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Copep:xaHue

Hauano mmnpa — boabLLOM B3pbIB KAeTouHOE IAPO — HOCUTEAD
Ctpovm Haw AoM — COAHEYUHYHO cUcTeEMy HaCAeACTBEHHOCTHU

JBOAKOUMSA HALLEW NAAHETDI «CneumanbHOCTU» HaLLMX KAETOK
Kak 3apoamAach XMU3Hb Kak coxpaHsaeTcsl 3A0Pp0Bbe
Hawwn ApeBHeNLLIME NPeAKH Buabl 6onesHen

XXapkasa Adpurka — npapoArHa YenoBeYecTBa feHeTnueckre 3aboneBaHUsA
Poa Homo NHbEKUMOHHbIE BOAE3HM
[epBble HACTOALLME AOAU Haw npeaaHHbIN 3aLLUUTHUK —
CtpoeHue Tena yenoBeKa UMMYHUTET

OcHoBa XMBOro opraHMsmMa Camble onacHble 60AE3HU
OnopHo-ABUraTeAbHbIN annapart 3A0pOBbI 06pa3 XM3HU
MbllWweyHas cucrema 3A0pOBOE NMUTaHue
[MokpoBHasa cuctema O HeobxoAMMOCTU BUTAMMUHOB
HepBHas cucrema DU3NUYECKME HarPy3KH
OpraHbl BOCNpuUATUSA «» 1 ero yactm

JOHAOKPUHHas cuctemMa Halw ncuxmyeckni «cnektp»
CepaeuHo-cocyaucTas cucrema CuAa — B KOAMEKTUBE
AMmMmbaTnyeckasa cuctema

AbIxaTeAbHas cucTemMa rnobanmnsaums
MuuieBapuTenbHasa cuctema Po6oThl

BbliaeAnteAbHasa cucrema Ha nyTn K YeAnoBeEKY

[EHETUKE — UTO 3TO? weeieeeieeeeeesneee e e emee e e e snee e 90  WCKycCTBEHHbIM MHTEAAEKT
KAETKM — CTPOUTEABHbIN Apyrve npuMeHeHUs
MaTtepuan opraHMsma NCKYCCTBEHHOTO MHTEAAEKTA
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BCE HAYAJIOCH C TOYKMN

A MOMEHT 3TOT CAyYMACS 13 MApPA
700 MAH AeT Hasaa. MoHauany byayias
BceneHHasi 6bina 6ECKOHEYHO ManoM,
Kak TOYKa, HO 3aTO U BECKOHEYHO TAXe-
AOW (NPEACTaBUTb TaKOE HEAETKO, HO MOo-
BEPUM y4yeHbIM). B 3To0M HEBOOOPa3Mmo
MaAOM «MPOCTPAHCTBE» He ObINO pasae-
AEHWA Ha HECKOABKO BMAOB M3BECTHbIX
HaM CWUA — rPaBWUTALMOHHYHO, IAEKTPO-
MarHWTHYtO U UHble. AeMCTBOBana eAn- Pacwuperue BceneHHOI

HasA U HeAEAMMAas CUAA. | om poxcdenus do Hawux OHell.

BOJIBIIIOY B3PbIB = Jlemoncmpauus pacutupenus
@ BcesieHHOIL ¢ MOMeHMA

Mo KaKOW-TO HEWU3BECTHOW MNPUUYMHE MPOU3OLLIEA CUAb-
Boabuwozo e3pulea.

HENLLMI B3PbIB, BCAEACTBME KOTOPOrOo BCE COAEPXMMOE
«TOYKU» CTAAO Pa3AETaTbCA C OFPOMHOW CKOPOCThbO. Bo3-
HUKLLIAA MaTepua Harpeaachb A0 rPOMaAHbIX Temmeparyp.
MoABMAOCH OrPOMHOE KOAMUYECTBO YacTuL, cBeTa — (HOTO-
HoB. Co BpeMeHeM BCe HauaAno OCTbiBaTh, a GOTOHbI pas-
AETEAUCh MO PacLUMPABLLEMYCA MPOCTPaAHCTBY BCeAeHHOW.

IIpedcmasum cebe 8030y UWHBLIL

OT XAOCA K 3BE3 Wapuk, Ha KOmopom Hapuco8aHbsl

AAM eanaxmuxu. Ecniu mvt Haunem
CobbITvsi nocAe BoAbLLOMO B3pbIBa yUeHble PEKOHCTPyMpYtoT B Hadysambs 3mom wapux,
NPUMEPHO TaK. B nepBble CEKYHABI MOCAE HETO NPOM30LIAO [  mo paccmosiHue mexncdy ecemu
3aPOXAEHWE INEMEHTAPHBIX YACTULL, CTPOUTEABHBIX «KUPMU- E88  HAPUCOBAHHBIMU 2A1AKMUKAMU
YMKOB» aTOMOB U MOAekyA. Yepes 380 000 net nocre bonb- @88 6ydem ygenuuusambcs. [Ipuuem
LLIOro B3pblBa MOSIBASILOTCA aTOMbl — MeAbYalLlUMe YacTulpl [l uem Oosblie paccmosiHue mexcoy
marepun. Cnycta 300 MAH AET HauMHatoT GOPMMPOBATLCA 8  pucyHkamu, mem bbicmpee 0HO
nepBble 3BE3Abl, @ MOCAE MUAAMAPAA AET 0BpasytoTes ranak-  fedl  6ydem pacmu. Taxum obpasom,
TMKu. HakoHeu, uepes 9 MAPA AeT MocAe BOAbLIOTO B3pbiBa i Mbl nosyuaem mMooesb PAcUlUpeHUst
dopmupytotca ConHeuHas cucTeMa U NAaHeTa 3eMAs. ! BceneHHOIL



