Bo3ayninbie 3aMKH CHHEPreTUKHU?
"3nanme-cuiia' Ne 7/1983

Coepemennas meopus camoopeanu3ayuy - CUHep2emuKd - akmueHo Npossula ceos 8
cmpemienuu 0ams YHUBEPCAIbHOe ONUCAHUE MHOSUX DUSUYECKUX U XUMUYECKUX NPOYECCO8.
06 ycnexax u npobiemax HO80U eCmecm8eHHOHAYYHOU OUCYUNTIUHBL HAUL HCYPHAT PACCKAZbIBAT
6 Ne9 3a 1982 200 u 6 Ne3 3a 1983 200. Ho cunepeemuka ne ocpanuyuna cebs pamkamu Juids
Gusuxu u xumuu. OHa Ha¥ara NPOKIAOLIBAMb NYMb OdIbUUE - 8 00IACTb OUOLO2UM.

OnHako TaM BO3HUKIM HENpEIBUICHHBIE 3aTPyJHEHMS, CBS3aHHBbIE MIPEXKAE BCEro C
HEOOBIYaTHOM CII0)KHOCTBIO UCCIIETYEMBIX OOBEKTOB.

WTak, 4yTO K€ MOXET MperIokKUTh Oronorun cuHepreruka? Cxoxu i (GopMbl pU3MUECKON U
Oouonornveckoii camoopranuzanuu? JloctatouHo M BHEIIHUX 1mono0uii? KakoBwl mepeMeHbl B
HACTPOEHUSIX CUHEPTeTHUKOB, MPOHUKILINX HA TEPPUTOPHIO OHOTI0rUn?

[lyTs cuHepreTuku, Kak M J11000H HOBOW AMCLUHMIUIMHBI, B CTPaHE €CTECTBO3HAHUS MOXHO
CPaBHUTb C IyTeM reposi BojeOHOH cka3zku. CrepBa eMy CyXJIeHO Onarofapsi CMEKallke U
JIOBKOCTH JOOBITH YyJIE€CHOE CPEACTBO - B JAaHHOM CiIy4ae 3TO cama MJies WIM cyMMa HACH.
3areM BoIEOHBIN MMOMOIIHUK IOJCKa3bIBAET €My BEPHBIM MyTh B T€ OOJIACTH, TJ€ UyAECHOE
CPEJICTBO €My MOXET MPHUTOAMUTHCA, - B POJM IOMOIIHMKA B JAHHOM Cllydyae BBICTyHaJIU
CHELMAINCTBl PAa3IMYHBIX Y3KMX 0OjacTei, Ijie CHHepreTuke mnpeiacrosuio "Boesats". M BOT -
r1aBHbIN O0i. CpaboTaeT CpeacTBO - U Tepol MoydaeT LApeBHY, MOXHO HE TOBOPUTH, YTO B
HayKe MPU3 3TOT Ha3bIBalOT "3HaHueM". A ecnu He cpaboTaer?

B cka3ke (mHan npeapenieH - oH 3aBEJOMO cuacTIMBBIN. MHaue He ObLIO OBl CKa3ku. B Hayke
pe3yJbTaT 3apaHee He U3BECTEH - MHa4Ye He Hy)KHa Obl1a Obl camMa Hayka. CHHEpreTHKe yJaaloch
C YEeCTBhIO BBIUTH W3 TIOCAMHKOB Ha TOJIe (PU3UKU U XUMHUH, W BIEPEIH JIekKasia HoBast 001acTh -
OuoJsiorusi, HaUMHAs OT MOJIEKYJIIpPHOM Ouonoruu, 6MOGU3NKKU KIETKU M CIOXKHBIX CHCTEM [0
MOP(OTIOTHH, METUIIHBI, YKOJIOTHH.

Henb3st ckasaTth, 4TO Ha CErofHs IOCTPOEHA MCYEPIBIBAIOLIAs TEOPUS CAMOOPTaHU3aIMM B
¢usuke wim xumud. Henmb3s XoTs ObI MOTOMY, YTO JaJeKO HE BCE SBJICHUS CaMOOPTaHMU3ALUU
9TOrO poja y3HaHbl U paccMOTpeHbl. Ho MOXKHO MpeanosoXuTb, He 00ACh OIIMOMUTHCS, YTO
11000€ Takoe SIBJICHHE HE MOKAXETCSl TUIOJOTUYECKH HOBBIM, YJISKETCS B FOTOBYIO NIl HETO
s4eiKy, OyeT MOHATO U OMHUCAHO.

WNuoe neno - »xuBble cuctembl. [loka 0 HHMX pedyd HE LUIO, CHUHEpreTHka 0e3 0coboro
HaNpsDKEHUs, e/1Ba 4yJAeCHOE CPEICTBO ObLIO MOJyYeHO, Iaraja 1no Teepaomy nytu. Ho nuib
TOJIBKO B €€ M0JI€ 3pEHHUs MToNajau OUOIOrHuecKue 0OBEKTHI,

achajbT KOHYMJICH,

0CTaBaJIOCh JIOBOJILCTBOBATHCS MPOCEIKOM, a TO U BOBCE MPbITaTh C KOUKH HAa KOUKY.

