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KOTTA TOABUIACEH KH3HDL HA 3EMIE

ITocmorpute Ha He6o B AcHYO HOYb, OHO BCS yCHNAHO
3Bé3laMA, 3BE3IEl — BTO OrpoMHbe MApPH. OHE KawKyTCa
HaM MaleHbKOME, IOTOMY UTO HAXOAATCA YpesBhvaiiHo
fanexo ot Hac. Jlaxe oT caMmoit Omu3Koi 8Be3IE CBET J0-
XOIAT K HaM TOJbKO Uepe3 UeTHpe W TPH JIeCATHX TOA.
A ot GoJee TANEKUX 3BE3 CBET JOCTHTAeT HAmed BeMIK
TOILKO Yepes COTHU, THICAYHA U Jaske MEINIHOHE xetT. Ilpn
5TOM HaJ[0 IIOMHHTH, YTO CBeT B OJHY CEKyHAY Ipoberaer
TPHCTa THICAY KUIOMeTpoB. TpHCTa THCAY KUIOMETPOB
B ofiHy cexyHAy! Paccrodanme 8BE3T 0T 3eMIM TAK BEIHKO,
YTO €10 M3MEPAIT CBETOBRIMA IOJAMH, TO-6CTh BO CKOJb-
KO JeT cBeT OT TOW MIM HHOK 3Be3[hl JOCTHIaer
86MIIM.

Coxrne — Toxce 8Besya. Ho OmO HAXONUTCA rOpasio
Oamke K HAM, 9eM Bce JIPYTHe 8BE3[E, W OTTOTO KaiKeTcs
BO MHOTO pa3 Ooxbmre mX.

Ectb 11 Ha coNHIle KHBLIE CYIIECTBA — PACTEHES, HH-
BOTHBIE, & MOMkeT OwTh, W nwopu? Ha coaHue Henbss
APAMO BSTIAHYTH~— 10 TOTO OCIEHUTEIEH €r0 CBer, 970
MONydYaeTed IMOTOMY, YTO COIHIE OUeHb packaieno. Ilo
pacdéraM yIGHBIX, TeMIEpaTypa MOBEPXHOCTH COIHIE —
mecTh THCAY TpajfycoB Tenuma. M3 sTore  BHAHO,
YTO HA COJHIE HE MOMeT OBTb HAKAKAX JKUBHIX
CYH[eCTB,
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Connme Goxbmie 8eMIE B OJWH MEIJIIHOH TPUCTA THICAY
pas. Korpa-to, B 09enb JanéxoM IPOIIIOM, 3eMISA OTHe-
IAJACH OT CONHIA M CTala BO BCEJEHHOH OTeNbHBIM,
CaMOCTOSTEILHLIM TeNOM, HpeficTaBasAd co0oif B TO BpeMsa
CKOIJIeHHe pacKal€HHHX rasoB, Jemiad Owia TOTNa
CHILHO paCKalleHd W CBETHIACh COOCTBEHHEIM CBETOM,
OTryja e H3BecTHO, 4TO OHA OBLIA TaKOH packanSHHON?

JlaBefb 1 Temeph 36MIA OCTELIA TOJBKO B CBOH HAPYH-
HOi yacTH, PasBe B He CIBIMNAJE IPO OTHENRIIIAIINE TOPHI,
I BYIK3HBI?

Bpema ot Bpemenn onu HsBepraioT u3 ceda ropaunit map,
pasImYHLIe TasH M JKHUIKYH, pacllaBleHHYI0 KAMEHHYIO
Macey — naBy. Houblo kazxercs, 910 OyAT0 HAJl ByJKAHOM
crout ctoa6 oraa, C BylKkana BHOS TeKyT OTHEHHEIE DEKH,
OTO HOTOKA IABH, KOTOPHIE BCE CYRUTAIOT HA CBOEM My TH —
Jieca, Cajnl, MOCEBHI, HUIUMA A BCE JKHEBOO,

JlaBa GriBaer packameHa HO ABYX THICAY T'pagycoB, a
MeXTy TeM OHA BHTOKAOT HO M3 CAMBIX TIIyOOKEX Cl0EB
semiu, BmpoueM, KaK yCTAHOBHIA HAYKA, AJf BHYTpEH-
HEr0 pasorpeBaHdsA BeMAM €CTh emé W NpPYIue IpPUINHEL

Bruino Bpemsa, xorja He TOIBKO BHYTPEHHOCTH, HO H I10-
BePXHOCTb 86MIH OKIJIA pACKAJIEHHO 7 SKUSHY Ha Helt TOTfa
emé Be cymecTBoBao. Ho mocreneHHo MOBePXHOCTE 3eMIR
ocreiBasa. OHa mepecTana CBETHTHCA CBOMM COGCTBEHHEIM
CBETOM H IPEBPATHIACH B NJaHETy, ITO OblI0 MIIIH&PIEL
aer gasaj. Torna Ha seMie CTaJM 3apOETATHCA HEPBLIe,
caMBle IPOCThHIe SKABHIE CYIM[ECTBA., A KAK BaIrJIAHYTh B CTOIb
NanéKyIo peBHOCTh Hamell mIaneTs 3eMian? PasBe MOMHO
YBHATH, UT0 OBIIO HA 3eMIe MAJIHAPIEL JeT Hasaj?

Ho y maykm ecTh pasHbe MOTYIIECTBEHHE® CIOCOOHI /I
TOT0, YTOOH pacKphsBaTh JIpeBHelimee OpOINNOe, B TOM
UHCJIE W BpeMsa IPOUCXOME(eHUs caMod semun,

JaBaiiTe coBepmyM IyTemecTBHe BMeCTe ¢ HayKo# B Ja-
NEKoe mpomoe, YT00H DPUTTH K TOMY BpeMeHH, KOIfla
BaPOM/IANACH JKABHDL HA 3eMIle, M Y3HAThH, KaK 9TO COBep-
manock, OT TAKOr0 IMyTemecTBHASA CTAHET Kpeirie yBepeH-
HOCTh B CHJI6 HAYKH, B CHJNe Y6JOBEYECKOT0 pasyMa, B
Hame# cobcrBenHOM cmue,
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TJIYBHHA 3EMJH OTKPBIBAET HAM TVIVBMHY
BPEMEHN

B ampene 1900 rona Axamevus mayk B Gbismen Ilerep-
6ypre HOJyYAIa H3BECTHe GONBINOT0 HAYYHOTO SHAYCHUA.
Ha cesepe Bocrounoii Cubnpn ma pexe Bepésoske, ko-
Topas Buajaer B KoJnMy, cpei NEKOM Tailru OXOTHHKE
o0HapyKUIN 3aMeuaTelbHyI0 HAX0AKY. Ha BricokoMm Gepe-
Iy peKd OHW HAIIA TeJ0 IPOMAJTHOTO JPEBHEr0 B3Beps.
Oro OBLT fpeBHMIE CIOH — MAMOHT, KOTOPHIL JaBHO HcUes
C JUI@ 36MIH, BEIMeED,
AxajieMus Hayk HOCTIANa K 9TOMY MaMOHTY CBOIO HKCIIe=
. [JUOHI0, ROTOpas paboTalia OKON0 ecATH MeCAIeB M PO~
7a B 06a KoHNA OoJee mecTd THCAY KAIOMETPOB HA CAHSX
u Bomee TPEX THICAY BEPXOM Yepes caMylo HeMPOXOTEMYIo
raiiry m TyHppy. Ha Oepery pexm skemefumumsa yBHuena
TPYI MAMOHTa, KOTOpEI KOT/a-T0, THICAIH JIeT Hasaj, CBa-
JuncA B JefAAHyo0 TpemuHy u morub. IIpm sroM Mamont
3aMép3 M COXDAaHRICA [I0 HAmEr0 BPEMeHH, KAk B
JeTHAK®,

Korpa tpyn maMonra 6imarofapA o0BamaM 3eMIX Bbi-
CTYIHJ HAPY#KY, OH HAYaJ THETh W PACHPOCTPAHATh He-
BHHOCEMY0 BOHb, HauaJbHER yHOMAHYTOR DKCIEIUIN
coo0maer, 9TO Ty BOHb MOMHO OBIIO YyBCTBOBATDH JaiKe
HA ‘PACCTOSAHNE B IIONTOPA KEJIOMETpa,

B xemynxe m Ha 8y6ax y MAMOHTS HAIIIY OCTATKE
TpaBH. OTH OCTATKE ObUI WBYIeHH, TakuM ofpasoM cTa-
N0 W3BECTHO, KAKUMA PACTEHHAMH STOT MaMOHT NETAJCH,
Ha xoixe MaMoOHTa OKa3alach JIMHHAA TI'pybas perxe-Oy-
pad mepeTs.

Yacrs Msca MAMOHTA emd 70 IPHOHTHA HKCIeTANEH
noend Bonxn u Megsean. Ho, B obmemM, TPy 5T0r0 OrpoM-
HOT'0 BHIMEpIEro 8BepA Xopomo coxpaHmics, PaboTmmxn
DKCHEUIUA PAsfeIUIN 5TOT TPYI HA 9acTH M HpHBe3IH
ero B AxajieMio HayK.

B Jlenmmrpage, B 3oomormueckoM Mysee AxageMun
HAYK, U cefiiac MOXRHO BHETH UydYello BTOr0 MAMOHTA B
TOM HOJIOKEHNH, B KAKOM ero Hamud Ha Depésosxe (puc.1):

2 B, A Henuen — b —



Pne. 1, MamonT, ®ar ero mamum na pexe Bepésoswe,

#IlMBOT0 MaMOHTa He BHJON HU OFUH UeJOBEK 83 BCE TO
BpeMdA, 0T KOTOPOr0 Yy HAC COXPAHUINCH NUCHMEHHEIS
ucrognuku. Ho ipesHne Ifopm Xopomo 3HAAE HTOTO Ipo-
Mmajuoro ssepa. Tar, memamexo or Bopomema ecTh ceno
Kocrenru, KocreHKamMm 9T0 ceno HASBAJH IOTOMY, 4qTO
B PTOi MECTHOCTH HamiA B seMjie MHOro kocreii. Bmecte
¢ HAMHA TONAJAI0TCA KAMEHHBe TONOPH B YITH OT KOCTPOB.
Cpef KocTell MHOTO TAKHX, KOTOPH® HPEHAIOMKATN Mar
uouty. Ha mecre mrmembnx Kocrenox Oviia B pesnocTH
CTOAHKA JTIofell KaMEHHOIO BeKa , KOTOPH® OXOTHINCH Ha
MaMOHTa ¥ 9YacTO pas0MBajM ero KOCTH, 4YTOOEl MOOHTH
W3 HEX BKYCHEIA M NUTaTeNbHEI! KocTHHY Mo3r. Croibko
OTBarm ®H yMa JOWKHH ORNIM NPEMEHATH HePBOOHITHEIE
JIOTE €0 CBOMM CHA0HIM OpYMHeM M3 KAMHA OpH 0X0Te
Ha 9TOTO cTpamHoro sBepsal 3aTo Kawmmnit yOuThit MamMonT
JlaBall UM cpasy OrpOMHSHIA samac Imumuy. nrofieit ToTo
BpeMeHN ObITH, HABEPHOE, CBOX MOTH K MYBHIKAHTH, KO-
TOPHE COBABAINN IIECHN 00 STHX MY¥eCTBEHHHX B CMEJNGIX
TepOAX-0XOTHHKAX. BHUIM M XyNOMUHUKH, KOTODHE BEIpe-
3aam nF00paskenie MAMOHTA Ha KOCTE W kaMue. BoT oo
W3 TarwX maobpamennit, koTopoe namam B Espone (pme.
2). Ilo msobpasreHNi0 BEHO, YTO HTO ACHCTBHTEILHO Ma-
MOHT, TAK KaK B OTIMYHe OT CIOHa OH HMeeT JIUHHYIO
ImepeTh AIS BANATHE OT XO0JO0JA.
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Prc. 2. MavonT, HADHCOBAHEHIE JPEBHEM YEIOBEKOM.

SeMIId OT 66 OBEPXHOCTH B Iy 0UHY COCTOMT B3 MHOTO-
YUCIEeHHBIX DA3NWYHHX IacToB. B pTuX miacrax dacTo
BCTpedaeTcA MHOTO OCTATKOB W CJIE0B  BCEBOBMOMKHBIX
*EBHIX cymecTs. Ho ommu semmbe nnacTs 06pasoBaimcs
paHpiie u cofepiraT B cebe OCTATKA U CIeisl Goxnee Zpes-
Helt ¥m3HH, JeM fipyrue, Bor movemy mcemenoamme seM-
HHIX IDIACTOB IOMOIaeT HAYKe BOCCTAHABIMBATH BCIO HCTO-
PHI0 pasBUTHA dKUBHA HA 3eMIe OT YpeaBrrdaiiHo riryOoKoi
JPeBHOCTE JI0 TOM HOPH, KOTAA JIOJY HAYIHIHCH MACATD.
J1 5e coMHeBaoch B TOM, UTO CKOPO YIEHbIE-6CTECTBOCIIH
TATeNN HOKAMYT B KUHeMaTorpade BsaMedaTelbHO® IyTe~
IEeCTBYE BO BPEMEHH OT II6PBEIX 3aYATKOB JKU3HU HA 3eMiIe
no sapu wenosedecta. llepen mamm OyAyT HpOXOZWTDH
EAPTHHBI, KAK Ha 8eMJle 32 DOJNIACH JKASHD B KAX OHA pag-
BABANACH B MOPe W HA Cyme, KAK H3MEHAIMCH IpPH 5TOM
pacTeHuA W IKHBOTHEG, KOIfa W OTKY/a HOABHICA Yelo+
Bex. <] #e cobupatoch slech M300paKaTh BCE DTH 3aMe~
YaTRNBHEE KAPTHHK PASBUTHS JKWSHU HA 36MIO. V¥ KAKY
JWIb B BHJe NPEMEpa H& OTAeTbHKE BAKHHIe ABIEHA,
KOTOpHe Ha OCHOBAHUH MCCIEJOBAHEA B6MHBIX IIACTOB
MOTYT OHITh IIOKA3aHH B BTHX KAPTHHAX.

Ecim nprHATE BO BHEMAEWe BCE BpeMs CYIIECTEOBAHNSA
36MIIM, TO OKa3LIBAETCH, UYTO WeJOBEK NOABHICH Ha Hel
CPaBHUTENHHO HelapHO, OH IPOoM30m &N 3leeh U3 IUBOTHOIO
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Prc. 3. Opynua tpyma ms KaMHS @ KOCTH, CHEIAHHELS
TMePBOOKITHEM YeI0BEKOM.

