Yuenbie JAAaBHO IIbITAIOTCA OTBETUT

Ha <BEYHbIE» BOIPOCHI,
Kacalolyecsi 00pa3oBaHus IUIaHeT,
MPOMCXOKIEHNS JKUBHUA U CAMOTO
co3Hanusa Ha 3emuae. Oaun
W3 KJII0YEBbIX — I7e, KOIAa
H [PU KaKUX YCJIOBUSX HOSIBHIOCH:
MEPBUYHOE OPraHUYECKOE
BEIECTBO, CTaBlIEEe OCHOBOM
JUISl BCEX JKUBBIX OPraHU3MOB?
EcTb HECKOTbKO Hanbosiee
pacnpOCTpaHeHHbix THIIOTE3,
HAMEYalouiX BO3MOKHbIE i
NOAXO/BI K €€ PelleHHIo. _
IIpu 3TOM CHHTE3 «3E€MHBIX>
OpPraHMYECKUX COEIUHEHMIA
HUKOT/]A HE <TPUBSI3IBAICS>
K poieccaM BO3HHKHOBEHHS
CTYCTKOB BELIECTBA
B TIPOTOILIAHETHOM OGJIaKe.
Ho okxaspiBaeTcss — u 3TO
BBISICHWIH HCCJIe/IOBaTeTH
CO PAH — npu onpe/eeHHbIX
YCJIOBUSIX BO -Bpamalouieﬁcsl
OKOJIO3BE3/THOW Cpe/le BO3HHKAIOT
00J1aCTH MHTEHCHBHOTO CUHTE3a
OPTaHUYECKUX CQenﬁHeHnﬁ.

- Opna us oTHX obnacreii crana

| HCTOYHHKOM nepnntmoro

ki ":opramrmecxoro BEI[ECTBA

/:um npom -3eMii U MecmM ee

§ o) 3apo>Kz(eHmI B KOCMoce. Ror

. D10 cosepmeHHO HOBBEHL

; NKM(MQIHBHL B.':?ﬁiﬁlf‘_“""-"

LY
-




CHBITHUKOB Baxnepuii
Huxonaesnuy — xanngar
(PU3NKO-MaTEMATHUECKUX HAYK,
cTaplIuii Hay4YHbIi COTPYIHUK
Wucturyra xatanusa

nM. [ K. BopeckoBa CO PAH,
no1enT kadenpbl 06mmeit hGusnkm
HoBocnOUpPCKOro rocyIapCTBEHHOIO
YHUBEPCUTETA

ITAPMOH Banenrux
HuxomaeBnu — axagemuk PAH,
npescenaresb OGbeMHEHHOTO
YUYEHOTO COBETA MO XUMUIECKUM
naykam CO PAH, renepasbHblit
nupektop OObeMHEHHOTO
nHcTuTyTa Kartammsa CO PAH,
3aBeyIonmii Kadeapoit
dusmyeckoil xumun
HoBocnOUpeKOro rocy1apCTBEHHOTO
YHUBEPCUTETA
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Banepwuit CHBITHUKOB
Banents MAPMOH

onnanemmnas scusinv ne snauum
UHONIAHEMHAS: HOBASL 2UNOMEe3a
NPOUCXONCOCHUS. HCUSHU NPEOTIONCEHA

cu6upc7cwwu YUEHbIMU

YHIaMeHTaJbHAas HayKa
cocpenoToyeHa Ha perire-
HUU YEeThIPEX OCHOBHBIX
mpobeM.
1. Kak ycrpoena marepust. IToii 3a/1a-
el 3aHmMaroTcsd (PU3UKU — CTPOSIT
MOIIHbIE YCKOPUTEJU, HETEKTOPbI
¥ IPyTHEe YCTAaHOBKHU Ha TIpefiesie Co-
BPEMEHHBIX TEXHOJIOTHIA.
2. Kax Bozumkia sxm3nb. Kak mosgsu-
JIOCh, B YACTHOCTHU, JKUBOE BEIECTBO
Ha TIOBEPXHOCTH 3eMJIIH. 37iech ToJie
JEATETBHOCTH OMOJIOTOB, XUMUKOB,
TEe0JIOTOB...
3. Kak BO3HUMKJIO CO3HAHME U UTO 9TO
takoe. Haz aToil mpobiemoii 6pioTcst
IICUXO0JIOTH, TeoJioTH, (HUI0codHbl...
Bimstive ux paboT Ha ecTeCTBEHHbIE
HayKu HeBesnko. Kaxkercst, 4To u ec-
TeCTBEHHOHAYYHBIE METO/IBI CIOZIA eITle
He TIPOHUKJIN.
4. Tme MBI HaXOUMCST — B TIPOCTPAH-
CTBE U BO BPEMEHU.

Cerosinst OTBeT Ha TMOCTETHUN
BOIIPOC 3BYYHT ITpuMepHO Tak: B Ho-
Bocubupcke (Pume, ITapuske, Mock-
Be...), Ha MaTeprKe EBpasus mianeTs
3eMJIsA, KOTopast BUTAETCS BOKPYT
CoutHI1a, TIPUHAIJIEIKATIETO TATTAKTHKE
Mieunslii I1yTb B «<MeCTHOM CKoOILIe-
HUU» TAJAKTUK B Hallell BeeseHHoI.
Toit camoii Beenennoit, 4To poaniach
B BoJibiioM B3pbiBe 0K0JI0 15 MuLiu-
apioB JIeT Ha3aJl BMECTe CO CBOUM
BpEMeHeM, TIPOCTPAHCTBOM U Bellle-
CTBOM. PesliKTOBOE M3yueHUe, 3a-

nosiHsoniee Beenennyto, HeceT HaM
CBeJleHNs O TEePBBIX MTHOBEHUSX
ee cymiectBoBanug. [loMmumo nmpuBba-
HOTO JIJIsI HAC BEIECTBA, €CTh KOCBEH-
Hble MPU3HAKU IPUCYTCTBUA elle
U «TEMHOTO» BeIeCcTBa, HeU3aydaro-
mask Macca KOToporo Bo BcesieHHOI,
BO3MOJKHO, BO MHOTO pa3 OoJiblie
Macchl BUIMMOTO BeltiecTBa. Matepust
13 MMPOTOHOB, HEHTPOHOB U JIEKTPO-
HOB, IIOSIBUBIIUXCSI BO B3DPbIBE, 00-
paszoBajyia TIPU OCTBHIBAHUU BOIOPO]
u resiii. Bo Bpems pacrimmpenust Bee-
JIEHHOM BO3HUKJIW YCJIOBUS JIJISI KOH-
IEHTPAIllMU BOJAOpPOJA W TeJus
B ocobble 0Opa3oBaHuss — OyayIie
raJlakTuKH. BerecTBo oCTHLIO 10 Ta-
KOTO COCTOSIHHS, YTO OHO CMOTJIO
cOOUPATHCA MO BO3ACICTBIEM OOBIK-
HOBEHHOW TI'PAaBUTAIIMOHHON CHJIBI.
Ero nenenue Ha cxxumaloniuecs Cry-
CTKH TIPUBEJIO K 00PA30BAHMIO 3BE3]T
[IEPBOTO IIOKOJEHUSI — OHU ObLIN
O4YeHb OOJIBIIMMY U COCTOSIIN U3 BO-
nopojia u resust. TepmosiziepHbie peak-
U1 B 9TUX 3Be3/[aX 3aKOHYMINCH UX
B3PBIBOM, M IPOM30ILE] BBIOPOC
HOBBIX CHUHTE3WPOBAHHBIX dJEMEH-
TOB — KHUCJOPOJ/Ia, a30Ta, yrjiepoia
u IpyTux, Oosee TsKebix. BeiOpoc
STUX 2JIEMEHTOB OOJIErYMJI BO3MOK-
HOCTH (DOPMHUPOBAHUS HOBBIX 3BE3/I.
Bropoe nmoxosenue 38e31 BHIGPOCUIO
caeayone TOPIUN DTEMEHTOB
B IIPOCTPAHCTBO. DBOJIOIUS JieprKajia
MyTh K 3JeMeHTaM TepUuoIndecKoin
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TaOJIUIIBI, U HA HTOM OHA HE 3aKOHYM-
JIach.

