. OLHAKO KOHLLEH-
TpauMm Kaxaoro U3 HUX He MOryT BOC-
€030aTb BCIO MOJIHOTY KapPTUHbI, KOTOPYIO
YyBCTBYIOT OpraHbl OCA3aHUa U 0OOHS-
HMa. W paxe Takol CNOXHbIA npudop,
KaK «NCKYCCTBEHHbIN HOC», COBCEM He
daHTacTmka, a peasbHO CyLeCcTByOLlee
1 npojasaemMoe YCTPOMCTBO, HE 3ame-
HAET HaTypasibHbI HOC 4YeNoBeKa.

BOT Kakom OONrnin nNyTb NPOXOAUT Mn-
BO — MPOAYKT BbICOKOW N1LLEBON B10-
TEXHONOMMKU, NPEXAe YEM Bbl MOOOEHETE
KPbILLEYKY KHOYOM WK OEepHeTe 3a KO-
neyko Ha baHke.
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CXEMa J3KCMNMEPUMEHTA

91 ¢ MHTEepecom npo4nTan
cTaTblo KaHauaaTa
O1ONorNYecknx Hayk
B.B.AnekcaHgpuHa «XeHs,
Oplwn!»>, ony6IMKoBaHHYO

B N2 1 «Xvmun n xm3Hun» 3a
370T rof. Xo4y cpasdy ckasaTb,
4YTO Y MEHS, Kak, No-BUAMMOMY,
N y 6ONbLUMHCTBA YMTaTENEN,
camMy OMUCaHUS «MyTELLeCTBUN
AyLW BHE TeNlia» HE Bbi3blBAIOT
COMHEHUI, TO eCTb 3TO He
BbIOYMKM, & OENCTBUTENbHOE
OnncaHne OLLYLLEHNN, KOTOPbIe
nepexuwny v 3anoMHUIN
YMUP@BLUNE VN HAXOOMBLUMECS
noJ, HapKo30M Joau.
[TocTOsHHO MOSABNAOTCA BCE
HOBble CBUOETENLCTBA, NMPUYEM
coBnagawLlme B getansax. Tak,

CPaBHUTENBHO HEeaaBHO
Ha CaHKT-NeTepOyprckom
pagmo BbICTyMan BeTepaH
Benukoii OTe4yecTBeHHOMN
BOWHbI, pacckasaBLUnii
0 «MYTELIECTBUM AyLLIN»,
KOTOPOE OH MEPEXMN BO BPeEMS
TSXKENEenwen Xupypruyeckon
ornepauuu nocne
MHOTOYMCIIEHHbIX PaHEHWNA.
OpHako ocTaeTcs BOMpPOC:
4YTO 9TO — WIO3UN, MEXAHU3M
BO3HVKHOBEHUS KOTOPbIX
BMOJSIHE yOeauTenbHO
1 JIOTMYHO MPeacTaBui aBTop
cTaTbu, UKW Oylia BCe-Taku
Ha CaMOM [gefle MOXET
noknaatb Teno?

MHe xoTenocb 6bl
npencTaBuUTb Ha Cyq, yiTaTenemn

VALK 3KCMEePUMEHTaNIbHON
NPOBEPKM «MosneTa ayLun»,
VNN «3PEHUSI CBEPXY».
KOHEeYHO, 3TOT 9KCNEPUMEHT
MOXET ObITb OCYLLECTBNEH
TONbKO NMPW COrnacuy rpynmebl
Bpayen-xnpypros

1 peaHumartosoros. [ns
NpoOBEPKN HEOOXOANMO
YCTaHOBUTb B OMEPaLOHHOW
rOPU30HTAJILHO PAaCMONIOXEHHYIO
nnathopmy Ha LUTOKe

Ha BbICOTE ABa-TPU MeTpa.

Ha aty nnatdopmy HyXHO
MoJIOXUTb Kakon-nnbo
NMPOCTENLLNA PUCYHOK (KPECT,
KPYr 1 T. A.), KOTOPbIN NauneHT
1 HE y4aCTBYIOLLNIA

B 3KCMEPUMEHTE MearnepcoHar
He 6yneT Buaetb. (MoxHo

M3 NUCEM B PEOAKLIUIO

MCMOMb30BaTh 1 MOBEPHYThIN
BBEPX 3KPAHOM MOHUTOP
KOMMblOTEPA C M30OpaxeHnem
kakon-nubo ¢urypel.) Ecnu
nocne 6naronosiy4yHom
onepauuu nauueHT 3asBuUT
0 TOM, YTO OH UCMbITbIBAN
deHOMEH «3peHns CBepxy»
M TOYHO OMULLIET PUCYHOK,
TO 370 OyOeT BECOMbIM
aprymMEHTOM B MOJb3Y
BO3MOXHOCTUN CYLLECTBOBAHUS
nywuy BHe Tena. MoHATHO,
4TO B MPOTMBHOM CJly4ae 3TOT
JQKCNEPUMEHT CTaHET JINLLUb
elle OOHOV MepeBepHyToM
CTPaHULEN.
LokTop 6MONorn4yeckmnx
Hayk J1.B.JIblyakoB,

lychakov@iephb.ru

3A0 «KATAKOH» npepnaraet

coBMecCTHyt0 paspaboTky 3A0 «KATAKOH»,
NHcTtutyTa katanmsa uMm. I.K.bopeckosa CO PAH,
NHctutyta dpunsmnkm nonynposogHukos CO PAH

AHAJIN3ATOPbI YAEJIbHOU NMOBEPXHOCTM
AONCNEPCHbIX N MOPUCTbIX MaTepuanos
cepun COPBTOMETP

M3mepeHue yaenbHoi MoBepxHOCTU mnpubopamu cepun
COPBTOMETP 6a3npyeTtcs Ha Tennoson aecopbuuu ap-
roHa unu asota metogamu 63T n STSA. Mpubopsl addek-
TVBHbI A5 ONPeAeNeHns TEKCTYPHbIX XapakTepUCTUK Anc-
NepcHbIX 1 NMOPUCTLIX BELLECTB WU MaTepranoB B Hay4HbIX
MCCNenoBaHUsAX, B NMPOMBILLNEHHOCTN (KOHTPONb KayecTsa
Cbipbsi 1 FOTOBOW MPOAYKUMM), @ Takke B YH4EOHbIX LLensiX.
M3mepeHns npuoopa COPBTOMETP ocHoBaHbl Ha 0OHO-
To4eyHoMm meTone BIT, COPBTOMETP-M — Ha MHOroTo-
yeyHblx mMeTopax BIT m STSA. Meton STSA nossonsert
onpenennts 06beM Mukpornop obpasua.
TexHn4yeckue xapakTepucTukvu npubéopoB
Jnana3oH n3mepsemon yaenbHon

MOBEPXHOCTM ettt e e e et e e e e e eeeeaaes 0,1-2000 m?/r
[Ounanas3oH OTHOCWUTENbHbIX NapLMabHbIX
OABJIEHUI Ta3a-afacop0aTta .....ccceeeeeeeeeevvviieeeeeeeennnnn, 0,03-0,95

MonHas aBTOMaTM3auus Uukia agcopoumnsa-gecopobuns.
BcTpoeHHas B npubop CTaHUMS MOArOTOBKMN
nccnenyemMbix 06pasLoB K UBMEPEHMSIM.

YnpasneHue npoueccom mamepeHus n obpaboTka
pes3ynbTaToB C Mcnosib3oBaHnem OBM.

630090 HoBocubupck,

np. Akagemuka JlaBpeHTeeBa, 5, 3A0 «KATAKOH»
TenedoH (3832) 397265, 331084;

dakc (3832) 308766,

e-mail: catacon@ngs.ru

www.catacon.ru

Mbl 0Gyyaem nepcoHan notrpebutensa paborte
Ha npuGope, o6ecneynBaeMm TEXHUYECKOE U MeToauuYeckoe
conpoBoXaeHue npubopa BO Bpems 3KCnayaTauum.
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lMpocTo
onodak,

HO B Tenb-ABuBe

Tex, KTO y4uscs nam y4mtcss Ha GUOoI0rm4eckom
¢pakynbTeTe, T0/1bk0 B MoCkBe, HaBEPHOE, AECSTKU
Thics4. Ho Takmx, kak EBreHuii, Bce Xxe HeMHOro.

OH 3akaH4MBaeT MepBylo CTEMNeHb

(o0 TOM, 4YTO 3TO Takoe, 4yTb Mo3xe) 6uogaka
Tenb-ABMBCKOro yHuBepcuteta. B Uspawnb oH yexan

B 15 ner, yynncs B LiKOJie-NHTepHaTe

C XUMUKO-OUOIOrMYECKUM YKJIOHOM, 3aTem
OTCAYXWUJ1 B apPMUN — W BOT MOCTYNWI U Ha4ya
yuntbcsl. Koraa B anpene aToro roga OH npuesxan

HaBeCTUTb MOCKOBCKUX POACTBEHHUKOB,
Mbl BCTPETUINCb C HUM, YTOObI 3a4aTb

KJ1aCCUYECKMI BOMPOC: KaKk OHO Tam?
CoBcem He Tak, Kak y Hac,
WU B YEM-TO OX0xe?

_F

Ilepsoe, 0 uem cnpawiueaem kaxcovlii
30pasomblcagujuil abumypuenm: mpyoHo au
nocmynums?

— B W3paunne ectb HECKONBLKO rocyaap-
CTBEHHbIX YHUBEPCUTETOB, @ TakXe He-
CKONbKO YaCTHbIX Y4ebOHbIX 3aBefeHnin. Tpe-
00BaHUS K MOCTyNaloWMM MEHSIOTCH Kax-
Obll TOA, B 3aBUCMMOCTM OT KOJMYeCcTBa
nofewn, KOTopble NbITAIOTCA NOCTYNUTL: YeM
Oonblle Hapoay, TEM Bbllle YPOBEHb, —
o6bacHaeT EBrennii. — Buonorus — 06-
NacTb NepCnekTMBHAsA, Xenawwmx MHOrO.
OpHako He BO BCEX yHMBepcuTeTax nopor
O[MHAKOBO BbICOKWIN.

ABUTYPUEHTY HYXHO NPenbABUTL aTTeC-
TaT 06 OKOHYAHWUN LLKOSbI (MOHATHOE AEno,
C HenmoxMmun oueHkamu) U caatb MCUxo-
MEeTPUYeCKnii TeCT — TPex4acoBOW 9K3a-
MEeH, Ha KOTOPOM 3a4atoT BOMPOCHI MO OC-
HOBaM MaTemaTuku, NPOBEepPsioT 3HaHue
QHrNMIACKOro, BHUMaHMeE 1 NamsaTb, Cnocob-
HOCTb JIOrMYecky MbICAUTb. Ha pelueHune
Kaxzol 3ajayky oTBOAUTCS Maso Bpeme-
HW, B cpedHeM no mMuHyte. OHn B 0OLem
HEC/I0XHbIe, 3aTO MX MHOro, Tak 4To pac-
cnabnateca Henb3s. Mo utoram ncmxomeT-
pUYeckoro TecTa M OLeHKe 3a aTTecTart C
MOMOLLBIO CIOXHON GOpMyIbl, KOTOpas
3aHUMaeT [BEe CTPOYKW, BbIYNCASIOT UTOMO-
Bbli Gann. OT0T-TO Gann u onpeaenser,
Habpanu M Bbl HEOOXOAUMbBIA MUHUMYM.

