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Mpeancronme K ceabMOMY H3ZAHMIO.

[ES———

Cesbmoe u3szanue HacTosIel KHMKKM BBIXOAMT 10 CPaBHEHHIO C
TIPEXHMMH B CHAbHO nepepaGoraudom Buge. (jHako, mpH 3ITOM A HE
HMEA B BH.}I}" ﬂpHCHGCOﬁAHTb ee kK KEKHM“HHGYAIJ C}’]‘.HECTB}?I'GIEHM HPD—
rpammam. JOAZEH TMOBTOPUTH ¥ 3jeCh, Kak H B MPEAUCAOBHM K MEp-
8BOMY HM3JaHHIO, YTO ,3TO OTHIOAb He y4ebHuk, a wumenno Obmego-
crynnans Buoaorms, T.-e. maroxenue wompocos O6weit DBuororuu zas
YHTAaTEeAd, HE 06AaJaOIIEr0 HHKaKOH# CrelHaAbHON NOArOTOBKOH, Kpome
HaBbIKa K cepbesnoMy uTeHuio”. CunTasch nNpexje BCErO C UHTEPECAMHU
'T&I:EDFO YHTaTeAd, 1 CAEAAA HEKOTUPHB AOﬁEBAEHHH B OTAEAE, HGCBHIQ’EH-
HOM HaCAeJACTBEHHOCTH, a TaKke HECKOABKO paCUIHPHA H3AOKEHHE HO-
BbIX TeueHHt B aBOAIOLUOHHOM Teopun. Kpome TOoro caeran paz
MEAKHX HchpaBAeHHt M JobaBaenuil,  BCe H3AOKeHMEe pasOUTO Ha
AECATh TAAB BMECTO TPEKHHX CEeMHU,

[Noassyiocs caydaem BbiCKa3aTb 3J4€Chb MOK HCKPEHHIONO NPH3HATEAb-
HOCTP RCEM AMIAM, YKa3aBIUUM HA KEAATEABHOCTbH H3BECTHbLIX H3Me-
HEeHUH B KHHre, a Takke mssarteabctsy ,Ceareanr”, noszaborTusmemycs
06 yAYYUIEHHH BHEUIHOCTH 3TOTO H3AAHHA.

Jexabpp 1925 roga.




F'ANABA TIEPBAA.

Yro Takoe OMOAOrHSA, KOro HMEHHO NOHHMAKOT NOJ HMEHEM
OPraHH3MOB H KaK OHH JEAATCH.

O6yan 6Guororma n 6GuoroTmueckne HaykH. — [laperBa muBoTHBIX H pacTenmii u ux
waacenduxanus. — Bugz.—Pox n apyrue cucremarmueckne egunmusr. — Tnnbr xasotHOTO
UapcTBa M rAaBHbIE OTZEAB PACTHTEAbHOTO.

Obman Omorornms m GHoAOrHYUECKHE HAYKH.

CAoBo 6HMOAOTHSA, KAK U Ha3BaHUA GOABLIMHCTBA HayK, rpevyeckoe
v obosuauaer B NepeBoje Ha PYCCKUH ASHIK YYEHHE O KUBHU HMAM
HayKy O XKHUBBIX CYIIeCTBax, OpraHH3IMax.

[lonsitue o #HBBIX CymiecTBax, KOTOPBIM IMPOTHBONOCTABAAIOTCA TE€Aa
MEPTBOM NpHPOAbl, BOSHHKAO He cpasy. [lepsobmiTHOMY ueAroBeky, kak
¥ Tenepb MHOTMM AWKapAM HAM MaieHbKUM JeTaM, BCE OKpyxaollue
TEAa Ka3aAHMCb, BEpOsTHO, OAZHHAKOBO OAYIIEBACHHbIMH, H OH HE J€AaA
B 3TOM OTHOILUEHUH Pa’AHYMS MeXJYy HACTOSUIHMH KHBBIMU CYyLIECTBAMH
¥ TaKMMM NpejMeTaMi, KaK KaMHH, COAHLE, AyHa 4 JApyrde HeGecHble
T~Aa. Ognako nmocTeneHHO OCOGEHHOCTH MKHBBIX CYLUECTB CTAHOBHAHCH
Bce Goaee u 60Aee BaMeTHBIMM, [OSBUAOCH SCHOE IIPEACTABACHME O
KHUSHH M CMEPTH M, HaKOHell, CO3JaA0Ch IPABHAbHOE TOHATHE O KHBBIX
CYLIECTBaX, K KOTOPHIM H GbIAM OTHECEHBI KPOME 4YEAOBEKa BCE XK H-
BOTHBIE U PACTEHHA. .

tKugbie cymecTa HepeaKo Ha3bIBaIOT TaKKe OPraHU3MaMH. Caomo
ATO OYeHb JABHHMINHErO MPOHCXOXACHUA ¥ NPOH30IMAO 6Aarogaps AaBHO
yke NojMEYEHHOMY (pakTy, 4TO M HUBOTHbie M pacTeHus obirajzaioT
BCErJa H3BECTHHIM CTPOEHHEM, T.-&. YaCTH HX TeAa, Ha3blBaeMhle opra-
HaM¥, OTAMYAlOTCHA OAHAa OT APYroil H MNEKT pasAMYHOE Ha3HayYeHHEe B
MHBHH 9THX CYLLECTB. Ho.apoﬁuee o6 sToMm, BnpoueMm, mbi 6yaem roso-
QUTb HECKOABKO JaAblle.

[lepsonauarnuo Bce 6es PasAMYMA OPraHH3MBl, T.-€. H KHBOTHbBIH
¥ PacCTHTEABHbIH MHp, H3yYaAHCh OJHHUMM M TEMM Ke HCCACAOBATEAAMM,
HO IO Mepe HAKOMAEHHS O HHMX PasAMYHBIX CBEJeHUWIl NPOM3OUIAO pas-
AGMeHHE TPYAa W YYeHMe o. XHBOH npupoje pasbHAOCH Ha JBE.TAaB-
#bix Baykd. (OJHa M3 HHUX U3yNaeT TOAbKO KMUBOTHbIX M HOCHT HasBa-
H4e 300AOTHH, ZPYras NOCBALIAET BCE CBOE BHHMAHHE PACTEHUIM H
HaspiBaeTca 6oTaHHKOM]. . O6e aTti Hayky, KOHeYHO, OGAU3IKH JPYT. K
APYTYy 0O HEeAOMY PAJAY OOIIMX BOMPOCOB H 3aja4y, HO BCE Xxe Kakjan
#3 HEX HMeeT CBOMX HpejcraBuTeAeli U pacrmajaercs Ha pig Goaee Mmea-
'KHI OTJASAOB HAM AUCLHIIAHKH. '



6 UTO TAKOE BHOAOIHA

Oanako, ecAu 3TO Tak, TO 4YTO e MpejCTaBAseT u3 cebs 6GHoro-
I'HS M KAKOBO €€ OTHOWEHWe kK 300AorMH u Gotanuke? Hexoropnie
OTBEYAIOT Ha BTOT BOMNPOC TaK, 4Yro 6GoTaHHka ¢ 300AOTHel H mpes-
CTaBAAIOT M3 ceba B obwelt coBokynHoGTH OGHOAOrHMIO, T.-€. IOCAE-
HAA 3aKAlodaer B cebe Bce HamM CBEJEHHA O MAXHBOTHBIX H pa-
CTEHHAX, a 300A0TMA M OOTaHMKa — 3TO TOABKO JBa €€ TAaBHBIX
OTACAR.

[Togo6Has Touka 3peHHs BMNOAHE BO3MOXHA H BO BCAKOM CAyd4ae
OTHIOAb HE MOMEeT cuuTaThesi ommuboynoii. Tem He wMmenee, Bce xe
Ayduie, KOrja NpuxoiHTCH OBOPHTb O 300AOTHH M O OOTaHHKe BMecCTe,
HasblBaTh MX OHOAOTHYECKUMH HAyYKaMH, a 3a TEPMHHOM
OHOAOrHA COXPaHHTb HECKOADKO HHOE 3HaYEHHE.

Aero B TOM, YTO KaK TOABKO Mbl NPHCTYyNaeM K H3YYEHHIO Opra-
HU3MOB, ¥ Hac cef4ac #e NOAHHMAETCA PAJ BOMPOCOB, KOTOPbIE HEAb3S
YAOXKHTb B PaMKH HayK{ O RHBOTHBIX (300.&0:‘1{13 MAM HayKH O pacTe-
Husx (60TaHHKH), Tak Kak OHM SABASIOTCH O6ILMMM Arst TOH M Apyrofi.
Mur ckasaau y#e, 4TO GUOAOTHA €CTh HayKa O MHUBBIX CYLULECTBAaX HAHM
opranusmax. (AHaKO, 4TO TaKoe OPraHH3M: YeM KakJOe MHUBOE CY-
IECTBO OTAMYAeTCA OT TeA MEPTBOH DPHPOAbI HMAM OT AOBOro ymep-
wero cywecrsa? Bor nepsbii xe Bompoc, Ha KOTOpHIi CTpEMATCA
OTBETUTb K 300AOTH H 6GOTaHHMKM, KOTOPHIA OAMHAKOBO JAA HHUX HHTe-
peceH, HO B TO ke BpeMs MO cBoeH WHPOTe BHIXOAUT yXEe H3 PaMOK H
300A0THA M 6GotanukH. — (KuBBIe cCyllecTBa Ha3BIBAIOTCA TaK#e opra-
HU3MaMM, HOO MMEIOT pa3sAH4HbIE YAaCTH TeAa, OpraHbl: Kak Ke YCTPOESHO
pooblIe TEAO KaXJOro OpraHMaMa, HE3aBHCHMO OT Toro, 6yjer Am 3TO
KXHBOTHOE MAH pacTeHue, 4T0 obliero B CTPOEHHMH BCex rnpeAcTaBaTenel
H XHBOTHOTO H PaCTHTEAbHOrO LlapcTBa H KaKOe HasHAYSHHE HMEKT
BCe Te obiuue 4acTH, KOTOPble HaM NPH 3TOM YJAacTes y HUX obHapy-
#uTb?—DB KakuxX OTHOWEHMAX CTOAT APYr K APYTy MKHBOTHBIE M pacTe-
HHMA, U BOOOLIE KAKOBbI OTHOWIEHAS MEXJY OpraHH3MaMH H OKpPYyXalo-
me# ux cpegoli?—OTKysa ¥ Kak HPOMB0IIAM BCE XUBBIE CYIIECTBa,
HaceAsilolMe cefitac B TakoM rpoMajHOM KOAMYECTBE M pa3sHoOOpazuu
GOpM M 3eMAI0, H BOAY, ¥ BO3AYX?

Bor o6pasum Tex BOmpocos, KOTOPblE MOJHMMAIOTCA TOTYAC %€, KAk
TOABKO Mbl MOXeAaeM Traybxe NMpPoHMKHYTb B Goaee obwu#t Bonpoc, uro
Takoe BoOOmEe mnpeiscTaBaser H3 cebs xu3Hb, M pasobparbcs B ero
OTAEAbHBIX acTsX. A.pas 6HOAOrHA €CTb Y4YEeHHE O MH3HH, TO, KO-
HEeYHO, HMEHHO OHa M JOANHA OTBeYaTb Ha BcCe 3TO0, NPEeJOCTaBHB
300A0THM M 6GoTaHMRe paspemaTb Jpyrue, ObiTb MOXeT, He MeHee
BaxHble, HO yxKe GOAee cCreuuaibHbIE BOMPOCH!, KacaloMHecs K TOMY
€, TAaBHbIM 00pa3oM, MAM TOABKO MHBOTHBIX HAH TOABKO pacTeHui.
Taxum o6pasom, 6nororus m3ayvaer obiue BONMPOCH, Ka-
caloumuecAa BCEX XHUBBIX CYUECTB HAM OPraHH3IMOB,
noyeMy HHOTJa €€ U HaspiBaloT obmell 6moaormeit, coxpanas
repMUH 6HOAOTHA AAs Bcell COBOKYIHOCTH JaHHBIX 300A0THM H GOTaHMKH.
Aexo ojHako, KOHEYHO, OTHIOZb HE B Ha3BaHHAX, U MH O6yaeM Jas
KPAaTKOCTH roBOPUTh BCIDJY NPOCTO 0 Guoaorny, Mmes B BHAY B Hauleft
KHHAKe AHIDL 3Ty obmyro 6uonrormio. '
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Hapcrea :XWBOTHBIX H PAaCTCHHH H HMX KAacCH(pHKaDHA.

Ms nawero onpezerenuss 6GHOAOTHH BBITEKAET, 4YTO MEPBHIH e
BONPOC, Ha HGTUPHH MBI AOAXHBI JaTh 3JeCh OTBET, 3TO—4YTO Takoe
OpraHHaM, T.-€. 4eM KaxJ0e KHBOE CYLECTBO OTAHYAEeTCH OT MEPTBOrO
¥ oT Ter meptBoi npupoapi. (anako, oTBETHTH cpasy Ha Takoi Bonpoc
HEBO3MOXKHO, W BCS Halla KHMXKa 6yJeT CAYAHTb JAS 3TOW lLeAd, Tak
HTO TOABKO B KOHUIE €€ MOMKHO G}FAET, nojgepeass HTOIH, IOIIbITATbLCA
6oAee UAM MEHee paspelluTb ero.

I-IO TOH #xe [NPpHYMHUHE Mbl HE 6YAEM [OKa JaBaTb HHKaKOro ompeje-
AEHUs TOHATHIO OPraHM3Ma HAM AHUBOTO CYLIECTBA: OHO BbIACHUTCA M3
BCETO AaAbHEﬁﬂlEFO- BaHSHEE: Cpa3y #e CroBOPHTbCA, KOTO MMEHHO
NOHHMaAaKWT 04 HMEHEM OPpTAaHH3IMOB, HO 3TO HE MORET
BbI3BaTh yike kakux-Aubo satpyamenmit. Opraswsmoi—sTo Bce pacre-
HHA H EH%OTHI:IE, BKAKOHAaA CHOJda H 4YEAOBEKa, T.-€. BCE Te CYIUIECTBAa,
K KOTOObIM Mbl OpHAAracéM IIOHATHE MH3HH. Bce TO, HTO &AHBET H
obAajzaeT CaMOCTOSTEABHOK XH3IHBIO, KOTOpPas HAYMHAETCH POXAICHHEM
¥ 3aKaHYMBAeTCAd CMEPTbIO,—I0AXOAMT 104 IIOHATHEe OpraHusma. DBe-
AHKH HAH MaAbl 3TH CylWleCTBa, NMPpHHAJAEKAT AH OHH K THFAaHTaM KH-
BOTHOTO MAM PAaCTMTEABHOrO LapCTBa BPOJE CAOHA, KMTaZ HAH rpoMaj-
HbIX JA€PEBbEB, HAU Xe HAXOJATCS yKEe Ha Mpejerax BUAUMOCTH Jaxe
AASL MHKpOCKONA, B poje MeAbudamux 6akTepuil; 0japeHbl AH OHM Hpes-
BblYaifHO CAOXMHBIMH XHM3HEHHDBIMH OTIPABACHHAMH, KaK YEAOBEK, HAH Xe
AHU3Hb MX CBOZMTCS K HEMHOTMM MNPOCTEAIIMM (PYHKUMAM, KaK Y MUKPO-
CKONMHUYECKMX OPraHusMoB M BOoOlle y HU3NIHX NpejcTaBUTeAell xu-
BOTHOIO M paCTHTEAbHOrO0 LAPCTBAa; BEAHKAa HAH Maiaa ofwas npo-
AOAKHTEADHOCTD HX KH3HH, paBHasi Y OJHHX HECKOAbBKHM 4YacaM, Y
APYTUX HECKOAbKHM CTOAETHAM,— BC€ 3TO JAAf Hac Oe3pasAnyHO, Tak
KaK HaC HHTEPECYIOT 34€Chb TOADKO UﬁI.BHE NNPpOABAEHHA XKH3HH, a BCe
3TH CYILECTBa, HECMOTPA Ha CBOM Pa3sAHYMSA, ABAAIOTCA €€ HOCUTEAAMH
H TEM CaMbiM OTHOCATCA K MHPY OPraHH3MOB.

Mbl yxe ynoMuHai® O AEAEHHM MOCAEAHMX Ha ABe GOABLIMX TPYIILBI
HAH, Kak obbiunO BhipamsarTCdA, UAPCTBA-—UApPCTBO XKHBOTHDBIX H
yapcrBo pacreHuit. JereHHe 970 OTHOCHTCH K OYEHD OTAAAEHHDIM
BpEMEHaM, M NIPpEACTABACHH:A O TOM, YTO TaKOo€ HKHBOTHOE H HTO TaKoe
pacTeHHe, HaCTOAbKO O6llepacnpocTpaHeHbl, YTO JAAS Ha4Yara Ha BTOM
MOXHO TOXE HE OCTaHaABAHBATDCA, XOTA OTHOCHTEADHO HEKOTCPDbIX HH3-
IIAX MUBBX CYLIECTE He TaK-TO AErkKo pewuTb, CYMTATh AH HX 3a
KHUBOTHbHIE HAH Xe 3a pacTEeHHA. |

OaHako 04HOro AeAeHMA Ha 3TH ABE CAABHBIX IPYNbl OPraHH3MOB
6€3yYCAOBHO HEJOCTATOYHO, H NMOTOMY Mpexje BCEro APyroro HaM He-
06X0AHMO OCTAaHOBHUTbCA Ha TOM, KAK JEeAATCH OpPTraHH3Mbl—He-
3aBHCHMO OT TOTO, HPHHaiAEMaT AH OHH K XHMBOTHOMY HAHM K pacTH-
TeAbHOMY HapcTBy. Heapsa umeTb JeAo ¢ Kakoi-Buby2b ofummpHOH
rpynno#i mpeameToR, a TeM 60Aee HaYYHO HMBYYaTb HX, e NOMBITABUIHCH
NPeABAPDNTEADRO MPHUBECTH BCE OSTH MNpPesMEThbl B H3BECTHLIA MOPAZOK
MAM CHCTeMy. EcAu me BCHOMHMTD Ha MHHVTY, Kakoe IpOMajHOe pas-
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HooOpasue caMbiX PasAMYHBIX (POPM 3aKAlOYaeT B cefe M KMUBOTHOE H
pacTUTEAbHOE LapPCTBO, TO HEOOGXO0AUMOCTH BBHINOAHHMTH IPEABAPUTEABHO
BTO yCAOBHe cTaHeT ocoSenHo sicHoi. K Tomy me npu paspeurenun
aTOrO BOMpPOCa HaM cAeAaerTcs DoAee ACHbBIM B APYrof-—KOro MMEHHO I10-
HUMAIOT 10J UMEHEeM OpPraHW3MOB, Tak Kak 00a OHH HaxoisATCA B caMolfi
TECHOH CBA3# ZpPYr C APYroM.

