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HeGosbmass kHura «Hoselimine paHHBle O XKH3HM HA
Mapce» namucaiia H. M. KyuepoBbiM, OZHHM U3 BHAHEHIUHX
TNpeacTaBUTes el HOBOrO HanpaBJeHHs] B IJIaHETHOH acTpo-
HOMHH, KOTOpOe €ro OCHOBaTeJeM, uJ1eHOM-KOPPEeCIOoHIeH-
tom Akanemun Hayk CCCP TI'. A. TuxoBbiM, 6bUIO Ha3BaHO
actpoboranukoii. Passurue I'. A. TuXOBEIM H cro corpyn-
HUKaMH acTPOOOTaHUKH BHECJIO HOBYIO, XUBYIO CTPYIO B Ta-
Kyl0 CTapHHHYyI0 06/1acThb aCTPOHOMHH, KaKoil gBjsercs mJa-
HeTOBeJIeHHe.

B oriuune oOr Jpyrux HampaBJeHHH, acTpoGoTaHHKA
OCHOBBIBA€T CBOM BBIBOABI O BO3MOXKHOCTH CYILECTBOBAHHSA
pacTHTeJbHOH KHM3HM Ha Mapce M Jpyrux mJaHerax Ha
NOAPOGHOM M TNIyOOKOM H3y4YeHHH ONTHUYECKHUX CBOHCTB 3eM-
HBIX pacTeHHH, 0COGEHHO TeX, KOTOpHle Ha 3eMJie Npouapa-
CTalOT B CYPOBBIX YCJIOBHSIX IIOCTOSTHHON 3aCyXu W HH3KHX
TeMmIepaTyp, MNPUOIHKAIOMMXCA K YCJOBHUSAM, CYIIECTBYIO-
wuM Ha Mapce.

OTHM mnyTeM acTPoGOTaHHKe yIAJIOCh YCTPAHHTH LeJblfi
pax BO3paxKeHHH NPOTUB wujed o6 oburaemoctH Mapca,
BBIIBUTaBLIMXCA B pa3sHOoe BpeMsi IJIaHeTOBelaMH APYTHX
HanpasJienufi. Tak OblIO, HampuUMep, C «3arafkoil» OTCyT-
CTBHS IOJIOCH! MOIJIOLIeHHs XJopodunta B crnekTpe Mapca,
0 mpuyHHe rosy6oBaTOfl OKPaCKH TEMHBIX NJollajell Ha mo-
BEPXHOCTH 35TOll IIaHETHI, MOKPHITHIX MpeAnoJaraeMoil pa-
CTHTEJIbHOCTBIO, H AP.

O nyrax mpeomosieHHs: acTpoGOTaHHKOR TPyAHOCTelH pac-
ckazaHo B kHure H. M. KyuepoBa c mosHbiM 3HaHueM Jena
U yBJIeKaTeJsbHO.

Heo6xoauMo 0co6eHHO OTMETHTb, YTO B Hell yuTeHH ca-
MEle HOBble [AaHHbIE, NOJyueHHble Ha OCHOBaHHWHM HabJofe-
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HH Mapca BO BpeMsi ero OYEpPeNHOro BEeJHKOro MpOTHBO-
crosguug 1956 roma, U B 4YacTHOCTH HaGJOgeHUli caMoro
aBTopa. K coxasenuio, KpaliHe OrpaHHUYEHHHI 00beM KHUI'H
3aCTaBUJ aBTOpa OBLITh OYEHb KPaTKUM.

B menom KHHMra, HECOMHEHHO, OueHb CBOEBpPeMeHHa W
Oyzer HpouMTaHA COBETCKHM uHMTaTesleM C OGOJbIINM HHTe-
pecomM.

Ipogeccop K. P. Ocopodnukos



MPOBJIEMA )XH3HU BO BCEJIEHHON

XXusup apiserca ofuoil M3 (opM pasBuBaroUlefics Ma-
TepUH, W NPHUTOM HauboJiee BBICOKO OpraHM3oBaHHOH (op-
MOH 3TOr0 Pa3BUTHSL.

J7as MaTepuasJUCTHUECKOTO  NOHUMAaHHS COBepIUEeHHO
€CTeCTBEHHO I[I03TOMY CUMTaTbh, 4To B OesrpaHuuHoii Bce-
JeHHOH HuMeercs1 GECKOHEUHOE MHOXKECTBO MHPOB, Ha KOTO-
pBIX MMeeTCs XIH3Hb.

Ecnu otpesbHble MBICJHTENH MPOLLJIOTO PeLiajiich TOBO-
PUTb O BO3MOXKHOCTH JXU3HH Ha IPYrHUXx HeOeCHBIX TeJIax,
OCHOBHIBafChb IPH 3TOM TOJIBKO Ha Jorajakax, He HMes BO3-
MOXKHOCTH IIPMBECTH IIPH 3TOM JJIs TNOAKPEIJIEHUS CBOUX
B3IVISIAOB KakKOH-1u60 (akTHYeCKHil MaTepHaJ, TO B HaCTOS-
lllee BpeMsl BONPOC O CYLIECTBOBAHMU OpPraHUYECKOH KH3HH
Bo BceseHHoft onupaercst ye Ha HayuHO OGOCHOBaHHYIO
noysy. IJTO CTaJO BO3MOXHEIM O6Jlarogaps HaKOILIEHHIO
OrpoMHOro (haKTHYECKOro MaTepHaJjia, HOJYYEeHHOTO 3a mep-
Bylo nojoBudHy XX B. B pas/MuYHBIX OGJ4acTIX SHAHUSA, H
HCIOJIb30BAaHUIO [IPU M3yYeHUH ITOTO BOMNPOCAa HOBHIX METO-
JIOB MCCJe[OBaHUS.

CoBpemeHHasi HayKa. yKe HMEET BO3MOXKHOCTH CTaBHUThb
npobieMy O KH3HM Ha JAPYruX HeGecHHIX TesaxX, MOIXOAS
K Hell UIMPOKO, C Pas3jHYHBIX TOYeK 3peHus. dTo 6GoJbLION
war BrepeA. M 3T0T war cpesnasna coBeTcKas Hayka, B He-
Jpax KOTOPOH 3apOAMJIMCH 3JIeMEHTH HOBOH, MoJono# Iuc-
LHMJIMHBE — aCTPOOOTAHUKY, INOCTAaBHBLIEH LEJbIC CPaBHHU-
TeJIbHOE H3YyueHHe OITHYECKHX CBOMCTB 3esIeHO-TONyGHX If-
TeH Mapca u 3eMHO#l pacTUTE/NBHOCTH B PasJHUHEIX YCJIO-
BHUSIX ee CYyLIeCTBOBaHHS.



Hsyuarh Ha RaHHOM STalle PASBHTHA HAaYKH HHble ¢op-
MH JKW3HH Ha INJaHeTax, KpoMe pacCTUTeJbHAIX, Mbl He
HMeeM BO3MOXXHOCTH BCJIEACTBHE GOJIbIIMX DacCTOSTHHA, OT-
JeNAIOUIAX NJaHeTH OT 3eMJH, XOTH IpexnosaraTb o6 HX
CYILLlECTBOBAHUHM BIIOJIHE €CTECTBEHHO: HHrie Ha 3emJe MH
He 3HAaeM TaKHX YCJOBHH, Tle Obl pacTHTeJbHAs XKH3Hb He
coyerajach C HaJHuMeM XOTS Gbl NMPOCTEHIIHX XKUBBIX Opra-
Hu3MoB. OSuMpHBIE NPOCTPAHCTBA, 3aHATHlE PACTHTEJNbHBIM
TIOKDOBOM, MOXHO CPaBHHTEJBHO JIETKO Habmaio4aTh, HecMo-
TP Ha 3HAUMTEJbHYIO yIaJIeHHOCTh IJIaHeT. 3aMeTHTb XKe
Ha HUX OTHAE/bHBIX XKHBOTHBIX, a TeM 6oJlee MHKPOOPTaHH3-
MOB, KOHEUHO, HeBO3MOXKHO. BOT noueMy HOBas AMCLHUIIMHA
6bljla HasBaHa acrpo6oraHukoil. Ho mbl 3HaeM, uTo pacTu-
TeJbHBIH U XKMBOTHBIE MHD TECHO CBSI3aHH MexXIy coGoil H
JOMOJHAIOT ORHH ADYroH; HECOMHeHHo, B OyZAylleM acTpo-
6oTaHHKA cTaHeT pasfenoM GoJee oflLiell HayKH — acTpo-
6HOJIOTHH, HauaTKH KOTOpOH yKe HaHbl B NocJeAHHX paGo-
tax I'. A. Tuxosa.

AcTpoGoTaHHKH Ha INEpPBEIX NMOpax CBOeH NesTeJbHOCTH
COSpeIOoTONMNH BHMUMaHHe Ha Mapce. D10 0OGBACHSETCS TeM, .
YTO M3 BCEX OCTaJIbHBIX IIJIAaHET COJIHEUHOH CHCTeMbl GoJblue
BCEro OCHOBaHHUH NpeAnoJiaraTh BO3MOXKHOCTh CYIIeCTBOBa-
HUsl Ha HeM Xu3HH Jaer Mapc.

OcrajbHble nuanersl Ju60 He HAOT TaKMX OCHOBaHHU
(Mepkypuit, CatypH, ¥Ypa#, Henryu u Ilayron), au6o usy-
ueHHl ellle ca1abo, kak, HanpuMep, IOnutep u Benepa. Ecau
6yZeT yCTaHOBJIEHO, UTO CyIIeCTBylolllne Ha BeHepe ycnoBus
JOIYCKaIOT BO3MOXHOCTb Ha Hell H3HM U OynyT o6GHapy-
XKeHb! X0Ts1 Obl HAMEKHM Ha PacTUTEeJbHYIO JKU3Hb, — yUYeHble
pacnpoCcTpaHAT CBOM HCCJENOBAaHHMSI M Ha 3Ty IVIaHeTy, a
3aTeM H Ha JpYyrue.

HuanexTnuecku#t  MaTepHasJu3M  YYHT, UTO JKWM3Hb
siBJsteTcs 0co0olt (opMmoll INBMKEHHs MaTepHH, BO3HHKAIO-
meil BCIORY, I'le HMeeTcs MarepHasbpHasi cpeja, MOAXOIS-
mas AJasi o6pa3oBaHUsI 3TOH HOBOH 0co60if (OpMEI passH-
THS Marepud. Takofi noAaXxopsulell cpefoif sBJsercs Imia-
HeTa, OKpYXXeHHas TrasoBod o000IOUKOH U HMelollass Ha
cBoeli moBepxHocTH Boxy. K stomy Heo6xozumMo HoGaBHTH
ellle HaJHuHe CBeTa U Tema, mojydaeMmbix or Comuua. Ho
H 3THX YCJOBHH ellle HENOCTATOUHO MJisT CYIIEeCTBOBAHMA
xku3HH. Heo6xonumo emle, uToObl B COCTaBe aTMoc(hepbl HJIM
NIOBEPXHOCTH IJIaHETH HMMEJHCh KHCJODOJ, BOJOPO.L, YrIJle-
pon ® asor. M3 3THX 3/eMEeHTOB MOIyT 06pa30BHIBATLCS
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YCTOAUHBLIE COelMHEeHUst GeJKOBOro Tesa. DTH 3JEeVeHTH B
pasHbIx HPONOPLHAX BXOIAAT BO BCE XKHUBBHIE OPraHU3MBIL.

Bona sBisiercsi HeOTHEMJIEMONH M SHAUNTEJBLHOH YaCThbIO
KaXJOTo JXHBOI'O OpraHu3Ma y Hac Ha 3emJse. Bor mouemy
OPHCYTCTBHE BOJABI Ha IJIaHETe COBEpPLIEHHO HEeOOXORHMO
IJIsT CYLUeCTBOBAHHS Ha Hel KU3HHU.

AtMocdepa [/1s KH3HH Ha NJIAaHETE HMEeT 4Pe3BblYaiHO
BaxKHOe 3HauyeHue. B atmocdepe 3emsu, Hampumep, Hpouc-
XOMUT 3aMeuaTe/bHBIH OOMEH KHCJIOpoJa U YIJIEKHCJOro
rasa MeXIy >KHBOTHBIMH U paCTHTEJbHBIMH OpraHU3MaMHU.
Ianee, atmoctepa mnpenoxpaHsieT KH3Hb OT mNaryGHOro
BO3ZleficTBUsL KocMoca. bes artmocdeprl, ¢ OXHOH CTOPOHBHI,
HUY4eM He ocsiabJieHHble najsiine ayun Cogxua y6uas 6wl
3apOXKAAIOILYIOCST KH3Hb, & C APYrodl — JielgHOe JbIXaHue
MHPOBOTO NPOCTPAHCTBA C €ro TeMIepaTypoil, GJUM3KOH K
A6COJIIOTHOMY HYJIIO, T. €. K —273°, YHHUTOXKHJO OBl TaKiKe
BCE XKUBOE Ha IJIaHeTe.

HMenHo aTMocdepa nomnepUBaer Ha IJIaHETE Te Heob-
XOIMMble TeMNepaTypHble YCJIOBHSI, KOTOpbIE SIBJISIIOTCS Hau-
6oJlee MOAXONSINUMH JJIST 2KH3HH.

BnarompusiTHbI TeMmepaTypHBI PEXHM COBEPIIEHHO
HeoOxonuM AJs1 XKU3HU. Deslok — riiaBHasi cocTaBHAs 4acCTb
JI060T0 KHUBOI'O OpraHHMaMa, OyIb TO pacTeHHe WJIM KHBOT-
HOe,— MOXKeT HaxOAHTbCS B HOPMAaJbHOM COCTOSIHUH TOJIBKO
B ONpelesIeHHbIX TeMIepaTypHBIX npenenax. [lo Mepe mo-
BBIILIEHUSI HJM TOHMXKEHHsI TeMmepaTypsl OeJOK CBepTH-
BaeTCsd H pe3Ko U HeoOpaTHMO MeHsieT CBOM cBoiictBa. Ilpu-
MepPOM 3TOTO MOKEeT CJYKHTb KypHHOe IO, IIOCJe BapKH
KOTOPOTO NpO3pauHbId CTYHEHHCTHIH OeJOK NpeBpallaeTcs
B GeJjioe HeNpO3payHOE BELIECTBO, HANOMHHAIOLEE PE3UHY,
U BepHYTb ero CHOBa B IIpeXHee COCTOSIHUE YK€ HeJIb3d,
TaK KakK KHBOH OeJIOK CTaJ CBEPHYBIIHMCS, HEXKHBLIM.

J7s  GOMbIIMHCTBA 3€MHBIX OPraHU3MOB TeMnepatypa
kuneHusi BoAwrl 100° siBasieTcst mpenesioM, HO HMEIOTCS OT-
JeJibHble OaKTepUH, B YaCTHOCTH GaKTepHUH CHUOUDPCKOHA SI3BHI,
KOTOpHIE BBIAEPKHBAIOT TeMmmepatypy maxe --140°. Ilo-
HUXKEHHe TeMIlepaTypel TaKxe MaryOHO CKasblBaeTcsi Ha
6eaxe. IlpaBna, HaxoAsTCs NpocTelliHe. OPraHU3MLI, KOTO-
phle BBIIEDIKUBAIOT NOHHXKeHHE TeMmepatypel no —270° HO
NpH STOH TeMiepaType OHH BIANAIOT B 0CO60e COCTOSIHHE
MacCUBHOM KU3HH, — KaK TOBOPST OHOJIOrH, OHH BIaAaroT
B COCTOSHH€ QHA6UO03a, T. €. CKPBITOH KU3HH, H aKTHBHOCTH
He NPOSBJASIOT.
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Jlast pacTeHu#l W KHBOTHBIX C IlepeMEHHOH TeMmepary-
poii mpesesamu O6yAyT Cayxurte —2° m -4-75° Mup mpo-
CTeHIINX OpraHu3MoB, U ocoGeHHO GakTtepHii, uMeer GoJee
LIMPOKMe TeMIlepaTypHele mpenenanl ot —272 po -}-180°.

Eme cpaBHHTEeJBHO HeZaBHO MHOIMe VYeHble YTBep-
JKJAJM, YTO IIOCKOJIBKY JKH3HB TpeOyeT IJsi CBOEro Cylie-
CTBOBaHHMA M pa3BUTHS LeJOro psina OJaronpHsITHBIX MJIs
Hee YCJOBHH, TO NO3TOMY, F'OBOPHJIM OHH, JKU3Hb — CPaBHH-
TeJIbHO pejKoe sBJeHHe BO Bcesennoii. Ho ycnexm Guogo-
THY 32 MOCJeJHHe JEeCSATHJIETHs ONPOBEPIJN NOXOGHOE yTBep-
x)nenve. TpynHo obHapyXuTb Ha 3emJie Takylo cpeny, K
KOTOPOH He oKasaJjacb Obl npucnocobJieHHOH Kakas-aubo
¢dopma xusHH. Tak, Hanpumep, o6HapyKeHbl HOPMBI XKHU3HH,
obxoxsiiecss Ge3 BO3LyxXa, KUBYLIHE B CHJbHBIX SLaX —
TaKHX, KakK Cy/JeMa, — B DacTBOpax CepHOH KHCJIOTH ¥ B
HACBILIEHHBIX PAacTBOPaX OPOMHCTBIX coJsell. DKkoJorust ! 6ak-
Tepuil jnaer OOLIMPHBIH (PaKTHUYECKHH MaTepdall, JdOKasbl-
BAIOLIHH, YTO GaKTEPHH JIETKO IPHCNOCAbJIMBAIOTCS K CAMBIM
pa3HOOGpPA3HBIM  YCJOBHSAM CYyLIECTBOBAHHSI U  BHEIUHeH
cpenbl.

ITocnepnue muccienoBanuss GUOJIOTOB MOKAa3bIBAlOT, UTO
YacToO BBIHOCJHMBOCTh OPraHU3MOB IIpeBHIIAET Ty, KOTOpad
HeoOXonuMa IJisi YCJOBHUM, HMEIOILMXCH Ha IIOBEPXHOCTH
3eman B Hacroslllee BpeMsi. JKHU3Hb NpeOfoJeBaeT pasJd-
HBle TNPENSTCTBHUSI, BO3ABHTHYTblE NPHPOZOH, U yTBepxKIaeT
cebs1! JKu3Hb MOCTOSIHHO NepeTacOBLIBAET BELIECTBA 3EMHOH
KOpBI, H3MeHsis1 MX. De3 xusHn 3emisi Gplia Gbl COBCEM
Jgpyroit. CTOUT TOJBKO BCIOMHHTB, YTO I'OPbl W3 H3BECTHSIKA
U MeJa, KOpaJJOBble OCTPOBAa B OKeaHaX, XKeJle3Hast PyAa,
KaMeHHBIH yroJb H HeThb H MHOroe [pPyroe IeJNHKOM INpel-
CTaBJIAIOT COOOM OCTATKH YMEpIIHX MHKPOOPTaHH3MOB.

Ho ecnu »xu3Hb, KOraa-To BO3HHKHYB Ha 3eMJie, 3aBoe-
BaJla ee, TO NOYEMY Ke 3TO He MOIJIO GBI NPOM30HTH M Ha
JIpyrux njaunerax? baaromapst orpomHoil npucnocoGiseMo-
CTH YH3HH K YCJIOBHSIM BHELIHeH CpeAsl MBI JOJKHBI KOPeH-
HBIM O6pa3oM MepecMOTpPeTh M 3HAUMTEJNbHO DACUIMPHTb Te
FPaHUILI BO3MOXKHOCTH CYLIECTBOBAHHSI M Pa3BUTHS KHU3HH,
KOTOpHIC ellle HENABHO YTBEPXKNA/HChb B HAYUHON JHyepa-

Type.
Bonpoc o xHM3HM Ha JpYrUX [JIaHETaxX INpelcTaBJser

1 9K0oaAO0Or Mg —HayKa O B3aHMHOM BJIMSIHHH OPraHH3MOB JKHBOT-
HBIX M pacTeHHil, C OIHOH CTODPOHH, M OKDYyXKalolleH cpeiH — ¢ APYroi.
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HCKJ/IIOYHTE/IbHBIA HHTEpeC AJsi NMOHHMAHHS CaMoil JKH3HH B
GoJslee IMPOKOM TJIaHe, NPH NOMOUIM CDABHEHHS YCJIOBHH U
ocoGeHHOoCTeli 3eMau u pasHBIX nuaHerT. TakuMm nyTem
MOXHO OGHapyXHTb OCHOBHBIE 3aKOHOMEDHOCTH, CBSI3BIBAlO-
llHe 2KHMBOE BEUIeCTBO C HEOPraHHYeCKUM MHPOM. A 3TOT
BOIPDOC HMEeT MepBOCTENeHHOe 3HAuYeHHe JJIs1 MOHHMAaHHS
Pa3BUTHSI MAaTCPHH, TaK Kak OAHH (OPMBI MaTepuH, PasBH-
BasiCb, CO3JAlOT BHELIHHE YCJOBHSI CYLIECTBOBAHUS J.15
Apyrux ¢opm MaTtepuu. )KHBOe BeIECTBO SIBJSETCS] ONHOM
M3 (opM Marepud, TMPOLAYKTOM ee HAMBBICIIErO Pa3BHTHSL

MAPC U Ero HM3YYEHHE

Cpenn m/iaHeT COJHEYHOH CHCTEMBl HM OJHA He MpH-
BJIeKaJia K ce6e TaKOTO BHHMAaHHS U He MpPEeJCTaBJsja CTOJb
ray6oKOro HHTEpeca He TOJbKO [JIsl YUEHBbIX, HO M AJs IIH-
POKHX KpYyroB HaceJseHus, Kak Mapc.