3AKOH XABBJIA

B XX B. amMepuKaHCKMMA acTpOHOM
AABUH Xabba, HabAOAAA B TEAECKON
ABWXEHME FanaKTuK, 0OHAPYXMA, YTO
OHU YAQAAOTCA APYr OT Apyra. JTO SiB-
AEHWE Has3BaAu pasberaHMem ranak-
TMK. OHO NOAUMHSIETCA 3aKOHY XabbAa,
KOTOPbIN YTBEPXKAAET, UTO CKOPOCTb
yAAAEHHbIX 0ObEKTOB (3BE3A, FAAAKTUK
1 AP.) NPOMOPLMOHAABHA WX PACCTOS-
HUIO OT HabAopaTeAsl. DTO O3HAYAET,
YTO YEeM AaAbLLE OT HaC ranakTuka,
Tem BbICTpee OHa OT HaC yAAASETCS.

B uectb 9aBMHA XabbAa Ha3BaH rAaB-
HbIM «HebeCcHbI acTPOHOM» COBpPeE-
MEHHOCTU — KOCMWYECKUI TEAECKON
«XabbA», C MOMOLUBID KOTOPOro W3-
yyaroT KOCMMUUYECKOE MPOCTPAHCTBO
B HaLLW AHW.

Cob6biTHe, 03HaMeHOoBaBLUee
BO3HUKHOBeHUe BceneHHOM,
a Takke nocaeayloLlee ee
pacliMpeHue U ocTbiBaHHe,
Ha3BaAu BoAbLUIMM B3pbIBOM.

TPUNUOHDbI TANAKTUK, CEKCTUABOHDbI NMAAHET

Mo noacueTam yueHbIX, YACAO FaAaKTUK BO BceneHHOM poCcTUraeT cOTEH MUAAMAPAOB U AdXKe
TPUAAMOHOB. TakaA HETOYHOCTb 06bACHAETCA NPOCTO: COBPEMEHHbIX 3HAaHUIN He XBaTaer,
yT06bI 06BLATL TaKOM FA06aNbHBIN 06BEKT, Kak BceneHHas. B Ka)KA0OU raraKTUKe COAEPXXUTCA

B cpeaHeM no 100 mapa 3Be3A. KoaMuecTBo nAaHET BO BCeM MUpe AOAMKHO AOCTUraTb NOUCTUHE
aCTPOHOMMWUECKOUN UUPPbI, BbipaXkaeMOW CEKCTUAbOHAMMU — YMCAaMU € 21 Hynem!




1 CTpOPIM HalH JOM — |
COJIJ-Ie‘:IHYIO CUCTEMY .

J
Co;m_ue U IUIaHEeTBLBOKPYT Hero 06pa3oBajnch OKOJIO 5 MJIpZI JIeT Ha3a/{ i3 TpOMAIHOTO
KOCMUY€ECKOT'0 Ta30IbLIeBOro 06/1aka B pesy/brare ero cxxarus (KoJuiarca). JTO obsa-  *.,
KO COCTOSLTO B OCHOBHOM M3 IByX CaMbIX JIETKUX ra30B — BOJIOPO/A U reJIvs — U UMeJI0”
Macty, JIUIIb HEMHOTO PpeBLIIJ.I.‘c'lBI;IIYIO Maccy CosHna.
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POXJEHUE COJIHLIA

0O6nako cTano BpallaTtbes, braropapsa yemy npruobpeno Gopmy CNACHYTOro Aucka. Mo AencTBrem rpasu-
TaLUK (CUAbI TAXKECTM) HAYaAOCh CXATME M OCHOBHAsA YacTb BELLECTBa BpaLLatoLLIEerocs AMcka cobpanach
B €ro LieHTpe. LieHTpanbHOEe AP0 YMEHbLLIAAOCH, NPUTArnBas K cebe Bce 6oAbLLE BelllecTBa. B Kakoit-To Mo-
MEHT B €ro HeApax noa AEMCTBMEM OrPOMHOMO AGBAEHWSA BCTbIXHyAA TEPMOSIAEPHASA PEAKLMA — U 3aXIAaCh
3BE3Aa, KOTOPYHO CO BPEMEHEM Ha3BaAW COAHLEM.

I'OJIYBBIE 1 KPACHBIE

Aaxe ecAn CMOTpeTb Ha 3Be3Abl 63 OMHOKAS

WAK TeAecKoNa, MOXHO 3aMeTUTb, YTO OHU OTAW-

yatotca no ugety. OkasblBaeTcs, LUBET — MNoKa-

3aTeAb Temnepatypbl 38e3Abl. Camble ropsuune

3BE3Abl OTCBEYMBAIOT OEABIMW MAM TOAYObIMM

oTTeHKamu. Temnepartypa ux NoOBEPXHOCTU MO-

XET AOCTUraTb AECATKOB ThICAY rpaaycoB! Kpac-

Hble 3BE3Abl CPaBHUTEABHO XOAOAHbIE, TO €CTb

Temnepatypa ux MOBEPXHOCTU He npeBbiwaeT TunuuHoe za3onsLiegoe (Wil MOJEKYIPHOE)
+2000—3000 °C. CoAHUe fBAAETCS OTHOCK- 06.iako 8 co3se3duu OpuoHa, 8 KOMOPOM
TEABHO XOAOAHOW XEATOM 3Be3p0W. Temnepaty- npoucxodum poixcoeHue HOB8bLX 38€30

pa ero noBepxHoctu poctnraet +6000 °C. (apxue mouxu).

