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1O.B. YajikoBckumn
DBOJIOINA KaK ujaes

Deonouuonucmy Baaoumupy Cmenarnosuuy 2Koanosy
(Opentbype)

u

naneooomaruxy Hzopro Anamonvesuuy Henamuvesy,
NoOYOUBUIUM MeHSL HANUCAMb amy padomy

Ha nepeorneii oonoorcke:

O0b1uHBI NpUMep 30MOH-NIAPA3UTH3MA

(x raBe 2)

Boxbst kopoBka Coleomegilla maculata, kacTpupoBaHHasi M TMapajii30BaHHAs TAPA3UTOM,
OOHMMaeT KOKOH €ro, CBOero yOWHIIBI — JIMUMHKU MapasuTUIeCKOW OChI-Hae3qHuKa Dinocampus
coccinellae.

(PHOTOGRAPH BY ANAND VARMA; JACQUES BROOEUR LAB, UNIVERSITY OF
MONTREAL)

Oca 3Ta mapasuTupyer Ha MATUAECATA BUAAX HACEKOMBIX, M Y KQXKIOTO HAXOIWT, KyJa MPOH-
3UTb KEPTBY, YTOOBI 3AJIOKUTH SUI0. JIMYMHKA e yMeeT ropasjo OoJibliee: MUTAsCh TEJIOM KEPTBbI,
BBIIPBI3Aa€T €M IOJIOBBIE OPraHbl, a BBIPOCILIM, MEPErpbI3aeT €il HEPBbl KO BCEM ILECTH Horam (y
mob6oro 3 50 BUAOB!), MOKUIAET ee, CBUBaeT ce0e KOKOH, OTUICTAIONIUI KepTBY, TJie U oOparaeTcs
B KYKOJIKY. B3pocnas oca BeuleTaeT, OCTapJisis ellle KMBYIO KEPTBY YMHUPATh.

Ecnu B KHWUre « AKTUBHBIN CBS3HBIN MUP» OBUIO CKAa3aHO JIMIIb, YTO BOIIPOC O CTONb CIIOKHBIX
(opmax akKTUBHOCTH «Ha CETOIHs Hayke HermocuieH» (c. 606), To B mpeaaraeMor padoTe TaHHbIN
BOIPOC — B LIEHTPE BHUMAHUS

Ha 3aomeii obnoorcke:

10.B. YaiikoBckuii y ce6s1 qoMa ¢ ceinoM Tumodpeem, ero :kenoit UpuHoii 1 BHyKaMu
I'pumeit nu Cremeit

B JIeHb cBoero 75-netus (aaB. 2015 1.)

Coxkpamenus

AT® — anenosuntpudocdar

A®K — akTuBHBIE (DOPMBI KHUCIOPOIA

JIY — JTioGumesckue ureHus. Exeronueii cO. mokiaanaos, 1998-2016. Vnbanosck, Yal TIYV
(1992-1997 — ¢6. Te3ucor). Hymeparnusa Yrenuit 6puta Hayata ¢ Toma 12 (2000 r.) Ha c6opuuke
2003 rona Homep ToMa (15-i1) He yka3aH, a 3aHOBO Hymepalius Hauata ¢ Homepa 18 (2004 r.). TomoB
(u Yrenwuii) c Homepamu 16 u 17 He cymecrByet. Tom 30 (2016 r.) pa3ocnan JOKJIaguuKaM HECO-
crosiBIIMXcsl UteHni 1 MHOU He ucnoiyib3oBaH. Tupaxk 160-200 3k3.

MOMUIT — MockoBckoe 00IIEeCTBO MCbITaTeNeld MPHUpPOIbI

I'TM - no3HaBarenbHass MOJENb

CTD - cuHTeTHuecKasl TeopHs 3BOMIOLMU (caMOHa3BaHue HeopapBuHusMa 1940-x romos u
MO3Xe)

4-76;4-77Tu 1. 0. — cm. 1976, 1977 u 1. 1. B Crincke padot aBTOpa

DKD — skocucTeMHast KOHLEMIMS SBOJTIOLAN

LR — Lethaea rossica. Poccuiickuii naieodotannueckuii xypHai (MockBa)
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IIpeaucaosue

Buonor H.I'. Xononubiii!, naBuwuii apyr A.A. JlroOuiieBa u ero MpoTUBHUK B CIIOpaXx, Mojara
ceOs1 mapBUHUCTOM (B yeM JIIoOWIIeB COMHEBAJICS), a MIOTOMY M MaTepUaIMCTOM (MHAaJe TOrjia He
chesaTh ObUIO Kapbephl, 1a U BBIKUTH COMHUTENBHO). B mceme 1947 ropa on 6pocun JloouieBy
BBI3OB:

«O4YeHp yX Mbl, JapBUHUCTBH (TO-Bamemy, JoKe-JapBUHUCTBI) U
MaTepUATUCThl, TYTU Ha YXO, KOIJja C HAMU HAYMHAIOT TOBOPUTbh O BO3MOXKHOCTH
COYETaHWS JAapBMHU3MA C IUIATOHU3MOM M O TOMY IOAOOHBIX MYAPEHBIX
Beniax. [Tokaxkure Ha mpumepe, Kak 310 nenaercsa? Ckaxem Bam crmacu6o» [K
JUCKyccud. . ., 2009, c. 93].

Hacuer «cnacu6o» OH SIBHO TpeyBeIMUWI (eMHCTBEHHOE, YTO OH MOT OBl c/iesiaTh B Oyaro-
JapHOCTh, 3TO YMOJTUaTh O TaKMX JOCTHKeHUsX Apyra). Ho GimaromapHocTh He oTpeboBaiach, MO0
JlioGuitieB BBI30Ba He MPHUHSUL. B IOIPOOHOM OTBETHOM IMUCHME OH, KaK OOBIYHO, IPOIOJIKAT YKa3bl-
BaTh HAa M3bsIHBI JApPBUHU3MA U 3a0MyKICHUs aapecara, a TUIATOHU3MA Jlake He ToMsHyl. W b
Terepb, yepe3 70 JieT, Korja JaBHO yMEpJIv U OHU CaMU, M UX YYEHUKH, TIOSIBUJICS MaTepHall, HeoO-
XOIOVIMBIH JJTs XOTsI ObI 9CKU3HOTO OTBETA.

ITo Hanmcannn «3aKJIIOUYATENBHBIX MBICTIEH» (4-16)? HUKAKMX IIJIAHOB IMHACATh 00 SBOJIIOLUN
y MeHs He OBbUIO, OJIHAKO JIBOE COBCEM pa3IMUHBIX YUTATENICH Jaji MHE TIOHSATh, KaK/IbIi ITO-CBO-
€My, YTO SBOJIOIMS Y MeHsI HeBHATHA U ckoMKaHa. CkaXy OOJIbIIie: OTBET Ha BHI30B XOJIOJHOTO BECh
oCTaJics y MeHs B MoAATeKCTe. UTOOB! XOTh HEMHOT'O UCTIPABUTh TAHHBIN U3bsTH, IPHUIILIIOCh HE TOJIBKO
3aHOBO onucaTh (heHOMEH CaMOOPraHU3aIMK ®, HO Y PUUCKATh HYKHYIO apajuiesib. A UMEeHHO, KOC-
HYTBCS TEMBI, IIPEKIe MHE HE3HAKOMOH — OJJHOU 13 INIABHBIX MPOOJIEM CO3HAHMUS: TOUEMY U KaK TOJTy-
YeHre U 00paboOTKa YeIoBeKOM MH(OPMAIUK MTPUBOIUT K TIOSIBJIICHUIO Y HETO CBOEro «si»? Jlerko
BUJIETb, UYTO OHA, KAK U OHTOT€HE3, CTABUT Npodaemy ocyujecmenerust (CM. Ha4auIo 1J1aBbl 2). Y mcu-
XOJIOTOB OHA Ha3BaHA MpYyoHoUl 3adaueli, TOrga Kak OMOJIOTM B OCHOBHOW CBOEH Macce MpoOJeMBbl
npocto He BUAAT. OTHAKO pelieHbl OHU, HA MOH B3IJISI/I, MOTYT OBITh TOJIBKO BMECTE.

Jlanee npuBeneHa aBTOpcKasi BepcHs cepur crareid 1uisi «Poccuiickoro naneo60TaHn4ecKoro
KypHasia» (ToM 12 u mocnenytonwe). [T1aBHOW sIBsieTCs CTaThsl (3/1ech I1aBa) 00 SBOIIOIMOHHOM
ujiea3Me, 0 KOTOPOM BCIO KHM3Hb Pa3MBIIILIST, HO KOTOPBIN TaK ¥ He pean3oBai JIoOuIes.

3araBre KHMKKU MOKHO IIOHMMATh U KaK TIOIBITKY BKJIIOUSHHS UJIeaIi3Ma B SBOJTIOIMOHU3M,
1 TIPOCTO KaK TOPKECTBO MW SBOJIOLNH.

! Hukonaii I'puropseuy Xonoansiii (1882—1953), ¢pusuonor 1 9KOIOT pacCTEeHUI 1 MUKPOOPTraHU3MOB, akageMuk AH YkpauHsl.
Ero umenem B 1971 r. HazBan Mucrutyt 6otanuku B Kuese.

2 Bee cokparenus oM. ocie Ornas/ieHus.

3 He 3Hai0, HACKOMBKO 9TO ynanocs. [Ipo6iema nocrasneHa ¢gpunocodoM HeMelKoi Kynstypsl [1979] u, XoTs1 KHUra cpasy u3gaHa
no-anrmiicku [Jantsch. 1980], a nzesi camoopranu3aniy 000CHOBaHA aMepHKaHCKUM OnomarematukoMm [Kaygpman, 1991], ona ocra-
ercsl B HeOPEKEHUHU MOUTH Y BceX OMOIBOMIOLIMOHUCTOB. [TOCKOIBKY OHM MOCTOSIHHO CMEIIMBAIOT CAMOOPraHH3aLHIO C €CTECTBEHHBIM
0TOOpOM.
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1. 9BoIOLINOHN3M H IBOJIIOIUT

IBoMOIHOHN3M, 1) Mo3HaBaTe/bHAs YCTAHOBKA (SIUCTEMa) EBPOINEHCKON KYJIbTYPHI,
COMIACHO KOTOPO# MO3HAHKE CJI0KHOTO 00bEKTA JOJIKHO U/ITH Yepe3 YSICHEHHE €T Pa3BUTHSL; IBOJIIO-
LIMOHU3M IPOJOJIKUII TPAIULMI0 KOCMOTOHMYECKUX MU(POB, HO OHU B MHBIX KYJIbTYPax IPUBEIN HE
K 9BOJIIOLIMOHU3MY, a K UJIe€ IIOCTOSIHHOTO MUPA, CO3JaHHOIO HAaBCEra Wi (B MHOYU3ME) HAJI0/I0;
2) COBOKYITHOCTb B3IVIIZIOB HA BOJIOLMIO.

