Vuenbie JaBHO MBITAIOTCS OTBETUT
Ha <BEYHBIE> BOIPOCHI,
Kacaionpecsi 00pasoBaHus IUIAHET,
NPOUCXOK/ICHUS JKM3HA M CAMOTQ
co3HaHusa Ha 3emiie. Onun
U3 KJIOYEBbIX — T€, KOrAa F
U NPH KAKAX YCJIOBHSX MOSIBUIOCH*
NEPBUYHOE OPTraHNYECKOE
BEI[ECTBO, CTABIIEE OCHOBOWM
715 BCEX JKMBBIX OPTaHM3MOB?
Ectb Heckobko HamboJee
pacnpoCTpaHEHHbIX THIIOTES,
HaMeYalouMX BO3MOKHbIE
MO/IXO/bI K €€ PEIEHHIO.
IIpu 3TOM CHHTE3 <«3E€MHbIX>
OPTraHUYEeCKUX COeJUHEHUMH
HHUKOT/[A HE <IPHBSZBIBAJICS>
K IIPOI[eCCaM BO3HHUKHOBEHHS
CTYCTKOB BeIEeCTBa
B IIPOTOILIAHETHOM OOJIaKe.
Ho okasbiBaercst — u 910
BBISICHWIM MCCJI€I0BATEH
CO PAH — mnipu omnpe/iesieHHBIX
YCIOBHSIX BO Bpamiaionieics
OKOJIO3BE3/THOM Cpe/le BO3HUKAIOT
00J1ACTH WHTEHCHBHOTO CHHTE32
OPraHUYeCKUX COeJUHeHHd.
Opna u3 oTUX O6aacreii crana
| MCTOYHHKOM T€PBHYHOIO

' I'?praHi/l‘ICCKOFO BENIECTBA

dﬂﬂllPBT03eMﬂH H MECTOM ee

POKIEHAS B -K‘_(l(ilvrocqa e

DBEpILE
TAHHbINH B3IJI
DOHCXO




CHBITHUKOB Banepuit
HuxonaeBuu — kanauaat hpusmko-
MaTeMaTUYeCKUX HAyK, CTAPIIIiL
HayuHblii coTpyanuk MHcrtnTyTa
katanusa um. [. K. BopeckoBa

CO PAH, noueHt kadeapsi o61mei
dbusukn HoBocubupckoro
rOCyIapCTBEHHOTO YHUBEPCUTETA

ITAPMOH Banentum
HuxkosaeBnu — 1efiCTBUTEIbHBIN
uyinen PAH, nokTop XuMu4ecknx
HAYK, TeHEePAJIbHBIN AUPEKTOD
OO0beIMHEHHOTO MHCTUTYTA
karanuza CO PAH, saBenyrommii
Kadenpoii (hu3naeckoit XuMmm
Hosocubupckoro
TOCY/IaDCTBEHHOTO YHHBEPCUTETA
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Banepwuit CHbBITHUKOB
Banentus MAPMOH

Zlomzcmemuaﬂ IAICU3Hb HE 3HAUUM
UHONJIAHEMHAA. HOBAA ZUNOmMe3d
npoucxoofcﬁeuuﬂ HCU3HU T’ZpeaflO.?fCeHd

CUOUPCKUMU YUEeHbIMU

VHIAMeHTaJbHas HayKa
cocpeloTOYeHa Ha pelie-
HUHU YeThIPEX OCHOBHBIX
pobJIeM.
1. Kak ycTpoena marepus. IToif 3a71a-
yell 3aHMMAIOTCS (PU3UKU — CTPOST
MOTIIHbIE YCKOPUTEJH, JeTEKTOPHI
U IPyrHe YCTAaHOBKU HA TpPEiesie Co-
BPEMEHHBIX TEXHOJOTHH.
2. Kak BozHukIIa kn3Hb. Kak nosiBu-
JIOCh, B YaCTHOCTH, JKUBOE BETIECTBO
Ha MTOBEPXHOCTU 3eMJu. 3/ech T1oJie
JEATETBHOCTH OMOIOTOB, XUMHUKOB,
Te0JIOTOB...
3. Kak Bo3HMKJIO cO3HAHUE U YTO ATO
takoe. Haz aToil mpobiemoii 6pioTcs
TICUXOJIOTH, TeOJOTH, (PUIOCOdHI...
BimsiHue ux paboT Ha eCTeCTBEHHBIE
HayKu HeBeJnKo. KaxeTcs, 94To u ec-
TECTBEHHOHAYYHBIE METOJIbI CIOZIA €IIle
He TIPOHUKJIN.
4. Tme Mbl HAXO/IUMCSI — B ITPOCTPaH-
CTBe W BO BpeMeHM.

CeroHg OTBET Ha IMOCJEIHUN
BOIIPOC 3BYYUT IpUMepHO Tak: B Ho-
Bocubupcke (Pume, ITapuxe, Mock-
Be...), Ha MaTepuke EBpasus mimaneTs
3eMJist, KOTOpasi JIBUTAETCSI BOKPYT
CoHIta, TPUHA/ITIEKAIIETO TATAKTUKE
Mueunsiii I1yTh B «<MecTHOM cKoILIe-
HUUW» TAJAKTUK B Haleil BeeseHHoM.
Toit camoit BeenenHoit, 4To poauiach
B BosibiioM B3pbiBe 0K0JI0 15 MuLIH-
ap/ioB JIeT Ha3aj BMeCTe CO CBOUM
BpeMeHeM, MPOCTPAHCTBOM U Bellle-
ctBoM. PenukToBoe m3iydenwue, 3a-

noJiHsoNee BeesleHHyIo, HeceT HaM
CBEJIeHUS O TePBBIX MTHOBEHUSIX
e CylecTBoBaHus. [[OMUMO PUBBIY-
HOTO JIJIsT HAC BEIECTBA, €CTh KOCBEH-
Hble NPU3HAKKM IIPUCYTCTBUS EIle
U «TEMHOTO» BEIeCTBa, HEU3JIyyaro-
Iasi Macca KOToporo Bo BcesieHHOI,
BO3MOHO, BO MHOTO pa3s 0oJiblie
Macchl BUAMMOTO BelecTsa. Marepus
U3 MPOTOHOB, HEUTPOHOB 1 JIEKTPO-
HOB, MOSBHUBIINXCSA BO B3pbIBE, 00-
pasoBajia TIPM OCTBIBAHWM BOIOPOJ
u resinii. Bo Bpema pacmmmpenus Bee-
JIEHHO BOSHUKJIM YCJIOBUS /ISl KOH-
HeHTpallu¥ BOAOPOJAA U TeIus
B ocobble 0OpasoBaHus — Oyjyline
raJlakTHKH. BelecTBo oCThLIO 10 Ta-
KOTO COCTOSIHWSI, UTO OHO CMOTJIO
COOMPaThCS MO/ BO3AEHCTBUEM OOBIK-
HOBEHHOW TI'PAaBUTAIIMOHHOUW CUJIBI.
Ero nenenne Ha CKMMAIOIIHECS CTY-
CTKM TIPUBEJIO K 0OPa3oBaHUIO 3BE3[
MEPBOTO TOKOJIEHUS — OHM OBLIN
04€eHb OOJBIITMMHI ¥ COCTOSIIU M3 BO-
Jopojia u resust. TepMosiiepHble peak-
I[MM B HTUX 3BE3/IaX 3aKOHUMINCH UX
B3DPBIBOM, M NPOU30IIEN BHIGPOC
HOBBIX CHHTE3MPOBAHHBIX DJEMEH-
TOB — KHUCJIOPOJA, a30Ta, Yriepoja
U Apyrux, Gosee Tskenbix. Buibpoc
STUX DJIEMEHTOB OOJIETYUIT BO3MOXK-
HOCTh (DOPMHUPOBAHUST HOBBIX 3BE3I.
Bropoe mokosene 38e3/1 BHIGPOCHIIO
cJAeAyONMe MOPIUN 3JEMEHTOB
B IIPOCTPAHCTBO. DBOJIIONS eprKaia
MyTh K 3JIEMEHTaM TePHOANYECKOI
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TabJINIBL, U Ha 9TOM OHA He 3aKOHYM-
JIaCh.

