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ITAPATOKC BHOJIOTHYECKOH
9BOJIIOIIHHU

«Bce Teuer, Bce MeHsieTCA» — 3Ta MYAPOCTh
ApeBHHX puiocodoB, MOKaJIyi, OfHA U3 HEMHO-
I'MX, B Yb€# CIIpaBeAJIMBOCTH MaJI0 KTO COMHeBa-
ercA. Teuer pera. TeueT meCOK MeXX HAJIbIEB.
«TeuerT» BpemMsA. A 4TO TAKOe 3BOJIOIMA KaK He
TeKyIU#A BO BPEMEHH <«IIOTOK» >KMBOFO BeIIeCT-
BA, B KOTOPOM OJHH OPraHM3Mhbl, MEHAACH, IIpe-
BpaIjaloTCsa B Apyrue?

9ra Meracdopa mpocra u moromy Kpacmsa. Ho
TOJIbKO ITOKA MBI He CTAJIM 3aaBaTh BOIIPOCHI «II0-
yemy?» ga «otdero? ». Pexa Teuer, mogUnHSAACH 3a-
KOHY I'PaBHTAIAH U IIOTOMY BCerja CBepXy BHH3 —
C 3TUM, IO KpaiiHeili Mepe, Bce sICHO. Bpemsa «re-
YeT» H3-38... HY, IPO 3TO HUKTO HEe 3HAET: IMPOCTO
CYMTAeTCH, YTO OHO HEe MOXKET He «Tedb», HHaue
BCe NMIPUUYMHEI U CJIEACTBUS NIePeMELIalOTCA MEeXIY
¢co60if ¥ OrOHb MO YallHMKOM 3K KeTCA H3-3a TO-
ro, UTO B YaiiHMKe 3aKumea Bojga. A moromy Bpe-
Mf «TeueT» TaK, YTOOBI CJeACTBHE BCErja IO 3a
OBOell IPUYMHOM. A TOUeMy «TedeT» IMOTOK 61oJIo-
rudeckoii sposmonun? M Kyaa oH reuer?

9T IaBa BOIpoca H3JaBHA ObLLIM OAHMMH H3
caMBbIX -3araJJodYHbIX [JIJISI Y4YeHBIX, KOTOpHIe
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CTPEMUJIUCh IIOCTHYb
€CTeCTBEHHYIO, a He
60’KeCTBEHHYIO «Me-
XaHUKY» IIPOUCXOXK-
JeHus U HCTopuYec-
KO0 pa3BUTHS "KU3HU.
Co BpeMeH ApucroTesis
nmpejmnoJarajyu HaJu-
ype y OKHUBBIX CY-
IIIeCTB HeKoero oco6o-
ro «BellleCTBa JKU3-

Apucmomens HHA» — DJHTeJexXHuH,
KOTOpas 3aCTaBJIsIeT UX CTPEMUTHLCS K COBEPIIeH-
CTBOBAHMIO. JOTO ObLI KaK (PJIOTMCTOH cpeAHeBe-
KOBBIX QJIXMMUKOB, KOTOPBIH AKOOBI «3aCTaBJIsA-
eT» ra3bl NOJHUMATLCSI BBepx. Ho BOT mpumiin
(u3NKHN, KOTOpbIe BCE CTApalOTCA HW3MEPHUTh, U
BBISCHUJIA, UTO HeT HU (GJIOTHMCTOHA B HEXKHNBOM
MaTepuH, HU SHTEJIeXUH B MaTepUH KUBOU. A
YTO Ke eCTh?

B kjaccuueckoil TepMOAWUHAMUKe, 3apOJMB-
mIeiics JBa-TPYU BeKa Has3all, OQHUM U3 HauboJiee
Ba’XHBIX CBOMCTB BCAKOI CUCTEMbI CUUTAETCS IH-
TponusA, YpPOBEeHb KOTOpPOHl TeM MeHblle, UeM
OoJibllIe mMopsiiKa B cucTemMe. Tak BOT, BTOPOH 3a-
KOH TePMOJVUHAMHUKHU YTBEP>KIAET, UTO SHTPONUSA
MOXKET TOJbKO PacTH: B pe3yJibTaTe BCSIKasA CHUC-
TeMa CO BpeMeHeM «CTPEMHUTCA» CTaTh IIPoIlle —
WUJIY, AHAUYE IOBOPS, «ABHYKETCS» K PaBHOBECHIO.
Kauaromuiicss MasiTHUK CO BpeMeHeM HellpeMeH-
HO OCTaHOBMUTCA. A ecjqu cucreMa COCTOUT HU3
ABYX IIPEIMETOB, TEIJIOT0O M XOJOAHOro, TO MX
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TeMIepaTypbl HeIpeMeH-
HO JOJI)KHBI BBLIPABHATH-
Ofl: TeIJIoe OCThIHET, & XO-
JogHoe Harpeercsa. Ha
¢$opMyJIMPOBKY 3TOTO 3a-
KOHA (PU3UKOB CIIOJBHIJIO
HabJsoneHne HajA TaKoOH
CHCTEeMO#, KaK TOT CAMbIHA
NpecjoBYTHIA YaHHUK C
BOJOIt: BCAKHUI pas 3Kcme-
PUMMEHTHDPYs, OHH HeH3-
MEeHHO y0OeKJaJInCh B TOM, UTO, BO-IIePBbIX, Yau-
HUK HM 3a UYTO He 3aKWIIHT, €CJH IO HUM He 3a-
eub OTOHb, H, BO-BTOPLIX, IIOCIIE 3aKUIIaHUA, eC-
MR BBIKJIIOYUTH OTOHBb, OH HEIIPEMEeHHO OCTHIHET.

Kaszamocs 6bI, 9TO 3/IeCh TAKOI'0, BCE HACTOJIb-
KO OUeBHAHO... HO HEMIPpHUATHOCTh B TOM, UTO 3TH
HMBHKH BCe-BCe B MUpe NPUPABHAIH K YaHUKY.
Ba1, 6LITH MOXKET, CABIIIANHN O «TEeIJIOBOM cMep-
T™» BceJleHHOM: 3TO KaK pas OTTyAa, OT yoerxae-
NUuA, UTO BCA Hamma HeobbaATHasa BceseHHas —
IIPOCTO OUYeHb 6OJILIION «UYaHHK», KOTOPLIHM He-
NMPeMEeHHO JOJI’)K€H OCTHITh.

He ka)xeTrcs i1 BaM, YTO BTOPOif 3aKOH TEpMO-
ABKHAMUKHA — 3TO U €CTh I'OTOBBLIMA «3aKOH 3BOJIIO-
uuu» ? Y npasaa, passe OH He YKA3bIBAET IOUYEMY U
KyAa JOJKEH «Teub» MOTOK sBotonun? Cmero or-
meyaiiTe Ha 3TOT BOIIPOC YTBEPAUTEIHHO: Belb caMa
«MATh BCeX HayK» ¢usuka tak ropopur! Ho He Ka-
OTCA JIK BaM, UTO B TAKOM CJIyuae Bce, OYKBaJILHO
nOe B 3TOM 3BOJIIOIMH JOJIXKHO OBITH HA060POT: HA-
npuMep, npocreiinre OpraHu3Mbl JOJIKHBI ObLIN
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MIPOU3OMTH OT GoJiee CJIOKHBIX? A ecyin Bce ak-
Tbl B GMOJIOTMM CBUIETEJBCTBYIOT 00 0OpaTHOM,
TO YeMy BEpUTb — 3TUM (PaKTaM WIHA «TEeOPUU
BceoO1iero yaiiHuKa» ?

Hrak, kjraccuuecKkas TepMOJUHaAMHKa CO CBO-
UM SIKOOBI « yHUBEepCaJbHBIM» BTOPBHIM 3aKOHOM B
ciydyae OHOJIOTMYECKOM 3BOJIIOIIMHU IIOTepIiejia
duacko. Crajio icCHO, UYTO B TAKOM BapHaHTe OH ee
He O0BSCHAET MU «00BACHSIET», HO «C TOYHOC-
ThIO 40 Haob6opoT». Tak B HAyYHOM MHUDPEe B KOHILE
XIX — HnHauvane XX CToJIeTUSI POAHJIOCH IIpen-
cTaBJIeHME O NapajoKCcaJIbHOCTH, «HEe3aKOHHOC-
TH» 9TOM DBOJIIOIIMH, Pa3 OHA «IPOTUB» CYIIECT-
BOBaBIIINX TOrJa 3aKOHOB QU3UKU U MEXaHUKH.

Toraga 6uMoI0TY CAaMU PEUINJINA B3ATHCA 3a «Me-
XaHUKY» 3BOJIIOIINM. B TO BpeMs KaK pa3 3apok-
Iajlach TeHeTHKa, KOTopad, KaK Bcsikas HoBad
HayKa, Opajlack ¢ Maxy PelIuTh Bce IMpo6JieMbl
O6umoJioruy, B TOM uucJie u apoJioruu. Hy 4tro TyT
nojeJjiaelllb, 3TO MIPUCYIlle BCeEM HOBBIM Hay4YHbIM
HanpaBJIEHUAM — 3JlaKkasdg cBoeoOpa3Has «00-
JIe3Hb pocTa». Tak BOT, reHETUKH PEIIUJIHA, UTO
BCe B 9BOJIIOIIMM — «OT I'eHa» ; K 3TOMY ObLjIa IpU-
IJIIOCOBaHAa JapBUHOBCKAA TeOPUSA €CTECTBEHHOI'O
orbopa. I poaumace «CHHTETHUYECKAsA TeOpUd
SBOJIIOIIMM », BJIafieBIIad yMaMM YyUYeHBIX O00JIb-
myio yacTh XX Beka.

Bce 0b1y10 OB HUUErO0, Ja CJAUIIKOM MHOTrHE ee
MOJIOYKEH NS He COOTBETCTBOBAJN HEKOTOPHIM (hyH-
JaMeHTaJbHBIM CBOMHCTBaAM JXHBOHA MaTepuu,
IpeXk/ie BCero HalpaBJIeHUIO «3BOJIIOIIMOHHOTO I10-
ToKa». Hy He moJyiydyajioch B 3TOM T€OPHUU, IOUEMY
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BooOIIIe M3 HeKUBOI MaTepHHy AOJIKHA ObLiIa 3apo-
JUTHCA KH3Hb WIN II0YeMy, HalpEMep, U3 OAHO-
KJIETOYHBIX CYINECTB HOJYYHJIACh MHOT'OKJIETOY-
Hble. 3TO cefuac MOHATHO, YTO OHA U3 IPUYNH He-
yAa4H — AMEHHO CTPeMJIEHHE BCe CBECTH K OAHHUM .
JINIOb M'eHaM, a TOrAa... Bcepbes o6cykaanach, Ha-
NpuMep, Ues «3roMCTHIECKOro reHas, COrJacHoO
KOTOpOM BcCe MHOroobpasme MHpa >XHBBIX Cy-
LeCTB — TO, 9YTO MEI Ha3biBaeM GHOTOM, eCTh IIPO-
cTo «(opMa CyIecTBOBaHHS» PA3HBIX reHOB. Bul
MoxkeTe cebe IMpeACTaBUTh, YTO IIOJHOe coOpaHue
counHennii JIbBa HukonaeBsnya Toscroro — npo-
cTo «dopMa cyinecTsoBaHuA» GyKB andasura? To-
TO: JOBEJHUTE UAEIO 10 abcypAa, 9ToObI cTajIa ACHOM
ee M3HAYANHHASA IOPOYHOCTb...

B o6meM, CTAaHOBHJIOCH. BCe sACHee, UTO JIH-
LINTH 5BOJIONHAIO €€ TAMHCTBEHHOCTH ¥ IIapaJOK-
CAJIbHOCTH. MOJKET TOJIbKO COBEpPIIeHHO HOBas
HJes, HOBasA Teopud, KOTopas o6bsacHMIA Obl, IO-
YyeMy ¥ KyJa «TeueT» OmoJiormyecKas 3BOJIOMUSA
K ITOYeMy OHA «IIPOTUBOPEUYHUT» BTOPOMY 3aKOHY
repmoauHaMHKH. 1 Takas Teopusa pPoAMIACH OA-
HOBpEMEHHO ¢ HOBOI1 (pu3nuecKoi (a 3a0LHO U XH-
MH4YeCKOii, # OMOJOrHYeCcKOM, TO eCTh BOUCTHHY
YHUBEpPCAJIbHOI) HayKOi cHHepreTukxoi. Koneu-
HO, ee 3aKOHEI He OTMEHAIOT 3aKOHOB TEPMOAXHA -
MMKH, B TOM YHCJIe 1 3HAMEHHATOrO BTOPOro 3aKo0-
Ha: IIPOCTO OHM «paboTaioT» B Pa3HBIX cdepax H,
TaKHM 00pasoM, He MCKJIOYAaIoT, & AOMOJHAIT
Apyr Apyra.

CyTb BaKHeHININX Ul CHHEePreTUKH, KJIoue-
BBIX JUISI IOHMMAHHUA GHOJIOTHYECKOM 9BOJIIOIUH,
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JloCcTaTO4YHO nmpocTa. X mojie3Ho YSICHUTD, UYTOOBI
caMuM ITpo60BaTh pelllaTh 9BOJIOIUOHHEIE «T'0JIO-
BOJIOMKH» (B KOHIle KOHIIOB pa3Be He 3TUM 3aHH-
MaloTcsi yuyenbie?). OkasbIBaeTcs, CYIIECTBYIOT
ocobble CHUCTeMbI — TaK Ha3bIBaeéMble€ OTKPBIThIE
HepaBHOBECHbIe, — K KOTODBIM IIPOCTO He IpH-
JIOXKUM KJIaCCUUECKHUU BTOPOM 3aKOH TepMOJAHUHA-
MUKHU. «OTKpPBITBIE» — 3HAYUT, OHU B3aUMOJei-
CTBYIOT C BHEUIHHM MHPOM, OOMEHUBAIOMCA C
HuUM eeujecmeom u snepzueii. Takue cucTeMsl 06-
JafaloT OAHON CTPaHHOM OCOOEHHOCTHIO: B IIPO-
Iecce 3TOro B3aMMOJEHCTBUS OHU KaK OBI «3KcC-
MOPTHUPYIOT» CBOIO 9HTPOIIMIO, CBOE CBOMCTBO YII-
polaThcs, «HaBsA3aHHOE» UM BTODPBIM 3aKOHOM
TepMOAWMHAMHUKH, B OKpYyXKawinyio cpeay. U sa
CUeT 3TOro, «yIpolasi» CBOe OKpPY KeHHe, OHU
CIIOCOOHBI HapalllMBaTh CBOIO COOCTBEHHYIO CJIOMK -
HOCTb, YAAJSSCh OT TOUKHM PaBHOBECHUSA: II09TOMY-
TO OHU «HEPaBHOBECHBIE» .

3a NpuMepoOM OTKPBHITOM HEPABHOBECHOM CH-
cTeMbl JaJIeKO XOAUTh He HaZo: 9TO Bbl, YyBaXka-
eMbI uuTaTeJh, caMd M ecTh. HauaBmuch C
KPOXOTHOT'O 3apOAbIIlia, Bbl POCJIA M YCJIOXKHSA-
aucbk. Ho 3a cuer uero? ToabKO moTomMy, 4YTO
4TO-TO €JI¥, IepeBapuBaJi 1 BblJaBajid HapyXKy
«OTXOAbI Ipou3BoAcTBa». To, UTO BBHI CHEJH,
OBLJIO KOTJa-TO APYTrMM OPraHM3MOM, BO3MOXK-
HO, TAKUM >Ke CJOXXHBIM, KaK ¥ BBl CAMH, U VK
HaBepHsKa ropaszio CJOXXHee TOro, 4YTO Bbl BHI-
neanau u3 cebss B Buae paboThl BallUX MBIIIIL,
TeMIlepaTyphl Balllero TeJja, I0Ta U BCEero Ipo-
yero. BoT 1 moyiyyaeTcs, 4TO BbI B I1€JIOM CTaJIH
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NPEBPAGHHA W NPYrOBOPOTE
A’gnmuog&‘mounmux %M'gg

Kpyzoeopom sewyecme 6 npupode

CJIO’KHee 3a CUeT pas3pylIeHHs 4bei-To Apyrou
CJIOXKHOCTH.

Camoe BasKHOE AJIS HAaC BOT YTO: BCe IIPOABJIe-
HUA XXH3HH, OT IIpocTeifmiedl KJIETKH A0 OHOTHI B
LleJIOM, KaK pa3 H ABJAIOTCA TAKOro pojAa CHCTe-
mamu. Takoit cucTemMoil ABJIsAETCA U BeCh 3eMHOM
1IIap CO BCEM TeM, M3 Yero OH COCTOHUT: C ero He-
apaMu — reocdepoif, O0keaHaMH1 H MOPSIMH — T'H-
apocdepoii, Bo3ayinHo# 060104K0il — aTMoOChe-
poii. YacTbi0o 9TOH BCeOOIeil CHCTEMBI ABIACTCA
1 JXHBoe BelmecTBO — GHoctepa. YIx «cmcreM-
HOCTb» OINpeAesAeTcd MPHUPOAHEIM KPYroBOpoO-
TOM BellleCTBA M 3HEPruM, KOTOPHIM OXBadeHHI,
CBA3aHBI B e[IUHOE IeJioe Bce Ha3BaHHbIe chepHI.

W3 3TOoro BHMMATEJBLHBIA YWTATENb YK€ caM
MOJKET cJeJiaTh 3aKJII0UeHHne O ToOM, KaK pa3BHBa-
eTcdA BCA 3Ta rjiobabHaA HepaBHOBECHAA CHCTEMA.
KoneuHo ’xe, B OCHOBE BCEro JieXkaT MeXaHH3MBblI,
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ATmocoepa

A Buocdepa ..
: \ :

Mapocdepa
leoccepa

Copepot 3emau

Mo3BoJIsAIOIMe Hanbosiee 3pPEKTUBHO «yIOPSAL0-
YHUBaTh» MIPHUPOAHBIA KPYroBOPOT M 3a CUET 3TOrO
HMCII0JIb30BATh BEILIECTBO U 9HEPIHUIO 110 MAKCUMY-
my. U 6uocoepa ¢ 9ToH TOUKU 3peHUSI HUYYTh HE
«XyoKe» M He «JIy4dIle» IIPOYUX 3€eMHBIX 000JI0UeK-
chep: oHa ToKe «BIHCAHa» B 3TOT KPYroBOPOT,
TOJILKO POJIb €¥l ompejesjieHa NOCTATOYHO CIeIu-
¢dunuHasgs — «KpyroBpallaTh» 3HEPruio, 3araceH-
HYIO He B MHHEPAJbLHOM, & B OpraHMYEeCKOM Bellle-
cTBe. 1 UMEeHHO 3TO# pPOJIbIO OnpeiessieTcs Xapak-
Tep Pa3BUTHUS caMoii 6uocdepsr.

KoneuHo, BCce 3TH TeOpeTHUYECKHE paccysKie-
HHS MOTYT MMOKa3aThCA Yepecuyp «3ayMHBIMHU» U
«abCTPaKTHBIMM » , HO OHM OUeHb Ba’XHbI. [leiicT-
BHTEJILHO, JaBaiiTe ellje pa3 3aaiuMcs TeMH BO-
nmpocaMu 0 GMOJIOrUUEeCcKOl 3BOJIOLUNA, KOTOPbIE
BO3HUMKJIM Y Hac, Korjga Mbl pa3bupaau BTOPOH
3aKOH TepMoAuMHaMUKH. W mosydaercs, 4To 3a-
KOHBI CHHEPI'eTHKH AAal0OT HaM HOBOe IOHUMaHue
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Y IPAYHH, U HallpaBJIeHU S 3Boaonuu. Ilonpoby-
€M OCMBICAHTD X C 3TOM TOUYKH 3peHM .

IIpesxne Bcero, Temepb MbI MOYKEM YTBEPK-
JaTh, YTO BOJIIONMS >KU3HH Ha 3eMJjie He eCTh
YTO-TO CBEPX'BECTECTBEHHOE M TAWMHCTBEHHOe.
OHa — yacTh NPUPOAHBIX IIPOIIECCOB, IPOMCXO-
AAIAX -Ha HalneM IJIaHeTe ¥ CBSA3aHHBIX C Yynops-
douueanuem «nomorxo8» sew,ecmea U 3Hepzuu.
VMeHHO mO 3TOM HpHMUYMHE KM3Hb BO3HUKJA M
MMEeHHO HO 9TOH IPHUYHAHE OHA Pa3BMBAJIACH.

W3 sToro scHo, 4TO0 OMOJOrMUEcKas 3BOJIIO-
U — 9TO pasBATHE OMOTHI B IIEJIOM, 4 He «CyM-
Ma» U3MEHEHHUH OTJeJILHBIX OPraHN3MOB WJIH Ie-
HOB. KoHEeuHO, 11 I'eHhl, 1 OPraHM3MhI MEHAIOTCA B
IpoI1iecce 3BOJIIOIIAN, HO UX M3MEeHeHns He GoJiee
yeM COCTaBHas 4acTh IIpoliecca, a HE ero CyTh.
YMecTHOM aHaJIOTHeH 3/1eCh MOXKeT OLITh MHIM-
BH/JyaJIbHOE Da3BHTHe CaMOr0 OpraHM3Ma: Belb
He OyzeTe ke Bbl YTBEePKAATh, UTO CYThIO BCEX €r0
U3MEeHEeHUHN SABJISEeTCSA >KM3HeHNesTeJIbHOCThL OT-
JeJbHBIX KJIETOK, U3 KOTOPHIX OH COCTOUT (XOTA
KaKOMY-HHGYJb 3PHUTPOLIUTY, HaBepHOe, <«Ka-
XeTCs», YTO MMEHHO B HEM OCHOBHOM CMBICJI Cy-
LI[eCTBOBaAHMUS BCEro OpraHusMa).

Haee, U3 3TUX HAeH BBHITEKAET, YTO paA38U-
mue OGuomv. 6edem K ee YycaoxuHenulo. Bo-mep-
BBIX, YCJIO’KHSAETCS OHA caMa: yBeJIWYHBaeTCs
4YHMCJIO IPYNI OPraHU3MOB, YCJIOMKHSAIOTCA CBA3H
MeXXAy HUMM — IIpeXk]ie Bcero nmuinesnie. Bo-BTo-
PBIX, YCIOMXKHAIOTCA U Te « KHPIIAYUKH» , U3 KOTO-
PBIX CTPOUTCA BCA 6MOTa, — OTHAEJbHbIC OPraHu3-
MbI. Y 5TO TOXKe MOHATHO: CTeNeHb CJ0XKHOCTH UX
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CTPOeHMSA U (QYHKIHMIA COOTBETCTBYET CTEINEeHH
CJIOKHOCTH ITHINEBBLIX CBA3eH MeXXAYy HUMHU B OH-
0Te — YCJIOXKHAETCS OJHO, YCIOXKHAETCA U APY-
roe, Bce 3/1eCh B3aMMHO 00YCJIOBJICHO.

Hy, n HakoHern.. BnpoueM, mosxajuyi, AJs
HayvaJia XBaTHUT: 0 0oJiee «YaCTHBLIX» 3aKOHaX Ou-
OJIOTHYECKOH DBOJIOIMH Bbl y3HAeTe B APYIHX
riaasax KHUru. I'JilaBHOe, BBI IIOHSAJIN, YTO 9Ta 3BO-
JIIOIHS BOBCE He CTOJIb ITapafoKcaibHa, KaK Ka-
3aJI0Ch Jake HECKOJBLKO AeCATHJICTHI Hasajd, U
He «IIPOTHUB» 3aKOHOB ecrecTBa. HaoOopor, ee
coOCTBeHHEBIE 3aKOHBI BRITEKAIOT M3 OOILI[MUX ITPUH-
IUIIOB Pa3BUTHA CJOXKHBLIX ITPHUPOAHBIX CHCTEM,
K YHMCJY KOTOPLIX OTHOCHUTCSA M 3eMHaA OuoTa.



JUHUBOE
N3 HEKXHUBOI'O







TEOXHMHA H JKHA3HDb

B snoxy Boaposkaenusi, korga 6mosiornueckast
HayKa ele O4eHb POOKO IBbITAJIACh TOYHBIMU 3KC-
NepuMEeHTAMH OIIPOBEPTHYTh OMOJeHCKYIO JereH-
Jy O COTBOPEHHH MHpa 110 BeJIeHUIO TBOPIia, OCHOB-
HOIf 3a1ayeii OBLIIO IOKA3aTh, YTO SKABLIE CYLIIeCTBA
MOT'YT 3apOKAAaThCA U3 3€MJIM, U3 IIOYBLI NIPSAMO B
6anke. 1 BBI caMH MOXKeTe IOBTOPHATD 3TH OIBITHI
NepBOIIPOXO/NEB: BOSLMHUTE 3€MJIIO B Oropoje, I110-
MeCTHTE ee B CTEKJISIHHYIO 6aHKY, 3aKpoiTe ILJIOT-
HOM KPBIIIKOM ¥ OCTaBbTe HA HECKOJBKO JHEMH:
6yabTe yBepeHbl — KaKOM TOJbLKO MEJIKOM 3KUBHO-
CTH TaM He OKa’keTrcs Yepe3 HeCKOJIbKO Hellellb.

Hy u uTo ke BHI foKa3anu? A TOJAbKO TO, UTO
nouBa 6MTKOM HabuTa AUDAMM CaMbIX Pa3HBIX
6eCII03BOHOYHLIX KMBOTHHIX, KOTOPHIE M BBHIBO-
aarca u3 Hux. Ho ecam 3T ailma yOUTh sKapoM

«Camo3sapodscdenue» yzpa u3 una
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OTHJ, IPeIBAPUTEILHO IIPOKAJIUB 3€MJII0 Ha ra30-
BOM ropejike, TO Ballla 3aKylopeHHas OaHKa M
yepes I'oj] OCTaHeTCcs 0e3)KM3HEeHHOoIi. 3HAUNT, Ha
CeroJHANIHUI IeHb «XKU3Hb B IIPOOMpPKE» BO3HHUK-
HYTh caMa I1o cebe He MosKeT. Tak KakK »ke Ha ca-
MOM JieJie 3apoANJjach JKU3Hb Ha Hallleil rmaHere?
Kak BbI, OUeBHAHO, 3HAETE, Bce maIaHeTs CoJr-
HEYHOH CHCTEeMbl, Cpely HUX U 3eMJs, chopMu-
poBaJjiach U3 KOCMHYECKOI'O Ira30-IbIJIeBOro obJa-
Ka. CHauaJla HUKAKO# KM3HH Ha 3eMJie He OBLIO
BOBCe, OLLIIM OJHH MHHEpaJbHbIE, ra3000pa3HbIe
M JKHJKHe BellleCTBa, II0JBepraBilInecs pa3Hoo0-
pasHLIM I'eOXMMHUYECKHM IIpolieccaM. Bcien 3a
5THMM B CaMBIX CBOMX INpPOCTeHIINX (opmMax Io-
ABUJIACH KM3Hb CO CBOMMHU yoKe OMOXHUMHYECKH-
MM IIpOIleCCaMH, IPOTEKAIOIIMMHU B KJeTKax. He-
KOTOpPBIE II0JIATal0T, IPaBia, YTO KaKue-To «CIIOo-
PBI >)KU3HU» MOIJIM ObITh 3aHECEHBI HA HAIIY ILIa-
HeTy M3 KOCMOCAa — HO TaM-TO OHM OTKYy/Za B3s-
auck? Tak 4yTo maBaiiTe Bce-TaKu mpo 3emuio. Y1
O0'BSAICHUTH HAM HY2KHO BOT UTO: KAK 2e0Xumuiec-
Klue npoueccob. «npeépamuJiucb» 6 Ouoxumuiec-
Kue, TO eCTh KaK Ha OCHOBe KPyroBOopoTa MHHe-
PaJIbHBLIX BeIIeCTB BO3HHMK KPYTrOBOPOT BeIlleCTB
opraandyeckux? 3To u OygeT OTBETOM Ha CaMBIH
Ba’KHBIM BOIIPOC: KAK HEXKHNBOE CTAJIO YKUBbIM.
Ecau monpiTaThCs IIPEACTABUTHL cebe, UTO 3a
ob6cTaHOBKA ObLJIa HA 3eMJIe B ITepBble MUJIJIHNOHBI
JIeT ee CyILleCTBOBaHMA, TO, HABEPHOE, CAMBIM IO/~
XonAIMM 6bL7I0 ObI CpaBHeHHeE ¢ cyuuM agoM. Cka-
JIACTBIE TOPBI CEPO-UYEPHOI'0 I[BETA C OCTPEAIINMU
BeplLIMHAMHU, elle He 3aTPOHYTBIMH 3pO3HueH,
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Jlardwagpm dpeeneit 3emau

B3JbIMAIOTCH HAJ BOJHYIOIIEHCS MOPCKOM Iy4H-
Hoii. ITo4Ti mMoBCeMeCTHO U3PHITalOT Or'OHb U pac-
NJIaBJIEHHYIO JIaBY BYJIKQHBI, U3 UX YKepJI CO CBH-
CTOM BBRIXOZAT (GyMaposbl — HaKOMUBIIHECS MO/
semuieii rassl. He60 MOKPBITO CILIOIIHOM NeJIeHOM
BYJIKAHHYECKOQIo IeIlJIa U TAYKeJbIMH YEePHLIMH
Ty4aM#, MEXAY KOTOPHIMH TO M JIeJIO C TPECKOM
NpoCKaKMBalOT MoJHMH. VI3 KocmMoca M3JIMBAIOT-
¢ NOTOKM ynbTpPadmOJIeTOBHIX Jydeii, youBaio-
WHMX BCEe JKMBOE, TOJIBKO BOJa 3aJilepXXUBaeT HX
cBoeil Toamiei. ATmocdepa COAEPKUT B OCHOB-
HOM OKHCH yrJjiepojia, CepOBOAOPOA, aMMHAK Ja
MeTaH, a KHCJIopoja — o0paTHuTe Ha 3TO BHUMA-
HHMe — HeT B@BCE, 3aTO €CThb aphl BOALI.

MIMeHHO B TAKMX CTPAHHBIX ¥ COBEPIIEHHO He-
NPUTrOAHBIX JJIA JKUSHU (C TOYKHU 3PEeHHSA COBpe-
MeHHOro HabJoiaTelIs) yCJIOBHAX HAa 3eMJie Hada-
Ju o0pa3oBHIBATHCS INPOCTEHINNE OpPraHudecKue
CcoeiMHEeHHUs — HebOoJbIIINe MOJIEKYJbl Caxapos,
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aMHHOKHCJIOTHI 1 HEKOTOpbIe Apyrue. Bes obcra-
HOBKAa 3TOMY cIOCO6CTBOBajIa: ¥ BBICOKOE COIEep-
JKaHHe OIlpeJeJIeHHBIX ra3000pa3HbIX BeIIleCTB,
MeXXly KOTODBIMH IPAMO B aTMoc(depe IIpoTeKa-
JIA XUMH4YeCKHe PeaKIMH; U UCKPOBLIE Pa3pAAbI
MOJIHUM, KOTOphie BMeCTe C YyJbTpadHOJIeTOM
«IIOCTaBJISJIA» SHEPTHIO VIS 3TUX PeaKI[Hil; U OT-
CYTCTBHE KHCJIOpOJa — 3TOT XMMHUYECKHH dJe-
MEHT IMOIPOCTY pas3pyiiaj Obl, OKHCJIAA, BCe IMO-
JydarIuecs BeigectBa. Y 3To He IPOCTO JOMBIC-
JBI: KOTrJa IOoJOOHBIE YCJIOBHUS BOCIPOM3BEJH B
XAMHAYECKUX J1a00paTOPUAX, ObLIN JEeHCTBUTEIb-
HO ITOJIyYeHbI MHOTHIe MOJIEKYJIbI, BXOJAIIIHE B CO-
CTaB >KMBbIX OPraHU3MOB.

IToTHXOHBKY TaKUX BeIeCTB CTAHOBMJIOCH
Bce Oouibliie U 60JIbIIe, OHH M3 aTMOC(hephI Ioma-
naam B Boay. Tak B MopAx oOpasoBaJjica cBOe0O-
pas3HbIi «IIepPBUYHBIN OYJIbOH» M3 IIPOCTHIX Opra-
HHAYECKHUX BeIeCTB, OCOOEHHO «I'yCTOH» y MeJ-
KHUX OeperoB, XOpOIIO IIPOrpeBaeMbIX COJIHIIEM.
MHorue u3 MOJIEKYJI COJep Kaii ONpejesieHHbIe
KOJIMYeCTBa 9HEPruu, «3almaceHHoi» B popme xu-
MHUYECKHUX CBA3ei Mexxkay ux aromaMu. Y aTo 6bI-
JIO OYeHb Ba’KHO: Belb IIOABUJINCH <«HEOCBOEH-
HbIe» 3allachl BeIl[eCTBA M DJHEPruu, KOTOpbIe
HYKHO GBLJIO KaK-TO «KOHIEHTPHPOBATh», COOH-
paTh B KaKHe-TO 0oJiee CJI0KHbIe KOMILJIEKCHI. Ta-
KHM crmoco6oM, o6pa3HO roBops, Ipupoja «Ipu-
BOAMJIA B TIOPSALOK» IPOTEKAloIue yepe3 «0yab-
OH» DHepreTudYecKHne «IMOTOKH» — TaKOB OAUH U3
3aKOHOB y’>Ke 3HAaKOMOII BaM HayKU CHUHEPreTH-
Ku. BeiegcTBue 3TOro MpoOMCXOAMJIO HApacTaHUe
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CJIO’KHOCTH KPYroBOPOTA BEILHECTB — IOKAa elrne
reOXMMHUMECKOr0o, HO y»Ke CoJZiep)Kalero B «3a-
YaTKe» HEKOTOPYIO TOJHKY M JKMBOTO BellecTBa.

Kak ke 310 mocturajnochk? CHauayia Heb6Ob*
[IIFe MOJIEKYJIbI COOMPAJINCH B BU/le TaK Ha3bIBae-
MBIX MaKpPOMOJIEKYJ, TO- €CTh COCTOSIHIUX H3
OYeHb .0OJILIIIOrO YHMCcjia aTOMOB, — TeX JKe caxa-
poB, 6eJIKOBO-IION00HBIX COeJUHEHU, IUITAAOB 1
Taxk AaJjiee. Majio-moMajly M3 HHUX CTaJlu GOpMH-
poBaThCi KpOIleUHbie, B HECKOJIbKO [ECATKOB
MHKPOH, KalleJIbKH — KoalepBaThi, KOTOpPbIe BO
MHOYKeCTBE CTAJIM ILJIaBaTh B TOM caMoOM «0yJIbo-
He». OAHM M3 HUX COCTOAJHN U3 OJAHAKOBEIX MO-
JIeKyJI, Apyrue u3 pasHbIX, B TOM umcje Oesko-
BHIX M HYKJIEMHOBEIX; T€, KOMY «IIOBE3JI0», OKa-
3bIBAJINCh OKPY KeH-
HBIMH 4YeM-TO Bpoje
mMeMOpaHbl B3 JHIH-
OB, YTO NPHAABAJO
BCei KaIuie AOTIOJIHUTe b~
HYIO yCcToiunBOCTL. Ko-
arepBaThl 06pasoBLIBa-
JIMCh M Pacmnajajmuch,
poCaM ¥ [JeJINJIHCH;
P 3TOM OHH <«IIHTAa-
JNCh» APYTHMH MoOJIe-
KyJIaMH; IOTJIOINAas HX
yepe3 CBOIO IIOBEpPX-
HOCTb M pacIleILIsas Ha
MeJIKHe  COCTaBHEIE
YacTH — 3TO OBLI
npoobpas Oyaymero Koayepsamui
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OpoKeHMsA, OCBOEHHOI'O I0O3Ke B IIOJIHOM Mepe
b6akTepusamu. Y Bce momoOHbIe IPOLECCHI YUEHLIE,
cpeid HMX HAII COOTEYEeCTBEHHHUK aKaJeMHK
A.M. OnapuH, 6yabTe YBepeHbl, TOXKe Habam0na-
JIX B CBOMX J1abopaTopuAX.

M BoT cpeau KoamepBaTOB, 3THX HPOoOpa3oB
OyAyIINX *KUBBIX KJETOK, HAYaJach... OMOXHUMHU-
yeckaa 3BoJIONUA. Te KaneJbKH «IIPeaKU3HU»,
KOTOpbI€ MOIJIA C IMIOMOIIBIO KATaJIU3aTOPOB (U3
KOTOPBIX IIOTOM IOJIYYHUJIHUCH (pepMeHTHI) Oojee
3p(PeKTUBHO «IIUTATBCA» M HAKAIJIWBATh 00JIb-
1I1e SHEePruH, MOoJIyYajau IPeuMyIIecTBo. A cpeau
HHUX B 0COOOM BBIMI'DHIIIIE OKa3bIBAJNCh, HECO-
MHEHHO, Te, KOTOphIe OBLLJIM CIIOCOOHBI Ilepeja-
BaTh CBOM CBOMCTBA «IIOTOMKAaM», TO €CTh JPYI'UM
KalleJIbKaM, Ha KOTOPbIE paciiafajach POJUTEb-
ckasa. TakMMH OKa3aJNCh KoallepBaTHEIE KaIlJIH,
BKJIIOUABIIIE B ce0 MOJIEKYJIbI O€JIKOB I HYKJIe-
MHOBBLIX KHCJIOT: 6eJIKU obecreynBai BCe IIPO-
IleCChl «IIMTAHUA», a HYKJIEHHOBbI€ KUCJIOThI —
IIPOIeCCHl COXPaHeHN A U Iepefadyd HHGPOPMaLH
OT POAUTEJLCKHUX KalleJeK JouepHuM. To ecTs y
HUX BO3HHKJIH y>Ke KaKHe-TO 3a4aTKH HACJIeICT-
BE€HHOCTH.

Yro-uubyapr BaM 310 HanomuHaer? KoHeuHO
’Ke, IPUMUTHUBHEMIIINE XUBbIe OPraHU3MbI, KO-
TOpbIE HeJIb3s IMMOJIYyYUTh, HO MOXKHO HabJII01aTh B
mpoOupKe, — GaKTepHH.

Pazymeercsa, MHOroe u3 «IIpea0dMOJIOTHYEC-
KOM» 9BOJIIOIMH IIOKA ellle OCTAeTCSA HEMIOHATHBIM.
Hamnpumep, pasHbIX aMHHOKHCJIOT B JlabopaTop-
HBIX YCJOBHAX IOJYyUYEeHBI COTHH, a B IIOCTPOEHUH
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6e/IKOB Y HBIHEITHUX YKUBLIX OPraHA3MOB.MX y4a-
CTBYeT TOJIbKO 20 — moueMy? ITH aMHHOKHMCJIIOTHI
CYLIECTBYIOT B IBYyX KOHQHrypanusax, XUMHAKHA UX
Ha3BIBAIOT «JIEBEIMH WM <¢IPABLRIMH»: B XHMHUEC-
KHMX PEaKIUAX OHH IIOJIYIalOTCA B PABHBIX COOTHO-
LIIEHUsX, ‘a B OejdKkax OGHAPYXHWBAIOTCA TOJBLKO
sIpaBbie» — nodeMy? PoJb «3amMCHIBAIOIIETO yC-
TPOMCTBa» AJA reHeTHWUYECKOM -MHPopManmuu ObuIa
BakpeljieHa 3a OJHOM M3 MHOTHX BO3MOXKHBIX
HYKJIEHHOBBIX KHcJoT; 3HaMeHAToi ITHK (TO ecTh
Ae30KCUPHOOHYKJIIEHHOBOM KHMCJIOTHEI) — KaKHAM
obpasoM um mouemy? A ‘Begb MBI He 3aTPOHYJH
CIIOXKHEUINNT MeXaHn3M CHHTe3a OelIKOB, B KOTO-
Pblii BOBJIEUEHBI MOJAEKYJIbI e1le OfHOM HyKJIEeNHO-
BO¥M KHCJAOTHI, He MeHee 3HaMeHUTON PHK (TO ecTh
PHUOOHYKJIEMHOBOM KWCJOTHI) — KaK OH CJIOMKHJI-
cs? Bonpockl, BONPOCHI, BOIIPOCHL...

M Bce-Taxkm OoTBeT Ha IJIaBHBIN M3 HHUX IOJY-
YeH: MMEeHHO TaKMM o0pa3oM M IIpH TAKHX YCJIO-
BUAX Ha 3eMile, CKOpee BCero, o6pasoBajiuCh ca-
Mble nepBhie npocreiiinue opraHu3dmMel. C HIX-TO
¥ HavyaJiach OMOJIOTHYECKAs 3BOJIIONHUA.

IEPBBIE «KHPIIMYHUKH» JKHUBOI'O

OOpaszoBaHMe KHBOr0 OPraHM3Ma CTAJIO Aei-
CTBUTEJbHO KJIIOUEBBIM COOLITHEM B pa3BUTHH
3eMHO# 6moThl. VIMEeHHO Ha Hero BhINAJa QyHK-
M YIOOPAAOYEHMSA TeX IIOTOKOB JSHEepruu,
3arnaceHHBIX B OPraHNYEeCcKOM BellleCTBe, KOTOphIe
BOBJIEYEHEI BO BCEOOIIMiT KPYyroBOpoT Ha 3eMJie.
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CaMpIMU IIepPBLIMH ObLJIN OZHOKJIETOUHbIE OD-
raHu3MBbl, OUeHb IIOXO0XKHe Ha OaKTepuil. ITH MU-
KPOCKOIIMYECKHEe CYI[eCTBAa COXPAaHUJIHUChH C TeX
APeBHEHINUX BPEMEH 10 HAIlIUX JHeM, TaK UTO MBI
MOXKeM BOOUYHIO HAOJII04aTh, KaKOBa ObLIa YKU3Hb
Ha CaMbIX IepBBIX 9Tanax ee craHopjeHusa. OT Ko-
amepBara O6akTepuio oTinyaer 0oJjiee CJIOXKHOE
CTpPOeHHe: eCTh HUTOILIa3Ma, B KOTOPOI IPOTeKa-
IOT BCe Ipoliecchl MeTaboiA3Ma; eCTh OKPY Kalo-
e IMTOILIa3My KJIeTOUHbIE CTEeHKH; B IIUTO-
njiasMe ecTb 0coObIe Tesiblla pUHOOCOMBI — CBOE00-
pasHble BHYTPHUKJIETOUHbIe «(haOpUKU OesKa»;
HaKOHell, eCTh CBEPHYTasl B KOJIbII0O TOHEHbKas
Hutouka [JJHK, B KoTopoii «3anmucaHa» BCS reHe-
THYeCKasaA MHGopmanusa o6
3TOM OpraHM3Me — TaK Ha-
3bIBaeMblil renotun. He me-
Hee Ba*XKHO OBLIO «H300pe-
TeHue» (pepMEeHTOB: 5TH Op-
raHM4YecKHue MOJIeKYJIHI,
BHE JKHUBOM KJIETKH Heu3Be-
CTHBIE, CJIy»KaT KaTajiusa-
TOpaM# BHYTPUKJIETOUHOTO
merabosmama. C ux yuac-
THeM OHOXMMHUUECKHe pe-
AKX IIPOTEKAIOT B AOJH
CeKyHAbI, a 6e3 (hepMeHTOB
OHH AJINJINCHL OBI TOaMMU.

IJTH IepBbIe OPraHM3-
MbI OBJAJeJ U HACTOA-
Cmpoenue xremu muM OecrnoabIM pa3MHO-

y npoxapuom JKeHHeM: OHHM He IIPOCTO
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CTAJIA <¢pacnajgaThbcsa» Ha 4YacTh (y- OAHHX —
BJI0JIb, Y APYTHX — IIONEPeK), HO Giarofapsa HA-
rouke [IHK poamTennckas KJeTKa Bce CBOH
CBOMCTBa Temeps NepefaBaja MOTOMKaM 6e3 IO-
repb. Hakonen, Gnarogzapsa cmocoO0HOCTH 3ama-
caTh YHEPrHI0 MHKPOOPraHM3Mbl HAY4YHJIHCh
JBUTAThCA He II0 BOJIE CTHXH, a 10 CBOeMY YCMO-
TPEHHUIO, ¥ HEKOTOPBIX Aake 00pasoBaiuCh AJIs
3TOr0 CIemHa/JIbHbIe «OpPraHbl ABHYKEHUSA» —
JKTYTHKH.

Cambple IDEMHUTHBHBIE B3 3THX OJHOKJIETOU-
HBIX cyiiecTB (OKa3hiBaeTCA, M CPeAM IepPBHIX
€CTh IPHMMHTHBHBIE), NOAOOHO KoamepBaTHBIM
KaIlJIAM, IPOCTO IOIJIOHIAJIN U3 «IePBAYHOTO Oy-
JIbOHA» CJIOKHBIE OPraHHYeCKHe COeJUHEeHHUS H
pacInenIsijJu ux K0 0ojiee MPOCTHIX. ITH OPraHuU3-
MbI OBLIF HecIOCOOHBI 00X0AUTLCHA 63 BeIiecTs,
CO3/JaHHBIX He MMH CAMHMM, KX Ha3bIBalOT reTe-
porpocdamMy (3aIIOMHHTE 3TOT. TEPMHH, OH BaM
ellje He pa3 BCTPETHUTCs). Bce OHU *KHUIIH B cpene
0e3 KHCJIOPOJa; HAIIPOTHB; KAK 3TO HU TPYAHO ce-
Oe mpeACTaBUTH, AJIA TAKUX OPraHU3MOB CBOOOJ-
HBIM KHUCJIOPOA, ObLI ObI HACTOSIIAM ¢«AZOM», IIO-
CKOJIbKY paspyIinaj ObI uX GpepMeHTHI.

IIo Mepe TOro Kak NMKPOOPraHHU3MBI IIJIOLH-
JINCHh M 3aXBaTHIBAJIH JKHU3HEHHOE IIPOCTPAHCTBO,
MHUIIA JJIsk HAX CTAHOBUJIOCH BCE ME@HbIIIe 1 MEHb-
1Ie: CKOPOCTH r'eOXMMHAYECKOro KpyroBopoTa Oni-
JI0O HEZJOCTATOUYHO, YTOOBI «IPOM3BOAMUTH» HYXK-
Hble MM CJIOXKHBIe BellleCTBa B JOCTATOYHOM KO-
auuecTBe. Torga-To, HaBepHOE, BIEepBbie M BO3-
HHUKJIa «00pn6a 3a cymecTBOBaHME» — Ta caMas

23



0opbrba 3a MUILEBOM pecypc, KOTOpasd BO MHOTOM
oIpejeiniia IyTH BCeH Iocjenylolleir 6uogoru-
YeCKOM 2BOJIIOIMH.

EcTecTBeHHO, HayaJMCh IMOUCKH HOBBIX HC-
TOYHHUKOB DHEPTUH — U 0Ka3aJI0Ch, UTO «TUTATh-
CA» MOXXHO He TOJbKO OPraHMYeCKMMH, HO H
MPOCTEHIIIMMHU MUHEPAJTLHBIMHY BellleCTBaMH, Ca-
MOCTOSITEJILHO CTPOS M3 HHUX IIOTPeOHYIO0 AJdA
KM3HHU «OPTaHUKY». TaKk MHKPOOPTaHU3MBI ITep-
BBIMH OCBOMJIM OMOJIOTUYECKHUH CHHTE3 yIJjeBO-
OB M mpeBpaTwjuchk B aBToTpodoB. Ilonarno,
YTO OHH IMOJIYUYMJIN 3HAUUTEJIbHbIE IPeUMYIIeCT-
Ba nepe;] IepBUYHBIMU reTepoTpodaMu, N03TOMY
K HaCTOAIEMY BPeMeHH UX COXPaHUJIOCh Iropas-
o 6osblie.

IlepBbie «OMBITHI» BKJIIOUEHUSA OaKTepuii-aB-
TOTPO(}OB B 0GIIINT KPYTrOBOPOT BEIL[ECTB B IIPHUPO-
e ObLJIM JOCTATOYHO pa3HooO6pasHbl. OCHOBHBIM
«CTPOHUTEJIbHBIM MaTepHUajioM» AJIA MUKpOOpra-
HHM3MOB CTaJIl YTJIEKHUCJBIN ras 4 BOLOPOZ, a
SHEPTHUIO JJIS UX «CIIMBAHUA» B MAKPOMOJIEKYJIbI
IIOCTABJIAJIM Cepa, MeTaH, MHOT/[a Aa’Ke CoOeJuHe-
HUSA 2Kejie3a, TO €CTh TO, UTO 6oJjiee BLICOKOOPTra-
HHM30BaHHBIE CYIIleCTBa UCI0Jb30BATh COBEPILIEH-
HO He CIIoCcOOHBI. B 3BoJronuu yacTo Tak ObIBaeT:
OHA HAUMHAEeT C IIMPOKOr0o ITOMCKa BO3MOXKHbBIX
ImyTeil pa3BUTHA, a IIOTOM OCTAHABJIMBAaeTCA Ha
TeX, KOTOPhI€ OKa3aJIuCh ONTHUMAaJbHbIMUA, U BCA
JaJIbHeHIIas cruelnuaan3anus uaeT yxe 110 3TUM
«130paHHBIM» IIYTAM.

MNMeHHO TaKO¥ MyTh HAIYMNAJU HMAHOMUTHI:
OHM «OCBOMJIN» (POTOCHUHTE3, IIPU KOTOPOM JIJISA
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Castosan sneprun’
+ O ———————
Asyonncs

Boas

fmownosa

Cxema gpomocurnmesa

NONyYEeHNA YIJIEeBOZOB MOJIEKYJIa YIrAeKHCJIOro
rasa COeAMHAETCA C MOJIEKYJIOH BOABI, & 9HEPFAA
YepraeTcs H3... COJIHEUHOro cBeTa. I[Jid 9Toro OHR
e¢n300peni» MOJIEKYJIbI XJIOpo(HAJa, KOTOPHE
CIIOCOOHBI «OTHHMAaTh» ¥ aZalomiero Ha HUX CBe*
Ta KBAHTHI 9HEPI'UH U IIepefaBaTh UX HA BHYTPH-
KJIeTOUHBI OMOXMMHUECKHH <«KOHBeiiep», rae
cobupaloTca MOJIEKYJIbI YIII€eBOAOB.

Yro ke 3T0 MM zayo? Bo-nepBHIX, nuanohu-
Tl CTaJ¥ MCNOJIL30BATh OrPOMHBIE 3amachl OA-
HOT'O M3 CAMBIX PACIIPOCTPAHEHHBIX BelleCTB Ha
8emiie — BOAbI. BO-BTOPHIX, OHHM MOJYYHIHU N0~
CTyn K OecmpezieIbHOMY KOJIMUECTBY CBeTOBOM
sHeprmm, moctynamwomeit us Kocmoca. B-Tpers-
MX, OMOXMMHWUYECKHEe PeaKIliH, IPOUCXOAAIINE B
KJeTKe np:H (GOTOCHHTE3e, AAIOT . 3HAYHUTEIBHO
6osibllie PHEPrUHR, YeM JI00kIe Jpyrue, obecneyun-
Bas 6oJiee BLICOKMI YPOBEHb JKU3HEAEeATEITHHOC-
™. 9TO Bce AajyI0 nuaHopuUTAM OrpOMHBIe Hpe-
KMyIlleCTBA Iepej IPOYNMHU BHUAaME GarkTepuii.
Ho He TONBKO HM, HOTOMY 4TO, B-4€TBEPTHIX, ~—
M 3TO KpailiHe Ba)XHO — B pe3yJbTaTe MeTabo-
Au3Ma IUAHOPHTOB CTAJI BBIZENATHCA CBOOOX-
HbIJ KHCJIOPOJ.

..C 3THMH «HepaBHOBECHBIMH? CHUCTEMaMu
BCerja Tak: MajJieHbKasd IPUYWHA IPHUBOJHUT K
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Or'POMHBIM IIO CBOMM MaciiuTabaMm IT0CJIeACTBU-
am. Hy uro, Ka3aJysoch 661, 0COOEHHOr0: KaKue-
TO MHUKDPOOPraHM3Mbl HAYUYUJHUCh H3BJIEKATh
9HEepruio U3 COJTHEUHOTI'0 CBeTa M 3alacaTh €€ B
HECKOJIbKO pa3 0oJibllie, a MOOOYHBLIM IIPOAYK-
TOM HMX Merabosim3Ma cTtaj KucJjgopon. Ho Bce
ZleJI0 B TOM, YTO 3TOT XMMHUUYECKHUHA 3JIeMEeHT ChI-
rpaj B pa3BUTHH XKHU3HM Ha 3eMJie IIOMCTHHE
BBIAAIOLIYIOCA POJib. IMEeHHO HmOosABJIeHHE KHC-
Jopozia Co34aJI0 NPEeAIOCHIJIKU AJISI PAa3BUTHUA
BbICIIUX (OpPM KHU3HHU, 6€3 Hero BcA IJIaHeTap-
Hasa OMOTa Tak M ocTaBaJach OBLI II0 Cei AeHb
«baKTepHaAJILHOM» .

OnxHoi#t M3 TaKUX IIPEANOCHIJIOK CTAaJIO HOBIIIe-
CTBO, KOTOpPOE IIOSIBUJIOCh B METa00IU3Me YKUBBIX
OpraHu3MoB, — ObIXaHHe. [lejio B TOM, UTO AbIXA-
HUe COIPOBOXKAAETCS BbIZeJeHneM 00JILIIero Ko-
Ju4yecTBa YHEPTruH B CpaBHeHUU C 6porkeHuem. 1
3TO CTAJI0 CBOET'0 POJa «dHepreTu4YeCKUM TpPaMII-
JIMHOM » IJIS1 9BOJIIOIIUHU 60Jiee CJI0XKHBIX OPTaHU3-
MOB: BeJlb OHM IIPOCTO HEe MOIJIM BOZHMKHYTBL Ha
OCHOBe MeTaboJM3Ma, OTPAHUUYEHHOT0 OPOKEeHHU-
eM, He CIOoCOOHOro o6ecreyuTh UX IOJHOIIeHHOe
cylecTBoBaHue!

IlosBnenne (poTOCHHTE3UPYIOIIUX OPraHU3-
MOB, YMEIOII[MX CTPOUThL CBOE TeJIO YyTh JI HE U3
BO3AyXa, CTAJO NMPEANOCBHIIKOM IJA pPa3BUTUA
«BTOPHYHBIX IeTepoTpPodoB», TO €CTh *KUBBIX Cy-
IIEeCTB, IUTAIOIIUXCA JPYTUMHU KM BLIMHU 2Ke CcylIe-
crBaMu. C TOYKM 3pEHHUS BCe TOH ’Ke S9HEepPreTHKU
3TO 0Ka3aJI0Ch YPe3BbIYAMHO BBITOJHBIM U, CJIEJO-
BaTeJIbHO, ObIJIO TYT *Ke IIOAXBAYE€HO YBOJIIOI[UEH:
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NOABHJIACH CAMbI€ Pa3Hble OJHOKJIETOUHEIE, a 3a-
TeM M MHOTOKJIeTOUHbIe XMINHUKHU. [leiicTBH-
TeJbHO, MHOTO JIM TOJKY OT «IIOEJaHHUA» OT-
IeJILHBIX MOJIEKYJ? A TYT cpa3y IleJIblil « BUHe-
rpeT» M3 CAMBIX Da3HEIX HeOOXOJMMBIX AJSA
JKHA3HH OPraHM4YeCKHX BeIleCTB, KOTOPhIe KTO-
TO 3a60TaAMBO coOpaj Kak OyATO CIenHaJibHO
AJA TeOA...

Eme ogHOM NpeANoCHIIKON CTAJ0O PA3BUTHE
O30HOBOT'0 CJIOA BOKPYr 3eMHOH aTmocdepsl.
Ilonyunncsa oH B peayJjbTare <«6oMOapaupoB-
KA» KOCMHYECKMMH JydaMH aTOMOB KHCJIODO-
Jia, TOABHUBIIUXCA B aTMochepe, ¥ cTald HENpPo-
OuBaeMo#l «OpoHeii» AJA 9TUX ke Jgydeii. JKuBrIe
CyIIeCcTBa OKa3aJNCh IOA HAZEKHOM 3allUTOM
oT yabTpaduoseToBoro obinydesuda. Biarogapsa
3TOMY XHM3Hb B KOHEYHOM HTOre CMOTJIa TOKH-
HYTb CBOIO «KOJbIOEJIb» — BOAHYIO CPEAy M OC-
BOUTH CYyIy.

Ho BoT mapazjokc: CTaB HNPEeANMOCHLIKON AJA
pasBUTHA BeICIINX (OPM KH3HH, KHCJIOPOJ
YHUUYTOXKHWJ YCJOBHS AJA BOSHUKHOBEHWS HU3-
mux ee dopMm. Beap B pesynbraTe ObII HAJIOMXKEH
«3aIpeT» Ha MPOTeKaHMe TeX XMMHUUIECKHX PeaK-
Ui, 61arogaps KOTOPEIM 00Pa30BAJICH «II€pBHY-
HbI 6yIbOH» . BOT MOYeMy Bce ONBITHI 11O 3aPOXK-
JIeHHIO KU3HU B NPoOMPKax OBIJIM ¢ CAaMOro Haya-
Jia oOpeueHbI HA HEYZAauy: B HAX IPHUCYTCTBOBAJIA
KHCJOpOAHAA aTMochepa M He ObLJIO MCXOMHBIX
XUMHAYECKUX coeAnHeHHiA. VI 3THM MBI TakK)xe
JNOJIXHBI OBITH «00sI3aHBI» BCE TEM »Ke IMUaHOpH-
TaM: BOUCTHUHY, «MBIIIb POAXAJIA TOPY»!
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YTO BbLJIO JAJIBHIE?

Bcesakxomy paseumuio npucyuia uHepyus: npo-
IIe pa3BUBAaTh Y Ke IpruobpeTeHHbIe CBOICTBA, HE-
JKeJIM 3aHMMAThCS INOMCKaAMM KaKHX-TO HOBBIX.
9TO, KOHEUHO, OTPaAaHHUUYMBAET JBOJIOIMOHHEIE
BO3MOKHOCTH Pa3BHUBAIOIIUXCS CHCTEM, HO 3aTO
CIIy°KUT OINpeJeJeHHON rapaHTHeil ycmnexa IO
KpalHel Mepe Ha HEeKOTOpoe He CJIUIIKOM OTha-
JIeHHOe Oyayllee — BeAb HCIIOJb3YETCS «IIPO-
OYKT», yKe Imporrenunii ucrnbiTanue. IloaTomy
JaJIbHEHINUN X0 3BOJIIOIHNYU KHBOro OpraHu3Ma
IIpEeICTABUTH cebe JOCTATOUHO JIETKO: KaK 6aKTe-
PHH «yCOBEPIIEHCTBOBAJIN» OCOOEHHOCTH CTPOE-
HUA M QYHKIMOHHPOBAHUSA KOallepBAaTHBIX Ka-
Imejib, TOYHO TaK e 0oJjiee BLICOKOPAa3BUTHIE
OpraHMU3Mbl CHayaJia 3aKPeIrujd ¥ IIPUYMHOMKHU-
JI T€ NJOCTHUXKEHUS, KOTOPhIe OKA3aJIACh IIOCUJIb-
HbI 0aKTepuaJbHOU KJIETKeE.

IIpesxne Bcero, BcsA «Itocje-6aKTepHUaJbHASA»
YKH3HB CTaJIa IeJMKOM U IIOJTHOCThIO «IbIIIAIIel »
U, cJaef0BaTeJIbHO, 3aBUCAIEH oT Kucyjopoaa. Ho
He TOJBKO 3aBUCAIIel, HO U IPOU3BOAAIIEH KUC-
Jopoxn. Beab MMEeHHO MHOTOKJIETOUHbIE PACTEeHUS
BHeCJIM HAuOOJIBIINI BKJIAJ B HAKOIJIEHHEe aTMO-
cepoil TOro KOJHMYECTBa KHCJIOPOAA, KOTOPbIX
HeOoOXOLHMM IJs CYIIeCTBOBAHHUSA BBICIINX (QOpPM
KH3HU — TEIJIOKPOBHBIX YXUBOTHBIX.

KoHeuHo e, Ba)KHeMHIIIeH 3ajadyeil 3BOJIIOMUU
CTaJIO JaJIbHelilllee COBepIUIeHCTBOBaHME KIIETKH —
B IIepBYIO ouepelb, ee yCJIOXXKHEHHe Ha OCHOBe
auddepeH Ay yacTel, KaKjaa U3 KOTOPBIX
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oTBeyasia GBI 3a OIpefieJieHBBIA <«y4acTOK pabo-
ThI» OJHOKJIETOYHOI'O OpraHuaMa. 3aech dBOJIO-
1M 1118 OXHOBPEMEHHO 110 HECKOJILKAM OCHOBHBIM
HAIIpaBJICHMAM, pelllas pas3HbIe 3aauM.

Ona Havasa, MOTPe0OBAJIOCHh IOBBICHTH (-
(eKTHBHOCTH HPOMU3BOACTBA M HAKOIJICHUA dHEP-
r'Md B KJeTKe. IJTO ObIJIO JOCTHTHYTO 38 CYET
(opMHpPOBAHHUA OCOGLIX OPraHeJI: B XJIOPOnJjac-
TaxX CKOHIEHTPHUPOBAJICS BeCh XJOpodmiia, a B
MHTOXOHApHAX — pubocomui. Ux mosBiIeHHe
Z0JIroe BpeMs ObLIO 3arafiKoi: YK O4eHb HeOOhId-
HO OHHM BeJu ce0s IpH .pa3MHOXKEHHH, AeJIACh
BMeCTe C KJIETKOM, CJIOBHO YKHMJIA KAKOM-TO CaMO-
CTOATEJNBLHOM YKNUBHBIO:

CoBepHICHHO HEOXKHMIaHHBIA KJII0OY K OTrajfiKe
najio oOHapy’KeHue B
KaXKJ0# U3 3THX opra-
HeJu1 MoJiekyJkl JTHE,
B MATOXOHAPHUAX K TO-
My 2Ke CBEpHYTOH B
KOoJIbII0. Bbl moMHHTE,
Yy KOro eCTh TaKasi MO-
nexkyaa? KoHeuHo xe,
y 6axkrepuii. A Tenepsb
CYHUTAETCHA, UYTO ITH
BasKHeMINHe AJA »KN3-
HeleATeJIbHOCTH KJIeT-
KU OpraHeJUIbl HEKOr-
ga OplIM CaMOCTOA-
TeJbHBIMH OaxkTep:- | = L
aJIbHBIMH KJIETKAMH. Cmpoenue xaemu
A moTOM HECKOJBKO y aykapuom




pa3HbIX «MHUKPOKJIETOK» O0OBEJUHWJINCHL B OLHY
«CyHepKJEeTKY» M KakJas U3 HUX B3AJa Ha cebsa
onpenejeHHyI0 ¢yHKIuoo. Kak BuauTe, 3B0JIIO-
A He TPATHUT 3PS BPEMEHHU Ha ITOUCKH KaKHX-TO
HOBILIECTB, €CJU €CTh BO3MOX>XHOCTH MCIIOJIb30-
BaTh «IOAPYYHBIA MaTepHUasi», IMOJYUYEHHBIA Ha
KaKOM-TO U3 IIPeAIIEeCTBYIOIIUX ee 9TaloB.

Baskue#mmum coOGbITHEM CTajio 000cobaeHHne
AApa, CoAep’Kallero Imo4YTH BeCh NeHeTHUYEeCKHH
Marepuas KJeTKu. [Ipm sToM oTaenbHbIe HATH
OJHK «o6pocsu» 3amuTHOM GeIKOBOi 060J104-
KO, B pe3yJibTaTe 4ero o6pa3oBajiiCh XpOMOCOMBI.
Bunarogapst atomy ObliIa IOBBILIIEHA HAAEXXHOCTh
KaK XpaHeHUsS reHeTUYeCKOd MHPoOpMAaIMM, TaK
U Ilepelay¥ ee OT POAUTEILCKOT'0 OpraHmu3Ma K JIo-
yepHUM. Kak BbI fymMaere, He SIBJIAETCA JIK U AAPO
«IIOTOMKOM» ellle OAHO# 6aKTepruaJIbHOH KJIETKH,
BOLIIeAIIIEl B COCTAaB BHOBb (DOPMHUPYEMOM «Cy-
IepKJIETKU», B3ABIIeHl Ha cebA pOJIb «XpaHHU-
TeJIbHUIIbI» FeHoTHna?

DopMupoBaHUe AApa 0Ka3ayo CTOJIb CHIbHOE
BJIMSIHWE Ha BCIO KH3HeAesATEJIbHOCThL OPTaHM3-
MOB, YTO ITPOBEJIO CBOEro poja «AeMapKaIMOH-
HYIO JUHHIO» MeXAy 6aKTepHaIbHON IPOKapH-
OTHOI (TO eCTh He UMeIOolel AIpa) KJIEeTKOH! U 9y-
KapMOTHOM KJIETKOM ¢ sapoM. B yacTtHocTH, N3-3a
TOrO YTO reHeTuYecKada MHPoOpMalnus oKasajaach
3alMCaHHON B pPa3HbIX XPOMOCOMAax, 3yYKapHOT-
Hble OpraHu3Mbl BbIpaboTaam ocobbie, JOBOJIbLHO
CJIO’KHBbIE MeXaHH3MBbl KJIETOUHOI'O JeJeHud —
MHTO3 ¥ Mei03, B KOTOPBIX 0cobasi poJib OTBeZIeHa
MMEHHO «BOCIPOM3BeAEeHUIO» XpoMocoM. MuTo3
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HaJIe’KHO rapaHTHPYET, YTO BCe IIOTOMCTBO POAH-
TeJIbCKO#A KJIETKH IIOJIyYaeT OAMH H TOT K€ Xpo-
MOCOMHEINA Ha60Op 1 TeM caMBbIM YHAaCJeZyeT IOJ-
HOCTBHIO BCIO ee TeHeTHYeCKyI0 mHPOpMamuio. A
MeH03 CTaJI COCTABHOM YaCTHIO MOJIOBOI0 Pa3MHO-
JKeHHH, NPHCYIIEero BCEM BHICOKO OPraHH30BaH-
HBIM CYI€CTBaM.

Tak TOCTeHNEeHHO B XOJ/ie JOJATOM 3BOJIIOHUH
BO3HHK 3YKaApPHOTHLIA ONHOKJETOYHBIH opra-
HU3M. BnpouyeM, KaKk BBl IOHMMAaeTe, «OAHOKJIE-
TOYHBIM» €TI0 MOXXHO CUMTATD JHIIb C OIIpeiesieH-
HOM HATSKKOI: BeAb PAKTHUECKH. I3F0 «CyIep-
KJIeTKa», «coOpaHHas» M3 HECKOJBKO HamboJjiee
MMPOCTO YCTPOEHHLIX MPOKAPHUOTHLIX KJIETOK.

Ha 3ToM aTame pasBUTHSA XHBOr0 OJHHM H3
BeJINYAMININX NOCTHIKEHHH OMOJOFMYECKOi 9BO-
JIONHH CTANO0 «H300peTeHne» MoJa M IIOJIOBOTO
pasMHOKeHHus. CaMble mepBhle OPraHHU3MBI
yHacJIeIOBAJIM OT KOallepBATHHIX Kallejb IIpo-
CTOe KJIeTOYHOe JejieHHe — OecmoJioe pasMHO-
KeHHe. OT HUX OHO IepelJIo ¥ K 60Jiee BLICOKO-
Pas3sBHTHIM >KMBOTHBIM: Aake HAJSA HEKOTOPHIX

Pasmnoxncerue amebvl enieHuem
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yepBedl CHOCOOHOCTh «JEJUTHCSA» COCTABJISIET
Ba’KHYIO YaCTh UX }KM3HEHHOIO ITUKJIa. A YK IIPO
pacTeHusI M T'OBOPUTHL He IPHUXOAUTCA — Te C
JIETKOCThIO MOTYT ILJIOOHUTHL IMOTOMCTBO UEPEHKO-
BaHMEM M M3 KOPHEBBLIX OTHPbICKOB. Ho cpeam
JKUBOTHBIX HMMEHHO II0JIOBOE€ Pa3MHOXKEHHE IIO
Mepe IMOBBINIEHUS YPOBHSA MX OpraHU3alnuu CTa-
HOBWJIOCh OCHOBHBIM: y BBICIINX O€CIIO3BOHOY-
HbIX M MO3BOHOYHBIX KUBOTHBIX OHO — €JUHCT-
BEHHBIH CII0COO BOCIIPOM3BO/ICTBA.

Bce aT0 6b1J10 MOTOM. A IIOKa COBEPIIEHCTBO-
BaHNE «KHUPIHUYMKOB» JXHMBOI'O IIOIILJIO IIO YXKe
MIPOTOPEHHOMY IIYTH: YCJIOKHEHMe 3a CUeT cHaya-
Ja ob’beAUHEHUA, a TOTOM AuddepeHIHaAI A OT-
JeJbHBIX KJETOK. B peayibTaTe IOJIyYHUJICS HC-
TUHHBIA MHOTIOKJETOUYHbIH OpraHu3M, COCTOSA-
MU U3 MHOX>KECTBa KJIETOK — OT HECKOJIbKHUX
TBICSY JO HECKOJBbKHUX MUJIIMOHOB, Ka)XJaas CO
cBOMM HaboOpOM opraHeJLI.

ITockoabKY B 3BOJIIOIIMM HUKOIJa He ObIBaeT
«BCe cpasy», CTAaHOBJIEHHE MHOT'OKJIETOUHOTI'O Op-
raimu3Ma M3 OJHOKJIETOYHOTI'O TOXKE IIPOUCXOJHJIIO
mocreneHHo. M okasbIBaeTcsi, A0 HACTOSIIETO
BpPEeMEHHU B IPHUPOJIE B IIOJHOM 3JApPaBUU CYIIECT-
BYIOT «IIepexoAHbIe» ()OPMEI, UX JIETKO OTHICKATh
¥ IIOHAabJIo4aTh 32 HUMH.

B HeboabmIinx o3eprax m npyjax JIeToM, ec-
JIX 3a4epPHHYTh BOALI B CTaKaH, MOXXHO HabpaTh
BCSAKOM MeJIKO¥ »XKMBHOCTH. Cpeau MpoUYMXx TaM
HaBepHAKA OKaXyTCsA IOABUKHBIE 3eJIEHOBAaThIE
IMapuKN ¢ OyJIaBOUHYIO I'OJIOBKY — BOJIBBOKCHI.
XoTA B eCTECTBEHHOH CHCTeMe KMBOU ITPUPOAbI
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HX MeCTO — CpeAHU Of-
HOKJIETOUHBIX KIyTH-
KOBBLIX, Ha caMOM JeJjie
OHH COCTOAT U3 MHO-
rmXx KJIeTOK, CBA3aH-
HBIX MeXXJy co00M TOH-
KHMH IIATOIJIA3MATH-
YeCKMMH MOCTHKAaMM:
IO CYTH 3TO HE UTO
HHOE, KaK KOJOHUA O/~
HOKJIETOUYHBIX oOpra- Boaveoxc
HM3MOB. HapyXHBbIH
CJIOM IIapMKa COCTABJIAIOT KJIETKH CO XKI'yTUKA-
MH: B X 00513aHHOCTH BXOAUT II€peJIBUTaTh BCIO
KOoJIOHMI0. Ha OJHOM M3 «IIOJIIOCOB» IIIapa y MHO-
I'MX KJETOK €CTh 0coOble CBETOUYBCTBHTEJIBbHBIE
«IJIA3KH» -CTUTMBI: 3TOT «IOJIIOC» 0003HAYaeT me-
PeOHIO YacTh KOJIOHMH. Ha mMpoTHBOIOJI0KHOM
«IIOJIIOCE» HaXOAUTCH HECKOJbKO KPYIHBIX KJe-
TOK, Ha3HayeHHEe KOTOPBIX — pa3MHOXXAThCAHA:
OHH JAIOT HAaYaJI0 HOBLIM KOJIOHUSM BOJIbBOKCA.
Kak BuaHO, 3TO IOYTH yKe HEKoe Imogobue op-
raHMU3Ma, COCTOSIIEro U3 MHOTHX KJIETOK, K TOMY
JKe ¢ 3aYaTKaMH <«pasjejieHud -00A3aHHOCTEM »
MEXAY Pa3HbIMHU ero uwieHamu. Hanuno o6bequne-
HHE KJIETOK B eJUHOe Iiejioe, UX HadaJibHadA JUQ-
(epeHIIIAIA B COOTBETCTBHHU C BBINOJHAEMBIMH
byHKIUAMH, Ia ¥ BCe «TeJIO» BOJBBOKCA IIprodpe-
TaeT HaYaTKH AeJIeHHUA Ha MepegHu U 3aJHUM OT-
nenbl. Temepp HY:KHO OBLIIO IMPOCTO «3aKPEIIMThH»
9TH 9BOJIIOIIMOHHBIC HOBAIIHUH: CAeJIaTh 3Ty Audde-
peHIManuIo 6ojiee riiy00Koi ¥ IOCTOAHHOM.
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Crnenymomeil CTYIeHbIO PA3BUTHUS HACTOSAILETO
MHOT'OKJIETOUHOI'0O OpPraHM3Ma CTaJI0 o6pasoBaHHE
JBYX OT/IEJIOB €ro Tejla — IepeaHero U 3aJHero y
SKHMBOTHBIX MJIM BEPXHEro U HUXKHEro y pacTeHUIl.
KieTku, BEIIOJIHSIO[ME OIIpeAeIeHHbIe (PDYHKIINH,
00'beIUHNINCH B TKAHH, a BECh OPraHu3M OKAa3aJICs
MOApa3feIeHHbIM Ha OpraHbl, KOTOPbIE, «EIHHO-
JIMYHO» WA OO0'BeIUHUBIIINCHL B CHCTEMbI OPTaHOB
(HanpuMep, IPOBOAAIIAS, AbIXaTeJbHAsS W T.II.),
B35JIM Ha ce0s IMoJIHOe obeceyeHe 3THX DY HKITUMA.

Ho Beap ACHO, YTO caMH I10 cebe 3TH OPraHbl Cy-
IIIeCTBOBATh He MOryT. B pesysbTaTe »KHBOM opra-
HHU3M, KaK 3TO U «II0JIAraeTcs» CJIOXKHOI cucTeMe,
IIOCTEIIEHHO CTaJI He TOJILKO 6osiee nuddepeHupo-
BaHHBLIM, HO 1 00Jiee MHTErPUPOBAHHBIM: OJHO 0e3
JIPYTOro HeBO3MOYKHO.

Haunnas ¢ aToro aramna myTH pasBUTHSA MHOT'O-
KJIETOUHBIX PACTEHHI 1 JKNBOTHBLIX HABCETr/a pa3o-
ninchk. IIpMUMHOM CTaJIO TO, YTO PACTEHUA «IIPEX-
IIOYJIN» OCTABATLCA HENOABMXKHBIMHU, 3aKpeILIeH-
HBIMH Ha cyObcTpaTe, Toraa Kak >KHBOTHBLIE COBED-
IIIEHCTBOBAJIMCHh BO BCEM, YTO CBSI3aHO C ITOJBHK-
HBIM 00pa3oM ku3HU. COOTBETCTBEHHO 3TOMY Xa-
paKTep W INIyOMHA MepecTPOMKHU PACTUTEJIbHBIX U
SKHBOTHBIX OPraHN3MOB OKa3aJICh PA3HBIMH.

BPEMiA JKHU3HU

3a HEJOJII'YI0 MCTOPUIO M3YYeHUS 3eMJIH BO3-
pacT Hallei IMJIaHeThl «MEeHSJICS» HEOAHOKPATHO,
IpUYeM Ka’KAbIii pa3 B CTOPOHY yBeJUYEeHUHA.
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ITonavyajry rogKoOB € HACUNTHIBAJIOCH BCEI'O-TO HE-
CKOJIBKO THICAY: TaK rjiacuya oubseiickasa jJereHza.
B cepeamnne XIX croneTus (puU3BNKHM 0TMEPUIH 3€M-
Jie y3Ke HeCKOJIbKO JEeCATKOB MMJLIMOHOB JeT, a K
Hayaay XX crojieTusi ee BO3PAcT <«IlepeBajiniI» 3a
MWLIHaph. B HacTosee Jke BpeMs UCCJIeJOBATE N
YTBePAWINCH B udpe — Aaxke CTPAIIHO NOAYMATH
0 TaKOM HeBOOGpa3uMMO ApeBHeM Bo3pacTe — B 4,6
MIJLTHAPAA JIeT.

B takom orpomMHOM MacluTabe BpeMeHH BIIOJI-
He «[IPUJINYHBIA» OTPE30K OTBEeAEH U AJIA XKUSHU —
okoJio 3,4 MmuyutHapaa Jjer. VIMeHHO TaKMM BO3-
pacToM AAaTHPYeTCs IOsSBJeHHEe NepPBBIX CJIe[0B
SKU3HEJeATeJbHOCTH MHUKPOOPraHHM3MOB — TakK
Ha3bIBaeMBIX CTPOMATOJHTOB. Jlerko. mozcuu-
TaTh, YTO IOCJI€ 00Pa30BaHUS IJIaHEThI HA 3aPOXK-
JleHHe KU3HM moTpeboBajiocs 6osiee 1 Muruapaa
JeT. ITO OBLIO B apXeHcKYyIo 3py. BosHukHOBeHMe
JKe <IIOJHOIIeHHBIX» OJHOKJIETOUHBIX OPraHM3-
MOB ~— IIPOTHCTOB OTJEJIEHO OT HAalllero BpeMeH!
2,5 Mmnuapaa Jet. Bor BaM ellje IOYTH OAUH
MMJLIHAD] JIeT, KOTOpPhI IMOHAKOOUJICA 3BOJIIO-
MU IJs IPeoAOJIeHUsI O4eHb BaXXHOr0 pybexxa B
Pa3BUTHH >KU3HM Ha 3eMJIe.

Hosrue, GeCKOHEYHO AoJIrMe BpeMeHa IIpo-
TeKJH, NMOKA He INOSBHUJIKCH IlepBEIe MOPCKHE
MHOT'OKJIETOUHBIE )KMBOTHBIE M PACTEHHUS: CaMble
paHHHE OCTATKH KMII€YHOIOJOCTHBIX 1 BOJOpOC-
Jeil OOHApPY’KeHBI B re0JIOTMYECKHMX IOpojax,
cOpPMHPOBABIIKNXCA OKOJIO 1 MAIIMapAa JIeT Ha-
3a]1 B MpoTepo3oiicKyio apy. KoHeuHo, Ipoie ycT-
POEHHBIE MHOT'OKJIETOUYHBIE BPoZie 'y0OK HaBepPHAKA
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PasBuTHe XHU3HHM Ha 3emJe

3pbi

Ilepuoast

Bpemsa
10 HALTUX
aue,
MJIH JIeT

Haurens-
HOCTb,
MJIH JIeT

XapakTepucTHKa
KUSHH

Kaitnosoit

YeTBepTH-,
YHBIA

o3

3,0

BosHunkHOBeHME

Heoren

27

24

Bo3HMKHOBeHHe COBpe-
MEHHBIX CEMeHCTB MJIeKO-
nuraoux. Popmupoa-
coBpeMeHHOI ¢J10pbl

ITaneoren

67

40

Pacuser miaexkonuTalo-
LIUX OTHIL

Meso3soi

Men

137

70

PasBuTHe IBETKOBBIX
pacTeHHi ¥ HaCeKOMBIX.
BriMupanyue MHOTHX pelr-
TUIAN

Opa

195

58

TocroicTBO pEeNTHINIA HA
cylie, B BOJie M BO3AyXe.
BosHuKHOBEHME IOKPBITO"
CEeMEHHBIX ¥ IITHIL

Tpuac

230

35

Pacuger pentuiauii. Pac-
[poCTpaHeHue rojoceMeH-
HeiX. [TossBNeHe epBbIX
MJIEKOTIUTAIOLINX

ITaneo3soit

IlepMb

285

55

IlosaBienye rojoceMeH-
HbIX. PacnpocTpeHeHHe
penTUIni

Kap6on

350-360

65-75

PacnpocTpaHeH#ue JIeCOB.
Pacuset ampubuii. [Tosas-
JleHHe JIeTaloIMX HaceKo-
MbiXx. BosaHMKHOBeHHe
PenTUIINIA
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Bpema |
Hnurenn-
op | Tepuoms [z | woem, " | Xeparopucrara
MAH jer | MYH €T
Tlaneosoit | [leBon 410 60 TocrioacTBO pasHLIX rpyI
pri6. BosHuKHOBEHME Ha-
ceKOMBIX U ambubuii. ITo-
AABJICHHE JIECOB U3 MaNOpT-
HHMKOB, MXOB U IUITABYHOB
Cmiryp 440 30 Brixoa pacrenuii u 6ecnios-
BOHOYHBIX Ha CYIITy
OpnoBuk 500 60 TTosirieHMe repBLIX O3B0~
HOYHBIX — GeCYeIIOCTHRIX
Kem6pmit 570 70 Paspurye 6ecrio3BoHOY-
HEIX. [TosB/IeHve BRICITNX
pacTenuii
IIpoTepo- >2600 >2000 IloaBJeHUe 3yKapHoOT,
30M MHOTOKJIETOYHBIX pacTte-
HHH ¥ )KHBOTHBIX
Apxe#t >3500 >900 Bapoxkgerue Ku3HHU. [lo-
ABJeHHe npokapuor. 'oc-
nopacTso 6akTepuii ¥ CHHe-
3elleHRIX

BOBHHUKJIM paHbllle KHIIeYHONOJIOCTHRIX. Ho Bce-
Taku OyZeM NpUAEpP>XKUBATHCS CTPOrux (akKToOB,
3a®HMKCHUPOBAHHBIX B «IIAJIEOHTOJIOIMUYECKOM Jie-
TONMCH», H HA BpeMA NOABJICHUA NPAMUTHUBHBIX
MHOT'OKJIETOYHBIX OPraHMU3MOB IIOJIOXKHUM IIOJITO-
pa MHJUTHAPXAA: JIeT.-

Wroro nosyyaeM: nepBble OJHOKJIETOUHBIE U
MHOTOKJIETOUHbIEe OPraHM3MBbI pasfiejieHbl 6oJiee
YyeM ABYMSA MUJIJIMApAaMH JeT. A BeCh OCTaJILHOM
«IIyTh» OBLI IpojeJiaH 3a BABOe 0oJjiee KOPOTKHUIA
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CPOK. YeM ke 00bACHAETCA TAKON «HECIEUTHBIN »
XOJI 9BOJIIOIINH YKHU3HHM B CAaMOM ee HadaJie?

OnxHa M3 MPUYMH 3aKJII0YaeTCs, KOHEeUHO JKe,
B CJIO’KHBIX IIepecTpPOMKax opraHusanuy IpUMHI-
TUBHBIX JKUBBIX cyliecTB. CHauaa HY>KHO OBLIO
CO3JaTh IIOJIHOIEHHYIO KJIETKY, IIOTOM HECKOJIb-
KO TaKMX KJIETOK O0beIWHHUTHL B MHOTIOKJIETOU-
HbIA OpraHU3M. 3aTeM 3TOT OPraHMU3M IIOCTEIleH-
HO CTaHOBHJICSA Bce DoJiee CJI0XKHBIM, nquddepeH-
IMUPOBAaHHBLIM, pa3Hble KJETKM M TKAHM B HEM
CTaJM CIeNUaJU3NPOBATLCS Ha BBIIMOJHEHUH
pa3HbIX GQYyHKIHUHA.

Ho 65bL1a ellie ogHa He MeHee BaXKHAA IPUUH-
Ha. Kak BeI moMHUTE, HA 3eMJjie IIOHAYaJy IIpaK-
THYECKH HedyeM ObLJIO AbIlIaTh. IloaTomy mouTu
Bce DaKTepuu HEOOXOAUMYIO AJISI MX JKHU3HeHes-
TEeJIbHOCTHU 9HEPTHIO MOJIyYaJid, paciiellisgsd Impo-
CTeHINNe XUMHUYECKHEe COeJUHEHUA B OTCYTCTBHE
KHucaopona. B Takux ycioBmsax 0oJiee CJIOXKHBIE
SKMBOTHBIE ITPOCTO He MOTJIH 3apoauTcA. Y ToJIbKO
ImocJjie MoSABJIEHUS IHAa-
HOQHUTOB M BOAOpPOC-
Jey, CyMeBIINX C IO-
MOIIIbIO XJOpoduiia
3acTaBUTh Ha ceds «pa-
6oTaTh» COJIHEUHBIN
CBeT, B MOp#, a OTTYZa
u B aTmocdepy craJja
IIOHEMHOT'Y IIOCTYIIATh
kucygopon. Ilpeacras-

" - -dlam JseTe, CKOJIBKO e
L pesnee mopcroe 0Ho JOJI’KHO OBbLJIO ITPOUTH




BpPeMEeHH, IIpeXkjie 4eM BOoJa M BO3AYyX Ha 3eMJie
HAKOHeI], CTaJIN «XXNBOTBODHEIMM» ?

Kpurrueckuii pyGesk OKas3ajics Ipeof0IeHHbIM,
KOT/ia KHCJIOPO/ia HAKOIIMJIOCH OKOJIO OAHOI'O IIPO-
IIeHTa B CPAaBHEHHM C HBIHEIIHHUM: Temephb yKe
MOXKHO OBLIO IEPEeXOANTh K dHepreTudecKku 6oJiee
BBITOAHOMY <«KHCJIOPOAHOMY» OOMeHY BeljecTB.
Cnyunnocs ato 600 MMIIHOHOB JeT Ha3aj, B
BeHACKYIO 3py. KoHeuHO, HH OHO TENJIOKPOBHOE
JKHBOTHOE TOTZA ellle He CMOIJIO OBbI. BBIXKHUTB, HO
1A 6ojlee HU3KO OPraHN30BaHHBIX CYIIECTB XBa-
TAJIO ¥ CTOJIb HIUTOXKHOT'O KOJIMYECTBA KUCJIOPOAa.

Haneime Jgeso HMOULIO 3aMeTHO GwhicTpee. Ha
TO, YTOOBLI BOSHUKJIMA IIOYTH BCE THIILI MHOTOKJIE-
TOYHBIX CO BTOPAYHOM IIOJIOCTHIO TeJIa — MOJLIIO-
CKH, MIVIOKOXKHMEe, YIEHHCTOHOTHE, KOJbuaThble
YepBH, — IPHUPOJE NOHAL0OMIOCh UYyTh MeHee I10-
JyMMJLIHapAa JieT. 9To Ol KeMOpuiicKkui nepu-
O, C KOTOPOro Hayvyajach IaJie030MCKad 3pa.
IIepBas ee mosoBMHA ObLjIa BpeMEeHEM «MOPCKOM
KH3EH»: Belk B TO BpeMsA BOKDPYT 3eMJIM ele He
OBLIO 3AIMUTHOM O30HOBOM OGeuIGYKH, 663 KOTO-
poii, KaK Bbl IOMHUTEe, NOJHOMEHHAs KHU3Hb Ha
cyllle IMPOCTO He cMorJia Gl BO3HMKHYTh. IlouTn
160 MuaINOHOB JeT 6ecIPePLIBHOIO TPyAa BOA-
HOM PacCTHTEJbHOCTH IOTPeGOBAJIOCh [JIA HACHI-
IeHuA aTMochepsbl KHCIOPOAOM, AOCTATOYHHIM
IJIA CO3AaHNA 030HOBOM 3amuTel. Ho Kak ToapKO
cofiepsKaHMe KHCJIOPOAA CTAJIO IPHGIH3UTEILHO
BAecATepo GoJbime, 4eM B BeHJe (a CIYIHIOCh 3TO
400 MHJJIMOHOB JIET TOMY HAa3aJ), CyXOIyTHas
JKM3Hb He 3aCTaBUJIa ce0s KAATh.
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CuauaJia Ha 3eMJie 3allIyMeJIH IlepBbIe Jieca U3
IPEeBOBUAHBIX XBOIIlell, IMJIAyHOB W IAlOPOTHH-
KOB, C UX ITOSABJIEHHUEM — IIPOH3OIILJIO 3TO B A€BO-
He — yPOBEHb KHUCJIOPOJa JOBOJBbHO OBICTPO (KO-
HEYHO, II0 HICTOPHUUYECKHUM MePKaM) JOCTHUT COBpe-
MeHHOro. 1 BoT yke uepe3 «Kakux-to» 50 mMuJ-
JIMOHOB JIeT, K HaYaJly KAMEeHHOYTI0JbHOTO IIepH-
oJa, Ha cyllle MOSIBUJINCh HAaCeKOMBbIe, IIOKa ellle
HeJleTawIue, 1 ampubun. Basoe 60ybI11e — OKO-
0 110 MUJIJINOHOB JIeT — HOHAaA00MJIOCH AJIS 3a-
BoeBaHUA 3eMJi 0oJiee IIPHCIIOCOOJIEHHBIMHU K
SKU3HU BHE BOJbI I'OJIOCEMEHHBIMHU PACTEHUSAMHU U
PENTUIUSAMU, €llle He OUYeHb MHOI'OYMCJIEHHBIMH.
Bce oHM, KOHEYHO, 3apOAUINCH HECKOJIbKO PaHb-
1I1e, HO Ha4YaJIo UX paIBeTa IIPUXOIUTCS Ha TPHACO-
BbIN nnepuon. I He 3psA Me3030MCKYI0 9py, KOTOpasi
KaK pa3 OTKphLIaCh 3THM IIEPHOJOM, HAa3LIBAIOT
«9POH PENTHUJIHNN»: TUHO3ABPHI U APYTHE POJCT-
BE€HHbI€ UM T'MTI'aHTCKUE AUIePbl ObLIM UCTUHHBI-
MU BJIAABIKAMH CYIIH
mouTH Bce 160 muiam-
OHOB JIET, IOKa JJINJI-
ca me3030i1. Ho okoso
100 MuAIMOHOB JeT
HasaJl — B CcepeauHe
MeJIOBOTO IIepHojaa,
3aBepIIAIOIIEero 3Ty
3py, — OOJIUK >KU3HU
Ha 3eMJjie B oUepeaHOMN
pa3 CyI[eCTBEHHO W3-
MEHWJICA: U3 PACTeHUU

Omneuamokx uckonaemoil
Mmopcroil 36e30bL Ha IepejHUN ILJIaH

40



Hpeenuii nec

BBIIILJIM IIOKPHITOCEMEHHEBIE, & BRIMHPAIOLIMX peln-
THJINH CMEHHJIM MJICKONHTAaInume # nTunsl. 1
BCKOpe TI0CJIe 9TOT0 HadyajiaCh KaiHO30MCKaA 3pa,
KOTOPYIO Ha3BAJIN «9POM MIIEKOIUTAIONINX » .

A Terieph IpexcTaBUM cele‘HeKHit «mudep-
OsaT HCTOPHM» , HA KOTOPOM BCe BpeMst cY/1ried¢TBo-
BaHHUA JKHU3HMU Ha IJIaHeTe 3eMJIT — Te caMble
MUJUIHMAPALI JIeT — mojeeHo Ha 12 «uacos». Ily-
CTHM 3TH HEOOBLIYHBIE «YacChl» ¥ MIOCMOTPHUM, KaK
OesxuT mo uudepbaTy «d4acoBasi CTpPEJIKa», OTMe-
yas OCHOBHBIE COOLITHS B 9BOJIIOIMH KU BOTO.

OIHOKJIETOYHBIE 3YKAPHMOTHBIE OPTaHH3MBI C
HacToAlIeH KJIeTKOM, coaepsKainei AApo u opra-
HeJIJIBI, IOSABMJINCH Yepe3 TPH C HeOOABIINM
«Jaca» TIOCJI€ TOTO, KaK «CTpeJKa» HauvaJjia CBOH
orcyeT. K MOMEHTY NHOABJECHUS IIPUMHTHBHBIX
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MHOTOKJIETOYHBIX OPraHM3MOB OHa IIPOIILJa IIO
«audepbIaTy MCTOPHM» ellle IMOYTH 5 «4acoB»,
ocTaBUB 3a co00il Tpu ueTBepTH Kpyra. Bojee
pasBUTHIE YKUBOTHBIE C TAK Ha3bIBA€MOM BTODPHY-
HOM IOJIOCTHIO TeJia BO3HUKJIY ellje Yepe3 IOJITO-
pa «4aca», a CTpeJIKa IIOKa3aJia, YTO BpeMA cylie-
CTBOBaHUSA KU3HU — yiKe oKoJo 10 «uacoB». K
MOMEHTY 3aBOE€BaHHA CYIINM BHICOKOPA3BUTBIMU
JKUBBIMM OpPraHH3MaMM «HATHKAJO0» elle YyTh
Oosbire «yaca», «CTpeJIKa» OKasajlaCch TIZAe-TO
mexxay 10 1 11 «<yacamu» . Korga »xe Ha cyiue cra-
JIA TOCIIO/ICTBOBATDH MJIEKOIINTAIOI[MEe U TOKPBITO-
ceMeHHbIe PaCTeHHUs, HAIIIM «4aChl» yoKe IIOKa3bI-
BaJIM OKOJIO IIOJIOBMHBI IBEHAAIIATOrO.

Kak BuauTe, HCTOpHUUECKOE Pa3BUTHE OUOTHI
YeM-TO HAIlOMMHAaeT IIYTh IPBLII'yHA: cHayaJa
MeJJICHHBIN pasber, IIOTOM YCKOpeHHe M HaKo-
Hell pe3KHil NpbLKOK. TakmMm «pasberom» Kak
pas u ObLjIa AoJIrasi KPOIOTJIUBAs AeATeJbHOCTh
NepBbIX (POTOCHMHTE3UPYIOU[MX OPraHM3MOB IIO
CO3JaHUIO YCJIOBUM IJIsA IOABJIEeHUA O0Jiee BbICO-
KOpPa3BUTHIX CyI[ecTB. A 3aTeM II0CJeJOoBaJ
«IIPBI)KOK» — pe3Koe yBeJHUUYeHHe MHOrooos-
pasus JKUBOTHBIX, KOTOPbIEe CTAJIH IIOTPeOUTe -
MM 9HEePruy, 3amacaeMoil pacTeHHSAMH B popme
pasHbIX OpPraHUYECKHX COeJHUHEeHHI, KOTOpbIe
9TH PacCTeHHUs CAMHU *Ke U IIPOU3BOJUIIH.

9TO OJMH M3 CaMbIX OOIIMX 3aKOHOB pa3BU-
Tis. 1 OH «ynpaBisieT» UCTOPHE He TOJIbKO OHO-
THI B II€JIOM, HO ¥ OTAEJbHBIX I'DYIIII OPTaHU3MOB.
Hanpumep, B J0oaroi sBOJIOIIUHM KJjacca MJIEKO-
NHUTAIOUIUX JBe TPETH BpPEeMeHHU IPUXOAATCA
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MMEHHO Ha MeJJIeHHBI! «pas3ber» AJIHMHON IIOYTH
B 150 MMJIIOHOB JIeT: BeAb NepBble 3BePH NOABH-
Juch 6osee 200 MUAIMOHOB JIeT Ha3aJ B KOHIE
TpHacoBoro nepuoxa. Ho x 3romy BpemeHu Ha Cy-
1Ie IaPUJIX JUHO3aBPhI, KOTOPHIE YCIEJIH IPeXxie
MJICKOIIUTAIOLINX COBEPILIHUTH CBOM 3BOJIOIVIOH-
HBIA «IPBIXKOK». A KOTZa K KOHILY MeJIOBOTO Iie-
puoAa BLIMHpPaHHE AWHO3aBPOB OCBOOOAMJIO Ha
3eMJie OrpOMHOE «’XKM3HEHHOEe: IIPOCTPAHCTBO»,
MJIeKOIIMTAIOLI}e CJIOBHO JOKAAIMCh CBOET0 9aca
1 3a KaKOH-TO AeCATOK MUJIJIMOHOB JIET 3aOJIHU-
JIX BCe ONYCTEBIIIME 3KOJIOTHYECKHAE HUIIIH.

Ho camblit pe3knii peIBOK B 9BOJIIOIUY CIIYYHII-
Cs1 OKOJIO TPeX MUJLIMOHOB JIeT Ha3ak. 3a 3TOT KO-
POTKHiI OTPE30K BPeMEHM IIPOM3OIILI0 BOMCTHHY
rjo0aJibHOE 10 CBOMM IIOCJIEZICTBUSAM COOBITHE B
ucTOpHH KU3HU Ha 3emue. IMeHHO B TO BpeMA —
OHO HA3LIBAETCHA YETBEPTHUYHOM 3IIOXOM, IIOCIEeA-
Heil B KallHO30e — BO3HHK UYEJIOBEK, HedATelIb-
HOCTh KOTOPOTO €Tajla OOJHMM M3 CHJIbHEHMIINX
reOXHMHYECKHNX (aKTopoB, ONpeAeIsIONINX JHAIIO0
BCcel IJiaHeTHI 3eMJidA, Bceii.ee OmoTel. Y cayuu-
JIOCh 3TO Ha MOCAeAHEeHN «CeKYHe» Oera 9BOJIIOMHU-
OHHOM «CTPEeJIKM» 110 «Iu(depOdiaTy NICTOPHHS ...

OEHOTHII 1 T'EHOTHII

BbI y2ke YCBOMJIN, YTO BCAKASA CJIOMKHAS CHC-
TeMa, K TOMY ’Ke HepaBHOBeCHas, 10 Mepe CBoe-
ro pa3sBHTHUA «CTPEMHUTCHA» K AuddepeHnuanuu
41 uHTerpanuu (ogHOro 6e3 Apyroro He OLIBaeT)
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yacreii. [lake OJHOKJETOUYHbIE OPTraHU3MbI, Ka-
3aJ10Cch ObI, YyCTPOEHHBIE OUEHb MPOCTO (KaK TYT
He BCIIOMHHTbD, YTO MX opHUIHAIbHOE Ha3BaHue —
IPOTHCTHI, T.€. «IIPOCTEHIIINE»), HA CAMOM JeJjie
IPpeACTaBIAAIOT COOOM CJIOKHYIO CHCTEeMy paas-
JUYHBIX OpraHeJlJI, KakJgas M3 KOTOPBIX Ipej-
HasdHayeHa [IJsA BBINOJHEHHUSA OIIpeJelIeHHOH
PYHKIHUH.

OgHuM M3 BaKHEeHININX acCIeKTOB TaKoOu
IupdepeHINATMU—UHTEIPpAIlUN SABJASIETCA «pac-
4jleHeHHe» KHUBOI0 OpraHu3mMa Ha JBe «KOMIIO-
HeHTbI». OJHY M3 HUX COCTaBJAET BCE TO, UTO OT-
BETCTBEHHO 3a JKU3HeAeATeJbHOCTh OPraHu3ma, —
IUTOIJIa3Ma, BCEBO3MOXKHLIE OpPraHeJlJIbl B HeI,
KJIETOUHAs 000JI0UKA, MEXKKJIETOUHOE BEeII[eCTBO 1
Tak gajee. ITo (peHOTHII, TO, YTO MBI BOOUYHIO HA-
OJrrofaeM, KOrja pacCMaTPUBAEM TO MJIM MHOE K-
BOTHOE UJIM pacTeHHe, N3yd4aeM CTPOEHUe dacTeit
Tejla, OPraHOB M KJIETOK, KOrJa aHaJMU3upyeM
IIPOTEKAaIOI[He B HUX OMOXMMHUYECKMe 1 (pu3Hn0JIO0-
rmyecKue IpoIecchl, a 1 nmoeaeHue. [Ipyras co-
CTaBJAIOIIasA — YyiKe H3BECTHBLIM BaM TeHOTHII,
IOJIHAS «MHCTPYKIIUS» O BCeX >KM3HEHHBIX OT-
NpaBJIeHUSIX OPraHr3Ma B I[eJIOM ¥ Ka)KJ0M 13 ero
KJIETOUEK, KaXXJoi OMOXMMHUYECKOH peaKIIuH,
KaXKJ0ii 0COOEHHOCTH MOBEeAeHUA. XPAaHUTCA 3Ta
«UHCTPYKIIHUS» B BUJE€ MOJIEKYJIbI (NI HECKOJIb-
Kux moJiexkyJ) JJHK — aTo HazBaHue BaM Takke
yKe 3HaKOMO.

ITa «ABYXKOMIIOHEHTHOCTH» KHPIHUUYNKOB
KMBOII MaTepHH CJOXKHJAaCh HA CaAMBIX IePBBIX
sTanax pas3BUTHUS OMOTHI, NPOBeAA HEBUIUMYIO

44



«TPAHHILY» MEXKAY MpeaduoJIOruIecKoii 1 610JI0-
rayecKoy sBoJronueii. KoHeuno ke, 3ToT mepe-
XOJ] CJIYUYHJICS He BAPYT: HaBepHAKA IIPOMCXOAMU-~
JIO A0JITO€, METOAOM IIPp06 ¥ OHINOOK, ONpeAeIieHAe
OITHMAJBHOTO YCTPOMCTBA «BEIeCTBA IAMSATH».
IIpz 3TOM BBIAACHAJICA COCTaB MaKPOMOJIEKYJIbI
JTHEK, crioco0Onl ee « YIIaKOBKH » , KOAMPOBAHUA Ie-
HeTH4eCKOM nH(pOopMannu, ee CANTHIBAHUA U, UTO
0CO0EHHO Ba)XHO, IIepeiauu 110 HACJIe[CTBY.

Taxum 06pasom, Ha 3Ty MAKPOMOJIEKYJTy ObLi1a
BO3JIOXKEHAa CJIOYKHAA ¥ HEBEePOATHO OTBETCTBEH-
HafA QYHKIIUAS He TOJIBKO XpaHeHUA Fre HeTHYEeCKOM
nHpOpMaN KK, HO U Niepeady ee ¢ MUHHMAJIbHBI-
MM MCKAYXEHUSIMU M3 TMOKOJIEHHSA B IIOKOJICHHE.
ITosromy umsHorza JHK Ha3HIBAIOT «MOJIEKYJIOH
HaCJIeAACTBEHHOCTH » . TaK 4TO OT TOro, HaCKOJbKO
ycremrHo mojsekysa JJHEK ¢ aToii sazaueit cripas-
JAJiach, B O0JIBION Mepe 3aBHcesIO Oyaymiee Bceit
TOJIBKO-TOJIBKO HaPOXKJaBIIecA KN3HH Ha 3eM-
jge. M, Hafo moJiaraTh, OHa CIPaBJAJIach C Hel
O6necrsiie, nopykoi:yemy — Bce MHoroobpasue
MUpa *KXMBBIX OPrdHU3MOB, Ka’sKAbIil U3 KOTOPLIX,
yeM Obl OH HH OTJIMYAJICA OT IIPOYMX, HeceT B cebe
Ty ke JHK, KoTOpasd npucyTCcTBOBAJIA y3Ke U B ca-
MBIX IIPOCTEHINNUX KJIETKAaX.

HasepHoe, MOKHO raiaTh O TOM, YTO TE€OPETH-
YeCKH BO3MOYKEH KaKOM-HUOy b NHOM, AaKe JIy4d-
LI CHOCO0 XpaHeHusd, IepepaboTKH M repegadyu
reseTndeckoit nHpopmanuu. Ho ucropus He 3Ha-
eT coCJIaTaTeJbHOr0 HAaKJIOHEHNA: Mbl UMEEM TO,
YTO UMEEM, a TO, YTO MOTJIO OBI OBITH... BOT oTKpO-
IOT KOrJa-HHOyAb HMHYIO KH3HBb rje-HuOyar B
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OTJaJIeHHOM yroJike Hamieil wam apyroi I'amak-
TUKH, TOTJa ¥ IOCMOTPUM, Ube «HacJeACTBEeHHOe
BellleCTBO» Jydiie. A IMoka gaBaiiTe BKpaTie pas-
fepeMcsi, 4TO Ke 9TO 3a YyAO NPHUPOALI TAKOe —
moiaekyJaa JHK — u xak oHa paboraer.

Ee cocTaBisIOoT yeThIpe HyKJIEOTUAHBIX OCHO-
BaHUA — aJeHMH, THMHH, IUTO3MH U T'yaHMH;
npu HanucaHuu ¢opmyasl JHK oHu ob6o3Haua-
I0TCA IIepBBIMHU GYKBaMu cBoux HasBaHui: A, T,
II, T'. B oguoit makpomosekyae JHK ux moxer
OBITH OT HECKOJBKHX COTEH /IO HECKOJBbKUX MUJI-
JIMOHOB. OTH OCHOBaHMA cOOpaHBI TaK, YTO IOJIY-
yaeTcsd NJMHHAA nemnouyka. ITocienoBaTelbHOCTD
OCHOBaHMII B LienmouyKe u obpasyeT Taxk HasbIBae-
MBIl TeHeTHYeCKMH KO — KakK pas3 To, 4TO CO-
NepKUT MHPOPMALKIO O CTPOEHUH U (PYHKIHO-
HUPOBAaHUHU >KHUBOT'O OPraHU3-
Ma. ITO OUYEeHb IIOXOXKe Ha
TeKCT KHHUIH: BeJb OH TOXe
npejcTaBJsieT co60# HeEKHH
KOJZ, B KOTOPOM «3alludpoBa-
Ha» moJiesHasi uHopManua —
pasyMeeTcs, IoJe3Had AJadA
TeX, KTO 3HaeT «KJIU» K 3TO-
My KOAY ¥, NOJb3yAChb HM,
CMOJKeT IIPOUYUTATDH TEKCT U I10-

R

r ATF|  mars ero cMprca.

N L B posu OTAENbHBIX «OyKB»

0 PoL| andasura, us KOTOPHIX COCTAB-
A=T A-T'  jleH BeCh BTOT «TEKCT», BBICTY-

Ileotinas yenouxa HAIOT TPOMKHN HYKJICOTUIHBIX
IOHE OCHOBaHM# — TpHUILJIeThI. B
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HUX 3aKOJHUPOBaHBI OIIpeJieJIeHHbIE aMUHOKHUCJIIO-
TBI, U3 KOTOPHIX B KJIETKaX CTPOATCS OeJIKoBbIe
MOJIEKYJIBI. A «CJIOBa» TEKCTa reHeTHYEeCKOro Ko-
Jla — 3TO FeHbI: OHM XPaHAT nHpOpMaIMIo O me-
JIBIX MOJIEKYJIaX, TOM UM MHOM JeTajll CTPOEHUA
OpraHmu3Ma, OCOOEHHOCTAX ero IOBelAeHHHA, TO
€CTh O BCEM TOM, YTO MbI HasbIBaeM «(heHOTHUnn-
YeCKHUMH NpusHakamMu». OcoGeHHOCTh reHa COCTO-
WUT, MOYKET OBITH, JIMIb B TOM, UYTO OYKBEI B CJIOBE
IPUBLIYHOTO HAM TEKCTa 00d3aTeNbHO CJIEAYIOT
OJlHA 3a APYTOii, a TPUILJIETHI, OTHOCAIIHECH K Of-
HOMY T'eHY, MOTYT OBITh «BCTPOEHBLI» B pa3HbIe
yuyacTkn makpomosekyasl [THK, unoraa aaske B
pasHbI€ XPOMOCOMBI.

O6paTuTe BHMMaHHNe: B XpaHEeHHH U CUMUTHI-
BaHMM reHeTHYecKOM MHPOpMAIUHN NIPHUHUMAET
yJacTHe TOJBKO OAMHApHafd IeNoYKa HYKJIeo-
tuzioB. Ho B Kask/jo#i KiIeTKe MMeeTCA JBOMHAA
nenoyka JJHK, K ToMy ke cBepHyTas B CHH-
pans. [{ana 4yero ke NMpHUpPoOAa <«IpPHAYyMaJas
CTOJIb CHOYKHBIN CIIOCO6 YIIAKOBKM HOCHUTEJIS re-
HEeTHYECKO# HHMDOpPMANNU, HEYYKEJH IIPOCTO
JUIsl TOBBIIIEHUS HAJEeXHOCTH Te€HEeTHYECKOro
koxna? Her, Takoe crpoenue JJHK obGecrieunBaeTr
ellle OAHY QyHKNHIO — Iepexady 3Toil HHGOD-
MaIyy OT POAUTENbCKOM K JOUEPHUM KJIETKaM,
TO eCTh, INpOIXe TOBOPS, HACIEXACTBEHHOCTH.
Y06k pa3zobpaThbcs, KAK 3TO IPOUCXOJHUT, IIPH-
JleTCs 3aJ1e3Th MOTJIy6sKe B CTPOEHME «BEIeCTBa
HaCJIEACTBEHHOCTH » .

Jlejsio B TOM, YTO NENMOYKM JBOMHOM CIIMpaJIu
OJHK ABAAIOTCA «KOMILIEMEHTADHBIMHU»: Ceif
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BBHICOKOHAYYHBIA TEPMHUH O3HAUaeT, YTO OJHa Iie-
MOYKa SBJISIETCA CBOEro pojia «OTPakKeHueM» JpYy-
roii. Ilogo6HOe cTpoeHUe MoyyaeTcs 3a CUET TOTO,
YTO HYKJeOTUAHbIe ocHOBaHUA Ienodexk [JTHK mo-
I'yT IPYIITUPOBATHECS TOJBKO CTpOro mornapHo: A—T
u I'-11. IToaTomy ecyiz B OTHOM 1IENIOYKE B KAKOM-TO
MecCTe CUAUT aJleHUH, TO HAIIPOTUB B IIPOTHUBOJIEXKA-
el mernouyke 06A3aTeIbHO OyAeT HAaXOAUTHCS TH-
MHH, 1 Hao00poT. COOTBETCTBEHHO, TOYHO TaK YK€
IIOTIaPHO CBA3AaHbI MEXK Y CO00I I'YaHUH U ITUTO3MH.

Kaxum ke o6paszom takoe crpoerue [JJTHK obec-
IeYrBaeT HacJIe[JOBaHNe INeHeTHUECKOH HH(popMaIuu?
OxasbiBaeTcsa, HeT HUYero mpoiue. Ilepen nenenu-
€M KJIETKH ABOMHAaA CIIUpaJjb 3TOM '’MraHTCKOM MO-
JIEKYJIbl «PacCIyCKaeTcsA» CJOBHO KOCHYKAa, TaK
4TO Ka’KkJad IeloYKa OKa3bIBaeTCA Ha KaKoe-TO
BpeMsI KaK ObI CBOOOIHOI OT CBOEro «mnapTHepa». K
HeH TYT ’Ke IMOATATUBAIOTCA HaXOASAIIHUeCs B [IUTO-
mja3Me CBOOOJHBbIE HYKJIEOTHJHbIE OCHOBaHUA M
BBICTPaMBAIOTCS CYIPOTHUB Hee B HOBYIO II€IIOUKY B
CTPOrOM COOTBETCTBHUH C «IIPABUJIOM KOMIIJIEMEH-
TapHOCTH». HaBepHoe, BbI yxke AOTafajuCh, YTO
9TO 3HAUYHUT: BHOBb IIOJIYUYAIOIIHECS IENOUYKM OKa-
3bIBAIOTCA UJEHTUUYHBIMHM KOIUAMHU T€X, KOTOPhIE
MpeXXJe BXOAMJIN B UCXOAHYIO BOMHYIO CIIMPAJIb.
Terepp Ka'kgasg U3 9THUX HOBBIX ITap «3€pPKaJib-
HBIX» II€eNOYEeK CBHMBAETCA B HOBYIO ABOMHYIO CIIU-
paJib, a B pe3yJibTaTe B AeJisieiica KJaeTKe OKa3bl-
BalOTCA JB€ HAEHTUYHBIC CIBOEHHBIE MOJIEKYJIbI
HOHEK. ITocje aToro oHu 6,1aromoIy4Ho PacXoAsATCA
10 JOYEPHUM KJIeTKaM, Ka*k/1asd U3 KOTOPBIX IIOJIY-
YyaeT OAUH M TOT JKe I'eHOTHII.
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Ho Beap MBI OT-

JIMYHO 3HaeM, 4TO II0-
TOMKH He HUJEHTHYHBI
CBOMM IIpeAKaM, Ja
MeXay cob0oil OHM He
NOJHOCTHIO CXOJHBI.
3HAUHUT, TAKOM CII0COD.
nepegadyyd TreHeTH4Yec- . ;
Koit MH(pOpManMU He = i -
rapasupyer or omm-  Brvourcucsse
ook? U1 na, n "Het. C of1-
HOM CTOPOHBI, KOHEYHO, IPH JOCTPAaNBaHUU KOM-
IJIEMEHTAaPHBIX IleNoYeK OBbIBAlOT.Te MJIA HHBIE
«cOou». OTO MyTallHM, HUrpalolye OYeHb BaXK-
HYIO POJIb B 3BOJIIOLKHE opranuaMoB. Ho ¢ gpyron
CTOPOHEI, OPTraHMU3MBbI JKMUBYT He B «BaKyyMe»,
rje Bce OMHAKOBO: YCJAOBUSA X CYIeCTBOBAHUA
MOT'YT OBITh OUEHb U OUYeHb PA3HBIMH, B pPe3yJb-
TaTe 4ero OJiHa ¥ Ta.2Ke reHeTn4YecKasa nHpopma-
M MOXKeT ObITh peayin30oBaHa B eHOTHIINUEC-
KNX Npu3HakKax mo-pasHomy. Ilocmorpure Ha
€JIKY, BRIPOCIIYIO B I'YCTOM JIeCy MJIX Ha OTKPHI-
TOM MeCTe, — pa3sHUTeJbHasd HECX0XKeCTb, He
npasjaa au?

Croco6HOCTs OpraHH3Ma I10-pa3HOMY «IIepe-
BOAMTH» 3akoaupoBannyio B JTHK nadopmanuio
B 0COOEHHOCTH CTPOEHHUSA TOM MJIM UHOU MOPdO-
JIOTHYECKOM CTPYKTYPBI MOXKET Aake CTaHO-
BHTBCA YACThIO €r0 IPHUCIIOCOOHTENbHBIX Peak-
M# HA Te WM HHbIe ycaoBuA oourtanusa. Hanpu-
Mep, Y BOASHOTO JIOTHKA JHCThsA, pacTyliue Haj
BOJIOM, TUIIMYHOTO AJIA €r0 Ha3eMHBIX COpOAnYen
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«IIaJIbYaTOro» CTpoOe-
HUS, a HOJBOAHbIE —
IIEPUCTHIE, KAK Y BOJIO-
pocau xapsl. OueBua-
HO, YTO 3Ta CI0OCO0-
HOCTb TOXKEe «3aJIoxKe-
Ha» B TI'€HETHYECKYIO
nHpopmanuio. Iloaro-
My IpaBUJIbHEE CUU-
TaTb, YTO B T'€HOTHIIE COJEPXKATCA «AHCTPYKIIVM»
He 0 KOHKPETHBIX IIPM3HAKaXx, a 0 TOM, KaKUMHU 9TH
MIPU3HAKM OYAYT B T€X WU UHBIX YCIOBUAX CPEIbI,
TO €CTh «HOPMAa peaKI[MH» OpraHru3Ma Ha U3MeHe-
HHsA cpeabl 00uTaHUsA. Y1 9T0 0UeHb BasKHO: €CJIH ObI
JUIST Y)KUBBIX CYIIECTB MX I'€HETUYECKUM KOJIOM He
ObLjIa IpeayCMOTPEeHA BO3MOYKHOCTh IIPHCIIOCa0IN-
BaThCSI K KOHKPETHBIM YKU3HEHHBIM 00CTOATEJILCT-
BaM, TaK WJIM MHaYe U3MEHss CBOe CTpOeHHue, TO,
HaBepHOe, ¥ 3BOJIIOIIUU He OBLIO Obl...

