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Buonorus B nepesofie ¢ rpe4ecKoro o3Ha-
yaet Hayka («noroc») o xusum («6mocn»).
XusHb — 3T0 BCE, YTO pacrer, NUTaercs,
t_| T D |/| 3 v l_I A ET pa3BMBaerTcs, pearupyetr Ha pasppaxe-
HMe, pa3MHO)XaeTcs, Ha4YMHas C KpPOXOT-
HbIX MMKPOGOB 1 3aKaH4YMBas OrpoOMHbIMU
E |/| D J_l D r|/| H O Kutamu. 310 NI0AN, XXUBOTHbIE, PacTeHus,
. 6akrepun, rpubbl. 1 menbuanwmve Bupy-
Cbl MOryT 6bITb XXMBbIMW, HO TOJIbKO BHY-
TPU APYrnuxX XUBbIX CYLLECTB.

KAK PA3SBMBAJIACD

?
EBVIOHOFVISI. PASHOOBPA3ME
Mosiorma — ogHa N3 CaMbIX OPEBHNX HAYK, KO-

TOpasi 3apoannach B anoxy AHTUYHOCTW. [pes- BNOJ1IOIr NYECKUMNX

Herpeveckun dovnocod ApuctoTens cuu-

TAETCA OCHOBAaTenem 300M10MUK, ero YY4eHuK HAyK
TeodppacT — 6oTaHukun. B anoxy BospoxaeHus

BbIn 3anoXKeHbl OCHOBbI COBPEMEHHOW aHa- Bronornyecknx Hayk Q4YeHb MHOrO,
Tomun, B XVIII B. nosBunack 6uonormnyeckas MOTOMY 4TO BENMKO pa3Hoobpasve
cuctemaTuka, B XIX B. — KneTo4yHaa Teopus. OpraHn3moB. 300/10r1sa U3Y4aeT Xu-
B Havane XX B. cTana pa3smBaTbCA reHeTUKa. BOTHbIX, OOTAHMKA — pPacTeHus, MU-
CerogHs 61onorma — 3To CNoXHasa U Cepbes- Konorma — rpubel, MUKpobronorua —
HaA Hayka, KoTopasi UCMoMb3yeT BCe 3HaHUA H6akTepuu, a BUPYCONOrns — BUPYChbI.
0 XMBbIX OpPraHM3mMax, HakomneHHbIE B Teye- B kaxgon n3 3TMx Hayk ecTb CBOU
HVE BEKOB. pasgenbl. Hanpumep, koLuek nayyaet
thenvHonorus, cobak — KMHOMOMWS, Y
a KUTOB U Oenb(rHOB — LeTonorus.
Tonbko He NepenyTan ee ¢ LUMTONOrn- ;
e — HAyKoM 0 KIeTKax, N3 KOTOPbIX &
COCTOUT BCE XXVBOE.

XK1Boi MUp 04eHb Pa3HOOBpPa3eH, KaKoii-To
OfIHOi1 HayKe C HIM He cnpaBuTbes. MoaTomy
Mopckas 6uonoriis — pa3nen 6ronorum MUKpOGKONorist NoMOraeT BoTaHuKe, 2
11 OKeaHoNOor — W3y4aeT Mefy3, a (hn3nonorns — 300510rvn, BeAb BCE
MOPCKMX 3BE3f, AENb(UHOB U Pbi6. XXMBOE B3aUMOCBSI3aHO. -



O YEM PACCKAXET
dn3nofnormaz

Kak Tbl gymaelub, nodemy Tbl 6eraelb,
ObILNLIb, CMEEeLLIbCH, CepamLlbes, 6ouLLb-
CS WUNM coBepLUaellb CMenble MOCTYynKn?
Kak no TBOMM cocygam neperoHAeTca
KpOBb, Kak bbetca cepaue? OTBeTbl Ha 3TK
N MHOrve gpyrue Bonpockl faet u3nono-
rMs — Hayka 0 >XM3HEeHHbIX NpoLeccax op-
raHM3ma, U He TONbKO OHa. Hampumep, Ha-
yKa 3HOOKPMHOMNOrMsi MOMOraeT BbIACHUTD,
YTO NPOMCXOOUT BHYTPW Tebs, korga Tel ge-
peLubes!