Jleno mpesze BCero B TOM, UTO O 4eM Obl peub HU IIj1a 10 CUX THOp - 0 (a30BbIX MEepexoiax UM
0 JIa3epHOM T'eHEPALMK, O KOHBEKIIMOHHBIX S4Yeiikax beHapa nim o nepuogudecKu IeUCTBYOIINX
peaKuusx, - CHHEpreTuka UMela B CBOEM PACHOPSHKEHUHU OMHCAHUE KaKJIOTO U3 ATHUX SIBICHUM
IOpO3Hb, B paMKax COOTBETCTBYyIolleW Teopuu. Hampumep, Teopun (¢a3oBbIX NEPEXOAOB,
THJIPOAMHAMUYECKUX HEYCTOMUYMBOCTEH UM TEOPUH aBTOBOJIH, HAKOHEI!. 3a/iaya Obl1a HE B TOM,
4TOOBI "pasraiare" KaKI0€ U3 3TUX SBICHUH, a B TOM, YTOOBI Pa3MISIETh IOCTATOYHO TTyOOKO
CHpsATaHHbIE aHAJIOTUU MEXIY HUMM, CHHTE€3UPOBATh 3HaAHUA 00 ATUX MpoLeccax, MIPUBECTU UX K
olHOMY, "cuHepreTuyeckomy' s3bIKy. MHaue roBopsi, HyHO ObLIO 3aMEHUTh BCE TPONUHKU U
Hae3)KEHHbIE KOJEeW B O0JACTH SIBICHMM caMoopraHu3alMyd (QU3MYECKOW M XUMHYECKOU
IIPUPOBI OAHOW MAaruCTpaJIbHON Tpaccoil. UTo u aenanocs.

Ho B o6nactu camoopranu3zanuy OHOJOTMYECKUX CUCTEM MPUXOAUTCS MPOBOJUTH JIHIIb MEPBYIO
pasBeaky. EcTth, pasymeercs, BecbMa TPOCTbIE AHAJOTHH MEXIYy (U3NYECKUMU |
O6uosornyeckuMu sBiAeHUsAMU. CkakeM, MOJ| JEHCTBHEM 3JIEKTPUUYECKOro IMojisi B oOpasle
IepecTpauBarOTCsl 3JEKTPOHHbIE cHHMHBI. [loxoke 3TO Ha TO, Kak BJAPYr, BCE pa3oM
[IOBOPAaYMBAIOT MaJIbKU, COMBILUECS B CTal0, €Ba MOMEPEK BOABI JOKHUTCS IMyrarolas ux TeHb?



Buewmne - ga. Ho mo cytu nena Bce siBIE€HUS caMOOpraHM3allMM B OMOJIOTMYECKUX CUCTEMAax
CBsI3aHBI C IPOLIECCAMH CaMOYCIIOKHEHHSI 3TUX CUCTeM. B pu3nuecknux U XMMUYECKHX cHCTeMax
IpY CaMOOPTaHU3alMK HaM HUKOTJa He MPUXOAMTCS CTAIKUBATHCS C MOSBICHUEM KadyeCTBEHHO
HOBBIX 3JIeMeHTOB. Kak mpaBuio, yke UMeroIuecs NepeKOMOUHUPYIOTCS WM U3MEHSIOTCS B
KonuuecTBe. B KHMBBIX cucTeMax CIUIOINIb UM PSAOM CaMOOpraHMW3alus CBsi3aHa C
BO3HHUKHOBEHHEM 3JIEMEHTOB NPUHIMIHAIBHO HOBBIX - pa3BUTHE JIIOOOr0 OpraHu3Ma
IpeJICTaBIsIeT COO0M TaKoro pojia Mporecc.

C1n0BOM, MOXHO yKa3aTh HpeXJe BCEro Ha JABE MPOOJEMbl, ¢ KOTOPIMU CTAJIKUBAECTCA HayKa O
caMOOpraHu3allid B JKMBBIX cucTemax. [lepBas - OTCyTCTBHE, KaK NpPaBHJIO, JIOCTaTOYHO
TEOPETUYECKH Pa3pabOTaHHBIX Y3KOCHELUAIbHBIX TEOPUHM, 3TO CBA3aHO C HEOOBIYaHOM
CIIOKHOCTBIO Ja)K€ OTHOCHUTEIBHO "MPOCTHIX" OHOJNIOTHYECKUX OOBEKTOB, C TPYAHOCTHIO
NOOBIBaHUS MaJlo-MaJIbCKA HAJEKHOIO HMIMPUUYECKOro MaTepuana. Bropas - uHOH TN
CaMOOpTaHU3aINH, TIPU KOTOPOW TPOUCXOANUT CAMOYCIIO)KHEHHE KHMBBIX CHCTEM U OTACITHHBIX
UX HJIEMEHTOB.