MEpa, OT 0co00#f rpymmel BHICOKOpPAsBUTHX 06esbsH,
B semie HAmIE KOCTH JPEBHEX HpEJKOB 9eNOBEKA, KO-
T0 phie 33 HIMAJIN I POMERYTOYHOE TOJI0K eHT e MeK Y 006esb-
AHOH W YeN0BEKOM H IIOTOMY HOJYYHIW HABBAHHE IHATe-
KaHTPOT, YI0 03HAYAET 00e3bSIHO-YENOBEK.

YenoBek MOJHANCH WS BCETO OCTAIBHOTO IKHBOTHOIO
Mupa Onarogapa TpyAy, Ounarofapa TOMy, d9TO OH CTaJ
TIPOMBBO/IUTE OPYAUA TPYNa, CHAYANA CAMbIe IIPOCTHIe —
u3 KaMusA ¥ xoet: (puc. 3). B semie, B €8 Goxee MOMOALIX
€J0AX, HalileHo MHOTO OCTATKOB OT JKUBHA ¥ TPYAA 9TOTO
Ipesrero denoBera. Ho B 0oiee JpeBHUX CIOAX TAKHX
OCTATKOB HeT. UeJoBeKa TOINa HA 3eMie emé He OO,

3evMHBe IMAACTH Jal0T HAM BOSMOMHOCTH BOCCTAHOBUTEH
FCTOPHUI0 IPONCXOANeHAA OTHI I 3Bepeit, 11 Te m jpyrume
00pasoBamich B3 IpecMbIkalomuxcd, I Xora miopu B To
BpeMs enjé He NOABJIANNCE Ha BeMJIe, MEl XOPOIO BHAEM 00
BTOM.

Muoro 8aXBATHIBAIOM® WHTEPECHOTO [OCTABIAET HTO
TyTemecTBHe B JpeBHee MPONIIoe KIBOr0 MAPa IO OCTAT-
KaM B B6MHBIX IIIACTAX.

r—«8-—-



Puc. 4. Rycum ramug ¢ perm [loHa: g-—C OoCTaTKaMy 4ieHH-
KOB MODCHHX JIUJN# B PAKOBUH INIEICHOIrHX, 6 — ¢ OCTaTKaMK
KOP aJLIIOB.

Tlomuio, menamero or Boponexa, Ha Gepery pexu [loma,
s co0Mpan KyCKM KaMHS, KOTOpHe OLNIH IIepelosHOHEI
OCTATKAMY 0YeHb ZPEBHHX MOPCKUX sKMBOTHHIX. Bricoxmit
Geper [ona cofepuT newsiil cIoit Takux Kamueil (puc. 4).

A BoOT mOCMOTpHTE HAa PHCYHK® JBa KyCOUKa HAMHSA W3
MHOeCTBa TeX, KOTOphIe & cobpal Ha JIoHy. OTH KaMHH
6es cIOB rOBOPAT, UTO HA TOM MecTe, Ile Telleph HpoTe-
xaeT J[oH, MHOTO MHUINHOHOB IleT HasaJ OO Mope, B
KOTOpPOM pasBHEBAIACH CBOA JpEBHAA MOPCKAGA KHBHb,

B aroM Mope KHIM TOINa 'KUBOTHHS, KOTODHI® HABK-
BAIOTCA MOPCKAMH JHIEAMA, Y HUX OBUIM [JIMHHBE Yle-
HECTHE CTe6eIbKH, Ha KOTOPHX MOpCKHUe JUINE IOJNHH-
MaJHd CO [HA MOpA CBOU YameUKy, & OT Jamedex eme
NOJHAMAJACE JyYd, MM «PYKH». 3lech e BCTPedauch
KOPAJLIbL, B H3 KOPAJJNax CUJETH ¥ PACIYCKAIH CBOH BeH-
KA CTPOUTONH KOPAIIOB — IONUIEL

3Mech Ke PACKDHBAIM CBOM DAKOBHHEL JKUBOTHEIE U3
IPYIIE ITEYeHOTHX, KOTODPASA B 0UeHD JANEKOH JpeBHO-
¢TH UMeJa G0JBmMOe pACIPOCTPAHEHMe Ha 36MIe, & MOTOM
TOYTH BCSA BHIMEPIA.

970 U emé MHOT0e IpyT0e PACCKABHIBAIA 063 elI0B KyCKH
KAaMH#, IOMOrasd HAM NOHATh M IpeficTaBEThL cele, 9TO
Op110 Ha Mecte HhHemmHero [lona m ero oKpecTHOCTei MHQ-
o MEIIHOHOB NeT Hagaj. Ilommure y cefa mo BHICOKHM
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GeperaM pex, B FUyDOKEX OBparax, B IOpHHX YI[ENbSX,
¥ BH, HaBepHOe, TaKike HalifléTe B IIACTAX B6MIE Pasimd-
HEI® OCTATKH JApEBHeH IKHSHW,

Ilepexons ® mmacTaM seMiH, BeS 6odee JpeBHEM, MEI
JOXOEM JI0 TAKOTO BpeMEHH, KOTTa He TOJLKO sBepelt u
ITTAIY, HO ¥ IPECMEIKAIMUXCH, BeMHOBOJHEIX H JaKe PO
eme He Onio Ha pameit nnagete. Ho He ¢ peid Havamach
susHb Ha seMye, VI 10 prIb B IpeBHAX MODAX MKHIO0 MHOTC
pasHOOOpasHHIX KMBOTHHIX, KOTOpHe Owim Gomee mpo-
CTHIME, 9eM puiOhl. K Ty TaKUX *RUBOTHEIX MPHHAAJNEIHKA~
1Y, HanpHMep, TyOKW, HONHIE, MeTy3H, O0COOHE PaKH,
Ho u 517 UBOTHEIC OHIH eI AATEK0 HE HAYAIOM KUSHA,
Beé ry6ixe mpoHUKaeT HAYKA B 3eMHbIO IJIACTH U HAXOJHT
TaM OCTATRHE emié 6oiee ipocThX EBOTHLIX. Ho 9T 0cTATHH
¢ TPYAOM IOJfialoTcA 00BACHEHNIo: TN00 TOTAMY, 9TO OHI
IJIOX0 COXPaHHIUCh OpH Takoit riay0oxoif JApeBHOCTH,
60 MOTOMY, YTO IPHHAJJIEHKAT K TAKAM SKHEBEIM CyIme-
CTBAM, KOTOpLIe OYeHb JANOKW OT HLHEIMHAX JKABOTHBHIX
7 He HOXO0MKH Ha HEX.

Tax, seMHBe NIACTH NOKABHBAIOT HAM, 9YTO KE3HL HA
geMIle BOSHUKIA IPEsBHUAMHO JABHO I HAUAJACH ¢ OUYEHB
IpOCTHIX UBHX cymecTs, Ho kaxue se 570 OuId cyme-
CTBa W Kag OnM mpomsomun? [lid BLACHeHHWA 5HTOrO BO-
Ipoca y HayKH €CTb emé Apyrume IyTd.

KAEIOE JEHBOE CYI[ECTBO B CAMOM CEBE HECHT
CJEBI CBOMX NPEBINX HPETKOB

Bosemém pia mpaMepa denoBexa, JemoBer Omaropaps
TPYAY Ipe3BHYAHO BHCOKO HONHANCH HOJ MUPOM HKHBOT-
nnix, Ho B crpoernu Tena 4en0BeKa, B ero Cepine, I6rknx,
MOMyAKe, KHMKAX, MyCKYlaX, CKeIeTe MHOTO CXOJHOTO
¢ SKEBOTHHIME ¥ 0co0eHBO ¢ 00eabanamu, JLamke 1o Goies-
HAM MEKy SeI0BOKOM H 00esbHAME ecTh 0JbIIOe CXOM-
ctB0, OGesbAHM TAK e, KAK ¥ TeI0BEK, 00IeT Tybepiky-
uésoM, JEX0pajfroit, U Mpi 3HAEM, YTO YeI0BEK IpOU3O0m &l
OT 0c000it BEHICOKOPABBUTON IPYyNNE  00e3bsH,
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Habeprbre dyeu

Puc. 5. aGepmme pyrm Puc. 6. Bawatkm maGepHHX
Y PHIGH, oyr |y BapojHIIa YexoBeHa,

Ho qenoBex o6HApY:RUBAET B CBOEM Tele CIE[ibt IOPasyio
0olee NpEBHUX IPEIKOB, KOTOpHE SABIATCA OOmMUMH
714 9eI0BeKA W A JPYTUX BHICHEX CYXOMYTHHX SKUBOT-
HHX, OTH JpeBHHEE IpPeSKA OTHOCUIMCh K IpylIe PO,
WYY B BOJle W [AHmain sxabpamu,

Ha pucynre b npencraBiena romoea phOH O cHATOM
wabepHOH KprmKoit. Ilof 9To# KPEHIMKOW BHIHK H3OTHY™
TH® IOJOCKH, TAaK HASHBAaeMbIe :KabepHHe Iyrd.

A ma pucyske 6 1300paskéH MeCAIHEIA BaPOJEII FeI0-
BeKa, KOI7la OH HAXOJHUTCH emé B OPraniaMe MaTepH, y Ko-
TOPOTO 1O HOKAM, IIO]] eTo pasBUBalomeiics T0I0B0, BULHE
SICHBIE BAYATKH KAOEPHBIX JYT.

Ho ects ropasio 6oxee fpeBHUe IPeJKA Y TeI0BEKa I Y
BceX 001e6 CIOKHHIX KUBOTHRX H pacrenuit. Kemm
paceMaTpHBATh IPH CHIBHOM YBeIMUCHIH B MAKPOCKOM!
KamenbKy (0IOTHOM BOJIHL, TO TaM MO:KHO HailTh Goraroe
HacelleHre NpocTefimuX JKUBOTHHX W pacresnil (pume. 7).

! Mmkpocronm —oaT0 npmbop, coeTOAmMm U3 TPYGH, B Ko~
TOPYI0 BJENAHO HECKOALKO YBENHWIATENLHHX CTSKOM, Mumrpo-
CKOTI YBeXWUMBAET NpPEJAMETH. B HECKOIBKO COT, THOALY W AAKe
Homee pas,
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Pne. 7. Ogqoraerounbe sKUBOTHHE ¥ PACTCHMA m3 GoxoTHOH
BOIBL,

Teno y »TEX mpocTefiAX KWBEHIX CYMmeCTB IIpeficTaB-
asieT coboit ¢BOEro pojia MKUBYI eIMHHUIY, KOTOpPasdA HAZH-
paeTca KueTkoit, I'TaBHYI0 9aCTh KIETKH COCTABJISET HHH-
Bag CIM3h — [POTOIIA3Ma M cofiepskamuiicss B Heit Ko-
mogek — Afpo. CHapy®® KIOTKA OOLIKHOBEHHO, HO HE
BCerfia, OnBaeT MOKpHITAa 000I0YKOIM.

Ho wampmoe HOBOe MOKOJEHN® IKMBHIX CYIIECTB, KaK
mpocrefimaX, TaxK ¥ 60olee CIOMHLIX SKABOTHHX, PACTEHHI,
B TOM UHCNe W 9elI0BeKa, BOBHUKAET ePBOHAYAJLHO W3
ofHOH KIeTKA. A 9Ta EpPBOHAYANbHAS KIeTka 00pasyerca
caMa I3 CIUSHAA IBYX KI6TOK —O0TIOBCKOM I MATe pUHCKO.

Mauxno Toro, Bo B3POCIOM COCTOSHUW TEIO BCeX yIOMA-
HYTHIX JKHBHIX CYIIECTB COCTOUT K3 MHOMECTBA PasHO0Opas-
HHIX KI6TOK, KOTOPble HMeIOT PasInIHOe HA3HAYEHNE B {H3-
H7 opranusMa. Tax, B Telle 4e0Beka eCTh HepBHEIE KIIETKH,
XpAmeBhe, KOCTHBIE TeTbIA U emé MHOTHe ApyTHe (pHue, 8).

CrnemoBaTenbro, HAI0 CIUTATH, 9TO BCE 00Iiee CIOMKHEIO
$XABOTHbHIE, PACTEHHUS, TaKiKe U YeJOBEK, KOIa~-To, B cBOeit
YpesBHMUAiiHO JIpeBHell WCTOPHWH, IPOIITH Jepes CTYIEHL
OJfHOKIETOUHKIX MKUBHIX CYI[ECTB W HMeJH cpefd B3THX
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Puc. 8. Pasanunpie KneTHw ns TRaHell YeJ0BEYECKOTO TEIA.

CYIECTB CBOMX IPEJIKOB, KOTOPHE UMM HA 3eMIe MHOIHe
MUJIIMOHLI JIeT HA3aJ.

Ho rorma BOSHIKAET BOIPOC: MOMeT OBITH, HTH MPOCTei-
mue OJHOKIETOUHE® JKUBHE CYIeCTBa M OBLIM HepBHIM
HagagoM ®usuE Ha semiue? Her. Hayxa npmmua K B
BOMy, 9TO He ¢ HUX Hauajach 5Ta #u3Hb, IIpocreitmue
OJIHOKJIETOUHBI® KMBHIE CyMMecTBa NeHCTBHETONBHO IPOIe
OTPOMHOTO UHENa APYTEX #HBHX cymects, Ho Bcé-raxm
OHH HO CAMEe IIPOCTHE, & HEKOTOpHIe H3 HUX AOCTHIIIH
flae 09eHb OONEMON CIOMHOCTE CTPOGHES, HACKOMBKO
9T0 BOBMOMKHO B TAKOM TeJie, KOTOPOe COCTORT BCEro JIWmrb
us onuol kxerku, Tak, B 6010THOH BoJe BO MHOXMKECTBe
TI2BA0T ONHOKIETOTHEIE JKUBOTHEIS, KOTODEIE HA3HEAOTCS
undysopusamu, Y undysopuil ecTh OPraubl Ais [BEMe-
HAS — TIABAHUA — PeCHUYKA, Y MH(Y30pHil eCTh CBOETO
pONd KIETOUHHIE «pPOTY ~— OTBEpCTHe ANA HOIIIOM[EHWS
THOE, HEITO BPOJie KIETOUHHIX MYCKYIOBY — BOJOKHA
Aud A3rubanusd Tena, i jaske HePBHELA y3eI0K — KaK OyITo
CBOHl KIeTOYHBIA MO3T, Y 00llee CHOMHEIX MHOTOKJIOTOY-
HHIX MKOBOTHEIX DPOT, MYCKYIBl, MOSI CaMH COCTOAT H3
MHOTHX KJIeTOK. A y HH(Y30DHE 5TH OPTraHE HPeJICTABAAIOT
o000l NMmb YaCTH OJHON KIETKH.
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OnsoxneToduHsle OpPraEMsMe OBUM CTYHEHBIO, depes
KOTOPY0 IPOmIo IOJaBIAKIee OONbITUHCTBO pacTeHmil
M JKMBOTHBIX, & TaK¥Ke YelOBex.

