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Copep:xanme

Hauano mmnpa — boAbLLOM B3pbIB KAeTouHOE AP0 — HOCUTEND
Ctpovm Haw AoM — COAHEYUHYHO cUcTeMy HaCAEACTBEHHOCTHU

IBOAKOUMSA HaALLEW NAAHETDI «CneumanbHOCTU» HaLLMX KAETOK
Kak 3apoamAach XMU3Hb Kak coxpaHsaeTcsi 3A0Pp0Bbe
Hawwn ApeBHeNLLIME NpeAKH Buabl 6onesHen

Xapkasa Adprka — npapoAnHa YenoBeYecTBa leHeTnueckme 3aboneBaHUA
Poa Homo NHbEKUMOHHbIE BOANE3HM
lepBble HACTOALLME AOAM Haw npeaaHHbIN 3aLUUTHUK —
CtpoeHue Tena YenoBeEKa UMMYHUTET

OcHoOBa »XMBOro opraHmM3ama Camble onacHble 60Ae3HU
OnopHo-ABUraTeAbHbIN annapart 3A0pOBbIM 06pa3 XMU3HU
MblweyHas cucrema 3A0pOBOE NMuUTaHue
lNokpoBHasa cuctema O HEOHXOAMMOCTU BUTAMUHOB
HepBHas cucrema dusnyeckme Harpysku
OpraHbl BOCNpUATUSA «f» 1 ero yactu

JOHAOKPUHHas cuctemMa Halw ncuxmyeckni «cnektp»
CepaeyHo-cocyancTas cuctema CuAa — B KOAMEKTUBE
AMmMmbaTtnyeckasa cuctema

AbIxaTeAbHas cuctemMa rnobanmnsaums
MuuieBapuTenbHasa cuctema Po6oThl

BbliaeAnteAbHasa cuctema Ha nytn K YeAnoBEKY

[EHETUKA — UTO 3TO? .eeverreeereesseneneessssnnnesssanennas 90  WCKycCTBEHHbIM MHTEAAEKT
KAETKU — CTPOUTEABHbIN Apyrve npuMeHeHus
MaTtepuan opraHMsma NCKYCCTBEHHOTO MHTEAAEKTA
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BCE HAYAJIOCb C TOYKHM

A MOMEHT 3TOT CAyYMACS 13 MAPA
700 MAH AeT Ha3aa. MoHauany byayLuias
BceneHHasi Bbina BECKOHEUYHO Manow,
KaK TOYKa, HO 3aTO U BECKOHEYHO TsXe-
AOW (NPEACTaBUTb TaKOe HEAETKO, HO Mo-
BEPUM y4YeHbIM). B 3To0M HEBOOOPa3Mmo
MaAOM «MPOCTPAHCTBE» HE BbINO pa3ae-
AEHWA Ha HECKOAbKO BMAOB M3BECTHbIX
HaM CWMA — rPaBWUTALMOHHYHO, INEKTPO-
MarHuTHytO U MHble. AeNCTBOBaNa €AM- Pacwuperue BceneHHOT

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

BOJIBIIIOY B3PbIB . Jemoncmpauus pacuupexus
BcenenHotl ¢ MomeHma

Mo KaKoOW-TO HEW3BECTHOW MNPUUMHE MPOU3OLLIEA CUAb-
Boabuwozo e3pulea.

HEWLUWIM B3PbIB, BCAEACTBME KOTOPOrO0 BCE COAEPXUMOE
«TOYKW» CTAAO Pa3AeTaTbCs C OFPOMHON CKOPOCTbIO. Bo3-
HUKLLAs Matepus Harpeaacb AO rPOMaAHbIX Temneparyp.
MosABMAOCH OFPOMHOE KOAMYECTBO 4YacTul, cBeTa — GOTo-
HoB. Co BpeMeHeM BCce Hayano OCTbIBaTb, a POTOHbI pas-
AETEAUCDH MO pacLUMpPABLIEMYCHA NPOCTPAHCTBY BceneHHoM.

IIpedcmasum cebe 8030y UWHBLIL

OT XAOCA K 3BE3 Wapuk, Ha KOmopom Hapuco8aHbsl

AAM B canaxmuku. Ecnu mbl HauHem
CobbIThA nocae BoAbLLIOMO B3pbiBa yUYEHbIE PEKOHCTPYMPYIOT B8  Hadysamb amom Wapux,
NPUMEPHO Tak. B nepBble CEKyHAbI MOCAE HETO NMPOM3OLIAO B8  mo paccmosiHue mexncdy scemu
3aPOXAEHUE INEMEHTAPHbIX YaCTWL, CTDOMTEABHBIX «KAPMK- B8  HADUCOBAHHLIMU 2aNAKMUKAMU
YMKOB» aTOMOB M MOAeKyA. Yepes 380 000 ret nocae boab- @&  6ydem ysenuuusamuca. IIpuuem
LLIOro B3pblBa NOSBASILOTCA aTOMbl — MeAbYalLLME YacTULbl [ uem OoJiblie paccmosiHue mexcoy
matepuun. Cnycta 300 MAH AET HauMHatoT GOPMUPOBATLCA pucyHkamu, mem bvlcmpee oHO
nepBble 3BE3AbI, @ MOCAE MUAAMAPAA AET 0OPa3yHOTCS ranak- 6ydem pacmu. Takum obpasom,
TMKU. HakoHeL, yepe3 9 MApA AeT nocae BoabLuoro B3pbiBa Mbl noJstyuaem mooesb paculupeHus
dopmupytotcs ConHeuHasi cuctemMa v nAaHeTa 3eMAS. §  BceneHHoll.



