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Brr Bunure 1o gitnio? C ero mo-
MOILIBIO BBl MOXKETE HU3BEPTHYTh BCE
TEOJOTMYECKME YYEHUSI, BCE 3€MHBIE
LIEPKBH.
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Beeoenue

ITPOTPAMMA

HemHorue ¢gBiaeHUSI XXMBOTO MHMpa TaK OYEBUIHBI,
KakK TIOpOXAeHUE IOJ0O0HOro mogoOHbIM. PebeHOK ObI-
CTPO OCO3HAET, YTO cobakKa poxAaeTcsl y co0aku, a KyKy-
py3a MPOUCXOAUT OT KYKypy3bl. UejlloBeuecTBO paHO Ha-
YUYUJIOCh WHTEPNPETUPOBAaTh U MCMOJb30BaTh MOCTOSIH-
cTBO (hopM B psay mokojeHuil. KyabTuBamusi pacTeHUIA,
pa3BeleHUE XKUBOTHBIX, YIYUYIIEHUE UX MUILEBbIX KAYECTB
¥ OIOMAIlIHMBaHWE — BCE 3TO TPeOYET MIUTEIbHOIO OIbI-
Ta. U yxXe mompasymeBaeT HEKOTOpPbIE IPEACTaBICHMUS
0 HACJIEACTBEHHOCTU U e€¢ (YHKUUAX. YTOOBI MOIYIUTH
XOPOIIMK ypoxXait, HEOOCTaTOYHO HOXIAThCS ITOJIHOM JIy-
Hbl WM MPUHECTU XKEPTBY OOram Iepen MOoCeBOM; TaKxXKe
HY>XHO yMETb MPaBWJILHO BbIOMpaTh ceMeHa. Jloucropuue-
CKMe 3eMJieAeNblibl YeM-TO HAaIIOMUHAIU BOJBTEPOBCKOTO
nepcoHaxa, KOTOpbIii u30aBJIsiICS OT BparoB, MPeayCMO-
TPUTEJBHO CMEIIMBAasi MOJUTBbI, KOJJOBCTBO U MBbILIb-
K. B ciyyae XuBoro mMupa oxkaszajaoch OCOOEHHO TpyI-
HO OTIENWUTh MBILIBIK OT KOJIoBCTBa. Jlaxe rocie Toro,
KaK JOCTOMHCTBA HAYYHOTO MOAX0a MPOYHO YTBEPAUIUCH
B UCCJIENOBAaHUU (PU3MIECKOTO MUpPA, UCCAEAOBATEIM MU-
pa XKMBOTO €1l HECKOJIbKO MOKOJEHWUI MpOoaoKalu pac-
CMaTpYBaTh MPOUCXOXIEHUE XKMBbIX CYIIECTB C MO3ULUU
BEpPOBaHUM, CIYXOB U cyeBepuil. JIoCcTaTOUHO MPOCTHIE
SKCIEPUMEHTBI MOTYT IOJIOXXUTb KOHEl MpeAcTaBIeHU-
sIM O CITOHTAHHOM 3apOXIEHWU XWU3HU Y HEBO3MOXHBIX
ckpemrBaHusIX. OQHAKO HEKOTOPbIE aCIMEKThl JAPEBHUX
MUGDOB O MPOUCXOXKICHUN YeJoBeKa, KUBOTHBIX U 3eM-
JIM IPOJepKaJIUCh, B TOI Mau MHOMU opme, 1o XIX Beka.



6 CerogHs1 HacJAeACTBEHHOCTb OITMCHIBAIOT C I1O-

3UIMU MHOpMaLuu, cooblIeHuii u koxa. [1pu
Pa3sMHOXEHUM HOBBIN OpraHu3M (HOpMUPYETCS U3 MOJe-
KyJ opraHusMa-poauressa. I[IpyurHa He B TOM, YTO Kax-
o€ XMMUYECKHEe BEIECTBO CIIOCOOHO CO3aBaTh CBOU KO-
MUY, a B TOM, YTO CTPYKTYpa MaKpOMOJEKYJI 10 MeJIbuaii-
IIUX IeTajiel 3almucaHa B MOCAeA0BATEIbHOCTSIX YEThIpeX
XUMHUYECKMX OCTAaTKOB, ONpPEHCISIONINX TeHETUUECKYIO
HacJeICTBEeHHOCTh. M3 MoKoJieHusT B MTOKOJIEHUE Tiepeaa-
I0TCS «MHCTPYKLIMU», 3aJalollne MOJICKYJSIPHbIC CTPYK-
Typbl, — apXUTEKTYpHbIC IIJIaHBI OYAYIIEro OpraHu3Ma.
OHu Takke HecyT B cebe CpeACcTBa peaanu3aluy 3TUX T1Ia-
HOB U COIJIACOBaHMSI aKTUBHOCTE cUCTeMbl. TakuMm 00-
pa3oM, Kaxmaoe SHIo COOEPXKUT B MOJYYCHHBIX OT POAM-
TeJiel XpoMocoMax Bce CBOe Oymylliee: CTaauu pa3BUTHUS,
¢opMy U CBOICTBA XXMBOTO OpraHM3Ma, KOTOPBI U3 He-
ro pa3oBbeTcs. COOTBETCTBEHHO, OPTaHU3M IPEICTaBISIECT
co00i1 BOILJIOLIEHUE MPOrpaMMBbl, 3aJaHHOI ero Hacjel-
CTBeHHOCThI0. HamepeHue myxa CMEHUIOCH TpaHC/SIU-
eil coobuieHusi. 2KuBoii opraHu3M AeHCTBUTEBHO €CTh
pe3y/bTaT BBINIOJIHEHUS TUIaHa, HO TUJIaH 3TOT POXICH He
pasymoM. OH cTpeMUTCS K LeJdd — HO 1ieJib 3Ta BhIOpaHa
He npeaHaMepeHHOo. OHa 3aKJII0YaeTcsl B TOM, YTOObI MO/~
TOTOBUTH TaKyIO e IIporpaMmy JJIsl CIeIYIOIIero MmoKoe-
HUS: B TOM, YTOOBI Pa3MHOXMThCSI.