OOy4yeHne B yHMBEpCUTETE COCTOUT U3
Tpex CTEeMeHewn, HadmHas C nepBon. YTo-
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Obl OKOHYMTb CTEMNEeHb, HYXHO HabpaTb
onpeaeneHHoe 4Yucso Tak Ha3blBaeMbIX
akagemuyeckmx eguHuy,. B moem cnyyae,
Ha Guodake yHMBeEpcUTeETa, nepsas cTe-
neHb — 9710 153 eamHunubl. OHM Hayncns-
I0TCS 32 OnpeneneHHoe KONMYecTBO YacoB
no nNpeameTy B HELENO: CKaxXem, ecnu y
MEHS B He[esto YeTbipe yaca opraHuyec-
KOV XMMUMK, TO 9 MOnyyal 3a 3TOT KypcC
yeTbipe eauHuubl. ECTECTBEHHO, TONbKO
nocne TOro, Kak ygayHo choam 3K3aMeH.
CpaloT Mx NMCbMEHHO, 0ObIYHO NO amepu-
KaHckon cucteme multiply answers.
O6yueHure Ha NepBOli CTeNeHu, Kak npa-
BUJIO, 3aHMMAET TPU roga u, OKOH4YMB €ee,
nonyyawT 3BaHue OakanaBpa. Bce Hauu-
HaeTca ¢ 00s3aTenbHbIX KYpCOB: MaTemMa-
TUYEeCKNEe ONCLNMNAVHBI, aHTINIACKUIA, opra-
HUYeckass U HeopraHuyeckas xmmus, du-
31Ka, OCHOBHbIE KYpPCbl MO BMONOrnn — OHU
[aloT OCHOBY, Ha KOTOPOW MOXHO Aanblie
cTpouTb creunanmnsaumio. O6s3aTesnbHbIX
npeameToB B NepBblii ro4, MHOro, U Ha Ao-
MOJIHNTEsIbHbIE BPEMEHM HU Y KOro HeT. Ho
C CepenHbl BTOPOro roaa CTyaeHT MOXET
BbIOMpPaTh U3 MHOXECTBa Heoba3aTesbHbIX
KYPCOB, Kakne MMeHHO emy noceuiatb. [Jo-
MOSIHUTENbHbIE KYPChl TaKXe JaloT pasnny-
HOE KOJINYECTBO eAUHUL,, FMaBHOE — YTO-
Obl B UTOre nosly4mnacb Heobxoammas cym-
Ma. Ho Harpysky u crneumanmaaumio Kax-
Obli BblOMpaeT cebe cam. B Tenb-ABMBC-
KOM YHUBEPCUTETE HEeT CUCTEeMbl Tpynm,

npukKpenneHHblx Kk kadpeapam, roe Bce CTy-
OEHTbI OOHOW rpynmbl MPOXOAAT O4HY NPo-
rpaMmy 1 cOalT OOHU U Te Xe 9K3aMEHbI.
Monyyaetcs, 4TO Kaxnabli cam cebe dop-
MupyeT nporpammy obyyenus. Ygo6Ho, HO
1N OTBETCTBEHHO: YTO Thbl BbiOEpELLb, TOMY
Te0a 1 HayyaT n oT aTtoro 6yaneT 3aBUCETb
TBOSI [asibHelwas Xu3Hb U cyabba B Ha-
yke. Ha Tpetbem romy obyvyeHus 6a30BbIX
KYPCOB YX€ HeT, TONbKO CreuuanbHble, Y
KaXxa0ro CBOW.

Y10 NnponcxoamT ¢ TemMu, KTO 3a Tpu roga
He Habpan HyxHoe 4ncno eanHunu? Ecnm
CTYHEeHT Bce-Taku Habpan 6onbwe 75 6an-
JIOB 1 He 3aBanuean 6osblue OBYX KYpCOB
B ro, — Cpasy He OTYUCNAT: CTENEHb MOX-
HO pacTaHyTb 0O cemu net. Ho ecnu Bbl
He 3aKoH4YMNW CTeneHb B TPW roga, BO3-
pacTteT nnarta 3a obyyeHune. FocypapcTBo
cybcuampyeT CTyaeHTa TOJbKO B TeYeHue
Tpex NeT, 4acTMYHO onnayveas yyeby, a
ON9 TOro, KTO He ynoXxusics B TpW roaa,
fanbHenwee oby4yeHne NoAfopoOXaeT.

MoHATHO, 4TO 0Oy4yeHuMe nnatHoe, HO
€CTb MHOXECTBO CTUMEHAUN, U KaxAbl
MOXeT HaWlTW Takylo, KoTopas nomonaer
JINYHO emy.

— Hy yorc u kaxcowiit?

— Komy ctuneHamsa He HyxHa, TOT ee He
nuet. Ho B obwem BCe He Tak CTpaLluHO.
[ocynapCTBEeHHbIE YHMBEPCUTEThI, KakK f
yXe ckasan, rocynapctsoMm u cybcuaunpy-
I0TCSl, MO9TOMY rof, o0yyeHus Tam B [Ba-
[Ba C NONOBMHOWN pa3a AeLleBne, YeM B Ya-
CTHbIX 3aBefeHusX. ECTb MHOro cTunex-
N pns niogen ¢ coumanbHO U 9KOHOMMU-
4eCKW TAXESNbIM NONOXEHNEM, ONS BbIXOL-
LeB 13 60eBbIX YacTelh apmun. HoBble pe-
naTpuMaHTbl NOnyYyaloT NPMMEPHO ABa rofa
B6ecnnatHoro obyyeHus 3a cuet MuHucTep-
cTtBa abcopbuuu. MNpuryem nocTynate MOX-
HO He cpaady, a B TeyeHue Tpex-yeTblpex
NieT nocne npuesaa, Koraa Bblyyuilb A3bIK.
Mockonbky 6ONbLUMHCTBO MONOALIX NIOAEN,
npuesxaioLwmx B Uspannb, cHavana nayt
B apMuio, rogbl cnyx6bl UM He 3acyuTbl-
BAlOTCA, Tak YTO NMOCNe apMuM ecTb eLle
NIbrOTHOE BpeMs. A Kpome TOro, No yBOJb-
HEHUW Bbl NonyvyaeTe BbINIATYy, KOTOPOW
XBaTaeT NpUMEpPHO Ha nontopa roga oby-
yeHus. BbixoguT, 4TO TOT, KTO npuexan B
M3pannb B BO3pacTe OKOJIO BOCEMHAALLA-
TV NEeT 1 OTCAYXWn B apMuu, He nnatut
NPakTUYeCKN HUYEro.

OnnaTtutb y4yeby nonHocTblo, 6e3 BCs-

KUX CTUMEHANS 1 AoTauuni, gaxe paboTa-
IOLLMIA MONOAOW 4YENIOBEK, CKOpee BCEro,
He cmoxeT. To eCTb TeOPEeTUYeckn Takoe
BO3MOXHO, HO paboTaTb Mpuwnockb Obl
CTOJIbKO, 4YTO 3TO ObII0 Obl HECOBMECTUMO
c yyeboir. OgHako aekaHaT UaeT HaBCcTpeyy
CTyAEeHTaM, noMoraeTt NoAbICKMBaTb CTU-
neHgun, doHabl nnu cnoHcopos. OpuH
4enoBek MOXET Nony4aTb U HECKONbKO CTU-
neHauin, ecnm ecTb 3a 4to. C gpyroin cTo-
POHbI, CTYAEHTbI, YbM CEMbU OABHO XMBYT
B M3paune, He Nonb3ylTCS CTUNEHANAMU,
eCcnn UX POAUTENN B COCTOSIHMW ONNaTuUTb
obyyeHue.
— A Hem au 6 H3paune KoHYyepHO8 uiu gupm,
Komopule naamuau 6l 3a 00y4eHue cmyoeHma,
¢ mem umobvl OH NOMoM 6 3molil pupme pabo-
man?



— EcTb Takag ¢wupma! HasbiBaeTcs ap-
Musi. OHa HabupaeT NepcrnekTUBHbLIX pe-
04T, cneunanuaupyloLmxcsa B obnactu
9NEeKTPOHUKM, GU3nKKM, matemaTukmn (6mo-
NIorn pexe, HO BCe-Taky ObIBAIOT HYXHb),
onnaymBaeT NepBylo CTEMNEHb, a ECIN HYX-
HO, TO 1 BTOpYylo. KOHEYHO, PrpMbI TOXe
WLLYT NEPCNEKTUBHbIX CTYAEHTOB, 0ObIYHO
Ha BTOPOW-TpeTuin rog obyyeHus. Buibu-
paloT Mo oueHKaMm, 3a4acTylo ycTpausalT
KaHampaTtaM COOCTBEHHbI 9K3aMeEH.

Bcem noHATHO, 4TO, ecnu Tbl pewunn
Cepbe3Ho 3aHMMaTbcs buonoruen, ocTta-
HaB/iIMBaATbCA Ha I'IepBOVI cCTeneHn HetT
cMmbicna. buonor ¢ m3pannbckolr nepBon
CTENeHblo, XOTS U HOCUT ropaoe nms 6a-
Kanaspa, — no cytu, nabopaTopHbI Yyep-
Hopabounii, ucnonHutens. Noatomy Oyay-
wue 6uonorn OCTaloTCs B YHUBEPCUTETE
1 nenawnTcs «MacTtepamMu», TO eCcTb mMaru-
cTpamu. Kak npasuno, Ha BTOpOW cTene-
HN oHK paboTaloT y npodeccopa, 3aHATO-
ro B UHTepecylowen obnactu.

Ha nepBoli cTeneHn CTyoeHT MOXET Bbl-
MOMHUTL MPOEKT (HEeYTO BPOAE KYypCOBOW
paboTbl), KOTOPbIA 3aHMMAET AOCTATOYHO
MHOro BpemMeHun n 3a KOTOprVI ondaATb Xe
nonaraeTca CKONbKO-TO akKageMunyeckux
eanHuL. Npodeccopa, KOTopble BEAYT Chne-
LManbHble KypCbl, Kak MpaBuio, He TOJIbKO
npenoaatoT, HO 1 3aHMMAIOTCS Hay4YHON pa-
6oToi. 3a npenogaBaHne OHU NOJyHalT OT
YHUBEpCcuUTeTa AOOMOJNIHUTESb-
Hble cybcuann Ha nabopaTop-
Hble nccnenoBaHus. XoTsa CTy-
OEHThbl, KaK 9 yXe ckasan, He
npukpenneHsl kK kadenpam, HO
camu kadenpbl Ha dakynbTe-
T€, KOHEeYHO, eCTb, NPUMEPHO
Takue Xe, Kak U B POCCUNCKNX
yHMBEpcuTEeTax: 3oonorum, 60-
TaHWKW, TEHETUKM, MUKPOOKMO-
norun... Npodeccopa ¢ pas-
HbIX Kadenp 4MTalT CBOU Kyp-
cbl 1 BeayT nabopaTopHble pa-
60Tbl, BO BPEMS KOTOPbIX NMpe-
nogaeartenb oTbupaeT TOMKO-
BbIX pebaT Kk cebe Ha Kypco-
Bble MPOEKThI, a Mo pesynbTa-
TaM NPOEKTOB — yXe Ha pabo-
Ty BTOpOV cTeneHun. B ctyneH-
Tax-MOMOLLHMKAX OHN 3anHTe-
pecoBaHbl — 3[1eCb BCE, KaK 1
B Poccun. CTyneHT Ha Kypco-
BOI paboTe AenaeT ManeHbKylo 4acTb 60J1b-
woro uccnegoBaHus. M nocne okoH4aHUs
nepBOW CTENEHN, KOrAa CTYAEHTbl FOTOBAT-
Csl CTaTb MarmcTpamu (aHanor poCccuiicKo-
ro AunnomMa), OHW NPOAOSIXKAIOT y4acTBO-
BaTb B 00Lel paboTe Hay4yHOW rpynmnbl.
Ecnu npodeccop npepnaraet nepcnekTmB-
HOMY CTYLOEHTY Aenatb y Hero B naboparto-
pUn AUNAOMHy0 paboTy, TO OH, Kak Hay4-
HbIi PYKOBOAUTENb, OMjavyMBaeT BTOPYIO
cTeneHb 06pa3oBaHus. Pasmep ctuneHgun
B J@HHOM Cnyyae 3aBUCUT OT ycrneBaemoc-
TV cTyaeHTa n oT BloaxeTta kadbenpbl 1 na-
6opatopun. Tak Unu nHave, penko KTo U3
CTYOEHTOB BHOCMKT BCIO MnaTy 3a BTOPYIO
cTeneHb M3 CBOEro kapmaHa.