C Mapcom ye IaBHO CBsi3aHa Mjies O ero OGHTAaeMOCTH.
OcoGenno sauHTepecoBaHCh 3Tol NMaHeToH, Koraa B 80-X IT.
IPOLIIOro BeKa ObLIM OTKPBHITHI TaK HasbiBaeMble KaHaJbl Ha
Mapce. C tex mop uHTepec K Hefl He mpekpalnaercsi, a 3d
nocsefHee BpeMsi OH 0ocoGeHHO yrayounacsi. O6 3ToM roBopst
ABe GoJblIHe NHCKYCCHH O BO3MOXHOCTH XKH3HH Ha JPYrux
njaHerax, ¥ B ocoGeHHocTH Ha Mapce, mpoBeneHHbsle B 1952
u 1953 rr. B Anma-Ate u B JleHunrpaje. 10 NOATBEPKAAET
TakxXKe IOCTOSIHHASl IOJIEMHKA B I[eYaTH MeXAY 3alUTHH-
KaMu HJeH JXU3HH Ha Mapce u ee nporuBHHKamu. M Hako-
Hell 06 3TOM CBHIETEJIbCTBYET OTPOMHBIH HHTepeC K ObICT-
pbIM yCIexaM MOJIOZOH COBETCKOH HayKH — acTPOGOTaHHKH,
KOTOpasi B HacTosllliee BpeMs yXe IlepepacraeT B Gosiee 00-
1yl0 Hayky — actpobuoJoruio. ITpoGiema usyueuuss Mapca
BKJTIOYaeT B cebst GOJBbLIOH KOMIJIEKC IVIYOOKHX H BaHBIX
BONPOCOB AaCTPOHOMHHM, METEOPOJIOTHH, (DHU3HKH, GHOJIOTHH,
a3pOJUHAMMKU UM APYTHX HayK.

Mapc nanomuHaeT 3eMJi0 Pas3JMUHbIMH  (DU3HUECKUMH
XapaKTepUCTHKaMH U OCOGeHHO BHemHHM BHAOM. CyTku
Mapca, T. e. mepHoOs ero BpalieHusi, Bcero Ha 37 MHH. IJIHH-
Hee cyTok 3emuu. Mapc, Tak ke Kak U 3eMJs, JBHKeTCH
eokpyr CoJsiHua He MO KPYyry, a MO 3JUIMICY, pa3Mephl KOTO-
poro B 1!/, pasa Gosbme pasmepoB 3emuu. [ITomo6Ho
3eMe, och BpaleHHsi Mapca He TepneHAHKyJspHa K mJjoc-
KOCTH ero opOUTHI, a HaKJOHEHA K Hell NOYTH Ha TaKo# e
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yroan (65°), xak y 3emuan (66,5°). Ha 3emse naknon ocH
BbI3bIBAaeT CMeHy BPeMeH rofla, HIPaloLIyI0 OTPOMHYI0 POJb
B JKH3HH XXHBOTHBIX M pacTeHHii. Takas e CMeHa BpeMeH
roja mpoucxonut u Ha Mapce.

BenencrBue BBITAHYTOCTH CBOefi op6uTH Mapc B pasHoe
BpeMsi roga To mnpubJamkaercs, To yznanasercs ot Couuua,
U3MeHsIsT paccrosiHHe OT Hero Ha 42 muH. kM. Ilosoxkenue
Mapca Ha cBoefi opfuTte, KOrga ero yrJoBoe pacCTOsSIHHE OT
Cosanua ornocutenbHo 3emusid pocruraer 180°, naseiBaercst
[POTHBOCTOSIHHEM, BO BpeMsi KOTOPOro MJjaHeTa cO.IHKAeTca
c 3emieil. Paz B 15—17 ser HacTynmaer «BeJHKOE» HDOTH-
BOCTOSIHHE, KOrla paccTosiuue Mexay Mapcom u 3emueit
JIOCTHraeT HAaUMeHbllefl BeJUYHHBI B 56 MuH. kM. Taxoe mpo-
THBOCTOsIHHE ObLI0 B 1956 T.

Bo Bpemsi mpOTHBOCTOSIHHSI NJIAHETA BOCXONUT NPHOJIH-
3UTeNIbHO B MOMeHT 3axoma CosHua u GbplBaeT BHJHA BCIO
HOub, HMes [IpU 5TOM HaubosbLiMi OJjeck. Kaxaoe npoTuso-
crosiHne Mapca TNpPHHOCHT acCTPOHOMMH HOBBIE CBeIEHHS
O HeM, UTO INO3BOJISIET BCe GoJibllie U OOJbllle MOHUMATh IIPH-
poxy 3Toit miaHersl. [Ipu Takux HaGMIONEHUSX TIPUMEHSIOTCA
HOBBle METOZbl M HHCTPYMEHTBI, BO3HHKAIOT HOBbIE IpelCTa-
BJieHHst U Haed. Tak, OT MPOTHBOCTOSIHUSI K POTHBOCTOSTHHIO
CoBeplllaeTCsl HeMpephIBHBIA mporpecc B u3yueHuu Mapca.

Junamerp Mapca nmeer 6840 kM, NOBepXHOCTb 3TOH Ii/a-
Hetnl cocrasasier 0,3 moBepxHocTH, a 06beM — 0,2 oGbeMa
3emsu. Macca Mapca cocrasaser Bcero Jaumb 0,1 MaccH
3emsn. Cujla TsKecTH Ha mnoBepxHoctH Mapta pasHa 0,4
3emHoil. Biiaronapst moutn TakoMy e HakJOHY ocd Mapca
K IUIOCKOCTH ero OpOMTHl, Kak H y 3eMJ/H, CMeHa BpeMeH
roga Mapca NPOHUCXOAMT TaK Ke, KaK H y 3eMJH, HO IIpo-
JOJ/DKUTEJIBHOCTh KaXKIOro MAapCHAHCKOro cesoHa GymeT
fOYTH B JBa pa3a OoJsblie 3eMHOro. Tak, 414 ceBepHOro Io-
aymapusi Mapca:

MapCHaHCKUe CYTKH 3eMHBIe CYTKH
Becna mpojoJxaercs 194 199
JeTo » 177 182
OCeHb N 142 146
3uMa . 156 160
HUTOTO 669 687

HepaBeHcmo NPOAOJ/IXKUTENBHOCTY OTHEJNbHEIX BDEMEH
rona OGBACHAETCS HEPaBHOMEPHOCTbIO JABHIKCHHSA Mapca
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Bokpyr CosHua. ITpoqo/KuTeNbHOCTE MapCHAHCKOrO roaa
687 3eMHRHIX CYTOK.

Cpenu 3Be3n Ha HeGe Mapc Karercss KpacHBIM CBETII-
JOM. 3a 3TOT LBET OH M MOJYuYu] B JPEBHOCTH Ha3BaHUE
Mapca — Gora BOTHBI.

B actponomuueckyro Tpy6y Mapc mpexacrasaser co0oit
OpaHXKeBaTO-XKeJThI HHCK, C OTAEJbHBIMH TEMHBIMH H Oe-
JBIMH NSTHAMH Ha HEM.

Hauaso uccnenoBanus Mapca, chienaHHOe NOCPeICTBOM
aCTPOHOMHYECKO# TpPYOBI, OTHOCHTCsSI K 1638 r., Korga OblIH
oTMeueHsl (asbl maaHeTsl. B 1659 r. TMofireHc BHepsele cle-
JMaj 3apucoBky Mapca u oTMeTus Ha Hem mnatHa. Ilo ABm-
JKEHHIO ITHX MATEH OH olpelenus, uro Mapc Bpaitaercs
B 24 uaca.

B 1666 r. KaccuHu ompenenus mepuoj BpallleHHA
Mapca Bokpyr cBoeit ocu B 24 yac. 40 MuH. u B 1672 T. 06-
Hapyxkun Ha Mapce ABe mossipHble manku. Y gume gepe3
112 ner, B 1784 r., Bumbam [epuiesns, mocje MeCTH JeT
THIATEJLHHIX HaOJMIOAeH!A, YCTAHOBUI, YTO MOJspHBIE MIANKH
HENpepLIBHO H3MEHSIIOTCS MO BpeMeHaM Troja.

HHTepec kK Mapcy HOCTOSIHHO DOC, U C BEJHKOTO INPOTH-
BocTossHUss Mapca B 1830 r. HayMHAIOTCS CHCTEMAaTHUYECKUE
ero HabJIIOfEeHNs], HA OCHOBAHHH KOTOPHIX CO3[aeTcs IepBast
KapTa noBepxHocTu mJiaHerel. Ha kaprax 6osee mnosgHero
NepuoJia yXKe OTMeYaloTCsl CBeTJ/ble H TeMHble 06pa30BaHHUS;
CBETJIble MSITHA HMEIOT KEeJTOBATO-OPAHKEBBIH 1LBET;, OHN
GbLIH Ha3BaHBI «MaTepuKaMu» Mapca, TeMHBle NISITHA, 3eJie-
HOBAaTO-CEPOTO IBeTa C TOJyObIMH OTTEHKaMH, OBbLIM Has-
BaHbHl <«MOPSIMH». YCTAHOBJIEHO, 4YTO OKpacka <«Mopei»
He OCTaeTcss [MOCTOSIHHOH, a MpeTepleBaeT CEe30HHBIE H3Me-
HEHHsI, OT CBETJIO-CEPOTro [0 ToJy60BaTO-3€JIeHOro.

B 1865 r. dpanysckuil actpoHom JIu> BHepBHe BHICKA-
3aJ1 Uel0 O BO3MOXKHOCTH CyLIECTBOBaHHs Ha Mapce pactu-
TEJIRHOCTH M TPEITIONONKHJ, UTO KpacHeli uer Mapca Mo-
JKeT 3aBHCETh JUM0O OT I[BeTa IOYBEl, JHGO OT LiBeTa pacTH-
TeJbHOCTH.

K. ®aamMmapuoH, y6GexIeHHBIH CTOPOHHHK HIEeH O BO3-
MOXKHOCTH KH3HM Ha Mapce, B nepuon 1873—1892 rr. cyu-
TaJl, YTO KPacCHBI{ I[BeT MJIaHEThl OOBICHSETCH OKpacKoM
MapCHAHCKOH paCTHUTeJbHOCTH. B TO BpeMsl TOCIOACTBOBAJ
B3IJISI, 4TO TeMHble NsiTHA Ha Mapce npencTasasioT coboit
JIedCcTBUTEIbHBIE MOpPSl, H TOJMbKO B 80-X IT. NPOLIJIOro CTO-
JIeTHsI 3TOT B3TJIsI HAYMHAET MEHSAThCS.
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3HaMeHaTeJbHBIM B HCTOPHM HccJenoBaHdsi Mapca GblLa
1877 rox. dT1o GbLI roj BeJIMKOrO NpOTHBOCTOsIHMS Mapca.
3HaMeHHTHIH HUTa bsiHCKHI acTpoHoM CKuamapesanau, Qbnaa-
JaBLIMH HCKJIOUHTENBHO OCTPHIM 3peHHeM, NO3BOJIMBIMHM
eMy coCTaBHTb GoJiee TOUHBlE H NMOLPOOHBIE KAapPTHI HOBEpPX-
HoCcTH Mapca, OTKpBII Ha KeM KaHaJjbl. DTO OTKpDHITHE Ha-
Jenajio MHOTO LIyMa, TaK KaK ¢ HHM CBSI3bIBaJIM CYILECTBO-
BaHHe Ha Mapce pasyMmHBIX cyulecTB. MHorue Ha6JarofarTesnn
He MOTJIM OGHapYKUTh KaHaJbl U CTaJU OTPHLATH HX Cylle-
cTBOBaHHe. B pesysbTaTe 0KeCTOUEHHBIX CIIOPOB HabJrond-
tTenn Mapca pasgenunnch Ha jaBa Jsareps. Cam ke Ckua-
napeJli He CBSI3bIBAJl C Ha3BaHHEM <«KaHaJ/bl» IpelcTaBJe-
HHe 06 HCKYCCTBEHHOM IIPOMCXOXKIEHHHM 3THX 00pa3oBaHHIl.

B 1884 r. ¢panmysckuii acrpoiom TpyBeaso ormeuaer
Ce30HHOCTh H3MeHeHH#l cepoBaTblx mnateH Mapca. [Hanee
6bla OoOHApy:KeHa 3aBHCHMOCTb MeXKAY TasiHHEeM HOJspHOH
IIaNKd ¥ U3MeHEeHHeM OKPAacKH TEMHBIX MNSITEH.

B camom KoHIle mpouuioro croJietusi JIoBesu1 mocTpoud
Ha BblcoKO# rope Puarcradd, cpenu ApH30HCKOH MyCTHIHNA
(CIIA) xopomo 06opynoBaHHY0 06CepBaTOPHIO 1 Hab0-
nenusi Mapca. Ha 3roit 06GCepBaTOpPHH B HCKJIOUHTENLHO
6J1arONpHUSITHEIX aTMOCQEpPHBIX YCJAOBHAX B 24-M10AMOBHI
pedpakrop B nponomxenne 20 ger Jlosesan HaGmaronas Mapce.

B pesysbrarte cBoux uccienoBaHuii JIoBes1 JoKasad, uTo
TeMHble naTHa Mapca He fIBJSIOTCS BOXHBIMH GacceiiHaMmuy,
TAK KaK OHHM OKAa3aJIUCh YCBHIMAHHBIMHM MATHLIIIKAMH H JH-
HHUSIMHM, KOTOpPble B OOIEM COXPaHSIIOT MEXIy coboil HeHs-
MeHHOe nosoxenue. Mtak, mMopeii Ha Mapce Her. Kpome
toro, JloBesas oGHapy:Ku1 Ha myCTHIHHBIX Mecrax Mapca
MHOXECTBO 0a3HCOB pas3juuHOil BeauuuHel. OH OCOGEHHO
NO/lUePKHUBAJI CE30HHOCTb H3MEHEHHMH, NPOHUCXOAAILUUX Ha
Mapce, 1 ux B3auMoCBfI3b. Tak, Hampumep, NOTeMHEHHC
pacnpocTpaHsieTcsl, 0 Mepe TasfHHA NOJSPHOH IIaNKH, Mo-
CTeNeHHO OT NOJIoca K JKBATOpy, a dYepe3 noJroja Haob.io-
JlaeTcsl Ta K€ KapTHHA Ha MPOTHUBOIOJOXKHOM IOJyLIapHh.
JloBens cumtas, uro noBepxHocTb Mapca B 3HauUHTeJNbHOH
CBOEll YaCTH MNpPEACTABJsSET Oe3BOIZHYIO IMYCTHIHIO W TOJBKO
JULIL Ha /3 ero NmOBEpPXHOCTM, HMEHHO B TEMHBIX MeCTax,
COXpaHHJach €llie BJara W TaM INPOU3PACTalOT pPaCTEHHS.
Jlna JloBeana GecCOpHO CyLIECTBOBaHHe He TOJIbKO PacTH-
TeJbHOCTH, HO U Pas3yMHBIX oburareseii Ha nJjaHete Mapc.

Benukoe nporuBocrostHe 1909 r. 03HaMeHOBaJOCh HO-
BoIM GypHBIM pasBUTHeM HccienoBaHuii Mapca. ¥ Hac
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B8 Poccun Mosonoit nmyskoBckuit HaGuionatenb . A. Tuxos,
BIIEpPBLlE MPHMEHHUB METOJ CBeTOQUJILTPOB K HaOJIONEHHUIO
Mapca na Gombmom 30-miofiMmoBoM pedpakrope B ITynkoso,
noslyyaer 3ameuaTeqabHble (ororpadun Mapca, cudTan-
myiecss ¢ Tex nop kjaaccuueckuMu. I'. A. TuxoB nenaer psin
OTKpBITHH. OH npexae BCEro rnokasas, YTo MOJIsiPHbIE LIATKYU
Mapca cocrosit u3 JbJa, clerka NMOKpeIToro uHeeM. [lasee,
OBbLJIO TOKAa3aHO, YTO Pe3KOCTb jAeTaJsiell Mapca yMeHbIIaeTcst
no Mepe NPHOJHKEHHS K KPalo AHUCKa, OCOGEHHO B 3eJIEHBIX
Jyyax u MeHee — B KDacHbIX. DTOT (akT yGeAHTeJNbHO IO-
KashiBaer cyulecTBoBanue Ha Mapce armoctepsl. KM Haxo-
Hell OBLJIO NOKa3aHO, YTO B KPACHBIX Jyuax pe3ue BCEro
MOJyyaeTcsi pas/jHuhe MeXIy CBETJbIMH M TEMHBIMU Me-
ctamd Mapca. DTo TOBOPUT O TOM, UTO 3EJEHBLIH IIBET TEM-
HbIX ofOpasoBaHuii Mapca peasbHHIL. Bce 3TH OTKpBITHS
[. A. TuxoBa manu upe3BblYaiiHO MHOTO [JIsl TOJIyYeHHUS Tpa-
BHJIBHBIX TIpeJCTaBJeHHI O ¢Qusnueckofi npupome Mapca,
1 BCe OHHU TOBOPSIT B I0JIb3Y HIEH CyIIeCTBOBahusd Ha Mapce
OPraHHYeCKOH XKH3HH.

Ha6monass BusyasbHo npu ysesauuenus B 800 pas Mapc
B 60-1r0iiMoBEI pedaexTop MayHT-BuabcoHoBckoit  ofcep-
satopun B CIHIA, Torga TOJNBKO YTO BCTYMHBIUMH B CTpOi
AeACTBYIOIIMX MHCTPYMEHTOB, 3HAMEHHTBIl aMepHKaHCKUU
acTpoHoM X3J MHCaJ, Y4TO CJOXKHOCTb JeTaJel, 0GHapyKeH-
HBEIX OOJIBIIMM TEJECKONOM, TaK BeJIHKA, YTO PpEIUHTEeJIbHO
HEeT BO3MOXKHOCTH 3apHCOBATh HX. DTO Ke INOATBEPAMJI U
dpanuysckuii actpoHoM Auronnanu, HaGmonasmuit B 1909 r.
B Gospliofi 33-miofiMoBhlil pedppakTop MenoHckoil oGcepBa-
roput. OH yKasblBaJ, 4TO B Te KODOTKHE MIHOBEHHS, KOI'Zla
HEHAaJOJITO YCIOKaHBaeTCsl BeYHO BOJHYIOLIUICA 3eMHOH BO3-
AyIIHBIA OKeaH (IJIaBHBII BpAar acTPOHOMHYECKHX HabJioje-
Huil), nuck Mapca mnpexncraBiisieT KapTHHY HeONHCYyeMoH
CJIOXKHOCTH, KOTOPYIO, MO cloBaM AHTOHHAIH, He cyMes Gbl
A300pa3uTb HU OJHUH XYJOXKHHK.

B 1920 r. I'. A. Tuxos, HaGmonas Mapc 15-m10iMOBBIM
TYJKOBCKUM pedpaKTOpOM, 3aMeTHJs, YTO TeMHble NATHA
B IOKHOM INOJyLIapul, rae. Oblia cepeilHa 3HUMBI, OCTaBa-
JHCh 3eJIeHBIMH, a B CeBepHOM, I'fie Oblla CepeiuHa JIeTa,
ouu yxe noGypemu. I. A. TuxoB pesnaer BBIBOA, YTO Ha
Mapce cymecTByloT M 3HMHe-3€JleHble PaCTEeHHsi M JIHCTO-
fajHble H YTO, MO-BHAMMOMY, Te€ M APYTHe PacTeHHs XHBYT
BIlepeMeHIKy.
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3HayHTeJbHBIM HIArOM BHepel B HcclefoBaHuu Mapca
SIBIIIOCh BeJIHKOE NPOTUBOCTOSsHHEe 1924 r., mpuHecHee MHOTO
HOBBIX HaGuronatesbHBIX (AaKTOB H CBeleHHH 06 3Tofi mua-
Here. Dblin onpenesieHel TeMnepaTyphl B pPasHBIX MeECTax
NOBEPXHCCTH  IJIAHEThl, NpPOu3BeleHo (oTorpadupoBaHue
Mapca B un(pparpacusix syuax. Pororpaduposanne Mapca
yepe3 pasHble CBETO(HJBLTPHl, HAUHHAST OT YJAbTPaQHONIETO-
BOrO M KOHYasi HH(pPaKPACHBIM, NOATEEPAHIU OTKDAITHS
I'. A. TuxoBa u eule nasbile pa3Buiad ux. Okasanoch, ur®
TeMHBle MecTa Mapca B HH(paKpacHOM CBeTe KaxKyTCs ellle
TeMHee, YeM B KPacHOM, a B (DHOJIETOBOM U B yJbTpaduoJie-
TOBOM pas3JjIM4Hsl B SIPKOCTH MEXAY TEMHBIMH H CBETJILIMH
mectamu mnoutd HeT. CremoBatesbHo, aTMocdepa Mapca
He NpPONYyCKaeT KOPOTKHX Jiyueil CIIEKTpa M pacCeuBaeT HX,
nogo6Ho 3emHOH artMmoctepe. Bce HaGmomenns 1924 r.
NIOATBEPIUJHN Ce30HHBle HM3MeHenuss Ha Mapce. IloremHeHHe
pa3HuHbIX MECT MJIaHETh HAYHHAeTCsl TOrha, Korma MJs
3THX MECT HACTymaeT BeCHa, M JOCTHraeT MaKCHMyMa B Ha-
yaje Jera. Te xKe pe3yJspTaTel OblId MOJydeHH H (poTorpa-
¢buueckum MertomoM. CpaBhenue ororpaduit 1924 n
1909 rr. nokasajso NOJHBEII Napajjesn3M XOZa CE30HHBIX
H3MeHeHH{I BO BpeMsi 000oHX mnpoTHBocTOosiHHE. IloTeMHeHue
pacnpoCTpPaHsiIoCh OT I0XKHOTO MOJIOCa K 9KBATOPY. AHTO-
HHaAM, HaOJIONABIIHH B MENOHCKUH pedpakTop, HAles], 4To
«He TOJIbKO 3eJIeHble IJIOLaJH, HO TaKXKe CepoBaThle HJIH
royGele MEHSIIOT CBOH LBET HAa KOPHYHEBLIH, HA KOPHUYHEBO-
JUJIOBBUT U JaxKe Ha KapMHHOBHIH, TOrna Kak Jpyrue sejne-
Hble WJM TOJyGoBaThle OGJACTH OCTABAJHUCh HEU3MEHHBIMH.
3T0 OBbLI NOYTH B TOYHOCTH IBET JIUCTHEB, MANAIOLIHX C Je-
pPeBbeB JIETOM HJIM OCEHbIO NOA HaumuMmu muporamu. Kopuu-
HeBbIH I[BET MOSBJSETCS HHOTAA pAaHbILE, HHOTAA [O3XKe
B MapCHaHCKOM TOLy H HMeeT MaJylo NPOLOJKUTEJbHOCTD,
NPONIOPUHOHAJBHYIO TNPOAOKUTEIbHOCTH KOPHYHEBBIX JIH -
CTbeB 3€MHOH pPaCTUTEJIbHOCTHY.