3AKOH XABBJIA Teneckon «Xa66s1» Ha 3eMHOTl op6ume.

B XX B. aMEpUKaAHCKWA aCTPOHOM
SABUH Xabba, HabAOAas B TEAECKON
ABWXEHME FanaKTUK, 0OHAPYXMA, YTO
OHU YAQASAOTCA APYr OT Apyra. TO 5iB-
AEHWE Has3BaAu pasberaHMem ranak-
TMK. OHO MOAUMHSIETCA 3aKOHY XabbAa,
KOTOPbIN YTBEPXKAAET, UTO CKOPOCTb
YyAAAEHHbIX 0ObEKTOB (3BE3A, FAAAKTUK
N AP.) NPOMOPLMOHAABHA MX PACCTOS-
HUIO OT HabAoAaTENsl. DTO O3HAYAET,
YTO YEeM AaAblLE OT HaC ranakTuka,
Tem BbICTpee OHa OT HAC yAAASETCS.

B uectb 9aBMHA XabbAa Ha3BaH rAaB-
HbIM «HebecHbI acTPOHOM» COBpPE-
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 AoCTUraeT cCOTEH MUAAMAPAOB U AdXKe
TPUAAMOHOB. Takaf HETOYHOCTb 06bACHAETCA NPOCTO: COBPEMEHHbIX 3HAaHUM He XBaTaer,
yT06bI 06BLATL TaKOM FAO0GaAbHBIN 06BEKT, Kak BceneHHas. B Ka)KA0OU raraKTUKe COAEpP)XXUTCA

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




. CTpDHM HaIM JIOM — ° .
COJIHeqHyfo CHCTEMY -

J
Conn,ue U IUIaHEeTBLBOKPYT Hero o6pa3oBajrchk OKOJIO 5 MTIpZI JIeT Ha3a/ U3 TpPOMATHOTO
KOCMHMYECKOTO Ta30IbUIEBOr0 06JIaKa B pe3y/bTare ero ckarus (Kosuiarnca). JT0 06na-  *.,
KO COCTOSLTO B OCHOBHOM M3 IByX CaMbIX JIETKUX Ia30B — BOJOPO/A U TeJIvs — U UMeJIO’
Macty, JIMIIb HEMHOTO PpeBLIm'alBEIy}o Maccy CosHna.
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POXJEHUE COJIHLIA

06nako cTano BpallaTtbes, braropapsa uemy npruobpeno Gopmy CNAKCHYTOro Aucka. MNoa AencTBrem rpasu-
TaLUK (CUABI TAXKECTM) HAYaAOCh CXATME M OCHOBHasA YacTb BELLECTBa BpallatoLLIerocs AMcka cobpanach
B €ro LeHTpe. LieHTpanbHOE AP0 YMEHbLLIAAOCH, NPUTAr1Bas K cebe Bce HoAbLLE BelllecTBa. B Kakoit-To Mo-
MEHT B €ro HeApax noa AEMCTBMEM OrPOMHONO AGBAEHWSA BCTbIXHyAA TEPMOSIAEPHASA PEAKLMA — U 3aXIAaCh
3BE3Aa, KOTOPYHO CO BpEMEHEM Ha3BaA COAHLEM.

I'OJIYBBIE 1 KPACHBIE

Aaxe ecAn CMOTpPeTb Ha 3Be3Abl 6e3 BUHOKAS

AW TEAECKOMNA, MOXHO 3aMETUTb, UYTO OHU OTAU-

yatotcs no ugety. OkasbiBaeTcA, UBET — MOKa-

3aTeAb Temnepatypbl 3Be3abl. Camble ropsune

3BE3Abl OTCBEUMBAOT BEABIMU MAW TOAYOLIMM

oTTeHkaMu. Temneparypa uUx NOBEPXHOCTU MO-

XXET AOCTMIraTb AECATKOB ThiCsiU rpaaycoB! Kpac-

Hble 3BE€3Abl CPAaBHUTEABHO XOAOAHbIE, TO ECTb

Temnepatypa ux MOBEPXHOCTU He npeBbiwaeT TunuuHoe za3onsLiegoe (Wil MOJEKYNIPHOE)
+2000—3000 °C. CoAHUe fBAAETCS OTHOCU- 06.1ako 8 co3se3duu OpuoHa, 8 KOMOPOM
TEAbHO XOAOAHOW XeAToM 3Be3p0i. Temnepaty- npoucxodum poxcoeHue HO8bLX 38e30

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

PASMEPDbI AUCKA

AMcK Bpawarowierocs
ra3onbIneBOro obnaka umen
10 MApPA KM B nonepevyHuke
(npubAu3uTEeAbHO pa3mep
op6butbl HenTyHa) U TOALLUHY
OKOAO 200 MAH KM —

3TO HEMHOro 60oAbLue,

yeM paccTosiHue oT 3eMAU ITIpomonnanemHstil duck. Konvua okpyez mo00020 ConHua —
Ao ConHua. 6ydyuwsue niaHemst 8 npouecce opmMuposaHus.