Npes sBomonuu, BbINOIeANIas
U3 Hezp OGUOJIOTNY, TIPOHUKIIA B (PU3H-
Ky u actpodusuxy. B monmmanuu
9BOJTIOIUY BayKHO, UTO €CJTV TIOHAYATTY
ObLIM BOAOPOJ M TEJIMiA, TO APyrue
2JIEMEHTBI CHHTE3UPOBAINCH NCXOTHO
JIMIIb B MaJIbIX KOJIMYECTBaX. 3BE3-
JIBl — 9TO MEXAHU3M, CPEICTBO IBOJIIO-
nuu. Eé pesynbprar — THAXKeIbIEe
ajieMeHThI. VIcxoHoe BelecTBo, BO-
JIOPOJI ¥ TeJINI, KaK TTPOMEKY TOUHBII
IIIar 9BOJIIOIINN, — ocTaeTcs. BosHuk-
HOBEHME HOBOTO KAauyecTBa TTOJIYIUIIO
HA3BAHUE <«CAMOOPTAHU3AIUST.

HoBoe kauecTBO TIpM CaMOOpPTaHM-
3alMy B JI000I crcTeMe MOABIISAeTC
¢ pasBuTueM HeycroitumBocTH. Cu-
cTeMa HAaXOJUTCSI B KaKOM-TO OJHOM
COCTOSIHMM, HO B Hell BO3HHUKAIOT
Takue yCJIOBUs, KOTJA 4acThb ITOU
CUCTEMBI MOJKET TEPEHTH B pyroe
coctognue. IIpocToii HArASgIHBIN
TIpUMep: Ha ITEPEBEPHYTYIO BBITTYKJIO-
CTBIO BBepX MoJrychepy MoMeIaeTcst
nrapuk. Pano Wiu mo3Ho OH CKaTUT-
csl BHU3 — Imap Ha moJaycdepe
HeycTolunB. B HeycToiunBoi cucre-
Me — (PU3UYECKOH, GUOJOTUYECKOi,
SKOHOMMYECKOHN — 060ii! — HabI0-
JIaeTcs Ta JKe KapTUHA: HOBOE COCTOS-
HUe BO3HUKAeT He BO Bcell HeyCToMu-
4YUBOI cucTeMe, a JUIIb JOKaJIbHO
B €e MaJIOH YacT NP BHEITHUX BO3-
JIENCTBUSAX HA BCIO CUCTEMY, MHBIMU
CJIOBAMU — B OTKPBITOH CHCTeEME.
DeMEeHThl CUCTEMBI BenyT cebs
MIPYA CAaMOOPTAaHU3AIMU COBMECTHO,
OCYIIECTBJISIETCSI KOJJIEKTUBHOE
B3aMMO/IEHICTBHE.

3Be3gbl — 9MO MeXaHu3Mm,
cpegcmBo 3BOfOYUU,
pe3yrnbmamoM Komopou
ABAAIOMCA MsXerble
aneMeHmbl

B rtaxoit oTkpbITOI cucteme, Xo-
JIOJHOM MOJIEKYJIspHOM obJake,
4,6 Mupp siet Hazaz mosiBuIoch CotH-
ne. Connme — 3aypsaaHas 3Be3Ja
2-ro wim 3-ro noxosienus. Ho y na-
nrero CoJtHIla €CThb CUCTeMa IIJIaHeT.

MOJIEKYNsipHOE
obnako

neinesas
¢doToctepa

tpoHT
paspylueHus
nbiau

n3nyyeHue
npoTto3se3gbl

nporosse3fa

obnako
OopTa

MpOTONNAHETHbIN
AKKpPELMOHHbIN
AUCK

obnactb
BHYTPEHHMNX
nnaver

3Be30,0006pa3syiolnii rpaBUTALMOHHbIN
KoJIIanc B MOJIEKYNAPHOM obnake
MPOMCXOLMUT Ha BPEMEHAX MopsAKa

0,1 MH net. [lo MmunnnoHa net

Ha NpOTO3BEe3y M3 OKpyXKaloLei
Cpepbl nocTynaeT (aKkpeuupyetcs)
BELLECTBO, YBEMYMBAS €€ MacCy

Ha [LeCATKW NPoLEeHTOB (MO OTHOLIEHMIO
K macce coppemeHHoro ConHua).

lpu Konnance, Kak cneacTene coxpa-
HEHUs MOMEHTA MMMyJbCa, BOKPYT Npo-
T03BE3/bl MOXET 00PA30BaTLCA TOHKMIA
aKKpeLMOHHbI anck. Macca BelecTsa
B OMCKE NPEBOCXOLMUT MACCy COBPEMEH-
HbIX MJAHET NPUMEPHO Ha ABA NMOPAAKA.
[lo6aBoyHas Macca CBsizaHa C NpUcyT-
CTBMEM BOJOPOAA U renus, CpegHee
cofepxaHue KOTOpbIX B MEX3BE3[4HOM
cpeze n Ha ConHue pocturaet 98%.
Pa3mepbl npoTonnaHeTHOro aucka
COCTAB/AT HECKONIbKO COT aCTPOHO-
MUYECKUX eAMHML, NPOCTMPAsCh

33 coBpeMeHHoe obnako Ooprta,

roe HaxoAsTCA COBPEMEHHbIE KOMETbI.
Ha BHewHeM Kpalo AMCKa ero naoT-

®opmupoBaHue npoTo3sesgbl
BMeCTe C 0KOJI03Be3AHbIM
AKKPELUOHHBIM JUCKOM

B MOJIEKyNApHOM obnake

HOCTb 4 TeMNepaTypa BbIXOAAT

Ha napaMmeTpbl MosieKyspHoro obnaka.
C TOYKM 3peHMA KOCMUYECKOTO XUMU-
YecKoro peakTopa, Haubonee BaxHa
06nacTb oT 0p6UTHI Mepkypus go opbu-
Tl MnyToHa, TO ecTb 0T 0,2 a. e.

no 40—50 a. e. YrnoBas TonlwmHa
AMCKA Ha 3TUX MacluTabax He npeBbl-
WwaeT, no-Bugumomy, 3—>5 rpapycos.

C MoMeHTa nosBAEeHUA NPOTO3BE3AbI

1 npu ganbHeiwen 3sontounn ConHua
B 3Ty 30HY AMCKA NOCTYNaeT 3HEprus.
[loTOK 3HepruM B AUCK U NOTOK MacChl
C AMCKA HAa MPOTOCOJHLE, C YYETOM
BO3MOXHOIO BAUAHMA MArHUTHbIX
nojewn, onpeaensT pacnpegenesme
TeMnepaTypbl U NAOTHOCTU Cpefbl

B AMCKe. 3HaYeHUs Temnepatypbl
Cpefbl Ha yAaneHUn nNopagKa 3eMHOro
paauyca oT NPOTOCONHLA Ha HaYanbHOM
CTajuu no pALy OLEHOK Nexar B fua-
na3oHe ot 500 go 1000 K. [laBnexune
rasa moxet gocturatb 0,001 atm.



Banepuii CHeimHukos, BanenmuH [lapmoH

A Ha OoIHOI W3 3THX IIJIAHET, 3eMIIE,
1o cpaBHeHUIo ¢ CoJHIIEM OTMEYeH
OTPOMHBII HEZOCTATOK BOHOPOJIA,
rejivsi, yriepojia, a3ora — CaMbIX
pacIpocTpaHEHHBIX 3JIEMEHTOB B KOC-
Moce. I moueMy-To 0Kasasioch,
YTO HEKOTOPAst 0JIsl 9TUX DJIEMEHTOB
HA [TOBEPXHOCTU 3eMJIU CTAJIa 9BOJIIO-
MOHUPOBATh B KAYECTBE KUBOTO

)

BellecTBa B OMO-
JIOTUYECKUX CHUCTE-
MaX. BosuHukamoT
MIPOCTBIE BOTIPOCHI.
NUmena au 3emig
panee GoJblnee Ko-
JIMYECTBO yKas3aH-
HBIX 9JIEMEHTOB?
Ecin nmena u more-
psiia, TO Kak, KOT/a
n ckoabko? JKuBoe BemrecTtBo
MMOSIBUJIOCH ZI0 WJIM TIOCJIE€ TTOTEPH?
Camu myiaHeTBH — 3TO Pe3yJabTaT
CaMOOPTaHU3aINK MaTEPUH, OYePE]I-
HOM 3Tall €€ IBOJIOIUN WJIN HET?
[Touemy Boobe Bokpyr CoJHIa mos-
BUJIUCH IJIAHETHI?

