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Tarbsina IMuTpueBHA
KnanoBa
CoTBOpeHHasa npupoaa
rjaa3zamMm OHOJIOTOB.
KHura nepsas

Ot aBTOpAa

«boz nam oan ece oas ocusnu... On Odan Ham
B03MONCHOCHIL NPUOOPEMANb NOZHAHUSL. .. »
Cxuapxumanopum Hauii (Ho3dpus)

MHorue 13 Hac MPUBBIKJIA K TOPA3UTEIbHBIM SIBJIEHUSIM B CO-
TBOPEHHOM MPUPOJE, U KUBOE UyIO YK€ HE BbI3bIBAET UyBCTBA
YAMBJIEHUS M BOCXULLEHU A, KOTOPBIE MbI UCTIBITHIBAJIN B JCTCTBE.
Bonbiue Toro, Majo KTo 3agyMbIBAETCS HAll TEM, KAKME YPOKHU
MPENnojaeT HaMm MUP KUBOTO.

MBpI 3a4acTyio He oOpaiijaeM BHUMAaHHUsI Ha MIPEKpacHbIe pac-
TEHUS WIM Ha MAJICHBKUX, HO IIPEMYAPO YCTPOECHHBIX KUBBIX CY-
IIECTB. A Belb T€ e MypaBbU, 0A00UKH, KYKH ISl KU3HE/ICS-
TEJILHOCTH U OCYILIECTBJIEHMS CBOETO ITPEeIHA3HAYEHUSI Ha 3eMiie
UCTONB3YIOT CJIOKHEHIINE 3aKOHbl MH(POPMATUKH, ABTOMATUKH,



a3pOAVHAMUKH.

Koneuno, Hanbosee 4acto ¢ TalHaM¥ MPUPOJIBI CTATKUBAIOT-
csi yueHble. OHU MBITAIOTCS HANTU OTBETHl HA MHOTME BOMPO-
Cbl, KOTOPBIE ITOCTOSIHHO MPENIOAHOCUT MUP KUBOro. MIHoraa sto
ynaerca. U Torga nosisercss BO3MOKHOCTb PACCMOTPETD B Te-
HUAJIBHO «CKOHCTPYMPOBAHHBIX» CYIIECTBAX MOJIENN OyTyIux
YCTPOMCTB, CUCTEM YIPABJIEHUS U T. 1.

Ho Hepenko coBpeMEHHOM HayKe IPU BCEM CBOEM LIMPOKOM
apceHa’sie UCCIIeA0BaTeIbCKOM TEXHUKU TaK M HE YJaeTcs pasra-
JaTh MHOTOYMCJIEHHBIE CEKPEThI )KUBBIX CYLLECTB. BOJIBIIMHCTBO
noJiaraeT, YyTo MpOoMJeT elie HEMHOTO BpeMeHU U OyAyT CO3JJaHbl
Oosiee coBEpILIEHHbIE CPEACTBA, KOTOPhIE CYLIECTBEHHO pacIlu-
PAT Hay4YHbIE TOPU30HTHL. BOT TOI/1a-TO OCHOBHBIE TallHbI KUBBIX
CO3JaHUI U OYAYT PACKPBITHI.

A MOXeT ObITb, CTOUT COTTIACUTBCS C TEMH YUE€HBIMH, KOTOpPBIE
Y€ JJABHO OCO3HAIM OAHY U3 IJIABHBIX UCTUH XKU3HU: YeM [IyO-
e TIOrpyKaelibcsi BO BHYTPEHHUI MHP KUBOTO, TeM OOJbllie
MPOSIBJISIETCS] €T0 HENCUEPIaeMOCTh M LIENIECOOOPa3HOCTh. DTOT
MUp, SBJIAACH OAHOM U3 UCTOYHMKOB BorornosHanus, 1is Bcex
OTKPBIT, U Y HETO €CThb YEMY MOYUUTHCA.

Bripaxaio rmyookyio npusHarenbHocth H. ®@. XKnanosy, A.
H. Knanosy, 1.H.PomanoBoii u A.I'. besneBiieBou 3a JyXOBHYIO
Y CEp/CYHYIO MOMOIIb B HAYMHAHUU U PEaIbHOM BOIUIOILEHUN
3TOi paboThl, & TAKXKe 32 TEXHUYECKYI0O M MaTepUaJIbHYIO MOJ-
JEPKKY.

[Mporry Bammx MOIMTB 00 YIIOKOEHUM MpoTorepest 0. Muxa-



wia Heiiryma, KOTOpBIN OKa3a aBTOPY HEOLIEHUMYIO JyXOBHYIO
MOMOIIIb TIPY CO3/IAHUU ITOU KHUTH.

T. /1. 2Koarnosa



Kak Bce npemyapo
CO3/1aHO B IIpUpoOe

OkasplBasich Ha MPUPOJE, Bbl HEIPEMEHHO CTAJIKUBAETECH C
BECbMa SHEPTUYHBIMU W, HA TIEPBbIN B3MJISI/], XAOTUYHBIMU JICW-
CTBUSIMUA CaMbIX Pa3HBIX KMBBIX CcylecTB. Harpumep, Haceko-
MbI€ TTOCTOSTHHO OeraloT WJIM JIeTaloT HaJl paCTeHUsSIMU, YTO-TO
HecyT wid rpeizyT. OIHAKO TaKoe BIieuaTieHre OOMaHUUBO — B
CO3JJaHHOM MHUpE HET Xaoca.

B 0CHOBHOM JIeHICTBUS JKUBBIX TBOPEHUH 11€1€CO00pa3HbI, Ha-
TIpaBJICHBI K OMpe/IeJICHHOM IeJTU — CKaskeM, JOOBITh [IBETOUHBIN
HEKTap, MOCTPOUTH KUJIUIIE, HAKOPMUTH IOTOMCTBO, YKPBITHCS
OT BparoB U T. 1. I mpu 3TOM KaxJ10€e KUBOE CYIIECTBO UMEET
CBOE IJIaBHOE MpeJHa3HAYeHUEe Ha 3emiie.



[TpepHazHaueHWe — 3TO TO, IJII YErO ObLIM CO3/IaHBI U KUBYT
Ha 3emJie Bce ee oouTareu. Y1 OCHOBHOM CMBICIT JKM3HU JII0OOTr0o
U3 HUX — B CIIy’KeHUM uesioBeKy. [IpaBoMepeH BOIpoC: Kak ke
9TO BCE KMBbIE CO3/IaHUs, akKe T€, YTO HUKAK HE COIPUKACAIOT-
CA C YEJIOBEKOM, MOTYT eMy CIyXWTh? OIHAKO MPOTUBOPEUMS
31ech HeT. Benp v nocne u3rHanvst Agama u3 pasi BIUIOTb JI0 Hbl-
HEIIHEr0 BpeMEHW MHUP OCTaeTCs JIs YeJoBeKa ero OOIIMPHBIM



KUJIHILLEM.

[ToaTOMY KM3HEAEATENBHOCTD BCAKOIO JKUBOTO CYIECTBA, €C-
JIM J1a)K€ OHA HE OTHOCUTCH K JIO/ISIM, CBSI3aHA C MOLACpKaHUEM
6J1arornonay4usi 3TOro MHUpa, Hampap/ieHa B KOHEYHOM cyeTe Ha
ciykeHue yesoBeky. [Ipu 3ToM y Kakaoro U3 KMBbIX TBOPEHUI
CBOE IpeIHa3HAYECHUE:

* OJIHM YYACTBYIOT B TOJJIEp)KaHNM HA HaIlleH IIaHeTe HeoO-
XOIMMOTI'0 IIPUPOJHOIO PAaBHOBECHS;

* Ipyrue — JOMallHUE W NPUPYYEHHBIE KUBOTHBIE — BEPHO
CITy’KaT ¥ OKa3bIBAIOT TIOMOIIb XO3SIMHY, CIIOCOOHBI JAPUTH EMY
CBOIO IPEAAHHOCTD U JIACKY;

* TPETbU — ABJIAIOTCA I YEJIOBEKA UCTOUHMKOM BIOXHOBE-
Hug. OHU HE ciaykaT eMy HM IS OCK/Ibl, HU JUIS MWLM, HU
JUIS APYTUX TOJIE3HBIX LEJIEU, HO IOCTABJIAIOT EMY OTPOMHYIO Pa-
J0CTb. B 3TOM cOTBOpEeHHOM uyJie BOIUIOIIEHaA Jiio0oBb [ ocro-
Ja K cozgaHHoMy MM 4yenoBeky — K TOMy, KOTOPBII CIOCOOEeH
O JIOCTOMHCTBY OLIEHUTb UX HE3eMHYIO Kpacoty. C apyrou cro-
POHBI, YEPE3 ITO BOCXUILEHME MBI iepetaeM Besnmkomy TBopiy
Haury Ol1aroapHOCTh U OTBETHYIO JIIOOOBb;

* U, HaKOHell, 0coOasi KU3HEHHas 3a/jauya BCSIKOTO KMBOTO
TBOPEHHUSI COCTOUT B OepeKHOU mepeaue BceX HAC/IEJCTBEHHO
MIOJTyYeHHBIX BO3MOKHOCTEN U CIIOCOOHOCTEN OT POIUTENIeH UX
noroMkam. Benp Boxbe co3panue kaxIoro BUja HEMOBTOPUMO
U TI0 CTPOEHMIO OpraHu3Ma, W Mo 00pa3y KU3HU, U 1O MOBeJe-
Huo. [Ipoias Kpyr ’KU3HHU, OHO JIOJDKHO OCTaBUTH MoOCie ceOst
clefyolee MOKOJIEHHE.



Yem HaJeIeHb] ;)KHBOTHbIE IJIS1 )KH3HU Ha 3eMJie U HC-
MOJIHEHHSI CBOero nmpeaHazHauenus? YrtoOwl odecnieunBaTh
MPUPOJIHOE PABHOBECUE, MHOTHE KUBbIE CYIIIECTBA IMOJYyUUIU
KOHKPETHYI0 chepy JeATeTbHOCTH, — TO, YTO YCJIOBHO MbI OY-
JIEM Has3blBaTh Npodeccruer KUBOTHOTO. Tak, HaCeKOMbIe-CaHU-
Tapbl HE OMBUISAIOT 1IBETKH, HO OYMINAIOT 3eMJII0 OT OpraHuye-
CKHX OCTATKOB, a OMBUTUTEISAMU PACTEHUH «padOTar0T» HACEKO-
MbI€ IPYTUX BUJIOB.

ZKMBOTHBIM JJAHO U OIpEJeNIEHHOE CTPOEHUE OPraHu3Ma, Co-
OTBETCTBYIOIIIEe 3TOM 3aBEIOMO IpeIHa3HaueHHON MPOdeCcCcuu.
Bospmem xoTs1 ObI IOYBOOOpa3zoBaTesield — J0KAEBbIX UEpBEH.
OnHu nonyumwim yaooHoe TMOKOe Teo, CHIIbHbIE MBIIIIIBI, TO-
CITyIITHBIE IIIETUHKY ¥ CMa304HOE YCTPOWCTBO, KOTOpPOE 00Jierda-
€T UM TPOJIBIIKEHUE B 3eMJIE.

MHorue NTUIs 1 3Bepu, 0a00UKY U Apyrrue HaceKOMbIe HaJle-
JIEHbI IPUYYIJIMBBIMUA (POPMaMU, IMBHBIM PUCYHKOM U HIMPOKOM
MAJIMTPON 1IBETOB, a TaKXke MEeHUEM, I'PAIIMO3HOTHIO ABMKEHU.
Benp npenHa3zHaueHre STUX KUBOTHBIX HAPSIY C TPEKPACHBIMU
pacTeHUsIMU — PaJIOBaTh JIIOJIEN CBOEN HE3EMHOM, EPBO3AAHHOMN
kpacotoi. Cosepriasi ee, 4eJI0BeK CMOXKET IPE/ICTaBUTh, KAaKOB
e ObUT IOTePSTHHBIA UM Pail.

A ellle Bce XUBbIE CyIIECTBa HaJleleHbl OCOOBIM CTPOSHUEM
OpraHu3Ma M MoBeJIcHreM, 4TOOBl B 3aBUCHUMOCTH OT BUJIa 3aHU-
MaTh OIpe/ie/IeHHbIe MecTa OOMTaHUS C KOHKPETHBIMM (DaKTOpa-
MU cpefibl. Ml 0OUTalOT OHU B OKPYKEHUH «CBOETO» OMOJIOrnde-



CKOro COOOIIIECTBA.

J1J1s1 TOro 4YTOOBI BCE JKMBBIE CO3[aHUS «3HAIN», KAK UM KUTh
¥ 4TO JeiaTh Ha 3emJie, OHM TOJIydYaloT OT CBOMX pOAUTEser
oIpeJie/IeHHbIE HACJIeICTBEHHBIE MPOrPAMMbI — IPOrPaMMBbl UX
JKU3HEAEATELHOCTH.