KPATKOE IIOBTOPEHHE
IIPOMITEHHOTO

Cpenu 3araZiok, KOTOpbIe XKUBasdA Ipupoja 1ie-
PO pacchlIaeT rnepea U3yMJIEHHBIMY €CT€CTBOUC-
NbITATEJAMMA, OLHA M3 CAMBIX HENOHATHBIX —
OHTOreHe3, TO €CTh MHANBHUAYAJbHOE DPa3BUTHE
MHOT'OKJIETOUHOT'0 opraHuadmMa. Kak coBeplIeHHO
cIpaBeJJIMBO IIOAMETHJIH JApPEBHHE MYJApeIsl,
«BCe XHBoe — u3 Alna». MbI HACTOJbKO IPH-
BBIKJIA K 9TOMY, UTO He 3aJJyMbIBaeMcs HaJl TeM,
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HaCKOJIbKO CJIOXKHBI IIPOIECChI, B Pe3yJIbTaTe KO-
TOPLIX M3 eJWHCTBEHHOH OILIOZOTBODEHHOM M-
LEeKJIETKH IIoJIyYyaeTcd HOBOE JKHMBOE CYIIeCTBO,
CO BCeMH:€ro KJEeTKaMH, TKAHAMHN U OpraHaMMU.
Benb oHM TaK IIOX0KH IOHAYAJY, 3TH 3apObIIIe-
BbI€ KJIETKHM, Pa3Be YTO 10 YHUCJIY XPOMOCOM HX
MOJKHO pas3juuuThb. Ho BOT moam K ThI: M3 OJHOM
IIOJIy4aeTcAa MOTy4YHii 1y0, U3 Apyroii — mpekpac-
Has 6a60uka, U3 TpeThell — pasyMHOe JeJioBede-
CKO€ CYIIEeCTBO.

Kaxk BHI y’ke 3HaeTe, B HHPOpPMaus O CTPO-
€HHMH B3POCJIOTO OpraHu3Ma 3aKOANpOBaHa B €ro
reHoTume. JTo Tak, ja HE COBCEM: Ha CaMOM JieJie
aTO HH(opManKua He IIPOCTO O CTPOEHHH, a O TOM,
KakKuM CIIOcO00M ero AOCTHYb, TO €CTh O BCEM
nmpouecce oHToreHesa. M BOT TyT-TO KPOIOTCH, IIO-
JKaJIy#i, OGHHU M3 CAaMbIX COKPOBEHHBIX TailH *KH-
BBIX CYIIECTB.

HaGepuTe BecHO# B IpyAy HEMHOTO JIATyINa-
Yybeil MKPbI, IOMECTHTE €€ B aKBapPHyM U IIOHA-
OnronaiiTe 3a M3BMEHEHUSIMHU, KOTOPbHIE IIPOMCXO-
IAT B MKpUHKaX. CHauaja BHYTPH Ka'KIONl H3
HUX NOABJsETCA YyepHasa Touka. Ilorom, HeMHOTrO
VBEJIMYMBLINCH B pa3dMepax, OHa IIpeBpalaeTcs B
«3aNATYI0O» — KPOXOTHOE€ TEJIbIIE C XBOCTHKOM.
IIpoiizeT coBceM HEMHOT'O BDEMEHH, B «3aIATasa»
HavYHeT IIOHEMHOrY IIeBEeJMTHCHA, AepraTb XBOC-
TOM — H BOT B OAUH IIPEKPacCHbLII MOMEHT OHa
pa3phIBaeT MOKPOBBEI HKPMHKH U IIOIAaJaeT B BO-
ny. B aToMm caMOM «ZjeTcKOM» BO3pacTe JIATyIia-
Ybsi JJMYMHKA 0OoJiee BCero HAIlOMHHAaeT, IIOXKa-
Nyii, MaJIbKa KaKOU-HUOYAb HeOOJMbIION PHIOKH:
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HOT' HeT, Tak 4To ILjIa-
BaTb TOJIOBACTHK MO-
JKeT TOJIbKO C IIOMO-
b0 XBocTa. UYTOOBI
ybenuTbca B CXOJCT-
Be, IIOCMOTPHUTE, KakK
BBITVISIAUT DPHIOUM Ma-
JIeK IIOCJIe BBLIYILIE-
HHUSA M3 CBOeHd HKDPHH-
- ; KH: eCJIA pa3MepHhl JIs-
Onmozenes nazyuLKu rymayseii ¥ pniObeit
HKDBI OyAyT OAUHAKO-
Bbl, TO I «HOBODPOXKJIEHHBIX» BBl €lBa JIU CXONY
pasauuuTte. I TONBKO yepe3 HECKOJIbKO AHEH y
roJIOBaCTUKA OTPACTAIOT KOHEYHOCTH, a eIlle 1M03-
JKe «paccachbIBaeTcA» XBOCT U JIMUMHKA-TOJIOBAC-
THK IpeBpaliaeTcs B JATyIIOHKA.

A Besb 9TO TOJIBKO «TOBEPXHOCTHOE» CXOJCT-
BO. Ec/in n3yYnUTh TOHKOE CTPOEHHUE TeJjla 3apOJbl-
el MJIEKOMUTAIOLINX, TO OTKPOIOTCA elle 6oJiee
yaAuBHUTEIbHbIe ocoOeHHOCTH. OKa3bIBaeTcs, Bce
OHH Ha KaKOM-TO CTAAUM PA3BUTHA HAIIOMHHAIOT
BCe TeX sKe pbI0: 6e3HOTHE, 3aTO C XBOCTOM M C...
kabepHbIMU wHIeasaAMH. [lake 4YeJOBEK, «BeHeI]
MIPUPOABI», HE COCTABJISIET UCKJIIOUEHHUSA: y YeJIo-
Be4YecKoro sMOpHoOHa YyTh JHU He IO MECSAUYHOTO
BO3pacTa COXpPaHSIeTCA... XBOCT.

To, 4TO BBI TOJILKO UTO HAOJIIOAAIH, — HEeMHCT-
BHMe 3aKoHa, oTKpbIToro B HauvaJyie XVIII croiae-
TUS: Ha pAHHUX CTQAUAX OHTOTeHe3a pa3Hble Op-
raHN3MEbI OOJIbIIIEe CXOXKH MEXYy co00ii, HeXXeaHn
BO B3pocJioM cocTosiHuu. Kasajiock ObI, 4TO 371eCh
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rakoro? Ho Ha caMOM Jiesie 3TOT «3aKOH» IOCJY-
JKHJI HAYaJIOM HaCTOAIN[eil PeBOJIIOIUHA B MMOHU-
MaHMHU TOro, KaK pPasBHBAIOTCSA KHUBOTHBIE M
KaK MX MHIWBHAyaJIbHOE Pa3BHUTHE — OHTOTre-
He3 — COOTHOCHUTCS C Pa3BUTHEM HCTOpHYEC-
KM — (pusoreHesom. Brpouem, monazo6uiaoch
elfe HeCKOJbKO JeCATHJIETUH HCCIeJOBAaHHUU U
pasMbIlIJIeHH#, 60Jiee TOr0, TOHaA00MIach 3BO-
JIIOMOHHAA HHAes IJA TOro, 4tobbl poamiach
HoBas, 6ojee ob1asa GopMyJia 3TOro «3aKOHAa»:
yeM paHbllle CTaJNs OHTOreHe3a, TeM OoJibllie y
pas3BHBAIOIIEroCs OPraHM3Ma IIPeJKOBBIX NPHU-
3HAKOB.

YueHrble JIOOAT CBOM OTKPBLITUA 0DOJEeKaTh B
KpaTKyoo ¢opmy, 3adacTyio a@OpHUCTHUUECKYIO:
BOT IOYEMY H/IeaiOM YeTKOCTH M KPATKOCTH H3-
JIO’KEeHHUS UJIed HepeJKO CYUTAIOTCA MaTeMaTHuue-
ckue opmyasl. 1 mpaBaa, 3HaMmeHuTast Gopmyiaa
JUHINTeHA, BbIpaskaollas 3aKOH B3aWMOIIpe-
BpallleHnA BellecTBa M 3HEPruH, IIPOUIBOJMT
OoJibilloe BIeuaTjieHue, He Tak jau? Tak Bor, 3a-
KOH HHIAWUBHUAYAJHHOTO Pa3BUTHA, O KOTOPOM
371eCh UJIeT pe4Yb, 3BHAMEHHUThII HeMEIKU aHATOM
J. T'ekkenp B XIX crojserun objeKk B adopusM:
OHMOZeHe3 ecmb Kpamkoe noeémopeHue guaoze-
He3a. ITO «IOBTOPEHHE» OBIIO HA3BAHO peKarM-
TYJIAIMEH.

Yro ke moayuaerca? BLIXOAUT, UYTO B TeHOTH-
Ile «3alHCaHbl» MPU3HAKH BCEX TeX NMPEeIKOBBIX
()opM, KOTOpBIEe B KOHEUHOM HTOTe IIPUBEJIH K CO-
BpeMeHHBIM opranusamMaM. Pas B ¢uoreneae -
I'VIIKH, OBIIHI M UeJIOBeKa OBLIM KOorja-To obIiue
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Pexanumynsayus (caeea nanpasgo: puvLoa,
mpumon, Kpvica, 1es08€K )

pHIOBH MPEAKH, TO B UX M'€HOTHUIIAX «3aIHCaHBI»
pBIOLM MIPHU3HAKH, J]a He IIPOCTO 3allCaHbl, a He-
IIpeMeHHO «BOCIPOM3BOASATCS» HA ONPeJleJIeHHOM
aTale ux OHTOreHesa. BoT mouemMy Ha caMbIX paHHUX
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CTAANAX MHANBUAYAJIBHOI'O Pa3BUTHS UX 3aPOABIIINA
[IOYTH HEPa3JIMYUMBbI: JIIOAH, KaK U JATYIIIKH, B Ka-
KOM-TO MOMEHT CBO€MH KHU3HH IT0 CYyTH eIlle SIBJISTIOTCS
«pbIbaMu», IPHU3HAKH HX 0oJiee ITPOrpecCHBHOIO
CTPOEHHUS IIPOSIBATCS TOJBKO Mo3:kKe. VI BOT mouemy
OMODHOHBI OBIIbI M UeJIOBeKa 0ojiee CXOOHBI APYT C
JIPYTOM, YeM C T'OJIOBACTHKOM JIATYIIKH: ¥ HUX OBLIO
OoJiblIie OOIIMX MPEJKOB, TAK UTO M «00ILIel mams-
TH», 3aIIICAHHOM B reHOTHIIe, Y HUX GOJIbIIIE.

HNrak, MHOTOKJIETOUHBIN YKMBOTHBIA OPraHU3M
«IIOMHHUT» BCIO (MJIM TIOYTH BCIO) CBOIO ITPEABICTO-
pHIO, HAYMHASA C TOTO MOMEHTa, KOTjja ero IpeaoK
OBbLI OHOM-eJMHCTBEHHOH KJieTKoii. HeBeposaTHO
rJIyooKasi U OOIIMpHAS «IIaMATh», He IIpaBAa JInu?
BosHuKaer »xe oHa BCJIEJICTBHE TOT'0, UYTO KaXKIbIH
HOBBII IPU3HAK, IPNOOPETEHHBIHA B 9BOJIIOIIAMN, HE
«OTMEeHfAeT» Bce NMpeAbIAyIINe, a KaKk Obl «HaKJa-
JIbIBaeTCSI» Ha HUX, B Pe3yJIbTaTe II0JIydyaeT HeudTo
BpPOJIe «CJIOEHOTO MAPOra». ITO U CIAYKUT IPeAIo-
CBLJIKOM PeKaNUTYJIAINHNU: IeHeTndecKas HHGOP-
MaluA M0 Mepe MHANBUIYAJIbHOTO Pa3BUTHA IIO-
CJIeIOBATe/IbHO CUMTHLIBACTCA C KaXJOTO «CJIOA»,
HauyMHaA ¢ caMoro apeBHero. CHauasa GopMupy-
eTCsd MHOTOKJIETOUYHBIM «IIy3bIPh» HaMojobue
BOJIbBOKCA, IIOTOM OOpasyeTcs «4YepBSAK», 3aTeM
OH IIPeBpalllaeTcsaA B «PLIOKY», a4 B KOHIlE KOHIIOB
obpasyeTcsi WM TPUTOH, WJIH KpPhICA, WJIH 4YeJio-
BEK. JTO y>Ke 3aBHCHUT OT TOT'0, KAKHUM OBLI 3aBep-
UIAIOLIUHA 9TAI 3BOJIIOIMHI JaHHOI'O OpPraHnu3Ma.

Meokay mpouuM, IIOHUMaHKE TAKOI'O X0/a MHIH-
BUJYAJbHOTO Pa3sBUTHUS U OTKPHITHE PEKAIHUTY-
JIIUY IO3BOJIMJIM IIPOSICHHUTL OJHO JApEeBHee
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cyeBepue. [IaBHO ObLJIO M3BECTHO, UTO Y B3POCJIBIX
SKABOTHBIX U3PEJKa IMOSIBJIAIOTCS IPU3HAKH, XapaK-
TepHbIe )1 UX IIpenkoB. Hanpumep, sxkepebsita HHO-
r/la POOSATCS C HeOOJILIINUMHU JOIIOJHUTEIbHBIMUA KO-
NBITIIAMH, a Belb NpeAKH JoIlIajeil ObLIM MMEHHO
TpexnaibiMu. Takue BAPYT «IIPOCHYBIIIHECT» IPEB-
HYe NIPU3HAKYW — WX HA3BIBAIOT aTaBU3MAMM — JIy4-
111€ BCETo M3yYEeHbI y YeJIOBEeKa: MHOT/Ia Ha CBET MOSB-
JISTIOTCST «BOJIOCATBhIE» JIIOAHN M «XBOCTAThIE» JIKOIH, B
cpeqHHe BeKa OHH CUHTAJINCL BOILIOIIEHHEM 3JIbIX
OyXOB 1 0e3°KaJIOCTHO YHHUUTOKaauch. Ho, Kak Te-
Iepb SICHO, aTaBU3MblI BOSHHKAIOT IIPOCTO IIOTOMY,
4YTO y TOT'O WJIM HHOT'O OPTraHMU3Ma IIPEeITKOBBIHA «CJION»
OHTOreHe3a IMoYeMy-TO He ObLT 3aMeHeH OoJiee 1mo3.-
HYM ¥ COXPAHUJICA BO B3POCJIOM COCTOSHUM.

Kak BBl mOHsAMH, «NaMATh», 3aJIO’KeHHaAsS B
TeHOTHIIe, YIIPaBJIAET BCEM XO0JJOM NHIUBUYAIb-
HoOro pa3BuTus. II03TOMy MOKHO CKa3aTh U TaK:
(unoreHes omocpesoBaHHO, Yepe3 «IOMHSAUIUMN »
0 HEeM TeHOTHII, «yIpaBJisgeT» OHTore€HeaoM. To
€CTh IIPOIILJIOe B KAKOM-TO CTENEeHH OIIpejesisieT
HacTosIIee, a Yyepes Hero oTyacTu u oyayuiee. 1
9TO OJHO U3 I'NTyOMHHBIX CBOMCTB IIpoIlecca pa3Bu-
THS BCAKHUX JOCTATOYHO CJIOMKHBIX CHCTEM: HeJa-
POM ’Ke MX Ha3bIBAIOT «’KepTBaMU COOCTBEHHOU
ncropuu» (MBI eIlje pa3 BepHEeMCs K 9TOMY B OT-
JIeJILHOM rJjiaBe).

Ho u onTorenes cmocobeH «ynpaBJiasTh» (Qu-
JoreHezoM. IIpoucxoauT 9TO 3a CYET TOrO, YTO U3-
MeHeHHe X0/la UHAMBUAYAJIbHOTO Pa3BUTUSA MO-
JKeT IIOBJIeUb 3a cO0OM M M3MeHeHHe XapaKTepa
9BOJIIOIIMOHHON crnenuaausanuu. Hampumep, B
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TpONHUYEeCKHUX 00J10-
rax Dopuabl XKUBET
xpocratad amM@puobusa
cupeH. ITO oTHAJIEH-
IIbIA POACTBEHHUK Ha-
111ero TPUTOHA, HO Ha-
IIOMHHAaeT OH He B3pocC-
JIyIO ero ocobb, a ero
JIMYUHKY-IIepepoCcTKa.
YTo Ke mpoM3O0IILI0 C
npenqkom cupena? Ha-
BepHOe, ero YKMBYyII[He B BoAe JUYUHKH, C KPDOXOT-
IIBIMH HOXKKAaMH U cHab)KeHHble HAPYKHBIMHU IIe-
PUCTBHIMH KabpaMu, BAPYT «pelININ» He IIpeBpa-
IJaThCA BO B3POCJIbIII OpraHM3M, a HaBcerja oc-
taThcst B Bojie. Cxopee Bcero, Tam ycJIOBHSA ObLIN
OsaronpusiTHee, yeM Ha cyure. Bce, 4ToO UM HYKHO
0bLJIO, — HAYYUTBHCA PA3MHOXKATHCA ellle B JIUUM-
HOYHOM BO3pacTe, UTO OHM C YCIIeXOM U IpojeJia-
su. Takum o6pa3om, «3aTOpMaKMBaHUE» OHTOTeE-
Hle3a IIPHUBEJIO K HEOTeHHHU: JIUNYNHOUHbIE IIPHU3HA-
KU CTaJIX HOPMOM JJisi B3POCJIOro OopraHmama. A
HTO MOATOJKHYJIO 9BOJIIOIMIO CHDEeHAa B APYTOM Ha-
IIpaBJIeHUH: 110 00pa3y KMU3HH 3TO JKHBOTHOE W3
3€eMHOBOJHOT'O IIPEBPATHUJIOCh B YUCTO BOJHOE.

Tpumon, ezo ruvurHKa
U cupen

3HAKOMBTECH: BHUOTA..

WUrak, xuBble Opraiu3mbl, KOTOpbIe Bce 6oJiee
YCJIOXKHSIUCH ¥ IproOpeTan 0cobblil XapaKTep NH-
JUBAAYAJIbHOTO Pa3BUTHA, «BOCIIPOU3BOISAIIETO»
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WX UCTOPHIO, CTAJI T€MH 3JIEMEHTAPDHLIMH «KHP-
MAYUKaMHA», U3 KOTOPBLIX CKJaJbIBaeTcsa odOuTa-
JHIIe Bcero xuporo — o6mora. Ho ecou ipu Bo3-
BeJIEHNH UYeJIOBEUECKOTI0 JKHUJIHIIa CHayaja U3ro-
TaBJIMBAIOTCS KHPIHYH, a IMOTOM Y)Ke M3 HHUX
CTPOMUTCS AOM, TO OMOTa pasBHUBaJIaCh OJHOBpE-
MEHHO C Pa3BUTHUEM CaMbIX IePBbIX OPraHN3MOB:
HX 3apoXKJeHHe M3 KoallepBAaTHBIX KalleJb M 03-
HayaJjlo, 4TO Ha 3eMJie yKe IOSBHJIACh OHMOTA.
Brpouem, ecTh U aHAJIOTHUS: KAK IIPH MOCTPOHKE
00BIYHOTO Z0Ma, YTOOBI OH OBLI IMIPOYHBIM, KHP-
IMAYH CUEIJISIOT IIeMeHTOM, TaK M B 61oTe Bce Op-
raHMU3MBblI CBA3aHBI MEXy cO00M B eIUHOE IIeJIoe
CJIOXKHBIMHU cBA3AMHU. CaMoe 3aMeuaTebHOE, UTO
3TH CBA3H JaKe MOXKHO HabJII01aTh.

B jleTHel JeHb, ecJH CIIOKOMHO IOCHIETHh Ha
OIlyILIKe Jieca, MOXKHO MOATJIAIEeTh 3aHATHLIE Kap-
THAHKHU U3 JXUBOM NMpPHUPOAbI. BOoT KojbIleTcss Ha
BeTPY JIUCTOK Ay0a: BeI y)Ke 3HaeTe, 4YTO OH — He
«IIPOCTO TaK», OH IOTIJIOIIAeT COJIHEUHLIA CBEeT U
MMPOU3BOJAUT MHOTHE OpPraHUYeCKHe COeJHHEeHHUs.
Bor Ha Hero 3amossia rycenuia 6abouyKku U craJia
ObpIcTpO-6BICTPO OOrpBI3aTh Kpal Jaucta. Hemoga-
JIEKY YCTPOMJIACH TJSA H, 3aIlyCTHB B TOJIIY JIKAC-
TOBOIf IIJIACTUHKH X000TOK, COCET OTTYJa JKHUBHU-
TeJIbHbIe COKH. BOT K Tiie momberxkas MmypaBed u
CJIM3HYJI C Hee KaleJbKy «MeABAHOM pockl». Bor
npujieTejia NTUYKA-CHHUYKA H CKJIIOHYJa Tyce-
HUIY, a 3a0JJHO U MYypaBbs, He YCIEBIIEro yK-
PBITHCA Ha THLIIBHOM CTOPOHe JincTa. Ho u cuHuIe
He II0BE3JI0: YBJIEKIIIHUCh 0XOTOH, OHA He 3aMeTH-
Jia IIYCTPOM KYHMIIBI, KOTOPasA BBINPBLITHYJIA K3
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IyIjy BeTBeH M- HACTHIJIA IIePHATYIO XJIOHOTY-
HbIO, TOJILKO- IEPBIINKHU nmojerenu. Ilog ny6om B
3emJie KOIOUIMTCS YePBAK, CTApaACh yTAlllUTh B
CBOIO HOPKY JIMCTOMEK, OOpDOHEeHHBIH AyOOoM IIpo-
LILIOM 0CeHBbIO. A MeXXJy KOPHSAMH JepeBa MbIII-
Ka-HOPYUIKA B MOA3EMHOM JKUJIHINE YCTPOMJa
CKJIaJ] M3 JKeJIyAeil, KOTOPLIMHU €€ IIepo OJapuJl
Bce TOT »Ke Ay0. XMImHAs KYHKIA TeM BpeMeHeM
oTobegajia AUYYrou n ybeskajia fajblie 10 CBOUM
Jnenam, 6e33a60THO OOPOHMB BHU3 OCTATKM TpaIme-
3bl: K HUM TYT K€ IpHJIeTeNl: dKyK-MepTBOCHA —
BAPYT Haiijlercs 4To-HHOyAbL cheno6Hoe. Mumo
npobeskajia CyeT/IMBas HeBeIM4YKa-3eMJepoiika,
BCIOZIY CYSI CBOM JJIMHHBIM HOC: OH& M YePBAKA yX-
BaTHJIa, M KyKa nomnpobosajia «Ha 3yO00K». A 1mo-
TOM 3a IITHYbU OCTAHKM BCEPbE3 IPHMHAJINCH MUK~
pPOOPraHM3Mbl, YTOOBI «pPa3bHUTL» WX HA COCTAB-
HbI€ MOJIEKYJIbI; BIIPOYEM, M BCHA IpOYas JKHUB-
HOCTBb: M JKYK, M 3eMJIEPOMiKa, 1a ¥ KYHHUHA —
Bce-Bce NOCTaHeTCA UM PAHO HMJIH ITO3HO.

Wrak, Bce. IpOABIEGHUA *KM3HEHHBLIX CBA3e€M,
KOTOpBI€ MBI TOJILKO YTO BUZ€JIM, MOXXHO CBECTH
K TOMY, YTO KTO-TO KOTO-TO CKYIIaJ: HadaJioCh
Bce ¢ AyOOBOro JIMCTOYKA, KOTOPHIM Iepelnies B
JKEeJIYAKHU I'YCeHHUIbl U TJIM, KOTOpPhIe IIepellin B
JKEJYAOK CHHMIIbI, KOTOPAas IEePeIIa B XKeJYyA0K
KYHHWIIBI M TaK Jajee. A KOHUMJIIOCH Bce OaKkTepu-
siMH. BeICTpauBaeTcAa HEUTO BPOJie MEIMOUKH MJIH,
CKopee, Hake HECKOJBKHUX IenoyeK (ObLI eiie
YepBSAK C JIHCTOYKOM, KOTOPOTO C'heJjia 3eMJiepoii-
Ka), OHM BETBATCS, NEPECEKAIOTCH, CIUBAIOTCH. ..
Ilo HUM KaK OBl «IPOKAYMBAIOTCA» yepe3 GHOTY
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«noToKkn» (Onats moroxku! BcnmomHuTE cCamoe Ha-
YaJjio IJIaBhl...) 9HEPTUH, 3aKJII0UEeHHOU B OpraHu-
YeCKHX BellleCTBaX, KOTOpble OBLIHN IOJIy4eHBI C
IIOMOIIIBIO COJTHEYHOM 9HEPIruu B 3eJIeHBbIX JINCTh-
AX M3 YIJIEKHUCJIOTHI M BOABI (C « MHHEPAJIbHBIMH
Jo0aBKaMHu»).

BoT 3T «nuUIIeBbIe HENOYKU» H eCTh TOT Iie-
MEHT, KOTOPBIM CKPeIlIsieT Bce OTPOMHOe 37laHHe
onoTel. IX ycTPOMCTBOM BO MHOTOM OIIpeJeJisieT-
CA TO, KaK OPraHn30BaHbI cOOOIIIeCTBa )KUBBIX CYy-
mecTB. CaMoe nmepBoe «3BeHO» BCeH LeIOYKH, 00-
pas3HO roBOPs, — JIMCT. XOTA B JeCy CaMbIX pas-
HBIX PACTEHHUMH C JIUCTbIMHU OYE€Hb ¥ OUeHb MHOTO,
BCe OHM B GMOTE BHIIOJIHAIOT OAHY U Ty Ke QYHK-
{0 — IPOM3BOJAT OPraHMUYecKoe BeIecTBO. 3a
9TO MX HaspIBalOT mpoxyueHtamu. Cienyioiiee
«3BEHO» 00pa30BaHO KMBOTHBIMU-NIOENATEISIMHU.
OHM HHYEro He IIPOU3BOJSAT, a TOJBKO NOTPeOIAIoT
BeIL|eCTBO M 3HEPTHI0, IIPHIIaCeHHble DACTEHUSIMH,
MOXKHpas UX M APYT Apyra. 3a 9TO UX Ha3bIBAIOT
KoHcymeHTaMu. HakoHell, 3aBepilaoiee 3BeHO — Te

(- T
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camMble MEKPOOPraHU3MbI, KOTOPEIX HA3bIBAIOT pe-
Jyll€HTbI, 100 OH! « HU3BOJSAT» KHUBYIO MaTEPHIO 10
HexxuBoi. IX neATeIbHOCTDh 3aBepIIaeT OAUH ITUKJI
KPYrOBOPOTa OPraHMYEeCKHX BEIeCTB B IIpHpOJe U
[IOATOTABJINBAET CJIENYIOIIHM.

Kak BumauTe, Bca nuieBad Ienmo4yKa OHOTHI,
CCJIM Ha BpeMsA OTOPOCHUTH JeTajil, BCEI0-TO OKa-
36IBAETCA «TPEX3BEHHOI» . S3HAYUT, TEOPETUYECKH
paccyxmas, BCero Tpex BHJOB JXUBBIX
OpraHM3MoB ObLIIO ObI, HaBepPHOE, JOCTaTOYHO AJISA
(pyaknmuoHupoBanus 6morel. Ho Kak ke Torga
[OJIYYMJIOCh, UTO JBOJIIOIMSA NMPHUBeEJIa K TAKOMY
0eCKOHeYHOMY MX pasHooOpasuio?

Bce neso B Tom, uTO npucnocobuTebHbIE BO3-
MOKHOCTH KHBBIX CYIIECTB OrpPaHUYEHHBI: B
OTOM TOXKe€ OJHO M3 CJEACTBHIl MX «CHCTEeMHOM
1pupoAbi». Hu ofuH opraiu3M He criocobeH oy~
HAKOBO XOPOIIIO YyBCTBOBATH ce0A 1 B Oe3BOAHON
nycreige Caxape, ¥ Ha He r1yb6okoBoaHOM Mapwu-
AHCKOU BIaJMHbBI, 1 B KPOHAX JlepeBbEB TPOIINYe-
ckoro Jieca. COOTBETCTBEHHO pPa3HOOOpasmuio yc-
JIOBU# 0OMTaHuA Ha 3eMJie Bce «KHU3HeHHOoe IIPOo-
CTPAHCTBO» IIOZIEJIEHO Ha OIIpej/ieJIeHHbIE aJalTHB-
HbI€ 30HBI. ITH 30HbI MOT'YT OBITh CAMBIMHY PA3HbBI-
MH: HaIIpuMep IIPecHOBOJHLIE M MOPCKHe Dacceii-
Hbl, IPUJINBHO-OTJIMBHAs 30HA M I'JIyOOKOBOJLE,
X0JIOAHAA TYHJpa U cyxas crenb. OTY4acTH 3TO TO
JKe caMoe, YTO 3HAaKoMas BaM IPHUPOJHAs 30HA;
AJIAIITUBHBIMH K€ OHM Ha3BaHBI IIOTOMY, UTO OC-
BOEHHE Ka’KJI0¥ U3 HUX TpebyeT 0coObIX IpUCIIO-
co0JIeHH# — amanTanui (0 HUX pedb IIOUIET B OT-
JIeJILHOH TJjIaBe).
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3HaAUuT, B IepBYIO ouepeab MHOroobpasue Bu-
OB CKJIaJbIBaeTCA II0J BINAHHEM Das3HBbIX NPH-
POAHBLIX YCJIOBHI: OHM HIpHucnocabimBarTCia K
pasHBIM afalNTUBHBIM 30HaM. Ho m B KakKoM-TO
OZJHOM MecCTe HAWAeTCsA JOCTATOYHO BO3MOXKHOC-
Tei AJisA pasfeieHus1 «chep MHTEpPecoB»: HMU
IpeskJie BCero ABJIAIOTCA NCTOYHUKY nuinu. Taxk,
MHOrooopasue pacTeHUil 4yacTo ObIBaeT BBHIZBAHO
TeM, UTO OHU <«IIPUAYMBIBAIOT» Pa3HbIe CIIOCOOHI
yJIaBJIVBAHUSA COJTHEUHOW DHEPrHUH, BOABI M TeX
WM MHBIX MHUHepaJbHbIX BelnecTB. Hanmpumep,
BaCHMJIEK JIydllle BCero 4yBCTByeT ceba Ha 3aau-
TOM COJIHIIEM II0JIe, & KHCJHIEe U IOJ TEeHbIO
BEKOBBIX eJIeil JoCTaTOYHO cBeTa. B cpeaHeasm-
aTCKMX IIYCTHIHAX paciiBeTaloliye BeCHOM TIOJb-
nmagpl IMUTAIOTCA IO-
BEepPXHOCTHOI BJIarow,
a KOK-carpi3 THAHeT
CBOM KOpHM Ha rayou-
Hy 10 30 meTpoB.

ITockoJBKY pacTe-
HUA-TIPOAYIEHTHl MU~
TaThCA IPYT APYroM He
MOTr'YT (32 HUUTOKHBIM
WCKJIIOUEHHEeM pacre-
HHU-TIapa3uToB), HX
yaeJ — Bcerga ObITH
IepBBIMU 3BEHbSIMHU
nuiesbix neneit. Ilo-
3TOMY CKOJIBKO Obl
pacTuUTeNbHBIX oOpra-
Kok-cazoLs HM3MOB HH ITOSIBJISLIOCH
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B XOJie DBOJIIOIIAH, IJHNHA NMUIIEeBhIX Iel0YeK 13-
3a 9TOrO He BO3pacTaeT, HO 3aTO yBeJINYMBAETCA
UMCcJI0 caMUX Ienodek. He B mpumep sTOMy KH-
BOTHBIE-KOHCYMEHTHI, MoeJadA [pyr Apyra, Kak
ObI TTOCIEZOBATEJIPHO «COUJIEHAIOT» pas3Hble 3Be-
iIbSd ¥ TAKUM 00pa3oM OPraHu3yIOT IHUIIEeBLIE IIe-
IIOYKY Pa3HOM JJIMHBI.

HeiicTBUTEIbHO, OHU U3 HUX — MHUPHbIE pac-
TUTEJIbHOSIJHbIE, TUTAIOTCA JIMCThAMH Jla TPaBOil,
CAAT IIoAbl. JIpyrue ’KWBOTHbIE — XWIUIHUKH, U
110€Ial0T OHU He TOJILKO TPaBOSAHBIX, HO U IPYTHX
XHAITHUKOB, KOTOPBIX CIOCOOHBI 0J0JIeTh. Tak,
3eMJIEPOMKA €CT He TOJIbKO UepBell, HO ¥ XHUIIHBIX
JKYKOB-)KYJKeJINll, a caMa HWHOTJa IIoNajaeT Ha
oben KyHuiie. Bor Bam y»ke iBa Wik Tpu 3BeHa. A
Bellb €CTh ellle ¥ Napa3uThuYeCKrue OpraHu3Msl, KO-
TOpbIE€ TOXKe HUUYEro He MPOM3BOAAT, a KUBYT 3a
CUEeT «YYXKHX» IMUTATEeJIbHBbIX BeIeCTB, OCBOUB
BeCchbMa CBOe0Opa3HyIO alaliTUBHYIO 30HY, — IpH-
0aBbTE elle 3BeHO-/Pyroe B IIUINEBLIX IENAX.

OueBHAHO, YTO «pPACXOXKAEeHWE» >KHUBOTHBIX-
noTpeduTesieil MO NUIEBLIM MPUCTPACTUSAM CIIO-
cOOHO MOPOAMUTHL MHOXKECTBO Pa3HOOOPa3HBIX BU-
JIOB, CBHJIETEJILCTBOM YeMYy CJIY>KaT, HallpuMep,
OecumciieHHble HaCeKOMble, «IacyIquecsa» Ha
pPasHBIX IBeTax M moejamliue KTO HEKTap, KTO
NBLIBIY, KTO MACHUCTBIE MJIOAOJIMCTHKH, & KTO-TO
Ha 9THX IBETax JIOBUT APYTHX HaCeKOMbIX. Tak
4YTO MMEHHO Ha 3TOM Yy4YacTKe IHUIIEeBbIX Iieneit
DBOJIIOIIUS MOXKET OECKOHEeUYHO MHOT'O «3KCIIePH-
MEHTHPOBATh», NMPoOOysA camMble pa3Hble BapHaH-
Thl, KTO KOrO MOXKET TeM HJIM MHBIM CIIOCOOOM
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3emaepoilKa ¢ HYKom

yrnoTpeouTs B nuiny. I103TOMy-TO *KMBOTHBIE 3HA-
YHTeJIBHO pasHOOGpa3Hee pacTeHHil, XOTA UX 006-
miass omoMaccea U MeHbIIe.

31ech Mbl CTAJIKUBAEMCH C YAUBHATEIbHBIM
CBOMCTBOM OMOTBHI, BLITEKAIOII[MM M3 BCE TOI Ke ee
«CHCTEeMHOI» IPUPOABI, — OHA CAMOYCJIOXKHSAETCH
110 Mepe CBOEro pasBUTHA 3a CYET BOSHUKHOBEHUA
BC€ HOBBIX M HOBBIX OPraHM3MOB, IE€PEKJII0Yalo-
IIIAXCA C OJHOT'0 MCTOUHMKA MUTAHUS HA JPYToil.
TlosBiIeHME KAKOro-TO HOBOT'O PaCTE€HUA aeT TOJI-
YOK K IOSBJICHUIO HOBOI'O PACTUTEJILHOAIHOTO OP-
raHmaMa, a TOT y2Ke «TsSHeT» 3a coOOU IosABJIeHHe
HOBOT'0 XMI[HHUKA WU napasuTta. ITo aToil npuun-
He pasHooOpasue >XKMBBIX OPraHM3MOB Ha 3eMmJIe
MeAJIEHHO, HO HEeYKJIOHHO yBeJMUYUBaeTcCd, Hake
ecJHM KaKoi-HuOyab TNPUPOAHBIN KaTaKJIU3M
BBEpPrHET TO WJIM HWHOE COODOII[eCTBO PacTEHUH U
JKMBOTHBIX B Kpusuc. Bo BcsikoM ciyyae, TaK ObI-
JIO, TIIOKa He IOSIBUJICS 4YeJIOBEeK, eATeJbHOCThb

64 2



KOTOPOr0o BO MHOTHX OTHONIEHHUSX HOCHUT pa3py-
IUUTEJbHBIN XapaKTep U BeZleT K CTOJIb II00aJIbHO-
My 9KOJIOTUYECKOMY KPHU3HUCY, UTO BUIOBOE Pa3HO-
oOpasne Ha MPOTAKEeHHUH IOCJIeHUX HEeCKOJbKUX
CTOJIETHH CTAJIO 3aMETHO CHHMYKATHCS.

3eMHYI0 OMOTY MOXXHO OTYACTH YIIOJOOHUTE Oa-
OYIIKMHOMY CYHAYKY C MHOXKECTBOM SIIUUYKOB,
siueeK M IMPOYMX MHTEPECHBIX IIOTAMHBIX MecTe-
YeK C 3aBJIeKaTeJbHBIM COJ[ep’KHUMBIM. Bce 3TO
pasHbIe 9KOJIOTMYECKHe HMIIM, KOTOPble 3aHUMA-
I0T pa3Hble BUbI COTJIACHO CBOMM JKW3HEHHBLIM
(mpeskae Bcero MUIeBbIM) peAnouTeHuAM. OqHu
OpPraHMU3MbI HCUYE3AI0OT, APYTUe MMOABIAIOTCS, a HU-
IIIF B COOOIIECTBaX COXPAHAIOTCA B O0JIbIIIEM UJIH
MEHBIIIeM IIOCTOAHCTBE CBOUX HEBHJAMMBIX I'pa-
uun,. U «pacxoxcdenue» 6au3kux ¢opm no pas-
HblM HUWAM SIBJISIETCSA OJHHUM M3 OCHOBHBIX JIBU-
JKuTegeir 6mosorndyecKoi sBosonuu. IIpu sTom
Ka’KIbI BUJ MaKCHMAaJIbHO IIPHUCIOcabIMBaeTCs
K CBOEHM HUIIIEe U CTPEMUTCS BBITECHHUTDH U3 Hee BCe
IIpOYME: B 9TOM U COCTOUT CHEIIHATNIAIINA.

HWHorpa B npupoOAHBIX cO0DIecTBax AeCTBU-
TeJIbHO OBIBAIOT CBOOOJHBIE DKOJIOTUUECKUE HU-
IIM, CJIOBHO IyCTbIE€ SIMUYKH 0a0YIIKHUHOIO CyH-
JIYKa, «KAYIIHAEe» CBOeil ouepein Ha 3allOJIHEHHE.
O HEUX MOXKHO CYAHUTH II0 YCHEIIHbIM BCEJEeHUAM
«Yy>KaKOB» B HOBbIe MecTa. Tak, MeHbIIle CcTa JIeT
11azaj B ceBepHbIe jieca EBpasuu n3 Amepuru ObI-
Jia 3aBe3eHa OHJAaTpa — IOJYBOJHBIN I'DHI3YH M3
ceMelcTBa IOJIeBKOBBIX. Temnmeph oHa 3/ieCh ITPO-
I|BETAeT, HEe MCIBLIThIBASA IOYTU HUKAKON KOHKY-
PEHIIMH CO CTOPOHEI a00pUIeHOB: 3HAUYUT, B CTapoMm
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CeTe HUIIIA AJIA 3TOTO BH/a IOYEMY-TO ITyCTOBA-
Jla, XOTs, KasaJioch Obl, yeM abopureHHass BOgA-
HadA MOJIeBKA «XyKe» OHAATPBI?

Ho 3HauuT Ji 9TO, YTO OPraHU3MbI CMHPEHHO
KAYT, KOrja AJA HAUX OCBOOOAUTCA Ta MJIM MHAA
SKOJIOTHYECKas HHUIIA, ¥ TOJHKO IIOCJIEe 9TOr0O Ha-
ynHaeTcA (popMmupoBaHue HoBoro Buga? HuuyTh
He ObIBaJIO, BeJb IPHUPOJIa YCTPOEHA ropaszio XUT-
pee, yeM 0aOyIIKMH CYHAYK, M OuoJIorndyeckKas
SBOJIIOIIMA CaMa CIIOCOOCTBYeT CO3JaHHIO HOBBIX
Hui. Kak ke aTo npoucxoaur?

JleTom BaM HaBepHSKa MONaJaUCh HeGOJIb-
IMe JKYYKHU ¢ OJIeCTAINUMY HAAKDPBLILAMHA, CUIA-
1IMe 1o OJTHOMY, a TO U IT0 HECKOJIbKY cpasy Ha Jie-
PeBbAX, KyCTaxX WJIN TpaBe. ITO JIUCTOEAbI: OHH CO-
BEPUIEHHO HUKOr0 He 00SATCS M He NMPSAYyTCA, IPU
OIIAaCHOCTH caMoe 0OJIbIIToe — MOAOKMYT JIAIIKUA 1
Ky0apeM cBaJIATCA Ha 3eMJII0. A Bce IIOTOMY, UTO
BBIJleJIsIeMast YKYKOM IIPH TPEBOTe KaleJIbKa JINM-
(b1 Upe3BLIYANHO AAOBUTA U CIIOCOOHA JOCTABUTH
MAaCCy HEIPUSTHBIX OLIYIIeHUH suiepuiie, HeoO-
IyMaHHO cXBaTuBIIeH skyka. Kak BUHO U3 UX Ha-
3BaHHUA, OHH CIICIIUAJTU3NPYIOTCS Ha TTOeJaHUHU JIN-
CThEB, Yallle BCero HeCKOJbLKMX Pa3HbIX BUJIOB pac-
teHuii. [Ipu aTOM pasHbIe JIUCTOEbI, OBIBaET, KOP-
MSTCSA HA OJJHOM H TOM JKe JiepeBe: PO TaKue BU-
JibI, KOTOPbIE MCIIOJIL3YIOT OJHH M Te K€ UCTOUHH-
K¥ IHIH, TOBOPAT, UTO UX HUIIH «7ePeKPbLEaiom-
ca». Hanpumep, OCHHOBBIN JIMCTOE[ Uallle BCEro
BCTpeYaeTcsd HA OCHHE, a OJIbXOBBIN JIMCTOE] —
rJIaBHBIM 00pasoM Ha oJibXe, HO 00a OHM HMHOrAAa
MIPUCAYXKHUBAIOTCS HA JIUCThS TOIOJISA.
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A Tenepsb npeacraBbTe cebe, YTO KaKHE-TO 0CO-
01 OCHMHOBOrO JIMCTOE/a 3aKpeNuJIUCh Ha TOIOoJIe,
13 3TUX «JIIOOUTEsIei» TOMOJUHBIX JIUCTHEB CHOP-
MUPOBAJICS HOBBIA BHJI CO CBOMMM OCOOBLIMH ITHIIIE-
BBIMU IIPUCTPACTUSAMH — TOIIOJIEBBINM JHCcTOE. A
UTO JKe APYTHeE JINCTOEeIbl, KOTOPbIE NO-TIPEXKHEMY
He MPoYb WHOT/AA TMOJAKOMHUTHCS TOMOJMHBIM JIHC-
tom? Jla 9TOT HOBBIII BUJ[, KAK TOJILKO OH CTAHEeT JI0-
CTaTOYHO MAaCCOBBIM, IIPOCTO BBITECHHUT C M3JII00-
JICHHOT'O PaCTeHHUA CBOMX KOPMOBBIX KOHKYPEHTOB,
TaK UTO T€M OCTaHETCS HECKOJIbKO YMEPHUTH ale-
THTBI ¥ CHeJIaTh CBOM paliOH MeHee pasHooOpas-
HbIM. To ecTh BHOBb OOpasyromiuiicsa BUJ KakK Obl
«BTUCKHMBAETCA» B YK€ CJIOKHUBIIYIOCA CTPYKTYPY
IPUPOAHOro COODIIeCTBa, «PaCIUXUBAsA» B CTOPO-
HBI Ipyr¥e BUABI ¥ TeM caMbIM (GOPMHUDPYA caM AJIA
cebs1 CBOIO COOCTBEHHYIO HUIITY, a 3a0[JHO «Cy Kas»
HUIIIN KOHKYPEHTOB. B nTore ke pasHoobpasue Ta-
KHUX BHJOB, KaK JUCTOEbI, IOCTEIIEHHO BO3PACTAET
JJa’ke B OTHOCUTEJIBHO MIOCTOSAHHBIX YCJIIOBUAX Cpe-
ABbI: «CTpeMJIeHHe» coolIecTBa KO Bce OoJblileit
nudpdepeHanul BedeT K TOMY, YTO BHIbI BCe
NJIOTHEE M IJIOTHEe «yMaKOBBLIBAIOT» CBOM HHIIIM,
JKMBS 10 IPUHIMITY «B TECHOTE, Aa He B 00ue».

BE3 YEI'O 9BOJIIOIITUH
BbITb HE MOJKET

OnHa 13 npuMeyaTeJbHBIX 0COOEHHOCTEH 01~
OTBI 3aKJIIOUYAETCA B TOM, UTO HAUMHAA, C CAMBIX
paHHUX 3ITAllOB MCTOPHUH, OHA (HOPMHUPOBAJTIACH
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OlTHOBPEMEHHO CO BCEMH CBOMMM COCTABHBIMH 4a-
CTAMHU U djeMeHTamMu. KoHeuHO, IO Mepe CBOEro
pasBuTUA OMOTa, KaK M «IloJlaraeTcA» HepaBHO-
BECHOI1 cucTeMe, Bce 0oJiee YCI0XKHANACh, CTAHO-
BUJIACh MHOTOOOpa3Hee B CBOUX NTPOABJIIEHUAX. Y1
BCe PABHO, e€cJIi¥ ObI MOKHO ObLJIO OIIPEIEIUTE Ka-
KHM-TO 00pa3oM HEeKUI YCJIIOBHBIN «JIeHb POXKJe-
HHUs» OMOTHI, TO B 3TOT JieHb Ha 3eMJie y>Ke ObLIHN
Obl: M «KUPIHAUYUKHN»-OPraHU3Mbl, U CO0DIIecTBa
3TUX OPraHm3MoB, cGHOpPMHPOBABIIHNECST B KOH-
KPETHBIX ITPHUPOJAHBIX YCJIOBUAX, U MHUIIEBbIE 11e-
MMOYKHU, CBA3LIBAIOI[AE PA3HBIX YJIEHOB COO0IIIeCT-
Ba B eJMHOE IIeJIoe.

W xoneuHo, OBLJIO OBI €IIle HEUTO TaKoe, «Iia-
TEHT Ha n300peTeHne» Yero HeCOMHEHHO IpUHAa-
JIeXKHUT O1oTe, — OMOJOrMYecCKHH BHII.

Ko m3 Bac, ynTaOIMUX KHUATH 110 OMOJIOTHH,
He BcTpeuaJ 3ToT TepMuH? W KTo ke He 3Haer,
yTo TaKk 0003HaualTcsaA HeKHe TPYyHIUPOBKU
0JIM3KOPOJICTBEHHBIX OPraHM3MOB, JIETKO pac-
MMO3HaBaeMble 10 BHEIIHEeMY OOJIMKY, TO €CTh IO
«BUAY» (OTKyZa ¥ moiwio 3To HadBaHue)? OmgHa-
KO 3a OOBIIEHHOCTBHIO, KaK 3TO HEpeJaAKo ObIBaer,
KpoeTcsi pyHAAMEHTAJIbHOCTh: OMOJIOTHYECKHI
BHUJI OTHOCHUTCSA K UHCJY CAMbIX OCHOBHBIX 3JIe-
MEHTOB, 13 KOTOPLIX COCTOMUT Omora. B ero or-
POMHOM 3HAYEHUH JIJIsI IIPOI[ECCOB, IPOUCXOASIIINX
B JKMBOH IIPpUpPOJE, B TOM YHCJE U DBOJIIOIHMOH-
HBIX, MaJIO KTO U3 YYeHBbIX cOMHeBaeTcsa. OmHaKO
1 CKEeIITHKOB XBaTaeT: JOJITWe CIOPhI, TO Pasro-
pasich, TO Ha BpeMs 3aTyxas, Be[yTcs O TOM, eCTh
JIU BUJI, & €CJIN €CTh, TO YTO 3TO TaKOe U KaK ero
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Kapa Jlunneii

NOHMMATh. B HayKe ITouTH Bcerjia Tak: yeM QyH-
JTaMeHTaJIbHee HeKoe ABJIeHHe NIPUPOibl, TeM Me-
Hee OHO IMOHSTHO U TeM 0O0JIbIIle CIIOPOB BOKPYT
Hero BeJieTcHd.

CBoii ocoObIil cTaTyC BUJI BIEPBBIE «00pe»,
NoKaJyii, B MIOPY 3aposKJeHUA OMOJIOTHUECKON
ifayKu cucremMatuku. 160 «oTern-ocHoBaTeJb»
HTOrO0 -BaskKHeHIero pasieijia 0MOJIOTHHN, 3HAMe-
HUTHIA mmBencKuit yuyeHwmiii Kaps JIumHHe# B
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¢byHIZaMEeHT Bceili eCTeCTBEHHOH CHCTEMBI JKH-
BBIX OPraHM3MOB IIOJIO’KMJI MMEHHO BHJ, a He
yro-aub0 apyroe. Ho mosHOe mpusHanue K BH-
Oy TPHUILIO B CBA3HM CO CTAHOBJIEHMEM COBpe-
MEeHHOH BOJIOIIMOHHON Teopuu. Bens mMeHHO
CJIOBO «BH/Ji» IIOMECTHJI B 3arjlaBue CBoei BhIja-
pouleiica kHuru Yapuans [lapBUH, ITOJIOKHUB €10
HayaJjio JapBMHU3MY: Bbl HaBepHSAKAa MIOMHHUTE,
4YTO OHa HaabIBaJlach «IIpoucxo'kaeHue BH-
IoB...». IlpaBia, 3mech ecTh OAMH MaJIeHbKUH
HIoaHC: caM JlapBUH KaK pa3 COMHeBAaJICA B pe-
aJLHOCTH BHJIOB, CUUTAas, YTO YUE€HbIe-0MoJoru
NMPUAYMAaJIA 3TO MOHSATHE IJIsI CBOero yaobcTaa.
ITonyyanoch, YTO KJIACCHK HAINHCAJl KHUTY O
MIPOMCXOXKJIeHUHN TOro, Yero Ha caMoM JieJie, 10
ero MHeHMIO, u HeT... Ho moaxe, y»ke B XX cTo-
JeTuu, ommubKa BEJMKOro OCHOBOIIOJIOXKHHKA
Oblyia MCIIpaBJieHa: Bo3o0Jiafajio yueHHe, B KO-
TOPOM BOOOII[e BCe 3BOJIIOIIMOHHBIE 3aKOHOMEDP-
HOCTH CTaJIM «BBIBOJAHTL» M3 IPOIECCOB, IIPO-
WCXOASAINNX B HeJlpax BHUJOB, a BCIO dBOJIIOI[HIO
«CBOAHUTH» K IpeBpallleHUsIM OJAHUX BHUIOB B
Ipyrue, — CHHTETHYECKAsd TeOPH S IBOJIOLMH.

Tak 4To »Ke 3TO TaKoe — OMOJIOTHUECKHII BH],
4TO 3TO 3a ocoboe MPUPOAHOE SABJIEHHE, NMPHUCY-
1iee, KaK ¥ OPraHMa3M, TOJIBKO ’KMBOM MaTepuH,
0e3 KOTOpPOro HA CaMoi "KM3HU, HU €€ 3BOJIIOI[MU
ObITH He MoOXXeT? YToObI MOHATH 3TO, JaBauTe
BCIIOMHHM, YTO MBI 3HaeM IIPO OPTraHU3MbI, TOU-
Hee, IPO UX «MeCTO» B OmuoTe.

Bo-nepBbIX, OHH IIPHCHOCOOJEHBI K OoJiee
WJIA MeHee «Y3KHM» YCJIOBHAM Cpejlbl, B pAMKax
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KOTOPHIX CYIIECTBYIOT HanboJiee yCIeuIHo, HO 3a
npeiejgaMd KOTOPBIX KMTh HE MOrYT: HaIpH-
Mep, Oesblit MeBeAb HE BRI’KHUBET B Taiire, a 0y-
pbIii MeABeAb — B IOJAPHBIX JIbJax. Bo-BToO-
PbIX, MHOT/Ia ¥ OPraHM3MOB BO3HHMKAIOT HOBbIE
CBOMCTBA, MO3BOJIAIOIINE MM OCBaHMBATh paHee
HeJJOCTYIMHbIe UM MCTOUYHHKHU XKM3HU: BeJb Ipe-
oK Oestoro MmeBeAsi OOMTAJ B TeX JKe Jiecax, 4To
¥ OyphI# copoauy.

3HAYUT, C OJHOM CTOPOHBI, GMOTEe HEOOXOAUMO
BCAYECKH OTCTAMBATHL «CAMOCTHMHHOCTh» KOH-
KPEeTHBIX OPraHM3MOB: TOJIBKO TaK MOJXKET IIOM-
JIEPYKUBATHCSA YCTOMYMBOE COOTHOIIIEHHE MEXAY
Pa3HBIMH 3B€HbAMM B MUIEBBIX IEIIOYKAX — 3a-
JIOT HOPMaJIbHOr0 (QDYHKIIMOHUPOBAHUS IIPUPOJ-
HbIX coobiiecTB. Ho ¢ Apyroil CTOpOHBI, HY>KHO U
Kak-To obecreynBaTh Oyaylliee TOMYy MJIA HHOMY
MI0JIEBHOMY HOBIIECTBY, IMOSABUBUIEMYCHA Y KaKO-
ro-HuOy/b «pPEeBOJIIOIMOHEPA», KOTOPHIA BO3HA-
MEpHJICS N3MEHHUTH 3TO COOTHOIIIEHHE B JIYUIIYIO

Bypvtii u 6eavtii medsedu
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CTOPOHY, — 0€3 3TOro He MOKeT ObITh 3BOJIOI[H-
OHHOI'O Pa3sBUTUA OHOTHI.

Ho... Ho ecTh 1 B-TpeThbUX: CYIIeCTBOBAHHE
BCAKOTO OTJEJILHOTO OpraHM3Ma OrpaHUYeHO He-
00IbIIINM BpEMEHHBIM OTpPe3KoM. Jlaske eCiu 3TO
He 0aKTepUs- «OMHOMUHYTKAa», a CEKBOI A, JKUBY-
11ad ThICAYY JIET, Pa3Be 3TOT CPOK CPABHUM C COT-
HAMHW MUJIJIMOHOB JIET Pa3BUTUA KU3HU HA 3eM-
ne? 3HAUWUT, HYKHO yMeTh IIPEOJOJIEBATH 3TH
paMKH, OpPraHusysa KaKuM-TO 00pa3oM Iiepegauy
U3 MTOKOJIEHUS B MOKOJIEHHE CBOMCTBEHHYIO opra-
HU3MaM CIIOCOOHOCTB, M CYIIECTBOBATH B OIpejie-
JIEHHBIX YCJIOBUAX, U MEHATHCH.

Kaxk BBl IOMHMTE, C CAMOr0 HauaJIa MbI TOBOPH-
JIA O Pa3HOTO poJia «IIOTOKaX», MIPOHU3BIBAIOIITHAX
BCe CyIIlee B 3TOM MUpE, M, B YACTHOCTH, O ITIOTOKaXx
BelllecCTBa U 9HEPruH, «IIPOTEKAIoIINX» B GHmOTe.
Ho ecTs elie oiH THII TOTOKOB, 0 KOTOPBIX ITOKAa
He OBLJIO peuH: 3TO IIOTOKHU IeHeTHYeCKOoil nH(pop-
Malu¥y, KOJUPYIOIIeid CBOMCTBAa OpPraHW3MOB B
tdopme monekyn [JTHK. IToToku BemiecTBa U sHeEp-
MM, Kak BBl y)Ke 3HaeTe, OPraHu30BaHbI ITOCPES-
CTBOM IIHMIIEBBLIX IlenoYyeKk. A HH(MOPMAIMOHHELIE
MMOTOKH OPraHM30BaHBbI IIOCPEJCTBOM KaK pa3 Tex
CTPYKTYPHBIX €JUHHI][, O KOTOPhIX HJAET pedb, —
IMOCPECTBOM OGHOJIOTHYECKHX BUIOB. VIMEHHO ¢ uX
IIOMOIIIBbIO OMOTA pelllaeT ABe KaK 6yATO B3aMOMC-
KJIIoUaloue 3ajjayl — obecleyuBaeT U «KOHCEpP-
BATHBHOCTbL», U «HU3MEHSIEMOCTb» CBOMCTB opra-
HHU3MOB B ITpOIlecCe MCTOPHUUYECKOro Pa3BUTHA.

TakuM o00pa3oM, BHUABLI «CO3JaHBI» KHBOM
NMPUPOAOHN AJISI TOr'0, YTOOBI, C ONHOH CTOPOHBEI,

72



3alUIIATh OT «Pa3MbIBAHUA» II0JIE3HBLIE CBOMCT-
Ba, MIpUOOpeTeHHbIe OpraHM3MaMi Ha IpeAIecT-
BYIOIIUX 3TANax 3BOJIIOIUA, B, C APYTOil CTOPOHEI,
00eCcIIeunuTh BO3MOXKHOCTh Ilepefauyd MX I10Je3-
IIBIX M3MEHEHHH MNOCJeAYIOIINM NOKOJIEHUSAM.
JTO JOCTUraeTcA JOCTATOYHO IIPOCTHIM CpEJCT-
BOM — pezyaiupo8aHuUemM DA3MHONCEHUS 0p2a-
nu3mos. CKpeniuBaThCs MeXAY co00i «J03BO-
JIEHO» TOJIbKO TeM 0CO0AM, KOTOphIe OTHOCATCS
K OJHOMY M TOMY K€ BHJY; HAIIPOTHUB, BO3MOXK-
HOCTH PA3MHOKEHHUA 0co0eil pasHBIX BUAOB (TaK
HasplBaeMasad MeKBHUJAOBaA rHOpPMAN3ANUA) I10-
naBaserca. C aToil mesbio B Ipollecce 3BOJIO-
MM BHIPA0ATHIBAIOTCA CIleIMAJNIbHbIE HU30JIUPY-
IMe MeXaHu3MbI (MbI TOJpoOHee MOrOBOPUM
060 BCeM 3TOM B Apyroii rinase). UmenHo 6Jaro-
napsi UX JNeiCTBHUIO Bce 0coOM OAHOro BHJa CO-
XPaAHAKT CBOMCTBeHHbIE €My IIPHUCIOCODOJIeHU,
HeoOXOqUMbIe B 3aHMUMAEeMOii 3TUM BHJOM 3KO-
JIOTHYEeCKOM HHUIIe. 3aTO €CIM Yy KaKOoro-To u3
OPraHM3MOB IIOSIBMJIOCH HOBOE II0JIe3HOE CBOM-
CTBO, OHO IIOCPEJICTBOM BC€ TOT'O K€ pa3MHOXKe-
HUSA MOCTEIIeHHO NepefaeTcd APYruM 0co0aAM M
B KOHIle KOHI[OB CTAHOBUTCS XapaKTEepPHBIM
MPU3HAKOM HOBOI'O BH/A.

ITosBIeHME KaXK 100 3BOJTIOIMOHHOI'0 HOBIIIE-
CTBA O3HAYAET «yMHPAHHE» OJHOTO M «POXKIe-
ilie» M3 Hero Apyroro B1uja, TO eCTh BHI000pa3o-
BaHMe. SGHAUUT, Telnepbh Mbl MOXKE€M YTOYHHUTL: B
MCTOPUUYECKOM Pa3BUTHUM OGHMOTHI HE OPraHMU3MBbI, a
BAABI IPEBPAIAIOTCA U3 OAHUX B APYTruUe, TeM ca-
MBIM OPraHM3ys BeCh «IIOTOK 3SBOJIOIMH» B
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(hopMe MHOXKECTBA «I[eN0UYeK» CMEHAIOIUX OANH
apyro# BuaoB. IIpuuem Ouosiormyeckass 3BOJIIO-
[IUsI He 3HAEeT «IlepephIBOB»: KakJad TaKasd Iie-
IIOYKa, OT IIEPBOTO [0 IIOCJIe{HEr0 3BeHa, ABJISAET-
CSl CIUIOUIHOM. ITO 3HAYMUT, YTO CYUIECTBYET € M-
Hasl IIOCJIefOBATEJbHOCThL BHJOB, HAIIpUMEpP, OT
KaKoro-HMOyAb CBePXIIPUMHUTHUBHOIO MUKDOOpPra-
HuU3Ma 10 4YenoBeka. Kak u IuigeBbie IENOYKH,
«3BOJIIOIIAOHHBIE IIEMMOYKHU» BETBATCS — BHIbI
pPacxoAsATcs IO Pa3HBIM 3KOJIOTMUYECKUM HUUIAM.
Ho ecTb ¥ OTJIMUUS: 3TH IEIOYKH ITOUTH HUKOTJA
He nepeceKkaioTcs (pas3Hble BUAbLI peAKO rubpuau-
3UPYIOT), a BOT «OOpBIBAIOTCA» OHU, HAIIPOTHUB,
OYeHB JJadKe 4YaCTO — BHUJbI BBIMUPAIOT.

«Ilemoyku» pasMHOXKEHUSI OpPTaHU3MOB
00BIYHO M300pa’kaloTcid KaK POAOCJIOBHBIE CXe-
MBI — «TeHeaJioruyecKue apeBeca». CXOOHBIM
06pa3oM «0(OPMISIOTCS» U IEIIOYKH BUAOB, U3
KOTOPBIX «COCTOHUT» (PHJIOT€He3: TOJHKO B JaH-
HOM cJIy4ae cxeMa Ha3bIBaeTcs He reHeaJlornyec-
KHM, a 9BOJIIOIMOHHBIM (MU (hpuIOreHeTHYEC-
kuM) apesom. Kcra-
™, Yapasd [lapBuH
OBII OZHHUM H3 Iep-
BbIX, KTO cTaJ M3006pa-
JKaTh 3BOJIIOIMIOHHBIE
JapeBeca.

Kak ’xe «pacretr»
9TO 3aMeuaTejbHOE
«apeBo xu3Hu» ? CHa-

Cxemamuueckoe uzobpaxce- 1aJ1a BO3SHHKaeT HO-
Hue 9801LI0UUOHH020 Opeéa  BBIA BUJ, NBITAIOUUI
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¢BOE€ CYACThE B JBOJIOIIMM: 9TO HA 3BOJIIOI[MOH-
1IOM JApeBe IMOSABHUJICA KpolleuyHbIN mober. Ecin
BUAY IIOBE3ET, TO OH YKPEIHUTCA B CBOEH 9KOJIOTH-
YCCKOI HHIINE M He BBIMPET M3-3a KaKHX-JIn00
lepTypOanuii BN HEe BBIJEPYKAB KOHKYPEHIIUU.
JTo OyaeT o3HAUAThH, UTO 3aUYaTOUYHBLIA mober Ha
DBOJIIOITMOHHOM JIpeBe He «3aCoX», a IIpeBpaTuJI-
¢s1 B He0OJIBIIIYIO BeTOUKY. IIpu 6/1aronpusiTHBIX
YCJIOBHSAX, €CJIU ellle U «COCeAHHEe» HHUIIHU OKa-
JKYTCS HHKEM He 3aHATBIMH, HOABJISETCA BCe
OoJspiie M OOJIbIIlEe IIOTOMKOB TOr'O IPEeAKOBOrO
Bua. S3HAYUT, mober Bce 0OJIbIIIE BETBUTCSH, CTA-
HOBUTCA Bce Touamie. M ecim oxkaswIBaeTcsd, 4TO
yAa4YJIUBLIA BHUJ-OCHOBATEJb «HAIlleJ» HOBOE,
BeCbMa MNepCHeKTUBHOE HallpaBJIeHWE 3BOJIIO-
UK, TO M3 OJHOro IPEAKOBOIO BHAA B KOHIIE
KOHIIOB ITOJIy4yaeTcsi oOIIMpHAsA rpymnmna, 3axBa-
THIBAIOIIAS IEJYIO alalITUBHYIO 30HY. Tak mober
npeBpaljaeTcsa B TO, UTO CaJAOBOJA Ha3BaJ ObI
«CKeJIETHOH BEeTBHIO» 3BOJIOIMOHHOIO JepeBa
XKUBHH.

ITomo6HBIM 06pa30M M MPOMCXOAMUIIO CTAHOB-
JIeHHe IIPaKTHUYEeCKHU BCeX I'PYII OPraHU3MOB, Ta-
KUX KaK, HalmpuMep, HaseMHbIe IT03BOHOUYHEIE.
OT KaKoro-To pogoHa4YaJbHOT'O BUJa KHUCTEIepoi
pLIOLI BOBHHKJIM BCE BUAbI 3eMHOBOJHBIX, OT Ka-
KOT0-TO M3 3TUX BHOB BO3HMKJIM BCE BUABI pell-
THJINHI U Tak nanee. Ho, yBbI, MBI HUKOTla TOYHO
ile y3HaeM, KaKO#M BHJ OT KaKOro ITPOM3O0IIeJ,
0COOEHHO ecJIM peub ujeT o0 MCKOomaeMbIX opra-
HM3MaX; IPUYEM UEM JpeBHee IIPeJOK, TEM MeHb-
IIe y HaC UIaHCOB ero OOHAPYKUTh M PACIO3HATH
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cpenu copopuueii. Tak 4To B paccykJeHuAX 06
SBOJIIOIIMOHHBIX ApeBecax HY)KHO Bcerja JesiaTh
CKHAKY Ha HEIOJIHOe 3HAHWe UCTOPUM 1, TOBOPSI O
MMPEeaKOBBIX (hopMax, JIydllle UMeTh B BUAY He Ka-
KOM-TO OAMH KOHKPETHBIA BHJ, a IPYIIy U3 He-
CKOJIBKUX OJIM3KOPOACTBEHHBLIX BHUAOB. Tak Oy-
JIIeT yecTHee.

IIOPAJTOK B XAOCE

OnHo M3 cJyIeCTBUI NOJITOTO IIpollecca pa3Bu-
THS YKU3HHU HA 3eMJle — HeBepOATHOE pa3HooOpa-
3ue KUBBIX oprauu3aMoB. Kak pazo6paThbcs B 3TOM
«Xaoce», KaK B pa3HOOOpa3uu OpraHu3MoOB HANTH
OIIpeJleJIEHHBIN €CTEeCTBEHHBIN MNOPSANOK, MOAUHU-
HAIIUACT KAKOMY-JI100 3aKOHY IPUPOABI?

Bcskasa Hayka HallejleHa Ha IOMCK 3aKOHOB,
YIIPABJIAIONINX IPUPOAHBIMYU ABJIeHUAMU. Hanpu-
Mep, acTpou3uKa M3ydaeT 3aKOHbI JBUIKEHUSA U
pPa3BUTHUSA HeGECHBIX TeJI, a PU3NKa MUKPOMHUPA —
3aKOHBI IpeoOpa3oBaHus APYT B pyra djJeMeHTap-
HBIX YaCTHIL. IBOJIOIMOHHASA OMOJIOrnsa 3aHIMAaeT-
cA IIOMCKOM 3aKOHOB, COT'JIACHO KOTOPbIM BO3HUK-
JIO OrPOMHOE pasHoo0pasre MHUpPa >KUBBIX OpraHn3-
MoB. Ho KaK MOKHO IOHATH IPHYUHLI BOSHUKHO-
BEHHMs CAMBIX Pas3HbIX KMBOTHBIX M DACTeHUM, He
M3Y4YUB OMOJIOrMYECKOr0o pasHooOpasusi, Kak OHO
OpPraHu30BaHO, KAKOB B HEM IIOPANOK ¥ TaK aajee?
ITUM 3aHMMAaeTcHa ocobass HaydYHasd JUCIUIIITHA —
CHCTeMaTHKa. 3aKOH ke, KOTOPLII OHA HIIEeT, — ec-
TeCTBeHHasd CHCTeMa >KUBBLIX OPraHU3MOB.
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IlocMmoTpuTe BOKpYTr cebs: BbI YBUAHUTE, UTO
OpPraHMu3Mbl MOJKHO CIrPYINHPOBATHL TE€M WJIU
WHBIM 06pPa3oM. ITO M €CTh «BHeIlIHee», TAK CKa-
3aTh, IIPOSIBJICHUE MMOPAJKa. Bbl HaBepHSKA Jier-
KO pas3JIMYUTEe, HAlpAUMep, MJEKONHNTAIOIINX,
11ACEKOMBIX M pacTeHusA. ECTh i1 B 3TOM NpPOAB-
JICHHe 3aKOHa, eCTeCTBeHHO# cuctembi? Bos-
MOJKHO, fJa. Tak »Ke JIerKo Bbl pasfesinTe BcCeX
)KUBOTHBIX 110 OKPacKe, CKakeM, Ha I0JIOCAThIX,
IIATHUCTHIX M1 PABHOMEPHO OKpAUIeHHBIX HUJIH Ha
cephIX M OKpAIlIEeHHBIX B APYyrue IBeTa. A B 3TOM
CCTh IPOSBJIEHHE eCcTeCcTBeHHOiT cucreMbli? Ha
cBOEM COOCTBEHHOM OIIbITe (2 JIyullle IO KHUram
WJIX CIIPOCHB KOrO-HHUOY/Jb) BbI pa3/ieIuTe opra-
IHA3MBI Ha C'hbeNOOHbBIE U Te, KOTOPhIE Ja‘Kke Ipobo-
BaTh He CTOUT. V1 B 3TOM TOXKe MOYKHO yCMOTPETH
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Mbiwe, myxa, ranvamra
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ecTecTBeHHYIO cucTteMy? Ho Bean Bce Tpu «cucTe-
MbI» , KOTOPBIE BBl TOJIBKO UTO AJIs cebs1 pa3pado-:
TaJN, He COBNAaAAIOT APYT C APYroM. A eCTeCTBeH-
Has CUCTeMa, KOJIb CKOPO OHA 3aKOH >KUBOM IIpH-
pPOABI, HOJYKHA OBITH €IUHCTBEHHOI!

HagepHoe, pacio3HaTh 3Ty €IUHCTBEHHYIO CH-
creMy OyIeT Jierue, ecjia mpejcTaBuTh cebe, Kako-
Ba OCHOBHAA IPUUYMHA BO3HUKHOBEHU S pa3HO0oOpa-
ausa. Korjga-To ee HICKaJIi B IPpOMEICJIe 60)KueM (X0-
TS eABa JIX KTO 3HAJI, 4YTO 3TO TAKOE), KOTZa-ToO — B
«HJesaXx» U «apXeTHUIax», KOTOpble KAKUM-TO 00-
pa3oM «OpPraHM3yloT» BcCe cylljee B 3TOM MHUpe (HO
kKakuM?). B HacToslee sxe BpeMs TaKyi0 IPUYNHY
0OJILIITMHCTBO OMOJIOTOB BUJUT B IIpoIlecce UCTOPH-
YEeCKOro pas3BUTHS OMOTHI, TO €CTh B 3BOJIIOIMMU.
OTcroza SICHO: €CTeCTBEHHOM JOJI)KHA CUMTATHCS
TaKasg CHCTeMa, B KOTOPOM 3BOJIIOIMOHHAA HUIEs
BBIpa’KeHa Hambosiee moiHO. TaK 3BOJIIOIMOHHAA
TEOpPHUA U CUCTeMaTHKa 00beJUHUINCH, YTOOBI CO-
001112 BBISIBJISITh U 00'BACHATH Pa3HOOOpa3ue Mupa
SKUBBIX OPIraHU3MOB.

CaMoii moaxonasaieil (popMoii mpencTaBJIeHUsT
X0Za 3BOJIIOIIMM, KAK Bbl yXKe 3HaeTe, SIBJISETCS
SBOJIIOIIMOHHOE JIPEeBO, KOTOpOe JIOAU DPUCYIOT,
4yTOOBI YIOCTOBEPUTH, KTO OT KOTrO U KOTJa Ipo-
nsowmen. Ha sToMm apeBe, KaK HAa KaKOM-HUOYIb
caMoOii OOLIYHOIT A6JJ0HEe MU OCHHE, eCTh, 0bpas-
HO I'OBOps, BETBU Pa3HBLIX NMOPAAKOB — KOHIIe-
Bble, «CKeJIeTHBbIE» U TaK fajiee. 3HAYUT, B CHCTe-
M€ MM JOJI>)KHbI COOTBETCTBOBATH I'PYIIIIUPOBKU —
B CHCTeMAaTHKe X Ha3bIBAIOT TAKCOHAMH — TOJKe
pasHbIX HOPAAKOB. M3 aToro mojydaercs, 4To
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YCTPOMCTBO €CTeCTBEHHOM CHCTEMBI 4eM-TO Ha-
NOMHHaET YCTPOMCTBO BONHCKHUX HacTeil — OHO
Hepapxuueckoe. Ilogo6HO MOJAKaM; pOTaM,
B3BOJlaM; B 3TOIl CHCTEME eCThb pPa3Hbie ypOB-
HY, B CHCTEeMaTHKe HMX Ha3bIBAalOT PaHTaMH.
Hauspicimuii paHr, KOHEUYHO JKe, Y MHpAa XU~
BLIX OPraBEU3MOB, JlajJiee HAYT NapcTBa, THILI,
KJIacChl, OTPAALI ¥ TAaK Aajiee 10 HUCXOAAIIeH
10 BHAA. ‘

Bbl HaBepHSIKA 3HAKOMBI C BaXXHEWIIHMH
rpyniaMu OpraHu3MoB, XOTS 1 He 3a[yMbIBAJIUCh
HaJ| T€M, TAKCOHBI JIH 3TO M KAKOBHI UX PaHIH.
Tak BOT, Teneps BHI Gy/ieTe 3HATH, UTO, HAIIpUMep,
XMBOTHBIC W PACTEHMSA — 3TO IapCTBa, MOJLIIOC-
KM — THI, HACeKOMbBIe W MJIEKONMHTAalomue —
KJIACChI, KUTHI ¥ I'PLI3YHBI — OTPAXABL.

THD

(nanpuwmep,
Tun XOPAOBBIE)

KJACCBHI
(nanpumep,
xnacc Maexonnrasoiuse)

OTPSABI
(nanpumep,
orpsa Ipuisynsr)

CEMEVICTBA
(Hanpumep,
cemeficTBo Muuuunbie)

- POJbI

Mumun zomosrte  Kpuicw Mumu necHsie MBImIK MANIOTKH

Yempoiicmeo uepapxuuecroii cucmembt

79



Kaxk e J0J2KHBI TPYNIINPOBATLCSA TAKCOHBI ¥
KaK JOJI’KHA CTPOUTHLCS €CTECTBEHHAsA CHCTEeMa
MHPAa JKUBLIX OPraHU3MOB, 4YTOOLI HAWIYYIIAM 00-
pPasoM COOTBETCTBOBATH 3BOJIIOI[MOHHOMY ApeBy?
OueBUAHO, UTO OPraHU3MbI, «CHUAAIIHNE» Ha Of-
HOM BeTKe, SABJIAIOTCA OJIU3KOPOACTBEHHBIMH U
OTHOCATCS K OJTHOMY TaKCOHY, €CJIM JKe Ha pas-
HBIX BETBSIX, TO CTENeHb POJACTBA MEHBIIIEe, MX
HY’KHO OTHOCHUTHL K Pas3HbIM TaKcOHaM. MHbIMH
CcJI0BaMH, AJIA IIOCTPOEHUSA eCTECTBEHHOI cucTe-
MBI COTJIACHO 9BOJIIOIIMOHHBIM IIPUHIIMIIAM Opra-
HU3MBI cJIeAyeT 00beAUHSATH 110 POACTRBY.

Kazanoch 6b1, KaK 340POBO: €CTh IIO-apMei-
CKY YeTKHUH NPUHIUI YCTPOHCTBA €CTECTBEHHOM
CHCTEMBEI, OIIpeJleIeHa «CTPaTerus» CUCTEeMATH-
KM — rpynmnupoBaTth mo poacTBy. OcTasmochk
TOJILKO «paclmucaTh» OPraHU3MbI IO TaKCOHAaM,
CJIOBHO COJIZaT-HOBOOpPAHIIEB MO MOApa3/e/ieHu-
AM, U Ha 3TOM HayKa CHCTeMaTHKa KOHUYHUTCSH,
pemuB cBou 3agauu. Ho BoT 6ega — He moJsrydya-
ercsa. OTKpoiiTe HECKOJIbKO KHUT I10 00IIIel 6no-
JIOTUX ¥ Bbl YBUAMUTE, UTO IPDUBEJEHHLIE B HUX
CHCTEMBLI HEe COBIIQJAIOT, XOTA KaKJaas NMpemoj-
HOCHTCS KaK «ecTecTBeHHasi». ToMy ecTb He-
CKOJIbKO IIPUYMH.

OnHa M3 HUX, KaK TOBOPHUTCS, JIEXKUT Ha ca-
MO ITOBEPXHOCTHU — 3TO OTKPBLITHE HOBBIX Opra-
HU3MOB HJIM OTKPBITHE HOBBIX HMX CBOWCTB, 3a-
CTaBJAIOIINX IEepPecCMOTPeTh MOPOil BCIO KOHCT-
PYKITHIO 3BOJIIOIIMOHHOIO ApeBa. Korpa-to He 1mo-
JI03peBaJId O CYIIeCTBOBAHUHU ITPOCTEHIITNX OJHO-
KJIETOUHBIX OopraHuamoB. OTKDBIB UX, IIOHAYAJY
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ie 3HaJIM, UTO Y OaKTepuil 1 nHby30puii (Bce OHM — OfI-
HOKJIETOUHbIE) IIPUHIIUINAJILHO MMO-PA3HOMY «yIla-
KOBaHBI» HOCUTEJIU FeHeTUUeCcKoil MHGOpMAaIluy —
mosiekyabl [JHK. Ja uTo TaM roBopuTh, €CcJIu B
camoM KoHIle XX cToJileTHA y4eHbBIMHM MOCKOB-
CKOro yHUBepCcHuTeTa ObIJ OTKPHIT COBEPIIEHHO
HOBBIM THUI TJIYyOOKOBOAHBIX 0ECIO3BOHOUYHBIX
JKUBOTHBIX — BeCTHMeHTHU(epbI!

Jpyrasa npuunHa ropaszio cepbe3Hee: YBHhI, ¥
y4eHBbIX HET METOJOB, MO3BOJAOIINX JOCTATOU-
HO CTpPOro CyAMTb O poacTBe. [leACTBUTEJIBHO,
Beqb OMOJIOTM, H3yYaAKINe 3BOJIOIMOHHBbIE
MpOIleCChl, HEe pacIoJiaraloT HUYEM, 4TO ObLIO
ObI IIOXOXKe Ha «CBUJETEJIbCTBO O POKAEHUU»
JKUBBIX opraHu3dMoB. Kak ke Torma «usMme-
pPATH» UX POACTBO?

BcnoMHMTE, KaK BbI TOJIBKO UTO IIPOOOBAIN
KJlacCU(pUIUPOBATh OPraHM3MBLI IO OKpacke
WJIA 1O MPUTOJHOCTU B MUIIY: Bbl 00 beAUHSAIN
WJIA pa3fiesldjy UX B 3aBUCUMOCTH OT UX CXOJ-
CTBa IO TeM HJIM MHBIM Npu3HakaMm. Tak BoOT,
MIMEHHO B CXOJICTBe U CKPBbITO poacTBo! Ho He Bo
BcAKOM. CXOACTBO IO OKpacKe OTpa’kaeT pPOJ-
cTBo? Bpax au. A mo mpusHakaM, 10 KOTOPHIM
Bbl OTHAeJAeTe MJIEKOMUTAIOI[MX OT HACeKO-
MmbIx? CKOpee Bcero, fa. BoT 31ech-TO MbI I10J0-
UIJIX K CaMO#l CYTHU: OKa3bIBaeTCH, IO OLHUM
NIPpU3HAKaM MOXKHO CYAMTH O POJCTBE, IO APY-
ruM HeT. Teneps 3afjaya — HAYUUTHCA 3TU IIPU-
3HAKU pa3jinyarTh.

ITocmoTpuTe, KaK NPOUCXOAMJIA SBOJJIIOIHUSA
KOHEYHOCTEe! Ha3eMHBIX MO3BOHOUHBIX. Korga-tTo
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BO3HHUKAaJIa KHUCTenepasa pbiba ¢ 0COOBIM cTpoe-
HUeM IMJIaBHUKOB. OT Hee cHayaJia IMPOM3OIIJINA
3eMHOBOJHBbIE, y KOTOPBIX 3TH IIJIABHMKM ITpe-
BPATUJIUChH B JIAIIbl, 3aTeM JIAIbl IEPEIIJIHN «II0
HACJIe[CTBY» K PENTHUIIUAM U MJICKOIUTAIOIINM.
A y Tex y»Ke OHU Ipeo6pa3oBaINCh B CAMbIE Pas-
Hble KOHCTPYKIMHM — HANpUMep, B KPbLIbS Yy
NTEepo3aBpOB, IITUIL, JeTYyUYuX MbIinieir. Tak uTo,
OKa3bIBaeTCs, NTUYbe KPbLJIO — IPOCTO BHIO-
U3MEeHEeHHbIA NepegHUN IMJaBHUK TOM caMoii
KHCTenepoii puiObl, C KOTOPOI BCe M HAUYaJIOCh.

A Temepb, KOrjja BbI 9TO 3HaeTe, CPABHUTE
KPBLJIO ITHUIIBI ¥ Hacekomoro. Beab 3To coBep-
IIIeHHO Pa3Hble KOHCTPYKIIUM, IPUUYEM He TOJIbKO
10 CTPOEHUIO, HO U — 3TO caMoe rjaaBHoe! — 110
MPOUCXOXKAeHUI0. Beb y HACEKOMBIX — BbI 00
3TOM y3HaeTe JaJjibille — KPbLIbsS BO3HUKJIU HE U3
HOT, a 13 OOKOBBIX CKJAaAOK Tega. Tak 4ro ecam
CYAUTH O POACTBE NTHII, TO IIOHATHO, YTO OHU —
POACTBEHHUKHU PENTUJINM, a HEe HACEKOMbIX, XOTs
¥ JIeTaIOT, a He M0JI3aI0T.

BoT u nmosyyaeTcsi, 4TO, €CJIU IPU3HAKH BO3-
HUKJHA U BUAOU3MEHSJINCh B XOJle 3BOJIOIUU
KaKOM-TO OAHOM I'PYIIIbI OPraHU3MOB, OHU CEU-
Odemenu 6au3K0z0 podcmea 6cex 4AEHO08 IMOil
epynnot. Takve NpU3HAKYU NPUHATO Ha3bIBATh
romosorudyHbiMu. HaobGopoT, eciu npusHaAKHU
BO3HHUKJIM COBEPIIEHHO Pa3HBIMU NMYTAMM, OHU
He MOTYT CBUJETEJbCTBOBATh O POJICTBE: TaKue
[IpU3HAKM Ha3bIBAIOT aHaJoruuHbiMu. CiaenoBa-
TeJbHO, YTOObI PEKOHCTPYUPOBATh XOJ MCTOPH-
YeCKOTr0 Pa3BUTUA KUBOTHBIX M PACTEHWH M HA
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T'omonozusa nepedreil KoHeuHocmu amgpuouu (1),
nmuyst (2) u nemyueit moiwiu (3)

5TOM OCHOBE BOCCO3/IaTh UX €CTECTBEHHYIO CHC-
TeMy, HEOOXOQMUMO TpeXkJe BCero cpeiu Oorpom-
HOTO MHOKECTBa IPU3HAKOB HAYYUTHLCA BBIAB-
JIITh TOMOJIOTMUYHBIE U OTCEMBATh aHAJOTMYHLIE.

Yamie Bcero CBHUAETEJILCTBA POJACTBa opra-
HU3MOB MIIYT CpeAX MOP(HOJIOrMYeCKUX IIPU3Ha-
KOB: TaK Y CJOXKMJIOCh McTopuuecKku. Ho Benb
SICHO, YTO UYeM MeHee CXOAEeH «IJIaH CTPOEHUA»
JKUBBIX CYILIECTB, TEM MEHbIIle MOYKHO HaWTH y
HUX ¥ TOMOJIOTUYHBIX IPU3HAKOB. [JelfiCTBUTEIb-
HO, YPe3BBIUAHO TPYAHO OOHAPYKUTHL UTO-JINOO
ob111ee B CTPOEHUY MJIEKOIMUTAIONIEr0, IIBETKOBOI0
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pactenus u 6aktepuu. IlosTomy B mocjenHue ro-
bl BCe Yallle O POJACTBE CYASAT II0 CTPOEHUIO MaK-
poMoJsieKyJ — 0esiKkoBbIX, a To U JHK, Beas mx
KOH(Urypanusa 3a4acTyi YyHacJeJoBaHa OT ca-
MBbIX NEepBBIX YKUBBIX cymiecTB. IIpuuem coBpe-
MeHHbIe MEeTOAbl IeHeTUYECKUX HCCAeJOBaAHMMI
CTOJIb GUIUTPAHHBI, YTO YAaeTCcA pacinppoBaTh
yuyacTku MoJieKyJyabl JHK «c TOUHOCTBIO 10 MHAM-
BHAJAa»: OKA3aJIOCh, YTO OHU CTOJIb YKe crneruduy-
Hbl, K&K ¥ NanuJUISIPHbIE Y30Pbl HA MOAYIIIeUKaXx
MaJbIieB.



9BOJIOIINA
B JTENCTBUH

1







9TO TJIABHOE CJIOBO
«ATATITAITAS »

IIpomecc 3BOJIIOIIUM MOYKHO IOHUMATh IIO-
pasHomy. Kak MbI yiKe BBISICHWJIM, 3TO U CaMO-
pasBuTHE OMOTHI KaK IeJIOr0, X IPOUCXOXKIeHNe
BHUJIOB, /Ia ¥ IIPOCTO M3MEeHEHHe KUBBIX CYIIECTRB
IO/l BANSAHNEM YyCJIOBUM obuTaHusa. Pasymeercs,
Ka)Kaoe U3 TUX OIpefieJIeHU# CIipaBeAJINBO, I10-
CKOJIbKY OTpa’kaeT KaKyI-TO CTOPOHY 3TOTro
cJIOKHelIIero siBjaeHusa npupoabsl. Ho ecan mo-
OBITATLCS B CXKaToil (popMe BBIPA3UTH IJIaBHOE,
CyLIeCTBEHHOE, YTO eCTh B OMOJIOTMYECKON 3BO-
JIOIUN, TO, MOXKAJYH, BaXKHEUIIUM JJid Hee Oy-
JIeT IPoIiecC MPOUCXOXKACHUS aJanTalMi.

Apanranusa (uau, mMpole roBops, IMPHCIIOCO0-
JIECHME) — 9TO BCAKOE CneyuaibHoe C80UCmae0 Huso-
20 OP2AHU3MA, NO3BONAIOULEE eMY BbLIHCUMb 6 onpe-
OeneHHbLX Ycaoausx cpedot. VI He TOTBKO BBIXKUTD,
HO M OCTaBHUTh IIOCJIE
cebsA MOTOMCTBO — 0e3
aTOro He Oymer camoit
sBoJoniMM. nIxaHue
>)kabpaMu, Kak y pbIO
WJIY paK0oOOpas3HbIX, —
aganTanusa K BOJHO-
My oOpasy °"KU3HH, a
IbIXaHHWe  JIeTKUMH
(KaK y IMO3BOHOYHBIX)
W TpaxeaMu (Kak y
HACEeKOMbIX) — K Ha-
semHoMy. Kpeliaba —
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ajanTanus K moJjery, Horu — K XoAb0e, IJIaBHU-
KM — K IIJIaBaHUIO. MJIeKOIUTAIOI[ME POXKIAIOT
HeOOJIbIIIOe YHCJIO XOPOIIO Pa3BUTHLIX JEeTEHbI-
e, a OOJBIMIUHCTBO BOAHBIX 0€CIIO3BOHOUYHBIX,
[la ¥ pbIOBI OTKJIAJbIBAIOT MHOTHE THICIYUN UKPHU-
HOK — BCe 9TO pa3Hble aJjalTallii K TOMY, YTOOBI
olpeJieJIeHHOE YHUCJIO TOTOMKOB JJOCTUIJIO B3pPOC-
JIOTO COCTOAHUA. B KUIITeYHOM TpaKTe TePMHUTOB
obuTaT 0coOble OAHOKJIETOUHBLIE OPraHU3MBI:
9TO MX B3aMMHAaA ajalTaliisa, MO3BOJAIONAA Of-
HUM (IIPOCTEHIINM) CYIIIeCTBOBATH B OTHOCHUTEJIb-
HO CTaOMJIbHBLIX YCJIOBHUAX M IOJIy4aTh B M300M-
JIUML KOPM, a ApPyruM (HaceKOMbIM) — yCBaMBaTh
NPOAYKTHI PAa3JIO’KEHUsA KJeTYaTKH, KOTOPYIO
OHU CaMU NepPeBapUTh He CIIOCOOHBI.

MHorue ajanTanmuy MMeIOT KOMILJIEKCHBIA
XapakTep, B COBOKYIHOCTH «IOATOHAS» BeCh Op-
raHusM K TpeboBaHUAM cpefbl. IloaTomy mo 06-
JUKY KHUBOTHOTO 3a4YacTyIO JOCTATOYHO JErKo
OnpeneJuTh, XOTsA ObI B 00X YepTax, KaKoi 06-
pa3 *KM3HM OHO BeJeT. ¥ OBLICTPO IJIaBAIOLIMX
aKkyJbl, TYHIA, AeJb(PUHA TEJO BLITIHYTOE, TOP-
nmegoodpasHoe, uaeajabHO O0TeKaeMoe, a y IPH-
JOHHBIX KaM0aJIbl MJIM CKaTa OHO IIJIOCKOE, YTOObI
MOXKHO OBIJIO JIETKO CIMThCA C CyOCTpaTOM.

BriBaroT, BIpoueMm, u «y3KHe» aflanTaiui, CBs-
3aHHbIE C HEOOXOMMOCTBIO PEIINTh KaKYIO-TO OJHY
ClelaJbHYI0 3alauKy. B I0)KHBIX Jlecax »KHBET
CTPAaHHOE HAaCeKOMOe — HAaJIOUHUK, Ha3BaHHOE TaK
3a oco0oe CTpoeHHEe Teja: OYeHb TOHKOE, BBITSHY-
TOe, C MIMHHBIMK Horamu. Korza maJIOUHMK Hemo-
JBVMIKHO CUAT HA BeTKe JepeBa, ero OYeHb TPYAHO
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ITanounuk

OOHAPY’KUTh — HU JaThb HU B3SATh IIPOCTO CyXas Be-
TouKa. Tak OH MPUCIOCOOMIICS K 3aI[UTe OT Bparos.

Ho BoT Gena: yHUBepCaJIbHbIX IIPUcCHOCObJIe-
HUH He cymiecTByeT. Priba, ocraBuiasca Ha JHe
nepecoxiiero osepiia, oopeyeHa Ha cMmepTh. Ho
TO JKe caMoe MPOU30HAeT U C II0JeBKOM, YHEeCeH-
HOHM ITOJIOBOJIb€M Ha PEeUHYIO CTPEeMHUHY. B jecy
OJIHM JKMBOTHBIE HACEJIAIOT LIIYMSAII[Me Ha CBeXKeM
BeTPY BBICOKME KPOHBI JepeBbeB, a Apyrue —
JIYIIIHbIe TeMHbIe moj3eMenabsi HOp. OueBUAHO,
YTO U mpucmocobyieHUs Y HUX OyAyT pa3HbIMU:
Oeslka M CHMHUIIA He CIIOCOOHBI JXUTH B HOpe, a
KPOT M MejBeaKa (POJACTBEHHUIIA CBEPUKOB U
KY3HEUYHKORBR) — JIa3aTh IO JePeBbAM.

IIpaBga, HEKOTOpPbIE YXUTPAIOTCA XKUTH B CO-
BEPIIIEHHO PA3HbIX YCIOBUAX — TAKUX «YMEJIbIEB»
1a3pIBal0OT aM(PUOMOHTAMH. ITO UYaIllle BCEro
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XapaKTepPHO JIJIS BUJOB CO CJIOXKHBIM KU3HEHHBIM
IAKJIOM. ¥ CTPEeKO3bl B3pocjas ocobb (y HaceKo-
MBIX OHAa Ha3bIBaeTCS MMAaro) — BeJUKOJIENHBIN
JIETYH, I'P03a MEJIKOIl MOIIKAphI, BbIOLIENCS HaX
JIyTOBOM TPaBoii 1o 6eperaM o3epua. A ee JUYUHKA
JKHBET B BOJIe TOTO »Ke 03epIia: OHA TOXKe OT'bABJIEH-
HBIM XUIIHUK, HO Y Hee COBCeM JpyTrasa fobbIya, He-
JIOCTYIHas B3POCJION CTPEeKOo3e, — BCAUYECKHe BOA-
Hble OPraHU3MbI, WHOTJa [ake TOJIOBACTUKU U
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Jluiunxu cmperxos
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Hnmazo cmpero3sut

JIMYMHKY TPUTOHOB. Bipouem, Bce paBHO U nMaro,
1 JIMYNHKA CTPEKO3bI HaJleJIEHbI CBOMMHU OCOOBIMU
alanTanusMi U IOMEHATHLCA MEeCTaMU He MOTYT: B
BOJle HeUero jJiejlaTb ¢ HIMPOKO PacIpOCTEPTHIMHU
KPBLIbSIMHY, a Ha cyllle — C *KabpaMu-uepKaMu.
Ilpoucxoxkaenue aganrTanuii — BOT IJIaBHAs
3araaka sposionuu. Kak mosrydyaercs, UTO KaK-
NI BUJ OKa3bIBaeTCS IPUCIOCOOJIEHHBIM K «CBO-
eii» cpelle oOMTaHUS W WrpaeT CBOIO 0coOyIO
«pOJIb» Ha «CIleHe KU3HU»? UTOOBI MONBITATHCS
TTOHSATH 3TO, HYKHO IPUHSATH BO BHUMaHMe JBa 00-
crositesbcTBa. C OJHON CTOPOHBI, AEMCTBYIOT OI-
pellejieHHbIE 3aKOHBI TIPUPOALI, 3aKOHBLI OPraHU-
3anuu U QYHKIMOHMPOBAHUS COOOIIECTB, ¥ UX
HY2KHO cobiofaTs. B 1aHHOM ciiydyae coOJonaTh
TpeOOBaHNUSA 3aKOHOB — 3HAUYUT mpuobperars
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oIlpeZieJIeHHbIE aJallTalluM, IpUYeM JJIsI Pa3HBIX
TpeboBaHUM pasHbIe. [[pyroe >xe o6CTOATEIbCTBO
COCTOHUT B TOM, YTO IPpUPoJa, 00pa3Ho IroBopsi, «HE
TEePIHUT IIYCTOThI» . KaK TOJBLKO MO TeM HUJIH MHBIM
MIPUYUHAM IOABJIAETCS CBOOOJHOE MECTO B >KH3-
HEHHOM TNIpOCTPAaHCTBe (y’>Ke M3BeCTHas BaM KO-
JormyecKas HHIIAa), Ty/la YCTPEMJISIETCS «9BOJIO-
IMOHHBII IOTOK » , YTOOBI 3aTIOJTHUTD «3KOJOrmye-
CKYIO IIYCTOTY » . IIpu 9TOM OZIH BUJI ITPEBpAII[aeTCsa
B Ipyroii, BeipabaTbIBasgs HOBbIE aJlalITalliHd COOT-
BETCTBEHHO HOBBIM YCJIOBHUAM CPebI.

JTa Tak Ha3bIBaeMas aJalTHBHAA Paguanuda —
pacxo)xJeHue BUAOB 10 PA3HBIM 9KOJOTHUYECKUM
HUIIIaM — ¥ JaeT Bce MHOrooobpasue >XUBBIX CY-
IIIECTB CO BCEMH UX CHeru(pUUYecCKUMH ITPUCIToco0Ie-
HUSIMH. Y Hee eCTh JiBe, TaK CKa3aTb, «UIIOCTACH» .

OgHa u3 HUX, U3HAUaJbHAsA, — JHBEpreH-
1M, C Hee HAUMHAETCS 9BOJIOIIMOHHBIN IpoIlecc.
CyTb ee COCTOUT B TOM, UTO OJM3KOPOJACTBEHHbIE
BHUJbI, IMOCTEIEHHO HaKaIllJIUBas Da3JInyus, BCe
JaJbllle U JaJIbIlle PACXOASITCA OT CBOEro o0IIero
nmpeaka M ApYyr oT Apyra. UMeHHO NIpH MOCPeACT-
Be TAKOUW AUBEPreHTHOM 3BOJIIOIMM Ta WU MHaAd
rpymnia opraHu3MOB OCBaHBaeT HOBYIO aJalTHB-
HYI0 30HY (BbI TIOMHHUTE, YTO 9TO Takoe). CHavasia
B Hee MPOHUKAET HEeCKOJIbKO BHUAOB-POJOHAYAIb-
HHUKOB; He BCTpeuass KOHKYPEHTOB, UX BUbI-IIO-
TOMKH Bce 0OJIbIlIe YBeJIMUYHUBAIOTCSA B UHCJE U B
KOHIle KOHI[OB OCBaMBaIOT BCe MOAXOAAIHE MeC-
Toobutanus. Tak ObLIO IPU BLIXOJE PACTeHUH, a
3a HUMM OEeCIIO3BOHOUYHBLIX M ITO3BOHOYHBLIX KHU-
BOTHBIX M3 MOPs Ha cy1iny. Tak »xe ObLIO ¥ B UCTOPUH
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II'THI[ ¥ MJIGKOTIUTAIOIMX: 00a 3TH KJacca Hadu-
1HaJIUCh C HeOOJIBIIIOTO YHcJIa IIPapoAUTeJIei BCero
MX COBPEMEHHOT'0 MHOroofbpasus.

Ho Bce BpeMs TOJIBKO «pa3beraTbcsa» He MOJIY-
aeTcs: Belb aJalITUBHBIX 30H, HAa KOTOPLIE Tojie-
JIEHO YKM3HEHHOe ITPOCTPAaHCTBO, He TaK YK U MHO-
1'0, Ia ¥ CTPYKTYpPa COODIIECTB TOXKe He CIUIIKOM
cyokHa. Tak uTo eciiu OJIM3KIHE BUABI PACXOATCS
(ZuBeprupyIoT), TO AajieKue, HalIpoTUB, HEPEIKO
cOMMYKAIOTCSA IO TeM WJIM WHBIM NMPU3HaKaM. ITO
siBJIeHVe Ha3bIBAaeTCsI KOHBEpPreHIuel, OHO OTpa-
JKaeT TO OYeBHUAHOE 0OCTOATEIbCTBO, UTO AJIS BhI-
[IOJTHEHUSI ONHUX M TeX Ke (PYHKIUKA HYKHBI
cxomHble opraHbl. IIoaToOMy OMH 13 3BOJIIOIMOH-
HBIX 3aKOHOB IJIACHUT: eCAuU KakKasa-mo adanma-
uus 603HuKaem ¢ Heobxodumocmuio, OHA ¢ HeoO-
x00umocmbsvlo 603HUKAem Heo0HOKPAMHO.

JeldcTBUTEIBHO, YTOOBI CMOTPETH, HY KHBI
raa3a. M BOT y MO3BOHOYHBIX M Y T'OJJOBOHOTHX
MOJLTIOCKOB TOSIBJISIETCA O4Y€Hb CXOJHO YCTPOEH-
HOe TJla3dHoe SI0JIOKO — C POTOBUIIEH, XPyCTaJIu-
KOM, CTEeKJIOBUAHLIM TeJIOM, ceTd4aTKou. UToObI
XOOWUTh, HY>KHBI HOTH: X BOT Y YWIEHUCTOHOTUX U Y
BCE TeX K€ IO3BOHOUYHLIX ITOSIBISIOTCA XOAUJIb-
Hble KOHEYHOCTH, B KOTOPBIX Pa3HbIe 3JIeMEHThI
COUYJIeHEeHBI TMMOABMXKHBLIMU cycTaBaMu. UTOOHI Jie-
TaTh, HY’KHBI KPBLIbSA: M BOT Y HACEKOMBIX, IITHII,
[ITEPO3aBPOB, PYKOKPBLJILIX COBEPIIEHHO He3aBH-
CHMMO BO3HMKAaeT KpbLI0. UTOOBI OJHOBPEMEHHO
MOKHO OBLIIO ¥ XOUTH, 1 IJIaBaTh, Y CAMBIX pas-
IBIX TIOJIYBOAHBIX XXKUBOTHBIX MOSBJISACTCA «JIATY-
11aybA Jama» C IJIaBaTeJIbHBIMH IIepelnoHKaMU
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MeXXJy nmajblaMu: YTKa, Yaiika, MeJUKaH cpeau
IITUL; OHJAaTpa, Bhlpa, 3eMJIepOMKa-KyTopa cpe-
AU MileKonuTamwiux. [la BbI HaBepHAKA M caMH
IIPUIIOMHHUTE MHOTO JPYTrUX MPUMEPOB.

BceiencTBue KOHBEPreHTHOM 3BOJTIOIUH BO3HU-
KaloT TaK Ha3bIBaeMble «KM3HEHHbIe (JOPpMBI» —
II0OXO0XMe APYyr Ha Jpyra HepOJCTBEHHBbIE opra-
HU3MBbI, O0UTAIOLIME B CXOAHBIX YCJIOBUAX U 00-
Jajampline CXOJHBIMHU aJanrtanusiMu. Bomo-
PocCiB — 3TO *KU3HEeHHas (hopMa: TaK MbI Ha3bIBaeM
BCe BOAHBbIE DACTEHUWA, HE TOJBKO «HACTOSAIIHE»
BOJIOPOCJIH, BCErja pocliuve B BojJie, HO U Te I[BET-
KOBble PaCTeHus, KOTOPbIE OT CYXOIIYTHOM »KH3-
HU BHOBb BEPHYJIUCH B BOAHYIO CpeAly ¥ Ipuobpe-
JIX CXOQHOEe CTpPOoeHUus moberos u JuctbeB. Ilopa-
3UTEJbHOE CXOJICTBO BO3HHUKAET MEXAY >KHBOT-
HBIMHU, BEAYIIIUMH <«CHASYUN» o0pas >KU3HU: Y
HUX YNPOUIAIOTCS BCE OpPraHbl, MOUTH yTPauuBa-
IOTCS OpPraHbl YYBCTB, MO CIOCO0y MUTAHUSA OHU
IIpeBpaIlfamTcs B «puIsTpaTopoB» . Panbille ux ga-
JKe curTaay OJIM3KUMU POAUYAMU U HA3bIBAIH «30-
ouramMu» (B nepeBojie C HAYYHOM! JIATHIHU «KHUBOT-
Hble-pacTeHUusI» ), XOTs, HallpuMep, rydka u aciu-
JIVISI OTHOCSITCSI K COBEPIIIEHHO Pa3HBLIM THIIAM.

MATEPHAJI JJId 9BOJIOIHHA

B >xuBoif mpupoje HeT HUUYero 0oJiee MOCTOSH-
HOTO (TO €CTh MPUCYTCTBYIOIIETO BO BCeX MPOSB-
JIEHUSAX KU3HEeJeATeILHOCTA CAMBIX Pa3HBIX Op-
raHU3MOB), YeM HM3MeHYHBOCTH. OTJIMUYAIOTCA
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JIPYT OT Apyra pas3Hble
ocobu omAHOTO BHUIA:
JJOCTaTOYHO IIOCMOT-
peTh Ha CBOUX JIpy3eil,
yToObl yOemuThcAa B
3TOM, — 3TO WHIHBU-
ayajJbHasg M3MeHYH-
BoCcTh. PasiamuaioTrca
CTaguMd KU3HEHHOTO
UKJIa OMHOH! U TOMH Ke
0oco0u — TaK NMPOABJIA-
eTcs BO3pacTHas M3-
MEHYMBOCTB: YTO MO-
JKeT OBITh MeHee CXOJ-
HBIM, YeM TI'yCeHuIa,
KyKoJka 1 umaro 6a6ouxku? Kyponarka, koropas
JIeTOM cepas, a 3UMoOH Oesasi, — mpUMep Ce30H-
HOM M3MEHUYHMBOCTH. ¥ caMIia OJIeHd eCTh pora, a
y CaMKM HUX HeT — 3TO y’Ke I0JIOBasg M3MeHUH-
BOCTh. B ruraHTCcKOil ceMbe TEpMHUTOB eCTh pado-
ype 0co0H M COJAATHI, 6eCIIPEepPLIBHO OTKJIAAbIBA-
fo11as Sifla orpoMHas «Ilapuila» 1 pas B ol po-
sAmyecss KpbLIaThle CAMKM M caMIlbl — 3TO TaK
Ha3bIBaeMble «KacCThl» HaceKoMbIX. IIpekpacHas
B CBOEM DBI’KEM MeXy JIMCHUIIa-OrHeBKa U3 cubup-
CKOM TaWrd OKpacoM MaJIo I0X0XKa Ha CEPEHbKYIO
NYCTHLIHHYIO KaparaHKy, XoTs 00e OHY OTHOCSITCS
K OJJHOMY BHJYy, — TaKoBa reorpacgunyeckas us-
MEHYHUBOCTbD.

IIpupona BHYTPUBHUJOBOTO pa3dHooOOpasus
nBosika. C oHOI CTOPOHBI, MHOTHE U3 €r0 IPOAB-
JIEHU# BOBHUKJIU B Pe3yJIbTaTe AOJITOM 3BOJIONUH
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U caMu 1o cebe SBJIAOTCA crienupuYecKoH agam-
Tanuel K oOMTaHUIO B pa3HOPOAHOI cpefe. C npy-
ro# CTOPOHBI, HA0OOPOT, cCaMa U3MEHUNBOCTD IIPeA-
cTaBjsgeT co00M MaTepuaJl AJIA 3TOM 9BOJIIOIAH.
JlaBaiiTe BCIOMHMM, KaK PAcCTeT «3BOJIIOI[U-
OHHOe JpeBO». Bce HaunMHaeTcd C MOABJIEHUS Ha
HeM KDOIIIeYHOro «mobera» — HOBOro Buja. A oT- .
Kyna 6epercs ator BuA? OH 3aposkJaeTca B He-
Apax Apyroro Buaa-npeaxa. [eio B ToMm, UTO
KaXXAbId BUJ — 3TO HE UTO-TO OJHOPOJHOe, Oec-
(hopMeHHOe: OH COCTOUT M3 OCOOBIX I'PYIIIIHUPOBOK
ocobell — MOMyJAUUNA, Ka’KJad U3 KOTOPBLIX AB-
JsieTCs 3TaKHM «IOJJHOMOUHBLIM IIpeJCTaBUTEe-
JeM» JaHHOTO BHJla B TOM HUJIM WHOM IIPHPOJHOM
coobiectBe. ITomeBKH, >XUBYIIMEe B KAaKOM-HU-
O0yab 6epe30BOM KOJIKE, UJIH TJIH, IOCEJTUBIINECT
Ha A0JI0He, — BCe 3TO BUIOBbIE MONMYJIAINH. A ec-
Ji1 00JIaCTh PacCIPOCTPAHEHUS ITOMYJIAIUM OXBa-
TBIBAeT I[eJIYIO IIPUPOAHYIO 30HY HJIH, CKaXKeM, -
0OJIBIIION OCTPOB, TO 3TO Y Ke reorpaguyeckas pa-
ca. TosrbKO UTO YIOMSAHYTHLIE OTHEBKA U KaparaH-
Ka ¥ ecThb reorpapmuyeckKue pachbl OJHOTO BHUAA —
JIMCHUIbI: PA3JINUMUSA MeXKIYy HUMU BBI3BAHBI ITPH-
CIIoco0JIeHNMeM K CIeNU(MUUYECKUM IS KaKIoH
IIPUPOJHOM 30HBI KJIMMATHYECKHUM YCJIOBUSIM.
HIMeHHO C BOBHHKHOBEHHUS 3TUX I'PYIIIUPOBOK
M HauMHaeTCA CTaHOBJIEHWe HOBOT'O BH/Ia, HAUMHA-
eTcsa sBosionusa. TouHee, MukposBoouua. Tak
o0o3HaUYaeTcd IMOSABJIEHNE PA3INUMHA MEXXKAY MOy -
JIAIUAMY WX pacaMu, KOTOPbIe B KOHEUHOM HTO-
re MOI'yT IIPEBPATUTLCS B HOBBIE BUbI. BripouemM,
TaKkoe IpeBpalljeHre JaJIeKo He 00s3aTeJIbHO: JJIs
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DTOTO0 HYXXHO CTeYeHUe MHOI'MX OOCTOATEeJILCTB,
Jla e1rie 4TOOBI BO3BHUKJIA «BEJIMKOJIeTTHAA U30JI5-
1usi» (0 KoTopoi uyTh mo3xke). Ho oTkyna 6epyrT-
¢sl CAMHY 3TH Pa3Iuuus?

3aech MBI CTAaJIKUBaeMCs C OUYepeJHbIM Iapa-
JIOKCOM OHOJIOTHYECKO# 9BoJrtonnu. OKas3biBaeTcs,
BCe PBOJIIOIMOHHBIE TPeobpa3oBaHUsa HAUYNHAIOT-
¢$l... C AHAUBUAYAJbHBIX OTKJIOHEHHUH OT BUIOBOM
«HOpPMBI». TO ecTh MCTOYHHUKOM HEBEPOSITHOIO
padHooOpasusa (GopM >KH3HU N0 CYTH ABJAIOTCS
«OLIINOKM» B reHeTUYeCKON MH(MOPMAIMU, BOZHU-
Kalolue BCJEACTBHE CJIYYAWHBIX MYTAalUd —
pasHoOro poJia U3MEeHEHUI B CTPOEHUHU «MOJEKYJI
HacaenacTBenHocT» JITHK. OHE B COBOKYITHOCTH
I COCTaBJISIIOT Ty CaMyl0 HacCJeICTBEHHYI0 H3-
MEHUYMBOCTh, KOTODPAaA CJYXXUT OCHOBHBIM MaTe-
pHUaJIoM JAJIS 9BOJIOLUH, Chepoil IPUIOKEeHUA ec-
TECTBEHHOTO0 0TOOpA: OH «pelllaeT», KaKue U3 My-
Talluil 3aKPENUTh B CIAEAVIOUIUX MOKOJEeHUuAX, a
Kakue «3abpakoBaThb» (C ero AeicTBHMEM BBl IIO-
3HAKOMUTECH B CJIe[yIOIleM pa3zee).

OTkpbiTHE MyTanuii 1 BOOOIIle HACJEJCTBEH-
HOM M3MEHYMBOCTH B Hauaje XX cTOJeTHusd mnpo-
M3BeJIO HACTOAILYIO PEBOJIIOIMIO B TEOPUH 3 BOJIIO-
nuu. OKasajJoch, YTO MOMYJASIMHN, CIOBHO I'yoKa
BOJIOM, «IIPONMUTAHbI» CAMBIMHA Pa3HLIMHA MYyTa-
nuaMu. J[eiCTBUTEIbHO, IOCMOTPUTE Ha CaMbIX
OOBIUHBIX TOPOACKHUX Troaybeil, cobupamiuxcs
CTasgMHU Ha NIJOHIAJAAX UM Y PHIHKOB: HapAAy C
POBHO OKpaAlleHHBIMH «CHU3apSIMH», KOTOPBIX
OOJBIIMHCTBO (3TO TUNMHWYHAS OKpPacKa, BUJI0BasA
«HOpMa»), eCThb Merwe, C PbIXKUHOI, ¢ 0eJbIMU
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NATHAMHU Ha rojioBe M KpbuIbAx. Ia u cpen®
«IBOPOBBIX » KOIIIEK, )KUBYIUX DU Mara3mHax,.
KaKUX TOJBbKO BADMAHTOB OKPACKH Bbl HEe YBUIHU-
Te! A Bellb 5TO JIUIIbL He0OJbIIaA YaCTh UHANBU-
AyaJbHOW M3MEHUYHBOCTH, IMPOABJIEHUS TAK Ha-
3bIBA€MBIX HOMHHAHTHBIX reHoB. Ha camom ke
fleje OOJBUIMHCTBO MYTallMii HaAXOAWUTCA B
«CKDBITOII» — peneccHBHON — ¢opmMe U IMOUTH
HUKaK ce0s «BHeIllHe» He BbIKa3bIBaer.
OueBUIHO, YTO AJISA IBOJIIOIMKA UMEIOT 3HAUe-
HYe TOJIBKO Te VKJIOHAIIAECH BAPpUAHTLI, KOTO-
pble MOTYT OBITH IepeJJaHbl OT POJUTEIeH UX I10-
TomkaM. Ho Bce sim BapuaHTBHI HacJjeqymoTca?
IIpoBegem Takoil OombIT: pa3pe’keM KODPeHb OAY-
BaHYMKa MPOJOJLHO Ha JIBe YACTH ¥ BBLIPACTUM
Ka’K/IyI0 13 IIOJIOBUHOK B Pa3HBIX YCJIOBHUAX OCBe-
IIIeHHOCTHU W BJa’XHOCTH. HaBepHAKA MBI II0JIY-
YUM PACTeHUA COBEpIIeHHO Pa3HOro oO0JMKA.
IIpuunHa B TOM, 4TO, KaK BbI IOMHUTE, B T€HOTH-
e 3aJIo)KeHa «IIporpaMma» He O MPU3HaKe Kak
TaKOBOM, a O BOBMOXKHBIX CIIOCO0axX ero pa3BUTUA
B TeX UJIYM MHBIX YCIOBUAX cpelbl. [ToaToMy ogun
¥ TOT K€ TeHOTHII B Pa3HBIX YCJIOBUAX NMPOMU3BO-
IUT padHble ¢peHoTHNbI. Ho eciu co6paTh ceMeHa
ATHUX JBYX PACTeHUH — reHeTHUYeCcKUX OJIM3HEI[0OB
1 IPOPACTUTh UX B OJUHAKOBBIX YCIOBUAX, TO U3
HUX BBIPACTYT OAWHAKOBBIE OJYBaHUMKH. 3HAa-
YT, TAK HadblBaeMble «IpHOOPeTeHHbIe IPU3HA-
KH», BOBHUKAIOIIME MO/l BJUIHNEeM KOHKPETHBIX
BHEIIHUX YCJOBUM, K IIOTOMKAaM He MEepPexolsdT,
TO ecTh He HacyenywoTcsa. [IpuuuHa sicHa: Beab
TaKHe IMPU3HAKHU SABIAITCA MOAM(PUKAUUAMH,
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pasJIMuus M0 HUM He UMelOT, TaK CKa3aTh, reHe-
TUYECKOM «IIOJOIIJIEKM» .

3aKOHOMEPHOCTHY BO3BHUKHOBEHUSA U HACJIe[0-
BAHUSA MYyTalMil MOAPOOHO M3YyYaJIUCh Y CaMBbIX
pasHBIX OPraHWU3MOB: Cpeu HUX W I[BETOK JbBU-
I 3€B, U KYYOK 0O0XKbsS KOPOBKAa, U POJCTBEH-
HBIM MBIIIAM T'PBI3YH OJIeHU# xoMsA4YoK. Ho mu3-
JI00JIEeHHBIN 00'beKT F'eHeTHKOB, KOHEUHO XKe, He-
0oJipIIasi MyIIIKa Apo30¢uiaa, KOTOPYI0O MHOTUMHU
ThICAYAaMHU Pa3BOAUJIM IJISI 9KCIIEPUMEHTOB B MO-
JIOYHBIX OYTBLIKaX. BOT y>K KTO JOCTOMH IaMsAT-
HHKa B Ka4eCTBE «KepPTBbl HAYKW» HapAAY C CO-
f0akoil m jArymkoi! Kakux TOJBKO MyTanuil y
Hee He ObIIO 0OHAPYKEHO: BBISACHUJIOChH, YTO OHH
3aTparuBalOT BCe MPOSIBJIEHUS OpraHu3Ma — ero
MopgoJioruio, GuU3NOJIOTUI0, TOBeeHUIeCKe UH-
CTUHKTBHI.