OBPA3OBAHUE IVIAHET

Apyrasa yacTb obAraka NPOAOAXAAE MEANEHHO Bpa-
LLATbCA BOKPYr LEHTPAAbHOIO cryweHusa. Ha ero
nepudepun ras KOHAEHCUPOBAACA B TBEpAble
MbIAEBbIE KPYNMUHKU — YacTulbl. M3 HUX cO Bpe-
MeHeM MPOoU30LLIAC 06pa3oBaHMe BOAbLLIOTO KOAU-
yecTBa TEA PA3MEPOM B HECKOABKO KUAOMETPOB.
OHM NPOAOAXKAAM PACTU, MPUCOEANHAA K cebe Apy-
rue, bonee Menkme 06beKTbI. MPoUCXoAMAa aKKpe-
LMA — obpasoBaHMe NAAHETbI U3 POS TBEPAbIX TEA
M MbIAEBbIX YacTul. B pesyAabTate 3Toro npouecca
06pa3oBan0Cb BOCEMb HOAbLLUX MAAHET.

ConHeuHasn cucmema sxarouaem ConHue
u 8ocemdb nianem: Mepkypuil, Benepy, 3emuto,
Mapc, Onumep, CamypH, Ypaxn u Henmyh.

.

CTPOEHME COJIHEYHOI CHICTEMEI

B ueHTpe pacnonoxeHo COAHLE, OKPYXXEHHOE YEeTbipbMSi MaAbIMU MAQHETAMU U UYETbIPbMS OOAbLLIW-
MW — ra3oBbIMW FTMraHtamMu. Ha paccrosaHmn, npoctupatrouiemes ot 30 oo 50 a. e. ot ConHua (a. e. —
acTpoOHOMMYeCKana epAnHULA, paBHaa 150 MAH KM), €CTb 3HAUMTEABHOE KOAMUYECTBO HEBOABLLNX TEA (TaK
Ha3biBaeMbli nosac Konnepa). A BO BHeLWHMX obaacTax COAHEUYHOW CUCTEMbI MMeEETCa chepuyeckoe
006AaKO AeAsIHbIX YacTuLL, KOTOPOEe NPOTAHYTO Ha paccTtosiHue Ao 100 Tbic. a. e. oT CoAHLa (ero HasBaAu
obrakom Oopra).

PASMEPHI IVTAHET

MpuBepeM ele oaHy cxemy COAHEUHOWM CUCTEMbI, YXXE C COMOCTaBUMbIMU pa3MepamMu 06beKTOB. XO-

POLLIO 3aMETHO, UYTO BCE YeTbIpe MAAHETbl 3eMHOM rpynnbl — Mepkypui (1), BeHepa (2), 3emaa (3)

n Mapc (4), — BMecTe B3fiTble, MEHbLLE CAMON MAaAEHbKOW U3 YETbIpeX ra3oBbiX NAQHET-TMraHToB: tOnu-

Tepa (5), CatypHa (6), YpaHa (7) u HentyHa (8). CoAHLE Xe HACTOAbKO BOAbLLE BCEX MAAHET Hallen
. 1 CUCTEMbI, YTO Ha 3Ty CXeMy NOMECTUACA AULLb ero Kpaeluek (9).
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l'IJIaHeTbI

3emJid cTajia 06paSOB'LIBaTLC5I IIIpI/IG._JII/IISII'/I_TeJIBHO 4 MJIpp; 500 muiH JeT Ha3aza. B ee oc- -
HOBY JIETJIA ABUTOBIINECA BOKPYT MOJIOAOrO CBETHIA U nbc'roaHHo CTaJKHBaBIIHECA
MeXy co00l TBepble YaCTUIIbI, KOTOPbIe BO3HHKJIH U3 MeXX3Be3HbIX IIbLJIM U ra3a.
Ha panHeM sTane ¢opMUpoOBaHUA 3eMIsd npep;CTaBJmJIa ‘coboii KpaCHO YyepHoe ma-

pooGpasHoe TejIo, HAOJIHEHHOE Ia3aMy U COCTOSIBLIEE U3 OFPOMHOTO KOAMYecTBa.

PaCIUIaB/IEHHBIX META/UIOB M APYTHX BEIIECTB. 3eM/Isl B X0Je CBOeil paHHEM oF
 I[MH NPOIIUIA HECKOIBKO STallOB: dasy akkpenyu («pokAeHUs»), Gasy. pacIiaE
' BHeIIHel cq)e‘pm 3eMHOro mapa u dasy nepBHquH KOPBI (2<J1yHHy10>s) '

I'OPAYAA IVTAHETA

B nepBoe Bpemsi NnAaHeTa AOATO OCTaBaAaCb XOAOAHbLIM
KOCMWYECKUM TEAOM. B KOHUE dasbl akkpeumn Havyaracb
WMHTEHCUBHas ee boMbapAMPOBKA KPYMHbIMU MeTeopUTa-
MU. NTPON30LIAO CMABHOE pa3orpeBaHue, a 3aTeM MOAHOE
pacnAaBAEHWE BELLECTBA BHELLIHENO CAOS MAQHETHI.