B XVII B. 3BOMIOLIMOHNU3M BBI3BAT K JKU3HU UCOPUUECKULI MemoO0 B HAyKe KaK LIEJIOM:
«Experientia rem ostendit, historia rei contextum» («OnbIT YKa3biBaeT (PaKkThl, UICTOPUS UX yBSI3bI-
BaeT»), — mucasl B 1662 r. onuH u3 ocHoBarenen craructuky I'epman Konpunr (Conring). B Tom xe
BEKE METOJ] OpoAnI uaen: Kocmoronnu (Pens Jlekapr), BOMIOLMY OPraHU3MOB U SI3BIKOB (M3TThIO
X31I1), AICTOPUYECKON MOCIIEA0BATENBHOCTU 3eMHBIX clloeB (Hukomayc CTeHO#) U MPOUCXOXKIEHUS
3emun u xu3HU (Tomac bépaer).

B nauane X VIII B. acrponom Buiibsam ['epiienb BBEJ B 9BOMOLIMOHU3M CPAGHUMENLHBILL MEMOO
— [NOHUMaHKe Pa3BUTHUSA OJHOIO OOBEKTA Yepe3 3HaHWE O PA3IMYHBIX HBIHEIIHUX 00beKTax. (DTUM
NOAIpa3syMeBAJICA YHUDOpMUIM — YBEPEHUE, UTO IIPUYMHBI SIBJIEHUN €JUHbI BCET/a 1 BCony.) ['epiuess
MMeJl B BUy Pa3BUTHE 3BE3Jl, HO METOJ CTaJl OOIIMM: HAIPUMEp, «IAUKUe» (0e3rocyaapCTBEeHHbIE)
Hapo/ibl TPAKTYIOT KaK MEePBOOBITHBIX JTIOJEH, XPAaHAIMX HEKYIO IEPBUUHYIO KYJIBTYPY.

B cepenune XIX B. I'epOept CnieHcep yBujesn B 9BOMIOLMOHU3ME BBICIIMI 3aKOH MMO3HAHMS.
Emy BO3paxanu: 310 He MO3HaHUe, a UMUTAIMs, KOO He KacaeTcss MeXaHu3Ma sIBJICHUi, POTUBO-
CTOSI CTPYKTYPHOMY Y (PYHKLIMOHAJIBHOMY METOIaM. DBOJIIOLMOHU3M, 10 MHEHMIO (utocoda I.J1.
PayiioBa, «BMecTo 0Ka3aTebCTB NpHOEraeT K MOCTyJIaTaM, He 3aMevaeT MpooieM TaMm, Ije TAaKOBbIe
JEVICTBUTENIBHO UMEIOTCA. .. TeM He MeHee, 3a HUM HY)KHO ITPU3HATh HEKOTOPOE TOCTOMHCTBO: OH
YZIOBJIETBOPSIET Pa3yM, CTpeMAIIMIiCA K 0ObeJUHEHNIO PA3HOOOPA3HOTIo, U JaeT HAIJIAAHYIO KAapTUHY
pasButus mupa» [Panmnos, 1904, c. 216].

[IpusHaBast psa MpeUMyILECTB MaTeprain3Ma, OH ObUl yOEK/IEH, YTO B YMCTO MAaTepPUANIbHBIX
MOHATHUAX MO3HATh CYTh 3BOJIOLIAN HE yNACTCA.

OCHOBHBIE BEXM IBOJIIOLMOHM3MA TOKa3aHbl B Ta0J. 1. BriepBble 9BOMIOIMOHU3M CTaJl TEMOI
ocoOoii kuuru y Matteio Xasitna [Hale, 1677], o ubux gesHusx cM. 4-94 (c. 201-204), a takxe LR,
T. 14 (c. 128). MHorue u3 ero uaei Bnociaeactsuu ycBora Yapns Japsun. OH He 3Han padoT Xaiina,
HO 3HAJI UX CYTb, IIOCKOJIBKY B KOJUIEJKE U3ydaJl U IO KOHLA )KU3HU BBICOKO LIEHWI eCeCceeHHoe
Oozocn08Ue, a OTHAM M3 €ro OCHOBaTeler ObLT XM

B 1794 r. Dpa3m [Japsun, Bpau u Hatypdunocod, B KHUre «Zoonomia» BBeJ B 000POT UIICIO
aKTHBHOCTH 0co0ell Kak ABnKyiero (akropa ssomouun. Bekope Kan-barucr Jlamapk (y3HaB ot
7Kana Kabanuca cytb «300HOMUM», HO HE YIIOMSIHYB €¢€) 100aBIJI MOHATHE «T'pajanus» (T. €. Ipo-
rpecc), 1aB 3TUM Hayao JaMapku3My. O6a cpaBHUBAIM UCKOIIAEMBIX M HBIHE XKUBYIIMX. Tem cambIM,
ObLT JaH MePBbIil YBOJIOIUOHHBINA CHHTE3, U U3 FOJION MIeU BOIIOLMOHU3M Hayall CTAHOBUTHCS
HayKou («300HOMMA» BCKOPE NEPEBE/IEHA Ha IPYTUE A3BIKM), HO JIMILIL JI Y3KOTO Kpyra TEOpPETH-
KOB.

Wusle ncrounukn unen nmen mosonor Y. JlapeuH (BHyK AaBHO ymepiuero J. [lapeuHa), Bep-
HyBlImiicad B 1836 rogy m3 KpyrocBeTHOro ruiaBaHvs. KHura gena ero yeiekja JIMIIb CIIEPBA, a
HAJIONITO YBJICKJIM Hay4yHble myonukanyu 1830-x rogoB — Yapinsa Jlattenst (uurtai eme Ha Kopadie),
Tomaca Manbryca u dtbeHa Kodppya Cent-Unepa; a Takxke yueOHuk «EcrectBeHHOro dorocio-
BUs» Yuibama I[Isiim. VI3 HUX OH BOCTIPHHA CBOM NEPBOHAYAJIbHBIN SBOJIIOLIMOHN3M: HAKOIUIEHHE
MEJIKMX MU3MEHEHUH U 3aMEHa B ITPUPOJE OJHMX KUBOTHBIX JAPYTMMHU, 4yThb JIYUIIUMH, B XOIE J10JI-
roii 60pbOBI 3a cyliecTBOBaHME. B paHHUX ero ouepkax 3ameHy Beso «Beiciiee CyIiecTBo», TO ecTh

‘Us LR, 2016, 1. 12, c. 100-112. OTpbIBKY, 3aHOBO OTPEAAKTUPOBAHHBIE.
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0TOOP MBICITUIICS] HICKYCCTBEHHBIM, HO 3aTeM [[apBHH CTall MUCcaTh «€CTECTBEHHBIN OTOOP» (YTO STOT
TEPMUH 3HAYUT, CIIOPST MOHBIHE, cM. [JIuma-ge-Papua, 1991, c. 11; Johnson, Lam, 2010]), yem u
NOPOZWII IapBUHU3M (TepMUH BBe Mutaammid 1pyr Japeuna Tomac I'exenn B ssnBape 1860 1.).

KonkperHoro xozna spomonyu JlapBuH He ONUCHIBAJI (3HasA O HEM U3 KHUT | epmana bpoHHa n
Ap.), HOBBIX MJEHW MOYTH HE MPUBOAWI (€r0 HE pa3 YIpeKaau B IUlaruare), MHOrOKpaTHO MOBTOPSIS
yXe CKazaHHOe, OAPOOHO OMKCaJT HBIHEITHIOW U3MEHUYMBOCTb, HO HE MPUBEN HA OIHOTO PEaIbHOTO
npumepa oToopa Kak (pakropa BOMIOLMH (IIPUBEJ 1BA BHIMBIIUICHHBIX), PABHO KaK ¥ HU OJIHOTO
TMOSIBJIEHUS] HOBOT'O BUJA.

Benukas ero ponb Obuta B 1pyrom. Ecim 1o «IIpoucxoxaenus BumoB» (1859 r.) spomonm-
OHU3M CJIbLT JIOKHBIM ydeHueM, To JlapBUH crenan BOMIOLMI0 TPEIMETOM JIOBEpUsI U OOyUeHHUs,
YyeM HaBeKHU Bolen B ucrtopuio. [Iponsonuia HayyHas pesosmouus o KyHy, 1 9BOMIOIMOHN3M CTall
OCHOBO¥ [TOHMMAaHWsI MHOTUX JWCLIMIUIMH, JaXe S3bIKO3HAaHUS. B TepMUHaxX HayKOBeIEeHM s, BOJTIO-
IIMOHM3M ObLT 10 JlapBrHA JIUIIIL PEJMETOM KOTHUTUBHOTO (TIO3HABATEILHOTO) aCTIeKTa HAyKH, a C
HUM 00peJ elle COIMaNbHBIN acneKT. OIHAKO Hapsoy CO CKAaYKOM BIIEpe/l, IPOU30IIUIA U JOCaTHAS
yTpaTa 3HaHHs — ObLT OTOPOIIEH OMBIT (PPAHKO-TEPMAHCKOTO SBOMIOLMOHI3MA C €70 BHUMAHUEM K
aKTUBHOCTU OCOOM, TUIAaHY CTPOEHHMsI, Pa3BUTHIO 3apofbliieil U mporpeccy ([JapBuH ux yrnomuHam,
HO B peaJIbHbIX IOCTPOSHHUSX HE UCIONb30Bas). [ToHMMaHne OUONIOrMYecKOro SBOMIOIMOHN3MA KaK
COCTaBHOW YacTH IJI0OAJBHOTO, Inefiee U3 AHTUYHOCTA U Pa3BUTOE POCCHICKMM HalpaBieHUEM
«Mup kak nenoe» (H.H. CtpaxoB u apyrue), BbIano U3 HayKH TOXE.