O nporpamme kKu3HeIesSITEJIbHOCTU. Takasi reHETUYECKH
3aKpervIeHHas [porpaMMa 3aj10kKeHa B KaKAYI0 KHUBYIO KJIETOU-
Ky, a [JIJABHOE — B MOJIOBYIO KJIETKY. OHa 0KUIAET ONPEIEIEHHO-
IO CUTHaja K JEUCTBUIO, U B MEPBBIM K€ MOMEHT 3aPOKACHUS
HOBOI'O OpraHu3Ma IOJIy4aeT TOMYOK [JIsi CaMOIPOU3BOJIBHOIO
Pa3BOpauYMBaHUS B IPOCTPAHCTBE U BPEMEHM.

C yeM MOHO CPaBHUTh IPOrpamMMy KU3HEEATEIbHOCTU KU-
Boro? Ee MOXHO MpeicTaBUTh B BUIIE CIOKHOM KOMITBIOTEPHOU
MPOrpaMmbl, KOTOPYIO COCTaBWJI OIBITHBIA MporpamMmmuct. OHa
YeTKO, HAIMlPaBJIEHHO U MOCJe0BaTeIbHO 0OecreunBaeT 3a/1aH-
HYIO 11eJIb, HAIPUMEP, PacueT CTPOUTESbHbIX KOHCTPYKIIUM, UT-
py B IIaxXMarhl, CO3[aHue POOOTOTEXHUKH, yIpaBJIeHHE pado-
TOW 3aBOJIOB-aBTOMATOB WJIY MOJIETOM KOCMUYECKHX alapaToB,
a TaK)k€ MHOTOe-MHOI'0€ JpyToe.

[Ipu Bceil CIOKHOCTH PYKOTBOPHON KOMIIBIOTEPHOM paspa-
OOTKM OHAa HE MOXKET Jake OTJAJIeHHO MPUOIM3ZUTHCS K YIH-
BUTEJIbHBIM BO3MOKHOCTSIM BPOKAEHHON ITPOrPaMMBbl, KOTOPOU
HaJieJieH JTI000i, 1axe OHOKJIETOUHbIN, TIPeCTaBUTE b KUBOTO
mupa. Benp [Iporpammucrom 3necsk saenserca Cam TBopen npu-

POIBL.



Jlaxe AeTsIM JIeTKO OOBSICHUTBD, UTO XKe ITO TaKOe — MPOrpam-
Ma JKI3HU KUBOTHOTO. Ee B mepBoM nprOIMKeHNH MOKHO CpaB-
HWTh, HAIPIMEP, C COBPEMEHHOUN MIPYIIKOM, KOTOPAsl «yMeeT»
TOBOPUTH, TIeTh, IBUT'ATh PyKaMH, TAHIIEBATh U T. 1. Bce B Helt OT
Hayajia ¥ 70 KOHIIA 3alyMaHO YeJOBEKOM. DTO OH pa3padoTa
KOHCTPYKIIMIO TeJia, IPUIaJl eMy KPACHUBBIN BHEITHUI BH, BJIO-
’KWJT 3aTTMCh TIECHH, a JIJIS1 IBVKEHUH TIOMKJTIOUMIT K PyKaM U HO-
ram pblyarv HarojioOue KMBBIX MBI, A caMoe IJIaBHOE — Ye-
JIOBEK TIOMECTWJI TyJa CHelaIbHyI0 IPOrpaMmy, KOTopasi mpo-
CTBIM HaXKaTHEM KHOIIKY BKJTIOYAET BCe 3TH JielcTBUs. CUTHAITH,
MIOCTYTAIOIIHE U3 «KOMaHIHOTO MYHKTa» MPOTrPaMMBbl, 3aCTaBsIT
KPYTUTBCS «IITAPMAHKY» C TIECHEH, a UCKYCCTBEHHBIE «MBbIIIIIIbI»
HAYHYT MPUBOIUTH UTPYIIKY B JIBMKeHHe. M Toraa Ha Bormpoc,
MOIJIA JIM Takas MporpaMma TMOSIBUThCS Y UIPYIIKH cama, Oe3
y4JacTHsi yMHOTO MPOrPaMMHUCTa, ake peOEHOK OTBETHT OTpHU-
1aTeJIbHO.

YueHbie-OMOJIOTH YTBEPKAAIOT, YTO €CJIM Obl UM YIAJIOCh CO-
3[]aTh HA CAMOM BBICOKOM COBPEMEHHOM YPOBHE MPOrpaMMmy |
KOMITHIOTEPHOE YCTPOWCTBO, BOCIIPOM3BOJSIIEE BCE ACHCTBHS,
Ha KOTOpbIE CIIOCOOEH, HalpuMep, KPOXOTHbIA MypaBeH, TO TIo-
MECTUTh TAKOE YCTPOKCTBO IMPHIILIIOCH ObI B COOPYKEHUU OOJIb-
meM, 9eM HeOOCKpeO. A eclii 3almporpaMMHUpPOBATh JEHCTBUS
OrpOMHOI MypaBbiHOU ceMbu? VX, 1o joruke, cMorsa Ol BOc-
NIPOU3BECTU MaIlIMHA BEIMYUHON C TOPO]L.

Ho naxe eciu mpoieT HeMaio BPEMEHU U YPOBEHb KOM-
NBIOTEPHOM TEXHUKH MOJHUMETCS Ha COBEPILIEHHO HOBYIO BBICO-



Ty, 9TO MaJIO YTO U3MEHUT B COOTHOIIEHNH BO3MOXKHOCTEN MPO-
rpamMm, CO3[aHHBIX TBOPIIOM M 4YesIoBeKOM. Mex/1y HUMU Bce-
raa OyJeT HempeoaoarmMasi ponacTh.

A 4TO Takas mporpaMma Jaet KuBoMmy TBopeHuio? Bo-miep-
BbIX, Onarofaps ei peanusyercss MeXaHU3M CO3/IaHUs ero coo-
CTBEHHOTO TeJia OrpeieIieHHON (DOPMBI, «<KOHCTPYKITHI», OKPac-
K1 U T. 1. Bo-BTOphIX, OHa ObecrieunBaeT (PyHKIIMOHHPOBA-
HUE OpraH13Ma U HelpephIBHOE PEryIMPOBAHUE €r0 BHYTPEHHUX
npoIieccoB. B-TpeThrx, mporpamma BKJIOYAeT B ceOsl orpene-
JIEHHBIN 00pa3 KU3HU U MOBEeHUE JKUBOTO CYIIIECTBA, €r0 Mpe/I-
Ha3HavyeHue Ha 3emiie, «Ipodeccrio», CHOCOOHOCTh OTBICKATh U
3aHATH CBOIO MPUPOJHYIO HUIILY, a TaKXKe MHOTOe JIpyroe.

Bce 3T BO3MOXHOCTH U CIIOCOOHOCTH, 3aBUCSIIUE OT BUA
JKUBBIX CYIIECTB, 3aJI0KeHBl TBOPIIOM B KaXJIbIi KUBOW Opra-
HU3M. OHM OepeKHO MepealoTCs 1O HACIEACTBY OT POIUTENIEH K
JeTSIM Y TIOCTOSTHHO NOJIePKUBaloTCsl BokecTBEHHOM SHeprueil.




PaBHoBecHe B COTBOPEHHOM MHpe

«Beck Mup, BUIUMBINA 1 HEBUAKUMBIIL: YTO OBUIO, UTO €CTh, YTO
OyJzIeT elle — BCe 3TO OIUH BEJTMYECTBEHHBIN, TOHYAUIIIAN y30D,
neJbHOe, Oorareiiiiee Kpackamu U (popMamu, TIpeKpacHemee
KPYXEBO, Ille OPHAMEHT CJIelyeT 32 OPHAMEHTOM, He TIOBTOPSI-
SICh, Pa3HOOOPA3SCh OJMH OT JAPYIoro.

Huuto He HapyiaeT o0Iero 3aMbIciia, BCe — B OIHOM JyXe, B
NOYMHEHUM OJIHOM LIeJIU, TIepeKIMKaeTcsl OgHO ¢ ApyruMm. On-
HO OTpakaercsl B IPyroM, BTOPUT U aKKOMITAHUPYET OIHO JpY-
romy. Kak B rpaHIMO3HOM U CJIa;K€HHOM XOp€e CJIMBAIOTCS ¥ 000-
raiaioT JIpyr JIpyra rojoca neBLOB — BBICOKME U HU3KUE, JIeT-
KH€, 3BOHKHE U TSIKEJble, MYKECTBEHHBIE, — CJIMBAIOTCSl TaKKe
pa3Hble XapaKTepbl, HACTPOEHUS M CO3JIAI0T OJHO Liesioe Goratoe
Y HaCBILLIEHHOE 3By4YaHMUE.

Tak u B mupe boxuem!» [apxum. Jlazaps (Abammmaze)].

IIpeBpaTHOCTh NOHATHH <«BpeJHbIE» M <«IOJE3HbIE»
*KHBOTHBIE. TOJBKO CJIeICTBMEM MOBEPXHOCTHOIO B3IJIs[a Ha
Mup Boxuii IBJISIETCS NeIeHNe )KUBOTHBIX Ha «BPEAHBIX» U «II0-
JIE3HBIX» IIJIS KU3HM IJIAaHETHI 1 YyejioBeKa. Harma ranera — uze-
aJIbHO HaJIA)KCHHAsl MPUPOAHAst cuctemMa. KakIplii KUBOM BUIT
HaneneH Co3natesieM cOOCTBEHHOM TOJIE3HOCTBIO JIJISI CPEJIbI €T0
OOUTaHMSI.

CkaxeM, 3a4eM pUPoJIe HyKeH THYC: KOMaphbl, MOIIIKH U APY-



rue nogoOHble UM HaceKoMble? OKa3bIBAETCS, OHU SIBJISIOTCS
Ba)KHBIM 3B€HOM B 00€CIICUeHUH MPUPOTHOTO PABHOBECHSI B Me-
CTaX CBOEro OOMTAHUs. DTU HACEKOMBIE YPE3BbIYAIHO TIOIOBH-
THI, PA3MHOKAIOTCS B JIyXkKax 1 6onotax. IX TMUUHKHM CITyXaT MH-
e s pei0 — ux cBbime 20 THICAY HA KaXJIOM KBagpaTHOM
METPE 3aJTMTON BOJOU IJIOIIAAMN.

Kpome TOro, TMYMHKY HAKarUIMBAalOT B OPraHU3Me MHOXe-
CTBO IIEHHBIX MHMKPO3JIEMEHTOB, BBIMBIBAEMbBIX OCAJKaMU U3
TIOYBBI, TAKMX KaK KOOAJIbT, MapraHerl, 1o, *keje30, 30710T0. [To-
SIBUBIIMECS U3 JIMUMHOK HACEKOMBIE, Pa3/IeTasiCh IOBCEMECTHO,
Pa3HOCAT HAKOIUICHHBIC MUKPOJIEMEHTHI, YIOOPsIsl TEM CaMbIM
MOYBY.

TeM caMbIM J10CaXKJAIONIMI HAM THYC 0OecreurBaeT MuIen
JPYTUX )KUBOTHBIX M CIIOCOOCTBYET KPyrOBOPOTY MHOTHX MHUK-
PO3JIEMEHTOB, HEOOXOIVMBIX [JIsi TIOYBOOOPA3OBaHMUS W IHTA-
HUSI paCTEHU.

Kak Buaute, Ha Halllel IJ1aHEeTe BCe 3apaHee MPeyCMOTPEHO.

IMoae3nnl s cputroparu? Kazanoce Obl, Hacekomble-u-
Toharu, KOTOpble MUTAIOTCS PACTEHUSIMH, TOJKHBI TPUHOCUTH
Bpe[l AepeBbsM M KycTapHuKaMm. [IoaTomy ux, 0OCOOEHHO JNYH-
HOK 0a00YeK — TyCeHUI, TPAJUIIMOHHO CUUTAIOT BPEAUTEIISIMU
pactutenbHOCTU. HO OKa3bIBaeTCs, 3TO HE Tak.

OpHa W3 OCHOBHBIX KM3HEHHBIX 3a7ay pacTeHUd Ha 3eM-
Jie — MPOU3BOANTH THUIIY JIJII MHOTUX JKMBOTHBIX M YeJIOBEKa,
yUJacTBYs TEM CaMbIM B HETTPEPHIBHOU Onoiormnaecko remu. [1o-



9TOMY, HAalPUMEDP, JIEPEBbs CHEMAILHO 00Pa3yloT OOJIbIIIE JIH-
CThEB, YeM 3TO MM HeoOxoaumo. [IpuMepHO KakIblii YeTBep-
THII JIUCT SIBJISIETCS 3aaCHBIM, YTOOBI OOECTIEUUTh KU3HE/IesI-
TEJILHOCTh (puTOaros.