Ypesppiuaiino xapakTepHo, YTO MOKa AAsi BCEX OPraHHM3MOB He GbIAO
CO34aHO NMPOYHOH K yA00HOH cucTeMbl, OHOAOrHYECKHE HAYKH, T.-€. U
300A0rus U OoTaHMKa, pasBUBAAMCH O4YE€Hb MEJAASHHO H, CTPOTO TIo-
BOPSA, A0 3TOrO BPEMEHH OHH [OYTH e€lle W HE CYLEeCTBOBaAM B BHJE
camocTosTeAbHbIX Hayk. HanpoTue, ycranoBaenue Takofi cucrembt jaro
MOILUHBIA TOAYEK JBHKEHUI0 DTHX JHCUHIAHH, KOTOpblE € TeX MOop H
pasBHBAIOTCA NOAHBIM X040M. Bor movemy u gas ofwe#l 6uororun
TOT OTAEA CHEeUHaAbHbBIX GHONOTHYECKMX HAYK, T.-€. 300A0THH H 6oTa-
HHUKH, KOTOPHIHl MOCBAILEH YCTAaHOBAEHHIO CHUCTEMBI XMBOTHBIX H pacTe-
Hul, NpeJCTaBAseT YpesBblYalHO OOABLIOH HHTEpeC M BHAYCHHE. Jror
OTAZEA HOCHT Ha3BaHHE CHCTeMaTHMKH HAH KAraccHpuUuKauuy,
NPy 4YeMm, €ro BOSHHKHOBEHHE OTJEAE€HO OT HAIIero BPEMEHUW BUEero Ka-
KAMU-HUOYAb JABYMA COTHSMH AT M OTHOCHUTCS K [epBOH IOAOBHHE
XVIII sexa.

[MTonbiTk co3janms cHCTeMbl MHUBOTHBIX W PacTeHMii JEAaAHCH He
pas ¥ paHbllle, HO OKOHYATEAbHO CIIpaBHACA C 3TOH 3ajavedl mBexcKuii
yuennt Kapa AuuEeH KOTOPOro ¢ HIOAHBIM IPABOM ¥ MOKHO CYHTATD
TBOPLOM CHCTEMaTHKH, TaK KaK BCEMH YCTAHOBAGHHBIMKM MM IMOHATHAMU
Mbl TIOAb3YEMCS B HeH M B HacToAulee BpeMs.

Cucrema Aunnes, usromeHHads MM B €ro 3HAMEHHTOM [1POU3BEAEHHH
,Cucrema npuposni“, koropoe Bbimao B 1735 roay, oweun npocra u
OCHOBBIBAETCSA Ha TOM Xe IpHHIIUIE, KOTOPHI MpuMeHseTcst U B MarTe-
MaTHKe IpH cuucAenud., Kak H3aBecTHO, JAs nociezHell LeAu pasau-
YalT E€AMHWIbl PAa3SAMYHBIX NOPAAKOB: TPOCTbIE €AMHHLBI HAM €ZHHHIIbI
NepBOTO MNOPfAAKa, ACCATKH HMAM €JHHHIbI BTOPOro U0PAJKa, COTHH
HAH eJVHHUIIBI TPEThero Nnopsika M T. 4., HPH YeM Kaxkiad M8 €UHML
BHICIIErO NOpfAAKa OOpasyeTcs M3 €AUHMII HHU3LIEro MNOpPAZKa: JAECATKH
M3 TPOCTbIX €AMHHI, COTHH M3 JecATKOB, THICAYH H3 COTEH H T. I.
[lpn nepsom ke B3TAfZe Ha Kakoe-HUGYAb 4YHCAO, Hanpumep, 1926, mbi
£pa3y BUAUM, YTO OHO 3aKAIOYAeT OJHY ThICAYY—3HAYHT, OTHOCHTCHA KO
BTOpOifl ejuHHLE YeTBEpPTOro HOPsAAKA, KPOME TOr0O B HEM COJEpPRUTCA
AGBATH COTEH—3HaYMT, B HpeJeAax BTOPOH THICAYH OHO NPHHAAAEKHT
K ee jecarolf eaunulle TpeThbero mnopsika, a, 3aKAOYasd elle JBa je-
CATKa M IIEeCTb NPOCTbIX €JUHHI, NPEeACTaBAseT U3 cebd wecTyio efu-
HHALY TPETbEro AECdTRa JaHHOH COTHH. OTOT crnoco6 06WeW3BECTEH H
ypeaBbigafHO npocT # yAofieH; ero-to Aumuedi W npuAOKIA K CHCTe-
MaTHKe XHMBOTHBiX H pacTeHui.

[Tozo6uo wucAam, Bce XMBOTHOS M pac'm'rmhnne uapcreo Gpia0 pas-
6uTo AmHHEeM Ha rpynibi MAM CBOEN0 poja EAMHHIB Pa3AHYHBIX 110-
pAIKOB, NPH YeM ¥ 3JeCh H3 HHSIIHX [TOCTeNeHHO 00pPI3YITCA BhiCIIHE:
HEecKOABKO CaAMBbIX HU3MiNX CHCTEMAaTHYECKMX eJHHH] HAM rpyni ep-
BOTO TOPAAKAa JalOT CHCTCMATHYECKYIO €AMHHLY HAH TPYHAY BTOPOrO
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nopAjKa, M3 HHUX TaK Xe I[IOAYHAKOTCA CHCTEMAaTHYECKHE eAHHHILb!
TPEThero NOPAJIKa—-CAOBOM, NPOMCXOZUT TO e CaMOE, YTO M B Mare-
MaTHKe.

Bna.

Yro ke, ogHako, CAeAyeT TIPHSHATb 3a CAMYI0 HHUSIIYIO €AHHHLY CH-
cremaTuku? Koneuno, ew wmomer 6biTh HE TO HAH MHOE OTAEABHOEC
AMBOTHOE MAH pacTeHHe, He Ta MAM MHas OTJeAbHasa ocobb, a Ta gopma,
K KOTOPOM OTHOCHTCA BMeCTe CO BceMd N0J00HBIMEH €H 3Ta o0cobb.
Orzerbrbix cobak, HanpEMep, MAHM KOWIEK HMMEETCA TPOMAaJHOE KOAH-
UE€CTBO, HO BCE OHH CXOAHbI JpYr C APYrOM B CYLWECTBEHHbIX Hep-
Tax M npejcTaBAfioT coboio ocobyro (GopmMy KHUBOTHBIX, KOTOPOH u
JaHO HasBaHue cobak¥d HMAM KOIIKM, Kak ApPyruM @opmMaMm JaHB Ha~
SBaHUS YEAOBEKa, AONIagH, KOPOBBl U T. 4. IJTO M 6YAYT Te HUBMWHE
CHCTEMaTHYeCKHe €JHHHIbl MAM TPYyInbl, C KOTOPBIX HaYHHAeTCA KAac-
CH(HKaUUA KUBOTHBHIX M pAacTeHHH, MpH 4eM Aad KakJoH Tako# rpynribi
YCTaHOBAGHO HasBaHWe BU Ja. |akum o6pasoM, BHJOM Ha3BIBAIOT
Kax Ayl IFpynny CXOxHX MexJy cobow B CymecTseH-
HbIX uYepTax ocobei, CXORKHUX HACTOABKO, YTO OTHOCHTEAbHO HHX
MO#HO TIO KpaliHeil Mepe mpeAnOAOKUTb, YTO OHH MPOUCXOAAT OT OAHOH
flepBOHAYaAbHOU mapnl ocobeil, T.-e. 3a BHJ CYHTAT KaXAy o
ocobyw dopMy KUBOTHBIX U pacTeHHHR, obo3Havaemy
ocob6bim umenem. [locreanee u 6yieT HasBaHHeM 3TOTO BHJA MAH
e€ro BUJOBBIM Ha3BaHHEM. :

Mbi ckasaau, uTO Bce MHBOTHBIE HAHM pPAacCTeHHA HAU OTJEAbHBIE
ocobu, OTHOCHAULAECA K OJHOMY BHJAY, CXOJHbl MexJy. cofow B cy-
{1ECTBEHHDBIX YepTaX, TaK YTO OTHOCHTEABHO HHMX BO3SMOKHO MpPEANOAO-
MeHHe, 4YTO OHM MPOUCXOAAT OT OJHOH mepBoHayaAbHOH mapbr ocobeii.
Takoe npegnoromenue, KOHEUHO, BIOAHE BOBMOXHO XOTA 6bl AAA Beex
Komek, cobak, A0gell HAM ocobGelt AI0OOro HKUBOTHOTO HAH PACTHTEAB-
soro Buaa. (OJAunako 3TO MMEHHO TOABKO MPEAMOAOKEHHE, KOTOPOE Je-
AaeTcst AAA TOro, 4Tobbl MOACHUTE, YTO IMOHMMAaTh MOJ CXOACTEOM B
CYIIECTEEHHbIX weprax. DBeib HH OJHH YEAOBEK He IOXOXK Ha APYIGro
BIIOAHE, HO CXOJACTBO MeXJy BCE€MH AIOJAbBMH B CYLIECTBEHHbLIX YEpPTax
uMeercs, Kak 3TO BHAHO H H3 TOrO, 4YTO BIIOAHE JOMYCTHMO MPEANOAO-
xeHHe, OYATO Bce A0AH TIPOMCXOAAT OT OAHOH eJUHCTSEHHOHR Napol.

APYyro# CTOPOHBI, CODAKM M KOWIKH TOXKE BO MHOTOM CEOKH APYT C
APYroM, HO yXE€ He RACTOADKO, 4TOOGBI H TeX K JAPYrHX MOmHO Oblro
NPH3HATD NPOHCXOAAIUMH OT OZHOH obme# mapH, noveMy MX U OTHO-
CAT K PaSAHYHDIM BHAAM.

Bo Bpemena Aunnes cymecTBoBaro oﬁmee y6exkzeHne, OCHOBBIBAO-
ileecs Ha JaHHBIX npexie Bcero OMOAMM, 9TO HEPBOHAYaABHO 6bIAO CO-
TBOPEHO NO OAHOH ejuncTBeHHO# nape ocobeilt kaxjoro BHAa, OT KOTO-
PEX K NPOM3OUWIAH MYTEM PasSMHOKEHHA BCE CYLIECTBYIOILME HbiHE ocobH
3THX BUMAOB. ,Mbl HacuMThiBaeM CTOABKO BUJOB, CKOABKO B HadaAe
SBAC COTBOPEHO Pa3AMYEBIX GopM“—pucar B csoe Bpewms Nasseit, H
8Ta TOUKa BpEHMA Ha BHAbl HMFPari JOBOADHO JAOATOE BPEMs — CBBHIMC
CTOAOTHA-—RAXKHYIO POAL B HAYEE,
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[lpaBuAbHO MAM HeNpaBHABHO TaKoe BO33pEHHE — ITO yxe JPyroH
BONPOC, NPH TOM BOMPOC, OYE€Hb BamHbIH AAA BCErO HAWero MOHUMaHH:A
Mupa opraunaMoB. Mbl ocTaHOBHMCA Ha BTOM HECKOABKO JaAblle, 3jeCh
K€ TOAbKO OTMETHM, YTO BO3MOXKHOCTb [POHMCXOXAEHHA BCEX OCObeH
KaxJ0ro BHJa OT OAHOH eJUHCTBEHHOH Napbl—TOADKO MPEANOAOCKEHHE,
HO npejNOoAOMEeHHE JOBOADHO CYLISCTBEHHOE, YACHAKWILEE HaM Ty CTe-
neHb CXOACTBa, KOTOPYH JOA#HbI HMETb MeXKAy coOOI OpraHusMbl JAsA
OTHECEHHs MX K OZHOH M Toit e Hu3WeH cHcTeMaTHYeCKOH rpynne
HAM BHZY.

Pox u ppyrue cucTeMaTHYECKHE €UHALLI.

Bcaea 3a Bugom, xoropnii siBasercs uusmed cucTemaTHyeckol egm-
HugeA—eaunuueil nepBoro nopsaka, JAuHHeeM ObiAH YCTaHOBAEHbI M
cAedyiollue cucTemaTHyeckie rpynmbl. Heckoabko 6amskux Jpyr k
APYTy BKZ0B 06pasyT po 4, 6AHM3KHE pOAbI COEAMHAIOTCA B ceMei-
CTBO, U3 CXOAHBIX APYT C APYrom ceMefiCTB COCTABASIOTCS OT P A AbI,
a M3 HHX KAaccbl. |akKoBbl rAaBHbIE [PYIbl KAACCH(PHKALMK #KHBOT-
HbIX M pacTeHni, KOTopbie GBIAKM ycTaHOBA€HbI J\MHHEEM ¥ yAepKarHCh
MOAHOCTDIO B HayKe A0 HAaCTOALUEro BPEMEHH.

[lpuBeaem oanu - zBa mpumMepa pacnpeseAeHUss KHBOTHBIX M pacTe-
HUH 10 9THUM CHCTEMAaTHYECKHMM ejWHMLaMm. DBosbmem cHauara He-
CKOAbKO BHJOB MHBOTHbIX, HalpUMep, AOMAIIHIOW KOIIKY, AbBa, THrpa,
AoMamHi0l0 cobaky, BOAKa, WIakara. Bce 8To oTaeAbHble BHADBIL, HO
OHM HE OJAMHAKOBO OAMBKH APyr K JPYIy: KoOWKAa, AeB u THrp obpa-
3yI0OT OJHY ECTECTBEHHYIo rpymmy, a cobaka, BOAK M lIaKaA — APYryo.
Mbi coeaunsem nosToMmy nepseie Tpu B ogur poa (pos Kouka), a zpy-
rue Tpu B apyroit poa (pos Cobaka). Oanaxo pogbl 9TH HE HaCTOABKO
GAM3KHM JpYr K APYrY, uTo6bl HX MOXHO O6blAO OTHECTH K OJHOMY
cemelicTBy, u, geficTBureabHo, poa Komka BMecte ¢ HekoTOpHIME APY-
rumu Goaee GAM3KHMH K HemMy poJamu (Hanpumep, ¢ poaom Phich)
otHocuTcs K cemeiictsy Komaupnx, a pog Cobaka u 6amskme k HeEMy
poabl (xorst 6b1 poxy Amcuua) oTHOCSTCH yHe K ApYyroMy cemeicTBy—
Cobaubux. O6a atTnx cemelicTBa OTAHYAIOTCH PAAOM CXOJHBIX OCO-
GennocTel, NOUEMy MX MOXHO MOMECTHTb B OJMH OTPAj, UMEHHO XHIL-
ubix (3Bepeit), a u3 orpsaia Xuwunix, Konbirrbix, O6esbsan u mHOTHX
APYTHX COCTaBAsETCs, HaKoHel, kAaacc MaexommTarownx.

Apyrofi npumep—yxe H3 pacTHTEABHOrO uLapcTBa. Bosbmem paAz
HAallMX JAepeBbeB: cepebGpuCTHIi TOMOAB, OCHHY, HBY-6pejuny, Bepby,
Geayio Gepesy u pacTyuyro Ha cesepe KapAukoByio Gepesy. [Ilo ue-
AomMy paAy ocobenHocrell MX yZ06HO CrpynmupoBaTb B TPH poJja: pog
Tonoab, k koTOpOoMy OTHOCATCA cepe6puUCTLIi TONOAD M OCHHZ, PO
WUsa, kyaa HyxHO oTHecTH MBy-6pesuHy u Bepby, u poa Depesa c 6Ge-
Aoit M KapAukoBoit 6epesoit. [lpeacraemrean pogo Tomorar u Hea
MMEIOT MYXCKHE M KEHCKHME LBeTbl Ha PasAMYHBIX pacTeHusix (Tak Ha-
3bIBAEMbIE ABYAOMHDIE J€peBbs), HANPOTHB, Yy PAa3AHYHBIX Oepes OHH
6bIBAfOT BCErda Ha OJAHOM pacTenun (OAHOAOMHBIE JepeBbs). ITOT
NPHU3HAK HacTOABKO BameH, YTO MepBble JBa PoJa NPHUXOAHTCA OTHECTH
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Kk oguomy cemeficry (MBosnbie), a pos Bepesa—x apyromy (Bepesosbie).
O6a atn cemetictBa oTHOcATCA K 0aHOMY oTpaay — CepemkouseTHbIX,
a 3TOT OTpA BMeCTe CO MHOTHMMH APYyrHMH—K kAaccy Iloxpbitoce-
MEHHDIX .