CraB MLIOM K YKMCTO aIalTUBHOMY 3BOJIOLIMOHU3MY, JIETKOMY JJIsl YCBOGHUSI U BHYILEHUS
Maccam, YYeHbIi MUp Ha CTO JIET OTBEpHYJICs OT Oosnee coxHbix uaen Kapna bapa, Anpu Beprcona
Y MHOTUX JpPYTUX.
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B Tenu napsuHu3Ma

Eme npu xusnu [apsuna naneonrtosnor asapa Kom (Cope) u dunocod Txopmx Jlysc
(Lewes), He cniopsi ¢ HUM B BOIPOCE «ITPOUCXOKACHUS BUJIOB», YKAa3aJIM HAa OTCYTCTBHE aHAIM3a
OCTaJIbHOU SBOJIIOIUH — POJOB, CeMeHCTB U T. A. OHa uaeT nHave v TpeOyeT MHBIX METOJOB aHAJIM3A.
B vactHocTr, Kom BEICTpOr MCKOTIaeMble pojibl B MapasuiebHbIe psiabl (OCHOBY OyayIero Homore-
He3a), a JIyac BBEN MOHATHE «IMEPIKEHT.

OMepAKEHTHBIH IBOJIONUOHN3M YTBEPKAAET, YTO B XOJIe SBOJIOIMU MHOTAA BO3HUKAET
HEUTO NMPUHIMITUATIBHO HOBOE (IMEP/KEHT), He MMEBIIIee B MPOIIUIOM aHajora. besynpeyHsiM npu-
MEpOM CIIY’KUT CUHTE3 aHTHUTeNa K UCKycCTBeHHOMY aHTureHy. B 1970-x vacTHyio Teopuio smep-
IPKEHTA JJaJla TEPMOJMHAMUKA: 32 CUET paccessHus (AUCCUTIAIN) YaCTH YCBOCHHON SHEPIUy OCTallb-
Hasl ee 9acTh MOXeT UATH Ha co3fgaHue cTpykTyp. B 1990 romy BeisscHUIOCH elie OoJbliiee: 00ImmM
CBOMCTBOM OOJIBIIIMX CUCTEM U UX BOJIOIMY SIBJISETCSI CAMOOPraHU3allisl, KaKOBYIO HAaMBHBIE Jap-
BUHUCTHI ¥ IPUHUMAIOT OOBIYHO 3a utor otoopa [Kaydpman, 1991; Johnson, Lam, 2010].

K smepmxenTy OiM3ka mpeaaanTamnusi — pucrocodieHre K OyayImuM yciaoBusM (00a Hapy-
IAI0T TPUHLIMI TPUIMHHOCTH). OO MX MPUYMHAX MTPEKHUE TEOPHH (JTaMapKU3M, JapBUHI3M, HOMO-
reHe3 W JIp.) HUUYero 1o CYTH cKa3zaTh He cMoriu. Ckazanoch HeOpexkeHue K (huiocour HayKu.

HosBrblit HOMorene3. Ot panHero HoMoreHesa, accoruupyemoro ¢ umeHem JI.C. Bepra, k
HBIHEIIIHEMY HOMOTreHe3y Jjiexai aoarui nyth. [laneontonor Otro [unaesonsd (1950) BepHyn B
psin pakTOpoB BOMIOIMK OTBepruyToe JleiOnuiem (a 3a HuM JJlapBUHOM) MOHATHE CKAaYKOB. OHU
BCEM M3BECTHBI, M B X XOJIe KPYITHbIE HOBALUK IIPOUCXOIAT 03 «MIJUIMOHOB BEKOB». [IpUUMHBI UX
OBIBAIOT KaK BHEITHUE (KaTtacTpogbl KOCMUYECKHE, T€OJOTMUECKe U SKOJIOTMYECKUE), TAK U BHYT-
penHre (crapenue ponoB u jap. no Bpokku). Karacrpoda Bemer k ObICTpOMY BHIMHUPAHHMIO OJHUX
(oTOOP) M MOSIBJICHUIO JPYTUX, HECYIMX HOBBIE TUIIBI OPraHU3aIMu (TYT OTOOp HU MpH 4eM). DTo
SMEPKEHTBI, OHU MOSBJISIOTCS MPU U3MEHEHUH Xojia pa3BuTus 3apossien (o Koddpya). 3atem
WIYT MeJJIeHHbIE TTpeoOpa3oBaHust (HOMOreHe3 1o bepry), a oy KOHell cieyeT pacnaj] opraHusa-
1IMY; B YaCTHOCTU, BOBHUKAIOT YPOJUIUBbIE TUTAHTCKUE (DOPMBI, BPOjie UpJaHACKOro ojeHs. B 1963
rony IIuaneBonbgd B3sICa onmucath, Kak ouocdepa, paspylieHHas KatacTpodoid, BO3pOKIaeTCs Ha
HOBOM YPOBHE CJIO;KHOCTH. DTUM OH TipenBapsii Ha 20-30 JieT ujeio caMoopraHu3aliui B BOTIOIIU
U ycriexa He uMed.

Bonee HOBbIE aBTOPHI XOTENIM U3MEHUTH MOHUMaHKe OMOIOTMUYECKOr0O MPOCTPAHCTBA-BPEMEHH
Y IPUYMHHOCTY 10 aHAJIOrnu ¢ pusmkon. Tak, cucrtemornor dnux Axu nucan: «bruonornyeckas sso-
JHOTIMSI COBEPINAET SKCIEPUMEHT C 1IEJIBIM (PHITYMOM, HAUMHASI C 00pa30BaHM s MEPBHIX OMOMOJIEKYT,
apdexTuBHBIN Teneps» [Jantsch, 1980, c. 16]. OH Bunen B aganTaiym Kak Obl 3aJa4y BApHAIIMOHHOTO
WCUNCIICHH ], pellIeHUe KOTOPOW — TPAeKTOPHSI B CUCTEMHOM TpocTpaHcTBe. Ee HaYambHyIo 4acTh Mbl
BU/IUM KaK TpeajanTaIyio.

Iynkryanusm. B 1970-x nBa Benynmx naneonronora — CruseH ['yna (CHIA) u C.B. Meiien
(CCCP) — BHOBb MpH3HAIN OCOOYIO POJIb TEOJIOTMYECKH MIHOBEHHBIX CKauKOB. Q00X 00BbEAUHSIIO
sICHOE TIOHMMaHKe HEOOXOAMMOCTH UCTOPUM HAyKU U ee (PrUtocouu AJisi IOHMMAaHUsI CaMOl HayKH,
HO TUIACTH M3YYEHHOTO UMM 3HAHWS Pa3IMUHbl, KaK U UX CUMIIATUH, TaK YTO Pa3IMYHbl OKA3aJIHCh
Y BBIBOJIBI.

I'pyrma IN'yaga couna 0ObIYHBIM OBICTPOE (COTHHU M THICSIYM JIET) 0Opa30BaHKUE HOBBIX BUJOB U
MX COOOINECTB, MOCTIe Yero ClelyeT JOATrUi (MIUTMOHBI JIET) MOYTH TIOJTHBIN TIOKOU (TPepBIBUCTOE
paBHOBecHe, UM IMMyHKTYyaIn3M). MelieH yKka3al i3MeHEeHu 1, BO3MOKHbIE JIUIIIb CPa3y, 3a OHO MOKO-
JIeHHe — CaJIbTAlMOHU3M (TJIABHBIH MTPUMep: pa3BUTHE OpraHa B OHTOreHe3e Ha HOBOM MeCTe — reTte-
potorust). O6a y4eHbIX Kak BOSMOXKHBII MEXaHM3M Ha3BaJIM MyTalliH, MEHsIBIIIME OHTOreHe3. [1o3xe
TaKye MyTaluy ObUIM HAJICHBI.
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B ominume oT MHBIX TeYEHHIA SBOTIOIMOHU3MA, MTyHKTYaJIN3M ObLT OBICTPO IMPHUHST OOIIIECTBOM
¥ BOIIIeJT B HEKOTOPbIE yUeOHMKH KaK paclIMpeHre AJapBUHI3Ma. BTOpeIM pacimpeHem cTai ropu-
30HTAJIbHBIN IEPEHOC TeHOB MEX/ly OpraHu3MaMHu (4epe3 BUPYCHI U T. I1.). MHOTo pa3 OTKPBIThIH
B onbite, HaunHast ¢ Ppenepuka ['pudpurca (1928), on B 1970-x ObLT HOHAT Kak (HaKTOP IBOIIO-
UM BOOOIIE, a 3aTeM — Kak Beayluil paktop B 3kocucteMax [[IpoBopos, TuxoHnosud, 2014], uro
OTTECHWJIO (PUJIOTEHUIO Ha 3aJHUH TUIAH HAyKU U CAENAJIO ee «Urpol B Oucep». MHorue BUAST 371eCh
CHSITUE TPYIHOCTEH AapBUHU3MA, OTHAKO FTOPU3OHTAJIBHBIN MEPEHOC TOJBKO PAJUKATBLHO PACIIIAPUIL
MOHMMaHUe 00beMa U3MEHUMBOCTH (ee pe3epByapoM craiia Bcsi Ouocdepa), Ho HU4ero He mpesio-
KWJT B KAYECTBE MCTOUHUKA HOBU3HBI.

W3 tabn. 1 BumHO, Kak MHOro 3a nonseka (1928-1977) crano u3BecTHO O (pOpMUPOBAHUM
T€HOB, HO y4eOHHMKH SBOJIOIHOHM3MA €Ille YYWIN MPO UX ClIydyaiHble MyTallud W TONbKo. Jlaxe
OTKpBIB LieJIeHaNpaBJIeHHyI0 COOpKY reHa aHTtuTesa u3 6mokoB, Cyazymo ToHeraBa mucast, 4to mpo-
1IecC HeHarpaBJieH, YTo OH HJeT «1o JapBuHy», 1 uMen B 1988-M HOOeIeBCKUM yCTieX.

Ho emre B 1978 1. Hamrymena ctatbs Yontepa [unbepra B «Nature»: «[Todemy reHbl Kyckamu ?».
To, 4TO Ka3asoch 0COOBIM CBOMCTBOM MMMYHHUTETA TEIJIOKPOBHBIX, OKA3aJI0Ch OOIIMM CBOWCTBOM:
reH He mpocto cunThiBaercs ¢ PHK, Ho uzaet ero camoc6opka u3 6;10koB. CHHTE3 aHTUTE AT OOIIYI0
MOJIeJIb SBOMIOLUK, B TOM YHMCJIe SMepIKeHTHOH. Hannuue ogMHaKoOBBIX OJIOKOB y pa3HBIX Opra-
HU3MOB BeChbMa OOBIYHO M HE BCErAa OOBSICHUMO POJICTBOM WJIM HE3aBHCHMBIM IPHUCTIOCOOICHUEM
(HarmpuMep, XUTUH B TPpHOaX M HACEKOMBIX; CXOICTBO OIPOMHOIO KHUTAa M KPOXOTHOW KUTOBUAKH).
Tawm, rae cxoncTBa 00pasyioT psibl, Hy)KeH METOJ UX UCCIIEIOBaHMS, U OH MOSIBUJICS.