Ho He ¢ OMHOKIETOTHEIX CYNECTB HAYAJACh 'KESHD H,
semie. Hajo mcxaTh TAKMX IKUBRIX CYIQECTB, KOTOPH®
OBTE em@ mpoue W NOABUANCH paHbme Kierok. U raxue
cymecTBa ecTh, OHE COXpaBRIUCH 0 HACTOSILErO0 BPEMEHH
KaK IeDeXEATKE, OCTATKH emé 60iee J[peBHETO, JOKIeT0Y-
HOTO IIOPHOJIA B CTOPHN IKUSHU HA 3eMie, OTmpaBEMcs
Temepb CO CBOMMI IOMCKAME B 8TOT MHUP MenbuaHmux &
NpoCTeAmMUX JOKJIETOYHHX JKHUBEIX CYIIECTB,

B MUPE JOKJETOYHBIX CYINECTB-HEBUIIMOK

W3 meto puu YesnoBedecTsa NBBECTHR OBAIbHEIE (0TesHH,
WA MOpOBHI® $SBHL, KOTOpDHe LpPEBOMUIM HIofieil B He-
BRIpasuMEit yxac, H umery Taxux GomesHed npuHagIe AT
<I6pHAA CMEPTLy, WIW YyMa, U «KPACHAA CMEpThy, WIE
ocna, Yyma ocobenno cempencrsoBata B Espome ¢ 1347
mo 1350 rox. Torpa ot uéproit cMepTH Hormbiro o ABALNATE
OATE MHJIMOHOB YeNOBex, HIH 4YeTBepTb BCero Hace-
JendsA, KOTopoe Onino B To Bpema B Espome,

HenomaTro OHIO, OTKyJa IpOHMCXOJHN TaKoH MOD Ha
qofieli ¥ 1MO9EMY OH Tak OHICTPO pPacCHpOCTPAHHIICH.

A rocuojicTBY I0I[Ee KIACCH HCNOIb30BAT B CBONX HHTe~
pecax HeSHAHNWE U CyeBepHEI yIRAC HAPOSHHX Mace Iepep,
9TEMA H JPYTEMEH NOJOOHHIME ABICHWSMH.

W BoT HEOMHJAHHO y/alN0eh OOHADYMHHUTH HACTOAIAX
BUHOBHUKOB YIOMAHYTHIX GoiesHeif M JpyruX BpefHBIX
¥ TONeSHHIX JIA HAC SBIEHHIL.

JIBecTn TATHAECAT JeT Hasa/k HCKYCHEIM manoBanbmuK
créxon ArronmiiJleBenryx B I'onmangmn 0TK oLl Henbil MAD
‘HEBHEMEIX CYI[ECTB IIPSAMO 0KO0JI0 HAC U JIAMKe B HAC CAMHEX,

Jleenry® caM mmuoBal CTEKNS TAK, YTOOH OHU Ja-
Badl 00JbIOe YBEIWIeHH®, ecid dYepes HAX CMOTpeTs,

Opnmasaer JleBeHryx, paceMaTpupas depes CBOE yBo~
JWURTeNbHO® CTEKIO KA JOWKeBON BOJE W8 TOpIIKa,
KOTODELH CTOSN B Cajly, BIepBHe YBHA/IEI, 4T0 B BOJe «OBICTPG:

e 14 e



IJIABAIOT PA3NNYHEe HESHAKOMEE HWYTOMKHLIS BBepom-
Ky, 970 ORE HAQYSOpHE U JpyTHe HpocTefimue KHBOT-
Hble, KOTOpHIe OHBAKT B M300AIHA B GONOTHOR Boje.

Jlepenryx cofiepsal B Gonbmoil dmeTOTe ¢BOM 3YOH H
BCE-TAKH, KOTTA OH B3AJ ¢ HEX HEMHOIO HAJéTa W CTAX
paccMaTpUBATh €r0 B KaIlIe BOAH 9epes YBeIHUHTeNbHOe
CTeKN0, TO HAMEN TaM MHOMECTRO MeIbYaifmuX CyI[ecTs,
KOTODH® OMKMBIEHHO J[BUTAJNCh Harmbasgch, JIeBeHTyE
IHCAI: «B MOEM PTy BX Gombme, e awofieil B onnampmmmy.
B cBoém maceme ot 1683 rofa JleBenryk nso0pasni RKABHE
cymecTsa H3 syOmoro mauéra, Ilo pmCyHKy BmiHO, TG
910 Onimm OakTepHm.

JleBeRIyr oYeHb 00pafgoBaycd, KOIfa BCTPETHI CTA-
PEKa, KOTOPHEIi HMKOIZ]A B KEBHE He YHCTHI By0oB. ¥
9TOr0 CTapuka JleBenryk ofHapy:mI B s8yOHOM BaXére-
HCKJI0YHTeIbHOO MHOMECTBO 0akTepHii I B TOM UHCIe HO-
BYI0 NOPOJY UX, <KOTOpas CKONBSHJIA CPETH JAPYTHX, Ipa~
IMOBHO MBBABAACH BCEM TeJIOM, KAK BePTIABHE BMelinn, —
BOJIa B y8eHBKOH TpyGoUKe IpAMO KEmena STAMU MajeHbe
KAMH COPBAHIAMIEY.

Pyccknit naps Iérp I Bo Bpems cBoero mnpeOeBaHUS B
TFonnanmun nocernmn JleBenryka, JIeBeHTYK mNOKaskBAX
mapio IleTpy JBrKeHHe KPOBH B JpyIHe Tyfeca, KOTOpbLIe
MOKHO OBIIO pasIIIsAfeTh depes HSTOTOBIEHHEE JleBeHIY~
KOM yBeIHWYUTeJbHEIe CTEKNA, WA HepBHe, IpocTeiimme
MEK POCKOTIEL.

Hapy Ilérp Tak Majpo cTpeMHICH BCE CaM ySHAThL
yBuperh, 910 B Lommamium eMy fase 1and IposBHIS
«fI xouy o0 BEmerE». aps IIérp npusés B Poccuo momy-
uepHE UM 0T JleBeRryka yBenmumTenbHBIA npubop ——
npocTefimm# MEKpockom. 970 OHI mepBHI MHEKpOCKOM,
KoTopHil mosABuues B Hamell crpame. Co Bpememn JleBen-
TYK® HAYAJ0Ch IPH NOMOIM MEUKDOCKONS WCCIENOBAHNE
MeAbYAUIINX JKUBLIX CYINECTB, KOTOPHIE DAHBUIe OCTABa~
SUCH HEBUJMMBIMA,

Hamnbonee npocTHIME W8 HTEX CYMECTB RAMKYTCH Ganre
pur, Teno nx mpocroit opMH B BEfE MAPUKa HIM TAJI0T-
K, npaAMoll mim m3ormyToil. DakTepunm Tak MKW, 9TG
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Puc. 9. Barrepun, 0T KOTOPHX IPOHCXOAAT 60ae3HE
y ded0BEKa.

BHYTpHE HX Teld MaJO 9T0 MOIKHO pasriaferb. Ha mosepx-
HOCTE y MHOTEX OaxTepuil ecTh Opramnl AJid [JBHMKOHWS
(unaBaHUSA) — PECHUUKH WU JKTYTHKH.

Bakrepnn 001a7a10T OTpoOMHO# cmjoll pasMHOMKeHmS,
Omn pasmuosatored AenenneM. Kaxgaa 6axrepua Keaures
OpE 9TOM HA JiBe paBHEE JacTH. I aTo Moser mpomcxo-
JUTh Uepes KaMAHe TONIAcaA.

Bruaropapa Taxoit orpoMuoii cuie pasMHOEKEHHA GaKTe-
pHY BO BpeMA MOpOBOfl g3BH OBICTPO MOTYT BapaskaTh
OoNpIIMe KOJIWYecTBa JIOMeEil.

Baxrepum BHBEIBalOT pasHEE ONACHE 00Ne3EN JeN0oBe-
Xa ¥ JOMAlIHHEX JKUBOTHHX (pume. 9).

Ho ects # MHOTO HONESHHIX Al YeloBeka OakTepwmit.
Mano Toro, MO:KHO yTBep:KaTh, 9T0 663 yUacTua OaxTepuii
¥HSHD BCeX CYIIECTB Ha 8eMie CKOpO cTala OK HeBOSMOK-
Hoit, K sToMy Bompocy mu emé BepuéMes namnee. Ho ceii-
9ac Hac HHTEpecyeT Apyroe. RaKrepmm — 5Ta UpesBh-
JaiiH0 MellKWe W Kak OyATo HpPOCTH® MKWBHE NHUIMHKH.
Henpss am mpepmomo:kurb, 4ro GaxTepud H SBIANICH
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NepBOHAYAJLHLIMA JKUBHIMU CYDIECTBAMH, KOTOpPHE MHO-
ABANNCH Ha Hamedl HiaHeTe.

Mosrer 6BITD, U TeNeph OaKTePUH BOSHAKAIOT Iy TEM cCaMo-~
3aPOK[CHAS W3 BEMIECTB, KOTOPHIE BCTPEUAIOTCs B Ipupoyie

MOTYT JIM BAKTEPHH BO3HHUKATH
CAMO3APORIEHIEM?

Heanss 77 npuroToBATH €Mech PABIMYHHIX BEIIECTB
M IOJYyYUTh TaKAM 00pazoM HCKYCCTBOHHO KaKoe-Imlo
JKIBOTHOe HMIH pacTeHUe?

JleT TpHECTa-9eTHpecTa Ha3a] LY MAIH, YTO TO BOBMOMHO,

Tax, HampuMmep, TOrfa YTBEDHIAIHE CIETYIONMEe: €CIA
BHICYIIATh 8MeI0, pacTepeTh €8 B IOPOIIOK W IIOCHIIATH
BTHM TOPOIKOM 3eMJI0, TO U3 3eMI: OyATO OB HOABATCA
MRoro smeil., Ecim moxosmuTs BMeere rpasHyn pyGamiy
¥ NMeHAIHY0 MYKY, TO H3 DTOrO IYTEM CAMO3APOKIICHAT
00pasyIoTca MBI,

BrigympiBanm ga:ke, 9T0 OT CMEINEHUS PASHHIX Bel[eCTB
MOJKHO HONYYHUTh TOMYHKYNa, HIW MaJNeHbKOrO YeJI0BeU-
ra. U sror BHLyMaBHB denoBedex GynTo OB COBCeM
H0X0 Ha 00HIKHOBEeHHOE YeJ0BEYeCKO® IATH, TONLKO 3HA~
quTeNbHO MeHpme ero. Ho Tak jgymanm B nmanéxme
cpenHEe BeKa, KOrfa Hayka Onna emé cmafa @ K mHeil
OPEMeMNBAJIR BCAKAE BEIYMEN H CYyeBOpHs.

Ho Befip m B T0 fanéKoe BpeMs THCAYEINETHUI Te10Be~
YeCKHil OIILIT MOKABEIBAI, ITO eCHIN X0Uemb IOIYINTh Ypo-
sall piKH, TO HY:KHO CHAYala I0CeATh eé 3EpHA.

U, xone4Ho, 8Men POXKAAIOTCA OT 3Mell M MHIIA OT MH-
mei#, A mon:m — oT mJiopeit,

Mz Teneps Xopomo 8HaeM eIE, 9T0 OT O HUX JKABOTHEIX
¥ pacTeHuil MOryT IyTEM N3MEeHOHAA IPORCX OfUTh HeCKOILb~
KO JIpyrue, Ha HUX IOXOKEe.

Ho BoT BCTAN BOIPOC, KOTOPHI IIOCTABIEH MHOIO B KOH~
ne IpeAbymiedl raaBsl: a Kak ke Oakrepmn? Beib oHm
Takue MalleHbKWe M IpocTHe. Heysernm m oHE He MOryTr
BOSHEKATh CaMO3aPOKTEHAEM?

CpapuTe pHOY H fepskuTe €€ HECKOJBKO JHell OTKPHTO
Ha Boagyxe, OHa mpoTyxXHer.
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Hyers gasxe BH pH6y IpE BapKe CHILEO ¥ JOIr0 KANA-
Tanu, OT Tak0ro KMNgYenns Bce GaKTepHH, KOTOpHE MOT-
J| TomacTs B puby, Opmim yOuTsL, a B mpoTyXmeil prife
HX BCE-TAKW OKa3zaJoch MHOI0 MHUIINOHOB,

Oxnm v BrIsBaIH B pHbe ranerne. bes HUX priba He mpo-
TyXna OHL

Uro e, Oaxrepnn sapojminck u3 caMoii phIGH?

CrenaeM OIET IO-IPYroMy.

Harpeem B maposoM KoTie HocHIbHEe PHIOY, IOMENIEH-
HYH B 3aIAAHHOH mecTaHol kopobre. Tax roroBar Ha
¢abprEKax pasHbe KOHCEPBH HO TOILKO M3 PHIOHI, HO TAKIKE
¥3 MAca, KpaloB M JPYrmX HPOLYKTOB,

Yro me, u Torma priba saruméT?

Her, e sarauér. HoBcepBE MOIyT JeskaTE roflaMu # HO
HOpTATCA, €CIH B KOPOOKY He mpoHmKaeT BosxyX. Cmemo-
BaTeNbHO, OaKTepHH He MOI'yT CaMOBApOKIATHCA B pHOe.
A ecim prba rEEET, TO 9TO OTTOrO, YTO OaKTEpPHW B HEE
HONajaloT M8 BO3AYXa M OHICTPO B Hefl pasMHOMKAIOTCA.

ST0T BHIBOZ EMeeF G0NbIOe BHAYEHWS NI HPAKTHKH.
B camom pene — Oaxtepmu Kaxoif-Embygb omacHoi 6o-
Jle3HA HE MOTI'YT NOABUTHCA B U6IOBEKS OT CAMOBAPOIKE-
HEA, @ TOILKO 9epea 8apasy CHApY:KH, 0T KOTOPO# H HYK-
Ho Besieckd ofeperaTh ceds.

'Tak MBI IPAXOXUM K BHIBOLY, UT0 OaKTepHY He CIIOCOOHH
BOSHHKATh HYyTEM CaMO3aPOMKJEHUA,

ECTE JIM JKABBIE CYIECTBA EINE IPONE BAKTEPHIL?

maenb Ba semMile Hauayach He ¢ 6axrepumit. He tax faBHo
OTKPHITE, HAYKOH CylecTBa em@ mpoile Oaxrepmii, HOJy-
YpBIINE HABBAHHUS, KOTOPHe HOKA em§ MajJ0 M3BECTHH
IMEPOKOMY KPYFy YHuTaTenelf, — yARTpaMEKPOOH, PAILT-
pyomyecs BHPYCHL,

QHE TaK MeJIKH, 9TO [0 CHX ITOp He YAaloch yBHJETH
WX Jlaxe B CAMH® CHJIbHEe HAITH MEKPOCKOIEL OOHIKHO~
BeHHOro Tuma. S moroMmy npubaBisio ci0Ba «OOKIKHOBEH-
HOr0 THIIA», UTO Temeph H300peTeHsl HOBHE CBOPXMODIHEIO
HIEKTPOHHEIe MIKPOCKOIIEL, T03BOIAIONIHE Fopasfo Ty 0k
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IPOHUKHYTH B TOT MHp, KOTOPHEIl JI0 CHX IIOD OCTaéTCS
77 HaG HEBUIEMEIM.