Takxum ofpasom, pasobpaHHbIE HaMH OTHOWIEHMA MOLYT ObiTh Ha-
FAAAHO M306pakeHbl B BHAE CAEAVIOLIMX CXEM:

Bagw NI he Twp M g [,
Poamn Komka Co6aka

CCETMBeaﬁ‘ Komaupu COS?:’I'{!:H
Orpsanl Xduunie

Kaacch Mﬁemnﬂ:armgﬂe

Buas O Ooe M ps,  Bum Kepuor
Poamn Tonoan Hea - Be[;eaa -
C::’;&ﬁ' H;oame Bepe;oah:e ]
Orpsawm CepemK;gBETHble

Kaaccn HOKpDITI}::BMEHHhIE

QueBuano, xaxabit BMA, uMes cBoe CcoOBCTBEHHOEe BHAOBOE Ha3Ba--
HHE, OTHOCHTCH KPOME TOro K ONpEeAEAEHHOMY pOAy, ceMeHcTBY, OTPsIAYy
¥ kAaccy. B maTemMaTHke INpPH KakAOM uHuCAe O6A3aTEABHO YKa3bl-
BaETCA €r0 MeCTO CPeid €JAMHHMIl NepBOro, BTOPOTO, TPETHEro M T. J..
NOPAAKOB, T.-€. CKOABKO B HEM COAEPAKHTCH TMPOCTHIX € WHHI, AECATKOB,
coTeH M mp. lak e MOXHO OblA0 6bl MOCTYyNaTh M B OGHOAOTHH, HO
ciocob @TOT BbIA 6Bl MaAO NPAKTHYHBIM, TaK KaK, E€CAM OZHOTO BHJL0--
BOrO HasBaHUA HHOrga GbiBaeT W Hezocratouno (ykaxem xoTa 6Gbl Ha
Hawy cobaky M KOWIKy, BHAOBOE Ha3BaHHE KOTOPbIX 6ydeT Jomau—
HAR), HO [pH NPHCOEAMHEHMHM K HeMy elle U JoZ0BOro yke HUKOria
HEAb3s OWMOUTBCS, O KAKOM MMEHHO MKXUBOTHOM HAM PACTEHMH HAET
peub. B Bugy srtoro Aumneem u 6piA0 Tpesromeno ob6O3HauATh-
KamAblfl BHJ ABYMs HasBaHWAMH: POJOBBIM M CTOAIUMM 3a HHM BHAO-
BbIM, M B BTOM M COCTOMT CYIUHOCTb BBEAEHHOl um JBo#HOH HoO-
MEHKAATYPbl ZAS BCEX AHMBOTHBIX M PAaCTEHHH, KOTOpas HACTOABKO-
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yao6ra, 4To cmoco® 3TOT HEMEeAAEHHO BOWIEA BO Bceobulee ynoTpebie-
uue. Ilpu aroM, B peasx ofero yzo6crea, BCe HaspaHusi B CHCTe-
MaTHKe JalTcA HE Ha pasAMYHBIX, a Ha OJHOM —— HMEHHO Ha AaTHH-
CKOM—#3bIK€, M Ka#joe TaxKoe Ha3BaHHE, pa3 OHO K&M - HHOYAb yike
ObIAO DPEJAOKEHO AAS TOT'O MAH HHOTO BMJA, ABASIETCA C TEX NOP AAA
Bscex obszaTeAbHbIM.

IlpuBe 1eM HECKOABKO NMPHMEPOB TaKHX HAYYHBIX Ha3BaHWEl AAd Tex
MUBOTHBIX M pacTeHuii, O KOTOPbIX TOABKO YTO IUAa peub, No 3To#H
ABOHMHOM HOMEHKAAQTYPE, HO Yik€ HE TOADKO MO-AATbIHH, a M [0-PyCCKH:

Komxa gomawssas . . . . . . Felis domestica
Komka aes. . . . . . . . . Felis leo
Komka turp . . . . . . . . Felis tigris
Co6aka gomammssi. . . . . . Canis familiaris
Co6aka Boak . . . . . . . Canis lupus
Tomoan cepebpuctwmiii . . . Populus alba
Tomoan ocuma . . . . . . . Populus tremula
Bepesa 6enraa. . . . . . . . Betula alba
bBepesa xapamkomas . . . . . Betula nana

THHB[ KHBOTHOIO HapcTBa H rAaBHbLIE OTACALI PACTHTEABHOTO.

Taxum o6pasom. no Aumnero nusweil cucreMardueckoR eauHAUER
sABASIercs BHJ, a Buiclled—ixaacc. Yucao mocaesHux mepBoOHavaibHO,
6Aarozaps MarOMy 3HAKOMCTBY C (KMBOTHBIM M PACTHTEABHBIM MHPOM,
6blAO CPaBHUTEAbHO HEBEAHKO, HO 3aTeM CTaAO OBICTPO yBEeAHYHBATHCH,
‘Tak 4TO ABHAACb HEODX0AMMOCTb YCTaHOBHTb €IIE OJHY BbICILYH CH-
CTEMATHYECKYIO €AMHHLY, B KOTOPYIO MOXHO 6piro Obl coeaMHATD O6AM3-
®KHE APYr K APYTY KAacchl. -

To u 6bIA0 caeraHo yxe B Hauaae XIX croaerus (panuyscrum
yuensiM Mopmem KrioBpre, koTopniii BBEA B 300AOTHIO HOHSTHE
Tuma. [log 3THM vMeHeM OH NOHHMMAaA COBOKYIHOCTb BCEX TEX dopM,
KOTOPBIE, OTHOCACh K Pa3sAHYHBIM CHCTEMATHUECKAM €JAHHHIIAM, HauHHaA
OT BUJOB W KOHYas# KAACCaMH, HMEIOT OJHMHAKOBOE pacloAOKEHHE Ha-
PYMHBIX W BHYTPEHHHMX 9acTeif WAM OJMHAKOBBIH, KaK OH BbIPamaACH,
nAaH cTpoeHus. BosbmeM, Hanpumep, HECKOABKO KAACCOB KHMBOT-
HbIX, MPEACTABHTEAM KOTOPbIX Hanboaee wu3BecTHbi: 3BepeH HAM Mae-
KONUTAIOWINK, NTHL, PbI6, HAaCeKOMbIX, Maykos M pakoB. Crpoenue kak
HapykHOE, Tak M BHYTpeHHee y Ar060ro sBeps, nTHUb MAH peibLI Dpu-
HAUSUTEABHO 0JHHAKOBOE: BCE OHM HMEIOT BHYTPH CBOEIO TeéAd CKEAEeT
M3 KocTeif, HX BHYTPEHHOCTH pacClIOAOXKEHbI CXOAHbIM 00pa3soM, TeAO
.COCTOHT M3 T'OAOBBI, TYAOBHIA M XBOCTa, K TYAOBHUY NMPHKPENAAIOTCA
HOTH, KPBIABA HAHM OOKOBbIE MAABHUKY, OODIKHOBEHHO B YHCAE ABYX
flap ¥ T. 4. Daarogaps aromy Bce BTH KAACCbl MOKHO COEJMHMTDL B
©XHH THII — THN |I03BOHOYHDIX HKHBOTHBIX, KaK HX OGBIMHO HaBbIBalOT.
Copepiierro MHOM tAaH CTPOEHHA HaOAIOZAETCA Y AOGOrO HACEKOMOTO,
{layKa HMAH paka, HO H B5TH (DOPMbI YCTPOEHBI TOXKE CXOAHO JPYyr C
ApPYroM KakK BHYTPH, TaK M CHApPyXH: JZOCTATOYHO YKa3aTh, 4YTO Y BCEX
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MX TEAO COCTOHT ¥3 YAEHMKOB WM HECET ZOBOAbHO BOABLIOE YHCAO YAE-
HHUCTBIX &€ HOMEK, HET DHYTPEHHEro CKeAeTa, HO 3aTO MMEETCA TBep-
Ablll Hapy#HBIH NavObIpb W T. 4. OJTH KACCbl COEAHHAIOTCA MO3TOMY

B Apyro#t tanm — tHn YAeHUCTOHOrMX MHUBOTHBIX.
Ce HM3BECTHBIE B Er0 BpEMA KAACChl #KHMBOTHBIX KioBbe cBeEA K ue-

ThipeM raaBebiM Tunam: | losBoxounsix, Uaenucroix, Markoreanix u Ay-
uHCThix *kHMBOTHbIX. (O ABYyX mepsbIX THIax Mpl cefiyac TOBOPHMAH; K
Msarkorearim uan MoarrockaM OTHOCATCS pakyuwikk, YAWTKH, Kapaka-

Puec. 1. Ilpegcmasumeiu wemvipex munos Xsw-=z I — wmeonua (Ilossonourste),
2 — mporoHomk1 (Yrenncrste), 3 — 6esay6za (] farxorensre), 4 — mopckasn 3pesna
{Ayuncraie).

THIDbI H MHOIHE JApyrue q]DthI, }" I‘EQTQPHK TeAD MATKOE, HepacheHﬂH--
HOoe M y GOALIIMHCTBA MOKPBITO PaKOBHHON; HaKOHEU, TeAO AyuucThix
COCTOMT M3 OTAEABHDBIX AyueH, MMeeT AyqeBOe CTPOEHUE, Kak y MOp-
CKMX 3me3a, emell, Megys, koparros. Pasanume memazy naamom crpoc--
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HUS derbipex rAaBubix THnoe Kioebe scho BugHo Ha puc. 1, wa koTto-
pOM H306pakeHO MO OZHOMY MPEACTABHTEAID KaXKAOTO W3 STHX THIIOB.

[To mepe zarbmefimiero pasBUTHA 300AOTMH YUCAO TUNOB KHUBOTHOTC
1lapcTBa, Kak Mbl cefiuac yBUAHM, 3HAUHATEAbHO yBeAMduAaoch.—B 6ora-
HHUKE MOHATHE THIA HAM Booflle CHCTeMaTHYeCKOfl rpynmbl Bbille KAacca
TepBOHayaAbHO He npumensiock. (OgHako B mocaezHee, BpeMS M YHCAO
KAACCOB pACTEeHHH HACTOABKO YBEAMYHAOCH, YTO HX COEAMHAIT TENepb
8 HebGOAbBIIOE YHCAO TAaBHBIX OTJAEAOB, KOTOpbie BIOAHE MOXKHO
.CPABHMBATb C THIAMH B 300AOTHH.

Onucanne Bcex 3THX THNOB M OTAEAOB, & TaKKe KAACCOB, OTPSAOB
¥ APYTHX CUCTEMATHUECKHX I'PYMI MUBOTHOTO M PACTHTEABHOrO LAPCTBA
€CTh AEAO y&Ke CUELHaAbHHIX OHOAOrMYECKMX HayK — 300A0THM K GoTa-
wuku. OgHako ars zarpueflmero 6yzer HeGecrnmoAesHO Ha3BaTb 34eCh
TAABHbIE THMbl XUBOTHOrO LAPCTBA M OTAEABI PACTHTEABHOTO LAapCTBa
# YK&3aTh, kKakue POPMbI U3 YHCAA HANOOAEe U3BECTHBIX K HUM OTHOCATCA.

Tak, B XUBOTHOM UapcrBe Bblcmum TUnoM 6yayr [losBonou-
HBle, K KOTOPHIM OTHOCATCA KAacchl Maekomuraromux HAM 3Bepef,
Truyg, Ilpecmpikaroiguxcs wAM yemyiuarbix ragos (swepuubl, 3mew,
‘yepenaxu U AP.), JEMHOBOAHBIX MAH TOAbIX razoB (Asarywku, xabbi,
TpuTOHbl ¥ 1p.) ¥ Pni6. Be& sTo Qopmbl, XOpomo H3BECTHBIE Kam-
AOMY, a O TAABHBIX OCOGEHHOCTAX WUX (BHYTpEHHEM CKeAeTe, OTAEAaX
TEAa) MBI TOABKO YTO TOBOpUAM. Uremuctoie musoTHbie KioBbe pas-
6uThl TEnepb Ha JBa OTAeAbHbIXx THna. (OaMH U3 HUX—TOXKE TOABKO
4yTo yrnomuHaBmuiics Tvin YAeHUCTOHOTrHMX, NOAyuMBmIMiA CBOe Ha-
3BaHHE OT PACYAEHEHHS HE TOADBKO T€Aa, HO M HOKEK Ha OTJEAbHbIEe
YAEHMKH, NPH YEM BCE TEAO HX NOKPHITO TBEPABIM HAPYKHBIM TNaHIbI-
pEM: CI0Aa OTHOCATCA HAaCEKOMble, MHOFOHOMKH, NayKH, Paku M T. A.
Apyro#i ThN, npeAcTaBUTEAM KOTOPOrO TOXKE HMEIST HHOTJAa YAEHHCTOE
Tero, modemy KroBbe M COEAMHAAN HX C YAEHHCTOHOTMMH, HO Yy HHX Yke
HUKOrJa He 6bIBA€T YACHHCTHIX HOMEK, 3T0 YepBH, K KOTOPHIM OTHO-
.cATcsA U3 GoAee U3BECTHBIX (POPM JOXKAEBOH 4HepBb, NHABKA M PA3AHY-
#Hble TAMCTHI, MAPasSUTHPYIOUIME B JAPYruxX :MHBOTHBIX M B YEAOBEKE.
Haxonen, yerseproiit Tun—Moanrocku uau  Markoreasie, 06 oce-
‘6EHHOCTAX KOTOPBIX TOADKO 4TO GbIAO YNOMAHYTO.

Haspauubie yeTblpe THna B AHMUe HX TAaBHBIX [pejcTasdTesci B
ofueM XOpPOIIO M3BECTHbI Kaxiomy. [0pasjo MmeHee 3HAKOMO GOAb-
IIMHCTBO C YETHIPbMS HUSLIMMHM THUMAMH MWBOTHOTO LAPCTBA, TaK Kak
TPU M3 HHX 3aKAIOYAIOT, TAABHBIM O6pa3’0OM, MOPCKHUX #MBOTHBIX, a YET-
BEPTHIi—QOPMbI, HACTOABKO MEAKHE, YTO MX He BHAHO MPOCTBIM rAa-
som 6es momomu mukpockona. KMwmewno atu dopmbt Kiosbe u nassizaa
B cBOoe BpeMms J\YYHCTBIMM KHBOTHBIMH. 3J€Cb Mbl TOABKO HA30BEM
3TH HU3WME THOBI: 3710 6yAyT, Bo-mepebix, Mraoxomue (mopckue
3BE3Abl, MOPCKHE €H, MOPCKHE AMAMM 4 Zp.), BO-BTOphX, KHiueu-
HONMOAOCTHBIE (MOAUIBI, MeAy3bl, KOPAAADBL), B-TpetsuX, [ y6xu w,
HakoHel, [lpocTefimue, Kyjga OTHOCATCH, KaK BHAHO IO UX HasBa-
HHIO, HanboAee MPOCTO YCTPOEHHbIE XKHBOTHbIE, MPH TOM MEAbYalIIMX
HAHM, KaK TOBOPAT, MHKPOCKOUHYECKMX pa3MepoB. OTO M 6YAYyT raas-
‘HBI€ THMbl KUBOTHOTO LIapCTBA, HAYMHAS C BLICIUMX H KOHYas HUSIIHMH.



I'AABHBIE OTJEABI PACTHTEABHOTO IIAPCTBA 15

UHCAO TAaBHBIX OTAEAOB B PACTHTEABHOM LAPCTBE €lIe MEHbINE: MX
HaCYMTHIBAIOT OOBIYHO 0ATH. DpicuMA GopmMaMH Cpeld pacTeHui
sBAArOTCA Tak HasbiBaemble Cemenubme uam liserkosmnie, xoro-
pPbi€ PasMHOMAIOTCA NPU NMOMOLIM LBETOB M CEMfAH; K HHUM OTHOCHUTCH
GOABLIMHCTEO M3BECTHBIX BceM pactenuit. DBropnim kpymmeim orzerom
asastores [lanopornukoo6pasubie, Kyja orHocarcs u3 Goaee
BHAKOMBIX (POPM NAMOPOTHHKH, XBOWW H THAAyHBI. 3a 3TUM OTAEAOM
cAeayer Tpernit orgeA—Mxu, a 3a HuUM ABa caMbIX HMBIIUX OTAeAa
pactureAbHoro uapctsa: [ pu6st u Bogopocan, npu uem moj so-
AOPOCAAMH HE CAeJyeT MOHMMaTbh, Kak 5TO ObiBaeT B OOuIekUTHH, BCS-
KHE BOJASIHbIE PaCTEHHUA, a TOADKO CaMble HUBIIME PACTHTEAbHble (OPMDL,
AMIIEHHBIE AHCTbEB, KopHeli M Boobiuie ocolBIX OpranoB TeAa, Bpoje
0b1en3BeCcTHON 3eAeHOH THHBI.

Puc. 2.t Upe.acnmsummu tAQBHBLX OMAEA08 PACMUMEABHO0 uapcmea: 1 — ceMmenmoe
pacreHHe, 2 — nanopotumk, 3 — mox, 4 — rpub, 5-— BOZOPOCAP.

Ha puc. 2 nsobpaxenHo mo oaHOMY W3 NpejCTaBHTEASH Kakaoro Hs
THX TCCAABHBIX OTAEAOB P&CTHTEABHDPG I;!,apCTBﬂ., H MBI BHAHM, Ha-
CKOABKO H 341€Ch ITAdH CTPGE‘-HHH KagJ0r0o 3 HHX OTAHYaeTCH OT AaHa
CTOOEGHHMA ADVIHX.
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SameTunm, YTO MPEACTABUTEAH YETbIPpEX HHUSIIMX OTAEAOB Cpejd pa-
CTCHMI He MMEIOT HHKOTJa IBETOB H PasMHOMKAIOTCA HE IIpU [TOMOLLM
ceMAH, a NPH [OMOIUM CNOP; HUX HPOTHBONOCTABAAIOT IMO3ITOMY HHOrAa
BbICIIMM HAH CEMEHHbIM PacTeHMAM I[0J HMMEHEM CHOPOBBLIX pacTeHHil,
XOTH IPH DTOM HE CACAYET YIycKaTb M3 BUJAa, YTO CEMEHHbIE — BCEro
OAHH OTJEA, a CHOPOBbIE 3aKA4YaloT ux HeckoAbko. Comepiuenso tak
A€ HEPEeZKO BCe HU3IIKE THUMbl KMBOTHOTO LIAPCTBA, Y NPEACTaBUTEAEH
KOTOPbIX HET HACTOSIIEr0 BHYTPEHHETO CKeAera, HaspiBaloT OGecnosso-
HOYHBIMY, TPOTHBOMNOCTABASA HX (IO3BOHOYHBIM, XOTH IIOCAEAHHE ABAA-
OTCA TOABKO OJHHM W3 TUNOB, a K 6eCHO3BOHOUYHBIM OTHOCHTCHA LEAbI
psiA THUIOB.