Psaab1 u pedppennl. OcHOBH MeToa 3a105kM1 Me iieH, KOTOPOro MOKHO CUMTaTh OCHOBATe-
JIeM HOBOTO HOMoreHe3a. DToT meto — auarponuka (LR, 1. 14, c. 96-98). Ee ucxoanslii Te3uc
(pazHOOOpa3ue Mupa 3aJaH0 OOWJIMEM He SJIEMEHTOB, a UX KOMOMHAIMI) BBICKA3aJIH ellle X U,
akkypatHee, Moneprtion. Ee ucxonHsiii Matepuan — psizibl (pakToB (a B OCTaJIbHOW HayKe 3TO CaMu
(bakThl), €€ NEpBUYHBIN pe3yJIbTaT — apajuiesIu3M PSIIOB.

O600muB npexnee (Koma — BaBuioBa) moHsitve psima, MeiieH BBes MOHsATHE pedpeHa.
Pedpen — 310 «ynopsiioueHHasi TOBTOPHOCTh U3MEHYMBOCTH», WIIH, TIPOIIE, PsiJi HAIPABIEHHBIX
panoB. [Ipumep: BceM M3BECTHBIN psf MPEBPAIIEHUI «IUIABHUK — JIACT — JIala — [UIAaHEP — KPbLIO».
OH pa3BHUBaJICS TAPAILIETIHHO Y PO, aM(HOWiA, peNTHIINIA, ITHIL U 3Bepe (JIUIITbL HEMHOTHE ITO3UINN
BBINIAJIM) M AaJIeK OT aJJalTUBHOCTH (MHOTHE TIO3UIIMH TPOCTO BPEIHBI 00IaAaTeNsIM).

Campbiii yeTkuid pedpeH — TabamIa XMMUYECKUX IEMEHTOB. B rofipl ee OTKphITHSI IpUpoa ee
OblJ1a HEM3BECTHA, HO MIMEHHO TpuIaB Tadmnmie pedppernyio gopmy, 1.1. MenzaeneeB ykaszain myTb K
TMIO3HAHUIO CTPOEHUSI aTOMOB: «TaM, rae Apyriue XUMUKH BUIETH TOJBKO CITyYalHOCTh U HEYTIOPSIIO-
YEHHOCTh, MeHJieTIeeB CyMel YBUIETh JKECTKYIO CTPYKTYPHYIO YIIOpsiI0UeHHOCTh» [JIuma-ne-Papua,
1991, c. 7]. Pecpensl, nycTs He CTOJIb YETKHME, IPOHU3BIBAIOT KAK MUP MPEIMETOB U MAaTEPUAIbHBIX
SIBJICHWI, TAK U MUP Uer u noHstui. [Ipumep nocieanux: sicHeIi pedppeH oOpasyeT cucreMa clia-
BSIHCKUX Ta/IeKel, a TAK)Ke CUCTEMa POMaHO-TePMaHCKUX CIPSKEHUH.

Axtuped. [Ipunsas, uto pedpeHsl cymecTBYIOT 00beKTUBHO (Tadmuiia MeHeneeBa cyiie-
CTBYET BCSl, BMECTE C HEOTKPBITBIMH JIEMEHTaMH), BCSKYIO SBOJIOIMIO OOBEKTA B MHUPE SIBJICHHI
MOXHO TIPE/ICTABUTh KaK akTuped (aKTMBHOE IBMXEHHUE 1o pedpeHy — nogpodHee cM. 1. 2). [pu-
Mep: IBOJIOIUS PHIO B YeTBEPOHOTUX. A SBOJIONMIO KOMITAKTHOM TPYIIIHI SIBJICHUN — KaK 3arojiHe-
HUe peppeHHOU TAOIUIIBI, KaK rpynroBoi aktuped. [Ipumepsl: napasuieibHast IBOJIONUS TICOBBIX B
Crapom u HoBom Caere; 3BOIOLIM S TAJIEKHOM CUCTEMbI CAHCKPUTA B €BPOIIEICKHE 3bIKU. Bbicokas
MH(POPMATUBHOCTh pedpeHOB U akTUpeda cTajga 0COOEHHO sICHA C OTKPBITHEM «MaJiol Gruochepsi»
TUAPOTEPM: HOBBIX peppeHOB HE HYKHO, XOTs OOIIEro mnpeaka Her (MHasi OMOXMMHUsI) M YCIIOBUS
’KU3HU MPEJeTbHO Pa3InyvHBlL.
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POyHKINOHAJbHbBIN IBOJOIAOHN3M

['maBHBIN U3BSH AapBUHMU3MA U HOMOTeHe3a — HeOpeskeHue pusronorueii, 6e3 KOTopou Mmpo-
BHCAeT BOIIPOC O JBIKYIIEN cuile 3BOMOIMU. VIM 3aHAT, Ipesk/ie BCero, HOBBII JaMapKU3M, Me-
JIEHHO OTBOEBBIBAsl yTpayeHHbIe CTO JeT Hazaj nosuimu [4-02]. Ero ocHoBartens [Tons Bentpebdep
BUJIEJI 3TY CHITY B UMMyHUmeme (HbIHEITHAMH CJIOBAMH — B MOJIEKY/ISIPHOM MEXaHU3Me y3HABAHU).
Cro sier Ha3aJ UMMYHHUTET TIOHUMAJIM MPOCTO KaK MeXaHU3M OOpbObI C 3apa3oi W MOJarajiu, 4to
OH YCJIO)KHSUICS C YCIIOKHEHUEM OpraHu3MoB. Pa3BUTON (aganTUBHBIN) UMMYHUTET, (POPMUPYEMBIN
3aHOBO y KaXJ0i 0COOM, TOHUMAJICS KaK aTpuOyT BBICIIUX (TETJIOKPOBHBIX) KUBOTHBIX.

Baxneiium craio noinydyenue Kapnom JlanamreiiHepomM aHTUTEN K UCKYCCTBEHHBIM aHTUIe-
HaM y TeTIOKpOBHBIX (1912 1.). DTO ONBITHOE 0KA3aTENbCTBO OIHOW U3 T€3 JJaMapKu3Ma (Hacie0-
BaHMSI UTOTOB OOYYEHHMSI) Ha CTO JIET BHINAJIO U3 HAYKH TOJIBKO B CHITy HETIPUSI3HU YUEHBIX K Jlamap-
KHU3MY.

B 1970-x rT. cTaso sicHO, YTO poJib UMMYHHTETA FOPA3/Io MIMpPe: Yepe3 PelenToOphl KIETOUHbIX
CTEHOK OH KOHTPOJIMPYET OHTOreHe3, a C TeM U BOJIONHUI0. B 0CHOBE J1I000ro MMMYyHHUTETA JICKHUT
MEXaHU3M Y3HaBaHMS, OH BCEOOU ISl )KMBOTO, MO0 pabOTaeT MpH CYUTHIBAHUM T'€HHOTO Koja. B
KOHIIe XX B. CTaJIM HAXOOUTH JIAKe aalTUBHBIA UMMYHUTET Y OaKTepui, a BPOKAEHHBI MIMMYHH-
TET OKA3aJICsl TOPA3/0 CIOKHEe, YeM JIyMav, ¥ KaKO! THUI UMMYHUTETa MOKHO CUECTh HAYaJIbHBIM,
HenoHATHO. (MMmyHoor B.A. Yepemnes: «MHorue KinodeBble MEXaHU3Mbl MIMMYHUTETA CTApbl, KaK
cama JXK13Hb».)

Ecnu napBrHM3M 1 HOMOTeHe3 3aHATh (POPMaMHU, TO JIJAMAPKUCTHI CIIEIAT 32 pa3BUTHEM (DYHK-
[UA. Y HUX 3BOMIOLUIO JBHKET aKTUBHOCTh OCOOEH, a N3MEHEHHE TeHOB JIMIIb PErUCTpUpyeT Hail-
AeHHyIo ocodsiMu HOBU3HY (BenTpebep, I'paccs, ApiaBckuii, 3ycCMaHOBCKHIA M MU. 1Ip.).

ITpumep: cocHa B 30He yparaHoB [AracpoHos, 2005] (user, poto: LR, T. 12, Bkieiika) Bpocia
CPEOVHHBIMU BETBSIMH B IPYHT, TO €CTh 0COOb Cama MPUCTIOCOOMIIACH K CTpeccy. [ eHOTHIT TaKMX 0co-
Oeil, HA000POT, sIBJIsIeT Pa3Opol, BIUIOTh 10 TOSBJICHUS HOBBIX XPOMOCOM B Pa3HbBIX YaCTAX OCOOH,
6e3 3ameTHOrO nopsiaka [CenenpbHrkoBa, 2015]. TyT reHOTUIT He yrpaBisieT MoBeieHeM 0coOu (OHO
yXke HaliIeHO), a UIIeT croco0 (BUAMMO, 3aIUCaTh HOBIIECTBO).

®dusronor A.M. V ro JieB BUieN SBOMIONMI0 KaK KOMOMHAIMIO (DyHKIIMOHATIBHBIX OJIOKOB, a
SBOJIOLIMIO TMIIEBAPEHHs] — KaK CMeHYy KOMOMHAIMI OJIOKOB, MPUTOM OUY€Hb JAPEBHUX — pudeit u
panee. Biioku OH Ha3pIBaJI TEXHOJIOTMSIMH U TIOJIArajl UX HAJIMYME BCIOY — «Ha YpOBHE Onochepsl,
OTIEJIbHBIX OMOTEOLIeHO30B, MOMYJISIMA, OpraHu3Ma, OpraHa, KJIETKH, a Takke Ha CYOKJIETOYHOM
ypoBHe» [Yrones, 1985, c. 465-466]. Y3HaBaHue — OOUH U3 NIEPBBIX U ITIABHBIX (DYHKIIMOHATBHBIX
OJIOKOB JKMBOTO.