WNness sBodon MU, BbIMIEAIIAS
13 HeZip OGUOJIOTIH, TIPOHUKJIA B (hI3H-
Ky 1 acTpodusuky. B nonmmanuu
9BOJTIOIUH BAYKHO, YTO €CJIU ITOHAYAITY
ObLIM BOJOPOJ U TEIUH, TO APyrue
3JIEMEHTHI CHHTE3WPOBAIVCH NCXOIHO
JINIIb B MAJIbIX KOJUYECTBAX. 3BE3-
ZTBI — 9TO MEXaHN3M, CPEZICTBO 3BOJTIO-
nuu. Eé pesynabTaT — THXKeJble
aneMeHTHI. VcXo/HOE BEIecTBO, BO-
JIOPOJI U TeJINiA, KaK TPOMEKY TOUHBII
IIar 3BOJTIONNH, — OcTaeTcs. Bo3HUK-
HOBEHUE HOBOTO KAaueCTBa MOJIYUILIO
Ha3BaHWE «CaMOOPTAHU3AIUST».

Hogoe kauecTBO 1pu camoopranu-
3aIUK B OGO CHUCTEME MOSTBIISIETCST
¢ pasBuTueM Heycroiunsoctu. Cu-
cTeMa HaXOIUTCSI B KAaKOM-TO OJTHOM
COCTOSIHUM, HO B Hell BO3HUKAIOT
Takye YCJIOBHUs, KOTJa YacThb 3TOH
CUCTEMbI MOJKET IEPEUTU B JPyroe
cocrtosgnue. llpoctoii HaragHbBII
MIpUMep: Ha TePEBEPHYTYIO BBITYKJIO-
CTBIO BBEPX TOIychepy MOMETIaeTCs
mapuk. PaHo uim 1mos3Ho oH CKaTuT-
cd BHHU3 — mmmap Ha moxaycdepe
HeycToiunB. B HeycToltunBoii cucre-
Me — (DU3UYECKOH, GUOJOrMYECKON,
HKOHOMUYECKON — /10001 — HabI0-
JlaeTcs Ta Jke KapTIHA: HOBOE COCTOsI-
HUe BO3HUKAET He BO BCel HEyCTON-
YUBOHN CHCTeMe, a JHUIb JIOKAJIbHO
B ee MaJIOil YacTu NP BHEITHUX BO3-
NeCTBUSX Ha BCIO CHUCTEMY, WHBIMHU
CJI0BaMH — B OTKPBITOH cHUCTeMe.
IIeMEHTHI CHCTEMBI BeRyT cebs
MPU CAMOOPraHU3aIlui COBMECTHO,
OCYIIECTBJASETCS KOJJEKTUBHOE
B3alIMO/IEIICTBHE.

3Be3gbl — 3MO MeXaHU3M,
cpegcmBo 3BOfOUUU,
pe3ynbmamomM Komopou
ABMNAIOMCA MAXenble
afneMeHmbl

B Takoit oTkpbITON cucrteme, Xo-
JIOJJHOM MOJIEKYJIsSIpHOM O0JaKe,
4,6 MIIpJ JIeT Haza t TosBUIIOCHh COJTH-
ne. Connile — 3aypsjHas 3Be3/a
2-ro nian 3-ro nokoJsienus. Ho y na-
mero CoutHIla €CTb CUCTEMa ILJIaHeT.

MOJNleKyasipHoe
obnako

nbinesas
doToctepa

hpoHT
paspylieHuns

nbln

nsnyyeHue
npoTo3Be3zbl

npoto3se3fa

o6nako
Oopta

NPOTONNAHETHbIN
aKKpeaLoHHbIN
ANCK

obnactb
BHYTPEHHNX
nnaHer

3Be34000pa3yoLLnii rpaBUTaLLMOHHBIi
Konnanc B MofekynspHom obnake
MPOMCXOAMT Ha BPEMeHax nopagka

0,1 mnH net. lo MunAnoHa net

Ha NPOTO3Be34y M3 OKpyXalolei
Cpefbl nocTynaeT (aKKkpeuupyetcs)
BELLeCTBO, YBEIMYMBAA ee Maccy

Ha [LeCATKW NPOLEHTOB (MO OTHOLIEHMIO
k macce coBpemeHHoro ConHua).

[Tpu konnance, kKak cneacTeue coxpa-
HEHMA MOMEHTa MMMyNbCa, BOKPYr Npo-
TO3BE3/1bl MOXeET 06pa30BaTbCs TOHKUM
AKKpeLMOoHHbIN anck. Macca BewecTsa
B INCKE NPEBOCXOAMUT MACCy COBPEMEH-
HbIX MJAHET NPUMMEPHO Ha [iBa NOpALKa.
[lo6aBoyHas mMacca cBsizaHa C NpUcyT-
CTBMEM BOJOPOAA U renus, cpefHee
COAEepKaHue KOTOPbIX B MEX3BE3AHOW
cpere u Ha ConHue pocturaet 98%.
Pasmepbl npoTonnaHeTHOro gucka
COCTaB/AT HECKOJIbKO COT aCTPOHO-
MWUYECKUX efUHUL, NPOCTUPASACH

3a coBpeMmeHHoe obnako Oopra,

rAie HAXOAATCA COBPEMEHHbIE KOMETHI.
Ha BHewHeM Kpato AnCKa ero niot-

®opmupoBaHue npoTo3sespbl
BMECTe C 0KOJI03BE3AHbIM
aKKPeLUOHHbIM KUCKOM

B MONIEKyNsApHOM obnake

HOCTb M TeMnepatypa BbIXOAT

Ha NapaMmeTpbl MOIEKYAsPHOro obaka.
C TOYKM 3peHUsi KOCMUYECKOro XMMM-
YecKoro peakTopa, Hanbonee BaxHa
o6nactb ot op6uThl Mepkypus 1o op6u-
bl [nyTOHa, TO ecTb 0T 0,2 a. e.

00 40—50 a. e. Yrnosas TonlWmHa
JMCKA Ha 3TUX MacluTabax He NpeBbl-
WwaeTt, no-suaumomy, 3—>5 rpapycos.

C MOMeHTa nosiBNeHUs NpoTo3Be3fbl

¥ npu pansHeiwen 3sontouuu ConHua
B 3Ty 30HY AMCKA NOCTYMNaeT 3Heprus.
loTOK 3Hepruu B AMUCK U NOTOK MAcChbl
C AMCKa Ha NPOTOCOJHLE, C Y4YETOM
BO3MOXHOIO BAUAHMA MarHUTHbIX
nonei, onpefensioT pacnpegenexune
Temnepatypbl U NIOTHOCTW Cpefbl

B AWCKe. 3HaueHUs Temnepatypbl
cpenbl Ha yaaneHun nopsiaka 3eMHOro
pajguyca OT NPOTOCONHLA Ha HayanbHOM
CTafuu No psgy OLEHOK Jiexar B fua-
nasoHe ot 500 go 1000 K. [laBneHue
rasa moxet gocturatb 0,001 aTm.