Kpome Toro, He3HAUUTENbHBIA YPOH, KOTOPBIA HAHOCUT K13~
HEJIeATEIbHOCTh HACEKOMBIX, 3a4acTyl0 HE TOJBKO HE BPEAUT
PaCTeHMIO, HO U CTUMYJIMPYIOT €r0 POCT, MOBHIIIAs MPOAYKTHB-
HOCTb. VIHBbIMU crtOBaMu, (prtoharu crnocoOCTBYIOT YBEIMYEHUIO
ypoxas.

Bce 310 cBUAETENBCTBYET O TOM, YTO IPOrPaAMMBbI KU3HEAESI-
TEJIHOCTU 3TUX HACEKOMBIX M PACTEHUN MOJTHOCTHIO B3aUMOCBSI-
3aHbl. Hacekomble-putodary HageneHsl TAKUMU OCOOEHHOCTSI-
MU OpraHu3Ma M MOBEJeHHsI, KOTOPBIE MO3BOJISIOT UM YIOTpeO-
JIATh pacCTEHU s B MUIILY. A B IIpOIlecce pa3BUTHSI PACTEHUS yuTe-
HBI TIOTEPU HEKOTOPOH €ro 4acTu.

IMapanokc npupoapi? [IpoBepum, OyneT JU HapyIIAThCs
MIPUPOJHOE PABHOBECHE MPU YHUUTOKEHUU I'YCEHUI] YEJIOBEKOM.

OOBIYHO KasK/bli TeKTap MIMPOKOIMCTBEHHOTO Jieca 3aceJisi-
10T ryceHuIrsl oomieit maccoit 200-300 kunorpammoB. Tam, rie
T'YCEHUI], COUTS] BpEAUTENSIMU, MOTHOCTbIO YHUUTOXKAJIH, JIMCTBA
ocTaBajlach HeBpeAMMOU. OAHAKO OCEHbIO MOCIIE JTMCTOMA/IA MO-
KPBITBIA €10 CJIOW MOYBBI OKa3bIBAJICSA HACTOJBKO TOJICTHIM, UTO
€ro He yCIieBaJIv repepadaTbiBaTh HU HACEKOMBIE-TIOUBOOOPA30-
BaTe/M, HU JOXKJEBblE YEPBU, HU JIpyrue opraHusmsbl. JlecHas
TIOJICTUJIKA U3 TO/Ia B TOJ] CTAHOBIJIACH BCe Oosiee MOITHOM. B pe-



3yJIbTaTe HAPYIIAJICS Ta30BbIi M BOJAHBIA OOMEH MEXIy MOYBOM
Y BO3[IyXOM, OTYEro MOCTENeHHO OTMUPAJIU KOPHU JIEPEBLEB, U
10 Mepe 3TOr0 Y HUX HAYMHAJIA COXHYTh BEPIIUHBI. A TIOCKOJIBKY
yMaBIlIMe CeMeHa CKBO3b MOJCTUIIKY HE TOCTUralu 3eMJIH, YTO-
OBl ITPOPACTH, TO MPEKPAIAJIOCh U BO30OHOBJICHHUE Jieca.



B tex xe JieCax, I'ie NpOTUB I'YyCCHULl ANOXNUMUKATBI HC ITPpU-



MEHSIIOT, K HauaJly JieTa HACEKOMBIE Che/IaloT YacTh JTUCTBHL. He
CJIMIIKOM T'yCTasl JIUCTBA 10 OCEHU JaeT YMEPEHHYI0 Maccy Oma-
na. K BecHe OH ycrieBaeT NMOJHOCTBIO MEPETHUTD, yBETUIUBAS CO-
JepkaHue B TIOYBE TMOJIE3HBIX IS IEPEBbEB OPraHMUECKUX Be-
IIIECTB.

K stomy ermie no6aisieTcss couaHasi HOpust yIoOpeHUui ot
KU3HEEeATeIbHOCTU ryceHull — 6osiee 200 KMJIOrpaMMOB Ha TeK-
Tap Jeca.

MHorga 3TOT MeXaHW3M MPUPOIHOTO PABHOBECHS HA3BIBAIOT
napagokcoM npupoabl. OJHAKO 371ech, KaK U BO BCEM, UTO HAC
OKpY’XaeT, posiBJiseTcs Benukas myapocts Co3aarens.

Hacexkomble n «0e33amUTHbIE» PACTEHUsI B €JUHOI
9KOJIOTHYeCKO Henu. Yem Jiydiie Mbl MO3HAEM MPUPOIHBIE
IIPOIIECCHI, TeM OOJIBIIIE IeIaeM YIUBUTEIBHBIX IS CeOsT OTKPbI-
Tiil. OHM HACTOMYMBO YOEKAAIOT, UTO B MUpPE KUBOTO CYIIe-
CTBYIOT €IMHBIE YIPABJISIOIIME CUCTEMbI U MEXAHU3MbI COXpaHe-
HUS Ha 3emJie BCEX ero BUJIOB.

Panee cuuTanocsk, 4To Takue «IpoCThie» OPraHU3MBbl, KaK pac-
TEHUs, HE MOT'YT UMETh CUCTeMbl KOMMYHHUKAIIMK U CaMO3alllu-
Ta UX HE SABJISIETCS LieJIeHarpaBieHHoi. OTHaKO MOCTENEHHO OT-
KPBIBAJIUCH NOpa3uTeNbHble (pakThl. OKa3aloch, YTO pacTEHUA
HaJIeJICHbI CIIOCOOHOCTBIO CAMO3AIIUTHI, OOJTBIIE TOTO — «IIPEIy-
MPEIUTh COCEe/Ier» O HaNaJeHUH BParoB U JAaKe «I03BaTh Ha MO-
MoTIIib Apy3en». C 3TOH 11eJ1bl0 B HUX CUHTE3UPYIOTCS CIIeIaIb-
HbIE XMMUYECKHUE BellecTBa — (pepoMOHBI U siibl. [lepBbie sBs-



I0TCSI CPEACTBOM «XMMHYECKOTO OOIIEHHsI», a BTOPbIE JIMOO BhI-
3BIBAIOT PACCTPOMCTBO MUINEBAPEHUS Y BParoB pacTeHuu, Moo
yOMBAIOT UX.

PaccmoTpum 310 Ha mpuMepax.

Kak o6oponsiioTcs1 gepeBbsi. [Ipy akTUBHOM pa3MHOKe-
HUM TYTOBOTO INEJIKONPSiAA B POIIE, TOPAKEHHON TYCEHUIIAMH,
CUJILHO CTPAJIAloT JIMIIb OT/Ae/NbHbIE AepeBbs. OKa3aBIIMCh MON
yIPO30ii, OHU MOCHLTAIOT CBOUM COOPATHSIM CUTHAIBHYIO HH(OP-
MaIvIo, BBIEISASI B BO3MYX (hepOMOHBI 0COOOr0 XMMUYECKOTO
cocraBa. [Ipuuem 3ta nHpOpMaIMs MpeaHa3HAYCHA HE TOJBKO
IUIsI TYTOBOT'O iepeBa (IIIeJIKOBUIIBI), HO U JIsI IEPEBbEB pa3iny-
HBIX BUJIOB — TOIIOJISI, KJIeHa, ny0a, Oyka.

Kax 310 mpoucxoaut? IIpn HanageHnn HACEKOMBIX B TKaHSIX
TIEPBBIX e Ha X MyTH JIEPEBLEB BKJTIOYAETCSI CUTHAJT OTTACHOCTH.
CornacHo reHeTUYeCKOii MporpamMme MoBpexkJaeMble JTUCThsI Ha-
YMHAIOT CUHTE3UPOBATh U BHIJEJISATH B BO3/IYX BEIIECTBA TPEBO-
rd. YCTaHOBJICHO, UTO, TIPEXK/Ie YeM HACEKOMBIE YCIIeBAIOT Tepe-
OpaTrbCsl ¢ MOPaKEHHBIX JIEPEBbEB HA COCETHUE, T€ YKE TOTOBBI
K 000pOHe.

WHTepecHo, 4TO OOJIBIIMHCTBO JIEPEBhEB BhIpaOATHIBACT HE
OJIVH, a TIeJIYI0 CEPUI0 SI/IOB, COCTAB KOTOPHIX U3 TOfa B TOJ Me-
HseTCs. 3HAUUT, B YHUKAJILHON BPOXJICHHOW MPOrpamMme 3aIiy-
Thl PACTEHUI YUYTEHO U MTPUBbIKAHUE HACEKOMBIX K sIIaM.

PacreHusi 6bIOT «<XHMHYECKYI0 TPeBOry». [Iporpammoi



COOCTBEHHOMW 3aIlUTHI ¥ TIOMOIIM COPOAMYAM HaJeJIeHbl U JIPY-
rve BUbl pACTEHUIl, HATIPUMEP, TOMAThl U XJIOMTYATHHUK.

[Ipu HanaieHN HACEKOMBIX Ha 3TU KYJIBTYPBl UX JIUCThS Ha-
YMHAIOT BHIpAaOaTHIBATh CMEChH SITIOBUTHIX XUMUYECKUX BEITIECTB.
Kpowme Toro, TkaHu y MOABEPrIIMXCS HAIAICHUIO paCTeHUH, Kak
U y JIePEBbEB, BHIIEISIOT (DEPOMOHBI, C IIOMOIIIBI0 KOTOPHIX 00b-
SIBJISIETCS] «XMMMUYECKasi TPEBOra» U TiepeaeTcsi CooOIeHne 00
OIMAaCHOCTH COOPAThSIM.

[Tony4yrB M pacro3HaB XUMUYECKYI0 HH(pOPMAIIHIO, STH pac-
TeHUsI HAUMHAIOT CPOYHO MTPOU3BOAUTH 3ALUTHBIE BEIIECTBA, OT-
Yero MHOTMe HACEKOMBbIE TIOTy4aloT OTPaBJIEHUE.

CrnenoBatenbHO, pacTeHHUs] CaMH CIIOCOOHBI TTPeJOTBpaIlaTh
Ype3MepHbIe MOTEPU OT HACEKOMBbIX. OHM OCYILIECTBIISIIOT 3TO C
TIOMOIIIBI0 HH(POPMAITMOHHOTO OOMEHa U ITyTeM XUMHUYECKOH 3a-
nMTHL. biiarogaps HacaeICTBEHHOM 3allIMTHOM ITPOrpaMMe Hara-
JICHe HACEKOMBIX HE HAHOCUT 9TUM PACcTEHHUSIM 3aMETHOTO yPO-
Ha.

Ilomomunkn pacrennii. Briensemple BeliecTBa TpeBOru
TIpU HaTa/IeHUH TYCEHMIT MPUBJIEKAIOT CAMOK HEKOTOPBIX BUIOB
oanHOYHBIX oc. OHU CHenUabHO OOYCTPaMBAIOTCS PSIIOM CO
«CBOWMU» PACTCHUSIMHU.

[TonyyrB XUMUUECKUIA CUTHAN, OCBI TIPWIETAIOT U KAJIAT TY-
CEHMII, TIapan3ys UX. 3aTeM STHX I'yCEHUI] CAMKH YHOCSIT B CBOU
HOPKH, IJIe OTKJIAQJBIBAIOT siiilla. B nanbHenIeM, 1o Mepe Toro
KaK BbUTYUBIIUECS TUYMHKY ChEIAIOT STOT «3aKOHCEPBUPOBAH-



HBII KOPM», OCBI CTIEIIAT MOMOJHUTH HOPKHU €0 HOBBIMU TTOPIIU-
SIMH.

DT0 HAIJIAHBIN TPUMEDP B3aUMOCBSI3U UHTEPECOB Pa3IMUHBIX
npejacraButesneit myupa kuBoro. [Ipruem sta nienoyka, BKJIo4a-
I0111asi pacTeHUsI, TYCEHHUII, OC U UX TIOTOMCTBO, HAXOAUTCS B PaB-
HoBecuu. Bce yuTeHO B reHeTH4ecKo# MmporpaMmme KaxJaoro u3
YYaCTHUKOB 1IeTIOYKH. TaK, y pacTeHHil OHa PyKOBOJUT CHUHTE-
30M CIEIUaIbHBIX XUMUYECKUX BEIECTB, TPU3bIBAIOIINX «JIPY-
3ei». A 0oC TporpaMma oOecrieunBaeT «3HaHWEeM» 3araxa STHX
BEIIECTB, KOTOPBII COOOINAET OCaM, YTO B MECTE €ro MOSIBICHUS
ClIeTyeT UCKaTh TyceHull. Benp 6e3 3Toi 100BIYM MOTOMCTBO OC
HE BBIKUBET.

Takum 0O6pa3oM, U pacTeHUs 3aIUIIEHbI «IPY3bsIMU», U TY-
CEHUIIbl HE Pa3MHOKUIUCh B KATaCTPO(PUUECKUX KOTUYECTBAX,
Y OCBl HAKOPMIJIM CBO€ TIOTOMCTBO. KU3Hb MPOJOIKAETCS.