OpraHu3M — BCEro JIMILb MepeXo, CTaaus MEXIY TeM,
YTO OBLIO, U T€M, UTO OyneT. PasMHOXeHUe eCTh OMTHOBpPE-
MEHHO Hayajo W KOHell, TpuurHa U 1eiab. Ecau mpume-
HUTb K HACJIeACTBEHHOCTU KOHIIEIIIMIO MTPOTPaMMbI, HC-
YEe3HYT HEKOTOphbIe OMOJIOTMYECKHUE MPOTUBOPEUMS, Mpe-
JKIIe COCTAaBJISIBIIME DS aHTUTE3UCOB: 3aBEepPIIEHHOCTh
U MEXaHU3M, HEOOXOOUMOCTb U CIYy4allHOCTb, CTAOUJIb-
HOCTh M U3MEHUYMBOCTb. KoHUeMNLus mporpaMmbl 00b-
eIVHSIeT IBE WMIeU, KOTOphbie Bceraa MHTYUTUBHO acco-
LIMMPOBAJIU C XUBBIMU OPraHM3MaMU: MaMsTh 1 3aMbICeJI.
Ilon «maMsThiO» UMEITCS B BUAY POAUTEIbCKME YEPTHI,
Oyiaromapsi HacJIeACTBEHHOCTU MPOSIBIISIONIMECS ¥ peOeH-
Ka; TOJ «3aMBICIOM» — IUIaH, KOTOPBIA BILIOTH 10 MEJIb-



YaiIMx MoapoOHOCTe KOHTPOIUpPYyeT (hopMUpo- 7
BaHME OpraHuU3Ma. DTU NIBE UICH MOPOAUIN aK-

TUBHBIC TUCKYyCCUU. Bo-IepBBIX, BOIIPOC HACICIOBAaHUSI
IMpHOOpEeTeHHBIX MPU3HAKOB. IIpencraBieHre 0 TOM, 4TO
OKpYyXalolasi Cpela MOXET BIUSITh Ha HACIEICTBEHHOCTD,
SIBIISICTCST €CTECTBEHHOI Hepa30epurxoii, KOraa IyTaloT IBa
BUOA MAMSITU: TEHETUYECKYI0 M MEHTAIbHYIO. DTO cTapas
WCTOPUST, BOCXOASIIAs 10 MeHbIllell Mepe K Berxomy 3a-
BeTy. UTOOBI M30eXaTh JadbHEUIINMX pa3HOIIACUIA CO CBO-
WM TecTeM, SIKOB MOMbITaNCs BHIBECTU CTala OBELl C JIETKO
OTIMYUMBIMU MeTKaMu. OH B3sUT «CBEXMX MPYTHEB TOITO-
JIEBBIX [...] ¥ BbIpe3aj Ha HUX OeJible IMOJIOCH [...] ¥ mo-
JIOXWJI TIPYThSI C HAPE3KOI0 Mepe CKOTOM B BOJOMONHBIX
KOpbITaxX, Kylda CKOT MPUXOOWI MUTh U TAe [...] 3aunHan
nepen NpyThsiMu. M 3aumHa CKOT Mpen MpyThsIMU, U PO-
KOaJCs CKOT MECTPBId, M ¢ KpallMHAMU, U C MSTHaAMU»'.
Ha npotsokeHnn BeKOB ITOTOOHBIE SKCITIEPUMEHTHI IIOBTO-
psua ad infinitum?, HO He Bcerga ¢ TakKuM ycriexoM. st
COBPEMEHHOI OMOJIOTUM OCOOCHHOCTBH XWMBBIX CYIIECCTB
3aKJII0YaeTCSI B UX CIIOCOOHOCTU COXPaHSATh M Tepema-
BaTh OBUION OIBIT. [IBa pemIaroIInX MOMEHTA DBOJIOUN
(cniepBa BOBHUKHOBEHME KU3HU, a BIIOCIENCTBUM — MBIC-
JI Y SI3bIKa) COOTHOCSTCS C TMOSIBJICHUEM MeXaHM3Ma I1a-
MSITH: Ul HaCJeACTBEHHOCTH U IJIsT padyMa. Mexmy aTu-
MM JIBYMSI CUCTEMaMH MOXHO IIPOBECTH OIlpeleeHHbIE
aHajoruu: obe ObUIM OTOOpaHbI JUISI HAKOIUIEHUS U Tie-
peaayu ObLJIOro OMbITa U B 00eux 3anucaHHas uHgopMa-
LIUST COXPaHSIeTCS JIUIIb HACTOJIBKO, HACKOJIBKO BOCIIPO-
M3BOIMTCS B KaxXIOM IToKoaeHUU. OMHAKO 3TU CHUCTEMBI
OTJIMYAIOTCS MO CBOEU MpuUpone U Joruke padorel. ['mb-
KOCTb MCHTAJIbHOM MaMSITH TMO3BOJISIET C €¢ TIOMOIIBIO I1e-
pemaBaTh IPUOOPETEHHBIE Ka4eCTBa. Y CTOMYMBOCTD ITaMsI-
TH TEHETUYECKOM HEe ITO3BOJISIET OCYIIECTBIISIT TAKYIO TIe-

penauy.
! Britie 30:37—30:39 (30ecs u danee, kpome 0co6o 02080peHHbIX,

npum. nep.).
? Jlo GeckoHeuHoCTH (1am.).