Eeam npomyckars sxugrocts ¢ 6axrepramu Yepes GuabTp
u3 Heolox:xeHHOTO apdopa, T0 baxTepmn Yepes Hero He
HPOXOJAT U OETalTCH Ha QUIABTpe, & YIOMAHYTHE YILTPa-
MEKpPOOH U BApYCH (UIBTPYIOTCH, HIPOXORAT Aaske depes
dapdop, Uepes ero UpesBEUaHHO TOHKWE IOPH (0TBep-
cruda). CiegoBaTenbHO, cCaMy OHF emé Meabde OaxTepmii.

Ho ecnm yuapTpaMuEEpoboB B GUIBTPYIOMUXCS BEPYCOB
em@ HAKTO He MOT YBUJOThH, TO KaK 3Ke Mhl ySHAeM O HEX?

Caoso BEpyC osHauaer «ify. OUIBTPYoOMUECcs BAPYCHE
BBISBIBAIOT Y YeJI0BEKA, KOBOTHHX U PACTeHH# MHOTO Ba~-
pasHRIX OojesHell. 3apasa MO:keT IMHPOKO pacIpoCTpa-
HATLCH, KaK 5To ObBaeT IpH 00JeSHAX, KOTOPHE IpOMC-
Xomar or Oaxrepmii. Boofme, mpmsHaxm saboseBanms
CBHJIETeNBCTBYIOT O TOM, 4TO (PUIBTPYIOMYECH BEPYCH ~—
3TO IKHBHIe CYMECTBA, TOIbKO IPe3BHYANHO MeIKEe, KO+
TOPHIX [[0 CHX HOD He yAaércsa yBHETS,

OT QUIBTPYIOIMUXCA BAPYCOB HPOUCXORAT (ONEsHE: Y
9eI0BeKa — OCHa, I'PUNN, HACMOPK, KOpb, OeIeHCTBO,
OopojlaBKH; Y pOraToro CKOTa — dyMa, Amyp; y CBEHel—
CBHHAf OCHA, X0Nepa U AmMyp; ¥ cobax -~ cobauna dyma;
y pacreHuii — Mo3an4HaA 00Ne3Hs (BalpuMep, MO3aNIHAS
OoxesHb KapTodelns).

Taxum o0paszom, QUIBTPyHOIHEcS BEPYCH OTHOCATCH
K 0COOBIM KHMBEIM CyIiecTBaM — yabTpaMmrpobam. Tax
Ha3HIBAIOTCA HUPESBEHYAHO MejKme MEKPOOH, BeNWYMHA
KOTODBIX JIGMUT HAKe I'PAHAIE BAAUMOCTH B CaMble CHIb-
HEe HAIIX MUKDPOCKOIH OOHKHOBEHHOI'O THIIA,

sIcHO, 4TO B BEpycax MH HOJOMLIH COBCeM ONMBKO K
TPaHANe MeAy CAMBIM IPOCTHIM SKWBEIM CYIIECTBOM T
CAMBEIM CIOMKHEIM HEXUBHIM XHMHYECKHM BEIIECTBOM.

¥ Taxmm Hambomee CIOKHEIM XHMHUYECKEM BOH[ECTBAM
npuHagiemar Oenxd, B menpuaiimyio gacTumy ~— Mome-
Kyiy OelKa. BXOGMT NATH PABIWYHBIX HIEMEHTOB — Yrile~
pof, BOOPOJ, KUCIOPOS, a30T X cepa, & WHOrAa emd doc~
dop, smeles0 M HeKOTOpPHe Apyrre aleMenTHl. U BCe TH
9IEMEeHTH HAXONATCA B UaCTHANE — MONEKyle Oelka B
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OUeHD CJIOKHOM coderanun. IloaToMy YacTHIA — MOJERY~
J1a GeTKOBHX BemecTB OblBaeT KpynHee YACTHI, BCEX ApY-
TUX XEMHYeCKUX coefWHeHBH. XO0TA BAPYCH M YaCTHHEL
DeNKOB st HAC HEBWIAME, HO ¥ HAYKH eCTh BCE-TAKH CIIO-
€005l ompenelars ‘uX BenrnduHy. Ham coBerckumil yuéumiit,
wcenxenorarels Bupycos B. JI. PriskroB npusopwr cpastn-
TeIHHY0 BeIMYUHY PasHEX BHPYCOB H 0eIKOBHIX JaCTHIL,

1 6epy ms prEx nudp ABe. OHE BEIPAKeHHI B MANIHOH-
HHIX J0NAX MEAIEMerTpa. MuaamMmerp caMm mo cebe 09ens
MaJ, & B7ech peds HAET 0 ero MIIIHOHHHX gongx! Tawx
Tny60K0 TPOHHKNA HAyYKa B MEDP UYpesBHYallHO MeIKmX
HeBHJAUMHX Tedell. VM BOT Kakme IONyJaloTes OEPPH:
BEpYC AmMypa paBeH oT 8 1o 20 MHINWOHHHIX YacTeit
MIJIEMETD, JACTAN OFHOIO H3 CIOKHBEX 0elIKOB paBHA
22 MEIIMOHHBIM YacTAM MUIIEMeTpa.

Taxum o0pasoM, HeKOTOPEIe BUPYCH IO CBOeH BelmunHe
Jaxe MeHpIIe dYacTui Haubollee CIOMHBIX OeIKOB.

BosmomHO, YTO BUPYCH — 5TO TOJIBKO YACTHIIHL, KOTOPHIO
ornenser or celd IKEBAA MaTepHs, WIN Jame OCOOLe
CHOKHEEe OelKOBHIEe BeIECTBA.

benxoBbie BelecTBa HMEIOT JIJIA BCEIO :KIBOT'0 MIPa OCO-
Oenno paxuoe sHaueHMe, V3 DeIKOBLIX BEINECTB COCTOWT
KIETOYHAHA JKABAA CAN3D — IPOTOIIASMA H SAPO B KIeT~
xax. @. Durensc macan: «HusHE — 970 cIOCO6 CymecTRO-
paHus OelKoBHIX Tely. Des GenkoBHX Bemects, Boobime,
He Moxer OITH HEKAKOW KH3HU.

Beé 910 IpUBOTHUT HAC K BHIBOAY, UTO KWB3HB HA BEMIIe
Havajachk ¢ 00pasoBaHWs CIOMKHBIX OeJTKOBRIX BeNIECTS,
Y KOTOPHX IOABHINCH CBOMCTBA CAMBIX IPOCTHX JKMBHIX
CYIIECTB.

Kaxwme e cBoiicTBA JOMKHE ORI DONYYUTH DeMKOBEE
BeMIeCTBa, YT00H CTaTh ¥KEBRIME? OTR CBOHCTBA ClefyIo-
mpe:

1) cmocobHoCTE BOCCTaHABAWBATH ce0a TPH MOMOINH
ofMeHa ¢ OKpYy:Kamomell cpenol;

2) cnoco0HOCTE paCTH [0 W3EECTHRIX IIPeJleNoB;

3) menmrThCA WIM DasSMHOMKATLCHA, BOCIPOMBBOLHUTH Ce0f
B HOTOMCTBe M CHOB4 HAUMHAIh CBOH poct.



H3 9ET0 ¥ KAK 3APOTUIACH ;RU3HD HA 3EMJIE

Bepuémes onsaTh B Ipomnoe, 33 MAIIAAPIE JeT HA3a,
K TOMY BpeMeHZ, KOIV|a :KVW3HH HA 36MJI6 TOJHKO OIS 8a-
POIKANach.

Myl Tenmepb 8HaeM, 9T0 BTO BapOKICHWE KHMRHM IIIO
depes obpazoBaHme OelKoBRX BemecTs. Ilpu sToM cHavana
HomxHEl Onim obpasoBarbesa Gomee mpocthie Oenkm emd
Oe3 CBOJMCTB }KUSHH, a 8aTeM M3 HUX 00llee CIOMKHEE JKH-
poie Oeaxm, M1l BHAEM TaK:ike, KaKue XUMUYeCKHe DileMeH-
TH HYKHHL 78 TOr0, 9T00H #8 HEX 06pasdoBanuch Genxm.

Ho Mano sHATH HIEMEHTH, W3 KOTOPHX COCTOAT OelKo-
BhI6 BOIIECTBA, HAjl0 emé BEIACHHTH T6 YCIOBHS, IpH Ko-
TOPHX W3 COeJUHEHHs IepeTHCIeHHEX HIEMEHTOB LOJY-
JaioTcss 0eTKOBEHIe BemecTBa. DB caMOM Jiele, 9IeMEHTHI,
W3 KOTOPHX COCTOAT OeJKH, HMeT IHPOKOe Pacupo-
cTpaHeHHe B OKpYMaloIiell Hac MmHepaldbHOH mpupope.

Tak, Bo3IyX B ruaBHOH eBoell Macce mpefcTaBlser
cMeeb JIBYX TI'asoB — a30ta H ERmciaopopa. Bopma -— ar0
' XHMHYeCKOe COelHHEeHNe BOTIOPOia M KHCIOPOKa. ¥ IIIepoy,
BXOJIAT B COCTaB YIMIGKHCIOTrO rasd, KOTOPHH IOCTOAHHO
B BHJle IPIMeCH IPHCYTCTBYeT B Bo3ayxe m Bofe. Cepa,
docdop, KeITeso0 B BH® CBONX XUMWIECKHX COOUHEHHI
MeIOTCS B KAMOHHBIX IIOPOJaX, B 36MHHIX IIIACTAX, B BOJIO
Mopeii W OkeaHOB H, BOOOIe, MIEPOKO pacIpOCTPAHOHE!
Ha NOBEPXHOCTH 36MJH — Ha Cylie @ B BOJe.

Ho ecam Bce nepeunciieHHBI® BIEMEHTH W WX COXH-
HeHmA BH mpocro cofepére y ceba B craxaHe, TO HH-
KaRUX 0eJKOB W3 HMX HO IOJYdHTCH.

Onnako MuUIIMApAE JeT Hasafd, KOrfa NPOHCXOJHIO
3apOK/IeHNe KWSHE Ha 86MIe, YCIHOBHA Ha €€ IOBepx-
HOCIW CIVIBHO OTIMYAJNCh OT HEIHOIIHHX.

HoeepxuocTs seMnn 6rNa TOrga ropasfo 6onee Témmoii.,
Bosgyx umen ppyroit coctaB. O cofjepxan B cebe 04eHs
MHOT0 TEMNHX BofAHBIX mapoB. CBoOojHOro asora W Ku-
cIOpOAa B BO3AyXe He Onio Mid 6RO OUeHbL Majp, a
BOBJYX TOT0O BpeMeHE Ohin OoraT JpyrHMU IasaMi, Tayd-
MH, Kag yTIEeBOFOPOAL M aMMHaK. ¥ INIEBOJOPOJB], KAK
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caM0e HX HAsBAHMEG IOKA3HIBACT, COCTOAT W3 YIIepoia
U BOLopofa. AMMHAK COJIepEHT B ce06 as0oT M BOROPOX,

Hayunbie ODEITE! HOKASHIBAIOT, YTO U3 YIJIEBOJOPOROB
P aMMHUAKA MOIyT NONY9aThCA TAKHe XEMUIECKHE COeNH-
HeHHS, KOTOpDhle IOTOM HpeBpamalTcd B 0elKOBEe Be-
mectsa, Ham coperckmit yuénanit A, W. Onapun moxpo6-
HO pasolpan TOT MyTh, KAaK M3 CPABHUTENLHO IPOCTHIX
BEIeCTB MEHEPAJIbHOM IIPHPOJIE MOTIIA B CaMOit mpr pofie 06-
Pas30BaThCSA 0YEHD CIOMHEI OPTARIY6CKAe BelecTsa —0el-
KH, KOTODHIE COCTABIANT OCHOBY $KH8HH BCEX OPraHKE3MoB,

Hrax, B 9pesBrryafiHo AajékoM IIPOINJIOM, MUJINAPHHL
IeT HaB84[, HA 3eMHOIL MOBePXHOCTH CTAJIHA 00pasOBHRIBATHCH
nepphie 06NKOBHE BemecTBa. BOBMOMKHO, 9r0 OHA IO-
ABIANNCH B TENIHX Jy:Xax Ha seMae. B pTux ;yxax B Boje
pacTBOpANNCh W HpAXOJMIH MekTy coboit B Tecnoe co-
IPUKOCHOBEHHO pasHple MEHEDAIbHEIE BeNIeCTBa, 3a CUET
KOTOPDHX miro ob0pasoBanzme OemxoB. JI B sTHX aysax
neperle OelKH IIaBald B BHA® MeNbyYaifiINNX HEBAZUMEHIX
TIas8y 4YacTHIL

Orm YacTEOH 0eIKOB HAXONMINCH B HOCTOAHHOM Jed-
TeNbHOM 00MeHe ¢ oxpyKaomeii cpefoit, OHE BosHEKaJ®,
BHPACTANH, pACHaJalnch ¥ OIATh BosHEEANH. 1lpm oroM
cpefE yHOMJAHYTHX OeIKOBBIX YACTHI, IPORCXOAHI CBOSLO
poza ecTecTBeHHkli 0100p. Menno, moiyyann npeobuaga-
HE6 T¢ I3 HAX, KOTOpkIe B ¢BO&M o6MeHe B pocTe Ormz  6o-
Jlee yCTOMYMBEIMA M KOTODHIS, Jlaie pacnajadch Ha Gomee
MeIKN® YACTH, COXPAHANM CIOCOOHOCTL pAacTH ONATh H
BOCCTAHABIUBATE Cce0d,

W3 orEx 0elKOBHX UYACTAN, CO3AABAJINMCH Takike 0Gomee
YCTORIMBRIG CUCTEMBI, KOTOPHIe NPEiCTABIANA cobolt 0deHn
MOIKHe HeBHJUMEIO IJ1asy KaleJbKU NepBOOKTHON KHBOI
cimed,

Tax or fomee MPOCTHX GEIKOBHIX BEI[ECTB COBEPIIHICSH
Tiepexof K GoJee cI0MHKM GeIKOBRIM JACTHIIAM WA K Ie-
JHIM CHCTeMAaM TAKHX YACTHIl, KOTOPHE ydce MMeJIH Ipo-
creifimue cBoiicTBa kusHM, J[pyrmME CI0BaMH, HPOH30 IMNEN
Iepexoll 0T OPraHMYeCKAX Bem[ecTB E OpraHUsMaM, OT
BEI[ECTBA K CYI[ECTBY.
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Tax sapofmnach Ha 3eMI6 IepBAA KESHD B BHJE Melb-
YajiMiX HeBHNMBIX TJA3y KameJex SKUBON CiusH.