Bananc B npupoje u... komnboTepHas urpa. Tot dakr,
YTO MPUPOJA JEUCTBYET KAaK €AMHBIN CJIOKHEUIINNA U ITpeKpac-
HO OTJIAKEHHBI MEXaHU3M C UJEAIbHO MOAOTHAHHBIMM COCTAaB-
JIAOIIYMMU, TIOATBEPKIAET MOIY/IsIPHAsl HEKOTOPOE BpeEMs Ha3a/l
KOMIIbIOTEpHAs Urpa. B Hell npeaaraiioch BHaYaie co3aarbh MO-
JeNb TTaHETHl ¥ ONPEAEIUTh HEeOOXOAMMBIE TTApaMETPhI IS ee
CYLIECTBOBaHMS B IPOCTPAHCTBE U BPEMEHU. A TOTOM, 3acesiss
CO3[IaHHYIO TUIAHETY KMBOTHBIMU M PACTEHHSIMH, HEOOXOIUMO
OBLIO aHAJIM3MPOBATh PA3BUTHE COOBITHM.

Jlaxke Ha MEpBOM 3Tare MOYTH HUKOMY HE YIaBajOCh TaK



no100paTh BCE yCIIOBUSI, YTOOBI MOTYYUTh PABHOBECHYIO CaMO-
noaaep;kuBaolytocs cucremy. Ilnanera To 3amep3ana, To mia-
BWJIACh, TO B arMocepe Oe3ylepKHO pociio CoaepikaHue Ka-
KHUX-JTMOO0 HETIOAXOANIMX ra3oB. .. CI0OBOM, Kakue-HUOYIb Mpo-
LIECChI B HEW MOCTOSTHHO MPOUCXOAWIIU HE TaK U HE B HY’)KHOM Ha-
npaByieHnH. B KOHIIE KOHIIOB, UTPOK BBHIOMPAJT TApaMeTPBI, TIpe/I-
JIO)KEHHBIE KOMITBIOTEPOM.

W BOT TyT-TO HAaUMHAJIOCh CaMOe C10KHOE. ZKU3Hb Ha IIaHeTe
HUKAaK He MOJYUHSIACH BOJIE UTPOKA. TO pacriofsTcsi CBUPETIbIe
XHITHUKY 1 UCTPEOAT BCEX TPABOSITHBIX, a 0€3 HUX CAMU BBIMPYT
ot rosiona. To kakue-HUOY/Ib MUKPOCKOIMYECKHE CYIIECTBA 3a-
HOJIHAT COOOH BCe MPOCTPAHCTBO.

Bcepbes 3aaymaBimmch 00 3ToM, elie OOJbIIe MopaXxaelibCes,
HACKOJIBKO BCe COATaHCUPOBAHO B MPUPOJIE, KAKON 9TO TOHKHUH,
(pmnurpaHHbIA U CIOKHEUIIUNA MEXAHU3M: C OTHOW CTOPOHBI —
HEBEPOSITHO XPYNKHUM, C IPYroM — MPOYHBIN U YCTOMYUBBIM.

Ho, pagysch ¥ AuBSICb 3TOM MPOYHOCTU, BCE-TAKHA BAXKHO
HEYCTaHHO NIOMHUTB U O €ro XpynkocTh. Mbl 4acTo Jae MOHs-
TUSl HE UMeeM, KaK OH JIeMCTBYET, Kakasl poJib OTBEJIEHa TOMY
WIA UHOMY XMBOMY CYILIECTBY M KaK MOXET OTO3BaThCsl MCUE3-
HOBEHUE C Jinla 3eMJIM TOTO WM MHOTO BU/IA KUBOTO.






Eciu HapymaroTcs 3aKOHbI
NPHUPOIHBIX COOOIECTB

TpynHO NMOBepUTh, HO MOTOMKU Mapbl MyX 3a OWH IO/l MOTJIN
OBl 3ATOJTHUTH COOOM BCIO TIOBEPXHOCTH 36MHOT0 IIapa, 00paso-
BaB CJION TOMIMHON B 14 metpoB. Ho 31O /viiis B TOM clly4ae,
€CIIi OHM OKaXyTcs B 0COO0 OJaronpusATHON cpejie OOUTaHMS
U TIpA OTCYTCTBUU B MX COOOIIECTBE PETYIATOPOB MPUPOJHOTO
paBHOBecHsl. B ecTecTBeHHOM ke cpele ITOro He MPOUCXOIUT,
TaK Kak Ha IUIaHeTe Bce AEPKUTCS MOJ] KOHTPOJIEM.

OpnHako mpoGembl Uisi 3eMITH 3a4acTyio CO3/1aeT Hepa3yM-
Has JIeATeJIbHOCTh YesioBeka. [lopoi moau cepbe3Ho HapylIaloT
3aJaHHOe paBHOBecHe. HarpumMep, BBO3SIT )KUBOTHBIX U3 APYTHX
MECTHOCTEH, COOTa3HUBIIKCH O30, KOTOPYIO MOTYT OT HUX
NOJTy4uTh. TeM caMbIM pe3KO U3MEHSIETCS] YCTAHOBJIEHHBIN TaM
TIOPSIJIOK M MCUE3al0T MCKOHHBIE OOUTATETN ITHUX MECT.

Curtyanumn, ciaoxupmuecsi B ABcrpamnu. CTousio yeno-
BeKy Oe3yMHO 3aBe3TH Ha 3TOT KOHTHHEHT JI0OOro U3 Mpej-
CTaBUTEJIEH )XKMBOTHOTO MHUPA WM SK30THUECKUX PACTEHHI, KaK
HEM3MEHHO HACTYTAJIO HAIMOHAbHOE OeICTBHE.

Taxk, BBe3eHHBIC B ABCTPAJIMIO €BPOIICHCKUE KapITbl, HE UMes]
TaM MPUPOJIHBIX BParoB, OUeHb OBICTPO 3aXBAaTHJIM MECTHBIE BO-
JOEMBI, BHITECHUB TIPY 3TOM aBCTPAIMUCKUX PHIO, JIMIIICHHBIX



CBOMX IMHUINEBBIX UCTOYHUKOB.

A nocTaBlieHHBIE Ha 3TOT 000COOMEHHBI OKEAaHOM MAaTepHK
CUMIIATUYHbIE KPOJIUKH, PA3MHOKHBIIIKCH B YCTPAIIAIOIINX KO-
JIMYECTBAX, TIEPEeKONai U Tepernaxaid Bce MecTa 3acesieHUs.
HecmoTpst Ha POTHUBOZICHCTBIE YeIOBeKa, OHU M TOHBIHE MPO-
JOJDKAIOT OCBaMBaTh BCE HOBBIE M HOBbIE TEPPUTOPHH, MOEAAsI
TaM IOYTH BCIO PACTUTENILHOCTb.

He MeHee mokazaresibHa U CUTYaITUsSI C OOBIYHBIME KPBICAMH.
OHU OYeHb IJIOJJOBUTHI, HEBEPOSITHO BBIHOCIIUBBI U JIETKO TIPH-
crocabIMBaIOTCS K JTIOOBIM yCIIOBUSIM ku3HH. [lomaB B ABcTpa-
JIMIO C KOpaOJIsIMU €BPOTIEHIIEB, T HEIPOITIeHbIe TOCTU OBICT-
PO pacrpoCTPaHWIKMCh TaM, BHITECHUB BHIIbI KMBOTHBIX, KOTO-
phi€ COCTaBJISUTA UM THIIEBYI0 KOHKYPEHIIMIO. A HAWTH YIpaBy
Ha KPBIC 0YEHb TPYIHO, MOCKOJIbKY OHH OTIMYAIOTCS HEOObIYaii-
HOM XUTPOCTBIO U CIOCOOHOCTHIO M30eraTh OTPABJICHUS OpPraHu3-
Ma sITaMU.

Korga B Ascrpanuio u3 CIIIA 3aBe3/1u ruraHTckyo 25-caHTu-
METPOBYIO kaby ary, paCCUMTBIBAIIN, YTO O1arogapsi ee OOJIbIION
MPOXOPJIMBOCTH MOJTyYaT HA/IC)KHYIO 3AlIUTHUILY OT BpeAUTENIeH
caxapHOro TpocTHUKa. OJIHAKO MPUCYTCTBUE ark CTAJIO OKa3bl-
BaTh OTPUIIATESILHOE BO3/ICHCTBIE HA MECTHBIX ) KUBOTHBIX. BHa-
Yajie UCUe3N 3MeH, KOTOphIe, Ioe/Iast ka0, MOrHOaIi OT UX sia.
Kak criecTBre 9TOro CTajiv akTHBHO Pa3MHOXAThCSI TPBI3YHBI U
HACEKOMbIe, YUCIIEHHOCTh KOTOPIX 3MeM TIOCTOSIHHO C/ISPXKUBAa-
7M. YMEHBIIIUIOCh U KOJIMYECTBO IMYe — ONbUIUTENICH PacTeHUN
U cOOPIIMKOB Me/a, K KOTOPhIM kaba ara muraetr oco0oe MpH-



cTpacrTue.

B pe3synbrare HapyIeHus 4eJIOBEKOM YCTAHOBIEHHOTO Ha Ma-
TepUKe PaBHOBECHUSI, HEKOTOPbIE aBCTPAIMACKIE PACTCHUS U K1~
BOTHBIE UCYE3JM HaBcer/ia. A Bejib IOUTH Bee BUIB BOKUMX TBO-
PEHUIA TOrO yIMBUTEILHOTO KOHTUHEHTA YHUKAJIbHBI, TaK KakK
HUTJIE OOJIBIIIe HE BCTPEYAIOTCSl.

Iomomnb «cnacareJieii». CriacTy CUTYaIMIO B CITydasx, Mo-
JOOHBIX aBCTPATTUHACKOMY, MOXKHO TOJIBKO TOT/Ia, KOT/Ia JIIOJH T10-
CTUTAIOT W TPABUJIBHO KCTIOJB3YIOT 3aKOHBI ITPUPOIHBIX CO00-
IIECTB.

Bor xapakrepnblii npumep. Henpuxoriueble KakTychl, 3a-
BE3EHHBIE YEJIOBEKOM B ABCTPAIMIO B HEOOJBIIIOM KOJIWYe-
CTBE, PaclpoOCTPAHUINCH TaM B TAKOU CTETIEHH, YTO BHIHYKIAJIN
OCTAaBJISITh PUTOJIHBIE [Is1 3eMJIEIeTUs] YUACTKU.

W BOT TOrAa C pPOOMHBI 3TUX PACTEHUW Ha aBCTPAMICKUI
KOHTUHEHT ObUIM CIENUAIbHO JTOCTABJIEHBI OCOObIE «KAKTYCO-
SITHBIe» HaceKoMble. I MOTOMCTBO 3THX MPHUOBIBIIMX «CIaca-
TeJieil» CMOTJIO TPUOCTAHOBUTH 3aXBaT TUIOJOPOAHBIX 3eMelb U
cOanaHcMpoBaTh MPUPOTHOE PaBHOBECHE.

Nnu eme ogua ¢akt. B ABcTpanuu 10 KOJIOHU3AIUUA €BPO-
neiiiaMyu OTCYTCTBOBAIM KOMBITHbIE XUBOTHBIE. OTHAKO Yeso-
BEK OBICTPO MpeBpaTUI BOJIbHBIE CTENU B OTPOMHbBIE MACTOMINA
U1l OBELL M KPYITHOTO poraroro ckota. CTajia CTajli UCUUCIATHCSA
MUJUIMOHAMU TOJIOB, HO OIHOBPEMEHHO C STUM BBIPOCIIU U «T0-
pbl» HaBO3a. TOJICTON KOPOH OH MOKPHIBAJT 3EMJIH MACTOMII, HE



naBasi pactu Tpase. [Ipruem Oena He MpUXOAWT OHA. B HaBo3e
AKTUBHO PAa3BEJIMCh KyCTAPHUKOBAS MyXa M MyxXa )KMraJIka, Ha-
IPOYb JIMIIKB MOKOS )KUBOTHBIX U JIIOZIEH.

Bce 310 npon3011110 TOTOMY, UTO HA OTXO/bI KU3HEEATEIb-
HOCTH OpraHu3Ma «IpPUE3KUX» KMBOTHBIX HE HAIUIOCh CBO-
WX CaHUTApOB. Benb MecTHBIE KYKH «OOCTYXUBAIOT» HCKIIIO-
YUTEJIBHO ABCTPAJMUCKUX KUBOTHBIX. A T'€HETUYECKU 3aKperl-
JIeHHas1 IporpaMmma, odecreyrBaias MeXaHu3M rnepepadoTKku
OBEUBEro HaBo3a, y HUX OTcyTcTBYyeT. Her B ux opranusme u
HYKHBIX (DEpMEHTOB. ABCTPATMACKHAE HABO3HUKH JIMILIEHBI 1aKE
MOBEJICHUECKOW peaKIMy Ha 3amax «4yKoro» HaBo3a. Bot noue-
MY 3TH KYKH K HEMY U HE IIPUTPOHYJIUCD.