MOHSATHO, YTO 3@ BTOPOW CTEMNEHbIO Chne-
aoyeT TpeTbs. OHa aHanormyHa poccuiic-
KoV acnupaHType. TpeboBaHus npu no-

CTYNNEeHUN — OKOHYaHWe BTOPOI CTEMNEHU
CcOo cpegHumM Gannom Bbilwe 85 1 aunnom-
Haa paboTta. CTyAeHTOB U3 ApYyrux By30B
N n3-3a rpaHuubl NpUHUMaeT cheuunasb-
Has BCTYNUTENbHAs KoMuccus. Tak Xe Kak
1N Ha BTOPOW CTEMEHU, HYXHO HANTL Hayy-
HOrO PYKOBOAMUTENS, Y KOTOPOrO CTYOEHT
OypeT nucatb paboTy M KOTOpPLIA Npeaoc-
TaBUT CTUMEHOMWIO, YACTUYHO WM MOJSTHOC-
Thi0 MOKpPbIBAOLLYO nnaty 3a obyvyeHue.

Cuctema oby4yeHMss BO MHOroM noxoxa
Ha pPOCCUNCKYlD. TeopeTnyeckme 3aHaTuS
no Takum nNpegmeTam, kak MmatemaTtuka nunm
$u3auka, No GMONOrMYecKNM Kypcam — LMK
NeKuMin 1 napannensHo nabopaTopHble pa-
60Tbl. OBy4YeHne BeJETCA Ha MBPUTE, @ BOT
noyTn Bce y4yebHble nocobus — y4ebHuku,
cnanipl Ha NeKUUsIX, Hay4yHble CTaTbW —Ha
aHrnuiickoM. CTyneHTbl BTOPOM 1 TpeTbei
CTeneHu, Kak 1 acrnMpaHTbl B POCCUNCKNX
By3ax, 3aHMMatoTCs CO CTyAEeHTamMM NnepBom
cTeneHun, 06bACHSAIOT NPONAEHHbIA MaTepu-
an. CemumHapsbl ObIBAOT BGIMXKE K KOHLLY Tpe-
Tbero roga oby4yeHus.

OpHa 13 obs3aTeNbHbIX OUCLMMINH Ha
nepBoOi CTENEHN — 3HAKOMCTBO U OCHOBbI
paboTta ¢ 6a3amMu OaHHbIX: B BEK KOMMbIO-
TepHoi 6uonorum 6e3 3Toro Hukak. EcTb
crneumanbHbIi Kypc, MOCBSILLEHHbIN pabo-
Te CO BCEMU WUCTOYHUKaAMU MHDOpMaLUK,
KypcCbl, roe ydyatca 6onee crnoxHon pabo-
Te ¢ TeMu xe 6asamu 1 nNporpamMmmamu.

Hawu ¢ Teav-Asuse:

cmydennmut Ouoao2uuecko2o paxyivmema
TAY— e6vixoouvt uz CHI. Eezenuii —
emopoii cnpasa

EctectBeHHO, 6€3 KOMMbIOTEPA U YYUTb-
CSl Kak-TO He NpuHATO. Bce nekuMoHHble
KYpCbl HAXOASATCSA B UHTEPHETE: MOXHO CKa-
YyaTb TEKCT Ha cnainpax, a MoXHO BMAe03a-
NMUCb NEKLMU; MOXHO nocnatb npodecco-
py BOMPOC MO 371€KTPOHHOW No4YTe — KOPO-
4ye roBops, TEOPETUYECKUI KYPC BMOJIHE YC-
newHo WAET B BUPTyalbHOU cCpene, XOTb
He e3gu B yHmBepcuTeT. (Bnaro nocele-
HMe KypCoB Heobs3aTeNbHO, 3a WUCKIoYe-
HMEM aHrnMickoro n nabopaTopHbIX pa-
60T1.) ECTb OBWMIA CaANT MepBOI CTeneHun
no 61Monornm, Co CBOUMN CTPaHUYKamMu Ans
Kaxnoro npegmeTa, rae BblIOXEHbl He
TOMbKO NEKLMU, HO U crneumranbHblie Tpebo-

N3 JANIbHUX MNOE340K

BaHUsa npodeccopa, KOTOPbIN BeOeT Kypc,
cBexasi Hdopmauus ans CTyoeHToB, BOM-
pOCbl 9K3aMEHOB MPOLUJIbIX JIET, NOJIE3HbIE
CCbINIKW Ha Apyrue camnTbl... JTIOOYI0 KHUXKY
N3 YHUBEPCUTETCKON BUONNOTEKN CTYOEHT
MOXET MOJIy4nUTb B SJIEKTPOHHOM BEPCUM.
(ECTEeCTBEHHO, KaxAbli yyalmniics 3axogmt
Ha CalT 4yepe3 CBOW HOMEpP W Kog — 3TO
cyacTbe He Of1s Bcex JiobonbiTHbIX. Ho koe-
4TO MOXET yBUAETb N0OON Xenawwmii:
www.tau.ac.il) ¥ canta ecTb aHrammnckas
BepCUsl, MOCKONbKY CPean CTyAEeHTOB UMe-
I0TCS1 @HIOroBOPSILLME, Aa U COBPEMEHHAS
6uonorvs Hembicnuma 6€3 aHrMMNCKOro
a3blka. CyLeCTBYOT, KOHEYHO, U OObIYHbIE
ByMaxkHble Y4eOHUKN, HO OHU CTOSIT OYEeHb
noporo. Mx, kak npasuno, 6epyT B 6ubano-
Teke, KoTopas ToXe, pa3ymeeTcs, CHabxe-
Ha CEeTEBOM CNPaBOYHOW CUCTEMOM: MOX-
HO 3apaHee y3HaTb, €CTb NN B
HaM4YUM Ta WU VHas KHUTa, U
nonpocuTb U3BECTUTb, Korga
OHa MosIBUTCS.

(3ameTuM B ckobkax, 4To 1
poccuiickne buonoruyeckme da-
KYNbTETbI HE NbIKOM WnTbl. Ecnn
Ha BalleM KOMMbIOTEPE HE ycTa-
HOBJIEH MBPWUT, HE OrOpP4YamTECH,
a Habepute www.bio.msu.ru —
30€ecb, Ha cainTe 6uodaka MIY,
B pasnene «[1poekTbl», TOXE eCTb
3anucm nekumn B Buageodopma-
Te n MHoroe gpyroe. lpasaa,
NIEKUMOHHbBIX KYpPCOB TaM Moka
BCEro [ecCsTb, 3aTO MOCTOSIHHbLIM
yuTaTensm «XuMmm 1 XN3Hn», Ha-
BepHoe, OyOeT MHTEepPECHO YBU-
0eTb «BXUBYKO» AokTopa 6uosno-
rnyeckmnx Hayk A.A.KameHcKoro un
akagemuka B.IM.Ckynadesa.)

A 4TO pnenatb TEM, KTO, OKOH-
4YMB NEPBYIO CTEMEHb, HE YBUAEN ANa cebs
nepcrnekTuBbl B G1MONorvm 1 pasayman Ces-
3bIBaTh C HeWn XM3Hb 1 kapbepy? [Nepsas
cTeneHb No 61osIorMM gaetT BO3MOXHOCTb
Y4MTbCS Ha BTOPOI CTyrneHu B Ntoboii 06-
nactun. MoxHo, Hanpumep, paamkanbHO
CMEHUTb CMeLnanbHOCTb U HayaTb Y4UTb-
CSl Ha 3KOHOMMWCTa UK opUCTa, a NOTOM
pabotaTb B GMOTEXHONOrMYECKOol Kommna-
HuKM. B camom pgene, ecnn ¢upma npopa-
eT reHHO-MoAMbUUMPOBaHHbIE MPOAYKTHI
MU NMPOU3BOAMT [0POrocTosLime npena-
paTbl ANns Tex xe 61MOonorn4yeckmx uccne-
0OBaHUA, MeHeOXepy COBEPLUEHHO He-
NULWHe 3HaTb, 4TO B kneTtke genaet OHK,
a yto PHK!

E.MaBwyk
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— Maiik, nesee! Buguwb npoxon mexnay nposogamun? Tak, cnpa-
Ba NaHesb C BblKNOYaTenamMu. TpeTuii BbikIOYaTeNb HALO MNOfA-
HATb... Tyro npet? Mososu Kat. Tak, nonpobyite BmecTte. OT-
nnyHo. Tenepb obBa 6erom nMpsiMO A0 BEHTUNILMOHHOMO JIHOKa.
Tak, monogupl. Mepepn Bamu nynbT. K Hemy! Tak... A Tenepsb, Kak
S y4un: 3KCTPEHHOe oTkoYeHne peaktopa! He nonyyaetca? Ay-
main, Maiik, gymaii... Huuero He Hapgyman? 30Bu Bcex... berom,
6erom, He otBnekaemcs! Cobpannce? Oymaem BmecTe! Moaro-
BOW WTypM — BbicTpo! ECTb pewenne? Hy-ka, Hy-ka... OTamuHo,
Maiik! Mporpamma oTknoYeHnst akTuenpoBaHa! PebaTa, Bbl BCe
monogzubl!.. Maiik, komaHoy — B BOKC, @ cam KO MHe, JOpOrow!
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Yepes muHyTy, yxe B nabopartopun, Maiik KpUTMYECKM OCMOT-
pen npuCyTCTBYIOLMX, 3aTEM HETOPOMIMBO, NoA BceoOLlme an-
NOAMCMEHTBI U ynloniokaHbe, npobexan MrMO NoAei U NpbIrHyn
MHE Ha pyku. JlaBopaHTkM 3aclociokanu 1 nonesnu rnagutb ca-
MOAOBOJILHOTO KpbICa.

Tyt nopowwen 3Hapto, u Maiik 3anpeiran oT Bo30yXAeHWs: nocne
BbIMOJIHEHHOrO 3a4aHng eMy nonaranacb [03a CreuvanbHoro
TOHMKa (MO CyLLECTBY, 9TO HAPKOTVK, HO Takoe CNOBO 3anpeLle-
HO MPOW3HOCUTbL B CTEHAX WHCTUTYTA).

— Mornogeun, Maiik! Monyyain 3acnyxeHHoe ynosonbcTeue. — U
OHAPIO BBEN B KPLICMHYIO Nanky Wriy Lnpuua.
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[anee meHa no nnevy noxnonan Cnox:

— BwkTop, 970 BnevatnseT. 9 pgan komaHgy topuctam, u yxe
cerogHs OymyT nateHTbl. A Mo noBoAy KIMEHTYpbl — MAEN, Kak
Tbl 3HaELb, COTHM.

— Yo BbI, 6HOCC, — BO3pasun g, — TYT elle HenaxaHoe none
ons uccneposanuin! B nabopatopum mou pebsTkm BeayT cebs
Bpoae Obl NpefckasyeMo, a BOT Kak 3TO MOMAET B MPOMbILUAEH-
HblX MacluTabax?

— ECAn Mbl HE HAYHEM, TO M HE Y3HAEM HMKOrAa, — Kak BCe-
roa, BCTaBun OHAPIO.

9 yBepeH — MMEeHHO OH noaxnecTbiBaeT CnoHa. 3pecb Oen-
CTBMTE/IbHO MOMaXvMBaET HEMaNbIMU AEHbraMu, a KOHKYPEHTbI Ha-
CTYNatoT Ha NATKW. QHAPIO C HaMK TONbKO M3-3a AeHer. 9 n cam
MOHMMAI0, Y4TO AJ19 Halero pasBuTUS HeoOXOAVMbI UHBECTULIMK,
HO 6e3 KOHKPETHbIX KOMMEepPYeCcKMX MPOeKkToB ux He ByaerT.

— lMprHumMNUanbHO BOMPOC YXe pelueH, BukTop, — npogomxun
CnoH. — Tenepb Ham OCTAeTCs TOAbKO ONPEAENMTLCH C MEPBOHA-
YanbHbIM HanpasneHneMm. Tbl, 6e3yCnoBHO, NpaB: Nnoka 1ccnenoBa-
HWS He 3aBepLLEHbl, HaLLUX PeBATOK HEMb3s A0MycKaTbh K CNOXHbLIM
TexHnyeckuM pabotam. [a 1 ¢ NnLEH3MsSMU BOMPOC HEMPOCTOM.