Baneputi CHbimHukos, Banenmur [lapmox

A Ha oHOII M3 ITUX ILIAHET, 3eMIIE,
1o cpaBHeHuio ¢ CoJHIIEM OTMeYeH
OTPOMHBII HEIOCTAaTOK BOJOPOJIA,
TeJIvs, yTaepojia, a3oTa — CaMBbIX
PaCIpOCTPaHEHHBIX HIEMEHTOB B KOC-
Moce. I moyemMy-TO 0OKa3agoCh,
YTO HEKOTOPASI JI0JIs1 ITUX DIIEMEHTOB
Ha IMIOBEPXHOCTH 3€MJIN CTaJIa 9BOJIIO-
NUOHUPOBATh B KAYECTBE KUBOTO

BellecTBa B OMO-
JIOTUYECKUX CHUCTe-

MaxXx. BosHuxkamoTt
MPOCTBIE BOTIPOCHI.
Nmena nmu 3emius
paree OoJibiliee KO-
JIMYECTBO yKa3aH-
HBIX 9JIEMEHTOB?
Ecan nmena u more-
psisia, TO Kak, KOT/a
n ckoabko? sKuBoe BemecTtBoO
MOSBUJIOCH IO WJIW TIOCJI€ TTOTEPH?
CamMu mJIaHeThl — 9TO PE3yJbTaT
CaMOOPTaHU3AIINN MaTEPUH, OYEPE]I-
HOW 9Tall ee DBOJIOINHN WUIN HET?
[Touemy BooGIe Bokpyr CorHiia mos-
BUJINCH TLJIAHETHI?

K coxanenmio, moka y Hac HeT OfI-
HO3HAYHBIX OTBETOB Ha BCE 9T BOII-
pochl. Kak HeT mpsIMBIX HaHHBIX
0 TOM, KaK BCE€ 3TO TPOUBOIIIO.
Campble cTapble TEOJOTHYECKIE 3aTTH-
cu uMeroT Bospact 3,8 — 4,1 mup Jiet.
X oyeHb Mayio, OHU €JWHUYHBI.
Crenpl OpraHuYecKoil )KU3HU B HUX,
KaK W B METEOPHUTAX, ITPH CYIECTBYIO-
X METOAMKAX aHAIN3a HEeHAEHKHbI
n cropubl. O mepBuix 600 MiaH €T
u3 4,6 MAPA JeT KU3HU 3eMJIU HET
JMaHHBIX BoOOIIe. Bece mepBuumble
MMOPOJIBI 3¢ MHOM KOPBI OKa3aJIHCh
MOJTHOCTBIO TIPe0OPa3oBaHbl B MOCIe-
MYIOMIUX TEOJOTHMYECKUX IMPOIECCcax
U B pe3yJsTaTe 6oMOApIMPOBKH TIja-
HETbl KOCMUYECKUMU TEJIaMU.

[Tpob6mema maaHETOOOPA30BAHUS
1 11po6eMa BOSHUKHOBEHUS JKU3HU

YmBep>xgeHue
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0 Kamanumuuyeckou
aKMUBHOCMU KOCMUYECK020

Mamepuana nogmBaep»KgeHo
uccnegoBaHueM 006pasyoB
peanbHbIX MEMEOPUMOB

CXOSATCS JIJIst 3eMJIM B OJIHOM Bpe-
MeHHOI Touke. CirezioBaTeIbHO, €CITI
6bl mpobJeMa ILIaHeTOOOPA30BAHMS
Oblyia periieHa, OHa MOTJIa Obl CTaTh
OTIIPABHOW TOUYKOU JJIsI PelieHus
7 TpOGTIEMBI 3aposkIeHust kusHm. Ha-
y4HbIe TPOOJEMBI YACTO PEIIAOTCS
KOMIIJIEKCHO, TOMY €CTh MPHUMEPBHI.
Ho BoT Botpoc — Kak ke HaM TI0JTy-
YUTh peanbHble 1 Hay4HO 0O0CHOBAH-
HbI€ JIAHHBIE O TIPOIIECCE, ECJIU HET er0
TIPSIMBIX CJIEIOB W M3BECTEH JIUTITH €TO
pesyasrar? Jljist 9T0T0 B HayKe ObLI
co3zan cBoii Metoz1. Kak aTo HU cTpaH-
HO, CBOUM TIOSIBJIEHHEM OH 00si3aH
3arpeTy Ha WCHBITAHUSA SAEPHOTO
OpYsKUsl. YiKe 0JITOe BpeMsi OHU
He poBozaTcsa. Ho 3uaTh, 9T0 mponc-
XOJIUT TIPH B3PbIBaX, — HEOOXOANUMO,
Bellb He OPOCHUIID K€ 3aHUMAThCS
6e30IacHOCTHIO TOCYIapCTBa. A B Jia-
Goparopui siiepHyio 60MOy He B30p-
Belllb. Penrenue O6bIJIO0 HaWIEHO:
B abOPaTOPHBIX IKCIEPUMEHTAX
JIOJIKHBI OBITH TOJTYYEHBI Ha/EsKHbIE
TAHHbIE O KaKIOM OTIEJIBHOM IIPO-
1ecce, BIUSIONIEM HA B3PBIB, & TIOTOM

Ha KOMITBIOTEPEe HE0OXOAMMO coOpaTh
BCE BOEIMHO, TO €CTh CMOJIEJTUPOBATD
sByieHre. YeM MolilHee KOMITbIOTED,
TeM GOJIbIlle XapAKTEPHCTUK MOYKHO
ydectb. 1 kapTuna roJydaercsi Bce
6osiee PUOIUKEHHON K PeanbHOI.
[IpoBepuTh ke cO3qaHHBIE KOM-
IbIOTEPHBIE TPOTPAMMBI MOXKHO
U3 COTIOCTABIEHHUST PACYETOB ¢ HAOITIO-
JCHUSIMU TPUPOJHBIX SBICHUI —
auist Benipiiek Ha CostHile, Harpumep.
Hecayuaiino, uro . b. 3esnbnoBuy,
Jl. A. ®pank-Kamenenxuii n npyrue
yuenble, paboTasi HaJl SAEPHBIM OpY-
JKHEM, TTOITYTHO PEIIUIIN PsiJl BAsKHBIX
acTpodU3UUECKUX, XUMUYECKUX
1 TEXHOJIOTMYeCKUX 3aja4. Bcio Ta-
Kyt paboTy HEeoOXOIMMO TPOBECTH
B KOMIIJIEKCE, XOTsI 9TO U O4YeHb
caoxkro. Ha kaskiom atare tpebyercst
CIemoBaTh BCeM 6e3 MCKII0UEHUs]
bynnamenTanbHbIM GU3UUECKIM
3aKOHAM W, B YACTHOCTH, 3aKOHAM
coxpatenusi. IIpu HecooTBeTCTBUU
yKazaHHBIM 3akoHam  paboTa
OTCEMBAETCSI, UIIET «B KOP3UHKY C MY-
cOpoM». ITO KECTKUI KPUTEpPHIi,
HO OH rapaHTUPYeT HAYYHbII Pe3yJib-
tar. Heobxomxmmbie sl KOMIBIO-
TEPHOTO MOJIEJIMPOBAHMS 3AKOHDI
ONMNCHIBAIOTCSI MAaTEMATUYECKUMU
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ypaBuenusimu. [lo cytu, ux HemHoro,
U peraTh HeoOXOANMO He BCE U3 HUX
cpasy. Bce aTo u ecTh HaIl MeTO/I.

Eute omuuM mraroM GbIT aHAIN3
HanGoJiee MOITyISIPHBIX TUIIOTES MPO-
MCXOK/ICHUS JKU3HU.