K coskanenmuio, Ioka y Hac HET Ofi-
HO3HAYHBIX OTBETOB Ha BCE ITU BOII-
pocel. Kak HeT HPSAMBIX JaHHBIX
0 TOM, KaK BCE€ 3TO TPOU3OIIJIO.
Campble cTapble TEOJOTHYECKIEe 3aTIH-
C1 IMeIOT Bo3pacT 3,8 — 4,1 MuIp JieT.
Nx odeHb Majno, OHU €AUHUYHBI.
Cutestbl OPraHUYECKON KM3HU B HHUX,
KaK U B METEOPUTAX, IIPH CYIIIECTBYIO-
X METOAUKAX aHAIN3a HEHAEKHDI
u cropHbl. O nepBbix 600 MiH JetT
n3 4,6 M/ JeT KU3HU 3eMIU HeT
JaHHBIX BooOm(e. Bce mepBuumble
MMOPOBI 36MHOU KOPbHI OKA3aJNCh
IIOJTHOCTBIO IIPE0OPa3OBAHBL B IIOC/IE-
NYIOIAX TEOJOTUYECKUX IPOIeccax
U B pe3yJsTaTe 6GoMOapaAMpPOBKY TIjIa-
HEThl KOCMUYECKUMU TeJIaMU.

IIpobaema mraneroo6pazsoBaHUs
¥ Ipo6JieMa BOSHUKHOBEHUS JKU3HU

Y mBep>KgeHue
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0 Kamanumuueckou
aKmuBHOCMU KOCMUYECKOESO

Mamepuana nogmBsep>KgeHo
uccnegoBaHueM 00pas3yoB
peanbHbIX Memeopumos

cXOomATes A 3eMJIM B OHOI Bpe-
MeHHOIT Touke. CeoBaTe/IbHO, €CJIN
661 mpobJieMa TIaHeTO00Pa3OBAHMS
Oblia pelleHa, OHa MOIJIAa Obl CTaTh
OTIIPABHOW TOYKOU AJS penieHus
1 IpobIeMBI 3aposKAeHus Ku3Hu. Ha-
yuHBIe TIPOOIEMBI YaCTO PENIaioTCsa
KOMILJIEKCHO, TOMY €CTh TIPUMEpHL.
Ho BoT Bompoc — Kak ske HaM TI0JIy-
YUTh peajibHble U HAyYHO 0O0CHOBAH-
HblI€ JJAHHBIE O ITPOLIECCE, CIIU HET €ro
IIPSMBIX CJIE[IOB U U3BECTEH JIUIID €0
pesyibratr? It 3TOTO B HayKe ObLI
cosnan cBoit Metosl. Kak aTo Hu cTpan-
HO, CBOMM IOABJIEHHEM OH 0053aH
3alpeTy Ha MCIBITAHUS SAECPHOTO
OpyXKHUs. YKe H0Jroe BpeMs OHHU
ne nposozarcs. Ho 3HaThb, uTo mpouc-
XOJIUT TP B3PbIBaX, — HEOOXOAUMO,
BelAb He OpOCHIND K€ 3aHMMATbCS
6€e30MaCHOCTHIO TOCYAAPCTBA. A B Jia-
Gopatopu siiepHyto 60MOy He B30p-
Bellb. Pemenne OblI0 HalZeHO:
B 71a00PaTOPHBIX JKCIEPUMEHTAX
JIOJIKHBI GBITH TOJTy4YeHbI HaLEKHbIE
JAHHBIE O KaXIOM OTIEJbHOM IIPO-
1ecce, BJMSIONIEM Ha B3PbIB, 8 TIOTOM

Ha KOMITbIOTEpe He0OXO0MMO coOpaTh
BCE BOE/IMHO, TO €CTh CMOJIEINPOBATh
sBieHue. Yem MollTHee KOMITBIOTED,
TeM GOJIbIle XaPaKTEPUCTUK MOKHO
yuectb. V1 xapTuHa mosyyaercs Bce
60sree TIPUOTIKEHHON K PEaTbHOI.
[TpoBepuTh ke cO3JaHHBIE KOM-
MbIOTEPHBIE MMPOTPAMMBI MOXKHO
M3 COTIOCTABJIEHNS PACYETOB C HAbJIIO-
JNEHUSIMU TIPUPOJHDBIX SIBJEHUNH —
11t Benbiiek Ha CoJTHIle, HAPUMeED.
Hecayuatino, uro dA. B. 3eabnosuy,
Jl. A. ®pank-Kamenerkuii u apyrue
yueHble, paboTast Hajl SIAEPHBIM OPY-
JKUEM, TIOITYTHO PN PSIZT BASKHBIX
acTpoPU3NUECKNX, XUMUIECKUX
U TEXHOJIOTHMYECKUX 3azad. Bcro Ta-
Kylo paboTy HeOoOXOIMMO TPOBECTH
B KOMILJIEKCE, XOTsS 3TO U OYEHb
croxuo. Ha kaskom starme TpeGyercst
cJefoBaTh BCeM 6e3 MCKJIUEHUS
pynnaMeHTANBHBIM (PU3NIECKUM
3aKOHAM M, B YaCTHOCTH, 3aKOHAM
coxpanenus. [Ipu HecoorBercTBUN
yKazaHHBIM 3akoHaMm paboTa
OTCENBAETCS, UJIET «B KOP3UHKY C MY-
COpOM». ITO KECTKUN KPUTEPUIi,
HO OH TapaHTHPYET HAYIHBIN Pe3YJIb-
tat. Heobxomxumbie IJsi KOMIBIO-
TEPHOTIO MOJIEJNPOBAHUS 3aKOHBI
OMUCHIBAIOTCS MaTEMAaTUYECKUMU
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ypaBHenusmMu. [lo cyTu, ux HemHOTO,
U peraTh HeOOXOANMO He BCE U3 HIX
cpasy. Bce aTo u ecTh HamI MeTof.

Eme onuaum marom ObLT aHagu3
HanboJIee MO ISPHBIX THUITOTE3 TPO-
UCXOXKIIEHUS SKU3HU.

CymtecTByeT GOJIBIIOE KOTUYECTBO
pabotr 1o acTpodusuKe IIOTHHIX
MOJIEKYJISIPHBIX 00JJAKOB B KOCMOCE.
B 3eMHBIX YCJIOBHSIX — 3TO CBEpX-
ray6okuii Bakyym. Ho yke B Takmx
obrakax ecTb ¥ MOJEKYJIHI,
1 OpTaHWYecKue BellecTBa, €CcTh
U BO3MOJKHOCTb XMMHUYECKUX PeaK-
nmuit. B. U. Toappanckuii BoobIIe
NPEMONOKUT, YTO TEePBUYHBIIM
OpPTaHWYECKWH CHHTE3 MPONCXONT
UMEHHO B MOJIEKYJISIPHBIX OOJaKax.
I[lo monynsgpHoOil HBIHE TUITOTE3€
C. Appennyca («XU3Hb IIPOU3OIILIA
B KOCMOCE» ), OPTAaHIIECKOE BEIECTBO
BBINTAJI0 HA 3€MJII0 B TOTOBOM BHJIE.
Ho aTo Ha ceromHs BBITIAAINT He-
JIOCTATOYHO npaBaonog006HO.
XUMHUYECKHl CHUHTE3 B KocMoce
HA BpEMEHAX JKM3HU KOCMHUYECKUX
006/1akOB HE KOMIIEHCHPYET paspy-
nmeHust MoJekysa. Benb B kocMoce
W HEBO3MOJKHO JKapKO — M MOJIEKY-
JIbI Pa3pyMIAIOTCS, WU OUYeHb XOJOJ-
HO ¥ TIyCTO — ¥ CHHTE3 MOJIEKYJT U/EeT
KpaifHe Me/JIeHHO.