CnocobHocTb BbICTPO BeraTh 1 BECENO UrpaTb
BO MHOrOM 3aBUCUT OT (OU3KONIOTNN.

HAYKA O MNOAAX

BoraHvka — pasgen 6uonormm — un3y4a-
€T N KPOXOTHble BOOOPOCIM, U TUraHTCKue
CEKBOWW, M CKPOMHbI MSATANK, 1 MPEKPACHY0
poay. A eLLie OHa pacckasblBaEeT, KaK yCTpoe-
Hbl NNoAbl U CeMeHa pacTeHun. 3TOT pa3gen
6oTaHvkn HasbiBaeTca Kaprionorven. OHa
pacckasblBaeT, HanpuMep, 4T0 MannHa BoBCe
He Aroga, a CnoXHasa KOCTSH-

Ka, NofobHasA MHOXecTBY Ma-

NEHbKNX BULLIEHOK.

ManwuHa — CrnoxHas KOCTSHKa.




CTPOBHMB XUNBbIX OpraHN3moB, UX nNpo-
ucxoxpgeHuve, socnpouwdsegeHve m pas-

BUTUE, a TaK)XXe pacnpocTpaHeHue, B3a-

PAEOTA
5/10J10r0B

6uonoru.

AST

MWKPOCKOMN — OKHO
B MUP XXNBOIO

Bce xuBoe cocTouT 13 knetok. Knetku o4eHb
Marbl, MO3TOMY AN1A UX N3y4eHnsa TpebyeTcs
MUKPOCKOTI, KOTOpbIV yBENUYNBAET 1N300pa-
XeHunsa. BblBaldT MUKPOCKOMbI OMTUYECKME,
3MNEKTPOHHbIE U PEHTIEHOBCKME. SNEeKTPOH-
Hble HaMHOro 6onee MOLLHbIE, OHM NO3BONA-
HOT yBMAETb CaMble MEeNK1e AeTanm CTPOEHNA
BMPYCOB, DaKTEPUN U KINETOK PacTeHUi, rpu-

B0B M XUBOTHbIX, HanpmnMvep KpoxoTHbIEe OT- )
BEPCTUA B KJNIETOYHbIX CTEHKAxX n MeMGpaHaX.
YEM 3AHUMAIOTCH
BVIOrEOrPA®bI?

3T y4eHble 3aHNMAKTCS 04EHb HEODbIHYHOM Ha-
ykon — Buoreorpadoment, Kotopas 0bbeauHAET
6uonoruio 1 reorpaduo. OHY N3y4aroT, Kak Xu-
BOTHbIE, PacTEHUS M MMKPOOPraHU3Mbl pac-
NPOCTPaHATCA Mo 3eMrie, COCTaBNSOT KapThl,
nokasblBaroLue, rge 0buTaeT TOT UM UHOWN
BuO. buoreorpadmua pacckasbiBaer, YTo Tu-
FPbl XXMBYT TONbKO B A3un, a Aryapbl — TOMbKO
B AMepViKe, Kak B 3aCyLUMMBbIE CE30HbI ThICAY
XMBOTHbIX athprKaHCKOM CaBaHHbI COBEpPLLIAOT
A0Irvie NyTEeLLEeCTBUS U 0 MHOMOM ApYroM.




YYEHbIE,
SALLMULIAIOLLINE
nPPoOAy

3konornss — 3T0 Hayka, KoTopasa 13-
y4aeT, Kakme B3aMOOTHOLLEHMSA Cy-
LLIECTBYHOT Yy NiOAEN, XMBOTHbIX, pac-
TEHV, rpuboB, MWKPOOPraHN3MOB
MeXay cobor 1 C OKpyXatoLLen cpe-
Oon. Y4yeHble-3konoryu 3aHMMatoTCs
npobrnemamMn OKpyXarLLUer cpebl
1 pa3pabaTbiBaloT Mepbl 419 YMEHb-
LLIEH/S1 BO3MOXXHOI0 Bpeaa nNpupoae.

Jkonoru 6epyT npoby Bo3ayxa.