OOBIYHO MYTAIMU MPOABJISAITCS JUIIbL B He-
3HAUYUTEJbHBIX U3MEHEHUSIX TOTO0 UJIHU MHOTO Op-
raHa: HallpuMep, y TOH
JKe Apo30oduibl Ualle
BCEro MeHSIeTCSI YHCJIO
UJIH TOJIOXKeHue He-
0OJIBLINNX XWTHHOBBIX
IIeTUHOK Ha TeJbIle
WJIM "KUJIOK Ha KpbLJIe.
ITO CTaJIO OUEeHb Cephe3-
HBIM JJOBOJIOM B I10JIb3Y
TOT'0, YTO SBOJTIOILHS IIPO-
HCXOJUT IIOCTENEeHHO,
NyTeM HaKOILIeHUs He- Mymayuu kpeiives
0OJILIINX U3MEHEeHUH. y Oposogunsl




Ho unoraa caryuaioTcs u 60jiee MaciITabOHble «Ma-
KpomyTauuu». Oco0eHHO MOTPSICJIO YUYeHBIX-Ie-
HETHKOB TO, YTO Y APO30(IUJIbl OUEHBb PEJKO, HO
BCe-TaKV IOSIBJSIETCSI 3aYaTOUYHAsl BTOpas Imapa
KDBLIbEB, a Bellb 9T MYIIKHA OTHOCSTCA K OTPALY
ABYKDPBLIBIX! Iu, Ha060pOT, KPbLJIbA HCUE3aJIHU
BOBCe U IOJIyYaJUCh OECKPBLIbIe CO3/JaHU, CIIO-
cobHble TONBKO GeraTh. M 3TO Jajio IOBOX AJA
pa3TOBOPOB yIKe 0 «CKaYKaX» B 9BOJIIOIUU, KOT/a
y KaKOT'0-TO OPraHu3Ma ITOABJIAITCSA MPU3HAKH,
II03BOJISIIONIME eMYy Cpa3y ke IPeBPATUThCA B He-
YTO COBCEM HHOE.

Hrak, BCcA 9BONIONUA HAUMHAETCA C UHUBU-
AyaabHBIX Bapuanuii. OHU moJ aeiicTBHEeM 0T0O-
pa 3aKpenJATCA U TPEeBPaIaloTCs B PasInYnA
MEeXXy HMONyJANHAMH, a 3aTeM U MeXJy paca-
mu. Bce 9TO mporecchl MUKPO3BOJIIOIUUA, KOTO-
pbrle BeHUYaeT cob6oif BHAZOOOpa3oBaHHE, TO €CTh
«POKJIeHuEe» HOBOTO BHUJA. JITO SBOJIOIMOHHOE
COOBITHE «IIepPeKJII0YaeT» 3BOJIOIHIO C « MUKPO-
VPOBHSI» Ha « MaKPOYPOBEHb» : HAUMHAETCA MaK-
PO3BOJIIOIMS, KOTOPOI OXBaUueHBbI IeJIble ceMei-
CTBa, OTPAABI, KJIACCHI )KUBBIX OpraHusmoB. U
Ha 9TOM YPOBHE YK€ BHUMABI CIYXKAT «MaTepua-
JIOM» JJISI 9BOJIIOIIMOHHBIX IIPOI[ECCOB, HA OCHOBE
UX MHOrooOpasusi BbIOMparoTca HauboJiee Iep-
CIIeKTUBHLIE MYTU MCTOPUUYECKOTO pa3BUTUA. A
TO, YTO OKa3aJIOCh IIPOCTO OYEPeaHOI «IpPodoi
mepa», OTCEMBaeTCs: BBIMUDPAHUS ABJSIOTCS Ta-
KOH 2Ke HeOT'hbeMJIEMOIl YacThI0 3BOJIOIIUY, KaK
u obpas3oBaHue HOBBIX (popM. OO 3TOM MBI elfe
IIOTOBOPUM.
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IIPUPOJTHOE «CHTO»

Kak-to pas Mukenaumxeno ByanoporTHn,
3HAMEHHUTEeHIIero MTaJbAHCKOIO CKYJBLITOPA
ormoxXu Bo3porkeHnsi, mMoUnTaTeNId ero TaJaHTa
CIIPOCHJIM, KAK TOMY YAAIOTCS ero IeaeBpbl. U
4TO Ke OTBeTHJ uxX Kymup? Yrto oH Gepet rianidy
MpaMopa ¥ IPOCTO OTCEKaeT OT Hee Bce JIMIIHee.
Ho Mukenaupasxeio, pex/je 4yeM NPUCTYNIHUTh K
0echopMeHHOI TrJiBIOE, CBOMM «BHYTDPEHHUM
OKOM» y2Ke BHJeJI pe3yJIibTaT M 3HaJI, YTO B Mpa-
MoOpe «JHIIIHEee». A KakK JKe MPUPOJa BasieT CBOU
ureieBpbI? Kak BOBHMKAIOT Te caMble aJialliTalliu,
¢ TIOMOIIIbIO KOTOPBIX KUBbIE CYLECTBA OKa3bIBa-
I0TCS YAUBUTEJIbHBIM 00pa30M «IIOJOTHAHHBIMH »
K CBoel cpejfie oOnTaHusA?

ITOT BOIIPOC J0Jiroe BpeMsl ObIJI caMoil 60Jib-
LIIOM 3araJKoM AJis ecTecTBoMCIIbITaTeeil. OrBeT
HaA HEeTro MCKAaJH U B «ILJIAHE TBOPEHUS», U B «Ile-
JIeHANIPaBJIEHHOCTH » 3BOJIIOI[MH, 1 B CTPEMJIEHUU
CaMUX KMBBIX CYIIIECTB K coBepiieHCTBY. Ho yue-
HBIX-MaTePHUAIMCTOB HU OJHA U3 3THUX BEPCHU He
ycTpamBaJjia: Belb HET HHU «TBOpPIla», IO CBOEMY
XOTEHHIO SIKOOBI CcO3JaBIlieMy Bce pasHooOpasue
JKUBOTO, HHU «IeJHN» Yy 3BOJIONUU (K 3TOMY MBI
elle BepHeMcs Uy Th omo3xke). OaHO BpeMs npen-
10JIaTaJIOCh, YTO PAas3Trafika KPoeTCA B «yIIPaXKHe-
HUM» OPraHoOB: HallpuMmep, >Xupad Bce BpeMs BbI-
TATUBAaeT IIel0, YTOOLI JOTAHYTHCS 4O JHUCTOUKOB
Ha JepeBe, BOT OHA M CTAHOBUTCS BCe AJUHHEE.
Mo2keT ObITh, HO KAKNM 00pa3oM yAJIMHEHHE II1en
3aKpeIligeTcss B uepede MOKoJieHHA? IATo OBLIO
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OBbI BO3MOYKHO, eCJI1 ObI TaK Ha3bIBaeMble «IIPU00-
peTeHHbIe IPU3HAKKU» llepeflaBaliich 1O HacCJen-
crBy. Ho Beab Takoro, Kak Bbl 3HaeTe, He ObIBaeT.

Pasrasgka okasajach CTOJIb K€ HEOXXUJaH-
HOM, CKOJIb M MIPOCTOM: TAPMOHUIO KMBBIX Opra-
HU3MOB «TBOPHUT», MpHuciocabjnBad nx K Tpebo-
BaHMSAM CpeJbl, caMa ’Ke... cpea. IlomuuTe Iy T-
auBBIT oTBeT Mukenaumxenao? Tak BoT, mpupoja
JEeMCTBYeT TOYHO TaK K€, HO TOJIBKO Ha IIOJJHOM
ceprese. Toii camoit 6echopMeHHON «KaMeHHOH
TJIBIOOM» AJIA Hee CJIY)KUT BHYTPUBHAOBaASA U3-
MEHUYMBOCTh OPTaHN3MOB, KOTOPaA MOPOXKAAEeTCA
MYTaIlMOHHBIM IIpolleccoM. A «3yOMioM», TOY-
Hee, CBOET0 PoJia «CUTOM», IIPU MOCPeCTBE KOTO-
poro cpefia «OTCEKAET» MU «OTCeNBaeT» U3 MHO-
JKeCTBa BapHUAHTOB BCE «JIUIIHEE», SABJIAETCS ec-
TecTBeHHBIN 0T60p. HO uTO TaKkoe 3T0 «JiuirHee» ?
KoneuHo ke, To, 4TO HE
COOTBETCTByeT Tpebo-
BaHUSM Cpelbl, TO, UTO
K Hell He mpucmnocobe-
HO. A TO, UTO ocTaeTcs
rnocJjie AecTBUA 0TOO-
pa, KakK pa3 M ecTb TO
camoe «4Yyao IIpUpPO-
Ibl», KoTopoe Oojee
BCEr'0 OTBeUaeT Ipelb-
ABJIEHHBIM BHeIIHEHN
Ccpenoi YCIIOBUSAM.

dra OJiecTANIAA
ujiesl BIepBble MPUIILIa
Yapavs [JapeuHr B TOJIOBY BeJIHKOMY
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aaranyannny Yapiabssy dapsuny. 1 uMeHHO OHa
JIerJia B OCHOBY 9BOJIIOIIMOHHOM TeOpHUHU, KOTopas
B UeCTh €€ OCHOBOIIOJIOKHMKA TaK M Ha3blBaeT-
ca — mapsuHN3M. KoHeuHo *ke, 3a 9TO BpeMd ee
coJiepKaHue JOBOJbHO CUJILHO U3MEHNJIOCH, TEO-
pusi o6oraTuaach MHOTUMU IOJIOXKEHUSIMU TeHe-
THYeCKOM HayKHu (KOTOpoii BO BpeMeHa [lapBruHa
elre He ObLT0). OQHAKO AAPO TEOPUU — ecmecm-
8eHHbLL om6O0op UHOUBUIYALbHLLX 6APUAHMOE —
II0-TIPEXKHEMY OCTaeTCsA He3bI0JIeMbIM.
IIpeacraBuTh cebe, yBHAETH BOOUMIO, KaK
«paboTaeT» eCTeCTBEHHBIN 0TOOD, JOBOJIBHO IIPO-
cTo. JleTHeil mopoi B Jiecy IIOpPXalOT MHOTroOYMC-
JIeHHBIe 0a00UYKH M MOTBLJIBKH, CpeH KOTOPBIX TO
1 eJio monaialoTca 6epe3oBsie nageHunbl. OqHU
13 HUX OKpallleHbl CBeTJiee, Apyrue — TeMHee.

e e
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IJgemosvie sapuayuu 6epe3o60il nadeHuybl
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Bor cBersias 6a6ouka cesa Ha cTBOJ 6epesnl, CJIO=
SKVUB KPBUIBA M IJOTHO NPHUKABIIKUCH K Kope, H
TYT Ke «Hcuesja», CJIUBIINCH C POHOM. A TeMHO
OKpallleHHas MAJeHNIla, Korja cagurcs Ha 6eyo-~
CHEXXHBII CTBOJI IepeBa, BUJAHA KaK Ha JIAJOHHU!
MIPOJIETUT MUMO CHHUIIA — U BCe, HET 6a00UKH.

Taxkum o6pa3oM, eCTeCTBEHHBIA OTOOP B mep-
BYIO odepeab ob0eclieunBaeT «OTCeB» M3 MOIMYJIis-
WU TeX YKJIOHAIOIIUXCA, «HEeIPUTOIHBIX» OCO-
6eil, KOTOPHBIE BBIACIAIOTCA B KAXKJA0M ITOKOJIEHUH
6aaroiapsa MyTallMOHHOMY mnporlieccy. Tem ca-
MBIM o0ecliedynBaeTcs CTabUJIbHOCTD, IIOCTOSTHCT-
BO BH/JIOBBIX IMPU3HAKOB, 00€CIIEUNBAIOIIUX MaK-
CUMAaJIBHYIO IPUCITIOCOOJIEHHOCTE K JAHHBIM YCJIO-
BUAM cyliecTBoBaHusA. IloaTomMy Takoi oTOop Ha-
3BIBAETCA CTA0OMJINIUPYIOLIMM.

Ho BoT ycioBus nuamesnauch. 4To npu sTom
npousoiger? K xouny XIX crosieTns B MpoMbl-
IIIJIEHHBIX padioHax AHrimm mu3-za GecUuCIeH-
HBIX YaASIIIAX YePHBIM YTOJILHBIM JBIMOM TPYyO
Oepesku n3 6esbIxX cTaam OyKBaJbHO cepbiMu. Y
yro 6bI Bel AyMasin? Bceien 3a 3TUM B MECTHBIX
MONyJANUAX MNAAEHUIBLI cTalu IpeobaagaTrh
TeMHBIe 0co0U, IOTOMY YTO Tellepb HACEKOMOSIA-
HBIE IITUILBI Yallle «BHIOPAKOBBIBAJIN» YK€ CBET-
JabIx 6abouek, Oojiee 3aMETHBIX Ha CEPOH Kope Jie-
peBbeB. Tak Gyiarogaps nmeicTBuio orbopa Ipo-
M30IIIeJI CABUT BUAOBOH HOPMBLI: II03TOMY TaKoOM
0oTOOP Ha3hIBAIOT ABMIKYIIUM. VIMeHHO OH U obec-
IeunBaeT BeCh X0/l MHKPO3BOJIIOIIUH, IIOCTEIIEH-
HOE€ pacxXOoXKJeHHe IONMyJISAIUA U NpeBpalieHue
OJIHMX BHUJIOB B Jpyrue.
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OT60op — 3TO HeuTOo amMopdHOe, Ge3nnKoe; HA
CaMOM JieJie TpaBHJIbHEee 'OBOPHUTH, UTO AEHCTBY-
10T (haKTOPHI 0TGOPA, KAXKABIN U3 KOTOPHIX — Ka-
KOH-TO «(dpparMeHT» TeX CaMbIX BHEIIHUX YCJIO-
BUil, B KOTOPHIX cymecTByeT opranmam. Ho
KOHEUYHO, 3TO He Bce (paKTOpHI, a JHUIL Te, OT CO-
CTOAHMUA KOTOPHIX 3aBUCHT 6JIaronoJryuane XXuBo-
r'o CyIecTBa, — MX HA3bIBAIOT JUMHUTHPYIOIUMA
daxropamu. I Takux $paKTOpPOB HEMCUHCINMOE
MHOKecTBO. TeMnepaTypa M BIa’XHOCTh, XapakK-
Tep cy6CTpaTa M OCBEIeHHOCTH, pelibed, coJre-
HOCTHL — 3TO abuoTHueckme (axKTOpsI, TO €CTh
OTHOCHAINMECHA K HeXXmBoii npupope. I'opaszmo
6onbine 6MoTHYECKNX (haKTOPOB: Belb KaKJbIi
BHJ TAK MM HHAUe CBA3aH CO MHOTMMHU CBOMMH
«COCeIsIMHU» TI0O COOBIIECTBY, ¥ BCé OHM APYT AJIA
Apyra MoryT ObITh ¢haKkTOpamMm oTéopa.

Hanpumep, 3aifJ0HOK MOXKeT NOTMOHYTH OT
HOUYHOrO 3aMOPO3Ka HJIH NPOAPOTHYB IIOJ TIPO-
JUBHEIM JOXKJEM, ero MOXKeT IoiMaTh JHca,
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pyich mian GUINH, ero O6Jaromnojiyure 3aBUCHUT M
OT TOTO, OTBILIETCA JH IOOJM30CTH CheJoOHad
TpaBa MJIHN KYCTHK ¢ BKyCcHOH Kopoi. Y Bce arQ
nast Hero GakxTopsl oTrbopa, KOTOPHIE «OTCENBar
I0T» HauMeHee IPHUCHOCOOGJIEHHBIX M OCTABJIAIOT
caMbIX KPemKuX, ObICTPBIX, HaxoaunBeiX. C aApy-
rO¥f CTOPOHBI, U CaM 3afI] Beib TOXKe BHICTYIIaeT B
KayecTBe TaKoro (paxTopa AJIA XHUIITHBIX 3Bepeil U
IITHIL: OH «OTOMpaeT» TOJBbKO T€X U3 HUX, KOTOPBIE
crocoOHBI MoiMaTh Kocoro cebe Ha obexn. A BoT,
CKa’XeM, IopXalollie B KPOHaxX JePeBhEB ITUUKH-
CUHHYKN HU AJA KOTO M3 HUX JIMMUTUPYIOIIUM
dakTOpOM HE SABIAIOTCA: AJSA 3TUX JKUBOTHBIX
(#o He ayA 6aboueKk M JKYKOB) OHM, MOXKHO CKa-
3aTh, 6e3pas3JINUHBI.

O6paTuTe BHUMaHue: or6op cam mo cebe Kak
Oyaro Huuero He cosfaer. OH IIo CyTH JUIIb
«COPTHUPYEeT» Pas3IMuYHble BApMAHTHI CTPOEHUS,
KOTOpbIe B N30OBITKE MOCTABJAAIT €My HUAYIINE B
MONYJAIMA reHeTHUecKHe mpoliecchl. OQHMA Op-
raHU3MBI OH «OTCEHNBaeT» — M BCE UX NPU3HAKHU
McYe3aloT BMecTe ¢ HUMHU. [[pyrue ke, ocTaB-
LINCH B MONYJISIAM, BCTYIAIOT B Pa3MHOKEHHEe
¥ 3aKPemJIAoT CBOM CBOMCTBA B T€HOTHNAX II0O-
CIeAVIOUINX MOKOoJIeHHuAX. MHBIMUH cllOBaMH,
G6saromapsa AeHCTBHUIO €CTECTBEHHOTo oTOopa
IIPOMCXOAUT KaK Obl «3allOMMHAHHE» IONYJIA-
nueii Tex ocobeHHOCTEeH CTpoeHHUsA, (HU3NOJO-
UM, IOBeJeHUsI, KOTOPbIe OKa3bIBAIOTCS II0JIe3-
HBIMHM B JAaHHBIX YCJOBHUSIX. A Belb, COTJIACHO
OJTHOMY 13 ONpe/ieJIEHNI, TBOPUYECTBO — 3TO KaK
pas M eCThb «3aNOMUHAHUE CAYUallH020 8blO0Opay .
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Tax 4TO ecTeCTBEHHBI!I 0TOOpP — 3TO AEHCTBU-
TeJIbHO BEJIMKHUM «TBOpeI» pasHOOOpasus KHu-
BbIX OPTaHU3MOB. A NJIOAHI er0 «TBOPUYECTBa» —
Te MHOTOYMCJICHHEIE aflalTalii, KOTOPLIMH Op-
raHW3MBbI CBA3aHBL CO CBOEM cpeZioil u Oiaronaps
KOTOPBHIM OHM CIOCOOHBI BBIXKHMTH B CAMBIX pas-
HBIX YCJIOBUAX.

Ho BOT KakKMM NapajOKCAJbHBIM CBOMCTBOM
HaJieJIeH 5TOT NPUPOAHBIN «TBOpel». KakuM Obl
HH OBLJI €CTECTBEHHEI 0TOOD 110 CBO€i hopMme, cTa-
OMJINSUPYIOMIMM MJIM JBHKYIIAM, OH BCerpa pe-
IIIaeT OJHY-eAVHCTBEHHYIO 3aiauy — obecneiusa-
em coomeemcmeue Op2AHU3MO068 KOHKDEMHbLM
mpe6osanusam cpedvl. Y CIOBUA OONTAHMUS, B KOTO-
pbIe BHJ{ MOYKET IOMAacTh He TO YTC Yepe3 MUJLIMOH
WJIH TBICAYY, & IIPOCTO Yepe3 KaKyI0-TO COTHIO JIET,
HUKaKWM 00pa3oM He MOTYT IOBJIHAATH HA MEXaHU-
Ky ZefiCTBHA «IIPUPOAHOro cuta». EcrecTtBeHHOMY
oTOOpPY He JJaHO NMPEABUAETDh, UTO KJAET B OJmKkaii-
11eM, a TeM 6osiee OTAAJIEHHOM OyAYILEM €ro AeTH-
e — IONMyJAIHIO: BCE, UTO OH yYMEeT, TOJbKO
aThb ef IMaHC BBIXKUTHh B JAHHBIX, IOCTOSAHHBIX
WA TIOCTETIEHHO MEHAIOIINXCS, YCIOBAAX CPe/bl.
MupiMu ciioBaM#, OTOOP eHICTBYEeT 10 NIPUHINITY
«371ech U ceiyac», a dBOJIOIMS BCJIEACTBHE ITOTO
OKa3bIBaeTcs, TaK CKa3aTh, «0JIN30PYKOii».

ITUM, KCTaTH, €CTECTBEHHBIH 0TOOD NPUHIU-
[IAAJIbHO OTJINYAETCSA OT MCKYCCTBEHHOrO, C IIO-
MOIIIBI0O KOTOPOI'0 YE€JIOBEKOM CO3JAIOTCA MHOTO-
YMCJIEHHBIE NIOPOABI M COPTA JOMAIIHUX >KHUBOT-
HBIX U pacTeHuii. Beap Korjaa cejeKIyoOHEp Ha-
ypHaeT paboTy, OH 3apaHee 3HAET, UTO HAOJIXKHO
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TOJTYYUTHCA B Pe3yJIb-
TaTe. Eciam, Hanpwu-
Mep, HY?>KHO BBIBECTH
MOJIOYUHYIO  IIOPOAY
CKOTa, KOpPOBBI OyAyT
OTOMPATHCS 10 OJHUM
Mpu3HaKaM, a ecJH
MSICHYIO TIOPOAY —
COBCEM IIO MAPYTHUM.
Tak 4TO MCKYCCTBEH-
HBII OTOOP «AEeHCTBY-
eT» Kak ObI 1o 3apa-
Hee 3aJJaHHOMY ILJIa-
HY; OH, B OTJIMYHE OT
ITopodut domawnux eCTeCTBEHHOT'0 0T6O-
2onyGed pa, «AaJIbHO30OPKUIN» .

Ecau npupoaubiii oT6op «O6JIU30PYK», TO OT-
KyJa ke OepeTcsi mporpecc? IBOJIONUA KUBOTO
HAUYMHAJIACh C CAMBIX NPUMHTUBHBIX OpPraHU3-
MOB, KOTOpbIe moJ JedcTBHeM oTbopa IIPOCTO
JOJIKHBI ObLIM ObI HAMJIYUYINNM 00pasoM ocyllie-
CTBJIATH CBOM QYHKIIMM — OHHU U A0 CHUX IIOP UX
oCyIIecTBJASIOT. Tak moueMy ke 3BOJIIOLUSA He Or-
PaHUUYMIIACh «IPOM3BOJACTBOM» MHUJIIMOHOB BU-
JIOB TIPOKApHOT, a BO3HUKJIM BbICHINE (HPOPMBI
JKM3HHU: TpPaBbl M JepeBbA, MJIEKONIHTAIOIIUE U
MITUIILI, YeJIOBEK, B KOHIlE KOHIIOB?

Xopoine Bompockl. Beunsle Bompocsl. Bo-
MMpoChl, HA KOTOPbIe, YBBI, OTBETOB IIOKa HeT. Bo
BCAKOM cJy4dae, Teopusi JlapBuHa Ha HUX OTBe-
TUTH He criocoOHa. IToTomy uTo oT6op cam 1o cebe
He IPHUBOAMUT K IIPOTPECCHUBHOI B3BOJIIOLMU: OH
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«pPas3BOANT» BHYTPHUBHUAOBHIE NONYJIAINHA, TO ECTh
cepoil ero MPUIOKEHHUSA ABJISETCH MHUKPOIBO-
JonuA. A nmporpeccMBHOE Pa3BHTHE KMBHIX CY-
1[eCTB 06eCleunBaeTCA MAaKPOIBOJIIOLMEH, a TaM
JIeICTBYIOT MHEIe MeXaHu3MbI. /1 B 9TOM offHA U3
rJIyoOdYaiInmx 3arajjok Bceil 6MOJOrnuecKoi 3BO-
JIIOIIMM, O KOTOPO¥ MBI IOTOBOPUM YYTh IIO3IKeE.

«BEJIMKOJIEITHASI H30JIAIINA»

Hrak, BeCch Ipolecc NCTOPMUECKUX IIpeobpa-
30BaHUM JKUBBIX OPraHN3MOB HAUNHAETCSA C MHK-
PO3SBOJIIOIMU — - C TOr0, UTO MOJ BJINAHHUEM O0T0O-
pa (um 6e3 Hero) Kakasf-To MOMyJANUA 060c06-
JgeTcs ¥ IpeBpaljaeTcAd B CaMOCTOATEJIbHBIN
Buj. OH oTAEAsIeTCA OT ITpeAKa ¥ OIMIKAKIIUX CO-
poau4en, B, ecJu eMy OyJeT CONyTCTBOBATH ya-
Yya, HA JBOJIOIHMOHHOM ApeBe IMOSBUTCA HOBBINA
CHJIbHBINI mo0er W meTOpHMYecKme IpeobpasoBa-
HUA nepeixyT B pasy MakpoaBogionuu. Ho. nusa
TOT'O YTOOBLI HOBBIE CBOMCTBa, KOTOPBIE IIPHoOpet
TOJIbKO-TOJIbKO 3apOJUBIIMIACA BU/, He OBLIN MO~
TePAHBI JJIsT ICTOPHUM, OHI HYXKAAIOTCA B OIIpefie-
JneHHo# 3amuTe. B kakoit? KoneuHo ke, mocpen-
CTBOM «BEeJIMKOJEITHON N30JAMMH» .

9THM TEPMHHOM B MEXXAYHAPOJHOM AUILJIOMA-
THM 0003HaAUaeTCsd CTpeMJIeHHe KaKoro-jimubo ro-
CyZapcTBa YKPBHITHCA OT BCETr0 OCTAJILHOT'O CO00-
II[ECTBA «CTEHOM» 3allpeTOB, IEH3YPhl B MPOUYUX
«IpeJiecTeit» ToTamuTapHoro 6eiTusa. Ho B Takoit
MIOJINTHKE HET HUYEro OPUrHHAJIbLHOTO: 3a0JIr0
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[0 MOSABJIEHUSI YeJIOBEKa M30JISIIusA OblIa B3SATE
Ha BOODPY KeHHe KUBOU mpupoaoii. Takum criocos=
0oM OHa orpa’kJaeT KaKIbIii M3 MHOI'OUMCJIEH~
HBIX BHJIOB, CO BCEMHU €ro crnenupuuecKuMU IIpH»
CcrocobJeHnAMM, OT BCAYECKUX BMeEIIATeJILCTB,
CIIOCOOHBIX Pa3pyLUINUTh FT'ADMOHHUIO BUJOBBIX IIPH=*
3HAKOB.

CobcTBEHHO TOBOPS, MOTPEOHOCTL B «M30JIfA-
IIUMOHUCTCKOM ITOJTUTUKE» BOSHUKAET JaKe He I10-
cJe, a elle B MpoIecce CTAaHOBJIEHUSA HOBOI'O BUa:
He OyIb ee, ocoOU KaK CKPeIuBaJIHCh CBOOOJHO
ApyT ¢ APyrom, Tak M OyAyT IPOJOJIKATh CKpe-
UIUBATHCA. SHAYUT, AJISA TOTO, YTOOBI IIPOLLECC OC-
BOEHHMSA Pa3HbIX HUII 3aBepuminjica GopmMHpoBa-
HUEM Pas3HBIX BHUJOB, HEOOXOAVMMBI H30JHPYIO-
e MeXaHu3Mbl, KOTOPBIE CMOTIJIX ObI IPENATCT-
BOBATh CMEIINMBAHUIO IIOMYJIAINA.

Camoe npocToe, eCJIA HapOoXKAaI0INeCs BUbI
pasziejieHbl KAaKUMHU-JIN00 HEeNMpeoJoJIUMbIMHI (pu-
3NYECKHUMHM IIperpajaMu: MeX1y HUMH BO3HUKA-
€T IPOCTPaHCTBeHHasaA uzoaauuA. [Insa Hasem-
HBIX OPraHU3MOB 3TO BOJA, AJS BOAHBIX, HA000-
poT, — cyira. Bor moueMy Ha MOPCKHUX apXuiie-
Jlarax, COCTOSIIINX M3 MHOTUX HEeGOJIBIIINX OCTPO-
BOB, yallle BCero O4eHb pasHoOOOpasHO BHAOBOE
HaceJIeHHEe: YyTh JIM He Ha Ka*XJI0M OCTPOBE CBOU
«COOCTBEHHBIE» BHUJBlI ITHIL, SIIEPHUI], MHOI'MX
HaceKOMBIX, IIBETKOBBIX pacTeHuu. Ilpuumua B
TOM, YTO ocoOM KaKoOro-ambo BHOa, IIomagas Ha
HOBBIM OCTPOB, Cpa3y ke OKa3bIBAITCA B M30JIU-
POBAHHOM IIOJIO}KE€HNU, UM He HY’KHO HUUero «u30-
operaTh» cuenuaJbHo. Korga Yapass [lapsuH Bo
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BpeMs CBOEro 3HaMEeHHTOro IyTelecTBUA Ha KO-
pabsne «Burib» momas Ha T'asmanarocckmue ocTpo-
Ba, OH OBLJI MPOCTO Mopa)keH MHorooGpasmeMm M
XapaKTepoM IPHUCIOCOGJIeHH: KUBYIIUX TaM
BHLIODKOB: UMEHHO TOT/la ¥ HEro M CO3peJia OKOH-
yaTeJbHO UJes eCTeCTBEHHOro oTéopa.
«PasMerxeBaHME» BHUAOB MOYKET IIPOU30MTH 1
IIPA OTCYTCTBUM IIPOCTPAHCTBEHHOM H3OJIANVMH.
KoneuHo, B JaHHOM cJIy4ae 3a/jata OKa3bIBaeTCA
3HAYMUTEJIbHO 0OJiee CIOKHOM: Beb HY’KHO BOC-
IPeNnsaTCTBOBATH CKPEIUBAHMIO 0co0eif, KOTOpHIE
HayaJI PacXOAMUTCS IO Pa3HbIM 3KOJOTHYECKUM

Pasnoseudnocmu eviopros
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HUIIAM, HO IPOJOJIKAIOT (DaKTUUECKU KUTh OOK
0 6ox. Ho 3aTo u pelreHuss MOryT ObITh CAMBIMH
pasHbIMH.

OaHO 13 HMX — CIOHTAHHOE yBeJNYeHHUe YUC-
Jga xpomocom. OHO HepeAKO BeJeT K TOMY, YTOQ
ocobu ¢ pasHLIMM XPOMOCOMHBIMH HabopaMu
IIPOCTO YTPaAuUMBAIOT CIOCOOHOCTH AaBaTh JAPYT C
JIPYT'oM »KU3HEecoco6HOe ruOpHujHOEe IIOTOMCTBO.

Hepenko npupojia BEIHYXKAeHAa U30LPATHCA B
«pa3BeieHuN» BUJAOB C IOMOINBIO PAa3JIMYHBIX
ocobeHHOCTell moJsioBoro mosexeHusa. C oxgHoit
CTOPOHBI, OHA BCSIYECKM CTapaeTcsd ciejaTh HaH-
0oJiee IpUBJIEKATEJIbHBIMHA APYT AJA ApPyra napT-
HEPOB «CBOETO» BUJA: JUOHI0, NN B3AaNMHOE I10-
JIOBO€ BJIeUEeHHEe, — OCHOBHOM CTUMYJ K (opMu-
poBaHHIO OpayHbIX Iap y "KHBOTHBIX. KTO-TO
obpasyeT ceMbi0 Ha BCIO JKM3Hb, KTO-TO 00beH-
HAETCS Ha OJHH Ce30H Pa3MHOXKeHHUSA WU Jake
TOJILKO JJISTI OHOKPATHOT'O COUTUS — IIPUPOJa He
BeZlaeT «Irpexa», Bce onpeeaseTcsa 0COOeHHOCTA-
MU BUIOBOM OMOJIOTMH; Ba>KHO JIMIIb, YTOOBI TBOU
mapTHep 6611 ¢ To60M ogHOM KpoBu. C npyroii cro-
POHBI, He06X0AUMO, YTOOBI 0COOM pa3HbIX BAOB He
HCIIBITHIBAJIM APYT K IPYTy HUKAKUX OpauHbIX yCT-
peMJIEHHI: OHM JOJIKHBI OBITh «IJIyXH» K IIO3bI-
BaM, UCXOLAIIMM OT YJI€HOB MHOI'O poja-IJIeMeHH.

...BecHoOIi, Ka)keTcsi, caM BO3IyX HAIlOEH JIIO-
0OBBIO U BCAKAS TBApPh 3¢eMHAA CTPEMUTCS HAUTHU
cebe MOAXOASAILYIO NHapy, YTOOBI YTOJHUThL CBOIO
cTpacTh M MPOAJIUTHCA B oToMcTBe. B aTy mopy
JIeC 3BeHUT OT ITUYbEro MHOT'OI'0JIOCHS: B I'yllle Ky-
CTOB HaJ| py4beM BBIBOJUT CBOM KOJIEHIla COJIOBEH,
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Ha eJIOBO# BeTKe CBHC-
TUT HA PasHble JaJbl
JIPO3J, B MOJIOZOM €JIb-
HUKe 3apAHKA 3B€HUT
cepeOpHCTHIM KO-
JIOKOJIBYUKOM, 4 4IyTh
3aajleeT yTPeHHee
COJIHIle, Oepe3HsK Or-
JamapT Tpeau Oec-
YHCJIEHHBIX 3A0JIMKOB.
Y Koro meBueckoro ta-
JIAaHTA He XBaTaeT, TOT
M3aeT MHBIE 3BYKH:
naTes 6apabaHUT KJIIIO-
BOM O CyXylo BETKY, ITotouwuii 610066101
Oexac MUKHDPyeT Haj

JilecoM M «0JieeT» — 3TO BHOPUPYIOT NepHILIKH Ha
ero XBOCTe, Ha JECHOM OIYIIKe Ha TOKOBHUIIE «Jy-
GBIKAIOT» ¥ HACKAKUBAIOT APYT.Ha Apyra HCCHHA-
YyepHbIe, C KPACHBIMHA «ﬁponamﬁi -KpacaBIllbl Te-
repeBa. Ilox sKapKHUM COJIHIIEM Ha MOJISHKE KpY-
JKaTcs B CTPAHHOM XOpoBoje 6abouku: 1o Ase, o
TpOe, TO COeUHAACH, TO pacnajasach, OHU ILJIETYT
CJIOKHBIN Y30p Pa3HOOOPA3HBIX «IIa».

Bea 3To 3aBopakKHBalolllad KpacoTa MMeeT
CBOeil meabio OAHO M TO XKe: MpuBJeYb OpadyHbIX
IIapTHEPOB CBOEr0 BUAA ¥ OCTABUTh HU C UeM «Uy-
JKaKOB». 3BOHKOEe TeHbKaHbe CHHUIILI-MOCKOBKH
OCTaBJIgeT PABHOAYIIHOM CHHHUIY-TaM4YKy, Opad-
Hbl€ IPHU3LIBBI TPABSIHOMN JATYIIKYA HE IMOHATHHI
JATYIIKe OCTPOMOPAOM, CMBICJI M IIOCJIeJOBATE/b"
HOCTh BO3AYIIHOTO TaHIla 6a004YKU-OeNAHKH He
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yMeeT BOCIIPOU3BeCTH 0abouKa-JIMMOHHHUIA. JTO-
My 2Ke CIOY>XXUT U 6eCKOHeUHOe pa3HooOpasue OK-
pacKM MHOTMX HAaCEKOMBIX U IITHUI] — YeM OHA sip-
4ye M BbIYypHee, TeM 0oJbllle IIIaHCOB, YTO TEeOA
OTMETHUT CBOMM BHHMAaHHEM caMoe KeJlaHHOe (Ha
JaHHBIA MOMEHT) CyIIlecTBO. A caMell IIaJalIHH-
Ka — JKHuBylIei B ABcTpaJii cBOeoOpa3HOM NTH-
Il U3 OTPAZA BOPOOBMHBIX — caM He OYeHb sAp-
KWW, YKpalllaeT MaJICHbKHI NATA4YOK IO Aepe-
BOM, Ha KOTOPOM OH IIOTOM yCTPOHT I'He310, BCe-
BO3MOKHBIMHY 3aBJIEKATEJbHBIMY ITPEIMETAMU —
pakyuiKkaMu, IIBeTOYKaMH’, a €CJIA II0Be3eT, TO 1
OJrecTALIMM OCKOJIKOM OYTBIJIKH, M BCe 3TO Ha pa-
IOCTh CAMOYKe.

WUnorpa cmocob6 mnoamepkaHUS HIOJIAINUAHN
MeXxay OJIM3BKUMH BUAAMU OCTAETCA JIJISA YUEHBIX
«TaHOM 3a ceMblO meyaTaMu». Tak, BO BTOpOit
noJyioBuHe XX cToJIeTHS 6O0JBIIOM CIOPIPHU3 yue-
HbIM-CHCTeMaTHKaM IIpenojHecsia OObIKHOBEH-
Has noseBka. HazpaHue «0OGbIKHOBEHHAsA» eif ObI-
JIO IPUCBOEHO He 3psA: 3TOT HeOOJIbHIION MJIOLOBU-
ThI TI'PBI3YH AEWCTBUTEJNHHO ONUH HU3 CaMbIX
o6pruHbIX B EBpome. Ilocenssce Ha moasx, mo-
JIeBKa NMpPHU BBICOKOMA UHMCJIEHHOCTHU cIOcoOHaA Ha-
HeCTH 3HAUUTEJbHBII YpOoH yporxkaw. IlosTomy
MHOT'O Bp€MEHHU U CHUJI OBLJIO MOTPaueHo Ha U3yue-
HUe ee OMOJIOTUH, UTOOBI HAYUUTHCA GOPOTHCS C
3TUM BPEIOHOCHBIM co3gaHumeM. Ho BOT Kak-TO
pa3 yuyeHble-CUCTEeMAaTHKU MCCJIeJOBAJIH ee X POMO-
COMBI 1 OBLIIM IPOCTO IOPa’XeHbl: OKA3aJIOCh, YTO
rmoj; o6IIIMM BHEIITHMM CXOACTBOM KPOIOTCS JIBa CO-
BEpIIIeHHO Pa3HbIX BUAA, pa3IUUalONAeCsa YHUCJIOM
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xpoMocoM. IIpuyeM HM O KAKOM. « CIIOHTAHHOM »
BUA00OOPAa30BaHUM PEYU OBITH .HE MOIJIO: XapakK-
Tep XPOMOCOMHBIX Pa3jIMYdii HE AaBaJl IIOBOJA
AyMaTh O MOJUMJIOUAHOM IIPOUCXOKIEHUHA OJHO-
ro Buja ot Apyroro. [lanpHeiiee nsyyeHne aTux
II0JIEBOK IIPUHECJIO He MEHbIIIH CIOPIIPH3: OKa3a-
JIOCh, YTO OHM BEeAYyT QUEeHb CXONHBII 00pa3 JKus-
HH, )XUBYT [0 COCEJICTBY, HO HUKAKUX I'HOpH/OB
MeXXJy HUMHU NOKa He oOHapykeHo. Tax uTo, B
OTJINYHE OT YYEeHBIX, KOTOPhle TaK IIOKa W He
CMOIJI# O0HAPYXUTH MOP(GhOJIOTHYECKUX OTIUIMMA
MEXXJY 3THMH BUJAMU- «080UHUKAMU» , CAMUA OHH
OYeHb Jlaske XOPOLIOo APYT APyra pasjinyalor.

Ho, xax M3BeCTHO, HU ONMH MEXaHH3M He
croco6eHn paboraTts 6e3 «c6oeB». BoT u MmexaHmu3-
MBI M30JIAIIMM HWHOTAA He cpabaThIBalOT, B.pe-
3yJbTaTe 4ero B IpUpoOJie BOSHUKAIOT MEKBHIO-
Bble ruOpuabl. Yaime Bcero OHM TaK U OCTAIOTCH
€IVHUYHBIMUA «OIIMOKAMHU» MPHUPOABI — CTe-
PUJILHBIMHA M IIOTOMY HECNOCOOHBIMM OCTABHUTh
nocJje cebs noroMcrBo. Hanpumep, 3asi-Tymax,
KOTOpBI# MHOT/A IOmajJaeTcs B JecaX. CpefHeH
10JIOChI, HUKaKO#i He ocoObIi B/ 3aiina, a mpo-
cro rubpu Mexxay 6essxkom u pycakom. MlHoraa,
ecyiu 6JIM3KMe BUALI «3aMeIaloT» APYr Apyra re-
orpaduyecKu, TO eCTh PACIIPOCTPaHEHEI B COCEJ-
HUX permoHax, Ha CTHIKaxX HX apeajioB MOXKET
BO3HMKHYTH yCTOMUYMBAs 30HA TUOPUIM3ALUH.
Tak Ipou3oI1I0, HAIPUMED, C PA3HBIMUA BHUJaMU
BOPOH: UepHas BOpOHA »KUBeT B 3anajgHoii EBpo-
e, cepasg BopoHa — B Boctrounoii Espomne, a B
IEeHTPaJbHBIX €BPONEeMCKMX o0JsacTAX dYalre
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YepHas u cepas 60poHbL

BCTPEUAIOTCA He CAMHU 9T BHUbI, a THOPUABI MEXK-
Oy HAMH.

OcobGeHHO MHOTOUXCJIEHHBI MEKXKBHUIOBbIE I'10-
puabl He y KHUBOTHBIX, & Y pPacTeHUI, KOTOphIe
O0OBIUHO He UMEIOT U30IIPEHHBIX MEeXaHU3MOB pe-
MPOAYKTUBHON m3oaAnuu. IlosTomy B mOMMeH-
HBIX JIyraxX 4acTeHbKO MOYKHO BCTPETHUTH PAa3HO-
oOpasHbie UBbI HJIH OJYBAHUMKHU HE TOJIBKO, TaK
cKasaTbhb, B «UHMCTOM BHJE€», HO 1 B r'HOPUIHOM.
ITopoit 60oTaHMKHK T'OJIOBY JIOMAalOT HaJ TeM, Kak
IIPAaBUJIbHO KJIACCU(PUIIMPOBATHL TOT WJIM HHOU
pacTUTENbLHBIN OpPraHM3M, HACTOJIBKO «DPa3MBbl-
THIMH» OKAa3bIBAIOTCsA BUIOBBLIE NPH3HAKU M3-3a
IIOCTOSTHHOM rubpuausammum.

Huorna 6muora obpalljaeT 3TU «OLIHOKH» cebe
Ha I0JIb3y, KAKOBas COCTOUT B YBEJIMUYEHUU BUIO-
BOI'0 MHOroo6pasusi. ITo caydaeTcs, Korja MexXBH-
JIOBBIE THOPH/IBI — €CJIM OHU, KOHEUHO, CIIOCOOHBI K
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Pa3MHOKEeHUIO0 — RAlOT HAJyaJI0 HACTOAIUM HO-
BBEIM BHZaM. Ha 3BOJIIOIIMOHHOM JpeBE 3TO BbI-
raspeno Obl, HaBEpHOE, KaK «CJHHUSHHE» JBYX
KOHIIeBBLIX BeToueK. OTimume B TOM, UTO IIPHU Ta-
KOM «CeTYaTOM BHZ000pa30BaHMM » POAUTEILCKUE
BHUJBI (Te caMble KOHIIEBbIE BETOYKH) IIOYTH HUKOT-
JIa He MCYe3aloT: IIPOCTO BMECTO ABYX BHJOB IIO-
JiydaeTcsa TPpH — M 006a COXPAHWBIIMXCH DPOJAM-
TeJbCKUX, U ruOpuaubii. IIpuyem cambie 4TO HH
HAa eCThb OOBIYHBIE BHALI, B OTHOLI€HNUYM KOTOPBIX
HHUKTO [0 HeIaBHEro BpeMeHH Jfa’ke He IOofo3pe-
BaJl HUKAKOr0 «II0BOXAa», IPHA MOAPOOHOM M3y-
YeHHUHX OKa3aJIUCh UMEHHO TAKUMHU ru0puiaMu.

Hanpumep, coBceM HeJaBHO OBLJIO OTKPHITO U
CTaJI0O HACTOSINEeH HAayJyHOM ceHcamueil rubpun-
HOe IIPOMCXOXKJAeHNe BCeM M3BECTHOM TaK Hasbl-
BaeMoO# cbefo0HOM JArymKu. OHa IOBCEMECTHO
BCTpedaeTcs B BojoeMax EBponkbl, ee 3agHHe
JaNKU SBJIAIOTCA JIAKOMCTBOM - JJIS MHOTHX
bpaHKOA3BLIYHBIX eBpoleiimeB. Tak BOT, 3TOT
BHUJ BO3HUK oKoao 5000 ser Hasan B pesyjbrare
rubpuau3anyuy MeXXJy ABYMSA Pa3HLIMHM BUAAMU
JATyIIeK — NPYAOBO# U o3epHOoii. TpyaHO cka-
3aTh, KaK CHSl HCTOPUA CKasajlaCh Ha ee BKYCO-
BBIX KayecTBaX: IOKa UTO He BBIICHAJNOCH, Ka-
KOM M3 3TUX TPeX BHAOB KBaKyIlleK BKycHee. UTo
JKe KacaeTcs YYeHbIX, TO OHH IO CHX IIOP JIOMaIOT
roJIOBY HaJZi TeM, KaK rHOpUAHOMY BHAY. YAaeTCA
MOAIEP>KUBATh CBOM CAMOCTOATEJILHLIN CTATyC:
Belb €ro apeaJjl. IOYTH IOJHOCTHIO COBIIANaeT C
00J1aCcTHI0O pacIpOCTPAaHEHUA ONHOI M3 MpapoAHU-
TeJbHUL, — JIATYIIKU IIPYAOBOM.
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IIPUPOJA HE JOEJAET CKAYKOB?

B ToM, KaK MOHUMAIOT «CKAYKN» B 3BOJIOIIUHA
CTOPOHHUKHU pPa3HbIX JBOJIOIIMOHHBLIX TEOPHIii,
U3aBHA CYILIECTBYIOT ABe JUaMeTpPaJbHO MPOTH-
BOITOJIOYKHbI€ TOUKU 3PEHUA.

CorsacHOo OgHOM M3 HUX, BCE€ HCTOPHUECKHE
H3MEeHEHHUA B CTPOEHUH OPraHU3MOB IMPOUCXOIAT
HUMEHHO «CKaYKaMH», MaJbIMH HJIU OOJBIINMH.
BecombIM H0BOZOM B IOJIB3Y 3TOM TOUKU 3PEHHUSA
HepeJKO CUUTAJIOCH (A 1 IO ceHl IeHb CUNUTAETCs)
OTCYTCTBUE IePeXOAHBIX (OPM MKy OCHOBHBI-
MU IO pasfieIeHUSIMUI eCTeCTBEHHOM CUCTEMBI —
TAnaMu. [{es10 ocTaBaJIOCh 3a MAJILIM: HY KHO ObI-
JIO HalITM MeXaHU3M <«3BOJIIOIIMOHHBIX CKAYKOB»
— caaprtanuii. IloHauany sTa TeopHusi yepmnaJa
BIOXHOBEHHE B OMOJIeMICKUX JIereHAaX O COTBOpe-
HuU Mmupa. HanmpuMmep, 3HaMEeHUTHIN ITAJIEOHTO-
aor JK. Kriospe, paboraBmuii Ha pybexe
XVIII-XIX crosieTuil U BIepBble OTKPBIBLINHN
«Pa3pbIBbI» B IAJIEOHTOJOTAUYECKOH JIETONHUCH
(aTO KOTAA OOHM HMCcKomaeMble (OPMBI «BAPYT»
MIPUXOAAT HA CMEHY APYruM), ObL1 yOesKkeH, UTO
Pa3pbIBbI 3THU CBHAETEJIHLCTBYIOT O MHOT'OKPATHBIX
aKTax 00’KeCTBEHHOI'O TBODEHUS.

IToromM ccrlnaTbest Ha Bubauio B HAy4YHBIX KPY-
rax CTaJJ0 HeIPUJIUYHO: y>Ke ObLIM M3BECTHBHI Ie-
HbI, 1a M1 TEOPHUSA eCTeCTBEHHOro orbopa Habpasa
cuiy. Torga nmpuaymanau TEOPHUIO «MaKpOMyTa-
UM » : TKOObI ¥ KAKOM-TO OJHOM 0COOM BAPYT PE3KO
MeHseTCA KaKOW-TO Ba’KHBIM NPU3HAK, U OHA,
eIUHCTBEHHasi, CTAHOBHUTCA POJAOHAUAJIBLHUKOM
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HOBOT'O BH/Ia, CeMelCTBa, Kjacca U JasKe THIA.
Hanpumep, y KaKoii-To U3 MHOTOHOXEK BADPYT 06-
pa30BaJIMICh TOJILKO TPX Iaphbl HOT — OHA-TO M CTAa-
Jla MePBHIM HACEKOMBIM, OT KOTOPOr0 IIPOM3O0ILIO
Bce pa3HooOpasue 3Toro Kjacca. Takue «MakKpoMy-
TAHThI» ObLIM OOpa3HO Ha3BaHLI «MHOroodemiaro-
MU ypojiaMu». Y BOpaBay, ¢ TOUKH 3peHUS Cy-
IeCTBYIOIIE BUAOBOM HOPMbI OHH AEHCTBUTEJILHO
SIBJISIOTCH «YPOAAMM »; UTO 3Ke 10 UX «00elanuii»,
TO MHOT'O€ OIIPEZIEeJIAETCA CPefOii: CyMeIOT BEKHUTD
H OCTaBUTH IIOTOMCTBO — XOPOIIIO, HET — HUKTO He
BHHOBAT, OTOOD eCTh OTOOpP.

B npoTuBOBec Teopum cajbTanuii paspabarTs-
BaJIaCh TaK Ha3bIBaeMasd CHHTETHYECKAdA TeOpUHA
3BOJIOIMM, OYeHb NONYyJIAPHas B cepegune XX
crosetus. OHA yTBEP:KAa€T, YTO RCE M3MEHEHUS B
9BOJIIONUY IIPOUCXOAAT HA OCHOBE IIOCTEIIEHHOIO
HAKOILIEHHA GOJILIIOro YHCJIa MAJBIX MyTaumii,
TAK YTO HUKAKHX KPYIHLIX CKA4YKOB- «DeBOJIIO-
OUui» B MCTOPHM OMOTHI OBITH He MOXKeT. Pasyme-
eTcs, B MONMIANUAX AeCTBUTEILHO MOT'YT Bpe-
M$ OT BDEMEHH BHIIIEILIATHCA « MAKPOMYTAHTHI»,
HO OHM, KaK IIOKa3bIBaeT MEJUIIMHCKAA IIPAKTH-
Ka, IoUTH Bcerfa ruOHyT. [a 1 He MOXKeT eJMHCT-
BeHHadA 0cO0b IIOJIOKUTH HAYaJI0 HOBOM DBOJIIOIH-
OHHOM BeTBM: HY>KHBI IApTHEPHI IO PasMHOKe-
HHUIO — TaKHe Ke «ypOALI», a BCe BMeCTe OHH
JOJIKHBI OCHOBATL 000COOJIEHHYIO MOIYJIAIMIO,
KOTOpas CTaHeT HOBHIM BHJOM, C HEro-To BCe M
IOJI>KHO HAYATHCA.

" Yro e MoxKeT 06bEJUHUTE 3TH ABE KpaiiHOC-
™a? VMeloT M 3HaUeHWEe MAaKPOMYTAIUM AJis

119



SBOJIIOLIMH, & €CJIM UMEIOT, TO KaK OHU IIPOXOAAT
MeJIKO€ «CHTO» ecTecTBeHHOro oroopa? UToOwI
OTBETUTH Ha 3THU BOIPOCHI, laBaiiTe CHayaJia pac-
CMOTPHM HECKOJILKO IIPUMEDOB.

B pacTturesbHOM, peske JKMBOTHOM MUDeE €CTh
Om3KMe BUABI, PE3KO Da3IAYAIOIUEeCcAd UHUCJIOM
XPOMOCOM, IPUYEM 3TH Pa3JIUUUSI OUEHb 3aKOHO-
MEepHBI: OHM KpaTHHLI HeKoTopoMy uucyay. Hampu-
Mep, V Pa3HBbIX BUJOB XPH3aHTEM B KapHOTHIIE
oeiBaer 18, 27, 36 u Tak majiee — BILIOTH 10 90 —
XPOMOCOM: X YHCJIO Bceraa KpaTHo 9. A y Tabaka
YKUCJIO XPOMOCOM cocrasiaser 24, 48 u 72, To ecThb
kpaTHo 12. Takume opraHu3Msbl, Y KOTOPBIX KOJIH-
YecTBO XPOMOCOM yZIBO€HO, YTPOEHO, YUEeTBEPEHO
(1 TaK masee) MO CPAaBHEHUIO C UCXOJHBIM, Ha3blI-
BaIOTCS HMOJUILIOMOHBIMH. ITOHATHO, YTO IIOHOO-
HOe CIIOHTaHHOe KpaTHOe yBeJIMUeHUe YHCJIa Xpo-
MOCOM MHaue KaK MaKpoOMyTalueil He Ha30Belllb.
Eciu takme «cKaukooOpa3Hble» HN3MEHEHHUS Ka-
pUOTHUIIa HE CJIUINKOM PEeAKH, TO IOJJUILJIONHbIE
ocobu, pa3 3a pa3oM BBILIEIJIAACH B «HOPMAJIb-
HOI» IOINYJALMNU, BIOJHE MOTYT BCTPETHUThCS
IPYT ¢ IPYroM HU, Pa3MHOXKAasCh, JaTh HayaJo HO-
BOMY BUAY. A y pPaCTHUTEJbHBIX OPTaHU3MOB TaKOe€
«CKayKooOpasHoe» (hopMHpPOBAHKE HOBOTO BUIa U
BOBce oOierdaercsa GJjarosapsi CaMOOIILIIEHUIO.
Tak uTo, mosy4yaeTcs, 10 KpaitHe! Mepe HEKOTO-
pble MAKPOMYyTaIlMM — HO He eJUHUYHBbIE, a J0-
CTAaTOYHO YaCThlie — MOT'YT YYacCTBOBATh B 3BOJIIO-
LMOHHOM IIpoIlecce, JaBasl HauaJio HOBBIM BHIaM.

A BoT BaM emle (akT, Ha 3TOT pa3 d3KCIepu-
MeHTaJbHbIN. Ha caMbiX OOBIKHOBEHHBIX TJISAX
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Tau Ha aucme

IPOBOJMJIN ONIBITHI IO OTOOPY Ha HPEAIIOYTEeHUe
OIIpe/leIEeHHOr0 BHJa KOPMOBOro pacreHusa. U
0Ka3aJI0Ch, UTO BCEro 38 HECKOJIbKO JIeT IPOM30-
IIIJIa COBEpUICHHO KJIacCHMuecKas IUBepreHnud:
chopMHupOBaTIKCh iBE CAMOCTOATEIbHEIE IOy JIs-
UK Tieil, KOTopble MeXXKAY coGoil He cMelIMBa-
Juch (BOBHHKJIA PENpPOAYKTHUBHAS M3O0JANUA) U
IATATHACh KaXKJasd Ha CBOEM JIOGHMOM paCTeHHH.
To eCTh 3a CTOJIb KOPOTKHII CPOK, IIYCTh Aake B
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HCKYCCTBEHHBIX YCJIOBHAX, YAAJOCh «CMOJEJIH-
poBaTh» HaCTOsAllee BHUA00OpasoBaHHe, IIPHUUYEM
oueHb ObICTpPOE.

Temneps gaBaiiTe YTOYHUM, UTO YK€ 3TO TaKOe —
«CKAUYOK» B 3BOJIIOIIUK BUAOB? BpeMs cyiecTBo-
BaHHUS BHJa — Yallle BCero HeCKOJIbKO MMJLJINO-
HOB JIeT (eCTh M BUJbI-JOJITOXKUTEJIN, UX BO3PACT
u3MepsieTca MHOTMMHU JeCATKAMH MUJLJIMOHOB
Jget). Ilepexon ke OoT ogHOTO BHAA K APYroMy B
MIPUPOJie 3aHUMAaeT HECKOJIbKO THICAY — XOPOIIIO,
NyCTh HECKOJILKO JIECATKOB ThICAY — JIET, TO €CTh
B JIFOOOM cJIydyae BO MHOTO pa3 Kopoue. MOXKHO JIn
CUMTATh TAKOM IepexoJi «CKAauKoM»? A 3To VXK
KaK IIOCMOTPETb.

BcrmomHUM, 0 YeM MBI TOBOPHJIM B CAMOM Ha-
yajie KHUTH, — 00 OTKPBIThIX HEPABHOBECHBIX CH-
cremax. Kakaas Takasd cucreMa — B UX YHCJIe U
OHMoJIorMYeCKU BUJ — BecbMa KOHCepBaTHBHA:
Oyayuyud NPUCIOCOOJIEHHOM K OIpefieieHHBIM yC-
JIOBHSM CYII[eCTBOBaHUA, OHA HE OYEHb-TO CKJIOH-
Ha MeHAThCs. Bee X0polio, IMOKa 3TH yCJIOBHUA OC-
TAIOTCA IIOCTOSTHHBIMM; HO BOT cpefa OOMTAaHUSA
U3MeHUJIach — Kak mnosefeT ce0sa cucrema? OHa
nmoHavaJjy 0yZeT bITaTbCsl, HACKOJIbKO IT03BOJIAET
ILJIACTUYHOCTD, COXPAaHHUTh CBOI «CTATyC-KBO», TO
eCTh II0 Mepe BO3MOKHOCTH MO-TIPE)KHEMY He Me-
HATBLCS. A ecJiv 3TO He yAacTes, To cucrema... Cu-
crema Jub60 morudHeT, JUOO JOCTATOUYHO OBICTPO
IIEPEeCTPOUTCA B COOTBETCTBUU C HOBbIMU TpeboBa-
HUSAMH Cpelbl, IPHOOPEeTsI NHOe KadeCTBO: 3TO U
OyZeT «CKauKooOpa3HbIM» IMepexoJoM Hallel ru-
IIOTeTHYECKOM CHCTeMbl M3 OJHOT'0 YCTOMUHUBOTIO
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(«paBHOBECHOI'0») cOCTOSIHHAA B Apyroe. To ecTb
BHJ 1100 BEIMpeET, 1100 3a OrpaHWIeHHbIH (110 1C-
TOPHYECKMM MepKaM) OTPe30K BpeMeHH JacT Ha-
4aJI0 HOBOMY BH/Y, U3MEHUB CBOH 3KOJIOTAIECKe
NIPEATIOUTEHUA 1 CBSI3aHHBIE C HUMH NIPA3HAKHU.

Kaxk BugnTte, NoA0OHBIA «3BOJIOIUOHHLIN CIie-
HapHUil» coeJHHsAET B cebe 00e TOUKH 3peHus — U
NMOCTeNeHHOCTh, M canbTanuoHuam. C opHOIl
CTOPOHBI, IIEPEX0J OT OJHOTrO BHUAA K JPYroMy
JefCTBUTEJIbHO MPOUCXOAUT IIOCTEHEHHO, KaK TO
¥ MIpeAIojIaraeT TeOpuA ecTeCTBeHHOTo oT6opa. C
IPYro# CTOPOHBI, 3TOT NEePeXOAHbIN NepMoJ, OKa-
3bIBaeTCA MHOTO KOpode, YeM BpeMs CyIleCTBOBAa-
HHUA KaXKJIOr0o M3 BUAOB — M IIPEAKAa; U ero IQTOM-
Ka, TaK YTO MOXHO 'OBOPHUTHL 'O HEKOEM II0Z00UH
«cKauka». Tak ¥ mosy4yaercsi Ta caMas «Iernou-
Ka» BH/IOB, 0 KOTOPO# BbI YHTAJIM B-TJIaBe O IPO-
MCXOXKJACHHUH YKU3HN: HECKOJIbKO MHJIJINOHOB JIET
CIIOKOMHOr0 CYIIeCTBOBAaHUA OJHOTO BHJA, 3a-
TeM, eClIH cpefla oOuTaHUA K TOMYy oOskeT M
CBOMCTBA BHJIA ITO3BOJIAT, «IIPHI’)KOK» IIPOTAKEH-
HOCTBI0O B HECKOJIBKO ThICAY JIeT. 3aTeM OIATH
JJINTEJbLHBIA IEePUOJ «PABHOBECHUSI» YK€ HOBOIO
BH/ia C caMHM co00ii 1 cBoe cpejoil.

3aech MBI pa3obpasin «CKauKkooOpazHoe» BHIO-
o6pasoBaHue — OBLICTPOE IIPEeBpaIleHIE OJHOT'O BU-
Jla B Apyroii. A KaK BOSHHMKAIOT I'PYIIbI 60Jiee BbI-
COKOro paHTra — OTPAAbI, Kaacchl, Tunbi? Koneu-
HO, BpeMs MX CTAHOBJIEHHS ropasfio 6oJiee mpoTs-
JKeHHOe, YeM BHU/IOB: JIOCTATOYHO BCIIOMHHUTD HAIITY
aHAJIOTHIO MEXKAY BOJIIONMeN 1 pa3berom npeiry-
Ha. Ho aTa ’Ke aHajiorms NOACKa3bIBaeT, YTO M
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3nech He ob6xonuTca 6e3 «CKaYKOB», TOJIBKO
«CKauKHN» 3TH HeCKOJILKO MHOTO poja, 6oJiee Mac-
mrabHbIe.

ITpu Bunoob6pa3zoBaHNM IIPOMCXOAUT OCBOEHUE
«cocelHe» 3KOJOTMUYECKOM HUIIH, AJIS 4ero Obl-
BaeT JOCTATOYHO UBMEHHUTh, HaIpUMep, CTPOeHue
oA HOro 3y6a nyn opmMy Kpblia. A HOBBIH OTPANI,
KJIacc UJIH TeM 0oJiee TUII — 3TO IPOHUKHOBEHUE
B MHYIO aalITUBHYIO 30HY, /ISl YeTo HHOTAa HYXK-
HO TIepecTPOUTh Bech opraHmsM. PasBe mpespa-
1eHe 3BepbKa, IIOX0XKEero Ha 3eMJIEPOMKY, B Jie-
TY4yIO0 MBIIIb, IIYCTh Ja’Xe IOCTeneHHOe, dyepes
MHOTHE IPOMEXXYTOYHbIe CTaJul, — 9TO He «3BO-
JIOIMOHHBIA CKAUOK» ?

PaccMoTpuM YIIOMSAHYTHIN IIPUMeED C «IIPOUC-
XOXKJAeHHuEeM» IIIeCTHHOT'Oro HaCEKOMOT'O cpa3y M3
MHOI'OHOXKKH: KaK 3TO HU IIOKaKeTCs CTPaHHbIM,

Axcoaromae
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B HEeM HeT HHYero HempapzgomnoaoOHoro. [eso B
TOM, YTO JIMYMHKH Y HEKOTOPHIX MHOTOHOXKEK
HMEIOT TOJILKO TPH aphbl HOT — U HYU OJHOM 60JIb-
mre! Ho Beib 111 HEKOTOPHIX KMBOTHBIX XOPOIIIO
M3BECTHHI CJIyYaW, KOrAa JIMYWHHOYHAA CTagusd
pasBuTHsS OepeT Ha cebsa HEKOTOpble PYHKIUH
B3POCJIOTO OpPraHnu3Ma, B TOM YHCJIe CIIOCOOHOCTH
Pa3MHOYKAThCA: TAKOBLI, HallpUMep, XBOCTAThIE
aMpubruu — aKCOJIOTIb U CHDPEH.

3HAYHUT, MOYKHO NMPEAIIOJIOKNATD, HTO HACEKO-
MBle AeHCTBUTEJILHO IIPOM3OIILIN OT MHOI'OHO-
’KeK, HO TOJIbKO MX mIpejKaMu OblIM He B3pocC-
JIble, a Ju4uHOUYHbIe hopmel. Hebonbmine, ¢ yKO-
POUYEHHBIM TEJIOM, OHHM, HaBEPHOE, B YCJIOBUAX Ha-
3eMHOM KM3HM IPUOOPEIH IIpeuMylnecTBa epes
OINHHBIMM H3BHUJIMNCTHIMM MHOTOHOXKKaMH H,

Jlununra MHO20HONc KU noaudecmic (86epxy)
u Koanem6oaa (6Hu3y)
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nogxBaueHHbIe OTOOPOM, IMOLILJIH CAMOCTOSITEJIb-
HBIM 3BOJIIOLIMOHHBIM TyTeM. U BeJib UTO UHTEpEC-
HO: cpeau HauboJiee apXaMUYHBbIX O€CKPBLILIX Ha-
CEeKOMBIX, ")KUBYIIIUX B [IOUBE — TaM, I'Jle O0OUTaIOT

MHOTOHO>XKKH, — €CTb TaKHe, KOTOpPhIe AeiicTBHU-
TeJbHO OUYeHb IMOXO0XKH Ha IIeCTUHOTUX JUYNHOK
MHOTOHOJKEK, — HallpuMep, KOJIJIeMOO0JIbI.

Bor Bam moskajiyiicTa: HPOH3OIIJIO Pe3Koe,
«CKa4YKooOpa3Hoe» pacxokKJeHHe JIBYX KJACCOB
Ha3eMHBIX YJIEHUCTOHOTHUX, HO Ha OCHOBE He peJ-
KUX MaKpOMYyTaIHuii-«ypoAaOB», a PasHbIX (das
WMHAWUBUYAJBHOTO Pa3BUTHS.

«3AKOH CYPOB...»

«...Ho aT0 — 3akoH!» I moTomMy B KMBOM ITpHU-
poJie Bce eMy IOJYUHEHO, OT OMOTHI B L[€JIOM [0
OT/JIeJIbHBIX OPraHu3MOoB. B oTJinune OT yesoBeue-
CKOro oOIjecTBa, B OMOTE TOJBKO «3aKOHOIIO-
CJYUIHBIE I'Pa’KJJaHe» UMeIOT LIaHC Ha yCIeX U Ha
BBI)KMBaHUe.

BosbmeM, K mpuMepy, YyCTPOMCTBO INPHUPOJI-
HOro cooburecTBa. B camom HayaJie, KaK BbI IIO-
MHUTE, peyb II1JIa O TOM, UTO ero pa3BUTHE MOJ-
YUHsSeTCS 3aKOHAM CHUHEepPreTHKHU, TOrJa Kak
BTOPOi 3aKOH TePMOJAUHAMHUKHU OCTAETCA KaK ObI
«He y neyi». Ho Heyxesn GU3UKU, CUUTASA €T0
VHUBepCcaJbHBIM, NOAUYNHAOIIUM cebe BCio Bee-
JIEHHY10, TaK 'KecToko ommubarorca? OxasbIBaeT-
cA, HeT: eMy BCelleJio MOAUYNHEeHO QYHKIMOHUPO-
BaHHe coo0IecTBa, 0Co0eHHO OpraHnu3anus Imu-
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[IEeBHIX IeNoYeK. YK 3[eCh-TO 3TOT 3aKOH IIOJ-
HOCTBIO <«OTBITpBIBaeTCsI» Ha OuoTe, 6e30roBo-
POYHO JUKTYS el XxapaKTep ABUKEeHHUA IOTOKOB
9HEepruu.

IleiicTBHMe 9TOrO 3aKOHA B JAHHOM CJIy4dae CO-
CTOMT B TOM, YTO HU B OJ{HOM U3 3BeHbeB IMUIEeBOMH
HEeIoYKH 9HEPrus HE MOYKeT BO3pacTaTh, OHA
TOJLKO TPATUTCS Ha JKH3HeJeATEeIbHOCTh opra-
HusMmoB. IToaToMy GoJibilie BCero ee B Hadaljie Iie-
OYKHM M MEHbIIIe BCETO — B KOHIIE. A IIOCKOJIbKY
B YKMBEIX Cyll[eCTBaX 9Heprud 3almaceHa B ¢popme
OopraHWdYecKHX coeJUHEHHit, To caMo coboil moy-
yaeTcsi, 4To o0Imasi Maccta BCeX «IIPOM3BOJAUTE-
Jleii» sHEPrUHE — MPOAYIEHTOB — GoJIbIe, YeM ee
«Tnorpebureseii’ — KOHCYMEHTOB.

DT0 ‘IHAYUT, UTO €CJIH CIOKHMTL BMecTe BCe
NepeBbsi, KYCTAPDHUKHK M TPABLI, TO OHH B CyMMe
OyayT BeCHTH GOJIbIIIe, YeM BCe TPAaBOSAHbLIE KU~
BOTHEIE, & Te <— GOJIbIlIe, YeM BCe OXOTAIHecd Ha
HUX XumAERKA. [JoaydaeTcs cBoero poja «muiie-
Basg IMAPAMHIA»: B €€ OCHOBaHMHM JexXaT (poTo-
CHHTE3MpYIOINUe OPraHu3MbI — HMX Goublle Bee-
ro, 4 Ha caMoif BepIIMHEe XUITHUKHA — X MeHbIIe
BCEro.

He MeHee «3aKOHOMOCHIYIIHbLI» M JKMBbI€ Op-
raHW3MBI, KOT/ia IpucnocabinBaloTCH K JKU3HU B
TOM WJIM MHOH aZlaliTUBHOM 30He. B nepBylo oue-
pefib OHM IOAUMUHSATCS ONpe/ieIeHHBIM husmyec-
KWM CBOMCTBaM CpeJlbl: HU KMBOTHbIE, HU pacTe-
HHHA MPOCTO HE MOI'YT MX HIHOPHPOBATbH. Cuna
TSKECTH, NIOTHOCTbH BO3AYXa MM BOABI, UX
«IIDOHHUIAEMOCTb» JJIA CBETa M 3BYKA, 3aKOHBI
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MeXaHUKH — BCe 3TO, B3STOEe BMECTe WJHU IO OT-
JleJIbHOCTH, He B IIOCJIEIHIOIO oYepeb onpezesseT
¢dopmy u pasmMepnl Teja, CTPOEHHE Y)Ke HMelo-
IIUXCA U MMOABJEHUEe HOBBIX OpPraHoB, pa3BUTHE
0CO0BIX (PYHKITHM.

OueBHAHO, UTO 3Ta «3aKOHOIOCJIYIUTHOCTH»
CJY>KHUT OAHOW M3 MOII[HBIX HAITPABJIAIOIIUX CHJI
OHOJIOTHUYECKOM 5BOJIIOINH, CO3JaBasd BUAMMOCTD
MMOJUYNHEHUS ee HeKOH OIIpe/leJIeHHOU «IeJIh».
IIpuuem uem 0OoJiee >KeCTKO (PU3HMUECKUN 3aKOH
«IUKTyeT» CBOM yCJIOBUSA, TeM OoJiee HampaBJIeH-
HOM IOJIyYaeTcs 3BOJIIONUS U TeM 0ojiee CXOOHBIM
y IIOpOii COBEPILIEHHO Pa3HbIX KUBBIX CYIII€CTB MO~
JKeT MOJIYYUTHCA CTPOEHHE TeX OPraHoB, C IIOMO-
b0 KOTOPBIX JaHHadA cpena oOMTaHUSA OCBauWBa-
ercs. IToaTromy o BHEITHeMY OOJIMKY MOXKHO ITOY-
TH 6e30UTN60YHO CYAUTH O TOM, TZle M KaK obuTaeT

TO WJIN HHOE >KUBOT-

2 Hoe. CoBeplueHHas
= obrekaemasa ¢opmMma
Teja y [JAeJb(pUHOB,
MXTHO3aBPOB U aKyJI,

KDPbLIbSA Y HACEKOMBIX

M Ha3eMHbIX II03BO-

HOYHBIX, <«JIATYyIIa-

YbH» JIAllbl Y CaMBbIX

pas3HbIX IOJYBOJHBIX

3Bepeil U IITUl, — BCe

3TO XOPOLIO U3BECT-

Koneepzenyus gpopmo. mena  HPIE IIDUMEDBL KOH-
Y QKYJbl, UXMU03AEPA U Beprennuum, BbI3BAH-
Oenvuna Hble HeOOXOAUMOCThIO
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npucrnocabinBaThCA K OnpejesieHHBIM, JOBOJILHO
JKECTKHUM TpeGOBaHUSAM cpeJibl 0OUTaHUA.

OnuH U3 yHHMBEpCAJbHBIX 3aKOHOB, KOTOPO-
MY BBIHYXJAEHBI MOAYUHATHCA JKHUBbIe CYIIECT-
Ba, — 3aKOH BCEeMHPHOro TAroteHus. OH KJja-
JIeT IpeJes pOoCTY IMO3BOHOUHBIX JKMBOTHBIX, U
JlasKe 3arac IPOYHOCTH CKeJleTa UX He cliacaer.
IeficTBHTEIbHO, YTOGHI YBEJIHUUBATL MACCy Te-
JIa, CYXONYTHOMY JXKMBOTHOMY HYKHO HeIpe-
MEHHO YKPEeILJIATL CBO «HecyI[Mii KapKac»: ec-
JIX KOCTH OCTaHYTCS TOHKMMH, TO OHHM HPOCTO
OyYAYT Bce BpeMsl JOMATHLCHA IO/ THAMKECTHIO
MBI ¥ BHYTpPeHHocTeii. Ho BeAb ¢ IPOYHOCTHIO
KOCTeil yBeIM4MBaeTCA M MX MACCHBHOCTL —.B
pesyJIbTaTe HCIOJHNHCKOMY dKMBOTHOMY IIPOCTO
He OyZeT XBaTaTh CHJL, YTOOBI IIEPECTABAATSH II0
3eMJjie CBOH e cCOOCTBeHHBIE HOTHM, CHJA TAMXKe-
ctn. OyieT ‘HeBRIHOCHMMO AaBHUTh ero. Tak mam
HHAaYe, CyXONYTHHI# THraHT B KOHIe KOHIOB
YTPATUT BO3MOKHOCTh CAMOCTOSITEJbHO ABU-
raTbCsa — CTpPEMJIeHHEe CTAHOBHThCH Bce 60Jb-
ue ¥ Goabmie 3aBefieT €ro B «3BOJIIOIMOHHLIN
TYIHKS .

O6paTuTe BHMMaHMe: caMble GoJbHime KH-
BOTHbIE — 3TO, KaK HPaBUJIO, OOMTATENH BOJ.
Cpean 3Bepeii, HanpuMep, KPyIHEe BCeX HEKO-
TOpbIe JIACTOHOTHE (MODK, MODPCKOH CJIOH), HO
0c00EHHO CHpEeHbl M HCHOJHHBI-KHTHI, HX BecC
MOXKeT OBITh B IECATKY TOHH M Goabine. OfHa us
OCHOBHBLIX IPUYHUH B JAHHOM cjiydae — JeicCT-
BHe 3aKOHa ApxuMeza. BcmoMHHM: Ha TeJjio, IO~
IPYyKeHHOe B BOAY... Tak 4T0 KHTY, IJIaBAIOIIEMY:.
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B MOPCKOM My4YyHHe, He HYKHO O0POTHCS C CHJIOH
TAXKECTH, He HY»XHO INOJHHUMAThL CBOE TeJIO Hajl
IMOBEPXHOCThIO 3eMJIM, UTOOBI MepeJBUHYTh €ro
U3 OJJHOUM TOYKH IIpOCTpaHcTBa B Apyroe. IToaTo-
MY YV MOPCKHMX MJIEKONHUTAIOUIUX HEe TOJbKO BCe
TeJI0, HO U OTAeJIbHbIe KOCTH MaCCHBHee, UeM y
Ha3eMHBIX: HET HYXXIbl H3OLIPATHCA B COBEp-
IIIeHCTBOBAHUH TPYOUAThIX KOHCTPYKI[Hii, KOTO-
pble ObLIN ObI OJHOBPEMEHHO W NPOYHBI, U He
CJUIIKOM TSKeJIbI.

IIpaBna, «He ObIBaeT mpaBuJ 0e3 HMCKJIOUE-
HUil»: BbIMepIIHe THTaHTCKHEe AUHO3aBPhI IIO
pasMepaM MaJIO YeM YCTyNaJiM KUTaM. ¥ YeHBIX
IMOHAyaJIy 3TO CTABUJIO B TYIIHK: KaK ’Ke TakK, Belb
3aKOHBI (pusuku Hapyaorcsa! Ho 3arem oHu Ha-
IILJTA XUTPOYMHBIHA BbIXOJI M3 ITOJIOXKEHUSA: IIPOCTO
NPEeANOJOXKHUIH, UTO
OUIJIONOKH, HaIlpu-
Mep, "KUJIH B 03epax —
BCe TeJIO B BOJIe, TOJIb-
KO TO0JIOBA TOPYHT,
CJIOBHO IIEPHUCKOII IO/~
BoaHOM Joaku. Tak
YTO U HA 3TUX T'UTaH-
TOB, BO3MOXKXHO, pac-
IIPOCTPAHAJICA 3aKOH
Apxumena.

Eme cypoBee 3a-
KOH TATOTeHUusA 00Xo0-
AUTCA C JKeJIaIoIIHu-
A MM moJieraTh. IIpesk-
Hun.nodox e Bcero, OH Tpebyer
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ITranupyowue sxusommuwvle:
Awepuya — nemyuuil IpaxKoH u nemsza

JUJI1 OCBOEHM S BO3YIIHOM CPeAbl HAIMUNA KaKOH-
Jn60 «Hecylleil HoBepXHOCTH» . I oHa BCAKWM pa3
HEeNPEeMeHHO IOABUTCA B X0/ 5BOJIOLNUH: KPBLLIO
[ITHIbI AIK HACEKOMOT0, G0KOBas CKIANKA TeJa Y
GeJIKM-JIeTATH WM Y AMEePUILI — JIeTy4dero aApa-
KOHA, [ia M «30HTHK» y IUIOAA OZyBaHUMKa — Ta
’Ke Hecymasa moBepxHocTh. Ho 3TO He Bce: HM3-3a
3TOr'0-3aK0Ha: JOMYCTHMbIE Pa3MePHI Y JIeTAIOINX
SKUBOTHBIX T'OPa3/I0 MEeHbIIIe, YeM y XOASIIUX II0



Oxoma nemyueit mbLuiu

3eMJie: GU3NKM IIOCUNUTAJIM, YTO HU IITUILA, HU JIe-
TAIOIIUN SAIlIepP-IITepPO3aBpP HE MOTYT BECUTH CBBI-
me 50-70 kusrorpaMMoB, Ha 6oJIbIlIee M He XBa-
‘TUT cuJi. Tak 4TO y JlereHAapHOM «NTHILI Pyx»
He TO UTO CJOHA TOAHATHL B BO3JAYyX, CaAMOM-TO
B3JIeTeTh He mojyuyutcsa. Ho BOT Kakas «HeyBfA3-
Ka» IOoJIy4aeTcs C ITHIAMM: caMble KPDYIHbIEe U3
HHUX XOTh M He JieTalolue, a 6eramliimue — cTpay-
CBI ¥ BBIMePIIIHe STIMOPHUCHI, HO BeJlb U He IJIaBa-
omue! Kak BbI gymaete, mouemy?

BEBITH «3aKOHOLOCJIYIIHBIM» — 3TO He Bcerja
TOJILKO 6e3pOIOTHO CJefoBaTh JUKTATy 3aKOHA.
WHoraa sTo MO3BOJISIET «IPUPYYUTH» caM (usu-
YeCKHil 3aKOH, IIOCTaBUB ero cebe Ha cJiyk0y.
VIMeHHO TaK IOCTYIWJHX JIeTy4dHe MBIIIIU, Ha-
VYUBIINECS UCIIOJb30BATh 3X0JIOKALHIO IIPY JIOB-
Jie moOBIun.
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HoJroe BpeM# JIOAU IOPAKAJIHUCh CIIOCOOHO-
CTH JIETYYHX MBIIIEe#: OPUEHTHPOBATHCA B IOJ-
HOif TeMHOTEe. 3BepbKOB 3allyCKaJIA B KOMHATY,
rjie 4acTo-4acTo OBbLIM HATAHYTHI IIPOBOJIOYKH C
KOJIOKOJIbYAKAMH, 'OTOBEIMH OTO3BATHCSA MeJIO-
AUYHBIM 3BOHOM Ha MaJieiiiliee KacaHHe, — KO-
JIOKOJIbYHMKK MOJTYAJIHN. PYKOKPBLIBIM 3asIeris-
JIA TJIa3a — 3BePbKH IIPOJOJIYKATIH JIOBKO JIABH-
poBaTh MeX Ay nperpagaMu. Y ToIbKO Korja uM
3aJIeNMJIN YIIKH, pa3fajicsad Iepe3BOH — IOpPKHe
JIeTYHBI IIePecTaJii YYyBCTBOBATHh IIPOBOJIOKY.
Torpa-To M poAWAach AOrajgKa: JieTydue MBIIIHN
«BHAAT» BO ThMe ymaMmu. OKOHUaTeJ bHO pas3-
rajxka Oblja IMoJy4eHa, KOrja B KOMHATy oMec-
THJIX NIPUOOP, IPUHUMAIOMNA M YCHJINBAIOIINHA
YJIbTPa3BYKH.

BaMm, HaBepHOe, NPHXO0-  __—qke——__
AWIOCH CILHIATH CBO€ 3X0.  — —..
He mpasja jau, BO3BpallleH- = —
HEIA BaM Balll 3Ke ['0JIOC 3BY- —_
YUT COBEPUIEHHO II0-MHOMY e
B-Jlecy B ropax? 3Halome- e
My 4YeJIOBeKY pPacKaThi I'po- _=
Ma, IepeKaTHIBAIOIIHeCH 10 e
HeOy mocJie. BCIBIIIKA MOJI- :
HHMH, MHOroe MOTyT «pac- =

cKasaTh» Ipo obOjaka. IATO ~--—-To----" .
HOTOMY, YTO OTIAYIOUTENb- . .7 -
Hblii TPECK HEBEPOATHOM CH- ‘W“A
JBbl 3JIEKTPHUYECKOr0 pasps- [

Jla pa3fble-00IaKa II0*PasHo-~ Dxororxayus
My ¥ OTpa)kaioT. Tak BOT, y.emyuux mviulei
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JleTy4yHe MBIIIU OPUEHTHUPYIOTCA B IPOCTPAHCT-
Be, CJyllas OTPa’keHHOe OT CaMbIX Pa3HBIX IIpeJ-
MEeTOB CBO€ COOCTBEHHOe 3X0. TOoJIbKO 3BYKH OHH
HMCITyCKAIOT CTOJIb BBICOKOM YaCTOThI, YTO AJIA UX
perucTpanuy HYKHBI CIlellMaJibHble TPHUOOPHI.
Bce geso B ToMm, 4yTO (9TO y2Ke paboTalOT 3aKOHBI
(u3UKHK) YeM BBIIIE YaCTOTa 3BYKa, TeM OOJIbIIIe
UHpopMaA 0 KOHQUTYypallMd TOTO MM MHOTO
npeaMeTa HeceT ¢ CO00M oTpakeHHas 3ByYKoBasd
BoJHa. IlosaToMy y JeTydmX MBIIIeHd dYacToTa
3THX 3BYKOB cocTaBisgeT 30—70 Kumiorepii: aJis
CpPaBHEHHUS MOYKHO yKa3aThb, UTO, HAIIpPUMep, 4ye-
JIOBEK He MOJKeT HH BOCIPOHM3BOIHUTHL I'OJIOCOM,
HY BOCIIPHHHUMATH 3BYKH 4acTOTOM BhIiIe 20 Ku-
gorepi. OTpaskasich OT NPENATCTBUA, I'OJIOC Je-
TSIEro 3BepbKa BO3BpalljaeTcAd K HEMY CB0Oe00-
Pa3HBIM «3XOM». A TOMY OCTaeTCd II0 XapaKTepy
OTPa’>keHHOM 3BYKOBOH BOJIHBI ONPEJEIUTh, TO
JM BIepeay NpensATCTBHEe — U TOrja ycHeThb
YBEPHYTHCA, TO JIX HACEKOMOe — U TOT/la CMaHe-
BPHPOBATH M CXBATUTH JOOBIUY.

B mosere BO BpeMsA OXOTHI JIeTy4asl MBIIIb
MMOCTOAHHO MPUCJIYyHINBAaETCA K IIYyMY, KOTOPEIE
M3aI0T KPBLIbS IMOPXAIOIIUX B BO3JyXe HACEKO-
MBIX. B 3TOT MOMEHT OHa JIMIIb BpeMA OT Bpeme-
HU HCIIyCKaeT cjaabblii yIbTPa3ByK, oCOOEHHO He
HaAIpsAras HA CBOM IoJIOCOBbIE CBA3KU, HU YIIU.
Tak 4TO KPBLJIATHIM OXOTHUK YeM-TO HallOMHHa-
eT UAYIIYI0O OXOTHUYbEH TPOIOM JUCHILY, YYTKO
BCJIYILIMBAIOIIYIOCA B JiecHble 11opoxu. Ho BoT
IIOCTOSIHHO HACTOPOXKEHHOEe yXO «JIOHEeCJ0»: Ha
paccTosTHMU 2—3 MeTPOB NOABHJIACh BOSMOXKHAaA
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nobnrga. TyT ske Ha MOJNIHYIO MOINb BKJIIOUAETCA
YIbTPa3BYKOBOM 3X0JIOKATOP, 3BEPEK HAUMHAET
IpecJjieJoOBaHNEe, KPYTAChL B BO3JyXe BCJEHA 3a
MBITAIONIEHCA YCKOJMB3HYTh 2KepTBoii. Ilepen pe-
mapimuM OpOCKOM, KOrjla OXOTHHKA U ero Jo-
ObIYy B HOUHOM BO3/IyXe pas3fle/IfiI0T CUANTAHHbBIE
CAHTHMETPHI, «TPEeCK» JIeTydyeil MBLIIIX IpeBpa-
maercsa OYKBaJIbHO B MCTEPHUYHBIM «BH3r», Ha-
CTOJIBKO BBICOKH M YaCThI CJe[yIolue OAWH 3a
APYTAM 3BYKOBBI€ MMIIYJIbCHI. - IloliMaHHasa no-
OBIYa TYT JKe Ha JIETYy C'heiaeTCs, M 3BepeK OIATh
MEePEXOJHUT B PEIKUM CIIOKOMHOTO «KpeiicepcKo-
TO» IoJIeTa.

CroJib M30IIPEeHHBIH cII0CO0 OpHEeHTaluN B
IIPOCTPAHCTBE M OXOTHI AOCTYIIEH ellle 1 MHO-
ruM AejabduHaM. 3peHHe Y 3TUX MOPCKHUX 3Be-
peil coBceM HMKYABINIHOE, O3TOMY OHH OOHa-
PY’KHMBAIOT B BoJie IpeAMeThl, HCIIYCKasa M BOC-
NIPUHNMAas YILTPA3BYKH, COCTOAINNE U3 CepUU
OUYeHb KOPOTKHX, B JieCAThIe-COThIe JOJIH ce-
KYHJIBI, HIMIIyJ5C0B. CmenuajibHbIe ONBITHI IIO-
KasaJId: NMOoJIBeIeHHEIH B 6acceiiHe OeJbIi mia-
PHK AMaMEeTpPOM OKeJI0 CAaHTHMeTpa AelbdUH
BHANT Ha pPacCTOSIHMH He 0OoJjiee 3. MeTpOB, a
«CHABIHIUT» OJjaromapsa 3xoJokanuu 3a-10-13
meTpoB. Ho 3TO fajieko He mpejesi: B OTKPHI-
TOM Mope cTad adaJMH KakK-TO OoOHaApYKHJAa
Oapbep M3 ajJdlOMHHHEBHIX TpyO 3a 350 merpos!
B Boze ¢ moMoOIIbI0 3peHHSA 3TO HEBO3MOXKHO
c/ieJIaTh Jla)Ke TEOPEeTHUYECKH, TAK YTO OCTAETCH
MpeAnoJaaraTh OJHO: AeJb(UHEI MOJb30BaJINCH
X OJIOKaI e !
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3A BCE ITPUXOIOUTCA IIJIATHUTDH

Kak BbI 1ymaeTe, 4TO IPOIIle U [elIeBje n300-
pecTH, IIOCTPOUTHL M 3aCTaBUTH GecriepeboitHO pa-
60TaTh — BOASAHYIO MEJILHUILY A ATOMHYIO 3JIe-
KTpoctannuio? OTBeT, HaBepHOEe, OUEBHAEH, KO-
HEYHO Ke, BOOAHYI0 MeJabHuIy. Ho Kosu Tak, 1mo-
yeMmy ke Oyayiee He 3a KPYTAIIMMCS B BoJie KO-
JecoM, a 3a AnepHbIM peakTopom? Ila moTomy,
4TO aTOMHAas 3JIEKTPOCTAHIIUS I'Opas3io MOIIHee,
a Belb IpOT'pecc yesioBedyecTBa Bcerja OblJI CBSA3aH
¢ notTpebJieHEeM Bce O0JIbIIEro 1 60JbIIEro KOJIM-
yecTBa 3Hepruu. Ho 3a Bce NPiXOAUTCS MJIATUTE:
BCe BO3pacTamIye IMOTPeOHOCTH JIIoAeill B 9HEP-
THH «OILJIaYHMBAIOTCSI» M JOPOTOCTOSAUIIMHU SKCIIe-
PHMEHTaMH 10 U3YUYEHUIO CTPOEHUSA BellecTBa, U
3aTpaTaMM Ha IIOCTPOMKY caMHX CTaHIIUI, Ha J[0-
ObIuy ¥ mepepabOTKy pPyAbl, 1a ¥ MOBBIIIEHHBIM
PHUCKOM PaaHaIlMOHHOTO 3aparkeHMsI.

B ToyHOCTH TaK K€ IPOMCXOIUT B 3BOJIIOIIANA
U C >)KMBBIMU OopraHmamamu. IX «ycoBepIIIEHCT-
BOBaHHUe» Bcerjla Tak WJM MHaye CBA3aHO C yBe-
JUYEeHHeM JHepreTHYecKHX 3aTpaT Ha IMojaep-
JKaHUWe JKu3HeAesTeJbHOCTU. I OHM TO’Ke BHI-
HYKIEHBI «IIJIATUTh» 0COOBIM 00pa3oM 3a 3TOT
CBOH mporpecc.

Onaum u3 HauboJiee CepLE3HBIX HBOJIIOIMOH-
HBIX «3aBOEBAHUM» Yy BBICHIMX IO3BOHOUHBIX —
NTHI[, ¥ MJIEKONMHUTAIOINX — CTaJo obpeTeHHe
MMHU TEILIOKPOBHOCTH. Brpouem, cpasy ciieayer
OTOBOPHUTHLCSA: 3TO IPUBBLIYHOE IJA MHOTHX IIO-
HATHEe He coBceM INpaBumybHOoe. Ha camom nese
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Cnawuil cycauk

HEKOTOphIe TEIJIOKPOBHLIE 3BEPH B ONpefiesIeH-
HbIe HEePHOALI )KM3HU — HAaIpHMep, CYCIUK BO
BpeMs 3MMHEHN CIIAYKHM — OCTBHIBAIOT JJOBOJILHO
CHJIBHO, YyTh JIA He /10 HyJIeBOil TeMuepaTypsi. C
ApYyroii CTOPOHBI, TAK HAa3bIBaeMble «XOJOAHO-
KpPOBHBIE» CIIOCOOHBI pPa3orpeBaThCsA BO BpeMsd
aKTHBHOM MblmeuHo# paborsl. Hanpuwmep, y 6a-
60YKH-OpaKHHKA BO BpeMA ToJIieTa TeMIlepaTy-
pa Tejia mogHMMaercs A0 +35°, a y Meu-pbIOBI
IIPH O4YeHb OBICTPOM IIJIaBAHMH M TOTO BHIIIE —
mouTH fo +40°. A

ITosToMy mpaBHJIbHEE M'OBOPHATH HEe O TEIJIO-
WJIM XOJIONHOKPOBHOCTH, & O CIIOCOOHOCTH HJIH
HEeCTIOCOGHOCTH MOANEPKMBATh OTHOCUTEJIHLHO I0-
CTOAHHYIO TeMIIepaTypy TeJjia B MeHAIOIIHXCH yC-
JoBUAX cpeast. Tex: KUBOTHBIX, KOUX IPHUPOAA
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Meu-puiba

Harpajunjia TaKoi CII0COOHOCTHIO, IIPUHATO Ha3bI-
BATh Y9HAOTEPMHBIMH: 3TO 3HAYUT, YTO UCTOYHUK
TellJla HaXOAUTCA BHYTPHU camoro opranuama. Co-
OTBETCTBEHHO, 004eJICHHbBIX 3THM Ka4eCTBOM K-
BOTHBIX HA3bIBAIOT 9KTOTEPMHBIMH: ¥ HUX UCTOY-
HUK TeIlJIa — Hapy>KHbIH, TAK YTO OHHU B O0oJbIIeH
CTeIlleHH! 3aBHUCAT OT BHEIIHUX YCJIOBUH.
Heo0xoaMMOCTh B IIOCTOSSHHOM M IOCTATOYHO
BBICOKOI TeMIlepaType Tejla BbI3BaHa Te€M, YTO
HEKOTOPbIe "KM3HEHHO BaKHble OMOXMMUYECKHEe
1 (puanoorndyecKue npouecchl Hanbosiee apdek-
THUBHO IIPOTEKAIOT JIMIIbL IPH OIpeJeJeHHOH,
pUYeM JOCTATOYHO BBICOKOU Temueparype. Ha-
IIpuMep, IJS TOTo YTOOBI GLICTPO COKpAIajaHuCh
MBIIIIBI, OJaromaps KOTOPHIM NPHUBOAMTCA B
JBUKEHMe BCe TeJIO YKUBOTHOTO, UX COOCTBEHHAA
TeMIlepaTypa JOJKHa OBITh He HMbKe +15°-25°.
Bor, oxkassIBaeTcs, moueMy HepeIKO MOXKHO yBU-
JIeTh AIEePHUIy-KPYTOJOBKY, KOTOPasd JIEXKUT pac-
IJIacTaBILINCh Ha IIeCKe, CJIOBHO KYNasCh B COJTHEY-
HBIX JydaX. KoHeuHO ke, rpesich Ha COJIHBIIIKE,
OHA HaBepHSKAa MOoJIyd4aeT HeCKa3aHHOe yA0BOJIb-
CTBHe; HO ¥ He TOJbKO. VIMeHHO TaKMM CII0OCOOOM
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9Ta «XOJIOAHOKPOBHAA» PENTHJIASA MOXKET «II0J-
3apAAUTH» CBOE TEJIO TEIJAOM, HEOOXOAUMBIM AJIA
TOr0, 4YTOOBI Pe3KMM OpPOCKOM IOHMAaThL JOOLITY
WIH, HaoOOpoOT, YAPATh OT mpeciiefoBaTejd. A
BOT y’Ke yIIOMHHaBLINicA Opa’XHHUK, JapoM 4TO
HACEeKOMoOe, OKAa3aJicsi yYMHee SAIIEPHUIbI: OH Ha-
YVYMICA He XAATh MUJIOCTE! OT IPUPOASLI, a 06X0-
IUThCA «BHYTPEHHMM pecypcoM» . IIpoCHYBIINCE
MoyTpy rae-HnOyAb Ha BeTKe OOAPHIIIHHMKA,
O6pasKHMK CHAYAIa MEJIKO-MENKO JPOXKHT BCeM
TEJIOM, IPeX /e 4eM B3JIeTeTh: dTO OH «IIpOrpeBa-
€T» CBOM «MOTODYHK », FTOHASA «HA XOJOCTHIX 0060-
poTax» I'pyAHBIE MBIIIIbI, KOTOpbIe IPUBOAAT B
AeiicTBUE PaclpoCTepPThbie KPLLIbS.

Kakmm 06pa3oM MOTJIa CJI0KHThCA TEILIOKPOB-
HOCTBH MJIeKonHuTamux ? ¥Ix npegku — 3Beporo-
IOOHEBIE PEIITHJINA — ellle He MOTJIX NOoepP KHBaTh
IIOCTOSIHHYIO TeMIepaTypy:Teja. Ilogo6Ho TeM ke
AIEepUIaM, OHHM IOYTPY BhLIE3AJH HA COJIHIIE H,
JIRIIb HaOpaBIINCH AOCTATOUHO TeILjIa, OTIFPABJIA-
JIMch Ha moncky mumu. Cpean HuX ObLIN NeJIMK034-
BDBI, Y KOTOPKIX JJIS YJIABJIMBAHMS "KaAPKUX COJIHEY-
HBIX JIyueii Jadke pasBHJICA IINPOUYECHHBIN rpebeHb
Ha CIIMHe — HACTOAIIasI «CoJIHeYHast GaTapes». ITo-
cJie pa3orpeBa TeJIO 3THX AOCTATOYHO KPYIIHEIX (C co-
0aky 1 faxe 0oJblie) PENTAINI HEKOTOPOe BpeMA
«TI0 HHEPIIHH » COXPAHSAJIO0 BLICOKYIO TEMIIEPaTypy.
Ee xBaTaJo Ay Toro, 4To0ObI HOMAaTh 1 ChECTh Ka-
KOe-HUOYyIb MeJIKoe YKMBOTHOE WX IIOBCTPEeUYAThCH C
moApyroi ayus npoajaeHuda poaa. Ho sarem samac
TeIIa UCCAKAJI, M ONATH HY>KHO ObIJIO 3aMHPATh HA
COJIHIIE, PACNIPABUB I'Pe0eHb, — «HOA3aPAXKATHCA N
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ITenukxosasp

OueBHAHO, YTO YeM AOJbIIe PEITUIINA MOIJa
BOT TaK, «II0 MHEPIMH» COXPAaHUTh TEILJIO, TEM
0oJibIlle MPEeMMYIIEecTB OHa IIoJydaJa: Beib OT
3TOT'0 3aBHICeJIa BCA ee IPHITh U, CJIeJ0BaTeJbHO,
0esonacHocTb. OMHU U3 APEBHUX AIlIEPOB TaK U
IOCTYNAaJN: YYUINCh KaK MOYKHO JOJbIlIe COXpa-
HATH TEMIIEPaTypPy, MOJYYEeHHYIO IIpX HarpeBaHUU
IIOJ JIy4aMu coJiHia. KcraTtu, sTUM 0T4acTu 00'b-
SACHSAIOTCS ¥ TUTAaHTCKYeE pPa3Mephbl HEKOTOPBIX U3
HHUX: 10 3aKOoHaM (PU3UKHU, ueM OoJIbIlie Tel0, TeM
MeJJIeHHee OHO TepseT Temo. Ho apyrue pentu-
JINY TIONULIH 110 MHOMY, IIOUCTHHE «DEBOJIIOIIMOH-
HOMY» IIyTH: 3a JOJITHME€ MUJIJIMOHEI JIET 3BOJIOLINN
Yy HAX BBIpaboTaIruCh 0cOObIE MeXaHU3MBI, obectie-
YHBIIIKE BEIPAOOTKY TeIljia B «aBTOHOMHOM PeXXKH-
me». Tak MoCcTeneHHo «3KTOTePMHEIEe» PEHTHJINNU
CTAJIN «3HJOTEPMHBIMUA» MJIEKOIIUTAIOIMMHU.
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KoneuHo ke, 9T0 OTKPHLIO 3BEPAM IIAPOYAT-
IIIe 3BOJIIOIMOHHEIe Bo3MoKHOCTH. IIpesxae Bce-
r'0o, OHH NIIPOHUKJHA B HECBONCTBEHHBIE PENITHJIN-
SIM PETHOHBI C XOJIOAHBIM KJIMMATOM H IIPOAOJI-
JKUTEJbHOM XOJIOAHOM 3uMoOil. MHorme M3 HUX
MIPEBPATHJINCh B HOUHBIX JKHBOTHBIX, YTO TOXKE
HEMaJIOBasKHO: BeJib B TEMHOE BPeMA CYTOK, ITOKa
OCTHIBIIME XMIMHBIE PENTHINH A0KHUAAIACH YT-
PEHHEro COJIHNA, MOYKHO OBLIO C MeHbIIe# omac-
Koii 6poauTs mo jsecam. HakoHen, 6sarogaps aH-
JOTEePMHUH npemme,..;mexonn’i‘ammne‘ CMOTJIHA
YMEHBIIUTHCA B pasMepax — M OHATH-TaAKH OKa-
3aJINCh MeHee JIOCTYIHBIMHE JJIf TeX K€ XHUIHBIX
AnHO3aBpoB. TakuM o6pasoM, NPUMUTHBHbIE
3BEPH HE TOJILKO CTAJIM AKTHBHEE CBOMX XOJIOJHO-
KPOBHBIX HPEAKOB, HO ¥ YCIEIIHO YILJIX OT IIpe-
CJIEHOBAHMUSA CO CTOPOHBLI IAPHMBIINX B TO BPEMHA
KPYIHBIX AILIEPOB. _

Ho... ¢«3a Bce NTpUXOAUTCA IJIATUTL» . 34 HAO-
TEPMHIO OTBEYAET IJIABHHIM 00pa3oM TaK Ha3biBa-
€MBIii «OCHOBHOM O6GMeH» — CJIO’KHaf COBOKYII-
HOCTb (PM3HOJIOTHUECKUX U OMOXMMHUUYECKHUX IIPO-
I1ECCOB, IPOTEKAIOINIMX B TKAHAX U KJETKaX. ¥
MJIE€KONHUTAIOMMX HHTEHCHBHOCTH O0OMeHa Be-
1IIeCTB HAMHOT'O BhIIII€, YEM Y PENITHJINI CXOAHBIX
C HUMH pasMepoB. A 4YTO TaAKOE CIIOCOOHOCTH BhI-
pabaTeIBaTh TEILIO, Kak He ocobas paboTa Bcero
opranusMma sxkuBoTHOro? Ho Beak pabora cBa3aHa
C Pacxof0BaHWEM JHEpPruu . TpebyeT BOCIOJIHEe-
HHUSA €e TPAT U3BHE: B 3TOM CMBICJIe OPraHU3M Tell-
JIOKPOBHOT'O JXHMBOTHOT'O. — TOT. CAMBIN «4dar
HUK»; KOTOPHI# TpeOyeT HOCTOSHHOFO IOAOTPERA:
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(eca BBI IOMHUTE, 06 3TOM IIIeJI pa3roBOp B ca-
MOM HayaJie KHUrH). Kak ke MO>XHO BOCIIOJIHUThH
IMOTPAYEeHHYI0 «BHYTPEHHIOIO» sHepruio? Oue-
BHUJHO, TOJIBKO CHEB OIIpeJeleHHOe KOJHUYEeCTBO
NUIIM — OHA KaK pa3 U CIAYXKHUT «TOIJIMBOM» JIJIS
IMOJOTrPeBa YKUBOTHOIO- « YHAMHUKA» .

ITonyyaeTrcsa mapagoKc: 3HAOTEPMHEBIE MJIEKO-
MMUATAIOIIHNE OKAa3bIBAIOTCSA CTOJb YK€ 3a BUCHUMBIMHU
OT BHEIIHUX MCTOUHUKOB YHEPTHUU, KAK U IKTO-
TepMHBbIe penTUIUHN. ToJBKO 3HEepPrus 3Ta IOCTY-
ITaeT B OpraHu3M B MHOI (popMe — He KaK COJTHeU-
HOEe TeIlIo, a BMecTe ¢ numleii. Briroga sgech Mo-
JKeT OBITH JIMIIIL B TOM, YTO COJHBIIIKO Ha Hebe
CBEeTHUT JaJIeKO He BCerja, a o MUI1 MOXXHO JI0-
OpaThCsA M B HOYHOE BpeMs, ITyCTh Jarke U3PSITHO
nmoberas 3a Heil (M, MEXJy MPOYUM, IOTPATUB Ha
aTo0 Maccy sHeprum). Kak 66l TaM HM OBLIO, C
SHEepPreTHYeCKOM TOUKYU 3pEHUs OBITh «3HIOTEpPM-
HBIM» >XHUBOTHBIM, OKa3bIBA€TCA, HE COBCEM BBI-
rOAHO — XOTsA OBI MOTOMY, YTO NPUXOJUTCA Ha-
MHOT0 Yariie u 00JIbIIIE eCTh.

B 5TO TPyAHO IMOBEPUTH, HO YV BSHAOTEPMHBIX
KHUBOTHBIX KaJIOPHH, IIOCTYIIAIOIINE C €J0il B Op-
raHu3M, UAYT IJIaBHBIM 00pa3oM Ha MO Iep KaHue
MMEHHO OCHOBHOTO OOMEeHa, ITOAJAepP>KHBAIOIIEro
HYKHYIO TeMIlepaTypy Teja: He meHee 90% 1mo-
TpeOJIAEMOM IMUIIH «COKUTAETCA» B «TETLJIOBOM ITe-
Yyi» opraHusMa. ¥ 3KTOTePMHEBIX »Ke Ha 3TO pac-
X0AyeTcHa JUIIL 0KoJI0 20% IUIEeBbIX KaJOPUIii,
OCTaJbHOE IIONOJHSAETCSA W3 BHEIIHUX HCTOUHH-
KoB Terma. IToaTroMy y 3Bepeit ¥ NTUIL CYTOYHBINA
pamyoH B CpeJHEM 3HAUYUTENbHO OOJIbIlle, UeM Y
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peI6, 3eMHOBOZHBKIX ¥ TpecMBIKalommuxca. Tax
4TO, HABEPHOE, BHITOJHEE PA3BOJUTH KapIoB, a He
KYPHIL:. KOPMS XOXJIyIlIeK, MbI IIyCKaeM 3Ha4H-
TeJILHYIO YaCTh CPEJICTB «HA BETEP» — HOIPOCTY
«oborpeBaeM BcesieHHYy10» .

Cpenu caMuX MJIEKONUTAIOIMX PA3HbIMN 110 HH-
TEHCHBHOCTH OOMEH BeIecTB TaKxke TpeOyeT pas-
HOTO BOCIIOJIHEHMSA dHepreTHUecKux sarpart. Ilpn-
YyeM 3[IeCh €CTh OIIpej/ieJIeHHAsI CBA3b C pa3MepaMu:
YyeM MeJibue JKMBOTHOE, TEM aKTHBHee JOJIKeH
OBITH Y Hero oOMeH BeIleCTB AJA NOAAEeP KaHUsS
HY>XHOI TeMIIepaTyphl Tejia X ¥eM OoJiblile OH II0-
TpebiisieT MUIIN HA eJUHHUIY cOOCTBEHHOro Beca.
Hanpumep, CJIOHY, BECAIIEMY OKOJIO IIATH TOHH, B
CYTKH HY’KHO C’hECTh PACTUTEJIBHBEIX KOPMOB OKOJIO
150 xunorpaMmMoB: Kasajiock ObI, KAK MHOTO, a Ha
CaMOM JieJIe BCero-To OKOJIO TPeX IIPOIeHTOB CBOETO

RN (X RN et

Bemaepoilka c edoil Ha secax.
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Beca. A BOT 3eMJIepoOiiKa, Becamiasa 5—10 rpammos,
3a CYTKHU ITOTPebJIsIeT HACEeKOMBIX U JPYrux 6ecro-
3BOHOYHBIX CTOJIBKO K€, CKOJIbKO BeCUT caMa, UJIHA
nake elre 6osbine. KpoxoTHEBIIT 3BepeK, oOHTal0-
U B TYCTOM INepeIlJIeTeHUH KOpHel 1 TpaB, IT04-
TH HENPEePLIBHO HAXOAUTCA B IOMCKAX YEro-Jaubo
Cbe00HOT0: MOMMaeT, ChbeCT, HEMHOIO IIOCITUT — U
OIATH B IYTh 3a NUIIeH HACYyLITHOM. BOT y>k BoucTu-
HY — KMBET, YTOOBI €CTh, & €CT, YTOOBI HE OCTBITh.

KYIA TEKYT
DBOJIIOIIMOHHBIE IIOTOKH?

«YesoBEeK €CThb Mepa BCEero CyIlero» — 3TO
u3pedyeHue ApeBHerpedyeckoro ¢puaocoda Ilpora-
ropa Ha MHOTHMe BeKa OIlpeJesINJIO MHPOBO33pe-
HUEe MHOTHUX Y4YeHbIX-eCTeCTBOUCIIbITATEJEMH.
«OueyioBeunBasi» NMPUPOAY, OHHU B IIePBYIO oUe-
penb NPUIINCHLIBAJIN €M CTpeMJIeHHWEe K HeKOu
«BBICHIEH IIeJIH» .

Pa3Be XyJIOKHUK, pUCYS KapTUHY, He PYKO-
BOJZICTBYETCS OIIpeJeIeHHON Huiaeeil — HY, XOTS
OBl JKesJaHMeM M300pa3uTh B KpacKax CBOe IpeJ-
craBieHue o HaType? U He OT TOTO JI1, HACKOJBKO
IIOJIHO 9Ta Ues BOILJIOIIeHA Ha X0JICTe, MbI CYAUM
0 COBepIIIeHCTBe NpousBeaeHusa uckyccrea? Tou-
HO TaK JKe W BCe IIPOUCXOAsIIee B X KUBOM IPUPO-
e, KaK ObLIM yBepeHbI nmocjenosareau IIporaro-
pa, yHpaBJseTcd HEKUM «IpeJHadYepTaHUeM»,
HEKOeH «IleJbI0», K KOTOPOH CTPEMUTCS BCAKOE
cyuree »xuBoe. COOTBETCTBEHHO 3TOMY BeCh XO[
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«/IlecmHuya cosepuLeHCME08AHUA»

SBOJIIOIMH IPEACTABJIAICA UM KaK IieJieHalpaB-
JICHHOEe ABUKEHHUE 10 «JIECTHHIIE COBEPUIEHCTBO-
BaHMA», OT HUSIIKX CYIIECTB K BrIcIIuM. B-ee oc-
HOBAaHMM OBLLIM IpOCTeiline, 3aTeM IIJIKM pacTe-
HHUS, 32 HUIMHU — «300(UTHI» (BBI YK€ 3HaeTe, 4TO
3TO TAKOE), 38 HIMHM — XMBOTHLIE, & BeDIIMJI BCe,
caMo co0oii pasyMeeTcs, YeJI0BEK.

Ho nmo Mepe n3yueHuA JKUBOM IIPUPO LI CTAHO-
BUJIOCH BCe ACHEE: OPraHUu3Mbl CTOJIh PasHo0Opas-
HEI, 9TO HUKAK He MOT'yT ObITh pasMelHeHbl B PAJ Ha
ob1iedt «yIecTruIe-syAecHuIes». CoOOTBEeTCTBEHHO
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UAeI0 «eqUHOM IeJN» 3aMEHWJa JapBUHOBCKAaA
TEOpHUs AUBEPreHTHOM 3BOJIIOIUU: Pa3Hble IPyII-
bl OPTAHU3MOB «PACXOAATCA» B PA3HBIX HAIIpaB-
JeHusAX oT obmux npenkoB. Kasamocs ObI, 3TO
JNIOJI)KHO OBIIO 0e30TrOBOPOYHO «YHPA3AHUTH»
Uaelo U eUHOM I1eJIH, U 06I1[ero Iporpecca B UCTO-
PUYECKOM Pa3BUTHUU >RUBBIX cyllecTB. U, mexxay
IIpOYMM, Be3fecylline (PU3UKU — IOKJOHHUKU
«Teopuu BceoObIIero yaiiHuka» (KoJu Bbl 3a0b1yIH,
YTO 3TO TaKOe, BEPHUTECh K HAa4Yasly KHUTH), IbI-
Tasgch HaBA3aTh CBOe MHEeHIe OM0JIoTaM, OJHO Bpe-
M BCcepbe3 YBEPSJIHU, YTO Imporpecca Bood1fe 6bITh
He moxkeT. ITo cuacThio, 6MOJIOTH B OUEpeHOM pa3
UM He noBepuyu. [Touemy? Jla 1mo oueHb MPOCTOM
IIpUYHHE: BeJlb TUBEPreH s — JUINb OJHA CTO-
poHa TOU «MeJaJHu», NPYrOA CTOPOHOM KOTOpPOH
SABJSAETCS KOHBEPreHIHUA, TO €CTh CXOJ[CTBO He-
POZICTBEHHBIX OPTaHU3MOB. A UYTO TaKoe KOHBEP-
reHIUA KaK He ABU)KEeHHE B KAKYIO-TO OJJHY CTOPO-
HY — MOJKHO CKa3aTh, K eIUHOMN «IeJIu» ?

Tak ecTh y 9BOJIIOIUH «IleJb» Uau HEeT? U uTo
TaKoe «IIporpecc» B »KUBOM npupose? UTobbI mo-
MbITATHCA OTBETHUTHL HA 3THU CJOXKHEHIIHe Hu,
MOJKHO 0e3 mpeyBeJIMUYEHUA CcKa3aTh, OCHOBOIIO-
Jaralolque AJs Bcedl OMOJOTruM BOIIPOCHI, faBay-
Te BCIOMHUM, O YeM MbI TOBOPUJIX B CAMOM Haya-
Jle KHUTH.

BuoTa Bo3HUMKJIAa 1 pa3BUBajach KaK HEPABHO-
BecHasl cucTeMa, BXogAllasa B o01Iuii KpyroBopoT
BelllecTBAa M 9Hepruu B mpupojie. 11 Bce opraHn3MbI
(kcTaTH, TOXKe HEpABHOBECHBIE CHCTEMBI) IIOSBH-
JIUCh ¥ Pa3BUBAJIUCh KaK CPEACTBO YIIOPAJOUYEeHUA
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pHepreTH4YecKHX noTokoB. OTCI0Za BEITEKAIOT ABa
KJIIOYEBBLIX CBOMCTBA JKHBBIX CHCTEM, HaJ COBEP-
IIIeHCTBOBAHUEM KOTOPBIX M «TPYAHJICA» 3BOJIO-
nuoHHBIH nponecc. OQHO M3 3THX CBOMCTB — YC-
moiiuueocmy CUCTEM, TO €CTh UX CIIOCOGHOCTH IPO-
THBOCTOSTh TOMY paspyILIMTEIHHOMY 'BO3JEHUCT-
BHIO BHEIITHUX CHJI, KOTOPEIH OJINIETBOPsET co00it
M3BECTHBIA BaM BTOpOii 3aKOH TEePMOJHMHAMHKH.
Bropoe CBOMCTBO — CIOCOGHOCTE Bee 6osiee aggpex-
MUBHO «yTHIABAPOBATE» BEIIeCTBO U dHepruio. U
BCE 3TO «HAKJIAJBIBAETCA» Ha IPHUCYIIYIO HEPABHO-
BECHBIM CHCTEMaM TEHAEHIOUWIO K YCJIO0XXHEHHIO,
nuddepeHIUaNINY II0 MEPE UX. DASBUTHA.

Temeph MBI MOYKEM CMeJIO yKasaTh, YTO JKe
SIBJISIETCHA «CTPATETMYeCKUM HallpaBjieHHeM» 6Ho-
JIOTUYECKOM 3BOJIIOONUN: BO-II€PBBIX, COBEPIIEHCT-
BOBAHHE CIIOCOGOB «yTHM/IHM3AllUM» BeIeCTBA H
DHEpruH; BO-BTODPHIX, IOBBLIIIEHNE YCTOMYUBOCTH
JKUBBIX CHCTeM — OMOTHI B HEJIOM, OTAEJIBbHBIX
MPHUPOAHLIX COOOIIECTB, OPraHU3MOB — 38 CYeT UX
auddepeHnuanuy ¥ HHTErpanuu (oaHo 6e3 Apyro-
ro HeBO3MOXKHO). TeM caMbIM eCTeCTBEHHEIM 00pa-
30M, KaK OAYH U3 00X 3aKOHOB IIPUPOALI, BEIBO-
IUTCA ¥ Kpumepuil npozpecca Hueblx cyujecme:
yeM 3 PeKTuBHee cO3JaHue IPUPOALI ¢ TOAIMHS-
eT» cebe 3Ty IPUPOAY, «dKCIOPTUPYA» B HEE CBOIO
SHTPOIIMIO M 38 CUET STOTO MOBBIIIAA CBOIO COGCT-
BeHHYIO YCTOMYMBOCTb, TEM OHO IIPOTPECCUBHEE.