ITo runmoteze A. M. Onapuna,
JKU3Hb 3apOJIUJIACch Ha caMoi 3emie
B okeaHax. C. Muiiep mepeHnec mep-
BBIIl CUHTE3 CJIOKHBIX OPTAaHUYECKUX
MOJIEKYJT B TpoToaTMocdepy c ee
MOJIHUSIMUA U CHUJIbHBIM YyJbTpachuo-
JIETOBBIM W3JydeHNeM. Bo MHOTHX
JIPYTUX OOBSICHEHUSIX TMOSBUIIUCDH
BYJIKAQHBI, JIABBI, TUXWE JIATYHBI U TaK
Jajnee, yalie BCErO MO BHYTpeHHeH
CYyTH — 3aMeyaTeJIbHO OCHAI[eHHBIE
XUMHUYECKHE J1ab0paTOpuu ¢ BHICOKO-
KBaJIN(UITNPOBAHHBIM HAYYHBIM TIep-
conasiom. [Tpu Bcem 1ipu 3TOM JKU3HD
Ha 3eMJTe peabHO CYIIeCTBYeT, a IaH-
HBIX O €€ MPOUCXOXKAECHUY JIJIsSI CePh-
€3HOH HayYHOW IMPOBEPKU OCTAETCS
kpaitae mazno. K Tomy ke acbdextus-
HOCTh OOJBITMHCTBA TAKUX OpPTaHMU-
YEeCKUX XHUMHUYECKUX CHUHTE30B,
3a MCKJIIOUEHNEM OMOXUMHUYECKIX

B JKUBBIX OpraHU3Max, B IPUPOJE
HeBeMKa. A TyT Tpebyercs: He He-
CKOJIBKO MOJIEKYJl WJH T'PAMMOB
BEIECTBA CUHTE3UPOBaTh. B Heapax
3eMJn 3aXOPOHEHO 3HAYUTETHHO
GOJIbIle YITIEPOACOAEPIKALIETO BEllle-
CTBA T10 CPABHEHUIO C JKUBBIM Ha T10-
BepxHocTu. He GyzieM 3a0bIBaTh 1 TOT
(baxT, 4TO XMIMITUECKUIT cOCTAaB 3eMJIN
NpuGAU3UTENBHO U3BECTEH JIUIIb
Ha 100—150 kM Bray6s. O ToM,
YTO CIPSITAHO JAJbIE, MBI MOXKEM
CYZIUTH TOJBKO TI0 KOCBEHHBIM IPH-
3HAKaM.

O6e TUTIOTE3BI O TMPOUCKOKIEHUH
SKM3HU OBLIM OTBEPrHYTHI, W TIOSIBU-
JIOCh TPEJIOoJOXKeHe O CUHTe3e
OPTaHUYECKUX COEeJIMHEHUN HeIo-
CPENCTBEHHO TPHW 0Opa3soBaHUM
3emau. CyliecTBOBaBIIAsl TeOpUs
MOSIBJIEHUs] TIJIAHET U3 MEePBUYHOTO
razo-mbLIEBOro 00J1aKa, OKPYKaBIIEro
TIPOTOCOJTHITE, HE PEIIIa TPOGIeMbI
(bopMupoBanusI TIAHET 3eMHO TPYII-
nel. B. C. CadpoHOBBIM U APYyTUMU
YUYEHBIMHU PacCMATPUBAIOCHh (HOpMU-
poBaHUe TJIAaHET B CTOJIKHOBEHUSIX
test. [Ipu cTOJKHOBEHUU Tea ¢ pas-

lMnotesa
AppeHuyca—lonbpaHckoro

B kocmMMYeckux MonekynspHbIX
o6nakax npu KpUoreHHbIX
Temnepatypax, N0 3eMHbIM MepKam —
B CBEPXTNYOOKOM BaKyyMe, MPOUCXOAAT
TYHHE/NbHble PeakLyun «X0N0fHO
npeAbICTOPUN XU3HU». B Taknx
obnakax nosBAAOTCA OpraHUYeckue
W Apyrue yrnepopcoaepxailue
coepfnHeHus. MNpu npoxoxaeHnn
CONHEYHON CUCTEMOMN MOJEKYNAPHOro
obnaka B atMocdepe nnaHeTbl
NPOUCXOAAT YAApHaA nonumepu3saums
OpraHMyYecKnx coefuHeHni u fpyrue
HeTpaAMLMOHHbIE acTPOXMMUYeCKne
peakuuu. B pesynsrate Ha 3emnio
BbINAAAIOT CNIOXHbIE OpraHuyeckue
BellecTsa

funome3sa
AppeHuyca—
fonbgaHCKO20

H, He, CO
«MblJ1b»
° YaapHas nonumepusauuns
HeTpaanumoHHble
; aCTPOXUMMUYECKNe
. % peaKLm
n~10-10 ¢’
T~ 10-20K
I~ 10 a.e.
[ ]
% Cuhres
) % 61ononuMepoB
% :
TyHHENbHbIE
peakum [MpokapuoThl
«X0N0HON
npenpIcTopun \
MKn3um » \\\
CH HCO  CHOH
HCCN CHSH HCOOCH, oy T

CH  CHCN CHCCN
(CH)O CHNC CHOH
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lMnotesa OnapuHa—XosaenHa

A6UOTeHHbI CUHTE3 NEPBUYHOIO
OpraHWMYyecKoro BellecTBa UAET

Ha noBepxHocTu 3emnu. funotesa
npeAnonaraer nosiBleHUEe «KUPHOTrO
OynbOHa» Ha NOBEPXHOCTM

B BOCCTaHOBUTENbHOM aTtMoctepe
paHHen 3emnn nog LENCTBMEM MOJTHUN,
BYJIKaHOB, ybTpanoneToBoro
uznyyenus ConHLa, KOCMUYECKUX
Jlyyeii, TeN0BON 3HEprumn
PafMOAKTUBHbIX HECTAOMIbHbBIX
“30TOMOB. B KOHLEHTpMpOBaHHOM
«OynboHE» MPOMCXOAUT 3apOXKaeHUe
NpOCTeNWNX OpraHM3mMoB. B pamkax
3TOM rMnoTe3bl YCTaHOBNEHO,

4TO B HEPABHOBECHbIX YCIOBUAX

U3 MpOCTENLINX HEOPraHUYECKUX
BeLeCTB MOTYyT CUHTE3UPOBATLCA
CNIOXHbIE OpPraHUYecKue coefuHeHUs
BMIOTb 4O AMUHOKUCIOT

funome3a

OnapuHa—XongeuHa

Klx

11-10 v - ron 170 w -roa 6m-ron

MEpPOM TIOPSIKA THICSYN KIJIOMETPOB
C MEHBIIIUM TEJIOM OCKOJIKH TIPHUTSI-
HYTCS K KPYITHOMY, ¥ OHO eTiie 6GoJiee
YKPYIHUTCSI. A BOT CpefHUe Tesa
( HECKOJIBKO COT KMJIOMETPOB B M-
MeTpe) He MOTYT HU YKPYIHUTHCS,
HU moryoTuthed. OHUM TpHU ymape
paspymaiotcs. Kakos e Torna mexa-
HU3M CaMOOPTaHU3AINU, TTPUBOJIS-
Ui Kk 06pasoBaHMIO TIJIAHET 3€MHOMN
rpynmer? TakuM MeXaHU3MOM JIOJTK-
HO OBITh Pa3BUTHE KOJIJIEKTUBHON He-
YCTOWYHUBOCTH, OTHOBPEMEHHOE 00be-
JIMHEHNEe MHOTUX-MHOTUX MAJIbIX TEJL.
OTMeTnM, 4TO HaOOTbIIee PA3BUTHE
UCCIeI0BaHNE KOJUIEKTUBHBIX HEYC-
TOWYUBOCTEN TOJYUYUIO B (pu3uKe
[JIa3Mbl, B IPOOJIEME YIIPABJISIEMOTO
TepMOsIIEPHOTO CHHTE3a U B CHHepre-
THUKE.