— Torga — Cenbckoe X035iCTBO, — KMBHYN 9. — 3TO He Tak
CNOXHO, BCe HaBblkM YyXe oTpaboTaHbl. Ho 3aech notpebyetcs
KonoccanbHoe KONMYeCcTBO 0CODeiA.

— Kak Tonbko 3anyckaem npoekT, MHKybaTopbl HAaM NOCTaBsAT B
TeyeHne ABYX HeleNlb — WX 0CTanocb ToNAbko cobpatb... Mbl MO-
XEM yXe BeCTV NeperoBopbl HA Cepbe3HOM ypoBHE?

— He Buxy npuynH, noyemy Obl M HET. Ha OMbITHLIX MOAAX
pebsTkn nokasanu cebs npekpacHo. K Tomy xe, s aymaio, dpep-
Mepbl yXe camu TpybsaT Apyr Apyry O Hawem npoekTe.

— Ewe 6bl! [deweas v akonornyeckn yuctas 6opoba ¢ Bpe-
ONTENIMN N COpHAKaMu. 1 9TO TONbKO Hayano.

— [naBHoe, 3aTKHWTE rNOTKy Gopuam 3a npaBa XWMBOTHbIX, @
TO 5 yXe HauymHal 6ecrnoKoUTLCS 3a CBOK XM3Hb.

— He BonHyiica, Buktop! Ckopo Tbl Gyaelib e3auTb Ha cob-
CTBEHHOM OPOHMPOBAHHOM NMMYy3uHe!

— He cwmeiitecsh, 6occ.

— JlapHo, napgHo... Focnoga! — rpomko obpaTtuncs CnoH Ko
BCEM MpucyTCTBYyIOWMM B nabopatopun. — MoOMeHT HacTan, 1 ¢
CErofHsILHEro AHS Mbl HaYMHAEM peann30oBbiBaTb KOMMEpPYEC-
KuiA 3Tan Hawero npoekTta «MynbTUKpbICa».

AnnoanCMEHTbI, BbIKPUKK, CBUCT. BOCC NOAHSAN PYKY M LUMPOKO
ynblGHYNCS:

— locnoga, Hawm npubbIIM 3aBUCAT OT Ballel cnaxeHHoln pa-
60Tbl. Mbl — OTNAMYHAA KOMaHAa, Mbl crpaBumcs. HanomuHaio,
4TO C 9TOr0 MOMEHTA Bbl AOMXHbI TECHEE COTPYAHMYATb C OTAE-
nom mMapkeTuHra. Y meHs Bce. 3a paboty! — W BenmyecTBeHHO
yaanuncs.

Maiik cngen y MeHs Ha niedve, yaAMBIEHHO O3upancs, gepran
HOCOM U LWEKOTan MHe LWEK ycamu.

— Hy uT0, Opyxuwe, — obpatuncs 9 K HeMy, NoyechiBas 3a
€ro ywkoMm — TaMm, rae HaxoAwunoCb rHe3no ANs ONTMYECKOro
kabens 1 noa3apankn akkyMynsTOpoB MyfbTUKOMMA, — Tbl FTOTOB
K BCEeMUpHON cnase?

Puck obnaxatbcs 6bin Benuk. [la, cuctema vn3 naTuaecaTi oco-
6ell nnoc Boxak-cepsep paboTana ctabunbHo. Ho Mbl noka He
3HanW, Kakme Clopnpu3bl rOTOBUT MPOMBILLIJIEHHAS 3KCnayaTaums
61ONOrMYECKNX MYNbTUCUCTEM: KpbiChl OblIM NepBbiMU. 103TO-
My ANIF 3KCnayaTaumy B MOMEBbIX YCNOBMSX MEPBOHAYANbHO pe-
WNAN AenaTh 3anacHbIX BOXAKOB-CEPBEPOB HA KaxAbli OECATOK,
0[lHaKO pacyeThbl NOKa3biBauW, YTO PEHTABENbHOCTL NPU 3TOM 3Ha-
YMTENbHO MaJaeT: KaXApI BOXaK CTOWA Ha NOPSLOK AOPOXE ps-
[LOBOV MyNbTUKpbICh. A ans addekTnBHON paboThl B none Tpe-
60BanoCb He MeHee ThiCHYN 0COBEiA.

TyT CTpalHbIiA BOV MOAHAAM GMONOrK: OHM BOSANMCL 3KONOr-
4ecKon kaTacTpodbl B Cly4yae BbIXOAA CUCTEMbl U3-M04, KOHTPO-

ns. Ho Hawm no66uctel B CeHaTe NpoOun-Taku HyXHble 3aKOHO-
NPOEKTbI, 1 BOW MOCTEMNEHHO nepellen B B6eCCUbHOE pPblYaHue.
Tem Gonee 4TO yaanocb nokasaTb, Kak MCMNONb30BaTb MyNbTW-
KPbIC B PEryNMpoOBaHMM YUCIEHHOCTM NOOLIX BUAOB, B TOM Yuche
1 BpPeAHbIX. A 3TO 4aBano Tem e GUonoram Hemaoxylo BO3MOX-
HOCTb mourpaTtb C npupomoi. M euwe: MynbTUKPLICH MOrIK pe-
WNTb CcaHuTapHble Npobnemsbl GOMbLLUIMX FOPOAOB — Hanpumep,
Hanpo4b M3BECTU TaM KPbIC U Mbllel. 340pPOBO, He Tak nn?

OnHaKO HU §, HXU MO KONnern (Kpome JHAPI0) HE UCMbIThIBANN
60NbLUOA PafoCTM OT CTOMb ObICTPOro NpPoaBuxeHus «MynbTu-
KPbIChI» Ha peasibHbI PbIHOK. BbiNM 00CTOATENLCTBA, KOTOPLIE HAC
cmyuianu. Beab 4TO Takoe KOHKpeTHass MynbTukpbica? MpocTo
KpbiCa C BXMBEHHbIM B MO3F MWUKPOKOMMbIOTEPOM, MNO3BONSIO-
LWMM YNPaBnsTb €0 Ha PacCTOSHUM U BLINOMHATb 3aNI0OXEHHYI0
nporpammy. Huyero oco6eHHOro B npuHumMne. Maesa B Tom, 4To,
COEVHASACh N0 pafauoKaHany, COTHS KPbIC CTAHOBWMACh TOW Xe
COTHEW, HO YyXe ynpaBnisieMoit B ¢cTO pa3 00/iee MOLHbIM KOMIMb-
loTepom. W ele, camoe rnaBHoe: 3TOT BWUA KpPbIC Obla BblBEAEH
MNCKYCCTBEHHO, UMEHHO B LENAX MYNbTUKPLICUHOrO npoekTa. OHu
umenu 6onee pas3BUTbIA MO3T.

Kectatun, kpbiC BOOOLLLE HMKOrAA HE CYMTanu TynbiIMU XWUBOTHbI-
MU. HO Hala pa3HOBMAHOCTb, [ ELLE C BXMBIEHHbIM KOMMbIOTE-
poMm, Bbi3blBana yameneHue. MHorga kasanocb, H4TO KOMMbIOTEPbI
nonpocTy YCUNMBAIOT UHTENNEKT KPbIC. 9TO, KOHEYHO, Nullb WN-
N03Us, HO...

HekoTopble 0COGM MOrau He TONbKO «MOHMMATb» CNOBECHbIE
KOMaHabl (KOMMbIOTEP WX NEpPeBOAMN B yNpaBnsiollmMe MMNyfb-
Cbl), HO U OTBeYaTb, 00WAaTbCcs. Takyld BOSMOXHOCTb Mbl, TAikOM
0T PYKOBOACTBA, 3anporpamMmupoBanv. M nHorga kasanocb, 4TO
rpbI3yHbl OTBEYAIOT HAM OCO3HAHHO.

Tak unn nHave, ata npobnema TpeboBana AanbHEWLIEro nay-
YeHusl, HO BPEMEHU Y Hac He Obino.

Malik y MmeHs Ha nnedye — COBCEM He TOT Malik, KOTOPbIA PyKO-
BOOMT KOMaHZOW MYNbTUKPbLIC. OTO LWYCTPbLIA 1 3a6aBHbIA KOMOK
Mexa C XBOCTOM M yCamu, 4TO BbIBOAUT Ha 3KpaHe MOero kap-
MaHHOIO0 KOMMbIOTEPAa HaWBHbIE BbiCKA3blBaHUS, BpoAe: «HTO-TO 5
3M3p3, KaK LyLblk», «33x, cenvac Obl 9 noxasan. Mscua Obl Komn-
yeHoro. Henb3s, HO xou-ual», «eB4oHKy, Obl, a? BukTop, a Thl
Obl TOXe AeB4oHKy, a? Jllobnio a9 310 meno! Moacagn KO MHe B
knetky KaT, 9 el goctaBnio ya0BOIbCTBME».

31y dopmy 00LLEHMS CO3AaBaNM HallW Lanonan-nporpaMmmMmc-
Thl, U TYT yX Hu4yero He nogenaelwb! Cospanu. Tenepb U3BONbTE
cnywatb: «YX, KaxeTcs, 1 COBCEM 3aragaun knetky. X0o3suH, Bbl-
pyyaii, ToHy B dpekanuax!» Unu: «3i, nabopaHTel-xneoaepsl! Boas
nante, caguctbl!» Unu: «HavanbHWK, CKOMbKO MOXHO Hapbl MATb?
Korpa Ha nporynky?»

OpnHako korga Malik pykoBOAUT KOMaHAOW M3 NATU OECSTKOB
MYNbTUKPbIC, 3TO HACTOALLMIA BOoXak. OH NONHOCTLIO YXOAUT B CBOU
QYHKUMM 1 cTapaeTcst BbIMOMHUTL MX OE3YKOPM3HEHHO. M paxe
He BEPUTCS, YTO OH — BCEr0 JIMllb XWBOW MaHWUNynaTop CBOEN
CEPBEPHOV Nporpammbi.

— Hy, Buktop, pacckasbiBaii, kak BCe npoLuio?

CnoH, koTopbli, kak Bcerpa, O6bin1 060 BCeM MHPOPMUPOBAH,
Mnobun BbICNYWMBATb O4YEPefHYI0 CBOAKY OT Pa3HbiX COTPYAHW-
KOB, Ha OCHOBAHWW YEro Aenan kakue-To CBOM BbiBOAbl. [03TO-
My, He yrnyonsasce B noapoOHOCTU, S U3N0XUI TONbKO CYTb Aena:

— Bocc, gena paxe nyyuwe, 4em Mbl oxuganu. NMonHocTbO yaa-
nock o6paboTaTb He CTO rekTapoB, a OKONIO TPexcoT. M aTo 3a
[1Ba AHS.

— 91 He 3Hato, CKONIbKO 3TO — rekTap. Jlyywe B akpax.

9 nepesen Bce B akpbl. CNOH JOBONLHO KUBHYI:

— CKonbKo CneunanvucToB 3a4eiCcTBOBAHO?

— Bocemb. He cuymTas TpaHCNOPTHOrO M BETEPUHAPHOro nep-
COHanos.

— Bcero Bocemb?! 3ameuartensHo!
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MBI pozioipkaeM nedyaraTb paccKasbl
nobenuTeneil KOHKypca GaHTacTHKU
«XUMHUHU U KU3HU», KOTOPBIN MPOXOJUIT B
HHTEpHETE, Ha caiite «CamMu3gaT» npu
DnexTpoHHON OubnuoTexke Makcuma
Moumkosa (http://zhurnal.lib.ru). Tperbe
MecTo 3aHsa Bnaaucnas BeictaBHO# ¢ pacckazom «Kpeica, Oyab
gyenoBekoM!». BragucnaBy 29 net, mo 00pa30BaHHIO HCTOPUK
rocylapcTBa U IpaBa, )XHUBET B ropoxae Kpacnonape, aBrop
TeaTpasibHbIX Nbec U Tenecuenapuen. [Tybnuxyercs ¢ 2004 roaa,
B «XHMMUH ¥ )KU3HU» — BIICPBEIC.