EcTb 1 uHbIE yPOBHU BOJIIOIMOHHOTO 3HAHUSI, TPAKTUYECKN OTCYTCTBYIOIINE B SBOJIOIMOH-
HOM Jiutepatype. Tak, KOHEYHBIMU MTO3UILIMSIMU PSIOB peppeHa «mapasuTU3M» CIyKaT 1Ba CTPAHHBIX
SIBJICHUS: napasum MaHunyaupyem Wiv UIMMYHUTETOM KepTBbl, WU ee nosegeHuem [4-08, c. 482,
679-681]. OnuH npuMep BCEM U3BECTEH — KYKYIIIOHOK, HO UX MHOTO, OHU Y/IMBUTEJILHO CJIOKHBI U
o0pa3yloT napasuienu3M. JIMHUIO MOKCKa ero CMBICTA YKa3blBaeT pedpeH, SBISIONIUICS TPUMEpOM
«KOMITEHCAIIMYU TI0 APUCTOTENIO»: YeM IPOIle YCTPOEH MapasuT, TeM CIOXKHEE YCTPOEHO ero rmoBe-
aenuie. OO 3TOM MOWAET peub B HAYasIe I71aBbl 2.

WHyio KoMIIeHcaluIo SIBJIsIeT SBOMOLMOHHBIN Psijl, BRICTPOSHHBIH B MOPSIIKE OCIAOICHUST POITH
COLIMAJILHOCTH, UTO BriepBbie oTMeTi1 .. Meunukos (1904 r.). B camom pene, neppasi skocucrema
BOOOIIIE He JIeTWIach Ha OPraHU3Mbl, 1 OCHOBHbIE MEXaHW3MBbI y3HABAHUST POIMIIUCH TOT/IA; IIPOCTO
YCTPOEHHBIE OIHOKJIETOUYHbIE (CIIM3EBbIe TPUObI) CIMBAIOTCS IJIsI PAa3MHOXKEHHUsSI B €IUHYIO KJIETKY,
B MHOTOSIJIEPHBIN I'PUOOK; KOPAJLTBI CIIMBAIOTCS, HO Oe3 ToTepr 0coOeli; MypaBbU SIBJISIOT €UHBIN
OpraHu3M, HO CYIIECTBYIOT TOPO3Hb U T. J. (ITPEAKH JII0IeH AaBHO MOTEPsUIN TaKMe CBOWCTBA, COXpa-
HUB JIMIIb COEIMHEHNE CAaMKU M CaMIIa, Y JIIOAY BUIAT B BBICOKOW COIIMAIBHOCTH UYO).
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Kowmnencanus, npeagantaiysi ¥ SMEpIUKeHT TPeOyloT MHOTO MOHMMAHUSI TIPHYUHHOCTU (CM.
1. 5 1. «MpblIIUIEHHE U SBOJIIOLMS» ). DBOJIIOLMOHU3M, MPAKTUYECKU MOJIE3HBIN IS TPEOJOIEHUS
HBIHEIIIHETO IMI00aTbHOTO KpH3Kca, NOTpedyeT Bce 3TO MOHST.
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DBOJIONHSA

SBOJIIOLMA (M Xsiin, 1677, oT aam. evolutio — pa3BepThiBaHUE) B OMOJOTUH — Pa3BUTHE
’KMBOH MPUPOJBI KaK B XO€ POCTa OAHOTO OpraHu3ma (ycrap.), Tak ¥ B uepezie NMokoyieHui. Bropoii
cMbici BBesl B 0060pot ['epoept Criercep (1852 r.). [IpuMepoB BOMIONMK B 3TOM CMBbICTIE U3BECTHO
MaJIo (B OTVIMYKE OT MHOKECTBA KOCBEHHBIX CBUJICTEIIHCTB, KAKUMHU ITOJTHBI YUeOHUKH), HO OHH €CTh
(Tak Ha3pIBaeMasi KCIIEpUMEHTaIbHast 3Bomonus — cM. Y-08, 1. 5), XoTs B yueOHUKaAX M OTCYT-
ctByIOT. I3 Tabn. 1 BUIHO, YTO MOHAYATY BOMIONMS ObLIA MOHATA KaK OObSCHEHUE TEOJIOTMIeCKON
TMOCJIE/IOBATEIBHOCTH UCKOTIAEMBIX PACTeHUH U KUBOTHBIX. CIIOPBI O TOM, COTBOPEHBI OHU HE3aBH-
CHMO WJTH CBSI3aHBI POJICTBOM, U €CJIY JIa, TO HATpaBJIseT JIM SBOJOIHI0 Bor wim oHa Teder 1mo cBoum
3aKOHaM, TIOCJie KHUTHY JlapBUHA CTau pe/iky, YCTYIHMB MECTO CIIOpaM O TOM, KaK OHa IIjIa U KaKkue
CHJTBI €€ JIBUXKYT.

IIpoucxoxaeHne *KU3HU (aOMOreHe3) HbIHE 0OCYXKIAeTCsl B TPeX MOYTH HE COMpPUKACAIO-
IMXCsI OCHOBHBIX HarpapJieHusX. [lepBoe BUIUT B HEM IEPBYIO CTAIMIO SBOJIOIMHU ITyTEM €CTECTBEH-
HOTO O0TOOpa U CTPOUT (PHIIOTEHUH T'€HOB, HAUMHAS C «TIEPBUYHOTO OPraHU3Ma» ; armapaToM CITYKUT
HOBasl JTuciuIuiiHa — reHomuka [Kynun, 2014]. Bropoe nonaraer HauBHOW CCBUTKY Ha OTOOp 1O
TMOSIBJICHUSI HACJICICTBEHHOCTH, MINIET MEXaHU3MBbI YCIIOKHEHUS CTPYKTYP, TIBITAsICh MIOHATH CAMOOP-
ranu3anuio v suepretuky [Jantsch, 1980; Jluma-ne-dapua, 1991; Johnson, Lam, 2010; 4-14]. Tpe-
The 3aHATO XMMUYECKMMHU YCIIOBUSIMHM a0MOTeHe3a M BpeMeHeM, KOrJa OH Mor mpoTekars [Ward,
Kirschvink, 2015]. CuHTe3 MX MPEICTOUT, HO YK€ CErofiHs BCe COIJIACHBI, YTO aOMOreHe3 IIel
OBICTPO: OT MOMEHTA TOSIBJICHUS KUAKOW (BBEpXy ellle KHUIISAIICH) BOABI 0 TMOSBICHUS HAIEKHO
natupyembix Oaktepuil (oK. 3,4 mupn JieT Ha3an) nporwio He Oonee 500 MITH JieT, a BOZMOXHO, U
MHOTO MeHbIIe. [TpexkHre CChUTKMA Ha OTOOP CTyYaiHBIX COBIAJICHHUI MCYE3aIoNIe PeAKUX COOBITHI
OecCMBICIIEHHBI, TaK YTO U3y4yaTh HAJJO CAMOOPraHU3AITHIO.

B ocHOBe 13HU JiexkaT JjBa TUTIA MPOIIECCOB — SHEPreTUKA U MOJICKYJISIpHOE Y3HABAHUE, TTPH-
YeM IMPOUCXOKICHUE 000MX HeM3BECTHO. MI3BeCTHAsI HaM SBOJIOLS 1A TIOCIIE UX TIOSIBJICHUSI, SIBJISI-
SICh JIUIIIb KOMOWHAIel OJIOKOB, HEeBECTh KaK BO3HUKIIHNX, TO €CTh CaMOe UHTEPeCHOe — TaltHa. JTO
KO3BIPh MTPOTHBHUKOB YBOJMIONNN, ¥ HA HETO SBOJIIOIMOHUCT MOXKET OTBETUTh TaK: BCS SBOJIOLMS,
OCHOBaHHasl Ha yKe CJIOKUBIIUXCS KJIETKAX, B IPUHIIATIC MOXKET ObITh TIOHSATA, TIOCKOJIBKY POKJICHHE
OpraHM3Ma M3 KJIeTKH UeT Y HAC Ha IJla3axX eXeMUHYTHO; UTO ke KacaeTcsl yKa3aHHBIX JIBYX TUTIOB
MIEPBUYHBIX IPOLIECCOB, TO CJIEAYET MBITATHLCS U3y4YaTh CAMOCOOPKY X U3 MUKPOOJIOKOB. [IepBblii yxke
HavaJl MPUOTK PbIBAThCS (SHEPreTHKA BOIHBIX PACTBOPOB aMUHOKHUCIIOT 10 BOSHKOBY; TPUMUTHBHBIN
dorocuntes no CkynaueBy U T. 1., 0 YeM OyJeT peub B I71aBe 3), TaK YTO 337a4a BUJUTCS PerIaeMoil.

OcHoBHbIE cOObITHSA paHHel YBoJoiun. Kak npenckasan [Ixxon Bepran (1956 r.), ciens
KU3HA MHOTO JIpEBHEE CaMbIX JIPEBHUX OPraHU3MOB (M30TOMHBIA CIIBUT, T. €. HEOOBIYHO Maiast I0JIs

13C, u3BecTeH B nopogax, Ha 400-500 MuIH JieT ctapmmx, 4eM NOPOJIbl, COIEpIKAILlMe SICHbIE OCTATKU
Oaxtepwmii). [TepBble OpraHi3Mbl ObUTH IPOKAPUOTAMH (KJIETKU Oe3 sijiep), OHU 0OeCTIeUrIa TIepBUY-
HYIO 9BOJIIOLIMIO Orocepsl. SIpa NOABMIIUCH Y KJIETOK MO3%e (HACKOIbKO, HEM3BECTHO) U MOBJIEKJIM
BCE pa3HOOOpa3ue MHOTOKJIETOYHBIX (OHM M3BECTHBI CO cpeaHero pudes, cm. tadm. 2). o 3toro
Malasi KOHLIEHTpaLKs KUCJIOPO/a B BOJIE He JOMyCKala KJIeTKaM OObeIUHATHCS B KPYITHbIE TPYIIIbL.

KakoB camplif IpoCTOi 0OBEKT, KOTOPHIA MOXET OBITh HA3BaH OPraHM3MOM H JKHJI [0 3aKOHAM
OUOJIOTUH, a He XMMHUH U (PU3UKH, HEU3BECTHO, HO CaMble MTPOCThIE MUKPOOBI — MOJUTUKYTHI (MUKO-
IJI1a3MBbl), CJIO)KHBI OUEHb: IOPAKAIOT, HAIPUMEP, U30LIPEHHBIM UMMYHUTETOM [4-14, c. 41].

A.M. YroneB BUJEN «IIPOUCXOKICHUE KU3HU — KaK IPOUCXOXKAEHUE €CTECTBEHHbIX TEXHOJIO-
I'Mil», KaKOBbIE ITPU3HABAJ OUYEHb PAHHUMM.