8 I'eneTnueckasi mporpaMmMa AEHCTBUTENBHO CKJIa-
IbIBae€TCS U3 KOMOMHALIMU MO CYTHM HEM3MEHHBIX
aneMeHTOB. CaMa CTpyKTypa HacleICTBEHHOTO COOOIIe-
HUS TIPEeNOTBpAIlAeT MaJIeHIlIMe BMEIIATEIbCTBA M3BHE.
Bce saBneHus, Kak XMMUYECKHUE, TaK U MEXaHMYECKUe,
BHOCSIIIIME BKJIAJl B U3BMEHUYMBOCTh OPTaHW3MOB U TTOMYJIsI-
LIMIA, HUKAK HE CBS3aHbl C BBITEKAIOLIUMU U3 HUX MOCEN-
CTBUSIMU — TO €CTb HE 3aBUCST OT MOTPEOHOCTU OPraHU3-
Ma B amanTauuu. B ciiydae MyTaluM CylmecTBYIOT <«IIpH-
YUHBI», KOTOPbIE MOAUMDUIIMPYIOT XMUMUYECKUI OCTaTOK,
pa3pbIBAIOT XPOMOCOMY, MHBEPTUPYIOT YYACTOK ITOCJIE-
JIOBaTeJIbHOCTU HYKJIEMHOBBIX KucioT. Ho Hu mpu Ka-
KHUX OOCTOSITEJIbCTBAX HEJIb3SI OTBICKATh 3aBUCUMOCTb M€-
XKIy IpuYrHOM 1 3dpdekToM MyTauuu. M momobHas ciy-
YallHOCTb CBOMCTBEHHA HE TOJIbKO MYTAlLMAM, HO TaKXKe
KaxIoil cranuu (pOopMHUPOBAaHUSI TEHETUYECKOI Haclenl-
CTBEHHOCTH WHAWBHUIYYMA, CETpErallii XpOMOCOM U UX
peKOMOMHALIMU, BEIOOPY raMeT, KOTOphbIe IIPUMYT yJacThe
B OIUIONOTBOPEHUU, — U OAXE, B HEMAJIOW CTEIIEHU, Bbl-
0opy MOJIOBOTO IMapTHepa. B KaxxmoM U3 MepeyrcIeHHbIX
CJIyYyacB HET HY MaJleHIleil B3aMMOCBSI3U MEXIY KOHKPET-
HBIM (haKTOM U ero ciencTBusiMu. Kaxnas MHIMBUAyalb-
Hasl IporpamMma IpeacTaBisieT co0oil pe3yabTaT KacKana
clydaitHbIX coObIThii. Cama Mmpupoaa reHeTUYeCKOro Kojaa
JIeJJaeT HEBO3MOXKHBIM HAMEPEHHOE U3MEHEHUE TTPOrpam-
MbI, KaK MOCPEACTBOM pabOThl caMOil MporpaMMbl, TakK
U B pe3yJbTaTe BO3IEICTBUS OKpyxkKarwleit cpeabl. ['eHe-
TUYECKUM KO HE TMO3BOJISET MPOLYKTaM CBOEI 3KCIIpeC-
CHUU BJIMSTH Ha cOOOIlIeHMEe. DTa MporpaMMa He YYUTCS Ha
COOCTBEHHOM OIIBITE.
3aMbicel — ellle OJHa Uesl, KOTOPYIO Bcerma MHTYM-
TUBHO CBS3BIBAJIM C opraHu3Mamu. [Toka xXuBoi MUp cum-
TaJICs CUCTEMOM, KOTOPOM YIPABJISIOT U3BHE, IOKA MPEI-
MOJIAraJIoCh, YTO 3TUM YIPABJIEHHWEM 3aHMMAETCSl HeKas
BHEIIIHSS BBICIIASI CUJIA, HU TPOUCXOXIECHUE, HU 3aBep-
IIIEHHOCTh XMBBIX CYIIECTB HE BbI3bIBAJIM HUKAKUX BO-
MPOCOB; OHM OBUIM €IUHBI C caMOil BcelleHHoM. OaHaKo
¢ ycraHoBjieHHeM B Havyasie XVII Beka Takoil HayYHOI nuc-



LIMIUIMHBI, KaK (pu3uKa, uccaenoBaHusl XXKUBbIX CY- 9
IIECTB CTOJKHYJIVCH ¢ TIpoTHBOpeureM. C TeX Imop

BC€ MacIlUTabHeil CTaHOBUJIOCH MPOTHUBOCTOSIHUE MEXIY,
C OIHOI CTOPOHBI, MEXaHMUCTUYECKOU WHTepHpeTauueit
OpraHusma M, ¢ IpyromM CTOPOHBI, OYEBUIHON 3aBEPIUECH-
HOCTBIO HEKOTOPBIX SIBJICHUI, TAKUX KaK pa3BUTHE B3pPOC-
JIoi ocobM u3 gifua UM noseaeHue XXuBoTHbIX. Kiton bep-
Hap BbIpa3WI 3TOT MapagoKc CIECAYIOIMMHU CIOBaAMMU:

Jlaxe ecyd MBI IPEAIIONIOXUM, YTO XU3HEHHEIE (e-
HOMEHbBI CBSI3aHBI C (DU3UKO-XMMUYECKUMU IIPOSIBIIC-
HUSIMM — 4YTO COOTBETCTBYET AEMCTBUTEIBHOCTH, —
5TO HE PELIUT MpOoOJIeMy B LICJIOM, TTOCKOJIBbKY €TI0 He
B CIIy4alHOM COYE€TaHUU (PU3UKO-XUMHUYECKUX SIBIIE-
HMi1, B pe3yjbTaTe KOTOPOTO BO3HUKAET KaxXaoe Cyllle-
CTBO, COTJIACHO TMPeIOoNpeAecHHOMY TIIaHY U 3aMBICITY...
XKuszHeHHble (DeHOMEHBI SIBHO IPOMCXOAST IIPU CTPO-
ro OMpele/IeHHbIX (PU3UKO-XUMUYECKUX YCIOBUSIX, HO,
B TO K€ BpeMsl, 3aBUCST APYr OT Apyra W CJIEIVIOT APYr
3a IPYrOM COIJIACHO 3aKOHY, IPEIIMCAHHOMY 3apaHee;
OHU ITOBTOPSIIOTCSI CHOBA U CHOBA YIOPSIAOYEHHBIM, CHU-
CTEMATUYECKUM M HEM3MEHHBIM 00pa3oM, B rapMOHHU
JIPYT C IPYroM, C 1IeJIbI0 JOCTUYb OPraHU3allMu U pocTa
WHIWBUAYYMA, XMUBOTHOTO MM pacteHusi. EcTb Hekuit
MpeayCTAHOBIEHHBIN 3aMbICEeNI UIS KaXIOTo CYIIECTBa
M KaxJO0ro opraHa; Tak, B OTIEJIbHOCTH KaXIblii (peHOo-
MEH COIJIACOBAHHOT'O YCTPOMCTBA 3aBUCUT OT OOLIMX CHJI
MPUPOJbLI, HO B COBOKYITHOCTH C APYIMMHU (heHOMEHaMM
MPOSIBIISIET OCOOYIO CBSI3b, CJIOBHO HEBUIMMBIA MPOBOJI-
HUK HaIpaBJIsieT €ro [0 HY>KHOMY IIYTH U BEIET K MECTY,
KOTOpoe cieayeT 3aHaTh [1]'.

Ilo ceii neHb HeT HYXIbI 3aMCHUTDL XOTA ObI OHO CJIOBO
B OTUX CTPOKaX: IO Ka>XIbIM M3 HUX MOIJIa OBl MOAMNMCATHCS
COBpPEMECHHasA ouomorust. OmHaKO Korga HaCJI€ACTBEHHOCTb

' Lindpamu B KBaZPaTHEIX CKOOKAX 0BO3HAYEHBI CCHUIKM HA HC-
To4HUK. LIdpel MOTYT MOBTOPSITHCS, €CIU LIUTUPYETCSI OOUH U TOT XX
uctouHMK. CITMCOK JIUTepaTyphl CM. B KOHIIe KHUTH. ([Ipumeu. ped.).



10 OIMCHIBAIOT KaK IPOrpaMMy, 3aKOAMPOBAHHYIO T10-
CJIeI0BATEIbHOCTBIO XMMUYECKMX OCTaTKOB, Iapa-
JIOKC UCUe3aeT.
Bce B >XMBOM oOpraHuM3Me COCPEIOTOYEHO Ha pa3MHOXKE-
Huu. bakrtepusi, ame6a, MaOPOTHUK — O 4YeM elle UM
MeuTaTh, KaKk He O TOM, UTOOBI c(hpopMUpOBATh IBe OaKTe-
puu, nBe amMeObl UJIM HECKOJIBKO ManopoTHUKoB? Ha 3em-
JIe ceifyac eCTh XMBbIE CYIIECTBA JIUILb IIOTOMY, YTO IpyTue
CyILIeCTBa Ha MPOTSKEHUH IBYX MUJIIUAPAOB JIET pa3MHO-
XKalnuch ¢ OTYassHHOM cTpacThio. BooOpa3ute HeobOuTae-
MBIii MMp. MBI MOXEM IIPEICTaBUTh BOSHUKHOBEHHUE CHU-
cTeM, 00J1a1al0IIX HEKOTOPBIMU CBOMCTBAMU XUBBIX, Ha-
MpUMEp, CIIOCOOHOCTBIO pearupoBaTh Ha OIpeAc/ICHHBIC
CTUMYJIbI, TTOIJIOLIATH IMIILY, ABIIIATh U JaXe pacTU — HO
HE pa3MHOXaTbCsd. MOXHO JIM Ha3BaTh UX XMBBIMU CH-
cremamu? Kaxnast mipeacraBisieT co00il MPOAYKT JOJITO-
ro, HampsKeHHoro tpyaa. Kaxkmoe poxneHue ecTb YHU-
KaJbHOe coObITHE Oe3 Oymyiiero. Kaxnplit ciydail siBaser
co0oli BeuHOe BO300OHOBJIeHME. Bcerma Bo BlIacTu HEKUX
MECTHBIX KaTaKJIM3MOB, IIOIOOHBIE CUCTEMBI CYILIECTBYIOT
oueHb HepoJro. bojiee Toro, Ux CTpyKTypa XKecTKO 3aaa-
Ha C caMOro Hayajla M He crocoOHa MeHaThes. Eciu xe,
HAIPOTUB, MOSIBUTCS CUCTeMa, CIIOCOOHAsI Pa3MHOXKAThb-
¢ — nycTh Hea(hGEKTUBHO, MEIJIEHHO M BBICOKOM 1Ie-
HOI, — OHa, BHEe BCIKUX COMHEHUI, OyaeT xuBoit. 1 pac-
MPOCTPAHUTCS MOBCIOAY, Ie MO3BOJIAT ycaoBUs. YeM mim-
pe OHa pacIpoOCTPaHUTCSI, TEM HajieXHee OyIeT 3alluilieHa
oT Karactpodsl. Korga aaurenbHbIi MHKYOALIMOHHBIN T1e-
pYIOM 3aKOHYMUTCS, 3Ta CUCTEMa 3aKPEIUTCS IMOCPEIACTBOM
MOBTOPEHMST UAEHTUUHBIX cOObITHIA. [TepBhIii 11ar HeoOpa-
TuM. OgHAaKO B MOJOOHOI CHCTeMe pa3MHOXEHUE, Mpe-
cTaBJIsitolee OO0l NMPUYMHY CYIIECTBOBAHMSI, TAKXKE CTa-
HOBUTCS ero cMbIcsioM. Cuctema odpeueHa pa3MHOXUTHCS
WM McYe3HyTh. HeKoTophle XMBbIE OPraHU3Mbl CMEHSIIOT
JIPYT Opyra Ha MPOTSIKEHUU MHOXEeCTBa MOKOJIEHUI, ocTa-
BasiCh HEeM3MEHHBIMU. HekoTopbie OmHOJIETHUE pacTe-
HUSI HE MEHSUTUCh Ha TMPOTSDKEHUU MUJUIMOHOB JIET — TO
€CTh MUJUIMOHOB IOCJIeI0BATEeIbHBIX XKU3HEHHBIX LIUKJIOB.