C aT0i1 ToukM 3peHud (1 6e3 BCAKUX KMBKOB B
CTOPOHY [peBHErpe4ecKHMX MYJpeloB) YeJIOBEK
NefiCTBUTEILHO IOJYYAETCH «BEePHIMHOM» 3BO-
mionuu 6MoTeI. Beilb OH HayUYMJICS U3BJIEKATH U
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HCITOJIb30BATH JIJIS CBOUX HY K]l ICKOIIaeMoe TOILJIN-
BO (He(hTh, yroab, Topd), KOTOPHIE O HETO OCTaBa-
JINCh 3aXOPOHEHHBIMH I10J] TOJICTBIM CJIOEM T'OPHBIX
TIOPO/JT ¥ IIO3TOMY «BBIKJIIOUEHHBIMU » U3 IIPUPOTHO-
ro Kpyrosopota. A 1mo MHOroobpasHbIM crocofam
obecrieyeHUsT YCTOMUYUBOIO PasBUTHA KaK OTHAEJIb-
HBIX UHUBUIOB, TAK U OOII[eCTBA B IIEJIOM, YeJIOBEK
BOOOIIe He MMeeT cebe paBHBIX Ha 3eMJIe.

MookHO JI1 Ha 3TOM OCHOBAaHUU, ITYCTh XOTS
ObI B caMbIX OOIIUX UepTaxXx, CPABHUBATH U paH-
KUpPOBATh OPraHM3MbI II0 CTE€NEeHU UX IIporpec-
cusHocTu? HecoMHEeHHO — Belb KJIIOUEBOH xa-
PaKTepUCTHUKON OyAeT MX CJIOKHOCTh U IIeJIOCT-
HOoCcTh. CpaBHHUTe KoallepBaTHYIO KAaILIIO ¢ 6aKTe-
pueii, 6akTepuo — ¢ uUH(pYy30pueit, rybKy — c
pbIOOIi: HaBepHAKA BbI caMHu 0e3 KoJyiebaHU pe-
IIUTEe, KTO U3 HUX ITPOrPecCuBHEE, KTO BHIIIE ITO
ypoBHIO pas3Butus. KoHeuHo, ObIBalOT M 0GoJiee
cJoKHBIe curyanuu. Hanmpumep, Kak BbI fyMae-
Te, MOKHO JIM CUHUTATh IIPOTPECCOM yTpaTy dJie-
HUCTOHOTMMH M MOJLIIOCKAMM MeTaMepHOM pac-
YJIeHeHHOCTU, CBONCTBEHHOM HMX TpegKaM —
Koabuyernam? HaBepHoe, ma: Beab 3TO CBSA3AHO C
ycuJaeHueM audgepeHuanum (To €CTh CI0XKHOC-
TH) U, KaK CJIeJICTBUE, I[€JOCTHOCTH OpPraHu3Ma
Ha3BaHHBIX 0€CITO3BOHOUHBIX YKMBOTHBIX.

Yro ke MmoJaydaercsi, YTo JpeBHUe ObLIN IIpa-
BBI U «JIECTHUIA COBEPIIEHCTBOBAHUSI» BCEe-TAKU
cymtectByet? Ha, HO ToabKo ordacTu. Ilouemy?
Ieno B ToM, 4TO U3-3a JUBEPTeHTHOT'O XapaKTepa
SBOJIIOIIUM AJS Ka)KJoH KPYIHON BETBU «JpeBa
SKM3HU» CYII[ECTBYET CBOS «JIECTHUIIA-UYeCHUIIA » :
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AJd PACTEHMIA — CBOS U I JKHBOTHBIX — CBOS;
s NepPBHIHOPOTHIX — CBOA M AJIS BTOPHYHOPO-
TBIX — CBOS; AJIA HACEKOMBIX — CBOS U AJIST MOJI-
JIIOCKOB — CBOs. Tak 4TO eZBa JIM MMEET CMbICI
CpPaBHHMBATH IO «CTEIEeHH IIPOrPECCUBHOCTH » ,
cKaXkeM, Ay6 1 6a60UKy MIH AILEPUIY B mayka:
OHM PacCIIOJIO’KEHBI HA PA3HBIX «JIECTHHIAX » , I
KaXXJA0M M3 KOTOPBIX CYILIECTBYET CBOA «IIKaja
mporpeccas.

Xopol0, MbI IPHILIA K BRIBOAY, YTO B XKHBOHA
[IpHpOJZe eCTh HeKas o01ad «CTpaTerusa» HCTOPHU-
YeCKOI'0 pa3BUTHSA, HaNnpaBJAoOIIad 9BOJIIOLAOH-
HbIe IIOTOKH B OJJHOM HampaBjaeHuu. Ho MBI Tak-
’Ke 3HaeM, 9YTO «y3JIOBBIM IYHKTOM» BCEX 9BOJIIO-
OMOHHBEIX IIPOIECCOB SBJSETCA BHA006pasoBa-
Hue. Tak 4TO XKe, IPHKa)KeTe JyMaTh, 4TO KaX-
IbIil OTAEJBHBINA BUJ B X0/le CBOETr0 CTAHOBJIEHUS
«PYKOBOJACTBYETCA» NUMEeHHO -0611[ei cTpaTerunyec-
KOH «IeJbI0», a He CBOeil 4acCTHOM «3ajfadeii»?
Hu4ayTs He GBIBAJIO: B KAXKABIH MOMEHT CBOETO Cy-
IeCTBOBAHUA, Ha Ka’XJAOM 3Tale CBOEro pasBH-
THS BHJ <pelllaeT» TOJbKO Te 3aJauM, KOTOpEIE
CTaBMT Ilepe/i HUM «3JieCh H ceifdac» cpeia €ro
oburanusa. OH KOJIKEeH OBITh «ONNOPTYHHUCTOM» U
CTPEMUTHCA K CHIOMUHYTHOM «BBITO/Ie», MaKCH-
MaJIbHO. HPHUCIIOCA0JINBAaACh K CBOMM YCJIOBHUAM:
HMEHHO 3TO CIIY’KHUT 3aJI0TOM €TI0 9BOJIIOIUOHHOTO
ycnexa. Kak BBl 3HaeTe, 5TO JieJlaeT BCIO 9BOJIQ-
M0 «6AM30PYKOi», TO €CTh HECIIOCOOHOM «IIpes:-
BHAETH» MYCTH Ja’Ke caMble BRITOJHEIE, HO OTAA-
JIeHHBIe TOCJEeJCTBUS TeX W3MEeHEeHUM, KOTOphie
«3alpelneHsl» JJis BUAA B AaHHEIA MOMEHT.
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Beix00 amgubuir Ha cyuly

Boobpasure cebe, HampuMep, BbIXOJ 13 BOAbI
Ha CyIIy II03BOHOYHBIX KMBOTHBIX. B TO Bpems,
KOT/la B IPEBHUX AE€BOHCKUX MODAX IAPUIU PBI-
ObI, CYXONMYTHYIO cpeny OOHMTaHUSA Yy>Ke BOBCIO
ocBaMBaJM IPUMUTHUBHbIe HACEKOMbIE, a BOT Ha-
3eMHBIX II0O3BOHOUHBIX elle He OwLi0. IIpeacras-
JseTe, KaKoe pas3fojbe ObLIO TaM JAJfd YeTBEpO-
Horux coapanmii?! Ax, xabbl pbiOBI BeJaJIud NPO
3TO U «OCO3HABAJH» CBOE «BBICOKOE IIpeJHA3HA-
YyeHHe» — OBLITH MpeJKaMy 3¢ MHOBOJHBIX U MKe C
HUMH, KaK yCKOpuJIach Obl 5BOJIIOIMA BBICIINX
no3BoHouHBIX! HO BOT He3azaya: phIObI KUJIU B
BOJle U HMYEro He 3HAJU O TOM, UTO TBOPUTCA Ha
cyule. JIa 1 He MOTJIM OHM 3HATh: Belb UM OblLia
BeIOMA U JOCTYITHA TOJbKO UX POAHASA CTUXUS, K
KOTOpO# OHM ObLAIM IPUCIIOCOOJEHBI BCeM IIpex-
IIIeCTBYIOIEH U CBOeH COOCTBEHHOM 3BOJIIOLMEH.
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A Bce, uTO OGBLJIO Ha Cyllle, AJIS BOAHBIX o0uUTaTe-
Jieii OBIJIO COKPBITO 38 HEIPEOJOJSMMEBIM <«ajall-
THBHBIM 6apbepoM» — HEBO3MOXMCHOCTBIO C IIOMO-
ImBI0 2xabp ABIIIaTh BHe BOABI. IIpes/e MOAKHEI
OBLIIM IIPOMTH JOJITHil MCTOPHUECKHH NIyTh m@c’m-
KoAblmalnue phIOLI, OCBOMBIIHE npubpexHbIe
peryJfapHO IepechiXalolfue MeJKOBOAbSA, OHHU
JOJIXKHBI OBLIN, IIEpPeIoJI3as 110 HINCTOMY Oepery
M3 ONHOM JIY’KU B JPyTylo, HAYIUTHCA ABIIIATH
JeTKMMH — TOJIBKO HOCJIE 3TOT0 JJISi UX IIOTOM-
KOB CTaJia JOCTYIIHOl COBepIIeHHO HOBas ajall-
THUBHASA 30HA.

To 06CTOATENBCTBO, UTO HA BUJOBOM YPOBHE
IIPOMCXOAUT BHIPA0OTKA KOHKPETHHIX IPHUCIO-
coOJleHMit B OTBET Ha KOHKpETHHIe TpeOGOBaHUA
cpenbl, HEPEAKO CTABHAT B TYIIUK YUYEHbBIX, IIHITAIO-
IUXCA OCMBICJUTL IIYTH U HalIpaBJIeHUA 3BOJIIO-
OMOHHOrO mponecca. Hampumep, BCAKOMY IIO-
HATHO, 3a4€eM CJIOHY X000T: TOJICTOKOKHI MCIIO-
JIMH MOJKET MM M BLEICOKYIO BETKY COPBaTh, U IO/~
HATH JJUCTHK C 36MJIM, 1 00BUTH CTBO/I lepeBa, 4To-
OBI ITOBAJIUTh €TI0, ¥ HAOpaTh BOAbI, YTOOHI HAITMTh-
¢4, -a IpH »kape o0JuTh cebsa, kak.;u3 mutanra. Ho
3TO y»Ke, TaK CKa3aTb, I'OTOBBIi ¢«MHCTPYMEHT»,

JTeoaxodviwauydas puiba
npoémonmepyc-
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T'onosa manupa
u Opesrezo x000mH0z0 — OuHOmMepUs

HaJl COOPYKEeHUEeM M JJOBOJKOM KOTOPOro MpPUpPO-
Jla TpyAuJach JeCATKH MUJIJIHOHOB JieT. A Belb ¥
caMBbIX JIJPEBHHUX CJIOHOB X000T, HaBepHOe, ObLJI He
6oJibilie, yemM y Tanupa. Tak BOT BaM Bompoc: Obl-
JIa JIU Y 3TUX «IPOTOCJIOHOB» IEJb CIEeJAaTh X000T
KaK MOJKHO JJHHHEee UJH OHU Y>Ke MOTJIH [eJIaTh
YTO-TO CBOMM HEMHOT'0 VAJIUHEHHBIM HocoM? Ec-
JU BBl CMOXKeTe O0BACHHUTh, 3aUeM TANHPy ero
KyIbelii Xx000TOK, TO, HaBepHOe, BaM II0 CHJIaM
OKaYXeTCs U «3arajKa» CJIOHOBbero xobora (ToJib-
KO He HY’>KHO BCSKHUX CKa30K 0 KPOKOJHJIe, KOTO-
PRI BREITAHYJI HOC Y HE B MePY JIIO60IBITHOTO CJIO-
HEHKa, BCIOJy ero COBaBIIIETro0).

Ho BOT 4TO MHTEPECHO: XOTSA 3BOJIONUS «OJIH-
30pyKa» M He BOCIIPUHUMAET HUUero, Kpome 0J1u-
JKalie, CHIOMUHYTHOM «BBITOJLI», OTAEJIbHbIE
BHUJIOBbI€ MPUCIIOCOOJIeHUS 10 TUITY «3LeCh U Ceil-
yac» HepeIKO CaMH CO3JAIOT NPENNOCBLIKHN A
nocJeaymolleil apoarnuu. UHBIMHU cJI0BaMU, OHUA
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OKa3LIBAIOTCA HpeaganTanuen (To ecTs «ajal-
Tapyueis 3arofd») K TeM HOBEIM YCAOBHAM, C KO-
TOPBIMH MOTYT CTOJKHYTbCH# TIOTOMKH JaHHOTO
Buga. Ho KoHeuHO, 3TO He O3HAUAET «NIpeJBUe-
HHUSA» IPeAKOM OYAYIIUX «IIOBOPOTOB B cyAbOe»
CBOMX ITIOTOMKOB ¥ 3a00TJIMBOM «IOATOTOBKH»
X K 5THM moBoporaM. IIpocTo ucTopmsa «Je-
IIAT» CBOM TBOPEHUSA U3 «IIOAPYYHOro MaTepHua-
Ja» (06 3TOM MBI ellle C BaMU IIOTOBOPHM): €CJIH
IIpY BBIXOJie MO3BOHOYHBIX HAa CyIIy IpyAHBIE U
6pIoIIHbIE IIJIABHUKHU KHCTEeIlepoil PLIOLI OKa3a-
JIACh IPUTOAHBIMH JJIA IPeBPalleHnsa X B HOT'H
aMdubuM, TO KaKad Ke B 9TOM «IOeljieycTpeM-
JIEHHOCTB» ?

«BbHIIE, JAJBIIE, CHJIBHEE...»

XoTsa KaxXAblii KOHKPETHLIN BUJ B CBOei 3BO-
JIIOIMY PYKOBOJACTBYETCS OTHIOAL He TOM ob0miei
CTpaTerm4ecKoil 3azjaveii, KOTopas HalpaBJfAeT
HCTOPUYECKOE pa3BUTHe OMOTHI B IEJIOM, B 3BO-
JIONMOHHOM IIPOIlecCe eCTh BIOJIHE OoIpeieseH-
HBIA mopAaok. Ho BMecTo «IjeseHanpaBIeHHOC-
TH» OH OIIpeJe/ieTcA IIPOCTO <«HampaBJeHHOC-
TBIO» HCTOpHMYecKoro pasButusd. Kazamoch ObI,
urpa ciaoB u He Gosee Toro. Ho B feficTBUTEIbHO-
CTH pasHMIA OueHb cyllecTBeHHa. IloTomy uTo
3BOJIIONMOHHAA HAIPaBJIEHHOCTH — 3TO CJEACT-
BHe He HEKOero Halmepej 3aJJaHHOIO <«IlJIJaHa TBO-
peHus», a OnpeAesIeHHbIX (PU3NYECKUX 3aKOHOB,
JeMCTBYIOIMUX «3EeCB U cerlgac».
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Br1 yxe 3HaeTe 0 ToM, UTO 3aKOHBI IIPUPOBI
noavyac JI0BOJIbHO CYPOBO 00XOASITCS C TBOPEHU -
MU caMoi 9Toil npupoabl. C 0OfHON CTOPOHBI, 3TH
3aKOHBI IIPEJIIHUCHLIBAIOT UM T€ MJIU MHbIC U3MEHe-
HUA, «JIeNsI» U3 KUBBIX CYIIECTB IO CBOEMY yC-
MOTDPEHHUIO TO, UYTO JIy4yllle BCEro MOAXOIUT JIJIs
BBLINOJIHEHUA omnpeneseHHoON GynHxkuuu. Hampu-
Mep, ecJu pbibe HY»>KHO KaK MOXKHO GbICTpee ILjIa-
BaTh, a IITUIEe — KaK MOXXHO ObICTpee JieTaThb, TO
BCSA MX 3BOJIIOLIMA OyJeT HalmpaBJieHa Ha TO, UTO-
O6bI cmenaTh GopMy Tena Haumbosee obTexaeMoM
JJIS1 IPEeO0JIEeHUSA COMTPOTUBJICEHUS BOJIbI I BO3-
nyxa. C 1pyroi CTOpoOHbI, OHH K€ OTPAHUUYUBAIOT
BO3MOXXHOCTH COOCTBEHHOTO «TBOPYECTBa» KH-
BBIX CYIIECTB, 3allpelasd Te UJIA UHbIE 9BOJIIOIH-
OHHBbIE IPeoOpa30oBaHUA: MIOMHHUTE, KAK 3aKOH TA-
FOTEHUS >KECTKO KOHTPOJIUPYET POCT CYyXOIyT-
HBIX JKUBOTHBIX ?

B pesyabTaTe nosyuyaercs HEUTO Bpojie «yJIHA-
bl C OJHOCTOPOHHHUM JBUXKE€HHUEM», Ha KOTOPOI
MOBCIOZly Pa3BelleHbl JOPOXKHbLIE 3HAKHU: OJHU U3
HHUX YKa3bpIBaIOT, KyJla HY’KHO ABUTaThCsA, a JPy-
rue 3anpeuiamT II0BOPOTHI B cTOPOHbI. Y mos06HO
MalIHHe, KOTOpas M0 TAaKOH yJIUIE TOJIXKHA eXaTh
TOJIBKO BIIepell, OPraHMu3M OKa3bIBaeTcAd KaK ObI
«0OpeUYeHHbIM» Ha BOJIIOIIMOHHBLIE U3MEHEHUA B
OHOM M TOM ke HampaBJyieHuu. OH Bce 6oJiblIle U
0oJibIlIle «3aMBIKAETCSI» Ha pPeIlIeHuU KaKOM-TO
OJIHOIT 3aJjJauX, BLIOPAHHO B CAaMOM HauaJie CBoeH
9BOJIIOIINH, Bce 0oJiblile 1 60JIbIIIe COBEPIIEHCTBY -
eTcsl B IOUCKAaX JIJIS 9TOTro cpeacTB. Tak IMposiBiA-
eTcs JefiCTBHe OJHOT0 U3 BAXKHEUIIINX IPUHIIUIIOB,
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«YIIPaBJIAIOIINX » 3BOJIIOIMOHHBIM IIPOIIECCOM, —
IPUHIKAIIS METeHcubUKanun QyEKIni.
3amMeuaTeJbHBINA IPUMeDP HAIIPaBJIeHHOM, 10Y-
TH 6e3 YKJIOHEHHH B CTOPOHBI 3BOJIIONUM IIPeA-
cTaBJjsieT co6oil cemeiicTBO JomanuHbIx. CaMeuie
paHHHUe HM3. HUX — T'UpPaKOTEepPUH — KHJIH OKOJIO
40 MHUILIAOHOB JeT HasaA. OHHM 6HLIN pa3sMepoOM C
cobaKy, 3aAHNe HOTH Y HUX ObLIM TpexnaJjble, I1e-
pefHMe — C YeTHIPbMSA NaJbOaMu, eine 6e3 Ko-
NBIT. OTH YKUBOTHBIE HACEJIAJIM TycThIe Jieca, ITH-
TAJINCh JUCTHAMH M €Ba JIX OTJIHYAJINCH Pe3BOC-
TBHIO: BeJlb OT XHIITHBIX KPEOAOHTOB X CIACaJIH I'y-
creie 3apoca. Ho BoT oxkoso 20 MHUJLIMOHOB JIeT

T'uparxomepuii u cospemennasn rowads
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Ha3aJ Ha MHOTUX TEePPUTOPHUAX 3eMJIU KJINMAT B
oYepedHON pa3 cTajl cyllle M IpoXJiajfHee: TIe
nmpouspacTraau 6e36pexkHbIe Jieca, 06pa3oBaJIuCh
CaBaHHBI U CTenHd C OoraTeHdIIMMHU TpPaBAHBIMU
nacroumamu. Tyna, Ha OTKPLIThIE MecTa, IOTA-
HYJIUCh MHOTHE KONBITHBIE, B TOM YHCJIE X IIOTOM-
KM THpakKoTepueB — Mepurunnycbl. OHH cTaau
pasMepoM C IOHHU, 60Jiee BBICOKOHOTHE, CPeIHUM
U3 MaJbIeB Y HUX ObLI y2Ke 3HAYUTEJIbHO KPYII-
Hee OOKOBBLIX, C KOIIBITOM BMECTO HOI'TA. Bce 3TO
OBLJIO CBA3AaHO C IMPHUCIIOCOOJeHUEeM K OBICTPOMY
6ery: BeJlb B CTEeIAX HerJe YKPLIThCHA, IPUXOLUAT-
cd ToJiaraTbCcs TOJLKO Ha ObicTphle Horu. IIpo-
1IJIO eltle 15 MUJIJIMOHOB JIET, ¥ IOYTH OJJHOBPEMEH-
HO C TNpeJKaMH 4YeJIOBEKa BO3HHUKJIH JIONIAAN —
KPYHHBbIE, CTPOMHbIC, YTPATUBIINE BCE NAJbI[bI
KpOMe eJHUHCTBEHHOI'0 OIIOPHOIr0, caMble BBIHOC-
JUBbIe OeryHbI-«cTaiiepbl» CpPeId COBPEMEHHBIX
MJIEKOIIUTAIONIHAX .

Kpome pusnueckux 3aKOHOB, IPH BLIOOPE TO-
ro MJIX HHOT'O HAIIPABJICHUSA 3BOJIIOIMH, U B JaJIb-
HeHIleM NIPOJBHU}KEHHUH IO 3TOMY IIYTH HE IIO-
cjaeqHee 3HAUYEHHE MMEIOT... COOCTBEHHbIE CBOIi-
crBa opraHu3Ma. Ilosyuaercs Tak, 4To 0co6eHHO-
CTH €ro CTpOeHu A, (GU3UO0JIOTHH, IOBEJICHUS IPU-
IaloT 9BOJIIOIIMOHHOMY Pa3BHUTHIO M HAaIpaBJie-
HHe, M CBOEro poJia « MHEePIIHUIO» : IIPOIIe ABUTaTh-
CcA IO HEeKorJa BLIOpaHHOMY NYyTH CIIeIHaIn3a-
WX, HEeXKeJIM PaJUKaJIbHO MEHSATH ero.

Cpenu MJIEKONMMUTAIOUIUX €CTh J[B€ OCHOBHBIE
IpYIIILI HOTpeOUTEIel PACTUTEIbHBIX KOPMOB —
KOINILITHBbIE M T'PBLI3YHBI. EAAT OHM B 00IeM-TO
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ONHO M TO Ke ¥, 3HAYHT, MeXJAy HUMH II0 ujaee
IOJIKHA OBITH CHJIbHAs KOHKYPEHIUS 3a NMHUILY.
Ho Ha caMoM JieJie ee MOUTH HET: IPUYNHA B TOM,
YTO OHM HCXHUTPHJINCH PA3OMTHUCH 10 PA3HLIM pa3-
MepHLIM TpyIIaM M TAKUM o0pa3oM pasfiesuTh
«cthepsl Bauaaua» . U geiicTBUTENLHO, CPEAN KO-
MBITHLIX BHI Yallle BCTPETHUTE I'PY3HBIX U JayKe I'-
FaHTCKUX >KMBOTHBIX — HAUWHAA C OJIeHeil n
KOHYasg MHOI'OTOHHBIMH HOcCOporamu, Geremora-
MU, cJIoOHaMH. 'pBI3yHEI 3ke, HA0060pOT, ITOUTH BCE
meakue. IIpaBaa, cpeii HUX TOXKe BCTPEUYalOTCA
JIIOBOJIbHO KPYITHBIE CO3AaHNA — 600D, maKa, HO ¥
OHU BeCAT efBa JI OOJIbIIIe CAMBIX MEJIKUX KO-
IIBITHBIX ~—— OJICHbKOB M aHTUJION-AYKepoB. B uem
371ech neio?

- OxkasbpIBaeTCda, B CAMOM HayaJie CBO€i 9BOJIIO-
I{AY KOIILITHHIE ¥ I'PBISYHBI «CTAPTOBAIN» U3 Pas3-
HEIX .«BeCOBHBIX KaTeropwuii». DBiamxaimuMu
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IpeJKaMu KONBITHbIX ObLIM BCesAJHbIE >XHUBOT-
Hble KOHAUJIAPTPHI pasMepoM ¢ cobaxy. I'pbI3yHEI
’Ke U3HayaJbHO OBLIN MEJKUMU 3BePbKaMH, e/[Ba
JIX KpyIIHEee KPBICHI. JTO C CAMbIX II€PBLIX 9TAlOB
HAJIOXKMJIO CBOM OTIIEYAaTOK Ha OCOOEHHOCTH HX
SBOJIIOIIMHU: KONBLITHBIM OKAa3aJioCh «HE C PYKH»
MeJIbuaTh, 4 I'PhI3yHAM — YBeJIMUYHBATL pasMe-
pel. COOTBETCTBEHHO 3TOMY y HMX H3MEHHUJIUCH
MHOT'He oco6eHHOCTH OMOJIOTUH, XOPOIIIO BaM H3-
BeCTHBIE: XapaKTep Pa3MHOXKEeHHsd, IOBeJeHue,
ob1iecTBeHHAsA OPraHMU3anus, To, KaKue OHMU HC-
[OJB3YIOT yOesKkullla, — BCero He IlepecyecThb.

A BUHOI1 Bce 3TOMY OBLIH... XUITHUKH. [leiicT-
BUTEJILHO, Ha IPOTAYKEHUHU BCel UCTOPUH MJIEKO-
MUTAIOUUX MEXJY TPAaBOAAHBIMHU U IIJIOTOAJAHBI-
MH 3BepsAMH BeJiach 0e3:KaJIOCTHAsA 9BOJIIOIMOH-
Had «Urpa B OGrOHSAJKHN» , KOTOpad NpeBpaTujaach
B CBOeoOpa3HOe «COpPeBHOBaHHE 34 pa3MephI».
Yro6bl U30aBUTHCA OT IIpecJiefjoBaTesiel, CPaBHU-
TeJIbHO KPYIIHbIE KONBITHbIE B CBOEM 3BOJIIOIIUHA
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CTaHOBMJINCH BCe KpyIHee, 063aBOJUINUCH pora-
MU 1 GMBHSIMH, COBEpIIEHCTBOBAINCH B GHICTPOTE
Oera. ‘A MeJIKHMe T'PBiSyHEI, Hao60opoT, CTpEMH-
JIACH €TaTh BCE MeJbue, UTOOBI MOKHO GBLIO YK-
PHITHCA B HOPKaX MM AYILJIaX.

"Ho BOT uTO 0COGEHHO IpMMeUYaTeJbHO: «pa3sbe-
raHue» JKepPTB II0 Pa3MEPHBIM IPyIIaM CKasaaoch
¥ Ha caMuX XHMINHBIX. KyHbU ¥ BUBeppOBEIE, CIIe-
NUAJIM3HPYIOIIHecs Ha MBIMIEBUAHBIX IPHI3YHAX,
yallle BCEro TaKyKe MeJIbYaJii BCJel 38 CBOMMH
skeprBaMmu. W feificTBUTENBHO, CPeAU HUX .caMas
KpOIIeyHasd — JIaCKa, HEYyTOMHMBI!l OXOTHHK 32
MBIIIAMM, OHA BecHUT enBa Ju Oosbire 300
rpamMoB. Hao6opoT, Te XHIMHUKH, KOTOPEIE B CBO-
el 5BOIONUH «IOTHAJIKCH» 3a YBeJIMUNBAIOIMMH-
cs B padMepax KONBITHBIMM, CAMH CTAJIU KPYITHBI-
MH: JbBbIl M THUI'PBI BECAT COTHH KHJIOTPaMMOB.

Canulit MeAKUil XUWAUK — LaCKA
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IIpryeM OHM He TOJILKO IBITAJINCH «JOTHATH» CBOH
SKepTBbI B pa3dMepax, HO U COBEPIIEHCTBOBAJIU OPY-
nus youiicrBa. Tak u moJyry4aioTcsi, ¢ OfHOM CTOPO-
HbI, THITAHTHI HOCOPOTH M I'IMIITOZOHTHI C TOJICTEH-
HOU IIKYPO¥H, a ¢ APYyroi CTOPOHbI, — OXOTAIIHECA
Ha HUX MaxaupoJibl C OTPOMHENIIINMU KJIBIKAMHU.

BCE CPA3Y HEJIb3d

Ckaska oTJimuaeTcs oT ObLJIM TEM, UTO ee Iep-
coHaxku 6e3 3a3pEeHHUSA COBECTH HApPYIIAIOT 3aKO-
HbI IPUPOJABLI U ¥ HUX Bce moJiydaercA. IITuis u
JIPAaKOHBI pPa3MepoM CO CJIOHA JIeTaloT mo Hely,
JKMBOTHBIE Pa3roBapMBalOT II0-4YeJIOBEYbU, BCe
cpa3y I0JIy4aeTCA «II0 Iy4beMy BeJieHuo». U
Tak jgajee... [Ipo «IITHUIIECJTOHOB» MBI C BAMHU yXKe
roBopuiu. Teneps faBaiiTe NONbITaAEMCS Pa3BEH-
yarTh ellle oOAHY CKa3KYy.

OIuH 13 3aKOHOB Pa3BUTHUA I'NNIACUT, UTO Iepe-
CTPOiiKa BCAKOI CJOXXHOM CHCTEMbI, OCOOEHHO
HepaBHOBECHOM, MO NPHUHIUIY «BCE U CpPasy»
ITPOCTO HEBO3MOJXKHA: 3TO 3alpellaeT TaK Ha3bIBa-
eMbIi mpUHHMI onTuMajJbHocTH. KuBoil opra-
HHU3M, Jake OJHOKJIETOUHBIA (JapoM 4YTO IO Ha-
3BAHHUIO «IIPOCTEHIINMN»), YCTPOEH OUEHb CJIOXK-
HO, IPHUYEeM ero YaCTH OUYEeHb « TOHKO» IOJZOTHAaHbI
JIPYT K apyry. Yrobsl ero npeo6pa3oBaTh BO UTO-
TO COBCEM HMHOEe, MEHASA OJHOBPEMEHHO BCe opra-
Hbl 1 (DYHKIIUH, B OTPOMHOM KOJIN4YECTBE I'eHOB
JOJI>KHO MIPOM30MTHU MHOYKECTBO KaK ObI «corja-
COBAHHBLIX » U3BMEHEHHUM, a 9TO HEBO3MOXKHO Ja’Ke
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TeOpeTUYeCKH: Belb, KAK BEl y)Ke 3HaeTe, MyTa-
OMH BO3HHKAIOT Yallle Bcero ciaydaiHo. [la u
9HEePrUH KHU3HEAeATEJbHOCTH HA TaKOe TOTAJb-
HOe M3MeHeHHEe NMPOCTO He XBATUT — BeAb, KaK
BBl 3HaeTe, 38 BCe MPUXOAUTCA IJIATUTH, M 3a Ie-
PecTpOiKy ToXxe.

BoT u nmosy4aeTrcs, 4TO B 9BOJIIOIIUH BCe IIPO-
HUCXOAHUT <«IIOMAJIy». 3TO BOBCE He 3HAYMUT, YTO
OHA He fielIaeT «CKaYKOB» (BBl IPO HUX yXKe YHTA-
A¥): NPOCTO B JAHHOM ciydae pedb HAET O TOM,
YTO B KAQXXJOM TAKOM . «3BOJIIOIIMOHHOM CKa4YKe»
MOKeT MEHATHCA TOJNbKO KaKOM-TO OAMH OPraH.
Wnum B.KpaiiHeM ciydae HECKOJABKO, HO TOJIBKO eC-
JIA-OHY TeCHO CBA3AHBI MeXAy cO00M U OTBEYaloT
3a KaKylo-TO OAHY-(QYHKIAIO, TO €CTh IIPEJCTAaB-
JAI0T coboil enmHOoe Hemoe. MA3MeHeHHe 3TOH
(QYHKIAH B OTBET Ha TpeOOBaHMUA CPEAibI U IPUBO-
IAT K TOMY, YTO OPraH MAHM CHCTEMa OpPraHoOB,
obecrneurBalOIHe ee BHINIOJHEHHe, HAUXHAET Me-
HATHCA B HY>XHOM HaIpaBjeHHH. Taxkoro poza
«CyALOOHOCHOE» H3MEeHeHHe, onpejesisaioliee xa-
paKTep. SBOJIONWM IPYIINbI,- — €ro Ha3bIBalOT
apomopd030M — CTAaHOBHUTCSH . BaKHEAIDMM Ha
JaHHOM HCTOPHYECKOM OTpe3Ke. A Bce Ipoyue
oprassl H GQyHKIMH 3a HUM HO Mepe Heo6X0oAMMO-
CTH ¢«IIOATATHUBAIOTCHAS.

Heo6x0AHMOCT, B M3MEHEHHH IeJIOr0 KOM-
IJIEKCA MHOTMX MOp(OJOorudyecKHx u ¢Gu3Hnoso-
rHYecKHMX NOKasaTejleil yaime BCEro BO3HHKAaeT
[IPY OCBOEHHMHM HOBOM aAanTHBHOMN 30HBI MK IDH
nepexoze Ha HOBHIi, 00Jiee BRICOKHH yPOBEHb Op-
raausanuu (4To Hepeako copnajaer). Hanpumep,
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IIPY TIpeBpallleHuu aMmpubuil B PeNTUIINHA «KJIIO-
4yeBOi» apoMopdo3 ObLI CBA3aH C HHTEHCUPHUKA-
IyeH JIETOYHOTO AbIXaHUA KaK crocoba moBBIIIIe-
HUS OO0lIero ypoBHS *KH3HeAeATEeJILHOCTH Opra-
HU3MOB. COOTBETCTBEHHO, B II€PBYIO OUepedb U3-
MEHUJIOCH CTPOEHUe JIETKUX — Yy HUX IMOSABUJIACH
aJIbBeoJIIpHasA CTPYKTypa. UToOBI aKTHBHee Ha-
KauyuBaTh B JIETKHE BO3AyX, obOpasoBajiach JHua-
¢parma. OHa O3BOJINJIA «YIIPA3KHUTL» CBOMCT-
BeHHOe aM(puOHuAM I'JIOTOUHOE JbIXaHUe, UTO CTa-
JIO IPEeANOChIJIKOM AJISI aKTUBU3AIUN paboThI ue-
JIIOCTEM, a 3TO IMOBJIEKJIO 3a c000if yCOBEpPIIIEHCT-
BOoBaHUe 3yOHOIT cucTeMbl. Heo6xoQuMOCTE B 10-
TIOJTHUTEJILHOM «KOXKHOM» JbIXaHHUH OTIIajia, 4TO
TIO3BOJIMJIO PEIITUJINAM «OLETh» BCE TeJIO B IIPOY-
HY1I0 OpOHIO. ITO HE TOJBKO CTAJIO 3AI[UTOH OT
BparoB, HO W II0O3BOJIMJIO OKOHYATEJIbHO «OTO-
pBaThCA» OT BOAHOM cpeAbl OOUTAHUA M IIEPEUTH
K CYXOIIyTHOMY 00pa3y *KU3HHU.

B panHei 3BOJIIOIIMHU NITUI POJIb «JIOKOMOTH-
Ba», MOTAHYBIIEro 3a coboil mepecTpoiKy BCEro
NTHYBET'0 OPraHKU3Ma, CTAJI0O Pa3BUTHE IIePhEBOTO
nmokpoBa. Ero 3auaTku chopMupoOBaIuCh elle y
HeNoCpeACTBeHHBIX IPEAKOB IIEPHATHIX, a V IITHUI]
OoH oOpasoBajs pabouyl0 IIOBEPXHOCTb KphLiIa B
CBA3M C IEPEeX0J0M K aKTUBHOMY MallylleMy I10-
JIETy — 39TO M CTaJI0 UX «KJIIOUEBBIM» apoMopdo-
3oM. Uro ke 3a 3THUM mocjiefoBasio? Bo-nepBrIix,
IJISL YIIYYIIIEeHUS a9POoJHHAMUUYECKUX XapaKTepu-
CTUK TeJla BeCh IIepPbeBOM NOKPOB IITHIBI CTaJ
IJIOTHEE, YTO OKa3aJioCh OAHOBPEMEHHO U JOTI0JI-
HUTEJBHOH 3al[UTOM OT moTephb Temja. Iiaa
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CHH)KEHHSA Beca Teja ITH-
YbHA KOCTH IIPEBPATHJIINCH B
TOHKOCTeHHBIEe Tpy04YaThIe.
9T0 Mo3BOJIMJIO 00pa3oBaTh
ocoOble BO3AYIOHbIE MeIl-
KH, MAYIIME OT JIeIKHUX B
I1QJIble KOCTH KPBLIbeB, YTO
crnoco6GeTByeT 6osiee aKTHB-
HOMY JBIXaHHMIO, COBep-
IIIeHHO HeoOXoauMoMy IpH Jlacmouka
nmoaere. A obJyierdeHme Koc-

Tell depena NpPUBEJO K IIpPeBpalieHuIo 3ybacToro
PEeNTHINMAHOrO PhLiIa B ITUYNH KIIIOB.

Kax BMAHO, IPX OCBOEHHUY HOBO¥ afallTHBHOMN
30HBI, TpeOylomél KOMILIEKCHON IepecTpOoiKH
OpPTaHM3Ma, B COOTBETCTBHM ¢ TpeboBaHMEM
NPHUHIAIA OITMMAJLHOCTH AeHCTBUTEJLHO CHA-
yaJjla BhIOMpaeTcA KaKasf-TO OZHA <«KJIo4yeBas»
CTPYKTYpa M3 BCeX TeX; KOTOphble PAHO MJIM O3/~
HO noTpebyercsa H3MeHUTh. Y1 BOT YTO HHTEPECHO:
B MCTOPHMH KaKOH-m060 rpynnel y pasHbIX ee
npeAcTaBATeNe#l TAKUMH «KJIIOUeBBIMH» Hepex-
KO OKa3bIBalOTCS pasHble IDU3HAKH, TO €CTh OHH
IIOAXOAAT K PElIeHHI0 OXHOM M TOH 2Ke 9BOJIIONH-
OHHOII 3a/lault’ ¢ PasHbIX CTOPOH. B pesyJibTaTe
MOJIy4aeTCss TaK HasblBaeMas «MO3aMYHAS IBO-
JIOMHUSA» : TO, YTO MEHSAETCH B OHOU BETBH 3BOJIO-
[[MOHHOT'O PeBAa, OCTAETCS MOUTH HEU3MEHHbIM B
Apyroit, 1 Haob6opoT.

Hanpumep, XuimHEBEIe 3BepH, YTOOBI IIpeyc-
MeTh B OCBOGHHUHM <«ILJIOTOSAHON» afanTUBHOMA 30-
HbI, pelllaJid ABe 3azauyu. Bo-mepBBIX, UM HAJO
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Ob1JI0O Pa3BUBATH OBICTPOHOTOCTh, UTOOBLI TOHATh-
cdA 3a CTpeMIVIaB yaupawleil noberueii. Bo-BTo-
PBIX, HaZo ObLJIO COBEPIIIEHCTBOBATEL 3YOHYIO CHC-
TeMY, 4TOOBI pBaTh HACTUTHYTYIO JOOBIUY HA Ya-
cru. Tak BOT, 0Ka3ajaoCh, YTO OJJHOBPEMEHHO Jie-
JaTh U TO, U JPyroe OJUHAKOBO 3(p(PeKTUBHO He
OUeHb IIOJIyYaeTCA: IIOYEeMY-TO TPYAHO OBITH M
OTJINYHBIM OE€ryHOM, U MMETh BO PTY MOII[HBIH
«pe3ak» M3 XUITHHUYEeCKHX 3y6oB. Tak u cdop-
MHPOBAJINCH JIB€ OCHOBHBIE CTPATErHu XHIIHOTO
ob6pasa "KHM3HH, JBe KM3HEeHHbIe (POPMBI IIJIOTO-
ANHBIX 3BEpeu.

OnHY M3 HUX OJIMIETBOPSAIOT COOOM IICOBBIE —
MOABUIKHBIE, OLICTPOHOTHE, HEYTOMUMBIE IIpecJie-
JOBaTeJId, IOPOM ycTpaMBalollye HaCTosAIue 00-
JIaBBI Ha CTaJia KONBITHBIX; 3aTO CTPOEHUE 3YOOB Y
HUX BeChbMa apxau4Ho. B oTsimdue oT 3TOr0, MHO-
rue KPeoJOHTHI, *KHUBIINE 0K0JI0 40 MHJIJIMOHOB
JleT Hasaj, obJiagaii MOLTHeHIIIel 3yOHOil cHucTe-
MO#M, HO 3aTO OHM OBLIIM MeJJIUTEJbHEI U IIPEeAIOo-
YyUuTaJu NoicTeperaTh NOObIUYy B 3acajle, UTOOBI,.
YIAYYUB TMOAXOAAIINN MOMEHT, OOpDYIIMTBHCS Ha
YKepTBY BCEH MacCoOif OTPOMHOTrO TeJia 1 BOH3UTH B
Hee CBOM YyJKacHbIe KJBIKH. KolllaubM moIbITa-
JIACh PelIuTh 00e 9TH 3aJjauu: IOCMOTPHUTE Ha Ba-
Iy IOJIHYIO TPallud W U3SAIIeCTBa JIOOMMHUILY-
KOIIKY, U Bbl YBUAUTe 00pa3 IIOUYTH HeaJIbHOTO
3Bepa-youinsl. Y1 Bce paBHO «3yOHaA crnenuaim-
3anuda» y HUX IpeobjaiaeT HaA «HOXXKHOM»: He
3P4 JKe KOIIKH IIPeAIIOYUTAIOT CKPaaAbIBaTh H00ObI-
uy, a He TOHATHCA 3a Hell. [laske remapay He yza-
JIOCh Pa3BUThH 00€ CIIOCOOHOCTH B IIOJIHOM Mepe: OH
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Bezywuii zenapd

IAeHCTBUTENLHO OAMH M3 CAMBIX OBICTPBIX XWII-
HUKOB — HHMKAaKOii BOJIK 3a HUM HE YI'OHHTCS, HO
pa3BHBATh GEIIeHYI0 CKOPOCTh 3Ta KOIIKA MOYKeT
TOJIBKO Ha KOPOTKHUX AMUCTAHIIUAX.

- K coepe AeiicTBAA NPHHIMAIIE ONTHMAJILHOCTH
OTHOCHTCS M JleJIeEHe OPraHW3MOB Ha PaCTeHHUA U
SKHUBOTHEIE, TOUHEEe — Ha aBTOTPO(OB U reTepoTpo-
dos. Kaxxanni u3s aTux crroco6oB nuTaHusA TpedyeT
BBIPAGOTKH MHOKECTBa OCOOLIX IPHCIOCOOIeHMH,
MMO03TOMY MX COBMeleHVe B OXHOM OpraHusMe II0-
Jydaercd ¢ GoabinuM TpyZoM. TOJBKO Ha paHHHUX
3Talax CTAHOBJIEHMS OHMOTHI B KadeCTBe dBOJIIO-
IHMOHHOM «IPOOHI Iepa» MOSABUJIUCH OJHOKJIETOY-
HEIE CYIecTBa BpOZie 3BIJVIEHBI: HA CBETY OHH «3a-
IMycKau» (OTOCHHTE3, & B TEMHOTe IHTAJIHUCh
B3BeIlIeHHO# B Boge opranukoii. Ho 6oJiee BBICOKO
OpPraHM30BaHHEIE DACTEHUS M YKMBOTHBIE K TaKO-
MY «COBMECTHTEJILCTBY» OKA3aJIUCh HECIIOCOOHEI.

BnpouemM, 3T0 npa-
BHJIO, a npaBuj 06e3
HCRJIIOUEHW He ObIBa-
er. Cpeau MHOroke-
TOYHBIX JKMBOTHBIX deznena
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UHOTJA IomnajxaloTcA
cyliecTBa, «OCBOMB-
uIMe» U rereporpodHoe
nuTaHue — IIpaBjha,
BechMa CBO€OOpa3HBIM
criocooom. Tak, *KHUBY-
e B TNPUOPEXHBIX
MOPCKHX BOJaX KOHBO-
JIIOTBI, OTHOCAILIIHECS K
yepBAM-TypOennapu-
AM, NpH TUTAHUMU II0-
rJouialoT MHOXKeCTBO
OMHOKJIETOUHBIX BOJO-
pocJieil, HO OCTaBJIAIOT
UX >KUBLIMH B CBOEM IIOJIYIIPO3PAYHOM CTYAEHHUC-
TOM TeJIe: Te€ COXPAHSIOT CIIOCOOHOCTH K (DOTOCHH-
Te3y U Ha CBeTy CHabG)KaloT «X03AWHa» OpraHude-
CKHMH BelllecTBaMu. Kak BuauTE, €CJIH He TOJY-
YyaeTcsa YTO-TO CeJsaTh CaMOMY, IpuberaioT K Uc-
MIBITAHHOMY CpeACcTBY — cuMOuo3y. Ho u pacrenusa
He OCTaJINCh B JOJITY: CPeAU HUX eCTh HacToALHe
«XHITHUKHW» . Hanmpumep, pacTtyiiad Ha HaIIUX
0oJioTaX POCAHKA JIOBUT JIUCTHAMH MEJIKUX Hace-
KOMBIX U IlepeBapuBaeT UX ocoOLIMHU (hepMeHTaA-
MH, IIOUTH TAKUMH Ke, KaK U Y *KUBOTHBIX.

Pocanka

OBPATHOH JTOPOTr'd HET?

OnuH M3 caMBIX 3aTaIOYHBIX ITAPaJ0KCOB JKUBOK
IIPHPOABI COCTOUT B TOM, UTO 3BOJIIOIIMOHHBIH I10-
TOK HeJIb3SI ITOBEPHYTH BCIIATh: XOJ HCTOPHYECKOI'0
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PasBUTHA Heo6pamum. ITO 3HAYUT, UTO. HU OAVH
OpPraHu3M He cIoco0eH oGpPATHTHCS B CBOEro
npeaka. U yxx TeM Oojsiee HEBO3SMOXKHO IPOHTH
Ha3aj BCIO MEeNoYKy BHIOB — JLa)ke, HalpuMep,
TAKY10 KOPOTKYIO, KOTOpasi CBA3HIBAET aBCTPAJIO-
MUTEKa C YeJIOBeKOM. B CyIIHOCTH, HUYEro yAu-
BHUTEJILHOTO 3/ieCh, IIOYKAJyl, HeT: TAKOB BCe0O-
INuii 3aKOH' PA3BHTHS BCeX CIO0XKHBIX HEpaBHO-
BeCHBIX CHICTeM, OT HEero HUKyZia He AeThcA. B uem
JKe 3araaka?

A B TOM, 9TO, KaK Bl IOMHATE, HHPOPMALUA
0 XOo/le ICTOPHYECKOr0 Pa3sBUTHA 3allHCaHAa B re-
HOTHIIE. ¥ Ja)Ke OTYACTH «BOCHPOM3BOAMUTCI» B
nponecce HHAUBHAYAJIbHOI'O Pa3BUTHSA: UMEHHO B
3TOM COCTOMWT JeHCTBHE MPHHIHIIA PEKATIATYIN-
uuu. C sTof TOUKM 3peHHs, Kasajoch ObI, yero
MPOII[e: MOYKHO IIPOCTO «CTepeTh» M3 reHeTHYec-
Koif maMATH TO, YTO 3alIMCAHO B Heit Ha 0oJiee mo-
3AHUX 3Tamax 5BOJIIOIWH, X XOA OHTOreHe3a te-
JIOBEYECKOI'0 CYIIECTBA OCTAHOBHTCS aKKypaT Ha
cragum aBcTpajonuTeka. Ho HA caMoM Jese Ha
aTUX GoJiee MO3AHMUX TAIlaX HOBAsA reHeTUYECKAad
MaMATH He IPOCTO «HACJIaWBaeTCA» Ha CTapyio, a
«BCTpaMBaeTCA» B Hee. B pesyibpTaTe Kakag-To
JKM3HeHHO BaKHadA HHPOpPMANUA O CTPOEHHH
IPeKOB [e#CTBATENHHO OCTaeTCs B FeHOTHIIE II0-
TOMKOB M BIHseT Ha XOJ HX OHTOreHesa. A Ka-
Kasi-To N3MeHsAeTC s, GedB03BPaTHO yTPaunBAETCA
1 y’Ke He MOoKeT ObITH eHje pa3 BOCIIPDOM3BeieHA B
TOYHOCTH: 06pasHO roBOps, IIOTOMKH Ha YPOBHE
FeHOTHIA «3a0BIBAIOT» UTO-TO O CBOMX NMpeAKax.
M yeM GoJiblllee YUCJIO IOKOJEHUHA UX paszieiser,

167



TeM IIy02Ke «3a0BeHHe» IPeJKOB IOTOMKaMH U3~
3a BCSAYECKHX IIepecTPoeK B reHorune. 3HAYUT,
TeM MeHbllle LIAHCOB <«IPHUIIOMHHTL», KakK BCe
OBLJIIO MHOTHE MUJIJIMOHBI JIET HA3ak, ¥ IOBEPHYTH
Hasakg «KO0JIECO UCTOPHUM» .

Ho BHuMAaTe/JILHBIN YHUTaTEe/Ib HaBepHAKA II0-
MHHT He TOJbKO IIPO PEKAMUTYJIANUIO, HO U IIPO
aTaBU3MBI: 3TO KOTrJa Y IMOTOMKOB IOABJIAIOTCA
OTJeJIbHBbIe IPeAKOBbIe IPU3HAKN — HalpuMep,
JIOTIOJIHUTEJbHBIE ITaJbIlbl HA HOTaxX y JIOLIaRH.
BrIXOAHUT, HEeJIL3A BOCCO3AATh IIOJHYIO «KOIIHUIO»
cTapoAaBHero mpejKa, a BOT KaKylO-TO OTHAeJIb-
HYI0O 0COGEHHOCTBh €ro CTPOEHUA BOCIPOM3BECTH
BIIOJIHE II0 CHJIaM — Ha 3TO «'eHeTUYeCKOU nams-
TH» XBaTaeT. [[JIg 9TOr0 JOCTATOYHO IIPOCTO «OT-
Ka3aThCA» OT YACTH IPHU3HAKOB, NPHUOOPETEeHHBIX

Amasucmuuecrkuil 00nosHUMENLbHbLU
naney y rouwadu
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Ha CaMbIX ITOCJIEAHMX 3Tanax dBOJIOINHNH, U TOrAa
6osiee npeBHHEe MoOpdoJioruyeckue 0co6eHHOCTH
JeMCTBUTEJABHO IIPOABATCA KaK ObI caM#u CO6OM.
Tak yTo MOpO# — Jja 4TO TaM IOPOH, OUEHb JaKe
YaCTO — OPraHM3Mbl CKJOHHHI «3a0bIBaTh» HeE
KaKHX-TO CAMBIX OTAAJIEHHBIX IIPEeAKOB, a UMEH-
HO GMKaNIINX CBOMX MCTOPHMUYECKHUX IIPEAIIeCT-
BEeHHUKOB. VI B 9TOM 3aKJII09aeTCsI OHO M3 CTPaH-
HBIX CBOMCTB HeoOpaTHMOM 3BOJIIOMU: €CJIH IIO-
TpebyeTcs, Ha OUYepeAHOM BHTKe HCTOPHM opra-
HH3M CIFOC00eH OTKA3aThCHA OT HEJABHUX «IIPHOG6-
peTeHH#» H BO3BPATUTLCH K OoJiee IPEBHAM HPH-
3HAKAM. OTO 3a4YacCTyl0 IPHUBOAUT K PeayKHHH
(MCcue3HOBEHHIO). BAlKHBIX 0COOeHHOCTEe# cTpoe-
HHs, KOTOphIE Ha OIpeZieJIEeHHOM 3Tale HCTOpIYe-
CKOr'0 pa3BUTHSA OBLLIIM «KJIIOUYEBLIM» 9BOJIIOIMOH-
HBIM 3aBO€BaHHEM — apoMopdo30M.

ITocyaure camu. B sBosilonuuM MHOTOKJIETOU-
HBIX JKHBOTHBIX KOTZa-TO OAHHUM M3 Ba’KHEHIIUX
1Iarop craJjio npuobpereHne OGuiaTepasIbHOK
CHMMETPHMHM, HO NpeACTABUTEJH THIA HIJIOKO-
XKHX OT Hee OTK&3a/IMCh 1 BEDHYJIHACH K PagHalIb-
HOil CHMMeTDHH, CBOMCTBEHHOM ropasao Goiee
OPUMHUTHBHBIM KHIIEYHONOJOCTHHIM. IIpn dop-
MHPOBaHHMH THIIA KOJbUEIIOB MeTaMepHOe CTpoe-
HHe TeJia CTaJI0 QUepeHON «peBoJIonueii» B ucC-
TOopuHu 6€CII03BOHOYHLIX, & HX MIOTOMKH MOJLJIIOC-
KH IIOJIHOCTBIO OTKA3aJINCh OT 60JILIIMHCTBA IIPO-
fAABJIEHUH MeTaMepHu. [la 1 B caMOM THIIe MOJ-
JIIOCKOB IIepBbI€ IIAru CTAHOBJIEHHA HX ILJIaHA
cTpoeHus: GBLIM CBSI3aHBI C (GOPMHPOBAHMEM H
COBEpIIIeHCTBOBAHHEM HapPYXHOM paKOBHUHEI, HO
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3aTeM IIpe[[CTAaBUTEJH MHOTHX €ro KJacCOB BCA-
YeCKH CTapajiuCh OT Hee «U30aBUTHCA». B ueM
JKe IPUYMHEI TAKOH «HEeIoCJIe0BaTeJIbHOCTH» ?
B mepeuncieHHbIX (M MHOTMX JAPYTHX) pajau-
KaJIbHBIX IIOBOPOTaX B 9BOJIIOIIMOHHOM cyanbe op-
raHN3MOB €CTh OJHa 00IaA 3aKOHOMEPHOCTh: H3-
MeHeHHe IIJIaHa CTPOeHHSA MIPaKTHUYEeCKH BCerja
CBSI3aHO C HU3MEHeHHueM >KHM3HEHHOH CTpaTerwuu.
JleCTBUTEJbHO, NPeJKHU MOJIJIIOCKOB BEJIH IIO-
JBUKHBIN 00pa3 JKU3HHU U 110 9TOY IPUUKHE UX Te-
JIO IIproOpesIo YepBeoOpasHyIo YIEHHUCTYIO (hopMy.
Monnocku JKe cTaj MeHee MOJBH KHBIMH U I10-
39TOMY, BIIOJIHE €CTECTBEHHO, «yIIPATAJIHA» CBOE Te-
JIO OT BCAYECKHUX HEB3roJ B IPOYHYIO PAKOBUHY, a
3TO, B CBOIO ouepenb, 00YCJIOBHJIO YTPaTy U MeTa-
MepHOro CTpoeHus. BoT BaM I1epBbIM OTKA3 OT «3a-
BeTa IPeJKOB». 3aTO KOrja CJIU3HH M OCOOEHHO

AxmuHus
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" Mopckasa 36e30a

TOJIOBOHOTHE MOJLIIOCKH BHOBb CTAJI AKTUBHBIMH
XMIMHUKAMM, PaKOBHHA cTajla UM 00y30 — OHH
OT Hee M 0TKa3aJuch. TaK MPOU30IILIIO CIaeAyIolIee
«OTpedYeHHe» 0T IMPEAKOBBIX 4épT crpoeHusa. Ho
ofpaTuTe BHUMAHKE: MeTaMEPHIO B IIOJIHOH Mepe
3TMM MOJIIIOCKAM BOCCTAHOBUTb He YAAJIOCh;
BIIpOYEM, OHHM, HaBepHOE, JasKe M He ILITAJIHCH
3TO JesiaTh, 000MAACH 663 MHOTOKPATHOT'O «IIOBTO-
peHNA» Pa3HBIX (parMeHTOB Teja.

U 5To KaK pa3 MOKa3hIBaeT, UYTO HU O KAKOH
06paTHMOCTH 3BOJIIONNHY 3/leCh X PeYd HeT — Ha
CaMoM JieJie BOSHMKAaeT IPOCTO HeKoe «mmogobue»
IPeAKOBOI OPraHU3anuy B CBA3M C IEPEX0A0M K
TOMY K€, 9YTO U ¥ IPEeAKOB, o6pa3y sku3Hu. Jlei-
CTBHUTEJbHO, CTPATErMYEeCKOe HalpaBJIeHHE HC-
TOPHYECKOr0 DPa3BHUTHA JKHUBOTHBIX CBA3aHO C
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Cau3zensb

aKTHUBU3al el KU3HeHHbIX GyHKIuit. CooTBer-
CTBEHHO BCsIKO€ IIOBBIIIEHHME yPOBHSI OpraHMu3a-
IIMH B IIEPBYIO oYepelb CKa3bIBAETCA Ha YCJIOXKHE-
HUU CTPOEHHUSA BCEro TeJia M OTAeJIbHBIX OPraHoB,
HaIlpyuMep aHaJIu3aTopoB. VI3 3TOro NoHATHO, YTO
OTKJIOHEHHE OT «TeHepaJIbHOM JUHHUMN» TaK WU
MHaYe MPUBOJUT K YIIPOIIeHUIO IIJIaHa CTPOeHHUs,
CXOJHOMY C IIPeJIKOBBIM, HO 3TO, KaK BbI IOHUMA-
eTe, YHCTO IIOBEPXHOCTHOE CXOACTBO.

1 Tem He MeHee 3TO CXOJICTBO JEMCTBUTEJIBHO
MOJKeT OBITh IIPOCTO IIOpPa3uTeJbHBIM. B Te BpeMe-
Ha, KOr/ia 300JIOTHYeCcKas HayKa ellle He pacroJjara-
JIa TOHKMMH MeTOJaMH U3YUYeHUs CTPOEHUs TeJsia U
yUYeHbIe CYyJAWUJIN O HEM I'JIaBHBIM 00pa3oM IO BHEII-
HUM OCOOEHHOCTSM, POIHJIOCH IIPEACTaBJIEHHE O
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CYIIIeCTBOBAHUM YK€ M3BECTHBIX BaM TaK Ha3bI-
BaeMbIX «300(uToB». OHu ObIIM Ha3BaHHI TaK,
IIOTOMY UYTO BeAYT HENOABMIKHBIN o0pa3 XHU3HH,
CJIOBHO PACTe€HHUA, HO JIUIIEHEI XJIOpoduMIIa U N1-
TalOTCA KaK *KHUBOTHBIE. 1o cOBpeMeHHBIM Ipex-
CTaBJI€eHHAM K HHM OTHOCSATCA caMble pa3HbIe
JKUBOTHBIE: TYT U IIeJIMKOM THII I'yOOK, ¥ ITOJIAIIBI
(THNI KHMIDEYHOIIOJIOCTHHIX), U MIDAHKH C KOJIOB-
paTkaMu (THII KPYIJIBIX YepBeii), ¥ acouuaud (Tun
JMYNHKOXOPJAOBBIX), H HeKOoTophie aApyrue. O6-
MMM JJIS HUX ABJAETCA MeInKooOpa3Hoe cTpoe-
HUe TeJjia, IOJIOCTh KOToporo ofimaeTcsA ¢ BHeII-
He#l cpefoil MOCPEACTBOM OJHOTO MJIH HECKOJb-
KuX ciipOHOB, OKPYKEHHBIX, KaK IIPaBUJIO, BEH-
YHKOM IIOCTOSHHO KOJBIIIYIGUXEA mynajuen. U
BCe — HUKAKHMX OPraHOB [ABMKEHMS, OPraHOB
YyBCTB, BCE 0 IPefiesa YIIPOIIEHO.

Ilo nepBoMy BHeuaT/IeHHIO B€E€X HX, HaBep-
HOe, NeMCTBUTEJbHO 3aX0YETCA CUYATATH POACT-
BEeHHHMKaMH M OTHECTH K OCHOBAHHIO 3BOJIIOIH-
OHHOTO JpeBa XKUBOTHBIX. Ho Ha camoMm jeie
BCE€ CXO/ICTBO MEKAY HUMH 00yCIOBJIEHO O01H-
MH 0COOEHHOCTAMH «CHAAYEro» obpasa "KHU3HHU,
KOTOPBIN AeHCTBUTEJbHO BeJIM MHOTHME NIPUMHU-
THUBHEHINNE IIPEICTABATEJIH 3TOr0 apcTBa. Tak
YTO ACTUHHAS IPUYHHA CXOACTBA apXauUYHbIX H
6oJIee IPOTPECCUBHBIX «300(pHTOB» HE B BO3BpAa-
Te K IPEeAKOBOMY COCTOSHHIO, a IPOCTO B TOM,
YTO BCe OHH BEAYT CXOAHBIN MaJIOMOABM KHBIN
o0pas JXKM3HHU, TO €CTh OTHOCATCA K OJHOM KHU3-
HeHHO# dopMe (BHI IIPO Hee yxKe UATAJM B HaUa-
Jie 9TOM IJIaBHI).
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Bnpouewm, 1 npu aKkTUBHOM oOpase YKU3HU Ya-
CTUYHBIN BO3BpPAT K IIPEeJKOBOM KU3HEHHOU op-
Me OTHIOABb He Bo3bpaHsaercsa. Hanpumep, onHA U3
caMbIX OBICTPBIX OOHTATeJieil MOPCKOH CTHUXHUU
UXTHO3aBPbI U JeJIbOUHBI «KOIIUPYIOT» CTPOEHUE
Tesia y pei0. Ho pasBe 3To pri6000OpasHoe cTpoe-
HHe Tejla Y BTOPHUYHOBOJHBIX (TO €CTb BEPHYB-
IIMXCS C CYLIN B BOAY) IIO3BOHOUYHBIX MOXKHO CUH-
TaTh «aTABU3MOM» , BO3BPAaTOM K IIPEJKOBOMY CO-
crosaHnio? KoHeUHo JKe, HeT: IIPOCTO TaKOBBI TPe-
OoBaHUS BOJHOII cpeZibl OOMTAaHMUA, U €CJIN XOUelllb
peycreTh B KayecTBe BOJOIJIABAIOIEro >XHUBOT-
HOro0, OyZb THI XOTh PEI0A, XOTh «PBIOO-AIIEP» NN
YTO-TO MHOE, U3BOJIb COOTBETCTBOBATh UM. TOUHO
TaK JKe JIeJIO OOCTOUT U CO 3MeAMM: 3TU Oe3Horue
PEeNTHIMKA YTPATHJIHA XOAWJIbHbIe KOHEYHOCTH B
CBSI3U C 0COOEHHOCTAMH 00pasa KU3HH, a BOBCe He
IIOTOMY, UYTO «BE€PHYJHNCh» K YepBeoOpas3HOoii cTa-
JINH 3BOJIIOIUH.

U3 «JI0APYYHOI'O MATEPHAJA»

Bcst cTOpHS KUBBIX CYII[ECTB IIOJIHA U300pe-
TEHUSIMH 4Yero-To HOBOI'o: CHavaJia OblLjIa eJUHCT-
BE€HHAasl KJIETKAa, IIOTOM — IIPOCTEHIINII MHOIO-
KJIETOYHBII OpraHu3M Hamojooue ryoKu, IIoToOM B
HeM 000COOMINCh TKaHU, IIOTOM IIOSIBUJINCH Opra-
HEI. YepBeoOpa3Hoe cyIlIecTBO, HaBcerjga oOpe-
YeHHOe TOJIbKO II0JI3aTh, IIONIaB Ha CYIIy, 00peJso
HOTM — HAYYHWJIOCh XOAUTbH, & IIOTOM M KPbUIbA —
Hay4YMJIOCh JIeTaTh. Bce, HAYUMHASA C OCBOEHUA BUOM
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HOBOH 3KOJIOTHYECKON HHINM M KOHYAS IOBLIIIe-
HHUEM YPOBHS OpPraHM3alHH 34 CUeT pPa3BUTHA
apoMop(030B (3TOT TEPMHUH BaM y’Ke 3HAKOM),
TaKk UJIM WHAYe CBA3AHO C MOABJIEHHEM TeX HJIH
MHBIX HOBBIX CBOMCTB. B 3TOM M cOCTOHUT ONUMH U3
KJIIOYEBHIX 3aKOHOB IIPMPOALI: 6€3 H08000pa306a-
Huilt Hem pa3éumus.

Ho Beas, ¢ Apyroit CTOPOHEI, €CTh ¥ APYTOi 3a-
KOH, HE MEHee BaXKHEIN: 6CAKO0e pa3gumue npeem-
CcmeenHHo. ITOT 3aKOH MOXKHO BHIPa3UTh OOIIen3-
BeCTHHIM adOpH3MOM, NU3BECTHBIM C JPEeBHEHIIINX
BpeMEeH: «N3 HAUYero M IOJydYHHIb... HU4ero». ITo-
3TOMY 2BOJIIONMA He «HM300peTaeT» HOBIHECTBA HA
«IIYCTOM MECTe», & TBOPHT BCe CyIIiee U3 TOro, YTO
€CTh:.TaK CKa3aTh, K3 «MOAPYYHOI'O MAaTEpPHAJIa» .
Paspe He M3 IOTOBBIX MOJIEKYJ OPraHHMYECKOTO
BellleCTBa, MUJLIMAPJ JIEeT IIJIAaBaBIHUX B «IIepBHY-
HOM OyJIbOHE», OBINIM «CcOOpaHEI» KoamepBaTHBLIE
KaIllJI, M3 KOTOPHIX 3aTeM MOJYYMJINCh IIpocTeii-
IIIFe OAHOKJIETOUHBIE OPraHu3MbI? A pa3Be He U3
BHYTPMBHUAOBLIX MHAWBHAYAJLHBIX Bapuanmii
MOJIy9aeTCA, B KOHeUHOM HTOTre, BCe pasHooOpa-
3He JXKMUBBIX CYIIECTB — OT CEMEICTB U OTPAAOB 10
KJIACCOB # TUHOB?

-ATaKk, «U3 HUYEro W' MOJYyUYUIIb HHUETO».
3HAYHUT, AJS TOT0, YTOGHI IOJNYUHUTH YTO-TO, HYXK-
HO 3TO ¢«4YTO-TO» CO3JATH M3 YEr'o-TOo APYroro, yxe
umelomieroca. 1 eliCTBHTEIILHO, B IOUCKAX HOB-
IIeCTB 3BOJIIONMS YaHle BCEro OMMpaeTcs Ha Te
0COOEHHOCTH CTPOEHHA, KOTOPhie OBLIIM yoKe BhI-
‘paboTaHBI Ha NIPEeANIECTBYIOIIHX 3TalaX pasBH-
TasA. UHBIMH CJIOBAMH; OHA HEé «OTMeHAeT» UX, a
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IIpUCHocabJuBaeT K HOBBIM HYXKJaM, H3MEHAA
X GYHKIUU. ITa cMeHa (PyHKIUHMH OJHUX U TexX
’Ke OpraHoB — OJWH U3 OCHOBHBLIX ITPMHIIMIIOB
6uosiornyecKoii sposonuu. He nmpasaa i1, oueHb
IIPOCTOM M OUeHb 3(h(heKTUBHBIN CIOCO0 PEeIIeHUA
MHOTUX Ipo6JieM, CBA3aHHLIX C BEIPAOOTKOM HO-
BBIX aJfaIliTaIuii?

Yro6bl yOeAUTHCSA B 3TOM, JaBaiiTe IIOCMOT-
pUM, KaK 00pa3oBaJICh YEJIOCTH Y UJIEHHUCTOHO-
TUX U MO3BOHOYHBIX YKUBOTHBIX, BEYIIINX aKTHUB-
HbIM 00pa3 »XKu3Hu. IX NMPUMHUTHBHBIE UepBeoO-
pasHble WX pbI6000pa3HbIe TPeIKH, XOTh U OYEHb
pasHbIe, 06J1aga Il OMHUM OOII[MM CBOMCTBOM: ca-
MU MaJIONOJBUXXKHbIE, OHU BCACBHIBAJIN MEJIKHE Ya-
CTHIIbI MHUIX PTOM, HAYNCTO JIMIIIEHHOM YeJIIOC-
Teir. OUEeBUAHO, YTO IIPHU TAKOM CII0cOo0e MUTaHUA
6oJsiee Becomas goObIYa ocTaBajach IIOUTH HeENO-
CTYIIHOI: ee HeJIb3sA ObLIO 3aXBaTHUTh WU pacuJe-
HUTH Ha YacTu. MopcKue nmpubpexHbIe BOJALI B TO
BpeMs, KaK U cefyac, IPOCTO KUIIeJU BCAKOMN A0-
CTATOYHO KPYIHOM >XHMBHOCTBIO — CaMBIMH pa3-
HBIMH «4epBAMU» (HEMepPTHUHAMHU, aHHEJIUAaMu),
MOJLIIOCKaMH, JUYNHKOXOPAOBBIMH, a U IPUMHU-
TUBHBIX XOPAOBBLIX, HaBEepHOe, XBaTaJjo. KoHeu-
HO, B MOPCKHX BOJaX XHJH TaKHe CBUPEIbIe
OXOTHHKH, KaK I[eTHHKOUYEJJIOCTHLIE: HO OHU ObI-
JIX HeBEeJIMKHM pa3dMepaMi, Ja M MaJIOUHUCJIeHHBI —
B 00111eM, KaK T'OBOPUTCS, «He JeJIaJIi IIOTOAbI» .

Ho pasBe mo)xeT Impupoja MHPHUThLCS C TeM,
YTO TaKOH 60raThlii MCTOUHHUK 9HEPTrUH OCTaeTcA
He-ocBoeHHbIM? KoHeuHO ke, HET — BOT M IIO-
ABUJINCH CYIIIECTBa, BOOPYXKEHHbI€ UEJIOCTAMU,
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CIHOCOOHBIMM YXBATHUTh JOOBIUY ¥ BLIPBATH U3 HEe
KYCOK MATKOM ILI0TH.

Y 4IeHHCTOHOTMX POTOBOM annapaTt cdopmH-
POBAJICA M3 HOT': 3TO OKAa3aJIOCh BO3MOXXHBIM II0
TOil NIPOCTOM IpPHUYMHE, YTO Yy MX IPEgKOB —
KOJIBYEI[OB — HOTrM ObLIM Ha KaXXJAOM WIEHHKe
Tesia. Konasick B OTJIOXKEHUAX AETPUTA Ha MOP-
CKOM JHe MJIH BO BJIAXKHOH IpHOpEeXHOI 1mouse,
OHM MCIIOJIb30BAJIM KOHEYHOCTH HE TOJBKO JJIS
NepeABMIKEHUS, HO U JJId 3aXBaTa YaCTHIL ITUIIH:
CXBaTHJ — IiepenpaBui OJmKe KO pPTYy — IpO-
TJIOTHJI, CXBATHJI — IlepenpaBUJl — IPOTJIOTHI...
VMeHHO TaK egAT paxkooOpasHbIe, OOHHU U3 ca-
MBIX IPUMHUTHUBHBIX YWICHHCTOHOTHX.

IHocaauTe peYHOTO paKa B aKBAPHYM C YHCTOM
peuYHoil BOAOii, IMOJIOKHUTE TyJa HeboJblINe K-
COYKH M#AcCa M moHabionaiiTe 3a HUM: Bbl YBUJH-
Te, KAK OH CXBATHUT KJEIIHAMH OAUH M3 KYyCO4-
KOB, IIepeflaCT e€r0 «HOTOUeJIOCTAM», DacCIIoJo-
JKeHHBIM B IepeJHeil 4acTH ro-
JIOBOI'PYAH, T€ HAYHYT OBLICTPO-
6sicTpo. paboTaTh, OTpHIBafA
MfACHBIE BOJIOKOHIIa H Irepe-
NIpaBJifgfa MX B pOT. TaKHMHU «HO-
royeJHOCTAMH» HaBEepHAKa 00-
NajajJ¥ M NPEeAKH Ha3eMHBIX
YJeHUCTOHOTHX, HO ¥ ayK000-
PasHbBIX M- HACEKOMBIX OHH CO-
BepIHEeHHO IpeoOpas3nInCh,.
NOJIHOCTHIO YTPaATHB QYHKI UM K-
o0JIMK KOHEYHOCTeH, CcTajau
NOJHOIEHHBIMHU YeJIOCTAMM. Peunoil pax
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Komap

Ho Bce paBHO, KorZia Bac YKycuT Komap (OH BeJb
TOXXe — YJIEHHCTOHOTOE€), 3HaiTe, YTO YaCTHU ero
TOHKOT'0 X000TKa KOrja-To ObLJIN... HOTaMU.

B 3Bosonyy MIO3BOHOYHBIX «IIOJ PYKOM» OKa3a-
JINCh HEe KOHEYHOCTH, a »KabepHble nyru. OHu ObLIN
pAacIoIoXKeHbl OJIMXKe BCero Ko pTy, AOCTATOYHO
IIPOYHLIE U, YTO HEMAJIOBAXKHO, COCTOAJNM U3 He-
CKOJIbKMX CEerMEeHTOB, IIOJBUXXHO COYJIEHEHHBIX
Mex 1y coboii. Camble nepefHUe U3 HUX, PACIIOJIO-
JKeHHbIe Y Kpasi POTOBOT'O OTBEPCTHUS M UCIIOJIb30-
BaBIIIHecs IIOHAYAJIy KaK BCIIOMOraTeJIbHOe yCTPOi-
CTBO JIJIsl IYYIIIEro BTSITUBAHUSA BOJbI C YaCTHUIIAMU
MY, CMEHHUJIM CBOIO QYHKIIHUIO U cTasIu paboTaTh
KaK YeJIIOCTH JJIA 3aXBaTa KYyCOYKOB IUIIH. A TaM
¥ 3yObI IPUCIIEJIN: IIPUYEM, UTO XapaKTepHO, OHU
TOXX€e BO3HUKJIM He «M3 HUUero», a o00pasoBajuch
U3... 0c000i1 0OYeHb IIPOYHOI YelllyH, KOTOPO# ObI-
JIO IIOKPBITO TEJIO Y IPUMUTHBHBIX XPAIIEBbIX DHIO
(MX pAMBbIe IOTOMKH — COBPEMeHHbIe aKyJIbl).
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Hcropua 1mo3BO-
HOYHBIX HE OCTaBHJa
‘HaM TeX JKHMBHIX Cy-
mecTB, HaOilozas 3a
KOTOPBIMH, MOYXHO HAa-
IISAHO NPEeJCTaBUTD,
KaKuM 06pa3oM Ipouc-
XOAMJIO NpeBpaleHue
sKabepHBIX AYT B YeJHiO-
ctu. OcraeTcss TOJBKO
JOTrafgbIBaThCA, 4TO,
BO3MOJKHO, Y JIUYAHOK
KaKHX-TO CAMBIX JPEB-
HUX pBIO 3TH AYyTH ObI-
au Gojlee NOABHSKHEI, YeM Y B3POCIHBIX Ocobei.
CoGcTBEHHO rOBOPA, MM Jlaxke He HYXKHO OBLI0 0Co-
6eHHO MEeHATh PYHKIHIO: IIPOCTO OHU CTAJIH IIPH-
BOJAMTD B JIeMiCTBHE He KabepHEbIe IIeJIH, a pPOTOBOe
oTBepcTHe. A IIOTOM, KaK 3TO YaCTEHbKO ObIBaeT B
3BOJIIOIMY YKXUBOTHBIX, JAUAHOYHBIE OCOOEHHOCTH
CTPOEHHS 3aKPENMJIUACE ¥ B3POCJBIX, TEM CaMbIM
MOJIOXKMB HAYAJO0 HOBOMY CTpPaTerm4yecKOMy Ha-
IIPaBJIEHHUIO B 3BOJIONHAY ITO3BOHOYHBIX.

Ho, HaBepHOe, caMbIii TOPa3UTEJbHLIN ITPH-
Mep 5BOJIIOIMHU «HE Ha IIyCTOM MecTe» — IIPOMC-
XOXKJIeHHe KOCTOYEeK, M3 KOTOPBIX COCTOMT YII-
HO# anmapaT y MJIEKONUTAKIEX. ¥ BCex HaseM-
HBEIX IIO3BOHOYHBIX B UpegHEM yXe eCTb TOJIBKO
OZlHa KOCTOUYKA, a Y 3Bepeif uX MeJbIX TPH. ITO 06-
CTOATEJLCTBO OBLIJIO CBOErO pPojia «KaMHeM IIpe-
TKHOBEHMS» [Jisi MHOTHX 3BOJIIOIMOHHBLIX IIOCT-
POEHMM M CJIY>XKHUJIO BeCOMBIM aprymMeHTOM IJid
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CTOPOHHHKOB <«CKa4YK0oOOpa3HOM» 3BOJIOIUH.
Bexs mosry4yaJioch TaK, 4YTO OPraH clyXa y MJIEKO-
MIATAOIHUX MOJYUYMJICS KaK-TO «BAPYIr», a 3Ha-
YHUT, ¥ BeCh 3TOT KJIACC IIO3BOHOYHBIX YKUBOTHBIX
BO3HHK cpasy M «caM IIo cebe», a He MOCTEeIIeHHO
npousomes ot pentwauit. Ilomagobuiauce ge-
TajJbHbIE HCCJeJOBAHMUA II0 3MOpPHMOHAaJILHOMY
Pa3BUTHIO 3Bepeii (a K 3TOMYy BpeMeHH yiKe ObLIO
U3BECTHO IIPO PEKANMHUTYJIAIUIO), YTOObI JOKa-
3aTh: Y 3BEPHUHOTI0 CpeJHEro yxa ecThb «IIpejlIecT-
BeHHHK» B uUepele penTujaHii. BoT TOIbKO OKa-
3aJICSA OH B TAKOM MeCTe, 0 KOTOPOM HUKTO HUKOT-
Ja He moaymaJ Obl, ecau ObI JOBOABI 3MOPHOJIO-
I'MH He OBLIM IT032Ke MOJKpeIlJIeHbl HOBBIMU MCKO-
maeMbIMH Haxojgkamu. [leJjo B TOM, YTO 3TH 3JI0-
MOJIYYHBIE JOIOJHUTEJIbHbIE KOCTOUKH, C IIOMO-
IIbI0 KOTOPBIX MJIEKONMHUTAIOLIHMeEe CJIBIIIAT, IIPO-
HU30IILJIN U3 KOCTeMH... HU’KHel 4eJI0CTH UX PeNTHu-
JUUHBIX IPEeJKOB.

Kak ke Takoe noayuuaoch? [leso B ToOM, 4UTO
y IIPECMBIKAIOIINXCA (B OTJINYNE OT 3Bepeii) HUXK-
HSS 4eJIOCTh COCTOMT M3 MHOTHX KOCTeHl — 3TO
uX «pbibbe» Haciaegume. Tak BOT, Yy HEKOTOPBIX

38epo3ybas penmuarus
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3Bepo3yObIX PEeNTHINHA, OT KOTOPBIX M IIPOM30IH-
JIA MJIGKOIIATAIOI e, KOCTOUKH, PACIIOJIOKEeHHEIe
0] MECTOM, KOTOPBIM YeJIIOCTh KPEIIUTCA K CaMo-
MY 4epemy, Ha KaKOM-TO dTale 3BOJIONUH BIAPYT
OKAa3aJINCh KaK Obl « HEHYJKHBIMH» AJIS JKeBaHHUA
M CcTajJHd OYeHb TOHKHMMH. Biarozaps Takomy
CTPOEHHIO OHM HAaYaJIl BOCHIPHHMMATH BHOpanuu
BO3/lyXa H NepefiaBaTh X Ha Ty €JHMHCTBEHHYIO
KOCTOUKY, KOTOpas y PelITHIN COCTaBJIAIa Cpeji-
Hee yxo0. IlocTenmeHHO BCe 3TH KOCTOYKH CTaJH
GYHKIMOHMPOBATh KaK eiuHOE NeJjioe, COBEPINeH-
HO 060COOMJIMCH OT HHKHEH YeJIOCTH M IepeMec-
THJINACH Ha uepeln, chOopMHpPOBaB: OJHA — CIYXO-
Boii GapabaH, Apyras — MOJIOTOYEK, TPEThd — Ha-
KoBasbHIO. Cpefi COBpEeMEHHBIX 3Bepeil He OCTa-
JIOCh HUKOT'0, KTO MOT OBl «IIpe'bABUTH» NIPSIMEIE
JIOKa3aTeJbCTBa, YTO TaK BCe M IIPOMCXOAMJIO Ha
camoM Jiesre. PasBe uTo y 3eMJiepoeK CJIyXOoBoii 6a-
pabaH. ocTaJICA ellle OYeHb NMPUMHUTHBHBIM: 06pa-
3ylomas ero KOCTOUKa HMMeeT KOJbIeBHAHYIO
dbopMy M farKe He IIOJIHOCTHIO IPHPOCIa K Yepeny,
TOYb-B-TOYb KaK Y CAMBIX apXan4HbIX 3Bepei.
Kcratn, ydensle, paciingpoBaB IIPOHUCXOXM-
JIieHHe CJI0XKHO YCTPOeHHOr'0 opraHa cjayxa y Mie-
KONMMTAIOIIAX, TAK M OCTAJINCh B HeBeJleHUH, JJIA
4ero, B KOHEYHOM HMTOre, HY)KHbI ObIJINM BCe 2TH
yxumpenus. HaBepHoe, Jja)Xxe HaBepHAKa, 3TO
YJIYYIOMJIO CAYX 3Bepeid B CPaBHEHHMH C MX IIpej-
Kamu-pentuauamMu. Ho Beap y HMHBIX ITHI, C
eIMHCTBEHHO KOCTOYKO# B CpefilHEM yXe, CIyX
HUYyTh He MeHee OCTDPHIi, YeM y. MHOTHX 3Bepeii:
OXOTSAIIHECS BO ThMe HOYM COBBI 38 MHOTHE METPhI
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CJBIIIAT, KAK KOIOIIMUTCSA B TpaBe MbIIIb. Tak 1mo-
yeMy ke IepBO3BePHU He YAOBJIEeTBOPHUJINCEH COBEP-
IIeHCTBOBaHMEM DeNTHJINHHOI0 yxa, a Co3Jaju
CBOe COOCTBEHHOe, BO MHOI'OM YHHKAaJIbLHOE IO
CJIO’KHOCTHU U cIloco0y o6pa3oBaHmus?

«3KEPTBBI» CBOEH HCTOPUU

U3 Toro, uTo B X0/1e 9BOJIOIMH BCIKOE HOBIIIE-
CTBO «JOCTPaMBaeTCs» K Y’Ke CYILIeCTBYIOUIMM
CTPYKTypaM, a He CO3JaeTcA «C HyJs», BHITEKAeT
MHOT'O Ba’XKHBIX CJIEACTBHH AJIs1 Pa3BUTHUS KHUBBIX
OpPraHM3MOB, IpHYEM He TOJIbKO ucropudeckoro. C
YacTbhIO M3 HUX BbI Y2Ke 3HAKOMBI: HalIpMeD, peKa-
NMUTYJANUA — KpPaTKoe «IIOBTOPeHHEe» OHTOreHe-
30M (pusoreHesa. [Ipyroe cieJcTBUE COCTOUT B TOM,
YTO, IPHCNIOCabJINBaAsACh K HOBBIM YKU3HEHHBIM 006-
CTOSITEJILCTBAM, OPTaHU3M JIOJI’KEH «CUHUTAThCA» C
TeM, KaKOBBI ObLJIM aflalITalliIy €ro IPEeJKOB K 3aua-
CTYIO COBEPILIEHHO UHBIM yCJIOBUAM cpefbl. IToaro-
MY B BRIDaOOTKe HOBBIX IIPHCIIOCO0JIeHNI pacTeHe
WA KUBOTHOE BBIHYXKAEHO aJlallTUPOBATLCA He
TOJILKO K BHeIIIHe cpefie, HO U K... caMoMy cefe.

910 03HAUYaeT, YTO COOCTBeHHAA OpPraHU3anusd
SKUBBIX CYIIECTB MOJKET OKa3bIBaTh Cepbe3HOe
BJIMSTHUE HA X DBOJIIOIIMOHHELIE Ipeobpa3oBaHms,
B YaCTHOCTH HaKJaAbIBaTh Ha HUX OIpefieJIeHHbIe
orpaHmuYeHusA. B pesysbrare Huevie OpzaHuU3IMbL
noduac 0Ka3vl6aOMCA «Hcepmeamu» 6ceil ceoeil
npedwecmeyrwuweil. ucmopuu: MOXeT ObITb, U
xoresioch O6bl, aH Heab3d... U yeM Aojblle ILjIa
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3BOJIIOIMA, YEM CJIO)KHee JKHWBOe CYILIeCTBO, TeM
00JIbIIIEe OHO «>KePTBa» CBOEH UCTOPHH, «3KepTBa»
CBoeii cOOCTBeHHOM opraHusanuu. IIpuuem qaaexo
He Bcerja ObIBaeT JIETKO BLISICHUTD, UTO JKe U3 «Ha-
cJleVsl IPOIIJIOrO» OTPAHUYMBAET 9BOJIIOIIMOHHbBIE
IIOTeHI MY WUJIHM HANIPaBJISAeT B Ty WJIX UHYIO CTOPO-
HY XapaKTep NIPUCIOCOOUTEILHOM 3BOJIIOIUHN.
ME&I ¢ BaMM y3HaIN, KAKUM 00pa3oM ¢usnuec-
KHe 3aKOHbl OIDAHHUYHUBAIOT POCT IMMO3BOHOYHBIX
JKUBOTHHIX «CBepxy». Temepb mompofbyem BbIsIC-
HHUTb, UTO KJIQJIET «HIWXKHHUH IIpefieI» UX pasMe-
paM, a 3a0[JHO TIoO4YeMy HaceKOMbIe TaKHe MaJIeHb-
kue. JledACTBUTEIBLHO, KAKUMH OBl KPOXOTHBLIMH
HU ObLIN Becsl[yie BCero HeCKOJbLKO 'paMMOB 3€M-
JIepoiiKa WJIi KOJIMOpH, BCe pPABHO OHM HM B KaKoe
CpaBHEHUe He HIYT C KYKOM-IIePUCTOKPBLIKOM,
KOTODBIH 3aIIPOCTO IPOXOAUT B UT'OJbHOE YIIIKO. 1

Konubpu
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Hao0OopoT, cpeAu Hace-
KOMBIX HET T'MT'aHTOB,
XOTh KaK-TO COIIOCTA-
BHUMBIX C KOIBLITHBIMH
WJIH KHUTOOOpPa3HBIMH.
Tak, y caMmOoro KpynHo-
ro M3 HUX — JpeBHe:
CTPEKO3bl ITajJle0AUK-
THOTITEPHI, JKUBIIEH B
KaMeHHOYTOJIbHOM IIe-
puoze, — pa3Max Kpbl-
JbeB eJBa IMpeBbIIIaJ
onuH metp. CiuyuaitHo
au sro? OkaspiBaeTrcd,
Her. [IpnumnHa, mouemMy
Jla’ke caMble MeJIKHe
II0O3BOHOUYHLIE >KHUBOT-
HbI€ CTOJIb «BEJIMKW» B CPaBHEHUH C OOJBIIMHCT-
BOM HAacCeKOMBLIX, 3aKJIIOUaeTCs B CBOMCTBEHHBIX
MM 0COOEHHOCTSX NOCTaBKH KUCJIOPOJAa K TKaHAM.

Y HaceKOMBIX, KaK BbI IIOMHUTE, JJId 9TOTO CJIy-
YKUT cCUCTeMa HAIlIOJHEHHBIX BO3YXOM TPYOOUeK —
Tpaxei, KOTOpPLIe IPOHU3BLIBAIOT BCe UX TeJio. IIpu
KaKJOM ABLIXaTeJbHOM JBHYKE€HUH >KUBOTHOTO OHH
JIOCTaBJIAIOT BO3AYX YYTh JIM He K Ka*KA0I1 ero KJe-
Touke. [ToaTOMy YeM MeHblIle HaCEeKOMOe, TeM IIPH-
BOJIbHee eMy AbIIuTcsA. Ho BOT y KDYIIHBIX HaCeKO-
MBIX M3-3a 3TMX Tpaxei C AbIXxaHUEeM JOJI’KHbI BO3-
HUKAaTh IPOo0JIeMbl: MHTEHCUBHOCTH AbIXaTeJIbHbIX
JBUKEHHM IIPOCTO He XBaTaeT Ha «IPOBETpUBaHUE»
BCell pa3BeTBJIEHHOU CHCTEMBI COCYANKOB, KOTOpas
BCcerjJa HA4YMHAETCA C OJHOrO-ABYX OTBEPCTHUM Ha
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Oprolmke. 3THM B 00bsICHAETCA, KaK-cefyac Imojara-
10T y4eHble, BepXHss 'PaHAIA pa3MepoB Tejla y Ha-
CEKOMBIX: OHM OKa3aJIUCh «>KEPTBOM» TOM AbIXa-
TEeJIbHOM TpaxeHHOH CHCTEeMEI, KOTOPYIO YHACJIeHO0-
BaJIM OT KHBIIINX B II0YBEe MHOT'OHOXKEK.

€CoBceM HHOE JIeJI0 — MJIEKOIHUTAIOIIUe U IITH-
ok, Y HMX KHMCJIOPOX M3 JIETKHX JOCTaBJIAETCA K
TKAHAM II0 KPOBEHOCHEIM COCYy/laM 3PHTPOLUTA-
MH —— OCOOBIMH KJI€TKaMM, COAEpyKalMMH reMo-
rao6un. ITo umcTo (PU3MOIOrHYECKHM IOKa3aTe-
JIAIM pa3Mephl KPACHBIX KPOBSHELIX TeJjell Helb3sA
HI yMEHbHIATDH, HY YBEJIHYNBATh: UX IIONEPEYHNK
Apu6IM3NTEIbHO OANHAKOB H 'y CAMBEIX MaJIEHbKHUX,
U y caMbIX GOJIBIINX TEIJIOKPOBHBIX — 5—10 MUK-
POH. DTO He IIPENATCTBYET HapaIMBaHUIO Pa3MePOB
TeJa: TAM BCTYNAIOT B CUJIY LPYyTHe OTPaHU4YHTEIb-
HbIe 32aKOHBI — TaKHe, HalIpuMep, KaK 3aKOH TAr0-
TeHus (BbI 00 aTOM yske umranu). Ho uro nmpouc-
XOJJUT, KOTZa pa3Mepsl Tejla HY>KHO YMEHBIHUTD?

Kax BbI 3HaeTe, IpDH 3TOM PE3KO BO3PaCTaeT
MHTEHCHBHOCTL OOMeHa BelllecTB, a OHa TpebyeT
6oJiee aKTHMBHOTO CHabKeHHs TKaHell KHCJIOPO-
nom.-Kasasocs 651, pelnieHre-caMoe IPOCTOe — I10-
BBICHTH COZEp/KaHHMe reMorjo6MHa B KPOBH, yBe-
JIAYUB KOJIMYECTBO SPUTPOIMTOB WJIM UX pa3Me-
pel. OHAKO TaKoe pelieHHe BCTyNnaeT B IPOTUBO-
peume ¢ JAAMETPOM KANMHJIAPOB — TOHYAMIINX
KPOBEHOCHBIX COCY/I0B, KOTOPbIE€ MOJBOJAT HACHI-
IIEeHHYI0 KHCJOPOAOM KPOBb KO BCEM KJETKaM:
eCJIM KPAaCHBIX KPOBSHBIX TeJel ctaHeT Gosblme
AW eCJIM OHH XOTHA OBl 4yTh-UyTh <«IOAPACTYT»,
KPOBb OKa’)XeTCA CJIHIOIKOM BA3KOM m Oyner
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TOPMO3HUTHLCA B KaMJLIApax. ITO U KJaAeT IIpe-
JieJI 3BOJIOIIMOHHBIM BO3MOXKHOCTSM MJIEKOIIHTA-
IOLMX M IITHIl: UX Pa3Mepbl He MOT'YT OLITh ME€Hb-
11e, 4eM «pa3pelieHHbIe» IJIA 3eMJIEPOMKU HJIH
Koauopu. TenoKpoBHBIE YKUBOTHBIE KaK ObI IO-
NaJaloT B CBOErO pojia 3BOJIIOIIMOHHYIO «JIOBYIII-
Ky», OKa3bIBasCh «KepPTBOI» ObLILIX YCIIEXOB X
BOJOIJIABAIOIIHUX NPEeAKOB, OAHHUM M3 KOTOPBIX
HECOMHEHHO OBLIIO «M300peTeHHEe» SPUTPOIMTOB.

Wuorga moTrpeObHOCTL B HEKOEM HOBOBBeJe-
HHHU OKa3bIBAeTCS CTOJIb HACYI[HOM, YTO 3BOJIIO-
U BBI3LIBAET IPOCTO Yyieca n3o0peTaTebHOC-
TH, «6OpPACH» C TeMH aJalTUBHLIMHU OCOOEHHOC-
TAMM, Ha IpuoOpeTeHe KOTOPLIX Ipeskae ObLIO
saTpayeHo MHoro ycuamii. Tak ciayumyaoch ¢
MJIEKONHUTAIOI[NMHM, KOrJa OHHM CTaJId Iepexo-
JOUTH K XXUBOPOXKJEHUIO.

JKHBOTHBIX, KOTOPBIE IPOU3BOAAT HA CBET HE
A1, a cpasdy CIOCOOHBIX K aKTUBHOM KU3HeAedA-
TeJIbLHOCTH JeTeHbIIlel, MOXXHO HAaliTH He TOJLKO
cpenu 3Bepeii. JlocTaTOYHO BCMOMHUTD YKUBYILIIX

3apoabiw

3apodvius maexonumarnusezo (cxema)
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YyTh JIX He B KAXK/IOM aKBapuyMe >KMBOPOAAIIHAX
PpBIOOK rymnnu uay Geraloiux B HAIITUX Jiecax Ale-
PHII, KOTOpBIE TAK 1 HA3hIBAIOTCA — JKHBOPOIAIIME.
IloaToMy efBa U ‘MMEHHO MJI€KOIMTAIOIIMM
NPUHANJIEKHUT «IaTeHT Ha XUBOPOXKIEHHE».
YHuKaILHOCTH 3Bepeil B TOM, MTO OHU «Hu306pe-
JU» CII0C00, IT03BOJAIOIINMI AeTeHBINTY JOJTroe
BpeMA — MHOT/Ja HEeCKOJIbKO MecAleB (a y KUTOB
0 TIOJIyTOpa JIeT) — JKUTh B yTpobe MaTepH. DTO
JlaJI0. MM MacCy IPeMMyIIecTB, HO (HUUYTO He JaeT-
Cst/ «1APOM») 3aTO KaKyl0 Cepbe3Hylo.IpabiaemMy
MPHUILIOCH IPeoAOoJIeTh apXawuHbIM 3BepAM Ha
3TOM pelIalolleM dTale d9BOJIOIHH.
JlelicTBUTEABHO; Ka’*KABIA KMBOM OPraHM3M
emmocobeH 3alUTHATHCH 0T HeGoJBIINX . MHQPOXA-
HBIX TeJ (HallpuMep, OT 3aHOShI) U ] PYTHUX opra-
HH3MOR. . (HampuMep, OT. MHKPOOGOB), momajalo-
IIUX B HEro, ¢ TOMOIIbI0 0c000i1 HMMYHHOM ¢HC-
Temsl. PasHocuMple KpPOBBIO AHTHTEJA IIpH
BCTpeYe C 4eM-TO «IIOCTOPOHHMM» TYT K€ HauH-
HAIOT BhIpabaThIBaTh 0COOBIE BeIleCTBa, YTOOHI
VHHAYTOKHUTH HE3BAHOTO «I'OCTA». ITO ObLIO IO-
MCTHHE BBIJAIOIEVMCA <«u300peTeHHEeM» IBOJIIO-
MM TOpPa3uBILIas YeJ0BeUYeCTBO «uyyMa XX BeKka»
CIIA]I] HaraagHo MOKa3bIBA€T, YTO IPH CHUXKe-
HWM MMMYHHOH 3aIWTHI OPTaHU3M He CIocobeH
CIpPAaBIATHCA CO BCEBO3MOYXHBIMH 0OJIe3HAMH.
Ho uTo Takoe Haxofamuiica B yTpo6e MaTepH 3a-
POJABILI, Y KOTOPOTO APYTHeE reHkl, Apyrue OeaxH,
HepeAKo Apyraa rpynna kposu? KoHeuHo ke, TO
caMoe «IIOCTOPOHHEE TeJIO», KOTOpoe II0 3aKOHY
NpHUPOALI HECOBMECTHMO C MAaTEepPHMHCKHM opra-
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HM3MOM: MMMYHHAs CHCTeMa JOoJKHa 0e3 BcCA-
KOM 2KaJIoCTH YOUTD 9TOT ILJIOA JIOOBU M HAZEXKAY
Ha NpojJJieHne poja.

JJ1s1 OOJIBIIMHCTBA SIKOOBI «KMBOPOASILIUX »
HHUBIIAX OPraHU3MOB, B TOM YMHCJIEe U JJIS PEITH-
JInii, 371ech HET HUKAaKUX npobiseM. Bens Ha camoM
Jlejle caMKa y HHUX BBLIHAIIIMBaeT He JeTeHbIlIel, a
AiI1a: OHA IPOCTO He OTKJIAABIBAET UX, a HOCHUT B Ce-
6e. IToaToMy mepexon OT AiIle- K dKMBOPOXKIEHHUIO
IIPOMICXOJUT, 110 DBOJIOIMOHHBIM MEPKaM, JOCTa-
TOYHO JIETKO: HAIIpIMep, ¥ HEKOTOPhLIX BUJOB aMe-
PUKaHCKHUX AIIEPHUII-AaHOJIMCOB B OAHUX YYaCTKax
apeaJjia CaMKH OTKJIQLIBAIOT SIiiNa, a B APDYTUX, Ie
KJIHUMAT NOXY»Ke, HOCAT MX B CBOEM OpraHusme,
YTOOLI MOXKHO OBLIIO IIPH XOPOILIEN MOT'0/iE BHIJIE3TH
C HUMM Ha COJIHIIE ¥ XOPOIIIeHbKO IIPOrpeTh. ¥ Ta-
KX >KHWBOTHBIX, HA3bIBAEMbIX <«AUIIEKUBOPOIA-
MMM » , CKOPJIYIIa, KOTOpPas M30JIMPYeT CHeCEHHOe
AAI0 OT HeOJIArONPHATHBLIX BO3JEHCTBUMA cpexbl,
3alMIaeT OpraHu3sM MOpHOHA ¥ OT MMMYHHOM
cucreMbl MaTepu. Ho TeM caMbIM 9Ta «3aljUTHAsA
Iperpajsa» He IO3BOJISIET CAaMKe KOPMUTh 3apO/bl-
1114, TOTOBS €ro K BCTYILJIEHHIO B MUP: IUTATEJIbLHbIE
Bell[eCTBa, UMeIOII[HeCs B JKeJITKe, — BOT Bce, 4YeM
paciioJiaraeT 3aKJIIOUeHHOe B CKOPJIYIly CyII[ecTBO,
XOTh ¥ pa3BUBalOII[eecsl B OpraHu3Me MaTepHu.

OBOJIIOIIMOHHOE Pa3BUTHE MJIEKOIUTAIOUINX
[IOIILJIO 110 MHOMY IIYTH: OHH OTKa3ajHuCh OT 3a-
IMATHON Iperpajgbl B BHJEe SUYHONH CKOPJIYIBI
MeXXAy dSMOPMOHOM M BBLIHAIIIMBAIOIEH ero caM-
KO#. ITO OBLLIO CAEeJIaHO AJIS TOTO, YTOOBbI pa3BH-
BaloLMiicsa 9MOPHOH I10JIy4Yasl OCHOBHOE MUTAHUE
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IIPSAMO OT MaTePH, a He U3 OrPaHMYECHHEIX 3aI1aCOB
aina. Ho TyT ke Bo3HEKJA npobiieMa «OXpaHBI
JUTS OT MaTepu»: HY’KHO ObLIO BhIpaboTaTh Ka-
KHe-TO IpucnocobieHn s, He I03BOJIAIOIINE MaTe-
PHMHCKOMY OPraHHM3My 3alyCKaTh CHCTEMY HM-
MYHHOH 3aIlATHI.

OxauH U3 cmocoGoB «NIpHAYMAJH» CyMdYaThlie
3Bepy. OHH 0 MUHHMyMa COKDATHJIN II€PHUOX
BHYTPUYTPOOHOr0 Pa3BUTHUA, TAK UTO HMMYHHAA
cHUCTeMa MaTepHu IPOCTO He yclleBaeT HAaKOMHUTh
JOCTATOYHO AHTUTEJ, YTOGE YHHUTOXKUTH 3apO-
aei. IlnmaneHTapHEle JKe HAIJIM HHOe PellleHue.
¥ HUX Hapy’KHBIN CJI0# KJIeTOK 3MOpmoHa obpa-
3yer ocobyio TKaHb — TpodobaacTt, Takoro
NefiCTBUTEILHO HET HM' Y ONHOTO M3 APYTHX KH-
BOTHBIX. BHeIpDUBINHCH B CTEHKM MATKH, OH 00-
pasyeT CBOEro pojia «aKTHBHBIN» OGaphep MeXAy
MaTepHHCKO# U 3MOpmoHabHOM TKaHAMH. Bira-
rogaps 3TOMY, C O4HOM CTOPOHBI, -MpPeAOTBpAalla-
eTCs OTTOPIKEHUe IJIoZa, C APYTroi CTOPOHHI, yBe-
JAYNBAETCA IOCTYIJIEHHE IIHTATEJbHBIX Be-
Ie¢TB U3 KPOBH MaTepH B KPOBb 9MOpHOHA — 3a-
Jior GoJiee GBICTPOTO M IIOJIHOTO €0 Pa3BUTHSA. -

Hrak, opraEu3Mbl — «KepTBhI» CBOeii Ipe-
asicropun?.. KoHeuHO fa, HO HEe CTOUT 0COGEHHO
COKPYIIATHCS 110 3TOMY TOBOAY — Belb, KaK BEI
3HaeTe, Y Ka’KJAON MeLasiH eCTh ABe CTOPOHBI. B
HAHHOM CJIydae «Jpyroil CTOPOHOH» OKa3bIBaEeT-
cHA mpeazanTanmyMA K TeM HOBBIM YCJIOBHAM, C KO-
TOPHIMH MOTYT CTOJKHYTHCS IIOTOMKH JAaHHOTO
Buza. VMicmoap3ys CylmecTBYIOIIME OPraHbl JJs
BhIPa00OTKHY HOBBIX . TpHCIOCOGJIeHAA, OHH MOT'YT,
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Hao00OpoOT, HOJIYYUTH AOBOJBHO OOJILIIYIO «(o-
py» IIp4 OCBOEHUHU HOBOM cpeabl oouTanus. Jei-
CTBUTEJBHO, €CJIY ellle pa3 00paTUThCA K UCTOPHH
OCBOEHMSA IO3BOHOYHLIMM HA3eMHOW cpelbl OOM-
TaHUSA, TO MMEHHO BOSHUKHOBEHME V KHCTeIePhIX
pbi6 0cOO0T0 CTPOEHMA MJIABHUKOB U 0COG0OTO BHI-
pocTa mHUIEeBOJa, B KOTOPOM 3amacaJjcsad BO3AYX,
IIpeJoNnpee;InIO B 3HAUUTEJIbHOM Mepe Hauajb-
HBII IIpOrpecc 3¢MHOBOJXHBIX *KMBOTHBIX.

«IIPOCTO TAR IIOJIYYIHJIOCD...»

YesioBeK, BUASAIINI B pe3yJbTaTax CBOEro Tpy-
Jla oIpeJeJIeHHYI0O Pa3yMHOCTb, CKJIOHEH M B pe-
3yJIbTaTaX 3BOJIIOIIMOHHOTO Pa3BUTUS MCKaTh He-
KOe paliMoHaJIbHOe 3epHO. IIpu 3TOM OH pYKOBOJCT-
ByeTcs Hjaeeil NMPUCIIOCOOHUTEJHLHOTO XapaKTepa
SBOJIIOIIMH: Pa3 YTO-TO IPUPOJA COTBOPHJIA, TO 3TO
He «IIPOCTO TaK», a C OIpe/ieJIEHHBIM CMbICJIOM HJIN
3HaYEeHHUEeM, €CJIU He IBHbIM, TO COKPOBEHHBIM.

Hepeaxko ajmanTuBHOe 3HaUeHHUE TeX WHJIHU
MHBIX 0COOEHHOCTEM >KHUBEIX CYIIECTB, KAK IOBO-
PHUTCH, <«JIEKUT Ha IIOBEPXHOCTHU»: XOAWJIbHBIE
KOHEYHOCTHU y Oeraloliux ¥ KPbLIbs Y JeTaII[NX
JKMBOTHBIX, OJMHAKOBO YyCTpPOEHHBbIe TIJjia3a y
TOJIOBOHOTMX MOJLJIIOCKOB M ITO3BOHOYHBIX, 3a-
IIUTHASA «IIOKPOBUTEJbCTBEHHAA» OKPacKa y CH-
ASAIINX Ha THe3JaX cCAaMOYKaXxX M ApKasd «IeMOHCT-
pamuoHHasA» OKpacKa TOKYIOLIUX CaMIlOB ¥ MHO-
rux nrtun. [IogoO6HbBIX IPUMEPOB KaXKAblil U3 Bac
MOXKeT IMPUBECTH BO MHOXK€ECTBO.
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Ho wmHOrga AJs TOro, 4ToOnl yOefuUTHCA B
(DYHKIMOHAJIHLHOM CMBICJIE OTJIMYHM, IPUXOAUTCH
IIPOBOJHTD 0COOBIE 9KCIIEPHMEHTHI HJIH npuberaTh
K CHeIMAJbHEIM pacueTaM. BosnMeM, Hanpumep,
CTpOEHHe KOHEYHOCTeld y Ha3eMHHIX ITO3BOHOY-
HBIX — HUX JefiCTBUe U3yJyaeT HayKa OmoMexaHH-
ka. Ecjiu BBl cCpaBHHTe BapaHa U cobaKy, TO HaBep-
HAKa o0paTHTe BHMMaHWe Ha TO, YTO Y HHUX IIO-
pa3HOMY IIOCTABJIEHBI HOTH: Y PENTHJIMHA OHH Ha-
IpaBiieHbl BGOK, 8 Y MJIEKONMTAIOIIEro — BHHU3.
Tak BOT, 6MOMexaHMYeCKHe U3bICKaHHUA IOKa3a-
JIM, YTO HMEHHO TAKadA IIOCTAHOBKA KOHEYHOCTeH
y 3Bepeil cTaja IpPeANOCHUIKON . pasBUTHA 0c060
CKOPOCTHOTO crocoba mepeBMKeHHUs — rajiomna.
A penTHINH K HEMY, KaK BhISCHHJIOCH, IIPOCTO HE-
crnoco6Hbl. BricTpee ke Bcero 6eraiot 3sepH, y KO-
TOPBHIX YMEHbIEHa ILIOHIaAb OIIODHI, HO3TOMY Y
JIOIIafH M oJieHA Ha HOraX TOYeHbIe KOMbITA,

Ho BOT uTO HHMKaKasad HayKa OOBACHHTL He
cMorJa (fa, MO-BRANMOMY, H He CMOJKeT): IIoYeMy
y JIoIIaA} KOIBITO OAUHAPHOE, & Y OJIeHs — JBOM-
Hoe? U ele BOIIPOC U3 3TOH JKe CEpUH: II0UeMy Y
Ha3eMHBIX II03BOHOYHKIX JBE Napkl HOT', Y HACEKO-
MBIX — TPH IIaphl, 4 Y IaYKOB — YeThIpe mapbi?

Koxapb ¢cKopo pasroBop 3ailleji 0 HOrax, To BOT elle
BOIIPOC: II0YEMY Y TeX Ke Ha3eMHbIX II03BOHOYHBIX
HMCXOZAHOE YHCJIO TAJIbIIEB — IATh, & He YeThIpe NI
mecTh? CpaBHHTE rOJIOBEI HOCOPOTOB: Yy apPHKaH-
CKQr'o Ha MOp/ie CHAAT ABa pora ofuH 3a APyTHUM, ¥
HMHAHICKOIO POT TOJILKO OfMH — 4TO, AByMH JIydllle
6onaThcA, yeM OAHHM? A moueMy y POACTBEHHOI'O
UM OPOHTOTEPHA POr'oB OLLIO J[Ba, HO PACIIOJIOMKEHBI
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T'onosbt Hocopozos u Gpormomepus

OHU OBLIM «IIapaJIIeIbHO», a He «IIPOJOJIBHO» —
KakKye TaKue IPperuMyIIecTBa 3TO JaBaJjio BbIMepIIle-
my ruradry? Wau npumep u3 obsactTu O0TaAaHUKHU:
I10YeMy Y KPeCTOI[BETHBIX I[BETOK BCEr/ja C YeThIPb-
Ms JIelIeCTKaMH, a ¥ JIIOTUKOB — C MATHIO?

Kak 3To HM ITOKa’KeTcs CTPaHHBIM, TaKUe BO-
IIPOChl BO3HMKAIOT ropasfo dyalge, 4eM, MOJXKEeT
OBITEH, 3TOI'0 XOTEJOCH ObI YUEHBIM, IIBITAIOIIMCA
HalTH pa3dyMHOe UCTOJIKOBaHMe BCEM IIPUPOAHBIM
sABJIeHNsM. VI OKa3pIBaeTCs1, YTO CAMbIM IIPOCTHIM U
OTHIOZb HE CAMBIM OLIMO0YHBIM 00'bSICHEHUEM OKa-
3bIBAETCH. .. IPOCTO CChIJIKA HA UCTOPHIO: «TAK YK
CJIOMKMJIOCH UCTOpHYEecKHu» . 1 3T0 BOBCe He OTTOBOD-
Ka: BeJb Ha caMOM Jiejie, KpoMe IIPUYMH BHEIIHUX
(meiicTBMe (haKkTOPOB OTOOPA) U BHYTPEHHUX (CBOM-
CTBa CAMMX OPraHU3MOB), €CTh ellle U Ucmopuuec-
Kue npuiuHbl: TTOg4ac UMEHHO I10J] UX BJIUSHUEM
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JKHBEIE CYILIECTBA NOJYyYaIOTCA TAKUMH, KaKUMHA
MBI MX BHJUM, OKa3bIBAACH (BbI yKe YHTAJIH 00
3TOM) «’KepTBaMH COOGCTBEHHOI HCTOPHHU» .

YT0oOGB BBIACHHTH TAKOrO poja IPHUYUHBI,
Y9€HOMY HPHUXOAUTCS IIPOCJICKMBATH BECh NMYTh
MCTOPHYECKOT0 Pa3BHTHHA 3aMHTEPECOBaBIIEro
€ro JXMBOTHOFO WMJIH PacTeHHMA. ¥YBBI, HEPEAKO .
3TOT MBEICJICHHO «IIPOHJEeHHBIH» O00OpaTHBIN NyTH
OT IOTOMKOB K HX IIPeJKaM BCe PABHO He IIPHHO-
CHT OKHJAaeMOH PafOCTH OTKPBLITHSA: HAKAKOro
APYyroro oTBeTa Ha BOIIPOC, «IIOYEeMYy TaK, a He
MHadYe», KPpOMe BCE TOTO Ke «IPOCTO TaK IOJIy-
YHMJIOCh», HCCJIeAOBaTeJb He HaxomuT. dTo ke,
OKAa3bIBaeTCH, 4YTO IIOMCK OKasajcsa 6e3pesyin-
TaTHeIM? BoBce HeT: Ha caMOM JjeJjie TaAKO# AKO-
OnI He caMElif yIa9HBIH OTBET BOBCEe He 03HAYaeT
«OTCYTCTBHEe pedyJibTaTa». IIpocTo 3a 3TOiM Ka-
JKyIeMcs <HeyJAauel» HYXKHO CyMeTh YBHIAETh
BeChbMa BasKHBIH pPe3yIbTaT.

BospmeM, k¥ ApIMepY, BCe Te Ke KOHEYHOCTH
Ha3eMHBIX JKHBOTHBIX. SICHO, UTO y BYXCTOpPOH-
He CHMMETPHYHBIX YXKMBOTHBIX MX AOJIKHO OBITH
YeTHOE YMCJIO — TOPOBHY IIPaBhIX M JIEBHIX HOTI:
HO03TOMY IIPEeAXBOCTOBOM IIJAaBHUK, NMEIOIUHACA
Y MHOFHX PbIO, TaK H He CTAJ «IATON HOroi». flc-
HO TaKKe, YTO 3BOJIIOIIMOHHLINA IIPOrpecc mpHBO-
IUT K YMEHBHICHHIO YHCJAa YIeHHMKOB Teja (00
3TOM BBl YK€ UYHTAJHM), & C HHMH — H YHUCJA KO-
HEYHOCTel, a BOT CKOJIbKO HX OyaeT — ueTwIpe,
IIIEeCTh MJIE BOCEMb, — COBEPHICEHHO HEeIPHAHIIUIIH-
anbHO. Kakoil ske M3 3TOro MOXKHO CZeJiaTh 3BO-
JIIONHBOHHEEA: BLIBOJ?
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OueHb IIPOCTOM: OKA3bIBACTCH, OOHY U MY Hce
3adavy MOIMCHO peuamdv PA3HbLIMU CNOCOOAMU.
Bri, HaBepHOe, 3HaeTe, UYTO NIPH PEUIeHHH HEeKO-
TOPBIX MaTeMaTHYEeCKHX 3aZlay BCTPEUaloTCs JABa
THIIa YCJIOBHUHA — HeoOXOoAMMBIE M JOCTATOUYHBIE.
To ke camoe u B 3BoJronuu. Hanpumep, Hatnume
IapHbIX KOHEYHOCTEe — COBEPLIEHHO HeoOXoau-
Moe ycJIOBMe JAJfA XOoAbObI (BIIpoueM, II0JI3aTh
MO’KHO 1 6e3 HuX). Ho KOHKpeTHOe YHCJIO KOHeY-
HOCTeH y’ke OTHOCHUTCSA K KaTeropuHu yCJIOBHUI JO-
CTATOUYHBIX: Belb ITHUIIAM, Jla M YeJIOBEKY, XBaTa-
eT ¥ eIUHCTBEeHHOM Napbl HOT.

A sTo-oTKpEIBaeT MIMpoYailIne BOSMOXKHOC-
TH IJIS «9BOJIIOIIMOHHBIX 39KCIEPUMEHTOB» . JKH-
BbI€ CYIIIECTBA IO Mepe dBOJIIOIUH IPOOYIOT pas-
HbIe BapMaHThl DelleHWs KaKOM-TO 3ajadyd IIO
OCBOEHHIO HOBBHIX ycJOBUU obutranusa. OqHuU u3
HHUX OTCEKaIOTCA 0OTOOPOM KaK «OIIMOOUHBIE», a
BCe, UTO IMPOXOJUT «CHTO O0TOOpa», 3aKpemnjsier-
caA B moToMKax. I10aTOMy y OAHHMX KONBITHBIX
KOIIbITa ITapHbIe, a y APDYTUX — OAWHApPHbIE, y
HOCODOTOB pora Ha HOCY, a y OOJbIIMHCTBA Iap-
HOKONBITHBIX — Ha J0y, y OJIeHe# 3TH pora
CILJIOIIHBIE KOCTHBIE, a y 6OapaHOB — pOTOBBIE
YyexJIbl HA KOCTHOUM OCHOBe. A BOT yero HMKorja
He ObIBaeT, TaK 3TO XHMIHBIX 3Bepeil ¢ poraMu U
KONbITAMH: TAKOT'O CTPAHHOTO COYETAHWSA NPH-
poza He TepIuT!