B 1926 r. Bo BpeMsl NPOTHBOCTOSIHUS OBLIO 3aperucTpH-
pPOBaHO CPaBHUTEJbHO YacToe NOsiBJeHHe ofJjakoB Ha Mapce,
EO BCAKOM CJyvae ropasfo uame, yeM B 1924 r. B temubIx
Mectax Mapca GblJIH OTMEeUeHbl 3HaUuTesbHbEle H COBEPLIEHHO
HenpelBHIeHHble H3MeHeHHs. UTO OHuM OBLIM BIOJHE pe-
aJlbHbl, MOATBEPXKAAET TOT (aKT, UTO HX OTMETHUJIM HECKOJIb-
Ko HabJiofaTesell He3aBUCUMO APYr OT Apyra. Takum oGpa-
30M, NpaBUJbHBIE CE30HHbIE U3MEHEHHS, NPOHUCXOJUBIUHE H
B 1926 r., 6blIM HapylleHbl KaKUMH-TO NMpuyuHamMu. M BO3-
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MOXKHO, YTO 3TH HM3MeHEHHs OblIH BHI3BAHLI HaJHuUMEM 3HA-
4uTeJbHOR O6JayHOCTH. V3MeHeHHe, mpoucuieliee B OXHOM
U3 TeMHBIX obJacrtefi Mapca ¢ Tak HasbiBaeMbiM «O3sepom
Consina», AHTOHMAZM HasblBAaeT «COBEPIUEHHO OecnphMep-
HbIM B ero 220-jeTHefi UCTOPHH» M CUATAET, YTO MOAOGHBIE
HW3MEHEeHHs] MOIVIM ObIThL BBI3BaHBI TOJIBKO PaCTHTENbHOCTHIO.

Beaukoe mnporuBocTosinne Mapca 1939 r. npumecso
actponomaM Hosble noGexnl. IIpod. B. B. Illaponos u ero
COTPYJAHUKH, OmMpasgch Ha paborel . A. TuxoBa mo usyuye-
HHIO CIIEKTPaJIbHO-OTPAXKATeJbHOH CIIOCOGHOCTH 3eMHBIX 06-
pasoBaHu#, nmposeJH HaOJofeHHs1 B TalllkeHTe, B pe3yJib-
TaTe KOTOPBIX OKa3ajoch, YTC «MoOps» Mapca oTpaxaior
CBET B DasJHYHBIX [JMHAX BOJH COBCEM HHAaye, yeM pas-
JINYHble BHJBI 3eMHOH PaCTHTEJLHOCTH.

Hrak, 6oabLIHHCTBO BhIIAOLIMXCST HaGmonaTeaell Mapca,
HauMHass co BTOpod moJoBuHBl XIX croJieTHsl, CKJOHSJIMChH
K MBICJIH O CYIIeCTBOBAHHH PACTHTEJIbHOCTH HA HEM H OTO-
XKJIeCTBJISJIM TeMHBle MecTa IIaHeThHl C PACTUTENbHEIMH 30-
HamMu. Ho MHOrHe yueHble SBJISJIMCH NPOTUBHUKAMH HAEH
BO3MOXKHOCTH CYILIeCTBOBaHHSI Ha Mapce pacTUTEJBHOCTH.
K rtakuM no/mxen OblTb OTHECEH B IEPBYIO OUEPEAb H3BECT-
#blii wBeackuit ¢usuk Cpante Appenuyc. ITo Muenuio Appe-
HHyCa, 1MOYBA TEMHBIX YYaCTKOB HACBIIIEHA PACTBODPSIeMbIMH
COJISIMH, TOJOGHO TeM COJISTHBIM IIOLIANsIM, KOTODble BCTpe-
4aloTCsl B HEKOTOPBIX MYCTHIHHBIX palionax 3emJu. Baaro-
Japsi TUTPOCKONUYHOCTH 3TH COJIM NOIVIOIAIOT BJAry U3 BO3-
AyXa, KOrna NPOUCXOAUT TasiHUe MOJISPHBIX LIATOK; IOsiBJIe-
HHe TeMHOBAaToH TIpsi3H, KoTopasi ofpasyeTcss NpPH pacTBope-
HHHM coJiell, MOrJIO OBl CJOYXKHTb OOBSICHEHHEM H3MeHEHHS
BHJa TeMHBIX miomaneii Ha Mapce. Tak Appednyc oGbsic-
asger HabjiofaeMoe H3MeHeHHe IBeTa noBepXxHocTH Mapca.
B Hacrosiillee BpeMsi aHaJOTHUHBIX B3TJISAJOB NPHAEPKH-
BaeTcsl aMepHKaHCKUH actpoHoM Mak-JIadaus. Ilpodeccop
Yukarckoro yauBepcutera PpaHK BHICKa3bIBaeTCa HoJee
ocropoxHo. OH numer: «[loka ele HeT JPYrHX JIOKasa-
TEJIbCTB, THIIOTE3a O CYIIECTBOBAHHUM DACTUTEJbHOH IKH3HU
Ha Mapce He MOXeT ObITb €IMHCTBEHHBIM OOBSICHEHHEM 3e-
JieHoro uBera. UTOOBl YHOMSIHYTb TOJBKO OAHY H3 IBYX BO3-
MOXKHOCTel, yKa)keM, UTO H3MeHeHHe I[BeTa € BPeMeHaMH
roja MOMKET IPOUCXOAMTH OT U3MEHEHHs! CTElCHH YBJIaXKHeH-
HOCTH MMHEpPAaJIOB WJH CoJeH, CKOHLEHTPHPOBAHHLIX O6JM3
skBaTopa Mapcay.
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®U3UYECKHE YCJOBUAA HA MAPCE

Kax yxe ObLIO CKa3aHO Bbillle, OpaHKEBO-XKeJThle 06-
JACTH IJIAHEThl HA3BIBAIOTCS «MaTepHKaMHU», a TeMHBIe
naTHa — «MopsiMuy». HasBanust 3TH HeygauHbl, Tak Kak CO-
BepIUEHHO He COOTBETCTBYIOT IpHpone 3THX obJacreif, HO
OHH YKOPEHHJHCh M Tenepb OGIIENpPHHATH. B melficTBuTE/b-
HOCTH HHKaKHX OOJIBIIMX BOIHBIX OGacceifHOB, KOTOpHIC
MOXHO OblIO Obl Ha3BaTb MODsSIMH, Ha Mapce He HMeeTcs.
Jloka3aTeJbCTBOM 3TOrO MOXKET CJIYXKHTb TO, YTO TEMHBIC
NSTHA MJIaHETH U3 roja B roj 3aMeTHbIM 006pa3oM MEHSIOT-
CBOM OUYEepTaHHS, a TaKXKe U OKPAcKy B TeueHHe MapcHaH-
CKOTO roja.

«MarepHKU» 3aHHMAIOT NPHGIH3HTENBHO 5/3 MOBEPXHOCTH
Mapca, a Ha «MOpsi» OCTaeTcs JMIIb 3/ €ro IOBEPXHOCTH.
SIpkocTsr M 1uBer MaTepHuKOoB Mapca BHIMMBIM 00pa30M
He MEeHSIOTCS.

IToBepxHocTs Mapca — nOBOJIBHO pOBHas, 0e3 KaKUX-
JIMGO 3HAYMTETbHBIX BO3BBINIEHHOCTeH WJIM BNAJMH; TOJIBKO
B OTHEJbHBIX MecTax IJIaHeThl MOXKHO NpejnojaraTb HaJH-
YyHe H30JIMPOBAHHBIX BepIIHH.

OpaHxeBo-KeNTble 06JaCTH yXKe MJaBHO paccMaTpH-
BAIOTCSl KaK IleCuaHble NMyCThIHH, GoraTble NPOLYKTAMU OKHCH:
JKesle3a MJIH Kakoro-HHOYAb aHAJOTMYHOIO BelIeCTBAa H IO-
TOMY HMeIOllMe KPacCHBIA IBET.

Ilycreinn 3emuM MMeIOT OKpPacKy OT 2KeJToro O Kpac-
HOro IBera BkJouuTebHO- (Kbi3bw1-KyM, mnpukacnuiickue
nycThiHd AzepGaiinkana, KaMeHHCTas NycThiHs [o6H M MHO-
rue apyrue). Ho KpacHbll 1BerT CBOHCTBEH He TOJBKO Iy-
cThiHAM. KpacHble MOUYBBI, HJIH TaK Ha3blBaeMble <«KPacHO-
3eMBI», Upe3BbIYAHO paclnpocTpaHeHbl Ha 3eMJe, OCO6eHHO
B TPONHYECKOM ¥ B CyOTpomuyeckoM mosicax (Haupumep,
pafion Uaxksel B I'pysun).

Takass okpacka He ciayyaiiHa, — OHa OODBSCHAETCS Teo-
XUMHUECKHMH NPOLECCAMH, IPOUCXOAALUIMMH Ha MOBEPXHOCTH
nJaHeTsl, X B IEPBYI0 OvYepelb BHIBETPHBAHHEM M OKHCJe-
HHEM TOPHBIX MOPOZ.

Ha ocHoBaHMM CKa3aHHOTO MOXKHO C GOJIBIIMM OCHOBA-
HHEM INPeNNoJIOKUThb, UyTo GoJsbilHe obgactu Mapca, umero-
[IMe KPaCHOBATO-OPAHKEBHIH U KEJTHIH IIBET, NPeCTaBJISIOT
co60I10 CyXyl0 IMYyCTHIHIO, IIOBEPXHOCTb KOTOPOi MOKPHITA
B CBoeit GoJsbLIell YacTH TOPHBIMH MNOPOJAMH, H3MeJbYyeH-
HBIMH [0 TOpOIIKA, U OKpallleHa BOAHBIMH OKHCJIAMH Ke-
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Je3a. Takoft B3ryifj NIOJATBEpPXKAAETCS MHOTHMH HCCJEHOBa-
HHSIMH TJIaBHBIM 00pa3oM COBETCKHX YUeHBIX. «Mops», H/IH
TeMHble o6Jjactd, Mapca 3aHHMalOT BIOJIHE ONpeleJieHHOe
HOJIOXKEeHHe U HMeIOT NOYTH NOCTOSIHHbBIE KOHTYDHI B TeUeHHE
OJHOTO T0ja, HO 3aMEeTHO MEHSIOIIHe MX OT OJAHOrO HpPOTH-
BOCTOSIHUSI K Jpyromy. TemHble o6sacTu MMeEIOT pasjHuHBIE
uBeTa M ApKocThb. Ho MapcuaHckofl BeCHOH OHH HMEIOT 3eJle-
HBIf U rosly6oil LiBET C MHOTOUUCJEHHBIMH OTTEHKaMH H IO
SIPKOCTH Upe3BblYafiHO PasHOOGpasHEL. B To BpeMsl Kak «Ma-
TEePHKH» CPaBHHUTEJNbHO MaJIo MEHSIOTCS N0 BPeMeHaM rona,
«MOpsI», Ha060pOT, NOABEPXKeHHl GOJIbLIIHM Ce30HHBHIM H3Me-
HEHHSM B SIPKOCTH U LIBETE.

HauGonee jnerko HaGmogaiorcss Ha Mapce nOJsIpHBEIE
IIATNKHU, KOTOPble IIPETEpNeBAlOT Ce30HHbBle H3MeHeHHs. B To
BpeMsl, KOrfa Ha OZHOM K3 moJocoB Mapca ormeuaercst
pasrap 3uMhl, Gesast 06/acTb, OXBaThIBalollas MOJIOC, JOCTH-
FraeT CBOMX HaubOJBLIMX pa3MepoB, MOKpbIBasg OKOJO
10 muH. kM2 mosepxHocTH Mapca no mmpoter 55—50°. 3a-
TeM, C HaCTYIUIEHHEM BeCHBI, 0ejioe MATHO HAYHHAET yMelb-
IAaTbCsl U IPaHHULBl ero OTCTYNAIOT K IOJIOCY, CHavajla Men-
JIEHHO, a NOTOM Bce OblcTpee. DTOT MpPOLECC YMeHbLUeHHUS
NATHA UAET HMHOrAa ovyeHb OblcTpo. JloHast 10 MHHUMAJbHBIX
pasMepoB B KOHIe JeTa, MoJspHOe NATHO HauMHAeT CHOBA
YBEJHUHBATBCS, CTPOro CJeAysl 3a cMeHoH BpemeH roga. Ho
XO0J, U3MEeHEHHUsI MOJISIPHBIX INANOK B Pa3Hble rOJbl MpOTEKaer
[0-pasHoMY.

Ha ocuoBannu cBoux HaGomeHuii Mapca, npousseneH-
Heix B 1909 r., I'. A. TuxoB Halles, 4TO MOJISPHBIE HIATIKH
ABJISIIOTCSL CHEXXHO-JIeISIHBIMHU NOKpoBaMH. B 1947 r. amepu-
KaHCKU# actpoHOM Keifinep Ha OCHOBaHUH CBOHX CIIEKTpalJib-
HBIX HCCJIeAOBAHHA IpULIENT K BEIBOLY, YTO MOJSPHBIE HIANKH
COCTOSIT M3 BOJbI, 3aMep3lliell NPH HU3KOH TeMIepaTtype (ro-
pazno wuuxe 0°, u TeM caMbBIM TNOATBEPAMJ BHIBOZ,
I'. A. TuxoBa, nosayyenHbiii um emie B 1909 r.

Kpome 3HauuTesnbHBIX TeMHBIX obJacrefl — «Mopeliy, —
Ha Mapce umelorcsl elle TeMHble NATHA MaJblX pasMepoB —
TaK HasblBaeMble «03epa» — H y3KHe, JJHMHHBIE JHHHM, COe-
JHUHSIIOIE Das3JiMuHble 03epa M «MOpsS» MeXay co0oif M Ha-
3bIBaeMble «KaHaJIaMU».

«Kanaser»s Mapca mocsie HX OTKDHITHSI BhI3BaJU K cebe
OTPOMHBIII HHTEPeC, W 3TOT HHTepec He IpeKpallaercs IO
cux nop. [IpaBuibHEIN reoMeTpuuecKnil BHI H pacnpegene-
HHMe KaHaJIOB IO MOBEPXHOCTH IJIaHEThl, B OOJBIIOH CTENeHH
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HaloOMHHaloll(ee CeTKY MOJIE3ALIUTHBIX MOJOC HAUIUX IOMHBIX
cTenel, Ce30HHbIE HM3MEHEHHS|, CBSI3aHHBIE C TasTHHEM IIO-
JSIDHBIX IIAMNOK, CTPAaHHOe pa3fBOEHHE HEKOTOPHIX <KaHa-
JIOB» M HaJHuyde 0a3uCOB (MeCT NepeceyeHHs] KaHAJOB), —
3aCTaBW/IM HEKOTOpPhIXx HaGmiomateneit (JloBensn) BuIeTh
B CYILIECTBOBAHHH «KaHAJOB» CJelbl PasyMHOH opraHusa-
LIMH 1JIs pacnpejesieHHs BOABl M JOKa3aTesJbCTBA HaceseH-
HocTH Mapca pasyMHBIMH CYIIECTBAMH.

Ha mnpekpacubix Qotorpacdusax «kaHaJoB», MOJYYEHHBIX
B TIOCJeJHHEe TOJbl, OYEHb XOpOIIO BHJHO, KaK MHOTHE H3
HHX Da3JIOXKHJHCh Ha OTHeJbHbIE NATHA. B Hacrosilee BpeMs
«KaHaJIbl» DACCMaTPHUBAIOTCS KaK eCTecTBeHHble 00pasoBa-
HUs, COCTOSIIIYE H3 MHOXKECTBA OTHEJbHBIX MSTEH.

Haumune atMmoctepst Bokpyr Mapca Moxer GBITh AOKa-
3aHO TeM, YTO JeTaJH IOBEPXHOCTH ILIAHETHl y KpaeB IHCKa
BHIHBI He TaK OTYETJIHBO, KaK OJM3 IeHTpa, MHOrja Ha
Mapce Ha60RaOTCa MIVIA, NBIbHBIE GYpPH, JBHXKYLIUECS
o61aka u T. A. ArmMocdepa Mapca upesBelyafiHO pa3pe-
XeHHass M 3HauMTeJbHO IIpo3payHee, ueM arMmocepa
3eMJiH, HO BCe e OHa SBJSETCS JOCTaTOYHO MYTHOH cpe-
Jofl, He MO3BOJIAIOUIEH NOPOIl pacCMOTpPeTh MOAPOGHOCTH Ha
NOBepXHOCTH NJjaHeThl. Bonpoc o cocraBe atMocteps Mapca
eme HesceH. MoxHO mpennosarath, uto atMoctepa Mapca
COCTOHT IVIaBHBIM 06pa3oM H3 a30Ta, aproHa, He(OJBLIOTO
KOJIMYeCTBA YIVIEKHCJIOrO rasa H HeKOTOPhIX APYrHX rasoB
B upe3BbIUaHO MaJibIX KosuuectBax. UTO ke KacaeTcsl KH-
cJIopofa, TO ero cojepxkaHue B armocthepe Mapca moka
TOYHO He YCTAHOBJEHO, HO INPHXOASAT K BBIBOLY, YTO €ro
menblle yeM 0,1% xosaumuectBa ero B 3eMHOH artmocdepe.
BonmsaHoro mapa B atmoctepe Mapca Takxke oueHb MaJo.
3aTo yraekucsaoro rasa B JBa pasa 6oJblie, YeM B 3eMHOI!
atMmocdepe.

B armocdepe Mapca oueHb 4acTO MOXKHO BHIETb obJaKa.
OcobeHHO MHOro uX HaG6JIONAaeTCs] B MapCHAHCKYIO OCEHb,
Korza (opMupyercsl MOJsipHasi IIAamKa.

B armoctepe Mapca cyuiecTByer cJoil, CHOCOOHBIH
CUJIBHO pacCeHBaTh CHHHUe, (HOJNETOBbIE U YyabTpaduo.ero-
Bble Jyud. B 3THX Jyyax HuU BH3yaJsbHble, HU (oTtorpacdude-
cKkue HaOJIONEHHST He NAIOT BO3MOMKHOCTY YBHIETh AETAJH
noBepxHOCTH. BpeMeHnamu 3TOT cJsoff pacceMBaeTcst H TOTAA
MOIKHO XOpOIIO YBHIETb BCe [eTaJju NoBepxHocTd Mapca mpu
HaOJIIOfeHNH Yyepe3 CHHUI cBeTo(UJBTD, TaK Kak aTMoctepa
CTAaHOBHTCA NpO3pauyHoil AJa 3tux Jyue#t. Tax, Hampumep,
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13—14 wmions 1954 r. mnpospaunocth atmocepn Mapca
B CHHHX Jyuyax Oblla OTJIMYHOH, H aBTOpPY HNaHHBIX CTPOK
yA2aJI0Ch YBHAETh MeJbyaiilline MOJAPOGHOCTH Ha MOBEPXHOCTH
NJIaHeTHl, TOrAa Kak B APYrHe NHM PacCMOTPeTb B CHHHX
Jyyax 4To-J1d60 Ha Mapce, kpome 06JaKOB, GBLJIO HEBO3-
MOXKHO. DTO MOATBEpXKAAeTCs M HabmomneHusMu BOKyJépa
1956 roga. Dot choit aTMocdepsl, KOTOPHIH GyleM Has3biBaTh
IJIsl KPaTKOCTH «(HOJIETOBBIM», He MOXKeT OBITh OOGbSCHEH
IOPUCYTCTBHEM INOCTOSIHHBIX I'a30BEIX COCTABJSIOMIMX B aTMO-
chepe Mapca, u, mo-BUAMMOMY, OH o6pa3oBaH H3 MeJKHX
KPHCTAJIJIMKOB BOJBL.

Wnorpa Ha Mapce nmpoucxonsit nelibHbIE OypHU, H B BO3-
IyX TNOJHHMAeTcsi MHOTO IleCKy H Nblad; atMmocdepa mja-
HeThl CTAHOBHTCSI MYTHOH W Hempospaunofi. B Takume 1e-
pHOIBl, NPOJOJIKAIOMIMECS HHOIZA HECKOJIbKO [Hef, He-
CMOTPSI Ha XOpPOIUYIO MPO3PAYHOCTH 3€MHOH aTMocheprl H
Xopolllee KauecTBO H300paxeHus camoro Mapca, paccMor-
perh Ha HeM Kakue-THOO HeTajd CTaHOBHUTCS HEBO3MOIKHBIM.