Limulus, MedexBoCT, OOUTAIOLINIT HAa MTOGEPEXDbE, 11
HUYEM He OTJIMYAeTCs OT CBOETO IpeaKa, HailneH-
HOrO Cpely MCKOIIa€MbIX ME3030MCKOM 3pPBI: 3a BCE 3TO
BpeMsl TIporpaMma He U3MEHUJIach, M KaXIoe MOKOJIEHUE
JMIOCKOHAJIbHO BBIMIOJIHUJIO CBOIO 33a4y, TOYHO BOCIIPOU3-
BeIsI 3TY MPOrpaMMy ISl CJICAYIOIIETo TTOKOJICHUS.
OmHako ecu B CUCTEME MPOUCXOIUT COOBITUE, KOTO-
poe CIIydaiiHO «yJIydlllaeT» MPOorpaMMy U HEKMM OO0pa3oM
YCKOpPSIET pa3MHOXEHHME KaKUX-JIM0O MOTOMKOB, IMOCJIEI-
HHE, caMO CO0OM, HACIemyIT CIIOCOOHOCTh Pa3MHOXATh-
cs ¢ bonblIeit 3¢ GeKTUBHOCTBIO. TakuM 00pa3oM, 3aKOH-
YEHHOCTb IPOrpaMMBbl TpaHC(HOPMUPYET OIpeaeeHHbIS
U3MEHEHMS B Hell B (pakTopbl agantauuu. M3MeHYnBOCTD
SIBJISICTCSI HEOTHEMJIEMBIM CBOMCTBOM, 3aJI0KEHHBIM B ca-
MOM MpUpOIEe XUBBIX CUCTEM, B CTPYKTYpPE MPOTPaMMBl,
B c1rioco6e, KOTOPHIM OHAa BOCIIPOM3BOAUTCS B KaXKIOM I10-
KoneHuu. U3MeHeHus B mporpamMme MPOUCXOIST CIydaii-
HBIM 00pa3oM. JIullb Mmociae MpouCcXOAUT OTOOp, 3aKJII0-
YaIOIIMICI B TOM, YTO KaXXIbIiAi HOBBIA OpraHuU3M Cpasy
K€ TIOABEPraeTcsl UCIbITAHUIO pa3MHOXEHEeM. 3HAMEHU -
Tasg «6oprOa 3a BBDKMBaHME» IPEACTAaBIsSET COOON JIUIIb
COIIEpPHUYECTBO 3a MOTOMCTBO — OECKOHEYHOE COCTs3a-
HUe, BO30OHOBJISIONIEECS B KaXXIOM MOKojeHuU. B aroi
BEYHOM CXBAaTKE BaXEH TOJIbKO OOWH KPUTEPUIA: ILIOMO-
BUuTOCTh. Haubosiee miomoBuThie 0cCOOM aBTOMATUYECKU
nob6exaarT MOCPEeACTBOM HEYJIOBUMOTIO B3aMMOACHCTBUS
MEXIy MOMyJISILUIMUA U OKpyXatollei cpenoii. Oka3biBast
MpearnoyTeHne TeM, KTO OCTaB/IseT HauOOJIbIlIee YKCIIO
IMOTOMKOB, Pa3MHOXEHWE B KOHEUHOM UTOTe HampassieT
MOMYJISILIMU 10 YETKO OYepPUYESHHBIM MyTsIM. EcTecTBEeHHBIN
OTOOp MPEACTaBJSIET COOOM JIMILbL PETYIISLIMIO pa3MHOXE-
HUSI OpraHU3MOB OKpYyXKalolleil cpenoit. 2KnuBoit Mup pas-
BUBAeTCsl B HaNpaBJeHUU, MPOTHMBOIOJIOXHOM HEXUBO-
My MHPY, CTPEMSCh HEe K Xaocy, a K YIOPSIOYEHHOCTH,
U TIPOUCXOIUT BTO Oyarogapsi MOTPEOHOCTU KUBBIX CY-
LIECTB PA3MHOXATbCSl — BCEra aKTUBHEH, BCErna Jiyylue.
HeobxonuMocTh B pa3aMHOXEHUM, caM (haKT, KOTOPBIi He-
MU30eXXHO MPHUBEJ Obl MHEPTHYIO CUCTEMY K pa3pyllIeHUIO,