Ha, mpocTo Tak mosy4ymJjaoch... To ecTb, Mo-
JKeT ObITh, 1 HE COBCEM IPOCTO, MOXKET OBITh, Y
oJieHei u 0apaHOB ObLIM KaKHe-TO « BHYTPEeHHHE»
MPEeNOChUIKHY AJs1 GOPMUPOBAHUS Pa3HBIX THIIOB
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Poza onens u 6apana

pOroB — MbI Belb 3Ha€M, YTO CBOMCTBA IPEAKOB
MOT'YT OIIpeAeJIsiTh HallpaBJIEHUS 3BOJIIOIUH HMX
nmoToMkoB. Ho BoT kakme uMeHHO cBoiicTBa? Ilo-
PO X IOUCKH TPUBOJAT K JOBOJILHO HEOXKUAAH-
HBIM pe3dyJjbTaTaM. M1 BOT BaM ImpuMep.
HekoTopble 3 KYKHU-JHCTOEAbI HHTEPECHBI IIec-
TPOM OKPacKOM HaAKPbLIbEB: CBEeTJIble IIATHA ca-
MO# pa3Ho# (pOpMbI M Pa3MepPOB IMO3BOJISAIOT YeT-
KO pasanuaTrh BUAbI. Ho KaK OHM BO3HHUKJIM, U3
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Kykru-aucmoedst

KaKHNX 3JeMeHTOB CJIOXKMJICS CTOJIb pa3dHooOpas-
HBIA PHUCYHOK y HMCXOAHO ONHOTOHHBIX HACEKO-
mbix? CrenmaJjbHBIE HMCCJIeJOBaHUA IIOKa3alH,
4TO B 3BOJIIOIHMH 3THX KYUYKOB, U3HAUAJIBHO OK-
pallleHHbIX B OQHOTOHHBIN 6ypOoBaTHIA I1BET, IEP-
Bellei 3agadeii ObLIIO YKpeIlJIeHHe HaJKPbLJIbeB.
Yr06b1 cHesaTh MX 0oJiee MPOUYHBIMH, IIPHUPOAA
«HalllJIa» AOBOJIBHO IIPOCTOE MHIKEHepHOoe pellle-
HUe: He cTaja yTOJIaTh HAAKPbLIbA IIO BCEH
IJIOIaJH, a COOPYANJIa HEUTO Bpoje «pebep xe-
CTKOCTH». ¥ OJHHX JXYYKOB OHM IIOJIyYHUJIHCH
IIPOAOJBbHBIMU, yV APYTrHX — IIONEePEYHBIMH, Y
TpeTbuX 00pas3oBaJId pelIeT4aTyIO CTPYKTYpPY.
TeMHBIA OHIMEHT, B KOTOPBI ObLIM OKpallleHbl
rjagKue HaJKpbLIbs Y IPUMHUTHUBHBIX JIMCTOEMAOB,
Ha 3THX pebpax Mo KaKUM-TO IPUYHUHAM CTaJl CBET-
asiM. IToHSTHO, UTO pachpezesieHHe CBeTJIOro Ha
TEeMHOM IIOHAYAJTY IIeJTMKOM OIIpeZiesIs1JI0Ch COOTHO-
1IeHUeM «pebep KeCTKOCTH», HUKAKOIr'o 0coboro
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- IPECHOCOGHTEILHOTO CMBICJIA B HEM He ObLJIO: TO
€CTh M CaM 3TOT PHUCYHOK, ¥ PasHbIe €FO BapHaHThI
MMOAYYHJIHCE... «IIPOCTO TAK». A IIOTOM 0Ka3aJIoCh,
YTO TeCTpasd OKPacKa MOMKET HMCIIOJIb30BATHCS B
KadeCcTBE OII03HABATEJIbHOrO CUI'HAJIA: TeM CaMbIM
OHA MpPHOOpEJIa CaMOCTOSATEIbHOe 3HAYeHNe U ObI-
Jia «IOJXBAYEHAa »:@CTeCTBEHHLIM 0TOOpOM.

9toT 0oTOOpP, KaK BHl 3HaeTe, «0JIM30PYK»,
IpHUYeM OH HE TOJBKO «He BHAUT JaJIbIlle CBOEro
HOCa», HO M He «pa3jinuyaeT» BapHAHThI CTPOe-
HHAS, KOTOPhleé HUKAK He CKA3LIBAlOTCA Ha IIPH-
cnoco0GIeHHOCTH opraHusma. Hanpumep, nseT
IJIa3 He BJIHMAT HA UX 30PKOCTh U IIOTOMY He KOH-
TpoJaHpyeTca OT00poM. B pesysbraTe B mOmyJid-
OHUAX COXPAHAIOTCA HE TOJLKO IOJIe3HBIE, HO M
TaK Ha3bIlBaeMble «HeHTpaJbHBIE» MyTallHH, OCO-
6eHHO MHOI'O MX B I'eHaX, KOAHPYIOIIUX MOJIEKY-
asl pepMmeHTOB. Padymeercsa, Bce, YTO MOXKeT OT-
PHIATENLHO CKA3aThCA HA YYACTHHM ITHX MOJie-
KyJ B OOMEHHBIX TIpoIeccax, IIPOTEKAaIOIUuX B
KJIeTKAaX, KeCTKO «oTceKaercs» oréopom. Ho ec-
JM 3aMeHa KaKoO#-TO OAHON aMHHOKHCJIOTHI B
depMeHTe He NOBJIHMAET Ha JKHU3HEAEATEIbHOCTH
OopraHm3ma, To OT6Op ee IPOCTO He «3aMEeTHT» H
MYTanuA OCTAHETCS B IOCJIEAYIOIINX IIOKOJEeHH-
ax. OgHa MyTanus, Apyrasf, TPeThsI — TaK I0oCTe-
NMEeHHO HAKAIJIMBAIOTCA Pa3jINYMA MeXJy BHIA-
MH, He CBA3aHHEIE C JleiicTBHeM 0TOOpa: IPOMUCXO-
AUT «HEHTpaJbHAHA 3BOJIONHAA» .

Taxkoro - poja H3MeHEeHUA B CTPOeHNH ¢epMeH-
TOB NPOMCXOAAT 6e3 Kakux-ambo moOyamTesb-
HBIX BHEIIHHUX IPUYHH, COBEPIIEHHO CJIYy4YaiHO,
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TO €CTh UMEHHO «IIPOCTO TaK». B cuiy caydaitHoOi
IIpUPOAbl MyTalui CKOPOCTb HEMTPAJbHOMU 3BO-
JIIOIIAHA OKa3bIBaeTCs NPUOJIM3UTEIbHO OAHMHAKO-
BOM B caMbIX pa3HbIX rpynmnax. Ilosyuaercs He-
4YTO BpOJEe «MOJIEKYJAPHBIX 4YacoB», KOTOpbIE
BpeMs 3BOJIIOIMHM HM3MEPSIOT KOJIMYeCTBOM Ha-
KOILJIEHHBIX HEeMTpaJIbHbIX MyTanuii. U aTo, Kak
BBISSICHHJIOCh, IIO3BOJISIET PAacCCUHUTHIBATh BpeMsA
pacxo)kJieHus BeTBeHd Ha 3BOJIIOIIMOHHOM JpeBe
110 pe3yJIbTaTaM CPaBHEHUS CTPOEHHUS MOJIEKYJI Y
pasHbIX opraHmamoB. KoHeuHO, Bce 3TO BechMa
NpubJIN3UTEILHO U He 6e3 olInO0K; M BCe PaBHO,
MHOro cmocoba HaNpAMYIO COIIOCTaBUTH BpEMS
3BOJIIOIIMH, HATPUMED, YeJIOBeKa, COCHBI U 6aKTe-
puu 6MoJIorHYecKas HayKa IIOKa He IpuayMaJa.

OJHHM H TEM KE PA3HOE

OnuH U3 3aKOHOB 3BOJIIOIUH TI'JIACHT, YTO OC-
BOEHMeEe Ka’XJbIM BHOBb 3aPOKJAIOIIMMCS BHAOM
CBOe¥ cCOOCTBEHHOM 9KOJIOrMYEeCKOi HUIIIH IIPUBO-
IUT K NOABJEHHIO Y HEro KaKoi-HuOy b HHOM 110
CPaBHEHMIO C IpeAKaMM U OJIMKaWNIIMMKU poagrYa-
MH MOP(}OJOrMYeCKON HINU (PU3MOJIOTHUECKOU
ocobeHHocTu. BmpoueMm, mouyeMy <«KaKOM-HHU-
Oyab» — BIIOJIHE OIpeAeJIeHHON: UMeHHO TaKOMH,
KOTOpasi MO3BOJISIET 3Ty HHIIY OCBamBaTh HaW-
JyqyiminM o6pa3oM. TOYHO Tak ke MPOUCXOAUT U
NPOHUKHOBEHHE B HOBbIe aJallTUBHbIE 30HBI:
TOJIBKO B JaHHOM cJiydyae IpucrnocobjeHue K
YyoKIbIM MpeXKJe YCJOBUSIM OOUTaHMA TpebyeT
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BHIDAGOTKH yiKe LEJIOro KOMILIEKCa NPHUCIOCob-
JeHH#, OTCYTCTBYIOIIUX Y POACTBEHHHX (OPM.
Bce 310 BMecTe B3sATOE M 0603HAUAETCA YIKe H3Be-
CTHHIM BaM NOHATHEM AHBEPTreéHIIUHA.

Ho BaM 3HaKOM M APYroil 3aKOH 3BOJIIOIHUH:
Ka)XJoe HOBIIECTBO MOSABJAETCA He Ha IIyCTOM
MecTe, ICXOXHBIM MaTepHaJIOM AJIA HEro CIyXaT
yKe HMepIOuecs y npeAKoB MOpdoJorudyecKune
ctpykTyphl. IloaToMy 3auacTyio Bce, 4To TpeOy-
eTcA OT «IepBOOTKpPEIBaTeJeii» HOBON ajalTHB-
HO# 30HBI, — NPHCIIOCOOMTH K WHBLIM YCJIOBHAM
OOHMTaHHSA TOT WM HHOM MOAXOAAIIUHA AJIS 3THX
meJjieil opraH, COOTBETCTBEHHBIM 00pa3oM H3Me-
HUB ero (YHKIHMOHAJbHOE HasHAYECHHE U CTpoe-
Bue. U npaBna, nHOIi pa3 npome 66I1BaeT CMEHATH
GYHKIHIO y yXKe HMeIOLIerocss opraHa, HeXKeJH
MIpUAYMaTH IeJblii HOBHIM opraH. IIpum atom B
mporiecce AHBEPreHIME «CTAPBIM» MOPGOJIOTH-
YeCKMM KOHCTPYKIMSM IOPO HaAXOAUTCHA CTOJIb
HeOKHJaHHOe IpMMeHeHre, YTO PACIIO3HATh B UX
BHJON3MEHEHHOM CTPOEHHMH MCXOAHBIA NJaH
CTpoeHHA OBIBaeT BeChbMa H BeCbMa HEIPOCTO.
9THM KaK pa3 ¥ 3aHHMAIOTCS yIeHble-9BOJIIOIHO-
HHCTHI: OHH BRIACHAIOT, YTO BO YTO IIPEBPATHJIOCH,
Kakue 13 MOp(dOoJIOrmIecCKUX CTPYKTYP, MYCTh a-
JKe BHEIIHE COBEPIIEeHHO HeCXOXXHe, SBJAIOTCH
TOMOJIOTHYHBIMH, ¥ HA 9TOM OCHOBaHMH PEKOHCT-
PYHPYIOT BCe 3BOJIIOIIMOHHOE APEBO KHU3HU.

Y00l BHIACHUTD, KaK JBA 3aKOHA — AHABEP-
reHIUHU B CMeHbI PYHKIui — «paboTaoT» BMeC-
Te, JaBaiiTe IPOCJeANM H3MEHEHHH, KOTOphie
npeTeprean KOHEUHOCTH B IIPOIECCe 3BOJIONHHK
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Puiba

Ha3eMHBIX IMMO3BOHOYHbIX. Kak BBl 3Haere, HX
npeaxKaMu ObLJIN IIJIaBaolyue B BoJe PbIObI, IIOMO-
rapimue cebe IpHM JBHU)KEHHWH IJIaBHWKamMu. Ha
HHM)KHEeH 4acTH TeJia 9TUX IJaBHUKOB JiBe ITapbl —
rpyAHble U OpIoIlIHbIe (O HEIIapHBbIX MBI 371eCh He
rOBOPHM IIO BIIOJIHE IIOHATHBIM BaM IIPUYUHAM).
ViMeHHO OHM TIpM IepeceJIeHWH Ha Cylly U CTalu
XOAMJIbHBIMH KOHEYHOCTAMM: I'DyAHELIE IIJIABHUKH
IIpeBPaTHJIMCh B IepeHre HOTH, a OpIoIIHbIe — B
3agHue Horu. IIpm 3TOM H3MeHHJICS CIOCOD
«KpeIJIeHusI» KOHEYHOCTeH K TeJly: 4acThb PbIOb-
UX KOCTeil B mepefHeM OTAeJle IIpeBpaTHUIach B
KJIIOYHMILY ¥ JIONIATKY, a B 3aHEM — B Ta3. Eau-
Has 'ke pabouas jomacTh IIJIaBHHMKAa, CTaB OIIOD-
HOM YacThI0 HOTHM, pasjejiijiach Ha OTJeJIbHble
MaJbIlbl, YHACJOM IISTh: TakK ObLJIO JIOBYee Iem-
JISIThCS 3a HEPOBHOCTH TBepJOTro I'pyHTA.

- Cpasy cToUT 3aMEeTHUTh, YTO 3TO HOBOOOpa3oBa-
HHe — HaJbIbl — CHIT'PAJI0O BOUCTUHY BBIAAIOLILY-
IOCSA POJIb B MCTOPHUM Ha3eMHBIX IIO3BOHOYHBIX.
Bens nmeHHo 6JiarogapsAa UM MHOI'O IIO3XKe Ilepen-
HASA KOHEUYHOCTh M3 «XOAUJIbHOI» IpeBpaTHUJIaCh
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B «XBaTaTejIbHYIO». Tak 4To y uesoBeKa ero Bce
yMeIoIIre JIOBKHE PYKH — TOXKe HacJeAHe JIall TeX
caMBbIX IIATHNIAJIBIX IePBONPOXOALIEB-aMPpHOmii.
Yro ke mpomcxoxmio gaabmme? IIomauamy
aM(pubuu, a 3aTeM U Ux OGausKalII“e NIOTOMKHI —
HazeMHBIE PEIITHJINA — BCIO CBOIO IBUTaTEJIbHYIO
aKTHBHOCTE Ha Cyllle OTPAHWUUYHUBAJIA XOXKJeHUEeM
nan 6eroM Ha «BceX UeTwsIipex». COOTBETCTBEHHO,
HOT'H ' CTIenajIn3MPOBAJINCh MMEHHO KaK «XO-
JHUJIBbHBIE»: TI0 ME€pe YBEJIHMUYEHHA PasMepoB XKHU-
BOTHBIX M CKOPOCTH MX TMepeABHKEHUH (XUITHHA-
KM MOHSJIACH 34 JKePTBaAMH, T€ OT HUX YAUPAJIH) KO-
HEYHOCTH CTAHOBHJIMCH BCE BBIIIIE; a Y 0c000 KpyII-
HBIX IIPEBPAIJAJINCh B 31aKW€ «CTOJIOBI», HUMAJO
He HallOMHHAalonme poiomii niiaBHAK. IlocmMoTpure,
Ha YTO OTMPAETCA MAaCCHUBHOE TYJIOBHINE HOCOpOTra

Auwepuya
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WJIM CJIOHA: TOYHO TAKUMH Ke ObLIM KOHEeUHOCTU
y TUTAHTCKUX TPAaBOAAHBIX PENTUIINNA BPOJe CTe-
rosaBpa, ’KUBIINX COTHIO MUJIJIMOHOB JIET Ha3al.

CyliecTBEHHO HM3MEeHUJIOCh U BHYTPeHHee
CTPOEHMEe CAMUX KOCTeH: 13 MOHOJIUTHBIX OHU ITO-
CTENEeHHO CTaJu TPyO4YaThIMHU, C IMOJIOCTHIO BHYT-
pH. ITO CYI[ECTBEHHO 00JIerYuji0 BECch CKeJIeT,
YTO 4Yepe3d JEeCATKH MUJIJIMOHOB JIET IT03BOJINJIO
MOSIBUTHCS Ha CBET TAKUM MHOTOTOHHBLIM I'MI'aH-
TaM, KakK JAUIJIONOK, OPOHTO3aBp, TUPAHHO3aBP.
Ecyu 6B y HUX COXPAHUJIOCH IPeXKHee «ILJIOTHOE»
CTPOEHME KOCTeMH, 3TH KHBOTHBLIE BeCHJIU ObI He
JEeCATKHN, a COTHU TOHH M IIPOCTO ObLIM OBI pas-
JaBJIEHBI CBOeii coOCTBeHHOM TAKecThio. KeraT,
3Ta II0JIOCTh BOBCE He «IIPOCTAaMBaeT» IIOHAIpac-
HYy: OHa 3all0JIHEHAa TaK Ha3bIBA€MBIM «KOCTHBIM
MO3rOM», KOTOPBIH CJIYXXHUT OJHUM U3 BaKHeEM-
IINX IEHTPOB 00pa3oBaHUA KPACHBIX KPOBAHBIX
TeJiel, — 3PUTPOIUTOB.

HekpynHble ApeBHUEe ANHO3aBPbI ObLIU, IIO-
BUANMOMY, IIePBbIMH, KTO OCBOUJI ABYHOT' i1 bOer.
HM3HavyajabHO 3TO OBLIO CBA3aHO C HEOOXOLHMMOC-
THIO YBEJWYHUTH JJIUHY IlIara: IIpeAKoBOe CTpoe-
HUe 3aJIHero 1mosica KOHeYHOCTel 3TOMy MellaJio,
M OKa3aJIoCh ITPOoIIle He [TIepecTpanuBaTh ero, a IIpu-
BCTATh HA 3aJHUE Jalbl, YTOOBI U3BMEHUTH COOT-
HOIIIeHUue KocTel Ta3a u Oeapa.

BepTukanbHas mosa ocBoOOMIIA IIepeIHME JIa-
IIbI OT HEOOXOJMMOCTH CJIY>KUTH OIIOPO¥ IIPU XOAb-
0e: OHU OTYACTH CMEHHJIU CBOIO QYHKIIUIO ¥ U3 XO-
OUJBHBIX CTaJIi €CJIM He XBaTaTeJbHBIMH, TO
«IemATeIbHbIMU» . Ho, KaK 3TO HepeaKko ObIBaeT,
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OTJaJIeHHBbIE IOCJIeACTBUSA ABYHOI'OCTH OKasa-
JIUCh BOBCE He TeMH, paJl 4Yero OHAa 3aTeBajlach:
mmepeJHe KOHEUHOCTH, IepecTaB ONMpaThCA Ha
3eMJII0, IIOJIYYMJIN «CBOOOAY AedCTBUH» U IIOCTE-
[IeHHO Ipeobpa3oBajuch B Kpblibd. M1 B pe3yJib-
TaTe oyepeAHOM CMeHbl QyHKIUNA NepeJHUX JIall
MMPOM301IIe]] aKTUBHBIN IOJEeT y BCeX YCTPEMHUB-
IIUXCA B BO3AyX IIOTOMKOB BCE€ TeX Ke IIPUMU-
THUBHBIX KOPOTKOHOTUX aMGubuit — u y nreposa-
BpOB, U y IITUIL.

Ho BOT UuTO MHTEpPECHO: BO BCeX 3TUX I'pynIiax
«JIeTAIOLINX ITI03BOHOYHBIX » KOHCTPYKIUSA KPbLIa
MOJIYYMJIACh CYIECTBEHHO Pa3jIUYHOH. ¥ IITEepo-
3aBpOB (CXOAHO C PYKOKPBLJIBIMH) HeCyllylO IIO-
BepPXHOCTh KpbLIa 00pasyeT KOXXMCTasd IepeloH-
ka. IIpu 5TOM y KpPBLIAThIX PENTUINNA OHA OKa3a-
Jlach HATAHYTOM TOJILKO Ha MMOCJIEAHUH IaJien, a 'y
KPBLIATHIX 3Bepeil B ee HATAMEHUHM y4acCTBYIOT

Jlemyuas mviwd
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[IOUTH BCe MAaJbIlbl «pYKU». B oTJIMUME OT 3TOTO, ¥
nTuI, pabodasi IMOBEPXHOCTh KpbLIa oOpas3oBaHa
ILJIOTHO HaJIeralolMMHU APYT Ha pyra nepbamu, a
majblbl IepefHeil KOHEYHOCTH BOBCE YTPaTUJIU
(pyHKIMOHATLHOe 3HaueHne. Kak BUZHO, ¥y NTHI]
IIepbeBOM IMTOKPOB, KOTOPHBII chOopMUPOBAJICH ellle
y X IPeJKOB JJIsI COXPaHeHUs TeIljla, OKasajcsd
CBOEro poja «IIpeajanTamnuei» K CO3JLaHUIO OCO-
00Jf KOHCTPYKIIMU KphLiIa.

Eciu ogHu Ha3eMHBIe TIO3BOHOYHBIE YCTPEMU-
JIUCh B BO3JAYX, TO Jpyrue IMpeAIoYy BepHYThCS
B «KOJIBIOEJIb» BCEro *KMBOr'o — B BOAHYIO Cpefy.
IIpu 5TOM UX KOHEYHOCTHU IIpeTepIesay XxapaKTep-
Hble U3MEHEHHUdA, M0 KOTOPBIM MBI C JIEIKOCTBIO
OTJIMYMM OOHTATEJs CyIlld OT PEYHOTO WUJIH MOP-
CKoOro »kuTesis. JlajJbiie Bcero oT Ha3eMHOTI'0 THIa
VKJOHHWJIMCh TaK Ha3blBaeMble BTOPMYHOBOJHBIE
SKMBOTHEBIE, TO €CTh T€, AJIA KOTOPBIX BOAHAA cpe-
Jla OIIATH CTAJa «IOMOM POAHBLIM»: IPOBOJA B BO-
Jie BCIO MJIM ITOUTH BCIO KU3Hb, OHU BIIOJIHE YIIO-
nobuauck peibe. B pesyabraTe jianbl y HUX 110 Ha-
3HAYEHUIO U, CJIEJOBATEJILHO, II0 CTPOEHUIO CTAIU
HACTOAIMMH JIACTAMHM, ITOXOKMMU Ha PHIOUU




IJIAaBHUK, YTPATUB PACYJIeHEHHOCTb Ha NAaJIbIbI.
BrIMepinue mie3no3aBpbl, JACTOHOI'ME, MOPCKHUE
yepemnaxy, aKTUBHO OJIb30BaBIINeCS IIPH I1JIaBa-
HUM KOHEUYHOCTSIMM — BCEMM YeTBhIPbMHA WJIH
TOJILKO MEepPeJHNMMU, eIlle COXPaHAJIU UX IOJBUXK-
HOCTBH. A BOT Yy UXTH03aBPOB U JeJIb()UHOB IIepea-
HUe JIACThl ¥ BOBCe IIPE€BPAaTUJIUCH B MAaJIOIIO-
JBYIKHBIE « PYJIU IJIYOUMHBI» , & 3aJJHYE [I0JTHOCTHIO
WCUe3JIM: 3TH «pbIboAIEepbI» M «PbIOO3BEpU»
IJIaBaIOT, MOJOOHO aKyJaM, TOJBKO C IIOMOIIBIO
XBoCcTOBOM Jomactu. IIpumuem npu «BO3Bpalle-
HUW>» B BOAY Y MJIEKOMMUATAIOIIUX KOCTH KOHEUHO-
CTeli ONATH CTAJA IJIOTHBIMU M OYeHb THXKeJIbI-
mu. IIosTOMY-TO KUT-IIOJIOCATUK BECUT pa3a B Ue-
ThIpe 6OJIbIlle AUILJIOAOKA, XOTHA AJHHaA Teja, OT
KOHYMKA MOPABI 0 KOHUMKA XBOCTa, y obomx
3THUX CaMBIX KPYIHBIX W3 KOrZAa-JIub0 CyIecTBO-
BaBIIIMX YKUBOTHBIX MPUOJIN3UTEIHLHO OJMHAKOBA.

OOHO U TO JKE IIO-PASHOMY

VenoxxHeHMe opraHuaMa Heus30esKHO BeJleT K
TOMY, UYTO €r'0 OpraHbl CIIeI¥aJIu3UPYyIOTCH Ha BbI-
IMOJIHEHMH onpeesieHHbIX pyHknuii. Y aTo BoJ-
He OHATHO: BeJb YeM JIydllle KaKOi-TO OpraH BhI-
MOJIHAET CBOIO (PYHKIUIO, JJIA KOTOPOM OH mpex-
HaszHa4deH, TeM OH 3ddeKTuBHee. IMeHHO B 3TOM
Y COCTOMT JeiiCTBHe y3Ke U3BeCTHOI'O BaM IIPUHIIUIIA
uHTeHcnpukauuu ¢ysxuuii. Kazanocy 6b1, IO
haee OH Bcerja JOJIXKEH BeCTH K TOMY, 4YTO 3a
KaXJ0oi OTAeJbHOM (yHKIMell 3aKpeIllisieTcsd
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KaKo¥-To oAuH oprad. Ho peajbHas »Ku3Hb rubue
caMO# KpacHBOM «HUAeu», U IIOTOMY B IIPHUPOAE
Takas «ys3Kas clleluaju3anus» OpraHoB BCTpe-
YyaeTcsi JOCTATOYHO PEIKO.

Koneuno ke, ObIBAIOT cay4yau, KOrja Kakas-
TO CTPYKTYpPa OKa3bIBAETCSA COBEPIIEHHO He3aMe-
HUMOH — Hanpumep, rjas KaK OopraH 3peHHd.
IIpuuuna, oueBHUIHO, B TOM, UTO B BBICIIIEH CTele-
HU cunenupUYHOA ABIseTCA caMa (pyHKIUA 3pe-
HUS: 3aKOHBI OITUKYN HU OTMEHUTDh, HU «00OHUTH »
HEeBO3MOXKHO. A pas Tak, TO, HaBepHOe, I1a3 1 He
MOJKeT OBITh YCTPOEH MOo-APyroMy, HUKaKoO# Apy-
rol opraH ero 3aMeHHUTb He cllocobeH. B atom
yberxx1aeT IMOpasUTEJIbHOE CXOACTBO B CTPOEHUU
rjasa y TOJIOBOHOTMX MOJIJIIOCKOB M IO3BOHOY-
HBIX, OTHOCAIIIMXCS K COBEPIIEHHO Pa3HBLIM BeT-
BSIM 3BOJIIOIIMOHHOT'O JApeBa KUBOTHBIX: IJIa3d y
HUX MMeeT pa3Hoe IIPOUCXOXKJeHUe, TO eCThb SIBJIS-
eTcs aHAJOTMYHBIM, a HEe I'OMOJIOTMYHBIM Opra-
HOM. BoJiee Toro, mpuHIUI yCTPOMCTBa oToAaMna-
paTa Takoii JKe, 4TO M I'Jlaza: 00 beKTUB ¢ quadpar-
MOM — 9TO 3pavoK, JIMH3a MOA0OHA XPYCTAJIUKY, a
CBeTO- ¥ IIBETOUYBCTBUTEJbHAS ILJIEHKA — TO XK€,
YTO ceTYaTKa.

Ho Bce-Takm 4daie ObIBaeT, YTO OJHA M Ta JKe
3a7laya MOXKeT pelnraTbCcs pa3HbIMU cpeAcTBamMu. Y1
TaKoe MHOMecmeeHHoe obecneweHue QYHKYUL
MMeeT OrPOMHBIE IIPEeNMYIIIEeCTBA Ilepe]] CTpeMJie-
HUEM JKECTKO «IIPUBA3BIBATh» KaXKAYIO GYHKIIUIO
K KaKoOMy-TO OZHOMY-eIWHCTBeHHOMY opraHy. C
OIHO¥ CTOPOHBI, OPraHN3M KakK Obl «[IOACTPAXOBbI-
BaeT» caM cebs 3a cueT TOro, YTo OJHO U TO Ke
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MOJKeT JleJIaTh II0-pasHoMy. A C IPyroy CTOPOHBI,
3TO ITO3BOJISIET CO3/1aBaTh HOBbIE€ OPraHbl U3 «IIOA-
PY4YHOIr'o MaTepuaJia», Ha IEpPBbIA B3IJISAMA, K BbI-
MOJIHEHUIO JaHHOM (PYHKIMHM COBEPILIEHHO HEIIPU-
crmocobseHHoro. Passe He mopasuTeJaIbHO — BBI 00
3TOM y’Ke UHTAJIA — IIPOM3oLIeAllee y MJIEKOIIU-
TaIOIIMX YCJIOXKHEeHNe opraHa cjyxa 3a cueT HEKO-
TOPBIX KOCTeH... peNITUINHHON HUXKHeH yesrocTu!

KoHeuHO, TaKasg THOKOCTb, «OIMIIOPTYHUCTHY-
HOCTb» JKMBBIX OPraHM3MOB B PELIEHUH CJIOXK-
HeHIIuX 3a7ia4, KOTOpbIe epeJ HUMHU CTABUT OK-
Py Kaloluii MUp, gaeTcs He nmpocTo Tak. IIpearo-
CBIJIKOH JJISI 3TOTO CJHYKUT «MHOTO(YHKIIHO-
HAJBHOCTh» CaMHX OPraHoOB: OOJBIIMHCTBO U3
HHUX CIOCOOHO y4YacTBOBAaTh B OCYIIE€CTBJIEHUU
cpa3y HecKoJbKMX ¢yHKuuii. Hanpumep, TOH-
KU KOXXKHBIA IOKPOB Y 3¢ MHOBOAHBIX y4aCTBYyeT
He TOJIPKO B 3alllUTe Tejla OT HeOJIaronpuATHBIX
BO3JIeMCTBUI Cpeibl, HO U B oOoraijeHun KpOBU
kucaoponaom. Kak BUgHO, GYHKIIUIO JbIXaHUA ¥
JATYIIKYA 00ecliedyuBaIOT cpa3y ABa COBEPIIEHHO
pasHBIX OpraHa — JIerKHe M KOXKa. Y HaceKo-
MBIX, HAalIPOTUB, HapyKHble XUTHUHOBBIE IIOKPO-
BBl CTAJIM HACTOJIbKO IIPOYHBLIMU, YTO B3AJIU Ha
cebs1 GyHKIIMM Hapy»XHOTO cKeJieTa. Tak 4uTo ec-
JI CPABHUTD €r0 C BHYTPEHHUM KOCTHBIM CKeJie-
TOM IO3BOHOYHBIX, TO CTAHOBUTCHA SCHO, YTO U
ONOPHYI (YHKIUIO MOXXHO obecmeuyuBaTh IIO-
pasHoMy. A Bellb CyIIIECTBYET ellle U TaK Ha3bIBa-
eMBIil «T'MJPOCTATHUYECKHI CKeJileT»: B JaHHOM
cJydae OIopy AaeT *KUAKOCTh, KOTOpasd HaXOAUT-
cd IMOJ JaBJeHUEM B KJIETOYHBIX BaKyOJIAX Y
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TPaBAHUCTHIX PACTEHUH MJIM B IOJIOCTH TeJa y
KPYTJBbIX UepBeii.

IIpocTo mopasuTenbHyI0 'MOKOCTH B BBIOOpE
cnocoba obecrieyeHUs TOW WM WHOH DyHKIMMN
IIPOSIBJISIET IOPOM OpPraHu3M, KOTJa Ha odepen-
HOM 3Talle 3BOJIIOIIUU €My ITPUXOJUTCA OTKAa3bl-
BaThCS OT OTBETCTBEHHOTI'O 3a Hee opraHa. Bel, Ha-
BepHoe, obpajajju BHUMaHUe Ha TO, YTO ITHUI[BI
00513aTeJIbHO CKJIEBBIBAIOT MeEJIKMEe KaMeIlKH.
JuKre mepHaThIe WK OOUTATEN ITUUYLETrO ABOPa
caMH MX OTBICKHBAIOT Ha 3eMJjie, a BOT IIEBUHUM
obuTaTeNnAM KJIETOK HX Ja)ke NMPUXOAUTCS ITOM-
ceilaTh B KopM. A 3HaeTe moyemy? IloTomy uTo y
IITHI, KaK U3BECTHO, HET 3y60B, KOTOPLIMU OHU
MorJyii Obl mepeMaJibIBaTh CeMeHa PaCTeHUH WK
pasaaBIMBATh XUTUHOBBIE TIOKPOBHI HACEKOMBIX.

A Teneps jaBaiiTe IOCMOTPHM Ha 3TO C 9BOJIIO-
IIMOHHOM TOYKMU 3peHusd. [Ipu mepexoje K aKTUB-
HOMY IIOJIETY IITUIIAM IIOTPe60BAaJIOCh CYII[eCTBEH-
HO 00JIerYuTh Uepell: [0 3TOM NPUYNHE Y HUX CTa-
JIA TOHBIIIE BCe KOCTH, B TOM UHCJe U GOPMUPYIO-
e poCTPYM, KOTOPbIH IpeBpPaTHJICA B TOHKUH
KJIOB. 3yObl B HEM y’Ke He MOIJIM KpPemKo Jep-
JKaThCSA M MCUE3JIU. ¥ HEKOTOPBIX IITUIL], — HAIPH-
Mep, Y POACTBEHHBIX YTKaM KpoxaJjied — (QyHK-
nuio 3yOHOro psaza Ha cebA B3siI 3a3yOPEHHBIH
Kpayl poroBoro HaJKJIOBbA. ¥ APYIux ke — a Ta-
KUX OOJIBIIMHCTBO — Jja’Ke W 3toro Hetr. Ho us-
MeJIbUaTh TBEPAYIO IKIILY Bce paBHO Beab HaAo! Tak
BOT, V IITHI], PellIeHHEe 3TOH 3a/lau¥ OT BOOPYKEHHOMH
3yb6aMu POTOBOM ITOJIOCTH MEPelLIo K KeNyAKY,
IpY 3TOM (GQYHKIUIO 3y00B HAYAJIU BBIMOJIHATE...
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KaMeIlIKH, a *KeJYyAOYHbIe CTeHKH CTaJIl OYeHb
MYCKYJIMCTBIMU, YTOOBI TepeThb 3TH KaMeIIKH
ApPYyr O Apyra, CJIOBHO KPOXOTHbIE€ >XE€pPHOBa, —
YyeM He aHaJIOT KeBaTeJbHOM MycKyJaTyphl? Tak
MMPOU3OIILJIO 3aMellleHHe OPraHa ITPU COXPaHeHU N
TOH Ke QYHKIUHN — eIlfe OJWH Ba’XHbIN 3BOJIIO-
IHAOHHBINA MPUHIIUI.

Cpeau BOAHBIX ITO3BOHOYHBIX, IPUYEM OUYEHb
KPYIHBIX, €CTh TaKue, KOTOpble IHUTAIOTCA
INIAHKTOHOM. [IprunHa MOHATHA: B BOJHOM TOJI-
I[e IJIaBaeT OrPOMHOE KOJIMYECTBO BCSUYECKOI
MEJIKOH KMBHOCTHU — TOTOBBIH «OyJIbOH», TOJb-
Ko poT noxacrasiisiii. Ho Beb roHATHCA MOPCKUM
TMraHTaM 3a Ka’XJIbIM PauKoM, KaK Bbl IOHHMae-
Te, COBEPIIEHHO HEeBO3MOXXHO. MHOr0 Jin BbI Ha-
OepeTe B npyay aacdHUit, ecau OyaeTe crapaThCA
CXBaTUTh NATEPHEN TO OAHY, TO APYIyl0 pPe3BO
CKaUYIIyIO B TOJIIEe BOJAbI «BOAAHYIO OJIOXY», —
CauKOM-TO ropasfio yJIOBUCTeH moJyydaeTcsa. Tou-
HO TaK Ke U r'uraHTCKue oburTatreju MOpeH Ha-
VUYUJIUCH IIPH JIOBJIEe IJIAHKTOHA NMMPUMEHATHh TaK
HasbIBaeMblii crtocob dpuabrpanuu. IlonaTHO, 4TO
JJIS. 3TOT'0 HYKHO: POT moboJiblie, YTOOBI MOXKHO
O0b1JI0 HaOpaTh Macey BOJBI CO BCeil ILIaBaloIeil B
Helil MeJIo3To#, Ja KaKoe-HUOYAb «CHUTO», UTOOBI
MPOIE}KUBATh I'YCTOM « MOPCKOM 6yiboH» . Ho ca-
MO CHUTO, OKa3bIBaeTCHA, MOXKET ObITh YCTPOEHO CO-
BEPILIEHHO 0-Pa3HOMY.

KuroBble aKkyJbl AJId 3TOTO UCIIOJB3YIOT Kab-
pbl. ¥ BTOPUYHOBOAHBIX IIO3BOHOYHBIX, TO €CTh
TeX, KTO BEPHYJICA B BOAY C CYyILIH, Kabp HeT —
KaKo# ke BeIxo/? JKuBIIKe B IepMCKUM TepHOJ

209



Me303aBphl NPUCHOCOOUIN YaCTOKOJ M3 He-
CKOJILKHUX COTE€H TOHKUX JJUHHBIX 3y00B (X0-
YeTcA BEePUTh, YTO 3T MOPCKUe AIephl He cTpa-
Janu 3y6HO# 60b10). A BOT ycaThle KUTHI IOCTY-
IUJIV COBCEM «He IO IpaBuJiaM». ¥ UX IPeaKOB
OBLJI MMOJIHBIN Habop 3y60B; X HEe MeHee ABYX CO-
TEeH U y OTJaJIeHHbIX POJUYell KUTOB — PEYHBIX
aenbpuHoB. TaK YTO 3TH MOPCKHE T'HTaHTBI
BIIOJTHE MOTJIA ObI OOOMTHUCH TEM JKe <«IIOAPYyY-
HBIM MaTepHaJjioM», YTO U Me303aBphl. Ho oHU
IMOYEeMY-TO MOIILJIY UHBIM IIYTEM U B Ka4ecTBe CH-
Ta «U300peJin»... COBEPIIEHHO YHUKAJIbHBIN TaK
Ha3bIBaeMbIil «KHTOBBIA yC» — MHOI'OYUCJIEH-
HbIe POrOBHIE IJIACTUHBI, CBEIINBAIOIHECS C HE-
6a. Kak BbI 1ymMaeTe, KaAKOBBI MOTJIM OBITH Ipea-
MMOCBIJIKH YCTPOMCTBA POTOBOM ITOJIOCTH Yy 3TUX
KHUTOOOpa3HbIX, IMOBEPHYBIINE WX SBOJIOIUIO B
CTOPOHY «yCAaTOCTU» ?

Tonoswt ycamozo kuma u mesosaspa

210



IIpuMeyaTesbHO, UTO NMPUHIUI 3aMeIleHUA
OPraHoOB JAeHCTBYeT U B 9BOJIIOIIUY IIPHUPOAHBIX CO-
ob1recTs. B tanHOM ciyyae caMo cOOOIEeCTBO BbI-
CTYIIaeT B KadyecTBe OpraHuamMa, GyHKIIUH COOT-
BETCTBYET OIpeieIeHHOE 3BEHO B TOM HUJIM JPYTIou
TIHUINEeBOM IeNOYKe, & «OPraHOM» SABJISIETCS BUJ C
ero muineBoi cmenuanusanueii. CoBeplieHHO
OUYEBHJIHO, UYTO ONHY U TY Ke QYHKI[HUIO MOT'YT BbI-
MOJIHATHh pas3Hble BUALI — BaXHO JIMIIb, YTOOBI
OHHM CyMeJIM IIPHUCIIOCOOUThLCs K Heit. Hampumep,
B TPONMMYECKHUX JieCax HEKTap IIBETOB OJMHAKOBO
ycmemHo cobupaioT M 6a60YKU-OpaKHUKHU, U
KPOXOTHbI€ KOJIMOPH, M Jake HEeKOTOphIe JIeTy-
yue MbIInM. IIprueM fes1aloT 3TO OHM OYEHb IIOXO0-
JKe: 3aBHMCAIOT B BO3IyXe nmepej] IIBeTKOM, OBICTPO-
OBICTPO Maxafd KPbUIbSIMU, U 3aIlyCKAIOT B IIy0bh
IBETOYHOM TPYOKH AJIMHHBII X000TOK UM SA3bIK.
Kax BuauTe, mpupoja M TYT TBOPUT CBOU CO3Ja-
HUS U3 «IIOJAPYYHOro MaTepuaja.

CiencTBueM 3TOro OKa3bIBAeTCs IOSBJIEHHUE
Ha pasHbIX KOHTHMHEHTaX HJIH B pas3Hble 3MOXU
TaK Ha3bIBAE€MBIX «J3KOJIOTHYECKHMX AHAJIOTOB».
HNHoraa oHM MoJIyyaroTcs OUYeHb OJM3KUMM: HaIll
XOPOLINiT 3HAKOMBIA BOJIK M3 CEBEPHBIX JIECOB U
CYMUYATBLIA BOJIK M3 ABCTpPaJIMH JEeMCTBUTEJILHO
OUYeHb ITOXOXKH APYT Ha apyra. Ho yemy ke 31ech
yauBaAATbCsA? Benb 06a OHM OTHOCATCS K MJIEKOIIH-
TAIOIMM M IIpeAKaMM MX ObLIM CXOIAHO YCTPOEH-
HbIe BCesiIHbIe 3BePLKH BpoJe omnmoccyMa. I'opaszio
0oJIee YAMBHUTEbHBI CIy4an, KOra 3KOJIOTHYECKU A
aHaJIor, 3a HEMMEHHEM JIYYIIIero, MpoOu3BOAUTCS
M3 COBCEM JAPYroro «Marepuaja.
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Popopaka

Takoe CJAYYHJIOCh HECKOJIBKO JeCATKOB MUJI-
JuoHOB JeT Hasaj B FOxxkHoit Amepuke. B Te Bpe-
MeHa CpeAM MECTHBIX CyM4YaThbIX ObILIM MHOIO-
YYCJeHHbIe IIJOTOA HbIe 3BEPU IIOCTPAallIHEee aB-
CTPaJIMMCKOrO0 CyMYaTOro BOJIKa: TaM OOHUTalM
TaKMe 4YyAuIlNa, Kak cabJyie3y6bIil «CyMdYaThli
TUIp» THJIAKOCMHJ I MeJBeAeNnofoOHasA IIpo-
fooprueHa. Bce oHM ObITM KOPOTKOHOI'HE, He CII0-
cobHble K ObICTpOMY Oery, MX JHoObIuei OblIm
MeAJUTelbHbIe TUTaHTCKHe HemoJiHo3yO6nie. Ho
HUYEro IOXO0Kero Ha OBbICTPOHOTHMX XMIITHUKOB
BOJIYLErO THIIA M3 CYMYAThIX TaM IIOYEeMYy-TO He
MOJYYHUJIOCh. A IJlalleHTapHble XHUIIHUKH B
IOsxHy10 AMepHKYy Torja ele He IPDOHUKJIM, OHU
IIOSABUJINCH HA 3TOM KOHTHHEHTE 3HAYUTEJIbHO
mosxke, Korjga BO3HHK IlaHaMCKUI mepelieex.
Ho Ben He MOXKeT Takasi SKOJIOTMYECKas HUIA ITy-
croBath! M 4TO ke BbI AyYMaeTe: pojb «beraiouiero
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XHIMHAKA», IO CIIOCO0Y OXOThI HOJZOOGHOTO BOJI-
Ky, B APEBHHUX IOXKHOAMEPHUKAHCKHUX IIPEPUAX
SBOJIIOIMA OTBeEJIa... (JOpopaKe — OTHAJNIEHHOM
POJACTBEHHHUIIE JKYpaBJieil, co cTpayca pa3MepoM
M TOXKe HeJIeTAlollei, C OPOMHBIM KPIOYKOBAa-
THIM KJIIOBOM.

H B 9BOJIIOIIUHN BBIBAIOT «TYIIUKH»

WNHoit pa3 06IMK KaKOro-HuOyAb cyllecTBa
Imopa’kaeT He CBoeil rapMoHHUe#, a, Haob6OpoOT,
KaKoii-To Opocaroieicsa B rjasa HeJemocThIO.
Xopo1o, eciu Ka)Xyuiascsa «HecypasHoOM» 0Co-
OeHHOCTh CTPOEHHSI Ha IMOBEPKY OKa3bIBaeTCSHA
M30IPEHHBIM INIPUCIOCOGJIEHNEM K KaKHUM-TO
OUYeHb CIeIMaJbHbIM TPeOOBAHUAM CpeJibl — Ha-
npuMep, opma MJIAaBHUKOB Y MOPCKOTO KOHbKA-
TPANHUYHUKA, OOHUTATENsd KOPAJJIOBBIX PHGOB.
Torpa ocraeTcs JUIIb B OUYEePEIHON pa3 BOCXHU-
THUTHCA M300peTaTeJbCTBOM MAaTYINKU-IIPUPO-
Abl. A ecau Hetr?

BosbmeMm, Kk nmpumepy, xo000THbBIX. MHOTHe
«BBIJIAIOIIHAECS» OCOOEHHOCTH X CTPOEHMS, €CIIA
OTBJIEUbCS OT TOTrO,
YTO MMM <«YyKpalleH»
Ham oO0mui Jrobdu-
Mell, MHUPHBbIN T'UTaHT
CJIOH, Ha CaMOM JeJie
NIpeCTaBJAIOT cOO00M

HACTOSII[HEe YPOJACTBA. Mopcrkoit xonerx-
Brnpouem, HekoTOpBIE MPANULHUK
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Mamorm

M3 HUX ¢ GYHKIMOHAJIbHOM TOYKU 3PEHUS BIIOJI-
He TIOHATHBI K 00bACHUMEBI. CTOJI6000pasHbie HO-
M HYXXHBI, 4YTOOBI NOJAJEP’KMBATh MAaCCHUBHOE
60uxkooOpa3Hoe TYJIOBHUILlE, AJUHHHBIM 3MEEBUJ-
HBIM X060TOM (y Hac y’xe ObLJI O HEM DasroBop)
MOJKHO AOCTaBaTh C 3eMJIH HUJIN OOPBIBATH C Jiepe-
BbEeB BETKH H OTIIPABJISITh UX B POT, & OTPOMHBIMHA
OMBHAMH — IIOAPBIBATh KOPHU WM «(PHUKCUPO-
BaTh» CTBOJI AilepeBa, KOTJia JKUBOTHOE YIIHpaeTCsA
B Hero JI6oM, 4TOOBI MOBaJINThL. Bee aTO MMeJioch U
Yy MaMOHTAa, TOJbKO BOT OMBHU y Hero ObLIM 3a-
KPY4YeHb!I KOHIJAMH BHYTPb TaK, YTO €Ba JIA 3TOT
MOXHATBIM MCIIOJHH MOT MMM ITOJIb30BATBLCS «IIO
Ha3HAUeHHIO» . 3ayeM »Ke OHM eMy TaKue, 4YTO OH
MoOKeT MMH fenaTh? U Kak cue «apXHUTEKTypHOe
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M3JIMIIECTBO» MOTJIO IIOJYYHUTHCS, €CJIU DBOJIIO-
M1 — 9TO MPOIECC MPUCIIOCOOIeHNA KOHKPETHBIX
OPraHoOB K BBHINMOJIHEHNIO KOHKPETHBIX QYHKIAHA?

VyeHbIX HM3JaBHa MHOpa’kajii TaKoOro poja
«HeJsienmocTu» . Y1 BoT, OyAyuym He B CHJIaX O0BsC-
HUTH C PAIlMOHAJIILHON TOYKH 3PEHUSA UX CMBICJI U
npeAHa3HAUYeHWe, OHH PEINJIM, YTO eCTh OCOOBIM
NIYTh 9BOJIIOIVH, 3aBOASIIMMI B... «TYNIUK». W Ha-
3BaJIi OHU 3TOT NNYTh «HHAJXANITUBHOM 3BOJIIOIM-
‘eii», TO eCTh «HEeaJalTUBHOM» UM JaKe «Hempa-
BUJIBHO aJalTHUBHOW». W cTajm OH HaCTOALMM
«KaMHEM NPEeTKHOBEHMS» JJsA CaMBbIX Pas3HbIX
SBOJIIOIMOHHBIX Y4eHHni. C OJHO¥ CTOPOHBI, €CJIH
B "KMBbIe OPraHU3MBbI AKOOBI 3aJIOXKEHO «CTpeM-
JIeHHE» K OIpeJieJIeHHOH «IieJin» (a B TOM, YTO 3Ta
eJib OCMBICJIEHHA, HUKTO XU He COMHEBAJICs), TO
KaK JKe DBOJIIOIMA MOMKET ObLITh HallpaBJIeHA «B
HuKyna»? C aApyroi CTOpoHEBI, €CJH KaKue-JIndo
0CO0OEHHOCTH CTPOEHMSI OpraHM3Ma BO3HHKAIOT B
pesyJibTaTe IPUCIOCO0JEeHNSI K KOHKPETHBLIM yC-
JIOBUSIM CYILIECTBOBaHMA (10 MIPUHIUITY «31eCh U
ceiiyac»), TO KaK ’XKe IIOJIYYalOTCsS NPH3HAKH,
BpoJie ObI HM K UEeMY M He npucinocooieHHbIe? [la,
Mbl TOBOPHJIK O «HEMTPAJIbHOM» BBOJIIOLMH, CH-
peub 3BOJIIOIIMM «0e3 orbopa», HO Belb «HEMT-
PaJlbHOCTB» HE TO K€ caMoe, UTO «BpeJHOCThb», a
pasBe «HHAJANITUBHOCTb», 3aBOASAINAA B TYNHK,
HEe €CThb «BPeJHOCTb» ?

JlaBaiiTe mompoOyeM pasoOpaThbCsi C 3TOM
npo6JeMoil CHOKOMHO, IlIar 3a Iarom, a He ¢ Ha-
CKOKa, CJIOBHO Me4YoM pa3pybas ropamueB y3eJ.
W pns Hadasia BCIOMHHMM OAHY CaAMYIO IIPOCTYIO
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HCTUHY: IoJ4ac IpodaeMbl HEIIOHMMAaHUS IIPOUC-
XOOSAIIUX B IPHUPOJE IIPOIECCOB KPOSITCA B HAC
caMHUX, a He BHe Hac. [leficTBUTEILHO, HA KAKOM
OCHOBAHUM "Mbl CUUTAEM, UTO Ta WJIH HMHAS OCO-
OeHHOCTH CTPOEHHUSI He MMeeT IIPHCIOCOOUTEeNh-
Horo 3HaueHus? [la yaie BCEro MpocTo IOTOMY,
YTO CaMH He CMOIJIM IIOHATH 9TO 3HAYEeHHe, OHO
OKa3aJIoCh HaM «He II0 Pa3yMy»: Belb MBI ITbITA-
eMcs IOHATh M OOBSCHUTH KaKoe-TO sIBJIeHUEe
IIPUPOALI, UCXOAA U3 HAILIero COOCTBEHHOTO pa3y-
MEHHUs, TO €CTh B ONpeZieJIEHHOM CMBICJIE «HABs-
3bpIBasA» IPUPO/Ie Hallle MHEHUe O Hell. Y1 BoT BaMm
IIpUMep.

B Tponuuyeckux Jsecax Boabmux 30HACKHUX
OCTPOBOB YKHWBET HECKOJbKO CTPAHHOE MJIEKOIIH-
Taoliee, OTAAJAeHHbIN DOACTBEHHUK HAIIUX CBH-
Hell — ueJiedbecckas 6adupycca. ¥ Hee BechbMa
IpuMevaTeJabHble OGMBHYU: OHU HallpaBJIEHBI BBEPX

IJenebeccrasn 6abupycca
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1 3aKpy4YeHbI 10 60KaM roJioBbl CBOe0oOpasHou 1o-
JycnupaJibio. JJosiroe BpeMs 3Ta 0COOEHHOCTH 0abu-
pPYCChI CUUTAJIACh HEIIOHATHOUN «UI'POU MIPUPOIBI» ,
TAKHM K€ «9BOJIIOIITMOHHLIM TYIIUKOM» , KaK 1 OUB-
HU MamMoHTa. Hy He Buiesn yueHble, pas3riasgblBas
YyyeJsIo 3TOro HeGOJIbIITOrO KOMBITHOTO B TUIIH U 10~
KOe HayYHbIX KaOMHETOB, KaKUM 00pa30M CTOJIb
«HecypasHoe» COOPY KeHHe Ha IroJIOBe MOXKHO ObLIIO
ObI MIPUMEHUTH C MTOJIL30M AJiA Aesia. TouHee cKa-
3aTh, OHHM HE BUJIEH, KaK CAMHU YIIPAaBUJINUCH OLI C
TaKMMHU MIPUYYIJINBO U30THYTHIMU OMBHSIMH.

Ho BoT Kak-TO pa3 B MecTa, rjge *KuBeT 0abu-
pycca, ImoIaJ HccJIeOBaTeNlb, CBATO yOeKIeH-
HbBIM, YTO BCE B 3BOJIIOIIUM — OT aJlallTAllUU U AJIA
agantanuu. Y1 emy morpebGoBajioch BCero He-
CKOJIbKO YaCOB IOOPOAUTH 3BEPUHBIMH TPOIIAMH,
MIPOJIO’KEHHBIMHU CPEJIM CaMbIX I'yCTHIX 3apocJieit,
4yTOObI, M30/IPaB O KOJIOUKH OJIE’KIy U COOCTBEH-
HYIO KOXXY, I0raJlaThbCs: BO3BMOXKHO, CTOJIb CTPaH-
Has KoHQUrypanus 6uBHen v 6abupycchl — 0CO-
ObIM cIroco® 3allMTHTH IJjla3da, Korga >KHUBOTHOE
MIPOKJIaZibIBaeT cebe MyTh B I'Ville KYCTAaPHUKOB.

Nrak, «MHAZaOITUBHOM» 3BOJIIOIUA KaXeTCcd
JHIIb 10 TeX 0P, IIOKA OCTaeTCcs HEeMOHATLIM Ha-
3HaUYeHHe TOU WMJIU MHON CTPYKTYphl. Tak uro,
BO3MOJKHO, 1 3araJKy OMBHEH MaMOHTA KTO-HHU-
0yab co BpeMeHeM pasragaet. Ho 3mauur au, 4To,
pasobpaBIINCh C « THAJAITUBHOCTHIO» , MBI OJHO-
BPEMEHHO PEelIUJINA U TPobJeMy « TVIIMKOB» B 3BO-
JIIOIIMOHHOM IIpoiiecce? A BOT U HET, IOTOMY YTO
9TO JaJIeKO He OJHO M To »ke. Tak uTo gaBauTe
JaJjblie pa3bupaTbCca ¢ 3TOU npodieMoit.
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Teneppr HaM IJISI 3TOrO IPHUAETCA BCIIOMHHUTD,
YTO DJBOJIIONHUA «OJIM30pPpYKa» M HecIIocoOHa
«IIpeABUAETh» IIOCJEACTBUS IIpHUOOpPeTaeMbIX
«37lech U ceMyac» HOBIIECTB. sKHMBOI OopraHuam
MOXKeT ObITh UyJeCHBIM (XOThb U He Bcerja oomsac-
HUMBIM) 00pa3oM MpUCIIoco6JieH K onpeie/IeHHOM
cpeie OOMTAaHUS — TOMY €CTh HEHCUHCIIHMBIE
npuMepbl. Ho KaK TOJILKO cpefla MeHsAeTcd, Kyaa
yJIeTyYHMBaeTCs BCsS Ta rapMOHMSA, HaJl CO3JaHHEM
KOTOPOM NpHpoJa TPYAHJACh MHOTHE M MHOTHE
MUWLIHOHBI JieT? KaKue BeJMKOJIEITHBIE XBOII[E-
Bble ¥ ITAIIOPOTHMKOBBIE Jieca IIIyMEJIH II0 BCei
3emJie B KAMEHHOYTOJILHBIM IIePHOJ 1 UTO C HUMH
CTaJIOCh, KOr/la KJMMAaT Ha ILJIaHeTe cTaJl 6oJjee
CcyX¥M H npoxJagHbIM? CKONMbKO aHTa3NM ObLIO
ynorpebJieHO IPUPOAO Ha COTBOPEHME COTEH BH-
JOB KOPAJLJIOBBIX PBIOOK M UTO OyAeT CTOUTH Bce
UX 60oraTcTBO (DOPM M KPaCOK, €CJIM KOPAJIJIOBBIE
pudbI BAPYT Ucue3HyT? MaJIoBepOsITHO, CKaKeTe
BbI? Jla, HO BeAb 6€3 MaJIOrO ABEe COTHH MHJIJINO-
HOB JIET Ha Cyllle LapCTBOBAJMN JUHO3aBPhl 1 KTO
OBbI MOT' B ITOPY pacliBeTa 3TUX PEeITHJIHNMI CKa3aTh,
YTO HUX DBOJIIOIUS «HHaJalITHBHa»? A BOT XKe
B3SJIM ¥ BLIMEPJIN 6e3 OCTaTKA...

Taxk d4TO, mMoJiydyaeTcs, «aJalTHUBHBIN» HJIH
«HeaJalTHUBHLIA» XapaKTep 9BOJIONHUH — 3TO
IIPOCTO BCE Te Ke JBe YKe 3HAKOMbIe BaM CTOPOHBI
omHOU MenaJsiu. B Toi1 Mepe, B KAKO# CYII[ECTBYIOT
pasHooOpas3Hble HallpaBJIEHUS alaliTUBHOM paau-
alluy, CYIIEeCTBYIOT U «3BOJIOIMOHHbIE TYITHKHU».
IToTomy 4uTO B J1}000i1 MOMEHT Te YCJIOBUSA CPEJbI, B
NIPHCIIOCOGJIEHNH K KOTOPBLIM pa3BUBaJjach Ta HUJIN
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WHasl IpyINIa KHWBBIX OPraHM3MOB, MOTYT DPe3KO
U3MEHHUTHCS, U BCE «CTapaHUA» DBOJIIOIUU ITOW-
IYT HaCMapKy, cCaMoe YTO HU Ha €CTh IIPOrpecCHuB-
HO€e HaIlpaBJI€HUE MOXKET OKa3aThCs TYNHKOBBIM.
W BoT uTO MpHUMeyaTeNbHO: TaKHE «TYIMHUKH»
HepeJKO BO3HHMKAIOT He Ha 3aBepIIAIOIIUX, a Ha
caMbIX PaHHUX STalax BOJIIONUU JII000M BHOBb
BO3HHMKAIOIEH Irpynibl OPraHu3MOB — I[apCTBa,
THHAa WK Kjaacca. OHM IAlOT NepBbIil BCILIECK ee
pasHoob6pasus: 9TO KaK Obl «IpoObI Iepa», UMU
SBOJIIOIUSA «9KCIIEPUMEHTHUDYEeT» , HAIlyIbIBas Ha-
unboJiee NMEpPCHEeKTUBHbIE IYTH AaJIbHEMINero pas-
BUTHUs. Kakue-TO U3 HUX OKa3bIBAIOTCs «Heyaad-
HBIMH», M3 HHUX-TO M IOJIyYAIOTCSH «dBOJIIOIVIOH-
HbIe TYIIUKH» ; APYTHE ’Ke OTKPHIBAIOT HOBBIE CTpA-
TernyecKue HalpaBJIeHUSA U TeM CaMbLIM OKasbIBa-
JOTCS «IIePCIEeKTUBHLIMH », «IPOrPECCUBHBIMM » .
HMMeHHO TaKUMHU «IIpo0aMHU Ilepa» ABJISIOTCS
MHOTH€E TaK Ha3blBaeMbl€ «MaJIbleé TUIILI» JKHUBOT-
HBIX, IOSABUBIIHECA OKOJIO MIJLIMApAA JIeT Ha3akg
Ha 3ape CTAHOBJEHHS MHOrokJeToyHoctu. He-
CKOJIbKO JIECATKOB MX B JIMIle efUHUYHBIX IpeJ-
CTaBHUTEJIeH «IOTSAHYJIO» OO HAIIMX JHEH — 1Jja-
CTUHYATBIC, CUIIYHKYJIHUABI, MMOTOHOMOPHI M TaK
nasiee. Ho KTo 3HaeT, CKOJIbKO BhIMepJio? A elle
paHbIIe: KaK IIHUPOKM OBLIM IOMCKH Hambojee
3¢ PHEKTUBHBIX CIIOCOGOB TepBUYHOrO (aBTOTPOD-
HOI0) MOTPeOJIeHU s PHEPTUH B Te BpEMeHa, Korja
Ha 3eMJie BCA JKU3Hb ObLIA ellje « IPOKapPUOTHOM »!
Hawubosiee MHOrooGemaouM 10 CBOUM IOCJE]-
CTBHSAM OKa3aJiCsi GOTOCHMHTE3, ITOCKOJbKY MMEH-
HO 6GJiaroiapsi eMy BO3HHKJIA BCS «KHMCJIOPOLHAS »
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JKHN3Hb. A BCe OCTaJIbHbI€ HallpaBJEeHUs CIleIHa-
JU3aNUN Nepelld B paspfA] «TYIHKOBBIX», B
TOM CMBICJIE, UTO HE MX OKasajioCh «IapCTBHE
3eMHoe». Ho pa3Be mosiBjieHne 6aKTepuii, y KOTO-
pBbIX OOMEH BEUIeCTB COCTABJISET TOJLKO OposKe-
HHe, eCTh pe3yJbTaT «HEeNPHUCIOCOOUTEIHLHOM»
sBoJrroninu? Begs OHM M IO ceil AeHb, XOTh U ca-
MbI€ apXau4HbI€ M3 JKHUBBIX CYIIECTB, IIPOI[BeTa-
10T Ha 3emJie, UTpas Ba>KHEHNIIYIO POJIb B IPUPOJ-
HBIX coobiecTBax!

N Bce-Taxu mHOrzAa 3BOJIONHUS HeHACTBUTEND-
HO 3aBOJUT CBOM TBOPEHHUS B « TYNHKH», IPUUEM
NPEeANOCLIKN CTOJIL HEPaJOCTHBHIX II€PCIIEKTHUB
nmog4yac KpPOSTCSA B OCOOEHHOCTAX OpPraHU3anuu
CaMHUX >KHUBBIX cymiecTB. TakKoil NpeANOCHLIKOH
ABJISIETCS «CBepXCIennaIn3alus», IPp1 KOTOPOH
NIperMYIIeCTBEHHOE, JaKe UpesMepHoe Pa3BUTHE
moJy4aeT KaKas-TO OJHA OCOOEHHOCTh CTPOEHU .
A TIOCKOJIBKY BCSIKO€ Pa3BUTHE MHEPIIMOHHO, TO,
BCTYIIHMB Ha 3TOT NNyTh, "KUBOTHbIE MJIK PACTEHUSA
yoKe He MOTYT CBEPHYTH C HET'O — 3TO 3HAUUJIO ObI
«U3MEHHUTh» CBOEMY «ECTECTBY».

Kax BbI 3HaeTe, 3aKOH TATOTEHHUSA He ITO3BOJISA-
€T MO3BOHOUYHLIM >KMBOTHBIM HapallMBaTh CBEPX
HOPMBI CBOM pa3Mephl 1 Bec. Kak mocJie aToro He
VAUBIATHCA CTPEMJIEHHUIO MHOTHX 3BEpEil, IPex-
e BCero MMEHHO PAaCTHUTEJbHOSJHBIX, KO BCe
0OoJIbIIIEMY YBEJIMUEHUIO CBOUX Pa3MepOB, IMOPOIt
mpocTo K ruraHTuamMy?! Tak, HanboJIee KPYMHBIA
M3 COBPEMEHHbIX HEIOJHO3yObIX TMTAHTCKUH MY -
paBbe]l «THTaHTCKHII» TOJILKO IO Ha3BaHHUIO, Ha
caMOM Jiejie OH pa3MepoM BCero ¢ cobaky. A BOT
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ero poAuuu, BEIMEpIIIe OKOJIO MAJIJIMOHA JIeT Ha-
3aJl, AefiCTBUTEJILHO OBLJIX OTPOMHBIMM: JIEHUBILbI
MeraTepuy ObLIM POCTOM CO CJIOHA, A OPOHEHOCIIbI
TJIMIITOAOHTELI BECOM MOTJIM IIOTATaThCS C HOCOPO-
roM. BeI y)ke 3HaeTe, 4TO B 3HAUUTEJILHOU Mepe
TaKOro pofia «I'MIaHTOMAHUS» ABJISAETCS Pe3yJb-
TaTOM CBOEOOPA3HOIl «UTPHLI B JOTOHSAJIKUA» MEXK-
Iy XUIMHUKAMU 1 UX )KepTBaMH. ¥ BbI, 3TO CTPEM-
JIeHHe K THUTFaHTU3MYy NPaKTUYECKH HUKOTJAa J0
nobpa He JOBOJUT, Yallle BCEro 3aBepllIaeTcs BbI-
mupaHueM. W camblifi SpKUNA, HO U CaMbIi IIe-
YaJILHBIA IPUMEp TOMY — HCUYE3HOBEHUE BCeX I'h-
raHTCKUX PEeNTUINi, IIapUMBUIMX Ha 3eMJie Ha
MIPOTSI)KEHUH JIeCATKOB MUJIJIMOHOB JIET Me3030M-
CKOM 9pBbI.

Y TopdAaHOro oJieHs1, CaMOro KpyImHoro cpeau
BCeX Korja-jiubo KHUBIIUX IIpeJCcTaBUTeJIei ce-
MelicTBa oJIeHbUX (BBICOTA B IIJIeYaX OKOJIO ABYX
MEeTPOB), T’M'AHTU3M yCYTyOUJICA ellfe ¥ HelloMep-
HO paspocurumucs poramu. IIpmobpen oH ux,
CKopee Bcero, 6yiarogaps Tak Ha3bIBaeMOMY «IIO-
JIOBOMY OTOOPY»: HaMOOJILIINIA yCIIeX B TYPHUD-
HBIX 6051X, CTOJIb XapaKTePHBIX BOOOIIIE /151 pora-
TBIX KONBITHBIX, UMEJIX CaMble MOILIIHbIE POravw,
y HUX Ob1JIO 60JIbIIIE BOBMOYKHOCTEM OCTaBUTH 110~
cJje cebs TOTOMCTBO. ITO ¥ HAIIPABUJIO 9BOJIIOI[UIO
BHJla B CTOPOHY BCe OOJIBILIEr0 YBEJUUYEHUS BeT-
BHCTBIX POI'OB, pasMax KOTOPBIX Yy KMUBOTHBIX-
«PEKOPJCMEHOB» JOOCTUTAJ Tpex MeTpoB. Tak
4TO, MOJIyYaeTcs, caMIbl TOPGAHOrO OJIeHs, CO-
PEBHYACH B MOIIIM U padMepax pPOroB, KakK Obl ca-
MU ce0A 1 3arHAJI B «3BOJIIOIIMOHHBIA TYIHK»,
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Topgpanoi onens

CIIeJIaBIIIUCH ellle OJHOM «>KepTBOM» COOCTBEHHOM
WCTOPHM: HAZIO JYMATh, UTO C TAKUMHY I'POMAJHBI-
MH «YKpallleHUSMH» Ha TIoJIOBE 3TH KOIIBITHBIE
BpAJ JIX MOIJIM BCePbe3 IPOTHUBOCTOATH CBUpeE-
NIBIM OXOTHHKAaM, K€M Obl OHU HU ObLJIM — 4YeTBe-
POHOrMMH WM AByHOormMu. Tak 4TOo, HaBepHoOe,
HECJIYYalHO TOCJIEIHIO «TOYKY» B HX 3BOJIO-
ouu nocTaBuIU phirapu «Kpyrioro crosa» npu
IBOpe JiereH1apHoro KopoJiss Aprypa. Beas cronb
BBIJIAIOIIIMECSA pora, HaBepHoe, ObIIM CaMbIM JKe-
JIAHHBIM TpodeeM AJisi CpefHEBEKOBBIX BOSK: He
O0yap ux, B 3anagHoit EBpone nevasgbHasa ydacTh
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mocTurJia 6sl, MoXKeT ObITh, He TOPPAHOTO, a 6J1a-
ropoxHOro oJieHs (mpaBga, y Toro obJacth pac-
IIpOCTPaHeHU s ObljIa ropaso mupe, TaK 4To I0JI-
HOe BRIMHPaHHe eMy BpPAJ JIA I'PO3UJIO0).

BBIMHUPAHUS, YBbI, HEU3BE/KHbI

OnuH 13 3aKOHOB Pa3BUTHUSA I'JIACUT, UTO 6pe-
MA CYu,ecmeo6aHuUs 6CAKOL HepaBHOBeCHOIL Cuc-
membt (UTO 3TO TaKOe, BhI y)Ke 3HaeTe) He 6e3zpa-
HUYHO: TO, YTO OJHAMXKAbI POAUJIOCH, HEU30EKHO
obpeueHO Ha cMepTh. PoxxIaloTCA 1 yMUpAIOT He-
OecHbIe Tejla — raJJaKTUKHU U 3Be3/Ibl; POXKIAaeTCA
U yMHUpaeT BCSAKOEe JKHUBOe CyIlecTBo. TouHO Tak
JKe POXKJAAIOTCA ¥ YMHUPAIOT — TOYHee, BBIMHMpa-
0T — BUbI U HAJABUOBbIE I'PYIIINbI OPraHMU3MOB.
M 310 yacTh ecTeCTBEHHOIO IIPOIlecca 9BOJIOUH,
a 3HAUYUT, 3TO eCTECTBEHHO 110 CaMO# CBOe# CyTH U
B HEKOTOPOM CMBICJIE Ja’ke «3aKOHOMEpPHO»,
KOJIb CKOPO CJIelyeT U3 3aKOHOB PA3BUTHUS.

Yare Bcero Ipu4nHON BBIMUPAHUA CTAHOBUT-
cA U3MEHeHUe BHeITHUX obcroaTeabcTB. Ilepeckl-
XaeT HeKOrja IIIyMHOe MoOpe, Ha MeCTe 3eJIEHOTO
Jeca obpasdyercsi rojlag IyCThIHA, OeCKpailHAA
PaBHMHa B3JbIOJIMBAETCS TNOPHOM IIeNbI0 — BCe
9TH IrPaHNO3Hble IIPUPOJHBIE NIPOIECCHI, MEHSASA
o0JIMK TJIaHeThI, MEHAKT U ee HacejeHUue. Beab
Ka'KJbIi OPraHU3M IPUCIIOCOOJIEH K TeM YCJIOBHU-
SIM, K KM3HU B KOTOPBIX OH CIIeI[UaJIN3NPOBAJICS.
IToaTomy cTouT cpesie OOMTaHUS UBMEHUTHCS, KaK
BUJl, €CJIM €ro IJaCTUYHOCTH HEJOCTATOYHO IJISA
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MIPHUCIIOCOOJIEHUA K HOBBIM YCJIOBUSM, ICUE3aeT —
nubo 6ecciaenHo, OO MTPEeBPATHUBUINCH B APYTOM
BHUJ. A IIOCKOJIBKY B IIPUPOJie BCE B3aMMOCBSI3a-
HO, TO HCUE3HOBEHHE OJHOT'0 BHJa MOAYAC OOPHI-
BaeT CylLIeCTBOBAHUE U €ro «IIapTHEPOB» 110 CO00-
IIeCTBY — NIapa3uTOB UJIHM XUITHUKOB, HE CyMeB-
IIUX «IIePEeKJIOYHUThCA» Ha JPYTHe KepTBbl. Bor,
KCTaTH, IOYEeMY OXPAHATh HY>KHO He OTJeJIbHbIe
BUABI, a I1eJIble IPUPOJHbIe KOMILJIEKChI: UX OJa-
TOIIOJIYYHOE CYILeCTBOBAHME — 3aJIoT 0JIaromnosuy-
YHA BCeX BXOAANHUX B HUX OPraHU3MOB.

HHorga usMeHeHUs, IPOUCXOAAIINE HAa 3eM-
Jie, OBIBAIOT CTOJIb I'PAHAMO3HBIMHU, UTO CKa3bIBa-
IOTCA Ha cyab0e MHOTMX ThICAY BUAOB, OTHOCS-
IIUXCA K CAaMbIM Pa3HbIM I'pyIIIaM KUBBIX Oopra-
HU3MOB. 3TU TaK Ha3bIBaeMble MaCCOBbI€ BHIMM-
PaHUA OTHOCATCA K YHCIy Hanbojiee 3arajouyHbIX
SIBJICHUH B MCTOPHUH >KU3HM Ha 3emJre. Harlre oHU
COBMAJalOT C MepuoAaMM, Koraa Ha 3emJye obpa-
3YIOTCSI HOBbIE I'OPHBIE CUCTEMBI X OTCTYIIAIOT MO-
ps. B pesyabTaTe KJIMMAaT Ha BCeli IJIaHeTe CTaAHO-
BUTCA CyIlle U XOJIOAHEe, TAK YTO YCJIOBHSA AJIA
TEILJIO- X BJIAaroJIIOOMBBIX OPraHU3MOB OKa3bIBa-
IOTCSI .MaJIONNPUTOAHBIMH. VIMEHHO Tak, HaIpu-
Mep, CJIYYHJIOCH B KOHIle KAMEHHOYTOJBHOIO Ie-
pHoaa, KOTa UCUe3JIu JpeBHUe KapKue 60j1oTa ¢
I'YCTBIMHU JIECAMU U3 BbICOYEHHBIX JPEBOBUAHBIX
XBOIIe# ¥ MAOPOTHUKOB ¥ IOJI3ABIIMMHM B HUX
MIPUMUTUBHBIMU aM(PUOUAMH.

ITogoOHBIEe «KPH3UCHI» CJHYyYAJIUCh Ha 3emJie
HEOJHOKPATHO, HO CaMblif U3BECTHBIA U3 HUX —
MeJIOBOM, CIYUYHBIINHACA OKoJ0 70 MH/IJIMOHOB
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JIeT Ha3aj M MPOBe AN TPAHUILY MEXKAY Me3030-
eM U KallHO30eM. B KOHIle MeJIOBOTO Iepuoja 00-
1ee IIOXOJIOJaHWe KJIMMaTa COBIIAJIO CO 3HAUM-
TeJIbHBIM COKpAaIlleHWeM ILJIOUaAu CYUIN U IIpe-
BpallleHueM KOHTHHEHTOB B MHOTOUHMCJIEHHbIE OC-
TPOBa. JTO PE3KO YXYAIUINJIO YCJIOBUA CYIIECTBO-
BaHUSA TIOKA ellle MHOIOYMCJIEHHBIX I'MTaHTCKHX
PENTUINHN U IOJIO’KHJIO HAaYaJI0 X BHIMHUDAHUIO.
IIpuuem ucYe3IH He TOJBKO JUHO3aBPHI, A0 TOTO
IlapUBIIIMe Ha cylne. BMecTe c HUMU KaHyJ IV B He-
ObITHE UX MOPCKHE POJCTBEHHUKH — HMXTHO3aB-
pBI M ILJIE3MO03aBPhI, a B BO3[yXe IepecTaju Iia-
puTh nTepo3aBphl. [la U 6eCI03BOHOYHbBIE OKa3a-
JIUCh BOBJIEYEHBI B «MEJIOBOMI KPU3UC»: BMECTE C
PENTHINAMY MCUE3JIH OEJIEeMHUTHI 1 aMMOHUTHI.
B rakume KpHUTHUYeCKHEe IIepuoabl Haubojiee
VA3BUMBLIMH CTaHOBATCA BUJbI, Y€l IIyTh pa3BU-
THUSA I04YeMYy-JIM60 OKasajicd «TYIHUKOBBIM».
HMueprnusa 3BOJIIOIMOHHOrO IIpoIiecca IPUBOAUT K
TaKOM «CBepXCHeIlHaJu3anun», KOTopad IMOYTH
Hens30e)XHO 3aKaHUMBaeTCs BbIMHpPaHHEM. ITO
yaiie cJayJdaeTcs B pe3yJjibTaTe «UIr'pbl B OOTrOHAJI-
KH», KOTJa XWIHHK H KEepTBa «COPEBHYIOTCSH»
MeXXay cob60il B BEIpaOOTKe CpeicTB UCTpebIeHu s
M 3alUThI. 3a IpUMepaMHu JajJeKo XOAUTh He Ha-
JO: TMTaHThl OPOHTO3aBpP U THPaAHHO3aBp Cpegu
PEeNTUINM, INNIMIIOTOAOHT U MaxalpoJ cpeau MJe-
KOMUTAKIINX. 3arHaHHbIe B «3BOJIIOI[MOHHBIU
TYIIHUK», TAKHE >XKMBOTHBIE YTPA4YMBAIOT CIIOCO0-
HOCTh pearupoBaTh Ha ObICTpbIE U3MEHEHUS Cpe-
Ibl oOuTaHMsa. BoT moueMy ¢ mosABJIEHHEM Ha HUC-
TOPHUYECKOH CIleHe UeJIOBeKa TaK CKOPO BbIMEDJIN
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Oxoma maxaiipoda

HEKOTOpble I'MIaHTCKHe 3BEPU M NTHUILI — Ma-
MOHT, IIEPCTUCTBIA HOCOPOr, MajaracKapckas
OeCKphlyIas ITUIA SITUOPHUC.

Ho ner xyna 6e3 gobpa: BhIMUpaHUE ONHHX
SKMBOTHBIX U PACTEHUH 0CBOOOXKAaeT XKU3HEHHOe
MIPOCTPAHCTBO AJiA Apyrux. Eciu 6b1 He ucYesan
JMHO3aBphl M IITEpPO3aBphI, TO, KTO 3HaeT, BO3-
MO’KHO, He ObLI0 OBl paclBeTa MJIEKONMUTAIOUINX
u rituil. Bo BpeMst MeJIOBOTO KpHU3KCa CyIleCTBEeH-
HO OOHOBMJICA ¥ PACTHUTEJNbHBIN ITOKPOB: IpPeo6-
JIafiaBIIIye O TOT'O roJlIoCeMeHHbIe YCTYIIUIN MeC-
TO IIBETKOBBLIM PacTeHUSM, a Ha MeCTe JIeCOB I10-
SIBUJIMCh OTKPBITHIE ITPOCTPAHCTBA C TPaBAHHC-
TOM PACTUTEILHOCTHIO. ITO CTAJIO IIPEAIOCHLIKOMN
JUUISA IIOSIBJIEHU S HEeBePOATHOr0O MHOT000pa3us Ha-
CeKOMBbIX, TaK HJIA MHaUe CBSIBaHHBIX C IIBeTaMH,
U INITHUI[, IUTAIOIIUXCA HACEKOMBLIMH, a TaKXe
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MHOT'OUMCJIEHHBIX KONBITHBIX M T'PbI3YHOB, IIO-
elalol1X CTEIIHYIO TPaBy.

Hepenxo BUABI OKa3bIBAIOTCS «KepPTBaMU» He
IIPAPOAHBIX KAaTaKJIMN3MOB, & TOI 9BOJIIOIIMOHHOM
Ccyab0BI, KOTOPYIO BbIOMpaeT rpynmna OpraHu3-
MOB, OCBamBalllasi HOBYIO cpeay oburanusa. Ha
PaHHHX 3JTalax 3BOJIIOIUN BCerAa MOSBJIAIOTCS
TaKk Has3bIBaeMble <«IIepexoiHbIe» (OPMBI, C HUX
IMOMOII[LIO HOBBINA OTPAJR MM KJAcC KakK ObI «OT-
pabaThiBaeT» CBOM aJalTHBHbIe OCOOEHHOCTH.
OHM 0Ka3bIBAIOTCS CBOEroO pojia «mpobaMu mepa»
u obpedyeHbl Ha BHIMUpPAHHE, UX KU3Hb BeCbMa
o6picTpoTeuHa. Hanpumep, 3a BpeMsa 3BOJIIOLHUU
OoTpAAAa X000THBIX, AJHUBIIENHCA oKkoJo 50 MusIn-
OHOB JIeT, BO3HUKJIO 1 MCYEe3JI0 HECKOJIBKO JIECAT-
KOB BH/IOB 3TUX MUPHBIX 'UTaHTORB: JleAHOTEepUiA,
CTerofoH, MacTOLOHT, MAMOHT — BCEX He Iepe-
ypcauTh. CXoqHast y4acTh IIOCTUTJIA U MHOTOYUC-
JIEHHBIX IIPEJKOB JIolnajei: Te ke 50 MUJJIINOHOB

Macmodornm
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JIET 3BOJIIOIIAU U Te K€ JeCATKH BbIMEpPIINX BU-
JOB — TUPAKOTEPU, MUOTHUIIIIYC, MaparuIimnyc,
TUNNapUOH U TakK Jajiee. PacueTsl MOKa3kIBAIOT,
YTO MIPOJOJIPKUTEIBHOCTh UX CYIIECTBOBAHUSA CO-
CTaBJIsLJIa B CPeJHEM BCEro 3—5 MUJIJIMOHOB JIET.

Ho He BceM yroroBaHa IleYyaJibHasi yd4yacThb
CTOJIb OBICTPOJIETHOM «3BOJIIOITHOHHOM >KU3HU».
Ectp m HacToAlIHEe «CUYACTIMBUMKM»: OHU IIPU-
cnocabJMBaIOTCA K TAKUM YCJIOBHUSM, KOTOPLIE
00XOAAAT CTOPOHOM BCAYECKHE «KPU3HUCHI», Ja U
OXOTHUKOB BCEJIUTHCA B MX HKOJIOTMYECKUE HH-
Y ITOYEeMY-TO He HaXOAUTCA. ITO CBUAETEJIN ca-
MBIX OTJaJIEHHBLIX T€0JIOTMYECKUX II0X, HACTOS-
e «’KHMBble HCKomaembie». MeuexXBOCTBI KaK
SKWJIA OKOJIO COTHH MHJLJIMOHOB JIET Ha3aJ OJHO-
BPEMEHHO C BhIMepInuMu 6e3 ciea TPUJIo0uTaMu
U PaKOCKOPIIMOHAMM, TaK U CETOAHS IIPOJOJIXKa-
0T cylIecTBoBaTh 6e36eqHO, KOMIOIIACh B MOpP-
CKOM MeJIKOBOOHOH rpsA3u. Jla ¥ HEKOTOPLIX Hace-
KOMBIX, KOTOPBIX HAXOQAT «3aNassHHLIMU» B STH-
Tape — KalJAX ApPeBHEH CMOJIbI, 3aCThIBIIEH
MHOT'Me MMJLIMOHBI JIeT Ha3aj, — eJBa JIA yJaeT-
CA OTJIMYUTEL OT COBPEMEHHBIX.

HWHoraa tTakme «MCKOMaeMbIe» CJIOBHO «OXKH-
BAIOT»: TOYHee, B JOOpPOM 3/paBUM OOHApPYKUBa-
IOTCSI OPraHu3Mbl, PaHee UHCJUBIINECS B CITHUC-
KaX MHOTOYMCJIEHHBIX «XKepTB HcTOpuu». Taroe
MIPUKJIIOUYHAJIOCHh C OJHOM M3 KHCTeIlephIX pPhIO —
HEKOrjJa MHOT'OUMCJIEHHBIX IIPeJIKOB Ha3eMHbIX
TIO3BOHOYHBIX, MOABUBIINXCA O0osiee 400 Muiau-
OHOB JieT Has3aj. [lo HegjaBHEero BpeMeHH WX CUM-
TaJIX TOJHOCThIO BhiMepinumu. Ho B 1938 roay
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300JIOTMYECKU MUP OBIJI NMOTPACEH HACTOSA-
e HaydHOM ceHcauuei: B Bogax MHAMNACKO-
ro oKeaHa OKOJIO ocTpoBa Mapgarackap Onlia
OTKpPBITA JIATUMEPHUA — €AUHCTBEHHAA U3 KHUC-
TelmepbiX pbIO, MOKUMBINAA A0 HAINUX AHEH.
IIpocThle ppiOaKM, HUUEro He 3HABIIUE HU 00
9THX JAPEBHUX CO3JAaHUAX, HU O TOU IPyCTHOU
cyanbe, KOTOPYIO MM «yrOTOBMJIU» Yy4YeHBIe,
B3SJIM Aa 1 NMMOMMAaJI1 CeThIO PLIOMHY AJUHOH B
MOJITOPpAa MeTpa CO CTPAHHBIMU MSACHCTBHIMU
niaaBaukamu. IlpencraBisiere, KaKOBO OBILJIO
MOJIONOM XpaHUTEJbLHUIE OJHOTO HU3 MYy3eeB
KO:xnoit Appuku mucc M. Jlarumep (B 4ecTsn
KOTOpPOi HaXoJAKa 1 Oblyia Ha3BaHa) YBUAETh Ha
najgybe TpayJiepa CBeXXemOMMaHHOI'O IpelkKa
Ha3eMHBIX TO3BOHOUHBIX ?!

Jlamumepus
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Brnpouem, eciu pasobpaTbhCsi, TO MHOTME K3
HbIHe 3JPaBCTBYIOUIUX Ha 3eMJie XUBBIX CY-
1IIeCTB, IPUYEM CaMbIX OOBIYHBIX, & HEe KAKUX-TO
TauHCTBEHHBIX, He UTO MHOE, KaK caMble HACTOS-
e «KWBbIe UCKomaeMmble». M1 B 9TOM ofHa U3
VAVBUTEJBHBIX 3araJloK 3BOJIIOIIMA — COXpaHe-
HUe «HU3UINX» (OPM KM3HH 110 Mepe NOABJIEHUSA
«BpIcIINX» ee (¢opm. [eiicTBUTEJBLHO, €CIU IIO
Mepe pa3BUTHS OMOTHI BOSHUKAIOT Bce OoJiee BbI-
COKO OpraHM30BaHHLIE CYIIECTBa, TO IIOUYEMY >Ke
OHH HE€ BBITECHAIOT HU3IIHNE, a Ja’ke, HAIIPOTUB,
HepeaKO CaMH M BLIMMpPAIOT? AKYJIbl — NIpPAMBIe
IIOTOMKH JPEeBHEHIINX XPAIIEBBIX PbIO ¥ CErogHsA
OOHMW M3 CaMbIX MHOIOYMCJIEHHBIX oOOHTaTesiei
MODPCKOM CTUXWHU, a UTO CTAJIOCH C TOSIBUBIIUMMU-
CA MHOTO I03)K€ MOPCKHMHM SAlllepaMU MXTHO3aB-
pamu? U passe Mmupuajbl 6aKkTepuil, B HaCTOsAIIEE
BpeMs HacCeJAWIIUX [TOYBY UJIU BOJY, HE TaKue
JKe WJIM IIOUTH TaKue, KaK Te, YTO BO3HUKJIM Ha
3ape "KM3HM MUJLJIMAD/LI JIeT Ha3a[?

Yro6b1 pa3obpaThbCsi B 3TOM, JaBaiiTe BCIIOM-
HUM, KaK OpraHM30BaHO IIPUPOAHOE COODIIEeCTBO.
B HeM ecTh nulIeBbIe [EIOYKH, 10 KOTOPHIM IIPO-
TeKaloT IIOTOKH BelllecTBa 1 9Hepruu. Kaknasa ra-
Kafd IenodYKa JOJKHA BKJIIOYATh KAK MHUHHUMYM
TPH 3BE€HA: MPOAYLEHTHI, KOHCYMEHTHI U peayLeH-
ThI. Eciin X0TA OBI OLHO 3BEHO «BBIMIAAET», CO00-
IIIECTBO HE CMOXKEeT HOPMaJIbHO (DYHKIIMOHUPO-
BaTh U B KOHIIEe KOHI[OB Pa3pyILIUTCHA, TO €CTh BbI-
MpYT Bce BXoAsue B Hero Buabl. Ho, kak BbI 3HA-
eTe, UMEHHO Hu3Ilnue (opMbl JKM3HU — IIPOKApU-
OTHBIE OPraHU3MbI — «paboTaloT» peAyleHTaMu,
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TO €CTh «yOHpaloT» BeCh «MyCOp», HaKaIlJINBAIO-
IMUICA B IPUPO/ie BCJIEJICTBUE YKU3HE[eSATeJIbHO-
CTH, Aa U CMepTell Ipyrux opraHusmoB. A OoJiee
BBICOKO OPraHM30BaHHBLIE CYIIECTBa 3aHUMAIOT
COBEepIIEHHO WHBIE 9KOJIOTUYEeCKHe HUAIIIK U 3aMe-
HHUTb c000ii B coolmmecTBax OakTepuii M JPYrux
MIPOKAapUOT HY HUKAK He clocoOHbI. Tak Kak ke
Te MOr'yT BhIMepeTh? Benb 6e3 HUX »KUBas IPUPO-
Ja o4eHb OBICTPO IIpeBpaTHUJIach 6bI BO BCEOOIIYIO
«IIOMOUMKY» U3 HellepepaboTaHHBIX OTXOJ[OB.

O TOoM, CKOJIb HECHOCHBIM CTAHOBUTCSH CYIIE-
CTBOBaHHE B TAKOU «IIOMOIKe», CBU/IETEIbCTBYET
Hepa3yMHas X03s1CTBeHHAs JIesITeJIbHOCTD YeJIO-
BeKka. Beab OHa cTajila OCHOBHOM INPUUYMUHOM HBI-
HeUIHero BceoOIIero sKoJIOrm4ecKoro Kpuauca Ha
3eMiie ¥ BBI3BAHHOTO 3TUM BBIMHPAHHUA MHOIHMX
JKUBBIX OPraHM3MOB. 3a IOCJIEe[HHE JiB€ COTHU
JIET TOJIbKO OAHUX MJIEKOIMTAIONIUX MCYe3JIo 60-
Jgee 100 BU0B 1 Pa3HOBUHOCTEM U ellle CTOJILKO
JKe IIOCTaBJIEHO Ha I'PaHb IIOJTHOTO YHUYTOXKEeH !
A Besb 0 MHOTHX NOTEPAX MBI HUKOT/[a He Y3HA-
eM! Pa3zBe MOXKHO MOACUYNTATEH, CKOJbKO COTEH (M
9TO He IpeyBeJinYeHue!) BUJIOB HAaCEKOMBIX U JIpY-
rux 6ecmo3BOHOYHBIX MCUE3aeT YYTh JIM He KaXK-
AbII O BMECTe C TPOMMUYEeCKUMHU JieCaMu, KOTO-
pble 6e33KaJIOCTHO CBOAATCS MO/ ILJIAHTAIMH?

VYPpOKH NpeXHUX, «ECTEeCTBEHHBIX» KPH3HU-
COB, IIPUBOAAIUX BCAKHHA pa3 K OOHOBJIEHUIO
JKU3HU Ha IJIaHEeTe, MOTYT CJY)KHThb HaM JIHIIb
cjabbIM yTelIeHueM: BeJib II0CJIeJICTBUS KaXKJIOTr0
U3 HUX ObLJIM B 3HAUNUTEJIbHOI Mepe HellpeCKa3y-
eMBbIMH. A HY KaK HbIHEIIIHUA «aHTPOIOTEeHHBIN »
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(TO ecTh MOPOKAEHHBIN YeJIOBEKOM) KPHU3HUC OUM-
CTHUT JOPOTY AJIS KaKUX-HHOYIbh MOHCTPOB, KOTO-
pble MHOTHEe MUJIJIMOHBI JIET XKAYT He HOXKAYTCA
CBOEro 4aca TOYHO TaK ’Ke, KaK NMPHUMHTHBHbIE
3BepHU HEKOTa JI0’KJAJIMCh, KOTJJa BBIMPYT ropas-
1o 6oJiee BHICOKOPa3BHUTHIE (HA TOT MOMEHT MCTO-
pUH) 1 MHOTOYMCJIeHHBIe JHHO03aBpPhI? JKM3Hb Ha
3eMJjie, KOHEUHO Ke, OyJeT IpOAOJIKAaThCA, HO
yske 0e3 yesIoBeKa...



ABOJIOIIMOHHOE TEPEBO
JKU3HA







MHOTI'ODAPCTBHE KHUBOT'O

B craponaBHHe BpeMeHa, KOrjia O YKMBBIX CO-
3XaHUAX CYJAUIIH TOJBKO IO UX BHEIIIHUM OCOOeH-
HOCTSAM, & O MHKPOCKOIHUYECKHX CYIIecTBax Hu
CJILIXOM He CJIBIXHWBaJIA, BeCb MUD *KHBBIX Opra-
HU3MOB OBLJI IOJieJIeH Ha JiBa IlapcTBa — pacre-
HMA (BKJ0OuUass rpubel) M sKHBOTHBIe. Hauajo
«JIBOCLIAPCTBUIO» IIOJIOKUJI JpeBHErpedYeCcKuit
dunocodp Apucrorenp, ;xkuBmuit B IV Beke 10 Ha-
meit apel. Y1 3Ta ero «ecrecTBeHHas CHCTeMa»
MpocCyIlecTBOBaIa 0e3 paJuKaJIbHbIX U3MEHEeHUH
HU MHOT'0 HM MaJ1o 24 BeKa — HeBOOOpasuMo J10JI-
ro no mepkaMm XX cToJieTHsA, B KOTOPOM Hay4YHbIe
peBoJIIONMK B OHMOJIOTHMM IPOMCXOJMJIM OJHA 3a
APYyTOu.

KoneuHo, yueHbIe Bcerjia 0CO3HaBaJIN HEKOTO-
pPyI0 3BIOKOCTh I'DaHUI],, KOTOPBIMH OHH XOTEJIU
OTAEJIUTH 9TU ABa napcrBa. Kak Bbl y)Ke 3Haere,
110 IPe/ICTaBJIeHUAM JIPEBHUX, HAPAZY C PACTEHU-
fIMA U JKUBOTHBIMU CDEJY KHUBBIX OPraHU3MOB
ObLIM elle ¥ Tak Ha3bIBaeMble «300(DHUTBI», TO
ecTh OYKBaJIbHO «XHWBOTHBIe-pacTeHuA». K HuUM
NIPUYHNCIIAINCh OPraHMU3MBbI, CHAAINME HeIo-
JBUKHO, CJIOBHO PAaCTeHU A, HO IUTAIOIIINECs, KaK
JKUBOTHBIE, — TyOKH, IOJIMIbI, MIIAHKHA, aCIH-
Iua 1 HeKoTopele apyrue. Ilo npaBae ckasaTs, B
TaKUX IIpeJiCTaBJIeHUAX He ObLIIO HUYEero Hu yau-
BHUTEJILHOI'O, HU NIPEJOCYIUTEJILHOI0: BO BCAKOM
HayKe eCTh MeCTO 3araJlJkaM ! HeAICHOCTSIM — OHHU
OTPa’XKaloT JIOCTUTHYTHIA YPOBEeHb 3HAHUA (HJIH,
ecJIM YTOAHO, He3HAHUS).
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YauBuTeNbHO ApPYyroe: B TO BpeMs KaK BCe
TOJIbBKO UTO Ha3BaHHbIE€ OPraHU3Mbl B KOHEYHOM
ATOTe OKAa3ajJuCh BCE-TAKU IIPUUYUCIEHHBIMH K
«JIUKY» XUBOTHBIX, HaYKa OTKPhLJIA HACTOSIIINX
«3000UTOB» . IMU OKa3ajauck... rpudbl. BeiscHu-
JIOCh 3TO, KOTJla YuYeHble yTBEePAWJINChL BO MHE-
HUH, UTO 3THU CYIIECTBa, XOTh U HeABHKHBIE, 10
Croco0y MUTAHUS U Ba>XHBIM OCOOEHHOCTAM OHO-
XVMUM NUIleBapeHUA HECOMHEHHO OJIMKe K JKH-
BOTHBIM. HO He cyuTaTh ke UX B CaMOM Jiejie Ha-
MMM OTAAJIEHHBIMH POJIMYaMH — BOT U BbIJe-
JIMJIA CHEeIIUAJIBHO JJIA HUX B €CTECTBEHHOM CHC-
TeMe TpeThe IapCTBO.

ITpubGau3uTeIbHO B 3TO *Ke BpeMs HAIIJINCH
elfe OJHU, IIpHMYEM BeCbMa MHOTOYMCJIEHHBIE,
KaHAMJaThl HA «CAMOCTUMHOCTh» — OJIHOKJIETOY-
Hble OpraHu3mbl. Kak TOJILKO CTaJIM MCCJIEOBATh
TOHUYaMIIee CTPOEHMHEe KJIETOK, OKas3ajioCh, YTO
TaK Ha3bIBaeMbI€ «MUKPOOBI» IO HEKOTOPBIM OC-
HOBHBIM CBOMCTBaM e/iBa Jiu He 0ojiee Pa3HOPOJ-
HBbI, YeM CTaBIIINE y>Ke MPUBbLIYHBIMHY JIJI BCEX KU~
BOTHBIE M PACTEHUSd, a
3aonH0 u rpubOel. Kak
M3 pora “u3o0ouaImusA, mo-
CBINAJIUCh OTKPBITHUA,
BCEJIUBIIIIE B I'OJIOBaX
VUEHBbIX IOJIHYIO CyMA-
THIY: «IIPOCTEHIIINX »
JeJIUIN U Oo0BheIuHA-
JIA, K HUM TO OTHOCHUJIH
KaKHUX-TO OJTHOKJIETOY-
I'pué6 zpy3dv HBIX, TpPagUIIMOHHO
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YUCIAIUXCA 3a I[aPCTBOM PaCTeHUHA UJIN T'PUOOB,
TO UCKJIIoUaau. [leJio 10X01JI0 1O CMEIITHOT0: O/~
HU U Te Ke IpOoCcTelIlne, TaKue KaK 3BIJIeHa, Ipu-
BOAWJINCH B yueOHUKaxX U 110 60TaHMUKe, U IO 300-
goruu. A BmpaBay, B KaKoe IapCTBO BKJIIOYATh
CYIIIeCTBa, KOTOpPbIe OKAa3ajJHCh «300(pHUTaMHU» B
IIOJIHOM CMBICJIE 9TOTO CJIOBA: HA CBETY MUTAIOTCA
KaK pacTeHusl, a B TEMHOTe — KaK "KMBOTHbIE?

W onaATh 61710 HAMIEHO caMOe IIPOCTOoe pellie-
HUe — BBIJIEJIUTh A OAHOKJIETOUHBIX CAMOCTO-
ATeJbHOe IapcTBO mpotuctoB. Ho camoe mpo-
CTOe He Bcerjia 0O3HauaeT caMoe NpaBHJIbHOE —
O4YeHb CKOpPO IOCJeJoBajla CHUCTeMa H3 HATHU
IapCTB: OJHOKJIETOYHBbIEe OPraHU3MBbI OLIJIN pas-
JeJIeHbl Ha IPOKAPHOT M 9YKApHOT. A faJjblie...
Jlajibllle HOBbI€ IIapPCTBA OJJHOKJIETOYHBIX CTaJH
«IJIOAUTHCA» CJIOBHO CAMH 3TH OJHOKJIETOUHBIE.
B nocJiieiHee BpeMs UX JieJIAT HHOTAa Ha J00pbIe
JIBa JieCATKa IapCTB, HapAAYy C PAaCTeHUAMH U
SKUBOTHBIMH.

Ha cronp pagukajbHble NePEeKPOUKH €CTECT-
BEHHOM CHUCTEeMBbl HM3IIUX OPraHU3MOB yUYEHBIX
CHOABHUTIJIO pa3HooOpasue OJHOKJIETOUYHBIX IO
NIpU3HAKaM, KOTOPbIe CUUTAIOTCS OCHOBOIIOJIara-
OIUMHI IS KU3HEeAeATEeIbHOCTH KUBOTHBIX U
pacTeHuil, 3aHUMaUINX 6ojiee BEICOKOE IOJIOXKe-
HHUe B 9TOo# cucreMe. Ho Tak jiu OHH, 3TU IPpU3HA-
KU, QyHAaMeHTaJbHBI JJIA CaMHX MHKpoopra-
Hu3MOB? Bejab Ha 3ape "KM3HH BCEBO3MOKHBIE
croco0bl BKJIIOYEHUS NPOKAPUOT B KPYrOBOPOT
BelecTB (Bbl 0 HUX MPOYHNTAETEe YYTh HUXKe) ObI-
Ju He 0OoJiee 4eM «IpobaMu Iepa». A m3ydyeHUe
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CaMBIX pas3HbIX IPYIN OPraHM3MOB ITIOKa3bIBaeT,
YTO Ha HAYAJbHBIX CTAJHUSAX MCTOPHUUYECKOro pas-
BUTHSA 3BOJIIOIUS 9KCIEPUMEHTHUDPYEeT C HeoObl-
YalHOM JIETKOCTHIO CO CBOMMMU «IOJAONEYHBIMU» .
Tak 4TO ZIeCATH IIAPCTB OJHUX TOJILKO OaKTepUi
BCe-TaKM, HaBepHOe, MHOTOBAaTO.

Tak CKOJIBKO »Ke I[apCTB *KHUBBIX OPraHU3MOB
Ha caMOM JjeJie CYII[eCTBYeT, crupocuTe Bbl. UTo K,
BpAJ JU KTO-HUOYJb CerogHsA BO3bMeT Ha cels
CMEJIOCTh OTBETHUTH Ha 3TOT BOIIPOC C IIOJIHOM OII-
peZiesieHHOCThIO0. /[es10 B TOM, UTO B MICTOPUU KaXK-
JIoOll HAYKHM CJIYYaloTCA «KPHU3HUCBI» — CTapble
IpeiICTaBJIEHUA OT)KUBAIOT, & HOBbIE TOJILKO Ha-
poxknalorcsa. Tak ¥ B cucTeMaTUKe: IPUAETCA 110~
JOXKIaTh elle HeCKOJbKO JIeT, IIOKA HACTYIUT scC-
HOCTb. A MOXKeT ObITh, KTO-TO U3 Bac, IPUHSBIINACH
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3a U3yUYeHUe eCTeCTBEHHOH CHUCTEMBbI, TOKe BHe-
CeT CBOIO JIENITY B ee YyTouHeHue?

CucreMa TUIIOB JKHBOTHBIX IIePEXKUJIA KPUIHUC
«ApobuTeNIbCTBA» CTOJIETHEM paHbine. Haunna-
JIOCh BC€ C YeThIpeX-ISITH THIIOB, ceiyac Ke UX
HacuuTbiBaeTcAa okoyio 30. Ho aTo yuciio Bpsaj a1u
MOXKHO CYHMTATh OKOHYATEJbHBIM: BeJb 3a IIO-
cJIe[IHHE ITOJIBeKa ObLIIO OTKPBITO ellle ABa HOBBIX
THUNa 0ECII03BOHOYHBIX KHUBOTHbIX. Ha aToMm ¢o-
He pa3HooOpasue pacTeHMil 6oJiee CKPOMHO: UX
IIPU3HAETCS MeHee JeCcATKa THIIOB (TOYHee, OT/e-
JIOB — TaK Yy pacTeHU HasbIBalOTCA THILI). Eme
HECKOJIbKO THUIIOB NMPUXOAUTCA Ha 1IapCTBO IPH-
06oB. Ho uTo KacaeTrcs OQHOKJIETOYHBIX OPraHU3-
MOB, TO 3/ieChb CUTyallisi B TOYHOCTH MOBTOPAET
Hepa3bepuxy ¢ apCTBaMH: ceifyac MX JeJIAT Ha
30-70 Tumnos!

¥ pacTeHH U JKUBOTHBIX THIIbI XapaKTepPU3y-
IOTCA TJIaBHBIM 00pa3oM crenu@pUKOH IJIaHa
CTPOEHMS Tejla U HAaYaJIbHBIX 3TAallOB Pa3BUTUSA
sapozbimia. IloaTomy, ecrecTBeHHO, ueM OoJjiee
Pe3KO BhIpakeHa aTa cienuduka, TeM TUII CUUTA-
eTcsi HaJle’KHee BbIJesieHHbIM. HaBepHoe, BpsAJ
JIX KTO-HUOYAb BO3BMETCS OCIApHBATL E€CTECT-
BEHHOCTh THUIIOB YJIEHHCTOHOTHX, MOJLJIIOCKOB,
xopaoBbiXx. Ho HapAQy ¢ HUMH eCTh THIBI, TaK
CKa3aTh, «COMHUTEJIbHOI'O» CBOMCTBA, C UX BBIJE-
JIEHHEeM COTJIaCHbI JaJIeKO He BCe CIIeIHaJINCThI-
cucreMaTuku. Ho Bac 3To He JHOJKHO CMYIATh:
BBHI BeJ[b VoKe ITOHSJIM, YTO B CUCTeMaTHKe, KaK U
BO BCSAKOU HayKe, CYyIIeCTBYeT pasHooOpasue To-
YeK 3peHud.
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ITo BugOBOMY OOMJIHIO M PA3HOOOPA3HIO THIIBI
TOKe BeChMa HepaBHOIleHHbI. HanpuMep, Ha THII
YJIEHUCTOHOTHX IIPHUXOJUTCSA OKOJIO TPEX YeTBep-
Teli BCeX >KMBYIIMX Ha 3emJye opraHnamoB. He-
MHOTHM yCTyIlaeT eMy H THUI MOJLIICKOB. Tui
XOpAOBBIX, XOTh U He OUYeHb OoraT BuaaMu (B
CPaBHEHHH C YJIEHNCTOHOTMMHM), HO 3aTO B €ro Co-
CTaBe eCTh IO3BOHOYHBIE >XHMBOTHBIE, KOTOpLIE
HUI'PAIOT MCKJIOUUTEJIbHO BA)XXHYIO POJIb B KPYro-
BOpPOTeE BelllecTB B mpupoae. He B mpumep um ecth
TUIIBI, KOTOPbIe HHaUYe KaK «MaJILIMIU» U HEe Ha30-
Belllb: M BUJIaMU He OoraThl, la ¥ B IIPHPO/Jie UM
oTBeJieHO Oojiee yeM cKpoMHoe MecTo. O Takux
KUBOTHBIX pa3Be YTO HEMHOTHE CIIEIMAJIUCThI U
3HAIOT, IPYTUM JKe TaKve Ha3BaHHUs KaK, HAIIpH-
Mep, CHIIyHKYJH/IbI, BOOOII[e HNUEero He I'OBOPST.
Ho npuMeuaTeJbHO BOT UTO: TAKUX «MaJIbIX» TH-
OB Uy Th JIN HE BABOE GOJIbIIIE, YeM «DOJIbIINX » —
moyeMy 9TO Tak?

IIpakTHYecKu Bce N3BECTHHIE HbIHE TUIIBI JKH-
BBIX OPraHM3MOB BO3HHUKJIM HE MeHee MIUJLIAAp/ia
JleT ToMy HasajZ. Bo BCAKOM ciiyuyae, B MCKoOIlae-
MOM COCTOSAHMH OHU M3BECTHBI HAUMHAS C CAMOTO0
HayaJia naJjie030MCcKoM spsl (00 3Toi U Apyrux re-
OJIOTHUYECKHUX 9paX M 3I0XaX BbI yiKe UYUTAJIUA
paHbIe). B qo6aBiieHNe K HUM, B Te BpEMEHa Cy-
IIIECTBOBAJIO €llle HeCKOJIbKO THUIIOB HH3KOoOopra-
HU30BaHHBIX >KMBOTHBIX, BhIMEPIINX Ha MPOTS-
JKeHHH IaJIe030si, — HaAIpMMep, apXeolHaThl.
Ho 3HAUHT JIX 3TO, YTO MBI JOIIOJAJHHHO 3HAaEeM O
peaJlbHOM pPa3HOOOpasuM THUIIOB MHOTOKJIETOY-
HBIX "KUBOTHBIX, CYII[eCTBOBABIINX B TO BpeMs?
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Apxeoyuambst

Bena B ToM, 4TO Ha MePBBIX 3TAllaX 3BOJIOIIUNA
JKHMBOTO IIOYTH BCEe OPraHU3MbI OBLIN «MATKOTE-
JBIMH», He UMeJu ckeJsiera. IlosTomy Becbma Be-
POSITHO, YTO MHOT'HE U3 HUX IIPOCTO He 3amedyarJie-
HbI B «I1aJICOHTOJIOTUUECKOM JIETOIIMCH » — OT HUX
He OCTaJIoOCh HUKAKHX OTIIEYaTKOB M TeM OoJiee
okameneJsiocteii. Ho oqHO M3 001X MpaBUJI 3BO-
JIIOIIMM IVIACHUT, YTO HA HAUAJIbHBIX 3TalaX pa3BuU-
THA TOM WJIA WHOM I'PYINbl OPraHU3MOB IIPUPOAA
Bcerjga «Impobyer» pas3Hble BapHAHTHI CTPOEHUA,
13 KOTOPBIX IIOTOM OTOMPAIOTCSA HEMHOTIHe, IIPo-
HIeJIIINe «HCIbITAHMEe HA IIPOYHOCTb». A KOJHA
TaK, TO ¥ BO BpeMeHa, KOrjja 3TH YKUBOTHbIE ObLIN
4yepBeOOPa3HBIMU M MATKOTEJIbIMHU, TUIIOB JJOJIMK-
HO OBLIO BOBHHUKHYTH JOCTATOYHO MHOIO, MOXKET
OBITh, JaXKe OKOJIO COTHH, — Y BCe OHU ObLIIM «Ma-
JeIMH». Kakue-To u3 HUX BhIMepJu OeccienHo,
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KaKHe-TO CTaJIM BIIOCJIEACTBUU «OOJbUIMMHU», a
KaKMe-TO TaK U OCTAJIMCh «MaJbLIMU». Tak yTo ux
HaJo JIOOUTh ¥ U3yUyaTh, a He UTHOPUPOBATh KaK
ILJIOZ AOCYXKero yMa y4eHbIX. Beab 3TO «OCKOJI-
KH» TOH BeJIMKOM 3II0XH, KOT/la 9BOJIIOIUS HAIIY-
nbIBajla padHOOOpas3HbIe IIYyTH Pa3sBUTHS MHOIO-
KJIETOUHBIX YKHBOTHBIX.

«HEOOKJETKH»

HenMoBepHO AaBHO, HECKOJbKO MUJLINAPIOB
JieT Ha3ajZ, Ha 3eMJie MPOMCXOAMI IIPOIece Ipe-
BpalleHUs IePBBIX «KalleJIeK» YKUBOT'0, COCTOSAB-
IIUX U3 HYKJEUHOBBIX KHUCJIOT, O€JIKOB, YIJIEBO-
OB, JIUTIU/IOB, B OJHOKJIETOUHbIE OpraHu3Mbl. Ho
MMOCKOJILKY IPOoIiecc ObIJI MTOCTEIIEHHBIM, TO U IIOJI-
HOIIEHHOH KJIeTKa cTajia He cpa3y, a IpuobperaJia
CBOMCTBEHHBIE €l CTPYKTYpHI IocrermeHHo. Tak
MIOSABUJIMCH CYIIIeCTBa, KOTOPHIE 110 PAAY Ba’KHBIX
CBOMCTB OBLIIM IPOMEXXYTOUHLIMH MEXKAY 3TUMH
«KaleJbKaMU» U HACTOSIIUMH, IMOJTHOLEHHBIMU
KJIETKaMH.

Hrine xuByimue 6akTepuu (MX Ha3bIBAIOT B
OBITY MUKPOOAMHM) U CXOJHBIE C HUMU II0 YPOBHIO
OpraHMU3alli¥d OJHOKJIETOUHBIE MUKPOOPraHU3-
Mbl — IIPEICTAaBUTEJIM UMEHHO TOU ApeBHeHIen
¢das3bl 3BOJIOIIUU OMOTHI: BO3PACT MX IMEePBBIX
«CJIeJOB» B IaJIEOHTOJIOTMYECKOM JIETONMUCU He
MeHee TpeX MHJLIMApAOB JieT. B Te BpemeHa 6ak-
TepUuM ObLIY eINHCTBEeHHBIMHU KUTEJIAMHU HA 3eM-
ne. Ho u ceiiuac 3Ty MUKpPOOPraHMU3MbI UI'PAIOT
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Baxmepuu

UCKJIIOYHUTEJIbHO Ba’KHYIO POJIb B IPUPOAHBIX CO-
o0ImecTBax: OHU BBINOJIHAIOT TaKue (PYHKIUH,
KOTOpble HUKAKUM Jpyrum Oojiee BBICOKO opra-
HHU30BAHHBIM PAaCTEeHHUAM M KUBOTHBIM IIPOCTO
HeZocTynHbI. I103TOMY-TO CTOJIL HU3KOOPraHU30-
BaHHBIE CYII[eCTBA COXPAHUJINUCH HA 3eMJIe C JpeB-
HeHInuxX BpeMeH. I He IIPOCTO COXPaHUJIUCH, a
CTaJI1 HEeBepOsATHO MHorouuciaeHHbiMu. Hanpu-
Mep, B OJJHOM MWJLIWJIUTPE BOJbI, B3ATON B pas-
HBIX BOoJloeMaXx, MOXKeT cojiepkaThbcs oT 10 ThicaY
0 5 MHJIIMOHOB OaKTepHaNIbHBIX KJeTok. Or-
POMHOE YMCJIO OAKTEepHil 3acesisieT M NOYBY: 0e3
HHUX IIPOIIECChI PA3JIOKEHUSI OPraHUKU ObLIN OBl
HEBO3MOXKHBI.

PaHrbIre 6aKTEpUHA CUNTATIM « HOPMAJIbHBIMU »
OMHOKJIETOUHBIMHA OPraHWU3MaMM M Ha 3TOM OCHO-
BaHMY BKJIIOYAJIHU B I[APCTBO MPOTHCTOB. ITOMY,
HaBepHOe, CII0COOCTBOBAJIO TO OOCTOATEJLCTBO,
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4yTo y 6aKTEepuil Opoil OBIBAIOT AOBOJIBHO CJIOMK-
Hble (OpMBI «Tesia»: 6aKTepuaibHAsA KJIeTKa MO-
’keT OBITH IOXOKa Ha IENOoYKy, CIupalib, 3Be3-
JIOUKY, TIAJIOUKY U TaK Jajee, eCThb Cpeiu HUX U
KOJIOHHaJIbHbIe (POPMBI, Yy HEKOTOPHIX ¢dopma
KJIETKHY YCJIOKHEHA HAJIUYUEM XKI'yTHKA.

KaxoBo ke ObLJIO yAUBJIEHHE YYEHBIX, KOTAa
OHU BBISICHUJIH C IOMOIIIbI0 0CO00 CUJIBHBIX 3JIe-
KTPOHHBIX MHKDOCKOIIOB, 4YTO OaKTepuaibHas
KJIETKa — 3TO II0 CYTH ellle «HeJOKJIeTKa»: B
Hell HeT KJIeTOYHOr0 AApPa M MHOTHX IIPHUCYLINX
«HacTosAle» KJIeTKe opraHesuI. [la u HykJaen-
HOBad KHMCJIOTA, B KOTOPO# 3amucaHa BcA reHe-
THYecKas HHGpopMamus opraHuaMa, ycTpoeHa
Mo-UHOMY — B (dopMe eJUHCTBEHHOH KOJIbIle-
BOM MOJIEKYJIbI 0€3 KaKoi-1ub0 0eJIKOBOiT «000-
JOYKH» (TO ecTh 3TO emje He xpomocoma). Ilo-
aTomy OakTepuil M OJIM3KUX K HUM OJHOKJIETOU-
HBIX CTaJI¥ Ha3bIBaTh NPOKApHOTAMH, TO €CTh
«IOANEPHBIMU » .

Cronp paguKaJibHbIEe OTJIUYUA B CTPOEHUU
KJIETKY CpPa3y Ke CTaJH IIOBOJIOM AJIA BbIieJIeHUA
0aKTepHUi-IPOKAPHUOT B OTJEJbHOE IIapCTBO: CTa-
JIO CHO, YTO Pa3INYMusa MeXXJy HUMH U OpPraHU3-
MaMH-3yKapuoTaMH (TO eCTh 00JagalonuMHy Ha-
cToAUM AApoM) Oosee dyHIaMeHTANbHBI, YeM
Jaske pasIMyYUs MEXKY PACTEHUAMU U )KUBOTHBI-
MH. A faJjbliie MOILJIA JaBUHA OTKPLITHHA, KOTO-
phble 3aCTaBUJIMA B KOPHE IIePeCMOTPEeTh 3BOJIIOIY-
OHHBbIE OTHOLIEHUSA MeXKJy IIPOKapPUOTHBIMU OD-
raHM3MaMU U TO, KaK HYKHO JJ1 HUX CTDOUTD eC-
TECTBEHHYIO CUCTEMY.
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Bo-nepBeIX, K MpoKapruoTaM OLLIM OTHECEHBI
CHHe3eJIeHbIe BOXOPOCHH, WM IuaHodurthl. Mx
IIpeXkJe BKJIIOYAJIM B IAPCTBO paCTeHUM, XOTh U
CUHTAJI OYeHb 000CO0JIEHHEIMH CPeId HUX, HO He
0 Tako# ke crenenu! OKasagoch, 1a, HMEHHO JI0
TaKo¥M — Tenepb UX WHOT/JA JaKe Ha3bIBAIOT I[Ha-
HoGaKTepuaMu. Bl HaBepHsKa BUAEIHN, KaK »Kap-
KHM JIETOM «IIBETET» 3aCTOSBIIMIICA HPYA: BOAA
CTAHOBUTCS 3€JIEHOM M MYTHOM — 3TO KaK pas
Ype3MEPHO Pa3MHOKHUJINCh IUAHOPUTHI. ITH MUK-
POOPraHU3MBbI CIIOCOOHBI K (hOTOCHMHTE3Y W BhIje-
JSAIOT KUCJIOpoa. VIMeHHO OHM IEePBBIMH HAYaJIA
«Co3aBaTh» KHUCJOPOAHYIO aTMochepy Ha 3emJie.