Beny oreemu 3005m0oru. C pOOUHBI KOMBITHBIX KMBOTHBIX B
ABcTpanuio OblJ1a 3aBe3eHa OOJIbINast MapTUs KYKOB-CAHUTAPOB,
KOTOpbIEe «ITPO(PEeCCHOHATIBHO» TIepepadaThIBAIOT HABO3 UMEHHO
KOMNBITHBIX. V1 3TH HacEKOMBbIE OTJIMYHO CIIPABUJIMCH C 334a4eil.

Hewmaso nogoOHbIX cilyyaeB JIMIITHUAN pa3 MOATBEPKIAIOT, UTO
YCTaHOBJIEHHbIE W3HAYAIBHO «IpO(heCCur» KUBOTHBIX MOTYT
peann30BaThCsl TOJIBKO B KOHKPETHBIX OMOJIOTMUECKHUX COOOIIIe-
CTBax. A IJIaBHOE — YTO B COTBOPEHHOM MUPE KMBOIO BCE UE-
JIbHO COIAHCUPOBAHO U PAa3yMHO.

Yemy Hayuymyia nedajbHasi HCTOPHS C BOPOObLSIMH.
[Tonp3a, mpuHOCUMAs IEPHATHIMU )KUBOW MPUPOE U AESITEJILHO-
CTH 4YeJIOBeKa, Ka3asaoch Obl, He BhI3bIBaeT coMHeHui. Ho cimyya-
€TCsl, JIIOIY YHUUYTOKAIOT HEYTOAHBIX UM IO TEM WJIM UHBIM MPHU-



yrHaM nTul. W Torga 3a HeMoHMMAaHUe TOro, YTO BCE XKMUBOE Ha
3emiie UMeeT cBoe 0coboe NMpeaHa3HauYeHue, TO €CTh, CO3JaHO C
OIPE/ICIEHHON LIeJIbl0, TPUXOAUT HEMUHYeMasl paciuiaTa.

Tak, B CpaBHUTEJILHO HeJJaBHEE BPeMsl BOT YTO IMPOU3OIILIO
B Kutae. OCHOBHOM CeJIbCKOXO35IMICTBEHHOM KYJIBTYPOM B 3TOU
cTpaHe sBJseTcs: puc. Tam cowM, 4To BOPOObU HAHOCAT YPOH
€ro 1oceBam, M HeCUaCTHBIM NTUIIAM OObSIBUIIN HACTOSIIITYIO BOW-

HY.

BopoObeB oTcTpenuBaiy, JIOBUIN CHIEIUATLHBIME JIOBYIITKA-
MU, TPaBWIU. B OIMH U3 THEW MUJUIMOHBI KUTAUIIEB C TOMOIIBIO
TPELIOTOK Y IPOXOTAa METAIMYECKUX MIPEIMETOB APYKHO IPHU-



HSLIMCh BCITyTHBATh MTHII, HE JaBasi KM CeCThb Ha 3emtio. ObeccH-
JieHHble BOpoOby morudau. Kaxapiil kuraer ObUT 00sI3aH c/1aTh
OTpeJIeJICHHOE KOJIMYECTBO YOUTHIX MUUYT. VX rpy30oBUKamMu u
BaroHaMM BHIBO3WJIM Ha CBAJIKM. B KOHIIE KOHIIOB, B 9TOI HepaB-
HOW BOMHE JTII0IU oOeauIn — BO BceM Kutae HEBO3MOKHO OBLIO
HAWTH HU OJTHOTO BOPOOBSI.

JleficTBUTENILHO, B TIEPBBIA O/l ypOKail prica ObLT OTIIMYHBIM.
A notom nipuiinia 6es1a. PazoOpanuch B 3TOM JIMIIb TOTIA, KOTa
yxe Obu10 Mo3HO. HacekoMbie, 6eCKOHTPOBHO Pa3MHOKHBIIIH-
ecsl B OTCYTCTBHE BOPOOBEB, MPEBPATHIIN PUCOBBIE TIONS B Oec-
oAbl mycThiHA. OIUH 32 APYTUM TOTUOI0 HECKOJIBKO ypO-
’KaeB, U HACTYIWII royiofl. M Toria nmoHago0MIoch 3aBO3UTh MITHIL
U3 IPYTUX CTpaH, CO3/1aBasi UM YCJIOBMS JIJIS1 PA3MHOXKEHMUSI.

Tak 4TO 32 HEpa3yMHbBIe PEIleHNs] MPUIILIOCh PACIUIAUYNBaTh-
cs1 HeMaJtol 1ieHoi. HakoHel, yesioBeK He TOJILKO OLIEHHUJI ITOJIE3-
HYIO POJIb BOPOObSI — HAIIErO CaMOro OJIM3KOTr0 M MOCTOSTHHOTO
cocefia, HO U MOHSI, YTO JT00ast ITUIA HAXOAUTCS B CBOEH MPH-
POITHOW «HUIIIE» U OYeHb eil HeoOXouMa.






Xo0351eBa INOYBbI

MHoxecTBO (pakTOB MOATBEPKIAET, KAK Ba)KHO UMETh Ipa-
BIWJIBHOE MHPOBO33PEHHE HE OTHOCHTEJBHO IpeIHA3HAUCHUS
Bcero xkuBoro Ha 3emie. OO 3TOM MOXKHO TOBOPHUTH B paMKax
KaXJI0r0 OTAEJIbHOTO KJacca )HUBOTHBIX, HO JOMYCTHUMO TaKxke
00beIMHUTh NIPE/ICTABUTENIEN Pa3JIMUHBIX KJIACCOB B OJIHY I'PYII-
My IO OIpeIe/IeHHOMY IPU3HAKY, CKaKeM, MO CXOACTBY JaHHBIX
UM «IIpOECCUIN».

B kavecTBe nprMepa pacCMOTPUM OOUTATENEH U MOJTHOIIPaB-
HBIX XO3$5Ie€B MOYBbI, KOTOPbIE CBOMM HEYTOMHMBIM TPYAOM IO-
CTOSIHHO TIPUBOJAT €€ B MOPSAA0K. DTO — NOYBOOOPA30BATENHN U
caHuTapbl pupoabl. OHU CITy:KaT JJ1s1 OYUCTKHU 3eMHOW TIOBEPX-
HOCTU OT PACTUTESbHBIX M KUBOTHBIX OCTATKOB, B3PBIXJICHUS,
OOHOBJIEHUS M YBEIUYEHUS TUIOIOPOIMS MTOUBBI.

CopeBHOBaHHe MeKAy OaKTepHUSIMH H HACEKOMBIMH.
HacekoMble — He3aMEHUMBIE TPYKEHUKH B IPOLIECCe YHUUTOXKE-
HHSI MEPTBOIM PaCTUTENHHOCTH ISl TIOAJEPKaHUsI KPyroBopoTa
BEIIECTB B IIPUPOJIE.

IKCMEepPUMEHTAJIBHO YCTAaHOBJIEHO, YTO OHMU ObICTpee OakTe-
puil CIOCOOHBI MepepadaThiBaTh OMABIIYIO JIUCTBY B TOJIE3HbIE
ynoOpenus. JIMcTes moA BO3AEHCTBUEM MHUKPOOPTaHM3MOB He
MIEPETHHUBAIOT B JIOJITOE BpeMsl. A Tak ke rpuOHOI KOMapuK, OT-
JIO)KMB Ha HUX CBOM SIWLIA, CITPABJISIETCS C 9TOM 3a7a4el HeCpaB-



HEHHO cKopee. VI3 KoMapyHBIX sIMYeK OYeHb OBICTPO MOSIBIISIOT-
cs1 Oesble JTMYMHKY W TIPUHUMAIOTCS 32 eay. W Torna JmcThsam
BO BJI&KHOM MOYBE MTPEBPATUTHCSA B yIOOPEHHE JOCTATOYHO TPEX
JTHEWN.

[ToToMCcTBO TpMOHOrO KOMapHKa IMUTAETCSI HEe TOJIBKO JIUCThSI-
MU, HO ¥ TpuOaMH, 4TO CIIOCOOCTBYET OUMIIIEHHIO Jieca OT Tepe-
3peJbIX TUIOOB.

Heyromumbie TepMUTBI. B Tponnueckux Jecax BaXHbI-
MU TIOYBOOOPA30BATENSIMH SIBJISIIOTCS BJIAroqioOMBbIE TEPMUTHI.
Onu niepepadaThIBaIOT B JIeCax BCIO OTMUPAIOIIYIO JPEBECUHY U
pacTUTEJIbHBIE OCTATKM.

Kpowme Toro, TepMuTHI MPOHU3BIBAIOT IOYBY MHOTOUKCIIEHHbI-
MU XOAAMHU M MEPEMEIMBAIOT CJIOU, MepeEMeEIast 3eMJII0 B pas3-
JIMYHBIX HarpasieHusax. K ToMmy xke, nmporyckas pacTUTENIbHYIO
NUIIY U [TI0YBY Y€pe3 KUILEUHUK, 3TU HACEKOMbIE AKTUBHO BJIU-
SIIOT HA MPOUCXOASAIINE B MOUBE Mpouecchl. [Ja 1 camu TepMUTHI
NIPEJICTABIISIIOT COOOM T0OCTAaTOUHO KAJIOPUITHBIN MCTOUYHHK MTUTA-
HUS JUIS1 MHOTHX KUBOTHBIX.

XOTs 1eATeIbHOCTh TEPMUTOB [IOPOM MIPOTUBOPEYUT UHTEPE-
caMm 4eJloBeKa, pa3pylliasi ero AepeBsiHHbIE MOCTPONKH, UX MOJIO-
JKUTENNbHAsA POJIb B )KU3HU TPOIUYECKOW IIPUPOABI HEOLIEHNMA.

Kyxku-naBo3Huku. Baxnyio posb 1151 0310pOBJIEHUS OKPY-
JKAIOIIEr0 MUPA UTPAIOT KYKU-HABOZHUKU, MPEJICTABUTENN KO-
TOPBIX, KaK YK€ TOBOPHJIOCH BHIIIIE, CIIACIIM BBITIACHBIE YTOAbS B



Asctpanuu. OHE OBICTPO Pa3pyHIAIOT MOMET CKOTa, OUMIIAs U
CeJIbCKME 3arOHbl U MACTOMINA, YTO CO3[AET YCIOBUS AJISl HOp-
MaJILHOTO pa3BUTHA pacteHuit. [lepepaboTaHHbBIN )KyKaMu HABO3
CITy’)KUT K TOMY K€ IPEKPACHbIM yI0OpEHUEM.

J1st Toro 9toObI TIOCTOSIHHO 3a/IesIbIBaTh HABO3 B TMOYBY U
CTOJIBKO K€ 3€MJIM BBIHOCUTb Ha MOBEPXHOCTb, 9TU €CTECTBEH-
HbIE CAHUTAPBI TPUPOABI HAJIEJIEHbI O POMHOM MOILEMHOM CUJION
¥ ClieliMaIbHBIMU OpraHamMu. IlepeHue HOrM y HUX npeHa3Ha-
YeHblI [J151 KOTIaH! s, Kak y KpoTa, a pora padoTaloT MO00HO ILTy-
ry.

7Kyku Kaxjoro Buga ooecreueHbl CBOUMU CIIOCOOAMU Tiepe-
padoTku HaBo3a. OIHU HABO3HUMKM JIETAT U3 HABO3a CrelnasIb-
HYIO Ipy1y. [Ipyrue poioT noj ero Ky4aMu HOPBI, JeJIaloT sTueii-



KU Y TUTOTHO yTPaMOOBBIBAIOT MX HABO30M. CaMKH OTKJIA/IbIBAIOT
SIAIA, ¥ TOTIA JIJ151 BBUTYIUBIIKXCS IMUMHOK TaM TOTOB «H CTOJI,
U 1oM». ECTeCTBEHHO, )KyKW HE pa3MBbIIILISIOT HaJl TeEM, KAaKOBBI
UX JKU3HEHHBIE 3a/1a4M, 3a4eM U KaK OHH JIOJI’KHbI yOUpaTh HAaBO3
¥ IJIe yCTpauBaTh MECTO JJIs1 OyIyIero moToMcTBa. Bee 310 onn
3HAIT U YMEIOT C MOsIBJICHUS Ha CBeT. Beab caHuTapbl mpupo-
JIbl TIOTYYWJIA BKHYIO JIJIS1 HUX T€HHYI0 MH(OpMaIIo, KOTopast
obOecrieuynBaeT pa3BUTHE MX OpraHU3Ma, KU3HEJEeATeTbHOCTh U
ITIOBEJICHHE.