AAPO U MAHTUA

B dase pacnaaBaeHUs, NpUMeEPHO 4 MAPA AeT Ha3ap, Ha-
yano GopMUPOBATLCA SAPO HaLLen NAaHeTbl. Ha 3To ywAo
HECKOAbKO COTEH MUAAMOHOB AEeT. O6pa3oBaHUe APyrux co-
CTaBHbIX YacTen 3eMHOro Wwapa — Kopbl U MaHTUK — NPO-
M30LLAO MO3Xe U NMPOAOAXKAAOCH ropas3pa0 AOAbLLE. OKOAO
3,8 MAPA AET Ha3aA CAOXKMAACH NepBasi Aerkasi rpaHUTHas
kopa. B T0 BpeMsi nAaHeTa yxxe MMena ra3oByrO U BOAHYHO
000NOYKM.

3eMHas Kopa BHellHee AApO

BepxHsis . 3 B BHyTpeHHee
MaHTUA - .

HuxHAasA
MaHTUSA

-

OrHEHHbIN OKEAH

0AHO BpeMs NOBEPXHOCTb 3eMAU
npeAcTaBAfina cO60M OKeaH
pacKaneHHOro TAXKeAOro BellecTBa
C BbIpbIBalOLLMUMUCAH U3 HETO ra3aMu.
B Hero npoAoOAKaAU CTPEMUTEABHO
napaTb Kak MaAble, TaK U KpynHbie
KOCMMUUYECKHUE TeAa, yAapbl KOTOPbIX
0 )XUAKYIO MOBEPXHOCTb Bbi3blBaAU
BCNAECKU, 0bpa3oBaHue poHTaHOB
U T. n. Hap packareHHbIM OKeaHOM
NPOCTUPAAOCH CMIAOLLDb YKyTaHHOE
rycTbiMu1 TyuamMu Hebo.

PackanenHas Nno8epxHOCMmMs

3emnu 6 hase pacnnasneHus.



JIYHHBIN IEN3AXK 3EMJIU

B «\yHHOW» palde HayaAOCb OCTbiBAHME PacrAaBAEHHOrO
BELLECTBA BHeLLHEN cdepbl 3EMAU BCAEACTBUE UBAYUEHUSA
TenAa B KOCMOC U ocAabAeHMa MeTeopuTHOM Bombapan-
POBKU. ATO NPUBENO K 0OpPa30BaHUIO TOHKOW MEPBUUHON
KOPbl, COCTOSABLLEN U3 Ba3aAbTOB — OCTbIBLLMX AAB. B Teue-
HWe Bceun 3Ton dasbl MPOAOAKANOCH 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 PpaHHEN 3EMHOM KOPbl HA3bIBAETCS TAKXKE «AYHHOW».

CNOXHbIN COCTAB
3emMHan Kopa usyueHa Ha rhybuHy
20—30 kM. Mo pe3syabTaTtam
dHaAu3a MHOIFTOYUCAEHHbIX
0o6pa3L0B ropHbIX NOPoA

U MUHepanoB, BbIXOAALLUX

Ha NOBEepPXHOCTb 3€MIAU

npy ropoobpasoBaTeAbHbIX
npoueccax, a Takoke B3ATbIX

U3 roOpHbIX BblpaGOTOK 7] rl\y60KMX
6ypoBbIX CKBa)XWH, ObIA BbIYUCAEH
cpeAHuﬁ COCTaB XUMUUYECKHUX
3AEMEHTOB 3eMHOM KOpbl.

OTKYZA B3AJIACH BOZIA?

AOATHE TOAbI HOHYIO 3EeMAKD COTpPSACaAM MOLLHbIE B3pPbl-
Bbl — 3TO BbIXOAMAM HapyXy padAnyHble rasbl. OAHUM
13 Taknx ra3oB OblA BOASIHOM Nap. Koraa NnoBePXHOCTb NAa-
HeTbl HayaAa OCTbiBaTb, @ ee Temnepatypa MOHU3UAACh
A0 +100 °C, nap ctaA NpeBpaLLaTbCs B XXUAKYHO BOAY.

Apyrue:
WUTaH 3NEMEHTbI
01 >0

Boaopoa  Yraepoa 4 _
.' | ! i‘ﬁ 3 - h R — e e —_— ~

ITadarowue Ha 3emiro KomemslL NPUHOCWIU € 0601l
Xumuueckuil cocmae 3eMHO1L KOpbL. J1ed u 800y U opMUPOBANU OKEAHDBL.