Jlajiee BLISACHHUJIOCH, UTO Pa3HbI€ IPOKAPHUOTHI
MOT'YT PaANKaJIbHO Pa3JUYaThCA II0 CIOCO0Y IT10-
JYYEeHHUA S9HEepruy M XxapakTepy oOMeHa BeIlecTB.
C OOJBIIMHCTBOM M3 HHX BBl ITO3HAKOMHJIIWCH,
KOT/JIa YUTAJH IIPO IIePBLIE 3TAIlbl PA3BUTUSA KU3-
HY Ha 3eMuie. MoKHO JUIIb f00AaBUTH, YTO, KOT/Aa
MMOSIBUJIMCh Ha3eMHbIE PACTEeHUA, HEKOTOphIe 0aK-
TEePHUU «ITOAPYKUJIUCh» C HUMU: TAK Ha3bIBaeMble
HUTPpU(HIUPYIOIIHEe 0AKTEePUHU, )KUBYII[HE B KOP-
HeBBIX KJIyOeHbKaX 0000BBIX PAaCTeHUH, «eqAT»
BBIJIEJIIeMbIHl UMY aMMHUAaK. A HEKOTOpPbIE U3 IIPO-
KapuoT O0OUTAIOT B TOPAYUX BYJIKAHUUYECKUX HC-
TOYHHUKAX C TeMIlepaTypoi Boabl He HUKe 70 rpa-
JIYyCOB U JJa’ke B OUeHb KMCJIOTHOM cpeje.

IIpocToe ycrpoiicTBO GakTepuil 0OyCJIOBJIM-
BaeT U JOBOJIBHO IIPOCTOM CIIOCOO MX pasMHOXKe-
HUA — TOJBbKO OecmoJioe, JeJIeHHeM KJeTKH. 3a-
TO MHTEHCUBHOCTh PAa3MHOXKEHHS IOTPACAET BO-
oOpaskeHue: 3a HeCKOJILKO YaCOB IIOTOMKH OQHOMH
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KJIETKH, eCJIX ObI BC€ OHHM OCTaBaJIUCh YKUBEI, I10-
KPbLIM ObI TOHKMM — B OAHY KJIETKY — CJIOEM
Bech 3eMHOM 1ap! A Bce HeB3roAbl 6aKTepUH I1e-
PEe’XHUBAIOT, «3aKYKJIHBAsCh» B CIIOPY: MOJ KJie-
TOYHOM CTEHKOI o0pa3yercs 0co00 mpodHas 060-
JIOUKa, B KOTOPOH IIPOTOIJIa3Ma MOJYKET coxXpa-
HATBHCA HECKOJIBKO JIET.

He meHbiIell ceHcamueil, Hexxenn oOHapyske-
HYe «IIPOKAPHOTHOM» INPHUPOALI OAKTEepHii, CTAJIO
OTKPBLITHE BHPYCOB M Pe3yJbTaThl U3YYEHUS HMX
crpoeHusi. OHM OKa3aJINCh CAMBIMHA MEJIKHUMHU (HX
pa3mep He npeBsimaer 0,2 MUKPDOMUKPOHA) U ca-
MBIMH ITPOCTBIMHU M3 BCEX U3BECTHBLIX OPTaHU3MOB.
Bce, uTO ecTh B BUpPyCe, — 3TO MOJIEKYJIA HYKJICH-
HOBOM KHCJIOTBI, «yIIaKOBaHHafA» B 3aIUTHYIO
000JI0YKY M3 OEJIKOBOI WJIM >KUPOINOAOOHOI CyO-
craunuu. IIpu 3TOM y OZTHHX BUPYCOB HYKJIEHHOBASA
kucyora — aro IHK, a y apyrux — PHK. Kak Bun-
HO, €CJIM Y TIPOKAPHOT XOTA ObI CIIOCOO0 XpaHEHUS
HaCJIeCTBEHHOM MH(MOpMaIy eUH, TO Y BUPYCOB
MeHAeTcsa ¥ oH! H1CJIo reHOB B 3TOM MOJIEKYJIe ITopa-
3UTEJbHO MaJIO: Y BUPYyca oclbl uX okouio 250, a 'y
oxHoro u3 6akrepuodaroB ¥ Toro MeHblle — Bce-
ro 4. TpyaHo naske npeacTaBUTh cebe, UTO XKMBOK

Bupycwi
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OpraHmu3M CIIoco0eH CyIeCTBOBATh C TAKUM MHU3EP-
HBIM 00'b€EMOM reHeTUYeCcKoi nHpoOpMaI .

Ho Bce fes1o B ToM, 4TO BUPYCHI U HE CYIIIECT-
BYIOT caMU 110 cebe. 3TO BHYTPUKJIETOUHBIE ITapa-
3UTHI JPYyrux opraHu3mMoB. OQHY U3 HUX 3apaka-
I0T pacTeHus, Jpyrue — >KUBOTHBIX, €CTh IIapa-
3UTHI OaKTepUii, y KOTOPBLIX UX BIIEpBbIe U 0OHA-
pyKuau (II03TOMY IIepBbIM Ha3BaHUEM BHPYCOB
0110 — GakKTepuodaru, ToO eCTh «IIOXKHPATEJIHN
OaxTepuii»). MHorue BUpPyChI — BO30yAHUTEIH
omnacHbIX 3a00JieBaHMil, TAKUX KaK OClla, UMMY-
HOJeUIIUT YeJIOBeKa, pakK.

ITo xapakTepy «HCHOJb30BAHUA» KJIETKHA-XO-
3A1HA BUPYCHI ABJIAIOTCSA B ONIpeIeIEeHHOM CMBbIC-
Jle «reHHBIMU WH)XKeHepamu». Korjga Bupyc nopa-
coefUHsSETCA K KJIETKe, OH He IIPOHUKAaeT TyAa
BeChb, a 3allyCKAaeT TOJIbKO CBOIO MOJIEKYJIY HYKJIe-
MHOBOM KHCJIOTHI ¥ IIPEJOCTABJISAET ee caMo¥ ce-
0e. A Ta majbllie MOYKeT BeCTH ce0sl II0-pPa3HOMY.

Y ogaux BupycoB moseryyaa PHK ocraercsa B
Jjia3Me KJeTKH U Ha CBOe OCHOBE CHHTE3UpPyeT
¢epMeHTHI, HacTpauBaloOll[e IeHEeTUUYEeCKHU# am-
rmapaT 3TO¥ KJIETKU Ha MMPOM3BOJCTBO HOBBIX BH-
PYCOB — ¥ HYKJIEHMHOBBIX KHCJIOT, ¥ UX OeJIKOBOH
«ynakoBKU». [Ipyrue BUPYChI ITOULIH eIlfe AaJIb-
1re: 3amylneHHas B KJeTKy-xo3smHa PHEK wiam
OHEK «BcTpamBaeTcsi» B ONpeJeJIeHHBLIN YYacTOK
«XO03SAUCKOM» XPOMOCOMBI 1 HauMHaeT paboTaTh
KakK ee II0JIHOIeHHbI# (pparmeHT. To eCTh He TOJIb-
KO MOPOJKJaeT Bce HOBBIE TOKOJIEHUS BUPYCOB, HO
U IEJIUTCS BMECTE C 3TOM XpOMOCOMO, TEM CAMbIM
nepexons «Io HacJeACTBY» KO BCEM IOTOMKAaM

247



IIepBOHAYAJILHO 3apa)keHHo# KjeTKu. Ob6a myTu
3aKaHUYMBAIOTCA JJIA KJETKHU OJJMHAKOBO I1IJIaU€BHO:
€CJIA BUPYCHI YCIIEIOT PA3MHOYKHUTHCA B JIOCTATOY-
HOM KOJIMUECTBe, KJIeTKa ITorudaeT m BUPYCHI BhI-
XOJAT U3 Hee, YTOObI 3apa’kaTh HOBBIX «XO035€B».
B HacTos1ee BpeMs BbIABJIEHO 0K0J10 600 Bu-
JIOB BUPYCOB, KOTOPBIX I'PYIIIHUPYIOT B COTHIO «Ce-
MeicTB» . Ho moka HUKTO He cMOT pa3obpaTbcsa HUA
B POACTBEHHBIX CBA3AX MEXXAy CaMHUMH BUpyca-
MU, HU B TOM, KaKO€e MECTO OTBOJJUTh UM B €CTECT-
BEHHOM CHCTeMe >KHBBIX OopraHu3moB. WX BbIe-
JISIIOT B OTAEJIbHOEe IapCTBO, HO BOT YTO CMYIILaeT...
ITepexon kK mapasuTUYECKOMY 00pasy *KU3HU BCe-
r/la COIPOBOXKIAETCA YIIPOIeHUEeM CTPOEHUS Op-
raHM3Ma YTO Y OAHOKJIETOYHBIX, YTO Y MHOT'OKJIE-
TOYHBIX. B ¢cBOOOJHOM COCTOSAHUM BUPYCHI Cylile-
CTBOBAaTh HE MOTYT, TaK UTO BPAJ JIX UX IIPOCTOTA
M3HaAYaJIbHAa, TAK CKa3aTh, HepBuyHa. Ckopee Bce-
ro, BUPYChl — 3TO NPOKAapHOTHI, IIepelienine K
napasuTU4YecKoMy o6pasy KU3HU U IOTOMY yTpa-
THBIIIAE BCE aTPUOYThI HOPMAJIbHOM CBOOOJHO KM~
BylIeii KJeTKu. He 3HAYHUT JIK 3TO, UTO OHU MOTJIX
IIPOMCXOAUTL HE3ABUCHMO B pPa3Hoe BpeMs OT CO-
BEPIIIEHHO Pa3HbIX OaKTepHaJbHBIX IIPEeIKOB?

TAKHUE CJIOYKHBIE «IIPOCTEUIIHE»

Kak-to setHuM yTpom 1654 rosa HeKUi roJi-
aangen, AHTOH JIeBeHI'YK, eCTeCTBOUCIILITATEJb-
caMOy4YKa, JIIOOUBIIINIT pacCMaTPUBATh B YBEJINUU-
TeJIbHOE CTEKJIO — a B TY IIOPY OHO ObLIIO 60JILIION
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JOUKOBUHKOMH (TaK 4TO eMy IIPUILIOCH CAMOMY 3TO
CTEKJIO M U3TOTOBUTh) — BCE, UTO IMOIMAAETCS IO
PYVKY, IIOMECTHJI MOJ JYIIy OOBIUHYIO KalleJbKy
BOJBI U3 O0UKHM IJIA cOopa oK AeBoi Boabl. I — o,
HeoxxkuaanHocTh! O, moTpAceHne! — Kaijasd okasa-
JIach IIOJIHOM MeJIbUYaMNIINX KUBLIX CYII[ECTB, ILIa-
BaBIINX B Hell, Bpallawuiuxcs, mouasaoimux! Tak
JIeBEHT'YK COBEPIIINJI BEJIMKOE OTKPBITHE: OH CTAJ
NIePBBLIM, KTO YBHAAEJ MIPOCTEHIIHX — OPraHU3MblI,
COCTOSAIINE U3 OAHOM-eJNHCTBEHHOI KJIETKHU.

He MeHee BeJMKOE «OTKPBITHE» COBEPIIHIIN
caMH# IpocTellnue, ITOSBUBIIHECS OKOJIO Tpex
MUJIJIMAPAOB JIeT Hadal: OHU «HU300pesu» MOJHO-
IHEeHHYI0 KJIETKY C SApOM Hu opraHeJuiamu (00
.9TOM BBI YK€ UHUTAJH B IJIaBe IIPO IMPOUCXOXKIe-
HUeE )KU3HHU), U 9Ty KJETKY OT HUX YHACJeJ0BaIH
Bce 0oJiee BBICOKO OpPraHM30BaHHBbIE JKHUBbIE CY-
mectBa. IM 'Ke MPpUHAAJIEXKHUT YEeCTh «H300peTe-
HUA» KJIETOUHOTrO JeJIeHUsA, 00ecIieunBaIOIIEro
IIOTOMKaM OAMHAKOBbI€ IIAHCHI IOJIYUYUTH BecCh
Habop XpoMoCcoOM, — MHUTO3a IIPpU 0ECIOJOM pas-
MHOXeHUM M MeHo3a IPU II0JIOBOM Pa3MHOKe-
HUM. Tak 4To «IIPOCTEHITUMU» UX MOYKHO HA3BI-
BaTh JIMIIb C OUeHb OOJILIIION HATAMXKKOM: Tenephb-
TO MBI 3Ha€M, UTO UX BHYTPEeHHee CTPOeHUe OYeHb
caoxxkHo. IMeHHO npocTeinive, U, KaK UX celi-
Yyac Ha3bIBAlOT, NMPOTHCTHI, ITOJIOXKHUJIMA HAYAJIO
BCEMY TOMY OI'POMHOMY pPa3HOOOpas3uio >KHUBBIX
OpraHMU3MOB, HAYYHOE UMA KOTOPOMY — JYKapH-
OTBI, TO €CTh 00JIaal0IIe UCTUHHBIM AAPOM.

Jlosruii nepBbIil MUJIHADPJ JIET CBOEro Cy-
II[eCTBOBAHUS ITPOTUCTEI OBLIN 3aHATHI TEM, YTO
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HaIyNbIBaJIX Pa3Hbie IIYTH B 3BOJIIOIA, U IIOTO-
MY CTaJIM HEeBEPOATHO padHooOpa3HbIiMu. OqHHN U3
HHAX — C XJIOPOIJIACTAMH U IIOJYYAIOT SHEPIHio
OT COJIHEUHOTO CBeTa, Yy APYTrHUX XJIOPOILJIACTOB
HeT — OHHU MUTAIoTCA cebe MoJoOHBIMY WJIU ITapa-
3UTHUPYIOT; OJAHU JOEHCTBUTENBHO COCTOAT W3
€IUHCTBEHHOM KJIETKH, Apyrue ob6pasyioT KOJIOo-
HAHU — IpooOpa3 MHOTOKJIETOUHOI'O OPraHM3Ma;
ONHHU CO KI'YTUKAMH, Apyrue 0e3 HUX; Y OOQHHUX
eCTh HapyXHasl PaKOBUHA, APyrue — «TOJIbIe»;
OOHM II0JI3aI0T, APYyTHeE ILJIABAIOT — W TaK jJaJjiee,
M Tak jpajee.. Kakue-To M3 3THUX IIyTeH okasa-
JIUCh «TYIIUKOBBIMH», IPY-
THe ke JJOKa3aJii CBOIO Iep-
CIIEKTUBHOCTb. OT TakKmx
IIPOTHUCTOB- « IPOBO3BECTHHU -
KOB» IIporpecca 1 6epyT cBoe
HAYaJI0 OCHOBHBIC CTBOJIBI
9BOJIIOIIMOHHOT'O ApEeBa KU-
BbIX OPraHM3MOB — pacTe-
HHUA U JKMBOTHBIE.

Haub6onee apxanyHbie U3
MPOTUCT — AUHOGIATEJJIA-
TBI, MX, IMOXKaJyi, ¢ Hau-
0O0JIBIIIMM OCHOBAHHEM MOMK-
HO CUHTAThL OTAEJILHBIM IIap-
ctBOoM. I neiicTBUTENBHO, Y
9TUX OJHOKJIETOUHBIX eIlfe
COXpaHeHbl HEKOTOpHLIE 0CO-
0OeHHOCTH, CBOMCTBEHHLIE
6akTepuam: mosekysaa JHEK
Junogprazerrama  3aMKHYTa B KOJIbIIO, Oesika
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BOKPYT Hee HEMHOT'0, TaK YTO 9TO €Ille He HaCTOA-
masa xpomocoMma. [la 1 MUTO3 y AUHOMJIATEJIAT
UMeeT HEKOTOphIe 0COOEHHOCTH, KOTOPHIX HET ¥y
APYTruX OIPOTHUCT: HaBepHOe, 3T0 ObLjIa cCBOEOOpas-
Hafa «npoba nepa», OKa3aBUIaACA MaJIONEpPCIeK-
THBHOI; Melio3a ’Ke BOBCEe HET — OHH €ero elle He
«upuaymanu». JuHodiarennar ysHaTh HOBOJIb-
HO IIPOCTO: OHM 3aKOBaHbLI B IIPOYHBIM NMaHIUPb
U3 IIeJUII0JIO3bI, MOXOXKHWIl Ha CTPaHHBIA ILJIEeM
WIN Ipyrue AeTajy PhIIapCKUX AOCIexXoB. B xke-
J0O6Ke 3TOro NMaHupsa ObeTcd KIyTHK, 3aCTaBJIA-
IOIIUI KJIETKY KPYTHUTHCA BOJITYKOM — M TaK BCIO
SKH3Hb... KOJIMYEeCTBO 3TUX KPOLIEYHBIX CO3Aa-
HUM B XOPOIIO NpPOTPEThIX NpHOpEeXHbIX BOAax
MOpei ¥ OKeaHOB IIpocTo orpomHo. Korga Heko-
TOpbIe U3 HUX NPU 0000 6JAarONPUATHBIX YyCJIO-
BUAX YpPe3MEPHO Pa3MHOXKAIOTCA, BOJa Mpuoodpe-
TaeT CTPaHHBIN KPAaCHOBATHIN OTTEHOK — BO3HU-
KalOT TaK Ha3bIBaeMble «KpacHble ITPUJIUBEI»,
BbI3bIBalOLIME MacCOByIl0 rubesib pbi6 OT Heno-
CTaTKa KHACJI0pOoaa.

CoBepiieHHO NOTPSACAOIIUI MHUDP NPaBUJIb-
HBIX I'eOMETPUYECKUX Y30POB MPUPOAA COTBOPHU-
Ja, B35B 3a OCHOBY paguoasapuii. I'nmana Ha Kpy-
SKeBHOe€ ILJIeTEHHEe X KPEMHUEBBIX CKEJIETOB, Ka-
JKeTcA, 4YTO 3TO He >KHUBbIe CYIllecTBa, a TOHYAM-
Iye IOBeJUPHBbIE U3AeJNA, U3rOTOBJIEHHbIE BHI-
couaiuiero MacrepcrBa ymeablnaMu. Kpacora
KpacoTol0, HO 3aTO KaKue NpobieMbl OHA HOCTaB-
JIsIeT OAHOKJIETOYHOMY CYII[eCTBY IPHA Pa3MHOXKe-
Huu! Paguonsapus, 3aKkJl0UYeHHAs B CBOM CKeJleT,
He MOJKeT HODMAaJIbHO JeJUuThcA. BMecTo aToro
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BHYTPA MAaTEepPUHCKOTO Op-
raHusma o6pas3yloTcsA II0-
ABUKHDBIE TeJIblla CO XKTYTH-
KOM, OHH BBIIJILIBAIOT M3
CKeJleTa U KaKoe-TO BpeMsa
IJIaBAIOT TOJIEHBKUMU — UX
Ha3bIBAIOT «OpOXAKKAMM » .
Boo6uie aXypHBIM Ha-
PYKHBIM CKeJIeTOM 063aBO-
AWUJINCh MHOTHE NPOTHCTHI,
cpeau HUX U ¢popamunude-
pBl. ¥ HEKOTOPBIX M3 HUX
MHHUATIOPHBIE COOpYXKe-
HUA YAUBUTEJIbHO HATIOMH-
HAIOT 3aKpy4YeHHbIe CIIHpa-
Paduonspuu JbI0O PAaKOBUHbI T'OJIOBOHO-
I'MX MOJLJIIOCKOB — HAyTH-
JaycoB, 6eqeMHHTOB. CXoAcTBO ycyryb6Jjasercs
elnle U TeM, 4YTO HCKollaeMble (opaMuHUH(peEpHI
HYMMYJHTHI ObLIIN CYII[€CTBAMHU OTHIOAb HE MHUK-
POCKONMAYECKUMU: AHaMeTP MHBIX PAKOBUH J0-
CTUTaJl HECKOJIBKUX CAHTUMETpPOB. B oTiimuue ot
paAuoIApUNA, KOTOPbIe HMEeHHO OJarogapsa pakKo-
BUHAM NpPHUOOPETAIOT NJIaBy4YeCTb, COOPYKEeHUA
dopamMuHupep, IPONUTAHHBIE COJIAMM KPEMHUA
4 KaJablUsd, OYeHb MAaCCHUBHBIE U IIOTOMY 3TH OX-
HOKJIETOUHbIe OOpeuYeHbl BCIO KM3Hb II0JI3aTh,
BBINIYCTUB U3 OTBEPCTUM CBOEro yberxkuiia MHOTO-
YHCJIEHHbIE 04001 A HOXKEeK — ICEeBIOIMOIUH.
CosepiileHHasi NPOTHUBOIIOJOXKHOCTh PaJuo-
AApuaM u popaMuHupepaM — ameObl. ITH JIH-
IIeHbI He TOJIBbKO TBEPA O PAKOBUHBI, HO ¥ BOOOIIIe
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Kaxkux-JInbo JOCTaTOU-
HO TIPOYHBIX IIOKPO-
BOB, CIIOCOOHBIX IOJ-
Jep>KUBaTh INOCTOAH-
HyI0 ¢popmy Teya. Y
ameObI 3TOM GOPMBI B
NPUHIIMAIIE HET: TO KO-
MOYKOM CJIM3H, TO, OK-
Py°kas ce6s1 BBITAHYTHI-
MH B pa3Hble CTOPOHBI
BBIPOCTAMU-IICE€BJOTO-
IusM, OHa MeJJIeHHO,
10 HECKOJIbKO MUJLIU-

Popamunugpepa
2a00uzepura

METpPOB 3a yac, «IlepeTeKaeT» U3 OAHOI'O MeCTa B
apyroe. HaTKHyBIIMCh Ha NUINYy — KakKoe-HU-
OyAb TpoCTeiflllee TMOMEHblIe pa3dMepoM, aMmeba
o06TeKaeT ee CO Bc€X CTOPOH CBOMMHU NCEBONOAN-
SAMH, ¥ BOT yoKe JKepPTBa «CbefeHa», AJId ee llepeBa-
puBaHUA B Tejie amMeObl oOpasyeTcd clelnualbHasd
NUIIEeBasA BaKyoJb — 3AaKUN Ipoobpas skeryaKa.

¥ undy3opui Teao
LEeJIMKOM VJIA KaKUMU-
TO yYaCTKaMU IOKPBITO
SKI'YTHKaMH — COBCEM
KOPOTKMMH, TaK YTO 3TO
CKopee He KI'yTHKH, a
PeCHUYKH (II09TOMY UX
HepeIKO Ha3bIBaIOT pec-
HHUTYATHIMH) — Ha Tejle
HEKOTOPBIX H3 I3THUX
mpocTeNInx 6pIBaeT 10
15 Teicsay pecHuuek. C
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HUX IIOMOIIbIO MH(PY30pUS TOBOJIBHO
6bICTpO NJIaBaET B BOJE, IOKPhIBAA
3a ceKyHAay paccrosinue B 10—15 pas
6oJsibliIe Hee camMoii. IMEeHHO 3THX
CYLIeCTB M YBUeJ JIeBeHI'YK B TOM
caMoO# KaIlje BoAbl: OHH CYEeTJIHBO
CHYIOT TyZAa-clofia, BpalialoTcs Ha
MecTe, HaTaJIKMBAIOTCA APYr Ha
Apyra, AJi HUX KaIlJs BOABI Jeii-
CTBHUTEJILHO I[eJIbIIT MUD.

W xakx TOJBKO 3TH OPraHU3MBbI
ObLIM Ha3BaHBI «IIPOCTEHAITUMU» 7!
Beap nH(My30pHUu B UeM-TO MHHHUA-
TIOPHBbIE KOIIMY MHOTOKJIETOUHBIX.

Hupysopus- Y HAHOY30pHU-Ty(eabKH, HaNpH-
mygenvia Mep, eCTb BOPOHKOOOPa3HBIA POT;
Korja yepe3 Hero B TeJI0 UH(PY30-
puM IIOTIaJaeT MHIla, OHA OKPYXKAeTCH yKe 3HaAKO-
MO#i BaM IHIIEBOM BaKYOJIbIO U BMecTe C Heil co-
BepIIAEeT «IIyTelIeCTBHE» II0 OIIpPeieJIeHHOMY Map-
HIPYTY, IIOKa He IepeBapUTCA, ITOCJIe Yero OTXObI
BbIOPACBhIBAIOTCSI HAPY’KYy ONATH-TAaKH B OIpeje-
JIEHHOM MecTe uyepe3d nmopournny. Tak 4To nHPY30-
pud — HECOMHEHHO caMbl€ BBICOKOOPTaHU30BaH-
Hble U3 IIPOCTENIINX, BePIINHA UX 9BOJIIOI[UH.

HH JKHUBOTHBIE, HU PACTEHHUSA

Bre BpeMEHa, Korjga BeCb MUP JKUBBIX OPraHMU3-
MOB J€JIMJIM Ha paCTeéHUA W XXHWUBOTHBIX, I‘pKﬁLI,
KaK BBI YXXe 3HaeTe, OTHOCHUJIN K PaAaCTHUTEJIbHOMY
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mapcTBy. M 3TO IIpeACcTaBIAIOCH BIIOJIHE €CTECT-
BEHHBIM: Belb OHU HENOJBUKHO CUAAT Ha 3eMJe,
Y HUX ecTh nojob6ue KOpHeM, 1a U PacTyT IrpuObI
noyTu Kak pacrenusa. Cmymiajao, npasjaa, TO, 4YTO
rpubbl He CIIOCOOHBI K (POTOCHHTE3Y: B X KJIET-
Kax HeT XJIOPOILJIaCTOB; la ¥ MATATeJIbHbIE Bellle-
CTBa OHM 3alnacaju B (jopMe riIMKoreHa (Kak »Ku-
BOTHbIE), a He KpaxmaJja (kKak pacreHusa). 1 B
KOHIIe KOHIIOB I'pu00B BbIZI€JINJIN B OTAEJIbHOE Ca-
MOCTOATEJIbHOE I[apCTBO — U He YKUBOTHEHIE, U He
pacTeHud. A 3TO 3HAUMUT, YTO UCTOPHUUYECKOE pas-
BUTHE I'PUGOB IIPOUCXOAMUIIO HE3ABUCUMO OT HUX
U TaK Ke He3aBUCHMO OHH NpHOoOpesIt MHOTOKJIe-
TOYHOE CTPOEeHME. ‘

XO0Ts MOUTH BCe COBPEMEHHbBI€ TPUOBI dKUBYT
Ha cyllle, CaMble apXauyHble IPeICTABUTEIH 3TO-
r'o IapcTBa, CKOpee Bcero, 6bIJIM BOAHBIMY o0HUTa-
TeasaMu. BecckesieTHble, OHM He OCTaBWJIM CJIe-
JOB B IAJIEOHTOJIOTMYECKOH JIeTOIMCH: caMble
paHHMe OTIIEYaTKU I'PMGOB HAXOAAT B OTJIOXKEHHU-
sax BodpacToM 0koJi0 900 munnuonos jert. OcBo-
eHye CYIIU y HUX He 6110 CBA3aHO C BLIPAOOTKOI
MOABUXKHOrO oOpa3a ’XW3HM, IIO3TOMY I'PHOHI,
KaK ¥ pacTeHUud, 063aBeJICh NJIOTHBIMU KJIETOY-
HbIMU cTeHKaMHu. ToJbKO OHa y rpu6GOB 06paso-
BajlaCh He M3 ILIEJIJII0JI03bI, & U3 XHTHHA — TOrO0
’Ke CaMoOro, U3 KOTOPOT'0 IOCTPOE€H HAapPYKHBIA
CKeJjleT y HaceKkoMbIX. CKopee Bcero, TaKuM 00-
pa3oM rpubbl 3alIMTHJINCh OT APYrux oburare-
Jlell TOYBBI — GaKTepuii, MOCKOJIBKY XUTUH 060-
Jee yCTOMYMB K MX pa3pylIaioIiieMy BO3AeHCT-
BHIO, Ye€M II€JIJII0JI03a.

255



«BedbMuHro KOLLYO» 2puUb08

ITurarorca rpubnl, BcachiBass OpraHu4yecKue
BelllecTBa M3 IIOYBHLI BCEHl IMOBEPXHOCTBIO CBOMX
«KOpHe#», momxobHo OGaxkrepusiMm. Takum obpa-
30M, OHH, HapsaAy C 3TUMHU NPUMUTHBHEHIINMU
OJHOKJIETOUHBIMH, OTHOCSITCA K 0CO00M 9KOJIOTH-
YeCKOM rpylmne — K TaKk Ha3bIBaeMbIM pexyleH-
Tam. Ix 3asaua, Kak Bbl IOMHUTE, B TOM, YTOOBI
IIOBOJHUTEL BBICOKOMOJIEKYJIAPHbIE OpraHNYecKue
CoeJMHEeHHs B TejlaX IIOTHOIIMX OPraHu3MOB 0
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OTZeJIbHBIX HEeGOJIBIINX MOJIEKYJI, YTOOBI Te yxke
MOT'JIM NIONACTh B KOPHU PACTEeHUIA.

O6paTuTe BHMMaHHE: TO, UTO MBI OOBIYHO
MpUHUMaeM 3a «KOPHU» I'puboOB (UX ellle Ha3bIBa-
IOT «TPHOHHIIEH » ), HA CaMOM JieJle U ABJIAeTcA ca-
MUM rpuboM, KOTODBIM *)KUBET U MUTaeTCA B IOY-
Be WJIM APYroM MoAaxoisimeil cpeje — B XUBOHU
WKW MEPTBOM JpeBecHHE, B KOXKe, Ha IMINEBbIX
NPOAYKTaX M Tak Aajee. JTO TaKk Ha3bIBaeMBbIH
MHIEJHMi, OTJeJbHbIe COCTaBJAAIOIIUE ero —
MHOT'OUHCJIeHHbIe TOHKME HUTHU-TU(BI — TAHYT-
cs1 BO BCce CTOPOHBI, OCBaUBas KU3HEHHOE IIPOCT-
paHcTBO. CKOPOCTH pOCTa MUIleJINA ObIBaeT mopa-
3UTEJIbHOM: 3a CYyTKHU rpub Mo)keT HapacTUTh HO-
BbIX HUTeHM IJIUHOM A0 Kujaomerpa. Heyausu-
TeJIbHO, YTO MMOYBa OYKBaJbHO NMPOHMU3aHAa ruda-
MH, a TaM, Iie UX 0cOOeHHO MHOI'0 — HaIllpuMmep,

Pocm nanodosozo mena wamnurboHa
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NOJ JINCTOBBIM OIIaIOM B CHIPOM JIeCYy, — OHM 00-
pas3yIoT XOPOIIIO 3aMeTHbIe OeJiecble CKONJIEHHU .
Yro ke TaKoe TOT caMblil «Irpub», KOTOPHIM
MBI C YAOBOJILCTBHEM Cpe3aeM M KJIaJeM B KOp-
3UHKY WUJIH, Ha000pOT, IpeHeOpeKNTEeJIbHO ITNHA-
eM Horoi (Jyullle Bce-TaKH 3TO He JAejaaTh —
HycThb cebe pacTeT, BeJlb OH TOXKe >KHBoit})? 3T0
IJIOZOBOE TeJ0 rpuba, eAWHCTBEHHOEe Ha3Haue-
HHe KOTOPOT0 — IIPOM3BECTH Ha CBET KaK MOYXKHO
OoJibllle CIIOpP M paccesATh UX IO BeTpy. Bam, Ha-
BepHOEe, JOBOAUJIOCH PAa3laBINBAThH B Jiecy rpub-
IOKAEeBUK ¥ BUAETh, KAK U3 HEro IIPXA 3TOM BhIJIe-
TaeT d3TaKUI «ABIMOK»: 9TO KaK pa3 MeJpuainine
CIIODHI ¥ €CTh, UX, HaBePHOE, COTHU THICAY.

ITHTAIOIMUECA CBETOM

Ecau B3riAHYTH Ha HAUIy IJIaHETY M3 KOCMO-
ca, TO Ha cymle npeo6JajalIuM IBEeTOM Oyzer
3esJeHbI — 1BeT pacTeHui. Tam, rae HeT pacre-
HUil, 3eMJIsd CTAaHOBHUTCA O0e3:KU3HEeHHO-XKeJITOH
(unu 6eJioit, ecau aTo Jeaguuku). Y1 ona Best 6b1y1a
6B TaKoil, ecau 6bI OKOJIO MUJLIXAPAA JIeT Hasal
Ha Heii He IOSABIJINCH PACTUTEIbHbIE OPraHi3MBL.

Brl y)xe 3Haere, 4TO cHayaja B arMocdepe
3emiun He 6bLIO KHcJIOpoaa. Ero mepBsIME TBOP-
[aMM CTAJIH OJHOKJIETOUHbIe MUKDOCKOIIYECKHe
CYII[eCTBa, YKMBYIIIie B MOPCKOM BOoJe, — IfaHO(pH-
TI, qUHOQIareNaaTsl, TuaTromen. Ho HauGoIb-
IAY BKJIaJ BHECJI, KOHEUYHO, CYXOITyTHBIE pacre-
HUA — MMEHHO OHU CTaJI TOM camou «pabpukoit

258 9-2



Huamomoasvie 00HOKIeMOYHbLE 6000pOCAU

KHCJopoAa», Giarogapsa AesATE€JIbHOCTA KOTODPOM
SKHM3Hb Ha IJIAaHETe cTaJjla CTOJb Pa3HO0Opas3HoOH,
CJIOXKHOM, TpuoOpesia coOBpeMeHHbIi 00JInK. [Ja u
He TOJIBKO B KHCJIOPOJie AeJIO: «IIpeBpalasa» coJl-
HEUHYI0 SHeprulo B MATaTeJIbHLIE BelllecTBa, pac-
TUTEJbHBIE OPraHU3MbI CTAJIM CJYXKUATb UCTOUHU-
KOM IIHIIH MHOTMM XHUBOTHBIM.

JlaBaiiTe BCMOMHUM: BCe CJIOXKHeHIINe CoOer-
HeHU A, U3 KOTOPHIX IMTOCTPOEHO *KMBOE BEIIECTBO,
MOJIyYaloTCS M3 MPOCTEMUINX MOJEKYJ, B KOTO-
pbie HEIIPEMEHHO BXOJAT yIiepos, KUCJI0pos, BO-
JIOpOJZ, a TaK>Ke cepa, a30T ¥ HEKOTOPhIE ApyTrue
aJIeMeHThl. XMMHUYEeCKHNe peaKIui, KOTOpble IPpHU
9TOM TNPOUCXONAT, TPeOYyIOT OIpeAesleHHBLIX 3a-
TpaT 9Hepruu. Ha nepBbIX sTanax pa3BUTUSA KU3-
HH NIPUPOJa BCAYECKHU «dKCIIEPHMEHTHPOBaJIa» C
BbIACHEHHEM TOro, KaKO# M3 MCTOYHUKOB JHEp-
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Iy ObLJI 61 ONTHMAaJbHBIM. CBHAETEJILCTBOM TO-
My ¥ NOHBIHE 3APaBCTBYyIOIHE OAKTepHH, Cpeau
KOTOPbIX KaKHUX TOJIBKO CIIOCO60B AOOBIBAHUSA
9Heprum He cyuiectByeT. Ho B KOHEUYHOM HTOTE
0Ka3aJIoCh, YTO, MOXKET ObITh, HE CAMBIM MOIII-
HbIM, HO IIOMCTHHE HEOTrPaHWYEHHBIM MCTOUHU-
KOM CBOOOJHOM dHEPIruHU, JOCTYIHOU KMBBIM CYy-
iecTBaM, SABJISIETCA CaMblili OOBIKHOBEHHBIM COJI-
HEUHBIN CBeT.

JHEepruio 3Ty U3 cBeTa, MPUXOAALIEr0 Ha Ha-
my naaHeTy oT CoJiHIIAa, B «M3BJIEKaeT» ocobas
MoJieKyJia — XxJopocduiaia. Yects ee «u3o00pere-
HUA» NPUHALJEXKUT IHaHOPUTAM: UMEHHO OHH
«OTKPBLIN» (POTOCHHTE3, IIPY KOTOPOM YTJIEKHC-
JIOTA ¥ BOJla C IMIOMOII[bIO CBETOBOM YHEPruHU NpHU
y4acTUHU XJopoduiijia NpeBpaIiaTcsa B IpocTen-
1I1e OpraHuYecKue COeIUHEeHUA — caXapMabl, U3
KOTOPBIX 3aTEM U CTPOMTCS BCE XKUBOE BEIIECTRBO.
A 11060uYHBIN NIPOAYKT MPOMCXOAAIIEH IIPA 3TOM
Peaknuu — KUCJIopoa, 63 KOTOPOro H1 OJHO BHI-
COKOOPraHM30BaHHOE >KMBOTHOE CYII€CTBOBATh
He cmoco6Ho. InaHO(GUTHI BIOCJEACTBUU OBLIN
BKJIIOUEHBI B PACTUTEJILHYIO KJIETKY B (hopMe 0co-
ObIX KJIETOYHBIX OpPraHeJlJI — XJOPOILIACTOB, —
1 «(pabpHKa KHCJIOPOAa», a 3a0JHO 1 OpraHuyec-
KOr'o BellecTBa, 3apaborajla Ha MOJHYIO MOIIb.
Tak pacTeHusa U cTajJd NMPOXYHEHTAMH, TO €CTh
TE€MH, KOTOpbIE€ IIPOU3BOAAT OPraHUYECKOe Bele-
ctBo. UMeHHO ¢ HUX, KaK Bbl 3HaeTe, HAYMHAIOT-
cA Bce KOPMOBBIE IIENIOYKU, TECHOE IIepeIJIeTeHe
KOTOPBIX COCTaBJIAET OCHOBY CYII€CTBOBAHUSA
JKH3HU Ha 3emJie.
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W3-3a Gojiee «Ipo-

cToro» obpasa KM3HH,
He 1oTpeboBaBLIETO
3HAYUTEIBHOTO YCJIOMXK-
HeHUdA U auddepeHIIA-
alli PacCTHUTEJbHOTO
opraHmuama, «HacTOs-
I[1e» pacTeHUs He CTa-
JX CTOJIb pa3Hoo0pas-
HBIMH 10 CPABHEHUIO C
SKMBOTHBIMHM, HUX Je-
JAT Bcero Ha 3—4 TH-
na. Jla ¥ mo BUAOBOMY JIpaxoroeo depeso
pasHooOpas3uio pacTe-
HHS 3aMETHO YCTYIaIOT YKMBOTHBIM: «OoTaHMYec-
Koe COOOIIeCTBO» HAaCUMTHIBAET HEMHOTUM OoJiee
300 ThICSSY BHAOB IHPOTHB HECKOJbKHX MHUJIINO-
HOB BHJ[OB B «COOOIIIECTBE 300JI0TUYECKOM » . IIpu-
MedyaTeJbHO, YTO CPeAX pacTeHHil 6oJjiee Bcero
I[BETKOBBIX PACTEHHU, a CpeAU KUBOTHBIX — Ha-
CEeKOMBIX. A BeJlb 3TO HECIIPOCTA, MOCKOJBKY 9BO-
JIIOIMSA I[BETKOB M ONBLISION[MX WX HACEKOMBIX
mpoTeKaJja conpsizkeHHo. Tak 4To o6usivie BUOB B
000MX IIapCTBaX BBICHINX >XHBBIX OPraHU3MOB
YEeTKO B3aMMOCBSA3aHO.

IIEPBBIMH BBIJIN BOJOPOCJIN

Bce xuBoe — u3 BoAbl. I pacTuTeJ bHbBIE OD-
raHu3Mbl BOBCE HE COCTaBJAIOT MCKJIIOYEHUA U3
aToro obigero npasuia. [JeiicTBUTEIbHO, IEPBbIE

261



pacTeHus Npomu3pacTajy B BoJe, 3a YTO U IIOJIyUH-
JIA CBOe Ha3BaHWE — BOJOPOCJIN.

Panbiie Tak Ha3pIBaJIM BCe BOJHbIE OPTraHU3-
MBI CIIOCOOHBIE K (DOTOCHMHTE3Y: ObLIN CHHe3eJIe-
Hble BOAOPOCJIN, THATOMOBBIE BOIOPOCJIH, OTHO-
KJeTOYHbIe BOAOPOCJHU U Tak aajee. [Jake BOJIb-
BOKC, KOTOPOT'O €CTh BCe OCHOBAHHUS CUUTATH IIpa-
pOAUTEJIEM MHOTOKJIETOUHBIX >KMBOTHBIX, U TO
HEepeAKO HAa3bIBaJId «BOAOPOCJbIO». Temepsb ke
MHOTHX M3 HUX HCKJIIOUAIOT He TOJBKO M3 YHcJja
BOZIOPOCJIEH, HO, KaK BbI y>Ke 3HaeTe, ¥ U3 pacre-
HU# BOOOIIIe: 0Ka3ajoch, HAIpUMep, UTO CHHEe3e-
JleHble «BOJOPOCJIA» II0 YPOBHIO OpPraHM3anuu
O61n>ke K 6AKTepUsIMH, a HE K DACTeHUSIM.

Ho ¢ apyroii cTOpoHBbI, CJIeJyeT UMeTh B BUAY,
YTO ¥ HEKOTODble U3 Ha3eMHBIX pacTeHHH, BTO-
PUYHO BepHYBIINECS K BOZHOMY 00pa3y KU3HH, B
IIPOCTOPEUYNH TaKKe Ha3hbIBAIOT «BOLOPOCTISIMU» .
Ja mopoii OHM ¥ BIpaBAy IIOXO0XKHM Ha HAaCTOALIHe
BOJOpPOCJIH. A MeXXOy TeM, HallpuMep, BaJIJINCHe-
pHud ¥ cCaJIbBUHHUSA — 3TO IIBETKOBBbIE PACTEHHUS, a
puuunsa — Mox. Tak 4YTo ke 3TO Takoe — «BOJO-
pociim» Kak ocoboe nogpasaesieHre eCTeCTBEHHON
CHCTeMBbI IapCTBa PACTEHUMA?

JaBaliTe OTMETHM, YTO XapaKTEpPHO IJA Ha-
cToAIINX Bojopocjeii. Bo-nepBrIX, B OTIMYKE OT
CBOMX OJHOKJIETOUHBIX IPEAUIECTBEHHUKOB, Y
HUX TeJI0, WJIN TaJJIOM, COCTOUT M3 OOJIBIIOTO
4yycJja KJIEeTOK. ¥ caMbIX IPMMHTHUBHBIX BOJAOPOC-
Jieil TaJIJIOM IPeACTaBASAET COO0I IIPOCTO IENMOUYKY
U3 KJIETOK ¥ IIOXO0XXK Ha HUTYAThIe KOJIOHUU HEeKO-
TOPBIX JKT'YTUKOBBIX IDOTHUCTOB, — OAHY U3 TAKUX
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BOZIOPOCJIEeH TaK ¥ HAa3LIBAIOT HUTYATKOM. A y 60-
Jiee pa3BUTHIX 3TO y>Ke HaCTOAIee MHOTOKJIETOY-
Hoe o0pa3oBaHUe, MMOXOXKee Ha cTedesib BBICIINX
pacTeHuii. CTEHKHU KJIETOK ITOCTPOEHBI U3 HeJIJII0-
JI03bI, & BHYTPH KaXJJ0¥ U3 HUX MOMEIIeHO MHO-
JK€eCTBO XJIOPOILJIACTOB — OCOOBIX KJIETOUHEIX Op-
raHeJUI, -B KOTOPHIX COJEPKUTCA Xjaopodmaa (a
TaK)Ke HEKOTOPHIE APYTHe IUT'MEHThI) ¥ IIPOUCXO-
IUT«POTOCHHTES.

- Bo-BTOpBIX, TeJo Bojgopocieil 6Giarogaps
anddepeHIanMN HA OTJAEdbl NPHOOpeso yikKe
MHOTHE YEPThl, CBOMCTBEeHHbIE HA3€MHBIM pacTe-
HuaMm. IlpaBga, m3-3a OoTIMYMII BO BHYTPEHHEM

Bodopocre pyryc
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CTPOEHMH YACTH 3TOTO TeJia Ha3bIBAIOTCA IO-APY-
romMy: He CTe0JIM M JIUCThA — CJIO€BMIA, HE KOp-
HU — pH30MABI (TO eCTh IOAOOHBIE KOPHAM). A
BCe IIOTOMY, YTO Y BOAOPOCJIEI, OOUTAIOIIMX B BO-
Jle, B OTJIMYMe OT Ha3eMHBIX DacTeHHii, ellle Cco-
BEPIIEHHO OTCYTCTBYET IIPOBOASAIIASA COCYAUCTAS
cucrema. B Heil npocTo HeT HaJOGHOCTH: HEOOXO-
AVMBble NHUTATeJbHbIE BEIECTBA IOIJIOLIAIOTCH
BOJOPOCJIBIO Yepe3 MMOBEPXHOCTh BCEr'o TeJia.

Eie ogqHa 0co6eHHOCTH BOAOPOCEH, OTINYA-
I0IIasA UX KaK OT OAHOKJIETOYHBIX, TaK U OT GOJIb-
IIMHCTBA Ha3eMHBIX PAaCTeHUH, — XapaKTep pas-
MHOKEHUA U HHAWUBHAYAJIbHOTO Pa3BUTHA. ¥
BTHMX BOAHBIX oOHWTaTesieil, MOXKAJYil, BIIEPBLIE
A PacTUTEJbHOTO MHUPA B JKM3HEHHOM LUKJIe
I0ABJIAETCSA YepeaoBaHue MOoKoJeHuin. OHO OCHO-
BaHO Ha TOM, 4YTO (PYHKI[UH IIOJIOBOI'O ¥ 6ECII0/I0I0
Pa3MHOKEeHUA pa3fieJIeHbl MeXX1y ABYMS Pa3HBEIMH
MTOKOJIEHUSIMH, OAHO M3 KOTOPBIX — crmopogur,
apyroe — ramerocgmur. Biarogapa Takomy yc-
JIO’KHEHHOMY XHU3HEHHOMY IMKJY «CHAAYNE»
BOJIOPOCJIM MTOJIYYMJIA BO3ZMOXKHOCTD PACCEIATHCA
B BOZHOM CpeJle TOYHO TaK ke, KaK M KHIIeYHOIIO-
JIOCTHBIE W3 IapCTBa XUBOTHBIX, ¥ KOTOPBIX TO-
JKe eCTh I0J00HOE UepejoBaHNEe IIOKOJIEHUH.

B Mopax m okeaHax ogHM M3 HauboJiee pac-
IIPOCTPAaHEHHBIX — Oypsble Boxopocau. Tajiom y
HHUX MOXXeT UMeTh (GOpMYy HUTEH, MOPOI JOBOJb-
HO IIPOYHBIX («4ePTOB LIHYP» ), WJIH ILJIACTUH — ¥
JaMHHAPHH OH IIOXO0XXK Ha HIMPOKHUH peMeHb, a Y
¢pykyca BeTBuUTCA. M3-3a TOro, 4T0 BOCHPUHMU-
MaeMblil 3THMU DPaCTeHUSIMHU COJHEUYHBIM CBeT
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MHTEHCHUBHO IIOTJIONIAeTCA TOJIIEeH BOAbI, 3TH BO-
JIOPOCJIX He MOTYT PacTH Ha OoJblllei riayOuHe.
OHM KOHIEHTPUPYIOTCA B NPHUOOHHON 30HE WMJIH
cpeiu KOpaJUIOBbIX pr(d OB Ha IiIyOuHe 10 15 mert-
poB. Ho 3aTo B 3TOM CpaBHHUTEJBHO Y3KOH IpH-
OpesxHOM 1oJIoce OHU 00pa3yIoT HacToALIHe AXKYH-
TJIN, B KOTOPBIX CHYIOT 6ecumcyIeHHbIe PhIObI, pau-
KH, a Ha JHe I10JI3aI0T pa3HOOOpa3Hble MOJLIIOCKH,
MOPCKHeE 3Be3/bl, IPAYYTCSI MOPCKHE €3KH.

Cx0CTBO C JIECHBIMHY 3apPOCISIMHU YCYTyOIsieT-
CcAA OYeHb KPYIHBIMH DadMepaMU HEKOTODPHIX K3
OypBIX BOAOPOCJIEH: Yy TO! Ke JaMUHADUH AJUHA
ciaoeBuia gocruraer 20—25 metpoB. Bokpyr oct-
POBOB ceBepHO#1 yacTu Tuxoro okeaHa oHu obpa-
3YIOT Ha MOBEPXHOCTH CTOJIb I'yCThIE IeperJiere-
HUS, TAHYUIVECA Ha MHOTYEe KMJIOMEeTPEHI, YTO Jja-
JKe «racAT» BOJIHeHHe OoKeaHa. Ha «mosax» ja-
MUHApUM OKeaHCKHEe BaJIbl TEPSIOT BCIO CBOIO
MOIlb ¥ MEPHO IepeKaThIBAIOTCH, HECIOCOOHBbIE
OOpYIINTHCA PEBYILIUM IIPpUOOEM Ha NMPHUOpeKHbIE
CKaJIbl. ITUM II0JIb3YIOTCSI MOPCKHeE 3BepH: KaJia-
HBI, HAMOTAaB Ha ce6A HECKOJIbKO JIUCTHEB JIAMH-
HapWH, MUPHO CIIAT, KayasAch Ha JICHNBHIX BaJax,
KaK B OTPOMHOM KOJIbIOEJIN.

Koraa-ro y Komanaopckux ocTpOBOB Ha MacT-
O0uIax JJaMMHApUM — €€ ellle Ha3bIBAalOT «MOP-
CKOM KaIlyCTOH» — MHPHO IIacJoCh CTpaHHOE
MOPCKO€ >XKMBOTHOE — CTeJIJIepOBa KOpOBa, POA-
cTBeHHHUIIa jJamMaHTHHA. Ho BOT npuinau Gesble
JIIOAY, UCTPEOMJIN 3TO TPaBOAAHOE, ! Telleph 3UM-
HUe IIITOpMa BeIOpPAchIBAlOT Ha 6eper TOHHBI 3TOH
HUKOMY He HY)>XHOU «KAaIllyCThI», €e TOJICThIEe
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Kpacras eodopocib

CKOJIb3KHE CJIOEBHINA JIEXKAT y ype3a BOJAbI TPYA-
HOIIPOXOAMMBIMH 3aBaJlaMH U THHIOT NTOTHUXOHb-
Ky, yAapAsa B-HO3APY PE3KHM 3alaxoM Hoja.

V¥V KpacHBIX BOAOPOCJIeH, TAKUX KaK poauMe-
HHA, KpoMe XJIopoduia, B ' KIETKAX CONEPKUT-
cA elle oAUH (POTOCHMHTE3UPYIOIUA MUTMEHT —
¢buxospurpur. OH KpacCHOTO I|BeTa, TaK 4TO M ca-
MH{ 3TH IIOABOJAHBIE PACTE€HUS OKpalleHbl B pa3-
HBIEe OTTEHKHM KpPacHOro, OT po30BaToOro A0 Iyp-
nypHoro. Biarogaps saToMy NUTIMeHTY, YJIaBIH-
BAIOII[EMY CBET B TO¥ YaCTH CIIEKTPa, KOTOpas Me-
Hee BCero IOIJIOHIaeTcA BOJOHM, KpacHEBIE BOJO-
POCJIM HOJIYYHMJIHA BO3MOXXHOCTh DPacTH Ha 60jb-
11ei rayonHe, HeXKen OGyphle, MECTaMU yAATIAACH
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OT IIOBEPXHOCTH IO COTHM MeTpoB. TaMm yxke HeT
HH OBIOIIEro 0 KaMHM INpu60si, HU OOHAXKAIOLINX
npubpesKHoe JIoXKe OTJIMBOB, II03TOMY Y KPAaCHBIX
BOJIOPOCJIEH TAJIJIOM a*XYPHBIN, BETBUCTBIN, NHO-
TIa IOXO0K Ha IPUUYYIAJIUBOE KPYXKeBO.

Pacryinue Ha NOABOAHOM YaCTH KOPAJIJIOBBIX
aTOJIJIOB KpPaCHbIE€ BOJOPOCJH Npruobpean yAuBU-
TeJBHYIO CIIOCOOHOCTHL HM3BJIEKATh M3 MOPCKOH
BOJIBI KAJIBIITUH ¥ OTKJIAJABIBATh €I0 KPUCTAJNIaAMU
MeJla B CBOMX KJIeTKax. Biarogapsa sToMy OHH
CTAHOBATCA CTPAHHBIM 00pa3oM IIOXOXKMMHU Ha
HEKOTOpbIe U3 IIePUCThIX KOPaJJOB, 3a UTO UX U
Ha3bIBAIOT — KOpaJJINuHBI. MecTaMH KOpaJJUH
TaK MHOTI'0, UYTO OHU COJIEIICTBYIOT POCTY U3BeCT-
KOBBIX pU(}OB HUUYTh HE MEeHbIIle, YeM CaMHU KO-
paJlJIOBbIE IMMOJJIHIIBI.

Boabsure Bcero 3e- ,
JIGHBIX BOZOpOCJIeH B ‘ I 7

\\\

peuylIKax u o3epax, 133..\/"\\\'Nv, . 'I/\"v

rie oHu o6pas3yloT Ha- WAy
XN . i
cToAlEe «IIOABOAHBIE \‘W// v.,”,“ \\\. // *

ayras. Yaie Bcero Tam W'o \V "}" ,"
MOXXHO YBHJETH Xapy, W f/ / 2 /
BHEIIIHE IIOXOXKYIO Ha \(H "/ I """V
XBOLI MJIX Ha MHHHA-
TIOPHOE [epeBle, — C
TOHKHM CTBOJIOM ¥
TOHKMMH II€PUCTHIMU
JUCThAMU, CUAALIAMHA

BeepoM B y3JiaXx cTe0l- A A
Jsi. 9Ty BOAOPOCJHL 3a
ee JIeKOpPaTHBHOCTh Bodopocav xapa
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OUeHb JI00AT akBapuyMucThl. Ho 3amMeuaTenbHa
OHAa IJIaBHBIM 00pa3oM TeM, UTO 003aBeyiach MHO-
MMM IIDM3HAKaMM, CBOMCTBEHHBIMU Ha3eMHBIM
pacTeHUsIM: KpOMe «CTeOJIsI» U «JIUCTheB», ¥ Xa-
PHI €CTh elfe U nmofgobue KOpHel, ¢ MOMOIIBIO KO-
TOPBIX OHA 3aKpeIiserTcda B rpyHTe. KoHeuHo, xa-
pa elle JIMIIIeHA TJIABHOTO aTpuOyTa Ha3eMHOI'0
pacTeHuss — COCYJHCTOH CHCTEeMBI, HO BC€ PaBHO
OHA OYEeHb MMOXO0Ka Ha Te MpegKOBbIe BOJOPOCIIH,
OT KOTOPBIX KOTJIa-TO IIPOM30IIJIA BCA Ha3deMHasd
PacTUTEJILHOCTD.

HOBJAUMKE K COJHILY

ITokuHYTH BOAHYIO CPeAly U BBIOpPAThCS Ha Cy-
LIy pacTeHWil, OUeBU/IHO, NMOOyANIa MOTPEGHOCTh
OKYHYTHCS B COJIHEUHBIE JIYYH, YTOOBI IIOJIyYaTh
KaK MOKHO 6oJibirre aHeprum. Ho Kakoi ske Bpak-
nebHo#l ObLIa BTa HoBas cpema obmranus! Cyxoit
BO3IYX, NIPUAABINBAIONIAs K 3eMJIe CHJIa TSXKec-
TH, HEBO3MOXXHOCTB IOIJIOIATh, MUHEpPaJbHbIE Be-
1IIeCTBa BCEI MOBEPXHOCTHIO TeJIa — BCe 3TO II0Tpe-
00BaJIO BLIPAOOTKHM MHOXKECTBA HOBBIX ITPUCIIOCO0-
JIeHM#, KOTOPBIX HeT y Bomopocieil. Ho, kak Bbl
yoKe 3HaeTe, Bce cpady — HeJIb3d, B 9BOJIIOIIU BCe
MIPOUCXOAUT IIOCTEIIEHHO, MaJIEHBKUMH IIa’KKa-
MM, Ka’KAbIii M3 KOTOPBIX — OT/JeJIbHAs ajanTa-
M, pellleHre KaKON-TO OJHOM, IIyCTh U HeOOJIb-
LIOM, HO Ba)XHOM OMOJIOTMUYECKOM 3aJauu.

IlepBriME cpenu pacTEHWH Ha CyIlIe MOSABU-
JIACh MXM — HAaCTOAIIME «’XHBbIe HCKOIIaeMbIe»,
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MaJI0O U3MEHMBIIINECA C OYeHb APEBHUX BpPEMEH.
Binarogaps UM MBI IMeeM BO3MOXXHOCTh BOOUMIO
BHUJIeTh, 4 He PEKOHCTPYHPOBATh IO OKaMeHEB-
IIAM OCTATKaM, C Yero HauMHajJach IepecTPoOrKa
opraHu3Ma pPacTEeHHH DU Iepexojie OT BOAHOMU
JKU3HU K CyXOIIYTHOH.

IIpexxne Bcero oHM 063aBesIUChH JOCTATOYHO
IJIOTHOM KYTHKYJIOH, 3allAIIIalolell X TKaHH! OT
BeICBIXaHus. Kpome Toro... A BOT «KpoMe TOro»,
MOXKaJIyi, HI4ero 6oJIbllle 10 CPaBHEHHUIO C BOAO-
pPOCJIAMH y MXOB M He 00pa3oBajioch. ¥ HHUX HeT
HU TPOBOAAILIEH CHUCTEMBI, HU HACTOAIMX KOp-
Hel, TaK 4TO MXH OOGpedYeHBbI OCTaBaThCs HEOOJIb-
IIMMH ¥ JKHATh B CBIPBIX MecTax. Tak Ha3bIBae-
MEbIe MXH-TI€UEeHOYHMKH, TaAKVe KaK MapliaHnu4d,
COXPaHWJIN IIJIOCKOE CJIOEeBHIIEe, CTeJolieecsa I10
3eMJie U IemJjsouleecs
3a IMOYBY MHOTOYMCJIEH-
HBEIMH pu3ouaaMu. A po-
TOJIMCTHUKM, NTpeAoxpa-
HASACh OT BBICBIXaHUA,
OTKAa3aJIMCh OT UINDPO-
KMX H IIJIOCKHX JIUCTO-
MOJOOHEIX CJIOEBHUII]: HU-
TeBUAHOE 3eJIeHOe TeJIO
MOKPBITO KPOXOTHBIMU
yemyH4yaTbiMUA JIMCTOYU-
KaMH TOJIIIITMHOM BCETo B
ONHY KJIETKY.

IlonbiTKa pELIUTH
npobjeMy pa3MHOXe-
HUSA Ha Ccyliie IIpuBeJa y Mox mapwanyus
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MXOB K «IIOJIOBUHYATOMY» peadyJuabrary. C ogHOM
CTOPOHBI, OHY HAIIyIaJI1 BepPHBIN cnocob coxpa-
HEHUS AWUEKJETKH OT BCAYECKUX HEB3TOJM, IOX-
XBayeHHBIII U BCEMH OCTAJbHLIMM Ha3eMHBLIMU
pacTeHUSIMU. ITOT CIIOCOO COCTOUT B TOM, UTO ST~
IeKJIeTKa He IOKUAaeT *KeHCKYIO ITI0JIOBYIO CHCTe-
MYy, TaM K€ OCTaeTcAd M 3Urora, IoKa U3 Hee He
BBIPACTET MHOTOKJIETOUHBIA 3apOJBINII M He IIpe-
BPaTHUTCA B CIIOCOOHYIO IPOTHBOCTOATH BPak1e0-
HOM BO3AYLIHOHM cpejle CNOPY, KOTOpas BHICHII-
JleTCs U3 CIOPAHIuA U B 0JIarONPUATHBIX YCJIOBU-
SIX IIPOPACTET B HOBBII MOX. A BOT CIIEPMATO30HT
OCTaJICA ellle BHOJHE «XWBUMKOM» — B TOM
CMBICJIE, YTO CHAOXXeH >KI'YTHKOM M BBIHYKJEH
IOOMpaThCA N0 ANIEKJIETKH CaMOCTOSTENbHO.
Jlnst 3TOro eMy HYXX€H TOHKHWMA CJIOl BOABI, TaK
YTO B 3aCYILJIMBBIX MECTaX MXH PasMHOMXKATbCA
IIPOCTO HE MOTYT, TO €CTh OHM B HEKOTOPOM poje
ele «3eMHOBOJHBIE» .

Takum oOpa3oM, HECMOTPsS Ha SIBHYIO apxa-
WYHOCTh, MXOB HeJIb3A CUHMTATh NMPEAKaMH IIpPO-
YHX Ha3eMHBIX PAacTeHHit. ITO MPOCTO OAHA U3 IO-
IILITOK NepedpaThCss M3 BOABI Ha CYIIYy, OKas3aB-
IascA He BIIOJIHE yCIelrHoii. BoJsblie moBesso
COCYIMCTBHIM PACTEHHUAM, HNMEHHO OHH 3aBOEBAJIA
cylly, cHeJIaB ee «3eJiIeHOH». Bmpouem, camble
JPeBHUE N3 HUX — ICUJIO(PHTHI — elle MaJio I1o-
XO0’KM Ha CBOMX OYAYIIMX BCEBJIACTHBIX IIOTOM-
KoB. OHM COBEPIIIEHHO HEB3payHbIe — IOUYTH 0e3
KOpHell, UX moberu poOKO CTEJIOTCA MO 3eMJie U
OTJAIOT HaBepX IIPSAMOCTOSYME CTEOJH C JIUCThA-
Mu-yemyikamMu. IIcuaIopwTel — TOXKe «’KHUBBIE
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HMCKONaeMble»: BOBHHMKHYB OKoJio 400 muiiauo-
HOB JIET TOMY Ha3ajl, OHH B HacCTodlllee BpeMsA
peJicTaBJIEHbI BCEr0O HECKOJIbKMMY BUaMHU.

Cienyiouiuii Ba>KHBIN 3TaN B 3BOJIIOIMH COCY-
OUCTHIX PACTEeHH#l — IUIayHBL. ¥ HUX yXKe IO-
SABWJICA OOUH U3 BaKHEWINUX JJIsI BCeX HUX NpU-
3HaK — npoBoaamue TKauu. ITo ry6uaToit kxcu-
jleMe, PacIloJIO’KeHHOM B cpejHed yacTu cTebis
pacTeHus-ciopoduTa, BelecTBa, MojiyuaeMblie B
pesyJiabTaTe hoTOoCMHTE3a, UAYT BHU3, pacupeze-
JIASACHh MO BCeM CTeOAM. A 110 HAPYKHOMY CJIOIO
¢103MBI K BEDXHUM YaCTAM PaCTE€HUSA CHUIY I10-
CTYIaloT BelllecTBa, HEOOXoAMMbIe 41 (POTOCHUH-
Te3a. Ocoboe 3HaUeHHe NIpUoOpesia KOpHEBadA CH-
cTeMa: Ha ee JIOJIIO BbINaja
BaXHeM11asd byHKOUA
obecrieueHUsI pacTeHUSA Op-
TaHWUYEeCKMMHU 1 MUHepaJb-
HBIMY BellleCTBAMH, XPaH-
UIMMHCSA B IouBe. A IIOTOM
y>Ke, KOTZia Ha CMEeHy MOJI-
3y4yuM popMaM, KaKOBbIMH
OBIJIA IPUMHTHBHBIE IICH-
JODUTHI U NJAYHBI, IIPH-
IIJIX JPeBOBHUAHBbIE, KODHU
B3sAJIA Ha cebsa elme U 00s-
3aHHOCTH 3aKpeIUIATh pac-
TeHue B 3eMJie, AaBasd BO3-
MOXXHOCTh PAaCTH KaK MOXK-
HO BBIII€, BBIHOCHUTHL JIHC-
ThA KaK MOXKHO OJMmKe K
COJIHITY.

§
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7

,
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OueHb IIOXO0XKH Ha
IIJIAYHOB XBOIHM —
elrfe oJiHa IPYIIIa BeCh-
Ma apXawyHbIX COCY-
AUCTBIX pacreHuii. Ho
3TO JKAJIKMe OCTaTKH
HeKorza ooraTeiiiei u
MoOryueil JApeBecHOH
PACTUTEJIBHOCTH TakK
Ha3bIBaeMbIX KJIHHO-
JIMCTHBIX, BOSHUKIIUX
B JEeBOHCKMUH IIepHO[,
To ecTb OKoJio 400
MHJIJIMOHOB JIeT Ha3a/.
N3 HuUx cocrosau
JIpeBHUeE Jieca, I'yCTO MMOKPLIBABIIIME OrPOMHBIE 60-
JIOTHICThIE PABHUHBI. BOT BaM 1 mpenMyIecTBa co-
CYAMUCTOTO PACTEHHA C HACTOSAIIMMH KODPHSIMH,
CIIOCOOHOTO «KadaThb» M3 3eMJIH XPAaHSIHUeCs B
IIOYBE BelleCTBa 1 MepeNnpaBJIsiTh HX HaBepX, K 3e-
JIEHEIOILI[UM BepXyIIIeYHbIM MoberaM 1 JIUCTOUYKAM:
MMEHHO OHO OKa3bIBaeTcs OJIMKe BCEro K COJIHILY.
PacuBeT KJIMHOJIMCTHBIX IIPHUILEJICA HA KAMEHHO-
YroJIbHBIN NepHox. 3a CUET OCTATKOB 9THUX pacTe-
HUM, a TaKKe JPEeBOBUAHBIX IMAIIOPOTHUKOB, O KO-
TOPBIX Bl y3HAeTe YyTh IION03Ke, 1 00pa3oBaINCh
KOJIOCCAJIbHBIE 3aJIe2KW KAMEHHOTI'O YIJId.

XBoly Buies BCAKUA, KTO XOTh pa3 MPOXOAHJI
110 CBIPOBATOMY JIYT'Y: U3-IIOJ 3€MJIX IIPSIMO BBEpPX
TOpYAT 3JaKUMH MaJIeHbKHMHU «EJIOUKaMH» CTeO-
JIA, TOoJieJIeHHBbIe IePeMBbIUKaMU-y3JIaMH Ha PSJ
COUJIEHEHHBIX 3BeHbeB-MeXKJ0y3Jauii. OT Kaxkaoro
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y3Jia OTXOAAT HECKOJbKO BeTOYEeK M MYTOBKA
MeJKHUX YellyHdyaThIX JucTheB. Hemaso ero 6uI-
BaeT U B Oropojie, HO eCJIM PAYUTEJbHbIN XO3AUH
BO3HAMEPHUTCS NMOOGOPOTHCA C ITHM <«>KHMBBIM HC-
KOIlaeMbIM», KOTOPBIil Bpoje Obl JoJIKeH 6e3po-
IIOTHO YCTYIHUTh Pa3yMHOH cHJe, TPYAHO eMy
NPHJETCS: OCHOBHOM mober XBolia IIpojeraeT o
3emJiedi, M J1000#M ocTaBIIMiics He BbIODaHHBIM
KyCOUYeK uepe3 HEKOTOpoe BpeMs BHOBBL BO3pO-
OATCA HaA TOBEPXHOCTH MHOTIOYHMCJIEHHBIMH
«eJIOUKaMM» .

Ha, neiicTBUTENbHO, IPOXOAA IO JYry WIH B
JIleCy MHMO KaKOTro-HHOY b pacTeHu s, a TO U IIbITa-
SICh YAAJINTh ero ¢ TPAAKYU, 110 HeBeJeHHUIO dallle
BCero Jiayke He IIpe/icTaBisgels cebe, C KAKO! ApeB-
HOCTBIO CTAJIKMBaellbcA. Bor eime ofHa — mamo-
POTHHKH. B cpejHell mojioce OHM YKPBIBAIOTCS B
JleCy B MeCTax IocbIpee, pacIpaBUB BeepOM CBOH
nepucThie JUCThA (y MallOPOTHUKOB OHM Ha3bIBa-
oTca Bauu). IlpunogHuMeInb TakoOM JIHUCT, a OH
CHHM3Y BeChb IIOKDBIT
IIPAaBUJIBHBIMHA PAAAMH
KaKHX-TO TOYEeK. ITO
CHUAAT CIHOpAaHTMH, B
KOTOPBIX IOSABIAIOTCH
copsl. B ompezneseH-
HBIA IIepuo/ CIIOPaHTUH
BCKPBIBAIOTCS U CIIOPBI
BBICBITIAIOTCSA HA 3eMJIIO,
yTOOBI IPOPACTA B KPO-
XOTHBIE, BCero 5—6 Mui- HManopomuus
JAMETPOB AUAMETDOM, anzuonmepuc
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ramero(HUTsI, KOTOPbIE BCTYNAIOT B (ha3y MOJIOBO-
Fo pasMHOXKeHuA. IIpum 3TOM My’KCKasd ramera,
Kak ¥ y MXOB H ILJIAyHOB, JoOHUpaeTcs N0 siIe-
KJIETKH C IIOMOIIbIO ’KI'yTHKa B cJIoe BOAbI. Bor
BeJlb ¥ MAallIOPOTHUKHU, OKa3bIBaeTcs, C KAKHUX elfe
JPEBHUX BpeMEH COXPaHWIH U paszebHoe cylie-
€TBOBaHHEe crnopodura ¢ rameTropuTOM, M IIO-
JBH)KHOCTbh MY’KCKOM raMeThI-CIIepMaTO301ia.

3aTo y NMamopoTHMKA IOSBUJIOCH OTPOMHOE
MMPEeNMYIIeCTBO — IINPOYEHHAS IOBEPXHOCTh JIH-
cTa-Baiiu, pe3K0 aKTHUBU3UDPYOIIaAd (POTOCHHTES
¥ BBIpaOOTKY IIUTATEJbHBIX BelllecTB. A IOCMOT-
pHUTe, KaK BECHOM pacTeT 3TOT JIACT: B MMOYKE OH
CKpyYeH CIHPaJbHO, a 10 Mepe PocTa PaCKpPy4Hu-
Baerca. Taxoro crmoco6a pocTa HM y KOTO U3 pac-
TeHU# OoJibiire HeT!

Ho He gyMaiiTe, 4YTO TopUal[ye U3 3eMJIH JHU-
CThs-BallM — 3TO Bech NamopoTHHK. Ha camom
JeJjie y 3THX pacTeHU# eCThb AOBOJIBHO AJIMHHBIA
crebeas. IIpocTo y oburareseit j1ecoB cpeaHel
II0JIOCBI OH INpSUYeTCsS II0[ 3eMJeH IOJISYYUM
MHOTOJXETHUM I06eroM, myckas BOKPYT cebsd B
MMoYBE€ TOHKHE KopemKH. Ho B TpOIHKax MHOTO
JXPEBOBUHLIX MamOPOTHUKOB. MIx crebin-cTBO-
JIBI MPAMBIMHU cTOJIOaMU B3AbIMaloTca Ha 10-15
MeTpOB, a Ha CaMOM BepXy PaCKpPbIBAlOTCA Bee-
poM JauCTheB AJuHOW 3—4 merpa. Ilanpma u
nmajbMa, TOJbKO BCe Te YKe IIePUCThIe JIUCThS BbI-
RXQ0T MCTHHHYIO NPUPOJAY NaIlOPOTHHUKOBOTO
«JiepeBa» — TaKWM, HalpuMep, OblJ 3HaAMEHH-
ThIi1 30-MeTPOBBII apXeoNnTepHC, POCIINM OKOJIO
400 mMuaamoHoB JeT Hasan. Ha mporsarkeHuu
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BCEro KAaMeHHOYTOJIbHOTO IIeproAa NPeBOBUAHbIE
MMaOPOTHUKY CIIOPUJIY 3a T'OCIHOJACTBO Ha 3eMJIe C
KJNHOJMCTHBIMM, HO <«IIOJKAa4aji» ramMeTo(ur,
HYKJaloLIMiicsa BO BJIaXHOU cpene. Tak uTo npu
HACTYIJIEHUU 3aCyIIJIUBOro ImepuoAa MOYTHU Bce
9THU ApPeBHHE I'MTaHTHI CTUHYJIN, OCBOOOAUB 60JIb-
IIYI0O YaCTh 'KU3HEHHOT'0 IIPOCTPAHCTBa AJA ce-
MEHHBIX PaCTeHUM.

3APOKJIEHHUE CEMEHH

Hrak, nepBbie COCyAHCThIE PACTeHU s, IbITAB-
1IFecsa 3aBOEBATh CyIy, HAUMHASA C HCHJIO(HUTOB
M KOHYas NaNoOpOTHMKAMHM, TaK M He CyMeJH
OKOHYAaTEeJIbHO <«IIOPBaTh» C BOJOI, IO CIOCOOy
Pa3MHOXKEHUS OCTABIIMCH «3€MHOBOJHBIMH».
IToaTomy cieayoUIuM HIATOM B IIPMCIIOCOOIEHUH
K CYXONyTHOMY 00pa3y KHU3HHU JOJIKEH ObIJI
cTaTh... Bipoyem, 3aueM BaM IOJICKa3bIBaTh, BhI
¥ caM# HaBepHSAKa JoraJlajiucCh.

TouHO Tak ke «Aorafiajuch» U HPapoOfUTEIHN
CeMeHHbBIX pacTeHHH. Bo-lepBbIX, «II03aUMCT-
BOBaB» y IIJIAyHOB CTPOOUJIY, OHU HU3BEJIH raMe-
TOMHUTHI A0 CKOIJIEHNA HECKOJbKHUX KJIETOK BHY-
TPH IJIOXOJHUCTHKOB, TECHO CUASIINX Ha OCH II0-
f6era cnopodura. Bo-BTOpPBIX, OHA I pPeBpaTHJIH
MYJKCKHE raMeThbl B MeJibUuaiIve cmnopsl (Tak
Ha3bIBaeMble MHKPOCHOPHBI), NTPAKTHYECKHU He-
cIocoOHbIE CAMOCTOATEJbHO IEPEABUraThCS.
Haxkonel, oHu «u300peu» ceMs, 3a UYTO U IIOJIY-
YUJIA CBOE Ha3BaHUe.
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OHO cTajI0 BOMCTHHY MaJeHbKUM IIENEeBPOM
sposon M. Poauresnbckoe pacTeHWe YKpbLIBaeT
JKEHCKHEe TaMeThbl-AWIEeKJIeTKN OCOOBIM 3allfHT-
HBIM IOKPOBOM — HHTEryMeHTOM, BHYTpH obpa-
30BaBIIENCA TaKUM 00pa3soM CEeMANOYKHU ITPOUC-
XOAUT M OILJIOJOTBOPEHHE, W IepBOHAYAJIbHBIMN
POCT 3apojbIla — KPOIIEYHOTO CIIOpo(duTa ¢ 3a-
YaTKOM KOpeIlIKa, IIOYeYKOH M 3apOABIIIeBHIMH
aucTbaAMu-ceMmagonamMu. OHU OUeHb KpYIHBIE,
IIOTOMY YTO B HUX COCPEJOTOYEHbI IUTATEIbHbIE
BeljecTBa. Korga 3apoAslil 4yTh NQAPACTET, OH
«3acpllaeT» — CeMANOYKA IpeBpaljaeTcsad B ce-
M, F'OTOBOE K pacceseHnio. CTOUT eMy nmonacTs B
NOoAXOAAIME YCIIOBUS, CKOBBbIBAIOIIAsA 3aPOAbIII
ceMeHHas KOXXypa pa3pbIBaeTcs U ceMsA HauuhHa-
eT npopacratb. Heo6xoqumyio AJA 3TOTO 3HEP-
rui0 NPOPOCTOK, IOKAa He MOABUTCA IePBbIHA
JIACT, II0JIy4YaeT U3 NMUTATEJbHbIX BEIeCTB B ce-
MAAOJISIX — 4YeM BaM He 3a0oTa pacTeHUA-POAH-
TeJIA O CBOeM IIOTOMCTBe?

Bce 3T0, KOHEYHO, OBLIIO 3[OPOBO: TeNepb pac-
TEeHUS MOTJIM OCBAaWBATh CaMble 3aCyIIJINBbIE TEP-
PUTOpPHUH, CJIeAYA OOIIeMy NPUHIUNY «IIPHPOAA
He TepnuT nyctorsl». Ho Beas u 3aboT usobpere-
HUe NbLIbIBI M ceMeHH npubaBumio... CHavaja
HYXHO 0OeCIIOMOIIHYI0 MHKPOCIOPY JOCTaBUTh
TOYHO II0 «aJipecy», a IIOTOM ¥ CeMEeHH JaTh BO3-
MOXXHOCTH OUYYTHUTBHCS IOAAJIbIIE€ OT POAUTEJIb-
CKOI'0 pacTeHusd, 4TOObI He ObLJIO M3BEUHOTO KOH-
dbaIMKTa «OTIOB M JeTeil» HaA JieCHOM mouBe. Tak
4TO MOYKHO 6e3 00JIbIIOro IpeyBeJINYeHUs cKa-
3aTb, YTO OCHOBHOII NOOYAMTEJIbHONH NPUUYUHOM
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SBOJIIOIIUM CEMEHHBIX PAaCTeHHH CTajll IIOMCKHU
pellleHUs 3TUX ABYX 3ajhad.

IlepBLIMH Ha 3TH IIOUCKH <«OTIPABUJIUCH»
rojioceMeHHbI€ PaCTeHUA, Ha3BaHHbIE TaK 34 OT-
CYTCTBHE 3aBA3M U IBE€TKAa — OCHOBHBIX IIPH-
3HAKOB IOKPBITOCEMEHHBIX PACTEeHHH, O KOTO-
pBIX peub moiger aaibiie. OHX BOSHUKJH B Ka-
MEHHOYTOJbHBIN nepuoj okojso 400 MUIIUOHOB
JIeT Haszaj], X IpPeAlIeCTBEHHUKaMHU OblJIN Ka-
KHe-TO apxawdHsie nmanoporauku. Kak u camm
NATOPOTHUKM, rOJIOCEMEHHbIe 0O4eHdb OBICTPO OcC-
BOWJIM «BEPXHU#l SIPyC» PACTUTEIHHOCTH, CTaB
AepeBbAMHU. JINIIb. HEMHOTIEe U3 HAX KYCTapHU-
KH, a TPaBAHUCTHIX HeT BoBce. IloaTomy cambIM
MIPOCTHIM PelIeHWeM HAJs HUX OBLIO «IoApd-
JUTb» BeTep JJs paccejeHUsI MUKPOCIIOp, CTOJb
KPOXOTHBIX ¥ JIETKMX, OYATO NBIJIMHKH, UTO 3a
HHUMH COBEPHIEHHO CIIpPaBeAJIMBO 3aKPeNuJIOoCh
HasBaHWe — NbLIbILA.

Y caMbIX NIPUMHUTHBHBIX M3 I'OJIOCEMEHHBIX
MUKPOCIOPHI eIlle OCTAIOTCS OTYACTHU TOABUK-
HBIMU: TIOTIAB « BO3AYIIHBIM IIyTeM» Ha YKEHCKYIO
HINIIKY, A0 CEMANOYKHA OHU JOOUPAIOTCS «IOJI3-
KOM» C IIOMOUIbIO
KryTukoB. K ux uwmc-
JIy OTHOCATCHA, HAIPU-
Mep, pacTyliue B TPO-
nuKax u cybTpomu-
Kax caroBHukHu. C xa-
PaKTepHBIMU JJIHH-
HBIMHY IEPUCTHIMHU JIU-
CTbAMHU, CUAAIIAMHU Cazo8Huk
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«PO3EeTKOM» Ha BeplIMHE CTBOJIa, OAHM W3 HHUX
MMOXO0KHM Ha IaJbMOBBIE JlepeBbsA BBICOTOH A0 7
METpPOB, a Ipyrue HU3KOPOCJbIe — ITMKACHI [ake
pPacTyT B ropuikax, Kak KOMHATHBLIE pacTeHHA.
IToxo6HBPIM 06pa3oM YCTPOEHBI raMeThl X Y THHK-
ro — CcBOoeoOpasHOro JaepeBa C HeOOJIBIIMMH,
OYeHb XapaKTepHbIMHU JUCTbIMU. IIpeiKM rHHK-
ro BOBHUKJIM ellle B Tpuace, To ecTb okojo 200
MWIJMOHOB JIET Has3al, a J0 HbIHEIIIHero BpemMe-
HH JOXXHJI TOJIBKO OJAHMH BHJ, a ¥ To OOJIbIIIel ya-
CTbIO IPOM3pACTAIOIINI B calaX U ITapKax.
CoBepIiieHHO HEOOBIYHO ellje OJHO I'0JIOCEMEH-
Hoe pacTeHHe — BeJabBuuusa. OHa pacTeT B OqHOMI
M3 caMbIX 3aCyLIJIMBBIX NYCTHIHb MHpa — Ha-
Mub Ha KpaiiHeM 1oro-3anage Adpuxku. Tam nmou-
TH HUKOrJa He ObIBaeT JOXKJeil, 3aTO BAOJIb MOP-
CKOT0 ITobeperkbsl IPOXOAUT XOJIONHOE TedeHue,

Benvsuuus
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Osarogapsa 4eMy KasKAyI0 HOYb ¢ MOpPSA HaJBHUra-
eTcA IUIOTHaAsA IejieHa TyMaHa. CTBoJI y BeJIbBU-
YMY IPEeBPaTHIICA B KAKOH-TO «00pyOOK» BBICOTOM
OKOJIO TIOJIyMeTpa, 3aTO JIUCThSA MPOCTO BBIAAIO-
II7ecs: UX TOJBKO Ba, 4 PaCTyT OHH Ha IIPOTSKe-
HUM BCeil ")KU3HMU pacTeHUs (& IPOTSIKEeHNe 3TO —
MHOT'O COTeH JieT!) M JOCTUramT B AJHUHY 3—4,
uHoTAa fake 6—8 MeTpoB npu mupuxe 1,5-2 me-
Tpa. IX OCHOBHOE Ha3Ha4YeHHe — JHEeM A00bIBATH
S3HEPruIo U3 COJTHEYHOT'0 CBeTa, a HOUbI0O — BJIAry
M3 TyMaHa, BOT IIOYEMY OHHM TaKue OTPOMHBIE.
Paccrunamoinuecs mo 3emie JHUCTbSI 3JI0M BeTep.
TPeIJIeT ¥ pa3fupaeT Ha KJIOYbSA MX KOHIIBI, .HO
BeJIbBUUMHU BCe HUIIOUEeM. 3aTO YUYEHBIM «3aKOBBI-
Ka»: KaK Ha3BaTh CTOJIb HEOOBIYHYIO PACTHUTEJb-
HyI0 (hopMy — nepeBo? KYCT? «3KUBOU IMEeHb» ?
CBoero posia «BepIIMHOM» 3BOJIIOIMH I'oJioce-
MEHHBIX SABJISAIOTCS XBOWHBIE: OHA OKOHYATEJIBHO
OTKa3aJIUCh OT MOABUKHON MY’KCKOH raMeThbl, Y
HHUX NOIaBIIasA Ha MIMIIKY MHKPOCIIOpa He Iepe-
JABUTaeTCs, & IIpopacTaeT K ceMsarnodyke. Bbl Ha-
BEPHAKA BUJEJIM, KaK MO3JHE BECHOI JOPOMXKKH
H JIYK¥M IOKDPBIBAIOTCS 3€JIEHOBATO-’KEJITHIM Ha-
JIETOM — 9TO M €CTh NbLIbIA IBETYI[HUX XBOii-
HBIX, B HEMMOBEDHBIX KOJHMUYECTBAX NMPOU3BOIH-
Masg B3POCJBIMH fepeBbsiMu. OpraH pasMHOMKe-
HUS NPUMHUTHUBHBIX COCYJAHCTHIX pacTeHHl —
cTpoOMJIa — y XBOWHBIX IPeBpallleH BO BCEM M3-
BECTHYIO INNHIKY C JePEeBIHUCTHIMH UelTyiHKaMu,
Y OCHOBaHMs KOTOPBIX U CUAAT ceMANOUYKH. IIpu
3TOM OJHHY INWINKH — JKEHCKHe, a Jpyrue —
myxckue. Korja skeHcKas MINIIIKa CO3PEBAET, ee
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Bemka cexsoiiu

YelmIyHKH pasgBUTalOTCS U OTKPLIBAIOT NbLIbIE
JIOCTYII B CBATaA CBATHIX — K CEeMAIMNOUYKe.
OcobeHHOCTHIO XBOMHEBIX, CIIOCOOCTBOBABIIIEH
MX IIMPOKOMY PpacIpoCTpaHEeHHIO, SABJSIETCA
CTpOEHHeE JIUCThEB, KOTOPbIE NPEeBpAallleHbl ¥ HUX
B MI'OJIKM M IIOKPBITHI OUE€Hb IIJIOTHON KYTHKYJIOH .
Ilo-BuAMMOMY, 9TO BBI3BAHO T€M, YTO XBOMHBIE
BO3HMKJIA BO BpeMA OTHOCHUTEJIBHO CYyXOr'o U XO-
JIOAHOT'O TIEPMCKOT0 IIepHoJa, MOJOKUBIIET0 KO-
Hel| TOCIIOACTBY TEILJIO- M BJIAroJIlOOMBBLIX Iano-
POTHMKOB. BiaromapAa 3ToMy XBOMHBIM He
CTPAlllHBLI HU 3aCyXa, HM CUJIbHBIE X0JI0a. ITUM
¥ 00BSICHACTCS, UYTO B 3MUMHEe BpeMs COCHBI U eJIN
OCTalOTCA TAKMMH Ke 3eJIeHBIMU, KaK U JIETOM.
Y pactyimied B TpONHKaX apaykapuM He-
CKOJIBKO YILJIOIeHHbIe UIJIbI HACTOJBKO OCTPhIE U

280



TBEp/ible, UTO, T'OBOPAT, Ja’ke MTUIBI HE MOTYT
THE3JIUThCA Ha ee BETBAX. A y IMCTBEeHHHUIIbI, HA-
IPOTUB, UTOJIKA MATKHE U HEXKHEBIE, Ja U Ha 3UMY
omajzaioT. Kunapue 1 ero poJCTBeHHUIA TYHA C UX
MUPaMHUAAJbHBIMU KPOHAMHU U YYTh I'OJIy00BaTHI-
MU HeOOJBIIMMH HMIJIAMH CJIYXKAT YKpallleHneM
MHOTUX IMApPKOB 1 caioB. BripoueM, y THCCA UTIJIBI
CTOJIb ILJIOCKHE, UTO 00JIee ITOXO0XKU Ha Y3KHe JIUC-
Ths, @ Y GJIM3KOr0 K HEMY IMOAOKapIla TaK U BOBCE
HEOTJIMUYMMEI OT «HaCTOAIIMX» JIMCTHEB IBETKO-
BbIX PaCTeHHUM.

.. 1 PACIIBEJIA 3EMJIA

B ucropuu 610THI Caydaauch COOBITHUS Pa3HO-
ro macmraba. OgHM M3 HUX OBIIM «JOKAJbHBI-
MH», TO €CTh CKa3bIBAJUCh JUIUIb Ha CcyabOe TOi
WUJIA MHOM I'PYIIIBI OPTaHU3MOB — HAIpUMep, I10-
ABJIEHUE PECHUYEK Y IMPOTHCT UJIM CKeJieTa y Iy-
0ok. [Ipyrue omnpeaensasun cyab0y LeJbIX IIapCTB
SKUBBIX OPraHU3MOB — HaIpUMep, oOpeTeHue /-
pa syKapuoramMu. A ObLIM TaKWe BOUCTHHY 3I0-
XaJIbHbI€ COOBITUS, CJIEACTBHMEM KOTOPHIX OKAa3bI-
BaJIach llepeCcTPOMKa IIPAaKTUYECKU BCeil OMOTHI —
HaIpuMep, NnosBjeHue GHoTOCHHTE3a CHayaja y
nua"ogpur, a MOTOM U y BomopocJaeii. K uuciay Ta-
KHX COOBIT, HECOMHEHHO, OTHOCUTCS 1 00paso-
BaHUe IBETKA Y BLICIINX HA3€MHBIX PACTEeHU.

Bnpouem, moHauaJsily IBeTOK of6elaj OBITH
IIPOCTO «YACTHBIM CJIy4yaeM» B MCTOPHUM COCYMC-
THIX pacTeHui. [[eficTBUTEJILHO, HY YTO TAKOE IO
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HCXOAHOMY «3aMbIcay» HBeTok? Ilo cyTu eige
OAVH, HAPSAAY C UIMIIKOH ¥ roJIoCeMeHHBIX, CIIO-
co6 06e30MaCUTh 3apPOXKJAIOIIHUICA CIIOPODUT OT
HeOJIaTONIPUATHBIX BHEUIHUX BO3gelcTBuili. B
CYIIHOCTH, OTJINYME I[BETKA OT IINIIKH JHUUIb B
TOM, YTO B HEM CEMANOYKH ITOCTOAHHO IIPUKPHI-
ThI CONMMIKEHHBIMH IIJIOJOJUCTUKAMHU, KOTOPBIE B
KOHEYHOM . MTOTe CPACTAIOTCSA M 00pas3yioT 3apo-
IBINIEBBIA MEIIOK C BLITSHYTHIM NECTHUKOM, a II0-
cjie OMBLJIEHHA N3 HUX (GopMHUDYyeTcs 3aBA3b.
Kpome Toro, 3apoabliieBbIii MEIIOK U THBIYMHKH,
B KOTOPBHIX pasBHBaeTcs IbLIbIA, OKA3AJIUCH CO-
OpaHHBIMU BMeCTe Ha OJHOM IIBETKE, UTO HecCOo-
MHEHHO O00JIErYMJI0O KOHTAKT MYXKCKHX M JKeH-
CKHX raMer. ,

Takoe mpeBpalleHe UCXOAHOM AJIsT BCEX CO-
CYAUCTHIX pacTeHUM CTPOOHJIBI, KOHEYHO, CaMoO
o cebe aji0 MOKPBITOCEMEHHBIM (OHH 2Ke I[BeT-
KOBBI€) PACTEHUSIM M3BECTHbI€ IIPEHMYIIECTBa
1mepej; TOJIOCEMEHHBIMHU, Aa’Ke Iepel] XBOMHBIMH,
Y KOTOPBIX 3apOJLIII Bce-TakM OoJiee ysa3suM. Ho
He 3TO NPeJONpPeAeIUIO «PEBOJIIONHIO» B KUSHHU
Ha3eMHBIX PACTEHUH U YKUBOTHBIX, a TO, UTO IBe-
TOK... II0 JOCTOHMHCTBY OILIEHWJIH HaceKOMble. A
caMH IIBEThI, B CBOIO OYepejib, II0 JOCTOMHCTBY
OILIEHHJIA HAaCEKOMBIX.

Brpouem, cayuymiaocs 3To He cpa3y. llepBrie
IBETKOBBbIE PACTEHHSA IOSABHJIHNCH B II03ZHEIOP-
CKoe BpeMs — 0Ko0J10 140 MHJIIAUOHOB JIeT Ha3aj.
IlepBoHaYaJIbHO MX OpPraHbl Pa3sMHOYKEHHSA —
HBeThl — OBLIM MeJKNMH, HeB3pAaUYHBIMH, MAJIO-
3aMeTHBIMM; IbLJbIA IIPOCTO OCBIIAJaCh Ha
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Toiyunsa

Jlenecmok

{Tecmux{ Cmanbur D ESE Yaqwenucmux
HexmapHuKk

Cemsnouxa Lleemonoce

CmpoeHue ysemka

PBLIBIIE TYT K€ PAABIIIKOM PaCIOJIOXKEHHOrO Ie-
CTHKa WU, KaK y I'OJIOCEMEHHbIX, IIePeHOCHJIach
Ha Apyrue pacteHusi serpoM. IlocmoTpuTre Ha Ka-
Koe-HUOyAb U3 COBPEeMEHHBIX OIIbLISAEeMBIX BeT-
pOM pacTeHui, X0Ts Obl Ha BCeM 3HAKOMYIO Oepe-
3y, — He Cpas3y 4 HalJelllb HA Hel 1BeThI, cOOpaH-
Hble B COIBETHSH- «CEPEXKKH», HACTOJbLKO OHU
HenpuMmeTHble. HacekoMbie, KOTOpbIE YiKe ObLIn
JOCTaTOYHO Pa3HOOOpa3HBbI, ITOJI3AJMN IO BETBAM
U, BpeMs OT BpeMEeHM HaThIKasACh Ha I[BEThI, Ha-
BEpPHOE, IMbITAJHNCh OTBeJJaTh MATKOM 3aBA3U UJIH
CKalJIuBaOIeica MeXAy IJIONOJHUCTHUKAMU
Biaaru. IIpu sTomM oHUM Kacanuch OPIOIIKOM WJIHA
JanKaMH TO THIYMHOK, TO IECTUKOB Ha OJHOM U
TOM K€ IIBeTKe MJIK Ha Pa3HbIX, TEM CAMBIM CIIO-
coOCTBYA UX ONbIJIeHNIO. BaumMHasa Beiroga ObI-
Jla OYeBHUJHOM: OJHUM — IIHINA, APYTHM — ycC-
1mex B Pa3MHOKEHUH.
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Tak, KO B3BAaHMHOMY yJOBOJILCTBHIO, M Haua-
JlaCh COBMECTHAasA 3BOJIIOIMA ABYX KJIACCOB pacTe-
HUI M XKUBOTHBIX — IMOKDPHITOCEMEHHBIX U Hace-
KOMBIX, IIpeobpa3oBaBuIas *KM3Hb Ha 3emue. ITo-
TOM K ONBLJIMTEJIAM J06aBUINCh HEKOTOPbIE NTH-
IbI U JaXke OTJeJIbHbIe PYKOKPBLJIbIe, HO BCe paB-
HO HaCEKOMBIX CPeJilyl HUX — OI'POMHOE OOJIbIIINH-
~cTBo. O TOM, HAaCKOJIbKO IIJIOJOTBOPHBLIM OKa3a-
© JIOCh 3TO COAPYKECTBO, CBUAETEJIILCTBYET UX He-

BEPOATHOE BH0BOE 00MIMe: IIBETKOBBIX OoJbliIe,
YeM BCeX OCTAJbHBIX PACTEeHHM, a4 HACEKOMBIX
6osbIlIe, UeM BCEX OCTAJIbHBIX KHUBOTHBIX. U Te-
.IIepb yXe TPYAHO IIpeACTaBUTh, UTO KOTAA-TO
MHUD Ha3eMHbIX PACTE€HUH ObLJI ABYXIIBETHBIM, 3€-
JeHO-KOPUYHEBBIM — TOJIBKO B I[BET JIMCTBBI H
CTBOJIOB, YTO He ObLIO OIIEJIOMJAIONIETO MHOTO-
IBETHA JIYTOB M TPOIIUYECKHX JIECOB, HE PACIIPO-
CTPaHAJH TOHYAMIIHNI apoMaT MarHOJUHU U JIaH-
OBIIIN, He IOTpsAcCald KPAacoTOM HEeOOBIYHBIX

OnviieHue ysemra HAcCeKoMblM
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¢dopM M paclBETOK OpXHAeH, a HaJ HUMU He I'yje-
JMU MOXHaThle TPYAATHU-UIMEJIHM, He IOpXaJjwu,
MATKO B3MaxuBasi IIMPOKMMU KDPBLJIbAMH, pas-
HOIIBETHbIe 6a00YKHM M KPOXOTHBIE, IlepeJsuBalo-
mjecss BCeMH IBETaMH PaAyTd AJIUHHOKJIIOBbIE
Koau6pu. U uTo, B KOHIIE KOHIIOB, HEe OBLIO ATOA
1 (QPYKTOB, AAIOIMUX IIPONHTAHHE MHOXXECTBY
3Bepeu u IITHUIL U YKpalllaloUIMX Halll CTOJ.
Tpyano nake BooOpasuTh, Ha KaKWe TOJIBKO
YXUIIPEeHUuA He UAYT PacTeHusl, YTOOBI IIPUBJIEYb
HaceKOMBbIX. BOJIBIIMHCTBO M3 HUX IIpejaJiaraer
BHU3UTEPAM CJAJKWUIA HeKTap, oco6eHHO 6orarsl
UM TPONHYECKIe I[BeThl, HO ¥ CpeAy HAIIIUX eCTh
TaK Ha3bIBa€Mbl€é MEXOHOCHI — HAIIpUMep, KJe-
Bep. YToO6b! ObITH 3aMEeTHBIMHU M3JajIeKa, Y MHO-
TUX pacTeHU#l IBEThl KPYIHbIE, PaCKpallleHbl B
Apuaiilliie KpacKW — OPXHUOAEH, TIOJbIIaH, Ha-
nepctaHkKa. Toil JKe 1jeJIM JOCTUTAET 1 IPYyroi Ba-
PHaHT: HeOONbIIINe U HeB3paYHbIe IBETOUKU CO-
OpaHBI B OOJBIINE COLBETUA — «KUCTH», «KOP-
3UHKH», «30HTHUKH», «CEPeKKH», MHOTAA OHH
OKPYKE€HbI IPKO PaCIBeUEeHHBIMHU JIUCTAMM-OKO-
JOIBETHUKAMHM, YTOOBI ITOJIyUYMUJIACH COBCEM VoK
IMOJIHAA MMHUTAIUS LeJHLHOTO I[BEeTKa, KaK y Ha-
1Ieil Xopolleil 3HakoMoit — pomamkHu. JKeatoe
KOJIBIIO B Ir'OJIy0OOM I1BETKE He3a0yaKu Uau uoJie-
TOBbI€E IIITPHXM Ha JIeIIeCTKaX repaH’d YKa3bIBalOT
NpUJeTeBIIeMy HAaCEKOMOMY KpaTdaWIIuil IyThb
K HeKTapHHKY. Hepenxko xapakTep OKpacKu
BeTKAa CIenuaJbHO ITpUCIocobieH K Ouosorunue-
CKHUM OCOOEHHOCTAM KOHKPETHBIX HaCEeKOMBIX:
OIBLIsieMbIe HOYHBIMHY 0a004KaMM IIBETEHI OOLIYHO
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Oesble, a JHEBHBIMH MYyXaMH-
JKYPYAIKAMM — JKeJIThle; MHOTHE
I[BeThI, AJIs HaC HEB3pauHble, AJIA
myeJ SAPKO CBEPKAIOT OTPaKeH-
HBIMH JIy4aMu yJabTpapuosuera.
He mMeHbUINME IIpEMMYIIECT-
Ba, UeM I[BeThbI, IIOKPLITOCEMEH-
HbIM pacTeHUAM JaJia JUCTBa. Y
OOJIBIIMHCTBA M3 HUX JHUCThA
HIMPOKHUEe — HACTOAI[HE «COJI-
HeuHble Oarapeu». Ilomauaiy
OHM OBLJIM CILJIOIIIHBIMH, OBaJb-
HOU (opMBbI, HO IIO Mepe 3BOJIIO-
Y1 JHCTOBAA INIACTHHA Y MHO-
rux IIBETKOBBIX IIpuobpena
CJOXXHYI0O KOH(pUIrypamumo —
cTajia «Jal4aToil», «Ilajbya-
TOM», «JOJIBYATOM» U TAK HaJjiee.
BarassHuTe Ha JJUCT ropoxa: OH U3pe3aH Tak, oya-
TO Ha JJIMHHBIX Moberax CHUAAT OTHAeJbHbBIE Ma-
JeHbKWe JINCTOYKHU. UTOObI yOeAUTHCSA B JOCTO-
MHCTBaX TAKOro CTPOEHUA, TIOCMOTPUTE, KaK pac-
TeT TOT Ke TOpoX Ha IoJie: XOTh 3apOCjHu U ryc-
Thie, [1a ellle U IepelJieTeHbl « yCHKaMHU» TaK, YTO
1 HEeCKOJIbKUX IIIarOB MPOUTH HEBO3MOYKHO, I10Y-
TH BCe PACTEHUSA CBePXYy AJOHU3Y OJMHAKOBO OCBe-
II[eHBbI COJIHIIEM — JIMCTBS-TO a’KYPHbIe. A 1pej-
craBbTe cebe, KaKOBO ObLJIO ObI HUMYKHUM JINCTh-
M, ecJu OblI BepXHHE ObBLIA KaK «JIOMyXU» (Tak
Ha3bIBAIOTCS B HapoOJie JUCThA MaTh-U-Madexu)?
Ho nucTha He TOJIBKO BOCIIPUHUMAIOT COJTHEU -
HYIO 3HEpruio, OHU ellle ¥ UCIAapAIT BOAY 4yepes
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ocoOble MOpPHI, KOTOpble y CeMeHHBIX pacTeHUM
Ha3bIBAIOTCA yecThulaMu. Y ueM mimpe JaucroBas
IJIaCTHAa, TeM OOJIbIlIe ¢ Hee UCIapseTCA BOJBI.
KoneuHO, B TPOIIMUECKHUX JIecaX C 3TUM HET IIPO-
6yeMbI: TaM TaKas BbICOKaA BIAXHOCTh, UTO BOZia
IIOCTOSIHHO OCa’KJaeTcs Ha JIACThSIX U CTEKaeT C
HUX KalleJblo, HeJapOM TaKHe Jieca Ha3bIBaIOTCA
«I0XKAEBBIMHU» . A YTO Ke oO0HUTaTeNu IMYCTHIHBL?
OHu, KaK M XBOHHBIE, PE3KO YMEHBIINJIN pasMep

Kaxmycot — geppoxaxmyc u kapHezus

287



CBOUX JINCThEB. 3ai/iTe B CAaKCAyJIOBHIH Jiec Tae-
HUOYAb B »KapKux KapakymMax — TaM IIOYTH HET
TeHH, IIOTOMY YTO y caKcayJia JUCThs IIpeBpaTH-
JIHCh B yemryiku. KakTychl IIOLLIH ellfe JaJIbIIe:
OHH U3 JINCThEB CeJIaJId KOJIUYKHA — H BOAY CO-
XPaHAIOT, U 3AI[UINAIOT PACTEHHE OT JKeJaloIuX
MMOXKHUBHUTHCA COUHOU MAKOTHIO.

OT KOHI'JIOMEPATA KJIETOK —
K JIBYXCJOHHOMY «MEHIKY»

Kak BBI y)ke 3HaeTe, IEpPexXOAHON (PopmoOH
MeXXJy ONHOKJIETOUHLIMH ¥ MHOTOKJIETOYHBIMH
KUBOTHBIMH OpraHu3MaMH ObLJIO HEYTO BpoOjJe
apoo6pa3Hoi KOJIOHUH BOJIbBOKca. Ero npespa-
II[eHHe B HaCTOAIIee KMBOTHOE OBLIO CBA3AHO C
OTKa30oM OT (POTOCHMHTE3a U cIeluaIu3anuein K
MNHATAHUIO JPYTUMM KHUBBIMHM Oopranusamamu. Ta-
KUM o0pa3oM, B pa3BHBaIIelcs 6HM0OTe 11apCTBO
JKMBOTHBIX, B OTJINUME OT paCTeHUM, B3AJIO Ha ce-
04 GYHKIMH TaK Ha3shbIBa€MbIX KOHCYMEHTOB, TO
eCcTb nompebumeJieii. OPraHNYECKOT'0 BellecTBa.
U Bce Mx majbHeMIINe NMpeBpalleHnus ObLIM Tak
WM MHade CBSA3aHBI ¢ AaKTUBHBIM IIOMCKOM U 3a-
XBATOM IHINK M, KAK CJIEJCTBHE, C HOJBUMKHBIM
obpasom »ku3Hu. Bee 3To moTpeboBasio 6osee riy-
0okoit nuddhepeHIHAN NN Tejla HA TKAHH, OPraHbl
U CHICTEMbI OPTAHOB.

IInst TOro 4TOOHBI MTepeMemaThCsl, HYXHbI ObI-
JIA OpraHbl ABUKEHUS, YTOOLI OPHEHTUPOBATH-
cA B IPOCTPAHCTBE — OpPTraHbI YyBCTB (3peHHe,
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ocsa3aHue, oOOHAHNE U T.I.), YTOObI MUTATHCA —
opraHsbl 3axBaTa J00bI4YHU, ee MepepaboTKu U yaa-
JIEHUS M3 OpraHM3Ma OCTAaTKOB (IIUIIleBapUTEJIb-
Had U BBIJEJUTEJbHAS CHUCTEMBI). Y BeJHUUeHHe
pa3MepoB BEBI3BAJIO HEOOXOAMMOCTh Pa3BUTUSA
0COOBIX CPEJICTB U3BJIEUEHUA KUCJIOPOAa U3 BOABI
(a 3aTeM M U3 BO3AyXa) U AJOCTABKU €ro, a TaKKe
IMMATATEJbHBIX BEIIIeCTB KO BCEM KJIETOUKAaM TeJjia —
MOABWJINCH JbIXaTeJIbHAsg X KPOBEHOCHAsl CUCTe-
MbI. YCJIO’KHEHHEe OpraHnu3Ma noTpedoBaJio Koop-
OUHAIIUKM OeMCTBUI BCeX ero yacreid — 3apomu-
Jach HepBHasA cucrteMa. IIoCKOJbKY pas3judyHbIEe
OpraHbl 3aKJIaJbIBAJINCh KaK MapHble o0pasosa-
HUs, ObLIa yTpaueHa paAuvajibHasE CUMMETPHUS,
’KUBOTHBIE CTAJIU JBYXCTOPOHHE (OMJjaTepaabHO)
cumMeTpuuHbiMu. HakoHeln, Ha GoJjiee MO3AHUX
3Tanax 3BOJIOIUY YKUBOTHBIX ITIOSIBUJIACh IOTPeO-
HOCTh B aKTHMBHOM OOIIEHUM CO CBOMMH COILJIe-
MEHHUKaMU. OTO IPUBEJIO K PA3BUTHIO Pa3HbIX
Cpe/ICTB KOMMYHUKAIIMM — CHAa4YaJia XMMUUYECKOM
(c moMoOIIbIO TaXyUUX BEIIECTB), a 3aTEM U 3BYKO-
BOM, B KOHIIE KOHIIOB IPEBPATUBIIIEICA B PeYb.

Kak BuAHO, 3BOJIIOINA YKMBOTHBIX 3aTPOHYJIa
ropaszao 0oJIbIlIe aCIIEKTOB YKU3HeAeSATEeJIbHOCTU U
CTPOEHUs OpraHu3ma, 4eM y pacteHuii. Ilosatomy-
TO NpeACTaBUTEJM >KMBOTHOIrO IiapcTBa u 0OoJiee
pa3sHooOpas3HHbI.

IlepBbIM mIATOM IIpeBpallleHUA HIaPOBUAHOU
KOJIOHHHM OBLIIO pa3jiejieHHe KJIETOK Ha JBUTalo-
e, cHaO)KeHHBbIE JKI'YTUKAMHU WJIM PEeCHUUYKa-
MH, ¥ Ha Oe3KTI'YTHUKOBbI€ KJIETKM, BBINOJHAIO-
II1e B OCHOBHOM (pYHKIIUIO IepepaboTKU MUY U
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3aracaHusd MUTATEJbHBIX BeljecTB. B pesyabTaTe
chopMHPOBASIUCH HAYUATKU ABYX TUIIOB TKaHe —
3KTOAEPMBI U JHTOAEPMBbI. ¥ OAHUX KMBOTHBIX
KJIETKM CO KT'YTHKAM{ ¥ PECHUUYKAMH OCTAJIMCH
CHapy>k#, KaK U Y BOJIbBOKCa (II03TOMY-TO oOpa-
30BaHHAsl UMM TKaHb M HA3bIBAETCA «3KTO-», TO
ecTb Hapy’kHaf), a 3HTOJepMaJibHble KJIETKU
chopMupoOBaii BHYTPEHHIOI (OTCIOa «3HTO-»,
TO €CTh BHYTPEHHSAS) YaCTh OPraHu3Ma. ITo MHO-
TrOYMCJIEHHbIE YepBH. Y APYTUX XKe IMOJIOXKeHHe
JBYX 3TUX OCHOBHBLIX TUIIOB KJETOK OKas3aJioCh
IIPSAMO IPOTHBOIIOJIOXKHBIM — TaKOBBI I'yOKH, a
TaK)XKe KHIIEeYHOIIOJIOCTHBIE.

800U UA nosrOCMU meaa
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CaMbpIM apxXaM4YHBIM K3 BCeX MHOTOKJIETOY-
HbIX XKMBOTHBIX, COXPAHUBIINX KT'YTHKOBBIE
KJIETKHU CHApYKH, II0 IPABY CUUTAETCSI KPOIley-
HBbIN, IJIMHOM BCETO YeThipe MUJIJINMETPa, O0UTa-
TeJb MOpPed TPHUXOIJIAKC, OTKPBITHIM B KOHILE
XIX crojeTusi, HO A€TAJIbHO U3yUYEHHBIA TOJBKO
B Hamu nuu. OH HACTOJBLKO CBOCOObIYEH, YTO ero,
€JUHCTBEHHOT'O, BBIJEJIMJIUA B OTAEJbHBIA TUII —
IInacTuHUYaTHIE.

IIpeacraBbTe cebe KPOXOTHBIM IJIOCKHI KO-
MOUYEeK J>XHBOTO «BeI[eCTBa», 3aKJIOUEHHBIA B
CJIOM KJIETOK CO KT'YTUKaMHM, I10J] KOTOPBIM HaX0-
OATCSA KJIETKH, 00pasymolue PhIXJYI TI'OMOTeH-
HYI0 TKaHb — IMapeHXUMY: 3TO U €CTb TPHUXOII-
jgakc. OH KUBeT, NPUJENUBIINCh K KaKOU-JIU00
IMOBEPXHOCTHU «OPIOIIHON» CTOPOHOM, NBUTAThLCS
MOJKET B JII0OOOM HaITpaBJIeHUU («TOJIOBbI» ¥ HETO
HET) C IIOMOIIbI0 OMEeHUS KTI'YTHKOB («KOHEUYHOC-
Teil» ToXKe HeT). JKryTukaMu 'ke BOKPYT TPHUXOII-
JIJaKca CO3/1aeTCs TOK BOJbI, IOATOHAIOIINHN K He-
MY NHUIIEBbIe YACTUYKU. ITH YACTUYKU 3aXBaAThI-
BalOTCA KJETKaMH NapeHXuMbI (00IIero «pra»
HeT), HaXOJAIINMUCSA ¥ IOBEPXHOCTH TeJia, ITocJjie
3axBaTa OHU IlepeMellalTcs B I1y0hb TeJia, YTOObI
IepeBapuTh CBOIO J0OBIUY (IIOJIOCTH AJIS MUIIeBa-
peHus, TO ecTb KUIIIEUYHUKA, TOXKe HeT). Becmosioe
PasMHOXKeHHE, KaK 3TO BOAUTCA Y IPUMHUTUBHBIX
CYIIIeCTB, COCTOUT B IIPOCTOM AeJIeHUH HUJIH ITOYKO-
BaHUH, HO Y TPUXOILJIAKCA YK€ eCTh ¥ HACTOsIIIee
II0JI0BOE Pa3MHOXKeHUe, CBsI3aHHOe C IIPOU3BO/ICT-
BOM SMHIIEKJIETOK U crnepMmaTo3oufoB. Ecau Tpu-
XOIlJIAKCa pas3ApoOUTh Ha OTAeNbHbIE KJIETOUKH,
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TO OHH, NMOBHUHYSCH MM OJHUM BEJOMOMY HH-
CTUHKTY, CIOCOOHBI CITOJI3AThCSI B KOMOYKH,
Ka'KIbld M3 KOTOPBIX BbIPACTaeT B OTHAEJbHBIHA
TOJIHOIIEHHBI OPraHU3M.

HUrak, mosiBjleHHe TPHUXOIJIAKCA ObLJIO Iep-
BBIM HIAroM B AJIMHHOM IIYTU Pa3BUTHA I[apCTBa
SKUBOTHBIX. YTO ’Ke ObLJIO fajbie?

A nanbire 6b1J10 0OOpa3oBaHue BHYTPeHHEH 110-
JOCTH TeJjla — KHIIeYHOM, coolmiampuieiics c
BHEIIIHeH cpejoil eIMHCTBEHHBIM OoTBepcTueM. U
9TO OBLJIO HACTOSIIE « PEBOJIIOIIHEH » , TOCKOJBbKY
O3HAYaJI0 IepexoJi K COBEpPIIeHHO MHOMY THIIY
MAIIeBapeHUsI — He BHYTPHUKJIETOYHOMY, KaK y
BCE€X OJHOKJIETOUYHBLIX M PacTeHU# (COXpaHUBIIIe-
MyCs M YV TPHXOILJIaKCa), & XapaKTepHOMY [JIs
OOJILIIIMHCTBA >XUBOTHBIX BHEKJIETOUHOMY (ero
elle Ha3bIBAIOT NMOJIOCTHBIM IHIEeBapeHHEeM).
Tax o6pas3oBaJics « MEIIIOK» C JBYXCJIOMHOM CTeH-
KO — CHapy>KM OKPY>KEHHbIM IJKTOJepMOM, a
BHYTPHU BBICTJIAHHBIA S9HTOAEPMOM.

Cpean coBpeMeHHBIX HUBIINX >KHUBOTHBIX
eCcTb HEMAaJIO ITpeICTaBUTeJIe, o0IIjasi cxeMa CTpO-
€HHUS KOTOPBIX BBIMISIAUT MMEHHO KaK «MEIIIOK» .

I'pebHesuru
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TaKoBbI KHIIEYHOIMOJIOCTHBIE U OJIM3KHUE K HUM
rpe0HeBUKH, a TaKJKe IIJIOCKHEe YePBH — BCe 3TO
oTAeJIbHbIE THUIIBI KUBOTHbIX. IIpaBma mopuac
OHHU TaK YCJIO’)KHEHBI BCSIYECKUMHU BTOPUYHBIMU
00pa3oBaHUSAMU, UTO YBUAETb B HUX 3TOT «II€PBO-
MeIlIOK» — HYXKHa OoJiblnasa aHTa3us.

BOT YEM, OKA3BIBAETCA,
MbI MOEMCHA

YacTo ObIBaeT, YTO 3a OOBIIEHHOCTBIO IIOBCE -
HEeBHOM »KM3HU MbI He 3aMeuaeM, C KaKHUMHU dyje-
caMH NPUPOALI HAM IIPUXOAUTCA HUMETh [eJIo.
IIpuBBIKHYB C JeTcCTBa PacTHpPaTh TeJ0 CaMOM
00OBIYHOM I'yOKOM, KOTZJa MOEeMCS MOJ TopsAYel BO-
JIOii, MBI Ja’Ke He 3alyMbIBaeMCs, UTO y HAC B py-
KaXx He UTO HHOe, KaK CKeJIeT MOPCKOT0 JKHUBOTHO-
ro, IpeACTaBUTEJIsI 0cO00Oro THUIIA >KHBBLIX Opra-
HU3MOB, He TOJIbKO OJZHOTO M3 CaMbIX apXauy-
HBIX, HO U 00pEeTIIIero cBOii 0coOblii MyTh MOpPdo-
JIOTUYECKOM DBOJIIOIMN. ITOT THUII TaK U Ha3bIBa-
ercsa — I'yoku. O gpeBHOCTH ryOOK IOBOPUT TOT
dakT, 4TO y>Ke B KeMOPHUMCKHX MOPAX, TO €CTh
okoJio 600 MUJIJTMOHOB JIeT TOMY Has3ajl, OHU ObI-
JIX He MeHee, ecJIi He 6oJiee pa3HOOOpa3HbI, YEM B
HacTosIee BpeMs.