AKyku-mormiabmuku. OrpomMHyI0 MoJb3y HNPUHOCAT MpU-
poIe U KYKH-MOTWIBIIMKY. B3pocible HaceKoMble M JIMUUHKU
OBICTPO CMPABJIAIOTCA C TEJIAaMU MOTUONINX KUBOTHBIX. VX 1esne-
HarlpaBJIeHHbIE JIECTBUS MOJHOCTBIO COOTBETCTBYIOT BPOXK/IEH-
HOH IMporpaMme, Mojay4eHHON OT TaKUX K€ HEYTOMUMBIX B pa-
00Te poauTee.

bBnarogapst mpekpacHOMY OOOHSIHMIO 3TH JKYKHM MIHOBEHHO
coOMpaloTCs ¢ OOJBIIMX PACCTOSTHAN BOKPYT Tejla MEPTBOTO KH-
BOTHOTO. 3aTeM OHU OIpe/ie/IeHHBIM 00pa30M MOIPHIBAIOT IPYHT
TIOJ1 TPYIIOM 3BEpbKa WM MITULIBI U, TIPEJIaB TEM CAMBIM TEJIO KH-
BOTHOTO 3€MJIe, POIOT PSAOM WJIM BOKPYT HErO SIMKH, KyJa OT-
KJIQJBIBAIOT sAlIa. B pe3ysbTare nosmy4daercss IBOMHOU 3(PPeKT:
IPOUCXOAUT OYMILIEHHE TTOBEPXHOCTH, A BBIIIEALINE U3 SIILL JIU-
YUHKH MOJTy4aloT He0OX0AMMOe MUTAHUE /17151 AaIbHEUIIero pas-
BUTUS U POCTA.

Cam (akr, 4To Ha 3emile UMEIOTCS KUBBIE CYILIECTBA, KOTO-



pble TIPU3BAHbI BBIMOIHATH, KAK HAM KaXETCsI, HEPUATHYIO, OfI-
HAKO BEChbMa HEOOXOIMMYIO PadOTY O OUMCTKE TJIAHETHI, CBUIC-
TEJILCTBYET O TOM, HACKOJIBKO MPEIYCMOTPUTEILHO CO3[aH Halll
MUP.

YepBu — mouBooOpa3zoBaTeu. J{0kIeBbIX (3EMIISTHBIX)
YyepBel He CIIyYaiiHO Ha3bIBAIOT XO35IeBaMU IMOYBHL. Benb oHM,
TaK XK€ KaK HAaCEeKOMbIE W JIpyrue MOYBOOOpa30BaTEM, CIIykKaT
HE3aMEHUMBIMU COIO3HUKAMM PACTEHHI, CIIOCOOCTBYIOIIMMU MX
POCTY U Pa3BUTHIO.

HeyTromumbie YepBH MPOIEBIBAIOT B 3eMJIe MHOXKECTBO XO-
JIOB, B3PBIXJIsAS TIOYBY, U TOTA BO3MYyX, BOJA U MTUTATE/ILHBIEC Be-
IIECTBA JIETKO MPOHMKAIOT K KOPHAM pacteHuil. K Tomy xe mox-
JIeBble YepPBU 3aTACKMBAIOT B CBOM HOPKU THIIY — OTABIIHUE JIU-
CThSI M TPaBy. A OCTAaTKW OT MX Tparie3bl CIyXar ylnoOpeHueM,
TIOBBIIIAS TIJIOIOPOJE TTOYBHI.

Jlox1eBOM YepBb Ha/IeJIEH JIJ1s1 CBOEM KU3HEAe I TeIbHOCTH JI0-
CTaTOYHO CJIOXKHBIMH, a TJIABHOE, 11e7IeCO00pa3HO YCTPOSHHBIMU
YaCTSAMM TeJla, aHATU3UPYIOIIUMH OpPraHaAMU U )KUBBIMH ITPHOO-
pamu.

OueHb CHJIbHBIE MBIIIIIBI TO3BOJSIIOT €My JIETKO W3MEHSITh
dopmy Tena. OHm padoTaloT Ge3 ycTanu, U MpHU ABWKEHUH B
OTpeJIeJICHHOM HaIlpaBJIeHUU KUBOTHOE MOXET TOIEePEMEHHO
BBITSATMBATHLCS, COKPAIIATHCS, U3rUOAThCH.

[TpouHble ¥ MOCITYIIHbIE METUHKH, TTOKPBIBAOIINE TEJIO Yep-
BsI, BCET/Ia TOTOBBI, TOBEPHYBIIIUCH HYKHBIM /ISl )KUBOTHOTO 00-



pa3oM, 3alenuTbCs 32 HEPOBHOCTH NOYBHL. biaromaps stomy
TIIPU TIOMBITKE BBHITAIUTH JOKAECBOIO YE€pPBs U3 3€MJIM, Bbl OLLY-
TUTE CEPbE3HOE COMPOTUBJICHUE.

Ha koe 4epBsi UMEIOTCS KJIETKH, KOTOPbie BbIpaOaThIBAIOT
CMa3Ky, 4TO O0JIerJyaeT MpoIBUKeHUE SKUBOTHOTO B 3eMJIE.

JloxaeBol 4yepBb HE UMeeT IJ1a3, HO OH MPEKPACHO OTJIMYaeT
CBET OT ThMBI Oarofapsi MPUCYTCTBUIO B TeJle MHOXECTBA UYB-
CTBHTEJIbHBIX K CBETY KJIeTOK. YepBs Imyraer oueHb IpKUi CBET,
MO9TOMY KUBOTHOE Cpa3y e CTPEMUTCS CIIPSATATLCS OT HETO B
CBOEU pPOIHOU cpejie — MOYBE.

VYauBuUTEIbHO, HO JOXKJICBbIE YepBU CHOCOOHBI UYYBCTBOBATh
3arax ¥ BKyc nuiy. Ecim 4epBio MpeiokKuTh Ha BEIOOP caMylo
pa3IUyYHYIO €1y, TO B MEPBYI0 OYEpe]lb OH CTAaHET JJAKOMUTHCS
MOPKOBBIO, KapPEHBIM MSICOM U KHUPOM.

YepBU HEIUIOXHE «CHHONTUKW», TaK KaK OOECIieYeHbl UyB-
CTBUTEJIbHBIMU JKUBBIMU MPUOOpPaMU, KOTOPHIE BOBpPEMS JIAlOT
UM 3HaTbh O IpejcTosiel Herorojae. Y eciiv cyXum TeruisiM Be-



YepoM U3 3eMJIM HAYMHAIOT BBHINIOJI3aTh HAPYXKY U3 3€MIIU JOK-
J€BblE YEPBU, ITO 3HAYMT, YTO MPEJCTOAT PE3KUE MOTOIHbIE U3-
meHenus. Ckopee Bcero, OyeT 10K AJIMBO, C TPO3aMHU.

YepBb crIOCOOEH 10 COTPSICEHUIO TOYUBBI OIIYILIATh TPUOIIHAKE-
HHe Kpota. [lomyueHHbII CUrHaI ONACHOCTH BBI3BIBAET Y YepBs
CJIOJKHYIO BPOXKIEHHYIO PEaKILIMIO, Ha3bIBAEMYIO «peakiuei yoe-
raHus» (1J1s yepBer BepHee — ynonsanus). OT ucnyra Teso yep-
Bsl TIOKPBIBaeTCs Oosiee OOMIIBHON CMa3KOM, YTOOBI YCKOPUTD €10
MPOXOKICHUE CKBO3b MOYBY.

A WCTIBITBIBAIOT 71 YepBU 00nb? PhIOakH, KOTOpBIE HACAKHU-
BAIOT YepBsIKa Ha KPIOYOK, MOJIAraloT, YTO OH He OIylIaeT OOH.
OnHaKo 3TO He Tak.

WccnenoBanus AOKa3ad, YTO Y€PBb CIIOCOOEH HCHBITHIBATH
6onessie omrymenus. [Ipu 60omu Tes10 YepBs OBICTPO MOKPHIBAET-
sl JOMOJIHUTENBHON CMa3Koi. A eciy KMUBOTHOE B3STh B PYKH,
OHO HaUMHAET U30 BCEX CHJI YIUPAThCs IIETUHKAMU O MaJIblibl,
YTOOBI TTOCKOPEe BHIOPAThCS U3 TICHA.

[IIBeckue yueHble YCTAHOBUJIM, YTO B 3TO BPEMSI Y 3eMJISTHBIX
YyepBel B raHIIUAX (HEPBHBIX y371aX) BHIPAOATHIBAIOTCS OCOOBIE
BEILIECTBA, CXOXKUE C TEMHU, KOTOpble 00pa3yloTCcsl U B MO3TY ye-
JIOBEKa, KOTra eMy MPUXOAUTCS UCTIBITBIBATH OOJb.

BoT Bam 1 Tak Ha3bIBaeMble «IIPUMHUTHUBHBIE» JTOKIEBHIC Yep-
BU.

TpynomoouBbie KpoThl. HaeneHHbie ciOCOOHOCTBIO PHITH
3eMJTIO KPOTHI TOXKE SIBJISTIOTCST XO3sieBaMu TTOUBBI. OHU KUBYT BO



BJIQKHOUM 3eMJIe U TIOUTH 0e3 OTIbIXa MPOKJIAIBIBAIOT XOIbl BO
BCEX HAITPaBJICHUSIX.

CJOXHO TieperieTeHHbIe KPOTOBbIE KOPUIOPHI TSHYTCS O[]
caMo¥ OBEPXHOCTHIO 3eMJIU. biiarogapst Takum pa3BeTBIICHHBIM
JTaOUPUHTAM TPOUCXOIUT JOMOJHUTEILHOE PHIXJICHUE U Tiepe-
MEIIMBaHKE CJIOEB MOYBHI. A KOPHSIM JIEPEBLEB JJOCTAETCS OOJTh-
11Ie BO3/IyXa U BJIary.

[Mpokyiaika KOPUIOPOB UMEET CBOIO TEXHOJIOTHIO, KOTOPYIO
OIPEJIEIISIIOT 3aIpPOrpaMMUPOBaHHbIE NEUCTBUS. Tak, ecii KpoT
HATBIKAETCSI HA YYACTOK TUIOTHOM TTOYBBI Y TPONMHKY WJTH JIOPO-
T'Y, TO OH TIPOKJIaJIbIBAET IO/l Hel ITyOOKUI U KOPOTKHH repe-
XOJ1, KOTOPBIM TIOJTb3YIOTCSI BCE KPOThI, OOMTAIOIIHE Ha OJIMKHEM
ydacTke Jieca (Kak TyT He BCIOMHHUTb HAIIU MOJI3eMHbIE Iepexo-
1bl). B ciydae moBpekIeHus1 TaKOro TIOCTOSIHHO JIEWCTBYIOIIETO
niepexojia KpoThl €r0 PEMOHTUPYIOT — BeJlb IMPOKJIAJIKa HOBOTO
TpeOyeT OOJBIIIEro Tpy/a.

A oTkyza KpoT Oeper BO3IyX ISl JIbIXaHUsI ¥ BOAY JJISI -
Ths1? C BO3IIyXOM y HEro mpoojieM HeT, Be[lb UM 3aIlOTHEHbI BCe
€ro KOPUJIOPHL. A BOT BOIY B JTy’Kax WM PYYbsiX KPOT UyBCTBYET
u3/1ajieka ¥ YIOPHO POeT K HUM TeXHW4YecKud kopuaop. Ecimu
e BOJIOEMOB TIOOJIM30CTH HET, TO OH CHELUAJIbHO YCTpauBaeT
B 3eMJie yrnyOneHusi. OHU MOCTEIIEHHO HATIONHSIOTCS BOIAOUN U
CITy’)KaT eMy TaK ke, KaK KOJIOZIEI] CTY’KUT YeJIOBEKY.

dopwma Tesa y KpoTa Mo3BoJIsIeT eMy PhITh TPYHT C YIUBUTEITb-
HOW OBICTPOTOM. A ero 6er mo MoA3eMHBIM BJIaJICHUSIM CPaBHH-
BAIOT C JIOWIAIMHOU PHICHIO.



HeBeposATHYI0 TPOXOAUMOCTb B 3eMJIe KPOTY 00eCreqnBaioT
1ieJiecooOpa3Hble KoMaTeIbHbIe «MHCTPYMEHThI». DTO B TIEPBYIO
oyepe/ib KACTU NEepPEeIHUX KOHEYHOCTEW, KOTOpble CHJIBHO pac-
IIMPEHBI ¥ BHIBEPHYTHI JIQJOHSIMU HApyKy. A WX MaJbIbl CHAO-
’KE€HBl MOLTHBIMU KOI'TIMU. KpoT

JIOBKO OTrpe0aer 3eMIIi0 STUMU MepeJHUMH JIanaMu U Kak
LITONOP BBUHYMBAETCS B IPYHT.