~ Y DL

ApKTUKa

CeBepHas - h
Amvepuka . o

MaHreq NaBpa3sus n loHABaHa CoBpeMeHHbIN MUp
JeuinceHue uacmeil cywu 3emau.
IToHauany nogepxHOCMb 3eMAU COCMOANA U3 HECKObKUX NO0BUNCHBIX (hpA2MeHMOo8 —
KOHMUHEHMAbHbLX naum. [opazdo nosice chopmuposacs Hoswlil caepxmamepuk IlaHees.
Ou cywecmsosan 335—175 man iem Hasdao, a saamem pacnaucs Ha uacmu — Jlagpasutro
u I'oHOBAMY, U3 KOMOPBLX CO 8BpeMeHeM B03HUKAU HblHeWHUE MAMepUKU.




Kak 3apoaniach ’K1U3Hb

IOHas 3emiis ObUIa Oe3:XKU3HEHHOU IUIaHeTol. B Te fasekue BpeMeHa ellle He Cylile-
CTBOBAJIO HU IUIOTHOM aTMocdephl, HA BOAHBIX 6acceiiHOB, TO eCTh HauboJIee 6Jraro-
MIPUSTHBIX Cpe/ AJisi BOSHUKHOBEHMS, OOMTAHUS U 3alllUTHI OT Pa3pyllIeHUs KU3HU.
Ho nmiaHeTa HeZi0Jro0 (110 KOCMHYeCKUM MepKaM) OCTaBajach IyCTHIHHOM.

g | . - )

Hcmopusa 3emau 8 kapmuHkax.

YCAOBUA, OBECNEYUBAKOLLUUE XXU3HDb
e 3awwuTtHaa atmocdepa. Hawa nanaHeTa oKyTaHa CAOEM ra3oBOM
060N0UKH, KOTOpPaA 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 COAHEUYHbIE AYUU
M pacnpeaensifi Hy)KHOe KOAUMUYECTBO TeNAa Nno ee NOBEepPXHOCTH.
MaopopoaHas nouBa. IoBEpPXHOCTHbIM CAOM CyLUU 3€MHOro
wapa — 310 nouBa. [AaBHbIM ee CBOMCTBOM cCUMTaeTcs
NAOAOPOAUE, TO €CTb CNOCOBHOCTL 06ecneunBaTb pocT
M pa3BUTUE pacTeHUM. A BeAb UMEHHO OHU ABAAIOTCA
Ba)KHEMLUUM UCTOUHUKOM NMULLU
ANA )KMBOTHBIX U AIOAEH.
XXuButenbHan Baara. Bopa coctaBaAeT 3HAUUTEABHYHO YAaCTb KaXKAOro )KMBOrO opraHusma.
Hanpumep, uenoBeK Ha ABe TPETU COCTOUT U3 Hee. be3 noTpebAeHUA 3TOU XKNBUTEAbHOM
BAaru oburarenn 3emMAU NpocTo He MOrAU 6bl CcyLecTBOBaTb.
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IIEPBBIV TPEIET "KU3HU

Koraa Ha 3emae nosiBUAACb XU3Hb? ApeBHEN-
lne ee caepbl ObiAM HarAeHbl B TpeHAaHAUN,
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-
KAETOUHbIE MUKPOOPraHW3Mbl — MUKPOOBI.
)KM3Hb cyulecTBoBaAa B BOAOEMAX, Ha FAyou-
Hax 10—50 m. Bce HbIHE XunBYyLLME OpraHU3MBbl
NPOU30OWAN U3 EAMHCTBEHHOW NepPBOObLITHOM
KAETKM, NOSABMBLUENCA OKOAO 4 MAPA AET Ha-
3aA. Kak oHa BbIrAsiAeAa, HEM3BECTHO, HO CTaAa
npeakoMm 6onee NO3AHUX OPraHM3MOB — OAHO-
KAETOUHbIX BakTtepui 1 apxen. OAHUMU U3 HUX
6bIAV UMaHOBAKTEPUU, XMBYLLUME MO CEN AEHb.
OHM CNOCOOHbI K CyLLLECTBOBAHUIO B AHOObIX YC-
AOBUSAX, AAXE HEMPUEMAEMbIX AAA APYTMX XKK-
BbIX OPraHM3MOB.

KAK U3YYAIOT NPOLUAOE HALLEW NMAAHETDI

HaAnuue aTuX Tpex ycAoBUI NpUBENO

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

y BCEX XXUBbIX CYLL,ECTB eCTb HeuTo obLuee,
BbIAEAAIOLLLEE UX CPEAU HEXXUBOW NPUPOADI,
Hanpumep cnocobHOCTb K pa3BUTUIO. )KU3HDb
Ka)KAOro opraHu3mMa NpoxXoAUT No-pa3HoMY,
HO AO60M U3 HUX, ByAb TO rpub, pacTeHue
WAU YENOBEK, PacTeT U B KOHLLe KOHL0B
npeBpaLLaeTcA BO B3POCAOE CYLUECTBO.