— Korpga npouecc onTMM3npyeTcs, TO Ha Takoe YUCNO MyJb-
TUKPLIC OYyAEeT AOCTATOYHO TPOUX TEXHUKOB.

— Tak... Ckonbko CepBepoB MCMNOnb30BaNn?

— BocemHaguatb. KoHeyHO, ManoBaTo Ans ABYX C NONOBWHOM
Tbics4y ocobell, HoO c60eB NpakTUYeckn He ObiNo.

— Mpaktnyeckn?

Yept! He xoten cebe ayuly pBaTtb, HO MPUAETCS PacCKa3blBaTb.

— [lBa oHs Ha3ap, ciyynnach MOLLHAs SnekTpoMarHuTHas byps.
Kctat, 06 aTom Hac He npenynpeaun otoen obecrneveHus, a
3T0 ero 0653aHHOCTb — CneauTb 3a Noroaoin.

— 91 pa3bepycb. Hy?

— Maiik... MNpepBanacb CBA3b, U OH OTKAOUMNICA. ABTOMATU-
4yeckn BOTKHYNCS CeAbMOI cepsep, 3anacHon. A Maiik n ewe
[BajuaTb ofHa 0cobb BbIManu U3 CETW.

— W yacto Takoe 6ynet cnyyatbes? — Bocc Haxmypuncs. OH
NoACHUTbIBAN BO3MOXHbIE YOBITKU.

— 9 xe ckasan: y Hac He 6bln0 MHGopmaLmmn. Beinaslumne oco-
OV HUKy[a He OEHYTCS — OHW nof ynpaBneHunem Maiika. 9 oy-
Malo, 4TO B TEYEHME Tpex CYTOK OH BbIAAET Ha Hac CamoCTos-
TenbHo. JInbo ™Mbl ero Halgem. Hukyma oH He AeHeTcs.

— JlagHO, — CMOKOMHO oTMaxHyncs CNoH, NMOCKONbky ObICTPO
NPUKWUHYM, YTO Takme yObITKM yKnafblBaloTCs B NMPeAenbl Herpen-
BUIEHHbIX PacxofoB. — XoTs xasb: Maiik Obln HeMmI0Xo packpy4yeH
Ha TB. Ho B cnyyae, ecnv oH He BEpHeTCs, HailneM emy aoybnepa.
HaumnoHanbHble repov He OOMKHbI NPONafaTh, Xa-xa-xa...

Maiik Tak 1 He Bbllen Ha cBA3b. MoxeT ObiTb, cpaboTanu uH-
CTUHKTbl M OH C KOMaHZOWN ywen B KakWe-TO HeJOCTYMHble ANs
CBSI3U MOA3EMHbIE HOPBI?

W Bce-Taku npoekT pas3suBancs Hennoxo. CepbesHble npubbl-
NN, a K TOMY Xe Mbl NOAYYUAN MHBECTULMMN OT NPaBUTENLCTBA HA
KOe-Kakne BOEHHble MpPOoekTbl. B TeuyeHme 3TOro monyroga s 3a-
paboTan CBOI nepBbli MuAAMOH fonnapos. Eule yepes Tpu me-
caua y MeHs ux Obino yxe ABa. A elle Yyepe3 Mecsl, 9 Havan
noaymelBaTh 0 coO6cTBEHHON NnabopaTtopun. M BOT Toraa, nocpe-
[N HOYM, — 3BOHOK B [ABEPb.

A Bckounn. XXeHa HeO0BOSILHO 3aBOpOYanach, HO NpPoMonyana: ¢
Tex nop kak g ctan 6orat, 3HAMEHUT U yBaXaem, ee OTHOLIEeHUE
KO MHE CYLLECTBEHHO WU3MEHWUNOCh, & CKaHAaNbHble BbIXOAKM CO-
BCEM npekpatunncb. B obLliemM, s oTKpbin ABEPD.

Ha nopore ctosin CnoH co6CTBEHHO NepcoHo. bneaHblit, Kkak
CMepTb. 3a ero CNUHOM Masyuno HEeCKONIbKO TEMHbIX Guryp B
BOEHHO-MOpPCKON dopme. MHe 3T0 cpa3y He MOHPaBUIOCH.

— BukTop, y Hac 6onblune npobnembl! — npoxpunen CnoH. B
TakoM COCTOSIHUM S ero elle HWKOraa He BUIEN...

MoTomM Mbl cupenu B ofHOM M3 3anoB wTaba BM®. MoHuTop
BMCEN [0BONIbHO BbICOKO, OTYEr0 MPUXOAMIOCH HeynoOHO 3aau-
paTb ronoey. Ha B1AEOCBSA3U C HaMU Obll KOMaHAMP NOABOAHOW
nogku knacca «Oraro». Cama nogka Haxogunacb rae-to B WH-
[LMIACKOM OKeaHe, 4YTO, BMPOYEM, He MMeNo 0cob0oro 3HayeHust
6naropaps CryTHUKOBOW CBS3MU.

— KanwuTaH, ewe pa3 fonoxute o6CTaHOBKY, YTOObI Crbiluanu
cneunanuncTbl, — yctanbiM roflocoM npukasan cefoBnachblil aj-
MUpan C XULWHbIM JINLOM.
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— EcTb, cap. Henento Hasap Mbl 06HapYXunu Ha 6opTy KpbiCy.
N BOT... — TyT ronoc kanuMtaHa nponan CeKyHAbl Ha Tpu, a 'y
MEH$, KaK rOBOPUTCS, NOTEMHENO B rnasax. 9 BUenwics B MOA-
NIOKOTHUKM Kpecna u ctan cnywatb. Cuaeswmnin psaom CnoH cMoT-
pen Ha MeHs ¢ kakoi-To cobaybeil Hapexmoin. — BrnocnencTeum
0Ka3anoch, 4TO KpbIC Ha BOpTy He oaHa U He ABe. O4YeBUAHO, KX
3aHECN C NPOAOBOMLCTBMEM, XOTS HEMOHATHO, Kak UM yAanochb
Tak JONrO OCTaBaTbCs HE3aMEYEHHbIMU: BEAb Y HAC CTepuabHas
yucToTa... 9, Janbwe. Mbl nbiTanucb TpasuTb Mx. CTaBunm cne-
umanbHble nosywku. OgHa nonanacb v cooxna. Ha aeHb KpbiChl
ucyesnn. Ho cerogHs... 9 He Mory B 9TO NOBepPUTH!

— [poponxainTe, kanuTaH.

— [iBa yaca Hasapj MeHsi pa3byaun BaxTEHHBIA U AONOXWA, Y4TO
He MOXeT cBs3aTbCcs ¢ 60eBbIM NMocToM. bonee Toro, nioku Tyna
3aapaeHbl 1 3a6n0KMPOBaHbl U3HYTPU. A Tam [LOJIKHbl HAXOAUTb-
Cs NATb YenoBek — Aga odulepa n TpU MaTpoca, Ho... MHe yaa-
N0Cb BKJTIOYUTb BUAEOCBA3b. CMOTpUTE. — W KAnuTaH K1BHYN CTO-
SBLIEMY PFAOM MaTpOCy.

Tenepb Ha akpaHe 0603Ha4Mnach kakas-To cuHe-b6opaosas mac-
ca. Bckope g ¢ yxacom noHsn, 4To 9T0 — Yenosek B dopwme, ne-
Xalmin NMLOM Ha nynbTe nepep 00bekTVBOM kamepbl. Bripouem,
Ha3BaTb JMLOM 3TO ObINO yXe Henb3s. BCE, v nynbT Toxe, — B
OypbIx nofTekax. M TyT nepepn kamepoi 4TO-TO MenbkHyno. Or-
pPOMHasl, MOCKONbKY Ha BECb 3KpPaH, MOpAa C OKPOBABAEHHbLIMM
3yb6amu.

MHorune B 3ane BM® 0T HeoXuaaHHOCTW OTNPSHYNN.

Moppaa npuHanacb 06HIOXMBATb Kamepy.

— Maiik, — caaBneHHO NPOu3HeC f (HECOMHEHHO, 3TO OblN OH)
1 3aTteM obpaTuncs K KanutaHy: — A MOXHO [aTb Apyrve Buabl?

— [a, ¢ kamep HabnoaeHus.

KapTuHa npepctana ctpawHas. MNaTb CKPIOYEHHBIX TEN Nexanu
B pa3Hbix MecTax 6oesoro nocta. KposBu — mope. OueBuAaHo,
KPbICbl CPa3y NepPerpbi3an HeCHYaCTHbIM COHHbIE apTepuu.

— 9T0 BalIM NOAOMNEYHbIe, § NPaBUIbHO NOHMMA? — HeJobpo
cnpocun agMuparn, nepeBoas B3rnan ¢ MeHs Ha Cnoxa u obpar-
HO. — OObsICHMTE, YTO MPOUCXOANT?

Y10 MHe ocTaBanocb? TOMbKO CKasaTb «4a».

— [a. — W notom: — 9 mory roBopuTb, 4ToObl MeHsi Bbino
CAbILWHO — Tam?

— Ceitvac, — oTBeTMn kanutaH. — [oBopuTe.

— Maiik, — nosdsan 9. / 3atem yxe He nackoBO, a CTPOro: —
Mauik!

Maiik, KaKk yXaneHHblil, CAPbIFHYA C MynbTa W 3ameTancs no
nomMelleHunio. B Ty xe cekyHay K Hemy METHYNOCb MHOXECTBO
CepbIX TEHEN.

— Maliik, 9 BUXy, Tbl C KOMaHZON?

«MpwuBeT, Buktop, kak norogka?» — 3aropenvcb CyOTUTPLI Ha
3KpaHe.

— Yr10 910 3HAUMT?! — MOYTM 3akpuyan agMupan, u BeCb 3an
3aLeBENUNCs, Kak NOTPEBOXEHHBIA MypaBenHWK.

— OT0 3HayWT, 4TO KOMaHAA My/bTUKPBLIC NOACOEAVHMAACh K
KOMMbIOTEPHLIM CUCTEMAM Kopabns.

— Y70? MNoBTOPUTE, YTO BbI Ckasanu! — pasgancs roaoc Kanu-
TaHa.

— Hy... 370 y HMX B nNporpaMmMe 3anoXeHO: MO BO3MOXHOCTY
NOACOEANHATLCS K Banxaiilien KomnbloTepHo cetn. Ana ynob-
CTBa KOMMYHUKALNA.

— [ns yno6cTtBa?! — 310 oxHyn agmupan. — A koabl goctyna?
Bbl aTOMY Kpbic 00y4ann?

W TyT Ha akpaHe BCMbixHyna cTpoka: «/IHTepHeT — nonesHas
wTykal»

KpbICbl HENOABMXHO cuaenu Ha nony Bokpyr Marika. OH — Hy,
COBCEM Kak 0Obl4YHbI 3BEPEK — MPUNOAHUMANICS HA 3aAHUX Nan-
Kax 1 BOAMA MOPAOYKOW, NIOBS CTPYIKM 3anaxos.

— [BapuaTh KpbiC — 3TO MOLWHAsa cucTema. A aymalo, OHU Ka-
KM-TO 06pa3omM 060NN Koabl, — NPEANONOXM .



AznmMupan 6bin SIBHO OllapalleH:

— Ho nouemy oHu 310 coenanun? U kak npukaxete MHe Tenepb
nocTynatb?

— He Bawm, a mHe. 9 nonpo6yto.

Yto ocTtaBanocb? [eicTBUTENbHO, TONIbKO 3TO:

— Malik, oTkpon asepw.

OTBETOM — CTpoOKa Ha akpaHe: «C kakoi pagocTn?»

MoyeMy OH He noaumHseTca? YTo npoucxoauTt?

— Maiik, 4ero Tbl X0uellb, APYXOK?

«{ TYT nogyman-nogyman u noHsA, 410 9 He Marik».

— O yem TbI?

«MaWk — 3T0 KOrga OfuH, a 9 — 9TO KOrga MHOro».