CymiectByer GOJBINOE KOJTUYECTBO
paboT 1Mo acTpodusuKe TMITOTHBIX
MOJIEKYJISIPHBIX 00JJAKOB B KOCMOCE.
B 3eMHBIX yCJIOBHSAX — 3TO CBEpX-
riaybokuii Bakyym. Ho yske B Takmx
obrakax €cTb ¥  MOJIEKYJIHI,
U OpTraHMYecKue BellecTBa, €CTh
1 BO3MOKHOCTD XMMHYECKUX peak-
uuit. B. 1. Tonbaanckuii Boobuie
MPEMOMOKNT, YTO TEePBUYHBIN
OpPraHWYeCKUil CUHTE3 MPOUCXOUI
UMEHHO B MOJIEKYJISIPHBIX OOJIaKax.
[To momyngpHOii HBIHE THUIIOTE3€
C. Appennyca («KNU3Hb TPOU3OTILIA
B KOCMOCE» ), OPTaHUYECKOE BEIIECTBO
BBITTAJI0O HA 3eMJII0 B TOTOBOM BHJIE.
Ho »To Ha ceroiHst BBITJSIUT He-
OCTATOYHO npaBaomoa00HO.
XUMUYECKUI CUHTE3 B KOCMOCeE
Ha BpeMeHaX JKM3HU KOCMHUYECKUX
00J1akoB He KOMIIEHCUPYET paspy-
meHns MoJekya. Beab B KocMmoce
W HEBO3MOKHO JKAPKO — U MOJIEKY-
JIBI Pa3pyIIAIOTCs, NN 0YeHDb XOIO/I-
HO ¥ IIyCTO — ¥ CUHTE3 MOJIEKYJT UJIET
KpaifHe Me/JIeHHO.

ITo runortese A. M. Onapuna,
JKU3HD 3apOJIAJIach Ha caMoil 3emie
B okeaHax. C. Muuiep niepenec mep-
BBIIl CHHTE3 CJIOKHBIX OPTaHUYeCKUX
MOJIEKYJl B mpoTtoaTrmocdepy c ee
MOJIHUSIMUA U CHJIBHBIM yJbTpacduo-
JIETOBBIM u3JiyuenueM. Bo MHOTHX
IPYTUX OODBSICHEHWSIX TOSIBUJINCH
BYJIKQHBI, JIABbI, TUXUE JIATYHBI U TaK
Janee, yalie BCETO MO BHYTPEHHeEH
CYyTH — 3aMeyaTesIbHO OCHAICHHbIE
XUMHUYECKIE TAO0PATOPUH C BHICOKO-
KBIN(UITNPOBAHHBIM HAYYHBIM TIeP-
conasom. IIpu BceM TIpu 3TOM >KU3HD
Ha 3eMJie PeasibHO CYIIeCTBYET, a IaH-
HBIX O ee TIPOUCXOXKACHUH IS Ceph-
€3HOI HAayYHOI TPOBEPKHU OCTAETCS
kpaiine mMaso. K tomy xe apdexTus-
HOCTh OOJIBIIUHCTBA TAaKUX OpraHu-
YeCKMX XMUMHUUYECKUX CHHTE30B,
3a MCKJIIOUEHNEM OMOXUMUYECKHUX

B JKUBBIX OpraHu3Max, B IPHUPOJE
HeBesnKa. A TyT Tpebyercs He He-
CKOJIBKO MOJIEKYJ WJW I'PAaMMOB
BEI[eCTBA CHHTE3UpoBaTh. B Hempax
3eMJIn 3aXOPOHEHO 3HAYUTEJIbHO
GoJTbIIe YIIePO/ICOEPIKAIIETO BETIe-
CTBA 110 CPABHEHUIO C JKUBBIM Ha I10-
Bepxnoctu. He Gyzem 3a0b1BaTh 1 TOT
(haxT, uTO XUMHYECKUIT COCTaB 3eMIN
IpUOIM3UTENPHO U3BECTEH JIUIID
Ha 100-150 kM Bray6s. O Towm,
YTO CIPSATAHO [IAJIbIle, MBI MOXKEM
CY/INTh TOJIBKO 110 KOCBEHHbBIM IIPH-
3HAKaM.

O6e TUIIOTE3bI O MPOUCXOKICHUN
JKUBHY OBIJIM OTBEPTHYTHI, M MOSIBH-
JIOCh TIPEJIOJIOXKEeHEe O CUHTe3e
OpPraHNYecKUX COeAMHEeHUl Helo-
CPeLCTBEHHO IIpu 06pazoBaHUM
3emyu. CyliecTBOBaBIIas TEOPHs
NOSIBJIEHNS TIJIAHET U3 MEePBUYHOTO
ra30-TbIIIEBOTO 0OJTAKA, OKPYIKABIIIETO
IIPOTOCOJIHIIE, HE Pelinia IpodJIeMbl
hopMMpOBaHUS IITAHET 3MHOM IPYTI-
nel. B. C. Cadponossim u apyrumu
YUEHBIMH PacCMaTPUBAJIOCH (HOPMHU-
pOBaHUe NJIAHET B CTOJIKHOBEHMSX
test. [Ipn croskHOBeHNN Tema ¢ pas-

lMnotesa
Appenuyca-lonbaaHckoro

B KocMUYeCKnX MONeKynapHbIX
o6naKax npy KpUoreHHbIX
Temnepartypax, no 3eMHbIM MepKam —
B CBEPXTYOOKOM BaKyyMe, MPOUCXOAAT
TYHHENbHbIE PeakLuu «X0N0fHO
NpenbICTOPUN XU3HUY». B Takux
o6nakax nosBAAOTCA OpraHUYeckue
W Apyrue yrneponcoaepxalime
coepfuHeHus. Mpu npoxoxneHuu
CONHEYHON CUCTEMOMN MOJEKYNAPHOIO
obnaka B atMocdepe nnaHeTbl
NPOUCXOAAT YAAPHAA nonuMepu3aums
OpraHMyYecknx coefuHeHuin n ppyrue
HEeTpPaAMLMOHHbIE aCTPOXMMUYECKME
peakuuu. B pesynerate Ha 3emnto
BbINAAAIOT CNIOXHbIE OpraHuyeckue
BellecTBa

funomesa
AppeHuyca-
fonbgaHCcKoO20

H, He, CO

«[blJTb»

I~ 10 a.e.

TyHHenbHble
peakuun
«XOJI0AHOM
npeabICTopum
2Knzun»

CH HCO

CH OH
HCCN CHSH HCOOCH
CH  CHCN CHCCN
(CH)O CHNC CHOH

n~10-10 ¢’
T~ 10-20K

VaapHas nonuMepusaumus
HeTpagununoHHble
aCTPOXUMUYECKME

peakLun

% ’ Cuntes
0 % 61ononnMepoB
[TpokapnoTbl

Okean
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lMnotesa OnapuHa-XonpeiHa

AGMOreHHbI CUHTE3 NEepPBUYHOTO
OpraH1yecKoro BellecTBa UAeT

Ha noBepxHocTu 3emnu. [unotesa
npefnonaraet nosBAeHNE «KUPHOrO
OynboHa» Ha NOBEPXHOCTH

B BOCCTAaHOBUTENbHOI aTmMocdepe
paHHeln 3eMnn nop LENCTBUEM MOJSTHUN,
BY/IKAHOB, YNbTPa(UONETOBOrO
n3nyyenuns ConHua, KOCMUYECKUX
Nyyeir, TEeNA0BOW 3HEPrum
PafMOaKTUBHbIX HECTAOMIbHbIX
130TONOB. B KOHLEHTPMpPOBaHHOM
«OynbOHE» MPOMCXOAUT 3apOXKAEHNE
NPOCTEAWNX OpraHn3moB. B pamkax
3TOV FMNoTe3bl YCTaHOBEHO,