PASMEPDbI AUCKA

AMcK Bpawarowierocs
rasonbIneBOro obnaka umen
10 MApPA KM B nonepevyHuke
(npubAu3UTEAbHO pa3mep
op6butbl HenTyHa) U TOALLUHY
OKOAO 200 MAH KM —

3TO HEMHoOro 6oAbLue,

ueM paccTosiHue oT 3eMAU ITIpomonnanemHstil Ouck. Konvua éokpyez mo00020 ConHua —
Ao ConHua. 6ydyuwsue nianemst 8 npouecce opmMuposaHusl.




OBPA3OBAHWUE IVIAHET

Apyrasi yacTb 0bAaka NpoAoOAKaAa MEANEHHO Bpa- P
LLATbCA BOKPYr LEHTPaAbHOro cryuweHus. Ha ero
nepudepun ras KOHAEHCUPOBAACA B TBEPAble ——— HenTyH
NbIAEBblE KPYNMUHKWU — YacTULbl. M3 HUX CO Bpe- [RESEe

MEeHeM NPou3oLLAO 06pa3oBaHUE BOALLLOTO KOAW-
yecTBa TEA PA3MEPOM B HECKOABKO KUAOMETPOB.
OHM NPOAOAXKAAM PACTU, MPUCOEANHAA K cebe Apy-
rue, bonee Menkme 06beKTbI. MPoUCXoAMAa akKpe-
LMA — obpas3oBaHMe NAAHETbI U3 POS TBEPAbIX TEA e
M MbIAEBbIX YacTuL. B pesyAbTate 3TOro npouecca 8 N
06pa3oBan0Cb BOCEMb HOAbLLMX MAAHET. A\

ConHeuHas cucmema sxarouaem ConHue
u 8ocemdb nianem: Mepkypuil, Benepy, 3emuto,
Mapc, Onumep, CamypH, YpaH u HenmyH. Mepkypui « .S [OnuTep

»
CTPOEHME COJIHEYHOI CHICTEMEI

B ueHTpe pacnonoxeHo COAHLE, OKPYXXEHHOE YEeTbipbMsi MaAbIMU MAQHETAMU U YETbIPbMS OOAbLLIW-
MW — ra3oBbIMW FMraHtamMu. Ha paccroaHmm, npoctupatouiemes ot 30 oo 50 a. e. ot ConHua (a. e. —
acTpoHOMMYeCKana eAnHULA, paBHaa 150 MAH KM), €CTb 3HAUUTEABHOE KOAMUYECTBO HEBOABLLNX TEA (TaK
Ha3blBaeMbli nosac Konnepa). A BO BHELWHUX obaacTax COAHEUYHON CUCTEMbI MMeEeTCa chepuyeckoe
006AaKO AeAsIHbIX YacTuLL, KOTOPOE NPOTAHYTO Ha paccTtosiHue Ao 100 Tbic. a. e. oT CoAHLa (ero Ha3BaAu
obrakom Oopra).

PASMEPDBI IVTAHET

MpuBepeM elle oaHy cxemy COAHEUHOWM CUCTEMbI, YXXE C COMOCTaBUMbIMU pa3MepamMu 06beKTOB. XO-
POLLIO 3aMETHO, UTO BCE YeTbipe MAaHETbl 3eMHOM rpynnbl — Mepkypui (1), BeHepa (2), 3emaa (3)
n Mapc (4), — BMecTe B3fiTble, MEHbLLE CaMON MAaAEHbKOW U3 YETbIpex ra3oBbiX NAAHET-TMraHToB: tonu-
Tepa (5), CatypHa (6), YpaHa (7) u HentyHa (8). CoAHLE Xe HACTOAbKO BOAbLLE BCEX MAAHET Hallen
CUCTEMbI, YTO Ha 3Ty CXeMy NOMECTUACA AULLb ero Kpaellek (9).
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DBOJIIOLIAA HALe!n . .
ILIAHETHI

3emid cTajia oGpaéoELIBaTbcsI n'pI/IGJIHsﬁTeJIbHo 4 mupa 500 mutH et Ha3az. B ee oc-
HOBY JIEIJIM BUTOBILKECS BOKPYT MOJIOZIOTO CBETH/IA 1 IIOCTOSHHO CTaJKMBaBIINEC
MeK/y co00# TBep/ble YaCTHUIlbl, KOTOPbIE BOSHUK/IM M3 MEX3BE3/IHbIX NbUIM U Ta3a.
'Ha panHeM 3Tane GpopMHpOBaHHMA 3eMJIs MPeCTABIAIA co00i KpacHO-4epHOe Hia- |
poo6pasHoe TeJI0, HAalOJHEHHOE ra3aMy M COCTOSBILEE M3 girl')OMHor‘o KOJINYecTBa

LUK NPOLUIA HECKOJIBKO 3TanoB: a3y akkpenuu («poxeHus»), Gpasy pacmi
' BHelIHel cephl 3eMHOrO mapa u $pasy epBUIYHOMN KOPbI (WIYHHYI0»).

-

I'OPAYAA IVIAHETA OrHEHHbI OKEAH

B nepsoe BpeMs MNAAGHETa AOATO OCTABaAaCh XOAOAHbBIM 0OaHo Bpems NOBEPXHOCTb 3eMA1
KOCMUWYECKUM TEAOM. B KOHLE dasbl akkpeumn Hauanach | npeAcTaBAfiAa co60M OKeaH
MHTEHCUBHas ee 6OMOaPAMPOBKA KPYMHbIMKU MeTeopuTa- packaneHHOro TAXKeAOro BeLecTBa
MU. TTPOMU3OLLAO CUAbHOE pPa3orpeBaHune, a 3aTeM NOAHOe C BbIPLIBAIOLWWMMMCA U3 HEro rasamm.