Kaumar Mapca cypoB BcaeACTBHE TOTO, UTO IJIaHETa OT-
crout ot Cosuna B cpefneM B 1,5 pasza paJblie, yeM 3eMJs:
ClIefoBaTeJbHO, CBETAa M Telja OHa mosydaer B 1,6% =2,3
pasa- meHbllle, yeM 3emJjs. KpoMe Toro, CypoBoCTH KIHMAaTa
CHOCOGCTBYIOT MaJjloe KOJMYECTBO BOLBl H paspexkeHHas
atmoctepa. Magasi mioTHocTe atmocdepsl Mapca u Golb-
masi ee NPO3pPavyHOCTb CIOCOOCTBYIOT GOJbIIEMY IO CpaBHe-
HUl0O ¢ 3eMJiefl HarpeBaHHIO NOYBHI MJaHeTs! AHeM. Houbio
JKe, Hao0OpOT, OCTHIBaHHe IOBepxHOcTH Mapca cHibHee,
gem Ha 3emJe. [ToatoMy cyrounble KosieGaHUSI TeMIIEpPaTypHE
Ha Mapce ropasno 3HauuTeJbHEE, YeM Ha Hallled NJaHeTe.
ITpu mnomMolu oOYeHb UYBCTBUTEJBHBIX NpPUGOPOB — pajuo-
METPOB — yJIaJloCh H3MEDHUTh TeMNeparypy pasHbIXx o6Ja-
creit Mapca. OkasaJjoch, 4YTO B 3KBATOPHAJNBHOH 30HE TeM-
neparypsl ngHem KodieGmorcst ot 0 go 20° C. C Hacryn/eHuem
Beuepa TeMIepaTypa GLICTPO MAagaeT M MEepPeXOAUT B OTPHU-
[are/JbHyl0. B TeueHHe Houw 1O caMoro yrpa TeMIiepatypa
noHuxKaercst 10 —45°. B mossipHEIX 06J1aCTSX TeMmeparypa
3UMO# JOXOmUT Jo —75°.

PaBuuHHOCTh TNOBepxHOCTH Mapca, OTCYTCTBHe MOpell M
OKeaHOB, 3HAYMTEJNbHAs CYXOCTb H pa3peXeHHOCTb BO3-
Lyxa, TOYTH B ABa pasa O60./blIas MPOJOJIKHATENLHOCTD
BpeMeH TONa M BHITAHYTOCTb OpPGHTH BeleT K GoJpief
NPaBUJIbHOCTH NPOTEKAHHSI METEOPOJOrHYeCKHX IPOLECCOB H
6oJsiee YNOpPSIIOUEHHOH HUPKYJSALUA BO3LyXa, 4eM Ha 3eMJe.
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Cpenusis rogoBasi Temneparypa Ha Mapce —23° C. Ilas
3emsn cpenusisi ronoBasi Temneparypa —4-15° C. Cpenuss ro-
IoBasi TeMmepatypa B HauOoJee TelJblx MecTax Mapca, mo
rpyGbIM pacueTaM, DOJKHA ObITh B npefeaax — 8°. Ha 3emie
e€CcTh MecTa ¢ eule GoJiee HH3KOI CpejlHell TOJ0OBOH TeMmepa-
Typoit, Hanpumep B JIkyrcke —I11°.

B kauMatHueckux YcJOBHSX Ha Mapce HMeercss oOnHa
OoueHb CBOeOOGpa3Hasi U HHTepecHass OCOOEHHOCTh. B moJsp-
HO# O6JIaCTH TOTO TOJYyLIapus, rae B MaHHBIE MOMEHT
crour Jero, CoJiHIle He 3aXOAHT 3a TODH3OHT B TEUCHHE
MHOTHX MECSIEB M JJIUTCS MOJTHl JeTHUH AeHb. Baaromaps
HeNpepLIBHOMY HarpeBy IOBEPXHOCTH IJIaHETHl TeMIlepaTypa
B 3THX 006J/1acTsiX JEepPKUTCS BCe BpeMsl B TeueHHe JO0JIroro
JHST BbILIIe HYJIS.

MPOBJIEMA )KXH3HU HA MAPCE

Ho necmorpst Ha TO, yTo Ha Mapce mo cparHeHHIO
¢ 3emell xoJI01Hee U cylle, a aTMocepa Gosee pa3perkeH-
Hasl, Bce HeOOXOJUMBble YCJIOBHUS JJ/IS XKH3HU Ha HEM HMEIOTCS,
H B Hacrosllee BpeMsl HayKa BCe OOJibllle NPHUXOAHT K BBI-
BOAY, UTO KHU3Hb Ha Mapce cyIecTByerT.

HccnenoBanue onTHYECKHX CBOHCTB pacTeHMi HMeeT
GOJBIIONH M TIyGOKHH CMBICT IJ1s1 acTpobuosiorun. Kak yxe
yKas3blBaJIOCh, Ha IJIaHETAaX MBI MOXKeM OOGHapyXKHTb pacTH-
TEJBHOCTb paHbllle, YeM JKHBOTHBIH MHp, OJsaronapsi ee
GO/IBILOI KYYHOCTH H 3HAUHTE/]bHBIM IJIOLIAfAM, Ha KOTO-
pBIX oHa npouspacraer. Tak, Ha Mapce XopolIO BHIHBI TEM-
Hble NTHA — 30HBl PACTHTENbHOCTH, MEHSIOLIMe CBOH IIBET
[0 BpeMeHaM rojla OT 3eJeHOBATO-TOJyGOro X0 KeJToro H
KODHYHEBOrO.

HecoMHeHHO, 4TO mnocJie OCYLIECTBJIEHHS MEKIJIaHETHbIX
NepesieToB  NpPEeACTAaBUTCS BO3MOXKHOCTb  HENOCPEICTBEHHO
H3y4aTh XKHUBBIE OPraHM3Mbl Apyrux ninaHer. Ho B HacTosiuee
BpPeMSl Mbl JIMIIEHbl TaKOH BO3MOZKHOCTH M NPHHYKACHHI
OrpaHHUY¥BATLCSl MCCJEJIOBaHHEM CBeTa, KOTOPHII JOLIes IO
Hac OT IUIAHETH, OT ee Pa3JHuHbBIX JAeTasedl, T. €., HHBIMH
CJIOBAMH, MBI JOJIXKHBI H3y4aTb ONTU4ECKUe CBOUCTBA 3THUX
Jerajiefl, ¥ B YaCTHOCTH 3eseHbIx maTteH Mapca. Ilpu sToM
COBEPIUEHHO €CTEeCTBEHHO BO3HHKAIOT JKeJaHHe H HHTePec
CPaBHHTb ONTHYECKHE CBOHCTBA INpeANoJaraeMoil pacTHUTE/b-
Hoctn Mapca ¢ ONTHYECKHMH CBOHCTBAMH 3€MHOH pacTu-
TenrpHOCTH. CBer, ynmaBHIMiI Ha pacTeHHe, YaCTHUHO Gy/eT
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OTpa)KeH, dYacTuyHO OyJeT NpONylleH uepe3 pacTeHHe,
a OCTaBIIAsSICS YaCTh CBETOBOH 3Hepruu OydeT NOIJIOLIeHa
pacTeHHEM H HCIIOJNb30BaHA MM Ha CBOM XKHM3HEHHble MpO-
Lecchl, W IVIaBHBIM 06pa3oM Ha yCBOeHHe YIJepona.

[Tox onTHyeCKMMH CBOHCTBAMH DAaCTeHHIH MOXHO MOHH-
MaTb Psf CBOHCTB, OGYCJIOBJEHHBIX B3aHMOJEHCTBHEM CBETA
U pacTeHui.

Hawu6oJsee cyiiecTBeHHBIM H3 ONTHYECKHX CBONCTB pacre-
HHE 178 acTpoGoTaHHKH OynyT cijenyioumue: 1) IBeT HJIH
OKpacka, 2) oTpa)karesbHasl CIOCOGHOCTb B Pa3JIMUHBIX JIy-
yax, WJIH, HHAue, CNeKTpaJbHas IPKOCTb, 3) BeJMYMHA OTpa-
ZKeHHsi CBeTa B MH(ppaKpacHO# 06JacTH CHeKTpa, 4) MO;I0CHI
NOIVIOIeHHsT XJA0opoduiia U 5) (akTop LIaAKOCTH.

ITomasasitoniee GOJIBIIMHCTBO pACTEHHiI 3eMHOro Ilapa
UMEeT 3eJIeHBIH LBET, C MHOTOYHUCJIEHHBIMH €r0 OTTeHKAMH H
OTKJIOHEHHSIMH K ToJyOOoMy M K 2KeaToMy HBeraM. B cBoe
BpeMsi 3HaMeHHTHi yueHblii-6uosior K. A. TumupsizeB mno-
CTaBHJI BOIIPOC — IIOYeMy M 3aueM pacTeHHe BCerja 3eJIeHo?
Vmeer sin oTOT 3ejleHBIl LBeT Kakoe-HHUOYAb AJS Hero 3Ha-
YyeHHe HJH 3TO TOJIBLKO CJydadHbli Hapsan? PacnpocTpaneH-
HOCTb KaKOro-HuGyIb NpH3HAKAa MJH CBOHCTBA MKHBOTO Op-
raHu3Ma He MOXeT OblThb fAeacM cayuast. OueBHIHO, B AJH-
TeJIbHOH SBOJIIOLMH 3TOT NPH3HAK MJM CBOACTBO, KaK BaxK-
Hble U HeOoOXOIUMBlE OPraHH3My, 3aKpEIMJHCh U CHesalHch
NOCTOSTHHBIMH. 3eJIeHBll LBeT BCeX paCTeHHH 3aBHCHT OT
NPHCYTCTBUSL B HHUX OJHOTO H TOrO Ke BeLecTBa — XJOpO-
¢ui1a, pacnpefeseHHOTO B BHJe 3epHLIIIEK B KJeTKax pa-
CTEHHM.

Xnopodusa — 3ejieHoe BeLIECTBO, 3aKJIOUEHHOe B JIH-
CTbSIX U CTeOJIsIX, — HMeeT OueHb O0OJbIIOE 3HaueHHe B
)ku3Hu pacrenuii. C noMouibio XJopodusjia NpH CONHEUHOM
cBeTe pacTeHHss 00pasyiOT H3 YIVIEKHCJOrO rasa, IorJo-
HIEHHOTO M3 BO3JyXa M BOJbI, BAaXKHble NJIT CBOErO0 poCTa
BelllecTBa (KpaxMaJ, KJeT4aTKy), a OCBOGOAMBIUMACS IpH
3TOM KHCJIOPOJ OTHAIOT B aTMmocdepy. DTOT mpolecc MoJy-
uns HasBaHHe (orocuHTe3da. TuMHpsi3eB, paccMarpusas (o-
TOCHHTE3 KaK B3aUMOCBS3aHHOCTb 3E€MHBIX H KOCMUUYECKHX
IpPOIIeCCoB, MucaJ:

«3eseHbli JIHCT, HJIH, BepHee, MHKPOCKONHYECKOe 3eJe-
HOe 3epHO XJopoduna, siBasercs (HOKyCoM, TOUYKOH B MHUPO-
BOM NPOCTPAHCTBe, B KOTOPYIO C OJHOrO KOHIA IPHTEKaer
snepruss CosHua, a ¢ mpyroro GepyT HauyaJo BCe INpOsIBJIE-
RUSI XKHU3HH Ha 3emJje. PacreHune — nocpennuxk Mexny He-
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6om n 3emaeil. Ouo uctuHublii [Ipomereli, noxuTHBLIKE
orob y Heba».

3a cuer ¢otocuntesa atMochepa 3eMIH CONEPIKHT KU-
CJIOPOL, CTONb HEOOXONMUMBbIH AJS AbIXaHHUS KHBOTHHIX, A&
n camux pacrenuii. Cam no cebe JIUCT pacTeHMs, eC/IH H3
Hero yAanuTh XJopodusi, OyneT GeCLBETHBLIM.

UsBecTHO, 4TO €cJAd TNPOMYCTHUTh Yepe3 CTEKJISHHYIO
NpYU3MYy COJIHEYHBI!I CBET, TO OH PAa3JIOXKHTCA Ha COCTaBHBIE
YacTH B BHAE LBeTHOH paxy’KHOH II0JIOCKHM, Ha3blBaeMOH
crnektpoM. Ha onHOM KoHLEe 3TOH mnoJOCKH O6ydeT Haxo-
JAMTbCS KpacHbI 1IBeT, a Ha Apyrom — ¢uoJeTosbiit. Ho 3sa
KPaCHOM 4acTbi0 CIIEKTpa pacloJioKeHa HeBHIUMAas [Js
rnaza uHdpakpacHas, a 3a (DHOJETOBOH — TaKKe HeBHIH-
Masi yabrpaduoseroBas yacTdH. CoJsiHeuHble Jy4H, IPOXOAS
uyepes Kakoe-HUOYIb NpO3pauHOe BEIIeCTBO, YaCTHYHO IIO-
TJIOLIAIOTCST UM, W TOTAAa B crekTpe OyAyT BHAHBI TeMHBIE
HOJIOCHl B ONpEIesJeHHBIX MeCTax JJs KaXKJOro BeLecTBa.

3eMHast pACTHTEJIbHOCTb CHJBHO TNOIJOLIaeT KpaiHHe
KpacHble Jiyud, o0pasdysl B CIEKTPe XOpOIIO 3aMeTHYIO MHO-
Jocy norJoiienus xaopoduina. Ho Bce mombitku I'. A. Tu-
XOBa M Apyrux Habmonateneit Mapca o6HapyXKHUTb B CIIEKTpe
€ro 3eJIeHBIX MSITEH IIOJIOCY NOIVIOLIEHHsS XJOpodHJIa, KOTO-
pasg 6Bl cpasy NOATBepJuJia INPUCYTCTBHE PAaCTHTENbHOCTH,
He uMesau ycnexa Hu B 1909 romy, HM NpH NOCIAEAYIOLINX
npotuBocTosiHUSIX Mapca. BrToprlM XapakTepHBIM ONTHYe-
CKHM CBOMCTBOM paCTHTEJBHOCTH, Kak YyxXe TrOBOPHJIOCHL
BhIlIe, sIBJseTcsl ee 3eseHbli uBer. Ha Mapce xe Mops
HMeIOT 3eJleHblll, roJy0off, CHHHH u Jaxe (HOJETOBLIN
OTTEHKH, IpHueM IIpeo6sajaeT rojy6oit LBeT.

Y, nakoHel, TpeTbHM He MeHee BaXKHBIM ONTHYECKHM
CBOIICTBOM INOJaBJISIIONIEr0 GOJILIIMHCTBA 3€MHBIX DPacTeHHit
SIBJISIETCST CUJIbHAsI CNOCOGHOCTb OTPaXKeHHs: cBera B HH(ppa-
KpacHBIX JydaX. DTO CBOACTBO pacTeHHil CHJBHO pacCeH-
BaTh HH(paKpacHble Jy4Yd MOJYUYHJIO Ha3BaHHe HH(paKpac-
Horo sddekra. Bnarogapss sTOMy CBOMCTBY pacTeHHs Ha
¢dororpacdusix, CHATEIX B HEBHIMMBIX JJs1 rjasa uHGpakpac-
HEIX JIy4aX, KaXyTcs Ype3BBIYaliHO CBETJIBIMH, KaK Gbl MOKDLI-
ThIMH cHeroM. [ BOT 3TOro xapakTepHOro Ipu3HaKa DacTH-
TEJBHOCTH TaKXe He ObL10 oOHapykeHo Ha Mapce. HaoGo-
por, 3eseHble naTHa Mapca Ha HH(GPaKpPaCHBIX CHHMKAaX BBI-
XOMUJIA OueHb TEMHBIMH. DTH TPH CEPbe3HBIX LOBOAA NpO-
THB HaJUUH§l PACTHTEJBHOCTH Ha Mapce, noJiydyeHHBle Npsi-
MbIMH HaGOJIOjeHUSIMH, a TaKkxXe To, 4to Ha Mapce KpaiiHe
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HeG1aronpUsITHbIE KJIMMAaTHYeCKHe YCJIOBHS H ONpPeneseTcs
MaJioe KOJHUEeCTBO BOIBI M KHCJOpPOJA, AaBajJH OCHOBAHHSA
MHOTHM HCCJIe[IOBATeJsIM YTBEPIKJaTh, UTO KH3Hb Ha Mapce
HEeBO3MOXKHA.

B 1945 r. I'. A. TuxoB BBICKa3aJ uYpe3BhHYAHHO HITE-
PeCHYIO U IUIOLOTBOPHYIO HAEI0 O TOM, YTO MapCHAaHCKHE pa-
CTEHHs1 B TNPOLIECCE AJHUTENbHON SBOJIOLMH NMOCTENEHHO IIPH-
crioco6asiiuck K (GusHueckum yciaoeusm Mapca u Beaen-
CTBHe CypOBOrO KJHMMaTa MOIVIH H3MEHHTb CBOM ONTHYECKHE
cBOjicTBa. Buaumoe OTCyTCTBHE MOJOCH XJopodumana y map-
cuaHuckoit pacrurespHocTH I'. A. THXOB OOGDBACHHI TeM, 4TC
B TEIJIOM KJHMare CpPeJHHX IMIHPOT 3eMJH pacTeHHsd AJd
CBOHMX JKH3HEHHBIX MPOIECCOB [JOBOJILCTBYIOTCSI COJIHETHOW
9Hepruel, MOIVIOUIEHHOH B CPaBHUTEJEHO Y3KOM YyuyacTKe
CHeKTpa, B TO BPeMsi KaK B XOJOJHOM Kaumare Mapca pa-
CTEHHs] HYXKJAAIOTCs yKe B 3HAUUTEJBbHO OOJbLIeM KOJHye-
CTBE SHEPrHMH M MOJKHBI MOIJOLIATh ee B LIMPOKHX 0o6Ja-
CTSIX CIeKTPa, BCJEJCTBHE Uero 1ogoca XJopoduiaa paciiu-
psieTcs W TepsieT CBOIO OTYeTJHBOCTb. DJsaromapsi. pacumupe-
HHIO TIOJIOCHI IIOIVIOLIEHHs] 33 CYeT KPacCHBIX, OPaHKEeBHIX,
JKEJNTBIX M 3eJIleHBIX Jyduefi H YMeHbIUEHHIO OTpakeHHs
B KDaCHOH 4&€TH CNeKTpa BCJeEJCTBHE yMeHbIIeHHd HHppa-
KPaCHOTO pacCesiHusi OTpaXkaTeJbHasi CIOCOGHOCTb B Jydyax
(uoMeTOBLIX, CHHUX U roJgiyGeix Oyner mnpeobaanatb. [lo-
9TOMY B XOJIOJHOM KJUMaTe pPacTeHHs MOT'YT HMeThb roJiyooil,
CHHMH MM JHaxe (HOJETOBLIH I[BeT. DTHM H OODBSICHAETCA
npeo6/afiaHue rolyOBIX OTTEHKOB Yy nsiteH Mapca.

Hanee, I'. A. TuxoB BBIIBUHYJ NpPENIONOKEHUE O TOM,
YTO MapCHAHCKas pPaCTHUTEJIbHOCTb B IIPOLIECCE SBOJIIOLMH,
NpHCHOCabauBasCh K CYypOBBIM YCJOBHSM CYIIECTBOBaHMS,
yTpaTHJa CBOHCTBO OTpaxKaTb HH(paKpacHble Jy4d, IO-
CKOJIbKY OHH, pacceHBasiChb, YHOCAT C COOOI0 MHOYTH MHOJIO-
BUHY BCEero COJIHEYHOrO TemJia, KOTOPOro U TaK He XBaTaeT
Ha Mapce, u no3TOMy pacTeHHs] NO/KHBEI TaM Gepeub MOJy-
YeHHOe TeIUIO M He OTAaBaTb ero OoGpPaTHO B DPOCTPAH-
crBo. OHOBPEMEHHO MHOTOYMCJIEHHble HaAGJIONEHHS CIeK-
TPaJIbHO-OTpaKaTeJbHBIX CBOHCTB 3eMHBIX pacTeHHii, npoBe-
JenHele I'. A. THXOBBIM M €ro COTPYJAHHKAMH B Pa3JIM4HBIX
3KCNeJHIHUAX H B pa3HOe BpeMsi rofla Ha BBICOKMX Tropax,
B NOJIIPHOH TYHApPe, B KApKUX H XOJOAHBIX ITyCTHIHAX, yOe-
JIUTeIbHO TOKa3aJs¥, YTO ONTHYECKHe CBOHCTBA pacTeHHi
CHJIbHO 3aBHCAT OT YCJOBHil CYILECTBOBAHHA. ¥ DAaCTeHHil,
Npou3pacTaloliuXx B YCJOBHSX HH3KOH TeMIepaTypel, OTpa-

23



JKeHHe B MH()paKpaCHOH YacTH CIEKTpa 3HauHuTeJbHO ciabee
¥ moJjoca XJopoduisa MeHee 3aMeTHa, YeM Y pacTeHHH,
JKUBYIIHX B GoJiee MSITKOM KJHMare.

B cy6Gapkruke, va Tsaub-Illane u ocobenHo na Ilamupe,
B XOJIOAHLIX BBICOKOTOPHBIX KJIHMAaTHYECKHX YCJOBHSAX, OLIIM
HafIeHBl PACTEHHs] ToJy6oro, CHHero U jAaxe (PHOJETOBOTO
uBera.

Bce aTu uccrenoBaHHs W MOCJTYKUJH OCHOBaHHEM HOBOH
HayKH — acTpOGOTAaHUKH, 3aYaTKH KOTOPOH OBLIM HAaHHI 3HA-
YNTENBHO paHblile, HO O(OpMUJIACh OHA KaK OTAeJ]bHas, ca-
MOCTOsITe/IbHASI JUCUMIIMHA TOJBKO B pe3yJbTaTe PasBUTUA
uneit u padGor I'. A. Tuxosa.