25

WNrak, ucxomHoe mpearonokeHue:
CHHTE3 IIEPBUYHBIX OPraHUYECKHX CO-
emHEHNH 1 06pa3oBaHue TIAHET —
JIBe CTOPOHBI 01HOH Mezianu. C TouKu
3PEHNsT XUMHUKOB, TPEOOBAIOCH TTOKa-
3aTh paboTy YHUBEPCAJIBHOTO IMpPU-
POXHOTO peakTopa, B KOTOPOM
CUHTE3NPOBAJIOCH OPraHUYECKOe Be-
mectBo. C TOYKM 3peHHsT (DUIUKOB,
TpeGOBaJIOCh U3Y4YUTh OOpasoBaHUe
TIJIaHeT KaK CaMOOPTraHU3aIlnio MaTe-
pUM, KaK pe3yabTaT BO3/EHCTBUA
MIPOTO3BE3/BI HA CBOE OKDPY’KEHIE
C y4eTOM OOpaTHBIX CBA3EH M XUMU-
YEeCKUX PEeaKIii B cpefe.

C »T10r0 MOMeEHTa ObLJIa MOCTaBJeHa
1 4eTKo cPopMyJHpoBaHA OYEHB
CJIOJKHAST MaTeMaThdyeckas 3a/aya.
[TpencTosino pemaTh HeCTaIIMOHAPHOE
1 IPOCTPAHCTBEHHO TPeXMeEpHOe

Haubonee nonynApHble
2unomesbl NPOUCXOXKgeHUA
YKU3HU Ha 3emMrne COMHUMENbHbI
U NPOMUBOPEYUBBI.

2KU3Hb MO2na 3apogumbCcA

go odhopMneHuUa Bew,ecmaa

B NnNaHemy, B npouecce

ee obpasoBaHuA

11 3a4 10 ner
M

lNepsunyHas
aTtmocgpepa

@ 120 M'L.g,.%” > 4-10 ner Hasan

Emocmqpa

MpokapnoTbl
e Okean
Hykneotuabl Cuntes - L e, P
6
Monucaxapubl MononMepos c < 10 1 Ocanoqrsie rioposk!
AMMWHOKMCIIOTHI

A30TUCTbIE OCHOBaHUA

Yrnesoapl
Kap60oHoBble KUCNOTbI

ypaBHeHue BracoBa—JInyBuiiis Bme-
cte ¢ ypaBuenueM Ilyaccona u ypas-
HEHUSMHU razofuHaMuKU. YToObI
C 9TUM CIIPaBUTHCS, MOHAAO00UIACH
TIOMOII[b CAMBIX MOIIHBIX KOMIIbIOTE-
poB. IlocnenoBaTenbHOCTD HAIIUX
JeficTBUi TyT TakoBa. bepem oTzenb-
HYTO YaCTHUILy U peliaeM JIJid Hee ypaB-
HeHUs NBMKeHUs. Peltaem 1 BTO-
POii, TpeTbeil, U Tak /sl MUJIJIMOHOB
u MWLIAAPAOB vacTull. Mx kosmue-
CTBO TIPSIMO 3aBUCHUT OT BO3MOKHO-
CTei KOMITbIoTepa. 3aTeM OTpe/ieisieM
co3/1aBaeMOe YaCTUIIAMW TPAaBUTAIIN-
onHoe nojie. CHOBAa pacCYMTHIBAEM
nIBUKeHNe vacTtuil B moJse. M tak
nanee. [IporpamMMbl U aJaropuTMbI




26 TUMOTE3bI u

ISl pacueToB OBIIM CO3TaHBI
B. A. BInuBKOBBIM Ha OCHOBE CBOETO
6osiee yeM 30-JIeTHETO OIBITA B Pellie-
HUU 3a/a4 (PU3NKN IIa3Mbl. B pe-
3yJIbTaTe MbI Y3HAEM TPAEKTOPUU BCEX
YaCTHI[, YCTOMYNBO UX [BUKEHUE
WJIW HET, OIIPEJIeJIsSieM BCE MHTEPECYIO-
mue Hac xapaktepuctuku. Onna
U3 OUYEBUIHBIX IMHAMUYECKUX XapaK-
TEPUCTUK — DBOJIIOIHSI CPETHEN TIIOT-
HocTH BetlecTBa. Cpe/Hsist II0THOCTh
CBsI3aHa C TeM, KaK Mbl BUJUM, CKa-
JKeM, TaJlaKTHUKU. B rajzaktukax,
NOJOOHBIX HalIed, COCPeNOTOYEeHbI
JECATKU ¥ COTHU MUJINAP/IOB 3BE3/I.
ITpu pacuerax Ha COBPEMEHHBIX CY-
nep-9BM 1o 4uciy yacTuil MbI TIO-
JIOTIJIN K peaibHOMY YHCITy 3Be3/l. Tak
YTO MPABUJILHOCTH HAIIUX PACYETOB
MbI MOKEM TIPOBEPUTH B CPAaBHEHUU
¢ HAOJIOJIEHNSIMU TaJIAaKTHK.

U BoT B pacyerax Mbl BOCITPOU3BO-
JIM MIAPBI, TUCKH, KOJIbIIA, CIIUPAJTh-
HbIE PYKABa, T. €. BCE TO, YTO HabJIo/a-
10T acTPOHOMBI B KocMoce. Crimpain
U KOJIbIIA BO3HUKAIOT TIPU PAa3BUTHU
HEYCTOWYMBOCTU KOJJIEKTHBHOTO
JIBYDKEHUST TEJT BMECTE € ra3oM. AHa-
JIN3 Pa3BUTHUST HEYCTOUYNBOCTH TIOKA-
3aJ1, 4YTO 3TH CTPYKTYPBI TIOSIBIISIOTCS,
KOTJla Macca TBepJbIX TeJ B Ta3e
MPEBBIINIAET HEKOTOPYIO BEJUUYUHY.
[Tpu KakuX yCIOBUSIX MACCA HAYMHAET
BO3PACTaTh, YTO CJIYKHUT TOJTIKOM
K atomy? Kak Jierko yBuieTh, COBO-
KyITHasi Macca BceX TeJI BOKPYT IIPOTO-
3Be3/[bl MOKET YBEJUUYUTHCS 32 CUET
BpaiieHust. ITo OObIYHBINA addhexT
nenTpudyru. Kpome Toro, B raze Bs3-
KU€ U PBIXJIBIE TEJIA MOTYT CIIUITHY Th-
¢ MeXIy co00Ii, 0COBEHHO eci OHU
6oTaThl OPraHUYECKUM BEIIECTBOM.
[TpumepHO Tak, KaK CIUTIAIOTCS Tec-
YUHKH, €CJIU MEKIY HUMU €CThb ILjIa-
crunuH. B cBoto ouepesb, opranuye-
CKOE€ BEIECTBO JIETKO CHHTE3UPYETCsT
Ha TBEP/IbIX KaTanuzaTopax. /s aro-
TO OHU JIOJUKHBI COIEPKATDH XKeJIe30,
HUKEJTb U KpEMHUH — B KOMOWHAIIUH,
[IPUMEPHO COOTBETCTBYIOMIEN UX TIPU-
pozaHoii pacripocrparenrocti. Ho ta-
Kasg KOMOWHAINMs XapakKTepHa
JJIS1 KJIACCUYECKUX KATATU3aTOPOB
CUHTE3a YTJIE€BOJOPOIOB B XUMUYE-

ckoM mpotiecce Dumepa-Tpormiia.
B aTtoMm cuHTe3€ MCXOMHBIMU peareH-
tamu sBasgiorcas CO u Bojopox —
BMECTE C TeJIMEM 9TH Tasbl HauboJee
pacripocTpaHeHBI B KocMoce. B mpo-
MBIILIEHHOCTU 30T HA aHAJIOTUYHOM
JKeJle30co/iepIKaIieM KaTaan3aTope
npespamaercs B ammuak. Cyms
mo aseMeHTHOMY cocTaBy CoiHIIa,
B OKOJIO3BE3/HOM JIUCKE HENOCTATKA
He OBLTO HU B KaTaIN3aTOPe, HU B UC-
XOJTHOM Ta3e — BOJIOPOJIE, C TPYIOM
MoJIy4yaeMoM Ha 3emJie.