Taxum o6pasom, OCHOBHOE pasjeneHHe BCErO MHPa OPTaHHU3MGB
TaKOBO —

HKusoTHbie: Pacrenus:
[lozeonounsbIE . CemeHHBIE HAM HBETKOKLIE,
Yaeuucronorue. I[ManoporurkooGpasunie.
Moaarocku. Mxu.

Yepsu. [ pudnr.
HMraokomxue. Bogopocau.
Kunumeunonoaocrubie.

[y6ku.

[Mpocrefimue,

Tenepb, MOAYYHB HEKOTOpPOE I[PEeACTABAGHUE O CHCTEeME HKilBOTHOTO
i PAaCTHTEABHOIO LAapcTBa, Mbl MOXeM O6pPaTHTBCS K PAaCCMOTPEHHIO
Tex OOLIMX BOMPOCOB, KOTOpPbIE KAacalOTCA HE Kakoii- Bubysn oaHol
TPyNmbl OPraHM3MOB, 4 BCEX XKUBBIX CYUIECTB B LEAOM.




T'ANABA BTOPAA

Kak ycrpoeno Tero kaxjoro opramusma.

Anaromun.— Opraimi u ux cucremst. — Tkamu. — Kaerounas teopus.— Crpoenne
kAeTkH . — Oco6eHHOCTH PACTHTEALHHIX KAeTOK. — BbiCIuas cTeneHb OCAOMHEHMS KAGTKR

y uHby30puH.
Anartomun—Oprager m UX CHCTEMBI.

Hrak, kak ke yCTPOEHO TEAO KamAOrO OPraHMsMa, HE3aBHCHMO OT
Toro, 6y4eT AM 3TO XUBOTHOE HAM pacTenue? Ha aToT Bompoc oTse-
YaeT TOT OTJEA 300A0THH M 6GOTaHMKH, KOTOPbIi HOCHT Ha3BaHHWE aH a-
TOMWUYU H OOLIME BBHIBOABI KOTOPOTO IPEACTABASIOT GOABLION HMHTEpEC
‘¥ Ars 6uorormu. AmaTomus ogua u3 Hauboaee cTapbix GHOAOTHUECKHX
AMCUMIOAKH, TaK Kak CTPOEHHE YEAOBEYECKOIO TeAa HM3y4aloCh elle
B APEBHOCTH, a CTPOEHHE HUSIUMX XHUBOTHBIX H PACTEHHit H3yHaeTCHq YKe
¢ XVII croaerns.

O xapakTepe CTPOEHHs RUBbIX CYLIECTB JaeT HaM M3BECTHOE MpeJ-
CTaBAEHHE YCTPOHCTBO Hamero COOCTBEHHOIO YEAOBEYECKOrO TEAA.
KaxzoMy M3BECTHO, HTO OHO COCTOMT H3 JOBOABHO GOABILOTO YMCAA
OTAEAbHBIX YacTeil, OTAMYAIOLIMXCA APYr OT APyra ¥ CBOMM BHAOM X,
rAaBHOE, TeM HasHaUYEHHEM, KOTOPOE€ OHU MMENOT B XM3HU YEAOBEKa,
MpY YeM O5THM YaCTH Ha3bIBAIOTCA O PTaHAaMH. |aKk Kak Takue xe
OpraHbl MPHCYIUX ¥ GOABIIMHCTBY APYCHX AHBBIX CYLIECTB, TO OTCHOJa
M HMX Ha3BaHHE— OPraHU3MBI.

Ofiiee yucAO OpraHOB B TEAE YEAOBEKA JOBOABHO BEAHKO, H JAdA
ya06cTBa pPacCMOTPEeHHA HMX KAaCCMPUUHPYIOT U3BECTHBIM 06pa-
30M, COEAMHAA B OTJEAbHBIE TPyl BCE TE OpraHbl, KOTOpbie pabo-
TAIOT B OJHOM M TOM € HalPaBAGHMH U AAA OZHOR M TOM ke LerH.
[lpu aTOM MOAydYalOTCs Tak Ha3blBaeMble CHCTEMB OPraHOB. 1ak,
HampHUMep, HAWM MHILEBOJ, XEAYAOK, TOHKHE M TOACTbIE KHILKH, I€YEHb,
MOAXEAYAC IHas KEA€3a M EUIE HEKOTOpble JAPYrHe KEAE3bl CAYAKaT AAA
MepeBapHBaHHA [HILK: HMX COCAMHAIOT MOJTOMYy B CHCTEMY OPraHOB
nuiueBapeHus. Bce KOCTH Hallero Teaa BMECTe C COEAMHSIOWIMMH HX
cBsA3KaMu 06pasyloT, yxe JPYTyI0 CHCTEMY OPraHOB—CKEAET MAHM CKe-
AETHYIO CHCTEMY H T. 4. |

B obuiem y uEAOBEKA U Y BBICIIMX HUBOTHBIX MOXKHO YCTAaHOBHTD
10 cucrem opranos: . :

1) cucTeMa NOKPOBOB, Ky4a OTHOCHTCH KOXa C €€ Pa3AUYHBIMH
npuiarkami (HanpuMep, BOAOCHI), KOTOpas CAYKHT AAS MOKPLITHA TEAa;

2) cxereTHasn cucTeMma (KOCTH ¥ CBA3KH), CAyAallas JAA ONOPHI
H MOJAEpAKH MATKHX yacTelt TeAa;

2
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3) cucTemMa MyCKYAOB, KOTOpble CAYHKAT AAN NPUBEAEHHUS TeAa
M ero pPasAHYHBIX OTAEAOB B JBMMEHUE;

4) cucrtemMa OpPraHoOB NUILEeBAapEHHHA O KOTOPO# Mbl yme
rOBOPHAH; :

5) cucTeMa OpraHoOB ABIXaHUA, K KOTOPHIM OTHOCATCA Aer-
KHe, ABIXaTEAbHOE TOPAO, TOPTaHb;

6) kKpoBEHOCHAA CHCTEMa, CAysamaa Aas ofpauieHus COKOB
B TeA€ H COCTOAUlas 3
cepAlua ¥ COCYJOB;

cucTeMa Bbl-
AEAUTEABHbIX Opra-
HOB, Kyia OTHOCHTCH
TIOYKH C HMX BbIBOAHBIMH
MY THAMEH,

8) cuctema noao-
BBIX OPraHoOB, T.-e.
AWYHUKE V CaMOK H ce-
MEHHHKH V CaMLOB M HX
MPOTOKH;

9) HepBHas Ccu-
cTeMa, COCTOSIUAsA M3
LEeHTPAaAbHOTO OpraHa—
MO3ra—H M3 OTXOJASAUIHX
OT HEero HEpBOB, MpH
yeM [epBbiH IIpH Tocpej-
CTBE MOCAEJHUX YyIpa-
BASIET A€ TeAbHOCTBIO
BCEX OPraHOB TEAa;

10) cuctema op-
TaHoOB YyBCTB, T.-€.
OpraHbl 3peHus, CAyXa,
: , oBOHAHMS, BKyca M Tak
Puc. 3. [uapa (yseamuesa B 10 pas): 16 — pawok, HA3bIBAEMOro KOMXHOTO
noHMaHHBIA WYNaAbLeM THApel, { — CeMeHHHE, MY — 4yBCTEA.

; nouxa, Tak ycrpoeso Teao

: BbICILIMX MNpeACTaBHTEAEH
AMBOTHOTO LIapCTBA: YEAOBEKA M NO3BOHOYHBIX KHMBOTHBIX. Y BBICIIHX
6eCnO3BOHOYHBIX (UASHHCTOHOIMX, MOAAIOCKOB) Mbl BCTPETHM Té #*e Ca-
Mbleé CHCTEMbI OPraHOB, HO 3aTe€M, eCAH CHOYCKaTbCs JaAee BHH3 IO Ku-
BOTHOH AECTHHIE, TO 3TH CHCTEMbl HAYHYT MpeXJje BCEro yNPOWAThCH,
CBOAUThCA Kajkjasd K 3HAYHTEABHO MEHBIIEMY YHCAY yke Goiree NpocTo
YCTPOEHHBIX OPraHoB M, HaKOHell, HEKOTOpble M3 HHUX COBEPIIEHHO
HCYE3HYT. o '

Bosemenm, nampupep, caMoro Hu3IIEro NPeACTABMTEAs THNa KHINEY-
momorocTHEIX —ru Apy (puc. 3). Dro HeGoAbIIOE HHBOTHOE, 4YacTO
BCTpeualolleecs B HAUIKX INPECHbIX BOJAX, HMeeT BHA TPYOKH, OJuH
KOHEL] KOTOpPOil TAYXOH M NpPHKpenAdercs K PasAHuUHbIM NPEeAMETaM,
a Ha ZpYyroM KOHUIE €e IIOMelIaeTca OTBePCTHE — POT, OKPYHeHHbil
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IIyaAbLlaMi, KOTOPBIMM THApa 3axBaTbiBaeT Jo6biuy (15). Ecam paspe-
3aTh Trujpy BAOAb (puc. 4), TO BHAHO, 4YTO OHAa COCTOMT U3 ABYX
€AO€B — HapyxHOro (H.C) W BHyTpeHwHero (B.C), Tpu YeM NOCAeAHHI
OKPY:XKaeT Ty MOAOCTb B TeAe TMAPBl, B KOTOPYIO BeAeT poT (P) U KoTo-
PYIO HasbIBAIOT INHIIEBAPUTEAbHON MAM KMIIEUHOH NMOAOCTbIO. laK Kak
Y BCeX NpeACTABHUTEAEH JaHHOTO THMNA HHUKAaKUX JpYrux MoAocTel
B TeAe HeT, TO OTCI0Za W Ha3BaHMe — KHIIEYHOMOAOCTHBIE. BHyTpeHHni
CAOH TeAa THJZPbI BMECTE G NHILEBAPH-
"TEABHOH MOAOCTBI0 M PTOM MOWMHO NpU-
PaBHATh CHCTEME MHILEeBapUTEAbHBIX Opra-
HOB JpYrHX (KHBOTHBIX, a HapyXKHbIil
caoft — cucreme noxposos. Oauako, B no-
CAeJHEM HMEIOTCS U DAEMEHTbI, KOTOpble
‘OTBEYAIOT MYCKYAbHBIM, YyBCTBATEADHBIM
¥ HEPBHBIM BDAEMEHTaM BBICIIUX (opM,
TaK YTO BTOT OPraH B TEAE THAPHI HOCHT
JAOBOABHO CAOXHBIA xapakTep. Hukakux
ocobbix 0praHOB JAbiXaHus, KpopBoobpawe- /74
b
]

HHUA ¥ BBIJEA€HHS Y THAPBI HET COBep- ”n 23 ;._
UIEHHO, HO MOAOBBIE OpraHbl BCe e HMe- Ly AR 29
¥OTCHA, XOTA MU OHHM TECHO CBA3aHbl C Ha- ..3 5'*- é.‘ £t
pyxHBIM croem TeAra (cm. puc. 3—cC u WD r

4 — ). Taxum o6pasom, szecb Bmecto 10 :»5\ mﬁ‘:
CHCTEM OPraHOB 4YeAOBeKa MOXHO TOBO- :_‘ 3 N 7
pHUTh camoe 6oOAbINOe O Tpex: NHILeBapH- o g s
TEADHOM annapaTte, HapyAHOM CAOE H t Xy

-

TIOAOBBIX OpTaHax.

Eme mnpowe ycrpoeHo Teao Yy npex-
cTaBUTeAell caMOro HM3LIEro THNa XHBOT-
HOTO UapcTBa, HMEHHO Yy NpocTeimux.
Ecau mbl BOsbMEM H 3Jech OAHY M3 €ro
Hu3mHUX (popM, UMeHHO ame 6y (puc. 5), E.,
KOTOpas TOXxe HepeiKo BCTPEYAETCH B Ha-
IIHX BOJaX, HO BHJAHA YXe AMIIb TIpU d

v meAo wApbt (MOA MUKPOCKONOM):
MOMOIUK MMKPOCKONA, TO He HAWAEM B €€  p__ non h.c— mHyrpenHmit cAoi,
Teare HUKakmx ocobbix oprasHoB. Bcee  i.c— mapymusii caol, 14— mouxn,
TEAO ame6bl HMMEET BHJ HENPaBUABHOTO A — fAiigo, W] ~— NOAOWBA.
KyCOYKa CAM3H, KOTOPbI NMOCTOSAHHO W3-
MEHsEeT CBOX (OpMy, BHINyCKad M3 cebs 0CoOble OTPOCTKH HAM AOK-
Hble HOXKHM. [IpH NOMOWM BTHX AOXKHBIX HOmek ameba aBuraercs,
kak ObI nepeaWBass B HAX CBO€ TeAO, M BaxXBaTbIBaeT MUILY, OOBOAaKH-
sag wumu Jobwiuy. [lepepapusanue nocaegueit mnPOUCXOZUT, mPOCTO
B Teie ‘amMebbl, OTKyJa NPAMO HaPYKY BbIACAAIOTCA H HEHYXKHbIE JAA
AKU3HM BeELECTBa; NPU pPa3MHOKEHMH B HEM y4YacTByeT Bca ameba
LUEeAMKOM — CAOBOM, BCEé €€ TEeAO HABAAETCA OJHHM €AHHCTBEHHBIM
¥ Kak OBl yHHBepCaAbHBIM OPraHOM, KOTOPDBIH CAYHHT JAAS YAOBAETBO-
PEHUA BCEX HECAOXKHBIX MNOTPpeOHOCTEH B KHM3HM STOrO HHUBIIEr0 CY-
LEeCTBA.

AP

>
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Pruc. 4. ITpo goasHotit paspes uepes



20 VCTPOMCTBO TEAA OPTAHHM3MOB

To e camoe sBAEHHE® MOCTENEHHOrO YIPOILUEHUS H COKpALIEHHA
YMUCAA OPraHoOB, €CAM MTTH OT BbICIIMX (POPM K HH3WIHKM, HabAroJaercs u

B pPacTHTEAbHOM UapcTBE. UHCAO OpraHoe y pacreHuii, BooOie ro-
BOPs, HEBEAHKO, H TAABHBIX opra-

HOB (OTBEYaIOIUHX CHCTEMaM opra-
HOB B KHBOTHOM LapCTBE) Y Bbic~
IIMX MAM CEMEHHBIX pacTeHHH
MOMXHO HacYuTaTh 4YeThipe: KO-
peHb, cTebeAb, AHCT H
IBETOK. IJTH Opraebl HACTOAb-
KO, KOHe4HO, O0OUleH3BeCTHbI, YTO.
M Ha MX XapaKTepe M HasHauye-
HHH MOXKHO COBCEM HE OCTaHa-
BAMBaTbCA. Ecam mpl nepeiizem
OT CEMEHHDbIX K CIIOPOBBHIM pacTe-
HASIM, TO BMECTO LBETKa BCTpPe~
THM YXe APYIHE Oprasbl pas-
MHOXKEHHS, a 3aTeM HayHeTCH
HCYE3HOBEHHE HEKOTOPbIX TAdB-
HbIX OPraHOB PAaCTUTEABHOTIO TEAA,
Kak 3TO BHUAHO, MEXJAY MPOYHM,

Pue, 5. Ameba: A — sgpo, T — mHmesapu-
TEAbH e MysbIpbKH C THUIEBbIMH JACTHIKAMH
BHYTPH, C— COKQATHMBIH NySbipex. M Ha pHC. 2, us06pamanlieM He-

Puc. 6. Yaompurxc. Yseanuen npubanawreasno B 200 pas,

KOTOPBIX THNHYHBIX MNpPeACTaBUTEAeH PaCTHTEABHOrO
iapcrea. Y ManmopoTHHKOOOpasHbIX elle HMEeIoTeéd =
ctebGAH, U KODHH, H AMCTbS, Y MXOB YyX€ HHKOrja He
bbiBaeT HACTOsIIMX KOpHei, a y rpuboB u BOZOpOCAeh
BCE TEAO OKa3bIBaeTCA OOBIKHOBEHHO HEPACYAEHEHHBIM
Ha 9TH OTAEABl H TNpPEZCTaBAsSeT u3 ceba kak 6b
OAHH €JHHCTBEHHBIH opraH, HasbBaeMblif CAOe€BH-
mewm. Haw puc. 6 uzobpamaer Takoe croesHie y
OAHOH M3 HH3MMX BOJAOPOCAEH — yAOTpHKCa, NPHHAA-
Aemalred K rpynmne HUTYATOK

Taxum 06pasom, MBI BHAMM, YTO NPUHCYTCTBHE
pa3AHYHBIX OPraHoB, JEHCTBHTEAbDHO, Xa-
paKTepHO AAsl GOAPIIMHCTBAZ OPraHW3MOB, HO y HHS-
MHX POPM KHBOTHOTrO M PacCTHTEAbBHOIrOo yapcrea pac-
YAEeHEeHHUS Ha OpraHb HeT, M BCEé HX TeAO SABAAETCH
OAHHM EJHHCTBEHHBIM YHHBEPCAAbDHBIM OPraHOM,

=

=

AW
T

.
i
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Txanmn.

