Review
on the project of theme 1112 of the Laboratory of Radiation Biology

“Research on cosmic matter on Earth and in nearby space; research on the

biological and geochemical specifics of the early Earth”

The presented project “Research of cosmic matter on Earth and in nearby space; the study of the
biological and geochemical features of the early Earth” is an interdisciplinary one, in which
studies of cosmic matter and sedimentary rocks formed at the early stages of the Earth's
development are closely intertwined and coordinated. These studies make it possible to identify,
reconstruct and compare the geobiological processes that took place on the Earth during
formation of biosphere on it and that took place in the nearest space up to the present time. This
largely determines the high degree of novelty of the project and its relevance in the framework of
astrobiological and paleontological research, which is well reflected in the paragraphs of the

presented project plan.

One of the main tasks of the project is to obtain new data on the amount and dynamics of cosmic
matter falling onto the Earth's surface. At the same time, much attention is paid to cosmic dust,
its quantity and the most important parameters. The study of dust that has already fallen to the
Earth, preserved in different layers of the Antarctic ice sheet, makes it possible to trace the
dynamics of its arrival on the surface of the continent and the peculiarities of changes in
parameters over long periods of time and over a vast territory. The project is not limited to the
study of cosmic dust that fell to the Earth, but involves its capture in outer space and its further
study in the laboratory. Comparison of the parameters of cosmic dust that fell on the Earth and
collected in outer space will reveal the influence of its passage through the Earth's atmosphere on
the preservation of the original structure, morphology, chemical composition and other features,
as well as the effect of various atmospheric factors on these parameters. This is a new and very

urgent task in terms of studying the possible effect of space matter on Earth processes.

One of these processes is the possible transfer of organic matter to the Earth, and in some special
cases, of living microorganisms. This possibility is based on the assumption of panspermia - the
spread of life throughout the cosmos, its repeated occurrence and parallel development in many
suitable "biotopes". This could explain many features of the early evolution of the Earth's

biosphere, in particular, the emergence of simultaneously two ecological types of organisms -



producers and destructors-reducers. The emergence of some producers would lead to a rapid
depletion of the reserves of the consumed substance and their death in the waste of their own
life. The emergence of reducers is impossible without the preliminary emergence of producers.
The simultaneous occurrence of these two types of organisms dramatically reduces the
likelihood of an accidental occurrence of life. Panspermia removes this contradiction in the
appearance of life on Earth. Therefore, an important and relevant block of the project is
associated with a special study of the remnants of life on the early Earth and their comparison

with possible remnants of living organisms previously found in meteorites.

Panspermia removes the problem of the origin of life on Earth, but does not solve the problem of
its origin outside our planet. The project does not get away from this problem, and therefore
research on the synthesis of complex prebiotic compounds from formamide under the influence
of ionizing radiation of various qualities using meteorite samples as catalysts is allocated in a

special block.

Thus, the project is well structured and well thought out. The project works listed in the list show
the high qualifications of the main performers and, inspire confidence in the successful solution
of tasks and achievement of the set goals. Therefore, the generalization of the obtained data on
the forms of ancient terrestrial and, possibly, extraterrestrial life, outlined in the last fifth block
of the project plan, will undoubtedly bring very interesting and important conclusions. The
results obtained can lead to a new understanding of the origin of life and its appearance on Earth
and will be important for practical conclusions about the degree of probability of introduction of

microorganisms and new forms of life on the ancient and modern planet.

As aresult, I come to the conclusion that the presented scientific project is of high quality, must
be fully provided with appropriate material resources and can be offered for continuation and
further development. Thus, the presented project “Research on cosmic matter on Earth and in
nearby space; research on the biological and geochemical specifics of the early Earth” can be

confidently assigned to category A.
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Ha npoekT Tembl 1112 JIaGopaTopun pagnanuoHHON OHOJIOTHH

“Research on cosmic matter on Earth and in nearby space; research on the

biological and geochemical specifics of the early Earth”