12 CTAHOBMTCS UCTOYHUKOM HOBU3HBI U Pa3HOOOpa-
31s B XKUBOM MUpE.

Hnes mporpamMMBbl 1O3BOJISIET YETKO pa3neauTh 1Ba M0-
MEHa TOopsIKa, KOTOpbIe CTPEMUTCSI YCTAHOBUTH OMOJIO-
rusi. Bornpeku pacrnpocTpaHeHHOMY MHEHMIO, OMOJIOTUS —
HaykKa He yHupuuupoBaHHas. ['eTeporeHHOCTb OOBEKTOB,
pa3sHOOOpa3re METOMOB U pa3anyusl B MHTEpecax MpakTH-
KYIOIIMX OMOJIOrOB MOPOXIAIT MHTEJIEKTYyaJbHOE MHO-
roobpasue. Ha momrocax HaxomsTCsl 1Be OCHOBHbBIE TEH-
AJEeHUWU, OBa MoAxXxona, MO CYyTU IIPOTHUBOCTOSLINE APYT
npyry. IlepBbili MOXHO Ha3BaThb MHTErPAllMOHHBIM, WA
SBOJIIOIIMOHUCTCKUM. COIJIaCHO €My, OpraHU3M He TOJIBKO
HeJIb3s pa3leuTh Ha YacTU, HO, HAIIPOTUB, UMEET CMBICII
paccMaTpuBaTh KaK 2JIEMEHT CHMCTEMBI BBICIIETO TOPSII-
Ka — TPYMIbI, BUAA, TOMYJISIUU WA 9KOJOTMYEeCKOTo ce-
MelicTBa. DBOJIOLIMOHHASI OMOJIOTHSI U3yJaeT COOOIIECTBa,
MOBeeHUe, B3aMMOCBSI3U, KOTOPble OPraHU3Mbl YCTaHaB-
JIUBAIOT IPYT C IPYrOM M C OKpyXarolleir cpeaoii. Y uc-
KOITaeMbIX 3BOJIIOLIMOHHAS OMOJIOTHUS UILET MPU3HAKU CO-
BPeMEHHBIX XMBbIX dopM. [loa BrmeyaTiieHHEeM OT HeBe-
POSITHOTO pa3HOOOpa3usi OPraHW3MOB OHa aHAJIU3UPYET
CTPYKTYPY KMBOI'O MMpa, BBISICHSET NPUUMHY UMEIOIINX-
Csl IPU3HAKOB U OIMChIBaeT MexaHU3Mbl amanTtauuu. Ee
1IeJIb COCTOMT B OIPEeNeIeHUU CUI U (haKTOPOB, IO BIMUSI-
HHEeM KOTOPbIX CJIOXUIMCH COBpeMeHHBIe (iopa U (ay-
Ha. 711 uHTerpallMoOHKUCTa OpraH U YHKIIMS MHTEPECHBI
JIMIIb B COCTaBe 1IEJIOT0 — He OTAEJIbHOIO OpraHu3Ma, HO
BUA C COIYTCTBYIOIIUM pasiejeHUeM I0JIOB, TOOBIUEH,
BparaMu, cpeacTBamMu oOIeHUs U putyadamu. MHTerpa-
IIMOHUCT OTKa3bIBA€TCSl BEPUTh, UTO 6Ce XapaKTepUCTU-
KU, TOBEICHUE U AESTEIbHOCTb XMBOI'O OpraHM3Ma MOX-
HO OOBSICHUTb Ha YPOBHE €ro MOJIEKYJISIPHOI CTPYKTYPHI.
Jng uHTerpauMoHUcTa OMOJIOTUIO HEJIb3sl CBECTU K (u-
3UKe U XMMUU — M HE MOTOMY, UTO OH XeJlaeT BO33BaTh
K MUCTUYECKOMN XKU3HEHHOM CUJIE, a IIOTOMY, YTO MHTE-
rpaiiys HaaeaseT CUCTeMbl Ha BCEX YPOBHSIX CBOMCTBaMM,
KOTOPBIMU He objamaloT ux 3j7eMeHTHl. llegoe He ecTh
CyMMa OTAEJIbHBIX YacTel.