Tak 4TO XK€, MOXKHO JIM BOOOIIE MPH TaKOM IOJIOKEHUHU JEN BCEPbE3 AyMaThb O MOCTPOECHUU
TEOpUM OHONIOTHYecKOM camoopraHuzanuu? Bmpodem, 3TO ckazaHO depecuyp IpOMKO, Beab
Ouosoruueckas caMOOpraHu3alus - 3T0, B CYIIHOCTH, U €CcTh (hopMa CYLIECTBOBAHMSI YKUBBIX
cUCTeM, UX 00pa30BaHMs, pa3BUTHUS, pa3MHOKeHUs. CKakeM WHaue, CTOUT JIM Ha/leAThCs Ha TO,
9TOOBI B OJIMOKaIIIee BpeMsi OIucaTh, MOJOOHO TOMY, KaK yIaloch 3TO B (U3UKE U XHUMHUH, XOTS
Obl OAMH OTHOCUTEJIBHO MPOCTOM KjacC OHOJOTMYECKUX SBJICHUH, OMNHMCaTh CTPOro
MaTemaThuecku, pazymeercs? He Oyner nu Takas Teopus - Jaxe €ClIU yJacTcsl €€ MOCTPOUTH
IIOKa B BUJE THUMOTE3bl - CTOATh Ha 3bIOKOM mecke? M BooOlle HE NPeXIEBPEMEHHbI JIU
no100HbIe ycTpemieHus? He ecTh 11 Bce 3TO I NPEKPACHOIYIIHbIE MEUTaHUS?

Cama BO3MOKHOCTB 3a/1aBaTh M0JJOOHBIE BOIIPOCHI - @ OHU BIIOJIHE OIPaBJaHbl, €CJIU BCE BpeMs
MOMHUTb, KaK Majlo, 110 CyTH JeJla, U3BECTHO JaKe MPOCTO O KUBOU KJIETKE, - OOHAXKAET CBOETO
polia TapajoKC COBPEMEHHOM MaTeMaTH3MpPOBAHHOW OWOJIOrMM BOOOLIE, M MPEXKIE BCETO
o6uodusuku. [loka Ouosorust OpUIa KIacCHYecKo, coOupana repoapuu U KOJUIEKIIMH MOPCKUX
IpeOelIKoB, aKKYpaTHO 3alMChIBAJIa B MIOJIEBbIE OJIOKHOTHI BCE YBUIEHHOE €€ IPEeACTaBUTEISIMH,
HUKaKMX BOIIPOCOB He BO3HMKas0. Ho ceifuac, korna "kimacCUku" BBIHYXKIE€HBI IOTECHUTHCS U
JlaTh MECTO MaTeMaTHKaM, [104ac He BUAABIIUM JKUBOM PBIOKHM Ja)ke B aKBapuyMe, CUTyallus
pe3Ko U3MEeHWIach. B mocneanue ABaanarte et

Onodu3uKa 3aBoeBbIBAET ABTOPUTET

Tak OBICTPO, HACTyHaeT TaKMMHU TEMIaMM, KaK HU OJHA OTpaciib Ouojoruu B mpouuioMm. U
BMECTE C TEM - HET JAPYroil €CTECTBEHHOH IUCLMIUIMHBI, I/le BCE JOCTUTHYTOE OBbLIO OBl CTOJNIB
YaCTHBIM, pa3pOOICHHBIM, HE TPUBEICHHBIM B €HHYI0, TECOPETHYECKH OCMBICIIEHHYIO CUCTEMY.
[Toxoxe Ha TO, 4YTO METO/IbI - CKa’Ke€M, METOJIbl MAaTEMATHYECKON ONO(PU3HKH - JaleKko 000THaNIN
Te 00]acTu, KOTOpble, COOCTBEHHO, OHM JIOJKHBI oOcmyxuBath. Ilpome roBops, wunei
3HAYUTENBHO OOJIbIIe, YeM SKCIEPUMEHTAIbHBIX K TOMY OCHOBaHMH. B Takoil curyauun
MOHSATHO, YTO CHUHEPIeTHKY, - M0 CyTH Jelia, TOXE IMPEICTAaBIAIONIYI0 CO0OW CyMMy HIEH,
KOHIICTIIIMIO, a HE OTKPBITUE YEro-iu00 NPHHIIMIHAIBHO HOBOTO, - KAl B OnoU3HNKE
panyLIHEUIINN [TPUEM.

Ha mepBoii cuHepreTnueckoi KOH(GEPEHIIMH y HAC B CTpaHE B MPOIIOM roay He ObLIO HU
"yucTpix" OMOJOrOB, HH S3KOJOroB, HO Ouopusnyeckas "¢pakuusa" Obula BecbMa
NPEJCTaBUTEIILHOW. YIUBIATBCS HEUYeMy: €cld Uil (U3MKM U XUMHM H3y4Y€HHE SIBICHUH
CaMOCTPYKTYUPOBaHHs - 00JaCTh CPaBHHUTEIBHO HOBas, TO B OMOJIOTMM O CaMOOpraHU3aluu
TOBOPWJIM, BO BCAKOM ciydae, HauMHas C IPOLUIOro BeKa. 37eCh TEOpUs CaMOOpPraHM3alluu B
cBOEH (pM3MUECKOM UIOCTacH BCTpETHUJIA Kak Obl JIBOMHUKA, MpaBja, MMOJ APYTHM UMEHEM, U He
II0JJO3PEBABIIEr0, KOHEYHO, O POACTBE CBOMX OOBEKTOB MCCIEIOBAHUS C CHHEPreTUYECKHMU
¢u3nueckuMu 0ObeKTaMH - (Pa30BBIMU MEPEX0aMH, CKaXeM, WU sYeHKaMH NPU KOHBEKIIUU B
AKHUJIKOCTH.