JI71s1 OBICTPOTHI TIEPEIBIKEHHS 9TO KMBOTHOE UMEET U OCO-
Oblii KOPOTKOBOPCHIH MeX. OH He yJI0KeH B KAKOM-TO OJJHOM Ha-
MPaBJIEHUH, TaK YTO KPOTa C OJUHAKOBBIM YCIIEXOM MOKHO IJ1a-



JWTh KaK OT TOJIOBHI K XBOCTY, TaKk M HaoOopoT. Takoil Mex B
COYETAaHWU C KOPOTKUM XBOCTOM TIO3BOJISIET 3BEPbKY Oerath B
CBOUX y3KHUX KOPUIOpaxX, KaK roJIOBOM, TaK M XBOCTOM BIEpE]I.
[Ipuuem 3Bepek AesaeT 3TO MOYTH C OIMHAKOBOM CKOPOCTBIO.

Jlaxe Takas, Ka3ajaoch Obl, MEJIOYb MPEAYCMOTPEHa MPH CO-
3IAHUK STOTO 3aMeYaTeIbHOTO MOA3EMHOIO TPYKEHUKA.




IlesiecooOpa3HOCTD
OpPraHu3Ma >KHBOTHBIX

CymectByeT OOJBIIIOe pasHOOOpa3Ue OPraHU3MOB KHUBHIX CO-
3naHui. [IpryurHOM 3TOrO ABIAIOTCA Kak MX ONpeAeeHHas cde-
pa JIesTeTbHOCTU U MHIMBUAYATbHAS «IIPOQecCsi», TaK U pa3-
JIMYKe MECT U YCJIOBU OOUTAHMS.

Haripumep, BepOimio oOUTaeT UCKJIIOUUTETLHO B 3aCYITUTUBBIX



paiioHax. CucTeMBbl KU3HEO00ECHeYeH s €er0 OpPraHu3Ma paccuu-
TaHBI HA JKapKyI0 OE3BOAHYIO CPEly, & OpPraHbl NHIIEBAPEHUS —
Ha MoTpeOIeHne CyXou 1 KOJTIoUel pacTUTeNTbHOCTU. BepOimon He
MOXET MX IOKMHYTb [0 COOCTBEHHOM Bojie. OH Jaxe IJI0X0 Ie-
PEHOCHUT JIJTUTENIbHOE NMUTAHUE COYHOM JTYTOBOM TPaBOM M Ha4U-
HAeT OT 3TOro 00eTh. A BOT OPraHM3M CEBEPHOTO OJIEHSI yCTPO-
€H UMEHHO JIsl )KU3HU 3TOTO )KMBOTHOTO B XOJIOZIHOM KJIMMate
Y NTUTaHKS TPEUMYILIECTBEHHO TYHPOBOI pacTUTEIbHOCTBIO.

Yro ke Takoe 1egecoodpa3zHocTb? Yacto yueHble MOHs-
THE «I1eIECO00PA3HOCTh» CBSI3BIBAIOT UCKTIOUMTENTHHO C ITOBE/Ie-
HUEM JKUBbIX cyliecTB. [IpuuemM 310 B OCHOBHOM KacaeTcsi oBe-
JEHUA TaK Ha3bIBAEMBIX «BBICIIMX» )HUBOTHBIX, KOTOPOE HOCUT
XapaKTep OCMBICIIEHHBIX MOCTYNKOB. Ho He MeHee mpuMeHNMO
3TO € OIpeesIeHUE U KO BCEM TUIaM JIBUKEHHUI U MOBEJEHYE-
CKHUX aKTOB, KOTOPbIE HEJIb3$51 KBATM(PUIIMPOBATh KAK MOCTYIKH.
K ux 4ucimy oTHOCATCS MHCTUHKTHBHBIE AeHCTBUS, pedieKChl 1
T. I0.

A pasBe He LieJIeHaNpaBJIeHHO BUKEHUE PACTEHUH K CBETY,
Bi1are, orope (y Bblomuxcsi noderos)? [Ipuuem, eciau nepeasu-
HYTb OIOPY, BbIOIIMECS pACTEHHSI BHOBb YCTPEMIISIIOTCS B €€ CTO-
POHY, Kak Obl «BU/IsI» U3MEHEeHUe cuTyanuu. Yto 3a «HeBuaMMas
PyKa» HaIlpaBJIeT UX K 3a/JaHHOU ey ?

OT 3TUX ABWKEHWI OIWH JIMIIb IIAr K JBMKEHUIO Pa3BU-
THS LIEJIOr0 OpraHu3Ma U3 OJIHOM-€AMHCTBEHHON KJeTKu. Pa3Be
HE 11e1ecO00pa3Hbl ICHCTBUS BCEX YYACTHUKOB HEMOCTHKUMO-
o M 3arajIouHoro akTa ee JejeHus? Beap nocienoBaTeabHOCTD



OHMOJIOTMYECKHMX COOBITUI OIpeeNsieT TeHeTHIecKasi Iporpam-
Ma, KOTopasi 3aJI0KeHa 1 TIOJJIEP)KUBAETCS B JTIOOOM KMBOM TBO-
peHrH. 3apojiblliy, MOMYUYHBIIME 3Ty MPOrpaMMmy IO Haclen-
CTBY OT pOAMTEsIeH, YCIEITHO Pa3BUBAIOTCS BO B3POCIBIC KU-
Bble cymiecTBa. [Ipuyem, cTpoeHre X opraHu3Ma Ipejomnpese-
JIEHO, Be/lb B 3aBUCUMOCTH OT BHJIA )KUBOTHBIC JIOJKHBI BBITION-
HATH CBOM 0COOBIE )KU3HEHHbBIE 339K U 3aHUMATh TEPPUTOPUIO
C KOHKPETHBIMH (PAaKTOpaMH CPE/Ibl.

B pesynbrate oka3biBaeTCsi, 4TO CaMO CTPOEHHE OpraHu3Ma
KaXJIOTO CYIIECTBA W MPOUCXOIAIINE B HEM MPOIIECCHI, TOBEIe-
HHUe U 00pa3 XU3HU — B OOIIEM, BCe, YTO TaK WJIM MHAYE MPH-
BOJIUT K M3HAYAJILHO 33J]aHHOU 1IeJIH, TOIIAAaeT O MOHSTUE
«I1e71eCO00Pa3HOCTh>.

OcoOeHHOCTH OpraHu3Ma HaceKOMbIX. B kauectBe npu-
Mepa 1eJIecOO0pPa3HOCTH CTPOEHUS OPraHU3Ma KMBOTHBIX MOJX-
HO paccMOTpeTh HaceKoMbIX. [IpescraBureny Kaxaoro ux Bujaa
3aHMMAIOT TOJIBKO TOT apeasl M CIIOCOOHBI BBIICPKMUBATh UMEH-
HO T€ YCJIOBUSI OKPY:KAlOUIeW Cpefpl, AJIs1 KOTOPbIX NPEeJHa3Ha-
YeH UX OPraHu3M, «HACTPOEHbI» BPOKACHHbIE MEXaHU3MBI JKU3-
HEIeATeIbHOCTU U MOBEJIEHU L. DTO MOXKET OBITh U YPE3BBIYANHO
LIMPOKUY apeall, U OYEHb Y3KUU.

Braromapsi 5ToMy HaceKOMble MOTYT OOMTaTh B CaMblX CY-
POBBIX YCJIOBUSIX, IaXK€ B XOJIOMHOM apKTUYECKOM TYHJpE U Ha
CHEXHBIX TOPHBIX BEPIIMHAX, B COJHEUHBIX CAaBaHHAX U ITyCTbI-
HSX, BO BJIQKHBIX TPOITMYECKUX JIECaX U Taure.



Hanpumep, 6a604ku, — Ka3amoch Obl, COBCEM XPYIIKHE CO3/a-
HUSI, — OOUTAIOT HA 3eMHOM IIIape MOYTH MOBCEMEeCTHO. Mx ak-
TUBHAsl JKU3HEJEATEIPHOCTh BO3MOXKHA OJyaroyapst 0coOOu 1ie-
J1eco0Opa3HOCTY OPraHU3Ma, KOTOPBIM YCIIOBHO MOKHO Ha3BaTh
«IOJKHBIM», «CEBEPHBIM», «TPOMMUYECKUM», «YHUBEPCATbHBIM> .

YHuBepcaibHbIA Oprann3M 6a00UeK OJIHUX BUJIOB 00ECTIeUH-
BaeT UX paclpoCTpaHEHHe MO0 MHOTMM paiiOHaM C CaMBbIMU Pa3-
HOOOpPa3HBIMU NPUPOIHBIMU (pakTopamu. Tak, KpynHble 6ab0u-
KM MOHApXH, 00UTasi B CEBEPHOM YaCTU AMEPHKH, CTaekl OTIIPaB-
JISTIOTCSL Ha 3UMOBKY B MeKcHKy — 3a 3,5 TBICSYM KHJIOMETPOB
OT CBOEr0 pOJHOro joMa. TaM OHM HAXOJAT Y KOHKPETHBIM pau-
OH, U JIaXe OIpe/ieJIeHHbIEe IepeBbsl, Tlle BMEeCTe CaasaTCs, MJI0T-
HBIM CJIOEM TIOKPBIBAsI BETBU. 3a JIETO CMEHSIIOTCS [1BA WU TPU
uX MoKosieHus1. VI BeCHOM, OTIpaBIIsIsiCh B MyTh O€3 COMPOBOXK-
JIeHUsT B3POCJIbIX 0COOEH, I0HOE MOTOMCTBO TOYHO MPH3EMIIsIeT-
csl B HA3HAUYEHHOM MeCTe — OTKyJa ObUTM POJIOM UX POIUTENH.
Hnst aTOoro opraHu3m 6a0o4YeK CHAOKEH U «IOJETHOM KapTou»,
U «IUTAHOM MECTHOCTH», U «HABUTAIIMOHHBIMU MPHOOPAMU».

A opranusm Apyrux 6adodek npeHa3HAYeH TOJIBKO 1)1 KOH-
KPETHOTO MECTOOOUTAHMs, KaK, Harmpumep, y 0adouek, kKUBY-
IIUX UCKJTIOUUTETBHO B AJIbIIAX, BBIIIE TMHAU CHETOB IPH CPEe/l-
Heii temriepatype - 10 °C. Vnu, k mpumepy, y OqHOTo U3 oouTaTe-
JIer TIyCTBIHU — JKyKa-4epHOTEJIKUA. Y HEKOTOPBIX BUOB CIIEITU-
(pruHOE YyCTPOICTBO OpraHu3Ma oOecrieunBaeT aKTUBHYIO KU3Hb
MMEHHO B 3ToM cpefie. 7KyK-4epHOTeNKa XOPOIIO MEPEHOCHT Ka-
PV U yTOJISIET XKaX Ty, KOHACHCUPYS JKUBUTEJILHYIO BJIary HOUHBIX



TYMaHOB.

Pa3znoo6pa3ue oprannzma pui6. Eme ogun npumvep. Poi-
OBl 3aCeJISIIOT MPECHBIE M COJIEHBIE, XOJIOAHBIC M TOPSIUYME BOIOE-
MBI, a TaKXke pa3Hble TIIyOUHBI MOPEN U OKEeaHOB. B3auMocCBs3b
MEXIy BHEITHUM BUIOM Tejia Phi0 U TIyOMHOW WX OOWUTaHUS
MIPOCTO TIOPA3UTEIIbHA.

Teso MpUIOHHBIX PBIO ClIerka MPUILTIOCHYTO, a UX IJ1a3a CIie-
IIMaJIbHO HarlpaBjieHbl BBepX. [I0CKOIbKY OHU )KUBYT CPE/IH JIOH-
HOW PAaCTHUTENILHOCTHU, TO 00ECTieUeHbl TAKMMU OPUTUHATBHBIMU
YCTPOWICTBAMU, KaK JKTYThl U MPUCOCKU HAIOJ0OMe HOT W Jiall
KVBOTHBIX.

Ecim nocteneHHo onmycKaThCsl Ha TIIyOUHY, TO C KakKJIbIM MeT-
pPOM JIaBJieHHe Ha MOPCKHMX OOWTaTeliell CyIIeCTBEHHO BO3pac-
TaeT. Ho MX opraHu3m MOArOTOBJIEH K 3TUM KaXyIIUMCS HaM
HEYI0O0CTBaM.