4TO B HEPABHOBECHbIX YCNOBUSAX

13 NpOCTENLNX HEOPraHUYeCKNX
BelLeCTB MOTYT CUHTE3UPOBATHCA
CNI0XHbIE OpraHuyeckne coefuHeHus
BMNOTb 4O AMUHOKNCOT

fTunomes3sa

OnapuHa-XongeuHa

MEPOM TOPSIIKA THICSIYU KIJIOMETPOB
C MEHBIIUM TeJIOM OCKOJIKH TIPHUTS-
HYTCS K KPYITHOMY, ¥ OHO etiie 6GoJiee
VKpyTIHUTCA. A BOT cpeanme Tena (He-
CKOJIBKO COT KUJIOMETPOB B JHaMeT-
pe) He MOTYT HU YKPYIHUTHCH,
HU norjaotuTbess. OHU mpu yaape
paspymaiorcs. Kakos ke Tora Mexa-
HU3M CAMOOPTAHU3AIUU, TTPUBOJIS-
muii K 06pa3soBaHUIO TJIAHET 3eMHON
rpynibl? TakuM MeXaHU3MOM JOJIK-
HO OBITH Pa3BUTHE KOJIEKTUBHON He-
YCTOWYUBOCTH, OTHOBPEMEHHOE 00be-
JITHEHNEe MHOTUX-MHOTHUX MaJIbIX TeJT.
OT™MeTnM, 4TO HabOIbIIEe PA3BUTHE
HCCIeIoBaHNe KOJJIEKTUBHBIX HEYC-
TOWYUBOCTEN TOJNYYNUIO B (pusnke
TJTa3Mbl, B TPoGJIeMe YIPaBIsieMOTO
TEPMOSIIEPHOTO CUHTE3a U B CUHEpre-
THKe.
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WNrak, ucxoanoe MpeanonoKeHue:
CHHTe3 IIePBUYHBIX OPraHNYECKHX CO-
eqMHeHUi 1 06pa3oBaHue ILIAHET —
JIBe CTOPOHBI o7iHON Mean. C Toukn
3PEHUsT XMMUKOB, TPeGOBAJIOCH [IOKA-
3aTh paboTy YHHBEPCAJIBHOTO IMpPHU-
POJHOTO PeakTopa, B KOTOPOM
CHUHTE3NPOBAJIOCh OPTaHUYEeCKOe Be-
mectBo. C TOUKM 3peHus (PU3UKOB,
TpebOBAIOCh M3YYUTh 0Opa30BaHNE
IIJTAaHEeT KaK CAMOOPraHU3allnIo MaTe-
pun, Kak pe3yJabTaT BO3/eicTBUS
MIPOTO3BE3/Ibl HA CBOE OKPY’)KEHUeE
C YYeTOM OOpATHBIX CBSI3€il M XUMHU-
YeCKUX Peakluil B cpejie.

C sToro MoMerTa OblIA TOCTABIEHA
u 4yeTko chopMyJarpoBaHa OYeHb
CJIOKHAs MaTeMaTHyeckasl 3ajadva.
[Tpencrosisio penarh HeCTAIMOHAPHOE
1 TPOCTPAHCTBEHHO TPexXMepHoe

Haubonee nonynAapHble
2Uunome3bl NPOUCXOXKgeHUA
YKU3HU Ha 3emne COMHUMENbHbI
U NPOMUBOPEYUBSI.

2KU3Hb MO2na 3apogumbCA

go ohopMneHUA Bewecmaa

B NnaHemy, B npouecce

ee obpasoBaHudA

11-10 MK 170 BAX &l I 304-10 nem
M - 200 M - 200 M - 200 ]
usnydeHue  MOJHUU BYJIKAHbI / memeopums|
buocgepa
Mepsu4Has 2.510 e
ammocgepa ‘
N

A

L
<
NOX

HykneoTtungbl
Nonucaxapuppl
AMUHOKUCNOTSI

A30TUCTblE OCHOBAHUSA
Yrnesoppbl
Kap6oHoBble KUCOTHI

ypaBHenne BracoBa—JImyBuiiis BMe-
cte ¢ ypaBHenueM Ilyaccona u ypas-
HEHNWAMU Ta30AMHaAMUKHU. qTO6bI
C TUM CIIPaBUTHCS, TOHATOOMUIACH
IIOMOIIlb CaMbIX MOIIHBIX KOMIIbIOTE-
pos. IlocienoBaTebHOCTh HAITUX
neficTBUI TyT TakoBa. bepeM oTmenn-
HYIO YaCTHUILy ¥ PelliaeM JIJIsl Hee yPaB-
HeHud JBWKeHus. Perraem i BTO-
POii, TpeTheil, U Tak JJIsi MUJIJIMOHOB
" MUJIIUAPAOB YaCTHIL. Nx xonnue-
CTBO TIPSIMO 3aBUCHUT OT BO3MOXKHO-
CTell KOMITBIOTEPA. 3aTeM OIPE/IEIISIEM
cO3/1aBacMO€e YaCTHUIIAMU TPABUTAIU-
ouHoe moJsie. CHOBa paccYnTLIBAEM
NBVKEHME YacTuil B moie. W Tak
nanee. [IporpamMmMbl U aJaropuTMbl
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ISl pacuyeToB OBIAM  CO3aHbBI
B. A. BmmBKOBBIM Ha OCHOBE CBOETO
6oJiee yeM 30-JI€THETO OIIbITA B PEllie-
HUU 3amad PU3NKN TIa3Mbl. B pe-
3yJIbTaTe MbI Y3HAEM TPACKTOPUU BCEX
YaCTHI[, YCTOHYNBO WX [BUKEHIE
WJIM HET, OIPEIETIsieM BCe MHTEPECYIO-
mue Hac xapaktepuctuku. OmaHa
U3 OYEBUIHBIX TUHAMUYIECKUX XaPaK-
TEPUCTUK — HBOJIOINS CPeTHEH TI0T-
HocTH BetjecTBa. CpeHsist IIOTHOCTD
CBsI3aHA C TeM, KaK MBI BUINM, CKa-
JKeM, rajakTuku. B ramakrtukax,
MOZIOGHBIX HAIIeH, COCPENOTOYEHDI
JIECSITKU ¥ COTHU MUJLIAAP/IOB 3BE3]I.
[Ipm pacuerax Ha COBpeMEHHBIX CY-
nep-9dBM 1o yuciy yactuir Ml 10-
JIOTILTA K peaTbHOMY YHMCJTy 3Be3/l. Tak
YTO TPABUJIBHOCTh HAIIMX PACYETOB
MBI MOKEM TIPOBEPUTH B CPAaBHEHWH
¢ HaOJIOEHUSAMY TaJTaKTUK.

W BoT B pacueTax MBI BOCIIPOU3BO-
JIIM THAPBI, TUCKU, KOJIbIIA, CIIUPAJIb-
HbIE PyKaBa, T. €. BCE TO, UTO HabIo1a-
10T acTPOHOMBI B Kocmoce. Crimpasiu
1 KOJIBbIIA BO3HUKAIOT TIPH Pa3BUTHU
HEYCTOUYUBOCTH KOJJIEKTHUBHOTO
IBIKEHUS TeJl BMecCTe ¢ Ta30M. AHa-
JIN3 PA3BUTHUSI HEYCTOMYMBOCTH TTOKa-
3aJ1, UTO 3TU CTPYKTYPBI OSIBISIIOTCH,
KOTJIa MacChl TBEPIbIX TeJ B rase
MpEBBIIaeT HEKOTOPYIO BEJWUYNHY.
[Tpu KaKUX yCIOBUSX Macca HAYMHAET
BO3PAcCTaTbh, YTO CJIYKUT TOJTUYKOM
Kk aTomy? Kak Jierko yBuzaeTh, COBO-
KYTTHAasI Macca BCeX TeJI BOKPYT MPOTO-
3BE3/Ibl MOKET YBEJUYUTHCS 32 CUET
BpaleHus. IT0 0OBIYHBII a(hdeKT
nentpudyru. Kpome roro, B rase Bss-
K€ ¥ PBIXJIBIE TeJTa MOTYT CAUTHYTh-
¢l MesKLy co00ii, 0COBEHHO ec/I OHU
6oTaThl OPTaHUYECKUM BEIIECTBOM.
[TpumepHO TaK, KaK CIAMUIMAIOTCS Iec-
YIHKH, €CJTU MEXKIY HUMH eCTb TIIa-
ctunud. B cBoio ouepenb, opranuye-
CKO€ BEIIeCTBO JIETKO CUHTE3UPYeTCs
Ha TBEPJIbIX KaTtanusaTopax. /st aTo-
TO OHU JIOJUKHBI COZIEPKaTh JKeJe30,
HUKEJIb U KDEMHUI — B KOMOMHAIIUMY,
MIPUMEPHO COOTBETCTBYIOMIEH UX TIPH-
poanoii pactipoctpanennoctu. Ho ta-
Kass KOMOWHAINWS XapaKTepHa
JIUIST KJIACCUYECKUX KaTajin3aTopoB
CHHTe3a YTJIEBOMOPO/IOB B XMMHYe-