pacnAaaBAEHUE BELLECTBaA BHELLHEINO CAOA MNAAHETDI. B Hero NPOAO/KAAM CTPEMUTEALHO

napaTb Kak MaAble, TaK U KpynHble
KOCMUUYEeCKHUe TeAa, YAapbl KOTOPbIX

H,Z[PO I/I MAHTI/IH 0 XXUAKYIO NOBEPXHOCTb Bbi3biBaAU

B dase pacnaaBAeHUS, MPUMEPHO 4 MAPA AET Hasap, Ha- |  BCIIAECKM, obpasosaHue poHTaHOB
Yyano GOpPMUPOBATLCA SAPO HaLLen NAaHeTbl. Ha 3To ywAo U T. n. Hap packareHHbIM OKeaHOM
HECKOAbKO COTEH MUAAMOHOB AeT. O6pa3oBaHUe APyrux co- NPOCTUPAAOCH CMIAOLLb YKYTaHHOE
CTaBHbIX YaCcTeM 3EMHOIO LWapa — KOPbl U MaHTUKU — MPO-
M30LLAO MO3Xe U NMPOAOAKAAOCH ropasp0 AOAbLLE. OKOAO
3,8 MAPA AET Ha3aA CAOXKMAACH NepBasi Aerkasi rpaHUTHas
Kopa. B To BpemMsA naaHeTa yXxe uMmeAa ra3oByto U BOAHYHO
060AOYKM.

rycTbiMM Tyuamu Hebo.

3emHasn Kopa — T e BHelLHee fApPO

BepxHas - v B | U BhyTpeHHee
MaHTUS 4 g

HuxHAaA
MaHTUSA

PackaneHHast n08epxXHOCMb
3emnu 6 hase pacnnasneHus.



JIYHHBIN IEN3AXK 3EMJIU

B «\yHHOW» pal3e HayaAOCb OCTbiBaHME PacCMAaBAEHHOrO
BELLLECTBA BHeLLHEN cdepbl 3EMAU BCAEACTBUE UBAYUEHUSA
TenAa B KOCMOC U ocAabAeHMA MeTeopuTHOM Bombapan-
POBKU. ATO NPUBENO K 0OpPa30BaHNIO TOHKOW MEPBUUHON
KOPbl, COCTOSABLLEN U3 Ba3aAbTOB — OCTbIBLLMX AAB. B Teue-
HKe BCceun 3Ton dasbl MPOAOAKAANOCH MAAEHNE U3 KOCMOCA
METEOPUTOB, B OCHOBHOM KPYMNHbIX. Ha BCEM MOBEPXHOCTU
3eMAN CO3AABAACA TUMUUHbIA AASI HbIHELLIHEW AyHbl pe-
AbED M3 ypaapHbIX KpaTtepoB. oatomy dal3a cylLlecTBOBa-
HUSA paHHEN 3EMHOM KOPbl HA3blBAETCS TAKXKE «AYHHOW».

CNOXHbIN COCTAB
3emMHan Kopa usyueHa Ha rhybuHy
20—30 kM. Mo pe3yabTaTam
dHaAu3a MHOIFOUUCAEHHbIX
o6pa3u0B ropHbIX NOPoOA

U MUHEepanoB, BbIXOAALLUX

Ha NOBepPXHOCTb 3€eMAU

npy ropoobpasoBaTeAbHbIX
npoueccax, a Takoke B3ATbIX

U3 ropHbIX BblpaGOTOK u rl\y60KMX
6ypoBbIX CKBa)XUH, ObIA BbIYUCAEH
cpeAHuﬁ COCTaB XUMUUYECKHUX
3AEMEHTOB 3eMHOM KOpbl.

OTKYZA B3AJIACH BOZIA?

AOATVE TOAbI tOHYO 3eMAKD COTPACaAW MOLLHbIE B3pbl-
Bbl — 3TO BBLIXOAMAWM HAPyXy pasAvuHble rasbl. OAHUM
13 TakKx ra3oB 6bIA BOASIHOM Nap. Koraa NoBepPXHOCTb MAa-
Kehedn | HeTbl Hayana OCTbiBaTh, a €e TeMrnepatypa MOHW3UAACh

_ A0 +100 °C, nap ctaA NpeBpaLLATbCA B XXUAKYHO BOAY.
AbLINA
2,6

AANOMUHWUA aTpun

Apyrue:
Maryum TaH 3AEMEHTHI

% . ﬁ 1,0 . 01 >0,1

Kanuin  Bopopoa Yraepoa
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ITadarowue Ha 3emto KomemslL NPUHOCWIU € OO0l
Xumuueckuil cocmae 3eMHO1L KOpbL. J1ed u 800y U opMUPOBANU OKEAHDBL.

~ 7 P

ApKTUKa

CeBepHasi i
EBpasus AmepuKa

EBpasus

MaHreq NaBpa3sus n loHpBaHa CoBpeMeHHbIN MUp
JeuxncerHue uacmeil cywu 3emau.
ITonauany nogepxHOCMb 3eMAU COCMOANA U3 HECKOJIbKUX NO0BUNCHBIX (hpA2MeHMO8 —
KOHMUHEHMAbHbLX naum. [opazdo nosice chopmuposacs Hoswlil ceepxmamepuk IlaHees.
Ou cywecmsosan 335—175 man iem Has3ao, a saamem pacnaiucs Ha uacmu — Jlagpasutro
u I'oHOBaMY, U3 KOMOPBLX CO BpeMeHeM B03HUKAU HblHeWHUe MAMePUKU.




Kak 3apoawniach ’K1U3Hb

IOHas 3emiis ObUIa Oe3:XKU3HEHHOU IUIaHeTol. B Te fasekue BpeMeHa ellle He Cylile-
CTBOBAJIO HU IUIOTHOM aTMocdephl, HM BOAHBIX 6acCeilHOB, TO eCTh HauboJIee 6Jraro-
MPUSTHBIX Cpe/ AJisi BOSHUKHOBEHMSI, OOMTAHUS U 3alllUTHI OT Pa3pyllIeHUs XKU3HU.
Ho nmiaHeTa HeZ0JIro0 (110 KOCMHYeCKUM MepKaM) OCTaBajach MyCTHIHHOM.