Kak mnoxasasu acTpo6OTaHHYECKHe HCCAeJOBAHHA, H Ha
3eMJ/ie OYeHb MHOTHE PAaCTEHHs] B XOJOAHBIX paiioHax o6Ha-
PYXKHUJIH TEepeuyHCaeHHble BhIIIE CBOICTBA MapCHAHCKHX «MO-
peif», T. e. y HHX e[lBa 3aMeTHa IoJjoca XJOopodusna, OHH
HMeIOT roJyGoBaThIl IIBeT M Ha HMR(ppPaKpacHbIX CHHMKax
BHIXOAAT TeMHBIMH. Takoe coBmajeHHe ONTHYECKHX CBOUCTB
He MoxeT GObITb NMPOCTO CJAYYafHOCTBIO H JaeT BCE OCHOBA-
HUSI CUMTATh MapCHAHCKHE «MOpsi» OOGJIACTSMH, 3aHATHIMH
pacruresbHOCTBIO. Tak MoJiomass acTpofOTAaHHKA CHsJIa BCe
TPH OCHOBHBIX NOBOZA IIPOTHB IPH3HAHHS TEMHBIX MeCT
Mapca soHamu pacrutenbHOocTH. M TO, YTO paHblle cyuTa-
JIOCh HENpPEOJOJUMEIM MPENsSTCTBHEM IMPOTHB NpPH3HAHHA CY-
LIeCTBOBaHHs Ha Mapce pacTHTENBbHOCTH, 0Ka3ajoCh B MOJI-
HOM COOTBETCTBHH C €ro (PU3HUECKUMH YCJIOBHSIMH.

Uccnenosanuss Mapca u npeojoJieHre GOJBIIMX TPYIHO-
CTeH, CBI3aHHLIX C OObSICHEHHEM CBOMCTB ero pacTHTeJbHBIX
30H, FBHJNCb NDHYHHOH OTKPHITHSI COBEPLIEHHO HOBLIX OII-
THYECKHX CBOHCTB 3eMHBIX DaCTeHHHl M YCTaHOBJEHUS pPsifa
BaXHbIX 3aKOHOMEPHOCTEH.

Acrpo6oTaHuKa OTKPHIBAeT GOJIbIIME BO3MOMKHOCTH JIJIsSt
6oJiee ryyGOKOro NOHHMAHHS IPUPOALI PACTEHHH H, MOMKET
ObITh, ee CKPBHITBIX NpoueccoB. CaMblil ()akT HUCIOJB30BAHHSA
pe3yJsbTaToB acTPOGOTAHHKH MJs1 GOTAHHUECKOH NpPaKTHKH
TOBOPUT yKe O MHOTOM H, INpeXIe BCEro, CJHYKHUT 3aJIoroM
NPaBUJIbHOCTH OCHOBHBIX HJefl M TPENNOJIOXKEHHH OTHOCH-
TeJIbHO pacTHTeJpHOCTH Mapca M METOAUKH ee HCCJeRo-
BaHHUS.

ActpoGuosiorust npuBesia B CTPOHHYIO CHCTEMY BCIO COBO-
KYINHOCTb MHOTOUHCJIEHHLIX pPa3pO3HEHHBIX (PaKTOB, OTHOCH-
wuxcs K npobJeMe XusHu Ha Mapce, H OTKpHI/Ia GoJiblue
NepClneKTHBHl JJIs1 HaJbHeHIIUX ucc/aeJOBaHHI,
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Ha ocHoBanum acTpoGOTaHHUECKHX HCCJIEIOBaHUH, HpO-
BeJeHHBIX B MOCJIEHUE TOJbIl, MOXKHO yKe CHeJaTh H2KOTO-
pele 0606mmeHns U copMyupoBaTh OGHAPYKEHHBIE BarKHbIe
3aKOHOMEDHOCTH, CBSI3bIBAlOIIHE ONTHUECKHE CBOHCTBAa pa-
CTeHHH ¢ (akropaMu BHEIIHeji Cpelbl, U BHIBECTH H3 3THX
3aKOHOMepHOCTell WeJsblfl psijJ CJeACTBUH.

IlpuBenem 3mech TOJBKO HEKOTOPHIE H3 HHX.

OpHolt U3 BaKHBIX 32aKOHOMEDPHOCTEH SBJSETCH CJISNYIO-
asi: 8 3aBUCUMOCTY OT TeMNeparypol cpedol UBMEHAETCS U
KOAUYECTBO OTPANCEHHO20 DACTEHUSMIL c8eTa, 4 Y OTOeab-
Holx 8UC08 PACTeHUL U UX CNEKTPAAbHAS APKOCTL, ITO 3HA-
YHUT, YTO YeM BBIle TeMIepaTypa OKpyKalouleld cpelsl, TeM
GoJiblie JYYHCTOH SHEPrHH OTParKalOT pPaCTeHHsT KakK BO
BCeM BHIHMMOM YYacTKe CIIEKTpa, TAK H B OTJEJLHBEIX €ero
yacrsix. Okasajioch, YTO pACTEHHs] OUYEHbL WUYBCTBUTEJBHDI
K BHELIHUM H3MEHeHHSIM H O0JafaloT CIOCOGHOCTBIO pery-
JIHPOBaTh KOJIMUECTBO HEOOXOZUMOH HM JIyUuHCTOH SHEpPruu
B 3aBHCHMOCTU OT TeMIlepaTypel Bosjgyxa. Takoe perynaupo-
BaHHe IIPOHCXOJUT MOCPEACTBOM OTPAXKEHHs] paCTeHHeM H3-
JIHIUHe#d JJig Hero SHeprui.

Ha ocHoBauun YKaSaHHOﬁ 3aKOHOMEDHOCTH MOXKHO BbI-
BECTH HECKOJIbKO BaXKHBIX CJIEICTBHII.

1. Pacrenusi, npucnocoGuBIIHecst K NPOU3PACTaHUIO B XO-
JIOJHOM KJIUMaTe, OTPa)KaloT MeHbIle JIYYHCTOH 3HEPTHH,
9eM XKMBYIIHe B YMepeHHOM M TeIlJIoM Iosicax.

2. Jlerom pacreHusi OTpaxaioT GoJblle 3SHEPrHH, yeM
B8 Jpyrue BpeMeHa roja.

3. Ha Mapce, rae kniuMaT cypoBee, ueM Ha 3eMmJie, OT-
paxaresabHasi CHOCOGHOCTb HOJKHA OBITh 3HAUHTENBHO CJa-
Oee, ueM y 3eMHOH DaCTHTEJbHOCTH.

JIBa nepBBIX CaeNCTBHSI ObLIM MOATBEPKAEHBI HENMOCPEN-
CTBeHHO HabusioneHusiMu. [locsenHee ke c/encTBHe O Map-
CHAHCKOM DaCTHTENbHOCTH SIBJSETCS, MO CYIIECTBY, JIOrHYe-
CKUM BBEIBOJOM.

Ilepeiinem ko BTOpO# BaxXHOH 3aKOHOMEPHOCTH, YCTaHO-
BJIEHHOH acTpoGOTaHHUKaMHU. ¥ pacTeHuH, MPHUCIOCOOUBIUAXCS
K-ycjioBusiM Oovlee BBICOKOI TeMIlepaTyprl, pe3kocTs npo-
Puan noaocel no2AOULEHURL XAOPOPUALA 8 CHEeKTPe Yyae.luyu-
saercs, y scusyujux npu 60see HU3KOL Temneparype ymerv-
waercs u cama nOAOCA PACUWIUPAECTCS 34 CYET COCEOHUX y4ua-
CTKO8 CheKrTpa.

Orcrona CJIeryioT WHTeDeCHbIe BLIBOMIBIL.
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1. B xonomHoM KJIHMaTe pacTeHUsl MPHOOGPETaloT DOy~
60BaTO-QHUOIETOBBI OTTEHOK.

2. Ha Mapce Gaaronapsi mpeofJafaHUIoO HU3KHX TeMIe-
paTyp pacCTHUTENbHOCTb JOJKHA ObITh MPEHMYLIECTBEHHO [o-
Jy6oro u Jaxe (DHOJETOBONO LBeTa.

3. B cnexrpe MapcHAaHCKHX pPaCTeHHH TONOCa XJI0pO-
¢$nna, oyYeBHAHO, JMOJKHA OBbITh CHJIBHO PacliHpeHHOH,
C Da3MBITBIMH KpasiMH # OJarofiaps 3TOMY He3aMerHOH.

Hekoropele pacTeHusi uype3BblYaiiHO UyBCTBHTE/bHB! K KO-
JIe0aHUsIM TeMIIEpPaTyphl ¥ BaMETHO H3MEeHSIOT CBOIO OKPACKY,
axke OCTaBasiCh B ONHOM U TOM Ke KJdMaTe, HO TIDH CMEHe
3UMBI 1 J1eTa. DTO ABJEHHE MOXKHO YacTo HabJI0AaTh, HaNpH-
Mep, B CTelsiX M MyCTbIHSX OCEeHbIO, KOrZa OCTaBIIMecs elle
3eJleHbIMH [PACTEeHUSs NPH PE3KOM IOXOJIOLAHHH NPHOOpeTaloT
rosty60# OTTEHOK.

O10 sBJeHHe MMeeT TaKXKe MOATBEpXKAeHHe H B HalJo-
JaeMoll OKpacke MHOTHX «Mopeils Mapca, npuyeM TJIaBHBIM
0o6pa3oM BECHOH, TOTZa KaK JIETOM LBET 3THX «Mopeil» Me-
Haercs. Ho Hexoroprle mATHa Mapca cCoOXpaHsIOT CBO roJy-
6OBaTO-CHHHIl I[BET B TEUEHHe BCEr0 'MAPCHAHCKOTO FOJE.
BoaMozkHO, UTO TYT CJaefyer mpeanoviarartb CyllecTBOBaHHE
Ha Mapce pacTUTeNBHOCTH THIA Hallell XBOWHOM.

Haxonen, 1o siBJleHHe X0DOLIO coryacyercsi ¢ HabJioje-
HUSIMH CIIEKTPOB «Mopeit» Mapca, B KOTOPHIX OTCYTCTBYET
fovioca XJopodusia.

H, nakoHel, TpeTbs 3aKOHOMEPHOCTb, YCTAHOBJEHHASE
acTpoOOTaHUKAMH, [PENCTABJISET TAKXKEe BeCbMa 3HAUMTENb-
HHIH MHTepec A/ TOHHMAHMs C€BOHCTB MapCHAaHCKOH PacTH-
TeNBHOCTH: MOHUINCEHUEe TeMNneparypo. YMmeHoUlaer eTeneHd
OTpasceruss UHMPAKPACHbLX Aydeli PACTeHUIMU, G Nosbilie-
Hue TemnepaTypsl, HAOGOPOT, yseauyusaer ee.

BosbmuHCTBO 3€MHBIX pacTeHHd B 3HAYMTENbHON CTe-
MeHH oTpaxKaeT HH(pPaKpacHble «JIyuus. DTO sBJECHHE MOJY-
uuo HasBaHue «3bdekra Byna» uam «undpakpacHore
s¢derra» y pacrenuil. V3 mocnenHe#i 3aKkOHOMEPHOCTH NpoO-
HCTEeKaloT BajkHble CJICACTBHS.

1. Jletom pacTeHust orpaxaioT Gosblle WH(PaKPaCHBIX
Jqyuell, 4eM B JIpyrue BpeMeHa rofa.

2. Vndpakpachblit 3ddexT yMeHbLIaeTCs C BHICOTOH MPO-
H3pacTaHusl PaCTeHHH HAaJl YPOBHEM MOpSI.

3. PacrurenbHocts Mapca BCIeACTBHE CYpPOBHIX YCJO-
BHH MOXKeT He uUMeThb HH(pakpacHoro s dekra, T. €. BOBCE
He GyJeT oTpaxaThb HH(paKpaCHBIX Jyuel.
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{lepBrie nBa cienctBusi GbUIM NOATBEPIKAEHH! Habi0fe-
HHUSIMH HaJ PacTEHHSIMH, a TPeTbe CJeJCTBHE XOPOLIO COrJia-
cyetca ¢ HaluofeHussMH Mapca, 4ToO TOXe MOXKET CJYXKHTb
KOCBEHHBIM JOKa3aTeJbCTBOM CYILIECTBOBaHHs Ha Mapce pa-
CTHTEJIbHOCTH.

OtpakaresbHasi CNOCOGHOCTb MapCHAHCKMX TEMHBIX Iisi-
TeH («Mopeil») HEOJHOKpaTHO HccaenoBastack. OKas3asoch,
9TO B CHEKTpax TeMHbIX O6JacTefl OTCYTCTBYIOT TpH Hanbo-
Jiee CYLIECTBEHHBIX MPH3HAKA, NPHCYILHX CINEKTPaM 3eMHBIX
pacTeHuii: moJioca MOIJIOLIEHHS XJOPO(QHJIa, MaKCHMyM
B 3eJIeHHIX JiyuaX M HHQpaxpacHblii 3¢dgexT, T. e. CHJAbLHOE
paccesiHHe JYUMCTOH SHEprHd B AJHHHOBOJHOBOH 4YacTH
CIeKTpa.

B pesysbrate acrpo6oranuueckux pador B. C. Tuxomu-
poBa, K. . Koanosoi, ILI. I1. Japuus, H. 1. Cysopona u
3. U. INapumroit okaszajoch, YTO OYeHb MHOTHE DacCTeHHd
8 XOJIOJHBIX YCJOBHUSIX CYILIeCTBOBAHHS IO CBOefl oTpaxa-
TeJbHOA CIOCOGHOCTH HHYeM He OTJIMYAIoTCs OT MapCHaH-
CKHX TeMHBIX [SITeH — MpejrnosaraeMblx 30H pacCTHTe/b-
HOCTH.

Takoe coBnapgeHue crexkTpaJibHbIX CBOHCTB CaMo IO cebe
OpenCTaBJsieT MHTEpeC W He MOXKeT OBITb NPOCTOH Cayvai-
HOCTbIO, TeM 06osiee UYTO pacTeHHsl, KOTOpble HMEIOT TaKHe
CBOHCTBa, NPOU3PACTAIOT B XOJOJHLIX YCJOBHAX — JHOO B
CeBepHHIX LIMPOTAaX, JUOO B BHICOKOTOPHBIX MecCTaX,— TOraa
KaK PacTeHHs YMePeHHOro mosica OObIYHO HMEIOT CBOHCTBA
C XapaKTepHLIM MaKCHMyMOM 3eJleHbIX JydeH, C Pe3KO BHI-
paXKeHHO#l MOJIOCON XJiopouija H 3HAUUTENBHBIM HH(Qpa-
KpacHbIM 3¢ deKToM.

OnmuH u3 BbJAIOIMXCS HcClenoBaTenelt Mapca, amepu-
KaHCKUH acTpoHoM Kelinep, Ha OCHOBAHHHM CIEKTPAJbHBIX
HCC/IEJOBAHUH MapCHAHCKMX TEMHBIX MSATEH H XJOPO(DH/Ii-
HBIX pAaCTeHHH, NPHUXOAMT K BHIBOLY, UTO Ha Mapce HeTr BhIC-
UWIHX pacTeHHH (CeMeHHbIX, MaNOPOTHHKOB U T. I.), HMEIO-
HIuxcsl Ha 3eMJre, TaK Kak OTpaxaTesbHast CIOCOGHOCTb «MO-
peit» Mapca GoJiblie BCero MOAXOAHUT K OTpaxKaresbHOI Cro-
COOHOCTH MXOB M Juma#nukoB. Ho orcioma, mo MHEHHIO
Kefinepa, Henb3st Jesath BBIBOJ, 4TO MOpst Mapca MOKPHITHL
JHUIIaHHHKaMH HJIH MXaMH, TaK Kak Ha Mapce MOrMH passu-
BaTbCA COBEpPLIEHHO 0coOble ()OPMBbI PACTUTEJNbHOH KH3HH
BCJIEAICTBHE YCJIOBHH, CHJBHO CTJIHYAIOIIUXCA OT 3eMHBIX.

Ho, kak nokasaju acTpo0OTaHHYECKHEe HCCIeNOBAHHS, U
Ha 3eMJe CyLUeCTBYIOT BBLICIIHE DaCTeHMs — XBOHHBIE H JIH-
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CTBeHHble JEPeBbs H KyCTAPHHKH, — Y KOTODHIX CIEKTpaJib-
Hble CBOHCTBA aHAJIOTWYHBI CBOHCTBAM MAapCHAaHCKHX TeM»
HBIX MATeH, HampuMep roJsy6ast KaHajackas eab. [lanee, us-»
BECTHO, YTO MXH H JIMIIA¥HHKY He MEHSIIOT CBOEro IBera Ho
BpeMEHaM roja, TOrja Kak MHOrHe nsitHa Mapca nperepime-
BalOT CEe30HHbIE H3MeHEeHHs.

Takum o6pasom, Ha OCHOBaHUH BCETO CKA3aHHOTO MOXHO
CYHTaTh, YTO Ha Mapce Moryr OHITb Kak HHU3IIHE, TaK H
BHICIIHE DACTeHHs, IPHUEM CpeJd BBICIIHX MOryT OBITH H
BeMHO3eJIeHble (THIIA XBOHHBIX), ¥ JIMCTBEHHbBIE, MEHSIOLAE
CBOIO OKPAaCKy OT BECHBI K OCEHH.

Jlerom 1954 m ocenpio 1956 r., Bo BpeMs mpOTHBOCTOS=
Husl Mapca, aBTop 3THX CTpPOK HabGmopnan Mapc Ha AbGacry-
MaHCKO# acCTpOHOMMYeckod oOcepBatopuun B [pysun B
16-nroiimoBeIil pehpakrop. OTMeuasi psii HHTEPECHBIX SIBJIE-
HHUH, Npoucxoxsuux Ha Mapce, oco60oe BHUMaHHE MBI VAE-
JIUMM PaCCMOTPEHHIO KaeMKH BOKDYT IOXKHOH MOJItpHOR
mwankyu. MHTepecHO TO OGCTOSITENBCTBO, UTO KOPHUHEBATO-
KpacHasi KaeMKa BOKPYr [OXHOH TMOJISIDHOH Iuanky Oblia
OYeHb 3aMeTHa, TOrJa Kak y CeBepDHOH TaKOH KaeMKH He
6bl10. MBI ClelHaJpHO CJeMIH 332 PacUIMPEeHHEM M H3Me-
HeHMeM IlBeTa KaeMKH, TakK Kak rumoresa I. A. Tuxosa
0 mnaJjeo6oTanuke (ApeBHHX pacTeHusix) Mapca cBsasaHa
UMeHHO ¢ 000IXOM BOKDYr TAIOIIUX IOJSPHBIX HIANOK.

CymiecrByer GOJIbIIOE CXOACTBO MEXKLY MOJIOJBIMH COBpe-
MEHHBIMH DaCTEHHSIMM H B3DOCJBLIMH pPacTEHUSMH IaJIeKOTO
npouioro. To, uto paHHel BeCHOH JUCTBAa HAWIMX pacTeHHR
HMeeT KOPHUHEBO-KPaCHBIH IIBET, MGIKHO OOBSICHUTH BOCIPO-
H3BeJleHHeM pacCTeHHMSIMM IIBeTa CBOMX JPEBHHX [peldKOB.
ITostoMy uHTepecHO OBLIO HPOCIEIHUTH MOSIBIEHHE MepBOR
OKpacKH y BeceHHelt pacturtesnbHocT# Mapca, a 3to Kak pas
MOXKHO 3aMeTHTh y CaMoO# IOJAPHOH INANKH, B COCEIHHX
¢ Helo 006J1acTsX, IJie MPOHCXOAUT TasiHbe CHera. Mul HabJi0-
Jasy, YTO OKpacKa 9TOH KaeMKH HMeJsa KOPHUHeBO-KPaCHBIH
IBeT, a TMOTOM Iepellljla B cepoBarto-rojyboil. Takum oGpa-
30M, MOXKHO CUHTaTh, YTO Ha Mapce MoJoJble JUCTBS H MO-
OerH MMEIOT TaKXKe KODHUHEBBIH HJIM KpacHbl orTeHoK. Cie-
Jl0BaTeJbHO, B APEBHHE BpeMeHa, 110 BCeH BepOSTHOCTH, pa-
CTHTeJbHOCTL Mapca umejia JIHCTBY TaKOro e IBeTa, Kak
B JaJleKOM MpOILJIOM Ha Hallueil NJjaHeTe. A u3 3TOro cJe-
Jyer, uro KAuMaT Ha Mapce Oblg TOrAa TemJbIM, HANOMH-
HaloWUM KauMatT 3emud mnpubmausutesbHo 100 mun. Jer

28



nasaf. Torna, O4eBHAHO, U MOIVIA 3aPORUTBCS PaCTHTEJbHASE
JKHU3Hb Ha 3TOH ILIaHeTe.

WHTepecHblM u BaKHBIM (DaKTOM, MNOJYyYEeHHBIM HaMH
BO BpeMsl HallWX HaGMofeHHH, HaNO CYMTATh TO, YTO B Ce-
BepPHOM noJywapuud Mapca Haubojiee HHTEHCHBHBI PacTH-
TeJIbHble 30HbI, KOTOpBEIE PAaCIOJIOKEHBI OJHKe BCEro K ce-
BePHOH MOJSIPHON MIanke. DTO 3HAYHUT, YTO PACTUTEJHHOCTH
3a JIETO yKe BBIrOpesa B Cyxux ofsactax Mapca, a TaM,
Ille ellle UMeeTcs BJara, yBsilaHHe ee He HauaJsoch.

ITocsie mpeonmoJieHUs1 OCHOBHBIX BO3paXKeHHI, BO3HHKAIO-
IIMX B BONpOCe O pacTUTeJbHOCTH Ha Mapce, ocraJoch elle
HECKOJIBKO HHBIX TpPYyIHOCTel, HMelouX (HU3HYECKyI0 MpH-
pony, KOTOpble acTPOGHOJIOTHS JOKHA paspelldTb H 00b-
gcHATh. YacTh 3THX BO3pa)KeHU#l NpPH HACTOSIIEM COCTOSI-
HMH HalluX 3HAHUI y»Ke MoKeT GBITh IpeojoJieHa.