Hasmuue emte 6osee TsiKeabIX Ya-
CTHUI-KaTaJIN3aTOPOB KapAWHATHHO
MEHSIET PAa3BUTHE HEYCTONYUBOCTH.
BMmecTo Kostelr u crpaeii Ha o01eM
(boHe mnAOTHOCTH TOABAAIOTCS
CTYCTKM BelecTBa — GoJiee cTabuIb-
Hble 06pazoBaHust. T 0OPa3OBaAHMS
MOTYT ABUTaTbCSA KaK yTrOAHO —
10 XO/Iy U TIPOTUB BPAIIEHUS, K IIEHT-
py u ot neHTpa. Takumu cBolicTBaMu
00/1a/IaI0T COTUTOHBI — OJIMHOYHBIE
BOJTHBI TIOTHOCTH. BoTHa aToro THma
bopMupyeTcst KOIJIEKTUBHBIM CaMO-
COTJIACOBAaHHBIM IBIKEHUEM MHOTHX
gactuil. Yactuila 3axBaThIBAETCS

[MnoTe3a KatanUTU4YECKOro
peaKTopa B 0K0J103Be€34HOM AUCKe

MnaxeTbl opMUpyloTCSH Yepes Hakon-
JIEHWE MEeX3Be3AHOW NblAK B AUCKE.
CTONKHOBEHME MbIIMHOK NPUBOAUT

K UX CMNaHUIo. YBenunyeHme macchbl

¥ pasmepa 4YacTuL, TBepaoit tasbl
CNOCOBCTBYET UX YAEPKAHUIO B AUCKE.
Poct nbinn orpaHuymBaeTcs npuMepHo
Ha MeTpoBOM AuameTpe. Tena 3Tux
pa3mMepoB COBEPLIAT HECKONbKO
060pOTOB BOKPYr NPOTO3BE3[bl

[0 CTONIKHOBEHUS MeXay co6oil.

Ha 370l cTapMn NOTOK rasa Ha npoTo-
3Be3ay unbTpyeTcs yepes cnoi
OTHOCUTENbHO PELKO CTaNKWBAKLLUXCA
Ten. OpraHnyeckue coefmHEHUS
CUHTE3UPYIOTCS U3 MPOCTbIX MONEKYI.
Macca BelecTa B IMCKe NOKaNbHO
HapacTaet. KpynHble Tena, nnaHeresu-
Manu, obpasyiotcs bnarofaps passu-
TUIO KONNEKTUBHOM HeyCTOM4YMBOCTH
NBUKEHWUSA MHOTUX MENKUX Ten.

/3 MHOrOKMIOMETPOBbIX NiaHeTe3nMa-
JIell CO3[A0TCH COBPEMEHHbIE KOMETbI,
METEOPUTHI U MAAHETHI

KocMuyeckue cnupanu

U KONbua BO3HUKAKOM Kak pasBumue
Heycmou4uBOCMU KOMMNEKMUBHO20
gBUXKEHUA Men BMECme C 2a30M.

Ha obwem dboHe nnomHocmu
noAasnAtomcA Honee cmabunbHbIE
obpas3oBaHuA — C2yCmKU Beuw,ecmaa,
Begyuwue cebq, Kak CONUMOHBI
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B BOJIHY, HAXOJUTCS B HEl HEKOTOPOe
BpeMsi u yxomut. [/[pyras wactuia
pocTo npoJieTaeT MuMo. Ho BOT uTo
HeoxumaHHo. /[aBjieHne rasa B 9TON
BOJIHE Ha JIBa TOpsaka (MM Jaske
GoJiee) TPEBBIAET OKPyKalollee
1 IpubaNKaeTCI K aTMOCHEPHOMY.
YacTUIbl COBMECTHO COOUMpPAOT
B BOJIHY Ta3. A TeMIiepaTypa B BOJTHE
ocobeHHo He pacteT. Boabiioe kosm-
yecTBO Tesusd, cBoie 20%, cHUMaeT
TETJIO0, BBIZIEJISTIONIeecs Py XUMuJe-
CKMX peakiusax. BosHa gelicTByeT
KaK BEJIUKOJEITHBII XUMUYECKU Ka-
TanuTudeckuii peaktop. OH ycTpoeH
10 THITY MTPOMBIILJICHHBIX PEAKTOPOB
C <IICEBJIOOKMKEHHBIMY WU KUIIS-
MM KaTaIn3aTopoM. JTO OJIUH U3 ca-
MBbIX 3(D(HEKTHUBHBIX, HO BMECTE C TEM
U CJIOKHBIX JIJIsT 9KCILIyaTalluy B XU-
MHYECKOM TIPOU3BOJICTBE TTPOMBIIII-
JIEeHHBIX peakTopoB. Bosee Toro,
B IIPUPOTHOM PeaKTOPe MOKET ITPOUC-
XOJIUTh W PeTeHepallns KaTaJu3aTopa.
YacTura mpusieresa — MpOpearnpo-
BaJia — BbLIETEIAa — OYKUCTIJIACD B JIy-
yax CoJiHI[a — U Ha HOBOM 060poTe

H>10"r
He>2-10'r
C>510"r
N>10"r
$>610°r

P>510"r

cHoBa npustetesa. Eciu kocMudeckuit
peakTop ObLI (U3UYECKU YCTPOEH
MMEHHO TaK, TO XUMUYECKHE MPOIIeC-
CbI [IPOTEKAJINA — O JABJIEHUIO U TeM-
[IepaType PeareHToB — B YCJIOBHSIX,
GJIMBKUX K YCJIOBUAM OOBIYHBIX J1ab0-
PATOPHBIX KATAIUTHYECKUX PEAKTO-
poB. [ToaTOMy XUMUYECKHE PeaKIluu
[IEPBUYHOTO CUHTE3a OPraHMYECKOTO
BELIECTBA Y HAYAIbHBIX CTAIMN [Pe/l-
61OJIOTHYECKOIT 9BOJIONUU HYKHO
U3yyarh IIPU JABJICHUSX U TeMIlepa-
Typax JabopaTOPHBIX KaTaJIUTHYE-
CKUX PEaKkTOPOB, a He TUIIMYHBIX
YCJIOBHUH TOBEPXHOCTH 3eMJIH.
[To reoMeTpUYECKUM pasMepaM,
110 IPYTUM TIapAMETPaM, CBSI3aHHBIM
€ Macco- U TernooOMeHOM, ¢ BO3Jei-
CTBHEM WU3JIyYeHUs, B 3EMHBIX
YCJIOBUSIX HET HUKAKUX YCTPOIUCTB,
OIM3KNX K KOCMHYECKOMY PEAKTODY.

JlaspHeNIIass dBOJIOINS BEIeCTBa
B PACCMATPUBAEMOIT BOJIHE OUEBH/IHA.
[Ipu yBeJMYEHUN MACChl OPraHUKU
BOJIHA CXJIOTIBIBAETCSI B CTYCTOK Be-

PeaKynoHHas 30Ha
n~10"cm H-He
T~ 500—1000 K
I~ 05—20ae.

t < 100 mnu nert

M~10"—10'M /ron

Hw  — cpena
neprus Hel  — H +4483B
lpoToconHya  per(s)—> He + 1982 3

A30THCTbIE OCHOBaHMA
Yrnesopap!
KapGoHoBble KMCNOTbI

Hykneotuabl
Monucaxapupb!
AmUHOKMCNOTbI

wooP —
: H.co

HO HCN

o, CH OH Q]

o cH

NH, C.H..

Buuctbgpa
25-10 r

27

IIeCTBA, MUMEIONNI CPEIHIOn CKO-
POCTH YACTHI M UX MOMEHT VMITYJTbCA.