Ha xoH¢epeHun 1no cuHepreTuke ObUIM NMPEICTABUTEIH MPEUMYIIECTBEHHO MOJEKYJSPHOM
ounoduszuku. M 3T0 TOXKE MOHATHO: UMEHHO B ATOW 00JIACTH JOCTUTHYT KaKOW-HUKAKOW, HO



nporpecc B penieHnd (yHIaMEHTAIBHBIX BOIPOCOB. BepHee, 0HOrO BoIpoca, Kacaromlerocs
9BOJIIOLUH, - KaK MOTIJIa Obl IPOUCXOIUTh

CaMOOPIaHM3AI U] MAKPOMOJIEKYJI

B KOHIIE XUMUYECKOI WM B Hadase OMOJIOTnYecKOM, KaK yroJHO, IBOJIIOIUH Ha 3eMIe.

Hawm mipuieTcst BCMOMHHTH JTaBHIOK paboTy JmaepoB "Oproccenbekoit mkoubl" I1. nencnopda u
W. IlpuroxxuHa. B Heil oHU BBICKa3bIBAIN HAAEKAY, UTO B OyAyIieM OMOIOTHYECKHE CTPYKTYpPhI
MOKHO OIIMCBIBATh C TIOMOIIBIO PA3BUTOIO0 MMH METOJAa HEPaBHOBECHON TEPMOIMHAMUKH,
O0JOOHO TOMY, KaK ONHCHIBAETCS BOSHUKHOBEHUE MOPSIKA B OTKPHITHIX XUMHUYECKUX CUCTEMAX.
WM ynanock ycTaHOBUTH U CTPOTO MAaT€MaTHYECKH OMUCATh, YTO B OTKPBITBIX CHUCTEMAax MpHU
yAaJICHUU UX OT TEPMOJMHAMUYECKOIO PAaBHOBECHsI MOXET M3 Oecrnopsiika BHOBb BO3HUKHYTb
NOpsAZIOK, "BTOpOH" MOPSAOK, €ciau "MepBbIM" CUYUTATHh TOT, YTO JOCTUTAETCS B COCTOSIHUU
paBHOBecus. MM yznanock OOBSICHUTb, CKaXeM, NEPUOJUYECKH MPOTEKAIOLINEe XUMHUYECKHE
peakuun benoycoBa - JKaOoTMHCKOro, 10 MX TEOPETHUYECKHMX pabOT IpeCTaBiIsBIIMECS
JIOBOJIbHO 3arajoyHbIMH. Tak BOT, BCE€ ITH 3aKOHOMEPHOCTH, BBIPAKAIM HAIEXKIy aBTOPHI,
MOYKHO Oy/IeT MPOCIEIUTh M Ha CUCTeMax Ouonorndecknx. ONTHMU3M yUCHBIX HE OTpaBIajICs.
BnpoueM, oHM OroBapuBaJINCh, YTO HYKHBI €Ill€ MHOTME HCCIIEJOBAHHUS U JONOJHUTEIbHBIC
nannble. VccrnenoBanuii ObI0 MHOTO 3a 3TH JecATh JeT. JJaHHBIX - 4yTh MeHbIIe. Bo BCskoM
cilydae, JaHHBIX, Kacaroluxcs (¢yHIaMEeHTalbHBIX mpobisem. Ho npaxe Ha cyry6o
TEOPETUYECKOM, KOHILIENITyaJIbHOM, TUIIOTETUYECKOM YPOBHE CIIAJUTh C KUBBIMHU CHCTEMaMH HE
yZaBajiock. VIckioueHneM, BO3MOXKHO, CTajla epBasi CTYNeHb OMOJIOTHYECKOM 3BOJIIOLIUY - 3Tal
BO3HUKHOBEHHUSI Ha 3eMile NEPBBIX MAaKpOMOJIEKYJ OPraHMYECKUX IMOJMMEPOB U3 XUMHUYECKHX
MOHOMEPHBIX MOJIEKYI.

I'mnore3y, 0 KOTOpOH HOWIET peuyb, BBIIBHHYJ W3BECTHBIM HEMELKHA XHMHK, Jlaypear
HoGenesckoit mpemun Mandpen DiireH, npuuyeM BCKOpe Hocie OnyOIMKOBaHUS MOHOIpaduu
I'mencnopoda - [Mpuroxwuna.