YTO U3YHAIOT TAWHbI MNKPOEOB
NAJIEOHTOJIOI N? Y4deHble-MUKpoBr1osori 1 BUPYCONori N3y4aroT MUKPO-

opraHn3mbl — 6akTepur, MenbyanLLne rpybhbl, BUPY-
[ManeoHTONoOrMs — Hayka 06 opraHus- Cbl, — BbISICHSAOT, Kakow Bpe U Nomb3Y OHU MPUHOCHT,
Max, KOTOpble CyLLIieCTBOBanM B Jane- Kak 60poTbCs C 601e3HETBOPHBLIMI MUKPOOPraHN3Ma-
KOM MPOLLISIOM U OT KOTOPbIX COXPaHW- MW U KaK NPUMEHSATB Te, YTO HEOBX0AVIMbI HaM.
NMCb UCKOMaeMble OCTaHKU 1 Mpo4ve

cnegpl XWU3HeOeaTenbHoCcTU. YyeHble-
ManeoHToNnorn n3y4aroT 3T PackoriaH-
Hbl€ OCTaHKW 1 ONMPefenatoT BHELLUHUN
BWO XXMBOTHBIX U PacTEHUA N BPeEMS,
Korga OHW XUin v pocrn.

PEKW B Monckax nioaopoaHbIX MECT.

Ha cneuvarnbHoi

nocyne — datuke letpn —
YYEHbIE BbIPALLMBAIOT KYMETYPb,
COAEepXallie orpoMHoe
KONN4YeCTBO OTAEMbHbIX
bakTepun unu rpubos.




Y4yeHble cHUTAKOT, YTO XXU3Hb
BO3HUKJIa B pe3yJibTaTte 3B0-

KAK 3APOVIIACH [eeiet

ro cHavana pfoJ)KHa 6bina
noABUTbCA HawWla MnJaHeTa,

XMN3HB?

4YTO BbiJIO B CAMOM
HAYAJIE?

CyLecTByeT Teopwsi, 4To okono 14 mMnpg neT Ha3ag Npoun3o-
Lwen bonbLuor B3pbIB, B pe3ybTaTe KOTOporo Bo3HMKa Bee-
neHHasi. CHa4ana nosiBUNMCb 3NEMEHTaPHbIE YacTuLpl, 3a-
TEM aTOMbI, MOMNEKYIbl, 3BE3AbI, MAHETbI, B TOM YMCIIE HaLK
ConHue 1 3emnsi. Ho 4To6bl BO3HMKA XN3Hb, HY>HbI 0CO6ble
YCINOBUS: KMCNopoaHasa aTMocdepa C 030HOBbLIM CIOEM, XN-
Kas Bofa, nogxopsllee paccTtosiHve Ao ConHua 1 Temnepaty-
pa. B aTnx ycnoBusix n okasanack 3emnsi.

ECTb JIN )KN3Hb N0 0JHOI M3 BEPCWIA,

XWN3Hb 3APOANNIACH
' d
HA OPYI'X NMNAHETAX® HA GEPEFAX JIPEBHEFD
Miopen Bcerga VHTEpecoBaro, ecTh N XU3Hb Ha Opyrvx OKEAHA, B MEJIKUX

nnaHeTax. Korga YenoBeYecTBO BbILUO B KOCMOC, OKa3a-

noce, 410 Ha Mepkypun HenogxogsLlasi TemnepaTypa 1 noY- BUHUEMAX, SANOJIHAENbIX
TV HET aTMOCcdepbl, Ha BeHepe oHa 04eHb NNOTHaN, XapKas BOJJ0U BO BPEMS NPWJIUBA.
n aposuTas, Ha JlyHe atmocdiepsl HeT, Ha Mapce oHa 04eHb 3TN OBJIACTY COEP)KANU
6engHa KMCNOPOAOoM, a XMAKOM BoAbl Tam no4Ty HeT. Honu-

Tep, YpaH n HentyH — ra- JOCTATOYHOE KOJINYECTBO

30Bble MMraHTbl, HENpUrog-
Hble OnA Xu3HW. Ycnosus
OIS ee 3apOXAeHVs oKasa-
NMCb TONbKO Ha 3emrne. Bos-
MOXXHO, KOraa-To XW3Hb 0bO-
Hapy>XMTCA 3a npegenammu
ConHe4How cucTemsl, y Opy-
rmx 3asesp.