— A kTO — THI? — cnpocun 9. W MHe cTano xyTko.

«9?.. He 3Hat0. OHM xoTeNM youTb MeHsl. MHe Bbino oveHb GOMbHO».

— Bbocc, — noeepHynca 9 k CnoHy, — Bbl NOHAAN?

— Y10, Buktop? He rosopwu 3aragkamu!

— OHu BCce BMeCTe 4yBCTBYIOT 60Mb Kaxaoro!

— Hy un yt0?

— OT0 3HauUT, MexXAy HAMU He TONbKO 3NEKTPOHHAs CBS3b, HO
n 6uonornyeckas! OHM — OOHO CylLEecTBO, ropa3no Oonee pa-
3yMHOE, 4YeMm [BaAuaTtb KpbiC Cpa3y W ABaauaTb MUKPOKOMIMbIO-
Tepos!

— Bbl paspabatbiBanu aTy Temy? — pasgancs rosoc M3 opyro-
ro KoHLa 3ana.

Tam cupen 4yenoBek B LITATCKOM. H y3Han ero — OH KypupoBan
OOVH 13 3aKa3aHHbIX HaM 0BOPOHHbLIX MPOEKTOB.

— Bbl pa3pabatbiBany 3Ty TeMy? — CMOKOWHO NepPecrnpocun OH.

— MMoka TOMbKO MbiTanMcb. W BNepBble ¢ 3TMM CTankMBaeMCs
HaCTO/IbKO Cepbe3Ho. [1eNno B TOM, YTO €eLle HUKOrAa MyNbTUKPbI-
Cbl He ObiM B OfHON CMUCTEME CTONb MPOLOMKUTENbHbBIA CPOK.
B0O3MOXHO, Y HUX Ha4yanucb BMONOrMYECKNE N3MEHEHUSI.

— A MOXeT, npekpaTuM TeopeTusmpoBaTb U GyAeM rOBOPUTb
no CyLlecTBY? — pe3ko MPOU3HEC aaMupas, Pa3BepHYBLUNCH B
Kpeclie K YenoBeKy B LUTATCKOM. A 3aTem yxe MHe: — YTo Tenepb
nenatb? Bbl NOHMMaeTe, YTO B MOMX Cufax yneyb Bac 3a pelueT-
Ky?

He comHeBatocb, nogyman s 1 obpatunica K aKpaHy:

— Maiik... Morosopum?

«Q'kel, X03591H, HUKakmx npobnem!»

— Maiik, — npogonmxun g, — OTKPON OBEPb, BNYCTU NIOAEN.

«HeT. OHM MeH$s1 yObIOT».

— W 410 Tbl cOBUpaellbes aenatb?

«9 3arnywy peaktop. VI MHe GyaeT XOpoLLo».

— OH MOXET 3arnylimnTb peakTop? — olapalleHHO BOCKIIMKHYI
agmupan.

— TeopeTnyeckn — ga, — npusHan s.

W TyT, nepebuBasa opyr apyra, 3aroBopuiu BCe.

KanutaH, co cBoero GoprTa:

— C 60eBOro nocta HEBO3MOXHO 3arnywnTb PeakTop.

Agmupan:

— XoTb TyT cnasa bory!

OnaTb KanuTax:

— Ecnu y Bac HMYero He BbINOET, TO § NPUKaxy pesatb ABEPD.

AnMupan, Bo3paxas, MoCKOJbKY YBUAEN, YTO KPbIChl MPUHSANCH
BO3WTLCS HA MyfbTe:

— MoryT 6bITb eLe XepTBbl. VI Bbl rOBOPWAN, YTO OTTYyAA HENb3S
3arnywnts peaktop! YTo oHW penaT?

KanutaH:

— 970 He peakTop, cap! OHM NesyT B CUCTEMY 3amnycka pakeT.

Agmupan:

— BukTop, maTh Bally, 4TO 3TO 3HAYMT?

A, noxumas nnevyamu:

— 9710 Kkpbicbl. OHM BCE Xe He BMOHE pasdyMHbl. Vim BCe paB-
HO, peakTop 370 uan paketbl. OHM 0Oy4eHbl 3anyckaTb noOy
cuctemy. Bo Bcskom cnyyae, Maiik oBy4eH.

®AHTACTUKA

Yenosek B LUTAaTCKOM, B OTAM4ME OT agMupana, BMOSHE caep-
XaHHO:

— Ho 3a4yem oHu 370 genaioTt?

(Ha nopnopoke B 37O BpeMmsl, Kak Mbl YBUAEAN, NUXOPAAOYHO
3anyckanu ra3oBbli pesak.)

A:

— Hy... MpocTo nocne ycnewHoro peLieHns nopgobHbIX 3ajay
Marik nonyy4an nosy.

— Jlosy?

— Jla, HapkoTuk. Buamumo, y Hero CTpecc, U OH XO4YeT paccna-
O6UTbCS.

— W 410 Tenepb? Bbl MOXETE Kak-TO NOBAUATb HA HEro?

— Moxka Her.

TyT pasgancs NpUrayweHHbIn 3BYK CUPEHBI.

KanutaH, no csasu:

— Hauancs o6paTHbiii oTcueT!

Aomupan:

— Kypna HaueneHbl pakeTbl? — /I nocne Toro kak 6nefHblii agb-
I0TAHT 4TO-TO WenHyn emy B yxo: — Kyna?! KanutaH, pexbsTte nioku
ObicTpei! Mbl MOXeM B cllydae Yero noTonuTb 3Ty YEPTOBY NOCY-
anny? Obason!..

A nocne 3TON UCTEPMKM Havancsa Mo guanor ¢ Maikom.

— Mavik! Maik, oT30BUCH!

OTBETOM — CTpOKA Ha 3KPaHe:

«Yero ewe?»

— He penait atoro! OctaHoBu cuctemy!

«[oyemy 9 JOMXEH 3TO cAenatb?»

— MoTomy, yTo 9 Tebs npouly 06 aTom!

«Torga He npuaeTt SHAPO, N MHe OymeT Tak Xe MNioXo».

— WHaye nnoxo Gynet Ham Bcem!

Maiik monyan. OBpaTHbIii 0TCHeT npomonxancs. [1o meHs ctan
[OXOAMTb CMbICNT HaABuUramoLlenca katactpodbl, TOYHEe, ee Mno-
cnenctems. M notomy ckasan B cepauax:

— HaBepHoe, s ownbes. Mailk — 06bIKHOBEHHAS Kpbica C anek-
TPOHHON HAYMHKOW.

«Cam Tbl kpbical» — 0TO3BaNCA 9KpPaH.

B 3ane 3awymenu, a 9, ctapascb He COPBATbCS Ha KPWK, ONSATb
obpatuncs k Maiiky:

— [pocTn MeHs, ApYyXOK, MPOCTM MEHS, Noxanyncra, 3a BCe.
Maiik, 9 BMHOBAT, YTO Myu4un Tebs, 4To caenan Tebs Takum, Ka-
KOI Thbl €CTb, 3@ TO, 4TO Tebe ceityac nnoxo. MpocTu MeHs, noxa-
nyiicta. Mbl Bce BefieM cebsi He Tak, Kak nonaraetcs nogsam. Ho
S 04eHb npouly Tebs N Hafelch, YTO Tbl NOMMELLb MeHst. [pouly
06 ofHOM — ocTaHoBM nporpammy! lMoxanyiicta!l Hy XoTb Tbl
OfVH... Byab yenoBekom!

Lym B 3ane ctux. Jonras nay3a. A BCKOpe Ha aKpaHe, Ha ¢hoHe
yCaToN KPbICUHOW MOPAOYKM, 3aropenacb HaanucChb:

«Hy, Tbl, 6pat, aaews. Yamsun. Monpobyio».
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OPOTKUE 3AMETKMH

BopoHa ymMHee nonyras

BopoHbI 1 coiiku ckopee n100yayT cebe mpornuTaHue, 4eM Io-
Mnyrav Wiu rneBuyue NTULIbl. DTO 10Ka3aIu KaHaJCKUEe YUeHbIE,
KOTOpPbIE U300peId METO/I, TIO3BOJISIIOIINI U3MEPUTH KO3 Du-
LUEeHT WHTeuieKTa nTull. COTpyaIHUKM YHUBepcuteTa Mak-
I'mnta B MoHpeasie yTBepXKIaroT, UTO BOPOHBI U COMKM — «BbI-
YUCIUTEbHbIE MalllMHbI» MUpa nepHatbix. [llkama 1Q ocHo-
BaHa Ha TOM, HAaCKOJIbKO Pa3HOOOpa3HbI JeWMCTBUS TMTHUIL B
crpeMmyieHnM Haktni nuamty. Jlyuc JledeOp, pyKoBoguTe b pa-
6GOTHI, YIUBIIEH, YTO, HECMOTPSI HAa OTHOCHUTEIHLHO OOJIbIION
MO3T, TIOIyTau 3aHsJIN JaJeKOo He caMble BBICOKHME MeCTa B OTOM
vepapxum.

Uccnenosarenu npoananu3uponaiu 2000 paccka3oB o He-
CTAHIAPTHBIX CITOCO06AX, KOTOPBIMU TITUIILI JOOBIBAIN cebe ey
B YCJIOBUSIX TMKOU TTPUPOIBI (B OCHOBHOM 3TO OBLIM MyOIMKAa-
IIMM B XypHajiaX 10 OPHUTOJIOTUU 3a TocjenHue 75 net). B
WUTOTe CITMCOK CaMbIX M300peTaTelIbHbIX BO3TJIABUIN BOPOHHI,
COWKM W JpyTrHe MpeAcTaBUTEN CceMelCcTBa BPAHOBBIX; 3aTEM
WUIYT COKOJIMHbBIC, SICTPEOBI, LATJIM U ISTIbI.

Jlee6Gp MPUBOAUT HECKOJIBLKO MPUMEpPOB. Bo BpeMsT BOMHBI
3a ocBoboxneHue B Ponesnu (terieps 3umbabBe) OAMH OpPHU-
TOJIOT HabJoman 3a rpudamMu, KOTOpble CUIEM Ha Orpaxie-
HUU U3 KOJIIOYE MPOBOJOKU U XKIAJW, KOTJa Ha MUHHOM TI0JIe
TTOSIBSITCS Ta3eJIU U IPyTHe TPaBOSIHbIE JKUBOTHBIE — B PE3YJIb-
TaTe MTULIBI TOJyYaJyd XOPOIIO U3MeJbUeHHYO mUILy. [pyroi
CTHeIMaTUCT BUAET B AHTapKTHKE MTOMOPHHMKOB, KOTOPBIE,
MPUCOEINHUBIIUCH K MOJIOABIM TIOJEHSIM, KOPMUJIUCH MOJIO-
KOM ux MaTtepu (1o coobieHuto areHTcTBa « BBC News» ot 22
deBpansa 2005 r.).

Jlaneko He Bce TepHaThle ¢ BBICOKMM [Q TONB3yIOTCST CUM-
rmatueit y onaeii. B3sTh Tex e BOpOH — KaK UM IMOPOii J0CTa-
€TCd OT CocCeJieil TT0 MeraroJiucy, U He Bceraa 3a aeio! Mbl
GoJIbIIIe JIIOOMM TMEBYMX MTUIL], KOTOPbIE HE OTINYAIOTCS HOBA-
TOPCKUMU UACSIMH B BOMpocax camoobecredeHus. JlokTop
Jlepe6p moguepKUBaeT, YTO B CBOEM MCCIIEIOBAHUU OH Olle-
HUBAJl HE COOOPA3UTETLHOCTD OTACIHHO B3SITON MTULIBI, & CAMU
1mo cedbe HeoObIYHBIE Mjaeu. Beab 3TM HecTaHIAapTHBIC pele-
HUS MTULA MOTJIa TMPUAYMATh CAMOCTOSITEIbHO WJIU TTePEHSITh
Yy ApYTHX.

M.EropoBa
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MuwyT, yTO...