IBouaonua KJaeTKu. HUKakux uiei nosiBiieHus KJI€TOUHOro spa (KpoMe COBCEM TYMaHHbIX
[Mapkos, 2010, c. 144]) He npenyioxkeHo. M3BECTHO, 4TO Bee AApa AENATCA IyTEM MUTO3a, IIPAKTH-
YeCcKH OOIIEero y pacTeHHid U KMBOTHBIX. [Toce oTkpbiTist MuTo3a (1878) monBeka cuuTanock, 4to

13



[0. B. YaiikoBckuil. «DBOJIOIUS KaK UIEsI»

3Ta OOUTHOCTh JOKa3bIBAET UX oOIee MpoucxoxaeHne, Ho B 1930-70-x ropax BBISBICHO MPUYYJTU-
BOE pa3HOOOpa3re MUTO30B OHOKJIETOUHBIX, KaK PacTHTENIbHBIX, TAK M KMBOTHBIX [PaiikoB, 1967,
U JanbHelme ero padotsi]. OHaKO 11e/Ib CpaBHEHHSI MUTO30B ObLIA y BCEX OfIHA: TIOCTPOUTH (PUJTO-
T€HHIO OIHOKJIETOYHBIX, M KOTJIa 3TO HE YAAJIOCh (CBOMCTBA MUTO30B 0Opa3yloT HE JPEBO, a CETh),
OTpacib 3ary1oxJia 6e3 BHIBOJOB.

Camble Ba)KHbIE HAXO/IKM OCTaJIMCh HEOCMBICIIEHHBI. Hanprumep, 4To miIoTHas yKjagKa Xpomo-
COM 3aMMCTBOBAHa Y BUPYCOB, UTO CaMblii MeJJIEHHBII MUTO3 (Y TUPPOUT) BeCbMa OOBIYEH B MOPSIX,
YTO JIMILIb OAMH MUTO3 («TUIIMYHBIN» ) OKA3aJICS COBMECTUMBIM C TKAHEBBIM YCTPOICTBOM OpraHU3Ma,
a rpuObl, He UMesl HACTOSIIINX TKaHel, COXPaHWIM pa3Hble TUIbl MUTO30B. Bee 370 ene npeacront
yBsI3aTh, B TOM YMCJIE C MOSIBJIEHUEM MHBIX CTPYKTYp KJjeTKu. [Toka HeT Huvero, Kpome Joragok o
MUTOXOHAPUSIX. CTOPOHHUKH (PUITOTEHUH BUISAT B HUX KOJIOHUIO OBIBIIMX OAKTEPHid; HOMOTEHETHKH
YKa3bIBaIOT, YTO YACTO OHA B KJIETKE OJIHA U JIUIIIb CPE3bl €€ MOXOKHU Ha CPe3bl OaKTEpHil’, a CXOACTBO
(opM roBOpHUT O CXOAHBIX pedpeHax, HO He O pOACTBE; (PYHKIIMOHAJIMCTH BUAST 3[€Ch JIUIIb OOIII-
HOCTb TEXHOJIOTUH (SHEPreTUKH).

OcHoOBHbBIE TeHEeHI[HHN YBOJIIOIHH BBISBII COPOK JIeT Ha3aj naineodorannk B.A. Kpacu-
JIOB: 3TO 3BKApUOTU3ALIMSA (IBOJIIOLIIMOHHOE (DOPMUPOBAHUE KJIETOK C SIAPOM), MeTazouzanus (pop-
MHPOBAHME MHOTOKJIETOYHOCTH), apTponoan3anus (MOsBJIECHUE YICHUCTOHOTHUX ), TETParoAn3alus
(mosiBJIeHUEe YETBEPOHOTUX ), U T. A. Bce 3T «-3ammmm» npotekanmu cxonHo [Kpacuos, 1977, c. 86].
OHU ABJISIIOT TPYNIOBOH akTHped — cM. 1aBy 3.

I'eoxpoHosorusi mokasana B Tadi. 2. Bce 3Moxu BBISBIEHBI IO pe3KUM cMeHaMm ¢ayH (HO
He ¢uiop). ’Ku3Hp BO3HMKIIA B Hayasle apxesi B (popMe 10OpPraHu3MEHHbIX MTPOTOIKOCUCTEM, 3aTEM
pacnaBimxcs Ha Oaktepru. B Kapenuu onu yxe ¢hopMHpoOBaiv MoYBY CyIIHM, HO JIMIIb B BEH/IE B
MOPSIX MOSIBUJIMCh MHOTOKJIETOUHBIE KUBOTHBIE. To Oblia sauakapckas (Mecto B FOxHoW ABcTpa-
muu) ¢dayHa. HeiHe BMeCTO BeH/a MOMEIAIOT «3AUaKapHUil» U, MO HUM, «KPUOTEHUIl» — BpeMs,
Korja nmopepxHocth 3emui Ha 200 MITH JIeT 0OpaTiiiach B CHEXKHYIO ITyCThIHIO. MOpCKasi )KU3Hb TOTAa
BBUKMJIA — 3TO K BOIIPOCY O «siJiepHOH 3uMe». [Ipu cmeHe J10oKkeMOpHICKO# (hayHbl Ha KeMOpUii-
CKYIO (WIEHUCTOHOTME, MOJUIIOCKH, UITIOKOXHE) Hayalach XOPOIIO JTOKYMEHTUPOBaHHAS! SBOJIOLMS.
[To3BOHOUYHBIE MOSBIIIMCH B MOPSIX TOXE B KEMOPHH.

IHoxopenue cymm. baktepun 3acesisiyii roiylo Cyllly ellle Ha IpaHu apxesi U IpoTepo30s, B
MIPOTEPO30€ MOSIBUIMCH TPUOBI M HA3EMHBIE BOJOPOCIH, BMECTe 00pa30BaB JMIIAHHUKH, CIOCOOHBIE
KUTh Ha TOJBIX KaMHsIX. Bce 310 00ycnoBmio oOpa3oBaHue IpEeBHEUIIMX TOYB, MOSIBJICHUE B HUX
MIEPBBIX TOYBEHHBIX KUBOTHBIX, UepBel (OPIOBUK).

[NepBble pacTeHHsi COOCTBEHHO CYIIM — KYKCOHHMM, ObLIA TOJBIMU CcTeOenbKaMu (TIO3IHUI
cuityp). B neBoHe NMosSBIIIMCH TAOPOTHUKY, XBOIIIY U TUIAYHBI, B KAPOOHE — MXH U T'OJIOCEMEHHBIE.
ITokpeiTOCEMEHHBIE Haua M (POPMUPOBATHLCS B ME3030€, B KOHLIE I0pbl. Ho 3acenenue nuio MeajieHHo:

«Jlo cepeauHbl paHHEro KapOOHa pacTUTENbHOE HaceleHne CYIIH,
MPEJCTABJICHHOE CIIOPOBBIMU, BEPOSITHO, KOHIIEHTPUPOBAJIOCH BO BJIAXKHBIX
HU3MHAX, a BO3BBIIICHHBIC y‘laCTKI/I, B TOM 4YHUCJIC HJIaKOpI)I, HC I’ OBOpH Oor OpHI)IX
cucTeMax, He ObUTM 3acesieHbl. Ha OOIIMPHBIX TEpPUTOPHSX, MO BCEH BUAUMOCTH,
rOCMOJICTBOBAJIM reoxummuieckue Janamadgtb» [Moceiuuk, 2016, c. 10].

Henasno 10.B. Moceitunk oTMeTuIa, 4TO MOCKOJIBbKY (DJIOPHI B IEBOHE 1 Hauasie KapOoHa ObUTH
pazzeneHbl 0e3:KU3HEHHBIMU 30HAMH, CXOJICTBO UX COCTaBa ClieqyeT OObACHATH HE OOLTHOCTBIO TPO-
WCXOXKJEHUs M He OJHOPOAHOCTBIO YCIIOBUM CPEeMbl, a «OJHUM W3 SIPKMX JOKa3aTeJbCTB HOMOTE-
He3a» (TaM XKe).

B nHauase neBoHa Ha cyiiie He ObLIO MO3BOHOYHBIX, a uepe3 70 MIIH JIeT Ccyllia yKe KUIea 3eM-
HOBOIHBIMH. MaJio KTO 3HaeT, UTO NepexoHble (POPMbI K HUM OT PbIO ObLIM PeIKU YPE3BbIYANHO —

> Cm. 00510kKy KHUTH 4-16. ITo Bblpaxenuio B.I1. CkynaueBa, Takass MUTOXOHIPHSI COYETAET CBOWCTBA MEKTPOCTAHIINM U JIMHUN
3NIeKTponepeayun.
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WX HalJIeHo Bcero 6, Kax/as B OTHOM SK3eMILIsIpe, 3a TIOJIBEeKa TIIATEIbHBIX TIOMCKOB B HY)KHOM paii-
oHe. Takum 00pa3oM, UX BOIONMS [IUIA P PE3KOM MaJeHruu urciaeHHocTd (Borpeku CTI). OnHy
13 HUX, akaHTocTery, cM.: LR, 1. 12, puc. 4 Ha BKJielike. BecbMa CI0KHBIE KOHEYHOCTH HEJb3sT OBLIO
WCIIONIb30BaTh, MO0 HET HYKHBIX cycTaBoB. xennndap Kisk (Kanana), onvcapinas ee, 3aK/Ii09MIA,
YTO aKaHTOCTera ObLIa JIUIIh «3a4aTKOM YETBEPOHOIOT0», UYTO «KOHEUHOCTH TeTpanoj chopMHupo-
BaJICh TOTJIa, KOTJla OHU 00uTau B Bofie» [Kusk, 2006, ¢. 53-54], To ecTh ObLIH MpeajanTaiysiMH.

Eme U. W. llImanbrayzen oOpaian BHUIMaHUE HA TO, YTO Y KPYMHBIX KUBOTHBIX BOJIOIHS
uziet, Bonpekn CT, MHOrO ObICTpee, YeM y MeJIKHUX. YeToBeK ke 0Opest CBOM yAUBUTEIbHBINA pa3yM
MeHee yeM 3a | MJTH JIeT, TPUTOM pa3MHOXasICh KpaliHe MeJIeHHO | ¢1a0o. [ToueMy u Kak, 10 cux
nop HesicHo. EauHCTBeHHas1 forajka: MO Urpath pojib O8YCKOPOCHHOU MEXAHUIM PA3MHONCEHUS.
mofiel (OTIBI BABOE U Oojiee cTapiie Marepei), 00ecrieunBaBIIMi ObBICTPOE HACIEOBAHUE JOJITOTO
oOyuenus (cm. 4-10, gacTb 5).