W n3 Taxnx mepBhIX 3aYATKOB BHPOCIO HA 86MI@ OIPOM-
HOe 00TaTeTBO M PasHOOOpASHe MKUBHX CYNIECTB, W JKUBHB
NOJ\HANACH JI0 0UeHH BRICOKOH CTymenw,

Ho B ocHOBe BeexX 3KMBRIX CYIIECTB, OT CAMBIX HPOCTHIX
0 CaMBIX BHCIIHMX, HAXONATCA OEIKOBHE BemecTsa. JTH
OenKxOBEe BENeCTBA HAXONATCA B JKUBHIX CYN[ECTBaxX B
0c000M COCTOAHIN U CIY¥RAT TaM A1 06pasoBanns 0coboro
CTpOeHHd, 0cofoit oprapusanuy, 6es 9ero He MOMeT OHITH
HHBHI,

TJIABHBIE CTYNEHH PA3BATASA HKH3HI HA 3EMJIE

PaspuTie ku3EM Ha 3eMie OT € HEpBOr0 HaYajga J0
HAIMeEro BpeMeHH IPOJOIKAeTCd MUIIAAPHIEL JOT,

3a 8TO MOJIr0e BpeMA KWBHb Ha 36MJe NIPOINIa depes
pAn cryneneit ot 6omee mpocToro K 0Oolee CIOEHOMY B
copepimenHoMy. DBor rmaBEme Takme cTymeHnm,

1. Of BemecTs MEHEPAILHOH NPHPOIH 10 OPraHAIECKAX
BEINecTB ~— DONKOB,

2. Or opranuvecKEX BemecTB 06IKOB K 00JI0e CIOMKITEIM
¥HUBHM 06IKAM, TN K CAMBIM IIPOCTHIM SRUBHIM CYIECTBAM,

3. Or »THX CcaMBIX IPOCTHIX FKEBHIX CymecTs A0 Gomee
CIOMHEIX, HO emé JOKIETOYHHX OpPraHHSMOB Bpoje Oax-
Tepnii,

4, Or bomee CIOMHELIX JOKIETOYHEX OPIAHASMOB K OJHO~
KJIeTOUHKIM pACTeHHAM B IKEBOTHHIM,

5. OT 5TEX OJHOKIETOYHLIX CYH[ECTB A0 CAMEIX CIOME-
HBIX MHOTOKJOTOYHHIX pAacTeHHil M JKABOTHHIX.

6. Or BHCHHEX KEBOTHHX ~— 00e3bfH [I0 9YENOBEKA,

s nepeunciieHANX ¢TyHeHell $KESHYE BHJHO, KAaKOi oOr-
POMHBEI, 09eHb HOJNTHiA IIyTh IPOIMIA JKASHE B CBOEM HCTO-
PUYECKOM DASBATHM, MJIH B CBOel SBONIONWH, HE SeMIe.

Ot pasHEIX IepeYHCIeHHHX CTyNeHel KASHA J{0 HAMHUX
JHel COXPAHHJIMCH IKHBLI® CYIIECTBA — CBOET0 POJA
OCTATKH, NEPe:KUTKH COOTBETCTBYIOEr0 JpeBHEI0 Bpe-
M€HH, HO, KOHEUHO, caMir 0oJee WIW MeHee H3MEHEHHEIE,
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Tax, manmpaMep, OT NOKJIETOYHHX CYIECTB JI0 HAINETQ
BpEMEHH. OCTAJACh OaKTepHH M TAKMEE CHHE-3eNEHHS BO-
[OpOCIH, 0 KOTOPHX IofpobHee OyjieT paccKasaHO B Cie-
mylomeil TaaBe,

@unbTpyomEeca BAPYCH — 3T0, BOBMOKHO, IEPeKUTOR
JPeBHEX JKABHIX 0OIKOB, 9epes KOTOPbI® KOTfia-T0 MpoIIo
pasBATHE MKUSHE HA BeMue,

Crynmenb OJHOKIETOSHHIX CYIIECTB OCTABHUIG HaM Gora-
THI MED OJJHOKIETOYHKIX PACTeHUH U JKABOTHEIX, KOTODLIE,
Kag yie (HIIO YIIOMSAHY10, BO MHOMECTBE BCTDEUAIOTCA B
Gonomuoit Bofe. Onu, BooOmIe, INEPOKO PACIPOCTPAHEHE!
B BOJIHOI cpejle, HO MHOTMO M3 HUX JKUBYT TaKEKe W Ha
cyme, HampuMmep, B mouBe. I ye ymomumam, dTo
HEKOTODHIe OHOKIETOYHB® MHBOTHLE, MMEHHO MH(Y30-
pHH, JAOCTHITH OYeHb CJOMHOr0 CTPOGHHA, HACKOIBKO
570 OBLIO BOBMOXKHO B IpefielaX oOfHOH KIeTKH.

Ho ocoGeano Gombmoro pasHooOpashs H CIOMHOTO
CTPOEHHS JIOCTHITH MHOTOKIETOYHEIe PACTEHHA H JKHBOT-
Hble, Y pacTeHEil IOJydYHaM 00ibINOe pasBUTHe H pac-
MpOCTpPaHeHWe B MOPAX W OKEAHAX pasHOOOpasHEe MOp-
CKH6 BOJIOPOCIH, & HA CyINe — I'pHOH, JHINAUHUKN, MXH
(TuCTBEHHDBIG W EYEHOYHEIE), NAIIOPOTHAKOOOpasHbe pac-
TEHUSA, TOMOCEMEHHEe (K KOTOPEIM OTHOCATCS XBOIHBI®
HOpOAB) ¥, HAKOHeI, IOKPHTOCEMEHHRIO, WM I[BETKOBLIE
pacrenns, lIBeTKOBEI® pACTeHHA IIpefCTaBIAIT Cco0Oi
BHICIIYI0 CTYIeHb DPAasBETHA PACTHTENLHOTO MHADA.

A y *KHBOTHRIX Kakoe foraTcTso M pasHooOpasue Ipef-
CTABIAIT HEIHE KUBYIIHEe HA 3eMJe MHOTOKIETOUHKIE KU~
Borgble! V13 HUX Ha30BéM sfieck Iy OKY, KA INEYHONOJIOCTHEIG
(TmppBl, MeTysH W ZPYyTHe), UTTIOKOKEe (MOPCKUe JHJUH,
MOPCKU® B3BE3JIH, MOpCKHE €K U JpyTHe), UepBH, depBe-
ofpasHble, MACKOTeNble, WU MONNIOCKH, WIEHHCTOHOIHUE
(parm, DayKd, HACEKOMEe) ¥ XOpHoBHIe (pHilb], 3eMHOBOJ-
BH6, NPECMHIKAIOMUECcH, NTHIH ¥ MIEKOIMTAlONHe).

Bricmeii cTyneHbio JEHBOTHOIO MHpPa CIeRyeT CUHTATH
MIIEKONUTAIOMAX | cpefil HuX 00e3baH, OT 0cOOBIX BHICOKO~
pasBATHIX 00e3bAH MPOU30INET YeI0BeK, KOTOPHIL HemaMe-
PEMO BBICOKO IIOAHAJCA HAJ, BCEM KEBOTHBIM MHDOM.
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Beero Ha 3eMie B HACTOAMEe BpeMS HACUUTEIBAETCSA pas-~
JUYHKIX BAZOB pacTeHuil prOIMsSHTENbHO NATLCOT THCAY,
a KABOTHHIX OJIIH MAIIOH. A CKOIIBKO eI 8 BE/[0B pAaCTeHA
W }KABOTHEIX COBepINEHHO HCIe3TI0 ¢ INNA BEMIH, BEMepIo!

Bor xaxoe forateTBo B pasHO00pasme CIOMKHEX KHUBBLY
CYIIECTB DPASBHIOCH M3 MOUbUaiIIMX HEBUIMMEIX I8y
KallelleK KEBON CIM8M, KOTOPHEe MUJLIMADIH JeT HA3a[
3apOjHINCh HA B8eMIe,

HPOMCXO0MKIEHNE PACTEHUN M JKHUBOTHLIX.
TP MUPA HHBONX UPHPOIBI

IlepBrie camMEle IPOCTHe CYMECTBA, WU MKUBHE OemKd,
KOTOpHie 00pas0BAIHCH Ha SeMie, OIid HeJbas OHIIO OTHe-
CTH HE K PACTeHNSAM, HA K JKHBOTHRIM. OTH KUBEIE Oemxm
BOBHUKANH H3 §0J166 IPOCTHX HEXRMBHX 06JIKOB, I 33 HX e
¢96T BO3OOHOBJIANN CBO® TeJ0, Tg-eCTh UUTAJNCE Opramd-
qeckoit mampeit. Torga oprammdeckue GeTkOBHIE BENIECTBA
OBLIM TOIl MATEPUHCKOW Cpelio#, KOTOpasdA OfHOBpPEMEHHO
U poKAala W NMUTANA HOBBI® CAMBI® IIPOCTHI® OPTaHH3MEL.

T'opasyo nosgHee MPON30MmI0 pasfeleHne Beero dKABOTO
MOpa Ha [iBa I'MIABHEIX IOTOKA — DPACTEHUN M KABOTHBHIX.

Ho Bcé-raxm 5T0 pasieleHHe HAYATIOCh IPeSBHIUANHO
TaBHO, emé B OKJIETOYHOM IEpHOJe PasBHTHA IKW3HU HA
Bemie.

IlosBnenne 3enEHEIX pacTeHUit EMeINO [IA BCEro HAHIEro
BOMHOI'0 MHDA COBEPINEHHO MCKIIUMTENHHOS® I OTPOMHOS
BHAUEHH®,

CronbKO pas KAkl U3 HAC € YNOBOJLCTBAEM CMOTpes
Ha HAINW SeléHHe Jeca, Jyra, NoiA B BANXAJ KX CBEKUI
WUBHTEIbHNN BOBLYX., OT46ro mpoMCXOAUT MX BeTEHBIA
nBeT H Hy:KHa ¥ PACTEHAAM [ 4ero-Huly/b UX 3eleHb>
SenéHEil IBeT pacTeHUit IPOUCXONUT OTTOTO, YTO OHHU CO-
nep:xar B cebe 0coboe seméHOe BeIeCTBO — XJIOPOPHIE.
IJT0 CI10BO B IIePEBOJIE € IPEULCKOTO ASHIKA 03HAUAET IHCTO-
Basd BeIeHb,

HWsBecTHO, KaK pacTeHHA TAHYTCA K CBOTY M IIO[CTAB-
JAI0T COTHETHBIM Iy 9aM CBOY 3eIEHEIe TUcThA, Ilogymaiite,
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WAK BeIMKa BCA Ta BejéHad TOBEPXHOCTL pacrd-
eI BHOCTY, KOTOPad 0011y uaeTCA CONHNeM Ha Ha MAX HONAX,
Jgyrax B gecax. Ofma W3 BemmYa#mAX HAINEX YISHEIX
K. A, Tamupazes npuBofuT Takoil pacyér, Ecim na ognom
reKTape I0CeBa JIONePHB BRIYHCIHMTH, KAaKOBA 60mas
TIOBePXHOCTD 8 36l 6HRLX IIUCTHEB, 00Iyd4aeMBIX CONHIEM,
T0 TONyIUTCA NEPPa B BOCOMBJIECAT IATh MEKTAPOB,

A BoiiuTe B TeHHMCTHIl IHCTBeHEHI Jec, 1 BRepxy, m B
cepeinHe, ¥ BHASY BH Halif{éTe 0eCUMCIEHHOE MIIOECTBO
8eJIEHHX THCTHEB, KOTOPH MOJCTABIANTCA coxnny. JHu-
Basg mpapoja pacTemmit kak OyATo pemmaer sjiech sajady
3aXBATATh BOSBMOKHO 0OIbINe CONHEYHHIX JyvYeif,

Ham cosercrkmit yuénrii axkagemnx B, 1, Bepnajgckmii
JlelaeT BaMedaTeNbHEI NOfCUET, KAKYIO 000 IIOmAlb
H& CyIle I B BOJle BAHMMAIOT JACTH PAcTeHHN ¢ se1&HBIM
BEIIECTBOM — XJIO0POPHIIOM IpH Haub0Iee MOTHOM CBOEM
PasBETHH, HAIPEMeED, KOJTia fepeBbA HecyT BCE 60raTcTso
CBOHX 8eJ18HBIX TUCTHEB A BCO JIPYITe DACTEHHA JOCTHTAIOT
CBOEr0 NONHOLO pPaBBHTH.

Oxasanoch, 9TO NpH TAKAX YCIOBEAX 00WAA MIOMALH
BCEX B6IEHKIX YacTell pacTeHuil 6015 Me TOBBPXHOCTH BCET(
86MHOTO IMapa B CTO — HATHCOT pas!

Bor xak I'NTaHTCKA BeIHKa 00mad NOBEPXHOCTH 36l1&-
HHX pacTeHuii, BOCIPHHAMAIOIAA CONHEYHEHLA CBeT.

¥ me nampacHO pacTeHud 06pamaloT Takyl THIAHICKYHO
€BOI0 IOBePXHOCTh K CONEIY. Pacrennms npu momomu se-
JIBHOTO BemecTBa — XI0POPUINA ~— HOTTOMAIOT OMpefe-
JEHHBIE TYYd CONHNA M UCHONBSYIT HX JUiA TOro, 4robm
shipadaTHBaTh B CBOSM Tejle B3 YIIOKUCIOr0 I'asa M BOJIH
fieHHEIe TMTATENbHEe BeecTsa — caxap u xpaxman, Ilo-
JKyMafiTe TONBKO — YTIGKHUCIEIL ras 1 Boga! 10 cpaBHU-
TEIbHO IPOCTHé MUHEPANbHEIC BEIECTRA, & BENEHLIE pac-
TeHns 00JaJAI0T BaAMEYATENbHON CHOCOGHOCTHI0 IpeBpa-
MATH UX B caxXap, Kpaxma. [Iyers genoser, KoTopeii yHO-
CHT € Oropojia TRENBH Memok Kxy6melt kaprodend, me-
POTIOTHEHHHNX KPaXMaioM, TOyMaeT 0 TOM, IT0 HTOT Kpax-
Mall, CTOIL J{parolleHHb# HCTOYHAK ero TMTAHAA, 00paso-
BaJIcA NePBOHAYAILHO B BENIEHEIX JTHCTBAX KapTo(eIbHOTO



pacTeHHs W3 YTAEKHCIOr0 ra3a M BOJB NpH NOMOI{A €O~
HeIHHX Jydeit ¥ Xuyopoduiina.