I1pOTUBONOJIOXHBIA MTOIXOL MOXHO Ha3BaTh 13
TOMMCTUYECKUM, WIA PEAYKUMOHHBIM. JIs pe-
JYKIMOHUCTA OPTAHMU3M TIPEICTABIISAET COO0I equHOE Lie-
JIOE — KOTOPOE HYXHO OOBICHUTH CBOICTBAMM €TI0 OTIEI b-
HBIX YyacTeii. PeqyKIIMOHUCTA MHTEPECYIOT OPraHbl, TKAHM,
KJIETKU U MOJIEKYJIbl. PeIyKLIMOHU3M CTPEMUTCS OObsC-
HUTb (PYHKUUU UCKIIOUYUTENLHO TIOCPEACTBOM CTPYKTYP.
TToMHST 0 eIUHCTBE COCTaBa M IPOLIECCOB, KPOIOLIMXCS 3a
Pa3HOOOpa3MEM KUBBIX CYLIECTB, PEAYKLIMOHUCT paccMa-
TPUBAET aKTUBHOCTb OPTaHM3Ma Kak IposBIEHUE MTPOTe-
KaoLUX B HEM XUMUYECKUX peakuuii. OH CUMTAEeT, 4To
KOMITOHEHTBI XMBOIO OpraHM3Ma HYXHO BBIIENSATh U W3-
y4aTh IPU KOHTPOJUPYEMBIX YCIOBUSAX. MEHSsS 3TU yCIlo-
BU, TIOBTOPSI 3KCIIEPUMEHTBI, YCTAHABIMBAS KaXKIbIi
napaMeTp, TaKoil OGMOJIOr MNbITAETCA OBJALETh CUCTEMOIA
U yCTpaHUTh TiepeMeHHble. Ero Lienb 3aK/II04aeTcs B TOM,
YTOOBI Pa3OUTh CIIOXHYIO CUCTEMY HAa MUHUMAJIbHBIE Ya-
CTU ¥ U3YYUTb UX KOMITOHEHTHI C TOI CTENEHBIO YUCTOTHI
1 OIPENENIEHHOCTH, YTO CBOMCTBEHHA (DU3MYECKUM U XU-
MUYECKUM 3KCIIEpUMEHTAM. i PelyKIIMOHUCTA Y Opra-
HU3Ma HET HU OJHOIO CBOICTBA, KOTOPOE HEJb3d B KO-
HEYHOM WTOT€ OIMMCATh C MMO3UIINKM MOJIEKYJ U UX B3aM-
MoneiictBuii. CamMo co0oit, OH He OoTpuIlaeT (heHOMEHOB
WHTErpaly ¥ SMepIKeHTHOCTH!. BHe BCAKMX COMHEHMIA,
LIEJIOE MOXET 00J1aJaTh CBOMCTBAMM, KOTOPBIX HET Y €r0
yacTeil, HO 3TU CBOICTBA BCErNa CJIEAYIOT U3 CTPYKTYPhI
CcaMMX KOMITOHEHTOB U UX OpraHU3alyu.

SABHOE MPOTUBOPEYME MEXIY STUMU TOAXOJAMU OYe-
BunHO. OHM OTINYAIOTCHA HE TOJLKO METOJAMU M LIENs-
MU, HO U S3bIKOM, TIOHATUAMM U JaXe MOBCEIHEBHBIMU
TPAKTOBKAMHU XMBOTOo MHpa. WHTerpalMoHNuCcTa UHTEpe-
CYIOT JajieKue NMPUYMHBI, 3aTparuBaBlIie UCTOPUIO 3eM-
JIM U KUBBIX CYLIECTB Ha MPOTSXKEHUU MUUTMOHOB IOKO-
JneHuii. PenyKIMOHNCT, HAIIPOTUB, 03a004eH MPUYMHAMU
OJM3KMMM, KOTOPbIE 3aTParMBalOT KOMIIOHEHTHI OpraHu3-

! DMepAKEHTHOCTh — BOSHUKHOBEHUE Y CHCTEMBI CBOJICTB,
KOTOPBIX HET Y €€ OTACIbHbIX 2JIeMEeHTOB. — [Ipumeu. nep.



14 Ma, ero (PyHKLUMU U peaklydu Ha OKPYXKAaIOILYIO

cpeny. MHOXECTBO MPOTUBOPEYUA M Heaopasy-
MEHUI1, B IEPBYIO OYepelb CBI3aHHBIX C 3aBEPIIEHHOCTHIO
JKUBBIX OPTaHMU3MOB, BBI3BAHO CMEIIEHUEM 3TUX MOIXO-
noB. Kaxmplil TbpITaeTcsl yCTAaHOBUTh CHCTEMY YITOPSIO-
YEHHOCTHU XUBOro Mupa. JJisi ogHOro Imoaxoma 3TO YIo-
PSIIOYEHHOCTh OPraHM3MOB, KOTOpasi CBSI3bIBAE€T UX IPYT
C IPYroM, yCTaHABJIMBAeT OTHOIICHUS U OMpenesseT BU-
noobpasoBaHue. s Apyroro — 3TO YHNOPSIAOYEHHOCTb
CTPYKTYp, KOTOpasl olpeaensieT GyHKIUN, KOOPAMHUPYET
AKTUBHOCTHU M CO3[aeT U3 3TUX CTPYKTYp opraHusM. OnuH
paccMaTpuBaeT XMBbIE CYIIECTBa KaK 3JIEMEHTHI OTPOM-
HOI1 cHCTeMBbl, oObeauHSONIEeH BClo 3eMito. Jpyroit u3-
yyaeT CUCTEMY, KOTOPOM SIBJISIETCSI KaXKIoe XKUBOE CYIIle-
cTtBo. OIMH CTPEMUTCS ONPENCIUTh MOPSIIOK IJIsI Opra-
HU3MOB, IPYroil — BHYTPU Kaxaoro opranuzma. O6a Buaa
MopsIIKa BCTPEUaroTCsl Ha YPOBHE HACAEACTBEHHOCTH, KO-
Topasi TIpelcTaBisieT cO0Oli, TaK CKa3aTh, MOPSIOK OMO-
Jioruyeckoro mopsiaka. Eciy BUAbl yCTOMYMBBI, MpUYMHA
B TOM, YTO MX IIporpaMma TIIATeJIbHO KOIMPYETCS, CUM-
BOJI 32 CUMBOJIOM, U IIepeaaeTcsl OT IMOKOJEHUS K IOKOoJIe-
Huto. Ecnu BUIBI U3MEHYUBHI, IPUYMHA B TOM, YTO Bpe-
M OT BpeMeHHU IporpamMmMa MeHsieTcss. C OIHOI CTOPOHBI,
HEeoOXOIMMO aHaJIU3MPOBaTh CTPYKTYPY MPOTrpaMMbI, €e
JIOTMKY U BBIMOJHEHUE; C IPYTroil — HEOOXOAMMO U3yvaTh
HUCTOPHUIO IIPOTPaMM, MX Apeii 1 3aKOHBI, peryaupyolme
U3MEHEHUST B HUX B MOKOJIEHMSIX C TOUKM 3PEHMST DKOJI0-
ruyeckux cucreM. OQHAKO BO BCeX CiIydasix 3aBepIleH-
HOCTb Pa3MHOXEHUSI OOBSICHIET U CTPOCHHE COBPEMEH-
HBIX XUBBIX CUCTEM, U UX UCTOpUIO. Menpyaiiimii opra-
HU3M, MeJibyalilliasl KJIeTKa, camas KpollleyHasi MoJieKyJia
OesiKa sSBIsIeTCS] pe3yJabTaTOM OECKOHEYHBIX SKCIepUMEH-
TOB, HEMPECTaHHO TMPOBOAWMBIX Ha MPOTSIKEHUU T€0JI0-
TMYECKUX MepruoaoB. B ueM MoxeT 3akiovyaThCs MpeaHa-
3HaYeHUE MEXaHN3Ma, PeryJIupyIoliero NpoayKIuo MeTa-
0oJiMTa B KJIETKE, €C/Id HE B KOHOMUHU 3HEPTUM U 3aTpat
Ha cuHTe3? B yeM CcMBIC] BIMSIHUSI TOPMOHA Ha TMOBEAe-
HUE pbIO, eciiv He B 3a1uTe ux rmoromcrsa? EcThb omnpene-