[Mouck «HemoCTAINEro 3BeHa» B HCKOMAEMBIX KOCTAX (1eM, B OCHOBHOM, 3aHSITHI HCCIIE/IOBA-
TEJIM aHTPOIIOTeHEe3a) HIUYETO B JIIOJICKOW CYTH MPOSICHUTH He MOXeT. EMMHCTBEHHOE, UTO OH JIO CUX
TOp J1aJ1 CYIECTBEHHOTO, — JIOKA3aHO OTCYTCTBUE (PUJIOTEHUH: POIOCTIOBHAS YeJIOBEKa sSIBJISETCS He
JPEBOM, a CEThIO, UTO MOHATHO C TIO3UIIMYU TUATPOITUKH.
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2. Aktupedy, 3ABaHT U HOBasi KAPTHHA MHPa

Cpazy no 3asepiennu B 2000 r. pacumgpoBKHA reHOMa Y€I0BEKA HEKOTOPBIE TEHETUKH TIPU-
A K BBIBOIY, YTO MPEICTABJICHHUS O HACIEICTBEHHOCTH U €€ POJIM B OHTOTEHE3€ [IOJIKHBI ObITh B
KOpHE NnepecMOTpeHbl. Benp y yenoBeka Hautoch Beero 30 ThIC. FeHOB (MEHBIIE, YEM Y HEKOTOPBIX
pacTeHuid U HU3IIUX KMBOTHBIX), TOIZAa KaK OJHUX JIMIIb CBA3€W B MO3TY YEJIOBEKa MHOTHE MWJI-
JIMap/ibl, a HACJIEI0BaThCsl MOT'YT JlaXke TOHKME YepThl oBeieHUs. B reHax 3amucaHa JdIib nepBUY-
Has CTpyKTypa OesIKOB (Lielb aMUHOKHCIIOTHBIX OCTATKOB) M CLIOCOOBI PEryJIMPOBKY UX CHHTE3a. A
ocTajbHoe — rae?

Haunnas ¢ 1981 r. oOHapykXeHO HECKOJbKO TOMEOJIOMEHOB (OEKOB, OTBETCTBEHHBIX 3a
BHEIIHIO (DOPMBI 3apOJplllia, HApUMep, 3a (poOpMUPOBaHUE MEpeAHe-3aJHe OCH HACeKOMOIo), U
OJTHO BpeMsl Ka3aJoch, YTO KJIIOY K OHTOreHe3y HaijeH. OIHaKO reHOB, OTBETCTBEHHBIX 3a Oolee
JeTajibHbIe CBOMCTBA 3apOABIIIEH, TOYTH HE HALIUIOCh, A IJIABHOE — HET HUKAKKX CBEJICHUI O TOM, KaK,
Harpumep, UHGOpMalIvs «TepeaHe-3aaHsIs 0Cb» (POPMUpPYET MepeaHe-3aIHIO OCh 3apObIIIA U T.
. IHpIMU crioBamu, npotnema ocyuiecmenerust (0 Hell CM. Jjaliee, I71aBy 3) ¢ MecTa He CABUHYJIACh.

Crasio BUIHO, 4TO pa3BUTHE 3apOJBbIIIA — HE CYATHIBAHKE ITPOrpPaMMBbl, 3alIMCAHHON B I'€HaXx,
€cJIM NOHMMATh MX, KaK MPHUHATO, a HeuTo OoJibllee, AJIs Yero IeHsl JIMIIb JalT Matepualt. [py-
TMMU CJIOBaMH, «BEK F€HETUKW», YBEPSIBILUHI, YTO Te€Hbl — €JUHCTBEHHAs] OCHOBA HACJIEACTBEHHO-
CTH, KOHUMJICA. TeM caMbIM, U SBOJIIOLIMIO CTAJI0 HEBO3MOKHO PacCMaTpUBaTh MPOCTO Yepe3 U3MEHe-
HUE TeHOB, KaK Obl TAKOBOE HU NMOHUMATh. «] €HOLIEHTPUUECKUI peayKIMoHn3M» [Bacumbessl, 2009,
BBenenne] e nan moHMMaHWs SBOMIOLMH, ¥ YTOOBI IOHSTH €€, OMOJIOTMsI KaK 11e/10e JOJKHA YKa3aTh
TeHETHKE e MECTO B PsIy MHBIX AWUCLUILIMH, a HE HaJl HUIMH, KaK ObUIO B IPEXHHE TOJIBEKA.

Kak MakpoMOJIeKyIIbl CKJIa/IBIBAIOTCS B OpraHesuty (HarpuMep, B MUKPOTPYOOUKY © M XpoMo-
COMY), KaK OpraHeJulbl CKJIa/IbIBAIOTCSA B KJIETKY, KJIETKU B TKaHb, & TKAHU B OpraH, FTeHEeTUKa He TOBO-
put Huyero. Koe-urto ynaercs ckas3arth Ha si3plke Ouonoisi, o yeM peub aajiee. Cozgaercs Brieyatie-
HHeE, YTO CUCTEMA XPOMOCOM HE CaMOCTOSITENbHA, @ YeM-TO yrpasJiisiercs’. Ha 3To yka3plBaloT pa3Hble
00CTOSATEIIbCTBA, HOBEHINIEe U3 KOTOPHIX TAKOBO: 3apakeHUue MOKpHIIbI-OpoHeHocta Armadillidium
vulgare reHoMOM napasutnueckoit Oakrepun Wolbachia MOXeT IPUBOIUTH K CYILIECTBEHHBIM U3Me-
HEHUsIM COOCTBEHHOTO F€éHOMa MOKPUIIbI DTO MOXKET ObITh KaK MCYE3HOBEHHE Y MOKPUIIbI [IOJIOBOM
xpomocoMbl W, Tak u ee nosieieHue (birth) 3aHoBo [Leclercq et al., 2016]. CioBHO OBl BOIBOAXHUS
nocjIlaHa KeM-TO U3BHE, Ja0bl HAIIPABUTH SBOMIOLMIO JAHHBIX MOKpHII®.

10 «U3BHE» BCE OOJIbIIIE 3aBJIaJIeBACT YMaMH YUEHBIX, CIIOCOOHBIX BUJIETh OOJIbIIIE, YeM TIPH-
HATOo. Ho m3BHe 1 Ha camoM jiente?

6 MHuKpoTpy6OoUuKH (OCHOBa LIUTOCKENETa) (POPMUPYIOTCS MPOILLE MHBIX OPraHesll — IyTeM HApALMBaHKs B HYKHOM KJIETKE HallpaB-
neHnd. MyTanysi, MeHsommas popMy KJIETKH, MEHsIET ¥ HallpaBJieHHe Ux pocta (camoopranu3anusi). [Ipemsoxeno [Kirschner, Gerhart,
2005] 1 noaepxaHo peLieH3eHTAMHU CUMTATh, YTO MOJIe3HAast CITyJaiiHast MyTauus (Hamp., yiyIMHeH e en xupada) Oyaet noaaepxaHa
€CTEeCTBEHHBIM 0TOOPOM, UOO BCE OpraHbl, KJIETKH U Jake UX MUKPOTPYOOUKH MOICTPAUBAIOTCS K Hell «MeToIoM Hpob U OmImOOK»,
MPUYEM BCe HeyllauHble BapHaliiy TyT ke oTMupaiot (shrink) «B cuity crpororo or6opa». Kak Bceraa, BOpoc, MOXHO JIM IPOBEPHTh
CTOJIb HEJIEyIo MAelo (Ha Jejie MUKPOTPYOOUKHM cpasy pacTyT, Ky/a HaJo), Aake He yIOMMHACTCSI.

7 Hemapom A.A. Jlio6umes [2004, c. 109] eme mouTty CTO JIeT Ha3aj Ha3bIBaJ XPOMOCOMY «MaHEBPEHHBIM ITOCTpOeHNeM». 1 emme
35 ner Hazag B.A. Kopmiom [1982, c. 129] npu3biBas MOHATH Pojib JOOABOYHBIX B-XpoMOCOM B 3BOIONMN.

8 Bonbbaxus YIMBUTEJIBHA U CIIOCO0aMH (MX Cpa3y TPH) U3BOOUTH CAMIIOB Y MHOTUX BHJOB OECIIO3BOHOYHBIX, U CO3/IaHHEM IeHe-
THYECKOW HECOBMECTUMOCTH MedicOy Tomy siuusiMu oaHoro Buia [[opstaesa, 2003]. HelHe BUIHO, 4TO BOJIBOAXMST MOXKET TaKKe BO3-
BpallaTh CaMIOB B PENPOIYKTUBHBIN CTPOM, UTO elre Goree YAUBUTEIBHO.
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3oMOHn-Iapa3uTH3M

Ectp pavok Sacculina carcini (M3 mopkyiacca yCOHOTHX PaKOB), MapasuT KpaOoB, KOTOPHIH
MeHSIeT UX TIOBeJIeHHe, jiesast ux padamu u miias notomctsa (LR, Tom 12, c. 109). Teneps no6apiio:
M3MEHEHNE TIOBE/ICHUS )KePTBbI (30MOMPOBaHKE) BeChMa OOBIYHO KaK MOCPEICTBOM OHOKJIETOYHOTO
napasura [ Webster, 2001] u napasurnyeckoit mmausku [ Tpyxaues u nip., 2005, u. 2.4], Tak v nocpea-
ctBom rpuda [Roy, 2006].

Bcem m3BecTeH rHE30BOM Mapa3sUTU3M KYKYIIEK, HO CaMO SIBJIEHHE COUUANbHOZ0 NApa3U-
musma ropazzo mupe (4-90, c. 122; 4-08, c. 242, 679-681).°

OHnHo obOpazyet pedpeH!?, B KOTOpOM KpaifH1E TIO3UIIMH PSIOB (M3MEHEHHUEe aJalTUBHOTO TIOBe-
JEHUS KepTBBl HA CAaMOYOMICTBEHHOE) CaMH 00pa3yloT OOmMpHBIA psaa. Hanuio oOme3Haunmblii
(peromen.