"Jlo Oiirena" cutyanus NpeACcTaBIsIach Takoi. B pe3ynpTaTe XMMHUYECKON 3BONIIOIMM HA 3eMIle
HOSIBUJIMCH Pa3HOOOpa3Hble HEOPraHWMYECKHE BEUIECTBA, COCTOSAIINE U3 MOHOMEPHBIX MOJEKYI.
3areM caMbIM 3arajJlouHblM OOpa3oM U3 HHUX BO3HMKJIM IOJIMMEpHbIE MouseKynbl. [louemy
3aranounsiM? IloToMy, uTo eciu Obl 3BOJIONMSA "IeHicTBOBaNA" 110 MPUHIIMITY CIETIOro rnepedopa,
TO HUKaKHUX IOJIMMEPOB HE OBLIO OBl M CErofHA - 3TO OLEHKAa TEOPUH BEPOATHOCTEH JUIs
BPEMEHH TakKoro rmnepedopa: OHO TpEeBBIIACT BpeMs CyllecTBOBaHMA BcenenHoil. Benp
MOHOMEPHBIE MOJICKYJIBI CKJIAJBIBAIOTCS B TIOJUMEPHBIC HE "Kak OOT Ha IyNIy IMOJOXKHUT", a 1Mo
CTPOTHM IIpaBHJIaM, OJOOHO TOMY, KaK CTpOSATCS cjoBa u3 OykB andasuta. Her, ckaxem, B
A3BIKE CJI0BA C MATHIO COIVIACHBIMM INOAPSJ, 31€Ch ACUCTBYET HEKUH 3ampeT. A KakoB 3alpeT B
Cllydae CTpPOUTENbCTBA IOJMMEPHBIX MojeKkyn? Ilo kakomMy 3akOoHy M3 HPOCTBIX MOJEKYJI
BBICTPAUBAJINCh IIEPBBIE CIIOKHBIE LIENU OENKOB M HYKJIEMHOBBIX KHCIOT? KakoB MexaHu3M
3TOTO IpolLiecca caMoopranu3auuu? Benb MeXaHu3M 10JKEeH OBITh - MOJIEKYJIBI-TO CYIIIECTBYIOT.
[Tpryem MexaHH3M BecbMa OTJIAXKEHHBIHM, MOCKOJIBbKY B MaclITa0ax 3BOJIOLMHM BO3HUKHOBEHHE
MaKpOMOJIEKYJI IPOU30IILIO JOBOJIBHO OBICTPO.

M. DiireHn pacrnpocCTpaHuUJ Ha TMPOIECCHI, KOTOPBIC JOHKHBI OBUIM TPOUCXOIUTH MPU ITOM
HBOJIIOIIMOHHOM CKayKe, IPUHIIMIT JAPBUHOBCKOTO €CTECTBEHHOT0 0TOOpa, BBE/S MOHATHE
"KOHKYpeHIUsl THIePUUKJIOB',

HoJpa3yMeBasi MO HUMH IHKJIbI XUMHUECKUX PEaKIHid, TPUBOAALINX K 00pa30BaHUIO MEPBHIX
OEIIKOB.

[osicHuTeNnpHBIA TPUMEp [UIS WILTIOCTPAIMK paccyXaeHuil M. DiireHa MOXeT ObITb TaKHM.
ITycte nmeerca HabOp MOHOMEpHBIX MoJeKyJd. IIpu MX HenpepbIBHOM TEIUIOBOM JBHKEHHUU
BCEIZla €CThb BEPOSITHOCTh TOTO, YTO PAHO WM IO3JHO HEKOTOpble M3 HUX 'cuemsarca" u
00pa3yIOT HECKOJIbKO MOJUMEPHBIX MOJIEKYJ. B Takol cuTyanuu HaumHaeTCs KOHKYPEHLUs B
60opb0e 3a "muury" MexIy MakpoMOJIEKyJaMH - 3a MOJIEKYJIbl MOHOMepoB. Ecnu Bo Bcio 3Ty
KapTUHY BMECTO CJIOB '"MakpOMOJEKYJbl" MOJCTABUTh CJIOBA "IMKJIbI peakiui', TO OHa
HECKOJIbKO yTO4YHMTCs. Ilo Mbicin DiireHa, KOHKYpPUPYIOT MMEHHO TMIIEPLUKIBI, KOTOPBIE
nensTcs Ha 6osee U MmeHee 3G (HEeKTUBHO pabOTaroIIHeE.



N 3nech - "rBo3ab mporpaMmsbl”, sApo runore3bl. OHa MpeaycMaTpUBaeT, YTO B XMMHUYECKOM
"mepBUYHOM OyJbOHE" MPUCYTCTBYIOT KaTaJU3aTOPhI NMPOTEKAIOIIUX PEAKIMM, SBISIOLIMECS B
TO K€ BpeMs UX MPOMEKYTOUYHBIMU MpoaykTamMu. To ecTb NPOUCXOAAT peakluu
aBTOKATAJIMTUYECKOr0 TUIA, Takue, Kak peakius benoycosa - )KaGoTHHCKOrO, Takue, KOTOpbIE
paccMaTpuBaiIH M TepMOIUHaMHUYecKu oObsicHWH [ encaopd - [Ipuroxwii. T0 03HAYaET, 4TO
runoTe3a DHreHa BBOAUT (DeHOMEH BO3HMKHOBEHHS INEPBBIX OEJIKOB B 00JacCTh pacCMOTPEHMS
TEOpPUH CaMOOpPTraHW3alluM, KaKOW OHa CIOXWIACh Ha CETONHAIIHUNA JI€Hb, B 00JIaCcTh
CHUHEPTeTHKH, €CIIU IPUHUMATh 3TOT TepMHUH. TO €CTh CHHEpPreTHKa ¢ MOMOILBIO 3TOW TMIIOTE3bI
IPOABUHYJIACh HECKOJBKO BIEPE, B IIIyOMHY OMOJIOTHYECKOr0 rOCyAapcTBa.