JIEHHasI 1ieJib B TOM, YTO MOJIEKyJla TeMOIJI00MHa 15
MEHSET KOH(UIypaluio B 3aBUCUMOCTU OT KOH-
LIEHTpaLlUKM KUCJIOPoJa, B IIPOU3BOACTBE KOPTU30HA KJIET-
KOI1 HaIMOYeYHMKA, B PETUCTPALIMK [J1a30M JISITYILKY JABU -
KYLIMXCS meped HUM (opM, B GETCTBE MBIIIKM OT KOLIKH,
B TaHIIE caMlia NTUIbI Ilepel caMKoi. B kaxmoM ciydae
€CTb CBOMCTBO, KOTOPOE aeT OpraHu3My MpPEeUMYIIECTBO
B COCTSI3aHMU 3a IMOTOMCTBO. HacTpoiika peakuuu B cO-
OTBETCTBUU C MOTEHIIMAJIbHBIM BPAaroM MM BO3MOXHBIM
ITOJIOBBIM ITAPTHEPOM U €CThb afalTallksl, B CAMOM IIPSIMOM
CMBICJIC 3TOTO cjoBa. B aBosonuy reHeTudeckasi Ipo-
rpaMma, neiaroliasi Takue peakluy aBTOMaTUYECKUMMU,
OIIpPENEeJICHHO BO3bMET BEepX Haj TOM, KOTOpasi 3TOr0 He
nenaer. To Xe caMoe BEpHO U JJIsI IIPOrpaMMbl, KOTOpast
MO3BOJISIET YYUTHCSA U MEHATh ITOBEACHUE IOCPEICTBOM
pa3IMYHBIX PETYJISITOPHBIX CUCTEM. B KaxmoM ciydae pas-
MHOXEHHE BBICTYIIAeT B KaYeCTBE OCHOBHOIO JCICTBYIO-
mero akropa: ¢ OJHON CTOPOHBI, JaeT KaXIOMY Opra-
HU3MY LIeJIb, C IPYTOil — 3a/1aeT HalpaBlIeHUe OecleNbHON
UCTOpUU OpraHu3moB. Jlosroe BpeMsi OMOJIOTM OTHOCHU-
JIUCh K TEJICOJIOTMHU KaK MYX4YWHA K AeBulie, 6e3 KOTopoit
HE MOXET 000MTUCH, HO C KOTOPOM IpearnodyuTan Obl He
MosABIATHCA Ha mofsax. KoHuenuus nporpaMMbl npeBpa-
THJIA TEJICOJIOTUIO B NOOPOMNOPSIOUHYIO KECHIIUHY.

Llenb coBpeMeHHO# OMOJIOTUM 3aKJII0YaeTcsl B MHTEP-
MpeTalyu CBOMCTB OpraHM3Ma Ha OCHOBAaHMHU CTPYKTY-
pPBl COCTaBJISIIOIIMX €r0 MOJIEKYJ. B 3TOM cMbIciie coBpe-
MEHHasi OMOJIOTHSI NPUHAIJICXKHUT K HOBOM 3M0Xe MeXa-
Hu3MoOB. [Iporpamma — 3T0 Mojenb, MO3aMMCTBOBaHHAsI
y 2JIEKTPOHHBIX KOMIIbIOTepoB. OHa NMpUpaBHUBAET TeHe-
TUYECKMI MaTepuasl SIMIEKIETKM K MAarHUTHOMY HOCHUTE-
o uHpopmauuun Kommnbelorepa. [Tporpamma xapakrepusy-
eTcsl HabopoM orneparuii, KOTOpble HEOOXOIUMO BBITOJI-
HMTb B YETKO 3a/IaHHOI TOC/IeIOBATEILHOCTA M Y KOTOPBIX
€CTh NpelHa3HaYeHUe. B nelicTBUTEIBHOCTH Ba 3TUX TUIIA
MPOrpaMM BO MHOTHX OTHOIIEHUSIX pa3inyarorcs. Bo-nep-
BBIX, 10 CBOMM XapaKTepUCTUKAM: OITHY MOXHO U3MEHMTh
YMBILIUIEHHO, APYIYI0 — Helb3sl. B KOMIIbIOTEpHYIO IIpO-