CyTb €ero B TOM, 4TO OOIIMM Y WICHOB psfia ABJISETCS TOJMBKO udesi: apa3uT yOuBaeT KepTBy,
MpeBApUTETHHO 3aCTABUB €€ N3MEHUTH OOBIYHOE MMOBEJCHNE Ha CaMOYOUICTBEHHOE, 0OecrieunBast
napasuty KompopT, MUTaHue U pa3MHOKeHHe. BcE mpodee MokeT ObITh pa3IMUHBIM — CHCTeMaThye-
CKOE TMOJIOKEHHUEe YIaCTHUKOB, CIIOCOOBI IPOHUKHOBEHHM S, CIIOCOOBI TIOBPEKICHH I, CIOCOOBI UCTIONb-
30BaHM Tesia THOHYIIEH JKepPTBHI U, IJTABHOE — CIIOCOObI, KAKUMHU 30MOMPOBAHHAS KepTBa yoaxaer
napasuta. Kak 3o nomyvaercs?

OtBer «myTeM OTOOpa», HEJeIbli J1ake IS MPOCTHIX MPUCTIOCOOIEHHI (BCE TIOIBITKY TIOI-
TBEPIUTH €r0 ONBITOM MPOBATWIUCH, U UX HE BCOMUHAIOT — cM. 4-08, m. 4-20), 31ech MpoCcTo He
K MecCTy, 10O OOBSICHUTh HAZI0, MPEKIE BCEro, KAKUMHU MMEHHO MEXaHU3MaMU JIaHHAsS UJiesl peasiu-
3yeTcs 30ech u celiuac (Kak, HapuMep, JTMUYMHKA HAXOIUT HYKHBIA FAHTJIAN KEPTBBI U Kak odecre-
YMBAETCS HE MPOCTO CMEHA MOBEJCHUS KEPTBBI, HO HY)KHas), a 3aTeM YK MCKaTh MyTh, KAKAUM 3TO
MOTIJIO ObI TPOU30MTH.

9 Bce COKpallleHus CM, II0CJIE OIJIaBJICHUA,

10 T.e. IapaJuleJIbHBIE PSAJABI B PA3JIMYHBIX I'PYIIIAX, B KaXIOM U3 KOTOPLIX €CTh HAIIPABJICHHOCTb, 8 UMEHHO, HapacTaHUE FHy6HHbI
rnapasuTtusma.
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Puc. 1. [TnogoBoe Teno rpuda kopouuenc 00HoO0KuUii, MEHSIIOIIETO MOBE/ICHNE MYypPaBbs, BCEraa
BBIPACTAET M3 €r0 IrOJIOBBI

Hano nccnenoBats pazHooOpasue sIBJIEHUI 30MOU-TIapa3uTH3Ma, Ja0bl BHISIBUTD oOIiee. Bot
HepBbIi UTOr: 1) SIBJIEHHE IMPOKO M3BECTHO M OBIBAET AETAIBHO CXOIHO B HEPOJICTBEHHBIX I'PYII-
nax, 2) 30MOMpPYIOIIMI Mapa3uT (JIMYMHKA) BCEra HAMHOTO TPOIIle, YeM 30MOMPYEMBIN OPraHu3M;
3) 3oMOUpYyIONIMIA areHT He 00naaeT (Kak MPUHATO CYMUTaTh) HUKAKOM TCHXUKOM; 4) 30MOUpyeTcs
HE TOJIbKO OHA, HO U TPOIIECCHl BHYTPH OPraHu3Ma; 5) conpsikeHne norpedHoctel ! mapasura u Bo3-
MOXHOCTEH KepTBBI MJIET MOYTH IIEIMKOM 32 CYeT MOBe/IeHus kepTB. Tak, B UMMYHHOM IpHMepe
MApa3uT UCIOJb3yeT OCHOBHOE CBOMCTBO MMMYHHBIX KJIETOK KEPTBbI — OOJIEIUIATH Mapa3uTa, mojJie-
JKalero yHu4utoxeHuio. [IpeqHadyepranHasi ruOesb napasuTa mojooHa TMOey KJIETOK OpraHu3Ma.,
KakoBas Hac He yausisieT. Keratu: moyemy He ynusisieT? TOJNBKO MO IPUBBIYKE.

AT 3ycmanoBekuid [1999], cnenys I1.B. Cumonosy (1987 r.) nan takoe onpenesnenue: «[lorpeGHOCTD ecTh crienmduyeckast
"CyLIIHOCTHAs” CHJIA KUBBIX OPraHU3MOB, OOECTIeUMBILast X CBA3b C BHELIHEH cpeIoi Ul CAMOCOXPAHEHH s U CAMOPa3BUTHS, HCTOU-
HHK aKTUBHOCTH B OKpYXaloliel cpesie». O moTpeGHOCTIX Kak (hakTope sBomormu mucamu D. apeun, Jlamapk, Kponorkun [4-08,
mu. 1-16, 1-17, 3-11] u gpyrue.
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HesichocTn HaA0 Pa3bACHATH BMECTE

Wrtak, npupopa ymeeT nepeiaBarh U3 pofa B pol HE TOJBKO MaTepuabHbie CBOMCTBA, HO U
uzer. MexaHu3M 3TOro HETIOHSITEH, 1a U BPsiJI JIK MOKET OBbITh MOHAT B HBIHEITHUX HAYYHBIX pAMKaX,
100 B HUX HET MECTa UCCIIEIOBAaHMIO HU TIepelauyl Uer, HU camMoro (paKkTa MBIIUIEHHS BHE Pa3BUTOTO
MoO3ra. DTa HEMOHATHOCTh CITYKUT OOJIBIIMHCTBY” yUEHBIX OMpaBJaHUEM MPEHEOPEKEHUS] CAMUMMU
(bakTamu, 4YTO HEAOITYCTUMO, OJJHAKO Ha Jesie Oosee yeM 0ObIYHO ((pr1ocodbl HAYKH 3HAIOT, YTO AJIs
coO0IIEeCTBa YYEHBIX KaK 11eJIoro (pakT He MMEeeT 3HAYCHUsI, eClIM HeT OOBSICHSIONEH ero CXeMbl —
4-08, c. 119).

N3BectHO, uTO Kambasia, MUMHKpPUPYs, H300pakaeT Ha CIIMHHOW CTOPOHE PUCYHOK JIHA, He
KoeM JiexkuT. [lonoxeHHas: Ha IMaxMaTHYIO JJOCKY, OHa PUCYET Ha CIMHHOM CTOPOHE HEKOe ee MOfI0-
6ue. Kak pucyHOK nepenan yepes Teno?

PaccmotpeB psin Takux npumepos, sBosotoHucT A.I'. 3ycmanoBckuil [2005] U HECKOJIBKO
ero KOJUIer npeasiarai oObsICHUTH TOJOOHBIE TPOLIECCHI MepeAavr MH(GOPMAITIH TOCPEACTBOM BOJTH
B 9JICKTPOMArHUTHOM HO€.

JI71s1 co3aHMsI PUCYHKA 3TO MOXKET ObITh M BEPHO, HO JIMIIb TIEPECKa3bIBACT 3arajky, He Oosee.
A [U1s yripaBJieHHsl OHTOT€HEe30M SIBHO HYXXHO TOJie Ka4eCTBeHHO Ooee cioxHoe. OJJHaKO MOMCK
eIMHOr0 MeXaHN3Ma JJIs1 BceX TAMHCTBEHHBIX SIBJIEHUI pa3yMeH, Ha UTO U YKa3bIBaJl 3yCMaHOBCKUIA.

N eme: B Tpex nojacemeiictBax cemeiictBa Termitidae, camoro ciokKHOOPraHW30BAaHHOTO B
OTpsiJie TEPMUTOB, OCOOU TIOJIOBOW KACThl CAMH OOJIAMBIBAIOT ce0e KPbUIbsl, KOTOpble CHAOXKEHBI 151
9TOro OOpO3AKOH y ocHoBaHMs. KacTa ymieHa Bcex CpeCTB 3alllUThl, OOBIYHBIX Y APYTUX KacT, U
MOYTH 1IeJIMKOM noenaetcs [bpaiten, 1986, c. 13, 25, 256].

Crout cpopMynmpoBath 0011Iee MOTIOKEHUE: HEeSICHOCHU CAeOYermn NblMAambCsi PA3BICHUMNb 6Ce
emecme (0 HeM cM. [4-16, c. 92]).

Hao6opot, mpesk/ie rocroICTBOBABIIMI MPUHIIUAI «KaKI0€ SBJIEHHUE CIIelyeT UCCIeoBaTh B
ero crieruuke» HAYEro He JaJl AJ1s TOHUMAaHUS SBOJIOINHI, KPOME CAMOYCIIOKOSHH S TeX, KOMY He
HyXHa Teopus. [lepexomuts K crienmurke pasyMHO TOJIBKO TMOCIIE TIOCTAHOBKH MCCIIEAYEMOro 00b-
€KTa B psid Y BBISICHEHUS ero OOIIUX CBOWCTB.

Heckobko 4iieHOB psiia «30MOM-TIapa3suTu3M» Ha3BaHo paHee (4-08, ¢. 679-680). lo6aBum
K HUUM pa3ymHoe (0e3 KaBbluek) moBeneHue rpuoos [Roy, 2006; Tero..., 2010]. OtaensHbIN BUA
(HarpuMmep, rpud, MPOPACTAOIIKI CKBO3b TeJIo MypaBbs [Roy, 2006]) Bunencst 6uooram JUIb Kak
IIyTKa IPUPOJIBI, BIIOJHE paciudpoBaHHas, Koraa OblT Hal/IeH U U3yUeH sifl, yOUBAIOIIIA MypPaBbsl.
Jlaxxe TOT (paKT, 4TO MOPaKEHHBIN MypaBeil BRIOUPAET [Isl yMUPaHUsI MECTO, KOM(OpTHOE rpudy 1ist
Pa3MHOXEHHs], 3araJJOYHbIM He Kazascs. Y muiib cpaBHEHUE C APYTUMH MPUMEPaMH Mapa3uTH3Ma
OOHAPYKMIIO TN Psifl CXOACTB (HbIHE MMEHYEeMBbIi 30MOU-TIAPA3UTU3MOM), U PsiJi OTKPBLT OIMH U3
OOIIMX 3aKOHOB MPUPO/IBI, TPEOYIONIUI CBOETO eMHOTO MOHUMAaHUs. 3aKOH, B CBOIO OUepe/ib, eCTh
MIpUMep Pa3yMHOTO MOBE/IEHNsI KOJUIEKTHBA, KAKOBOE HbIHE OIpeesieT MPOOIeMaTHKY COLMATbHOM
SBOJIOLIUH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[TpouuTaiitTe 3Ty KHUTY LIEIMKOM, KYIHB IIOJHYIO JIeraabHYI0 Bepcuio Ha JIutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,

WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-

COOOM.
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