Oanako, He COCTOAT AM 3TH OpraHbl W3 Kakux-Hubyab 6oree mpo-
<€THIX 4acTeR MAHM, Kak roBopurcs, siementoB? [lepsyio nombiTky
AOKasaTb, 4TO 3TO, AEHCTBUTEAPHO, TaK, cAeAal B camom Hayaae XIX
cToAeTHst (ppaHUy3ckuit aHatom DBuma, npu uem Te 6oaee mpocrtoie
yAn Goaee 3SAEMEHTapHbIE YacTH, M3 KOTOPBIX CAArarTCA OPTaHbI,
TIOAYYHAH OT HEro HasBaHHe TKaHel. 1epMUH 3TOT, CKasaTh NpaBAy,
HEe O0CO6EHHO yJaueH, HO yJAepmarcad B HayKe H MOAb2yeTcA Tenepb
©0OWIMM pacnpocTpaHEHHEM, NPH 4YEeM 104 HMeHEM TKaHEeH NOHHMAalOT
pasAHYHbIE BelleCTBa, U3 KOTOPHIX COCTOAT OPrasbl K KOTOpHIE
BHAHBI yi:e IIPOCTBIM rAa3oM, OTAHYadsCb JPYyr OT Apyra CBOHMM BHEII-
HUM BHJOM, OKPACKOH, MAOTHOCTBIO M APYIHMH CBOHCTBaMu.

[Tpeanorosum, Mbl mpenapupyeM HeAOBEUECKYH) PYKY MAM HOTY.
Ilo yaarenun xoxu Ham 6pocaeTca B raasa Aexaiasd HENoOCpeACTBEHHO
noA He#l mxupoBas TkaHb. Hume 3areraloT MyCKyABl, BEIIECTBO KOTO-
PBIX, BCEM, KOHEYHO, XOPOMIO 3HAKOMOE, pe3Ko OTAMYaercs OT BCeX
APYrHX BeIlecTB TeAa M MomeT OblTh Ha3BaHO MblI€YHOH TKAHbIO.

04 MYCKYAaMH A€XaT KOCTH, COCTOAIINE TOxe M3 ocoboro BewecTBa—
KOCTHOH TKaHM; MECTaMM Ha KOCTJAX MOMajaloTes YHACTKM Xpsula —
310 Oyaer xpsuweBasi TKaHb H T. J.

[Topo6ubix Tkameit Bumad pasauyan ZoBOABHO MHOrO — MMeHHO 21.
Ilpu aarbHelimem wusyuesuu, 0AHAKO, OKa3aAOCh, YTO MHOTHE H3 HHX
MO#HO CBECTH K OJHOH, © B HAaCTOAILLee BpeMA 4YHUCAO TKaHeft 3Haym-
TEAbHO YMEHBIIHMAOCH, [pPH YeM, €CAH HMETb B BHJAY TOAbBKO OCHOBHBIE
BUAbl TKaHeH, TO Kak B XHBOTHOM, Tak H B PaCTHTEAbHOM LapCTBE HX
MOKHO CBECTH K YETbIpeM.

TaxknMu OCHOBHBIMM TKAHAMM Y KMBOTHBIX SEASIOTCS CAE€AYIOLIHE:

1) snuTeAuaAbHas TKAaHb MAH DN HTEAHH, KOTOPYI0 MOXHO
HassaTh 6e3 O6OABImION HaTAKKW NOKPOBHOH TKaHbio, W60 OHAa MOKPHBI-
BaeT pa3sAWYHbIE MOBEPXHOCTH KAaK CHapY:H, TaK M BHYTPH TEAa, HanpH-
Mep, HapyKHYI NOBEPXHOCTb KOXH, BHYTPEHHIOI MOBEPXHOCTD XKEAYJKa
¥ KMIIEK ¥ APYIHX OPraHOB H T. A.;
~ 2)coejuHUTEAbDHAS HAH OCTOBHAsA TKaHb, COCTaBASIOLIAd
OCTOB pa3AHYHBIX OPraHOB M BCTPEYaIOLIasCsl B BUAE CaMBbIX Pa3sAHYHbIX
dopM, — TakuMH (PopMaMH €€ ABAAIOTCA, HalpHMEP, YIOMAHYTbIE Bbllle
Z&KHpOBad - TKaHb, XpsAlleBasd TKaHb, KOCTHas TKaHb M APyrue;

3) MplmegdHas TKaHb, U3 KOTOPOH COCTOAT MYCKYABI, M

4) HepBHas TKaHb, BXOAAUAA B COCTaB HEPBHOH CHCTEMbI.

B pactureapHOM 1apcTBe TCAaBHBIX TKaHeH HaCURTHIBAIOT TOXE
meThipe, 'a HMEHHO: '

1) kpowmwas TkaHb, Pa3sBUTAA Ha TOBEPXHOCTH BCEX OPraHOB
# IOTOMY CPaBHHMAaA C SMHTEAHEM Y XHBOTHBIX;

2) OCHOBHas TKaHb, COCTAaBAfAIOIIAA TIAABHYI0 Maccy MNpeHMy-
IECTBEHHO MOAOABIX OPraHOB — MOAOJAbIX cTebAeil, kopueil, AucTbes;

3) npoBojgsiwas TKaHb, CAyAallad B BHAE TaKk Ha3bIBaEMbIX
COCYAOB JASi ABHKEHHUA TMHUTATEAbHLIX BElIECTB MO PaCTEHHIO;
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4) MexaHu4YeCKas TKaHb, KOTOpas IPUJAET BCEM OpraHaM pacre-
HUS U3BECTHYIO MPOYHOCTD.

Oauaxo ¥ TkaHu, NOJ06HO OpraHaM, He ABAAKTCSH
4eM-TO0 O6A3aTEAPHBIM, MPHUCYI UM BCEM PEMWHTEABHO
OpraHMaMaM, TaKk Kak y HM3MMX (GOPM YUCAO TKaHeil yMeHbIIaeTCH,
3aTeM COKpallaercs A0 OAHOH M, HaKOHel, coBceM HcuesaeT. Bosvmem,
HalpuMep, T€ HHU3MHKE (QOPMbl KMBOTHOTO M PACTUTEABHOTO LAPCTBa,
O KOTOPBIX TOABKO YTO WIAA peub:y ruapni (puc. 4) eme MOxHO pasiu-
4aTb HEKOTOpPble TKaHH, O KOTOPbIX OyAeT peyb JaAblle, HO Yy BOZO-
pocau yrorpukca (puc. 6) MOXHO ONpPEAEAEHHO TOBOPHTH TOABKO 06
OJHOH TKaHH, TAK KaK BCE BEIECTBA €€ TEAa COBEPIUEHHO OJHHAKOBHI,
k amebe me (puc. 5) M JZpyrum mpocTeHuWluM [OHATHE TKaHM Boobue
He MPHAOKHMO MO MPUYMHAM, KOTOpble cefvac CTaHYT SACHBI.

Ei.)c.m 3TO TaK, TO, 3HAYUT, TKAHU HE SBAAIOTCA TeMu Hauboree
NPOCTHIME HAM SAEMEHTAPHBIMH' YaCTSMH, HA KOTOpBIE MOMKET GblTh
Pa3AOKEHO TEAO KamJOrO0 MHBOTO CyLIeCTBa, MexJy TeM nozo6Hble
3AEMEHTApHbIE YaCTH BCE e UMEIOTCs, TOABKO OHM MOTYT GBbITb OTKPBITHE
AUIIb C [IOMOLUBIO MMKPOCKONA.

Kaerounan Teopus.

YBeauuuterpuble crexna, HasbiBaeMble Tenepb AYIaMH MAH IPOCTBHIM
MHKPOCKOTIOM, OBIAM H3BECTHBl yXe JOBOABHO JaBHO, HO CAOXHBI
MHKPOCKON M3 HECKOABKHX YBEAHYHTEAbHBIX CTEKOA ObIA nsobperen
aumb okoro 1600 roza. [lepmbie muxpockomucTbl, MHTEpECYACh, TAaB-
HbIM 06pa3oM, YBEAUYHUTEADHOW CHAOH CBOMX HHCTPYMEHTOB, paccMar-
pUBaAM B HHX BCe, YyTO mnomajairoch uM noi pyky. K Bor osum us
HUX — aHrAM4aHnH ['yk—caenran vHTepecHoe HabAIO€HHE, OIIMCAHHOE UM
B 1667 rozy, uMeHHO, YTO MHOrMe 4YaCTH pAacTeHUH 104 MHMKPOCKONOM
UMEIOT AYEHCTOE CTPOEHHE, HANOMMHAIOIee MueAuHble cotol. (OTgeab-
uble A4elikn ObIAM Ha3BaHbBl UM KAETOYKaMH.

Aro Habasenue 6BHIAO MOTOM TMOATBEPHXAEHO APYTHMMH HCCAEZOBa-
TEASMHM AHATOMMH PacTeHHH, H K HayaAy IPOLIAOrO CTOAETHA MOA06HbIX
¢akTOoB 6HIAO M3BECTHO Yy#xe JOBOABHO MHOro, XOTA OHH OCTaBaAHCh
Bce xe 6e3 Haanexauero o6obuwenns. Ilocaeanee 6piro caerano
toabko B 1838 roay Hemeuxum 6Goramukom [llae#tzenom, kxorophiik
YCTaHOBHA, YTO BCE€ TKaHH pacTEHHH COCTOAT H3 TaKHX KAETOK, a rox
cuycrs Apyroft memeukuft uccaesosateap LLIBaun pacnpocTpanua aror
B3rAsiA H Ha XHMBOTHDLIX, [I0Ka3aB, 4TO BCE YACTH HMX TeAa COCTOAT TOKE
M3 KACTOK. lak BO3HHMKAA Ype3BhblyalHoO BaxHas HayyHas TEOpHUs, HOCH-
Ias HasBaHHe KAETOYHOH TeopHH.

Cywmrocts KreTounHoR Teopuu oueHb He ciomHa. Omna raacur,
YTO BCE OPraHUsMbl, HE3aBHCHMO OT MX COCTaBa M3 OpPraHOB M TKaHeiH,
MOCTPOEHbl M3 OYEHb MEAKHMX OTJEAbHOCTEH, BHAUMBIX no 6oapumiehk
YaCTH TOABKO B MHKPOCKON M HasblBaeMblX KAaeTkamu. [locaeguue
ABASIIOTCSA, TaK CKasaTh, TeMH KHPMHYaMH, U3 KOTOpPHIX COCTAaBAEHO BCE
TEAO KaKAOre OpraHU3Ma, €CAM CPaBHHUTh GLOCAejHee C AOMOM HAH
AIOOBIM ZpYrHM KaMeHHbIM cTpoeHneM. Kak Bce crembi®zoma, n Hapyx-
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Hbl€ M BHYTpPEHHHE, NIeyl, AbIMOXOJAbl COCTOAT M3 HebOoAbBmIMX kupnHued,
obpasyromiux B obuieil CAOXKHOCTH rpoMaaHbIi JA0M, Tak TEAO KakJoro
OPraHH3Ma COCTOHT H3 MEAKHX pPasAMYHMbIX AMIIb C MOMOUIbIO MHKPO-
CKOMa KAETOYEK. OTO CpaBHEHHE MOXHO MPOJOAKUTD H JaAblle:
AOM — MepTBbIfi, H KHPNHYY, U3 KOTOPHIX OH MOCTPOEH, MEPTBbi; Opra-
HM3M — KHUBOH, U COCTAaBAAIOIIHE €ro KAETKM ABASIOTCA TOXKE KHBBIMH,
H, aeficTBHTeAbHO, JaAbHelillHe HCCA€JOBaHHA INOKasaAH, 4YTO KakJjas
KAETKa OTHIOAb HE fABAAETCA NPOCTO Aueiikoit B ToH MAM Zpyroil TkaHu
MAM OpraHe XWBOTHOT'O W PaCTEHHH, KaK JyMalM paHblle, a 4TO 3TO,
HallpOTHB, CaMOCTOSTEAbHbIE KHBbie CYLIECTBa, KOTOPhIE H MHTAKOTCH
M pPasMHOKAWOTCHA, M BooOLle CcaMOCTOATEABHO MNOAZEPKHUBAIOT CBOKO
KH3Hb, ¥ B TO Xe€ Bpems, OyAy4yH COeiWHEHbl APYI C APYyroM, cocra-
BASIOT TEAO OpPraHHM3Ma, KOTOPOMY OHH MNpUHajAexaT. |akum obpasom,
KAETKH SABASITCHA TOXKE OPraHU3MaMi, TOAbBKO CaMbIMM HH3IIMMU
HAH DAEME€HTapHbBIMH OpPraHH3MaMH, MO YIaYHOMY BbIpameHHIO
OAHOI'0 HM3BECTHOro HeMmeukoro ydenaro (Dprokie), uan npejcraBAsioT
cobo0 cBOEro poJa KXMU3HEHHbIE € WHHIb, Kak TOXKE OYEeHDb
XOPOIIO HasBaA MX Apyrofi Beigaromuiics uccaegopareas (Bupxos).

Yrto rAeTkH ABASIOTCSH, AEHCTBUTEABHO, HAaCTOALIMMH KHBbIMH Opra-
HU3MaMH, BHAHO OCOOEHHO HATrASJHO M3 TOro, 4YTO JaAEKO He BCerja
OHM HaXOAATCS COEAMHHBIMH JApPYT € JPYyroM B TeAe Kakoro-aubysp
BbICIIArO OPTaHM3Ma, a MHOTJa MONaJaloTCAH B BHAE OTJAEAbHBIX cB06OJ-
HOXHUBYIIHMX KAETOK. 1a ameba, 0 KOTOPO# Mbl Y€ TOBOPHAH Bbille
(puc. 3), u noeacrtaBrsier uz cebs npumep oaHOH eAUHCTBEHHOH CBO-
60 HOKUBYUIEH KAETKH; TaK #€ YCTPOEHbI BCE [PEACTABHTEAH OAHOrO
C HEI THNA HAM NpOCTeHIMX, O KOTOPbIX Mb! elle OyleM TOBOPHTDL
AaAibule, U [03TOMY IMpejcTaBHTeAell BTOTO HM3MIEro TUNA XKHBOT-
HOTO 1apCTBAa HA3bIBAIOT HEPEAKO O ZHOKAETOYHBIMH CyLIECTBAMY,
TOrJa Kak TIPEACTaBHTEAM BCeX JPYTHX THNOB, HauuHaa ¢ Trybok,
COJEpKAT B CBOEM TEAE Y:KE MHOI0 KAETOK M ABAAIOTCA MHOT O-
KAETOUHBIMH. laKkue e OJHOKAETOYHbE (OpMbl BpoAe amebhl
BCTPEYaloTCA B HHU3IIeH rpynne pacTeHuH, HMEHHO cpejH B0OJOpPOCAEH,
HO GOADHIHHCTBO MOCA€ZHHX COCTOMUT YiKe H3 MHOTHMX KAETOK; MHOrO-
KAETOYHOE CTPOEHHE HMET NPEeACTAaBHTEAH BCEX CAEAYIOLLHX OTACAOB
pacTuTeAbHOro uapctea (rpubbi, Mxu, nanopoTHukooOGpasmbie M ce-
MEHHbIE) ,

Kaxkoit ke BHA uMMeeT KAETOYHOE CTPOEHHE BCEX 3TUX MHOIOKAETOY-
HbIX cymects? HKierku B uX Tere KakyTCs MO4 MHKPOCKOIIOM HMEHHO
OT AEAbHBIMM fueifikaMi, pa3siEACHHbIMH SCHBIMM TIpaHULUAMH HAK IEpe-
ropoAKkaMi, OTKyJa NPOM30IIAO M Ha3BAEHE — KAGTKa. Y CaMbIX HHM3-
WHX (GOopM BCe 3TH KAETKHM elle COBEpLIEeHHO OJHMHAKOBbI, Kak 3TO jCHO
BHJAHO, Hampumep, Ha puc. 6, nzobpaxaiomeM BOZOPOCAD YAOTPHUKC:
B ITHX CAyYasX, KaK Mbl BHJAEAH BbIllie, MOXHO TOBOPHTb TOAbKO 06
oaHOH TkaHu. Y 6GOAee CAOKHO YCTPOEHHBIX (OPM MEXKALY KAETKAMU
TeAa HaYWHAIOT 3aMeyYaTbCs YkKe Pa3AMuMs, TaK Kak OAHM M3 HUX GepyT
Ha cebs O0anM (YHKUHM, a JpYrHe — ApYTHE. 1ak, B TEAe THAPbI
(cM. puc. 4) yxe 3ameuaeTcs npexje BCEro pasAHuMe MEKZY KAETKaMH
BHYTPEHHEr0 CAOS TeAa, 3aBeAbIBAIOLIErO TNUILEBAPEHHEM, H KAETKaMH
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Hapy#HOrO CAOS, Ha3HauyeHHe KOTOPOro, KakK Mbl 3HaeM, yike Jpyroe,
a TaK#e BO3BHMKAIOT M HEKOTOPbIE PABAMYMA MEXKAY KAETKaMH Hapy#x-
Horo caosi. [TosBAsleTCS HECKOABKO COPTOB KAETOK HMAH, KAK Mbl MOKEM
Tenepb CKas3aTb, HECKOABKO TKaHel.

0 ke camoe, HO B elle O6oaee pe3sko BbipameHHOH (opwme, Mbi
BCTPETHUM Y BBICIUMX MHBOTHBIX M PAaCTEHHH, Y KOTOPBHIX B TEAe YyiKe
MHOI'O OpraHoB. LECAM B3ATb, HalnpHuMep, AHCT AOOro CeMeHHOro
pacTeHHs, TNPUTOTOBHTh H3 HEro TOHKHH monepeuHblit paspes, T.-e€.
Bbipe3aTbh OpHUTBOH TOHKMH AOMTHK, M pacCMOTPETb NOA MHKPOCKOIOM,
TO MBI YBHAMM KapTUHY Bpoje usobpamenHoit ma puc. 7. Bes monas-
mas Ha pas’pes 4acTh AMCTA COCTOMUT M3 OTJAEAbHbIX A4YeH MAH KAETOK,
HO TOCA€JHHE HMEeKT 3J€Ch Pi3AHUHBIH XapakTep: Ha BepxHed H

ZETitit
e

S

Puc. 7. [lonepeunniii paspes uepeas aucm pegviu (nox MHKPOCKO-
nom): a — komuya, b u ¢ — ocHoBHaA TKamb (mapeHxuMa); no ce-
penuHe BHJEeH NepepesaHHBIH NpoBosmuit nydex; d — ycThbHUe.