BreimrHuit BuA U cTpoeHUe TyOOK CTOJIb HEO-
OBIYHBI, YTO YUYEHELIE JOJITOe BpeMs Jarke He MOT-
JIX HAHTH UM IIOAXOASIIee MECTO B eCTeCTBEHHOM
cucTeMe IIpupoaLl. B cpegHue Beka MX BMecTe C
HEKOTOPBIMHU JPYTUMHU « CUAIUNMHU » XKU3HEeHHBIMHA
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Tyanemnas zybra

¢opmamMu (IOJUIIBI, MINAHKH U ]PYTHE) Aa’Ke BbI-
JeJISIJIA B IPYNNY TaK Ha3bIBA€MBIX «300(HUTOB».
JIums k kou1y XVIII croseTnsa, u3yuyuB MUKPO-
CKOIIMYeCKOoe CTpPOeHHe TryOO0K, CIeIl[MaJIMCThI
MIPHUIIJIA K BBIBOAY, UYTO OHU BCe-TaKU MMEIOT Jie-
JIO C HACTOSIIMMH KUBOTHBIMU — YyKe He OJIHO-
KJIETOYHBIMH, HO eIlle U «He ITOJIHOCThIO» MHOTO-
KJIETOYHBIMH.

YT0 ke TaKOro 0cOOeHHOr0 B ry0Kax, UYTo A0JI-
roe BpeMsl MeIlIajio MOHATb UX UCTUHHYIO IIPUPO-
Iy? 9TO COBEpPIIIEHHO HEMMOABUXKHbIE OPTraHU3MHI,
(hopMoOii HaMOMHUHAaIOITME HATLJILIBBI UJIX HAPOCThI
Ha KaMHSIX, MHOTJ[a KYCTUKHW, BOPOHKH, YaIlIH.
TeJjio ryOKM JIETKO PBETCSA MM KPOIIMTCA; HA M3-
JIOMe BUJIHO, UTO OHO COCTOHUT M3 KAKOU-TO IIOUTH
OLHOPOJAHOM ITOPUCTOM Macchl (ellje OAHO HayYHOe
Ha3BaHUWE TUIIa TY0OOK — NMOPMCTHIE), Yallle BCEero
C CEepAIeBUHHOM ITOJIOCTBHIO. ¥ T'yO0OK HET IOUYTH
HUKaKUX 3a4aTKOB TKaHe! M OPTaHOB, IIPUCYIIUX
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0oJ1ee BHICOKOPa3BUTHLIM YKUBOTHBIM, BCsl Audde-
peHIManus Tejla 3aKOHUYMJIach Ha cTaguu opMu-
POBaHUS OT/JEJIbHBIX TUITOB KJIeTOK. IloaTomy Te-
JIO 3THUX CTPAHHBIX XMBOTHBIX HACTOJBKO cJ1ab0
WHTEIrpupoOBaHO, YTO M3 JIIOOOI ero oTheleHHOM
YaCTH MOJKEeT BbIPAaCTH HOBBLIM OpPraHu3M, a IIpO-
TepThie Uepe3 CUTO KJIETKH, eCJIM UX IIOMECTUTD B
MOAXOAAII e YCJIOBUS, CIIOJ3AI0TCA KYUYKaMU U
00pa3yT HECKOJIbKO HOBBIX I'ybok. [la u Ha
BHEIIHUE Da3/Pa*KUTeNU 3TH >KUBOTHbIE IIOUTHU
HUKAaK He pearupyioT. Her, He 3psi ofHO BpeMs UX
cyuTaJn He OoJiee yeM 0COOBIMU KOJIOHUAMM pas-
HBIX OJJHOKJIETOUHBIX IPOCTEHIIIUNX.

U Bce-Taku ry0Ka — 3TO AeHCTBUTEJIBHO MHO-
TOKJIETOYHBIA OpPraHu3M, II0 YPOBHIO DPa3BUTHUA
CTOAIMI HECKOJBbKO BbIllle TPHMXOIMJIaKca. B ya-
CTHOCTH, TeJIO I'yOOK y’Ke ITOCTPOEHO 110 IIPUHIA-
Iy «MellIKa» C ABOMHBIMH cTeHKamu. Ho ecau y
00JILIIMHCTBA MHOTOKJIETOUHBIX YKUBOTHBIX KTy~
TUKOBBIE KJIETKM 00pa3yloT HApPYKHYIO CTEHKY -
TeJia, TO Y T'YOOK OHM BBICTHJIAIOT €r0 BHYTPEH-
HIOIO IIOJIOCTh. M 3TO MO3BOJISIET CUMTATh, UTO
CXOAHBIN « MEIIIOYHBIN» IIJIaH CTPOEHUSA Impuobpe-
TeH ryOKaMu He3aBHU-
CUMO OT MPOYUX KHU-
BOTHBIX, TO €CTh B pe-
3yJIbTaTe TaK Ha3biBae-
MO# «IIapasljIeIbHOMN»
apouttonuu. IIpocTo nmpu-
porna «mompoboBaJia»
TaKO# BOT, KaK y ry-
00K, BapuaHT IIJaHa CmpoeHue zybok
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CTPOEHUSA TeJia, HO « BLISCHUJIA» , UTO OH MAJIO Iep-
criekTuBeH. Tak aTu cTpaHHbIE CO3aHUS M OKa3a-
JIICh BBITECHEHHBIMH Ha «3aJBOPKHU» 300JI0THYEC-
KOI mcTopuu 60Jiee MTpOFPECCUBHBIMHU KUBBIMHU CY-
miecTBaMMu. XOTsI, C APYroil CTOPOHBI, KaKue Ke
9TO «3aJIBOPKHU»: I'yOKHU BIIOJIHE IIPOILBETAIOT B CO-
BPEeMEeHHOM MHUpe U AOCTATOYHO Pa3HOOOpa3HEI.
Msorue ry6ku — oOHUTATEeNNM TPOMUYECKHUX
Boa MupoBoro okeana. Haubosblee nx pasHoo6-
pa3ue NPUXOAUTCSA Ha coobIIecTBa KOPaJJIOBBIX
pudoB. JI106AT OHU CEJUTHCA U B IPUOPEKHBIX
BOJax Ha KaMeHUcToM AHe. Cpeau HUX 0CO0O BBI-
JieJiseTcsd CBOMMU KPYITHBIMU pasMepaMu Tak Ha-
3piBaemasa «Yama HenrtyHa». CoBceM HegaBHO
ryoxku oOHapy KeHbI Aake Ha JHe IIyOOKOBOX-
HBIX BIIaJIMH: PEKOPACMEHOM SIBJISIETCS MOPCKOM
epUIMK, HaJJeHHbIN Ha riiyOouHe
10 Teicsiy MmeTpoB. U KaK TOJIBKO
3TOo aMop(dHOe co3xaHme BhIAEP-
KMBaeT THUTaHTCKoOe JaBJIeHUe
BoAgsAHOro crosba?! OOmupHeii-
e CKOIIEHWS HEeKOTOphIe
CTEKJAHHbIEe TYOKH 00pa3yioT B
XOJIONHBIX Boxax. Hampuwmep,
aHTapKTUYECKUII MaTEPHUK OIIO0-
siCAH IIUPOKOM IT0JIOCOM MAacco-
BBIX IIOCEJIEHUHN ITUX CYUIEeCTB
Ha riiyouHe 100-500 meTpoB.
Ho u B mpecHBIX BomoeMax
ry0OKM TaK’Xe BCTPEYaloTCs:
Cmewxaannas  KOMKOBaTble MJIM cJIabo BeTBS-
2ybra mrecs KOJIOHUY 6OQATH CepOBaTO-
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3€JICHOBATOrO I[BETAa MOYKHO YBHIETh B MeJJIeH-
HBIX peYKaX, Ha MeJIKOBOJbsSX 03€p U IIPYIAOB.
Ona moceyisseTcsi Ha KaMHSX, IIPUTOIIJIEHHBIX KO-
pArax, 3aTOHYBIIIHUX CTBOJIaX U BETBSX J€PEBLEB.

JHHUBOTHBIE UJIN PACTEHUA?

Ha 6epery mopst mocJie mrTopmMa o0bIYHO OCTa-
IOTCS T'PSAABI BLIOPOIIIEHHBIX BOJIHAMMU 3eJIeHOBa-
TBIX WJIKU OYPBIX CIIYTAHHBIX OCTATKOB ITOABOJA-
HOM >KU3HU, OOIIIMM BUJOM HAITOMUHAIOIINX pac-
Teausa. OJHU U3 HUX JEHCTBUTEJBHO SIBJISIIOTCS
pPacTUTEJbHBIMH OPTaHU3MaMH — 3TO BOJOPOC-
au. Ho B aTX KyuyKax momajaeTcs U «MOPCKas
TpaBa» COBEPIIIEHHO MHOTO pofa — KHBOTHOTO
ITPOUCXOXKACHUS.

ITonpoOyiiTe B ryie nepemnyjeTeHnuil OTbICKaTh
TaKyio ellle He YCIEeBIIYI0 00COXHYTh Ha COJIHIIE
«BETOYKY» U, IIOMECTHB B IIOCYAMHY C UYHUCTOH
MOPCKO# BOJOW, BHUMATEJbHO PacCMOTPUTE ee
IIOJ] YBEJIMUUTEJIbHBIM CTeKJIOM. BBl yBUANTE, KaK
Ha KOHYHMKAaX 3TOM BETOUKHU CHUIASAT KaKHe-TO CJIH-
3UCThle KOMOYKM, KOTOPHIE, €CJIM UX He TPeBoO-
SKUTh, MMOTHUXOHbKY HAYMHAKIOT IIEBEJUTHCS, BbI-
TSATUBAIOTCA B AJIMHY, CTAHOBSACH MOXOXKHMMHU Ha
KPOXOTHbIe KYBIIMHUYMKH, X HAKOHEI[ II0 Kpaio
TAKOTr0 KYBINMHUYMKA BIPYr BbLIPACTaeT BEHUHUK
MHOTOUYMCJIEHHBIX MATKHUX 1IynaJjel. 11 okasbiBa-
eTcs, UTO BCSI 9TO «BeTOUKa» He UTO MHOEe, KaK KO-
JIOHMS IIOJIMIIOB, & KaXKAbIA >KHUBON «KYBIIWH-
YHK» C H[YIaJbIaMU U €CTh OTAeJbHbBINA IMOJIHII.
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BoabmuHCTBO KH-
IIIeYHOITOJIOCTHBIX Cy-
HIeCTBYeT KaK Obl B
IOBYX HIIOCTAacAX —
KaK y)XKe YIOMSHYThIe
MOJIMIBI U KaK Meay-
3s1. Ho He cienyet ny-
MaThb, UTO 3TO pPa3HbIE
BE€TBH 3BOJIIOILUOHHO-
ro JpeBa KUIIEYHOIIO-
JocTtHbIXx. Ha camom
Jiejie IOJUINBI U Meay-
3bl — IIPOCTO pa3HBIe
CTagUU >KU3HEHHOTO
IUKJIA OQHUX U TeX Ke
BUJOB Y)KMBOTHBIX, KOTOPBI Ha3bIBaeTCS Yepexo-
BaHMEM IOKOJIEHMH (BBbI ¢ TAKUM criocoboM pas-
BUTHUS MO3HAKOMUJIUCH, KOTa YATAJIU IIPO BOXO-
pocau). Becnojsibie 0co61, TO eCTh ITOJIUIIbI, Ya-
1I[e BCEro CUAsiune, pa3MHOXKAIOTCA MIOYKOBAHU-
eM uau aejeHueM. [loTroMku ogqHOM 0coOM-poOIO-
HavYaJIbHUKAa MOTYT CTaTh JUOO APYTUMH ITOJIUA-
namMu, Jubo mMenysamu, MJaBalOIIUMHU B TOJIIIE
BOJBLI M PAa3MHOXKAIOIIMMMUCS ITOJIOBBIM IIyTEM.
Meaysa moJjiydyaeTcsi IyTeM IOINEPEeYHOTO Jieje-
HUSA IIOJIMIIA: cHavajia obo3HauaeTcsd IOSICOK,
KOTOPHIN Bce riiybsxke IepeTsiruBaeT TeJIO IIOJIU-
a 1 HaKOHel] «Ilepepe3aeT» ero, OToOpBaBIIIas-
cAd KOHeYHasl 4acThb IIepeBOpPauYMBaETCSA PTOM
BHH3, BBITAHYTOE TeJIO IpeBpaliaeTcs B YIIJIO-
II[eHHBbI 30HTHK — BCe, MeJy3a rOTOBa K caMo-
CTOSITEeJIbHOM >KU3HU.
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Ilonunel — KUBOTHBIE-HEBEJIUUYKH, UX pas-
Mepbl PeIKO IIPeBBIIMIAIOT HECKOJbKO CAHTHUMET-
pOB, HO OBIBAIOT M UCKJIOUeHHus. Tak, 6paxuole-
PMAHTYC AOCTHUraeT METPOBOM BBICOTHI, IIpUUYEM
€ro «poT» OKDPY2KAIOT HACTOAIINE 3apOCJHd U3
IIOYTH YEeTHIPEXCOT LIyHaJIell, a Y }KUBYIIeH y 110-
Oepexbs ABCTpaJIMM aKTHHUM CTOMXaKTHCaA
TOJIBKO JJMaMeTp POTOBOTO AUCKA COCTABJSET Iie-
JBIX Iojitopa mMerpa. Ho 0coGeHHO KpPYIHBIMU
OBIBAIOT MeAy3bl, CPel HUX €CTh HACTOsSI[HUe TH-
raiTel. Hanpumep, y nuuanem guamMeTp 30HTHKA
JIOCTUTaeT ABYX METPOB, a JJUHA CBHCAIOUIMX
BHU3 TOHKHUX 1{ynaJen — a0 30 MmeTposB!

Medysut
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KumeuyHomnoJiocTHbIEe 00J1a7al0T BecbMa 3(¢-
(beKTUBHO¥ cUCTEMOIi, KaK 3alfUIaonieid ux oT
BparoB, Tak W II03BOJISAIOIIEN yMEpIIBJIATL JO-
BOJIbHO KPYIHYIO NOOBIYY — pbIOEIIeK, HaIlpH-
Mmep. Peub uzeT 06 0cOOBIX CTPEKATENbHBIX KJIET-
KaX, KOTOpbIe pa3bpocaHbl 110 BCeil TOBEPXHOCTH
TeJia, HO HauboJiee rycTo CUASAT Ha IyHaJbliax 1
BOKDPYT POTOBOTO OTBEpPCTUSA. ITa OCOOEHHOCTH
CTOJIb XapaKTepHa AJIA KUIIEeUYHOIOJOCTHBIX, YTO
ellfe OAHO Ha3BaHUe IIPeJCTaBUTeJIei JTaHHOTO TH-
I1a — CcTpeKaromue.

CrpoeHue cTpekaTeJbHON KJETKH HA yIUB-
JieHUe cJIoKHO. Ee moJsiocTs, IpUKpPBITAsA cCHApPY-
KM 0cO00# KPBIIIEUYKOM, 3aI0JHEeHa SIJOBUTOMI
KUJKOCTBIO, B HEell JIEJKUT CBEePHYTas CIUPAJIbIO
TOHKas CTpeKaTeJdbHasgd HHUTh, CHaOXeHHas
TBEePABbIMU IIUNHUKAMU WU MOKPHITAS KJIEHKOU
cybctaHIueil, a Ha BHEIIHeH CTOPOHE KJIETKH
nMeeTcs: 0COObIil YYBCTBYIOIIHUM BOJOCOK. CTOUT
KOCHYThCS 9TOTO BOJIOCKA, KaK KJIETKAa MTHOBEH-
HO «BBICTPEJINBAET» CTPEKAaTEeJbHOM HUTHIO, KO-
Topasi JubOO BOH3aeTCA B TeJIO XMUIHMUKA WJINA
JKepTBHI, JINOO IPUKJIENBAETCS K HEMY, & SIHOBU-
TOE COJIeP>KUMOE ITOJIOCTHA M3JIUBAETCS HAPYKY.
A TIOCKOJIBKY KJIeTKH CHUAST I'yCTO, TO cpabaThI-
BaeT CHCTeMa «3aJIIOBOTO OTHs»: CBOM HUTH,
CJIOBHO ITO KOMaH/ie, «BbICTPEJHNBAIOT» BCe 0JIN3-
pacrnoJIoXKeHHbIe KJeTKU. B pe3yJsibTaTe NpUYH-
Ha TPEeBOTH IToJIyyaeT AOOPYIO MOPIUIO IMapaiu-
3YIOIIEero 3apsaa, JAa BJoOaBOK ITOPO# OKa3bLIBa-
eTcs IIPOYHO ONYTAaHHOM KJIEMKON ITayTHHOU
MHOXKEeCTBa HUTEH.
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Cuna sanaa y KPYNHBIX KHIITEYHOIIOJOCTHBIX
BecbMa BeJuKa. Tak, MHOrve aKTMHMM BbI3bIBa-
IOT O’KOTHU U MHOT/A AaKe CHUJIbHOE OIyXaHue Ko-
sku. Cpegu MOPAKOB 0c000 AYPHOM CJIaBOM IOJb-
3dyercs meaysa ¢puzanua. Ee ApKo pacKpalleH-
HBIIA 30HT, HAIOJHEHHBIH BO3JyXOM, IIOAOOHO
miaaBaTeabHoMy Iy3sipio Ha 10—20 canTHMeTpOB
BO3BBILIIaeTCA HAJ BOAOMI (3a UTO ee ellle Ha3bIBa-
IOT MOPTYTraJIbCKMM KOpPaOJMKOM), a TOHKHUE U3-
BuThle 1ynaabna Ha 20-30 meTpoB cBucCAOT
BHH3. ¥ IOpaKeHHOro Gusajueil yeloBeKa Ha-
CTyIlaeT YaCTUUYHBIN IMapajud, TaK 4YTO Aa’ke XO-
POILIN IIJIOBEl] II0gBepraeTcs cepbe3HOMY MCIIbI-
TaHMIO, & P 0C000 CHJIILHOM OTPAaBJIEHUU MOYKET
3axJIEOHYTHCSA ¥ YTOHYTH. A BOT S/ IIOJIUIIOB 30-
aHTapmii, Kak HeJIaBHO BBIACHUJIOCH, IO CBOEH
TokcudHocTu B 200 pas mpeBocXoAuT s KooOpshl!

Ocoby1o c1aBy MHOTHMM OOHUTAIOIUM B TPOIIM-
YeCKHX BOJlaX KOJIOHMAJNbHBIM KHIIIEYHOIIOJOCT-
HBIM IIPMHECJM UX BbIJAIOUIMECS CTPOUTEIbHbIE
CIIOCOOHOCTM — TAKOBBLI KOPAJIJIOBbIE IOJIMIIBI.
ITocTosTHHO AENSCh U NMOYKYSACh, OTAEJbHbIE 0CO-
01 He TepAIOT CBA3b APYT C APYI'OM, a COODIIIAIOT-
CA TTOCPeAICTBOM TPpyOOoUeK — BBIPOCTOB ITHILEBA-
PHUTEJbHOM MoJIocTH. B uTOre mojydyaercss HeKUM
«CBEPXOpPraHu3M» — KOJOHUSA, COCTOALIAS IIO-
POl 13 MUJUIMOHOB KPOXOTHBIX CYIIECTB C IIOYTH
YTO eJUHOM, OOIIeil JJIsi BCeX NMUIIleBapUTEIbHOMN
noJyiocteio. OHM M3 HUX CKEJETHBIN MaTepuas
OTKJIAJbIBAIOT BHYTPH CBOEro TeJia, APyrue Hapa-
IIUBAIOT €ro BOKPYr Hero M3 opraHmdeckoro (y
TOProHapMii) NI U3BECTKOBOTO (Y MaJApPenopoBhIX

301



Kopaanwt

KOpaJIJIOB) MaTepuaja, NPUAAIOUIEro KOJOHUU
YAUBUTEJbHYIO ITPOYHOCTHh. KPOXOTHBIE XHBOT-
HbI€ M3 IIOKOJIEHUSA B IIOKOJIEHHE CO3Jal0T OO0
«CKeJIeT» BCell OrPOMHOM KOJIOHMU — OHM yMHU-
paroT, a pe3yJIbTaT UX TPy/Za OCTaeTcs.

ITH KOJIOHUH B BhICIIIEH cTelleHN padHoo0pas-
Hbl. EcTh cpeay HUX cTeJoliuecss U JPEeBOBHU[-
HbIe, IEPUCThIE U II0X0XKHe Ha ePIINK JJIS MbIThSA
Imocyabl, MOAYIIKOOOpa3Hble MU B hopme Jieme-
mek. HekoTopble KOJIOHUM HEBEJIUKH, Aa U KU-
BYT CPaBHUTEJbHO HEJOJITO; HUX-TO MHOTJA M
MOXXHO HANTH BLIOPOIIEHHBIMU Ha MOPCKOU Oe-
per. JIpyrue >ke pacTyT Ha OJJHOM M TOM Ke MecTe
MHOTHE COTHH ThICAY M Ja’Xe MUJJIUOHBI JIET, 00-
pa3ys OrpoMHble U3BECTKOBbIe MAaCCHUBBLI — 3HAa-
MEHUTHIE KOPAJIJIOBbIe PU(BI.

B ux npoucxoxaeHUHN HeMAJO 3arajo4yHoro.
JKuBbie moumbl HaceJad0T B KOPaJIJIOBOM pude
TOJBKO XOPOIIO OCBEHIeHHBII U NIPOTrpeThbId
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IIPUIIOBEPXHOCTHBIN CJI0M, Ha IiIyOuHe ke pud —
IIPOCTO CILJIONUIHASA I'JIbI0a MOPHUCTOrO N3BECTHAKA,
HacToAIuNA «MepTBLIX foM» . Ho Beap aTu roryou-
Hbl OYEeHb JOarke mopsaaouyHeie. Hampumep, Ha
aToJute JHUBETOK B THUXOM OKeaHe C MOMOIUILIO
OypeHUsi yCTAaHOBUJIN, YTO OCHOBAHHE KOpPAaJJo-
BOTO «JJOMa» HaXOAUTCS Ha IJIyOMHE CBBIIIE OJ-
Horo Kmiomerpa. KTo »xe Tam ero crpou?
HagepHoe, aeno npoucxoauao tak. CHauana
Y OCTpOBa Ha IOAXOAAINEN IiayOmHe HadyMHAIOT
pacTH KOpaJLJIOBble KOJIOHMU — IoJiydaercs Oe-
perosoii pud. Ho miranera 3eMis, Kak BbI 3HaeTe,
BCe BpeMsA «JBIIIAT», U II0J] BO3JAeCTBAEM pas-
JIUYHBIX TEKTOHUUECKUX CUJI OCTPOBA BHIPACTAIOT
WJIN, HA000pOT, MOrpy2KaloTcA B Boay. Ecau Kio-
YOK CYIIM CpeAUd OKeaHa BAPYI HaUMHAET PacTH
BBBICh, €T0 KOpPaJIJIOBOe oOpaMJieHHe OKa3bIBaeT-
cA BBIIIE YPOBHSA BOABI U IIOJ AeMCTBHEM 3PO3UU
IIpeBpalaeTca B IPEBOCXOAHBIN IJIAXK U3 6ejioro
necka. Eciiz ocTpoB norpyskaeTca B MOPCKYIO IIy-
YHHY, TO OH 3a cO00¥i yBJIEKAeT U CTPOUTEJIeH KO-
paoBoro puda. Ho ecau aTo morpysxkeHue npo-
UCXOAUT MeAJIEHHO, OUeHb MeJJIEHHO, TO OCTalo-
muyecs y MOBEPXHOCTH IOJHUIIBI yCIIeBaIOT Hapa-
IIMBATh CJHEAYIOUIMH «dTa’k» CBoero oO0Iimero
«AoMa» — U TaK U3 BeKa B BEK CAaHTHUMETpP 3a

O6pa3sosarue Kopanno8ozo puga

303



canTuMetrpoM. I HaKoHeIl, Korjaa Ioj BOJAOM HC-
ye3aeT IOCJeAHUN KJIOYOK OCTPOBHOM CYIIIM, HA
IMIOBEPXHOCTH OCTaeTCA KOJIbI[0O KOPaJJOBOTO
aToJLIa C JIaryHOU IocpeanHe.

CAMBIE PA3HBIE YEPBHU

B crapozaBHUe BpeMeHa, KOrja y yUeHLIX He
ObLJIO HY CIIEIUAJIBHOM TeXHUKHU IIPEIapoOBKH, HI
MHKPOCKOIIOB, OHU 3aYacTyIO CYAHJIHN O IMOJIOXKe-
HUU "KUBBIX OPraHU3MOB B €CTECTBEHHOU CHCTEME
IIPOCTO MO UX BHemIHeMy Buay. Y mosrtomy MHO-
rux 0ecIiO3BOHOYHBIX JKUBOTHBIX C BBITSIHYTBLIM
TeJIOM 1 0e3 HOT Ha3bIBaJIM IIPOCcTO YepBAMH. I]o-
TOM OKa3aJIoCh, YTO, C OAHOMN CTOPOHBI, 3TU «Uep-
BH» ropaszo 6ojiee pa3dHOPOAHBI, YeM, HalIlpuMep,
IMIO3BOHOYHbIE JXUBOTHbIE. A C APYroil CTOPOHBHI,
HEKOTOpPbIe OPraHM3MbI, Ha HACTOSIIHNX YepBeii
Kak OyATO BOBCe He IMoX0o)Kue (HalpuMep, KOJIOB-
PaTKH, KOTOPBIX HAPAAY C MOJHIAMM IIOHAYATY
OTHOCHJIX K YK€ 3HAKOMBIM BaM «300(hpUTaM»),
HA CaMOM JieJie pOJACTBeHHbI MMEHHO YyepBeobpas-
HbIM (popmam. [ToaTomMy, XOTA B OOBIIEHHOM $3bI-
Ke CJIOBO «YepBb» OCTAJIOCh B CBOEM HCXOJHOM
CMBICJIE, B €CTECTBEHHOM cHCTeMe >XMBOTHOIO
apcTBa TaKo# o0lIeil KaTeropuud B HACTOALIlee
BpeMs HeT. A eCTh HECKOJIbKO Pa3HbIX TUIMOB Oec-
MMO3BOHOYHBIX JXMBOTHBIX, C KOTOPLIMU MBI Ceil-
Yyac ¥ I0O3HAKOMUMCH.

C runa Ilnockue yepBU HaYMHAETCA TOT HaU-
0oJiee KPYIHBIA pa3ziesl eCTeCTBEHHOM CHUCTEMBI,
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KOTOPBIA 00beJMHAET ABYyX-
CTOpPOHHEe (MU OUJIaTepaib-
HO) CHMMETPUYHBIX >XHUBOT-
HBIX, TO €CTh TAKHX, ¥ KOTO-
PBIX, KaK y Hac ¢ BaMH, eCTb
IIpaBas U JIeBasi CTOPOHBI Te-
ga. OHM 4Ype3BLIYANHO IIPH-
MUTHBHBI: OOHIMHM IIJIaH
CTPOEHMA TeJla, KaK U Y KH-
IIEeYHOIOJIOCTHBIX, HAIIOMM-
HaeT BCe TOT JKe «MEeIIOK»,
NOCKOJIbKY KHUINEYHASA 10~  [Trgnapus mopckas
JIOCTh CcOO0IIjaeTcss C BHeEII-

Hell cpeloil eJMHCTBEHHBIM OTBEpCTHEM (OHO ¥
3THX YepBeU pacloJio’KeHO Ha OPIOIITHON CTOPOHE
Tesia). A MHOTrMe npeJCTaBUTENH KJjlacca TypoeJ-
JApU [a’ke COXPAaHUJIM PeCHUYKHU Ha TeJe. IIpu-
MeyaTeJIbHO, YTO y Haubojiee IIpPOTpecCUBHBIX
IpeACTaBUTeJed TUIIa — MNJAaHAPUM — KHIIeY-
HUK CTOJIb CUJILHO pa3pacTaeTcs, 4To OepeT Ha ce-
04 GpyHKIUU pacnpeAeanTeIbHON CUCTEMBI: KPO-
BEHOCHOM, JTMM(PATUYECKOH M ellle OTCYTCTBYIO-
el AbIXaTeJIbHOM, JOCTABJISA B cCaMble OTAAJIEH-
Hble YYaCTKHU TeJia HeoOXOoAMMble IJIs JKU3HeAes-
TeJbHOCTH KJIETOK IUTATEJbHbIE BEII[ECTBA.

Ho ecTb 1 nesblit psAg HOBUIECTB, OTCYTCTBYIO-
IUX Yy KUIIEYHOIOJIOCTHBIX ¥ 3HAMEHYIOIIUX CO-
0011 mepexoj Ha 6oJiee BLICOKUHA YyPOBEHb OMOJIOTH-
YEeCKOM opraHusanuu. BrepBble MOSBJIAETCA OCO-
ObIifi BHYTPEHHUU CJIOH KJIETOK (Me3oaepma), U3
KOTOPOTO BIIOCJIECTBUU 00pa3yIOTCS MHOTHE BaK-
Hble OpraHbl Teja. ¥ HauboJsiee IMPOrpecCUBHBIX
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IJlaHapui B IlepeHell yacTU Teja obOpasyercs
CKOIJIEHVE HEPBHLIX KJIETOK — MO3TrOBOI raHr-
JIM; BIIepBbIe 3aKJaAblBaeTCA U BbIJEJIUTEeJIbHAA
cuctreMa. HakoHel], y cBOOOZHOXUBYIIUX (TO
eCTh He CKJIOHHBIX K I1apa3suTU3MY) IIJIOCKUX Yep-
Beii pa3BMBaeTCs JOBOJbHO MOIIHASA MYCKYJIaTy-
pa, obecreyuBIIasi BOSMOXKHOCTh — ONSATb-TaKU
BIIEPBble B MCTOPHUU >KMBOTHOTO IlapcTBa — JO-
BOJILHO OBLICTPOTO IE€PeABH)KEHUS C IIOMOIIbLIO
3MeeBHUJHBLIX M3ruboB BCEro Teja UIu ero 00Ko-
BBIX KPaesB.

Kak u «mosaraercsi» rpyIlmne, TOJbKO BCTY-
MMUBIIEH HA Ty Th IPOrPECCUBHOM 9BOJIIOINH, T1JIO-
CKHe YepBU YAUBUTEJIbLHO PA3HOOOpPa3HbI B CBOUX
npucnocob6jaeHuax. TpyaHo y
HMX HAWTHU KaKylo-JInbo cucre-
My OPraHoB, KOTOpas He IIOABEP-
raJjach ObI CyII[eCTBEHHOM Ilepe-
ctpoiike. MHorue u3 3Tux uame-
HEeHUI CBSI3aHbI HEIIOCPECTBEH-
HO ¢ ocobeHHocTAMH oOpasa
JKU3HHU: BeAb OAHU U3 HUX YKU-
BYT B MOPCKO# Boje, Apyrue
NPEeCHOBOJAHbIE; MHOTrHe obuTa-
IOT B II0OYBE; CpPeAy CBOOOAHOMKU-
BYIIUX IJIOCKMUX YepBeil eCTb U
«BereTapuaHIlbl», U HAaCTOd-
e cBUpenble xumHUKU. Ha-
npuMep, Ayre3ums HalajgaeT Ha
o0HMTaIOIIUX B IIOYBE JINUMHOK
Iaranapus HaceKoMbIx. OHa 3alyckKaeT B

dyzesus TeJO AOOBIYM CBOIO CIIOCOOHYIO
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BbIBOPAYMBATbLCA HAPYIKY I'VIOTKY, OTTYAA MOCTY-
MMalOT MUIeBapUTeJabHble (hepMEeHTHI, PaCTBOPA-
IOII[1I€ TKAHU YKEPTBLI, 4 YePBAKY IIOTOM OCTaeTCA
JIMIIL BCOCATH IOJYUYMBIIHINCA «CYMUHK» 4Yepes
BCe Ty Ke I'JIOTKY.

MHuorue 13 IIJIOCKUX YepBeid — OAHM U3 CAMbBIX
pacIpoCTpaHeHHBLIX JHAONAPa3uTOB (HAIIOMHIO:
«3HAO0-» — 3HAYMUT BHYTpeHHUit). OHu n3bpayu B
KauyecTBe cpelbl oOOUTaHUA AJA ce0s opraHM3Mbl
APYTUX JKUBOTHBIX, B TOM YHCJI€ M IO3BOHOYHBIX.
Haubonee n3BecTHbIe Cpef HUX — IeYEeHOUYHAS
IBYYCTKAa, IIpEeCTaBUTEb KJIacCca TPeMaToHd, UJIN
COCAJIBIIMKOB, pa3dHble BUAbI LeMHEN U IXUHO-
KOKKOB M3 KJlacca IeCTOH, WM JEeHTOYHUKOB.
OpHu 13 HUX HeOOJbINNE, HO 3aTO X MOYKeET ObITh
B OJHOM OPraHM3Me MHOKeCTBO, Ipyrue 0epyT He
YHUCJIOM, 4 pa3dMepaMu: YepBU — IIapas3uThl KU-
TOB — MOTYT ObITh AauHoi 0 40 metrpoB. U aTo
He oIIMOKa: OHM AEMCTBUTEJLHO AJMHHEEe CBOUX
X035eB, CAMbIX KPYMNHBLIX M3 MMO3BOHOYHBIX >KU-
BOTHBIX — Bellb M ObIYMI 1IeNeHb (OH >Ke COJIM-
Tep), MHOT/a MOoCceJAIONIUiica B YyeJloBeKe, JOCTH-
raet nHoraa 10-merpoBoii anunbl! Teso ero cocro-
WUT 4yTh JIU HE U3 ThICA-
YU YJIeHUKOB, KasKAbIA
M3 KOTOPBLIX 3aHMAT
«IIPOU3BOACTBOM» OT-
POMHOTO KOJHYeCcTBa
IOTOMKOB: 3a IroJi OJUH
TAaKOM YepBb-TUTaHT
MOJXKeT HAIJOAUThL 0
600 MUIITMOHOB ANT! Ifenens
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Cnenymouuii sTam 3BOJIONHUOHHOTO Pa3BU-
TUA HUBUINX ITO3BOHOYHBLIX 3HAMEHYEeT BO3HUK-
HoBeHMe Tuma Kpyrasix uepseit, uau Hema-
TEeJIBbMHHTOB. JTO OAUH M3 HaubojJee MHOTOUYMC-
JIEHHBIX TUIIOB HHU3UIMX 0ECIIO3BOHOYHEIX: B HUX
YycJje — HeMaToabl, K KOTOPHIM OTHOCATCA Ta-
KHe HU3BEeCTHble DHJOIIApa3uThl YeJOBEKAa, KaK
ackapuaa, puiura, TpuxuHa. Ho mpexxae uem
KpyrJjble YepBU OCBOMJIM IMAPa3UTHUUYECKHUNA 00-
pas ")KMU3HM, C HUMHU IIPOUBOIILJIO ABA BAXKHBIX HC-
TOPUYECKUX COOBITHS.

Bo-nepBbIX, Yy HEMaTEeJIbMUHTOB IIUII[€BAPU-
TeJbHBIA TPAKT HallleJ cebe BBIXOJ B 3ajJHeH
YyacTU TeJjla, B pe3yJbTaTe yero obpasoBaJics
aHyC, UJM 3aJHEeNpoOxXogHoe oTBepcTtHe. UMmen-
HO 4yepe3 Hero, a He yepe3 «poT» (KaK y KUIIeu-
HONOJIOCTHBIX), Y JKMBOTHBIX OTHBLIHE CTaJH
BBIBOJUTLCA Hapy’Ky HellepeBapeHHbIe OCTaT-
KM nuigu. B peayabTaTe HemMaToOAbl IepecTaan
OBITh «MEIIKOM», a IPEBPATUJHUCH B CBOEOOpas-
HYI0O ABOHHYIO «TpyOKYy B TpyOKe». OnHOBpe-
MEeHHO C 3TMM DPOTOBOE OTBePCTHE IepeMecTH-
JIOCh ¢ OPIOIIHOM YacTH TeJa Ha roJIOBY, TO €CThb
TyAa, I'Jle OHO HaXOAUTCA U Y BCceX BBICOKOOpPTra-
HU30BAaHHBIX "KMBOTHBIX. [pyrum cobGbiTeM
cTaJjio ¢opMUpPOBaHHAE MEePBUYHON MOJOCTH Te-
aa. Ha mecTe mapeHXUMBbI MeXKJy CTEHKOM TeJsa
U BHYTPEHHMMHU OpPraHaMH HOSABHUJHUCH IIeJH,
WUJIY JIAKYHBI, 3aII0JTHEHHBIE II0JIOCTHOM KUAKO-
cThio. Biaarogapsa ee JOBOJIBHO BBICOKOMY JaB-
JIEHUIO 3Ta IIOJIOCTh CTaJia BBINOJNHATH POJb
cB0OeoOpa3HOro BHYTPEHHEro «CKeJieTa» — ero
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Ha3bIBAIOT T'HIPOCTATHU-
YeCKMM. A TIIOCKOJBbKY
BJ00AaBOK K 3TOMYy cdop-
MHDPOBAJUCh  IIJIOTHBIE
KOXXHUCThle TOKPOBBI, TO
HauynHasg MUMEHHO C Kpyr-
JbIX yepBed Teyio Gecmo-
3BOHOYHOTIO JXHMBOTHOTO
npuobpesio NOCTOAHHYIO
dopmy.

Ho He Bce mpexacraBu-

TeJU 3TOTO THIIA IO CBOE-
My OOJMKY ABJSIOTCSA
«yepBAMU» . K HEMy OTHO-
cATCA U KpollleyHble (aau-
HOM He Gojee ABYX MMJI- Konoepamra
JNMETPOB) KOJIOBPATKH,
UM POTATOPUU, Ha3BaHHbIE TaK 3a CBoeoOpa3s-
HbIM crmoco0 ABUIKEeHUs B Boje. Bpalgasch BO-
KPYT CBOE¥ NPOAOJbHOM OCH, OHU KaK Obl « BBUH-
YUBAIOTCSA» B BOJY, OTUYACTH HANMOMUHAS 3TUM
pecHuTYaThIX HHpY30pHUi. [[Jis1 3TOro UM Cay-
JKUT 0coOblii KoOJIOBpallaTeJbHBIN ammapar,
NpeAcTaBAAIOMINA CcO00 CcHUCTeMY KI'YyTHKOB
WM UIeTUHOK, PacCTyUIUX Ha IepegHel dacTu
Tesa. HeKoTopble KOJIOBPATKH OTKAa3aJIUCh OT
nepeABUKEHUN U NMPEBPATUINCh B CUAAUYUX KO-
JIOHMAJIbHBIX JXMBOTHBIX C HApPY’KHBLIM CKeJie-
TOM-AOMHKOM Hamogobre HEeKOTOPBHIX IIOJHUIIOB
(c KOTOpPBIMU UX pPaHee M O0BEAUHSANU TOA 00-
MM y>Xe 3HAKOMbIM BaM Ha3BaHUEM «300(Hu-
THI», TO €CTh «)KMBOTHbIE—PAaCTEHUA» ).
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TAK ITPOUCXOAAT «PEBOJIIOIINH»

B HauyaJie TpeTnhero (1 ImMOKa YTO IOCJIEAHEro)
MUJLIMAPA JeT CyLIeCTBOBAHUSA YKM3HU Ha 3eMJie
BC€ BBHICOKOPA3BHUTHIEC JKMBOTHBIE OBLIN YepBe0O-
pasdabiMu. OHUM IOCTENNEHHO CTAaHOBUJIUCH BCe
cJI0KHee, IpUobOpeTass HOBble OpraHbl JJsd obec-
rneyeHus 60jee BLICOKOTO YPOBHA XKU3HeAEATe I b-
Hoctu. KoneuHo, cpeiy HUX ObLJIU CaydaH cylie-
CTBEHHOI'O OTKJIOHEHUS OT MarucTpajJbHOIO NyTU
PasBUTHUS, C HEKOTOPLIMHM U3 HUX Bbl TOJBKO UTO
no3dHakoMuaucsk. M Bce-TaKu IporpeccuBHAas
3BOJIIOLMA Opajia cBoe, MPUBEAA K INOSBJIEHUIO
0oco0oro THIla YepBeil, Ha3bIBaeMbIX AHHEJUIBI,
nau KoasuaTbie yepBH (a npoie — KoJbYellbl).

C ux BBIXOAOM Ha CIleHy B cTpoeHuu Oecno-
3BOHOYHBIX >KMBOTHBIX IPOH3OILIN CTOJb BaXK-
Hble U3MEeHEeHH s, YTO aHHeJUAbI 110 IpaBy CUUTAa-
I0TCA OJHOM M3 «KJIUYEBBLIX GUryp» B 9BOJIONUU
KMBOTHOI'O IlapcTBa. MHOTrMe M3 9THX HU3MeHe-
HUHM TaK MJM MHa4ye CBA3AHbI C Ba)XHEWUIIUM
«HOBOBBeJileHUeM» — IIOABJIeHMeM BTOPHYHOM
NOJIOCTH TeJia, uiau neaoma. OH pasBUJICSA U3 pac-
IIOJIO’KE€HHBIX OAUH 3a JPYI'MM BJIOJIb KUIIIEeYHHUKA
y3bipeii, TaK YTO TeJO >)KUBOTHOTO CTAJIO CeTMeH-
THPOBAHHBIM, COCTOSAIINM KaK Obl U3 OTAEJbHBIX
cerMeHTOB — MeTaMepoB. B peayibTaTe aHHeJIU-
Ibl K BCE X 3BOJIIOIMOHHBIE IIOTOMKH (B TOM YHC-
Jie ¥ T0O3BOHOYHBIE, K KOTOPbHIM MbI C BAMH OTHO-
cHMCs) CTAJI MeTaMepPHBIMH >KUBOTHBIMU.

YemM elrle npuMedaTeJbHbI aHHENUbI? Biiep-
BbI€ B YJKMBOTHOM MHpe Y HUX YeTKO 000COOMIMCh
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TrOJIOBHOM, TYJIOBUIIHBIA X XBOCTOBOM OTJEJbI Te-
Ja. BriepBble ske IOSIBUJINCH ¥ HACTOSALIIe KOHeY-
HOCTH, XOT ellle MaJIOMIOABUKHbIE ¥ YCTPOEHHbIe
He TaK, KaK y IIO3BOHOYHBLIX MJIM HACEKOMBIX, 32
4yTO MX M Ha3BaJau mapanmoxuavmu. Hakonen,
BIlepBbIe Yy KUBYIIUX B BoJe KOJb4el0oB 00paso-
BaJIUCh M HACTOSIIMEe OpPraHbl AbBIXaHUA — Ha-
py kHBIe :Kabpsbl. [Ipu 9TOM cCerMeHThI TeJia 1o He-
IMOHATHOM NPUUYUHE IOJYYUJIH TAKYIO «aBTOHO-
MHIO», 4YTO BCe aHATOMHYECKHEe HOBOBBeAEHUSH
Pa3sBHBAJIMCh B KaXKJOM CerMeHTe I10 OTJeJIbHOC-
T — B 3TOM M COCTOMUT CYUIHOCTHL MEeTaMepHuH.
Cpenu KoabuenioB Hanbojiee MHOTOYUCJIEHHBI
TaK Ha3bIBaeMble MHOTOIIETUHKOBBIE YePBH, UJIH
NOJMXeThl, Ha3BaHHbLIE TAK 3a TO, YTO B OCHOBA-
HUAX UX Napanoguil CUASAT MYYKH I[eTUHOK. OTH
MOPCKHe >KHBOTHBIE Yallje Bcero BeyT aKTUBHBIN
o6pa3 >KU3HM M HepeAKOo xuuiHu4aioT. OgHu M3
HHUX IIOCTOSHHO ILJIABAIOT B TOJILIE BOABI, CIIyXKa
no06bIueil MHOrUM pbIfaM, Jpyrue 3apbIBAIOTCA B
IPYHT U CAMH IMOAKHUAAIOT TAM CaMH CBOIO AOObI-
4y, BLICTABUB HAPY Ky TOJIbLKO IEepeJHHUU KOHeI]
roJIOBBI C MOIIHBIMHU YesiocTsaMu. Ho ects cpeau
«CHUASAYUX » TIOJIUXET U
BIIOJIHE MHUPHBIE CO-
3paHusa. K HUM OTHO-
CATCA  NEeCKOMKUJIBI,
KOTOpbIe 00pa3yIoT Ie-
Jbple TIOCeJeHUs Ha
MEJIKOBOAHBIX Ilecya-
HBIX «IJIsXKax». A
HEKOTOphble M3 HHX ITonuxema
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YAUBUTEJIBHO MOXO0XKU
Ha MHOTOKpaTHO yBe-
JIMYEHHBIX KOpaJjio-
BbIX noaunos. Hampu-
Mep, cafesIuabI CTPO-
AT U3 IIeCYUHOK U UHO-
ro «IOAPYYHOro MarTe-
puaja» AOMUKHU TPY-
OOYKOM M Ha BCIO
SKM3Hb 3aTOYaloT celds
B HUX, HAPY Ky TOPYAT TOJbKO AJIMHHbIE [IePUCThIE
mynansna. Korga atu mosmnoo0pasHble YepBHU
pacmoJiararorcsi rae-HuOyAb cpeau CKaJsl GOJIbIIN-
MU TeCHBIMM CKOIJIEHHUSIMHU, TO UX IIOCEJIEHUH CTa-
HOBATCA IMMOXO0XKUMHU HA KOPaJLJIOBble PU(HEI.

B rponnueckux paiioHax Tuxoro okeaHa oce-
HBIO B HOBOJIYHHE MOKHO Ha0JII0aTh YAUBUTE b~
Hble «OpauyHble UIpbl» UepBeil IaJ0J0, OTHOCH-
HIMXCA K 0cOOOMY CeMeHCTBY IIoJINXeT — K Hepe-
ugam. CBoe HasBaHue B 4yecTh fgouepeir Henryna
Hepeuja 3TH MOPCKHe obuTaTe/M IOJYy4YMJIH 3a
CBOIO APKYIO OKPAacKy M HeoObIYHOE I10JIOBOE II0-
BefeHue. Y Hux OecmoJjible ocobu JOBOJIBHO
CKPBITHO JKHMBYT CpeJ¥ DPacllleJMH KOPaJlJIOBBIX
pudos. Korga npuxoguT mopa pa3MHOMXATbCH,
OHU HAaYMHAIOT JeJUThCS IONepeyHo (KaK 3TO Je-
JIAIOT IOJIMIIBI, JaBasi HayaJjio Meay3aM), a OTcoe-
JVHUBIINECS XBOCTOBBIE YACTH IIPEeBPAIAIOTCA B
HOBBIX 0c00eji, TOTOBBIX K IIOJIOBOMY Pa3MHOXe-
HUIO. I BOT OJHAXKABI HOULIO COTHM ThICAY ITUX
BHOBb 00pa30BaBIINXCs yepBeil [iuuHOH 10 40 caH-
THMETPOB, HAUMHEHHbIEe NOJIOBBIMU IIPOAYKTaAMH,
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CJIOBHO II0 KOMaHJle, YCTPEMJSIOTCS K MOBEpPX-
HOCTH, I'ie HAUMHAIOT KPYTUTHCS U BEPTEThCHA B
0e3yMHOM XOpoBoZie, BblOpachiBasg U3 cebs Au-
IeKJIeTKU U CIIepMHU, — MOPCKasi Boja MyTHe-
€T OT O'POMHOTO KOJIMYEeCTBA IIOJIOBBIX KJIETOK,
FOTOBBIX CJUTHCA U AaTh HAYaJ0 MHJJIMOHAM
HOBBIX KM3He#. Virpa Hepeua npu JYHHOM CBe-
Te — 3aXBaThIBAIOIIlee 3peJinile, 3a Hel0 MOXKHO
HabmogaTe yacaMu. MecCcTHbBIE JKUTEJIU C HeTep-
IMeHUeM KAYT MOSBJIEHUS NMAaJOJIO U YCTPEMJIs-
IOTCA Ha JIOAKAX K MEeCTaX MX «POEHHs» — 3THU
YepBHU CUMTAIOTCSA y MOJHUHE3UNIeB HACTOAII UM
e INKaTeCOM.

Boo0i1te MHOrMe KpymnHbIE MOJHUXEThl yIAUBU-
TeJIbHO Kpacusble co3fanusa. OqHU U3 HUX SPKO-
KpacHbIe, IpyTrue JKeJITble, HepeAKO UCUepPUEeHHbIEe
Pa3HOIIBETHLIMH IONEPEYHLIMHU mojiocamu. VHO-
riaa ux MpUAaTKXA — »KaObpbl UM LIIeTUHKX Y OCHO-
BaHUM napamnoguii — O6bIBAIOT JJIUHHBIMUA, BETBU-
CTBIMH WJIM Ja’Ke NEePUCThIMHU, OKpPAIlleHHBIMU B
IPYroii 1iBeT, HeXKeJiu TyJioBullle. Kpome Toro, He-
KOTOpbIE YepPBH CIIOCOOHBI K (POTOJIIOMHUHECHEH-
IIMH: UHbIe CBETSATCS LEJIMKOM, ¥ MHBIX MATKHAM
3eJIEHOBATHIM, TOJIy0OOBATBHIM HJIHA KeJTOBATHIM
CBEeTOM MEPILAIT KaKHhe-TO YaCTHU TeJia — Te Ke
IEeTUHKY WX Ja’ke BHYTPEeHHHE OPraHbl.

Ecnm nmosmxerbt B OCHOBHOM oOHTaTe/Id MO-
peii, To OONMBIIMHCTBO OJIMFOXeT (YTO O3HAYaeT
«MaJIOI[eTHHKOBBIE») >KMBET Ha MaTepHUKax.
BnpoueM, cyxXonmyTHbIE OJIUTOXETHI — OOMTATEIHN
CBIPOIi MMOYBHI M MOABJAIOTCA HA ee MOBEPXHOCTH
JIMIIIb B PEIKUX caydyasax. M Hy)KHa JOCTAaTOYHO
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BBICOKAas BJIAJKHOCTBL: Belb OHHM ABINIIAT BCEi IO-
BEPXHOCTBIO TeJla, TaAK UTO IlepechbIXaHue AJIS HUX
PaBHOCHJILHO CMepTH. BoT mouemMy HoKaeBbie
yepBHn — HaunboJiee M3BECTHBIE IIPeCTaBUTEIH
9TOro KJiacca — BBINOJI3AIOT M3 CBOMX HOPOK
TOJIBKO II0 HOYAM J1a B JOXKAJIUBYIO Ioroay (0Tcio-
Jla 1 UX Ha3BaHue).

IlepeueHp BceOOHIMX 3HAKOMIIEB M3 YHCJIA
KOJIbYeIOB OyJeT HEeMmOJHBIM, €CJIM He yIOMS-
HYTh NUABOK, COCTABJAIOIIUX B 3TOM THUIIE OT-
IeJIbHBIA KJacc. MHOTrHMe U3 HUX — KPOBOCOCHI,
aTaKyllue KPYMNHBIX IIO3BOHOYHBIX >XHUBOT-
HbIX. IToaTOMYy NMHUABKH HNPUCIOCOOJIEHBI K aK-
TUBHOMY IepeIBH KEHUI0, a UX POTOBOM armna-
paT — K IPOrpbI3aHUIO ILJIOTHBIX MOKPOBOB, Ta-
KHMX KaK pbIObs ueniysi. KTo u3 Bac He BuzesJ B
MPYAY UIH PeUKe PeYHYI0 MHUABKY, C IOMOIIbIO

Hosxcdesoil wepaw
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BOJIHOOOpa3HBIX M3THU-
00B TeJia JOBOJIBLHO ObIC-
TPO ILILIBYIIIYIO MEXKIY
BOJOpOCJIell B IIOUCKAaX
ouepenHONi KepTBBI?
Ho HekoTOopble cyxo-
MyTHbIE MUSIBKH HE yT-
PYKIAIOT ce0s IOroHen
3a JoOBIUei: KUBYLIHE
BO BJIQKHBIX TPOIIHAYeEC-
KHX JlecaX reMaJuIchl,
MOJOOHO HEKOTOPHIM
KJeuaM, 3aje3aloT Ha
CBUCAIOLIME HaJl 3BepU-
HOM TPOIIOM JIMCThA U
TEPIIeJUBO MO KHUAA-
IOT CBOIO JKEPTBY.

ITo npaBae ckasaTh, oulylieHNe, KOTJa B Te-
0s1 BrpbI3aeTcs MUSABKA, UTOOBI MCIHUThH KpO-
BYILIKHM, He M3 CaMbIX NPHUATHBLIX. Ho snooau
NMPUCIOCOOMIHN U 3TUX KPOBOXKAJHEIX UepBeil B
«MUPHBIX MEeJIAX»: IIPU IMOBBLIIIEHHOM JaBJie-
HHUU JOKTOp (BcmomMHHUTe [JypeMapa M3 CKa3KH
npo BypaTuHo) MosKeT nponucaTh AO06PyI0 nop-
U0 MeIMUUHCKHX NMHUABOK. VM Xopomio, 4YTo
UX, a He KaKUX-HUOyaAb Apyrux. Beab eciy BbI
JymaeTe, UTO Te INUSABKH, KOTOpble He COCYT
KpPOBb, MUDHBIE «BereTapHaHIbl», TO omiubae-
TeCh: HAIIPOTHUB, MHOTHE M3 HUX — caMble Ha-
CTOAIME XUIHUKH, 3arjIaTbIBalOI e IeJUKOM
WJIXA IO 4YacTSIM APYTrUX KUBOTHBIX, KOTOpPbIE
UM «IIO 3y0am».

CyxonymHble nusexu
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HOTH — 9TO I''TABHOE!

Ha nHauyanbHOM 3Ta1e 3BOJIIOIMHY TOI NN UHOKN
FPYILIBI JKUBOTHBIX MHOTIA CAYYAIOTCS COOLITHUA,
KOTOpbIe NPUBOASAT K Ba’KHBIM IIepeCcTpOMKaM B
OpraHu3Me U AAIOT el IPeuMYyIlIecTBa mepes npes-
KaMH M «COCeNsMH» II0 eCTeCTBEHHOI cucTeMe.
9JTo TaKk Ha3bIBaeMble apoMopdo3bI, 6e3 KOTOPHIX
He ObIBaeT NPorpecCHBHOTO PA3BUTHS.

B uctopun 6ecio3BOHOUHBIX TAKHUM COOBITHEM
HEKOorja CTajio npruodpeTeHre KeM-TO U3 MOJUXET
cpas3y ABYX 9BOJIIOIMOHHBIX HOBIIECTB — IIO-
ABMKHBIX KOHEYHOCTEH U TBepJOoro XMTUHOBOIO
noKkpoBa. B peaynbTaTe MX MOTOMKHU IIepecTau
OBIThH «UEPBAMMH» — OHM yIKe He BOJIOUHUJIN OPIOXO0
10 3eMJie, a CMOTJIA XOAUTh, OeraTsb, NpuiraTh. I1o-
CKOJIBKY HOTH MOJIYYMJIUCH YJIEHUCTHIMH, TO €CTh
COCTOSIIIMMHY U3 HECKOJbKHUX OTAEJIOB-UJIEHUKOB,
TO BHOBb HAPOJUBUIUMCA THUII >KUBOTHBIX TaK U
Haspanm — YJjeHHCTOHOrMe. A MJIOTHbIE HAPYK-
HbIE TOKPOBBI JaJIM UM HaZIeXKHYIO 3AIUTY OT BCSA-
YeCKHUX ITOTOAHBIX HEB3rOJ, ]a U OT XUIIHUKOB:
Be/lb BO BpeMeHa IIepPBbIX UYJIEHHCTOHOTHMX — a
BO3HUKJIX OHH Oosiee 600 MMJIIMOHOB JIeT TOMY
Ha3ajJ — He ObLIO ellle HUKOro, KTO MOT ObI MOIII-
HBIMH YeJIIOCTSIMHU Pa3ApoOUTh 3alIUTHbBIE IITUTKH.

ITocnencTBus aTOil «pPeBOJIIOIMU» OKa3aJIUCh
IIPOCTO TPaHAMO3HBLIMU. UJeHHUCTOHOTHE IIPO-
HUKJIX IIOYTH BCIOY, TJ€ TOJbKO BO3MOXKHA
’kM3Hb. OHUM KMBYT B MOpPSAX U OKeaHaX, KaK B
TOJIIIE BOJbI, TAK U HA IHE, B CAMBIX Pa3HBIX IIpec-
HBIX BOJIOEMAaX, a Ha cylile cpeay 6eCII03BOHOYHBIX
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MM IIPOCTO HET PABHBIX IO «3aXBaTy» CaMbIX pas-
HBIX MecToOOMTaHUH. Be3 npeyBelnuyeHusa MOXK-
HO CKa3aTh, YTO UMEHHO ABa YKa3aHHBIX HOBIIIE-
cTBa obOeclmedymJId TI'PAHAMO3HBIN yCIEX 3TOU
rpynmnsl Ha cyuie. II0aToMy-TO THII YJIEHUCTOHO-
rMX — PEKOPACMEH CpeH BCeX KUBbIX OPraHU3-
MOB II0 pa3HOOOpa3uio: B HEM HACUUTHIBAETCS
OKO0JI0O MHJIJIMOHA BHUJOB, TO eCTh He MeHee 2/3
Bcex oburaresieit 3emyan. Ho u cpeau camux yJe-
HUCTOHOTHUX €CTh COOCTBEHHbIE PEKOPACMEHBI —
moutu 90% BHUIOB 3TOro THUMNa MPUXOAUTCS Ha
KJIaCC HACEKOMBIX!

IlepBbIMU YJIEHUCTOHOTHUMH ObLIN TPHJIOOH-
Thl. OHUM IIPOCYIECTBOBAJIM B IPEBHUX MOPSAX HU
MHOro HE MaJyo 300 MHIIIMOHOB JIeT U OecciieJHO
HUCUYE3JIH K KOHILY I1aJIe0305. ITO ObIJINA MIPUIOH-
Hble JKUBOTHBIE, IIOJI3aBIIME MO0 MUy, OHHU OYK-
BaJIbHO KHUIIIEeJIX B NMpPUOpPeKHOW 30He MOpeu u
okeaHoB. Ha rosose y Tpujso6UTOB OBLI CILJIOLI-
HOM ILIUT, MIPUKPBIBABIINK MArKKe YaCTH TeJIa.

Ha cmeny um npuniiu pakooopasHsie, TaKKe
B OCHOBHOM BOJIHbIe o0UTaTeJ . ¥ HHUX OT YepBe-
00pa3HbBIX IPEJKOB COXPAHUIIMCh HAPYKHBIE JKa-
Opbi, pacTyliiie y OCHOBAaHHUHA HOT, IO3TOMY Ha CYy-
IIe UM TIPUXOAUTCA
TAXKKO. 3aTO B BojJe
pakoobpa3Hbie CTaJHu
roCIoJICTBOBATh Cpeau
06eCIM0O3BOHOYHBIX.

IToxa pakoobOpas-
Hble OCBaWBaJIl BOJ-
HYIO cpefly, OCTaJIbHbIE Pauox 6oronnas
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YJeHUCTOHOTHE,
OOXKAaBIINCH, KOTJa
3emMasA  I[MOKpoeTcs
PacCTHUTEJLHOCTHIO,
PUHYJIVCH Ha CYIIy.

IlepBpiMu  BOA-
HYIO Cpely NOKUHYJIA
xeauuepoBbsie. Ha-
3BaHHE CBOE 3TH YKH-
BOTHbIE MOJIYUYUJH
3a xeJuuepbl — ocoOble, pacloJIOXKeHHbIe Ha To-
JIOBe KOHEYHOCTH, IMOXO0XKMe HA UYeJIIOCTH HJIH Ha
KJIEIITHYU U CJOY Kalllie UM I'PO3HBIM OPYKHeM.

Bnpouem, HanboJiee 1peBHNE NPEACTABUTEHN
9TOM BETBM UYJIEHHUCTOHOIUX OBLLIM ellje MOPCKH-
MU oburatenamMu. [anTeabHOe BpeMsa OTPOMHbIE
XWIHble PAKOCKOPNHOHBI COIIEPHUYAJIU C TPH-
JOOMTAMHM 3a IIEePBEHCTBO B BOAHOU cTuxuu. U
HaJ0 AyMaThb, YAaCTeHbKO BBLIXOAWJHU mHobequTe-
JSAMU: BeJIb CPEIN HUX ObLJIX TMTaHThI, JOCTHUTaB-
I¥e B IJIMHY ABYX MeTpoB. BnnpoueM, uX moctur-
Jla Ta )Ke y4acThb, YTO ¥ TPUJIOOMTOB: BCE OHU BHI-
MepJi¥, OT TeX HEeKOr/[a MPOIBeTaBIIMX BOAHBLIX
XeJINIIepPOBbIX OCTAJIUCh TOJIbKO HEKDPYMNHBIE,
peako 6oJiee mmojiymeTpa AJUHHON, MEUEeXBOCTHI.
BHenrHe oHU MTOX0KY HA TPUJIOOGUTOB M TOXKe JIbI-
uraT xabpamu.

OKoHYaTeaAbHBIN BBIXOJ HA CYLIYy YJEHUCTO-
HOTHUX — MEepPBONPOXOAINAaMMU CTAJIN OTHOCSIIM-
ecd K XeJIMIepOBLIM NayKooOpa3Hble — COIPO-
BOJXKJAJICSI BBIPAOOTKOM I[eJIOro KOMIIJIeKCa
MIPUCIIOCOOJIEeHNH, TaK WJIM MHaue CBA3AaHHBIX C
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CYIllleCTBOBAHMEM BHe BOAbI. TO OBIJIO M YILJIOT-
HeHHe IOKPOBOB (KOTOpPbLIE OJHOBPEMEHHO CJIy-
KHJIM U CKeJleTOM), U 0oJiee MOII{HOe Pa3BUTHUE
MYCKYJaTypPbl, YCOBEPIUIEHCTBOBAHME U OTYACTH
ImepecTpoiKa OpraHoB 4yBCTB. OIHHMM M3 BaXK-
HeUIINX «3aBOeBaHHMM» CTaJI0 OKOHUYATEJLHOE
3aKpenJjieHue BHYTPEHHEro OIJIONOTBOPEHUS:
Bellb CIIEPMAaTO30MAbI U ANIEKJIETKH He MOTIJIN
«BCTPETUTLCSA» BHe BoAbI. O00JIOUKa SIHIL cTaja
0oJiee IMJIOTHOM, YTOOBI 00€30MACUTD UX OT BbICHI-
xaHud. [la u geiniaTe naykooOpasHble CTANH JIer-
KHMMH, a He )KabpaMu.

IlouemMy-TO 3THX }KHUBOTHBIX MAaJIO KTO JIIOOUT.
XOTA MOHATHO IOYEMY: MHOTHE M3 HUX SJOBU-
Thle, a KJEIM ellle ¥ npucaceiBaorca. Ho ecan
CIIOKOMHO pasobparhbcH...

ITocmoTpuTe, KaK CKOPHMHOHBI, HamboJee
NPUMHUTHBHBIE U3 IMaYyKOOOpPasHBIX, HAealbHO
IIPUCIIOCO0JIeHbI K OOMTAaHMIO IT0J KaMHAMH, I'Ie
ckanuBaeTcs Bjara. Ilinockue, CIIocoOHBIE ITPO-
JIe3Th B MaJIeMNIyI0 TOPU30OHTAJNBHYIO IIIeJb UJIH,
KOrJla HY>KHO, IIPHUXKATLCA K 3eMJIe U CJIUTLCA C

Cropnuor
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tbonom. 'mOKUIT XBOCT CKOPINHUOHA — T'DO3HOE
opyXkHue: CHaO)KeHHbI Ha KOHIle UIJIOH M KaIl-
CYJIOH C SIIOM, OH XJIECTKMM pa3slUM yJapoM
Imopa’kaetT NMpoTUBHUKA. Tak 4TO ecid CYHYTH
PYKY IOJ KaMeHb, MOXXHO MHOW pas3 HMOJYYHUTH
TAKOH YpPOK, KOTOPBIM Ha BCIO »KU3Hb 3aIOM-
Hutcs. Ho npeacraBbpTe cébe: B Ballly KBApTUDPY
BJIaMbIBAeTCSI TPOMMJIA...

OBPETHIHNE KPbIJIbs

Ha, maykooOpas3Hble CTaJId IIePBBIMHU IIO-Ha-
CTOSII[eMYy Ha3eMHBLIMY KUBOTHLIMU. Ho, Kak aTo
HepeAKo ObIBAeT, He OHU OKAa3aJIUCh UCTUHHBIMU

Ilpumumusroe nacerxomoe
(pexoncmpyryua )
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X03sieBaMH CYIIH cpeau 0eCII0O3BOHOYHBLIX — 3Ta
pOJIb TIPUPOAON ObljIa YyrOTOBaAaHA HACEKOMBIM.
HMeHHO mpeACTaBUTEIH 3TOT0 KJjIacca YJIeHUCTO-
HOIM'MX CMOIJIM TO, UTO OKAa3aJIOCh He II0J] CUJIY
MIPOYXUM OOHUTABIINM B TO BpeMdA Ha 3eMJie TBope-
HUAM >XHUBOI IIPUPOABI, — OBJIaAEJN BO3JYyLIHOMN
cruxuein. 160 X BaKHEHMIIHUM DBOJIIOIMOHHBIM
3aBO€BAHHEM CTAJIA KPbLJIbS. .
Bawnkaiiinue npeikyu HaCEKOMbIX, IIOABUBIIHA-
ecsd Ha Ccyllle B KOHIIe JIeBOHCKOTO IepHoia OKOJIO
350 MUIIOHOB JieT Ha3aJ (II0OUTH OJJHOBPEMEHHO C
ampuéuamu), ObIM OECKPBIJIIBIMU M OOHUTAIU B
II0OYBe. JTO MHOIOHOKKH, YHACJIeJOBABIIHE OT
KOJILYEI[OB JJIMHHOE U3BUJIMCTOE TEJIO C OJHOM UK
JByMs IapaM{ KOPOTKUX HOXKEK Ha KaXXJOM TyJIO-
BUIIHOM UJIeHHKE, — OCO0O€HHO UX MHOT'O Y KHBCSH-
Ka. Ho y»ke y mepBbIX HACTOAIIUX HACEKOMBIX, TO-
JKe, BIIpOUEM, ellje He JIeTAIIIUX — TAaKHUX Kak
KOJLIEMOO0JIBI, — TeJI0 YKOPOTUJIOCH, CTaJI0 Oosiee
ILUIOTHBLIM, @ YHMCJIO HOT COKPaATHJIOCH 0 TpeX Iap.
Tako¥ IJIaH CTPOEHUs, OYeBUAHO, M MO3BOJINJI Ha-
CEeKOMBIM «BCTaTh HA KPbLIO», TO €CTh OH OKa3aJI-
cA CBOETO0 pojia «IpeajalTanueii» K moJery.
Kpul10 HacCeKOMOro HM 110 IPOMCXOXKIEHUIO,
HHU 110 IPUHIUITY pa0OThI COBEPIIIEHHO HEIIOX0XKe
Ha KPBLJIO MO3BOHOYHOIO XUBOTHOTO. ¥ NTHIBI,
JIeTy4eil MBIIIH, NITepo3aBpa B KPLLJIO IIpeBpalile-
Ha TepeaHAs Hora. Y HACEKOMOTO JKe KpbLJIO
cOpPMHPOBAJIOCH KAK IIJIOCKOE BLINISIUMBAHHE
CT€HOK I'PYAH. ITO 3HAUUT, UTO KPbLIbs y MO3BO-
HOYHBIX ¥ HACEKOMBIX — aHaJIOTUYHbIe 00pa30oBa-
Huda. CHayajia TaKMX BHIISAYMBAHUHA 00pa3oBaoch
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MHOT'0, HEe MeHee J|eCsT-
Ka, II0 OJHOMY Ha uJe-
HUK TeJjla, UX HasHaue-
HUeM OBLJIO IIPOCTO yBe-
JINYMBATh IIOBEPXHOCTH
Memauuil syx TeJla IIPU NIPBIXKKE C BET-
OpoH308KQA
KU: IIepBbie IIOMBITAB-
HIMecsA OCBOUTH BO3AYX HACeKOMbIe MapHJId, a He
JleTayqu. 3aTeM, Korja HaceKomMoe IOIpo6oBaJio
MaxaThb 3TUMHU XUTUHOBBIMM CKJaJKaMH, HaBep-
HOe, OKa3aJioCh, YTO OHU MeUIaloT APYT Apyry. Ux
YUCJI0 OBLIO COKPAIIleHO [0 Tpex map, IIOTOM IO
ABYX (Taxk y OOJBIIMHCTBA COBPEMEHHBIX HACEKO-
MBIX) U B KOHII€ KOHI[OB ¥ CAMBIX OBICTPBIX JIETY-
HOB — MYX — OCTaJIaCh TOJILKO O/[HA IIapa KPbLIbEB
(3a 4TO MX caMHUX U UX POAUUYEil KOMapoB Ha3bIBa-
0T ABYKPBLIBIMH). A 4TOOBI KPBLJIO OBLIO OCTA-
TOYHO IIPOYHBLIM, B HeM 00pa30BaJIUCh CIIeIHaJIb-
Hble JKMJKH — CBOeoOpa3HbIil aHAJIOT IJIWMHHBIX
NajJbleB Y JIETYYUX MBIIIEH, MOAAeP>KHUBAIOLINX
JleTaTeJbHYI0 NEepPernoHKy. ¥ 0aboueK KPbLIbS K
TOMY K€ IIPHUMIOPOIIEeHbl 0CO00M «MIbLIBLOA» —
MeJIbYaHIINMU YelTyHKaMH, 32 UTO UX Ha3bIBAIOT
TaKKe YelIyeKpbLIbIMH. ¥ JKYKOB MepPeqHsA mapa
KPBLIbEB CTajIa OYeHb IJIOTHOM U B II0JIeTe He yJa-
CTBYeT, UX Ha3HA4YeHHe — MPUKDPHIBATh 3aAHIOI0,
pabouyio mapy KpbUIbeB, KOTa Te CJI0XKeHbl. YII-
JIOTHEHHbIE KPbLIbSA HA3bIBAIOT HAAKPHLILAMM, a
CcaM 9TOT OTPAJ, HACEKOMBbIX — SKECTKOKPBIIBIMH.
YTo elfe MOMOTJIO HACEKOMBIM CTOJIb 3hdeK-
THUBHO 3aBoeBaTh cyiny? Bo-mepBbIiX, OHU BbIpa-
0otanm mpucnocobjieHWe K 3alfUTe OT IOTepPhb
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BJIa'M — OYeHb TOHKUI, HO COBEPIIEHHO HEIPOo-
HUI@eMBIA AJISI BOABI CJON KYTHKYJbI. Bo-BTO-
PbIX, Y HACEKOMBIX IOSIBUJICA OCOOBIN OpTaH AbI-
XaHUA — Tpaxeu, TaKue TOHKHE BBICTJIAHHBIE
XATUHOM TpPyOouku. [JIMHHBIE, MHOTOKPATHO
BeTBAIMECS, OHU, B OTJIHNYHME OT JIeTKHUX, CAMH
JIOCTaBJISIOT BO3YX K CAMBIM OT/aJIeHHBIM yTI0JI-
KaM Tejia. IHTepecHO, YTO B CBA3M C 9TUM Y Hace-
KOMBIX KpPOBb yTpaTWjJa OJHY W3 Ba’KHEHIINUX
byHkuii, 6e3 KOTOpoil He 06X0AATCA APyTrUe Ha-
3eMHEBIe JKMBOTHBIE (B TOM UMCJle ¥ MayKooopas-
HbIe): OHa He IIepeHOCHUT KucJyopox. HasepHoe,
nogo0HOe YCTPOMCTBO AbIXaTeJbHOH CHCTEMBI
MMeJIO KaKHe-TO CBOU BBITO/IbI, MHaUYe HACeKOMbIe
He cTajJu Obl TAKOM IPOIIBeTaIOIe IpyInou, HO
3aTO OHO ¥ OrPaHMWYMJIO BOSMOXKHOCTH yBeJHYe-
HUS UX Pa3MepoB.

KoneuHo ke, riiasa — OTrpoMHbI€, HHOT/A B
MIOJITOJIOBBI, U OYEHBb CJIOXKHBIE, TAKUX HU Y KOTO
6osabie HeT. OpraH 3apeHus
y OoJbImIHMHCTBA HaCEKO-
MBIX COCTOHUT M3 MHOKECT-
Ba OTJeJbHBIX IJIa3KOoB-(ha-
CeTOK M IIOTOMY HasbIBaeT-
ca ¢acerounsim. Karkpas
daceTka «BUAUT» OTAEIBHO
OT BCeX IPOYMX U CaMOCTO-
ATEeJBbHO IlepefaeT CBOM 006-
pas B MO3r, T/Jle BCA 3Ta MO-
3aMKa U CKJaJAbIBaeTCAd B
HeuTo nejbHOe. IlosaTomy
yeM JIydllle HaceKoMoe TI'onosa 6abouru
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JOJIXKHO OPMEHTHUPOBATLCSA B ITPOCTPAHCTBE, TEM
cJIokHee (PaceTOUHBIN IJIa3: Y CTPEKO3bl OH CO-
CTOUT U3 28 ThICAY OTJAEJbHBIX IJIa3KOB, y 6a604-
KN — u3 17 ThicAY, y MyXu — u3 4 ThICAY, & Yy MYy-
paBbeB ux He 6osree 400.

HMcTuHHBIM paciBeT KJjlacca HAaCeKOMBIX Ha-
yaJjics B MeJIoBO# nepuof (0kKos0 100 MUIIMOHOB
JeT Hasaj) u ObLJI TeCHEeHIIUM o0pa3oM CBSI3aH C
9BOJIIOIIME! IBETKOBBIX pacteHuir. Hacekombie
B35AJIM Ha ce0sl BaXKHEHINYIO POJib ONMBLIUTEJEH,
noMorasi pacTeHHSM IIPOAOJI’KATh CBOM pox. A
pacTeHus, «0CO3HAB» BCIO BHITOAY 3TOTO, CTAJIH
IIPUBJIEKATh K cebe HACEKOMBIX — OKPACKOM IiBe-
TOB, apoMaToM, HeKTapoM. IInonamMmu Takoro «co-
TPYAHUYECTBa» He IPEMHUHYJ BOCIIOJIb30BATHCA
YeJIOBEK: MeIOHOCHAsA myeJia Jo0OpoCOBECTHO TPY-
AUTCA, YTOOBI y HAC Ha cToJie ObLJI apoMaTHBINA
clIagKui MeJ.

MATKOTEJOCTb KAK
JKU3HEHHBIN IIPHHITUII

YesmoBeKa Ha3bIBAIOT «MATKOTEJIBIM» 3a €ro
MATKHI XapaKTep, HECKJOHHOCTh K KOHQJIUK-
TaM, HeJII00OOBb K «OCTPBIM yrijlaM» — IIO4EeMY-TO
3TO CUMTaeTCd HeJoCTaTKOM. XOTs KaK ObLI0 OBl
3/I0POBO *KUTh HaM BceM, €CJIi Obl HUKTO He Ha-
CTyIaJl Ha HOTH JPYTUM U TeM 0oJjiee He MaxaJ Ky-
JaKaMM II0 cJay4alo 1 0e3 Hero.

Tem GoJjiee MOYyYHUTEJIBHO, YTO cpeam Oecmo-
3BOHOYHBIX €CThb I[eJIbIHA THII, OAWH N3 Haubojee
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pa3HoOOpa3HbIX M 3aHMMAIOIHMX OJHO M3 BaXK-
HeHIINX MeCT B IPUPOJE, IIPeJACTaBUTeIe KOTO-
poro M3faBHaA TaK M Ha3bIBAIOT — MATKOTeEJbIe.
BrpoueM, GoJsiee OHM U3BECTHBI IIOJ] APYTUM, Ha-
YUYHBIM Ha3BaHHUEM — THII MOJIJIIOCKH.

CrpaHHBIE )KMBOTHBIE 3TH MOJUIIOCKHU. I'nsans
Ha MHOTHX U3 HUX, TPYAHO Jake IIPEeAII0JIOKHTh,
YTO UX NpeAKaMHu ObLIN YepBeoOpasHbie POPMbI C
KaKHUMHU-TO TaM MeTaMepaMu. M 4To BooGIiie OHHU
WMeJIM eIUHBIX IPpeaKOB. [leficCTBUTEeILHO, HY UTO
MOXKeT OBITh O0IIeTO MeXX/[y OCbMHUHOIOM U YJIMT-
Koi? OKaspIBaeTcsd, ecTh. Ho Ay1d HadaJia gasaii-
Te IIOCMOTPHUM, €CThb JIX CPEeAU 3TUX MATKOTEJbIX
CcO3aHuA, IOX0XKHe Ha YepBeil, YToOkI yoequThCs
B NIPaBHJILHOCTU BBIOOpA «TOYKHM OTCUETa» IBO-
JIIOIMH 3TOTO THIIA.

KoneuHo, ecTb — 3TO XMTOHBI, UM MAHI[HDP-
HbIe MOJLIIOCKM. I'JIsigs Ha HHX, MOXXHO cebe
NIpeACTaBUTb, UTO MPOUCXOAUJIO C UepBeoOpas-
HBIM TIPEJJKOM NPH er0 HpeBpall[eHUH B MOJLIIOC-
Ka. VX TeJo elfe COCTOUT M3 OTAEJbLHLIX MeTaMe-
poB, HO OplolIHas CTOpoHa IpeoOpas3oBaJjach B
OIHY UIUPOKYIO MJIOCKYIO «HOTY», COCTOSAIIYIO U3
OJIHOM «IIOJAOIIBBLI», — OHAa
cTajia I 3THUX >KMBOTHBIX
OCHOBHBIM OpTraHOM Iiepe-
IBUKeHUs1. B mepenHeii ua-
CTH TeJla ABCTBEHHO 000CO-
Omylach roJjioBa C KpPYITHOH
TVIOTKO#, a BO pTy 0o0paso-
BaJICA OCOOBIA MSCHUCTBIN
opras — pajayJa, HeCyIui ITpydosur
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OCTpbIe pOTOBEIE 3y0-
YU KM, YaCTO PACIOJIO-
JKeHHbIe B HECKOJIbKO
PAAOB: IOJYYHJIOCH
HEUYTO cpefHee MEeXIY
SI3BIKOM ¥ TEepKOii.
Haxonen, B xauecTse
cpeAcTBa IIaCCUBHOM
3alUTHl KUBOTHOTO
ob6pasoBajach pakKo-
BHHA — 0COOBbIiI MHOTI'OCJIOMHBIN OpraH, COCTOS-
Ml U3 YIrJIeKUCJIOM M3BEeCTH M 0cO00OT0 OpraHu-
YeCKOro BelecTBa KoHxuoguHa. OHO BhIJeJAeT-
cAd 0COOBIMM CKJIAAKAMHU TeJa, TaK Ha3bIBaeMOU
MaHTHeH, a BHYTPY MAaHTHUHHON IIOJIOCTH IIOMe-
LIAIOTCA BaKHEeHIIIe Opraibl 9TUX YKUBOTHBIX.
ITopasuTesbHad O0OCO0EHHOCTH JBOJIIOIUU
MOJIJIIOCKOB — HMX CKJIOHHOCTh yTpPauMBaTh MHO-
rue M3 Tex IIPU3HAKOB, Pa3BUTHE KOTOPBIX 3HA-
MEHOBAJIO IIPOT'PECC Y MO3BOHOUHBIX KUBOTHBIX,
B TOM UHCJIe MeTaMepHOe CTpPOeHHe Tejla U opra-
HOB. BoJjiee Toro, nHOra «0TOPACHIBAJINChL» , OKa-
3aBIIMCh HEHY)KHBIMH, Ja’Ke HEeKOTopble «o00-
HOBKH» CaAaMHUX MOJIJIIO-
CKOB, TaKHe KaK pakKo-
BUHa. Bce 3TO OBLIO
CBsA3aHO, KaK JIETKO JI0-
ragaTbscsi, ¢ O0COOeHHOC-
TAMHU obpasa *KU3HU.
YupoiieHue MArko-
Bproxorozuil MOLRIOCK TeJIbIX OPraHu3MOB, KaK
myperc 00bIYHO, OBLJIIO BLIBBAHO
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Iepexo oM K MaJIONMOABUXKHOMY 00pa3y >KU3HHU:
OHM NPSATAJKCH B CBOIO PAKYIIKY ¥ MOYTHU IIOJHO-
CThIO M30JIMPOBAJINCh OT BHEIIHEro MUpa — TaK
TMOJIYYHMJINCh MHOTHE OPIOXOHOTHME U JByCTBOpYA-
ThIe MOJLIIOCKH. ECiIu »KMBOTHOE HAXOAUJIO NHOM
crmocob YKPBIBAaThHCA OT IIPeceJOBAHUA — HaIpH-
Mep, YyIoJ3aTh B eI B TPYHTE, — OHO OTKAa3bl-
BaJIOCh OT PaKOBHUHBI, B JAaHHOM CJlyyae CTaHO-
BUBIIIEHCS IOMeX0¥, — TaK MOJYyYUJINCh MHOTHE
CIM3HU. A KOrja pakoBHHa OKasajlaCh JIMIIHEH
NPy aKTUBHOM IIJIaBaHUU, INPHIIJIOCH «yOpdA-
TaThb» €€ BHYTPb TeJIa — TaKoe IIPOM30IILJIO Y ro-
JIOBOHOT'HX MOJLIIOCKOB.

BEPIIIMHA BECIIO3BOHOYHOH
IBOJIOITUH

CoBeplIeHHO CTPaHHbIM 00pa3oM, CJIOBHO
4YTOOBI CIEeIMaJibHO IIPOJEMOHCTPHUPOBATH He-
IIpeiCKa3yeMOCThb 3BOJIOINH, MATKOTEJIble U Ma-
JIOTMIOABM)KHBIE MOJLIIOCKH, CHASAI[ME CMHPHO B
CBOMX paKyIIKaX, BAPYI IIPOM3BEJIM Ha CBET
OYeHb CTPAHHBIX YKMBOTHBIX, KOTOPbI€ CUMTAIOT-
Cs «BEPUIMHOM » 9BOJIIOIMH 6ECIIO3BOHOYHEIX KU~
BOTHBIX. 3TO — rOJIOBOHOTHE MOJLIIOCKH.

Ha nepsblii B3rJ1A OHU BHEIIIHE COBCEM He Ha-
IIOMHWHAIOT CBOMX «COCe/Ieii» II0 eCTeCTBEHHOM! CHC-
TeMe — YJIWTOK, PaKyIIeK, IBYCTBOpOoK. 1 Bce-Ta-
KH 9TO MOJLIIOCKH: ¥ HUX €CTh paKOBMHa — IIpaB-
Jla, OOBIYHO OYEHb MaJleHbKas U CIpATaHHASA B IUIy-
OMHe Tejla; Yy HUX €CThb MaHTUMHAs IOJIOCTb —
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OcvMmuHo2

IIpaB/ia, UCIOJIb3yeMasd B KaueCTBe «PEaKTHBHOTIO
JBMIKUTENS»; Y HUX eCTh paayJja — IpaBia, MoXo-
JKasd Ha KJIIOB IIoNyras; y HUX eCTh M Hora — IIpaB-
Jla, moieJieHHasA Ha HECKOJIbKO IIymaJier], pacTy-
LIIAX BOKPYT pPTa Ha roJioBe, 3a 3TO OHU U IOy YN
CBOe Ha3BaHUeE.

HepBHas cucTeMa roJIOBOHOTHIX CJIOKHEe, YeM y
BCeX APyrux 0eCIOo3BOHOYHBIX: CHJIBLHO YBEJIHMUEH-
Hbl€e TOJIOBHbIE TAHTJIUU COJIMKEeHbI TaK, UTO II0 Cy-
TH 00pa3yloT OOIIyI0 HEPBHYIO Maccy — 4YeM He
mo3r? Jla K TOMY ’Ke OH 3aKJIIO4eH B HeOGOJIbIIYIO
XPAIIeBaTyIo KalcyJay — 4eM He uepen? ¥ HUX eCTh
KPYIIHOE OCHOBHOE CepJIie, COCTOSIIIEe U3 XKeJTyA04-
Ka U IBYX Npeacepauii, — Kak y ampuouii u MHO-
rUX PelTWINM; a B 100aBOK K HEMY eCThb ellje mapa
cepfiel], IPOTAJKUBAIOIINX KPOBb Yepes »Kabpbl. K
IIepeYyHI0 HeOObIYHBIX 0COOEHHOCTEM 3TUX MOJLIIOC-
KOB MOYKHO J00aBUTH eIlle M «T0oJIyOyIo KPOBb» : OHA
rosyoasi B IpSAMOM, a He B IIEPEHOCHOM CMLICJIE, TI0-
TOMY YTO B KPOBM I'OJIOBOHOTHX KHCJIOPOJ IIePEeHO-
CHUT He reMOIJIOOHH, a reMOIIMaHNH, TOJIy0OH I[BET
KOTOpPOMY IIpHaeT BXOAAIIASA B €70 COCTaB Me/lb.

A er1rie OHM MOT'YT 110 CBOEMY XOTEHHUIO U3MEHSTh
OKpacKy, npucHocabjuBasiCh K OKpYyJKaloliei
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00CTaHOBKE, YUTOOBI MHOJHOCTBI) CKPBITHCA OT
rja3 Bpara B IIeCTPOTe KaMHel M KopaJjjaoB. A
ellle y HUX €CTh ClleljMajIibHbIe CBETAIIUECH Op-
raubl-oTodopsl, HEOOIbIIINE, HO MHOT'OUHCIIEH-
HbIe, pa30pocaHHbIe IO BCEMY TeJy UJIU cOOpaH-
HbIe TJe-HUOyAb Ha rojioBe. A elre rjaza y rojo-
BOHOTHMX CTOJIb COBEPIIIEHHBI, YTO II0 CTPOEHUIO U
ONITUYECKHM CBOMCTBAM MAaJiO YeM YCTYHaIOT Op-
raHaM 3peHHus Ha3eMHBIX II03BOHOYHBIX.

OnHo M3 caMbIX 3aMeyaTeJIbHBIX 00peTeHU#
TOJIOBOHOTHMX — 3TO HUX ImIymajblia. OHH Tpej-
CTaBJAAIOT CO0OM pasfejieHHBbIH HAa HECKOJBKO
¢dparmMeHTOB NepefHUN OTHAEJ OOBIYHOM «HOTH»
MOJLITIOCKOB. ¥ caMbIX IPMMHUTUBHBIX HAYTHJLY-
COB UX ObIBaeT MOYTHU IIOJ COTHIO, Y KaJbMapoOB U
Kapakatun, — 10, y ocbMHHOroB (KaK BUHO U3
WX HasdBaHuA) — 8 urynaJien. MaJjo TOro 4ro oHU
OUYeHb NOABUYKHbIE U TUOKHE, 32 UTO UX HEPEAKO
Ha3bIBAIOT «PYKaMM», Ha Ka)XJIOM M3 HHUX eIlje
CUASAT MHOTOUMCJIEHHbIE IMPUCOCKH, Kpasi KOTO-
PBIX HepeAKO OBIBAIOT OPOTOBEBIIMMH, C 3a3y0-
puHKaMu. CTOUT OCBMHHOTY KOCHYTHCA IIy-
naJjbleM KaKoro-Huby b npeaMera, KakK OHO TYT

—

Haymuayc
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JKe MJIOTHO «IPUJIMIAEeT» K TOMY IIPUCOCKaMH, Ty-
Jla JKe TAHYTCA Jpyrue Ilynajablia — U BOT yXKe
’KepTBa, KaK BepeBKaMU, IIPOYHO OIIyTaHa CO BCeX
cropoH. Illynmanbna-«pyku» m3rubaiorcs, IieBe-
JIATCS, CJIOBHO 3MeH, CO CTPaxXy MOXKeT ITIOKa3aTh-
csl, YTO MX He BOCEMb, a BCE€ BOCEMBJECAT. A y
KaJbMapoB M KapaKaTHWI[ OfHa Ilapa uIymnaJel
IpeBpallleHa B JIOBUMH MHCTPYMEHT — OHHU 0OCO-
0eHHO JJIMHHBLIE, pacUIMpeHHble Ha KOHIle, Ha
3TOM pacCUIMPEHUY COCPeOTOUYEHBI BCe IIPHCOCKH.

Eite ogqHO 3aMeuaTebHOE «HM300peTeHUE» Io-
JIOBOHOTHUX — «PEaKTHUBHbIN ABUIKUTEJb», COCTO-
AMWA U3 MaHTUWHOM ITos1ocTH M cudoHa, paboTa-
I01I[eT0, KaK COILJIO paKeThl. Yeped 3agHIOO 111e/Ib
B MAHTHUHHYIO IIOJIOCTh MOJUIIOCK HabupaeT Bogy,
a 3aTeM pe3KO CaBJIMBaer ee M uepe3 CU(GOH C CH-
JIOA BBITAJIKMBaeT HapyKy. CudoH, emie oAHO
«IIPOU3BOJHOE» HOTH, PACIOJIOXKEH B IepelfHeH
YaCTH TYJIOBMIA U OTKPBIBAeTCA B CTOPOHY IIY-
najell. B pesyabTaTe Boia U3 MOJOCTH «BBICTpeE-
JIMBaeT» BIepel, a MOJUIIOCK oTJyieTaeT Hasazx. Ilo-
JIy4aeTcsi, YTO TOJIOBOHOTHME MOJIJIIOCKH, KaK H
paku, NATATCA Ha3al, TOJbKO IPUHIUN JBUXKE-
HUSA Y HUX Pa3HBbIN.

MsArkoreJsinle, ¢ pPAKOBUHON BHYTpPH, I'OJOBO-
HOTHE MOJLJIIOCKH B IIpOliecce 9BOJIOLUUA 0Opesn
3aMevaTeJbHOe CPeJICTBO CAaMO3all[iThl — TaK Ha-
3bIBAEMYIO0 YEepHUJIBHYIO «00MOy». B MuuHyTy
OIIACHOCTH >KMBOTHOE BbIOpachIBaeT yepe3 BOPOH-
Ky TeMHYIO MacCJSHUCTYIO YKHUJKOCTb — «4YepPHU-
Ja», KOTopasi BbIpabaTbhiBaeTcAd ¥ XPaHUTCA B
0oco60M opraHe — 4YepHHJIbHOM Melnke. Eciu 'xe
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Bpar He MCIIyraJic B3pbIBa 3TOl «OOMOBI», MOJI-
JIIOCK, He JI0JITO AyMasi, CaM PEeTUPYeTCs, N0JIb3y-
SICh YePHUJIAMHU KaK JbIMOBOM 3aBECOM.

3BE3NIbI HA THE MOPCKOM

HaBepHoe, KaXAblii OKYHYBIIMNUCA B TeILIOe
Mope rae-HuOyab Ha nobeperxkbe ManbJUBCKUX OC-
TPOBOB HJIM, Ha XyJAOH KOHeI], B HEMHOro 0oJjee
poxJiafgHble BoAbl KpbiMa, HOPOBUT BEpPHYTHCS
JIOMOI1 C BBICYIIEHHBIM IISTHJIYYEBBIM II0IBOJHBIM
Yya0OM — MOPCKOH 3Be3Hoi. A eciu J00UTETIO
MMOHBIPATH HE OUEHb II0BE3eT, TO CIAylIaTeJ u OyayT
COUYYBCTBEHHO KayaTh I'OJIOBOI B OTBET Ha PacCcKas
0 TOM, KaKHe CTpaHHbIe KOJIIOUHEe IIIapbl — MOP-
CKHMe eKH — I10JI3aI0T 10 MOPCKOMY AHY, TO U AEJIO
momnajasch Mo Horu. Y Bpsaa i KTO U3 paccKas-
YUKOB WJIM cJyiiaTeneil (ecim, KOHEUYHO, CpeAu
HUX He OKa)KeTcA KHUTroudes-HaATypaJiucTa) Aora-
JlaeTcsl, YTO 9TH CTOJIb Ppa3HbIe CO3AaHUSA — IIpe-
cTaBUTEJX ogHOro Tuna Uriokoxue.

BuumaTennbHble YHTATENIH YKe, HaBepHOe,
NIPUBBIKJINX K TOMY, YTO B €CTECTBEHHOM CHUCTEME
HepeaKO COCEJCTBYIOT BHEIITHE COBCEM pas3Hble YKHU-
BoTHbIEe. IloJMbI 1 Mexy3bl — 3TO IIpe/ICTaBUTEIN
OJHOTO M TOT0 Ke THna KHIIeYHOMOJOCTHBIX,
YJIUTKH M KaJbMapbl OTHOCSATCS K OJHOMY TUILY
MoaarocKoB. B 3ToM OTHOIIIEHMH UTVIOKOXKHEe HU-
YyTh UM He YCTYNAIOT: CIOJla OTHOCSTCH HE TOJIb-
KO MOpPCKMe 3Be3/Ibl I MOPCKHE €K1, K HUM HYXK-
HO 100aBUTHh U MOPCKHX JIMJIUM, NeHCTBUTEIHHO
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IMOXO0XKUX Ha CUAAIINE HA TOHKOM cTebesIbKe IBe-
ThI, ¥ TOJIOTYPHIl, KOTOPBIX MHOT/JAa 3a (GOopMy TeJia
Ha3bIBAIOT «MOPCKUMH orypuamu». Ho uro ke 1mo-
JieJlaelllb — 3BOJIIOIIMOHHBIA MPOIIECC TBOPUT pa3-
HooOpa3ue »KUBBIX CYIIECTB II0 CBOMM COOCTBEH-
HBIM 3aKOHaM 1 BoBCe He c000pas3ysAch ¢ TeM, II0XO0-
SKMMH WX He MOXOXKUMHU OHU HaM Nokakyrca. U
ocTaeTcs TOJIBKO YAUBIATBHCA IBITIUBOCTH ydye-
HBIX-0HO0JIOTOB, CIOCOOHBIX OTHICKATh 110/ IOBEPX-
HOCTHBIM HECXO/ICTBOM €IMHCTBO I1IJIaHA CTPOEHU A.

Tak 4TO JKe 0011ero MexJy MOpPCKO# 3Be370i1,
MOPCKHMM €KOM, MOPCKOM JHJIued U MOPCKHUM
OT'ypPLIOM, IIPEACTaBJIAIONIMMU OTAEJIbHbIE KJac-
ChbI THUIIA UTJIOKOXKHUX ?

Bo-nmepBBIX, 3TO M3BECTKOBBIN CKeJeT: OH
BBITJIAUT KaK Hapy’XHbIM, HO Ha caMOM JeJie

Mopckoit e
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T'onomypus

BHYTPEHHUI — 3aKJjaAbIBaeTCAd B BUJAE OTAE]Ib-
HBIX 3ePHBIIIEK BHYTPH KJIETOK IoJiocTu TeJa. I1o
Mepe pa3pacTaHUs 3ePHBIIIKY CANBAIOTCA MEXKAY
coboii, oOpasysa pas3Horo pasmepa 4 (HPOpMBbI IIO-
JBMKHO COUYJIEHEHHBbIEe IIJIAaCTUHBI WJIM Jake Ha-
CTOAIUNA MaHnupb. IJoBepXHOCTH IJIACTHH 4Yac-
TEeHbKO MMOKPBITA OCTPHIMH OyropkamMu 1 HeOOJb-
IIMMH UTOJIOYKAMH, YTO M JaJI0 TOBOJ Ha3BaTh
3THUX JXUBOTHBIX «UINIOKOXKUMU». OcobeHHO cia-
BUTCA NOAOOHBIMU «YKpaUIeHMAMH» MOpCKasd
3Be3/la aKaHTaCTep, HECIIPOCTa IPO3BaHHAA «Tep-
HOBBIM BEHIIOM» : BCSI €€ CIIMHHAS [I0BEPXHOCTb —
COTHH OYE€Hb OCTPHIX CHUAAIINX Ha MOJBHIKHBIX
IJIACTUHKAX UTJI JIMHOI B 2—3 caHTUMeTpa.

Eite oqHa 0CO6€HHOCTH UTJIOKOXKUX, TOBOJIb-
HO CTpPaHHAaA JJIsi 3TUX JOCTATOYHO BBICOKO pas-
BUTBIX )KMBOTHBIX (yKe uMelomux auddepeHnu-
POBaHHYIO HEPBHYIO U BbIAEIIUTEIbHYIO CUCTEMEI),
COCTOHUT B TOM, UTO OHM OTKAa3aJIACh OT OumJjare-
PaJIbHOM CHMMETPHU M BHOBb BEPHYJIUCH K CBOM-
CTBEHHOM CTOSIIIIMM ropas3f0 HUXKe B eCTeCTBEH-
HOM CcHCTeMe KHIIEeUHOIOJOCTHLIM pagualbHOMI
cuMMeTpuHu. BrpoueMm, y UIJIOKOXKUX OHa Oosee
«IIpaBUJIbHASI» . YUCJO OCe CHMMMETpHM Bcerja
PaBHO WJIU KpPaTHO NATH. B TUINIMYHOM ILJIaHe
CTPOEHHUS EeHTpaJIbHAs YacTh TeJja IIpeJCcTaBdAeT
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co00i1 HeUTO BpoJie IIapuKa NUJIU OKPYTJION KOpPo-
00UKHM, OT HEro pacxXxoAsATCAd B pa3Hble CTOPOHBI
«JIy4” » , KOTOPbIe MHOTJA HA3bIBAIOT «PYKaAMM».
CooTBETCTBEHHO BCe BHYTPEHHUE CHCTEMBI Opra-
HOB IMOJYMHEHLI 3TOMY ILJIaHY: CKa’keM, B KpOBe-
HOCHOM MJIM HEePBHOM CHCTEeMe eCTh IeHTPaJbHOe
KOJIBIIO BOKPYT POTOBOT'O OTBEPCTHA, OT HEro B
«JIy4M» MIPOHUKAIOT OTBETBJICHUA.

C 9T0i1 TOUKU 3peHuA, MOPCKHE 3Be3/Ibl — Ha-
unboJjiee XxapaKTepHble IIPeACTaBUTEIHN TUIIA UTJIO-
KOXX1X. MopcKue eXu Ha HUX COBCEM He I0XO-
’KH, HO 3TO M3-3a TOT0, UTO HA CAMbBIX PAHHUX 3Ta-
ax uX UCTOPUHU CIYUYUJIOCH TAK, UTO «JIYyUU» KaK
OBl 3arHYJINCh HA CIUHY ¥ CPOCJINCH C IIEHTPAaJIb-
HOI «KOpPOOOYKOIi» — BOT M MoJay4ymnJjcs map. He-
4TO CpeJiHee MeXX1y 3Be3/laMU U eXKaMu (ecJId BO-
00111e MeXX 1y CTOJIb PAa3HBIMHU CYIIIECTBAMU MOXKET
OBITH «CpefHee») SABJIAIT coboil opuypsl: IIpen-
CTaBbTe cebe eXUHYI «KOpOOOUKYy», U3 OOKOB
KOTOPOM B pas3HbIe CTOPOHBI TOPUYAT «JIY4YU» —
TOHKME U JJINHHbIEe, O4UeHb rubKue (3a 4To opuyp
ele Ha3bIBAIOT 3Mee-
XBOCTKaMH), HHOTJa
BeTBsAIueca. Kcrartwu,
«XOASAT» OHH, HCIOJb-
3ys He TOJbKO aMOyJia-
KpaJibHbIE HOXKKH, HO U
C IIOMOIIBIO 3TUX JIy4eH,
BOJIHOOOpa3HO uarubasa
UX U IPUIIOAHUMAS Te-
Jo Haj cybcTrpaToMm.
Oguypa ToNBKO y TroJOTypHH
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HeT HUKAKUX HapyXHbIX IPU3HAKOB «IIATUIyYe-
BOT'O» ILJIAaHA CTPOEHUS, HO BHYTPEHHEee CTPOeHUe
«MOPCKHMX OT'ypPI[OB» IOJHOCTHIO €My NOJYUHEHO:
[IO-BUAMMOMY, UX OGJHK Jiexkalero Ha 60ky 6o-
YOHKAa — sBJIEHHUE BTOPUYHOE.

Bce urjioko)xkue — UCKJIIOUUTEJNIHBHO MOPCKHE
JKMBOTHBIE, B IIPECHOM BOJe MX He BCTPETHUIIb.
OHU OUYeHb ApPeBHUE: UX paclBeT NIPUXOAUTCA Ha
JeBOHCKMI NepHod, B TO BpeMsa pa3HooOpasue
[IpeJcTaBUTEJIe 3TOr0 THUNA OBLIO B HECKOJIBKO
pa3 GoJjblile coppeMeHHOro. Cyasi mo xapakTepy
PasBUTUSA JUYUHOK UTJIOKOKUX, HA PaHHUX CTa-
JUAX OYEeHb IOXO0XKUX Ha JUUYMHOK aHHEeJHJ U Ha-
unboJiee MPUMUTUBHBIX YJIEHHCTOHOTHX, UX Ipex-
KU OBLIM «HOPMAJIBHBIMH» JJBYCTOPDOHHE CHMMeT-
PUYHBIMH 2KUBOTHBIMU. HeoOBIUHbBIN K€ TUII CTPO-
eHHUs Tejia Y B3POCJIbIX 0cobeil, 110 Bceil 0O4eBUIHO-
CTH, CBS3aH C MaJIONOJABMKHBIM 00pa3oM »KU3HMU.

Ocob6eHHO B HEM IIpeycIlleJId MOPCKHe JIUJINHU:
OueHb APKHE, ¢ KOJBIUIYI[MMUCSI BMecTe C JBHU-
JKeHHUAMM BOJABI JIydaMHU-JIeIeCTKaMU, HaCTOA-
1ee yKpallleHue MOABOAHBIX «CaJOB», OHU 00bIU-
HO BeAyT cuAsA4Yuii o6pas ku3Hu. CXoJCcTBO C Uy-
JIECHBIMH IIBETAMHU YCUJIUBAETCA TE€M, YTO y 9THUX
MOABOAHBIX CO3JaHUM TeJI0 MHOTAA CUAUT Ha TOH-
KOM, MHOT/Ia JOBOJbHO AIuHHOM cTebse. IIpume-
YaTeJbHO, UTO POT Y 9THUX KUBOTHBIX- «I[BETOB»,
B OTJIMUME OT JAPYruX HUIVIOKOXKUX, Bcerga obpa-
IIeH BBEPX: €CJIU JHJIUIO-KOMATYJIHAY TOJIOXKUTD
HA I'PYHT PTOM BHU3, KAK MOPCKYIO 3Be3Ay, OHa
TYT ke (XOTh U He 0UeHb OBICTPO) IepeBepHeTCA U
IIPUMET IPUBBLIYHOE JJISI Hee MOJIOXKEeHUe.
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Mopckas aunus

A BOT cpefiu MOPCKUX 3Be3J HeMaJIO HACTOs-
mux xuimHuKoB. KoHeuHo, no6blya UX daire Bce-
ro HeBeJMKa U HE CJIUIIKOM IOABM)KHA — He-
6osblIIMEe MOJLJIIOCKY, HEKOTOPHIE MOJIMIIbI, CHISA-
Yyye 4epBU U padyKH, roJIOTypUHU, T'yOKH, MOPCKHUE
€XH U TOMYy IoAoOHoe. Y)Ke YyIOMHHABIIHUHCS
TE€PHOBBII BeHel MOKeT HaHEeCTH 3HAYNTEeJTbHbIA
VPOH KOJIOHMSAM KOpPAaJLJIOB, BbleZlasi BCeX IIOJIM-
oB Ha cBoeM nyTu. IIMKHOMMAMSA C TUXOOKeaH-
ckoro nobepexkbsi CeBepHoit AMEpUKH, JOCTUTA-
omasa 80 caHTUMeTPOB B AMaMeTpe, CIIOCOOHA
MOMMaTh U CHECTh Jla’Xe 3a3€BaBILIYIOCS phIOeI-
Ky WJIU He yCIIeBIIETo y/paTh paKa-oOTIIeJbHUKA.
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POT PTY — PO3Hb

B ucropuy 6eCcrno3BOHOUYHBIX >KMUBOTHBIX OJ-
HaXXJ bl IPOMU3OIIJIO JOBOJbHO CTPAHHOE U MaJIo
00bAACHUMOE, HO BecbMa 3HaMeHaTeJbHOe COObI-
THe. ¥ KOro-TO M3 apXaWuyHbIX 4YepBel JIMUMHKA
BAPYTI «pellnjia» IepecTPOUTh CBOM KHMIIEYHbIN
TPaKT «C TOYHOCTbIO A0 Haobopor». B wmrore
MOJIYYMJIOCH, YTO TaM, I'Jle Y « HOPMAJIbHbIX» KU~
BOTHBIX OBLJI POT, YHACJIELOBAHHBIN eIlle OT KH-
IIeYHOIIOJIOCTHBIX, ¥ 3TOT0 «DPEBOJIIIIMOHEPA»
MMOJIYYUJICS 3aJHAM IPOX0J. A POTOBOE OTBEPCTHE
COOTBETCTBEHHO 00pas3oBajioch Ha IPOTHUBOIO-
JIO’KHOM KOHIIE TeJIa.

ITo npaBae cka3aTh, yueHble TaK U HE CMOIJIHU
Imoka oO0BACHUTH, KaKHe BBII'OJIbI B pe3yJibTaTe
TaKOH IMepeCcTPONKHU MOJyUnaa JINUNHKA- «IIePBO-
OTKDbIBATEJb», HO 9BOJIIOIIMOHHBbIE ITOCJIEACTBUSA
9TOT0 COOBITHS OKAa3aJIUCh UYPEe3BbIUAWHBIMU.
Bexnb oHO mpuBeJIO K MOSABJIEHUIO HA 9BOJIIOI[UOH-
HOM JipeBe XKMBOTHOIO IIapCTBa O4YeHb MOIITHON
BETBH, 00'beIUHAIONIENl MHOTHUE THUIIBI, B TOM YHC-
Jie y»Ke U3BeCTHBIX BaM UIVIOKOKUX, a TaK2Ke THUIT
XopaoBple (K KOTOPOMY OTHOCSITCSI BCe ITO3BO-
HOYHBIE U, CJIeJlOBaTeJbHO, YEJOBEK).

Kax 6b1 TaM HH ObLIO, pasfejeHue 0 3TOMY
IPpU3HAKy 0003HAYMJIO Ha 3BOJIOIMOHHOM JpeBe
[[apcTBa *KMBOTHBIX JJBA OCHOBHBIX CTBoJIa. Ku-
BOTHBIX, ¥ KOTOPBIX COXPAHUJICSA «HOPMAJIbHBIN »
POT, Ha3BaJIX MIEPBUYHOPOTHIMHU — 3TO AaHHEJI MBI
U uX Omokaiiiue yepBeobpasHble «cocequ» 110 ec-
TECTBEHHOM CHCTeMe, a TaK’Xe YIeHHCTOHOrue,
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MOJLIFOCKH. A >KMBOTHBIX C «PTOM HAa000OpOT» HA-
3BaJI1 BTOPUYHOPOTHIMH. Taxk uTOo, KaK BUAUTE,
pOT, CKaXkeM, y HaCeKOMbBIX U y HAC ¢ BAMH — CO-
BEpPIIEHHO pa3Hble II0 CBOEMY ITPOHUCXOKIEHUIO
(TO ecTh, KaK r'OBOPAT YUYEHbIE, AaHAJIOTHYHBIE) 00-
pa3oBaHUA: C TOYKU 3PEHUSI HACEKOMBIX MBI
eiuM, U3BUHUTE, COBCEM HE TeM MECTOM.

Eme oxHO Ba'kHOe OT/IMYUE MEXXAY MepBHY-
HO- ¥ BTOPUYHOPOTBHIMH >XKUBOTHBIMU COCTOMUT B
TOM, UTO y IepBbIX Haubosiee Ba>KHbIe HepPBHbIE
CTBOJIBI M KPOBEHOCHBIE COCYAbl HAYT BAOJb
OPIOIIIHO¥ CTOPOHBI Tejla, & ¥ BTOPbIX — BJOJIb
cununHoi. IlosyuaeTcs, uTo u 3mech Bce Ha00O-
poT. Bbl He npeAcTaBisAeTe, CKOJbKO FrOPAYMX Ha-
VYHBIX fe6aTOB BbI3BaJIa 3Ta OTJIMUYUTEIbHAS 0CO-
0€HHOCTh BTOPMYHOPOTBIX: CHEIIMAJIUCThI IIbITa-
JIUCh KAKUM-TO 00pa3oM 00bACHUTDH, KOTAA U KaK
ITPOUBOIILJIN 9BOJIOIMOHHBIE IEPECTPOMKHU, DYHK-
IIUOHAJIbHBIN CMBICJI KOUX OHUM HE TOHUMAJIH.

IIpumMuTUBHBIE BTOPUYHOPOTHIE >KUBOTHBIE,
KaK ¥ NepBUYHOPOTHIE, BHEIIHE ObLIN «UYEepBs-
MU » : HABEPHOE, BCA YKUBHOCTD, IOCTUTIIaA HEKO-
ero YpOBHS 3BOJIIOIIMOHHOTO pPa3BUTHUA, ObliIa
yepBeoOpa3Hoii. Ho BbI-TO y>Ke 3HaeTe, UTO BHEIII-
HUM BUJ oyeHb OOMaHUYMB, YTO caMoe TIJIaBHOe
KpoeTcsi BHYTpPHU Tesia. Tak BOT, OKa3bIBaeTcH,
YTO BHYTPU ce0s BTOPDUYHOPOTHIE «YEPBU» CTOJb
pasJN4YHbI, 4YTO UX JEJIAT Ha TPU-UYeThipe THIIA.
IIpyuem HeKOTOpbIE M3 3THUX TUIIOB yUeHbIe Ha-
VYHJINCH pasjindyaTh cOBceM HemaBHO. OHM He
OUeHb OOMJIbHBI 10 YHCJIy BUAOB, UM OTBeJleHa 60-
Jiee UeM CKPOMHAasl POJib HA apeHe >XU3HU, HO He
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pacckas3aTh O HUX HeJNb3sd — B 3THUX CO3NAHUSIX
IIpUpoJia IMOPO# AEeMOHCTPHUPYET CBOI YAUBHU-
TeJbHYI0 N300peTaTeIbHOCTbD.

IToronogopsi, KOTOPHIX BBLAEJIHUJIN B CAMOCTO-
ATeJIbHBIYN TUII NI B cepeanHe XX CTOJIeTUSA, —
ONHU U3 CAMBIX HEOOBIYHBIX *KUBOTHBIX. OHU 00U-
TAIOT Ha OOJIBUINX IIyOMHAX, IPUYEM MHOTHE — B
30He MOJABOJHBIX BYJKAHOB (TaK Ha3bIBaeMbIX
«MOABOXHBIX KYPWJIBUIMKOB»), rle BoJa Oorara
BBLAEJISAIOIIUMCA H3-T0J] 3eMJIX CEepPOBOLOPOJIOM.
Bcio »xus3Hb 5T HeOGoablMe (MakKCHMyM B He-
CKOJIbKO IeCSITKOB CAHTUMETPOB) U OYEeHb TOHKHUE
(06b1uHO He 6oJiee 1—2 MUILJIMMETPOB) YKUBOTHDBIE
IIPOBOJSAT B BBIPBITHIX UM CAMUMHI HOPKaXx-TPyo-
KaXx M IMOUTHU He CIIOCOOHBI ITepPeIBUTAThCS.

ITopa3uTesnbHO B HUX TO, YTO Yy TOTOHO(OP BO-
o0111e HeT MUIeBapUTEJIbHON CUCTEeMbl — HHU PTa,
HU KUIIIeYHUKa, Hu anyca! Jlojaroe spems 310 ObI-
JIO 3araJikoi: KaK Ke M 4eM OHH nuraiorca. Pas-
rajka OKasajlaChb HEOXXHJIAHHOW M, ITOXKaJYiH,
erre 6osiee mopasuTeabHONU. BhIACHUIIOCH, YTO Te-
JIO IOrTOHO(Op OMTKOM HaOUTO OAKTEPUSAMHU, IIO

ITozonogopa
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crocoby NUTaHUA He OTJIMYAIOIIUXCS OT TeX, KO-
TOpble BO3BHUKJIM HA CAMOM 3ape 9BOJIIOIHNU JKU3-
HU Ha 3eMJie, KOorja elle He ObLIO KHMCJIOpOJA.
OHM moJTy4YaloT 3HEPTUIO 3a CUeT CePOBOAOPOJa, B
U30BITKE IOCTYIAIOUIEeT0 B BOAY U3 «IIOABOAHBIX
KYPUJIBIIUKOB» U IIOTJIOIIIAeMOT'0 CTEeHKaAMHM TeJia
noroHogopsl. BoraThix sHepruei opraHUYECKMNX
BeIIleCTB XBaTaeT U caMUM OaKTEepPUAM, U UX «XO-
3AUHY». BOT 1 noJsiy4yaeTcs, 4To MUP, K KOTOPOMY
IIpUHAJJIeKAT 9TU CTPaHHbIe cyliecTBa, — 6e3
[IpeyBeJINYeHUS « MHAs ")KU3Hb» , IOCKOJIBKY CYyIIie-
CTByeT 3a cueT He (OTOCHMHTE3a, KaK II0JJaBJISIO-
111as1 4aCTh COBPeMEeHHOH O1OThI, 4 XeMOCHHTe34a.

B otstnume oT noronodop, IpeacTaBUTEN TUIIA
IlleTnHKOUYEIOCTHBIE — BeChbMa AKTUBHBIE ILJIOB-
nsl. He6osbiiue, or 0,5 7o 10 caHTMeTpoOB AJIH-
HOH, TOHKME, C paClUIMPEHHOI XBOCTOBOM JIOIacC-
ThIO, IIOUTU IIPO3payHbIe, 3a CBOEOOPA3HbIN CII0COD
nepeBUXKEHNA OHM Ha3BaHbl « MOPCKHMM CTPEJIKA-
Mu». Pe3KM B3MaxoM JIOIIACTH OHU OpocaroT cBoe
BBITSIHYTOE T€JIO Ha HECKOJILKO J€CATKOB CAHTUMET-
POB — NEMCTBUTENILHO OYATO JIETUT CTpeEJa, BBHINY-
mieHHasA u3 JykKa. Korjga Takas cTpesika MeJbKHET
repej CTEKJIOM MacKU ITOABOJHOTO ILJIOBIIA, TOJIBKO
0 3aBUXPEHUAM BOAbI, KOCHYBIIUMCS JHUIA, U
MOYKHO AOTaJjaThCsl, YTO 3TO OBLIO KAKOEe-TO CTPEMU-
TeJIbHO JBYOKYIIIEecs YKUBOTHOe-HEBUAVMKA.