[IpencraBnenusbIit mpoekT «VccenqoBanusi KOCMHUYECKON MaTepuu Ha 3eMiie U B OnmxaifiemM
KOCMOCE; UCCIIeIOBaHUE OMOJIOTHYECKHIX M FeOXUMUYECKMX 0COOEHHOCTEH paHHeH 3eMII»
SBJISIETCS] MK TUCIUTIIHHAPHBIM, B KOTOPOM TE€CHO MEPEIUIETEHbl U CKOOPIHHUPOBAHBI
HCCIICIOBAHUS KOCMHYECKOW MaTEPUH U OCAJIOUHBIX TOPHBIX OPOJ1, 00pa30BBIBABIINXCS HA
paHHUX 3Tanax pa3BUTHUS 3eMIIA. DTH UCCIIETOBAHUS IO3BOJISIOT BBIABUTH, PEKOHCTPYUPOBATh U
CPaBHUTH F€O0OMOJIOTHUYECKUE TIPOIECChI, TPOXOAUBIINE Ha 3eMJe B Iepro o0pa3oBaHUs HA HEH
6rocdeps! ¥ MpoTeKaBIIue B OIMKaiIieM KOCMOCEe BILIOTh 0 HACTOSINEr0 BpeMEHHU. JTO B
3HAYUTEJLHON Mepe OMpeeIIsieT BHICOKYIO CTEIIEHb HOBU3HBI IIPOEKTA U €r0 aKTyaJIbHOCTD B
paMKax acTpoOHOJIOTMUECKUX U NAJIEOHTOIOTHYECKHUX HCCIIeIOBAHUM, XOPOIIO OTPaXKEHHYIO B

IMYHKTaXx MPpEACTABJICHHOT'O IIJIaHa IIPOCKTA.

OnHOM U3 TTIaBHBIX 3aa4 MPOCKTA SIBJISIETCS] MOJMYyYSHHE HOBBIX JaHHBIX O KOJHYECTBE U
JIMHAMHKE KOCMHYECKOTO BEIECTBA, BBIMAIAIONIEr0 Ha IOBEpXHOCTh 3eMin. [Tpu sToMm Gonbiioe
BHHUMAaHHUE YICIISIETCS KOCMHYECKOH MBUTH, €€ KOJUYECTBY U HauboJiee BaKHBIM IIapaMeTpaM.
M3ydeHue yxe BBIIABIICH HAa 3€MIIIO IIBUIM, COXPAHHUBILIEHCS B pa3HBIX CIIOSX JIEJHUKOBOIO
MOKPOBa AHTAPKTHUIBI, TIO3BOJISIET MPOCIIEAUTH JUHAMUKY €€ IOCTYIIJICHHS Ha IIOBEPXHOCTh
MaTepuKa 1 0COOCHHOCTH U3MEHEHHUI TapaMeTPOB B T€YEHUE OOJBINUX IIPOMEKYTKOB BPEMEHU
U Ha 00IUpHO# TeppuTopuu. [[poeKT HE OrpaHMYMUBAETCS U3YUEHUEM BBINIABIIEH HA 3eMITIO
KOCMHYECKOU TBLTH, & IPEIIOJaraeT e¢ yjIaBIuBaHUue B KOCMUYECKOM IIPOCTPAHCTBE U
JlaNbHEelIIee ee n3ydeHue B jaboparopuu. CpaBHEHUE TapaMeTPOB KOCMUYECKOM MBLIH,
BBINABIIEH HA 3eMITIO i COOpaHHON B KOCMUYECKOM IIPOCTPAHCTBE, II03BOJIUT BBISIBUTH BIUSHUE
ee MPOXOXKICHHUS Yepe3 3eMHYI0 aTMochepy Ha COXPAaHHOCTb UCXOAHOH CTPYKTYpHI,
MOP(OJIOTHH, XHMHYECKOTO COCTAaBa U IPYTHX 0COOEHHOCTEH, a TaKkoKe BIMSHUE HA 9TH
apaMeTphl Pa3IUIHBIX (PAKTOPOB aTMOChEpHl. DTO SBISETCS HOBOU U BEChbMa aKTyaJIbHON
3ajaueil B 4aCTH U3YYCHHUs BO3ZMOXKHOTO BIIMSHHS BEIIECTBA KOCMUYECKOTO IPOCTPAHCTBA HA

3eMHBIE IPOLIECCHI.

OHEM U3 TaKUX MPOIECCOB SBIIETCS] BO3MOXKHBINM 3aHOC Ha 3eMIIIO OPraHUYECKOr0 BEIECTBA, a
B HEKOTOPBIX 0COOBIX CIIydasiX M XHBBIX MHKPOOPraHu3MOB. Ha Takoif BO3MOKHOCTH OCHOBAHO