OPTAHWYECKWX BELLECTB,
KOTOPBIE C TEYEHWEM

BPEMEHWN ObPA30BAJIN
NMEPBLIE KJIETKIA.

3emns — nnaHera, Goratas
BO/O0 1 KCNOPOLOM, TOMbKO OHa
i B ConHeYHom cucteme npuroaHa
10 AN XKN3HN.




I'IepBble Bronornyeckrie Monekynbl
1 MEPBbIE KNETKW MOJIOXWIN Ha4ano
XN3HW.

bonbLuoit B3pbIB
W paclumpeHve BecenenHon.

LinaHo6akTepus (cuHe-3eneHas
BOJOPOCHb) BbIAENSET KNCMOPOA
B peaynbraTe (HOTOCUHTE3a.

KAK XXE BO3HUKIJIA XXN3Hb?

B obnake, n3 KoToporo BO3HWKa 3emMrid, a N0TOM 1 Ha Camoi
nnaHeTe BO3HWUKIN HEOPraHNYecKre BELLECTBA, 3aTeM — Ca-
Mble MPOCTbIE OpraHN4YecKre, KOTOpble COCTOAT U3 yrnepoaa,
BOOOpOAa, K1cnopoga, a3ora, gooccopa. OHm ctanm nocTe-
MEHHO YCMNOXHATLCSH, BOSHUKIN B1ON0rnYecKme Monekynbl —
HYKENHOBbIE KMCNOTbI, 8 NOTOM Y NepBble KNeTKu — Lwapu-
KW C >XXMpoBOM 060no4kon. [pomsoLuno 3To, ckopee BCero,
B Boge 3,7—4,1 mnpa net Hasag. Havanack aBonouus, npu-
BefLLan K NOABNEHNIO BCEX XMBbIX OPraHN3MOB.

CYLWECTBA, NOAAPUBLUME
HAM KAUCJIOPOL4

[NepBble XMBble OPraHW3Mbl HE HYXAanMCb B KUCMOPOLE.
B atmocdhepe ero Torga novtr He 6bino. Ho KpoxoTHbIe Lma-
HobaKTepun, NN CUHe-3eneHble BOAOPOCHY, BOCNPUHUMAasA
COfHEYHbIA CBET, NOrNoLLany yrnekmcnbii ra3 1 Bblaenanm
kucnopog. l'pouecc aToT Ha3biBaeTCcsA (DOTOCMHTESOM, U Ce-
roAHsA OH NpUCYLL, BCEM 3eS1eHbIM pacTeHnsaM. Ho B opeBHo-
CTU VMEHHO LimaHobakTepum HacbITunmn atMocdepy K1cno-
pPOOOM.




CnoBo «3Bonwouyusa» B Nepesoge C na-
TMHCKOro O3Ha4aeT «pa3BepTbiBaHMe».

Bbuonornveckas asonwouua — 3TO ecrte-
CTBEHHbIA MpPOLEecC pPasBUTUA >XUBON
3 B 0 J_l |'D LII |/| H npupoasl, nNpu Kotopom ob6pa3ylorcs
HOBble BMAlbl OPraHU3MoOB, a YXXe cyuye-

cTBylowme — nameHsorca. Nx coobuye-
CTBa — 3KOCMCTEMbI — TAK)Xe MEHSAIOTCA.

NEPBbLIE WA |
=\ \W/ iy
Y706bl XM3Hb BOKPYr Hac cTana Takow, \:\\\ /(/

Kak cemnvac, 6bin NporaeH JoNrum nyTb yC-
NOXHEHWH NEPBbIX KNETOK 1N 00bEAVHEHNH VX
B MHOMOKJ1ETO4HbIE OpraHn3Mel. [lepBble Xu-
Bble OPraHn3Mmbl, KaK Tbl YXXe 3Haelllb, He UC-
nonb30Banu KWUCcnopod, Ho Korga ero Crano
[0CTaTO4HO B aTMOCchepe, NoSBUNNCE N HYX-
patomecs B Hem. [ponsoLwuno ato 2,25 mnpg
neT Hasapg.

BonbBOKC — KOMOHUM 13 MHOXECTBA KIETOK,
NMPOMEXYTO4YHOE 3BEHO MEXAY OOHOKIIETOYHbLIM
1 MHOTOKJ1ETO4HbBIM OpraHn3mamu.