Wmerowuecss npensTCTBUS K NPH3HAHHIO BO3MOXHOCTH
CyLlecTBOBaHUsI HAa Mapce XU3HM CBOAATCS K CJSLYIOIIEMY:

1) na Mapce Mavio BOWI,

2) B armoctepe ero He OOGHapyXKEHO BOASHBIX MNapOB,

3) B arMocdepe MIaHeTH OueHb MaJjo KHCJIOPOJa,

4) armocgepa Mapca upe3BrhUaliHO paspexeHa,

5) xaumar Mapca cypos,

6) ma Mapce HeT 030Ha, MpPEIOXPAHSIONIETO XUBBIE
OpraHHU3Mbl OT TyOHTEJBHOrO BO3IEHCTBHS YJbTpaduosero-
Boro uajayuenusi CoJHA.

Ho Bce stu TpymHOCTH BhOJHe NpeoxonauMbl. Pasbepem
KaXAyI0 U3 HUX MO MOPSIAKY.

Boma ma Mapce, 6Ge3yc/oBHO, ecThb: 06 3TOM TOBOPSIT
CHEXXHBle IMOJIIpHble MIANKH, KOTOpBlE NEPHOIHYECKH TaloT.
Bompoc 3akmiouaercss JHIIB B TOM, CKOJIBKO ee TaM. XOTS
Ha Mapce Her GOJBIIMX BOJHBIX 0acCeHHOB, HO TaM MOTYT
ObITH 03epa, 60J10Ta, a TaKKe B 3HAYHTEJNHHOM KOJHYECTBE
MOXKeT OBITh M NOAMOYBEHHAs BOXA, KOTOPYIO MapCHAHCKUe
pacTeHHsi MOTYT M3BJEKATb CBOMMH KOPHSIMH.

Jlo cux mop He ygaJoch IpPH IOMOIIM CHEKTPasbHOro
ananusa OGHapyXuTb B aTtmochepe Mapca mnpucyrcraue
BOJISTHOTO Mapa, HO M3 3TOTO0 BOBCE He CJENYeT, UTO €ro TaM
HeT. Ha Mapce umelorcs o6/saka H TyMaHBl, BbHIIAganoT
TBep/ble H KUIKHE OCafKH. 3amnacel BJard, COCPeLOTOYEH-
Hble B NOJIIPHBIX ILIANKaX, NepeMelialoTcd B TEUEHHe roja
arMoc(epHOif IUPKYJsAUMed C OLHON INAamNKH Ha APYTYIo.
Bce 310 TpymHO 0OGBsICHHTH 6e3 HaJHuHs BOJASHHIX Napom
B arMocdepe mjaHeThl. Bo3MOxKHO, 4ro Gsarojaps MaJiok
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TO/IIIMHE HauboJee HHM3KOro cJjosi armocdepsl, B KOTODOi
HaxoJsITCS Napel BOIBI, CHEKTPaJbHBIMH MeTOJaMH OHH He
obHapyxusaiorcs. Ho Masoe KoOJHueCTBO BOASIHBIX INapoB
caMo no cebe He sIBJAETCS NPENATCTBHEM MJs XHu3HH. Ha
3eMJsle HMEIOTCS MeCTa, e BO3AYX upe3BHIYalHO CyX, The
OCaJKH He BHINAJAIOT B TeUeHHe MHOTHX MeCSleB H CUJb-
Hble BeTPHl BhICymuBaioT Bce. OnHako M B TakKuxX KpaliHe
HeGJIaronpUATHLIX YCJIOBHAX IIPOM3PACTAIOT PACTEeHHs, Ha3bl-
BaeMble KcepohHuTaMu (3aCyXOyCTOHUMBBIMH), 06JafaloOUMU
ClelMaJbHBIMM TPHCIOCOOJEHHSMH [JIs1 yMeHbLIeHHs HCna-
peHust Boxbl. Tak, HalpuMep, HEKOTOpPblE MyCTHIHHBIE 3JaKH,
JIMIIAHHUKA U MXH CIIOCOOHBE! BBLIHOCHTH MOJHOE BHICHIXAQHHE,
a 3areM OBICTPO 3eJIeHeTb, KaK TOJIbKO MPOHAYT HefoJblLiHe
Joxau. Pacrenuss Ilamupa u TuGera, roe BJIaXKHOCTb
uHOrjga JOXOmMT A0 1%, CBOGOZHO MEpeHOCAT upe3Bbluali-
HYI0O CYXOCTb BO3[yXa.

MaJioe kOJMMYECTBO KHCJIOpPOAa B aTMoc(epe Mapca ne
CJleflyeT CUHTAThb NPENsSTCTBHEM JJISI CYLIeCTBOBAHUSI PacTH-
TeabHOCTH. Ha 3eMJjie uMmeloTCs pacTeHHs, KOTOphle B MpO-
flecce oTocHHTe3a HOOBIBAIOT AJsi ce0sl KHCJIOPOA, IOJy-
YaeMBbIHl NP pasJ/iOKeHHH BOIHL.

OpanxeBblit mBer mnosepxHoct Mapca y6exnaeT Hac
8 TOM, YTO INPOLECCHI OKHCJEHHS] Ha HeM NPOUCXOAMJH, a
BO3MOXKHO, IIPOHCXOIST U ceifyac, YTO FOBOPHUT O 3HAUUTEJIb-
HOM KOJIMYecTBe KHCJIOPOAA, MMEBLIEroCsl paHblle B aTMO-
cepe Mapca. Ho pis cylnecTBOBaHHSI pPacCTHTEIBHOCTH
0co00 BaXKHOe 3HaueHHe HMMeeT HaJIMuHe YIJIEKHCJIOrO rasa
B aTMocdepe IJIaHETHl W BOABLI HAa HeH, 4TO JaeT BO3MOXK-
HOCTB [/ MPOTeKaHus (OTOCHHTe3a.

[To coBpemeHHBIM HaHHBIM, aTMoc(epHOe [aBJieHHE HA
noBepxHocTH Mapca cocraBisier npubau3UTENBHO 65 MM
pTyTHOrO crofba.

HuTtepecHrle onbiTel Obliu npopetansl npod. C. M. Tok-
MaueBbIM U ero corpyasuueil. OHH CO3maNH MO KOJOKOJIOM
BO3AYIUHOrO Hacoca paspexeHHylo aTmocdepy, MN0oao6HYIO
arMocdepe Mapca npu ero JeTHHX TeMmmepaTtypax. B atux
YCJIOBHSIX OBLIH HCIIBITAHBI PACTEHHSI, HACEKOMble U UYEPBH;
ceMeHa KyKypy3bl pasBHUBAJIHCh N0 GOJBLIOrO JIHCTA, MYXH,
MypaBbH ¥ JOXKIeBble UePBH TaK)Ke BBIIEDKAJIH HCIBITAHUE.
OnbITEl TOBOPAT O OOJBbLIOA NPHCIOCOGJSEMOCTH KU3HH.
HopmasbHoe Halle 3eMHoe maBJsieHHe CHHXKaJoch B 42 pasa,
(uro B 8 pa3 Huxe naBseHus Ha Mapce) Ge3 ruGenu opra-
HU3MOB. Myxn M MypaBbU 3acChINajJH OT CHHXKEHUs JaBJe-
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Huss B 15—18 pas H mnpochimajguch TNPHU BOCCTAHOBJIEHHH
HOPMaJIbHOTO NaBJIEHHS.

Ilesbio 3THX OMBITOB OBIIO BhISICHEHHE, B KAKOH CTENEHH
MapCHaHCKHEe YCJIOBHSI JKU3HM SIBJSIOTCS UYXKABIMM pacTe-
HHSIM M JKUBOTHBIM 3€MJIH, eC/H NepeHecTH MX Ha Mapc
6es Kakoil-1uGo mpensapuTebHOil nmoaroroBkH. OxasaJsoch,
YTO B IIOCTaBJEHHBIX OFPAHHUEHHBIX YCJOBUSX paCTeHHs
3eMJM U TNOJAONBLITHEIE JKHUBble OPraHH3MbI MOTJIH OBl XHTbH
1 Ha Mapce.

Uro ke KacaeTcs CypOBOCTH KJHMaTa M HH3KHX TeMIle-
patyp Ha Mapce, TO 3TO TaKxKe He CTOJb HEIPeOoLONHMOe
NPENSITCTBHE BO3MOXKHOCTH CYILECTBOBAHHSI XKHBBIX OpraHH3-
moB. Ha 3emJie B HEKOTOpPHIX MecCTax, Kak, Hanpumep, B Cu-
6upy, TeMnepaTtypa JoxomuMT no —70° M maxe HHXKe, HO,
HeCMOTpsl Ha 3TO, TaM KHBYT pacTeHHs] U XKHUBOTHmle. Ha
Hosoit 3emaie, Hanpumep, HacuuTbIBaeTcsi GoJiee COTHH BH-
JIOB DaCTeHH, BLIAEPIKUBAIOLUIUX KECTOKYIO 3HMY.

Pe3skue koneGaHusi TeMnepaTyphl UMeIOT MeCTO TaKXe H
Ha 3ewJie, HampuMep JETOM B MOJSPHOH TYHApe HJIH Ha
BBICOKHMX IIockoropbsix Ilamupa u Tubera, rie HOoCTOAHHO
NPOMCXOIHT CMeHa IOroJsl M TeMIepaTypa KoJe6JeTCsT OT
-+20 mo —20°. IIBeThl npuU 3TOM CBEpPTHIBAIOTCS M CHOBa
OLICTPO PACMyCKAIOTCS NPH NEPBBIX COJNHEUHBIX Jyuax.

OtcyrerBue B atMoctepe Mapca 030Ha, MOrJIOMIAIOMIETO
ruGesbHble 17151 XKHU3HU YyJabTpaduoseroBsle Jyun CosaHua,
HEe MOXeT CUHTAaThCSl CePbe3HbIM BO3DaXKEHHEM, Belb
OblI0 BpeMs, KOra U B 3eMHOH aTMocdepe 030HA He ObLIO,
Tak Kak B Hell He ObLIO emle CBOGOJHOrO KHCIOPOJA,
3a cyer KoToporo ofpasyercs O30H, a XKH3Hb Ha
3emsie, TeM He MeHee, MnosiBuJIach. CrenoBaTesNbHO, KH-
Bble CpraHU3MBI MOTYT cylliecTBoBaTh 6e3 o3oHa. Ho, ¢ apy-
rofi CTOpOHEI, BO3MOXKHO, UTO B JpeBHeHllNe BPeMeHa B 3eM-
Ho#l aTMocepe HaXOZUJIUCh APyrHe KOMIOHEHTHI, AeHCTBYIO~
ujue Ha yJbTPa(HOJETOBLIH CBET aHAJOTHYHO 030HY. B Takom
ciydae u B atMmoctepe Mapca Moryr ObITb aHaJOTHUIILIE
HeHU3BeCTHble HaM MoKa (aKTOpHl, NpefoXpaHsiomye XKU3Hb
OT BpeaHBIX yJabTpaduoseToBeix Jyuell. Hampumep, Taxum
takropom B aTMoctepe Mapca MoxkeT ObITh CJIOH, CHJIBHO
paccenBalomuii CHHHe, (HOJNETOBblE H YJAbTPa(hHONETOBLIE:
JYy4U CIeKTpa.

Taxum o6pa3oM, Bce HMeloIMeCs 3aTPyAHEHHS B BO-
npoce O HAJMUUM XH3HH Ha Mapce He SIBJAIOTCS HENpPeOxO-
JuMbIMH. Pelllass Bompoc o KHM3HH Ha TOH WJIM HHOM !Ta-
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HeTe, HeJb3sl NOAXOAMTb K HEMy, OCTaBasCh Ha MO3HIHH
6uosiornueckoro reouenrpusma.! Mnl BuguM Ha 3eMmie
-OIPOMHOe pa3Hoo6pa3ve IKUBBIX OpPraHH3MOB, OGHTAIOILHX
B CaMblX pa3/MYHBIX ycJoBHsX. [Ipexne Bcero o6pauiaer
Ha ce6Gs BHYMaHHMe 3aMeuaTesbHOE CBOHCTBO KHM3HHM — IIPH-
cnocabiuBaThCd K YCJIOBHAM OKpyxaitouieidr cpexsl. Ha
3eMJle XKHU3Hb pacHpocTpaHeHa MOBCIOLY, OYKBaJbHO MO Beeil
MOBEPXHOCTH IJIaHETBl, OT OAHOro IoJioca OO IPYyroro, B
CaMbIX PasJHYHBIX YCJOBHSX: B CypoBOii AHTapKTHKE H B
KapKUX CTpaHaX, Ha BBICOKHX Tropax, B BBHICOKUX CJOSX
aTMoc(epel M B CaMbIX IVIyGOKHX MeCTax OKeaHa H jlaxe
B TBEpJOH 3eMHOH Kope MHO TpeX KHJIOMETPOB TJYOUHBL.
W, kax MBI BHONM, KO BCEM 3TUM CTOJb Pa3HOOGPa3HBIM
YCJOBHSIM 3KHBblE OpPraHHU3Mbl MNpPUCIOCOOHJHCh. [loatomy
NP H3YY4eHHH H3HM Ha Mapce HYKHO Bcerja NOMHHTb 00
9TOl upe3BbIYAiHO BaxkKHOH OCOGEHHOCTH XHRHM H HODa3uU-
TeJIbHOH  TPHCIOCOO/SIEMOCTH OpPraHU3MOB K  YCJIOBUAM
cpensl.

B paccmorpenun npoGiembl XuU3HH Ha Mapce pertalo-
lllee MHEHHe NpPHHAJJEXHUT Ouesoruu. K coxkasenuio, 6oJb-
IWMHCTBO OHOJIOTOB C IOJHBIM PaBHOAYUIHEM OTHOCHTCS
K BOIPOCY O KM3HH Ha Mapce, ueM u OGBSCHSETCS IOYTH
NOJIHOE OTCYTCTBHe OHMOJIOTMYECKHX CTaTel, [OCBSAIEHHBIX
5TOii mpoGJeme.

ITosToMy OCOGEHHO HHTEpeCHO NPHUBECTH 37eCh BBICKA-
3blBaHME OJHOrO M3 KpYNHeHIIMX SHTOMOJIOrOB Halllei
crpannl npod. JI. K. Jlosuna-JIosunckoro, mocsenHue rofbi
MHOI'O 3aHMMaBLIerocsi BOIPOCAMH XKH3HU NpocTefmux opra-
HU3MOB M HACEKOMBIX NMpPH HHU3KHX TeMIepaTypax.

«Her HMKakux OCHOBAHMH HCUEpNaThb BCE BO3MOXKHbIE
NPOSIBJICHUS] JKHU3HH TOJBKO TEeMH, KOTOpble H3BECTHHl Ha
Halllel NJIaHeTe».

ITorpe6HoCTh B KHCJOpPOLE Y KUBOTHBIX BeJHKa, HO €CJH
Jaxe KuesaopoJ uMeercss B aTMmocepe Mapca B HeGoJb-
IIOM KOJHYeCTBE HJIH HAXOJHUTCS B CBSI3aHHOM COCTOSIHHH,
BXOJAsI B COCTaB XHUMMUECKHX BEILECTB IIOBEPXHOCTH ILa-
HETH, TO BO3MOXHOCTb XKHM3HH Ha Mapce, 1 B ToM uHCIe
KHBOTHOH, CTAHOBHUTCS BEDPOSTHOI.

CyiiectByeT GOJIBIIOE YHCJIO MNPOCTEHIIMX W MHOIOKJe-
TOYHBIX OPraHM3MOB, XKMBYIUIMX M Pa3MHOXKAIOUMXCS INPH

'TeouweHTpH3M mOApa3yMeBaeT BCAKOE YyYeHHe, OCHOBHI-
Bajollee CBOM BBIBOAbI HMCKJIOUHTEJNbHO HA MAHHBIX, NOUYEPIHYTHIX H3
HaOMONEHAH YCJOBHI, CYLIECTBYIOLUMX Ha 3eMJe,
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HAYTOXKHOM KOJIHUECTBE KHCJIOPOZA M Jaxe MpPH MOJHOM
€ro orcytcTBHHM. K HHM IpHHaJJexaT MHOrHe NeCATKH BH-
0B MH(QY30puil, a Takxe aMeObl H KI'YTHKOHOCIBI, XKHBY-
uie B HJe, B CTOYHBIX BOJAX M BOOOILe B cpele, JIMIIEH-
HOIl CBOGOZHOrO KHCJIOpOZa. B Tex ke ycJIOBHSIX CpeAbl OOH-
TaeT PSIA BHIOB KPYIVIBIX depBeil.

3aMeyaTesJbHO, YTO Jae CPedH BBHICUIMX HpeJCcTaBHTe-
Jeli 6eCrno3BOHOYHBIX — HACEKOMBIX — HMeloTcsl Takue (Qop-
MBI, KOTOPBIE KHBYT B BOJE INPH HEIOCTaTKe HAH INPH OT-
CYTCTBHM KHCJIOPOZA, KaK HamnpHMep, JUUYUHKH XKyKa «IOHa-
Ha», KOMapoB «XHPOHOMYC» W Ap. MHOrie KHBOTHBIE He
HYKAAIOTCS1 B TOM, YTOOGBl B OKpYyKamwllell cpene Onlyia CBO-
6oaHast BoJa. Takue KHBOTHbIE MH3BJIEKAT HEOOXOJMMYIO
AJIsT KH3HA BOAY M3 MNHIIM. B HeKoTOphIXx cilyyasx BoAa
B OpraHM3Me BbIIeJIsIeTCSl B pe3yJkTaTe pacllenJeHus Be-
HiecTB, HallpUMep 2KHPOB.

HekoTophle HacekoMEBle, HampuMmep TyCEHHUH NYETHHOL
MJIM BOCKOBOIH MOJIH, JKHMBYT B YJbSIX IUeJ U IHTAIOTCS BO-
HIMHOH, B KOTOPOH HMMEIOTCSl JIULIb CJefbl BOJBI; HEOGXOMHU-
Masl JJIl JKM3HH BOJA IIOJIyYaeTCs IPH OKUCJEHHH BeIleCTB
BOCKa.

3a cuer BOABI, MOJTyuyHBILefics B pe3ysibTaTe OOMeHa Be-
LIeCTB, XKMBYT TaKxke TyCEHHUbI IJATAHBIX MOJeH, HeKOTO-
pBle KYKH, NHTAlOIIMecs MYyKOH HJM CyXOof ApeBecHHOH, H
Jpyrue HaceKOMBIe.

HexoTopble BHABI KUBOTHBIX MPHCHOCOOHJIHCH K HeNO-
CTaTKy BOABI B IIPHPOJE MHBIM CIOCOGOM: CHH MOTYT TepsiTh
BCIO MJIH MOYTH BCIO BOAY, 3aK/MIOYAIOLIyIOCS B HX TeJe.
Tax, Gecrnio3BOHOUHEIE OGHTATENH MXa — KOJIOBPATKH, THXO-
XOIKM — TpH BBICHIXAHHH €r0 CaMH TepsloT BOAY, CMOPILH-
BaIOTCS U INEPeXOAAT B COCTOsIHHMe aHabHo3a; 3THX MKHBOT-
HBIX, a TaKXKe HeKOTOPBIX uepBell (NLIeHWYHAst yrpuua) U
npocTeflIuX IOBEprajy 3KCIEPUMEHTAJbHOMY BHICYIIUBA-
Huto. Mx nomemanu B TpyOKY, U3 KOTOPOI BbIKayuBaJ/I4 BO3-
Ayx no nasjenus 0,1 mm prytHOoro croafa, TmocJie Yero
Tpy6Ka 3amauBaJiacb. B apyrux ommbltax TpyGouKa € CyXHM
MXOM, COAEpKAalIHM XKHBOTHBIX, HAMOJHAIACH BHICYLIIEHHBIM
YHCTBIM a30TOM WJIH rejueM u 3anauBanace. Ilocie ropa
XPaHEeHHs, MOX C ero OGHTaTeNIsIMH H3BJeKaJacs U3 TPyOKH
U cMauuBaJscsl. B pesysnbrate nourn Bce HeMaToAbl, XOJIO-
BPaTKH H THXOXOAKH NPHHUMAJH HOPMaJ/bHBIH BHA H OXH-
Basny. IIpucnocoGeHHOCTh XKHUBOTHBIX K JKH3HH B IyCThbIHE
Bblllle, YeM y pacTeHu#; o6 3TOM MOJKHO CYIHTb IO TOMY,
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YTO MHp JKHUBOTHHIX IYCTBIHH 3HAUHTEJbHO Ooraye Kak NO
YUCJTy BHJOB, TaK U IO KOJHYECTBY ocobeii.

Ilepeoxnaxaenue GeCrO3BOHOYHBIX JKHBOTHHIX BO3MOKHO,
no Habmopenusim Jlosuna-Jlosunckoro, mo —55° Ilepe-
OXJlaKJEHHE YCHJIMBAETCSI IpPH YMEHBIIEHHH KOJHYeCTBa
BOJHI B TeJe M NPH OOJIBIIOH CYXOCTH BHeIIHefl Cpefwl.

Hekoroprie BuIBI HACEKOMBIX CIOCOOHBI COXPaHATh
aKTHBHOCTb NpU Moposax a0 —60° u jaxke HHXKe, NO-BUNU-
MOMY, 32 CYeT TellJla, PA3BHBAEMOr0 IPHU MHIIIEYHOI paboTe,
M OTYacTd IMOJ BJUFHHEM IOTVIOIIEHHS NpEeHMYILECTBEHHO
uHppakpacHbix Jgydeii CoaHua. OTOMY MOTJIOLIEHHIO HOJ-
JKHO CrnocOGCTBOBATb DPA3BUTHE OINPENEJEHHBIX CTPYKTYP U
OKpPaCOK MOKPOBOB TeJsia. DTH CBOICTBA KUBOTHBIX MOTVIH 6Bl
HMeTb CYIIeCTBEeHHOe 3HaueHue JJs1 TNPHCIOCOGJEHUsT K
JKH3HH Ha Mapce, oco0eHHO eC/IH HMeThb B BHJYy Ipospau-
HOCTb €ro armoceprl, a CJeLOBATeNbHO, HHTEHCHBHOCTH
COJIHEYHOH paAHalyi.