IIPEAMOJIOXKCHHUE O MMaHCIICEPMHUHN — PA3HOCE JKU3HHU IO BCEMY KOCMOCY, €€ HCOJHOKPATHOEC



BO3HUKHOBEHHUE U MMAPAJUIEIbHOE Pa3BUTHE BO MHOTUX MOAXOISIIUX «OHOTOMAaX». ITO MOIJIO ObI
00BSICHUTH MHOTHE OCOOCHHOCTH paHHEH BOJIOIIH OHOC(hEphl 3eMITH, B YaCTHOCTH MOSIBIICHHE
OJTHOBPEMEHHO JIBYX 3KOJOTMYECKHUX TUIIOB OPraHU3MOB - IPOAYLIEHTOB U IECTPYKTOPOB-
penyLEeHTOB. BO3HUKHOBEHHE OJTHUX MPOAYIIEHTOB NPUBEINIO OBl K OBICTPOMY HUCTOIICHHUIO
3aI1acoB IOTPeOIISIEMOT0 BEIIECTBA U FHOEIH UX B OTX0JIaX COOCTBEHHOM KU3HEIEATENLHOCTH.
[osiBnieHHE peayleHTOB HEBO3MOXKHO 0€3 MPeBapUTEIbHOTO BO3HUKHOBEHHS PO TYI[CHTOB.
OIHOBpEMEHHOE BOZHUKHOBEHHUE 3TUX JBYX THUIIOB OPraHU3MOB PE3KO YMEHBINAET BEPOSATHOCTH
CJIly4aliHOTO BO3HMKHOBEHHUs XHU3HH. llaHcriepMusi CHIMAaeT 3TO MPOTUBOPEYHE B TIOSBICHUN
xu3HU Ha 3emiie. [l03TOMy BaXKHBIM M aKTyaJIbHBIM SIBIISIETCSI OJIOK TIPOCKTA, CBSI3aHHBIM CO
CIEAIBHBIM U3YYEHHUEM OCTaTKOB JKU3HU Ha paHHEW 3eMJie U MX CPaBHEHHE ¢ BO3MOKHBIMHU

OCTaTKaMH >KUBBIX OPraHU3MOB, 06Hapy)KeHHI>IX paHee B METCOpUTaX.

[Tanciepmust cHUMaeT mpobieMy 3apoXICHHS KU3HH Ha 3eMile, HO HEe peliaeT mpobieMy ee
IIPOUCXOXK/IEHUS 3a IIpeJieNlaMy Halel ruiaHeThl. [[poekT He yXOauT OT 3Toi mpoOieMsl, a
IIOTOMY HCCIIEOBAHMS [0 CUHTE3Y CIOMXHBIX MPEOHOTHYECKUX COSAMHEHUN 13 hopMaMua mo1
BO3/ICHCTBHEM HOHHU3UPYIOIIETO U3TyYSHHSI Pa3IMYHOI0 Ka4eCTBa C MCITOJIb30BaHHEM 00pa3iioB

MCTCOPUTOB B KAUCCTBE KaTaAIU3aTOPOB BBIACIICH B 0co0BbIif OJIOK.

Taxum 00pa3oM, IPOEKT XOPOIIO CTPYKTYPHUPOBaAH H MpoayMaH. [IpiuBeIeHHBIE B CITUCKE
pabOThI MPOEKTa MOKA3bIBAIOT BEICOKYIO KBATU()UKAIIMIO OCHOBHBIX HCITOJIHUTEIICH U BCEJISIOT
YBEPEHHOCTb B YCIEIIHOM PELICHUH 3a/1a4 U JOCTH)KCHUH HAMEUSHHBIX Iiesiei. [loatomy
0000111eHIe TOTYYEHHBIX JaHHBIX 0 ()OpMax IpeBHEH 3eMHOMN U, BO3MOXKHO, BHE3EMHOM JKH3HH,
HaMEYEHHOE B MTOCIIEHEM IISITOM OJIOKE TIaHa MPOEKTa, HECOMHEHHO, TPHUHECET 0UEHb
HUHTEPECHBIE U Ba)KHBIE BHIBOJBI. [loTydeHHBIE pe3yIbTaThl MOTYT IIPUBECTH K HOBOMY
IOHMMAaHHIO BOZHUKHOBEHUS JKU3HH U €€ TTOSBIICHIS Ha 3eMiie U OyIyT BaXKHBI IS
MPaKTUIECKUX BBIBOJIOB O CTEIIEHH BEPOSTHOCTH 3aHECEHUS] MUKPOOPTaHU3MOB B HOBBIX (hOpM

JKU3HHU Ha IPCBHIOIO U COBPEMCHHYIO IIJIAHCTY.

B pe3ynbrate s NpHXO0XKY K 3aKJIFOYEHUIO, YTO MIPECTABICHHBINA HAYYHBIH IPOEKT SBJISIETCS
BBICOKOKAYECTBEHHBIM, JI0JDKEH OBITH ITOJIHOCTBIO OOECIIEYEH COOTBETCTBYIOIUMU

MaTC€pUaAJIbHBIMHU pECYpPCaAMHU U MOXKET MPECJIaratbCa K IIPOJODKCHUIO U I[&J'IBHCﬁIHCMy

pasBuTuio. Takum 00pa3om, IpeCTaBIeHHbIH POEKT “Research on cosmiemm
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