JloHHBIe PHIOBI YacTO 0OJAJAI0T IUIOCKHMM, AMCKOOOPAa3HBIM
tesiom. Hanmpumep, kamOana BBINISIUT, KaK KYCOK pacKaTaHHO-
rO TecCTa, W IJ1a3a y Hee HaXOIATCS Ha BEPXHEH TOJIOBUHE TeJa.
[Tpuyem 3Ta cTopoHa Tejia KamOaJibl TEMHAsI M CIIOCOOHA M3Me-
HSATh OKpacKy noj ¢oH rpyHTa. L{mmHapudeckoe, 3MeeBUIHOS
TeJIO yrpei Mo3BoJIsIeT UM OBICTPO TOJI3aTh MO JHY. A MOpCKHe
KOHbKM HalTOMUHAIOT PaCTpENaHHbIe JIMCThSI BOIOPOCIIEH, 3a KO-
TOpPbIE OHU LIETUISIIOTCS] CBOUM XBOCTOM.

DaHTACTMYECKOW BHEITHOCTBIO TOPAKAT TITYOOKOBOJIHBIC
pbiObI. Teso y HuX OO0 BRITSHYTOE, JIEHTOBUIHON (POPMBI, Kak,



Harpumep, y pbiObI-cadiu, MO0 3MEEBUIHOE C TUIABHUKAMU Ca-
MBIX pa3HO0Opa3HbIX (popM. ['0noBa yare Bcero MeeT orpom-
Hble I71a3a U poT. K ToMy ke 9T phIObl CHAOKEHBI pa3InYHbIMU
CBETAIMMUCS OPraHaAMHU.

A HEKOTOpBbIE TeJlarnyecKue polObl, IPOBOJSAIIME BCIO KU3Hb
B aKTMIBHOM IIJTABAHWY, HAJIEIEeHbl BEPETEHOOOPA3HBIM TEJIOM M
TUIABHUKAMK HAToloOMe KPbUIbEB. YXOJsl OT TpeclieIOBaHUS
XMITHUKA, C UX TIOMOIIbIO OHU BBINPHITUBAIOT U3 BOJABL U CIO-
COOHBI IPOHECTHUCH HAJl TIOBEPXHOCTHIO MOPst Ha pacctosiaue 100
METpOB.

Takum 06pa3oM, CTpoeHre OPraHu3Ma KUBBIX CYIIECTB TOYHO
COOTBETCTBYET 00pa3y MX *KU3HU U YCIOBUSIM OOUTAHUS.



YauBuTeAbHbIE CHCTEMbI OPraHU3Ma

JL1st TOro 4T0OBI OOUTATh B TOOBIX YrOJKax IUIAHETHI U BbI-
TIOJTHSATH CBOM 33/1a4H Ha 3eMUle, Bce JKUBBIE CO3JaHusI Oy YT
ot TBopia ornpezeneHHy0 GopMy Tesna, 0COOEHHOCTH OpraHu3-
Ma, a TaKkKe CIIOXKHEHIe MHOTO(YHKIIMOHAIbHBIE CHCTEMBI.

HepsHaas cucrema. Bce nporieccsl Ku3HeAesATeIbHOCTH Op-
raHU3Ma U TIOBE/ICHNE KUBOTHBIX YITPABIIsSIEMbl UX HEPBHOU CH-
CTEMO¥ C ee LIEHTPaJIbHBIM OTEJIOM — MO3TOM (MO3IOBBIM LIEH-
TPOM), a TAKK€ MHOTOYMCIICHHBIMU aHATM3UPYIOIMMH CUCTEMa-
mu. Takoi mpemMyapo «CKOHCTPYHPOBAHHbIN» KOMILJIEKC CUCTEM
opraHu3Ma sIBJIsieTCsl HeOObIYaHO BaKHBIM JAPOM KUBBIM Cy-
mectBaM. [IpryeM y Kakoro BUja 9TH B3aMMOCBSI3aHHbBIE CH-
CTEMBI UMEIOT CBOM LieJIeCOO0pa3Hble OCOOEHHOCTH.

HepBHyl0 crucTeMy MOXHO MpeNCTaBUTh, KaK TYCTYIO CETb
IPOJIOKEHHBIX B TeJIe TOHYAHIINX ITPOBOJOB, IT0 KOTOPHIM MYaT-
Csl C OTPOMHOM CKOPOCTBIO Pa3IMYHbIe CUTHATBI M TpuKassl. K
npuMepy, y YeoBeKa TOHKME HUTU HEPBOB TAHYTCS K MO3TY OT
BCEX TOYEK TeJia: 73, yIuel, Hoca, S3bIKa, KOKH M BCeX BHYT-
peHHUX opraHoB. Eciiu Ob1 coemMHUTD UX Bce BMECTe, TO TOHKas,
KaK MayTHUHKA, HUTOYKA ABAXIBI JOTSIHYIACh Obl OT 3eMJIH /10
JIyns! u oOpatHo.

B HepBHOI cucteMe, Kyia HU 3arfIsiHH, BCIOAY MOXHO OOHa-
PYXHUTb, Bpofie Obl, CXOOHYIO AEATEHHOCTh: OTOKM HEPBHBIX
UMITYJTbCOB JIEKTPUIECKON MpUpopl. B ToO ke Bpems 3TH um-



MYJIbCH OOECIIEYMBAIOT COBEPIIIEHHO pa3Hbiid 3¢pekT. [Tpu pasz-
JPaXXEHUH yXa MOTOK EKTPUYECKUX UMITYIbCOB ITPOXOIUT IO
HEPBHBIM BOJIOKHAM K OIPENEJIEHHOMY YYacTKy MO3ra — U Mbl
CJIBIIIMM 3BYKHU. BMecTe ¢ Tem aHaornuHble CUTrHAJIbI, AYIINE
OT I71a3, IPUBOJAT K KAYECTBEHHO COBCEM MHOMY OLIYIIEHHUIO —
CBETA.

BosiokHa HEpPBOB YCTPOEHBI MOJOOHO EKTPUYECKUM MPOBO-
JaM B pe3MHOBOM oOosnouke. OHU TOHBIIE BOJIOCA, HO, TEM He
MeHee, KakJ10e HEPBHOE BOJIOKOHIIE JISKHT B CTIEITUATBHOM THO-
KoM (pymisgpurke. OH HaJIE)KHO OTTOPaKMBAET OHO BOJIOKOHLIE
OT JIpyroro, 4ToObl NiepeaBaTh JOHECEHUs1 WM MPUKa3bl TyJa U
00paTHO, HE Mellasi COCe/IsIM.

HepgHas cucrema npusBana:

* BOCIIPUHMMATH C IIOMOLIBIO OPraHOB YYBCTB M OTIEJIbHBIX
PELIENTOPOB BHEITHUE U BHYTPEHHUE pa3/IpakeHus;

* MTHOBEHHO IepepadaTbiBaTh C MOMOIIBIO CUCTEMBI aHAJTN3a-
TOPOB MOCTYHNAIOIIME CUTHAJIBI AJISI TOATOTOBKYU U OCYIIECTBIIe-
HUSI OTBETHOW PEaKIUH;

* KOOPIMHUPOBATh IEATEIBHOCTh OPraHU3Ma, YIIpaBJIATh BCE-
MU OpraHaMu ¥ CUCTEMAMHU, YPABHOBEIIUBATh UX CO CPEAOH IS
(pyHK1IMOHMPOBaHUS OpraHU3Ma Kak €IMHOTO EJIOT0;

* XPaHUTH B NAMATU B 3aKOAMPOBAHHOM BHJIE HACJIEICTBEH-
HYIO ¥ TPUOOPETEHHYI0 MH(OPMAIINIO, a TAK’Ke MIHOBEHHO M3-
BJIEKATh €e M0 Mepe HEOOXOIUMOCTH;

* pa3BOpAvYMBATh BO BPEMEHU MHCTUHKTUBHOE MOBEJCHUE KU-
BBIX CYIIECTB M 00ECIeUrBaTh UX PAa3BUTHE 33 CUET OOy4eHHs,



IPUOOPETEeHUsI OTbITA U HABBIKOB,;

* OCYHIECTBJIATh BBICIIYI0 HEPBHYIO ACSATEIBHOCTD, BKJIIOYAS
JIEMEHTAPHOE MBILUIEHUE (PACCYIOUHYIO JEATEIBHOCTD) — IS
’KUBOTHBIX HEKOTOPBIX BUJIOB.

HepackpbiTble TailHbI MO3ra. YUeHble ellle B HeaBHEM
MIPOIILJIOM YTBEPXKIAJIU, YTO JIJIsI aHATOMa M (PU3HMOJIOTa CaMo CO-
00I1 MOHSITHO: «BBICOKASI CTENIeHb Pa3yMa ’KUBOTHOT'O JIOJIKHA CO-
EIMHSATHCS C CHJIBHBIM Pa3BUTHEM HEPBHOWU CHCTEMBI U B OCO-
OEHHOCTH MBICIIUTEJIFHOTO armapara — Mo3ra». CUMTanoch, 4To
opraH ¥ ero (pyHKIIMsI BCerJa JIOJDKHBI CTOSITh B M3BECTHBIX OT-
HOIIEHUSIX OpYT K Apyry. OfHaKo, Kak OKa3ajaoch, BCE B )KUBOU
MIPUPOJIE TOPA3JIO CIIOKHEE, B UEM BaM MPEJCTOUT yOeTUThCSI.

Tak, MeX Ty MO3roM HACEKOMOTO ¥ MO3TOM MTO3BOHOYHOTO CY-
IIECTBYIOT BeChbMa 3HAuUTENIbHbIe pa3nuuus. I B TO ke Bpems
COBCEM KPOIIEUYHbI MO3I' MyXH, IT4Yesibl, 6aO0UKH WU JPYroro
HACEKOMOTO TMO3BOJISIET UM HE XYKe MJICKOITUTAIONINX BUJIETh U
CIIBIIIATD, OCSI3aTh U YyBCTBOBATh BKYC, IEPEBUTATHCS C OOJTh-
IIOM TOYHOCTBIO U, OOJiee TOro, JIETaTh Ha 3HAYUTEJIbHBIE pac-
CTOSIHHMSI, TTOJIb3YSICh BHYTPEHHE! «KapTOk», B3aMMOJICHCTBOBATh
Mexay coOoid, oOydaTbesi. B uem ke mpuyrHaA Takoro HecooT-
BETCTBUSA?

Jlesio B TOM, YTO UCCIIEIOBATENISIMUA OTYACTH YCTAHOBJICHBI Ha-
npaBJieHus1 IOTOKOB MH(popMaiu B Mosre. [1o noBeneHuo xu-
BOTHOT'O MOXHO CYAMTh O TOM, KaKue UM MPUHSATHI perieHus. Ho
YTO TIPU STOM MPOUCXOUT B CKOTUICHHUSIX HEHPOHOB BPOXKJICH-



HOTO «UHIUBHU]IyaJIbHOTO KOMITBIOTEpa» KUBOTO CyIecTBa?

Yto 00 3TOM MOXKET CKa3aTh HayKa, Ta ke HeMpOOUOIOrus?
CwMmorna i1 oHa pasrajiaTh TallHy MO3ra — 3TOM CaMOM CJIOKHOU
Y TAMHCTBEHHOW W3 JAHHOCTEM, U3BECTHBIX JIIOASAM?

[epBbiii HEHPOOMOIOTUIESCKUI OIMBIT MPUHAJICKUT JAPEBHE-
pumMckomy Bpauy [aseny. [lepepe3aB y CBUHbU HEPBHBIE BOJIOK-
Ha, C MOMOILIBI0 KOTOPBIX MO3I YIIPABJIsUI MBILIIIAMU FOPTaHU, OH
JIMIIWII €€ ToJloca — )KMBOTHOE TOTYac oHeMelo. 1o Ob1o Bo 11
BEKe.

Jlaneko Jiu ¢ Tex Nmop yluia HayKa B CBOUX MO3HAHUSX O MIPUH-
urne padoTbl Mo3ra’?

OxazpiBaeTcsi, HECMOTPsI Ha OTPOMHBII TPyl YUY€HbIX, TPUH-
un paboThl Jake OTHOW HEepPBHOW KJIETKHM, TaK Ha3bIBAEMOIO
«KUPIHAYUKA», U3 KOTOPOTO MOCTPOEH MO3T, SIBJISAETCS TAUHOM.

Helipo61onoru MHOroe oHMMAloT U3 TOTr0, Kak HEMPOH «eCT»
U «IbeT». Kak OH nosyyaet HeoOXOOUMYIO 1J1s1 CBOe KU3HEeIesI-
TEeJIbHOCTH SHEPrulo, yCBanBasi HEOOXOIUMbIE BEIIeCTBa, U3BJIe-
YeHHbIe U3 cpenbl oOnTanus. Kak 3aTem 3TOT HEHpOH mochuia-
€T COoCe/IsIM CaMyI0 pa3InyHyl0 HH(GOPMALIMIO B BUJIE CUTHAJIOB,
3aim@poBaHHYIO JIMOO B OMpPEeNIeHHONW CEPUU EKTPHUUECKUX
UMITYJIbCOB, JIMOO B pa3HOOOPA3HBIX KOMOMHAIMSAX XMUMHUECKUX
BEILIECTB.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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