CYLIECTBA, ITIOJAPVBIINE
HAM KHNCJIOPO/,

MepBble XMBblE OPraHWM3Mbl HE HYXAAAUCH
B KuUcAopoae. B atmocdepe ero torpaa nou-
TM He 6bIA0. HO KPOXOTHble LMaHObaKTepuu,
WAU CUHE-3eAeHble BOAOPOCAWM, BOCMPUHUMASA
COAHEUYHbIM CBET, MOrAOLLAAU YTAEKWUCAbIN a3
N BbIAEASIAU KUCAOPOA. [lpouecc 3T0T Hasbl-
BaeTcsi GOTOCUHTE3OM, U CETOAHA OH MPUCYLL
BCEM 3€eAEeHbIM pacTeHMaAM. HO B APEBHOCTM
UMEHHO LMaHOBaKTEPUN HACBLITUAK aTMOChHepPy
KUCAOPOAOM.

Iluano6akmepus
(cuHe-3esieHass 6000POCb)
gvllesisiem KUcaopoo

8 peaynsmame ¢homocuHmesa.

0 AaAeKOM MPOLUAOM Hallel NAaHETbI AOAU Y3HAIOT, U3yuas TaK Ha3blBaeMble 0CaAOUYHble
nopoabl. U3 TaKMX NOPOA COCTOUT BCA NOBEPXHOCTb 3eMAU. OcapouHble NOPoAbl, 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

pa3pyllieHUA Ha AHe BOAOEMOB U B NouBe.




ZAare

ITPOKAPUOTDBI

Camble ApeBHUE Bonee-MEHEE AOCTOBEPHO OMPEAEAMMbIE OCTAaTKU XUBbIX KAETOK UMEKOT BO3pacT
3,7 MAPA A€ET. 310 ObIAM NPOCTENLLNE XUBbIE OPraHU3Mbl — NPOKAPUOTbI. UMEKTCH Takke CBUAETEAb-
CTBa O TOM, YTO XM3Hb MOIAA BO3HWKHYTb HAMHOIO PaHblLE, B TEYEHUE NEPBbIX HECKOABKUX COTEH MUA-
AMOHOB AET MOCAE TOro, Kak NOBEPXHOCTb 3EMAM OCTbIAG U 3aTBepAena. [103ToMy ecTb BECKME OCHOBa-
HUA NpPeAnoAarath, YTo XU3Hb Ha 3eMAE 3apOAMAACH B MPONUTAHHOM BOAOW M PasHbIMU XUMUYECKUMU
BELlEeCTBAMM NEPBO3AAHHOM FPYHTE N BYAKAHUUYECKMX NenAax okono 4,0—3,9 MAPA AET HA3aA.
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ITPOKAPHOTDBI 1 IPYTUE

Bce n13BecTHble OpraHn3Mbl MOAPA3AENS-
tOT Ha MPOKaPUOTbI U AyKapuoTbl. Mpoka-
PUOTOB PA3AEASIOT Ha ABE rpynnbl, Ha3bl-
BaeMble AOMeHaMu: 6aKTepun 1 apxeu.
K 6akTepusiM OTHOCATCS TakXe CUHe-3e-
AEHble BOAOPOCAU. dyKapuoTbl — 3TO 3e-
AEHbl€ PacCTeHUS, TPUOBI, NPOTUCTbI U XU-
BOTHblE. [Ipokapuotamu OblAM MepBble  CmpoeHue 6aKkmepuaIbHOL KJAemKu.

XWBble OpraHu3mbl Ha 3emae. OHM MpeA-  Bo 8mopoil Muuapo siem 3eMH020 Cyuecmeo8anust
CTaBASIAM COOOM OAHOKAETOUHbIE XUBbIE (3,8—2,7 mapd nem nHaszad) 6uocgepa bvLna cnaows
OpraHu3Mbl, He 0bAaAaBLUKeE (B OTAUUME npokapuomuotil. HHbIMU c108aMU, CYULECMB08AL
OT 9yKap1OTOB) KAETOUHbIM SIAPOM. mosnvbko bakmepuu — 00HOKIeMOUHble OP2AHU3MbL,
He umeswue 0pa.
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IIEPBBIE IITAT'U

YTt06bI XXM3Hb BOKPYr Hac cTana
TakoW, KaK cenvac, 6bIA Npown-
AEH AOATUM NyTb YCAOXHEHUS
NnepBbIX KAETOK U 06beANHEHUSA
MX B MHOTOKAETOYHbIE OpPraHm3-
Mbl. [lepBble XUBbl€ OpraHu3-
Mbl, KaK Tbl y)X€ 3Haellb, HE UC-
NMOAb30BaAM KUCAOPOA, HO KOTAa
€ro CTan0 AOCTaTOYHO B aTMOC-
depe, NOABUAUCH WU HYXAAO-
wmecs B Hem. Mpoun3oLno 31o
2,25 MAPA AET Ha3aA.