HuxHed MOBepXHOCTH AMCTa (@) OHH MAOTHO COEJHHEHB! JPYT € APYrom
1 06pa3yIOT KPOMILYI0 TKaHb MAM KOXKHLY, BHYTpH AucTa (b u ¢), Hanpo-
THB, OHH AexaT Goaee pbixao ¥ cozepxaT B cebe ocobmle BKAIOYEHHS
(xropoduAbHbIE 3€pHa) — 3TO OCHOBHaA TKaHb AHCTa; HAKOHEL, B camoif
cepejUHe paspesa BHAHBI KAETKH 0c000H (popMbl, IpeiCTaBAAOLIME
co0oil TIPOBOZALLYIO TKaEb,H3 KOTOPOH 06pa3’oBaHbl AHCTOBbBIE KHAKH. —
To xe camoe sBAeHHME, WM2HHO pasAuuMe QOPMb! U XapaKTePa KAETOK
MO Pa3sAMYHBIM TKAHAM, Mbl YBHAaAHM ©Obl, ecAH 6bl B3IAM pa3pes He
yepes AHMCT, a 4depe3 AW60H Apyro#t opraH MHOTrOKAETOYHOTO PACTEHHMS
HAM KUBOTHOTO, XOTSI, HECMOTPs Ha 9TH pasAUYUsA, KAETKH BCex
TKaHel Bce ke B obiueM nojobHbI APYr APYTY H MO CBOEMY CTPOEHHIO
H 0O TOMY, 4YTO Kamiad M3 HHUX ABASETCA CaMOCTOSTEAbHbIM Opra-
HU3MOM.

Jru npumepbl MO3BOAAT HAM, TeNepb JaTh Ayylliee ONpeseAeHHe
TOMY, 4YTO B CYLIHOCTH TIPEACTABAAIOT H3 cebA TKaHH H OPrabl,
O KOTOObIX Mbl [OBOPHAM Bbllle., | KaHb NpesCTaBAAET H3
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ceba cobpaHHe 0OAMHAKOBB X KA€TOK, Kak 3TO XOpPOWIO BHAHO
npu paccMoTpeHur paspesa uepes aucr, Oprad ke ecTh cOBoO-
KYDHOCTb HECKOABKHX TKaHEH, NpHMepoB 4ero Bbile ObIAO
yEe NpHBEJEHO JZOBOAbHO MHOro. (JaHako HM Oprasbl, HH TKaHH HE
NpeACTaBAST U3 cebi Tex mpocTelmINX eJHHWL, Ha KOTOPbIE MOMKET
ObITh pasAOXkeHO A0 KOHIA TEeAO KakjOoro OpPraHH3Ma, H TakoOH TN po-
cTelimell XH3HEeHHOH efHMHHUUEeH, caMbilM HHU3IIHKM 3Ae-
MEHTOM TeAaa AWOOro opraH¥3sMa sABAAETCHA KAETKaA.
B sTom oTHOmeHHHM MexJy MOHATHAMH BHAA H KAETKH CYILECTBYET H3-
BECTHOE COOTBETCTBME: BHJ €CTb OCHOBHas eJHHHLA CHCTEeMaTHKH,
KAeTKa-—OCHOBHasl €JMHMIA aHaTOMHH, ¥ 6Aarojaps 3TOMY AHIIb MOCAE
BbIpabOTKH KamkAOro H3 3THX IOHATHH CTaAO BO3MOXHO ObICTpOE pas-
BHTHE KamJOif M3 COOTBETCTBYIOLIMX JAMCUUIIAMH.

Crpoenue kAreTKH.

Ha oprasax ¥ TKaHAX MBI OCTaHaBAMBAAUCh OUEHb KPATKO, Tak
KaK pacCMOTPEHME MX Y pPA3AMYHBIX KXUBOTHBIX M PACTEHHH OTHOCHTCH
yxe K s0ororud U 6oramuke. HMuaue o6ctrouT Jor0 ¢ kaerTkoi: pas
9TO 3AEMEHTapHbIH OpraHH3M H CBOEro poOJja OCHOBHas aHaTOMMUYeCKas
eAunnua, oblas JAA BCeX MKMBOTHBIX M pacTEHHH,
TO €€ CTPOEHHe JOAXKHO ObITb 00s3aTeAbHO paccMmo-
TPEHO M B o060ieil 6MOAOTMH JAA NMOHHMAaHMA TOTO,
Kak B 3TOH mnpocreimeir @opme opraHHsMa Bbipa-
#MaeTCs MU3HD,

Haunem mpemze Bcero ¢ BeAMYUHBI ¥ (POPMBI
KAeTOK. BeanunmHa GOABIIMHCTBAa M3 HMX OYEHb MaAa,
TaK Kak H BHUJAHBI-TO OHH N0 60AblIell HacTH TOABKO
04 MHUKPOCKOMOM: OOBIKHOBEHHO BEAHYHHY KAETOK
H3MEPSAIOT Jaxe He YacTAMH MUAAHMMETpa, a ocobofi
€AUHULIEH — MHKDOHOM, KOTOpPBIH cocraBAaseT !/i000
murrumetpa. OJHako, KpOME MHKPOCKONHYECKH Ma-
~ABIX TNONAJATCA M KAETKH, YXKe XOpOIIO BHAM-
Mbl€ NPOCTBIM TAa30M, — Hanpumep, fhua wad siye-
Bble KAETKH MHOTHMX XuBOTHbIX. Hakomen, kax Prc. 8. Kayaepna

(ecTecTB. BeAHuMHa).
HCKAIOYEHHE, NONajaloTCsd KAETKH B O4YeHb 6OAbIIOH
BEAWYHMHDBI: HapUMEp, HMeeTca ocobas OZHOKAETOY-
Has BOJOPOCAb KayAepra, 49acTh KOTOPO#f B HATypaAbHYI0 BEAHUMHY
uzobpaxena Ha puc. 8, mpu weM Bce CAoeBHLIEe 3TOH BOJOPOCAM Obl-
BaeT BEAHYHHOIO C YEAOBEYECKYH0 AaJOHb — MEXAY TEM 3TO TOABKO
OoJHa eJMHCTBEHHas KAeTKa. #

(Dopma kAeTox 6biBaeT camoii pasHooGpasuoii. Yaime Bcero kaerku
HMeHT mapoobpa3sHyl MAHM OT AaBACHHA MX JPYT Ha ZPyra MHOTOrpaH-
HYIO OpPMY, Kak KAeTKH TKaHelt amcra (cm. puc. 7). Muorga ara gopma
3ameHseTcs Goaee mNPaBHABHOH UHAMHApDHYecKoH (OpMOil, Kak y Kae-
Tok B TeAe yrorpukca (cm. puc. 6). Jpyrue xreTkn cHAbHO BbiTArH-
BalOTCA B AAMHY:!: TOTJa MX Ha3blBAlOT BepPETeHOBHAHbIMH — TaKORbI,
HanpuMep, KAeTku MbimeyHo#t Tkaud (puc. 9). HMuorza xaetku mmeror
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MHOTO PacXOJAIIHXCH BO BCE CTOPOHbI OTPOCTKOB M MOAYYAaKT 3BE3J0-
o6pas3Hyrd GOpMy; TaK YCTPOEHbl B YaCTHOCTH HepBHble kaeTku (puc. 10).
Hakonen, y kAeTkn MoXeT u He ObITb NOCTOSIHHOH (OPMBI, Tak Kak
OHa BCe BpeMs MeHaerTcs 6AaroJaps BBINYCKaHHIO M BTATCMBAHHIO OTPO-
CTKOB, KaK 23TO Mbl BHJeAM y#e y amebpr (puc. 5); Takue KAeTku
HepejKo HasbiBaloT ame6oobpasHbiMu.

Bce aTu (opMbI KAETOK HMEIOT HEMalOBa:RHOe 3Ha4YeHHE IIpH OlH-
CaHHH M XapaKTepHCTHKe pasauunbix Tkawed. (Oadako, A Hac 371OT
BONpPOC MEHEe MHTepeceH, pa3 Mbl PacCMATPHUBAEM TOABKO KAETKY

l

Puc. 9. Ase smviutenrore kaemeu Puc. 10. Hepswnasa kaemra co MHo-

HAH BOAOKHA (@) M yacTh TpeTnh- TMMH BETBAIIMMMCA OTPOCTKAMM

ero (b) npu eute Goaee curbHOM ¥ HEPBHBIM BOAOKHOM (2), BBIXO-
YBEAHYEHHH. aamumyu u3 teaa kaerkn (1)

BooOule, ¥ TOpasjo BamHEEe OCTAHOBUTBCA HA COCTAaBHBIX HACTAX
KaXxA0l KAeTKH.

Cosazatern xaerounoit Teopun — Llaefizen u llsanu — onpeaersnn
KAETKY KaK MAaA€HbKHH Ny3sblpeK, COCTOALUMH H3 TBepAOH OOONOYKH K
HKHAKOTO COAEPHHUMOTO, NMPH HE€M 3TY TBEPAYIO OGOAOQUKY OHM M CHHTAAH
3a HanbGoAee CYLWIECTBEHHYIO YacTb Kaxao# kaerku. [locaegnee, ognako,
0Ka3aAOCb HEeBEpHbIM, TaK KaK XOTA y MHOTHX KAeTOK, 0CO6eHHO H3
PacCTHTEAbBHOTO lLapcTBa, 3Ta 060AouYKa, AeHCTBHTEABHO, XOPOWIO pas-
BUTa, HO 3aTO APYTHE KAETKHM COBEpIIEHHO HE MMEIOT €€, KaK He HMeeT
HHKakoli 0b60A0YKH Xx0TA OB Teao amebbl, — 3Ha4yHT, 0DOAOYKA OTHHOAb
HE MOMET CUHTaTbhCs 6CYCAOBHO HEOOGXOZHMOM COCTABHOH YaTbIO KAETKH.
lopasio BaxHee B 3TOM OTHOIEHUHTO XHAKOE HAM, BepHee, MOAYXKHUA-
KOE COAEpKUMOE, KOTOPOE 3aKAIOUEHO BHYTPH KAETOYHOR ob6orouku
(ecan nocAegmsAs HMeeTCA) M M3 KOTOPOro BOOGIIE COCTOHT TEAO
KAETKH: OHO [TOAYYHAO Ha3BaHHE MNP OTONAA3MBl M NPEeACTABASET
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0AHY M3 TAaBHBIX COCTaBHBIX uacrtelt kieTkd. Jpyryro Takyn xe
yacTb NOCAeJHell npeicTaBAsieT 0co60e TeAblle, 3aieraioliee BHYTPU
MPOTONAA3Mbl KaxAoM KAETKH H HasbiBaeMoe sgpoMm (cM. puc. 5—u
a takxe puc. 9 u 10), npu yem oHO BeTpeuaeTca mMOA06HO MPOTOMAasMe
PENIMTEABHO BO BCEX KAeTKax. Bce Jpyrue 4acTu KAeTOK yixe ropaszo
MEHee BaMHbl H HEe OTHOCATCA K 4HCAYy 0Oe3ycAoBHO HeOOXOJHMMBbIX, IO-
4eMy B HacToAllee BpeMA KAETKYy M ONPEJeAsioT, KaK KOMO4Y ek
NPpOTOMAa3Mbl, 3akAilouyarmumedd BHYyTpu ceba ocobyrm
COCTaBHYIO yacTb—aAgpo. (OcTaHOBHMCS NO3TOMY NpexAe BCEro-
Ha 9THX ABYX TI'AABHBIX COCTABHBIX YaCTAX KamJOH KAETKM.

Yro kacaercs 20 mpoTOMAa3MBbl, M3 KOTOPoH M COCTOMT GOAb~
was yacTb TeAa KAeTku (cm. puc. 5, 9, 10), To oma mpeicraBAaser uz
cebsa Bsa3koe, OecuBeTHOE
MOAY#AHAKOE BEIECTBO C
yA€eAbHbBIM BECOM HECKOAb-
Ko 6oabure e zuHuLb (Mpu-
6ansuTenpno 1,2) u npe- ,
AOMAfIOLIEE CBET He-
"CKOABKO CHABHEE BOJbl,
noyemMy OHa XOPOILIO 3a-
mMeTHa B nocaegueil. Boap- |
1Ie BCEro MOXOXa MO CBO- F
€My BHEIIHEMYy BHJY H
CBOHCTBY NIpoTONAa3Ma Ha
ARHAKHH OeAOK cBexero
kypunoro siina. Kak us-
BECTHO, B NOCAEAHEM CO-  DPye 11, Sueucmoe cmpoeHue mpomonaasmvl: ciepa
AEpXKATCHA UPe3BBIMAMHO kaeTka XOMM JOMIEBOrO UepBs, Cnipasa ARUO MOpCKoro
CAOZKHBIE 10 CBOEMY XH- exa; 1 — Aapo, 2 — AzpuimKo.
MHYECKOMY COCTaBy TakK .
Ha3blBaeMble GEeAKOBbi€ BEILECTBAa; M MPOTONAASMa COCTOHT, TAABHBIM
ob6pasomM, U3 pasAHYHBIX 6EAKOBBIX BellleCTB, TaK YTO MU B BTOM OTHO-
IIeHUH MexJy Hel H AHYHbIM OeAKOM HabAI0JaeTcid AOBOAbHO 60OAb-
10€ CXOACTBO.

Fmeer An aTa noAyuzkas NPOTONAa3Ma MAH [TAa3Ma, Kak ee TOXE
MHOTAa Ha3bIBaIOT, Kakoe-HHOYAb CBCYUCTBEeHHOE cleuuaabHO ei cTpoe:
ume? HecomHenHo umeeT, HO, Kakoe UMEHHO, PEWMTb HE TaK-TO AETKO,
Tak KaK OHO HaXOJUTCA YKe Ha MpeseraxXx BHAUMOCTH JAsl HalIMX
MHKpOCKOMOB. Borpoc sToT BbI3BaA B CBOE BpeMs MHOTO CIIOPOB:
OJAHH NPHNHCBIBAAM NPOTOMAAasMe BHJ I'yEKM, JApyTHe ONHCHIBAAH e€
cocTOAWed M3 OTAEABHBIX HUTelf HAM BOAOKOHEl, TPeTbH — H3 3epen
u T. 4. Hau6oaee BeposTeH, oaHaKo, M3 BCeX 3THUX B3TASAOB TOT,
KOTOPbI# yTBEpPXKJAET, YTO Aa3Ma HMEET AYEHCTOe CTPOEHHE, HallOMHHAaR
co60oi0 xoTa 6Bt MbIABHYIO mMeHy. YacTe BewecTsa nocaeineil obpasyert
cobol0 BceM M3BECTHble AYeHd DTOH MEHbI, a Jpvras 4acTb HAlCAHAET
co60r0 ux. TakoBO Xe, COrAacHO JaHHOH Teopun, NpHHALAexaiLel
M3BECTHOMY HEMEUKOMV ydenomy Diouau, u cTpoenue nporonaasmer,
cocToAmledl u3 Meabuallin X sAvelt ¥ Hamoausouwell HX AUAKOCTH, Npe
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YeM MepeceyeHHs CTEHOK BTHX SYEEK APYr C APYrOM MOrYT NPHHMMATbH
¥ BHZ 3€peH M BHUJ BOAOKOHeuw M T. m. Kapruea moso6Horo crpoenus
nporonaasmbl u3zobpamena Ha Hamem puc. 11.

3ameTuM, 0JHAKO, YTO, XOTA NOAOOHOE CTPOEHHE MPOTOMAASMbI
MOXET Tenepb CYHUTATbCA TIOYTH AOKAa3aHHbIM JAA CaMbIX Pa3AHYHBIX
KAETOK, OHO BCE K€ HEe HBASETCS 4YeM-TO IPUCYIUUM CHELHWaAbHO
MPOTONA23ME U NMOTOMY OODSICHAIOWMUM A0 H3BECTHOH CTEMeHHM XKM3HEH-
Hble cBoOHCcTBa KaeTKM. Hanporus, 20BOABHO CXO0aHOE € 3THUM TOkKe
SIYEUCTOE CTPOeHHEe Dioyan o6Hapy#HA M B HEKOTOPBIX TEAAX MEPTBOFO
MHpa — HalpHMep, B XKEAaTHHe, T'YMMH, cepe M Jp., Tak YTO, NOBHAH-
MOMy, B®TO OTHIOAb He CTPOEHHE NAa3Mbl, 3 CTPOEHHE H3IBECTHOrO
COCTOAHHA TEA, 3aBHCAIEe OT 4YHCTO (pusuyeckux npuyud. [lo Beei
BEPOATHOCTH, NOMHMMO TOTO NPOTONAa3Ma HMeEEeT Ka-
KOE-TO CBOHCTBEHHOE TOABKO efi cTpoeHue — OBITDH
MOKET, COCTOMT H3 KaKHX-HHOYAb HEBHAHMBIX Jame
MPH HAWIMX CaMbIX CHUAbBHBIX YBEAMYEHHSX YaCTHI,
HO [IOKA Ha 3TOT CYET BO3MOKHBI TOABKO HpEANO-
AOKEHHUS.