B 6mkneit k CoJIHILY 30He CIyCTOK
nsuraetcst BOKpyr CouHiga, Tepsist Bo-
OPOM, Teaui, JerKyio OPTaHUKY
TofI JIefiCTBUEM COJIHEUHOTO BETpa
v uanydenus. B nampueit 3one IOmm-
TEP M XOJIOHbIE BHEITHWE TIJIAHEThHI
COXPAHSIOT 3TH Ta3bl. 3aTe€M CTYCTOK
MPEBPAIAETCS B ILJIAHETY, BCTYIIAst
B T€0JIOTUYECKYTO 3BOJTIONHI0. OCHOB-
Hasg Macca OpPraHnYecKoTo BellecTBa
1 MeTaHa U3 30HBI TIEPBUYHOTO CHHTE-
3a pagpymiaercs, nonas Ha CoJHile
1 pa3BenBasAch B KocMmoce. OmxHaKo
TSKEJIbIE U CJIOXKHBIE OPraHUYecKue
COe/IMHEHUS TIPU OTPOMHON CBOel
KOHIIEHTPAIIUY B BOJTHE MOTJIN COXpa-
HUTBCS B AATBHENIINX KaTaKIN3Max
U CTaTh OCHOBOM /IJis1 BO3HUKHOBEHUS
U TIUTaHKsT OMOJIOTHYECKOTO cO00TITe-
ctBa. Vnm ke TeMIbl XUMUYECKON
HBOJIONUY OBLIN CTOJb CTPEMUTEND-
HBI, YTO JKU3Hb 3apOJUTACHh TaxKe
10 0OpMIIEHUS BEllecTBa B TIJIAHe-
Ty — Ha (OHE KOJOCCATBHBIX TIOTEPh
OpraHMYecKoro BelecTBa. Kak G0
MIPEIONI0KEHO, HA CTAJUK MOTEPD,
CHUKEHUS KOJWYEeCTBA <ITUIII»,
HAYMHAETCSA €CTECTBEHHBIH oT6Op
MOJIEKYJI-aBTOKATaJN3aTOPOB yiKe
Ha XHUMHU4YeCcKOM ypoBHe. Baxmo,
YTO OH MOKET TIPOUCXOUTH HE TOJb-
KO B OOBIYHBIX 3EMHBIX YCJIOBUIX.
Omnpenenus 3TH yeaoBust GoJiee TOU-
HO, MOKHO BBISICHUTb, C 9€TO CTapTO-
BaJ 0TOGOp, MepebpoCUTh MOCTUK
K GMOXVIMUM ¥ TTIOCTABUTh HOBbIE XU~
Mu4eckre U (u3ndecKrue sKCIepH-
menThl. CaepoBaTenbHo, Hanbosee
OTITUMAJIbHBIE YCJIOBYS [IJISI TIEPBIY-
HOTO CHHTEe3a OPraHU4YecKOro Bellle-
CTBa CO3/IAIOTCS B BOJIHAX TJIOTHO-
CTH — B 3TUX OTPOMHBIX, CPABHUMBIX
mo pasmepy c¢ ComHIleM WM Taxe
GoJibIIle, BOJIHAX MJIOTHOCTH. IloTeH-
IMAJbHO 3TH BOJIHBI, KaK BUAHO
U3 MOJIeTUPOBAHUS, TOJIBEPKEHDI
paspyIeHuo, HoO MHOTAA OHU CTaHO-
BSTCS KOJIBIOEIBIO /TSt T1aHeT. lasib-
Helmas AeTaTu3arnus 3BOJOINN
BOJIH IJIOTHOCTU OyZ€T JAOCTUIHYTA
B MIOCTIEAYIONNX PacyeTax C y4eToM
6oJiee TOYHBIX TIPUOJIMKEHUIA.






KOMI‘IbIOTepHOE mopenupoBaHue

AVHAMMUKU BOJH NIOTHOCTU
B ra3onblUIeBOM AUCKE BOKPYr
npoTto3se3Abl

Pa3BuTHe HeycTONYMBOCTU CamMOCOrNaco-
BaHHOr0 ABWXEHWs BeLeCcTBa B rpaBuUTa-
LIMOHHOM Mofie Ha HeNMHEHbIX CTagUAX
CO3/a€T YCNOoBUSA ANs TpaHchopMaLumm
Koflel, B CMMpanu 1 ganee onpepensiet

CNOXHYIO CTPYKTYpY NepeMellnBatoLuXCs
TBEPAbIX TEN U rasa c NajeHuem BelyecTBa
Ha LeHTpanbHoe Teno. B aaHHom cnyyae
HeyCTONYNBOCTb Pa3BUBAETCS B MIOCKO-
CTW, M [BWXEHUE YacTuUL, BAONb OCH
BpalLEHUs He 3a4aH0 — 3TO YCNOXKHUNO
Obl KapTUHY

Pacnaja X0/10AHOrO BellecTBa

Ha CETOYHO-AYEUCTYIO CTPYKTYPY
c o6pasoBaHueM 60/bLINX CrYCTKOB

Tak MoXeT BbImMAAETb pa3ssutune
IDKMHCOBCKOW HeyCTOVILWIBOCTVI, KOTOpas

onpegenuna KpynHoMmacltabHyio
cTpyKTYpy BceneHHoi. KomnbloTepHoe

mopenuposatue (CHbiITHUKoB B. H. u gp.

[lncbma B ACTpPOHOMUYECKMIA KypHan,
2003 r1.)
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* OguHOYHbje BOMHbI
nnomHocmu 'nogBep)KeHbl ',
paspytuel-lwo HO uHo2ga .
cmaHOBﬂmca Konbi6enbio '.
*gnA nnaHem u gedcmejom
nogo6Ho 'XUMU‘-leCKUM‘. ;
Kamanumuyeckum . °,

peakmopam, * * G

op2aHu4vecKoe ¢ ", :
Bew,ecmBo’ f / OJIHO U3 KJIOYEBbIX MECT B HAIINX
. "y ¥ ! - WCCIeOBAHUSAX — YTBEPXKIEHUE
¥ g P y e 0 KaTaJUTHYECKOll aKTUBHOCTH KOC-
# i A i ; P MHUYECKOTO Marepuaia. ITo Tpedyer-
Fi g J f o 2 Cs IKCIEPUMEHTATIbHO ITOATBEPAUTD.
r ’ J F ; C omHOW CTOPOHBI, KaMeHHbBIE
i ¥ ] P £ WJIH JKeJIe30-KaMeHHbIE METEOPHUTHI
" ! £ g MO0 CBOEMY COCTaBY TPHOIMKAIOTCS
F . ; K KOCMUYECKOU PacIipOCTPaHEHHOCTU
i . : aneMeHToB. C IPyTOIt Xe, BEIIECTBO
J s F 4 Tl Ty METEOPUTOB 3a 4,6 M JIeT CBOEro
. g j',' J p. o4} CYIIIECTBOBAHMSI CIIEKJIOCh. MeTeopu-
.' . T i : ' ThI UMEIOT OOBIYHYTO HEITOPUCTYIO T0-
] BEPXHOCTb, U TPYAHO OIIPENEIUTH
! CIOCOGHOCTH BEIECTBA KaTalIU3UPO-
» 1 1 i ] : BaTh peaknuu. OIHAKO MCXOJHO,
OAMHOYHBIN CrYCTOK BelyecTsa. ; " L B MOJIEKYJISIPHBIX OOJIaKax U OKOJIO-
TaKoW CrycTok ABNAETCA NPeAKoM ) 3BE3/[HOM JIUCKe, MEK3Be3/[HAas TIbLIb
KOMET, NIaHeT, *acTepoMAos. 1 ¢ ALY LT COCTOSLJIa M3 YACTHUI[ HAHOMETPOBOTO
KomnbioTepHoe mopennposayue \ pasmepa. Hama 3amava 3akioyanach

B BO3BPAIlleHUN METEOPUTHOTO Bellle-
CTBa B CBO€ TEPBUYHOE COCTOSHUE
C IAJIbHENIIEN TTPOBEPKOM ero KaTa-
JINTUYECKONW aKTUBHOCTU. BerecTBo
METEOPUTOB UCHAPSLIU C TOJTyYEHUEM
MeJTBYAUTITNX MBIIMHOK TIPU TTOMOTITH
usnydyenuss CO,-masepa Ha 9KCIEpH-
MeHTaJIbHOM cTeHie MiHcTuTyTa KaTta-
muza Cubupckoro orgenenus PAH.
3 06pasiioB MeTeopruToB «MacsHu-
HO», «MapxkoBka», «Ilapes», conep-
JKAIMUX KEJTe30, ObLIM TOJyIeHBI
IIOPOIIKH C y/I€JTbHON MOBEPXHOCTHIO
Boime 200 M2/T, 4TO XapaKTepHO