Pa3zymeercs, runore3a Ha TO U TMIIOTE3a, YTO HE MOXKET yTBEp)KIaTh, OyATO Ha 3emiie KHU3Hb
3apo’kJanach UMEHHO TaK, a He MHauye. Ho oHa sABiseTCS yJOBJIETBOPUTEIBHOW, NOTOMY YTO
IIOKa3bIBAaeT - TaK MOIJo ObITh. I'mmore3a DiireHa - Bcero Juiib (U3UKO-MaTeMaTHUecKas
MOJI€Ib 3BOJIOLMU Ha MpeAOHOJIOTHYECKON €€ CTaauM, OCTPOYMHO COYETarolas JOIMYIIECHHUs,
3aMMCTBOBaHHbIC U U3 (PU3UKH, U U3 XUMHUH, U U3 KIACCUUECKOM Ononoruu. Mojens, MomnbITKa,
OJIHa U3 BO3MOXKHOCTEH, JInIb forajaka. M camoe yiuBuUTeNbHOE - €TUHCTBEHHASI B CBOEM POJIE.
CkaxkeM, 0 He MEHee TAMHCTBEHHOM 3BOJIIOIIMOHHOM CKayKe OT OpraHMYeCKHX MaKpOMOJIEKYJ K
JKUBOM KJIETKE U TaKOM JOTAJKH HE CYIIECTBYET. PaCKpbITHE TaliH BOIIOLHM 3aMEPIIO MOKa HA
9TOM, NepBoM 1uare. Jlanbiie HaM IpUAETCs NphIraTh

€ KOYKH HA KOYKY,

Kak ¥ Obu1o oOemano. CuHepreTuka MOXeT HPeASIOKUTh JIMIIb YAaCTHbIE MOJENU OTAEIbHBIX
Ouosnoruueckux mnpoueccoB. O QpyHIaMEHTANBHBIX XK€ MpoliemMax U AyMaTh Hedero. CkaxkeM,
TOT K€ 3Tall BO3HUKHOBEHMS XKMBOH KJIETKHM HE TOJBKO HE 5ICEH, MOCKOJIbKY caMa KJIETKa BO
MHOTI'OM 3arajoyHa, HO JIa)k€ OLIEHKHM BPEMEHM 3TOro 3Tamna B OOIIeH IlIKalie IBOJIOLUN BEChMa
npubnu3uTenbHbl. CTpOUTh MOZENH - MyCTh CaAMyI0 TMIIOTETHYECKYIO - B TaKOH CUTYyallMM Bce
pPaBHO YTO HaMEpEBaThCS 3aIyCTUTh KOCMHUYECKHI KOpadJib, HUYETO HE 3Has HU O TPaBUTALINH,
HU 00 atmMocdepe.

31ech BO3HMKAeT JOBOJIBHO TpHUBHAJbHAs IICHXOJOTMYecKas cuTyauus. Pa3Buaercs
CHUHEPreTHYecKuil moaxoJ. XOpOoIlo OMHMCaHbl C €ro IMOMOIIBIO JOBOJBHO pa3HOOOpa3HbIe
¢usuueckue sBieHus. Ho caMbiMu pasuTENbHBIMH MIPUMEPAMU CAaMOOPTaHU3AIMH PaCIIoyiaraet
6uosiorus. CaMbIMU SIpKUMH, CAMBIMHM OYEBHJIHBIMHU, CAaMbIMH IPUTATATEIbHBIMU, pa3syMeeTcs,
HO U caMbIMH HE OOBsCHeHHBIMH. Hy MOXHO 1M yJepKaTbCsi OT TOro, 4ToObl HE
nodaHTa3MuPOBATh XOTs OBl UyThb-4yTh, HE 3a0€KaTh BIEPEl, HE B3ATh Ha ce0s PUCK MPOTrHO3A...
Cozpatens cunepretuku [. XakeH He yxaepxkancs. OpHa W3 TIJIaB €r0 OCHOBHOIO TpyJa
nocesauieHa Ouonoruu. IlpaBna, rmaBa koporeHbkas. M Ha3BaHa B OTIMuYME OT JpPYyTUX HE
"Ouonornyeckue CUCTeMbl', MOAOOHO TiaBe "¢uzndeckue CUCTEMbl" WIHM "XUMHYECKUE U
OMOXMMHYECKHE CUCTEMBI'", a OCTOpOXKHEE - "MpuiioxeHus k omonorun". Y nanee mpuBOauTCS
HECKOJIBKO TPOCTBIX MaTeMaTHUECKUX MOeJel, BOoOIIe roBOps, JaBHO HM3BECTHBIX: MOJEINb
CHUCTEMBbI XHWITHUK - JKEPTBA, BIIEPBbIC NaHHas B paborax yueHoro B. Bosbreppa B mepBoit
NIOJIOBUHE BEKa, Mojaenab Mopdorenesa. Llens - mpomimocTpupoBaTh, YTO B 3TUX MpodiieMax
LIEHTPAJIbHOE MECTO 3aHUMAET BOIPOC O KOONEPATUBHBIX 3((¢eKTax, TOUYHO TaK, KaK IpHU
CHHEPTeTHYECKOM TMOojAXoJe K (a30BbIM IepexojaaMm, ckaxeM. VHaue roBopsi, 4TO (OpMBI
caMoopraHu3anui GU3NIeCKor 1 OMOJOTHYECKON B ATOM CMBICTE cXOKu. Hamo 3ameTuTs, 4TO
pasmIsIeTh 3TO CXO/ACTBO - HE 3HAUUT XOTh Ha LIAr NOJABUHYTHCS Bliepea. BripoueM, HEKOTOpBIE
MOJICJIM MaTeMaTHYECKON OMOPU3MKKM W OHMOJOTHH NEWCTBHUTEIBHO IMOJOOHBI MOJICIH IS
HEpaBHOBECHBIX (Da30BBIX IEPEXOJIOB, a 3HAYUT, WU Ui MPOLECCOB B CIOXHBIX Ja3epax,
TUJIPOAMHAMUYECKUX HEeyCTOH4MBOCTed M apyrux. Ho 3Ha4MT 1M 3TO, YTO aHAJIOTUU UCTHHHO
rIIyOOKH M UTO MOXKHO HAJEATHCS Ha MOCTPOSHHE HEKoel o01eit Teopuu?