Boobme, B orimume 0T YKEBOTHEIX, 8IEHEe PACTOHHS
MOTYT IIPATOTOBIATH B CBOEM Tele BCIO HYMHYIO ANA HAX
OPraHAdecKyl0 NIy 84 CYST YTAeKHCIOro rasa, BOAH I
HEKOTODHX MUHEpAIbHLIX COJIel,

O6pagoBanne caxapa H KpaxMala — 5TO TOIbLKO Iep-
Bad CTYHeHb B IPATOTOBIEGHAN YIOMAHYTOI Opranuyeckoi
mamu, Ho pacTemma MoryT o6pasoBHIBATh B CBOEM Tele
TaKsKe ¥KH PH MM JKAPHBIe Macna, 6enxn, ButaMasasl, Kpo-
Mé TOro, B Tele pacTeHUN o6pasyercsa emd MHOMOCTBO
ApYTEX OpraHHYeCKEX BEIIeCTB, KOTOPHE CIy:KaT A
TOCTPOGHAA WX TeNa, NI HX XUMAYECKOH BaUTH U s
MEOroro fpyroro, BenomumTe, HampaMep, CKOIBEO B CTBO-
Te HOABIMOro CTONETHEro Ay0a WIM COCHH HAKOIIAETCS
JipeBeCHHBHL. ‘

Ho uTo e DpOUCXOANT ¢ TEMH COTHEUHNMA JIYIaMH, KO-
TOphIe BelEHbIe PACTEHNA MOTHOMAI0T B TAKOM HB00HIAN &
ACHONB3Y 0T I FPHT0TOBJIeHAA cebe OpraHrIecKol mimu?

STH CONHEYHHIE JIyYd B PACTeHHAX He npouapair, Oum
TOIBLKO IIePEXONAT B CKPHTO® COCTOANNE U HAKANIWBAIOTCA
B TeX IIPOJyKTax, KOTOPHE [P UX HOMOIH 06pasoBanuch
B SeINEHHX paCTeHMAX,

Bee xopomo BHAIOT, 9TO €CIM MOeCTb Xneba, To 0T HErg
npubapiserca cuna, Hemm momajm mpejcrodT Taménas
paboTa i FANbEAA I0EB[KA, TO JOMAgh HA6 DaHbMe
X0pOIIO HAKOPMHUTE W IIPHTOM He CeHOM, & O0BCOM, HOTOMY
910 0BéC JACT eff GOJIbINe CHIE, 9eM CEHO.

OTKyna OpoMsomIa T4 CKPHTAs CHIA B Xiebe m oBce?
Ora nmpoMsomia OT COOTBETCTBYIINUX PACTeHMH — mime-
HHIH, DM, OBCR, A pacTendf BOCIPHHSIM DTY CHIY OT
COITHEYHOT'0 CBET& Jepe3 CBOH BOJEHHe JHCThA H MHOTO
HAKONIJIA €8 B CBOMX BEpHAX.

Teneps mpepcraBbTe cebe Ha MAHYTY BCE OrpoMuOe 00+
T4TCTBO U pasHooOpasme ABIenMil JKHSHE Ha BeMie,

Bor pocror mmeHENE Dpo0HBAETCA M3 36MJIH HA CBET.
Marenbkas, HeBEIEMAA a3y HHPY30PHA INILIBET B BOJS,
NBATAA CBOXME MHOTOUYACIEHHBIMA PecERYKAME, OrpoMHEIL
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KUT OypHO YXOUT B Iy OHHY OKeaHa, cIacaAch 0T KHTONO-
BoB, Kysnen ObeT TamENEIM MOJIOTOM IO PACKAIEHHOMY
wenesy. llIKonbAUKE B Klacce pemaioT apu(MeTHIECKY IO
safiady. Y4eHH B cBoeil maboparopu:m oOXyMhBaer HO-
BHI TpyAEbIE ounit. Bee oTw m ipyrme OecKoHedYHEH B
PasEoobpasHble ABIeHAS KASHA BOBMOMKHEI TOJbKO Oma-
rojlapd saTpaTe SHEPIHH, KOTOPYIO JKHEBOH MAp IONydIaeT
OT COJIHNA depes senéHe pacTeHAdd,

Benb Bce sKHBOTHBIE M 4eJIOBEK IPAMO MW KOCBEHHO,
depes pACTUTENbHOSJHKX KHEBOTHHNX, MNOIYYa0T CBOW
QpraHmdecKyo IHILy OT BeJIE€HHIX pacTeHHil, a BMeCTe C
Hell I BCIO BHEPTHIO A ¢Boeil skA3HN. A 9Ta SHEPIEA Ipo-
WCXOART OT CONHIA.

BenemnauTe, Ha perax H BOJONAJaX MOCTPOEHE! [UTAHT-
CKUe 5IeKTPOCTAHINH, KOTOPHe BOJAHYIO YHEPIUIO Iepe-
BOJAT, TPAaHCHOPMUPYIOT B BIEKTPUIECKYIO JJIA NPOMBID-
JICHHEIX ¥ OHITOBHIX IieJeil,

Becp senénnlii pacTuTe bR MAD 36MIH MOKHO 00pasHO
HA3BATh TI'paHJUOSHOM CAJOBOM craHmmedl, KoTopas
HHEPIHUI0 COJHIA NepPeROJAT K HAKANNUBAET B  CKPHITOL
coCTOABENA U obecneunBaeT HTOH pHeprueil Bce ABIeHUS
swnsum Ha gsemie, Ho aroro mamo, UroOw monydars Temiuo,
€BeT, DIOKTPUIECTBO, JBUTATh MAINUHLL JIA CBOHX OHITO-
BBHIX ¥ NPOMBIIIEHHHIX Ieleil, Jel0BeK TONB3yeTcs pas-
NUYHEIME BEJaMH TomnmBa. K TommBy oTHOCATCA Hpo-
pa, Top, Kameuns yroas, Hefrs. Ho gpora, Topd, xa-
MEHHHI YI'oJb IIPOMBOINIT OT BeNEHEIX pacTeHd# u copep-
$KaT B cebe CKPHITY 10 9HEPIHI0, KOTOPY IO 9TH pacTeHs Momy=
quny 1 HaroIwi® oT conHna. Hedrs Toixke obpasopanach
o? KEBHX cymecTB, CuefoBaTenbHO, CHPHTAS SHEPTH
ue(TH ¥ o8 NpOJyKTOB, HANpuUMep, OeHsnmHa, TakwXe Mpo-
HB0TNJIa OT CONHIA Uepe3 Bel&Hble PaCTeHHd.

Moxno 00pasHO CKazaTh, 9T0 B PASNHIHLIX BAAAX TOI-
AUBA HAa HAC pad0TaeT CONHEYHHIH CBeT, MOTTONEHHBIH
KOTIA-TO B6JIEHEIMA PACTHUSEME, JTOT CBET JABHTaeT HA MW
1A POBO3H], HAINK CAMOXETH M Pyrde HAMY MAIMUHBL, OH
COTPEBAET HAC, CBETHT HaM B PIEKTPHUECKUX JNAMIOUKAX
W TaR Jajee.



Ws mnpepsiymero BHAHO, Kakoe I'POMAJHO® B3HATE-
HHe HMeT BelEéHEe pacTeHHd, JOCTABIAA CONHEUHYI>
PHePrUI JIIA BCEro KHBOTO MEpa K XosalicrBa de-
JIOBEKA.,

IlepefoBrie MO HAYKA A TOXHAKHA JABHO 0TaILBAIACE
00 5TOM OT'POMHOM BHAUEHWU 3eITEHHIX pAcTEHHUH,

Emé 6onee cra marmmecara ner Hasaj, B 1781 ropy,
Gotanug CeneObe mmcal:

«fI BrRy, KaK MOA KpoBb 00pasyeTca B XmebHOM Koxoce,
a JpeBecHHa OTHAET BEMOIl TEINIOTy, OTOHb ¥ CBeT, HOXH-
MEHHEE €10 Y COJHIEY,

Ho Tonbro ram Befatomuitca pycexmit yaénnii K., A, Ta-
MApsA3eB IOJ(BEI HAYYHYI0 OCHOBY,IIOfl 9TW HOTAIKH H B~
SICHUN YKA3aHHO® I'DOMajHOe MEPOK0e MM KOCMUYecKoe
BHAYCHNE BOITEHHIX PpACTeHHI,

Korma Bol ceffyac fyMaeTe O PACTUTEIBHOM MEpe, TO
BaM, HaBepHOe, IIpeficTaBiAeTCA MIM N0Je ¢ TAMKEILIMA
KOJIOChAMA IINEGHAIH, NI MOryYdait XBoinuit H© JuCTBEH-
HHlt Jec, MMM JYT, APKO PasyOpPaHHLIY KPACUBBIME IBe-
TaMH, X TOMy UOf00HEIe KapTUNL ¢ 60raTo pasnuToit pac-
TUTEIBHOCTHIO,

Ho copcem He TakmMu OHITE caMhe JpeBHHe mpocToi-~
IMHe pacTeHUSA C BeJEHHM BEIIEeCTBOM — XIO0pPOQUIIOM,
KOTODHe IepBRIMA U3 pacTeHHit 00pasoBainch HA BeMIie.
O 0fonee IpeBHEX PacTeHHAX MHl MOMKEM [0 W3BeCTHOH
CTeleHN CY/IATH 110 UX IIePesKATEAM, KOTOpEE COXPAHUIUCH
no namero BpeMenE. Ou¥, BEPOATHO, HOCKONBKO WSMEHM~
JACH C TOTO Ype3BEIYAHHO [aléroro cBOEr0 MPOIIOro
W HeCYT B cebe HapALY C HOBHIME IPH3HAKAME U OTTIe-
9aToK 09eHb 0ONbIMON [[PEeBHOCTH.

L TaxuM pacTeHMSAM ~— IepESKUTKAM JipeBHEr0 pPacTH~
TEIRHOT0 MEPA ~— OTHOCHTCS I'pyNIa CHHE-3IEHHIX BO-~
popocaeii. Cume-semnébe BOJIOPOCTX 1 ceifgac HEMEKT DOIb~
Imoe paclpocTpaHEeHNe He TOJABKO B BOJE, HO M Ha CyIne.
B Bopne cune-senénrie BOJOPOCTE HHOINA pPasMHOMAIOTCA
B TAKOM M300HJINH, 9TO CAMA BOJA HA CBET KaKeTcd 3eIé-
Hoit, Torma mpo BOGYy TOBOpAT, 4UYTO OHA «I[BETETH
(puc. 10).
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. Ha
= VIO 3K6 PHSHAKH
——— L LRGN, IH 36 11 PH3HAKE
i%emt&!mm,.j,aaacﬁemM!tn 1 CBOUCTBA CHUHE-3eIe-
SLCOOOLBR RGagae FHXBOTOpOCiIcl sacTa-

By BIANT HAC IPHIACIATH
AX K OCTATKAM OYeHb
IPeBHAX pAaCTeHHii?

1. Teno cumne-semé-
HEX BOJOpoCieir co-
CTOUT 3 MAPHKOB AIH
HATO9EK, KOTOpHIe BHJI-
HH TOJBKO B MHEKpPO-
cxon, [fapuxn cocroar
N3 OHOH KIeTKH, a B~
TOYKA TIPEJiCTABIAIT
co0oft TieaEle IETMOUKHA
Pmc. 10. Tpocreiimme pacremma— 1WI6TOK. Ho sro emé Ho
CcHHe-3eACHEE BOJOpOCHH (B BHIE HACTOAMHAE KICTKU. B

MapuKOB W HHTEH). HEX eme HeT KIiIeTod-

HHX ffep. U moromy

CHHe-36I6HHe BOOPOCTH HAJIG OTHOCHTD K JIOKJIETOYHOMY
TiepHOLy PASBUTHA JKUSHE Ha 3eMIe,

2, CuHe-3eI6HEIE BOJOPOCIH MOTYT HpPHCHOCOOIATHCH
R JKABHE B ropAumx ucrovnmkax. Hanpumep, mam coser-
exmit Goyammyx EIeHKHH NPHBOJUT BHUIH CHHE-36J16HBIX
BojiopocyIell Jia TAKUX ropAYmx kdiodedl nHa Hamuarke,
KOTOpHe EMeIH TeMuepaTypy B 44 — b0 rpagycos, b5 — 60
rpagycos, 60—71 rpagyc u gaxe 75,7 rpagyca. Cmoco6-
HOCTH CHHe-BEIEHEIX BOJOpociell TIpECIocabamBAaThES K
JKHSHE B TOPATHX KIOYaX COXPAHUIACh, BEPOATHO, OT
©OYeHb JiPeBHOTO BPEeMEHH, KOI/la BeMHAA IOBEPXHOCTH ORIIA
ropasgo Gorave rOpPAIMME BOJAMHE.

3. Ilocne msBepsceHNil BYJIKAHOB, KOTa JAaBa W JpyIae
TIPOAYKTHl H3BEPHKeHNA OCTHBAIOT, HA HUX B YHCINE® Hep-
BRIX paCcTeHHIl TOCENAIOTCH CHHe-3eIEHHe BOLOPOCIH,

B {nomwnm Ba BYIKaHWYECKEX MOPOKAX BCTPEUAIOTCH
TieNEle MIACTH, COCTOANHEe U3 CHHe-36I8HHX BOLOpOCei,
KOTODPH® BAHMMAIT ILIOMAAb KO THICHAYH KBAJZPATHHIX
MeTpOB U HOCTHIalT TONMUEH B 60 caHTEMeTpoB,




Crynénmeryio Macey 9THX ILIACTOB HACONGHES yIOTpeG-
IseT Jaike B M.

Cune-senéune BOXOPOCIH — SaMEYATENbHEE DACTEHH,
Onn HasmBalOTCA BOTOPOCHAME, & MEXKLY TeM OHH pace
OpPOCTPAHEHb W HA CyIne H Ja¥e B IMyCTHHAX,

B ramaveTRX OyeTHHAX pasHeil BecHON, KOrja IOBepR-
HOCTD 3eMIH €I é BIaKHAs, HA Hell YacTo BHJIeH CILIOMHOMH
aérruit senenopathit Hamér, Ilox MmrpockomoM obHapy-
SKHBaeTCsd, YTO HTOT HAJET COCTOMT M3 TOHUAMMUX HATEHR
cHHe-3¢IE8HKX Bofopocnel. Becno#t sty muTH meATenbHEL
W MOI'YT Ja#e BEIIONSATh U8 CBOMX CIMSHUCTHX (PyTIAPOB..
Ho Bor HacTynaer fonbmad JeTHAA #apa U 8aCyXa, CBOH-
eTBeHHAS MycTHHAM. IloBepXHOCTL BeMIH CHIBHO HATDE-
Baercsd, Humth cuHe-3enéHHIX Bojopocieil OYeHb BHICH~
Xa10T, HO, HECMOTPHA HA CBOI0 HEMKHOCTb, OHH OCTAIOTCS
JKUBRIME 10 HO3JHEH OCeHM, KOIfia HOBEPXHOCTb IOYBHL
CHOB3 YBIQKHACTCH.,

Heroroprie BEAN CHHe-3eJEHHIX BOROpOCHeH CBOMMHE
HATAMH 00pasyloT CAMBHCTHE CIYCTHE —— IEHKA WK
KOPOYKH, 3aMETHHI@ HA-TIas,

B pammx nycTHHAX Berpevalred TAKHe CIYCTKHE
B BUJ® BEMITHOIO BOIOCA.