Axpo, kak mnokasbiBaeT U ero HaspaHHe, npes-'
craBaseT U3 ceba 6Goaee NAOTHOE TeAo, Aexallee
BHYTPH KAETKH H OKPYHEHHOE CO BCEX CTOPOH TIPO-
ronaasmoff. IJTo Takas e obs3aTeAbHasm 4dacCTb
Kam O KAeTKH, Kak H IPOTOMAasMa: OZHO BpeMms
AYMaAH, 4YTO KPOME KAETOK C AAPOM CYLIECTBYIOT H
6oAee mpocTo ycTpoeHHble 6e3bAlepHble KASTKH, MO-
AyuuBlIHE Jaxe ocoboe HasBaHME MOHep, HO 3aTeM

. 6bIAO JO0Ka3aHO, YTO HHKAaKHX MOHep HET H BCe
Pre. 12. .eixopum .\ o1y cuabkens: B TOR MAW MHOM bopme AApaMu.
AUHUHKEY COAQMOMIOBL
¢ AZPOM M LeHTPO3O- B 6oabumucTBE CcAydaeB fAzpo  GbiBaeT 0ZHO
; MO0, M WUMEET OKPYTAYI0 HAH oOBaAbHylo ¢opmy (cm.,
Hanp., puc. 11). Oguako cymecTByoT KAETKH C He-
CKOABKMMM ¥ Jake CO MHOTHMH SJApaMM: HalpuMep, YNOMHHaBIasiCA
BHIlE OAHOKAETOYHas BOAOPOCAb kayAepma (puc. 8) cozepmur
B cBoeif naasMe rpoMajHOe KOAWUYECTBO HJAEp; TaKkHe ke CAydau
M3BECTHBI ¥ Y MHOTHX Apyrux opranusmos. (Dopma szpa Tome goBorbHO
H3MEHYMBA: KPOME KPYTABIX H OBaAbHBIX sAJep HaOAKJAIOTCH CHABHO
BoiTAHyTHEe B AauHy (puc. 9), msormyroit (puc. 12) uam remrosnzHOH
(OpMBI, pasBeTBAEGHHbIE B DasAHYHBIX HallpaBAEHHSAX — HHOTJa CaMoro
MPUYYAAHMBOTO BHAa H T. 4. Kak m Qopma KAeTKHM, 3TO He npeicra-
BASIET AAA Hac 3Jechb OCODEHHOro HHTepeca.

Crpoenne sizpa yAaroch BBIACHHTbD XOPOWIO C TEX NOpP, KAK HAy4H-
AKCh OKpaIIWEaTbh IIpejBapUTeAbBHO yOuTbie kakuM-HHOYAb BeliecTBOM
(ciapToM, cyremolf) KAETKM OCOGBIMHM KpaciWMMM CPEACTBAMH BpOAE
KapMHHA M JPYIHX KPAacOK, OT 4Yero Bce MNOJAPOGHOCTH CTPOEHHMA HX
BBICTYNAIOT ropasjo scHee. [Ipu aTOM OKasaroch, uTO BO Bcex sipax
COAEPHKHTCA JOBOABHO OOABLIOE KOAMYECTBO 0CO0OOro BewecTBa, KOTO-
pOE CHABHG OKpPAIMBASTCA HU3BECTHbIMM Kpackamu (Bpoge TOro ke
KapMMHA), U H3-3a 3TOrO NMOAYYMAO Ma3BaHue xpoMmaTuHa (or rpe-
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4ECKOro XpoMo—Kpaiy). OTOT XPOMATHH COAEPXUTCA B SApaX B BHAE
3epHbIlIeK, HUTEH H 6oAee KPYNHBIX TAbBIOOK, XOPOIIO 3aMETHBIX AMIIb
nocae oxpacku (puc. 13—Xx). [Tlocaegune mnogaepxmusarorcs B sgpe
OCTOBOM M3 COBEpUIEHHO JAPYroro BellecTBa, MMEIOero BHJ CeTu H,
B IIPOTHBONOAOKHOCTP XPOMaTHHY, He OKpPaIIMBAIOILEroca XapakTep-
HBIMH AAsl MEPBOTO KpPackaMH, mo4YeMy ero W Ha3BaAM aX PpOMATHHOM
(a-, mno-rpeuecku, — oTpHiUa-
HHE); 8Ta axXpOMaTHHOBasA CETb
usobpaxenHa u Ha puc. 13 (x).

XpoMaTHH ¥  axpOMAaTHH
ABASIOTCSI FTAQBHBIMH BelLeCTBa-
Mu s4pa. Kpome Toro, B mo-
CAEJHEM TIONMajalOTCA HHOTJa
60Aee IMAOTHDIE TEAbLIA H3 OCO-
6oro BewecTBa, MNOAYYHBLIHE
HasBaHMa ajpblumek (cm.
puc. 11 cnpaBa— 2 wu puc.
13—=a), a Bce cBoboaune
NPOMEKYTKH 3aTlOAHEHbl HHA-
KHM sige pHBIM coKkoM. Kak
BHAHO H Ha BCEX HallUX PHCYH-
Kax, AP0 OOBIKHOBEHHO PE3KO
OTrpaHHYEHO OT OKpYyHKarwiuek
ero TPOTOMAA3Mbl; BTO MPOHC-
xo2uT OAarozaps TOMY, HTO
umeeTcs ocofas AjgepHas
o60A0YKa, 3aRAOYAIOLLAA B

cebe Takke crneudaAbHbE Be-
mecTBa. DBrpouewm, u ata obo- Puc. 13. Crema cmpoenus xaemxu: X — xpo-
hana, H H.ﬂ;ﬁpﬂblﬁ COK, u MAaTHH, A — axpoMAaTHH, ﬂ-ﬂﬂpﬂmlﬂﬂ, !I—"gtﬂ"
TposoMa (cPepa NPUTAKEHHA ¢ 2 LEHTPHOAAMH),
AAPBILIKH, H Jaxe AaxXpOMaTHH p — maactHisl, B — BakyoAH, T.B — TBepjbie
He MrpalorT ocobenHo BamHOH ' BKAKOYEHHA,
poAM B O6IeH XHU3HH KAETKH.
HanpoTns, xpomaTHHy mnpHHasAexuT B 3TOM OTHOIUEHHH TpPOMAajHOE
3HavYeHHe H JAa TOH KAeTKH, B KOTOpOH OH COJepHHTCA, H AAL BCETO
OpraH¥sMa B e€ro leAOM, NoYeMy B jaibHelmieM Mbl He pa3 6ydem
BCTPEYATbCSA C 3THM BELIECTBOM. :

Kpome onmcanHbiX raaBHbIX yYacTell KAETKH — MPOTONAA3MBI M 5Apa,
6e3 KOTOPbIX XH3Hb €€ COBEpUICEHHO HEBOSMOXHA, B Hell BcTpedaeTca
OGBIKHOBEHHO M LEeAbl paag Apyrux obpasopamnii. Cioga oTHocATCR
npexje BCEro pasAHYHble MOCTOPOHHHE BEIIeCTBA, KOTOPHIe HAKOMAAIOTCA
B KAETKaXx B pe3yAbTaTeé HX KHU3HEAEATEAbHOCTH HAM B TBEPJIOM HAH
B XHJIKOM BHZE. |aK, BO MHOTHX KAETKAX NONAaJalTCA KUPOBbIE Ka-
NeAbKH, 3€pHBINIKY Kpacsmero Beuectsa (MUrMeHTa), pasAHYHbIE XKUAKHE
BemecTBa M T.n. Ha wamweit cxeme kaerxu (puc. 13) Takue nmocroponrue
BKAIOUEeHHA H306pakeHbl 4HacTbi0 B BHJE TBEPAbIX 3epeH (T.B),
4acTbIO B BH, € KamneAb xHAKOCTH (B): B mocAejHEM cAyyae HX Hasbl-

BalOT BaKYCAAMH,
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Bce aTO, kOHeuHO, HeCyLleCTBEHHblE HAH CHeUHaAbHbIE YacTu
KAETOK — NPHCYTCTBYIOIIHE B OAHUX H OTCYTCTBYIOUIHE B JPYTHX, NOoueMy
UX OTHIOAb HEAb3s CYMTATh XapaKTEPHBIMH AAl KAETKHM Boo6llle, KOTOpas
Hac 34eChb TOABKO H MHTEPECYET . Sneguanhﬂoﬁ XK€ YacTbl0 HEKOTOPBIX
KAETOK ABAAETCS HX 0H60OAOYKaA, O KOTOPOH Mbl yHE YNOMHHAAH: OHa
cBoffcTBeHHA, rAaBHbBIM 06pa3soM, PACTHTEABHbIM KAETKaM H COCTOHT Y
HUX U3 0co6Oro BellecTBa, Ha3bIBAEMOrO KAETUATKOH (MOUTH YMCTYIO
KAETYATKY [PEeACTABAAET BaTa M HEKoTopbie copTa Gymarum). ITa 060-
AOYKa BBIZEAAETCA Ha IIOBEPXHOCTH IIPOTOIAA3MOH KAETKH, YTO OJHO
y#e TOBOPHT 3a TO, 4YTO BTO OTHIOJb HE TrAaBHad YacThb KAETKH, Kak
AyMaAM paHblle, — KPOME TOT'O €€ COBEepIIeHHO HeT Y OoAbmmMHCTBA
KUBOTHBIX KAETOK. .

Ouanako 3a nocaesuee Bpemsi B [POTONAA3Me YAaAOCh OGHAPYKUTDH
paxz Goree merkux obpasoBaHuil, KOTOPbIE HECOMHEHHO COCTOAT M3 XKH-
BOTO BEIIECTBa M OBHAPYXMBAIOT M3BECTHYIO CaMOCTOATEABHOCTb. [lo-
cAeZHAS OJHAKO He TaKOro poJa, Kak y sjpa (uxHave aro 6biam 6o
TOXE TAABHBIE YaCTH KAETKH), M, NMOBHAMMOMY, BCe B3TH 06pasoBaHKs
ABAAIOTCA AHIIb OCOOBIMH OTAEAAMHM HAM OpraHaMu MPOTONMAasMbl. Mar
OCTAHOBMMCA M3 HHMX 3J€ch TOABKO Ka OJAHOM HauboAee H3YUYEHHOM,
HMMEHHO Ha TaK Ha3bIBAaeMOM KAETOYHOM LEHTPE HAM LUEHTPO3OME .

Hentposoma, uAu kAeTOuUHBIH WeHTp, 0cobeHHO sicHO 6bIBaET
BUAHA NPU JEAEHHH KAETOK, O KOTOpoM Mbl 6yzem moipob6HO rosoputhb
Zaibllle, OXHAKO HHOrJa ee yjaerTcad HabA0AaTb M BO BpeMs [IOKOS
kretku: Omna coctouT 06bl4HO M3 ABYX 4acTeil: 0AHOrO MAM ropas’zo
jame ABYX MeAbuyafimmx (MeHbUIE OZHOTO MHUKPOHA HAM (1000 MHAAM-
MeTpa) 3€PHbILIEK H OKPYXAIOWEro ux ocoboro moaxr B NpoToNmAasme,
B KOTOPOM HEPeAKO 3aMeTHa AYYUCTOCTb HAM CBOEro poJja CHAHUE
{cm. puc. 12, rage xopowo BHAHA 3Ta AYYHCTOCTb, M pHC. 13 —m).
SepubIlIKY B LEHTPOBOME Ha3bIBAIOT LEHTPHOAAMH, a OKpyXarouiee
HX [OA€ C AYYHCTOCTBI) —CPEepOoH MpUTAXKEeHHA.

Taxoro poja kaeTouHblf LeHTp HaligeH B HACTOALIEE BPEMA B OYEHDL
MHOTHX KAETKaX, NP 4YeM NOCTOAHHO NPHXOAWTCA HabOAI0JaThb, YTO MpPH
PaZMHOMEHHH KAETOK MYTEM MX JEAEHHS HOBbIE LEHTPO30MbI 06pasyoTcs
us crapoit. [locresree, kak Mbl Zaibine yBHAUM, ABAAETCA 06A3aTeAb-
HbIM [PAaBHAOM JAsl sijpa: HOBble fApa HUKOrJa He 06pas’yroTCA HHaue,
KaK M3 CTAPbIX, YTO H JOKAa3bIBA€T MOAHYH) CaMOCTOSATEAbHOCTb fApa,
KaK OocOOOH COCTaBHOH YacTH KAETKH, BIIOAHE paBHO3HAaYHOH C MPOTO-
naasmoli. Muorue B cuay 3TOro roToBb GbIAM MPHU3HATD U LEHTPO3IOMY
Takof K€ CaMOCTOATEADHOH M HE3aBUCHMMOH 4HacTbl0 KAETKH, Kak npo-
Tonaasma u sizpo. Oguaxo, HexoTOpble HaBAIOZEHHS PEUIUTEABHO MPO-
TuBopeuar 3stoMmy Barasagy. (C ogHOH CTOPOHBI, B KAETKaX Y BBICIUMX
(ceMenHbIX) pacTEHHH KAETOYHOT'O LEHTPA A0 CHUX MOP HAWTH HE YAAAOCH:
3HAYHT, KAETKa MOxeT ob6xoszuTbea M 6es Hero, Torga Kak KAeTok Ges
azpa u Tem Goaee 6es nporonrasmbr He 6Gpisaer. C apyro#t cTopomb,
HEKOTOPbIM HCCAEA0BATEASM YAaAOCh, BAUAA U3BECTHbIMH BeLeCTBaMH Ha
KAETKH, BbI3BaTh B MX IpPOTONAa3Me O6pa3oBaHME KASTOYHBIX LEHTPOB
TaMm, rge mocaejuHux 6e3 aroro Bo3jelicTBuA 3aBejoMo ObITB He MOrAO,
#, OYEBMJHO, OHU BOSHMKAU NIPU BTOM K3 IPOTOMAAIMBI. — IJTH AAHHBIE
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He MO3BOAAIOT MO3TOMY I[PHPABHHUBATH LEHTPO3OMY TIAABHBIM COCTaBHBIM
YacTAM KAeTKH— NPOTONAa3Me M fJpY, U ee [paBHAbHeE CUHTATh 3a
ocobblif OTZEA HAHM OpraH MPOTOMAasMbl, IpUCHOCOGHBIINECA K Olpeje-
AeHHOit PyHKUHM, MOZ06HO HEKOTOPbIM JPYTHM TaKHUM &e OOpa3oBaHHAM,
Ha KOTOPBIX Mbl He 6yJeM yxe OCTaHaBAUBATHCA.

[Tpexse yeM MOKOHYHUTD CO CTPOEHHEM KAETKH, HaM HYKHO OCTaHO-
BUTBCA e€llle Ha JBYX BONpPOCaxX: BO-TNEPBbIX, BHIACHHTb, HET AW KaKuX -
Au6o pasiduuit MemAy KAETKAMH B JBYX TAaBHBIX NOJpa3sieAeHMAX
MHpa OpPraHM3MOB — LapCTBE KHBOTHBIX M LAapCTBe pacTeHHH, H,
BO - BTOPBIX, pasobpaTh, YeM OTAMYAIOTCA KAETKH CBODOJHOMXKHBYILHE OT
KAE€TOK, BXOZALIMX B COCTaB TeAa MHOIOKAETOYHBIX opranusmoB. Ha
DTOM MBI H MOMKEM 3aKOHYMTb Hallle 3HAaKOMCTBO C KAETOYHOH Teopueil
¥ HacTOALIYIO TAaBY.

OcoGeHHOCTH PACTHTEABHBIX KAETOK.

Uro kacaetcs 40 oTAMUYHMN MHBOTHOH M pacTHTEeABHON
KAE€TKH, TO B CBOHX TAaBHBIX, OCHOBHBIX 4YacTAX — NPOTOMAasMe H
q9)pe — OHH HEe OTAMYAIOTCA JPYr OT APyra, H Takoro poja OTAUYKA
HMEIOTCSI AWIIb [0 OTHOIIEe-
HHIO K HX BTOPOCTENEHHBIM
4acTAM, NOYeMy Mbl H KOC-
HEMCSl PTOrO AMIIb BKpAaTUE.

O Tom, uTO KAETKH pa-
CTHTEABHOrO TEAa HMENT
ocobyio 0OOANOYKY HS3
KA THaTKH, y&ke Obiro
TOBOPEHO Bblile. .3areM
TEAO PaCTEHHH MO cpaBHE-
HHIO C TEAOM XHMBOTHBIX 3a-
KArO4aer B cebe rgpasjzo
©oAbile BOABI, U HAa KAETKaX
9TO OTpamaeTcss TakuM obpa-
30M, YTO B HMX IIAa3ME€ Ha-
kKonasgeTca Ooabmoe KoAH-
YecTBO o0coboro BogaHH- Puc. 14. Pacmumeisnuie riemrn ¢ yseauuusaro-
CTOTO cbaep}ﬁHMGI’D HAH LIHMCA KOAHYECTBOM EKASTOYHOI'D COKAE.
KAETOYHOTO COKa; OH
0OBIYHO CKOMASIETCSI B OCOGBIX COKOBMECTHAHMILAX HMAHM BaKyOARX, O KO-
TOPBIX TOKE ynomumarock, Ha puc. 14 usobpameno, kak yBeAuuH-
BAE€TCA KOAMYECTBO ITOrO COKa IO Mepe BO3pacTa KAETKH: COBCEM MO-
Aogvie krerku (1) 3anonHenn! OZHON IPOTOMNAasMoil, 3aTeM B HUX MO-
SIBASIOTCS MeAKMe Bakyoau (2), mocaeanue GBICTPO PacTyT ¥ CAMBArOTCA
ApPyr c ApPyrom, TaK YTO IIPOTOMAa3Ma NpuobperaeTr BHA Y3KHX MO-
CTHKOB WAM NEpeMblYeK MemAy Bakyorsmu (3), u, HakoHel, BCe 3TH
BaKyOAM CAMBIIOTCA B OJHO OOWIMpHOE COKOBMECTHAMIIE, a BCA MPO-
TOmAasMa ¢ AAPOM OTTECHAEeTcs K 060AOuYKe, MOKpHIBasg €e B BHAE TaK
Ha3bIBAEMOro CTEHKONOAOKHOIO CAOA — MIPUMEPHO TaK, Kak 060 nmoxpbl-
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palor cresnl komuathl (4). Taxofi Bug savacrtyio u umewT Goaee cra-
pble KAETKH y pacCTeHHil.