«IIpucnoco6ssieMocTh OPraHU3MOB K YCJIOBHSIM BHEIIHEH
cpenbl HCKJIIOUHTENBbHO BesauKka. V3MeHeHHWe TpaHHIL >KU3HU
IIPOHUCXOMUT HE TOJBKC B TeUeHHE THICSYEseTHH, HO H Ha Ha-
IIMX TJiazaX B YCJOBHSIX onbiTa. [1oaToMy HeT HUuero Hese-
pOsITHOrO B TOM, 4TOo Ha Mapce u, MOXeT ObITb, HAa APYTHX
MJIaHeTaX, CYILIeCTBYIOT KaK pacTeHHs, TaK H JKUBOTHHIE,
NIpUTOM HeT HeOOXOOMMOCTH NPeJCTaBJaATb HX abCoJIOTHO
APYruMH, ueM Ha 3eMJe, H CUuTaTh, YTO OHH MOJIKHBI OBITh
YCTPOeHB! NPUHIHNHAJIBHO HHaue».

HOBEMIWIMWE JAHHBIE O )XU3HH HA MAPCE

B nocaennee Bpemsi Ha 3anage, oco6enHo B AMepike,
noJlyuujia pacrnpocTpaHeHHe TaK Has3biBaeMasi «BYJKaHIIge-
cKasl THnore3a» — OOBbsICHEHHe OCHOBHBIX OCOOEHHOCTEH I0-
BepxHOoCcTH Mapca, npeisioKeHHasT aMEPHKaHCKUM acTpPOHO-
MoM Mak-JladuuoM. CyTb ee B KpPaTKHX CJIOBaX 3aKJIG-
qaercs B caenywomeM. Mak-Jladuun cunraer, 4To B HacTOs -
Ilee BpeMss Ha Mapce mposiBasieTcs — ByJKaHHUYecKast
JesiTeIbHOCTb.  MHorounc/ieHHble  JAeHCTBYIOUIME BYJIKaHHI,
pacrnoJioXXeHHble TJIaBHBIM 00pa3oM B 06J1aCTSX TEKTOHHUe-
CKHX H3JIOMOB, IIOCTOSIHHO BeIGpachiBaioT B atMocdepy Mapca
OrpOMHOE KOJIMYECTBO MelJia, KOTOPHIH OCaXiaeTcs Ha MO-
BEPXHOCTH IVIaHETHl U 06pasyeT TaK HasblBaeMble <&MOpS».
Mak-Jladsaun cuuTaer, UTO BeTphl, AYIOLIHe B OMNPEAEJeH-
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HBEIX HanpaBJIeHUsiX, 1 06Pa3yIOT Bce OUepTaHUS «MOpeiy —
3aJIHBH, NPOTOKH H T. I. VM3MeHeHHe 1BeTa «MOpei» mpo-
HCXORMT 6Jjlaronapsi B3aUMOJEHCTBHIO TNemia H aTMoc(epHl
Mapca. IlpucyrctBe Ha 3emye B GOJIbIIOM KOJIHYECTBE
cBOGOJHOTO KHCJOpOJa JesaeT BO3MOXKHEIM 0OOpa3oBaHHe
2KeJIe3HbIX OKHCJIOB M THIPOOKHCJIOB C XapaKTepHBIMU Kpac-
HBIMH, OYPBIMH H XKeJTBIMH LBeTaMu. [lpyroe Jejao Ha
Mapce, rre xucJOposa Upe3BLIYANHO MaJo, 3aTO YIJIEKHC-
JIOTBI B JIBa pasa GoJibllle, BCJEJCTBHE Yero TaM MOTYT o6Gpa-
30BbIBAThCS U3 BYJKAHWYECKOTO NelJa Ha MOBEPXHOCTH MJa-
HeThl TaKue MMHepaJibl, KaK XJIOPHThl H 3MUIOTH, 06pasylo-
muecss Ha 3eMJie B IVIyOOKHX CJOSIX. DTY MHUHEpAJbl HMEIOT
3eqeHbli user. Tak oObscusier Max-JladauH 3eseHblil 1BeT
MapCHaHCKUX «Mopeli». HesnauurtesapHbIl CJIOH IBLIM Me-
HAET OKPACKy NOBEPXHOCTHbIX of6pasoBaHH#. CHcTeMaTHye-
CKOe HampaBJieHHe «KaHaJOB» TaKXKe CBSI3aHO C BbIOPOCOM
BYJIKAHHUECKOTO IelJia B OMNpeleJeHHOM HallpaBJeHHH.
HcuesnoBeHHe U IOSIBJIEHHE HEKOTOPHIX «KaHaJjoB» Mak-
Jlasun oGBsicHSIET NyJbCHPYICIIEl aKTHBHOCTBIO 06pasylo-
IIMX WX BYJKaHOB. BHesamHecTb MOsIBJIEHHST HEKOTODHIX HO-
BHIX I[IOCTOSTHHBIX H BpeMeHHBEX oOpasoBaHuii Ha Mapce
Takxke oObscHsieTcsl 3To# runoresoit. Mak-JladuauH He OT-
Bepraer BO3MOXHOCTH CyIIeCTBOBaHHS Ha Mapce pacru-
TeJbHOCTH. BO3MOXKHO, TOBOPHUT OH, YTO Ha CBeXeM BYJKa-
HHYECKOM Ilelljie Ipd HaJHYHM BJIarM DPasBHBAeTCsl PACTH-
TeJIbHBIH [IOKPOB, YCHUJMBAIOMUN oKpacKy nsteH Mapca.

Ho Bce e mnpuBeneHHasi runoresa He BbIIEPKUBAET
cepbe3Hoil KpuTHKH. Henb3st npeiacraButh, Hanmpumep, 4TOOHI
B armocepe Mapca MoOryiu CymiecTBOBaTb TaKHe <«y3KHE»
BO3LYIUHLIE TeUeHHsl, HallpaBJIeHHble IPUTOM B pasHble CTO-
POHBI, pasHOCHLLMe BYJKAHHYECKHH IleNes Ha DOBHOH my-
CTBIHHOH MECTHOCTH B BHJE Y3KHX M JJHMHHBIX «KaHaJOBY.
Hanee, ecid 3TH ByJKaHbl AeHCTBYIOT Telepb, TO HX Jefl-
TeNbHOCTb 6hlIa Obl 3aMeueHa HaGmomaTenasMH. Eciau ke
OHH NeHCTBOBaJM IVIABHBIM O0pPasoM B HPOLLJIOM, TO Heres,
BLIGDOLIEHHBEI/i HMH, yKe HaBHO Obl1 Obl 3aChIIAH MbILIO
M TeCKOM COCENHHX IyCThIHb B pe3yJ/bTaTe MOLIHLIX MNhlje-
BBIX Gypb, MOXOGHBIX TOI, KoTopas HabJofanack Ha Mapce
B 1956 r.

Kpome ToOro, cesonHble U3MeHEHHSI OKDAaCKH «MO-
pefl» HOCAT mpexKje BCEro LUMPOTHHII XapakKTep H CBS3aHLL
¢ Bhicotod CoJHIIa W HHUKAaK He MOTyT OGBACHATBCA Kak
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M3BEPKEHHEM CBEXKEro mnemna, Tak M B3aHMofeHcTBHEM
nemja ¢ atMocepoii, HO 3aTO Jerko OOGDbACHAIOTCH THIOTE-
3061 pacTHTeJBHOCTH.

lCunoresa Maxk-JIaduuuna siBisiercsi oJHUM H3 HauGoJjee
HCKYCCTBEHHBIX ~H3MBILLJIEHHH, BBIIBHHYTHIX KOIAA-Jaxu00
orHocHTeabHO Mapca. HaGaiofeHHsi TOJBKO YTO MpoUIen-
IIero NPOTHBOCTOSIHHS HE NaJIi HUKAKHX (DaKTOB, FOBODPSILIMX
B MOJb3y BYJKaHHUECKOH rumore3nl Mak-Jladuna.

Ha6maonarens HEOJHOKpAaTHO OTMeuaau Ha Mapce rno-
SIBJIGHHE CBETJIbIX BCIBILEK. BrepeBrle Nogo0HOe sBJIeHHE
B BuJe SIDKO-Gesioro msATHa B OJXHOM H3 «Mopeii» Mapca
uabaiogan B 1edeHre 70 mMunyT 8 meka6ps 1900 r. Jyraiac
sa Ouaarcraddcekoit obceppatopur. 3aTeM SMNOHCKHE acTpo-
HOMBI HaGJI0fand KOPOTKHe BCIBILIKY, ABE — MO 5 MHHYT
B 1937 u 1951 rr. u OJHY — NPOAOJIKHTENBHOCTBIO B 5 ce-
KyHa B 1954 r. Otu HabaoneHus 0O CHX NOP elle He INoJy-
YUK HYXHOro oGbsicHeHHs. [TombITKH OOBSCHHTH HX Haje-
HMEM MeTeOPHTOB Ha moBepxHOCTb Mapca u/aIn u3Bepxke-
HUSIMH BYJIKAHOB He BBIIEPKHBAIOT KPUTHKH, TaK Kak /1
B3DbIBA, BLI3BAHHOrO Mafe€HHEM METEOpPHTa, NMPOJOIKUTE/b-
HOCTh HaAOJ/IONABIIMXCS BCIBILIEK CJAMIIKOM BeJIHKA, a ISt
JIeHCTBUS BYJKAHOB OHa CJHLIKOM MaJia.

[Nosisnenne obsnauka nocte Benblku 1951 r. rosoput
B MOJIb3y OODBACHEHHS YKA3aHHBIX SIBJIEHHH MpPOsIBJEHHEM
Ha Mapce ByJKaHH3Ma, HO MOLIHOCTb JEHCTBYIOIMX BYJIKA-
HOB Ha 3TOH IJaHeTe B 3TOM CJIyYae MHOJXKHA Ob(Tb IO
KpaiiHefl Mepe B JeCATKHM pa3 GOJbllIe, YeM Yy CHJAbHEHIIHX
BYJKaHOB Ha 3eMJle, a 3TO MaJIOBEPOSITHO.

A. H. JleGenunckuit HelaBHO OmyGJHKOBaJ pabeTy, B KO--
TOPO# MPUXOAMT K BHIBOLY, uTo aTtMocepa Mapca nosxua
OBITb COBEPIIEHHO CYXOH, TaK KaK. BOASHOH map BhIMep3aer
Jlaxe MpPH YCJOBHHM GOJIBIIOrO KOJHYECTBA BOABI HA MOBEpX-
HocTH MJaHeThl. Eciau Ha Mapce HMEIOTCSI OTKPBHITHIE BOINO-
eMbl, TO HX 3aMep3ilasg IOBEPXHOCTb NOJKHa OHITb IO-
KpbITa MNbIEBLIMM HAHOCaMH BCJAEACTBHE YaCTHIX IbLIEBBIX
Gypb, M I03TOMY HaO/IOAEHUSAMH € 3eMJu OGHAPYKHUTb Ta-
KHe BomoeMnbl Hesb3st. JlHeMm, nox Jydamu CoJHIla, Ha IO-
BepxHOCTH Mapca MOMXKeT NOSIBJSATBCS BOJA B JKHAKOM CO-
CTOSIHUM M OOPa3OBLIBATHCS B HEGOJIBIIOM KOJHYECTBE BO-
JSHOH map, KOTOPHI He MOXeT ObITb OOHapyXKeH CIEKTDO-
rpadUYeCcKHM METOAOM.

B TakHx YC/JOBHSIX MOXET Da3BHBAaTbCS M XKH3HB, HO
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OHa JOJ2KHA HOCHTb aHa3POOHLIH ! xapakrep, Kak 3TO GHLIC
Ha 3eMJe, noka GHocdepa He BhpabGoTasa CBOGOMHBIH KHC-
JIOpOJ, COMepKallMiCa B HACTOslllee BpeMsl B Hallell aTMo-
chepe. Homyckaercsi Hanuune Ha Mapce pacCTHUTEJBHOCTH,
He COCTABJSIOLIEeH CIIOLIHOIO MOKPOBA.

A. Y. JleGequHCKHH CUHTAET, UTO OTCYTCTBHE CBOGOLHOIO
Kucjaopona B atrmocepe Mapca MoxeT GObITh CJeJCTBHEM
He TOJIbKO OTCYTCTBHUSI XKM3HH, HO M TeM, YTO MapCHaHCKast
6uocepa HaXOAUTCS B CTafHH, aHAJOTMYHON HEKOrJa HMeB-
mei Mecre Ha 3eMJle, a MMeHHO B CTaguu IpeolJiagaHUs
aHa3poOHBIX opraHuaMmoB. Dosee MenseHHoe caMo3apoxkie-
HHe U Da3BHTHe XH2HM Ha Mapce no cpasHeHHIO ¢ 3eMileil
MOXKeT ObITh OGBSCHEHO CYPOBBIMH YCJIOBHSIMH.

®pannysckuit  actpoHoM [osbdyc, o6paGoraB Ha-
Omonenyst, nposefentbie B 1950 u 1952 rr. BH3yasbHEIM
NOJISIPH3aLlMOBHBIM  (DOTOMETPOM, MpHIIE] K BBIBOLY, YTO
noBepxHocTh Mapca Bcerfia HOKphITA OKpAalleHHBIM HOPOLI-
KOOOpa3HbIM MaTepHaJioM C Henpo3pauHbiMH 3epHamu. Ce-
30HHBIE H3MEHEHHsl SIPKOCTH «MOpeii» MOryT OHTb 00 bsiC-
HeHbl Pa3BUTHEM Ha HX IIOBEPXHOCTH MHKPOOPraHH3MOB.

B pesysabrate HabuoneHu#i Mapca Bo BpeMsi ero Befu-
Koro mnpoTtuBoctosinusg 1956 r. Keiinep npumen X BIBOAY,
YTO NMOBEPXHOCTH Mapca COCTOMT W3 NeCYaHbIX MYCThIIb H
JIaBOBBIX TIOTOKOB, Ha KOTOPBIX BO3MOXKHO Da3BHTHE PacTH-
TeJIbHOCTH THINA JHUIIaHHUKOB. IIpHUYMHBI CJOXKHBIX NepeMeH
B OKpacke «MOpeil» 3aKJ/IOYalOTC B TOM, YTO BO3AYLIHbIE
TEUeHHsI, UMesl CE30HHBII XapakTep, B OJHH CE30HBl HAHO-
CSIT MBbLIb U NIECOK, B APYrHe Ce30HB! CLYBAIOT HX C IOBEpX-
HOCTH JI1aBBhl.

Stu cyxpnenus Kefinepa pacxXomarcs ¢ ero IpexXHAMH
BBICKa3bIBAHUSIMH, KOTOpBIe y:Ke OblJIM IpHBeJeHbl BLIILE.

Ha6monennst Mapca B 1956 r. Ha MayHT-Buibsconosckoit
o6ceparopun B CIIIA npoBonuJMCh Ha ee CaMBIX KPYHRBIX
uHcrpymenrtax — 60-moiiMoBom u  100-m10fiMOBOM TEJ1E€CKO-
nax. Pesyabrathl 3TuX HaGJIOJEHHMI H3JOXKeHb Puyapjaco-
HOM.

Banaropapsi GOJBIIAM NBIIEBBIM GypsiM, MMEBIIHM MECTO
Ha Mapce B TeueHHe CeHTsIOpS, T. €. BO BpPEMsl CaMoro
6JM3KOro ToJIoXKeHHs: Mapca mo oTHOumeHHIO K 3eMile, KOH-

1 AHa3DOGHH e XMBOTHbHIE M PACTEHHs — CLIOCOGHHE XHTH Ged.
HIOCTyNa KHMCJOpOona (HampuMep, HEKOTOpbie GaKTepnu, IPHOKH H ap.).
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TPACTHOCTh HeraJiell Obljia cHUXKeHa. LIBer «Mmopeii» Obl1 ce-
pOBATO-CHHHM, HO3[Hee — cepoBaTo-3eseHbIM. OCOGeHHO HH-
TEPECHBIMH OBLIM De3yJbTAThl BH3YaJbHOIO ! HabGJIONeHHUs
3 mioHs, Korjga MaTepuku Mapca ObIH MOKPLITH OFPOMHEIM
KOJIHYECTBOM JHHHH «KaHAJIOB», UMEBLIHX PE3KO BbIpazKeH-
HbIH# CHMHHA [BeT. PHYap/ICOH CONIOCTABJISIET 3TO C yKa3aHHEM
ITerura, m3BecTHOro HccaenoBartesnss Mapca, KOTOpBI OTMe-
YyaJl OrpaHUYEHHOE BpEeMs BHIUMOCTH «KaHAJIOB», COOTBET-
CTBYIOLIlee ampeJsio — Malo 10 3eMHOMY KaJeHzapio. B panb-
HelilmeM PuuapicoH Takxke HabJi0ogal «KaHaJbl», HO B He-
©0JIbIIOM KOJIHYECTBeE.

Bonpoc 0 Xu3HM Ha IJIaHETaX ABJSETCS MOTYYHM CTH-
MyJIOM K HM3YYEHHI0 IPHPOABI HX [OBEPXHOCTEH H aTMO-
chep. DTHM OODBACHIETCS TO CPABHHUTEJNHHO OOJIbILOE BIHII-
MaHHe, KOTOPOe acTpPOHOMBI yAeasioT Mapcy. B Hacrosiiee
BpeMsl BBISICHHJIOCh, YTO Ha Mapce CylecTBYIOT YCJIOBHS,
npHOJIHKAIOLIHeCsT K TeM, KOTOpble CUHTAIOTCS HeoOXo/u-
MBIMH JJ1s1 NOAIepKaHUs KU3HM. W XOTs1 GOJIBLIMHCTBO HC-
cneposaresneli Mapca Bce 6oJibliie IPUXOOUT K BBIBOAY, 4YTO
JKH3Hb Ha 3TOfl IIaHeTe, Ge3yCJOBHO, CyllecTBYeT, UMEIOTCS
OTJeJIbHBle YyUeHBle, peIIHTEeJbHO BO3pa)kaloliue IPOTHB
sToro. Xord Crop ele JaJjeKo He KOHUeH, HO 3a MNOCJeLHHe
roJnl NMOSIBUJIOCH MHOTO HOBBIX (DAaKTOB, NOJ HaBJIEHHEM KO-
TODPBLIX NMPOTHBHHUKH KH3HH Ha Mapce NpUHYXIeHH CIaBaTb
OJIHy MO3HUHIO 32 APYrodl. AHasnus COGCTBEHHBIX HaG6JlIOAe-
HUi aBTOpa HACTOSIIUX CTPOK M COIOCTaBJeHHe HX C Ha-
OMOJeHHSIMY JIPYrHX aCTPOHOMOB IO3BOJIMJI CHeslaTh BECbMa
BaxHBIH BeiBoJ. [y Hac Temepb GeccrniopHo, 4ro Ha Mapce
pacTeHusi CymecTByioT. JloKa3aTe/bCTBOM TOrO, YTO TEMHBIE
nsiTHa Ha Mapce §BJSIOTCSI 30HAMH DPaCTHUTEJIbHOCTH, CJY-
)Kar cjaeayioue coobpaKeHHus.

1. VI3 na6uiomeHuil ciaexyer, 4TO YacTO TeMHble NATHA
Mapca GhIBAIOT OKpYXKeHBI SIPKHMH, CBETJIBIMH OGOIKAMH,
He IepeceKaloliUMH TeMHBIX MeCT, a TSHYLIHMHCSl BAOJB HX
oxpauH. DTH O06OAKH OCOGEHHO XOPOIIO BHAHBI B 3e€JeHLIH
¢dunptp. ITo cBoell SIPKOCTH OHHM OTJIHYAIOTCS OT OOGJAYHBEIX
06pasoBaHUH ¥ CYILECTBYIOT HAa OJHOM H TOM XKe MecTe He-
CKOJIbKO OHeH moapsj. DTO He 4TO MHOe, KAaK CHer, BHINaB-
muit B 3TOoM pafioHe Mapca, He3aMeTHBI BHYTpPH pacTH-

! BH3yaJbH B i — aCTPOHOMHYECKHH TePMHH, O3HAyaioIui, YTO
HaGmoneHne GblIO NPOBEJEHO B TEJECKON HENOCPeNCTBEHHO IJIa30M,
a He NpW NOMOINH MpHGOpa, 3aMeHAIOIero raas, Hanpumep ¢omOKaMepH,
¢orosnementa B T. I.
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TeJIbHOro MacCCHBa M XOPOIIO BMAMMEIN BOKPYr HEro, IIpH-
yeM TOJIIHHA CHErOBOrO IIOKPOBa NOJKHA HMETb MO Kpafi-
Hell Mepe HECKOJbKO CAHTHMETPOB, 8 He MUJUIEMETPCB, TaK
KaK cHer He Mor Obl Ja)e DPaBHOMEDHO SaKpHITb BCe IHIe-
pPOXOBAaTOCTH IOBEPXHOCTH IVIAHETH M TeM CAMBIM pe3KO
M3MEHHTb ee LBET; KPpOMe TOro, OH O4eHb OBICTPO pacTras
Obl NOJ NpPSMbIMH Jy4aMH AHEBHOTO COJIHLA, a B JeHCTBU-
TENIbHOCTH OH JEeDPXKUTCS MHOro nHeil moapsif. JII0GONMEITHO
OTMETHThb, UYTO B pafioHaX, PaCHOJIOXKEHHBIX OJH3KO K TIO-
JIIOCY, TeMHEIe I5ITHA 3aCBINAIOTCSl CHErOM M [epecTaioT OLITh
BUAMMEIMH. DTO MOXKHO OOBSCHHTb TeM, 4TO mpeobianao-
lide B TOJNSIPHBIX 30HAX HHM3KODOCJblE, CTeJsoLlyecs pacTe-
HHSI THIIA MXOB H JIMIIAHHUKOB JIETKO MCTYT OBITh 3aChHINaHb!
CHEroM, TOrZla Kak cTe0/eBasi pacTHTENBHOCTb THIA KycTap-
HUKOB 3aChillaHa MM ObITh HEe MOKET.