ckom mpotecce Dumiepa-Tpormima.
B aTOM cHuHTe3e MCXOMHBIMU peareH-
tamu saBagiorca CO u Bogopoa —
BMECTE C TeJIMeM 9TH rasbl Hamboee
pacrpocTpaHeHsl B KocMmoce. B 1mpo-
MBIIIJIEHHOCTH a30T Ha aHaJOTMYHOM
JKeJIe30Co/IepIKaIeM KaTajau3aTope
npespaimaercsa B ammuak. Cyms
o aseMeHTHOMY cocTtaBy CoJiHIa,
B OKOJIO3BE3/IHOM JIMCKe He[ocTaTKa
He ObLIO HU B KaTaJu3aTope, HU B UC-
XOJTHOM Ta3e — BOJIOPOJIE, C TPY/IOM
MOJIy4aeMoM Ha 3eMJie.

Hannuue eme Gosee TSKeNbIX Ya-
CTHUI-KATAJIN3ATOPOB KaPANHATIHHO
MeHseT Pa3BUTHE HEYyCTOWUYNBOCTH.
BwmecTo kouer u cnmpaneii Ha o01memM
(one mnmOTHOCTH TOABISIOTCS
CTYCTKH BeIlecTBa — OoJiee cTabuJib-
Hble 00pa3oBaHus. DT 00pa3oBaHK
MOTYT JBUTAaTbCS KaK yrojaHO —
10 XO/ly U TIPOTHB BpalleHus, K TIeHT-
py ¥ OT 1ieHTpa. TakuMu cBoiCcTBAaMU
06J1a/1a10T COJIUTOHBI — OAMHOYHbBIE
BOJIHBI IJIOTHOCTU. BostHa aToro tuia
(opmMupyeTcst KOJIJIEKTUBHBIM CaMO-
COIJIACOBAHHBIM JIBUKEHUEM MHOIUX
yacTull. JacTtuiia 3axBaTbiBaeTCsd

[MnoTtesa KatanuTUYECKOro
peakTopa B OKON03BEe3[HOM JUCKe

lnaHeTbl opmupytoTCa Yepes HaKom-
NIEHUE MeX3BE3AHOW Mbinu B AUCKE.
CTonKHOBEHME MbIMHOK NPUBOAUT

K UX CUnaHuio. YsennyeHue maccel

1 pa3mepa yacTuL, TBepaon tasel
CNocobCTBYET UX YAEPHKAHUIO B AUCKE.
PocT nbinn orpaHuMymBaeTcsa npuMepHoO
Ha MeTpoBOM JuameTpe. Tena aTux
pa3mMepoB COBEPLIAIT HECKObKO
060pOTOB BOKPYr NPOTO3BE3[bl

[0 CTONIKHOBEHUSA MEXAY COBOiA.

Ha 3Toii cTagum noTok rasa Ha npoTo-
3Be3gy unbTpyeTcsa yepes cnon
OTHOCWTENIbHO PEAKO CTaNKMUBAKLWMUXCS
Ten. OpraHuyeckue coefmHeHuns
CUHTE3MPYIOTCA U3 NPOCTbIX MOJEKY.
Macca BelecTBa B f1CKe NOKaNbHO
HapacTaet. KpynHble Tena, nnaHetesu-
Manu, 06pasyoTcs bnarofaps paseu-
TWIO KOJIEKTUBHOW HeyCTONYNBOCTY
DBUXEHUA MHOTUX MENKUX Tel.

/3 MHOTOKMNIOMETPOBBIX MNaHeTe3nMa-
Nleid CO3[al0TCA COBPEMEHHbIE KOMETbI,
METeOopUThbl U MJIaHeTbI

KocMuueckue cnupanu

U KOMbUa BO3HUKAOM Kak pasBumue
HeyCcmoU4uBOCMU KONMNEKMUBHO20
gBUXKEHUA Men BMECME C 2a30M.

Ha obwem dpoHe nnomHocmu
noAaBnAtomcA 6onee cmaburbHble
obpasoBaHUA — C2yCMKU Beuw,.ecmea,
Begyuwiue cebd, Kak CONUMOHBbI
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B BOJIHY, HAXOIUTCS B HEIl HEKOTOPOE
BpeMs u yxoaut. [lpyrasg ydactuia
pocTo 1mpoJietaeT Mumo. Ho BoT uto
HeoXnIaHHoO. /laBieHne rasa B aTON
BOJIHE HA [[Ba mopsifika (WU Jaxe
6oJiee) TpeBbBIIIAET OKPYsKatollee
u npubmxkaercss K arMochepHoMy.
YacTuibl COBMECTHO cOOUpPAIOT
B BOJIHY ra3. A Temriepatypa B BOJIHE
0cobeHHO He pacteT. Bosbinoe kosm-
yecTBO Tesnd, cpbie 20%, cHuMaer
TETLJIO, BBIIEJISTIONIEeCsT P XUMUJe-
CKUX peaknugx. Boana meiicTByer
KaK BEJIMKOJIEITHBIN XUMWYECKII Ka-
Tanutrdeckuit peakrop. OH ycTpoeH
TT0 TUITY TTPOMBITIIJIEHHBIX PEAKTOPOB
C <IICEBJOOKIIKCHHBIMY WU KUII-
MM KaTaJn3aToOpoM. JTO OJIUH U3 ca-
MbIX 3(D(HEKTUBHBIX, HO BMECTE C TeM
W CJIOSKHBIX [T AKCILTyaTallui B XU-
MUYECKOM IPOU3BOICTBE MPOMBIIII-
JIEHHBIX peakTopoB. bojee Toro,
B IIPUPOIHOM PEAKTOPE MOKET ITPOUC-
XOJINTh M PereHeparys KaTaans3aTopa.
Yacruia mpuiieresia — Ipopearupo-
BaJla — BbLJIETeJIA — OYMCTUIIACD B JIy-
yax CoJIHIIa — ¥ Ha HOBOM 060poTe

AR

cHoBa mpuiieTesna. Ecim kocMuueckuii
peakTop ObLI (PUBMYECKH YCTPOEH
UMEHHO TaK, TO XUMIYECKHe MpoIiec-
CBI TIPOTEKAJIN — TIO JIABJIEHUIO U TEM-
repaType peareHTOB — B YCJIOBUSIX,
GJIMBKUM K YCJIOBHSIM OOBIUHbBIX J1a00-
PATOPHBIX KATATUTHUYECKUX PEAKTO-
poB. [ToaTomMy XUMUYeCKe peakinu
MEPBUYHOTO CUHTE3a OPTaHMYECKOTO
BellecTBa M HAYAJIbHBIX CTaIAI TIPE]T-
6MOJIOrMYECKON HBOMIONUN HYKHO
M3y4yaTh TPHU JABJIEHUAX U TeMIlepa-
Typax J1abopaTOpHBIX KaTajiuThuye-
CKUX PEaKTOPOB, a He TUIMTHUYHBIX
YCIOBUN IOBEPXHOCTH 3eMIU.
ITo reoMmeTpuYecKUM pasMepam,
0 JIDYTUM TapaMeTpaM, CBSI3aHHBIM
€ Macco- M TEIJI000MEHOM, C BO3/el-
CTBUEM W3JIy4YeHWs, B 3E€MHBIX
YCTIOBUSAX HET HUKAKUX YCTPOWCTB,
GJIUBKUX K KOCMUYECKOMY PEaKTOPY.