Ha, na, semasmoit Bonoc, Ha mopepxmocTH semiun Bni
BUJiATe HOXOXHE® HA BOJOC ICpHEIE, BaMeTHHC HA-TVIA3
HATH, WHOI7la samyTaHHble kiyOkoM. B cyxyio sapryic
norofy onm joMkHEe, Ho CTORT HX clerka ¢MOYATH BOROH——
W OHH CTAHOBATCA MATKHMMY, O:cuBaloT, seieHeloT, B Karas
8eMIIAHOH BONOC yMOTpeSiAercd B MMINY.

3emuAno# BOJOCG TOME OTHOCHTCS K CHHE-30IEHBIM BOJO~
pociusaM, Y IVBATENbHA CIOCOOHOCTS BTHX NPOCTOHMUX pa~
crenmi, kKak OyATO TAKNX HEKHLIX, CYI[eCTBOBATH B Hy=-
eTHHAX HA OTEPHTOH CONHIYYy TOBEDXHOCTH 36MIH H BBLIHO+
CHTH BJeCh CINIbHEAMY0 JKapy A 3aCyXy.

IonsaTHO, 9TO pacTUTeNLILIA MAD Ha 3eMie JOLKEH Onnt
HpoOUTE 0YeHk foATHil 1 00XbMOE IyTh PAsBUTHA OT TAKEX
IpocTeimuX pacTeHdi, KAK HOBHIUME TIasy IMAPUKE %
HHTOYKE CHHE-867I6HHX BOJOpOCTell, H A0 TAKAX CHOMHBIX
PaCTHTENBHEIX OPraHWSMOB, KAk, Hampumep, Ay0.

— 31 —



Tlo Mepe TOTo KaK HA BeMile PASBHBAIMICH 3eNIEHEE pac-
TOHUS, OT HUX B KUBO} MU BCE 50Ib e BIABANOCH 3AKOH-
CePBYUPOBAHHOI DHEPIUA COJHNA, YTO IOMOTANO KUBOMY
MHUPY FAOCTHTHYTb CBOEr0 OTPOMHOTO 0OOraTCTBa, pasHo-
©o0pasusa H CIOMHOCTH,

Cpenm OfHOKIETOUHHIX JKHBEIX CYIIECTB YiKe SCHO
BUJHO UX pasfelleHHe HA DACTeHHA K IKABOTHEIX, J10
pasgeneHde IPOM30INI0 HA OCHOBe 0OcCO0eHHOCTeil IH-
TaHUA.

menno, Kag yoke OBIIO YIOMAHYTO, BENEHLE PACTEHMSA
caMB Ji1d ce0s IPATOTOBAAIT BCI0 HEOOXOMUMY 0 BM Opra-
HEYECKY0 IMIYy IPHA HOMONIA COJIHETHOTO CBETa U3 MUHe-
"PAIBHEIX BEIeCTB OKpYyskakmell IPAPOIE — YTIEKACIOTo
Ta3a, BOJE M HEKOTOPHIX COJIEil.

JHusoranie e Taxoil cmocobHOCTbIO He o00jajaoT ¥
JOJEHB DOJYYaTh TOTOBYI0 OPraHHYECKYI0 IWIY, KOTO-
pasg OpAMO WIH KOCBEHHO IPOMCXONHT OT DPACTEHWIt,

Ho unTepecso, uTo cpefd OJHOKIETOYHHIX MHUBHIX CY-
TEeCTB ©CTh TAKES, KOTOPhie MOTYT IMTATHCA H KAaK PacTe-
HEA, ¥ KaK KABOTHHE H 00pasyiT IPOMeKYTOUHOE 3Be-
HO MeJy TeMu u Apyrmmm (pme, 11).

E rakuM cymecTBaM HIpHHAJIEMHAT BBIIIEHH. Texo y
SBIIIEH COCTOMT U3 OJHON KIeTHH, KOTOpad MMeeT Opram
JBIKEHAS — JKTYTHK, IIPH IIOMOIA KOTOPOTO OHA MNa-
BaeT B Bofle. B Texe y 9BIIeH eCTh 8eI8HOE BEm[ECTBO —
XJTOpoQUIN. ITEM SBTIEHBE! CXQIHBL C 36JIEHBIME PACTEHHI-
MHI ¥ MOT'YT DpH IOMOIZ XJOPOPHINa Baep:KABATE JIyIn
€OJIHIA | IIPETOTOBIATE cefe 0 praHnIecKy o NNILY U3 yrile-
KHCIOro Tasa W BONH. O BBIIeH MOMKHO BOCIMTHIBATH
Tax:Ee I B TeMHOTe. Torzia B HUX XT0poduia He 06 pasyer-
¢f, W OHE TpeOyIoT A cBOero NHUTAHHA IoTOBOH opramm-
YecKO# HUm.

Wrorna m B mpEpojie BCTpevyalTes SBIIIEHLI, KOTODHO
€OBCEM He coflepikaT B cele BelEHOTO BEIecTBa — XI0POo-
$uNTa W, CTeJ0BATeNbHO, NOIMKHB ATATHCA, KAK KHBOT-
HEI®.

D70 ¥ MHOTHe [[pyTHe ABIEHEA AOKABHIBAIOT, 9TO PACTH-
TeJbHBIL U 3KHBOTHBI MIp IPOKB0 LK YPesBEIYAlHO JABHO,
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emé B OJHOKRIETOUHBIY mepmoff pasBu-
THS $KW3HA HA 3€Mie, U3 OJHOro o0mero
HAYaIa,

Ho moroM pacTeHhs H KHBOTHEHE OYeHb
JAJTeK0 pPAsOMUIACh B CBOEM JalbHeiimeM
pasBHTHE,

OpHaro eCTh MHOTO TAKHX SABJIEHUM, KO-
TOpHIe CBUJIETOILCTBYIOT O TOM, 4TO pacTe-
HAA ¥ $KABOTHEI® HMEIH B CBOell UpesBHl-
4aiiHo JaméKoi JpeBHOCTHA 00mee MpoUCXo-
JeHHe.

RammoMmy nssecTen seléHBL nBeT pacTh-
TeJIBHOCTR, KOTOPH# IPOHCXOAHUT OT 86I6-
HOT'O Bem[eCTBa — XJIO0po(uIia.

A EKpo®b, KOTOPYyI0 Ccepflie HEyCTAHHO
FOHAT 0 HAIIEMy Tely, HMeeT KpacHbI
IBeT 0T 0c000r0 KpacHOTo BemecTBa — Fe-
Moruobuua,

W senénreii xmopodman m kpacHsf Te- Pume. 11. 9s-
MOrTO0MH MMeIOT CBO® pa3iHyHOe, HO UYpe3- IieHa, OAHO-
BHUANHO BAYKHOO 3HAYEHME [IIA IKABHH, g@%‘;‘;‘;ﬂ‘ﬁog‘%"
Xuopounn Berpedaerca y pacTeHmit, a poe AmIAETOR
TeMOrno0uH Y SKUBOTHEIX ¥ YenoBeka. IIBOT i pacrenmen,
HAyKa BEIACHWIA, 9T0 00a TH CNONKHE® u HEMBOTHHIM.
XEMHUIECKHEEe BEIecTBa II0 CBOEMY COCTABY
pONiCTBeHHEI Medny coGoif m mmewT ofmee [peBHee
IPOUCXOKTICHHe.

Ho xors pacrdreibBEIX ¥ $KEBOTHLIE MED B CBOEM pas-
BUTHE Jajek0 PasomMch APYr OT ApYTa, MKy HAME
BCE BpeMs COXPaHAITCA TIy0OKH® HODA3PHIBHEIE BRamM-
HEle cBA3H. JAHBOTHEIN MUED He MOMKeT CyIecTBOBATh ¥ pas-
BUBATHCA H& 3eMie 0es pacTUTENILHOI0 W paCTHTENbHBIH
mup Be3 KEBOTHOrO,

3eléHBle PacTeHHA JOCTABIAIOT KHBOTHEIM TI'OTOBYIO
OpraHm9ecKy [0 IRy X KMCAO PO A JEXaHnsA. JiuBoTHER
B CBOBM Telle IepepaldaTHBAIOT ¥ PaspyInaloT 5Ty OHWmY,
W OTOpOCHL KH3HENeATeNbHOCTH (HUBOTHEIX HCIIOIBL3YIOT-
¢ LI MATAHWSA SeIEHRIX PACTEHHIA,
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Bee sHaloT, Kakoe OTPOMHOE BHAYCHHE WMEET HABOJ
W Jpyrue OTOPOCH KEBOTHHIX Jid YBOIHUGHUS Y pOsKas
pacTeHmii. A yruaexHCHE a3 oT JHXaHAA *KUBOTHHX CIY-
YKUT MHHEpPaNbHO! IUmel JAxd pacTeHHmid.

Ho mwp pacrennii i sABOTHHX He MOTIIN GBI MO PIKE~
BaTh CBOil B3AMMHLIL 06MEH BOI[ECTB M JIAKe OCTAHOBHIINCH
OBl B CBOEM PasBATHM Ha 3eMiIe, ecil On He ObLIO emé Tpe-
TBEI0 MAPA B KUBOM NMPHPOJie — MUPa Upe3BHYANHO Mell-
KIX JKUBHIX CYIIeCTB — MEKPOGOB # B 0Co0eHHOCTE GaxTe-
puit,

Bot wro mumer 06 aTHX cymecTBax HaIM PyCCKEH yI&HAL
B. JI. Omensmckuit, '

MurpoOH <«0UEmAIOT IOBEPXHOCTH 3eMIH OT TPYIIOB
WKUBOTHRIX U OCTATKOB pPAacTeHHUi, ABIAACH HACTOAIMEME
MOIMJILIEKAMA Opranmueckoro Mupa, Ilop BinsnneM sTaxX
MeATeNbHBIX AreHTOB Bee IIaBHeimHe I'PYIIE OpraHm-
YeCKAX BEI[eCTB, BCTPEYAEMBIX B Tejle KIBOTHHIX I PacTe-
Huil, — OeIKH, YTIEeBOAN H SKUPH — HOCTENEHHO pas~
naraoTca Ha 00Jee IPOCTHe COSTHHEHNA, JOCTYIHEE JIA
OATAHAA PACTEHH, M BOBIEKAIOTCS TAKEM 00pasoM B HO-
BHT KpyroBopoT. MEOTHe W3 BTHX KOHEYHHIX IPOLYKTOB
pacmaga BBIENAOTCH B as000pasHOM COCTOAHHAHU, 4TO
o0ecreysBaeT UM IOBCEMECTHOE pacIpOCTpaHeHHe B MpH-
pome. Uem sHeprmuHee MPOTEKAKNT YKABAHHEE HPOIECCH]
paslioeHna OPraHMYecKoI'0 BemecTBA, UeM CKOpee B3dA-
THIe OPPAaHM30BAHHBIM MHUPOM HIeMEeHTHl BOBBpAIAIOTCS
00paTHO B pesepByap HEOPraHWYeCKOH NPEPOTE, TeM
cuIbHee 0bETCA My Ibe 0praHmdecKoll JKITSHY HA 3eMIIe 1 TeM
apyde u pasnoobpasnee eénpoasuernsa. Momxno yreepriaTs ¢
YBEPEHHOCTHI0; ITO HTOT GecIrpe phIBHEL K PYT'OBOPOT SKHBHH,
974 BeYHAA CMeHA JKUBHIX CyIeCTB HA4 3€MHOH IIOBepXHO-
ctn OymyT 0e30CTAHOBOYHO HPOROKATHCA JIO TEX IO,
IOKa COJHIE IIOCHIAEeT HaM CBOM IIefpHe JADH B BHJE
TeIIa B CBeTa U IOKA N0 eT'0 MRUBHUTEIbHEIMA Iy YaMH 34o-
JEAI0TCA BCE HOBBIG W HOBBHIE 0UATH JEWSHEY.

Wrax, B wuBoit IpEpOie CYmECTBYIOT TP MEPA — MEp
pacTenuil, MEp KHBOTHHX B MED MEKPOGOB. OTH TPH MEpPA
HAXOJATCA MeWELY 0003 B IOCTOAHHOM JeATeIbHOM 00MeHe



BEIECTB W TeCHO B3AHMHO CBASAHH B CBOEM CYmECTBO-
BaHWA ¥ PasBHTHEH.

A BaJ 9TMMIF MEpaMI BHICOKO NORHANCH YeioBex, Tonb-
KO M8y4as IOpH HNOMOMY HAYKHE BAKOHBl IPOMCXOMCHUS,
PasBUTHA U Beell IUBHA STUX TPEX MUPOB, YEIOBEK MOMKET
HAWIYIIEM 00pasoM YIpPaBIATh MMH A CBOAX BHCOKHX
X03AUCTBEHHHX W KyJIbTYPHHX MeIei.

ECTH JIH JEM3Hb B MPYIUX MHPAX?

Bo Beexennolt 6cTh BEIMKOe MHOMECTBO PA3IAIHEIX M~
poB, Heyxenu cpefim 9THX MEDOB TONBKO Ha OJHO Hameit
Semye BOSHEKNA sH3HL? HOHEUHO, 9TO COBCEM HeBEpOAT-
Ho. U TaM HA OTpOMHHX pACCTOAHUAX OT HAC, 33 COTHI
MEJUIIOHOB KMJIOMETPOR OT 36MIIM, TOMEHH OHThH IIAHeTH
¢ muBrivz cymecTBamia. Ho obpatuMess k Tem miameraM,
KOTOpHIe IPHHAJICHAT K Hallell COTHETHON cacTeMe U Ha-
XojATes Ha 6oiee DIMBKOM pACCTOSHEE OT HAC.