Hacekomble

[Mpoune
XMBOTHbIE

PacteHus
Mpn6bI

bakrepuun
n apxeu

s [1poTUCTbl

Bnazodaps kuciopody Ha 3emsie noABUNOCH 8Ce
pasHoobpasue co8pemMeHHbIX HCUBBLX CyuUl,ecms.
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YC/IOKHEHUE KJIETK

MpocTenlure nepBble KAETKU B XOAE AAUTEABHOW 3BOAKOLIMM MPEBPATUAUCH B 3YKAPUOTOB — KAETKM
¢ AApoM. CAYyYMAOCH 3TO MPUMEPHO 2 MAPA AET Ha3aa. baaropapsi HaAMUKIO fAPa, COAEPXKALLErO Ha-
CAEACTBEHHYIO MHGOPMALMIO, AYKaPUOTbl CTaAWU CNOCOOHbBI GOPMUPOBATh Pa3HO0OPAa3HbIE TUMbI KAETOK.
Baktepun Ha Takoe He cnocobHbl. MMeHHO BAaropapsi aTOMy CBOWCTBY 3yKapuOTbl CMOMAM CO3AaBaTh
MHOFOKAETOYHbIE OPraHn3Mbl. ATO CTAAO HaYaAOM BOAEE CAOXHBIX GOPM XU3HWU — rPUOOB, PacTEHUN,
XMBOTHbIX U B KOHEYHOM CYETE HAC C BaMMU.

WA Ty =
TN

YTO TAKOE AIAPO YXUBOW KAETKU?
KneTouHOE AAPO — Ba)KHeHLIan 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 Haxodmucs KjiemouHoe s10po.

LA

Knaccudukauus muevlx op2aHu3mos.

BepxHuil psd: bakmepuu, apxeu u 3ykapuomst. Kaxcoas us amux epynn e 6uosio2uu
Hasvleaemcst 00MeHOM.

HuxcHuil psio: npomucmal
(Mukpockonuueckue,

8 OCHOBHOM
00HOKJIeMOUHble
0p2aHU3Mbl, HANpUMep
amebwl), 2pubbl,
pAacmeHuUst U HUBOMHbLe.
Kaxcoas usz amux epynn
Ha3blB8AEMCs UapCmaeoM.

JlomeHul

Ilapcmea Pacmenus sKueommHule




: %\Bce'BH,qm )I(PIBBD( cymeCTB oﬁnTalomple Ha 3e1vme B HAllIU THY, IIPOUCXOASAT OT APYTUX BU- F
e A 7i0B, ’KMBIIHMX PaHBII e, KOTOpHe B CBOIO O4Yepe/ib, MPOMCXOJAT OT APYTHX, elile Oojee paH-
-7 HUX, ¥ TaK janee. Taleﬂe HOCJIEAOBaTeJII)HOCTI/I BUZIOB 00Pa3yloT BETBU IBOJIIOLIIOHHOTO
n;peBa. Jns moGLIx /:[Byx COBPEMEHHBIX BU/IOB MOXHO ITPOCJIEAUTH UCTOPUIO UX BO3HHKHO-

SRR .
KAK »K/3Hb BBIIIIJIA HA CYIIY?

[epBbIMU CyLLYy CTaAK OCBamMBaTb pacteHus. Nponsowno ato 499—472 MAH AeT Ha3aa. Koraa nosBUAUCH
AE€Ca U3 TMraHTCKMX XBOLLEW M NANOPOTHMKOB, Ha CyLLy CTaAW NOCTEMEHHO BbIXOAWUTb XUBOTHbIE. [pea-
CTaBAfELLb, KaKasa HyXHa BbiAa AAA 3TOTO CMEAOCTb? MoUTK TaKan Xe, Kak AAl BbIXOAA B KOCMOC, AaXe
60AbLLAA, MOTOMY UTO KOCMOHABTbI MMEAW 3apaHee NoCTPOEHHbIE KOCMUYECKUE KOPabAM 1 ckadaHAPbI,
a NepBONPOXOALbI CYLLN AOAXHbBI ObIAM B MPOLIECCE IBOAKOLIMM CaMU OTPAcTUTb cebe Aanbl, YTobbl XO-
AWUTb, U AETKKE, YTOObI AbllLaTb BO3AYXOM. HEYAMBUTEABHO, UTO 3TU CMEAbYAKM AOATOE BPEMS COXPaHAAN
Xabpbl. [TOTOM NOSABUAUCH 3EMHOBOAHbIE (AMOUOUM), AMUUHKU KOTOPbIX MMEKT Xabpbl, @ B3POCAbIE
0c0bu — TOAbKO Aerkne. OT 3eMHOBOAHbIX MPOM3OLLUAK ALLEPULLI, OT HUX — NTULIbI U MAEKOMNUTAIOLLME.
A 3aTeM MUAAMOHBI AET 3BOAKOLIMKU NMPUBEAU K MOSIBAEHUIO YEAOBEKA.

KTO APEBHEE?