R

v'.).'
&

NOABJIEHUE
JYKAPUNOT
N MHOIOKJIETOYHbIX

BakTepuanbHble KNeTkn He UMEKT Aapa 1 Ha-
: 3blBalOTCS MpokapuoTamu. KneTtku, y KoTo-
pbIX eCTb AP0, Ha3bIBAOTCA 3yKapuoTamu,
2. - oHn nossunucb 2,1—1,6 mnpg net Hasap.
JykapunoTbl Jany Havano MHOrOKNETOYHbIM
opraHnamam. Knetok B Takux OpraHMamax
MHOXECTBO, M BCE OHM CMNeuvanM3npytTca

.....

Ha BbIMOMHEHWM pa3Hbix paboT. OpHK 0TBEYa-
tOT 3a 3peHVie, Apyrve — 3a NUTaHwe, TPeTbN —
3a 3aLMTy, YETBEPTbIE — 3@ PAa3MHOXEHME.
Tak NosBUNMCH PACTEHUS N XKNBOTHbIE.
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[peBHne 3eMHOBOAHbIE.

Hacekomble

[poume
XXVBOTHbIE

PacTeHns

I (publ

bakTepun
1 apxeu

A [poTncTsl

brnaropaps kucnopogy
Ha 3emre NosB1NOCh
BCe pa3Hoobpasue
COBPEMEHHbIX XIBbIX
CYLLECTB.

KAK XXN3Hb BbILWIA
HA Cylly?

[NepBbIMK CyLLy CTanu ocBavBaTb pacTeHus. [lpomsolino ato
499—472 mnH net Hasag. Korga noasunmce neca 13 rmraHTCKux
XBOLLIEM 1 ManopOTHMKOB, Ha CyLLYy CTany NOCTEMNEHHO BbIXOOUTb
XWBOTHble. [Ina aToro 6bina HyXHa onpegeneHHas CMEenocTb.
[No4T Takasa Xxe, Kak Ana BbIXoda B KOCMOC, Aa)e 60nbLuag, no-
TOMY YTO KOCMOHaBTbl MMENV 3apaHee MOCTPOEHHbIE KOCMUYe-
ckme kopabnu n ckadhaHgpbl, @ NepBONPOXoALb!l CYLLUM OOMXHbI
6bIM B NpOLIECCE 3BOMNIOLUMM camMu OTpacTUTb cebe nanbl, YTo-
6bl X0OWTb, 1 Nerkre, YTobbl ApllLaTe BO3QyXoM. HeyanBuTensHo,
YTO 3TW CMeSbYaKkn JoNroe BpemMs coxpaHanm »xabpsl. [ToTom no-
ABUNCb 3eMHOBOAHbIE (amdinbumn), IMHNHK KOTOPbIX UMEHT Xa-
6pbI, @ B3pocnble 0coby — Tonbko nerkve. OT 3eMHOBOAHbIX MPo-
N30LLNN FLLepuLbl, 0T HUX — MTULbI U MiekonuTatowme. A 3atem
MUIIMOHbI NET 3BOSOLMM NPUBENN K MOABAEHNIO YENoBEKa.
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FCTECTBEHHbINA

OTbOP

B Bonybeln cTae BbIKMBAIOT M [alOT NOTOMCTBO CaMble
ClJITbHbIE 1 3[10POBbLIE.

ECTECTBEHHbLIA OTBOP
B NEVNCTBUN

[onyctm, 4TO Yy HEKOTOPbLIX BOMKOB B cTae bonee
Kpernkune 3ybbl, 4eM y OCTasnbHbIX, 1 MOTOMY UM Ner-
Yye OTKYCbIBaTb 1 NepexXeBbiBaThb NuLLy. B pesynstaTe
3TW XMBOTHble 6yayT 6onee 300POBLIMU U CUNBbHbI-
MU, Bornee yaaqnmBbIMU B OXOTE, M UMEHHO 3TV 3BEPU
CMOryT BbXUTb M OCTaBUTb MOTOMCTBO, Y KOTOPOro
Takxe ByayT Kpernkue 1 300poBble 3Y6Obl.