4 ‘ - )

Hcmopus 3emnu 6 kapmuHkax.

YCAOBUA, OBECNEYUBAKOLLUUE XXU3HDb
e 3awwuTtHaa atmocdepa. Hawa nanaHeTa oKyTaHa CAOEM ra3oBOU
060N0UKH, KOTOpPasA Ha3biBaeTcA aTMochepou.
OHa cnacaeTt 3eMAI0 0T KOCMUUYECKOro XON0Aa U OT NaAaloLLUX
MeTeopouaoB. baaropapa atmocdepe XKuBble cywiecTBa UMeELOT
BO3MOXXHOCTb AblliaTh. Kpome TOro, oHa 3awuwiaet 3eMAL0
OT HEBbIHOCMMOM >Kapbl, OTPa)KafA COAHEUHbIe AYUU
M pacnpeaensifi Hy)KHOe KOAUUYECTBO TeNAa Nno ee NOBEepPXHOCTH.
MropopoaHas nouBa. IoBEpXHOCTHbIM CAOM CyLUX 3€MHOr0
wapa — 310 nouBa. [AaBHbIM ee CBOMCTBOM CUMTaeTcA
NAOAOpPOAUE, TO €CTb CNOCOOHOCTL 06ecneunBaTb pocT
W pa3BUTUE pacTeHUM. A BeAb UMEHHO OHU ABAAIOTCA
Ba)KHEMLUUM UCTOUHUKOM NMULLU
ANA )KMNBOTHBIX U AIOAEH.
)XuButenbHan Baara. Bopa coctaBafeT 3HAUUTEABHYHO YAaCTb KaXKAOTN0 )KMBOTO OpraHusma.
Hanpumep, uenoBeK Ha ABe TPETU COCTOUT U3 Hee. be3 noTpebAeHUA 3TOU XKNBUTEAbHOM
BAaru oburarenn 3emMAU NpocTo He MOrAU 6bl CcyLLecTBOBaTb.
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IIEPBBIN TPEIET :KU3HU

Koraa Ha 3emae nosiBUAACb XU3Hb? ApeBHEN-
lne ee caepbl BbiAM HarAeHbl B TpeHAaHAMN,
B nopoaax ropbl Mcya, umerowmx Bo3pacTt
3,7 MApPA AET. 3HAUUT, K 3TOMY BPEMEHMU XMU3Hb
yX€e TOYHO CyllecTBOBaAa. XOTS HEW3BECTHO
kakas. Buanumo, 310 GbIAM NPOCTENLLME OAHO-
KAETOUYHbIE MUKPOOPraHW3Mbl — MUKPOOBI.
)XM3Hb cyulecTBoBaAa B BOAOEMAX, Ha FAyou-
Hax 10—50 m. Bce HbIHE Xu1BYyLLME OpraHU3MBbl
NPOU30OWAN U3 EAMHCTBEHHOW MNepPBOOLITHOM
KAETKM, NOSABMBLUENCA OKOAO 4 MAPA AET Ha-
3aA. Kak oHa BbIrAsiAeAa, HEM3BECTHO, HO CTaAa
npeakoM 6onee NO3AHUX OPraHM3MOB — OAHO-
KAETOUHbIX BakTepui 1 apxen. OAHUMU U3 HUX
6bIAV UMaHOBAKTEPUU, XMBYLLUME MO CEN AEHb.
OHM CNOCOOHbI K CyLLLECTBOBAHUIO B AHOObIX YC-
AOBUSAX, AAXE HEMPUEMAEMBbIX AAA APYIMX XKK-
BbIX OPraHM3MOB.

KAK U3YYAIOT NPOLUAOE HALLEW NMAAHETDI

HaAnuue 3TuX Tpex ycAoBUI NpUBENO

K CYLLLECTBOBAHMIO )XU3HU BO BCEM
HblHELWWHEM MHOroo6pasuu. Tem He MeHee

y BCEX XXUBbIX CYLL,ECTB eCTb HeuTo ob6Luee,
BbIAEAAIOLLLEE UX CPEAU HEXXUBOWU NPUPOADI,
Hanpumep cnocob6HOCTb K pa3BUTUIO. XKU3HDb
Ka)KAOro opraHu3mMa NpPoxXoAUT No-pa3HoMY,
HO AO60M U3 HUX, 6yAb TO rpub, pacTeHue
WAU YENOBEK, PacTeT U B KOHLe KOHLOB
npeBpaLLaeTcA BO B3POCAOE CYLUECTBO.

CYHLIECTBA, ITIOJAPVBIINE
HAM KN CJIOPO/,

MepBble XMBblE OPraHM3Mbl HE HYXAAAUCH
B KuUcAopoae. B atmocdepe ero torpaa nou-
TM He 6bIA0. HO KPOXOTHble LMaHObaKTepuu,
WAU CUHE-3eAeHble BOAOPOCAWM, BOCMPUHUMASA
COAHEUHbIM CBET, MOrAOLLAAU YIAEKWUCAbIN a3
N BbIAEASIAU KUCAOPOA. [lpouecc 3T0T Hasbl-
BaeTcs GOTOCUHTE3OM, U CErOAHA OH MPUCYLL
BCEM 3€eAEHbIM pacTeHMaAM. HO B APEBHOCTM
UMEHHO LMaHOBaKTEPUN HACBLITUAK aTMOChHepPy
KUCAOPOAOM.

Iluanobakmepus
(cuHe-3esieHass 6000POCb)
gvloesisiem KUcaopoo

8 pedynomame ¢homocuHmesa.