...BO3MOXHO, 32 O0JIBIION pa3Mep Yeo-
BEYECKOr0 MO3ra OTBEYAET ONpe/esieH-
HBIIl y4aCTOK MOJOBON X-XpPOMOCOMBI
(«Nature», 2005, T1.434, Ne 7031,
c.260)...

...K HACTOSIIIIEMY BPEMEHH U3BECTHO, YTO
HEe TOJBKO IIMMITAaH3¢ W TOPUJIIBI, HO
Takke 00HOOO M OpaHTyTaHbl MOTYT OC-
BauBaTh SI3BIK TJIYXOHEMBIX WU MCKYC-
CTBEHHO CO3[IaHHbIC IJIsI 9KCIIEpUMeHTa
SI3BIKM-TTOCPETHUKHU Y CTTIOCOOHBI K CUM-
BOJIMYECKOMY MBbIIIJIEHUIO («300JI0TH-
yecKMii kypHan», 2005, 1.84, No 1,
c.149-157)...

...TIPEIJIOKEH XUMUYECKUI TTPOIIECCOP
Ha XWJIKOW OCHOBE, MCHOJIb3YIOIINI B
cBoeil pabote peakuuioo beroycoBa —
Kabdorunckoro («New Scientist», 2005,
T. 185, No 2492, ¢.33-36)...

...MUpOBbIE pacXOIbl Ha YyIpaBJeHUE
3HAaHUSIMU — YCJIYTH, IPOTPaMMHOE
obGecrieyeHue 1 T. . — B 1999 roay co-
craiastau 2037 mMupa. gojjaapoB, a B
2003-m — yxe 12 130 mapa. («BecTHuk
PODOU», 2004, nexabpn, Ne 4 (38),
c.6)...

...poccuiickoe 3aKOHOIATEeIbCTBO IO CUX
MOp HE pa3pelInio BCeX BOMPOCOB, CBSI-
3aHHBIX C IPaBaMU aBTOPOB CENEKIIMOH-
HBIX JocTuXeHui («MHTeekTyanbHas
COOCTBEHHOCTh. ABTOPCKOE MpPaBo U
CMeXHBIE TIpaBa», 2005, Ne 3, ¢.39)...

...6CJIN CTaJbHOM LIVWJIMHAP OMYCTUTH B
pacTBOP A30THOM KMCIOTHI U TPUIOKHUTE
MarHMTHOE IOJie, TO B pe3yJbTaTe Kop-
PO3UMU OH IMMOKPOETCS PETYIISPHOM CTPYK-
TYpOii U3 BAJIMKOB U BOPO3IOK C MEPUO-
noM 200—600 mxm («Pu3nKa METaLJIOB
¥ MeTajtoBeneHue», 2005, Ne 2, ¢.75)...

...B Poccuu mocne 70-jeTHero nepephi-
Ba BO30OHOBJISIETCSI MHTEPEC K PHIOBUM
KypaM KakK KOXEBEHHOMY CBIPbIO
(«Bormpockl McTopun eCTeCTBO3HAHUS 1
TexHuku», 2005, Ne 1, ¢.39—48)...

...y30pYaTOCTh KapeabCKOMW MpeBeCHHBI
BBI3BaHA JIOKAJIbHBIMU TTOBBIIICHUSIMU
KOHIIEHTpanuu caxapossl («[Ipupoma»,
2005, Ne 3, ¢.29)...




MuwyT, yTO...

...MCCJIeloBaHbl OTBEThl HOUHBIX 0abo0-
YeK-COBOK Ha MCKYCCTBEHHBIE 3XOITO-
JIOOHBIE CUTHAJIbI, U TAKUM 00pa3oM J10-
Ka3zaHa CIIOCOOHOCTD K 9XOJIOKALIMU JIJTS
20 BunoB («KypHai o61uieit 6uosorun»,
2005, 1.66, Ne 1, ¢.75—89)...

...B HACTOAIICC BPEMA aKTUBHO ITPUME-

KOPOTKME 3AMETKMU
HAKT KaK MUHUMYM IIATb pa3/IMYHbBbIX

JHK-texHoM0TMi 11T MACHTUDUKAITAN c HOBaAQ O NMoJib3eée cMmexa

COPTOB M KJIOHOB BUHOrpana («®usmo-
JIOTUST 1 OMOXUMMUST KYJBTYPHBIX pacTe-

AMe NKAHCKUEC CIICIHHUAJIUCTHI BBIACHUIIN, YTO BBIPAXKCHUEC «OT
wnit», HAHY, 2004, 7.36, Ne 6, ¢.473)... p ’ p

yKaca KpOBb CTBIHET B JXKMJIaX» CJIeIyeT MOHUMATh OYKBaJIbHO,
...C TIOMOIIIBIO TEOPMH HEUETKMX KOTHHU- a BOT CMeX, HAlPOTUB, pacciiabisieT COCYAbl, yaydlias KpoBO-
TUBHBIX KapT MOCTPOCHA MOEIb COLM- TOK.
aJIbHO-TIOJIUTUYECKOI cuTyanuu B Mpa- «ITonmuaca pusMueckux yrnpaxHeHU TPU pa3a B HEAETIO U
K€ ¥ MPOaHAIU3MPOBAHA BO3MOXHOCTH MATHAIATh MUHYT UCKPEHHETO cMeXa €XEeIHEBHO IOJKHBI
cTabuIM3auy B 3T0i ctpaHe («Heiipo- OBITh YaCThIO 3M0POBOTrO 0Opasza XKU3HU», — TOBOPUT Maiiki
KOMITBIOTEPBI: pa3paboTKa, MpUMeHe- Muwuntep n3 MeIuIMHCKOTO LIEHTpa YHUBepcuTeTa MapuieH-
Hue», 2005, Ne 1-2, ¢.29)... na B banrumope (CILA). BMmecte ¢ KoyuieramMu oH HabIogan
3a COCTOSTHMEM COCYIOB JTOOPOBOJIbIEB B CUTYallMd 3MOLIMO-
T0B, MIDGYSHO MPOXHBAICIIAX Ha POC- HaJILHOTO CTpecca U MPHU MPOCMOTPE KOMEIUIA.
CHIACKHMX TepPUTOPHSX, UYBCTBYIOT YTPO- B akcnepumeHnTe nipuHsn ydactue 20 4eJoBeK, KOTOPBIM
3y CO CTOPOHBI COFPAXIAH, TOTA KAK criepBa MoKa3aJii Moa00pKy (DparMeHTOB U3 BeCENbIX, KU3HE-
CPelN KOMMAKTHO MPOXUBAIOMINX — yTBepXKIaImuX GuiIbMoB. 1o 1 mocie MpocMoTpa ¢ TTOMOIIBIO
36% («IICHMXOMOTMYeCKUI KypHAT, yJIbTpa3ByKa MPOBOIUIN U3MEPEHMST TOKA KPOBU U IUaMeTpa
2005, 1.26, Ne 2, c.18)... miedeBoi aprepun. OKasaioch, YTO Y BCeX TOOPOBOIBIIEB,
KpoMme omHoro, B TeueHue 30—45 MUHYT mocjie Tokasa apTe-
pus TipeObIBaia B pacciabJeHHOM COCTOSTHUM — KPOBb TeKJIa
cBOOOIHEE, YeM OOBLIYHO.

OOpaTHBI 3P deKT HabIIomaICa TToCe TeMOHCTPAluK Y-

...mu1rb 8,3% BBIHYXIEHHBIX MUTpaH-

...pa3paboTaHa aBTOMaTU3UpOBaHHAas
cucTeMa KJIMMaT-KOHTPOJIST YCTIeHCKOU
3BOHHUILIBI MockoBckoro Kpewmus
(«Mup KOMIIBIOTEPHOI aBTOMATU3alIUH,

2004, Ne 6, ¢.78)... LUepasUpaonX CLEH U3 dunbma «Cractu psmoBoro Paiia-
Ha»:y 14 u3 20 3puTeseii cocy cxaycs, TOK KPOBU 3aMe M-
...3aTTATCHTOBAHO MOKPHITHE JUIS TTO/- cs. B cpeHeM 3MOLIMOHANBHEIN CTpecC CHUXKAJl KPOBOTOK Ha
BOJHBIX YaCTell CyIO0B U MEXaHU3MOB, 35%, a cmex yBenmuuBas Ha 22% (1O COOOIIEHUIO areHTCTBA
colepxallee rpernaparsl 0eTa-aKTHB- «New Scientist» or 7 mapta 2005 1.).
HBIX PaIMOHYKJIUIOB, IPOTHB MOPCKUX [MTosydeHHbIE PE3YIbTaThl MOATBEPKIAIOT TEOPHUIO O TOM, YTO
opraHusmoB — obpacrareJeit («M3006pe- cMeX TIOMOTaeT COIePXKaTh B MOPSIIKE IHAOTEIUN — CIIOM Kile-
TaTelb U palMoHanu3aTop», 2005, Ne 3, TOK, BBICTUJIAIONIHIT BHYTPEHHIOK MOBEPXHOCTh KPOBEHOCHBIX
c.9)... COCY/JIOB, MTOHMXAs TEM CAMBIM PUCK BO3SHUKHOBEHUS Cepiey-

HO-COCYIUCTHIX 3a001eBaHuii. «CMeX, 1o MEHbIIIei Mepe, KOM-

...A3yuyeHa CpaBHUTEJIbHASI CKOPOCTh .
TMEHCUPYET HETaTUBHOE BO3MIEHCTBUE 9MOIIMOHAIBHOTO CTpeC-

IIPOXOXKIACHMA 3€pHA, CCHAa U KOPHEIIIO-

JIOB IO MM IIEBAPUTETLHOMY TPAKTY KPO- ca, TYOMTEbHOTO IJIST SHIOTEIUsI», — TOBOPUT Mmiep.
nuka («30010ruueckuii xxypHam, 2004, Ouapio CTanTo U3 YHUBEPCUTETCKOTO Kosuteaxa B JIoHmo-
T.83, Ne 12, ¢.1526—1529)... HE CYMTAET 3TO BIOJHE JIoTUYHBIM: B 2000 romy oH TpoBeJI uc-
CJICIOBAHWSI, CBUICTEIBCTBYIOIINE O IMaryOHOM BJIIMSTHUU OCT-
~--B 2003 roay reomMarHuTHas aKkTHuB- POro 3MOLIMOHANBHOTO CTPECCa Ha <«IOAKIAAKy» cocyaoB. C

HOCTb OblJIa HAMHOTO BBIIIIE, YeM B JIIO-
00li Ipyroil Toa TEKYIIEro COJTHEUHOIO
nukia («Kocmuueckue ucciaegoBaHus»,
2004, 1.42, Ne 6, ¢.563—573)...

TeX IMOP MHTEepPeC K MOJTOKUTEIbHOMY 3(PheKTy XOpPOIIeTo Ha-
CTPOEHHUSI TOJILKO BO3POC.

Tenepb amepuKaHCKNE YYeHBIE TUITAHUPYIOT BBIICHUTD, B YeM
MMEHHO COCTOUT 0JIarOTBOPHOE BO3ACHCTBHE MOJOXKMUTEIHHBIX
SMOLMIA, MPSIMOE OHO MM KOCBEHHOE — 4Yepe3 YMEHBIICHUE
cTpecca.

E.Cyroukas
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A.T.MCAVMYEBOW, Mocksa: ITepsvie kandudamol 6
BeCeHHULl canram 0asHO U3BECMHbL: NPUMYAA, OHA MHce
nepeoysem eecennuil, Primula veris L. (Ouxuii éud, c
HCENMBIMU YBEMAMU HA OAUHHbIX CIMPEAKaX — KaK mam
¢ GUMAMUHAMU 8 AUCMBAX PAZHOUGEMHBIX U MAXPOBbIX
copmos, He 3Haem), M0A00dsi KPAnuea, CHolmb, 00Y8aH-
YUK; HO 4MO KACaemcs CHblMU, NOGMOPseM eue pas:
HYJCHA CMONPOYEHMHAsL Y8EPEHHOCMb, YMO MO0 UMEeH-
HO CHbIMb, a He ex A008umblii!