Camas 61m3kad K HaM IIaHeTa — 9TO JIyHa, KOTOpasd
aBiugerca coyTeukoM demid. Iloeepxmocts JIymm,, oGpa-
mEHEAS K 8eMIe, H8yIeHa 0YeHb Xopomo. Mmetores nake
dororpadum s10# MOBEPXHOCTR ¢ GOIBIMEME TOXPOGHO-
crame, Ha JIyne ecth pasmmen ¥ ropel. Ho ma meit mer
BO3JyXa 1 BOTH. TaxmM 06pasoM, ecim Ku3Hb X OBIIA KOr-
na-audyb Ha JLyHe, TO Temeph OHA TaM YiKe HCUE3TA.
ITpyroe pemo — mnanera Mape.

Ha Mapce ecTb Bosnyx 1 Bofa. Tonsro Bosgyx na Mapee
110 CpaBHEHN o ¢ 3eMuEl 3HATNTeNbHO oee paspesennsIii,
a Bojsl TaM ropasfio menbme. Ha Mapce, y momiocos ero
BUAHG (elhe IATHA CHerd, KOTOPEIe JeTOM COKDAmaTes
B cBOGll IIOmMANH, OTOMY gTo cHer Taer. Camoe fJainéroe
paccroamme Mapea or Semanm 375 MENIHOHOB KHJIOMETPOR,
a 23 asrycra 1924 roga Mapc mojomén x HAM HA PACCTOS-
rre H5 ¢ TMONOBMHOM MUIIIMOHOB KAIOMETPOB B HEKOTOPOe
BpeMs OHI CPaBHETENBHO 0IM30K K 3eMie, JTO J]ao Bos-
MOMCHOCTE ACTPOHOMAM xyume pasraazers Mape u Beé,
YTO COBEpIIAETCA HA er0 MOoBepxHOCTH. DHITO BHjHO, |TO
BECHOH Tasi cHer BOKpPYT €ro wiEHOro momwoca. M ram,
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rie Obino Gombme BIArd,

nosepxuocts Mapea npa-

HUMAJIA BEIEHOBATRINA

nser, Bosmomxp0, urO

s BTO IIPOHCXOMEIO OT Pas-

T ;‘,gy‘ﬁ\ BUTHS  PACTATENBHOCTH,

= {544 | TOo-eCTh OT TOrO, Wro jNe-

A peBbS H KyCTaPHAKH O~

] BaJIVCh JIHUCTRAMH WU
BHIPACTAJa TpaBa.

Ha Mapce ner mu of-
HOTO Tagoro O0JbINOro
mopa, kak Cpegmsemmoe
mope Ha 3emae, Ho, Bos-
MO:&HO, uro Ha Mapce
ecTh OojibIOVe M MeIKme

Prc. 12. Bug xanmamaon 03§p&, IsrTasmes e

Ha Mapce. OIIpENieNATh, KaKad Ha

nosepxuocTE Mapea Tem-

nepaTypa, ¥ OPEINIA K BHBOLY, 4TO OHA MOMeT GBITH
oxomo 18 rpagycos Temia.

Taxum 06pasoM, ecThb BCe OCHOBAHHUA NPEANONAraTh,
aro Ha Mapce cymecTByOT pacTeHHs W EepaspHBHO CBS-
BaHHLI® ¢ HUMH JKHBOTHEIE,

Ha Mapce Bufenu faxe nojo0ne yskuX OpAMEX KaHA-
a0B (pme. 12). U3 sTOr0 [lengim BHIBOJ, YTO HA BTOl mia-
HeTe JKABYT pAsyMHBE® CYIIeCTBA, KOTODHEI® Uepe3s TAKHE
Kanals pacupepensiior Boxy #a Mapce. Ho B mocuennee
BpeMsl CyH[eCTBOBAHUE HTHX KAHANOB IIOJBepraercs co-
MHCHHSM H SBIAETCA CIODHBIM,

B conmeunoit cmereMe MMeeTCA emé OfHA TIAHETA, HA
KOTOpO#f, MOKHO IpeANOJIAraTh, IKMSHB YiKe CYIECTByer
WIR JOIKHA IOABAThCA. OTa IuaHera — Bewepa.

B ckopom BpeMeH#, IOCIe OKOHYATENBHON moGeMsl HAJ,
HeMelKo-(aMICTCKRAME pas0oiHuKaME, JeI0BeYecTBO MIOi-
AET B YCIOBUAX MUPA M JeMOKDATHM IO IyTH HOBOIO, He-
BHJIAHHOT'O €1 110 PasMaxy B GEICTPOr0 pacnpeTa HAYKYA K
rexuukn, Hacrymar mopa, KOTJa JNIONH CyMeKT I€TaTh
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HA ApyrWe NJAaHETH HAMed CONHEYHOW CHCTeMB — HE
Jyny, Mape, Benepy. U mayka ysHaer mogpoGmo, Ha~
Kag KHBHb cymecTByeT Ba Mapce, ecTh I skusHb HA Be-
Hepe, Onna nu xorma-uubynms suUsHb Ha Jlyme,

Ham pyccrmit prapnmitca yuénnit K. 10, Huoaxos-
ckmit m300pEN paKeTHHIR BAraTeNb, KOTOPHIH MOKeT CiIy-
HETH AJIA TAKAX MEKINAHETHRIX MOYTeMmecTBHI,

A, BooOme, MOKHO HpefmoNaraTh, 4To B HEOOBATHOR
BCeJIeHHOl, HaBepHOe, eCTh eme INIAHETH, Ha KOTOPHIX
WMEIOTCA pACTeHHS, KUBOTHBIE W DA3YMHEI® CYIIECTBA,
NOf00HEIe YeJ0BEKY.

JARJIOUYEHUE

Wzyvenme 3eMHBIX OIACTOB HOKABaJ0, HTO IKUSHH HA
3eMJI€ 8aPOIANACh YPESBEYAHO IABHO, 83 MUJLIHA PR IeT
JI0 HAIEro BPeMEHH, B B KAKHX-TO CAMBIX IIPOCTHIX Gy~
mectB, CiemoBaTenbHO, HAO OBLIO YBHATH, KAKHE JKUBEIO
CymecTBa ABNAIOTCH TAKUME POCTHIMA, 9TO OT HEX MOTIIA
3apOJATECSA KU3HL HA 36MIIE,

Uccneposanme Texa 4YeNOBEKa M CIOMKHBIX PACTEHHR W
JKMBOTHBIX 00HAPYMKUIO, UTO BCe OHA MOCTPOEHH U3 Oosee
IpOCTHIX #KHBEIX EIUHUI, — KIOTOK. Kasnuiit nossiit mo-
TOMOK Y6JI0BeK& U CNOMHEIX PACTeHHH i JKUBOTHHX TaKikKe
BBIPACTAET M3 OJHOM TONBKO KIETKH, KOTOpas cama 00pasy-
eTcs U3 CINSAHAA IBYX KIeTOK—OTI[0BCKOIl I MATepHHCKOI.

Bcé 8T0 CBHJETENLCTBYET O TOM, YTO W 4eIOBeK, W BCE
CIIOYKHEI®e MHOTOKIETOYHEIE pAcTeHHs, H MKABOTHEE KOIHa~
TO B CBOEM PABBUTHH OPOMIIN Yepes CTyHeHb OfHOKIEeToY-
HEIX JKEBRIX CYIIECTB, CPeH KOTOPHX Yy HAX OHUIE CBOH
OUeHb JIPEBHNO MPEIKHA,

Tax DOABHIACH MBICAB, 9TO ONHOKIETOYHLIC CYNIECTBA
7@ ecTh CaMele IPOCTHIC, ¢ KOTOPHIX HAYaNacCh MKUSHb Ha
geMie,

Ho mpumoch aTy MBICAb OTBEPTHYTSH. XoTa OJHOKIe-
TOYHEI® CYI[eCTBA W MOJNYYWIM HABBAHWe IIPOcTedMMX,
HO OHW BOBCO HE caMbie TpocThie. HexoTophie U3 HEX, KAk
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HANPEMep, THPY30pUHA, OCTENIA B CBOEM CTPOSHAN 0YeHb
Gonpmoil clomHOETH,

Ho ecTb cymecTsa, KOTOpHIE IIpomIe, YeM O[HOKISTOTHEIS,

K rakmM cymectBaM OTHOCATCA OaKTepHH, CHHe-3€I6-
HbIe BOJOPOCIHA U pasHEle yIbTpaMERPoOL. OnATh ABHIACH
MBICIT: MOMKET OHITh, SKH3HD Ha BeMII® HaUalIach ¢ OaxTepuil
¥, MoskeT ObITh, jaske B HacToAmee BpeMs OaKTepuH BO3-
HUKA10T U3 PASIHYHKNX OPraHmYecKAX BeIecTB My TEM CaMo-
33 POSKJICHAS.

Tornma pasropenca ropauumit ¢nop B Hayre, OHAM Kasa-
JI0Ch, 9TO OHA B CBOUX OIKITAX yke NOJOIIN K pasrajke
BeNHKOM TafiHBI O CaMO3apOXJEHUN KW3HW Ha 3eMie,
Jlpyrue mpoBepsAnm 9TO mpH mOMOIK 60Jee TOYHHIX OIIbI-
70B. Wranbanen CralaHNaHm ¥ moToM Benwkuil Ppanmys-
cxnit yuéuniit IlacTep moxasamu, 9T0 I GaxTepuUd pasMHO-
$HAIOTCA TONBKO ADPYr OT Jpyra, a He IyTEM eaMo03a-
poskennA, YOOMAHYTad Bendkas TaifHa TPHPORH OCTA-
J1ach TOTfla HOPASTAJAHHON, H HaJ0 OLLIO MCKATh Jlajbile,

Haxonern, Hayka Jomia [0 TAKEX KABHIX CYIIECTB,
KOTOpPHI® MOMKHO CUHTATH JeHCTBATEIbHO CAMBIME IIPOCTEL-
ME. OT0 09eHH MEIKHe, HeBHIWMEIe A3y YaCTHIbL MM
KaflelrbKl sKHBOr0 0enKa. mid Goliee NPOCTH® SKUBHE CH-
CTeMBl OEITKOBHIX YaCTHI,

B 1o BpeMsa, xorjga BapoMIAIUCE HA BEMJIe STH CAMEI
IIPOCTEIe CYI[ECTBa, KAK YCTAHABIUBAET HAYKA, YCIOBHA
TPAPOAHL HA 86MHON MOBEPXHOCTH CHIBHO OTIHYAIACH OT
unmemanx. [ToBepxrOCTS 3eMH OELa ropasfo Temiee, Bos-
IyX UMel fpyroii cocTaB, BHEM COfepEAIOCH OI6HH MHOTO
BOJAHEIX IAPOB B TAREX I'a30B, KAK YTI€BOLOPOAH, AMMUAK,

Hayxa norasmBaer, 9T0 B TAKWX YCIOBHAX B IPHPOJE
MOIIO0 NPOHCXOAATH 00pasoBamue OeNIKOBHIX BEMECTE.
IloToM oT 5THX emé HeKHBHX OelkoB 00pa30BHIBAIHCH
IKEBHE OeIKM HJIM TpOCTelimue ¥UBHE CHCTEMH GelkoB,
Sro m Ovum caMble TPOCTHE JKEBHE CYIIECTBA.

91u cymecTBa emé Henb3dA OO0 CINTATD HE PACTEHUAMH,
T KEBOTHHIME. Pasfenenue JKHBOI0 MEpa Ha PACTOHHA U
SKMBOTHHIX HAYAJIOCH rOPasio MO3HEE, HO emé Ha JOKIe-
TOUHOM CTYNEeHH IKMSHH,
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Ha ynomsnyToft KOKIETOYHON CTYIORN HOABHIMCEH Hep-
BEI® PACTEHHS ¢ BOJNCHLIM BEI[ECTBOM —— XIOPOQPHILIOM,
IToBmuEMOMY, OT BTHX NEPBOHAYANBHEIX APEBHIX PACTeHHIT
/10 HETHENHer'0 BPeMen! OCTAINCh WX IepPe:KUTHH — CHHe-
3el6HEIe BOMOPOCHHN, COXDAHWBIIAE HPOCTO® CTROEHEE K
Ipyrde IPUBHAKK CBOEr0 JPeBHEr0 IPOIIIOLO,

Cpenz OHOKNIETOTHRIX CYL[eCTB ME HAXOJUM y¥#e ACHO®
pasfielieHAe KEBOIO MDA HA PacTeHEA W :xuBOTHHX. Ho
0 CHX IIOP Cpefd OfHOKIETOYHHIX CYI[ECTB BCTpPEUAIOTCS
TAKHe, KOTOpHe IO cnocoly cBOEro NATAHWA MOTYT OHITH
TO PACTOHHAMH, TO $KHBOTHHIMH,

3a MANIMOHELIeT Pa3BUTHA HEBOM MPEPOAKY Heé 06pa~
30BAJI0CH TPH MEPa — MAD PACTeHHH, MAD IKUBOTHHX I MU
MuKpo6oB. OTH TpH MEpa B CBOEM 06MeHe BemecTB TAK
TeCHO CBABAHLI MEMKIy co00ii, 9T0 H6 MOrim OBl CymecTBo-
BaTh H pasBHBAThCA ApyT Oes Apyra. Bemo sHepruio s
CBOel KM3HM YHOMAHYTHE TPH MHEDA, & TaKWEKe UeJOBEK
IOIyYaloT depe3 BeIEHH® pacTeHHA OT colnna, Ciegosa-
TeJIBHO, HUBHb Ha 36MIe MO eT CYI[ecTBOBATE H TOCTUIIIA
cBOEro OrpoMHOro GorarTcTsa W pasHooOpasuaA Onarofaps
COJTHEYHLIM IIy9aM,

YesnoBex BEImeN U3 KABOTHOTO MUDA H BHICOKO IIOJHAI-
cs HaJ| Beelt nBo# mpEpofelt 6naronapa o0mecTBeHHOMY
Tpy Ry, OrpoMHOe SHAYCHNE B 3TOM_BHICOKOM HOXBEME HMeeT
pasBuTHe HAYKA ¥ TeXHHKH. TOIBKO Yepes HAYKY u
TeXHHKY Yel0BEeYeCTBO I03HAIO M Oymer ray0oko IosHa-
BaTh 3aKOHH IIPHPOJEL X Oy /6T MOIyIeCTBeHHO YIPABAATH
MpHEpozoli, TpeodpasoBrIBas €6 U MONIALEAA CBONM, IIeAM,

A MBI, COBETCKH® JIOfH, OBISNEBaA JTyImUMHA FOCTHE 6=
HAAME MEDOBOH HAYKW M TeXHEKH, 0yJeM CMeNo JIBHTATH
HAYKY H TOXHHUKY BIODEN NI HOJHOIO NMOJTIMHEHHS cele
CHJI IIPAPOJIHL B IIOCTPOSHNA B Hamell BeNHKO# cTpaHe mop,
saamereM Mapkca ~ Ourensca — Jlenmna — Cramuna
CYACTIABOr0 KOMMYHHCTHYECKOTO O0IecTBa,
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