0 AaAeKOM MPOLUAOM Hallel NAaHETbI AOAU Y3HAIOT, U3yuas TaK Ha3biBaeMble 0CaAOUYHble
nopoabl. U3 TaKMX NOPOA, COCTOUT BCA NOBEPXHOCTb 3eMAU. OcapouHble NOPOoAbl, KAK BUAHO

M3 Ha3BaHUA, NPOU3OLLUAU NYTEM OCAXKAEHUA Pa3AUUHbIX MaTepuanoB U3 BOAbI AU U3 BO3AYXa.
OHU 06pa3yloTca B pe3yAbTaTe pa3pyLUeHUsA Pa3AMYHbIX FOPHbIX NOPOA U OCAXKAEHUSA NMPOAYKTOB

pa3pylleHUA Ha AHe BOAOEMOB U B NouBe.




ITPOKAPHOTDI

Camble ApeBHUE Bonee-MEHEE AOCTOBEPHO OMPEAEAMMbIE OCTATKU XUBbIX KAETOK UMEKOT BO3pacT
3,7 MAPA A€ET. 310 ObIAM NPOCTENLLNE XUBbIE OPraHU3Mbl — NPOKAPUOTbI. UMEKTCH Takke CBUAETEAb-
CTBa O TOM, YTO XM3Hb MOIA@ BO3HWKHYTb HAMHOIO PaHblLE, B TEYEHUE NEPBbIX HECKOABKUX COTEH MUA-
AMOHOB AET MOCAE TOro, Kak NOBEPXHOCTb 3EMAM OCTbIAG U 3aTBepAena. [103TOMy ecTb BECKME OCHOBa-
HUA NPeAnoAarathb, YTo XW3Hb Ha 3eEMAE 3apOAMAACH B MPONUTAHHOM BOAOW M PasHbIMU XUMUYECKUMU
BELLECTBAMM NEPBO3AAHHOM FPYHTE M BYAKAHMUYECKMX MenAax okono 4,0—3,9 MAPA AET HA3aA.

ITPOKAPHOTBI 1 IPYTUE

Bce n3BecTHble OpraHn3Mbl MOAPA3AENS-
tOT Ha NPOKaPUOTbI U AyKapuoTbl. Mpoka-
PUOTOB Pa3AEASIHOT Ha ABE rpynmbl, Ha3bl-
BaeMble AOMeHaMu: 6aKTepun 1 apxeu.
K 6akTepusiM OTHOCATCS TakXe CUHe-3e-
AEHble BOAOPOCAU. JyKapUOTbl — 3TO 3e-
AEHbl€ PacTeHUSA, TPUOBI, NPOTUCTbI U XU-
BOTHblE. [lpokapuotamu OblAM MepBble  CmpoeHue 6aKkmepuaIbHOLL KJaemKu.

XWBblE OpraHu3mMbl Ha 3emae. OHM NpeA-  Bo 8mopotl MUAIUApO Jiem 3eMHO20 CYyUulecmeo8aHus
CTaBASIAM COOOM OAHOKAETOUHbIE XUBbIE (3,8—2,7 mapd nem Hasad) 6uocgepa bvLna cnaowis
opraHu3mbl, He 0bAaAaBLUKeE (B OTAUUME npokapuomuotil. MHblMU c108aMU, CYULECMB08AL
OT 3YKapUOTOB) KAETOUHbIM SIAPOM. moJibko 6akmepuu — 00HOKJIeMOUHble OP2AHU3MBbL,
He umesuwiue 0pa.

P

INEPBBIE IIAT'U

UTt06bI XXM3Hb BOKPYr HAac CTana
TakoW, KakK cenvac, 6bIA Npown-
AEH AOATUM NyTb YCAOXHEHUS
MepBbIX KAETOK U 06beANHEHUSA
MX B MHOTOKAETOYHbIE OPraHn3-
Mbl. [lepBble XWBble OpraHu3-
Mbl, KaK Tbl Y)X€ 3HaeLlb, HE UC-
NMOAb30BaAM KUCAOPOA, HO KOrAa
€ro CTano AOCTaTOYHO B aTMOC-
depe, NOABUAUCH W HYXAAKO-
wmecs B Hem. MNpon3oLno 3to
2,25 MAPA AET Ha3aA.

I Hacekomble

Mpoune
YXMBOTHbIE

PacteHus
Mpn6bI

bakrepuun
n apxeu

s [1poTUCThl

Bbnazodaps kuciopody Ha 3emsie nOABUNOCH 8ce
pasHoobpasue co8pemMeHHbIX HCUBBLX CyUlecms.



YC/IOKHEHUE KJIETK

MpocTenlure nepBble KAETKU B XOAE AAUTEABHOW 3BOAKOLIMM MPEBPATUAUCH B 3YKAPUOTOB — KAETKM
¢ AApoM. CAyYMAOCH 3TO MPUMEPHO 2 MAPA AET Ha3aa. bAaropapsi HaAMUKIO fAPa, COAEPXKALLErO Ha-
CAEACTBEHHYO MHOOPMALMIO, AYKaPUOTbl CTaAWU CMIOCOOHbBI GOPMUPOBATh Pa3HO0OPa3HbIE TUMbI KAETOK.
Baktepun Ha Takoe He cnocobHbl. MMeHHO BAaropapsi aTOMy CBOWCTBY 3yKapuOTbl CMOMAM CO3AaBaThb
MHOTOKAETOYHbIE OPraHU3Mbl. ATO CTAAO HaYaAOM BOAEE CAOXHBIX GOPM XU3HWU — rPUOOB, PaCcTEHUN,
XMBOTHbIX U B KOHEYHOM CYETE HaC C BaMMU.