JlampHENTIIasg 9BOJIIOINST BEIECTBA
B paccMaTpUBAEMOil BOJTHE OYEeBH/IHA.
IIpy yBesnyeHUNn Macchl OPraHUKH
BOJIHA CXJIOIIBIBAETCSI B CI'YCTOK Be-

Peakynonnas 30Ha
n~10 cm H -He
T~ 500—1000 K
[l ~ 0.5—20a.e.

t =100 mnH ner
M~10 — 10 M /roa

H>10 r
He>2-10 r
C>5-10 r
0=10 r
N>10 r
$>610 r
Fe>2-10 r - h
an” - 3 w —> cpeaa
P>510 r § = - ﬂpo:’:(::zol;fﬁua H+H —> HZ + 4.48 3B
% He*(zS])—> He + 19.82 3B
H A30TUCTbIE OCHOBAHUA Hykneotuapbi
HZ 0 Hz Co Vrnesoabl Monucaxapupbl
CO HCN % Kap6oHoBble KUCNOTbI AMUHOKUCNOTBI
CH EHHOH
co’ C H buocpepa
NH 2.5-10 ¢
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[[ECTBA, UMEION[UIl CPENHIO CKO-
POCTD YaCTHIL ¥ IX MOMEHT UMITYJTbCa.

B 6mmsxieit k CosHity 30He CryCTOK
neuraetcs BOKpyT CosHIfa, Tepss Bo-
JIOPOJI, TeJinii, JIETKYI0 OPTaHUuKY
MO/l eHICTBMEM COJIHEYHOTO BETpPa
u uanydenud. B nampueit 3one I0Omnm-
Tep M XOJOJAHDLIE BHEITHWE TIIAHEeThI
COXPAHSIOT 3TU Ta3bl. 3aT€M CTYCTOK
TpeBpalaeTcs B TITaHETY, BCTYIas
B T€0JIOTUYECKYI0 3BOJIONHI0. OCHOB-
Has Macca OPraHUYecKOTO BEIIecTBa
U METaHa U3 30HbI IIEPBUYHOTO CUHTE-
3a paspymraercs, monaB Ha CourHie
U pazBenBasich B Kocmoce. OmxHako
TSOKENTbIe U CJIOXKHBIE OPTaHWYecKue
COeIMHEHUST TIPU OTPOMHON CBOEH
KOHIIEHTPAI[IH B BOJTHE MOTJI COXPa-
HUTHCSI B JAJTBHENIINX KATAKIU3MAX
U CTaTh OCHOBOH [I7Ts1 BOSHUKHOBEHUS
U TIUTaHusd OMOJIOTHYECKOTO cO0O0IIe-
crtBa. Mm ke TeMIbl XMMUYECKOM
HBOJIIOIUK OB CTOJb CTPEMUTEb-
HBI, 9TO KM3HDb 3apOIWJach Jake
10 obOpMIIEHNUST BENIECTBA B ILJIAHE-
Ty — Ha OHE KOJIOCCATBHBIX TIOTEPh
opraHndeckoro BelecTa. Kak 6biio
TIPEITONI0KEHO, HA CTaJUN TOTEPD,
CHUJKEHUS] KOJUYECTBA <ITUIIH»,
HAYMHAETCS €CTECTBEHHBIH 0TOHOP
MOJIEKYJI-aBTOKATAJU3aTOPOB YiKe
Ha XMMUYEeCKOM ypoBHe. Baxwo,
YTO OH MOJKET IIPOUCXOJUTH HE TOJIb-
KO B OOBIYHBIX 3€MHBIX YCJIOBUSIX.
Onpenenus 3TH yeaoBust GoJiee TOU-
HO, MOKHO BBISICHUTB, C Y€TO CTapTo-
Bas orbop, nepebpocuTh MOCTUK
K GHOXVMUY ¥ TIOCTABUTH HOBbIE XM~
Mudeckue u (U3nYecKue dKCIepu-
MmeHTh. CireoBaTenbHo, Hanbosee
ONTUMAJIbHBIE YCJIOBUS [IJIsI TIEPBUY-
HOTO CHHTEe3a OPTraHWYecKOTO Bellle-
CTBa CO3/IAIOTCSI B BOJIHAX ILJIOTHO-
CTH — B 9TUX OTPOMHBIX, CDABHUMBIX
no pasmepy c¢ ComHiem wiIm paxe
GOJTBIITMX BOTHAX TIOTHOCTH. [ToTeH-
UAJbHO 3TU BOJIHBI, KaK BUIHO
U3 MOJIeTMPOBAHU, TTOIBEPIKEHDI
paspyleHuio, HoO UHOTJA OHU CTAHO-
BSITCSI KOJIBIOETTBIO /IS TTaHeT. Jasn-
Hellasl JeTaan3anus dBOJIOIUN
BOJIH TIJIOTHOCTH OyZET TOCTUTHYTA
B MOCJIEAYIONIUX PacyeTax C y4yeToM
6oJiee TOUHBIX TTPUOJIIKEHH.






Pacnap xonopHoro BeuecTea
Ha CETOYHO-AYEMUCTYIO CTPYKTYPY
c o6pasoBaHueM 6onbLINX CrYCTKOB

TaK MOXET BbITNALETb Pa3BUTHE
LXXMHCOBCKOI HeyCcToi4MBOCTHM, KOTOPas
onpegenuna KpynHoMmacltabHyio
CTpyKTYpY BcenenHoit. KomnbloTepHoe
mogenuposaHue (CHbiTHUKOB B. H. 1 gp.
Mncbma B ACTpOHOMUYECKUTA XKypHan,
2003 1.)

KomnbioTepHoe MopenupoBaHue
AVHAMUKU BOJIH MJIOTHOCTH

B ra3onbiNieBOM AUCKE BOKPYr
npoTo3Be3napl

Pa3sutne HeyctomymeocT camocornaco-
BAHHOrO [BMXEHMNA BeLlecTBa B rpaBuTa-
LIMOHHOM MOJIe Ha HeNMHERHbIX CTafuAX
€03/3eT ycnosus Aas TpaHcdopmaLmm
Konel, B CnMpanu 1 fanee onpeaenser
CNIOXHYIO CTPYKTYPY NepemeLlnBatoLmnxcs
TBEpAbIX TeN U rasa c nafeHuem selyecTsa
Ha LeHTpanbHoe Teno. B paHHoM cnyyae
HEeYCTOYMBOCTb Pa3BMBAETCA B MIOCKO-
CTW, N [BUXEHME YaCTUL, BAONb OCK
BpalleHUs He 3aAaH0 — 3TO YCNOXHMUIO
Obl KapTUHY
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B BO3BpallleHUU METEOPUTHOTO Bellle-
CTBa B CBOE IIEPBUYHOE COCTOSHUE
C Ja7bHelIell IPOBepKOi ero Kara-
JINTUYECKOW aKTUBHOCTU. BerecTBoO
METEOPUTOB UCIAPSIJIU C II0JyYeHUeM
MeJIbYAUIINX HBIIMHOK TIPU TOMOIITH
n3mnygernsi CO,-mazepa Ha aKCHepH-
MeHTaJIbHOM cTenzie MneruTyTa kara-
mm3a Cubupckoro oraenenns PAH.
3 06pasIoB M putoB «MacsHu-
HO», «MapxoBka», «Ilapes», comep-
JKAIUX JKene30, OB TTOJTydeHbI
[IOPOIIKY C Y/IeJbHON II0BEPXHOCTHIO

Boiire 200 M?/T, 4TO XapaKTEpHO

JI7IST TIPOMBIIITIEHHBIX KaTaTN3aTOPOB.