JKMBOTHbIE, OT KOTOPbIX BEPET HAYaAO POA AHOACKOM — YeAOBeKOOOpa3Hble 06e3bsiHbl. ATU CO3AaHUSA
AOBOABHO CMAbHO OTAMYAAMCH OT HbIHE XMBYLLUMX YUEAOBEKOOOPA3HbIX 06€3bsH. TeM HE MEHEE 3TO ObIAU
obLiMe NpeaAkn BCEX COBPEMEHHbIX YUeAOBEKOODOPa3HbIX 06e3bsiH 1 YenoBeKa. Ha 310 «ropaoe» 3BaHue
€CTb HECKOAbKO NMpeTeHAEHTOB. OAMH M3 HUX — MPOKOHCYA, adpukaHCcKasa obesbsiHa, XuBwasa 18 MAH
A€T Ha3aa. OHa BecuAa oT 20 Ao 40 kr. Cuntaetcs, UTo OT Hee NPOM3O0LLUAU, C OAHOM CTOPOHbI, KPYNHbIE
yeAoBeKOoObpa3Hble (LLMMNaH3e, FOPUAAa U Mbl C BaMK), @ C APYrol — BETBb BOAEE MEAKUX APEBECHbIX
06e3bsiH Bpoae rubboHa.
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Yapnws3 /JapeuH.

B 1859 2. amenutickuii yuenwtil Yapnws3 /lapsur 8vinycmuLnt kHuzy «IIpoucxoscoeHue
8008 nymem ecmecmaeHH020 ombopa, unu CoxpaHeHue 6.1a20nNpusmMcmayemblx
nopod 8 60pbbe 3a JHU3HB», 20e ONUCA CBOK) MEOPUI0 3B0JIOUUL 8UO08

PACMeHUTl U HCUBOMHbBIX C YHUEMOM UX NPOUCX0H#CcOeHUsL 0m bosiee paHHUX 8UO08.
A8 1871 2. bbLna sbinyuieHa eule 00Ha KHuza — «[IpoucxoxncoeHue HesoseKa

U nos1080otl 0ombop». B Hell OH U3I0McLL cB8oU UdeU YXce 0 NpoucxoxcOeHuL ito0etl.
OHU 0cmarnmcst UCMUHHBIMU U CeUUac, HeCMOmpsl HA MO UMO 8 Mo 8peMsl noumu
HUue20 He 6bL10 U38eCMHO 00 Uckonaemblx npedkax uesogekd. Co epemeHem
621a200apst MHOJCeCMBY HAX000K, COeJIAHHBLX ApXeon02amu U AHMPONON02amu,
meopus lapsuHa nosyuuna noomaepicoeHue.

‘? ECTECTBEHHbIW OTEOP B AENCTBUU
CKOpPOCTb Ba)KHa KaK AAA XULLHUKOB,
TaK U AAA TPABOSIAHDBIX, 32 KOTOPbIMMU
OHM OXOTATCA. XULLIHUKY Ba)KHO
AOrHaTb, )XepTBe — ybe)xaTb. B TeueHue
MHOIMX NOKOAEHUH A0ObIBaAU
nuiy cebe ¥ CBOMM AeTeHbILam
camble GbICTpble XULLHUKM,

a ycnewHo cnacaAuCh OT HUX caMmble
6bicTpOHOrMe TpaBoAAHbIE. OHU-TO

M OCTaBUAU NOTOMCTBO, CPEeAU o Tenapod — pekopOocmeHn
KOTOPOro BbDKUAM TOXKe GbicTpeuLume. no ckopocmu
Tak no ce AeHb paboraer cpedu Ha3eMHbLX

€CTeCTBEHHbIM 0TOOP AAA 3BEpEM. HUBOMHDBLX.

HJII/IOBAT

Bonee noAxoAALLMM Ha KaHAMAATYPY Hallero obLLero npeaka cenyac cuntaetcs nanobart. Ata obesbaHa
XWMA@ OKOAO 12 MAH AET Ha3ap, a BecuAaa Beero 4—5 kr. MopAor NAMo6aT ObIA OUEHB NOXOX HA HALIEro
coBpeMeHHUKa rmbboHa. Yepen un 3ybbl y 3TOro CyLLecTBa BECbMa apXanyHbl (TO €CTb HbIHE TaKKX Y obe-
3bSH HET), TOTAQ KaK CTPOEHUe 3ansicTbs BAM3KO K uenoBedeckoMy. C TakuMu pykamu obe3bsiHa He MOorAa
npbiratb No BeETKaM, Kak rMbOOH, a Aa3ana No AepPeBbAM MEAAEHHO, Hanopobue WwKumMnaH3e. Kpome
TOro, y nAMobaTa UMeoTCs YepThbl, KOTOPblE CBA3bIBAKOT Er0 CO BCEMU 06€3bAHAMK U AFOAbMMU.

Maa RO el GO P S SN
CoepemeHHblil 2uOOOH OUEHBb NOXONC HA 0AEK020
o6uwezo npedka nrodeil u 06e3bsH.
Bemab 3801104U0HH020 0pesa, 8edyuias om amoezo (WU UHO020, ecl e2o
ombluLym co 8pemeHeM) OpesHez0 8U0A K COBPEeMEHHbLM JH00AM, 0and
HAUAI0 MakxHe HeCKObKUM H0K08bLM 8eMBM, COOMBEeMCmayuuUxX 8uoam,
KOmMopble 8 KOHEUHOM Umoze 8bimepau. [Toamomy 8 pasHwle nepuodbl
Ha 3emJie MO2JU COCYULECMB08AMb HECKOJILKO Ues108eKON000OHbIX 8UA08.