CEPTEIO ITPUIINHY, Caunxkrt-Ilerepoypr: Body &
akeapuymax, npeoHa3Ha4eHHblX 045 Mennoa0UEbiX
a3uamcKux U amepukaHckux pulOoK, HYJICHO nodoepe-
éamb 00 23— 28°C, bosee mounble 3HAYCHUA 3ABUCAM OM
moeo, ymo npeono4umarom Ay nUMoMUybL.

JI.H.CEPEBPOBCKOMY, YenaouHck: Axkmuenoe e-
wecmeo benoil 20puuybl — 2AUK03UO CUHAALOUH, YEPHOLL U
capenmcKoil 20puUYybl — CUHUSPUH,; Kycauee aAAUA080€
MACAO NOAYHAeMCS U3 2AUK03Uda noo delicmeuem menaoi
600bl U (hepMeHmog, mo ecnv NpuU pacmeopeHuu NOPOUKA.

B.JI.KPEMHUINHY, Huxuuit Hosropon: M3 meo-
poea moghy MojcHo denams benvle ocmpbule cOycbl, U3-
Menvbuas e2o 6 pacmumenbHom macie u 000aeass Aoodoie
npAHOCMU, G BOM U3 COE8020 MONOKA, KAK HAM Kadcem-
cs, deaailom moavKo aHano2u 00bIKHOBEHHbIX MONOUHBIX
coycos, makux, Kak beulamens; Xoms 3a 6Ci0 60CMOHU-
HYI KYAUHADUIO Mbl HEe PYYAeMCA...

A.C.MAPKEJIOBOW, Mypmanck: Ta macroaus, ko-
mopas pacmem 6 cadax Kaskaza u Kpvima, — maeHo-
AU KPYNHOUBEMK06d4sA, OHA He OUKAs, d KYAbMypHas,
mouHee, UHOPOOYUUPOBAHHAS, OUKUL 8UO — MAHOAUS
00pamHoAlYesUOHAs, KOMOPAs npouspacmaem  Aecax
ocmposa Kynawup (Kypunst).

H.H.BOTJAHOBY, Moxaiick: Koeda evl pexceme
PE3UHY, HaA2peeamv HONC NPAKMuU4ecKu O6ecnonesno, a
80M ecal 8peMsi OM 8PeMeHU CMA3bleams Ae36Ue MblAOM,
deno noiidem bvicmpee.

Bcewm uurarensm: [Ipunocum uzguHerus 3a oneyamku — 6
No [ na cmp. 21, cmpoku ¢ 4 no 12 6 npasoii koaowke, cae-
dyem wumamy: «B pagnosechoii cpede neynpyeue cmoak-
HOBEHUs NPUBOOSIM K YMEHbUEHUN) KOAUHeCMEa amomos ¢
DOCMOM IHepeul, Ymo Ucka4aem aasepHoie dhghexmol».

Cnamepam: Tocnooa, Hy He HYyJCHA HaMm Hegpmebaza —
MbL JiIce 8 Npouinble pazbl MAK U He KYNUAU Y 6AULUX KO-
Aee Hu napogosa, Hu camonemall!
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Muduyeckue

JXXNBOTHbIC:
XEeMYYXMHa

rnyxaps
N 9010KO0
exa

eT, 60Nblle HUKAKUX Pycanok u
OrHeHHbIX 3mMeeB. NpaBaa 1 Tonb-
KO npaBfa, O caMbIX YTO HU Ha
€CTb peasibHbIX XWUBOTHBbIX.

BoT, cnpawwuBaeTcs, O0TKyAa nowiao MHEHWE, 4TO B 300y rny-
Xapsi MOXHO HaMTU XEeMYyXUuHbI? XXeMuyr, Kak M3BecTHO, obpa-
3yeTcs B pakOBMHAX MOPCKUX UM NPECHOBOOHbIX ABYCTBOPYATbIX
MOJITIOCKOB (CM., Hanpumep, «Xummio n xm3Hb», 2004, Ne 8). YTto
Xe, ryxapu HbIPAT 3a HUM B pedky? Tak Bedb riyxapb He MuH-
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FBUH N HE Onanka, 4Tobbl HbIPATb, Aa U
3a4yem Obl emy? Vnu B rnyxapnHom 306y
BOKPYI MPOrI04YEeHHbIX MNECYMHOK obpa-
3yeTcsa nepnamyTp, Takol Xe, kak B pa-
KoBuHax? Wnn Bca ata ncropusa — ge-
TuuLe HapogHon daHTas3mu, Kak, cka-
XeM, OparoueHHblli KAMEHb B TOJIOBE Y
xabbl?

Hu TO, HM Oopyroe, HK1 TpeTbe. XKemyyra
B 300ax rnyxapeii Ha camom gene HeT, a
NpOCTble KaMeLLK/ eCTb — MNTULbI 3arna-
ThIBAIOT MX, YTOObI NepemMasbiBaTh rpyObii
KopM. Tak BOT, Cpeau 9TUX KaMeLlIKOB
MOryT OblTb KPUCTANNMKM KBapLa, KOTo-
pble okaTbiBalOTCA B 300y, CTaHOBATCH
KPYrAbiM1, HEOObIYHBIMA U KPaCUBbLIMU.
Cunbupckne OXOTHUKU MHOTrAA Haxoaunu
B 306ax 1 30/10TUHbI — MaJieHbK1e camo-
POAKM («XUMUS 1 XN3Hb>», 1985, Neo 2).

Ewe oonH mnd — noHun. boityet MHe-
HUEe, YTO MasieHbkMe KOHW OblIn BbiBE-
OeHbl Korga-1o B AHMAMKU Ans OTnpbIc-
KOB 3HATHbIX CEMENCTB, 4TOObI Byayuime
pbiLapn U gambl C AeTCTBA MOrnu e3-
OVTb BEPXOM. HO HMKTO NOHM cneumanb-
HO He BbIBOAWA. MPOCTO KOHU CTAHOBU-
JINCb MEHbLUE POCTOM B CYPOBbIX YC/O-
BUSIX, KaK NpaBuio, Ha OCTPOBax C ka-
MEHUCTON MOYBOW M CKyOHOW pacTu-
TenbHOCTbo. O6 OCTPOBHOM MPOUCXOXK-
[EHUM 4acTO rOBOPST U HA3BAHUSA W3-
BECTHbIX MOPOA;: WeTNeHAcKas, ncnaHz-
ckas, vpnaHackas, cuuunuiickasl, roT-
NaHackas, xokkango-noHu. Boobue,
NPYMepoB YMEHbLIEHUS Pa3MepoB Mnpu
HebGnaronpPUATHLIX YCNOBUAX B UCTOPUM
9BOJNIOLMN AOCTATOYHO MHOrO: B Ciyvyae
nowagen 1 NoHn nposisunack oowebuno-
fiornyeckas 3akOHOMepPHOCTb. JTO, KO-
HEYHO, He 3Ha4uUT, 4YTO Haj nopoamu
He paboTanu cenekumoHepbl. 3ameya-
TenbHasa ctated M.Kpusnya («Xumunsa n
XW3Hb», 1987, Ne 2) o BHUW koHeBoA-
cTtBa B [luBoBe nop PasaHblo nonHa un-
TaT 13 C.Mapuwaka n l0.Mopuy, — «Bna-
CTeNnuH Konew» Torga euwe He Obin B
moze. Y npodeccopa TonkmeHa xobom-
Thbl €30AT Ha MOHWU U CBA3aHbl C HUMU
COBMECTHOWN paboToOn M HEXHOW APYX-
60l He MeHee TecHO, 4eMm nan — C
nowaabmu. Kctatm, NponUCXoXAeHue
9TUX HOPHbIX XUTenei, xobOuToB-nony-
POCNNKOB, CKPbIBAETCSH BO Mpake — KTO

Kapmuna neussecmmuozo
xyooxcnuxa XIII eexa.
bpumanckuit myseii

3HaEeT, MOXET ObITb, U UX JaNbHUE NPea-
K1 NPULLIN C KaKoro-HMbyap ocTpoBa?..
Y CKONbKO pa3s TBEPAMIN MUPY: XN,
Oynyyn HacekoMosiAHbIMU, ABN0K He
enat! Kak 06 cteHky ropox. KapTuHku B
[ETCKMX KHUXKAX C BECENbIMU eXNKaMu,
HECYLLMMW Ha Uronkax pymsiHble 96104-
KW, cunbHee ronoca padyma. Ho Beap s6-
JIOKM Ha Urosikax — He Bblaymka, eCTb U
doTorpadum, n cBMaeTeNbCTBA yBaxa-
eMbIX JIIOAEN: BaNdTCSa 3BepbkN Ha Na-
[aHLUax, HakanblBalOT HA WMMbl, HECYT
Kyna-To... Ha camom gene — He HecyT,
a HocAT. 3HaAMEHUTbIN HaTypanucTt
Uropb AKMMYLIKUH Aan oObacHeHue,
KOTOpPOEe [0 CUX Mop npeacTaBnseTcs
Hanbonee NpaBoonoAo6HbIM. «Bo3MOX-
HO, €X HakasbiBaeT Ha Urnbl 9610k He
ONs TOro, 4To6bl MOTOM CbECTb, a HTOObI
KWCIbIA UX COK (96J10KM OH BOpyeT 00bly-
HO Aukme!) mapas3uToB OTpaBu» («Xu-
MUS U XKN3Hb», 1970, Ne 1, ¢.58). den-
CTBUTENIbHO, MPU TakoW Konio4yen wybe
HMKaKoro gpyroro metoga 60pb0ObI C kie-
wamm 1n bnoxamu, kpome xnumobpaboT-
KW, N He Npuaymaellb... A B HEBOJIE XU,
no CBUAETENbCTBY TOro ke W.AkumyLu-
KWUHa, XYIOT MbI0, KNel, HaayLleHHY
BaTKy, raseTHyto Gymary, a notom o0-
NIM3bIBAIOT UMbl — A0KYAA AOTSHYTCS.
Kakvm obpasom suiepka rekkoH 6e-
raeT no noTosiky? Y rekkoHa npucocku
Ha nankax, OTBETUT KaXAbli BTOPOU
(maxe ecnu crnpawmneatb OMONOroB).
Hwuuyero nopo6Horo. Hu npucocok, Hu
KNnesawero BellecTBa. 3aTto ecTb y HEro
Ha nankax TOH4Yallune BONIOCKW, B Oe-
CSATb pPa3 TOHbLUE YeJIOBEYECKOro BOMO-
ca, a Ha KOHYMKe Kaxaoro Bojioca —
ThiCAYM MOAyLUEeYeK AMaMeTPoOM B NATb
MUNJIMOHHBIX O0Nen caHTumMeTpa. OToT
«KOBPUK» conpukacaeTca ¢ noboii no-
BEPXHOCTbIO TaK MAOTHO, 4TO B yAep-
XaHUW reKKkoHa Ha BepPTUKanbHOW Mo-
BEPXHOCTW HAYMHAIOT Y4aCTBOBATbL CUJIbI

IOBUNEN

BaH-pep-Baanbca («<XuMus n Xn3Hb»,
2000, Ne 7). MeyTa GMOHMKA, B BEK HAHO-
TEXHOJIOTMIA He Takas yX W ganekas oT
ocyLecTBieHus!

A BOT 0 TOM, noyemy OONbLUIMHCTBO
rMapocTaTUY4eckKnX OPraHoB U XUBbIX
OpraHn3MoB (Takux, Kak OOXOeBble Yep-
BW) obnagaeTt rmbkoCcTbio, 3a UCKIOYe-
HMEM OAHOro, KOTopbIi B paboyem co-
CTOSIHUW MPOYEH UMEHHO Ha u3ruo...
NOCMOTPUTE CaMu, A0POrvMe 4YuTaTenu,
B cTtatbe C.BbiBanosa «ManeHbkuii ru-
raHT 60/bLLIOro cekca, Ui bpoHeHocel,
B noTeMkax» («XMMus 1 Xn3Hb», 1998,
Ne 3). B 6uonoruun, 3Haete nv, MHOro
TalH, a HaM elle KapTUHKY HaZo craa
NOMECTUTb.
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