EcrecTtBeHHbI oT6Op, 0 KOTOpPOM
mHoro nucan Yapno3 [JapBuH, —
3BOJIIOLNOHHDbIA MNpoLlecc, B pe-
3ynbTate KOTOPOro B nonynsauuuv
yBeNnu4MBaeTcA 4ucno Hauvbonee
NpMcnoco6neHHbIX K YCNOBUAM
cpepbl ocobei, a YNCNO HAUMeHee
npucnoco6neHHbIX YMeHbLUaeTcs,
TO ecTb BbDKMBAKOT U AalOT NOTOM-
CTBO camble CWJibHble, a cnabble
norun6ator.

COBEPLLUEHCT-
BOBAHUE
NMOKOJIEHUN

[MTyubl yMET neTatb, 4TO OaeT UM
OrpoMHble MpeumyLLecTBa. HayunTb-
CA 3TOMYy MOMOI WM ECTECTBEHHbIV
otbop. [lpencrtaBb, MWUMNMOHBI NET
Has3ag Ha 3emMne XUy NTuLenopob-
Hble XXMBOTHbIE, HE YMEBLUWE NeTaTb.
Co BpemeHeM Yy HEKOTOPbIX N3 HUX pas-
BMMacb CNOCOBHOCTb BbICOKO MPbIraTh
N gaxe nponetatb HebomnblLUME OMC-
TaHuun. [pbiryune X1BOTHbIE cnaca-
NNCb OT XMLLHNKOB, BbICTPee Haxoamnm
nmLy. Mo3aTomMy OHM 1 BbXMBANM, a nx
OETEHbILUW yHAcneaoBanM CrnocobHo-
ctn pogutenen. C KaXabIM MoKoneHu-
EM OHW €eLLe BbiLLe Mnpbiranu
1 eLLle OoNbLUe MOy Haxo-
ONTbCA B BO3OyXe. Tak Mo-
CTEMNEHHO MNeEpBble MTULbI
Hay4uImchb neTaTb.

ApxeonTepukc —

NPOMEXYTO4YHOE
3BEHO MexXAay
NPEeCMbIKaKLWMMNCA
1 nTiyamMin.




CKOPOCTbh — 3HAMNNMT X1M3Hb [enapa — pekopaCMEH

Mo CKOPOCTY Cpeau
HA3EMHbIX XIBOTHBIX.

CkopocTb BaxkHa Kak Afsi XULLHMKOB, TaK U Ana TPaBOAAHbIX, 3@ KOTOPbIMM/
OHUW OXOTATCA. XMLLHNKY BAXXHO A0rHaTh, XXepTBe — ybexaTtb. B TedeHne mHo-
rMX nokoneHunn nobeisanu nuily cebe 1 CBOMM AeTeHbILLaM CaMble BbICTPbIe
XVILLHVKM, @ YCMELLUHO Crnacanucb OT HUX CaMble BbICTPOHOIrME TpaBoAdHbIE. AST

OHK-TO 1 OCTaBWUAM NOTOMCTBO, CPEAN KOTOPOro BbIKMAN TOXE BbICTpenLLme.
Tak no cen geHb paboTaeT eCTeCTBEHHbLIV 0TOOP ANs 3Bepent.

Bepesosas napeHuLa, CBETNas opma. bepesosas napeHnLa, TeMHas thopma.

ABVXYLUVN OTBOP

Ecnn ycnoBma 0butaHusa XMBOTHOMO M3MEHAKITCH, NPEVMYLLIECTBA MOMYT Mofy41Tb 0Cobu, KOTOpbIe
paHbLUe Bbiny Heyaa4HukamMmn. Takor oTbop HasbiBaeTCA ABWXKYLLMM. Tak, B XIX B. B NPOMBbILLIEHHbIX
panoHax AHrnun cteonbl 6epes noteMHenn, 1 ceeTnble 6aboykn — 6epesoBble NAAeHWLbl — CTanum
nysLLe BUOHbI AN NTYL, @ TEMHbIE, KOTOPbIX paHbLUe Cbefany nepebiMu, — Xyxxe. Co BpemMeHeM noyTu
BCH Monynsauma cTana CoCTosATb U3 TeMHbIX Babo4yek. B opyrnx xe mecTtax cBeTnble 6abo4ku ocTanuch
B BONbLUVNHCTBE. 15