YTO TAKOE AIAPO YXUBOW KAETKU?
KneTouHOE AAPO — Ba)KHeHLLasa yacTb
KAETOK )XUBbIX OpraHu3mMoB. B Hem
3aKOAMpPOBaHbl BC€ CBOMCTBA 3TUX
opraHu3amoB. Mpu AeneHUN KAETKH

3TU CBOMCTBA NepeAaloTCA BHOBb
o6pasoBaBLIMMCA (AOUEPHUM) KAETKaM.
BAaaropapsa aTomMy NPOMCXOAUT POCT

W pa3BuUTUE OpraHusma.

Knemxku mena uenogeka u #u80MHbLX.
BHympu Hux Haxo0mucs kaemouHoe s10po.

L AT

Knaccugukauus icuevlx opeaHu3mos.

BepxHuil psd: bakmepuu, apxeu u aykapuomst. Kaxcoas us amux epynn e 6uosio2uu
Hasvleaemcst 00MeHOM.

HuxcHuil psio: npomucmal
(Mukpockonuueckue,

8 OCHOBHOM
00HOKJIeMOUHbLe
0p2aHU3Mbl, HANpUMEpP
amebwl), 2pubbl,
PAacmeHuUst U HUBOMHbLe.
Kaxcoas us amux epynn
Ha3bl8AEMCs UapCcmeoMm.

Jomenul Bbaxmepuu Apxeu Jykapuomabal

Ilapcmea




«}}ce BHABI xcmamx qymed‘l'n oﬁmamnme Ha 3e1vme B HAaIllK JHU, [IPOUCXOAAT OT /::pymx BHJQ' :

AL[OB xanmnx pamame kaopLIe B CBOIO 04epe/ib, POHCXO/AT OT APYrHX, elle 6oiee paH- x
w. HUX, U TaK Janee. Talgne nbi:neAOBaTe.anocm BHIOB OOpPa3yioT BETBU DBOJIIOI[IOHHOTO
npeBa. Jiia moﬁmx nByxconpemeHme BU/IOB MOKHO IIPOC/IEIUTH UCTOPHUIO UX BOBI-II/IK[-IO-._.;
BEHUSI IO TOT'O MomeH'ra Iie BEeTBH, iaBlilrie UM Ha4yaJio, pa3aeawinck. B mecre pas,qene}nm

%Bemen Haxoﬂl;“’ cs nocne/:[mm OOLINIA IPE/IOK-BU/, STHX X ABYX COBPEMEHHBIX Bpmom :
B e : Lo Bean TR g

KAK }KIM3Hb BbBIIIIJIA HA CYIIY?

[epBbIMU CyLLYy CTaAM OCBamnBaTb pacteHus. Nponsowno ato 499—472 MAH AeT Ha3aa. Koraa nosBUAUCH
A€Ca W3 TMraHTCKMX XBOLLEW M NANOPOTHUKOB, Ha CyLLy CTaAW NOCTEMEHHO BbIXOAWUTb XUBOTHbIE. [pea-
CTaBAfELLb, KaKasa Hy)XHa bBbiAa AAA 3TOTO CMEAOCTb? MoUTK Takasn Xe, Kak AAl BbIXOAA B KOCMOC, AaXe
60AbLLAA, MOTOMY UTO KOCMOHABTbI MMEAW 3apaHee NoCTPOEHHbIE KOCMUYECKUE KOPabAM 1 cKadaHAPbI,
a NepBONPOXOALLbl CYLLUM AOAXKHbI BbiAM B NPOLIECCE 3BOAOLMK CaMu OTPACTUTb cebe Aanbl, YTobbl X0-
AWUTb, U AETKKE, YTOObI AbllLaTb BO3AYXOM. HEYAMBUTEABHO, UTO 3TU CMEAbYAKM AOATOE BPEMS COXPaHAAN
Xabpbl. [TOTOM NOSABUAUCH 3EMHOBOAHbIE (AMOUOUM), AUMUHKU KOTOPbIX MMEKT Xabpbl, @ B3POCAbIE
0c0bUn — TOAbKO Aerkue. OT 3eMHOBOAHbIX MPOM3OLLAK ALLEPULLI, OT HUX — MTULbI U MAEKOMNUTAIOLLME.
A 3aTeM MUAAMOHbI AET 3BOAKOLIMKU NMPUBEAU K MOSIBAEHUIO YEAOBEKA.

KTO APEBHEE?

JKMBOTHbIE, OT KOTOPbIX BEPET HAYaAO POA AHOACKOWM — YeAOBeKOObpa3Hble 06e3bsiHbl. ATM CO3AaHUSA
AOBOABHO CMAbHO OTAMYAAMCH OT HbIHE XMBYLLUMX YEAOBEKOOOPA3HbIX 06€3bsH. TeM HE MEHEE 3TO ObIAU
06LI1e NPEAKM BCEX COBPEMEHHbIX UEAOBEKOOOPA3HbIX 06e3bsiH 1 UeAOBEKA. Ha 3To «roppoe» 3BaHue
€CTb HECKOAbKO NMpeTeHAEeHTOB. OAMH M3 HUX — MPOKOHCYA, adpukaHcKasa 0besbsiHa, XuBwasa 18 MAH
A€T Ha3aa. OHa BecuAa oT 20 Ao 40 kr. CuntaeTcs, UTo OT Hee NPOM3OLLUAK, C OAHOM CTOPOHbI, KPYNHbIE
yenoBeKoObpasHble (LUMMNaH3e, FOPUAAA U Mbl C BaMK), @ C APYrol — BETBb BOAEE MEAKUX APEBECHbIX
06e3bsiH Bpoae rubboHa.
Mg,




Yapnws3 JJapeuH.