J1JI1 TIPOMBIIIJIEHHBIX KaTall3aTOPOB.
W3yunB (hoTOCHUMEKH 06PasIloB, Clie-
JIAHHBIX C OOJIBIIUM YBEJIUYEHUEM,
MBI yOE/IIIINCh, UTO CPEIHMUIA ANAMETD

YaCTHI[, COCTABJISIONINX I[TOPOIIOK,
He TIpeBbInTaeT 3—4 HM — 6oJree KpyT-
HBIX YaCTHUI[ NPAKTHYECKU HET.
Kartamntudeckast akTHBHOCTH 06-
Pas3IIOB OIIPEIEISIIACH B PEAKINN TH]I-



Banepuii CHeimHukos, BanenmuH [lapmoH

pUpOBaHWSA yrapHOTO Tasa — TH-
MMUYHOTO KOMITOHEHTA MeXK3Be3THOM
CpeZibl — 10 MeTaHa 1 IPYTUX YTJICBO-
JIOPOZIOB TIpu arMochepHOM JaBJie-
HUU. Pe3ysbTaThl 3KCIEePIMEHTOB
MOKa3aJid, YTO Ha MOJTyYeHHbIX 00pa3-
1ax (IIpyu TPOTHO3MPYEMBIX TeMITepa-
typax g0 500 rpamgycoB llenbcus
u armocepHom naBienun) uz CO
U BOJOPO/Ia B IPHUCYTCTBUU TEJIUS
BeCbMa YCIIEITHO CHUHTE3UPYIOTCS
C BBICOKUMH BBIXOJIAMU ITUJIEH U JIPY-
TUe YraeBogopobl. TeM caMbiM GBIIIO
AKCIEPUMEHTANBHO MOATBEPKIEHO
HaIlle TIPEeTII0I0KEeHNe O TOM, YTO UC-
XOJIHAST MEK3BE3/[HAsI TbLIIb, KOTOPAst
TIpeBpaTuiIach 3a 4,6 MIpH JieT B Tazia-
olue ¢ Heba KaMHU, MOLJIa 00J1aaTh
XOPOIIUMH KaTaTUTUIeCKUMU CBOM-
CTBaMM, U OPraHUYECKUE COETUHEHUST
JIOJIKHBI GBI CHHTE3UPOBATHCSI €11e
B MICXOJIHOM Ta30-TIbIJIEBOM OOJIaKe.
Ente oamu BaxHBIA BOMpOC:
HACKOJIbKO TIPEIoIpeesieHo obpa-
3oBanue mianer? Okaszasoch, 4TO
CaMOOPTaHM3AIMSI BEIIIECTBA B IPaBU-
TAIMOHHON (DU3MKe UAET B OTHOM Ha-
npaBJeHUU, JTeTEPMUHUPOBAHHO.
Ho mecTo BO3HUKHOBEHUS yeIWHEH-
HOU BOJIHBI ¥ TIOSIBJIEHUS TIJIAHETHI
Ha OTHOM WJIM Ha APYTOM yIaTeHUHN
ot CosHIla — 9TO, B HaIllell MOEJIH,
cayJaiiHble BeJTWMYUHBL. Eciam BoiHA
IJIOTHOCTH OKa)keTcsl Ha opOute Be-
HEpBI, TO TaM BCEé — BOJA, BOIOPOL,
OpraHNYecKue COeIUHEHMs] — HCIa-
psaercs. Eciu tam, rie opbura Map-
ca, — TaM CJIMIIIKOM XOJIOAHO. A Halla
TIJIAHEeTa, T7Ie BOoJa HAXOIUTCS BO BCEX
TPEX COCTOSIHUSIX, [OIAJIa B CAMYIO
TOYKY. BeposATHOCTH OSBIEHNUS T1Ia-
HET Ha OIpEeNeIeHHOM yAaJeHUuun
MOTYT OBITH OTPEIETEHBI TP TIPOBE-
JIeHUU JaibHENMX pacueToB. [loka
HEW3BECTHO, U3MEHUTCS JU OTBET
[IPH yYeTe OMOJHUTETbHBIX (DU3UKO-
XIMHUYECKIX IPOIeccoB. BakHOCTH
3TOTO OTBETA CBsI3aHA C OTPe/leIeHN-
€M BO3MOJKHOI 30HBI PacIpOCTpaHe-
Hus xku3Hu B COJIHEUHOU CUCTeME,
C TeM, Tie TTPOXOJAUT ee TPaHWIA —
JI0 MapPCUAHCKOM OPOUTHI MK 3a HEM.
Ecin Mapc He BXOZUT B 3Ty 30HY,
TO €ro U3y4YeHue B YCJIOBUSIX AeDUIn-
Ta PECYPCOB MOKET OBITH B OOJIBIITEN
Mepe HAIIPABJIEHO Ha TOJIyYeHue JaH-

«Bupgoo6pazosaHue»

B rpaBUTaLMOHHON (PU3MKe.
Mepexop yacTuy OT peryisapHoro
ABUXXEHUA K CTOXaCTUYECKOMY
(no-ppyromy, cnyvaitHomy)

npy pasBUTMM HEYCTONYUBOCTY
¢ (hopMUpOBaHUEM HOBOFO
COCTOSIHUA

YacTuupl perynspHoro (a)

U cToxactuyeckoro (6) ABUKEHUS
noHayasny 3aHUMalT OfHMU U Te xe
obnactu npoctpaHcTsa. Mocne
(hOPMUPOBaHMNsA HOBOII CTPYKTYpPbl —
CONUTOHA — YaCTULbl PEryNsipHOro
ABUXEHUS OCTAIOTCA TONBKO

Ha nepudepuu obnactu. MnotHOCTb
YacTUL, B IKBATOPUALHON MIOCKOCTU.
KomnbloTepHoe MopenupoBaHue
(Bwuskos B. A.,

Hukntun C. A.,

CHbITHMKOB B. H.

Mucbma B XITO. 2003 r.)

HBIX O CAaMOII TIIAHETE, YeM Ha TIOMCKU
SKMBBIX OPTaHU3MOB, ¥ Ha0OOPOT.

Harra runoreza Haxo{uTCsl B TO-
IPAHUYHON 00JIACTH MHOTUX JIUCITHUII-
aua. OHA CTAHOBUTCS MOCTHKOM
MeXay (GU3NIeCKuM, XUMUIECKUM
U TEOJIOTUYECKUM TATIAMU BOJIOIUN
Conneunoii cuctemsl u 3emun. [Toka
HAWIEHBI JIUIID TTOJIXO/bI K PEMIEHUIO
KOMILTEKCa TIPoOIeM, Kacarouiuxcs
HEPBUYHOTO CHHTE32 OPTaHUYeCKOTO
BEIECTBA B KOCMMYECKUX OOJIaKax.
Jlasee cieqyer BHUMATEbHO HabJIIO-
JaTh MecTa 3Be31000pa3oBaHMUs.
Jlist 3T0TO TPEOYIOTCST HA3eMHbIE yC-
TaHOBKH, OPOMTANbHBIE TETECKOIIBL...
He menee Hy>KHBI Hajle)KHbIE JTAHHBIE
¢ Mapca, Benepsl, Tutana — crrytan-
ka CarypHa, U3 30HBI aCTEPOUIOB
u MeteoprToB. Co3aHHast MaTeMaTH-
YecKas MOJIeb ellle He TapaHTUpyeT
XOPOIIYI0 TOYHOCTh YHCJIA JJIST Pac-
YeTHBIX BesinunH. HeyureHHBIMU OC-
TAIOTCS BAXKHbIE (PUBUKO-XUMUIECKUE
mpoitecchl. Ho kiioueBast uziest mveer
GOJIBIITOI TTOTEHIMAI 17T CBOETO Pas-
BUTHSI.
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