Tun IloxyxopaoBsie 00 beAUHAET Y)KUBOTHBIX,
KOTOPbIE 110 OAHUM ITpH3HaKaM Haubosee 6JIM3KU
K XOPXOBBIM, B UYeM U YIOCTOBEPSIET UX Ha3BaHUE,
a [0 APYTMM CYLIeCTBEHHO YKJOHSAIOTCSA OT HUX.
BaxHBIM 5BOJIIOIIMOHHBIM HOBLIECTBOM, KOTOpPOE
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MMOSIBUJIOCH B 3TOM THIIE, a 3aTeM ObLJIO YHACJEN0-
BaHO U XOPJOBBIMHU, SABJISETCSA CTPOEHUE OPTaHOB
AbIXaHUA. ¥ NOJYXOPAOBBIX 3TO sKabepHbIe Iie-
JIH, KOTOphIe IPO0OMAIOT HEepefHUH OTAesJ KHu-
IIeYHUKA M COOOIIIAIOT €ro IOJIOCTh C BHEIIHEH
Ccpezioii: MMEHHO TaK YCTPOEHBI JKabphl y UX OTAA-
JIEHHBIX NOTOMKOB — pbI6. IlosaTomy oauH us
KJIACCOB IIOJIYXOPAOBBIX M HaswiBaeTca Kuimeu-
HombImamue. OHU B GOJILIIMHCTBE CBOEM IIDH-
JOHHBbIE YKUBOTHBIE, KOIIAIOI[UECS B MATKOM IIPU-
O6pexxHoMm miie. ITogo6HO mOXKIeBOMYy uepBio, Oa-
JSHOTJIOCC TOCTOSAHHO IIPONYCKAaeT Yepe3 CBOH
KHIIIEYHUK MacCy I'PYHTa, YTOOLI U3BJIeYb U3 HETO
Heo0XxoAMMbIe OpraHnyeckue Beujectna. IIpu ma-
JiefilIIeM COTPACEHUH BOJBI IOJYXOPAOBbIE «dep-
BAKH» MOJIHUEHOCHO TNPAYYTCS B CBOM HODPKH,
4TOo0BI He IONACTh Ha 00e]; XUIIHOM phIbe.

Bansnoznoce
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Camble NTPUMHUTHUBHBIE NPEACTABUTENN THIIA
XopaoBsie TOXKe, CKOpee BCero, ObLIM KOI'Za-To
yepBeoOpa3HbIMU. VIX OCHOBHOM OTJIMUYMTEIbHOMN
0CO0EHHOCTHIO, TIPEAOTIpeeINBIIEl BOZMOXKHOC-
TH JaJIbHEeHIeil IPOrpecCUBHOM dBOJIOIIUU, CTA-
JI0 o6pa3oBaHue 0cOOOT0 BHYTPEHHETO CKejleTa —
XOpAbl, UJIM CHMHHOM cTPYyHBI. OHA 6bLIa IOCTPO-
eHa U3 XpAleo0pa3HOro TOMOTEHHOTO BellecTBa
4 IIPOXOAMJIA BAOJIb BCEro Tejia HaJ KHIIEeUHH-
koM. Ho oueHb GbICTPO 3BOJIIOIIMOHHBIE IYTH Pa3-
HBIX XOpPAOBBIX DPAa30UIIUCh. ¥ AKTUBHO KHUBY-
X NMO3BOHOYHBIX XOpJZa OKasajach 3aMeIIeH-
HOM ITO3BOHOYHUKOM M3 XPSAIIEBOM, a 3aTeM U KO-
CTHOM TKAHU: UX TeJy Hy’XHa ObLi1a 0c060 ITpod-
Has omopa. A 000JOYHMKHM Ilepelllii K MaJIoIlo-
ABUXKHOMY HJIM JaKe CUASUeMy 00pa3y KU3HU U
Ha CBOHUX CJIaBHBIX pPOAHYeH CTAJIU COBCEM HeIo-
X0 u. TOJIBKO IO CTPOEHUIO JIUYUHOK M yJaeTCs
OIIpeneIuTh UX UCTUHHOE IT0JIOYKEeHHE B eCTeCTBEH-
HOM cHCTeMe KHUBOTHBIX. 3a UTO 3THUX apXaudHbIX
XOPZAOBBIX TaK U Ha3bIBAIOT: JHUYHMHKOXOPIOBEIE.

Hanpumep, acuuanio, OTHOCSAILIYIOCS KaK pa3s
K 000JIOUHHKAaM, J0JII'0e BpeMs BOOOIIe OTHOCHUJIH
K TaK Ha3bIBaeMbIM «300()UTAM>», TO €CTh «>KHUBOT-
HBIM-PacTeHUAM», HApAAYy C MOJHUIIAMH U ry0Ka-
mu. [la 1 He MmyapeHO: 2T0 HebosbInoe (He OoJiee
oJIyMeTpa IJUHOM) JOHHOE >XMBOTHOE OOJIbIIIe
BCEro MOXOXKe Ha IPOJ0JITOBATHIM pas3fgyThId Me-
LIIOK, ITPMPOCIINH K KaKOMY-JIU00 TBEPAOMY TIpeJ-
MeTy U COOOIaoIUicsAa ¢ BHEIIIHUM MUPOM Uepes
JIBa OTBepCTUs-CH(POHA, POTOBOM U aHAJIbHBIN. Ee
JUUMHKA IIepBble JHU CBOEro CYIIECTBOBAHUSA
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[JjaBaeT B TOJIIEe BOJBI,
MOX0XKasd Ha KPOIIEYHOI0
MaJbKa KaKoOU-Hubyab
prIOKH. 3aTeM OHA HaXO-
OUT TOAXOAsAIlee MeCTO
AJIST TIOCTOSHHOT'O IMPOXKHU-
BaHUSA, NMPUKPENJIAeTCa K
cybcTpary mepenHeil 4ac-
THIO TeJIa ¥ JOBOJILHO OBIC-
TPO HaYyMHaeT TIpeBpa-
HIATHCA B <«KYOBIIIKY».
HNHorna cocemHue >XHUBOT-
Hble 00'beAUHAIOTCS IOJ OAHOM «KPHIIIei»-000-
JIOYKOM, TOT/Ja MOoJIy4yaeTcs KOJIOHUA, MaJo 4YeM
OTJIMYHUMAasA OT KOJOHHUH rybok. CxoacTBo eie
0oJiee yCUJIIMBAETCS TEM, YTO aCI{UAUN COXPaAHSA-
IOT CHOCOOHOCTH K 0ecrmojioMy pas3MHOMKEeHUIO
MMOYKOBAHUEM.

Brnpouewm, acuuausa — KpallHUi BADUAHT YKJIO-
HEHHUS OT MarucrpajbHOro myrtu. [Ipyrue o6os04-
HUKH KHBYT B TOJIIIE BOALI U 60Jiee aKTHBHBI, XO-
Ts1, KOHEYHO, He B TaAKOII Mepe, KaK II03BOHOYHLIE.

Cpeau 3THX KMBOTHBIX €CTh He6GOJIbIIIOE, I10-
X0JKee Ha MaJIeHbKYIO PhIOKY MOpPCKOEe CYII[eCT-
BO, KOTOPOE AeHACTBUTEJIbHO 3aHUMAET IIPOMEKY-
TOYHOE MOJIOXKEeHNEe MeXJy 0eClT0O3BOHOUHBIMU M
MO3BOHOYHLIMU. VIMA 3TOMY CO34aHUIO, BOJIEIO
9BOJIIOIITMOHHBIX cyaeb He BbIMepliIeMy U 6jaro-
Japd 3TOMY JaBIlleMy B PYKHM yYe€HBIM HACTOSA-
UMY JKMBOU «apXeTHUIl» Ha4aJIbHON UCTOPUH IO-
3BOHOYHBIX, — JAaHNEeTHUK. IIpu3HaKku, BaskHeil-
e AJIsE IO3BOHOUYHBIX, —— IIOJIHOCTHIO Pa3BUTAA
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xXopaa, Jiexkaiias Haj
Heil HepBHas TpYyOKa
U 1o Hed OplolIHAA
aprepusa (mpaspga, mo-
Ka ele 0e3 MyCKYJIHC-
TOT'O pAaCUIUPEHUSA —
cepAaiia), MHOTOYHC-
JIeHHble JKabepHbIe
mean (y JIaHIIETHUKA
Janyemmuurx ux csbiire 100), mera-
MepHOe CTPOeHHe MyC-
KyJIaTyphbl U TaK naJjee. Bce 3To eCcTh He TOJIBKO ¥
JIMUMHKH, HO U y B3pocJioro JanneTHuka. Ho 3a-
TO Yy HEro COBEPIIEHHO HET OKOCTEHEHHI, B TOM
4yucje U B roJIoBe, 3a YTO Ha3BaHUE BETOYKH BO-
JIIOIIUOHHOTO peBa, KOTopas «IIpopocJia» K JaH-
IIeTHUKY, — GecuyepenHbie. HeT y HEero koneuno-
CTel, 4elIyMyaToro NOKpoBa, MHOI'O Yero HeT —
TaK BeJb Ha TO OH M HE MMO3BOHOYHOE...

JKuByT JTaHIETHHKM Ha MeEJKOBOAbe, 00JIb-
IIYIO YaCTh BPEMEHHU IIPOBOJAT, MOUTH HEJTUKOM
3apBIBIINCH B PBIXJIBIA TECOK WJM HJ, TaK 4TO
Hapy’Xy TOPUYHUT TOJILKO OAHA roJioBa. Ecam ero
MMOTPEBOXKUTH, OH OBICTPHIMM JIBUXKEHUAMH BCe-
ro TyJIOBHIA IlepenJbIBaeT HAa HOBOE MECTO U
BHOBb 3apbIBa€TCS B 'PYHT XBOCTOM BHU3. IIuTa-
IOTCA 3TU «PBIOKKW» MEJNKHMH IJIAHKTOHHBIMU
opraHu3MaMu — UHQPY30pPUAMU, OJHOKJIETOU-
HBIMU BOJOPOCJISIMU, pAYKaMU, 3aTOHSASA UX B POT
JBUXKEHUAMU OKOJIOPOTOBBIX PECHUYEK M BBINY-
CKafd 3arjIo4eHHYIO BOJY HApy’XKy uepes Kadep-
HBbIe IIeJIH.
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BJACTEJIMHbBI MOPEN

IlepBble pp10bI, MOABUBIINECS B KOHIIE KeMO-
pHICKOTro mepuoza, To ectb okoJsio 500 muino-
HOB JIET TOMY Hasaj, NOLLJIMA II0 MYyTH IEepPBbIX
YJIEeHUCTOHOTHX — 003aBeJNCh CKeJIeTOM, IpH-
YeM He TOJIbKO HapYy>KHBIM MaHI¥peM, HO ¥ BHYT-
PEHHUM NMO3BOHOYHHKOM. 3a 3TO PhIO M BCex UX
pasHooOpa3HbIX NOTOMKOB — amM¢uOUil, penTH-
JIAM, TITHL, 3Bepei — Ha3bIBAIOT MO3BOHOYHBIMH
KUBOTHBIMHU. Bce Tesl0 Y HUX HOKPBIJIOCH YEIly-
ell, a ero mepeJHIO YacTh OJEJIO UTO-TO BPOJie
MOHOJIMTHOTO II[MTAa: V¥ APEBHUX PhIO ocTeocTpa-
KOB OH ObLJI IOYTH TAKOH K€, KaK ¥ TPHJIOOHUTOB.
Benp onn 6bl1m HeboabiIME, He Oojiee MOJYMeT-
pa, a B IPeBHUX MOPSAX IJIaBaJIX TaKHe I'PO3HbIE
XUITHUKH, KaK JBYXMETPOBble PAKOCKOPIIHOHBI.
Camoe npuMeUaTeJbHOE, YTO MaTEpPHAaJ, U3 KOTO-
poro ObLJIX «CKOBAHBI» 3TH JOCIEXHU, IOPA3UTEb-
HbIM 00pa3oM OBLI MOXOXK HA TOT, U3 KOTOPOTO
caesgaHbl 3yObl: NEHTUH, MOKPBITHIM MPOYHBLIM
aMaJjieBbIM cJjioeM. BoT OTKyzaa, oKa3bIBaeTcs, B
KOHIe KOHIIOB MOJYYUJIHCh HAIIIK 3Y0ObI!

ITo cnocoby nuTaHuA 3TU apXaudHble PbIOO-
o0pa3Hble CylllecTBa, HaBepHOE, MOXOAWUJIHA Ha
JaHOEeTHHKA: YeJIIocTe y HUX He ObLIO (3a 4UTO
BCeX UX 00beAUHAIOT IO OOIIMM Ha3BaHUEM Oec-
YeJIIOCTHbIE M BBIEJAIOT, KCTAaTH, B OTAEJIbHBINA
KJIacC), OHU IJIaBaJM HaJl CAMbIM JHOM M BTATH-
BaJIM B OTKPBITHIA POT BCAKYIO B3BEIIIEHHYIO B BO-
e cbenobHYIO MeJioub. B cBOe BpeMs TOCTATOYHO
pasHooOpa3Hble, OHU MOUTHU IEJTUKOM BBIMEDJIU K
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KOHILY IeBOHCKOro nepuoja. 1o HacToAIIero Bpe-
MEHH JOXXHUJIM TOJIBKO JBa IPeACTaBUTEJIA ITOH
JpeBHeHLIeH rpynnbsl — MHHOra ¥ MUKcHMHA. OHHI
HeOonbuIve, yepBeoOpasHbie, 3a hopmy Oecuestio-
CTHOTO PTa MX COBEPILIEHHO CIIPaBEJJIMBO HA3bI-
BaIOT KPYIJIOPOTHIMH. ITU phI000Opa3HbIe co3/a-
HUA OTHIOAb HE JOBOJIbCTBYIOTCH IIJIAHKTOHOM:
OHU OXOTSATCSA Ha pbI0, 6YKBAaJIbHO BrpbI3alOTCS B
TeJIO KepPTBbl U MeAJIEHHO 3a’KHBO BBIENIAIOT ee
BHYTPEHHOCTU. JINUMHKY pyuYbeBOM MHHOTH YKU-
BYT, 3aPbIBIINCH IOUTH I[€JIMKOM B IIECOK TJe-HU-
Oynb Ha MeJIKOBOAbe, 3a 3TO B HAPOJe UX Ha3bIBa-
IOT NEeCKOPOHKAMH.

Ho BepHemcsa B apeBHume mopsa. Okoso 450
MUJLJIMOHOB JIeT Ha3a]] B UCTOPUU IPUMUTHBHEMN-
mux pbid (a cTaso ObITH, ¥ BCEX UX MOTOMKOB —
MMO3BOHOYHBIX) IIPOM3OIILIO KpailHe Ba’KHOE CO-
ObITHE: ¥ HUX MOABUJIMCH YerocTH. Kak BBI 1O-
MHUTE, B 9BOJIIOIMHA HOBbIE OPTaHBI Yallle BCETo
MOJIyY4alOTCA INMyTeM H3MEHEeHHS KaKHUX-TO YIKe
CYLIeCTBYIOUIMX. ¥ YWIEHHCTOHOTHX DOTOBOU ai-
napar (Te »Ke B CYLIIHOCTHU YEJIIOCTH), KaK BbI YiKe

MuHnoza
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3HaeTe, 00pas3oBaJjicAd U3 MepeJHUX HOr. A 4TO ke
IM03BOHOYHBIE? ¥ HUX MPUCIIOCOOJIEHUSA I/ CXBA-
THIBAHUSA JOOBIYM 00pPa30BAJIUCH... U3 KaOEPHBIX
Ayr. OTO Cpa3y ke JaJI0 YeJIOCTHOPOTHIM pPhIGaM
KOJIOCCAJIbHBIE IIPEUMYIIECTBA II0 CPaABHEHUIO C
uX 0eCcUeIIOCTHBIMHU NIPeAKaMU M KPYTJIOPOTHIMU
¥ KaK MUHUMYM CPaBHSJIO C YKUBIINMH II0 COCEJ-
CTBY XMIIHBIMHU YIEHUCTOHOTMMH, KOTOpbIe Ha-
VYHJINCh paboTaTh CBOMMHM HOTaMH-YeJIOCTAMHU
3aJ10JITO 10 PhbIO.

BropbiM Ba)XHBIM COOBITHEM — HE CTOJILKO,
HaBepHoOe, AJIA CAMUX JPEBHUX PbIO, CKOJILKO AJISA
UX OTAAJIEHHBIX MOTOMKOB — CTaJIO IOSABJICHHE
TaK Ha3bIBAE€MbIX MAPHBIX KOHEYHOCTEH — IPYyJI-
HBIX ¥ ODIOUIHBIX IIaBHUKOB. OHHM MOHavaJy Obl-
JIX HeNOABUXKHBI U NPEJCTABJISAJIN CO00M MPOCTO
0OKOBBIE CKJIAAKH Teja, UX OCHOBHBLIM HazHaue-
HHEeM ObljIa POJIb CTAOMIN3aTOPOB ¥ PyJIei riIy6u-
HbI. Y1 3T0, KOHEYHO, TOXKe JaBaJI0O CBOM IIPEUMY-
IjecTBa UX obJazaTeJaAM: OHH cTaJau 0oJiee JIOB-
KMMH, MaHeBPeHHBIMH IToBmamu. Ho riasHoe
TMPOM3OIILJI0O MHOI'0O MO3Ke: MMEHHO IJaBHUKHU
NIpeBPATHJINUCH B HOTH, KOTJia IPeAKN Ha3eMHbBIX
MMO3BOHOYHBIX CTAJIX aKTUBHO OCBAMBATH CYIIIY.

OOpeTeHne XBaTaTeJIbHO-PBATEJbHBIX UEJIIOC-
Teil ¥ NJAaBHUKOB NOCJYXXHUJIO MOIIHBIM CTHUMY-
JIOM K IIpEBPAIeHUIO PbI6O B HACTOAIMX XUIIIHU-
KoB. Tak uTo HEeT HUYEro yAUBUTEJIHLHOI'0, YTO OJ-
HUMHU U3 CAMbIX IE€PBBIX YEJIOCTHOPOTHIX CTAJIH
akyasl. CTpeMmuTenbHbIe, arpecCUBHbBIE, BOOPY-
JKEHHbIE OCTPEHIIMMH TpPeyTroJIbHBIMH 3y6amH,
OHHU U IIO Cell IeHb 0 KPOBOXKAJHOCTH MOYTH He
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“MeloT cebe paBHBIX B MOPAX U oKeaHaX. OcoGeH-
HO «CJIaBUTCA» 0eJias aKyJia, JOCTUTAION[AA JJIH-
Hbl 9 MeTpOB M CIIOCOGHASA TOBEPIHYTh B YKac
J11060r0 IJI0BIA, CBOMMHY JBHXKEHUAMH IIPUBJICK-
1Iero BHUMaHHe pbIOBI-yOuitnbl. HeHamHOTrO
MeHbIlle PbI6A-MOJIOT CO CTPAHHBIMU OOKOBBIMHU
BBIPOCTAMHM Ha TOJIOBE, HA KOHYMKAX KOTOPBIX
cugAT riasa. dto ik, ocTaeTcsA TOJBKO IOPAJO-
BaThCA TOMY, UTO A0 HAIIIMX BPEMEH He JOXKHJIa
aKyJla apaHAAIICHC: y TOHM IacTh OblIa BOOpYKe-
Ha 3y0aMu AJuHOHA 0 15 caHTHMETpOB, TaK 4TO
caMo 9TO Yy/JOBHUIIle, HABEPHOE, OT KOHYUKA MOP-
JbI 0 KOHYUKAa XBOocTa ObLI0 He MeHee 20 MeTpoB.

W3 coBpeMeHHBIX IpeAcTaBUTeJIeH OTpAnA
IIOYTH CTOJIb 2Ke OTPOMHA, IOXKAJIYH, TOJbKO KH-
TOBAaA aKyJa, AocTUraiomnias 15 MeTpoB AJIMHBI,
HO OHA COBEPIIIEHHO MUPHOE CO3AaHue, MUTAOIIe-
eCs UCKJIIOUUTEJIbHO MJIAHKTOHOM.

¥ aKyJ ¥ CKaTOB ellje HeT HACTOSIHNX KOCTe:
BECH CKeJIET COCTOUT ¥ HUX U3 XPAIa, II03TOMY HX
Ha3bIBAIOT XpsAlEeBbIMH pbibamMu. Cyas mo Tomy,

Kumosas akyna
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HACKOJIbKO XOPOIIIO OHH ce0s YyBCTBYIOT M BOBCE
He cOOMpAaIOTCA BBIMUPATh, UM OTCYTCTBHE KOCTEH
HUKoOrJa He Memajio. Y1 Bce )Ke UMEeHHO KOCTHC-
THIM PbI6AM NPUHAIIECKUT BogHadA ctuxusa: 400
MUJIJIMOHOB JIET TOMY Has3aJl, B CAMOM KOHIIEe CH-
JIyPCKOTO IIepuojia, OHU «HU300pesn» HaCTOAIIHUI
KOCTHBIHM CKeJieT B3aMeH xpsiieBomy. Koneuno,
9TO IIPOM3OIILJIO He cpa3y — H A0 CHX IOp Ha 3eM-
Jie 00MUTAaIOT PHIOHI, y KOTOPHIX eille He ChOPMHUPO-
BaJIUCh KOCTHBbIe NO3BOHKH, TaK UTO MOYTH BECh
II0O3BOHOYHHUK XPAILIEBOM. TO Tak HasblBaeMble
rasHongHble peIOHI. X O6bL10€ pasHooOpasue cero-
JHA CBeJleHO K MUHUMYMY: K HUM OTHOCATCS Oce-
TPOBBIE U HEKOTODHBIE APYTHE.

A BOT HacTosfIlle KOCTHCThIE PBIOBI ITpeTep-
Iejay BOMCTUHY «B3PBLIBHYIO» 3BOJIIOIIMIO, Ha-
CTOJIbKO OBICTPO OHH pac-
IIPOCTPAaHUJIHUCHL BO BCEX
BOINHBIX OacceifHax, Kak
MOPCKHX, TAK M IIPECHO-
BOJHBIX, HACTOJIbKO CTAJIH
pasHoobOpasHbIiMu. X npu-
croco0JIeHU s K BOJHOM cpe-
Jie B 00IEeM-TO OAHOTHIIHBI,
3aTO BeJIMKO pasHooOpasue
dopMBbI Tesia B 3aBUCUMOC-
TH OT oOpasa "KM3HU. ¥ aK-
TUBHBIX OXOTHUKOB, TAKUX
KaKk TyHel, Me4-psbIOa,
6appakyaa, TeJIo TOpIIeo-
ob6pasHoe, IMJIaBHUKHM Ma-
JIeHbKMe — OCHOBHBIM Puiba-ryna
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JABUKUTEJIEM SABJSET-
ca xBocT. MegjieHHO
IJjaBampilas  JyHa-
pb16a yiuromieHa ¢ 6o-
KOB, a IOI>KUAAI0I N
[00BIYY Ha [OHE MOp-
CKOH 4YepT — CO CIH-
Menaroyem Hbl. MopCcKOM# KOHeK-
TPANUYHUK OTPACTHUII
OYeHb JJIMHHbIE CJIOKHOU (hOPMBI IIJIABHUKH, a PbI-
fa-urjia npeanoysia cTaTh AJNHHONA M TOHKOH —
BCe 3TO B [TI0JIpa’kaHue pa3HbIM BogopocasaM. Hema-
JIO pBI0 — Ccpeyd HHUX Yyropb, — V KOTOPBIX 3Mee-
BU/IHO BBITAHYTOE TEJIO C KPOXOTHOM T'OJIOBKOM. A
ri1yb0KOBOHAS PbIOA MeJaHOLeT, HA000POT, HAIIO-
JIOBUHY COCTOMUT M30 PTa, OTPOMHOI0, C JJIUHHBIMUA
3ybamu, 4TOObI HE YIIYCTUTh PEAKYIO JOOBIUY.
HecmoTpsa Ha mpucnocoGJIEHHOCTh K obuTa-
HUIO B BOJAHOU cpeje, cpeaud pPbIO HEOJHOKPATHO
HaXOUJINCh CMEJIbYaKH-TIePBONPOXOAIIbI, KOTO-
phble IBITAJIM CBOE CUACThe Ha cyliie. B MaHIpOBBIX
3apocaax nobepexxkuit FOro-BocTounoit Asun »xu-
BeT HeOoJblllasi pbIOKa HJIMCTBIN NPBITYH, KOTO-
pad 3ampoCcToO IIJenaeT MO HOJYXUAKOU IpssH,
4yTOoOb! IepebpaThCcA B APYTYIO JYKY, U HHOI'ZA
Jaxe 3abupaeTca Ha HEBBICOKYIO KOPATY, UTOOBI
TaM nepefoxHyThb. Ho OH Bce-TaKM JBINIUT >Kab-
paMu. A y HEKOTOPBIX PbIO MOSIBUJIMCH CIIEI[MAJIb-
Hble IPUCIOCOOJIEHUS, YTOOBI IBIIATE aTMOChep-
HBIM BO3J[YXOM.
Boabiie Bcex B aTOM mpeycnenu, MOMKaJIYi,
IBOAKObIIIANIME DPbIObI, HA3BaHHBbIE TAK 3a TO,
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Haucmulil npvieyn

YTO y HUX, KpoMe Kabp, nMeeTcs 0COObIA MEIIKO-
0o0pasHbBIil BHIPOCT IJIOTKM — IOJIHBIM aHaJor
JIETKOT0 y Ha3eMHBIX IT03BOHOYHBIX. MX Bcero
TPH POJia, KaXXAbIil paCIIPOCTPaHEH Ha OTAEJIbHOM
maTepuke — Adpuke, ABcrpanuun u IOxHOH
AmMepuke. ITH IpeBHHUe DbIOBI, ellle COXPaHUB-
1II¥e MHOTHE 3JIEMEeHThI XPAIIeBOro cKejera, 6Ja-
rogapsa «JerKuM» IMOJIYYHUJIHA BO3MOXKHOCTH JOJI-
roe BpeMs HaxoquThscA BHe Bogbl. IIporonTepyce,
HapuMep, JeJiaeT CBOM rHe3la B NMPUOPEKHBIX
MeJIKOBOABLAX ahpPHUKAHCKHUX 03ep ¥ IPH UX obMe-
JIEHWH, YTO CJIy4aeTcsl HEpeAKO JKapKHM JIeTOM,
pobupaeTcs 10 yoexkuIa ¢ ”MKpHHKaMHM 10 cylile,
I0JI3A IT0-3MENHOMY.

Ho oco6yio poJjib B OCBOEHUHM ITO3BOHOYHBIMHA
CYIIIH CBIrpajii Bce-TaKHW He [IBOSKOJbIIIAIVe
(X0Ts1 HeKOTOphIE YUEeHBIE C 3THUM He COTJIACHBI), a
KHucTenepsle psiobl. OHM Ha3BaHBI TaK 3a ocoboe
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CTpOeHNe MSICUCTBIX IIJIABHUKOB, BHYTPEeHHEe yC-
TPOMCTBO KOTOPBLIX YAMBUTEIHLHO HAaIOMHHAET
KHMCTh Ha3eMHOT0 IT03BOHOUYHOT0. Cpeay HUX ObI-
Jau oburaTesu NPUOPE’KHBIX MEJIKOBOAHUNA, KOTO-
pble MMOJIb30BaJIUCh IIJIaBHUKaMH He TOJbKO IpPHU
IJIABAHUU, HO U IIPU IIEPeIBUKEHUH 110 TBEPIOMY
cybcTpaTy — 3aMJIeHHbIM OeperamM MeJKHX BOJO-
€MOB M MOPCKHX Io0Oeperkuii, 60raTbiM BCSAKOU
0eCcII03BOHOYHOM KMBHOCTLIO. Boga B TaKMX Mec-
Tax 6eJHa KMCJIOPOJAOM, TaK UTO HAJIMYMeE JIETKUX
JaBajio uX 00JiajlaTeJIsIM M3BECTHBIE ITperMyle-
CTBa mepel «THUIMAYHBIMH» pPbI0aMU. A HEKOTO-
phle U3 HUX, KaK 1 IPOTOIITEPYC, MOTJIU IIePeIroJi-
3aTh M3 BOoJOeMa B BOJOEM, AbIIIa 3a4aTOYHbIMU
JerkuMu. K HUM OTHOCHUTCA JOXKHUBIIAS OO CEro-
JHAIIAX JHEel 3HaMeHUTAas JJaTUMepHus — HacTo-
sAlree «XXKHBOe HCKOIIaeMoe» .

MEXKIY BOJOI0O U 3EMJIEU

I Br>KeHUe MMO3BOHOYHBIX M3 BOJHOU cpelbl
o0MTAaHMSA Ha CYILIy HA4YaJIOCh ellle B I1aJIe030il-
CKYIO 9Py, TOUHEee — B KOHIIE JeBOHCKOI'O Mepuo-
na. K aTomy BpemMenu, a UMeHHO 0Ko0J10 350 mMuI-
JMOHOB JIeT Hasajl, APeBHUe NalloOPOTHUKO0Opas3-
HbIE pPacTeHUs yKe 3aBOeBaJIM Cylly, B Macce I10-
SIBUJINCH U IIOYBEHHbIE YJIEHHCTOHOrue. SHAUYUT,
IOJIXKeH ObLI MOABUTHLCA KTO-TO, KTO CTaJ ObI I10-
TPeOJIATH 3TOT e1lle HUKeM He OCBOeHHbII boraTei-
LU TTUIeBOU pecypc. IlepBbIMU 9Ty POJIb B3AIHA
Ha ce0s 3eMHOBOJHBIE€ — KJIACC ITO3BOHOYHBIX
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SKMBOTHBIX, ITPOM30NIEIINX OT APEeBHUX KUCTeIe-
PBIX PBIO 1 BBIIIEUINX 13 BOABI HA TBEPAb 3€MHYI0.

Buemnuii BuaI coBpeMeHHbIX 36 MHOBOJHbBIX —
TPUTOHOB, cajJlaMaHApP, JATyUIEK — JaeT COBep-
LIIeHHO HeBepHoe BIleuaTJieHHe 00 ux (Ja M Bcex
ITPOYMX HAa3eMHbIX TO3BOHOYHBIX) APEBHUX MIpeJ-
Kax. Te ObLIM TSKEJIOBECHBIMH HEYKJIOXKHNMU
SKMBOTHBLIMU [OJIMHOI OKOJIO MeTpa, ¢ OOJBIION
roJioBo# (B OCHOBHOM 6Jiarosapsi BMeCTUTEJIbHOMI
IIacTH), 0JeToil B KOCTHBIA maHnupb. OOpaTure
BHUMAaHUE: 3TU «IIHMOHEPbI» CYIIN ObILIM YXKe 3a-
METHO KpPYIIHee CYXOIyTHbIX UJEHHUCTOHOTUX —
NMayKooOpa3HbIX, HACEKOMBIX. [IprumHa 3aKJio-
YyaeTcd MMEHHO B X BHYTPeHHEM KOCTHOM CKeJie-
Te, KOTOPBIA AaJj ropasfo 6oJiee IPOYHYIO ONIOPY
MBIIIIAM, HeXXKeJIM HapYKHbIHA ITaHIIUPh YJEeHHUC-
ToHOrux. Tak 4To HOrv JJaOMPUHTOTOHTA, XOTh U
KOPOTKHE, BCe-TAKH IT03BOJISIIU €My He TOJIBKO
110J13aTh, BOJIOUA OPIOXO 110 I'PSA3U, HO U XOAUTh, U
Tasxke, BO3BMOXKHO, OeraThb.

O ToM, KaK OHHM JAbIIIAJIM, MOXXHO CYIHUTh,
VIS Ha JATYMIKY: 9TY-TO 0OCOOEHHOCTh JPEBHUX

Jlabupunmodonm
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amdubuii oHa yHacjexoBaJsia MOYTH O0e3 M3MeHe-
Huil. Korpa nsarymka cuIut, y Hee Bce BpeMs TO
B3/lyBaeTCcsd, TO ONajJaeT ropJjio — 3TO JAbIXaTeJb-
Hble JBUKeHuA. [[eso B TOM, UTO Y 3¢ MHOBOJHBIX
elfe HeT guadparmsl, fa 1 pebpa ciaaboBaTsl, Tak
4TO MM NIPUXOAUTCS HarHeTaThb BO3AYX B JIETKHE
TOpJIOM, a He I'PYAHOMN KJIETKOM.

3eMHOBOJHBIMH 9THU >KMBOTHBIE Ha3bIBAIOTCS
10 TOW NMPUYHUHE, YTO OHHU elle He IMOJHOCTHIO 110-
PBaJIM C BOAHOM CPeZoii: MMEHHO TaM OHU IIPHHO-
cAT noroMcTBo. I1Io BecHe, KaK TOJIbKO HAUMHAET
N0-HACTOSAIEMY NIPUTPeBaTh COJIHBIIIKO, B BOJO-
eMax NOABJIAIOTCA KalObl; KOTrJa OHHM «OTHeEpec-
TATCSA» U ybepyTcs oOpaTHO HA CyIly, I'Jle IIpOBe-
AyT BCe JIeTO, IPUXOAHUT OoUepeb JIATrylIeK U TPH-
TOHOB. Eciin xoTHTE YBUAETH MAJIEHBKOE «UyI0»,
IIPHUCMOTPHUTECHh BHUMATEJIBHO K « TOKYIOIIIMM» OC-
TPOMOPABIM JATYIIKAM: UX caMIlbl Ha OpadyHBIi
Iepuoj CTaHOBATCA... ToJlyboBaToro uera. Haxo-
Hell, KOTrZa CTaHeT COBCEM TeILIO, NMPUAET depes
NPYAOBBIX JATYIIEK — MMEHHO OHH BCIO IIEPBYIO
IIOJIOBUHY JIeTa 3aKaTHIBAIOT IPOMOTJIaCHbIE KOH-
1epThI, Orjauias OKPEeCTHOCTHU CBOUM YKHU3HEPa10-
CTHBIM KBaKaHbeM (KCTaTH, IIPW M3BECTHOM Ha-
BBIKE BCEX KHMBYIIHUX B CpPeAHEH I10JI0Ce JIATYIIEK
MOXKHO JJOBOJIbHO JIEFKO pasjvyaTh II0 IojiocaM).
A Gesioro nBeTa mysnIpH, UYTO HAJAyBaIOTCA 110 0O-
KaM TroJIOBbl, — 3TO Pe30HATOPHI, YTOOBI IoJIoC
ObLJI TOTPOMYEe M Pa3HOCHUJICS MOAAJbIIIE.

B Boay 3eMHOBOJHBIE OTKJIAAbIBAIOT UKPY, U3
KOTOPOM Uepe3 HeAeJI0 BhUIYIJISIOTCSA JAYUHKH.
OHM MOX0KY Ha KPOIIIEYHBIX PHIObHUX MAJBKOB; Y
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JATYIIeK WX Ha3bIBAaIOT roJIOBACTHKAMHM 3a TO,
YTO B3[yTOE TeJblle JeMCTBUTEJIbHO HAIIOMUHAET
rosioBy. CHauajia y HUX eCTh HapyKHbIe »Ka0phl,
HO HET HOT; IIOTOM MOABJSAIOTCSI HOI'M — CHauvaJja
3aJHUAe, IIOTOM M IlepeJHHe, a KaO0phbl HcUyes3ator:
npoucxoauT meramopgos. 11 BoT aTO yrKe JATY-
moHOK. COTHAMM, Ja’ke ThICAYaMU OHU BbIOMPA-
IOTCS M3 03epa MJIM PeYKH Ha Oeper, YTOObI MPU-
CTYIINTh K «B3POCJOI» YKU3HMU.

Ho u B 2T0i1 B3pOCJON *KM3HU 3€MHOBO/THbIE
He YTPauyuBaloOT CBSA3U C BOJOM: B JOMOJHEHUE K
JIeTKUM, OHM ellle AbIIIAT Bcel KoxKel. A s
9TOr0 KO2Ka JOJI’KHA OBITh BJIAXKHOM — TaKOB YK
MIPUHIIUAT pabOThI reMOTJIOOMHA, TIePEHOCAIIIEro ¢
TOKOM KPOBH KHUCJIOPOJ KO BCEM TKaHAM M KJIET-
KaMm (KcTaTd, HAUIMM JerKUM IepechiXaHue TO-
JKe IIPOTHBONOKA3aHO, TAK YTO MBI B KaKOM-TO
CMBICJIE «[BININM B BOJE», XOTh M BO3AYXOM).
ITIoaToMy 3eMHOBOAHBIE AepKaTCcsA BOJIM3HN BOJO-
€MOB WJIA XOTs OBbI BO BJaXHBIX MeCTax M aKTHUB-
Hee BCero B TeMHOe BpeMs CYTOK, KOTJa HeT »Ka-
pAIIUX JydYel COJHIA.

CB#A3b ¢ BJaXHBIMHU MECTOOOUTAHUSAMHU OCO-
0eHHO TecHa y HEKOTOPBHIX XBOCTATBIX aMdu-
ouyn. HanmpuMep, y HEKOTOPBIX IIOCTOSIHHO
JKMBYILIMX B BOoJe 0e3JIerOYHBIX cajlaMaHIp
«KOJXXHO€e JObIXaHWe» HACTOJbKO CHJBHO Pa3BH-
TO, YTO OHHM M BOBCe YTPATHJIM JIETKHE 3a HeHa-
NOoOHOCTBIO. A Ipyrue «0TKas3aJIMCh» OT BBIXOJa
Ha cyllly 1 BCIO YKU3Hb IPOBOAAT B BOJEe B JIUYM-
HOYHOU (hopMe: KMBYIIUI B aKBapHyMax aKcCoO-
JOTJb B AE€WCTBUTEJbHOCTH INPOCTO JAbIIIAIIAS
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Canamandpa

NepUCThIMH XabpaMH JHUUYHMHKA aMOMCTOMBI,
B3pOcCJble 0cOOM KOTOPOH MMOX0XKH Ha TPUTOHA. A
BOT obmTaloliye B TPONMUKAX YePBATH, HAIIPOTHB,
OTKAa3aJIMCh OT BOAHOW CpeJbl: OHH 3apPbLINCh BO
BJIQKHYIO IOYBY U CTAJIN JeMCTBUTEJIbHO IOXO0KH
Ha yepBell — 06e3HOTHeE, C KOJIbIleOOpa3HBIMH IIe-
pexBaTaMH IO BceMy Teay. IHTEpECHO, 4TO MM
IMOYBEHHO! BJIar'd XBaTaeT, YTOOBI TYT 3Ke OTKJIa-
OBbIBATh STif1la ¥ BhIPAII[MBATH IOTOMCTBO.
BecxBocThle ampuouy — y>Ke YIIOMHHABIIIH-
ecs JIATYIIKH, >KaObl 1 HEKOTOPbIe APyrue — 3Ha-
MEHUTHI He TOJbKO CBOMMH BBIJAIOIIUMMCS I'OJIO-
COBBIMH JAHHBIMH, HO
u crocoboM IepenBH-
KeHus. ¥ HHX OUYEeHb
CUJIbHbIE 3aJHUe Ja-
Nnbl, OJXHOBPEMEHHO
TOJKasich MMH, KBa-
KyLIIKa MOXeT YyJe-
TeTh Ha NOPALOYHOE
paccToAHHE: JATyIl-
Ka-roauadg, Ha3BaH-
Hasl Tak 3a CBOM KpYyII-
Kearwa Hble pa3Mepbl (OKOJIO
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30 caHTUMeTpOB), MpHIraeT B AJNHY Ha 3 MeTpa.
IIpaBna, y *xab Jjarsl JOBOJIbHO KOPOTKHE, IIO9TOMY
OHUY NPEANIOYHUTAIOT IMEepPEeABUTraTHCHA «IIELIKOM».
JlpeBecHbIE JKe JIATYIIKN-KBAKIIM IIPLITaloT 110 BET-
KaM Tak JKe JIEeTKO, KaK «00BIKHOBEHHbIE» JIATYIII-
KM — TI0 3eMJie. A 4TOOBI He COCKOJIb3HYTh C IJIaA-
KOro JICTa U He YNAaCcTh BHU3, Y HUX HA KOHUMKAX
TAJIBIIEB €CTh CIelUaJIbHbIEe JUCKH-TIPHUCOCKH. ITH
He0OoJIbIIINe, HO 3BOHKOr0JIOChIe CO3/[TaHUs HACTOJIb-
KO OCBOWJIM JIpeBeCHbI 00pa3 JKMU3HHU, YTO HEKOTO-
pble B JOKAEBBIX TPOIMHMYECKHX JiecaX Jake pas-
MHOXKAIOTCS B BEPXHEM ApYcCe: OTKJIAAbIBAIOT WUK-
PYHKH B yIJIyOJIEHUS CTBOJIOB, I'/le CKOIIUJIach BOJa.

BJAJBIKH ME3030MICKOH CYIIA

. Xors ampubuu, Kak M «IoJaraeTcs» rpymime,
HayaBIIIeil ocBauBaTh HOBYIO cpelly oOUTaHUs, U
BBIJJaJIM JOBOJILHO HIMPOKHUHM CIEKTDP YacCTHBIX
IIpUCIOCcO6JeHN, HUKOrja OCO0eHHO pas3Ho000-
PasHBIMU ¥ MHOT'OUHCJIEHHBIMH He Obliu. CobceT-
BE€HHO I'OBOpsi, UX paciiBeT, He OYeHb IIbIIIHBIHI,
OrpaHUYMJICA KAMEHHOYTOJIbHBIM IePUOJOM U 3a-
XBaTHUJI HA4YaJIo IePMCKOro. A 3aTeM UM HAa CMEHY
MPUILLIY PENTHINHN, KOTOPbIE Ha JOJIr0€ BpeMs —
Ha BeChb Me3030M, NIUBIINcA oKoo 180 Muiin-
OHOB JIET, — CTaJIM UCTHHHBIMH BJIaAblKaMU 3eM-
au. UMEeHHO OHM OKOHYAaTEeJbHO OTOPBAJIUCHL OT
«KOJIBIOEJI» BCEro JXMBOIO — OT BOJbl, CTaB Jeii-
CTBUTEJbHO Ha3€MHBIMH ITO3BOHOUYHBLIMH >KXHBOT-
HbIMHU. YTO 2Ke IT03BOJINJIO UM 3TO CAEe/aTh?
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Herpyano goragatbcsi, 4To ApeBHeiIne pen-
THJINK BBIHYKJIEHbI ObLJIM pelIaTh Te *Ke 3a/jaui,
YTO M «IIePBONPOXOALBI» CYILIN cpeau 6ecro3Bo-
HOUHBIX — XeJuuepoBsie. IlocmoTpuTe Ha ca-
MYI0 OOBIKHOBEHHYIO AIIEPHUIy U CDaBHUTE ee C
He MeHee OOBIKHOBEHHBIM TPHUTOHOM: Pas3HHUIIA,
XOTb U IIOBEPXHOCTHAasA, 6yaeT pasuTesbHOMi. Bo-
epPBBIX, Y PENITHJINI YIIOTHEHBI IOKPOBBI: BMe-
CTO TOHKOM CKJIM3KOU KOXKM NOSBUJIACH ILJIOTHAA
yeurysa u3 poroBoro BemectBa. IIockoabky Koxka
nepecraja GyHKIIMOHAPOBATh KaK JOMOJHUATEb-
HBIA opraH JbIXaHWUSI, aKTUBU3MPOBAJIacCh Jes-
TeJIbHOCTb I'PYAHOr0 «Hacoca» IJIs JEerKhx: Kor-
Jla AllepuIla ABIIINAT, ¥ Hee JBUramoTcs pebpa, a
He rop 10. lajiee — 3TO y»>Ke TPYAHO YBHAAETH CHA-
PYXH — YKpeIuJyics Bech CKeJIeT: NOSBHUJICA Ha-
CTOAINUYA IO3BOHOUHHUK M3 OTHEJNbHBIX IIO3BOH-
KOB, HEKOTOPBIe KOCTH KOHEUHOCTeH cTayii Tpy6-
YaThIMH, YTO NMPHAAIO UM 0COOYI0 IPOYHOCTH U
II03BOJIMJI0O MHOTOKDATHO HapaliuBaTh Maccy Te-
na 6e3 pucka ciaomaTth ux. Camo coboit pasymeeTt-
cd, IMOABHJIOCH 00si3aTeIbHOE BHYTPEHHEE OILJIO-

Tupannosasp
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Pamgopunx

JOTBOpPEHHeE, YIJIOTHUJIACH 000JI0UKa AUIl — OHU
nepecraju ObITh MKPUMHKAMH, BBICHIXAIOIM[UMH
BHe BOJbl, IOKPBLJIMCh CKOPJIyNoii. B ¢cBsA3u ¢ 3TN
IpOM30IIlJIa OYeHb Ba’KHas IepecTpoKa BHYT-
PEHHEro yCTpPOUCTBa SMIA: B HEM IIOSBUJICA OCO-
OBl MEIIIOK — aMHHMOH, B KOTOPOM CTAJIM HaKar-
JUBAThCA IPOAYKTHI KHU3HENESATeJbHOCTH dMO-
pHOHAa, [0 3TOr0 BbIBOJAUMbBbIE U3 UKPUHKHU UYepes
TOHKYIO 000JIOUKY IIPSIMO B BOAY .

Haubojsiee MHOroumcJeHHBIMH CPegHd IpPeB-
HUX PeNTUJHHI B TO BpeMsA ObLIN apXx03aBpbl —
MeJIKMe, CpeJHero pasMepa, a TO M Or'pPOMHEIE,

Hxmuozaep
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ITnesuosasp

MMEHHO X M300parkeHUs1 MbI Yyallle Bcero BUIUM
Ha KapTMHKax. A cpeau apxo3aBpoB HamboJiee
13BeCTHLI AMHO3aBPbI, OUEeHb Pa3HOOOpa3Hble 1O
obpasy KM3HHU, aJallTal[MsIM, CTDOEHHUIO.

OnHaKo 3TO OrPOMHOE pa3HooOpa3ue JUHO3a-
BPOB CIM'MHYJIO Ha rpaHUIle Me3030d U KanHO0304,
0CBOOOAMB MecTO Ha 3emJe IJs MJEKOIXTAalo-
IMX. ITO OBLJIO OJJHO M3 CAaMbIX 3araJO4HbIX B UC-
TOPUN 3eMJIM MACCOBBIX BbBIMHUPaHUHA, 3a He-
CKOJIbKO MUJIJIMOHOB JIET YHUUTOXKUBIIIee BJIAJbIK
cyuIiy, MOpsl ¥ Bo3ayxa. BnpoueMm, 3T0 He coBCceM
TaK: eJi0 B TOM, UTO Ha 3BOJIIOIMOHHOM JpeBe ap-
X03aBPOB COXPAHMWJIUCH JB€ BETKH, BIIOJIHE IIPO-
[BeTalmle B coBpeMeHHOM Mupe. OgHa U3 HUX
BeJleT K KPOKOIUJIaM — OT'DOMHBIM IOJYBOJHBIM
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PeNTUINAM; Apyras ke — 3To... nTunsl. [la-na, B
3TO TPYAHO, HaBEpHOEe, IOBEPUTEL, HO KPOKOAUJILI
A NTANBLI — OJMKauiIne (XoTs, KOHEYHO, U He
O4YeHb OJIM3KUE) POACTBEHHUKU CPeaUu Ha3eMHBIX
MO3BOHOUYHBIX.

POKIEHHBIE IIOJISATDHb

Koneuno, mo pasanoo6pasuio U poJiv B IPUPOA-
HBIX COOOIlecTBaX COBPEMEHHBbIE DENTUJIUU HU B
KaKoe CpaBHEHHE He UAYT ¢ BBIMEePIIUMH POAUYAa-
MU, «IapUBIIMMHU» Ha cyuie noutu 300 Muaauo-
HOB JeT. OJHAKO 3TO He MelllaeT MHOTUM U3 HbIHE
KUBYINUX [IPECMBIKAIOUUXCA OBITH HAILIUMHU XO-
POLIMMH 3HAKOMBIMH, XOTSI MHOT'HE U3 HUX BbI3bI-
BaIOT y GOJILIINHCTBA JIOeil YYBCTBO HENIPUASHHU.

Caonogas wepenaxa
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Ha caMpIX paHHHUX 3Tamax 39BOJIIOLIAM PEITH-
JIAHA OT OCHOBHOT'O CTBOJIa 000co0MIach BETBh Yepe-
nax. Tak 4To Korza Bbl BUAUTE IIepe]l cO00M 3TUX
MeJINTEeJbHBIX CO3MaHNHA, 3aKOBAHHBIX B KOCTHBINA
MaHIMPb-Kapamnakc, 3aJyMYNBO CMOTPAIIAX KyJa-
TO BAAJb UYTh CJAE3AIMMUCA I'la3daMU, 3HATEe —
mepeJl BaMH «OCKOJIOK» OJHOI'0O U3 JPeBHEeNIINX
aTanoB ucrtopuu Kiacca. Takumu onu Owvumu 200
MWIJIMOHOB JIET TOMY Has3al, TAKMMU OCTAJIUCh U
IIOHBIHE — eIIfe OQHH «KHBELIE UCKOIIAeMbIe» .

XuIiHble KPOKOJUJIBI, BOIIPEKU BCEH JIOTUKeE
3BOJIIOL[MH, BBIXKHIJIM BO BpeMsl «MeJIOBOT'O KDH-
3uca». I'nand, Kak JeCATKH 3THX OTPOMHBIX, A0
10 MeTpoB AJIMHOM, PENITUINH JIeKaT Ha OTMeJIH
rge-Hubyab B M3JIy4YUHEe PEeKH, PACKPBIB MACTA U
mobJiecKUBasg peOpHUCTLIMM CIMHAMHM Ha COJIHILE,
TaK U IIpe/icTaBJiAgellb cebe, YTO TOUHO TaK e OHU
JIexxasii ¥ MHOTMe MUJIJIMOHBI JeT Ha3an. Y1 uto B
HHUX OBLJIO TAKOI'0, 4TO AAJI0 UM IPEeUMYILIeCTBO 1e-
pex 6oJiee COBEepPIIEHHBIMY OXOTHHUKaMU — Oeraro-
My guHo3aBpavu? MorkeT ObITh, 3THX IIPECMbI-
Kaloll[uxcd cllacjia uX BCesIAHOCTD: IToKa OoJiee ciie-
IMAJU3MPOBaHHble XUIITHUKN PHICKAJIH B IOMCKAaX
CcBOEeM U300 IeHHOM N00bIUM, CTAHOBHUBILIEHCS BCe

Kporodun
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0oJiee peIKO¥, KPOKOAUJIBI 2KaJHO IIOXKUPAU BCe
MOAPSAN, YTO MOT ObI YCBOUTH UX OPTaHU3M.

HackonbKo KPOKOAUIBI KPOBOXKAAHBI B OTHO-
IIIeHUHN CBOe# J0ObIuM, HACTOJILKO K€ OHU — 3a-
0OTIMBBIE U HeXKHbIe poauTenn. CaMKa aJLTMraTo-
pa, 3aKOIIaB CHeCeHHbIe Aila B COOpaHHYIO Kyuel
TpaBy (UeM He THe3[0?), HU HAa MUT He IOKHUJAeT
UX, 4TOOBI MAHIYCT WJIM ellle KaKoU-HUOyAb XUlL-
HUK He pacKoNaJl 1 He YHUUYTOXKUJ BCIO KJIAJAKY.
Korpa npuxoauT BpeMs KPOXOTHBIM KPOKOAUJIb-
YHUKaM IIOSIBUTHCSA Ha CBET, KPOKOAUJINXa-MaTh HE
TOJILKO caMa BbIKaINlbIBaeT MX, HO W, HabpaB moJi-
HBLII pOT JleTeHbIllIei, OTHOCUT B BoAy. Ho u Tam
3aboTsiMBasi pOAUTEbHUIIA HE OCTAaBJIAET IIOTOM-
cTBO 6e3 cBOero BHUMaHu#A, obeperas oT Ilocsara-
TeJILCTB Pa3HOro pojia 3ybacThIX cocefied 110 peke,
B TOM YHCJIE U OT APYTIUX KPOKOAUJIOB.

Ho He KpOKOAMJIBLI M a)Ke He Yyepenaxu, XOoTh
1 BecbMa pasHooOpasHble, «eJIaloT IIOTOY» cpe-
IU cOBpeMeHHBIX pentuauii. Hambosee MHOro-
YHCJIeHHBl B HACTOAIlee BpeMs TaK Ha3blBaeMble
yelmyiiuaTsie — SUIEPUIBI U IPOU3OLIEIIINE OT
HUX 3MeH. ['1A15a Ha HUX, MOYKHO IIOHATH, II0YEeMY
B Te BpeMeHa, Korja elle He ObLIy M3BECTHLI BbI-
MepIliie TUTaHThl, JIOAU «OKPECTUJIN» PelTUINi
IIPEeCMBIKAIOIIMMHUCHA, 8 TO ¥ IIPOCTO ragamMu. ei-
CTBUTEJIbHO, OHU II0JI3AIOT MO 3eMJie, IPUKABIINCH
K Hell BceM TeJIOM, CJIOBHO IIPECMBLIKAIOTCS Iepen
Apyrumu, OoJiee «6JIaTOPOAHBIMU» >KUBOTHBIMH,
IIpU3HaBadA CBOe «HUYTOXKeCTBO». Ho Ha camom pe-
Jie 9TH PeNTWINU, KaK, BIPOYeM, U IIOUYTH BCe, UTO
CO3aHO 9BOJIIOIUEl HAa 3eMJle, — 3aMeuvaTebHbIe
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Kopomkonozas awepuwa

CO3JJaHu A, CO CBOMMHU UHTEPECHBIMHY IIPUCIIOCOOH-
TeJIbHBIMY OCOOEHHOCTSIMU.

3MeH — OTJHYHBIE OXOTHWKM, HAIlaZaloT Ha
JKepTBY I10 IPEeUMYII[eCTBY 13 3acaabl. CeTuaThIit
NHUTOH MO’KeT YacaMu JieXKaTh, CBEPHYB KOJIbIa-
MU CBO€ MOIIIHOE MYCKYJIMCTOE TeJIO, B OKUJaHNHN
TOT'O MOMEHTa, KOT/la Ha PACCTOAHNM OGPOCKA OKa-
JKeTCA KaKoe-HUOYAb YKHUBOE CYILIEeCTBO IIOAXOAMA-
mux pasmepoB. Torga, cJIOBHO OTHyIleHHasd
IPY>XHUHA, Tyrue KOJIbIla MI'HOBEHHO BBIIIPAMJIA-
1I0TCs, 6pocas 3MEHHYIO IroJIOBY B CTOPOHY A0GBI-
4i, 3ybacTasd macTh BOMBAeTCA B Hee, a JJINHHOE
TeJIO CTPEMUTEJbHO 3aKJIIOUYAET JKePTBY B CTAJb-
Hble CMepTeJibHble «00bAThA». A IIOTOM 3Mes




JIOJI'0, MHOT'Ia HeCKOJILKO HeZlesb OyaeT JesKaTh
¥ MeJJIEHHO IIepeBapuBaTh I€JINKOM IIPOTJIOUeH-
HYIO A00BIUY — BeAb 9TH PENTHUJIUUA HE YMEIOT
pPBaTh ee Ha YacCTH.

YCTPEMJIEHHBIE B HEBO

IITuipl, KaK MbI y>Ke BBIICHUJIN, SABJISIOTCSA
MMOTOMKAMM apX03aBpPOB M IIOTOMY, TaKue HU3ALI-
Hble, TaK JI0OMMbIe HAMHU 3a MUJIOBUJHOCTDh U Yy-
JleCHbIE IIeCHU, JIOJXKHBI CUUTAThCA OJIMKANIITUMU
POIACTBEHHUKAMM... KDOKOAMNJIOB. UTOOBI yOeAUTH-
ci B IPaBOTE Y4YEHLIX, IOCMOTPUTE HAa PEKOHCT-
PYKIIUIO MCKOIIaeMOT'0 apXeoIlTePHKCca, KOTOPOTO
CUMUTAIOT IIPEIKOM BCeX IITHUIL: €CJIA er0 MbICJIEHHO
«oboapaTh» 0 KOCTeil, TO U OcTaHeTcA — SAIIep
AILEPOM, ¢ JJIMHHLIM XBOCTOM, 3y0acThiii. Bot no-
YyeMy B OJJHOM M3 BapUaHTOB COBPEMEHHOM eCTecT-
BEHHOH CHCTeMbl HAa3eMHBIX ITO3BOHOYHBIX BCEM
MITHUIIAM OTBOJAUTCS MeCTO He 0oJiee yeM erre OJHO-
ro OTpsa cpeAu apxo3aBpoB. Ho opHuTO/IOTH —
CIeIIAJIMCThI 110 U3YUYEHUIO IepHAThIX — Ioue-
MY-TO HUKAK He COrJIallalOTCsA C 3TUM: UM X0UeT-
cA, 4TOOBI WX JIIOOMMIIBI OLLIM HEIPeMEeHHO OT-
AeJbHBIM KJaccoM, Kak 3aBemaJs Kapa JIunHei
0oJiee ABYXCOT JieT Ha3as.

IlepBhle mpeACTABUTENM IEPHATHIX ITOSABHU-
JIUCh JIUILIb B cepefUuHe Me3030MCKOM 3pbl, TaK
YTO 9TO OffHA U3 HauboJyiee «MOJIOABIX» I'PYIII HA-
3eMHBIX IIO3BOHOYHBIX. HO BCA MX «KOHCTPYK-
OusA» OKasaJjachb HAaCTOJbKO YIAYHOM, YTO ITULHI,
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T S A" B OTCYTCTBHE KaKOM-
’ Ju00 KOHKYDPEHIIUM CO
CTOPOHBI  BBIMHpAIO-
LIUX IITEePO3aBPOB, YiKe
B Hayajge KaWHO030s
cTajan Oe3pasnesIbHO
BJIaJIeTh BO3IYXOM, TaK
JKe KaK MJIeKOITUTAalo-
X mue — 3emJieit. U B Ha-
%’Mm\ cTosilllee BpeMsi pa3Ho-
obpaswue mTur; 6oJblIIe,
yeM 3Beped M penTu-
JINI, BMECTe B3SATBIX: CYIIIECTBYET OKOJIO 9 ThICAY
UX BUJIOB, U3 KOTOPBIX €/IBa JIX He 00Jiee ITOJIOBUHBI
MIPUXOIUTCS Ha BOPOOBUHBIX.

I[IepHaTble — OYeHb METKOe HapoJHOe Ha-
3BaHME JTHUX KpPBLIATBHIX co3naHuii. [lericTBU-
TeJIbHO, OJTHO U3 OCHOBHBIX UX OTJIMYHUI OT IIpe-
CMBIKAIOIIHUXCSA, Aa U OT MJIEKOINUTAIOINUX, —
Iepbsi, IJIOTHO IIOKphIBaloliue Bce Teso. OHu
MPOUBOIILIA M3 UYelIyW PenTUJUN U IepBOHA-
JaJIbHO NpeJHasHaYeHbl ObIJIN NJI COXPaHEeHUud
Temja. A MOTOM ITHUIBI IPUCIOCOOUIN UX NJIA
rmoJiera, cAeJiaB M3 IepbeB HECYU[YIO II0OBepX-
HOCTBh KpbIJIa — TaKue Nepbs HAa3bIBAIOTCA Ma-
XOBBIMHM — M «XBOCT» — TaKHe Ilepbs Ha3bIBa-
I0TCA PyJeBbIMMU.

IIpucnoco6/ieHuA NTHUI K II0JIETY CTOJIb MHOTO-
YHCJIeHHBbI, TADMOHUYHBI M COBEpIIIEHHBI, YTO UX
10 IIPaBY MOXKHO IIPUYMCIIATH K «IlIeileBpaM» 9BO-
JIIOIIMY ITO3BOHOYHBIX. IIoCKONBKY NTUIIBI BO Bpe-
MdA T0JIeTa 3aTPauyMBalOT OYeHb MHOI'O 3Hepruu,
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MHTEeHCUBHOCTL MeTa00oJM3Ma, 1a U TeMIleparypa
Tejla Yy HAX BhIIIe, 4eM y MiIeKonuraomux. Iltu-
yuii MO3BOHOYHUK IIJIOTHO COMUT, UTOOBI He OBLIO
HUKAKOTro «JiodTa», a Ha TPyJUHE BBLICTYIAeT
IIMPOKUN KHJIb, K HEMY KPEIUTCA MOIHAs MYC-
KyJlaTypa, TMPUBOAAIIAsA B JABUXKEHHUA KPbLIbA.
TosnoBa 3HaUNUTEJALHO 0OJIeryeHa: 3yOnl ucuesnu, a
BLITAHYTOE PENTHJHNIHOE PBLJIO NPEeBPaTHJIOCH B
KJIIOB, IPUKDBITHIII POTOBLIM HAJAKJIIOBbEM.
IIpocTo yHHMKaJbHA AbIXaTelbHasdA CHUCTeMa
MITUL], TAKKe CBA3aHHAA C [I0JIETOM. ¥ HUX IOSABU-
JIACH AOTIOJHUTEIbHbIE BO3AYIIHbIE MEIIKH, OTXO0-
NALIYe OT JeTrKUX, OJNHYU U3 KOTOPBIX pacloJara-
JOTCS B IIOJIOCTH TeJjia, a Apyrue IPOHUKAIOT AaxKe
B Koctu. Korga nruna BAbIXaeT BO3AyX, OH cpa3y
’Ke IPOKAYMBaeTCs B 3a/JHUE MeIlIKH, a 3aTeM IIPA
BBIZIOXE ONATH IPOIIyCKaeTcs uepes Jerkue. B pe-
3yJabTaTe NTHUIA Kak
6bI 0Oa pasa BAbIXaer,
YTO II03BOJIIET KPOBH
HeIllpepbIBHO obora-
IATHCS KHUCJIOPOAOM U
NUTaTh MM AaKTHUBHO
paboTarolye MbIIIbI.
OxgHo M3 3aMeya-
TeJbHBIX IIPUCIIOCO6-
JIeHUH IITULl — AHna.
OHU B HECKOJIBKO Dpa3
KpylHee penTuJInii-
HBIX, UuTO oOecreynBa-
eT YMOPHUOH 3HAUUTEIb-
HBIM KOJIM4YeCTBOM Paiickas nmuya
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MUTATEeJbHBIX BEIeCTB, U MOKPHITHl OUEeHb IJIOT-
HOM CKOpJIYIIOM — cBoeoOpasHoe Ipucrnocobie-
HUe K HAaCHKMBAHMIO, 4YTOOBI caMKa HeB3Hadau
He paszaBuJia coOCTBeHHYIO Kiaaaky. CTpaycuHoe
AUI0, HAIpUMep, BbIJEP)KUBaeT BeC B3POCJIOTO
yeJioBeKa. 3a00Ta 0 MOTOMCTBE cTaJia y IITUIL 005-
3aTeJIbHBIM IIPDAaBUJIOM: HaCUXKUBaHWe HAHUIl, a
[MOTOM M IIeCTOBAHME BBLLIYNUBIIUXCHA IITEHIIOB
YBEJIMUNBAIOT UX WIAHCHI BBIKUTL, a NTUIAM —
3aBOeBATh "KU3HEHHOEe IIPOCTPaHCTBO. [y1a BbIBe-
[eHUs MOTOMCTBA MHOTrUe M3 IITHUL AeJIaloT CcIle-
[UaJbHbIEe FHe3aa. ¥ CUHUIlbI-peMe3a II0/iBellleH-
HOe Ha TOHKOM BeTOYKe TI'He3[0, CIJIeTeHHOe U3
TOHYAMINIUX BOJIOKOH, — IIPOCTO IIpOuU3BeJeHUe
HUCKyCcCTBa. A apuKaHCKHe TKAYMKH, OJIM3KHe

KoanexkmueHoe zHe300 mKaA1UKo8
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POACTBEHHHUKH HAIIIUX
BOpoOneB, YyCTPaUuBaIOT
KOJLJICKTUBHBIE THe3/1a,
Ja CTOJIb Or'POMHBIE,
YTO MOT'YT IHOKDPHIBATH
IeJible AepeBbs.

Muorue nTHIBI,
obHTAaIOIINE B MECTaX C
XOJIOAHOM 3MMOM, Ha Kyaux-eopobeil
poAuMHE IOABJIAITCA
TOJILKO [IJIs1 PA3MHOYKEHH A, a IOTOM OTKOUYEeBBLIBa-
IOT MJIM IIepeJieTaloT B TelJible Kpasi. MapipyTsl
HEKOTOPHIX IITUYbUX IepeeToB IIPOCTO II0pa3u-
TeJbHbI: He0OIbIION KyJINK-BOPOOei rHe3IuTcA B
ceBepHOM TyHJpe, a 3umyeT B IO)xkHO#1 Appuke u
naske B ABcrpaauu. Takum o6pa3omMm, 9Ta Kpoxa
IBaXJLI B TI'OJi COBeplllaeT IyTellleCTBUEe B He-
CKOJIbKO ThICsA4 KuaoMeTpoB! CoBep1IeHHO HEBO3-
MOXKHO IIOHATH, I0YEeMy OH He BbIOpaJs cebe MecTo
JJIA 3UMOBKH I'/ie-HUOYAb MoOJIMoKe.

XapakTep moJieTa y pasHbIX IITHL, COOTBETCTBY-
eT 0COOeHHOCTAM HX OHOJIOTHH, a XapaKTepy I1oJie-
Ta COOTBETCTBYIOT 0OCOOEHHOCTY CTPOEHUA KPBLJILEB.
VY rpuda, moLoAry mapsiero BHICOKO B Hebe 6e3s
eJUHOT0 B3Maxa B O)KH/JaHUH, KOTJla Ke HaKOHell B
110Jie 3peHUA €ro HeBePOATHO 30PKUX IJIas IonajgeT
KaKaa-HUOYb JOXJIATHHA, KPbLIbA IIUPOKHUE, YTO-
6bI JIOBUTH BOCXOASAINIHE TOKH BO3iyXa. ¥ CHHUIIBI,
JIOPKO IIMBITaoei Mexay I'yCThIX BETOK B jecy,
KPBUILIIIKHA KOPOTEHbKHE. 3aTO Yy CTPHIKA, JeHb
HAIIPOJIET M'OHAIOIIEr0 C IIPOH3UTEIbHBIM BU3IOM 3a
JleTaronieil MOIIKapoil, KPhLJIbA AJUHHLIE H Y3KHE.
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Ho ecTh 1 HeJleTalonue NTUIILI, IPAYEM MHO-
rue U3 HUX OTKAa3aJIMCh He TOJILKO OT II0JIeTa, HO
1 OT KPbLILEB BOBCE. ¥ AMBUTEILHO, YTO OoJibIe
BCero TaKMX IepHATHIX cpeau Haubojiee paHO OT-
e IUBIINXCSA OT OCHOBHOTO CTBOJIA ITHYbETO Ape-
Ba; emle 6ojiee IpUMeUYaTeJbHO, YTO Y HUX OBLIN
JeTaolye IpeaKu.

OfHM U3 HUX CTAJIM 3allpaBCKUMHU OeryHaMm:
KPBLIBIIIKA KOPOTE€HbKHE, 3aTO HOTH BBICOKHE,
MycKyJaucTele. TAKOBBI CTPaychl, B CKOPOCTH JIBY-
Hororo Gera He yCTymawIye JOIIAANU. ITO caMble
KpyIIHbIe M3 COBDEMEHHBIX IITHUII, 0cOOeHHO adpH-
KaHCKMH CTpayc: caMell, KOrja BBITATHBAET IIel0
KaK MOKHO BhblIIIe, YTOOBI OCMOTPETh OKPECTHOCTH,
OKAa3bhIBAeTCS UYTh JIM He TDEXMETPOBOM BBHICOTHI.

Agpuranckuil cmpayc
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IIpo TNHHrBMHOB
’Ke MOXKHO CKa3sarTh,
YTO OHH HeJieTalolllue,
JUIIL C OrOBOPKOM:
OHM OTKAa3aJiCh OT II0-
JieTa B BO3iyXe, HO He B
Boje. VI pmelicTBHUTEIB-
HO, 3TH CTPaHHbIe IITU-
IIbI, HEYKJII0XKe KOBBI-
JsoIMe II0 Cylle Ha
Horax “ IIOTOMy OT4a- Koponesckuii nunzeun
CTM HAaIOMHHAalOI[He
MaJIeHbKHX YeJIOBEUKOB, B BoJie UYPe3BbIYAHO ObI-
CTPBI ¥ JIOBKH. ITUM OHM 00A3aHbI CBOMM KDbLIb-
AM, XapakTep ABMXKEHHA KOTOPLIX TAaKOB, UYTO
MHaue KaK «IIOJBOAHBLIM IIOJIETOM» HX CTPEeMU-
TeJIbHBIC ABMKEHMS Ha3BaTh HeJb3s. A 0 CKOpPO-
CTH 3TOTO «II0JIeTa» CyJUTe CAMH: KOT/ia Ha CTalKYy
JIOBAIIMX B BoJie pbIOY MMHIBUHOB HaNajaeT Ux ca-
MBIl CTPAIHBI Bpar — TIOJIeHh MOPCKOM Jieo-
napa, yaupaloue oT Hero 4To eCTb CHUJI IUHI'BH-
HBI Pa3TrOHAIOTCA TaK, UTO IIyJIei BhLJIETAIOT U3 BO-
Ibl 1 OPIOXOM IILJIENIAIOTCA Ha Kpail JbAWHBI, Te
MX MOPCKOMY XHIIIHUKY He JOCTaThb.

OAETBIE HIEPCTBIO

MiekonuTamIe BO3HHUKJIM elle B Hadaje
Me3030MCKOii 3pbI 0K0JI0 220 MUJJIMOHOB JIeT Ha-
3an. Ux 6amkaiininMu npekamMu ObLIN 3Bepo3y-
6b1le pentuauu. OJHM M3 HUX ObLLIM MUDPHBIMU
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I[unodoum

TPaBOAJaAMHM, APYTHEe — XUIIHUKAMH, BOOPYKeH-
HBIMM MOIIHBIMM OCTPBLIMHM KJbIKaMu. Haubosee
MHOTOYMCJIEHHBIMHA CPeJM 3THUX CYIIeCTB ObLIHN
MeJUKO03aBpPbl, U3 HBIHE >XKUBYIIUX PENTHIUMN
OHHM OOJIbIIIe BCEro HallOMWHAJIMW KPYIMHBIX Alle-
pHuI, — HryaH WK BapaHoB. Miekomnuramoiiue
ske 6epyT CBoe HayaJIo OT HMHOZOHTOB — «coba-
KO3yOBIX» PENITHJINM.

Ha BpeMs cyllleCTBOBaHMUSI 3TUX CAMBIX Iep-
BBIX, OYEHb IPUMHUTHUBHLIX MJEKONMHTAIOIIUX
MIPHUXOAUTCS YYTh JIM He Be TPETH BCeil HCTOPUH
kJyacca! He oueHsr MeHAsCh U He JJaBasi CKOJILKO-
HUOYAL 3aMEeTHOT'0 pa3HooOpasus ¢opM, OHU 1IPO-
TAHYJMA HA MHOTO HH MaJio nenbix 140 munnuo-
HOB JieT. IX 3BOJIIOIIUI0, CKOPee BCero, Cep KuBa-
JIA AUHO3aBpHI, IJAPUBIIHNE B Ty 3MOXY Ha cylle:
MIPUMHTHUBHBIM MJIEKOIIUTAIOLIAM IIPOCTO He ObII0
HUKAKOM BO3MOXXHOCTH «pPa3BepHYThCsA». TeM He
MeHee 3a 3Ty AOJTYI MCTOPHIO OHU IIOCTEIIeHHO
npuo6Gpesin BCe Te TIPU3HAKM, KOTOPbIe OlIpeJiesIn-
JIM BeCh IOCJIeYIOLINIA IIporpece Kjacca 3Bepei.

Bo-nepBrix, MJIEKONHTAIOLINE CTaJIU XHBO-
poaAmMMHA. ByabTe yBepeHBI, 3TO ObIIO COBCEM
HEeIIPOCTO: 3BOJIIOIUU IIPHUIIIOCH NOTPYAUTHCH,
4yTOOGBI «0OOMaHYTh» camoe cebsa — O0OMTH 3alu-
Ty UIMMYHHOM CHCTEeMbI, KOTOPYIO OHa caMa e
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paHbIlle ¥ co3fiana. Bo-BTOpHIX, 3BepH CTaIM Tell-
JIOKPOBHBIMHY, BhIpaOOTaB MeXaHU3M IIOJJeprKa-
HUA IIOCTOAHHO BBRICOKOI, oT +32 mo +38 rpaay-
COB, TeMIIEPaTyphI TeJia. A NI COXpaHeHUs 3TOu
TeMIepaTyphl OHU «HaJeJ N » HIy0y M3 I'yCTOro BO-
JIOCSIHOTO IOKPOBa. B-TpeThMX, OHH «IIpHOOpe-
JA» MSATKHE TyObI: B3POCJLIM 3TO II03BOJIMJIO
TIIATEJbHO IIepe’KeBhIBaTh MHUIIY, & MaJIbIIIIaM —
cocaTh MOJIOKO. Ba’XKHBIM ITpuoOpeTeHreM CTaJio
yCIIOXKHEeHHe opraHa cjJyXxa: IIosiBUJINChH YIIH, pa-
foTaBIIie B KauecTBE «pajiapa», a TaK)Ke JOIMOJI-
HUTEJIbHLIE CJIYXOBbleé KOCTOYKH, YBEJIUUYUBIINE
ocTpoTy cayxa. HakoHel, yBeJIWYHJIHUCH 00JIb-
1IMe MOJIYLIapUs TOJIOBHOTO MO3ra: 3BepH CTaJIH
YMHee, Yy MHOTUX K3 HUX PasBUJINCH CJIOXKHbIE
(opMBI COIIMAIBLHOTO IIOBEJJEHNA, a 3TO CTAaJIO OC-
HOBOM JJIA TaK Ha3bIBAEMOM «COIIMAJIBLHOM HacJIex-
CTBEHHOCTH » , 0COO€HHO Pa3BUTOM Y UeJIOBeKa.
«Me10BO# KPU3UC» , CIYUUBIIUIHACS B ICTOPUU
Halllei mjaaHeThl 0KoJo 70 MUJIIMOHOB JIeT Ha3aj
U MIPOBEAIINHN I'PAaHHUILY MEXIY Me3030eM U Kaii-
HO30€eM, IIOryO0MJI MHOTHX IIPOI[BETABIIHUX B TO
BpeMsA KHUBOTHBIX. Cpei HUX OBLIM M JUHO3aB-
pblI, BEIMHUPaHNe KOTOPHIX OCBOOOAMIIO MHOXKECT-
BO 9KOJIOTMYECKUX HHUII. A JIpeBHHE MJIEKOIIUTA-
IOlMe BBDXKUJIN: UM IPUTOAUJINCH M TEILJIOKPOB-
HOCTb, U POXKJEHHe >XUBBLIX JeTeHbIiei. Brpo-
YyeM, KaK pa3 1o crioco0y BhIHAIIIMBAHUA IIOTOMCT-
Ba APEBO MJIEKOINMUTAIOUIUX Pas3fesinjoch Ha JBe
OCHOBHBIE BETBH — CYMYAThIX U IIALEHTAPHBIX.
OHM «pas3ouLINCch» HAa TOM, KaK JIydllle BCero pe-
IIIUTH IPO0JIeMY 3aIUTHI pe0eHKa OT MMMYHHOM
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cucreMbl maTepu (00
3TOM BBl YK€ UHTAIH
nmogpo0Hee B OTHeJNb-
HOM paszeJie).
CyMuyaTsie HmOLIIN
[0 IYTH «HaMMeHbIIe-
s A x ro COIIPOTHBJIEHUA»,
Hoeoposicdennuotis COKPATHUB O MUHUMY-
Kenzypy Ma CpOK BHYTPHYTPO6-
HOro pa3BUTUA. PaKTHUECKH CAMKAa POXKAAeT He-
JIOPa3BUTOro 9MOPHOHA, KOTOPHIi IOBUCAET V Hee
Ha COCKe; 8 CyMKa 3THM 3BepsM Hy>XKHa JIJIsl TOro,
4YTOOBI 3aIIJUTUTL HOBOPOXKJJEHHOE ¥ COBEPIIEHHO
OecromMoIIHOe AUTA OT YAAPOB, KOrjga MaTh IIPO-
OupaeTcs 10 3apoCJIAM WJIHM 3aM0JI3aeT B HODPY.
IlnanenTapHble ke «M300pesn» OCOOBI Op-
raH, OT KOTOPOTO OHHM M IIOJIYYHUJIH CBOE HasBa-
Hue, — miaanedTry. OHa cTajia cBoeoOpa3HOM «I0-
JYNPOHUIIaEMOI» IIJIEHKOM, OTTropakKMBaloIleif
ILJIOJ, OT OPraHM3Ma CaMKH: MX KPOBHU CMENIM-
BaThCs He IMO3BOJIAET, HO BCe IUTATeJIbHbIE Bellle-
CTBa B OJHY CTOPOHY, & OTXOABI B APYTYIO — TIPO-
nmyckaeT. Biarogaps aToMy ILIalneHTapHbIe IOy -
YHJIU BO3MOXXHOCTB JIOJITO, 10 HECKOJILKUX MeCs-
1eB (a KuTooOpasHbie OoJIbliIe T'oJla) PACTATUBATh
BHYTPHUYTPOOHOE pa3BUTHE JeTeHbInIa. KoHeyHO
’Ke, 3TO JaJI0 MM OTPOMHBIE IIPEeHMMYIIIeCTBa: Beb
pa3BUBAIOLINIICA OPraHN3M OKa3bIBaeTCs B 00JIb-
et 6e30I1acHOCTH.
IInaneHTapHble 3BepH IIOYTU IOJHOCTHIO IIO-
BTOPHJIM IIYTh, IPOHUAEHHBINA PENITUINAMU: 110 CYyTH
OHM B3S1JIM cebe BCe Te IKOJOTHYECKHE <«POJIH»,
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KOTOpBIe KOTZa-TO BBINOJHANN IMOKHHYBIINE 3BO-
JIIOMAOHHYIO «CIIEHY» XOJIOAHOKPOBHBIE I'MTaHThI,
MHpPHBIE 1 He OueHb. Jlosroe BpeMs ObIBIIINE MeJI-
KHMMH BCeAAHBIMYU CYIIIeCTBAMH, MHOT'HE MJIEKOIIH-
Talomye OLICTPO CTAJIM ITPEBPAIATLCA B «KPYITHO-
rabapATHBIX» BererapuaHies. Hanpumep, B IOx-
HOI1 AMepHKe Ha TPOTAXKEHUM IIOUYTH BCEro KaiHo-
3051 OYypHO pasBMBAJIUCh «MECTHLIE» OTPAABLI KO-
OBITHBIX, YHUCJIO KOTOPBIX AOCTHraeT IIeCTH, —
OoJibIle, yeM UX ceifyac COXpaHMUJIOCh Ha Bceil 3eM-
Jge. HoroyHryasT MoXHO ObLIO CIIyTaTh C BepoJo-
JaMH, aCTPanoTepuy ObLIN ITOX0XKH Ha HOCOPOroB,
a MAPOTEepHH UMeJIM MHOTO OOIIUX YepT CO CJIOHA-
MH. OTH TPaBOSIAHLIC >KUBOTHBIE IPOCYILECTBOBA-
JIA TIOYTH ZI0 COBPEMEHHOCTH U BEIMEPJIHN Bcero 3—5
MWJUIAOHOB JIET Ha3aJ, IpUYeM, B OTJIHNYMNE OT AH-
HO3aBPpOB, 6e3 BCAKOM Ha TO BUAUMOM IIPUYNHEI.
Bcaen 3a mosiBIeHHMeM TPaBOALHBIX, KaK BO-
AUTCS, CTAJIM HAPOXKAATHCA M XHUIIHbIE — 3TOr0
TpeboBaJl 3aKOH NpHupoabl. IloHayany oHM OBLIH
HEeKPYIHBIMHU, 0OOJIbIlIe BCEro NMOXOXKHMHM Ha CO-
BpeMeHHKIX BUBepp. I1o3Ke MoABUINCH K OTPOM-
HbIe, C MeZ[BeAsd, THEHOAOHbI — MOXKHO IIpeJcTa-
BATb, KAKOMH y>Kac OHA HaBOJUJIM Ha CTaJla MUPHO
nacymuxcsa KONbITHBIX. Ho HacTosmumu «cy-
NepXUUIHUKAMI» HECOMHEHHO ObLIH cabje3yObie
TArPHL — CMHJOAOHBI M Maxaipoabl. OHM He
yMeJu ObICTPO 6eraTh, HO UM 3TOTO U He HYXKHO
ObLI0, Belb KOOBIUEI 3TUX MOHCTPOB OBLIN IIOUTH
HCKJIOUYATEJbHO MAaJIOMIOBOPOTJMBLIE T'HIaHT-
CKHe MeraTepuHu, POACTBeHHbIE JJeHUBIIaM. ¥ BHI,
' BCAKAA «CBepXCIenyuaansanus» K 106py HUKOraa
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Mezamepuii

He BeJleT: KOT/ia BBIMepPJIN 3T MUPHEIE CYII[eCTBa,
BBIMEPJIM ¥ ITUTABUINECS MU XHUITHUKH, He Cy-
MeBIIIHe ePEKJIOUNTHCA Ha JPYTYIO JOObIUY.
OnHuM 13 IPU3HAKOB IIPOTPECCUBHOTO Pa3BU-
THA KJIacCa MJIEKOIIUTAIOUINX HECOMHEHHO ObLIO
pa3BUTHE TOJIOBHOT'O MO3ra, NOsSBJIeHHEe B HeM
TaK Ha3bIBaeMoOii «HOBOM KopbI». O ero cosep-
IIIEHCTBE MOXKHO CYAUTH IO pesibedy OOJMBIIMX
MoJymiapuii: ueM 6oJsibire OHM M300POKJEeHbI U3-
BMJIMHAMH, TeM OoJibllle MOBEPXHOCTh KOPbI —
3HAYNUT, TeM GOJIbIlIe HEPBHBIX KJIETOK, 3HA4YHUT,
TeM yMHee XHBOTHOoe. BIojsHe mpeyclejud B
3TOM XHIIHbIE€, KOTOPHIM YM-Pa3yM COBEPIIEHHO

376



HeoOXOAMM [JIs1 OpraHn3anuu oxoTsl. Y neiicTBu-
TeJbHO, CTOUT IIOCMOTPETh, KaK CTasi rHeHOBM-
HBIX co0aK ycTpamBaeT ob6jiaBy Ha IacyIl[UXCd B
apuKaHCKON caBaHHe aHTUJION rHy: 6e3 pa3BH-
TOro MHTEJLJIEKTA 371eCh AejlaTh Heyero.

Ho camble BbIJAIOIIMECS HHTEJJIEKTYAaJshl,
KOHEUHO Ke, 00e3bAHBI, HJIN MpuMaThl (UTO 3HA-
YUT — «IIepBLI€», IIepPBbIe Cpefu BCEX >KHUBOT-
HBIX), OCOO€HHO BBICIINE HMX IIPEJCTABUTEIN —
yeJI0BeKooOpa3Hble 00e3bsaHbl. O0e3bAHBI IIPO-
IIJIM B CBOEH MCTOPHMH JOJTHI NyTh, HAUaBIIAM-
cA ellje B KOHIIE MEJIOBOTO IIepuojia, TO eCTh OKO-
J0 70 MMJIITMOHOB JieT TOMy Ha3azx. IlepBrle «1a-
I'» Ha 3TOM IIYTH CHeJIaJIN MeJKHe 3BepPbKH BPO-
Jle Tymai, IIOX0XKHUX Ha MaJIeHbKUX Oejlodek, Io-
TOM NOABHUJIHNCH NOJY00e3bAHBI, UJIU JIEeMYPbI,
3aTeM pa3sHOOOpa3HbIe MAPTHINIKH.

A TOTOM OT 3BOJIIOIIMOHHOTO ipeBa IPUMAaTOB
OTJeJINJIaCh BETOUKA, IPUBeAIIasa K YeJIOBEKY.

Tynaiin
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CAMOE IOHOE TBOPEHHME ITPHPO/IbI

Ilo moBoay mcTOpMM UYeIOBeUEeCTBa JOJIroe
BpeMA BeJIUCh I'OpAYMe CIIOPHI, HEe YTUXIIINE U 110
ceil neHb. OCcOGEHHO SAPOCTHBIE Ae0ATHI MEXIY
CTOPOHHUKAMH U NMPOTHUBHUKAMH TI'MIIOTE3hI 3BO-
JIOLMOHHOTO Da3BUTUS 4YeJIOBEKa pPas3ropeynch
nocje BhIXoAa B cBeT KHurm Yapansa [lapBuHa
«IIpoucxoskeHue 4dejsoBeKa», B KOTOPO# ObLIa
IIpHUBeJieHa Macca JOBOAOB B IMOJIL3Y HAIIINX «00e-
3bAHBUX KOpHei». [IpyunHa cocTodAsa B TOM, UTO
Te, KTO ObLJI BOCIHHUTAH B OMOJIEMCKOM TpaguIluu
«BEpXOBEHCTBa» YeJIOBeKa HaJ BCEM CYIIMM Ha
3emiie, HHKAK He MOTJIA COTJIACUTBCS C TE€M, UTO
OHM BCEro-HaBCero IIOTOMKH KaKHX-TO XBOCTa-
THIX 00€3bsIH.

Torga MHOrHMe Hen aBTopa TeOPHUH eCTEeCTBEH-
HOro oTO0opa OLLIN He OoJiee yeM JoraakamMu. Ho B
HacCTosIlee BpeMs <«IIAaJeOHTOJOrNUYecKasd JIETO-
MMHACh» JBOJIIOIMM HAIIMX NPAMBIX IPEJKOB Ha-
CTOJILKO IOJIHA, YTO IIO3BOJIAET B CYIIECTBEHHBIX
JIeTaJIsIX IPOCJEINUTh BeCh IIYTh OT O0E3LAHEBI JI0
yeyioBeKa. Jla M JaHHBIE T€HETHMKH CBUAETEJLCT-
BYIOT B IIOJIB3Y 3TOI TEOPHH: Beb Pa3HUIIA MEXKAY
reHOTHIIaMHM YeJIOBEeKa M YeJIOBEeKOOOpa3HLIX obe-
3bSAH COCTABJISAET BCEro HECKOJbKO IIPOILIEHTOB, OJ-
HO3HAYHO JJOKa3bIBas HeJJaBHOCTD pasfieIeHus UX
«BETOUEK» HA «3BOJIIOIMOHHOM JpeBe» *KN3HMU.

I peBHeiilNe 4ejIOBEeKOOOpa3Hble 00e€3bAHBI
BO3HUKJN OKoJio 20 MMJIIMOHOB JeT Haszajn. Ux
Haubosiee XxapaKTepPHBIN IPEJCTABUTENb — YKUB-
il B AbpHuKe NIPOKOHCYJ — OBbLJI CPABHUTEJILHO
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He6GoJILbIINM 6eCXBOCTHIM APEBECHBIM CYIIIeCTBOM,
OTYACTH IIOXOKMM Ha COBpEeMEeHHOro ru60oHa.
CiefyolUM Ba’XHBIM 3TallOM CTAJIO NOABJIEHUE
B appMKAHCKHX CaBaHHaX 4—5 MUJJIMOHOB JIET
Has3aj] HaIIMX NPAMBIX NPEeJKOB — aBCTPAJOIH-
TekoB. OHM OBLIM ell[e MOKPBITHI BOJIOCAMH, He
CJMIIIKOM MO3TOBUTEI, C MOITHBIMH YEJIIOCTAMU U
HaJ0pOBHLIMHU JyraMH, JOBOJLHO JJIMHHODPYKHE.
Ho 3TH «06e3bAHOIIOAN » YKe ObLIN Ha3eMHbBIMH,
CKJIOHHBIMH K IPAMOXOMKIEHHUIO, YKUJIN HeOOJb-
IIUMU TPyOIaMy H, OUYEBHAHO, yMeJH II0Jb30-
BaThCA IPOCTEMIIINMUA HHCTPYMEHTaMHU.

OT KaKoro-To u3 HauboJee «4eJJIOBEKOIom00-
HBIX» aBCTPAJIONUTEKOB 3 MUJIJIMOHA JIeT Ha3aj
M NpoH3oNIeN IepBBLIA IIpeJCTaBUTEeNbL poja

ITporoncyn
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YeJI0BeUeCKOoro — 4eJjioBeK ymeablii. OH ObL1 yixe
COBEpUIEHHO IIPAMOXOAANINM, TaK YTO PYKH ero
OBLIN BCe BpeMs CBOOOJHBI AJIA TOrO, YTOOBLI HO-
CUTH C cOOOM HY)XHBIe HHCTPYMEHTHI, a He Opo-
caThcA HA UX IOUCKH B CAMBIA KPUTUYECKUH MO-
MmeHT. O6beMOM Mo3sra (3HAYUT, U YMOM) 3TOT
JPeBHEM NN YeJIOBEK yKe 3aMeTHO IIPeBOCXO NI
aBCTPAJIONUTEKOB, YTO NMO3BOJIMJIO €My KOMIIeH-
CHPOBATh OTCYTCTBHE OCTPBHIX KJBIKOB U KOrTeH
HU3roTOBJIEHMEM M3 KaMHsA pPa3HoOOpa3HBLIX Opy-
Iuii Tpyaa u o6opoHbl. Tak OKOJIO ABYX MHUJIJINO-
HOB JIeT Ha3aJ] HayaJICi KaMEeHHBIH BeK, CaMbIil
MIPOAOJIXKUTEJbHLIN B MCTOPUM YeJloBeyecTBa —
OH 3aKoHumiacsa npmbamnautenabHo 10 Thicay JeT
Hasaj, Korja JIOAU HayYUJINCh ILJIaBUTh METaJlJl.

VYxke B HayaJle KAMEHHOTO BeKa IPUMUTUB-
Hble JIIOAU (Tak Ha3bkIBaeMble apXaHTPOMNBI) pac-
CeJIMJINCh OYeHb IMHPOKO: MX OCTAaTKU HalJeHbI
Ha fIBe (muTexkaHTpom), B Kurae (cMHaHTpOI), B
Esporne («reiaeabréeprckuii yeaoBek»). Hecmor-
psa Ha pas3HbIe Ha3Ba-
HUfA, BCé OHW OTHOCH-
JHACh K OZHOMY OMOJIO-
rmyecKoMy BHUAY — 4e-
JIOBEKY NpPAMOXOIdAle-
my. OH mpocyuiecTBo-
BaJ HeMHorum OoJiee
MHJJIHOHA JIET, OKOJIO
600 TrICAY JIeT Ha3aj
NpeBPaTUBIINCE B CO-
BpeMEeHHLIA BHJ JIIO-
Cunanmpon e, K KOTOPOMY MBI U
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OTHOCHMCSI, — B 4eJIOBeKa padymHoro. 11 ogHumMm
M3 IIEPBHIX Ba’KHENIINX 3aBOEBAHUI 3TOTO YeJIo-
Be€Ka, CBUETEJIbCTBOBABIIINX O €ro pa3yMHOCTH,
CcTaJIo yMeHHe 00paljaThCA ¢ OTHEM — HeE TOJBKO
HMCIIOJIb30BaTh, HO U MOAIEP>KUBATh.

B Te cTaposaBHMe BpeMeHa 0CO6eHHO Ipeyc-
IeJIA B 3TOM HeaHAEePTaJbIbl, >KUBIIIHE 110 BCel
EBpone u I0ro-3anaguoit Asuu. B coBepiieHcT-
Be BJIaJIeBIIINE U3TOTOBJIEHUEM OPYAU NJIA 0X0-
Tl U UHCTPYMEHTAMM IJisg 00pabOTKHU 3BepU-
HBIX WIIKYp, UMEHHO OHH, BIEepBbIe CTOJKHYB-
IIUCH C JJeAHUKOBBIMU ITOXOJIOJaHUSAMHU, «HN300-
pesu» OeXKAYy U yTeIllJIeHHbIe YKUJIUIA U3 BbI-
AeJIaHHOTO MeXxa. B cBOMX melepHBIX yOerku-
1[aX OHY BIIePBbI€ NMBITAJHUCh U300Pa3UTh OKPY-
JKaBIIMM UX MUP: HA CTeHaX Iellep C TeX Bpe-
MeH OTJHYHO COXPAHUJIUCh PUCYHKH >KUBOT-
HbIX. OHH OBLIM HACTOJIBKO ITOXO0XKM Ha OPUTH-
HaJIbl, YTO CErofHs II0 HUM Ja’ke MOXKHO OIlpe-
eJISIThb, KaK¥e 3BepH U IITHUIIBI 06U TAJIN PALOM C
MePBOOBITHBIMHY JTIOAbMH.

Bek HeaHAepTaJbIleB 3aKOHUUJICA ITPUOIU3U-
tesbHO 30 ThICsU JieT Hasan. IM Ha cMeHy mpu-
LIJIM KPOMAaHBOHIIBI — HAIIM OJIMKaWIIMe Ipen-
ku. Ovu Bo3HUKJIM B Adpuke okoso 100 Teicsau
JIleT Has3ajJ U OTTyJa NPOHUKJHU B 60jiee ceBepHbIe
3eMyid. KpOMaHBOHIIbI YHACJIEAOBAJIHA BCIO HeaH-
IEePTaJbCKYI0 KYJbTYpPY, BOCIPHUHSAB OT CBOMX
IpeAllleCTBeHHUKOB MHOTH e 3HaHUA 1 yMeHusa. Ha
MIPOTAYKEeHNH Me30JIUTa, TO ecThb 30—40 ThicAY JieT
Ha3aJl, KPOMaHbOHCKUI YeJIOBEK y)Ke ocBouy EB-
pony 1 A3110, a IOTOM ITPOHUK B ABcTpasuio u Ce-
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Cmynenu 3601104 UU YeN0BeKA:
npumam, pamanumer, A8CMPALONUMEK,
Yes08eK YMeablil, 4eN08eK NPAMOXOOAUUIL,
HeaHOepmauney, 4en08eK PA3YMHbLIL

BepHyI0 AMepHUKYy. 3aBepIlIeHue MOCIeJHero Jea-
HHKOBOro mnepuoaa okosio 10 Teicau JieT Hasanm,
KOrjla KJUMAT IOoTenJjes (3TO MeXXJIeJHUKOBbLE
MIPOJOJIKaeTCs A0 CUX IIOP), CHAJIO C HEro TSXKKOe
6peMst 60pbOLI 3a BLIXKMBaHNE B CYPOBBLIX KJIMMA-
TUYEeCKUX ycjoBUsAX. C 9THM COBITAJIO OJHO M3
Ba)XHEUIINX COOBLITUA B HMCTOPHM YeJIOBEUECTBA:
JIOAW HAYYHJINCHh IUIABUTH MeTasi. KaMeHHBI!
BE€K CMeHUJICA OPOH30BBIM — TaK HA4yaJiCA COBpe-
MEHHBIN 5Tall UCTOPUU YeJIOBeKa pa3yMHOTO0.

WrTak, MHOrOYHCJIeHHbIe JaHHbIe COBPEMeEH-
HO! HayKM HEeJBYCMBICJIEHHO YKAa3bIBAaIOT HAa COB-
ceM HeJlaBHee IIPOMCXOXKJeHUe YeJIoBeKa Kak O0u-
OJIOTMYECKOTO BHJA OT BBICIIUX 00e3bSHONOL06-
HBIX npeakoB. Ho, pemuB 3araiky mpoucxoxe-
HUs, Y4eHble OKAa3aJUCh Iiepel IIeJbIM DPAJOM
apyrux. Oco6eHHO «TaMmHCTBEHHBIM» IIpEACTaB-
JsieTcs pa3BUTHE MHTEJJIEKTa, Aa He IIPOCTO pas-
BUTHE, a Ta HeBepOATHAsA CKOPOCTb, C KOTOPOH
obe3bsiHA-TYroAyM IIpeBpaTUJIaCh B MbICJALIEe
YyejioBe4YeCcKoe CyILIecTBO.
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Hexkoropoe BpeMs Has3aJ Bce OOBACHAJIOCH
JIOBOJIBHO IIONYJISIPHOM (HOPMYJION «TpyZ co3aal
yeJjioBeKa». Ee M0 JOCTOMHCTBY «OIL€EHUJIU» OUK-
TaTopbl XX CTOJIETHUS, CTOHASA MHJJIHUOHBLI HU B
YyeM He IIOBUHHBIX JIIOeid B KOHIIEHTPAI[MOHHbIEe
Jareps AJIA «BOCIIUTAaHUA» (GPM3UYECKHM TPYLOM.
Ho HeT Huuero 60jiee 1aJIeKOTO OT MCTUHBI, YEM
ATOT pacxoKuil aopu3M: Ha CAaMOM JieJjie ueyioBe-
Ka «co3gajan» M300peTaTeibHbIe MO3TH, MHTEH-
CHUBHasi paboTa KOTOPBIX II03BOJIAJIA ITOCTOSIHHO
COBEpIIIeHCTBOBATh CPEJACTBa MMPOU3BOACTBA, TEM
n30aBJIsis OT TYIIOTO M3HYPUTEJNIbHOTO TpyAa. Tak
4TO, MOXKAJIyil, 60Jee MOAXOAUT K CUTYallUH APY-
rasi — IpaBja, HIyTJauBasa — popMmyJa: «JIeHp —
JBUTATEJIb IIPpOTpeccas.

A BnpaBay, nonpo6yeM NpeACTaBUTHL cebe Ka-
KYIO-HUOYIb CIIEHKY U3 YKU3HH APEBHUX JIIOei —
HY, XOTsa ObI 0XOTY Ha oJieHs. IlorHajsica 0XOTHUK
3a IUKHUM 3BepeM, HO He gorHaj. Ilogobpasn Ka-
MeHb, METHYJI — MHMO, METHYJI IPYyroif — Hexo-
aer. OH 6bI METHYJI U B TPETHH pas, a To, MoXKa-
Jy#, M B JeCAThIH, Ja OKasaJcsa MOOJM30CTU
«JIGHTAN», JTIOOAIIUM T'OJIOBOM paboTaTh IylIe,
YyeM pyKaM#, — OH B3sJI [ja ¥ IpUAyMaJ Ipaily.
Crajyl 0OXOTHHUK MeTaTh KaMeHb U3 IIpali — Jajie-
KO, /]a He oueHb TOUHO. OH ObI TaK M yIPaKHAJICS
B METKOCTH Jla CUWJIYIIKY HaKauyuBaJil, KaObl He Bce
TOT K€ «JIEHTAW»: MoAyMaJI-IIoAyMaJs, Aa U IpHU-
MOTaJI K KAMHIO NTAJIKY, YTOObI IIOyXBaTHCTEE ObI-
J10, — noJy4uuics spotuk. Eie pas mogymalr, or-
BsI3aJl KAMEeHb, YVAJUHHNJ HaJKy — MOJYYHJIOCh
kKonbe. Eme pas moayMmalsi, YKOPOTHJ MAaJIKy,
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COTHYJI AYOOBBIN CYK, HATAHYJ MEXXAY KOHIIAMHU
BepPEeBKY — IOJIYYMJICS JIYK CO CTPeJIoit. A TaM U
apbajseT y’ke CTajJl HaMedaTbCs, HYKHO OBIJIO
TOJILKO M300peCTH BUHTOBYIO Pe3b0y Aa HAyYUTh-
Cs PACCUMTBIBATDH PHIYATH U KPYTSAIIINe MOMEHTHI,
TO €CTh OBJIQJIeTh MaTeMaTUKOM.

Tak najexko Jiv IIPpOABUHYJINUCH ObI MBI B CBOEM
Pas3BUTHU, €CJIHA ObI BC€ BpeMsI TOJIbKO X 3aHUMa-
JIACh «TPYAOM» — YIpPaXHsAJIHCh B OpocaHuM
KaMHeii BIOroHKY yoOeramwpllemMy oJjeHio? Bor u
BBIXOJIUT, YTO CEKpeT IPOMUCXOXKAEHUA UesIoBeKa
KpOeTcs He B Tpy/ie caMOM IIo cebe, a B CIIOCOGHOC-
TH K TBOPYECTBY.

YT106bI NMPOHUKHYTH B TAaWMHY aKTHUBU3AILUU
MO3T'OBOM JeATEeJILHOCTH, yUeHble-MeAUKH CPaBHU-
JIY 110 (pM3NOJIOTHUECKUM ¥ GMOXMMHUUYECKUM ITOKa-
3aTeJIIM IeHHeB pOoJa UeJIoOBeUYeCcKOoro (Tex caMbIX
«JICHTAEB», JIIOOAIIUX AYMaThb) C <«IIPOCTHBIMU
CMEpPTHLIMH» (TPyAAraMH — KHUIATeJsIMH KaM-
Heil), a TeX — C YeJOBeKOOOpa3HbIMU 00e3bsHAa-
mu. Tak BoT, pe3ybTaThl OKa3ajiCh IIPOCTO II0-
pasuUTeJbLHBIMU: B PSAAY OT 00€3bAHBI A0 TeHUS
yAaJI0Ch OTUYETJIMNBO IIPOCIEAUTD YBEJINUeHe KOH-
IIeHTPaIlu B KPOBU HEKOTOPHIX BEIeCTB, CBSA3aH-
HBIX C BOAHO-COJIEBBIM 00OMEHOM B opranusme. U
POAMIOCH MIPEAIOJIOXKEeHNe: KOrja-To B reHOTuIe
00e3bTHOIIOIOOHBIX TPEAKOB YeJI0BeKa IPOU30L-
Ja MyTanusa, U3MEHHUBIIas XO4 BOAHO-COJIEBOT'O
o0MeHa, a «II0OG0YHBIM IIPOAYKTOM» 9TOI'0 KaK pas’
M OKas3aJIuCh BellleCTBa, CTUMYJIApYIOLUe Aed-
TeJIbHOCTh Mo3ra. Tak Jiu 3To UJIX HeT, IIOKa OKOH-
YaTeJbHO CYyJUTh PAHO, HY’KHO ellle UCCIeJ0BaTh
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Jia MccJIeloBaTh, HO IO KpaiiHeil Mepe SICHO, 4YTO
HHUYEro CBepPX'beCTECTBEHHOI'0 B «MO3TOBUTOCTH »
YyeJIOBEKa, CKOpee BCero, HeT.

Ho oxHoit ¢pu3uosiorueit CTpeMUTEIbHBINA 3BO-
JIIOIMOHHBIN «IIPBI)KOK» YejioBeKa B cdepy Ha-
NIPSI"KEHHON HHTEeJJIEKTyaJbHOU HeATEeJbHOCTHU
eBa i1 00'bsicHUM. EcTh elle OfMH MeXaHU3M —
MoXKaJIyii, Jake OQUH U3 Ba)KHEMIINX : 3TO TaK Ha-
3bIBaeMoe «COIMaJIbHOE HacJjleoBaHHe». B Mupe
SKUBOM NMPUPOABI, KAK Bbl 3HAETE, OCHOBHBLIM — a
IJIs1 GOJIBIIMHCTBA U €JUHCTBEHHBIM — CIIOCOO0M
nepefavyy HacJeACTBEHHOM NHGOpPMAaIH OT Ipea-
KOB K IIOTOMKaM ABJIAKTCcA MoJeKkyas: JHK. B
HUX 3aKOJMPOBAHBI BCE CBOMCTBA OPraHU3MOB,
HayuHasa OT 0COOEHHOCTei oOMeHa BelecTB ¥ KOH-
4yas CTEPEOTUIIHbIMU IOBeJeHYECKUMHU peaKIusi-
Mu — 0e3ycJoBHBIMH peduiekcamu. VzmeHeHue
9THUX CBOMCTB, B TOM YMHCJIe YCJIOKHEHHE IoBeje-
HUS, pe3yJIbTaT IOCTEIIEHHOTO U IIOTOMY HEen30ekK -
HO MeJJIEHHOTO 3aKpeIlJIeHUsl NIPpU3HaKOB, IIpoce-
STHHBIX Yepe3 «CUTO» eCTeCTBEeHHOro oTbopa.

¥ uesioBeKa K 3TOMY HOOABUJICA COBEPIIEHHO
UHOM crocob nepegauu nHpopManuu, HaKOILJIEH-
HOH B IIPeJIIECTBYIOIUX IMOKOJIEHUAX, — o0yde-
Hue. KoHeuHOo, 4ecTb «OTKPBITHA» 3TOT0 crocoba
opraHuM3anuu HHPOPMAIMOHHBIX IOTOKOB (0 HUX
BbI YATAJIM B I€PBOM YaCTH KHUTH) IPUHAAJIEIKUAT
He JIIOAAM, ero 3JieMeHTapHbIMUA (opMaMu BJiaje-
IOT MHOT'H€ BBICIINE€ TBOPEHUS IIPUPO/bI, IPeXxie
BCero MJjeKomnuTaiouie u nTunbsl. Ho uMmenHo ue-
JIOBEK «H300pesi» peyb M IMUCbMEHHOCTb, KOTO-
pble pe3KO yBeJNYUJIU 00'beM 3allOMHUHAEMON U
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nepefaBaeMoil B TOKOJIEHHUAX HHMOpPMAIUU.
Baumas npegaHusaM, yuTas KHUTHA, o0ydasiCh B
IIKOJIe, pacTyliee YyejioBeuecKoe CYIIecTBO OBJIa-
JieBaeT HEKOTOPO# TOJHMKON Bcero toro 6earpa-
HHUYHOT0 O0raTcTBa 3HAHUI, KOTOPHIE HU B KAKOM
TeHOTHIIEe He MOTYT ObITh 3aIllMCAHBI.

IIpaBna, Takoii criocob NMpUOOIIEHUA K HacJe-
JOUIO IIPOIILJIOro IMoJApa3yMeBaeT YAJIMHEHUEe JeT-
CKOTO ¥ IO POCTKOBOTO IEePHUO0B YKU3HHU, BO Bpe-
MsI KOTOPBIX KaK pa3 ¥ mpoucxoaur odyuenue. 1
IeHCTBUTEJIbHO, y YeJIOBeKa «A0-B3POCIBINA» dTal
pas3BUTHUSA, MOXKAJIYH, CAMBIA IPOAOJIXKUATEIbHBIN
B »KuBoTHOM Mupe. Ho u 31ech «HeT xyzna 6e3 Jo-
O6pa». Beab peOeHOK — 3TO «IIO4YEeMYy4YKa», OH OT-
JIMYAETCA OT B3POCJIOTO CIIOCOOHOCTHIO VANBIIATD-
cA MHDPY ¥ 3aaBaTh MHOXKECTBO BOIIPOCOB, «HEe-
JenbIX» C TOUKU 3pEHUA BCe TeX JKe B3POCIbIX. A
4YTO TaKOe IIePBOOTKPLIBATEJb KaK He 4YeJIOBEK,
COXPaHUBIINKI U B 3peJIOM BO3pacTe CIIOCOOHOCTH
3a/laBaTh BCE Te JKe «JeTCKHe» BOIIPOCHl — «KaK»
na «mouemy» ? Ho Beb COBEpIIIEHHO ACHO, YTO, HE
3aJ]aB BOIIPOCAa, He MOJYYHUIIb ¥ oTBeTa. BoTr 1 mo-
Jy4aeTcs, UTO «IIPOAJIEHHEe» JEeTCTBa TOXKe CIIO-
coOCTBYyeT pOCTYy 3HAHUS, a TEM CaMbIM M IIPO-
rpeccy BCero 4eJI0Be4ecKOoro obiecTsa.

Tax 4TO He CIIeIlINTEe CTAHOBUTCS «BCe3HANKa-
MU »-B3POCJBIMU, 3ajaBaiiTe KAK MOXKHO 6oJbllIe
«AeTCKHX» BOIIPOCOB — U BaM OTKPOETCS MHOXKe-
CTBO TallH MUPO3AAaHUS, TallH IPOUCXOXKACHUA U
PasBUTHUSA XKUBOTO.
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IJIOMOJUCTHEKHN 275
noroHodops! 339
«IIOBOJHLIE
KYPHJIBIOUKN» 339
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nopokapn 281
IIO3BOHOYHUK 345
mo3BoHOUYHbIe 128, 240,
310, 321, 337, 342, 345
mou 31
TIOJIMIIOUTHEIE OPTaHU3 MBI
120
moaunsl 235, 267, 294,
297, 304, 312, 331, 342
kopaJroBble 301
noauxetsl 311,316
moJIoBOe IIoBegeHMe 112
«II0JIOBOI1 oT6OD» 221
II0JIOCTHOE IUII[eBapeHe
292
TIOJIOCTh
— kumeyHas: 292
— MaHTUIiHaA 326
nosryobe3nsiuel 377
nonymapus 6onsmue 373,
376
nosyxopaoBsle 340
nonyaaunu 96
nopommuna 254
IOPTYTaJbCKUI KOPabINK
301
npeaganrannd 153, 189
IIpecMbIKalouecs 363
TIPU3HAKHU
— aHaJIoTH4HEbIe 82, 338
— rOoMOJIOTHUYHEIe 82
npumatsl 377
npucnocobienue 87
OPUHINO ONTHMAaJbHOCTH
160
npoayueHTs! 60, 127, 230,
260
IIpoKapuoTHasa KieTka 30
npokapuoTsl 237, 244, 248
IpokoHcYyI 378
IpopocToK 276
npocreiinine 249
IIPOCTPaHCTBeHHAas

nsonsanus 110
IpoTepo3soiickas apa 35
npotuctsl 237, 243, 249, 281
nporonTtepyc 351

" IPBITYH WINCTHIN 350

mcespomonuu 252
ncuirodputs 270, 275
nreposaBp 321
ntuisl 93, 208, 284, 321,
345, 360
m4yesa 286
— MepoHOcHaA 324
nsLIbIa 277, 279

|

paguaibHasI cuMMeTpusd 169
paauoasapun 251
panyna 325
PasMHOXKeHHe
— GecmoJoe 22
— mnoJoBoe 31
pakoBuHa 326
pakoob6pasubie 177, 317
pakocKkopnuoHs! 318, 345
pa"ru 79
pacrenns 235, 239, 250,
258, 288
— roJioceMeHHbIe 277,
282
— MOKPHITOCEMEHHEIEe
277, 282
— ceMeHHBIe 275
— cocyauctsele 270, 275
— cyxonyTHbIe 258
— IBeTKOBLIe 282, 324
— XBOMHbIe 279, 282
peaykuus 169
peayueHTts 61, 230, 256
pe3oHaTopsl 354
pexkanuryasuus 53, 167,
180, 182
pentuinuu 345, 357
pecHnYKHn 253
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pediexc 6e3yciaoBHEI 385
pubocomer 22
pusouasl 263, 269
puuuus 262
pumra 308
PHK 21, 246
poroJucTHuk 269
poanMenus 266
poactso 80
pomanika 285
poratopus 309
PYKOKDELIbIe 284
puiba-uria 350 )
per6a-moitoT 348
puIGEI 341, 345
— ra”HougHsble 349
— ABosIKoAbIIIaIue 350
— KucTenepsle 351
— KocTuctkeie 349
— xpsamesble 348
polible 283

C

cabenanl 312
caroBHuk 277
cakcayi 288
caraMaHaph! 353
— Oesserounsle 355
caJbLBUHUS 262
cajbTanusa 118
caxapuasl 260
«CBepxcrnenuagn3anusa» 220
cemda 275
cemsagoau 276
cemsmnouka 276, 279, 282
«ceTyaroe
BUZooOpasoBanme» 117
cuM6uos 166
cuHaHTpon 380
cuHepretTuxka 7
cuHHnna 369
— peme3 368
CUHTEeTHYeCKas TeOpusa

aBosronuu 70, 119
CUNYHKYJIUAbI 240
cucremaruka 69,76
CHCTEMEI

— OTKPBIThbIe HEPaBHO-

BeCcHbIe 8

— opraHoB 34
cudon 330, 342
cKeJleT

— ruapocraTwdeckuit 309

— KOCTHBIH 349
ckopJiyma 359
CKOpPIIHOHEBI 319
causamn 327
ciaoeBuile 264, 269
cJoHBI 375
cMeHa dpyHKIUHi 176, 199
CMHJIOAOHBI 375
cobaka rueHoBuAHbIe 377
COCAJIBIIIUKH, TPEMATO/HI,

307
cocHa 280
cocyaucras cucrema 264
coueTne 283, 285
«colaJbpHoOe

HacjeqoBaHHe» 385
cuepmaro3oun 270
cnopanruii 270, 273
conopodur 264
coopsl 246, 270, 273
cpenHee yxo 179
cTabuausupylomuit or6op

104
crebenn 274
cTeJllepoBa KopoBa 265
croiixaktuc 299
crpayc 370

— adpukaHckuit 370
cTpekaTrejbHass HUTH 300
CTpeKaTeJbHbIe KJIETKHI

300
cTpekosa 324
cTpuk 369
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crpobmia 275, 279, 282
CTPOMATOJHNTEHI 35
cyMmKa 374

cymuatsle 373

T

TaKCOHBI 78
TajiaoMm 262
THMUH 46
TUIBI 79
Tuce 281
TKaHU 34

— npoBoasamme 271
TKaYNKM 368
Tpaxesa 184, 323
TpemaToAsl 307
TpHacoBbIii epuof 40, 43
Tpuio6uTsr 317, 318, 345
TPUILIEeThI 46
TpuTOH 353, 354, 356, 358
TpuxuHa 308
Tpuxomiakc 291, 295
Tpodobiract 189
TpybOKa HepBHaa 344
TyHen 349
Typ6esnnsipun 305
Tynaiia 377
Tys 281
THIYMHKH 282
TIoNbIIAH 285

y

yrops 350
yaurtka 325, 331
yereuna 287

I

mapcTtsa 79
uBerok 277, 281, 282
1eJIio03a 263

nesom 310
neneHn 307
— OnIumii (cosutep) 307
nepku 91
nectonnl 307
nuades 299
nuaHobaxkTepuu 245
nuasopuTsr 24, 245, 258,
281
nuKac 278
OUHOMOHT 372
IIUTO3UH 46
nuTomIasMa 22

9

«gyama Henryna» 296
yeJyioBeK 373, 377, 378

— npamoxoaamui 380

— pas3yMHubIil 381, 382

— ymeJsbrit 380
YeJIIOCTHOPOTRIEe 347
yeJiocTh 346
yepBu 290, 304

— moXkaeBble 314

— KoJbuaThle 310

— kpyrasie 308

— MHOTOIIEeTUHKOBbIE

311

— moJyuxeTsl 311

— miockue 293, 304
YepBAru 356
yepenoBaHNe ITOKOJIeHUN

264, 298
yepenaxa 362
uepHHNJIbHas «6oMba», uep-

HUJIbHBINA Memiok 330
4yepT MopcKoil 350
«4epToB LIHYp» 264
ueTBepTUUHAS HIIoXa 43
yemyiuarboie 363
YjIeHNuCToHorue 239, 240,

316, 335, 337, 345, 346
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D

GaKTOPHI
— abuoTnueckue 105
— 6uoTuyeckue 105
— auMmurupyoomue 105
— orbopa 105
dacerkn 323
daceTouHHI ri1a3 323
denorun 44, 98
depmenTs! 20, 22
duzanus 301
GUKOIPUTPHUH 266
dwmiorenes 53, 74
duoreHeTuyeckoe ApeBO
74
dioama 271
dopamunudeps 252
doronromMuHeceHI s 313
dorocurTes 24, 260, 263
dbykryc 264

X

xBoum 267, 272

xesqunepoBble 318, 358

xenunepsl 318, 358

XUTHUH 255

XHUTUHOBHIHM MOKpoB 316

XUTOHEI 325

xuuiHele 375, 376

xJioporacte 29, 260, 263

xJjopoduia 25, 260, 263

xo6oTHbIE 213

Xopna, CIIHHHASA CTPyHA
342, 344

xoppossle 239, 240, 337,
340, 342

xpomocomsl 30, 244

xpsaug 348

I

maJamrHEuk 114
mumka 279
mmeJb 285

I

mu1enu skabepubie 341, 344
IIEeTUHKOYEIIOCTHbIE,
«Mopckue crpenku» 340

9

aBriena 237

9BOJIIOIIMOHHOE ApeBo 74,
78

«9BOJIIOIIIOHHEIE TYIHKM »
218

3BoOJIIONNA 3
— nuBepreHTHas 92, 146
— uHajgantTuBHas 215
— «Mo3anyHasi» 163
— ”HanpaBJieHHasd 128
— «HeMTpanbHasI» 197

9KoJIOrHYecKHue HUIu 65,
92

axToaepma 290

sHxonapa3uTsl 307

9HTeJexus 4

aHTOomepMa 290

SHTponus 4

spurpouuTsl 185

aykapwuoTsl 237, 244, 249,
281

9yKapHuoTHas KJjeTka 30

9XMHOKOKKM 307

axoJiokanusa 132

A

anpo 30, 249

Aina 367
AnexnBopoaamue 189
ainexiaerka 270, 276
smepuna 358, 363
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