/9B (POTOCHUMKN 00Pa3IloB, clie-
JIAHHBIX C OOJIBIINM YBEJUIEHUEM,
MbI YOEIUIICh, YTO CPEIHUI [uamMeTp

YaCTHIl, COCTABJIIONAX TTOPOIIOK,

He TpeBbIiaeT 3—4 HM — boJiee Kpyii-

HBIX YaCTHUI] TIPAKTHYECKN HET.
Karanmurudyeckass akTHBHOCTH 00-
31I0B OIPEIEJISIACH B PEAKITAN TH]I-



Banepuii CHeimHukos, Banenmut [lapmoH

pUpPOBAHUs yrapHOro rasa — TH-
IMMYHOTO KOMIIOHEHTAa MeK3Be3[HOI
Cpeibl — JI0 MEeTaHa U IPYTUX yIJeBo-
JIOPOJIOB TIpH aTMOC(hepHOM JlaBJie-
HUU. Pe3ysbTaThl 9KCIEPUMEHTOB
[OKa3aJId, YTO Ha MOJIyYeHHbIX 00pas-
nax (mpu IPOTHO3UPYEMBIX TeMIIEpa-
typax gm0 500 rpamgycoB llenbcus
un atMocoheprom aasiaenun) uz CO
W BOZOPO/Ia B NPUCYTCTBUM TeEJWS
BeCbMa YCIIEIIHO CUHTE3UPYIOTCS
C BBICOKMH BBIXO/IAMU ATHJIEH U [IPY-
rue yriaeBogopoabl. TeM caMbiM ObLIO
JKCITEPUMEHTATBLHO TMOATBEPKIEHO
HAIIle TIPEIIIOI0KEHNE O TOM, YTO UC-
XOTHAsT MeK3Be3IHAs MbLTb, KOTOPas
MpeBpaTUIach 3a 4,6 MJIP/ JIET B TIajla-
fomye ¢ Heba KaMHK, MOTJIa 00J1a/1aTh
XOPOIIUMH KAaTaTUTUIECKUMU CBOU-
CTBaMU, U OPraHWYeCKUe COeTMHEH NS
JIOJDKHBI OBLIN CHHTE3UPOBATHCS €1Ile
B UCXOJHOM Ta30-IIbLJIEBOM OOJIaKe.
Eme oamH BaXxHBIN BONpPOC:
HACKOJIbKO IIpeJoIpeneeHo obpa-
3oBanme 1aner? Oxasanoch, 4TO
CcaMOOPraHU3aIlns BEIECTBA B IPABH-
TAIMOHHON (pU3MKe UeT B OTHOM Ha-
MpaBJeHuN, TeTeEPMUHUPOBAHO.
Ho mecTo BO3HUKHOBEHUSI yelUHEH-
HOI BOJIHBI U TIOSIBJIEHUST TLJIAHETHI
HA OIHOM WJIM HA JPYTOM yIaJTeHUH
ot CoJiHIIa — 3TO, B Hallleil MOJIEJIH,
cayyaiinble BesimuuHbl. Ecau BosiHa
IJIOTHOCTH OKakeTcs Ha opbute Be-
HEphI, TO TaM BCE — BOJA, BOIOPOI,
OpraHnyecKrue COeIMHEeHNsT — WCTa-
pstercst. Ecau Tam, rae opbura Map-
ca, — TaM CJIMIIIKOM XOJIOJIHO. A Hallla
[LJIAHETa, I/l BOJAa HaXOAUTCS BO BCEX
TPeX. COCTOSHUSIX, [OHaJa. B CAMYIO
TOUKy. BeposaTHOCTH TTOSIBJIEHUS T171a-
HET Ha OIpeNeJIeHHOM YAaJeHUN
MOTYT OBITH OIPEIETEHBI IIPU TIPOBE-
JleHnn ganbHennmx pacyetoB. [Toka
HEU3BECTHO, U3MEHUTCS JIU OTBET
TIPH yI€eTe TOTIOTHUTETHHBIX (DU3IKO-
XUMUYECKUX TPOoIeccoB. BaxkHOCTD
JTOTO OTBETA CBSI3aHA C OTIPe/IeTIeH -
€M BO3MOKHOI 30HBI pacipocTpaHe-
Hus ku3HU B COJIHEUHOI CHCTEME,
¢ TeM, TJe TPOXOAUT ee TpaHuIa —
JI0 MAPCUAHCKOW OPOUTHI MU 32 HEl.
Ecin Mapc He BXOZUT B 9Ty 30HY,
TO €TO U3yYeHHe B YCTOBUAX AeDUITH-
Ta PECypcoB MOKET ObITh B OOJbIIEN
Mepe HalpaBJIeHO Ha TIOJIyJYeHue TaH-

«BupoobpasoBaHue»

B rpaBMTaLMOHHON (hu3mnKe.
Mepexopa yacTui oT perynspHoro
ABUKEHUSA K CTOXaCcTUYECKOMY
(no-apyromy, cay4aitHomy)

npu pasBUTMU HEYCTONYMBOCTU
¢ ¢hpopMupoBaHMEM HOBOIO
COCTOAHMA

Yactuubl perynsaipHoro (a)

W cTOXacTuyeckoro (6) ABUXeEHUs
noHayany 3aHUMaloT OfHM W Te Xe
obnactu npoctpaHcTea. Mocne
(hopMUpPOBaHMA HOBOI CTPYKTYpbl —
COJIMTOHA — YacTULbl PerynspHoro
LBUXEHUS 0CTAIOTCA TONBKO

Ha nepudepuun obnactu. MnoTHoCTh
4acTuL, B 3KBATOPUaNbHOIA MNOCKOCTH.
KomnbtoTepHoe mogenupoBaHue
(Bwwuekos B. A.,

Hukutun C. A.,

CHbITHMKOB B. H.

Mucbma B XITO. 2003 r.)

HBIX O CAMOH IIJIaHeTe, YeM Ha IONCKU
SKUBBIX OPraHU3MOB, ¥ HA000POT.

Harma rumoresa HaxouTCs B I10-
IPaHUYHON 00J1aCTH MHOTUX JIUCIAII-
guH. OHa CTAaHOBUTCS MOCTUKOM
MeX1y (QU3NIECKUM, XUMUIECKUM
U T€OJIOTMYECKIM 9TAITAMU BOJIIOLN
Couteunoii cucrembl 1 3emin. [Toka
HAM/ICHbI JIUIIb MOAXObI K PEIIEHIIO
KOMILIEKca TPo0JIeM, KacalolUXCcs
MEPBUYHOTO CUHTE3a OPraHUYeCKOTO
BEIeCTBA B KOCMMYECKUX OOJIaKaXx.
Jlasee caiesryeT BHUMATEIbHO HaOJIr0-
JAaTh MeCTa 3Be31000pasoBaHusd.
Jlnst aT0TO0 TPEOYIOTCS HA3eMHbIE yC-
TaHOBKY, OPOUTAJIbHBIE TEJIECKOIIDI...
He menee HyKHbI HaJIeKHbIE TAHHbIE
¢ Mapca, Benepor, Turana — criyTHu-
ka CarypHa, U3 30HBI acCTEPOUIOB
u MeTeopuToB. Co3lanHas MaTeMaTH-
YecKas MOJIeJb ellle He TapaHTUpyeT
XOPOHIYIO TOYHOCTH YHCJA JIJIST pac-
YeTHBIX BenuynH. Heyurernubimu oc-
TAIOTCs BayKHbIEe (PUBMKO-XUMUYECKIE
nporieccol. Ho kirioueBast uaest umeer
GOJIBIION TOTEHIIUA 171 CBOEIO Pas-
BUTHUS.
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