B MOMEHT 3ap0kIeHHs CHHEPTeTUKH, BUAUMO, TAKUE HAJIEK bl BEICKa3bIBATMCH WM MOTYAIMBO
BBIHAIIMBATIUCH. T0O OBUI MepHOA MOIbEMa, SHTY3Ha3Ma, KOTJAa BAPYT MOIJIO MOKAa3aTbCs, YTO
HOBas KOHIENUHMs - MaHales OT MHOTUX HEpElIEeHHbIX BONPOcoB. COOCTBEHHO, MOJOOHYIO
"arpeccuBHOCTB" MPOSBISET JTr00ast HOBask Teopus, OypHO 3aBOEBBIBAIOLIAS MOIMYJISIPHOCTD, KaK
nrobas MaccoBast Mozia. CerojiHs, OIHAKO, IIOX0XE Ha TO, 4YTO HACTpPOEHUE 0ojiee CIOKOHHOE, a



B3I - Ooyiee OOBEKTUBHBIA. Jlaxe SIppIi CTOPOHHHK CHHEPIeTHKH CETOTHS CKaXKEeT, YTO
¢u3nyeckue MpuMepbl MOMOTalT OOpaTHTh BHUMaHHWE HAa TO-TO U TO-TO B OHMOJIOTMYECKOMH
00JacTH, HO HE MEHEE OCTOPOIKHO.

Bo Bpems cuHepreTnueckol KOH(EpeHIMHU s UMENT BO3MOXKHOCThH mobecenoBaTh ¢ I'epmanom
Xakenom. Ha Bompoc o ToM, Kakue AOCTHXKEHHUS B "OHOJOTUYECKOW CHHEPTeTHKe" MPUHECIIO
BpeMs, MpOLIEAIIEe €O [JHSA BBIXOJA €ro OCHOBHOM KHHMIW, OH OTBETHWJI HE CJIMILIKOM
onpeneneHHo. Jla, ectb HeKoTOpbie paboThl. CkaxkeM, OMOHMKHA HAOIIOAAIOT HEYTO MOXO0XKEee Ha
(a3oBble mepexoAbl MpHU KOOPAUHALMHU JBM)KEHUHM Yy JKUBOTHBIX, HpPU TaJoNe JIOMIAIH,
Hanpumep... [la, conunnas qucTaHiys oT "MaTeMaTUYECKUX MOJIENIEeN MPOLECCOB IBOJIIOLMU" 10
3TOrO JIOIIAJAWHOTrO rajomna. Brnpouewm, 3amajgHorepMaHcKuil GpU3MK TyT K€ OXKUBWICS, B3SUI Y
MeHsI OJIOKHOT W CTaJl PUCOBAaTh KAKME-TO MAaJIOTIOHATHBIC KapTUHKH. OKazajaoch, 4TO 3TO -
WIIIOCTPAllMd K OCTPOYMHOW paboTe HEKOero aMepuKaHCKOro MaTeMaTH4ecKoro Ouosora,
KOTOPBIM ITONIAJI HA OWH U3 KOHIpeccoB 1o cuHepreTuke B OPI', - Takue KOHrpecchl NpOBOAATCS
peryisipHOo Ha poauMHe cuHepretuku. llpociymasB fmoknag o0 TMAPOJMHAMHUYECKHX
HEYCTOMYMBOCTAX M O siuelikax beHapa, Ha KoTopble pa3OMBaeTcsl >KUIKOCTb IPU pazHULE
TEeMIIepaTyp Ha HWXKHEW U BepXHEH MOBEPXHOCTH, OH BIPYT COOOPA3MI, YTO 3Ty MOJENb MOXKHO
NIEPEHECTH B 00JIacTh OMOJIOTHH, N3YYarOIlyl0 ()EHOMEHBI ONTUYECKOTO0 BOCHPUSITHSA: KapTUHKU
Ha DKpaHE [MalpoeKTOpa [0 CTPAaHHOCTH HAllOMMHAINM PHCYHKM HApKOMaHOB, KOrJa Tex
IPOCUJIM HapUCOBATH I10 HaMSITH CBOU 3pUTENbHbIE TAJUTIOIMHAIMU. TYT e poAuIach TMIoTe3a:
HApKOTHKH TaK JEHCTBYIOT HA HEPBHYIO CUCTEMY, YTO OOBIYHOE M300pa)K€HHEe, KOTOPOE BUIUT
YeJIOBEK, Jienaercs HeycToW4yuBbIM. [Ipu ompesneneHHOM MO3MPOBKE, OJHAKO, BO3HUKAIOT
YCTOMYMBBIE KapTHHBI Iepel TIja3aMd HapKOMaHa, ¥ BCE IMOAAAECTCI MaTeMaTHUYECKOMY
OIMCAHUIO 10 AHAJIOTUU C TUAPOIMHAMUYECKUMH HEYCTOWYUBOCTSIMH. ..