2. Ecnn npenmnoJoxkuTh, YTO TeMHble msiTHa Mapca He
PacTUTEJbHOCTb, TO KaKOBa XKe MOXKeT OblTb MX INpHpona?

OTH nATHA NpPHHALJIEXaT MOBEPXHOCTH INVIaHETH U He
SIBJISTIOTCS. BOJNHBIMH IIPOCTPAHCTBAMH, CJeJOBaTeJbHO, OHH
MOryT OBITb KaKHMHU-TO T€OJIOTHYECKHMH OOpa30BaHUSIMU:
JH60 TOPHBIMH MAacCCHBaMH C TEMHOI OKpackofi mopoj, Ju60
OTPOMHBIMM BIIaJHMHAMH, J10O, HaKOHell, POBHOH IIOBepX-
HOCTBIO KaKuX-JH00 MUHepaJbHBIX 06pasoBaHuii, HAampuHMep
coseit. IlepBoe mNpeAnnosoKeHHe O TOPHBIX MacCHBaX MOJ-
XHO OBITb OTBEPrHYTO, TaK KaK OYEPTAHHSI ¥ TIPAHHUIILI TeM-
HBEIX NSITEH He OCTalOTCS BCETJa MOCTOSIHHBIMH, 8 KpOMe TOro,
NOBEPXHOCTb Mapca He HMeeT BBLICOKHX TOp H SBJsAeTCA
craaxeHnHo#. Te e coo6paxeHHsT MOTyT ObITb HpPHBEIEHH
M KO BTOPOMY HallleMy MpPeIrNoJIOKEeHHIO O BHaauHax. A Tax
Kak HaM HaJo OODBSCHHTb ellle Ce30HHble H3MEHEHMS STHX
of6pa3oBaHUil, TO B KOHEYHOM MTOre BCe HAUIM MpPEANOJOXKe-
HUSI CBOJATCS K OJHOMY — K CBOHCTBaM IOBEPXHOCTH 3THX
o6pa3oBaHHUil.

JlonycTuM Temepb, YTO CPaBHHUTEJbHO pPOBHAsl IIOBEPX-
HOCTb NOKDBITA KAKUMH-TO THIIOTETHYECKHM/ MHHEPaJbHBIMU
COJISIMH, KOTOpble €XKerofHO MEHSIOT CBOH IBeT C 3eJeHOro
CHayaJjla — Ha JKeJThlff, a 3areM — Ha OypHlil, H MOUeMYy-TO
CTPOro 1O BpeMeHaM roxa. HeBO3MOKHO NpPEANOJIONKHTS,
uyTOGhl BJIAXKHOCTH NoOBepxHOCTH Mapca MeHslJach TOYHO IIO
HWIMPOTAaM H OJHHAKOBO CPasy IJs BCEH JNaHHOH IUMPOTHI.
IIpunuMasi BO BHUMaHHe, yTo Ha Mapce yacro HabJmona0TCs
6osbllive IblieBble 6ypH, HHOH pa3 3aBOJIaKMBAIOLIHE MIJIOH
OrpoMHbIE MPOCTPAHCTBA IVIAaHETH U Jaxke BJHSAIOLLNE Ha ee
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1{BeT, Mbl HOMXKHE ObliM O6bl Ha600aTh H3MEHEHHe BHIA
H lBeTa OTJEJbHBIX TeMHBIX MeCT, 06pa3s0OBaHHHIX, 1O Ha-
lIeMy INPeanoJoXeHHIo, coJsiMy. TTbLIb B Mecok, MOAHSATHE
C TNOBePXHOCTH MJIaHeTH BO BpeMsi G6ypH, NOJKHBI OblH Obl
[aBHO 3acblllaTh COJIEBble IIOLIAMN WJM MO KpalHel Mepe
CHJIbHO HM3MEHHMTb MX LBeT M BHEUIHHN BHA, HO 3TOro He
Habsmonaercad. [lo oxoHuannu Gypd BCe TeMHble NfATHA
Mapca umelor Te ke caMble OuepTaHUS M TaKOi Ke TOUHO
uBeT, Kakolf MOXHO ObLIO BHIETh Jo Oypu. M naxke 3a cro
JeT HaOJIONeHH 3TH MHHEpAJbHO-COJEBble 00pa3oBaHUs
Pe3KO H3MEeHHJIMCh Gbl, €C/IH He Hcye3In Obl BOBce. A MEI
pacmosiaraem kaptamu Mapca 120-setHeli JaBHOCTH, Ha
KOTOPbIX 3amneyvatsieHbl AeTaJH, XOpOLIO HaM H3BeCTHHle IO
COBDEMEHHBIM HaOMIofeHHsM. A 3a MHOrO ThICAYeJeTHH OT
MUHepaJIbHO-COJIeBbIX 00pa3oBaHuUi He OCTaJOCh Obl U CJena.
Onu Bce Gblix Gbl 3acChbillaHbl IECKOM M NMOBEPXHOCTH Mapca
npeicTaBasaack Obl HaM OJHOOGPA3HOH KeJTO-OpaHXKeBOH
C IByMsi OeJbIMHM IOJISIPHBIMM LIankaMH. Taxum odopasoM,
H TPeTbe Halle NpeAIoJoXKeHHe, UTO TeMHbIe naTHa Mapca—
cosieBble 06pa3oBaHus, NOJKHO GbITh TaKXKe OTOpOIUEHO.

OnoHHM TONBKO paCTeHHs, HMeEIOLIHe CPABHHTEJNEHO BEICO-
KHA pOCT, 3aHHMalOUIMe HEKOTOPYl0 YacTb [OBEPXHOCTH,
CMoCo6HBl NPOTHBOCTOATh NbIIEBHIM W NecuaHbIM OypaM, a
TaKxkKe OCTAHABJWBATH [BHXKEHHe NEeCKOB, H IIPUTOM He Me-
HATb CBOefl OKpacKu H CcBoux rpanull. IIpHBefeHHble HaMH
IBa COOGpaXKeHHsi OTHOCHTEJbLHO CHera M mblin Ha Mapce
BMeCTe C Ce30HHLHIM H3MEHEHHeM IIBeTa €ro 3eJIeHbIX NsTeH
CJTy2KaT HOCTATOYHO yOEAHTEJbHBIMH JOKa3aTelbCTBAMH Ha-
JIMYUST PACTeHHH Ha 3TOfl NJaHeTe.

B camoe nocisienHee BpeMsi Ha XapbKOBCKON acTPOHOMH-
geckofi 06cepBaTOpHH MOX PYKOBOACTBOM JEACTBHTENbHOIO
uneHa Axagemun nayk YCCP H. Il. Bapa6Gamopa 6rlia
nposeneHa paboTa MO H3yuYeHHIO (OTOMETPHUECKHUX CBOWCTB
passuuHbIX nKeTaseil Mapca. Pesyabtart 3Toff paGoThl upes-
BbIUAfIHO HHTepeceH IJsi BONpOca O CYIUECTBOBAHHMH PacTH-
TeMLHOCTH Ha Mapce. 3Has, Mo KakoMy 3aKOHY OTpaxKaer
CBeT Kakasi-InGo MOBEPXHOCTb, MOXKHO DELIMTb BOIPOC O ee
CTPYKTYpPe W O CTEIEHH ee IVIAZKOCTH. DBIIO yCTaHOBJIEHO,
YTO OTpa)KeHWe CBeTa OT IOBepxHOCTH Mapca mpoucxoxut
no sakoHy JlamGepra, T. €. KaK OT MaTOBOH IOBEPXHOCTH.
PaBHOMEePHO OCBeIlleHHBIH IVIAfKHIl MaTOBBIH IIap Ha 6OJb-
moM pacctossHuM Gyner KasaTbcsi GoJiee APKHM B LEHTPE,
yeM Ha Kpasx. /s xapakTepHCTHKH H3Jy4alolled nosepx-
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HOCTH — HACKOJIBKO OHA OTJIHYaeTcs Mo cBouM ¢oTomerpu-
YeCKUM CBOHCTBaM OT IJIAAKOM MAaTOBOH MOBEPXHOCTH — H
BBOAHTCSI TaK HasblBaeMblii (DakToOp ry1aJKOCTH.

Jis rmajkux MAaTOBBIX NMOBEPXHOCTEH, SIPKOCTb KOTOPHIX
OJMHAKOBA BO BCEX HamnpaBJIeHHsX, (aKkTop IJIaJKOCTH pa-
BeH eNHHHULle; IJs NOBEpXHOCTeH, 06/1afaloOlIUX 3aMeTHLIMH
3epKaJbHBIMH CBOICTBaMH, OH Oyner GoJibllle €XMHHILI U
JJIs TIOB@DXHOCTEll HEPOBHBIX, M3DLITHIX U OTOPaACHIBAIOLIYX
TeHH OH GyneT MeHblle eauHMubl. [las oGpasoBaHus OueHb
NODUCTBIX, CHUJIBHO HCCEUEHHBIX — TAKHX, KaK pacTHTeIb-
HOCTb, (aKTop TJIagKOCTH OynerT GJM30K K HYJI0 H Jaxe
MoxeT OBbITb OTpuUaTeslbHbIM. M3 mpexHHx pa6oT cheno-
BaJO, YTOo ()aKTOp IMIafAKOCTH KakK IyCThlHb, TaK H «MoOpefi»
Mapca 6au3ok K exunuue. Akagemuk B. I'. ®ecenkos cuu-
TaeT TaKylo BeJHUMHY (pakTopa ruaikoctd Haubojee o5bek-
THBHBIM KDHUTEpHEM, TrOBOpPSIUHAM IPOTHB HaJHYUS PpacCTH-
tesbHOCTH Ha Mapce. Corpynunk XapbKkoBCKOfl oGcepBaTo-
pun M. K. KoBanp 3aHOBO u GoJiee TILIATENBHO, YeM 3TO
OblJIO CHeJIaHO paHee, Ha GOJIBIIOM MaTepuaJie OMNPeResHs
(bakTOp rI1afKOCTH pasqHyHBIX o6pasoBaHuil Mapca.

Jas1 MaTepukoB (akTop IVIaZKOCTH OKa3bIBaeTcsi G/H3-
KHM K eIyHHile, TOTAA KaK JJIsT «MOped» OH B CpeIHEM OKa-
3ajica paBHbIM 0,62 ¥ A9 OTHENBHEIX «MOpeft» ellle MeHbLIle,
4TO YKa3blBaeT HAa HHYIO CTPYKTYPY IOBEPXHOCTH.

STOT pesyabTaT HaeT ellle OJHO CepLe3HOe NOATBepKIe-
HUe CYyILLeCTBOBAHHS PaCTHTEeNbHOCTH Ha Mapce, XoTa u mo-
KasblBaeT ellle pa3, YTO XapaKTep pacTHTEeJbHOCTH Ha Mapce
OTJIMYaeTcsl” OT 3eMHoro. Bo3aMokHO (M IHaxe BeposITHO),
4TO, 10 KpafiHell Mepe OTYACTH, CPaBHHTEJbLHO GOJbILOE 3HA-
yeHue (Pakropa raagkoctu mnast Mapca (0,62 mo cpaBHeHHIO
C HyJeM AJA 3eMHON paCTHTeNbHOCTH) OOGBSICHSETCH TeM,
YTO B CYpPOBHIX YCJOBHSIX Mapca pacTHUTeNBbHOCTb HHOTAA
He o0pasyeT CIUVIOIIHOTO NOKPOBa, Kak Ha 3emJge. [anee
B cBoell pabore M. K. KoBanb oTmeuaer, yro B HauaJie mne-
puona HabJIOJEeHHH, T. €. B CaMOM KOHIle MapCHaHCKOX
3MMBI, BCE «MOPSI» MO IBETY OBLIM CXOXZHBI C MATEPHKaMH.
Ilo xapaxrepy manpHefIHX H3MeHEH#H B 3aBHCHMOCTH OT
HIMPOTHL MeCTa OHH MEHSJd CBOH LBET: B KBATOPHAJBHOIM
30He OHH 3eJIeHesH, a B GJM3NOJsPHOIl 06JacTd LBCT «MO-
pefi» He MeHSJICS, HO SIPKOCTh HX CTAHOBHJIACh MEHDIIE.

H. K. KoBasb OGBACHSIET STH pe3yJbTaThl YBJaXKHe-
HHEM I[OYBbI H INOSIBJEHHEM DAaCTHTEeJbHOCTH.

B camoe mocnennee Bpemst Ha ['apBapackoli oGcepsaro-
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pun B CIIA corpyauuxom obcepBatopuu CunTOHOM CBUIO
NPOBeJIeHO OYeHb HHTepecHOe HcciienoBaHHe. CHHTOH Halleln
HOBBIHi KpHTepHH Hajuuuss Ha Mapce pacCTHTEJbHOCTH.

Bce oprannueckne MOJIEKYJIEI HMEIOT B CBOHX CIEKTPax
NOJIOCH! IOIVIOILEHHST B JaJjleKolt HHGbpaKpacHOH o0JacTH Ha
JUTHHE BOJIHBEI 3,4 MHKpOHA. DT NOJOCH ObLIH HalJeHHl B
OTpaKEHHOM CBeTe y GOJBLIMHCTBA 3eMHBIX pacrenumil. Ha
cnektpax Mapca, noJsyueHHerx CHHTOHOM BO BpeMsI BeJIU-
KOro IPOTHBOCTOSIHHSA B 1956 r., GLIIH Takke OGHADYXKEHBI
5TH moJiockl. Hasuuue aTHx moJioc B cnekrpe Mapca siBisiercs
HOBBIM J0KAa3aTelbCTBOM CYILLECTBOBAHUS DPaCTHUTEJIBHOCTH
Ha HeM.

[TepeuncauMm eille pas Bce MMeIOLIHECS] JOBOABI, KOTOpbIe
MOTYT CJYXHUTb JOKa3aTeJbCTBOM CYIUIECTBOBAHHA pacru-
TeJIbHOCTH Ha Mapce.

1. [IBer MapCHaHCKHX TEMHBIX [SITeH MEHSIeTCSi CTPOro
[0 BpeMeHaM roja OT roJy0oBaTO-3eJeHOr0 4epes3 KeJThlli
K KODHYHEBOMY, MOJOOHO TOMY KaK 3TO MPOHCXOLHT H Y
3EMHOH PaCTHUTEJILHOCTH.

2. B HEKOTOpBLIX TeMHbIX MSATHAX HaObJI0IaIOTCS H3MEHe-
HHSI, CBSI3aHHbIe C H3MEHEHHeM MNoJsyaeHHO# BricoThl CoJlHLA.

3. B Hekotopble I'ofbl 3eJieHble NSITHA H3MEHSIOT OYep-
TaHUSI U MOTYT JaKe HEeCKOJbKO MNepelBUHYTb CBOH Tpa-
Huubl. CienoBaTesbHO, 5TH NATHA HE SBJSIOTCS KaKUMHU-
JIIG0 IeOJIOTHYECKHMH OGpa30BaHUSMH.

4. Ecnu 6bl TeMHBle NATHA SIBJAJIHCh KAKUMH-TO MHHe-
paJIbHBIMH COJIIMH, MEHSIIOIMMH CBOH IBET B 3aBHCUMOCTH
OT BJIQXKHOCTH, TO HX JaBHO OBl 3aCBINAJO MbIIBIO H ITECKOM
BO BpeMsl YaCTBIX NBIBHBIX Gypb, NpoHcxoAsiux Ha Mapce,
naM no KpafiHeli Mepe pe3ko Obl H3MEHHJIO HX OUEpTaHHs
B ocofeHHO 1BeT. A storo He Ha6uomaercs. ToJbKO oxHa
KHUBasi PACTHTEJbHOCTb MOXKET IIPOTHBOCTOSITh 3aHOCAM
[ecKa U INLIIH.

5. Cuer, Bmmagawoomuii Ha Mapce, 3akpriBaer IOBEpX-
HOCTb IJIaHeTL BOKPYT TeMHOro NfTHA, HO CaMoe IISITHO He
3akpbiBaercss HM. Ecam 6bl TeMHOe NSITHO OBLIO KaKHM-TO
MHHepaJibHbIM 00pa3oBaHUEM, TO CHET Obl €ro 3achimas.

6. CnektpasbHass FpKOCTh MapCHAaHCKHX «MOpel» OTo-
XKIECTBJIGHAa CO CIEKTPaJbHOH SIPKOCTbIO MHOPHX 3eMHBIX
pacTeHuil, MPOM3pPaCTAOIINX B CYpPOBHIX ycJoBusIX. Takoe
coBmazeHHe He MOXeT OHITb CJAy4YalHBIM M TOBOPHT CaMo
3a cebd.
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7. ®akTOp IVIaNKOCTH TEMHBIX NATEH DPE3KO OT/IHUAETCH
oT (hakTopa JIaJKOCTH OCTaJbHOM MNOBEPXHOCTH ¥ B Cpel-
HeM paBen 0,62, a naAa OTAEJNBHEIX INATEH 3HAYUTENBHO
MeHblle. JIJist 3eMHOH PACTUTEJBHOCTH OH GJNHM30K K HY.IO.

8. B cmekTpe Mapca ofHapyxeHa mo0Joca B Janekoi
uabparpacHoil 06/1aCTH Ha JJHHE BOJHBI 3,4 MHKPOHA, NPH-
Cylllasi MHOTHM 3€MHBIM PaCTEHHUSIM.

Moxer BO3HHKHYTh Bompoc: Gynyt Jju Ha Mapce opra-
HH3MB OTJIMYATLCA OT 3eMHBIX HJIM OHH OYyAyT TOYHO Ta-
kumu xke? [TockosbKy (usnueckne yciaoBusi Ha Mapce or-
JIMYHBLI OT 3€MHBIX, TO, CJIEIOBATENbHO, U KHU3HEHHBIe (HOPMbL
Ha HeM JOJIXHbI GEITH IPYTHMH, HO CYIIHGCTb XKH3HH JHOJI-
XKHa ObIThb Besle BO BceseHHOR oxHoO#t U TOH Ke.

Henaneko To Bpemsi, KOrma 4esoBEeYeCTBO OCYLIECTBUT
CBOIO MEUTy — OTKPOeT MEeXKIJTaHeTHhle MyTelileCTBUs. YBe-
PEHHOCTb B 3TOM [aeT HaM 3alycK epBOi paxeThl B KOCMHU-
YecKoe NPOCTPAHCTBO, KOTOpas CBOMMH NpHGOpaMH INPOH3-
BeJla pasBefKy (HU3HUECKHX CBOHCTB IPOCTPAHCTBA MEXAY
3emseit u JIyHo#. Brop:keHHe uesoBeKa B KOCMOC Haua-
Joch. YKe cefiuac MOXKHO GblIO OBl IOCTAaTh Pakery C NpHU-
6opamu B pafion Mapca, Tak Kak JJs1 3TOTO HYXHO yBe-
JIUUATBL CKOPOCTh pakeThl Ha 400 M B CeKyHAy, UTO BIOJIHE
Tenepn yxke jgoctixkumo. Ho sanyck pakerht K Mapcy 6Gynet
HMeTb CMBICJI JIMIIb TOTJAa, KOrna HaOJIoNeHHUs, TPOU3BeeH-
Hele npubopamu, 160 MOryT GhITh NepefaHbl C TaKOro pac-
CTOSIHUS, JIHGO NOJIKHbI GBHITh BO3BpalleHBH Ha 3eMio.

Ha usyuenne Mapca B Hacrosiiiee BpeMsi JOJKHO OBITb
obparieno oco6oe BHUMaHHE, TaK KaK NMPUOIUKAETCS BpeMS
Korfa KocMuueckue Kopabuu ¢ JoAbMu noJerst Ha Mape.
JocraTtouno npencraBuTh ceGe BEICAAKy NepBHIX Jiomeil Ha
9TOl myaHeTe, YTOOHI NMOHSATh, KAKOe 3TO OYAeT UMETh OTpOM-
HOe 3HaueHue AJs1 Bcell Hayku. Benb kaxnwlit mar tam 6y-
JeT HOBEHIM OTKphITHeM! BocnpusTne coBeplIeHHO HOBOTO
MHUpa C €ro OCOGEHHOCTSMH M MHOroo6pasueM HeBHAAHHBIX
JaHamadToB OKaXKeT HCK/IIOUATENbHOE BJMSHUE HA BCE MH-
poBO33peHHe uesoBeKa. MHoOrHe K3 HAIIUX HayK OKa)yTCs
Kak Obl yacTbio 6oslee OGIIMX RUCLMIIHH, HaNpHMep MHHe-
paJiorust, reoJorust, 60TaHHKa, MHKDOGHOJOTHS, 300JI0THS,
6Hoslorusi, MeTeoposlorusi ¥ MHOrHe apyrue. ITo-HoBomy 6y-
JHYT NOCTaBJEHBI MHOrHE BONPOCH], KasaBUIHECS JO 3TOro
JOCTAaTOUHO BHISICHeHHHIMH. Ilepesn yueHBIMH MOsIBATCS HeoGo-
3puMble TODH3OHTH HOBHIX HcCAefoBaHM#. M uesoBeyecTBO
WIar€eT TOraa Ha CJeRyIOLLYIO CTyINeHb CBOErO PasBHTHS.
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