B 1859 2. anenuitickuii yuenstil Yapnws3 /lapsur 8vinycmun kHuzy «IIpoucxoscoeHue
81008 nymem ecmecmaeHH020 ombopa, unu CoxpaHeHue 6.1a20nNpuUsMCcmMayemblx
nopod 8 60pbbe 3a HU3HB», 20e ONUCA CBOK) MEOPUI0 3B0JIIOUUL 8UO08

PACMeHUTl U HCUBOMHbBIX C YHUEMOM UX NPOUCX0HcOeHUsL 0m bosiee paHHUX 8UJ08.
A8 1871 2. 6bLna sbinyuieHa eule 00Ha KHU2a — «[IpoucxoxncoeHue Hesoseka

U nos1080otl ombop». B Hell OH usi0xclL cou udeu yxce 0 npoucxoncoeHu arooetl.
OHU 0cmarnmcest UCMUHHBIMU U CellUac, HeCMOmpsl HA MO UMo 8 Mo 8peMsl noumu
HUue20 He 6bL10 U38eCMHO 00 Uckonaemblx npedkax uenogeka. Co epemeHem
621a200apst MHOJCeCMBY HAX000K, COeJIAHHBLX APpXeon02amu U AHMPONON02aMU,
meopus lapsuHa nosyuuna noomaeepicoeHue.

" AT - TN T A i " AT,
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‘? ECTECTBEHHbIX OTEOP B AEUCTBUU
CKOPOCTb Ba)KHa KaK AAA XULLIHUKOB,
Tak U AAF TPABOSAAHDBIX, 32 KOTOPbIMU
OHM OXOTATCA. XULLIHUKY Ba)KHO
AOTHaTb, )XepTBe — yoe)xxaTb. B TeueHue
MHOIMX MOKOAEHUI A0ObIBaAU
nuily ce6e U CBOUM AeTeHbILam
camble 6bICTPble XULLHUKH,
a yCneLwHo cnacaAuch OT HUX camMble
6bIcTpOHOrMe TpaBosiAHblE. OHU-TO
M OCTaBMAU NOTOMCTBO, CPEeAU . Tenap0d — pexopdcmeH
KOTOPOro BbDKWUAM TOXKe 6bicTpeiuune. ' no ckopocmu
Tak no ceu AeHb paboraer cpedu Ha3emHbLX
ecTeCTBEHHbIN 0T60p AAA 3BEpei. HUBOMHBLX.

TVIMOBAT

Bonee NoAxoAALLMM Ha KaHAMAATYPY Hallero obLLEero npeaka cenyac cuntaetcs nanobart. Ata obesbaHa
XWMA@ OKOAO 12 MAH AeT Ha3ap, a Becuaa Beero 4—5 kr. MopAor NAMo6aT ObIA OUEHb NOXOX HA HALIEro
coBpeMeHHUKa rmbboHa. Yepen v 3ybbl y 3TOro CyLLEeCcTBa BECbMaA apXanyHbl (TO €CTb HbIHE TaKKX Y 0be-
3bSIH HET), TOTAQ KaK CTPOEHUE 3ansicTbs OAM3KO K uenoBedeckoMy. C TakuMu pykamu ob6e3bsiHa He MOorAa
npbiratb MO BETKaM, Kak rMbOOH, a Aa3ana No AepeBbAM MEAAEHHO, Hanopobue WwumMnaH3e. Kpome
TOro, y nAMobaTa MMeoTCs YepThbl, KOTOPblE CBA3bIBAKOT €r0 CO BCEMU 06€3bAHAMK U AFOAbMMU.

n?f:. i

CoepemeHHblil 2uOOOH OUEHb NOXONC HA 0AIEK020

o6uezo npedka ntodeil u 06e3bsH.

Bemab 3801104U0HH020 Opesa, 8edyuias om amoezo (WU UHO020, ecl e2o
omuluLym co 8pemeHeM) OpesHez0 8U0A K COBPeMEHHbLM JH00AM, 0and
HAUaI0 Makxie HeCKOIbKUM 60K08bLM 8eMBM, COOMBEMCMaYUUX 8U0AM,
KOmMopble 8 KOHEUHOM Umoze 8bimepau. [Toamomy 8 pasHwle nepuodbl

Ha 3emie mo2au cocyu;ecmsosamb HeCKOJIbKO 4eJ108eK0N0000OHbIX 8UA08.




Kapkag Apprka —

IIpuMepHO 6—7 MJIH JIeT Ha3aJ Halll 001IHii ¢ 06e3bsTHAMHU 3BOJIIOLMOHHBIN CTBOJI pa3-
JleJIVJICSI Ha /IBe OTAeIbHbIe BEeTBU — YeJI0BEKOOOPAa3HbIX 00e3bsIH U aBCTPATIOIIUTEKOB.
ABCTpaJIONUTEKHU TOJIOKIIN HAaYa/I0o HOBOMY, «pa3yMHOMY» ILyTU Pa3BUTHS 3KU3HH. Cry-
.~ gwiock 3T0 B Appuke. Tam ke OBLTU OTKPHITHI U CaMble paHHHUE UCKOIIaeMble OCTaHKHU
Y mopein COBPEMEHHOI'0 aHaTOMUYECKOro THIla — yejioBeka pasymHoro (Homo sapiens),

TBIC. JIET Ha3a/,.

. | IpapoAuHa 4e10BeYecTBa

BMECTO AECA — CTENb

MpuunHoM paspeneHUs 3BOAIOLMOHHOTO CTBOAA ObINO rAn06anbHOE U3MEeHEeHUEe KAMMaTa: Ha 3eMAe
CTaAO cylle U NpoXAajHee, Tponuueckue Aneca B Appuke UCYE3AU, YCTYNUB MECTO caBaHHe
(cTenum).
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