BeITh MOXeT, 3Ta pabora nepcrnekTuBHa. OIHAKO OHA HE MPOJBUTaeT CUHEPTeTHUKOB JAajbllie MO0
yTH - K Ononoruu. Y moxoxke, mpuMep ¢ HaOIIOAaTeIbHBIM aMEepPHKAHIIEM BeChMa TI0Ka3aTelIeH
- Ha CETOJHAIIHUN JEHb PEAIbHOTO Iporpecca 31eCh He IPEABUIUTCS.

Tak crour nu cTpouTh BO3AyIIHBIE 3aMKku? Yto cuHepretuke Ouomnorus? Yro Ouonoruu
CHUHepreTuka?

CuHepreTuka UMeeT €0, Kak MpaBuio, CO CTPYKTypaMu, KOTOpble He TeprsT "ronona". Eciu
BONy IIE€pecTaTh IOJOIPEBaTh, SYCHKH, BO3ZHUKIIUE B pPE3yJIbTaTe€ KOHBEKIMH, MIHOBEHHO
ucue3HyT. buomormdeckue ke CTPYKTYphl MOTYT OBITh OTKJIIOYEHBI Ha KaKOe-TO BpEMsS OT
UCTOYHUKOB MUTAHUA. DTO JAeNaeT UX ele 0ojee CIOKHBIMU Ui U3ydeHus. To eCTh OHU BEIyT
ce0s M Kak JAMCCUMATUBHBIC, M KaK PaBHOBECHBIC, 1 HUKAKUX aHAJIOTMH UM HU B (U3UKE, HU B
XUMHUH HeT. M eme ogHa NpUHIKANNAIBHAS CI0XKHOCTD. fueliku beHapa, ckaXeM, BOZHUKAIOT
B npupone "0e3ayMHO", 6e3 Kakoro-iubo yke 3aJI0)KEHHOTO B JKMAKOCTH IJIaHa, a B 0OIIeM
IUTAHE MUPO3JaHMs OHH M BOBCE HUKYEMHBI, IEKOPATUBHBI, JIETy4d. He TO - KUBBIE CTPYKTYPBHI.
OHM CTpOro yureHbl OOIIMM IUIAHOM MNPHUPOJbI, (YHKIMOHAJIBHBI M HHUKOTAA HE OBIBAIOT
ciay4daitHel. Byap TO KieTka, OTAEIbHBIA OpraHu3M WM Ty4ya capaHuyd. MlHade roBops, y >KHBO
IPUPOJIBI CTPOTUN PEXUM SKOHOMHH, TOTJA KAaK HEXHBask HEBEPOATHO pacTouuTenbHa. To ke
MOXKHO CKa3aTb U Ha JpPyroM s3bIK€ - Ha s3blke Teopuu HHGpopmammu. M Ha s3bIke
TepMoauHaMHUKU. HO CyThb OT 3TOro He MEHSETCS: JKUBBIE M HEKUBBIE CTPYKTYpBI pa3ieliser
nponacTs. M cuHepreTrka moka OcTaeTcs JIMIIb Ha OJHOM ee Kparo. M maxke B BO3MOYKHOCTAX
"IIpUII0’KEeHUA" BIIOPY YCOMHUTBCHL. ..

JKussp, ogHako, mokaspiBacT Apyroe. PeanbHas XU3Hb HayKH, KOTOpas BeAb TOXKE MJIET HE
TOJIBKO II0 IUIAHy aKaJAeMHUH HayK, HO caMmoopraHusyercs. M co3maHue HOBBIX CTPYKTYp B
Hay4YHOH *W3HM - Hanuio. KoHrpecchbl, CUMIIO3UyMbl, KOH()EPEHLINN, CEMUHAPbI, HA KOTOPBIX
(GU3UKM, XUMHKH, OMOJIOTH CHIAT IUICYOM K IUIEYYy, YacTO He IOHMMAs JApYyr Opyra, HO
BHUMATEJIbHO BCIyIIMBasCh. M qake eciau CMHEpreTuka Juisi OMOJIOTUU OCTAHETCS JIMIIb HEKUM
(bepMeHTOM OpOKEHHS, TPOXIKAMH, YCKOPSIOIMIMMHU paboTy BOOOpakeHUs] OMOJIOTOB, TO U 3TO
OyZer o3HauaTh, YTO U B OMOJIOTMU CUHEPreTHKa cKa3ajla CBOE CIOBO M €€ BO3AYIIHbIE 3aMKH HE

OCTAJINCHh HCXKHUIJIBIMU.
H. KmumonToBuy