Tperbeit 0cOBEHHOCTBIO PACTHTEABHBIX KAETOK OKa3blBAETCA [IPHCYT-
CTBHE B HHX OCOOBIX 3epeH, ABAAIOIUMXCA TOXE NOCTOSHHBIMH OpPTaHAMH
MPOTOMAa3Mbl, H3 KOTOPOH OHH M BOBHHKAKOT, NPH YEM BTH 3€pHA HOCAT
HasBaHMe MNAAacCTHA. [lozo6uble naacTHAbl H306pameHbl HA HaureH
cxemMe KAeTKH Ha puc. 13 (m), u, Kak Mbl JaAblle YBHAHM, OHH HrParOT
BaXHYK) POAb B (POUECCAX NMHTAHHA M TaK HasblBAEMOro O6MEHa Be-
wecTB. It obpasoBaHus MOTyT GbiTb # GecuBeTHpIMH (B HE3EAEHDBIX
YaCTAX PACTEHHS M MOAOABX KAETKaxX) M OKPalUE€HHbIMH B pPa3AHYHbIE
usera. (Cpean okpameHHbIX NAACTHA OCOGEHHO BakHOE 3HAYEHHE TIPH-
HaJAG/KHT 3EAEHLIM [IAACTHAAM, HASbIBAEMbIM TaKKe XAOPOPHUADHBLIMH
3epHAMM, TaK KaK OHH codepiar B cebe TO 3eAeHOe Kpacsuylee BEINECTBO
MAH XAOpPO(HA, OT KOTOPOrO 3aBHCHT OKpacKa pacTeHuit, yaayHo
Ha3bIBAEMBIX HMHOTJA ,3€AEHbIM UapcTBOM”. — IJTHMH OCOGEHHOCTAMHM
PaCTHTEAbHbIE KAETKM M OTAHYAKOTCS OT MKHBOTHBIX.

Beicmasi cremeHb OCAO:KHEHHA KACTKH Yy HHQY30pmMi.

Cosepuienso uHOff XapakTep HMEOT OTAMYHSA MEXKAY CBO-
OAJHOKMBYIUIMMH KAeTKaMH H KAETKaMH, BXOAALWHUMHU
BCOCTaB TKaHEH MHOTFOKAETOYHBX Opranusmos. Msisu-
AeAM YyKe Bbillle, YTO B Ipejerax KakA0oi TKaHH BCe KAETKM OJHHAKOBBI,
n60 TKaMb M €CTb CcODpaHHE OAWHAKOBHX KAETOK, HO MO Xapakrepy
CBOMX KAETOK pa3AWuHbleé TKAHH CHABHO OTAMYAKIOTCA APYr OT JApYyra.
[lpoucxoaur aTo GAarojaps TOMy, YTO B MHOTOKAETOYHOM OpraHH3Me
Mex Ay TKaHAMH IPOMCXOAMT pa3jJeAeHHe TpyJa: OFHa TKaHb NpuU-
cnocobAeHa AAfl HECEHUS OJHHX (YHKUMH, Apyras TKaHb — JAA HECEHHA
APYyTrHX, YTO SCHO BbBITEKAeT ¥ M3 HX Ha3BaHHH — NOKPOBHAaA TKaHb,
OCTOBHAasi TKaHb, NPOBOAAWas Tka#ub u T. 4. CoobpasHo c aTUM Me-
HAETCA M XapaKTep KAETOK KamAO0H TKaHM: MbIIIEYHbIe KAETKH, HalpHUMep,
BBOITATHBAIOTCA B- JAMHY H pa3BuBaloT B cebe ocobble BOAOKOHLA AAA
cokpawenus (puc. 9), HepBHbIE KAeTKH 00pa3yIOT pAJ CHAbHO Pa3BeT-
BAEHHBIX OTPOCTKOB JAAsl B3aMMHOH CBA3H JPYyr € JPYroMm U nepejayn
pasapaxenuit (puc. 10), coscem HHOt xapaKTep HOCAT KAETKM COEZHHH~
TEADHOH TKaWM H T. 4. '

Corepuienno unHaue o6CTOHT AeAO Y CBOGOAHOMHMBYUIMX KAETOK, Tak
Ha3blBAEMBbIX TIPOCTEHLIHX M HEKOTOPbIX HMU3IIMX BOJOpocAeil: kaxias
M3 HHX He MMEeeT CBA3M HH ¢ KaKHMMH JPYTHMM, CAeJOBaTEAbHO, 34ECb
HE MOXKeT GbITh M pasJeAeHHs TPYAa, a BCe KHUSHEHHble (PYHKUUM TIpH-
ypOouYeHbl K 3TOH ezuHCTBEHHOH cBOGogHOXuByweH kaerke. B pesyan-
TaTe B3TO HEPEAKO INPHBOAUT K TOMY, UYTO CTPOEHHE TAKOH KAETKH
ypesBbIYalHO YCAOXKHAETCs, M B Heil BO3HUKaer psag obpasosanuil,
BIIOAHE CPABHHUMBIX C OPraHaMH MHOTOKAETOYHBIX KHBOTHbIX, TOABKO
NoCAeJHHE CaMH COCTOAT M3 KAETOK, a 3JeCh 3TO YacTH OAHOH eauH-
CTBEHHOH KAETKH.

HUs npeacraButereil THna npocTeimiux MBI 3HAKOMBI TIOK2 TOABKO:
c ame6olt (puc. 5), Tero KOTOPOH yCTPOEHO, 04HAKO, OYEHb MPOCTO i
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HHYEM HE OTAHYAETCA OT JPYrHX H3BECTHbHIX HaMm kaetok. (gHako
ame6a OTHOCHTCA K HU3UIEMY KAAcCy INPOCTEHIINX, K TaK HasbIBaeMbIM
KOPHEHOZKKaM, Ha3BaHHDIM TaK IIOTOMY, YTO OHHM 06AagaioT cnocobHOCThIO
BRINYCKaTb M3 CBOEro TeAa ocobble OTPOCTKH HAM AOMKHbIE HOMKH, IpPH
MOMOIUM KOTOPbIX M JABHTarTCA H 3axXBaThiBalOT NHIOY,-— ga H Cpeau
KOpHEHOXeK ameba OTHOCHTCA K YHCAY CaMbiXx HH3MMX (opM 3TOro
kaacca. (Oauako, ecam OT STUX HHBMWIKX npocTeilmux Mbr o6paTHMCH
K BBbICIIEMY KAaccy HX — uHpy30-
PUSM, TO y HHX Mbl YBHJAUM YiKe€ CO-
BCEM HHYIO KapTUHY CTPOEHHs, XOTSH
3TO TOXE OZHOKAETOYHbIE CYLIECTBa,
TOABKO ropasjgo 6oaee coBepliel-
HBie, yeM ameba.

Hugysopun, nogo6H0 KOpHEHO:X-
KaM, ABAANTCA cambiMu O6bluapmu C.B---
o0uTaTeAAMH HAIIMX MPESCHBIX BOJ il :
Jaxe cBoe HasBauue (B IlepeBOZe
Ha pPYCCKHMH H3bIK — ,HAAMBOUHbBIE [J B--
MUBOTHDBIE™") TIOAYYHAU OT CBOEH CHO- (. ---
cobroCcTH pasBoJuTbea B GoAabmwonm M.A—
KOAHYECTBE B pa3.\MYHbIX HACTOSX. |
Oauofi u3 campix O6BIKHOBEHHbIX
HHQY30pHH ABAAETCA TaKk HasbiBae-
mMad TydeAbKa HAH mapaMe-
nua (Paramaecium), crpoenue Ko-
TOPOH MBI M PaCCMOTPHM.

Tero rypervku (cm. puc. 15)
MMEeT CTPOTO OnpeaereHHy1o GopMy,
KOTOpasi HE MOMET MEHATbCA, Kak
y amebbl, W He MOXET BhINyCKaTb
13 cebA AOMHBIX HOmeK. JAd ABH-
HEeHHUs 3Jecb BMECTO HHX CAYKAT  Puc. 15 Hrgysopua mygervia: oy, —
ocobble TNPUJATKM HWAM pECHHYKH, OKOAOpPoTOBOE yraybienue, P— por, I'—
KOTOPbIE ABASIOTCA BHIPOCTAMU MPo~ TAOTHE, 1.D. | THIAERDS Baryont, ¢ =

COKpATHTEAbHBIE Bakyoau, U.4.— 60ab-
TONAA3MBI M TNOKPBIBAIOT BCE TEAO  pioe gano (maxpomykreye), M.i.— mMaroe
uabysopuu (cm. puc.), u 6rarosaps 7Ap0 (MEKpoHYKAEYC.)
ObICTPOMY ABHAEHHIO DTHX PECHHYEK
ABuzeTca U cama MH(py3sopusi.— B nporonnasme, us koropo#t cocrour
BCE TEAO TY(PEAbKH, MOMEIIATCA aBa Ajpa (6oAbIMHCTBO HHpY30pHit
ABASETCA ABYAJEPHBIMH KAETKAMH): o0aHO — 6oabmoe (6.1), apyroe —
marenpkoe (m.a.). Kamaomy ns mux npunagremur ocobas poab B MHUIHH
MHDY30puH: 60AbIIOE (Ha3sbIBaEMOE YacTO MO-AATHIHM ,MaKpOHYKAeyc“)
HCIOAHAET BCe (PYHKUUH KASTOYHOIO AJpa B TedeHHe Beell XH3HM HHOY-
30puM, KPOME MEePHOJa NOAOBOrO PASMHOMEHWs, KOTJa I'AaBHAs POAb
NepexojuT K MaAoOMy fApy (mo-AaTBIHU ,MHKPOHYKAEYCY™).

Pecnuuku, sapa HMEHTCH; O4HAKO, H ¥ MHOTHX APYIHMX KAETOK, Tak
uTO BTH 06pa30BAHHA HE MPEJCTABAAIOT emle uyero-unbyip ocobernoro.
Tem He menee y Hamel TypeAbkm ¥ Boobmie y MHPY30DPUH CYLIECTBYIOT
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Takie o0pa3oBaHMA, KOTOPHIE OTHIOZb HE XapaKTCpPHb! AAA OOAbIIKH-
ctBa kaetok. Croza orHocuTes mnpemie Bcero ocoboe yraybaieHue Ha
04HOH CTOPOHE TY(PEADKH, Ha3biBAEMOE OKOAOPOTOBBIM (0.y.), Tax Kak Ha
' AHE ero MOMEILAeTCsl OTBEPCTHUE WAM KAETOUHBIE poT (p), uepes KOTOpPbIi
HH(Y20pUs TOTAOUIAET MULLY, a 3a PTOM cAeayeT ocobas weab B mpo-
TOMAa3Me, HasbiBaeMas KAETOYHOH TAOTKOMH (I‘) [Tumiesvie yacTHub
(Bpoze 3arAoueHHBIX Ty{eAbKOH 6akTepuil) MoONajarT M3 KAETOYHON
TAOTKM B [POTONAA3My M OKPYXKaroTcd B Hell MUJIKOCTbIO, 06pasyroweii
Ny3bIPEK HAM MUILEBYIO BaKYOAIO (n.B.), o pu 4eM 3TH MUILEBbIE BaKyOAn
ABUTarwTCA B NPOTONAA3ME, HX COJEpHHUMOE IlepeBapuUBaeTcs, a Herepe-
BapEeHHDIE YacTHLbI H3BEPraroTCsd HapyxKy. Tax npoucxoautr npouecc
nuieBapeHnsa y MH@y30pHil.

Kpove HCOOCTOSHHBIX NHILEBBIX BaKyOoAb TY@eAbKa HMEET ele JgBe
NOCTOSIHHbBIX BAaKYOAH, KOTOPbIE BCE BLEMS HANOAHAKTCA HHAKOCTDIO W3
MPOTOMAA3Mbl HH(MYI0PUM 1 3aTEM ONOpPaKHUBAIOTCH Hapyxy yepes ocoboe
OTBEpCTHE (ﬂ.E.). Irn BaKyOAHM Ha3bIBarOTCA COKPATHTEABLHBIMH H,
BBIBOAA M3 KAGTKM HEHYXKHbie eii BellecTBa, HIrpalT POAb OPraHOB BLI-
JeACHMS M OT4YAaCTH JblXaHMA. HakoHel, B camom HAPYKHOM cAOe
TMPOTONAASMBI ¥ TY(DEAbKM H JPYrUX HHQY30pHH NOMEWATCs MEeAKHe
VAAUHEHHDbIE CBETAbIE TEAbBIA (T&K Ha3hlBaeMble TPUXOUUCTbI ~— CM. pm:.),
U3 KOTOPBIX NPH pasjpaxeHud MHPY30pH# BbhiOpachiBaeTCs TOHKAd HUTD, .
MPH YeM STH HATH CAYHKAT AAS 3aWUThHl MHGYsopux oT Bparos. O1-
METHUM ellle, YTO Y HEKOTOPbIX HH(Y30pHil OonucaHpl 0coObie BOAOKCOHLA,
KOTOpPbIE MOKHO CPaBHMBATh C MbILUIEYHBIMH, 2 COBCEM HCJaBHO HaljeHo
Aaxe HEYTO BPOJE HEPBHOH CHCTEMBI BbICHINX GOPM.

Taxum obpasoM, Yy HHY30pHH, XOTA OHM H HBAAITCA OJHOKAETOY-
HbIMH OPTaHU3MaMH, BCE #e MUMeeTcs poT (a Yy HEKOTOPhIX H MNOCTOAH-
Hblil 3aJHUil MPOXOJ AAA H3BEPHEHHA HerepeBapeHHbIX OCTATKOB), Bbl-
JAeAUTEABHO-JbIXaTeAbHbIH annapat, ocobpie obpasoBaHua AAs 3alUThI
M T. 4., T--€. UX CTPOEHHE OYEHb CAOKHO. FleyAHUBHTEABHO IOSTOMY,
YTO MHOTHME M3 MPeRHUX UCCAeJoBaTeAell YIOPHO OTKa3bIBAAMCH CUMTAThH
MHYYB0PHH 3a OJHCKAETOYHbBIE OPra’HU3Mbl, U CIPABEIAHBOCTD TOCAEA-
Hero OblAa OKOHYATEABHO JOKAa3aHa BCETO KaKMUX-HHOVAb NATbAECAT AeT
TOMY Hasaj. Taxum obpasom, cBOOOZHOKMBYIIME KAETKM MOTYT OCTa-
BaTbCA M JOBOABHO MPOCTO YVCTPOSHHDIMHU (ameﬁa), a mMoryr Bbipabarsi-
BaTb B cebe u JOBOADBHO CAOKHOE CTPOEHHE (umpyanpnu), AOCTHras
BbI(IIeH CTEMEeHH OCAOKHEHHA KAETOYHOIO CTPOEHHUS.

[loagBoast uTOrH BCEeMy CKasaHHOMY B3JE€Cb O CTPOCHHH OPraHH3MOB,
TUPHXOAUTCA [PUBHATD, YTO C aHATOMMYEeCKOH TOYKM 3pEHUsI OCHOBHOH
MmusHeHHoll ejwHuUIed #ABAsSieTCA KAeTKa, B KOTOPOH BCE TNPOABAEHUSA
HHBHA M JOMNKHBI HafiTH cBOe BbIpaxkeHue B HauboAee mpocToit W scHOM
thopme. Camble musmue us OpraHyUaMoR, BpoJje aMedbl, ¥ NPEICTaBAAOT
U3 cebs ZOBOABHO MPOCTO YCTPOEHHBIE KAETKH B WX TUNHYHOU ¢opme,
Aarpueituee YCAOXKHEHUE CTPOSHUA HAM, KAK TOBOPHUTCH, OpraHU3alu{
MOTrAO TIOHTH M, AEHCTBHTEAbHO, MOMIAO JBYMS TyTAMH: BO-IEDBHIX,
IYTEM YCAOXAHEHHS CTPOEHHS CaMO¥ KAETKH, BO3HWKHOBEHMWS B Hel paja
crlieguaibHbIXx 0Opa3oBaHuMil, TPUMEPOM 4Yero SBASIOTCA BbICHIHE IIpoO=
crefimue — HHDY30pHH, U, BO~-BTOPHIX, NYTEM COEAHHEHUA KASTOK B TKaHH
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¥ TKaHEH B OpraHsl C pasieAeHHEM MeXJYy HHMHU TPyAa, T.-e. Grarojaps
BO3BHUKHOBEHUIO MHOTOKAETOUHOrO CTpOEHHs . BTopo#t mnyTh OKasarcs
6oree NPeJNOYTHTEABHBIM, Tak KaK MpPH 3TOM MOTAH YBEAWYHBATHCA H
pasMepbl OPraHU3MOB M JOCTHraaoch 6oablnee yCAOKHEHHE CTPOEHHS,—
¥ BOT IOYEMY MbI BHJHMM, YTO HMEHHO TaKOBO CTpoeHHe OOAbIMHCTBA
THUIOB XUBOTHOTO LapcTBa M OTZEAOB PACTHTEABHOrO, NPEACTABHTEAH
KOTOPBIX ABAAIOTCA MHOTOKAETOYHBIMHM CYILECTBaMH, COCTOALIAMH U3

TKaHe#l u OpraHoOB. OAHEI.RD, H B HX TEAE KAETHKa 0CTaAaCh OCHOBHBIM
FSHU3HEHHDPIM 3AEMEHTOM.




I'AABA TPEThHII.

Ornpasrenus opraHEsmoE.

Musnororus. — Musotusle u pacTHTerpHble @yHKUMM opraausmoB. — OfMen semecrs

H SHEPTHH: COCTAB XMBOTO BelIeCTBa; TPHHATHE BelIECTB; ACCHMHAALMA M JHUCCHMMA-

AUMs; BO3BPAT BemlecTs; obMen sHepruu. — JBumenue: JABUmeHNe NPOTOMAAIMBI; Mep-

uaTeAbyOe JBHMEeHHe; MbigleuHoe JBumeRmne. — Pasgpamumocrn: BMIM pasgpameHuil
TPONM3MBI; cnepudHyeckasa IHeprudA; pedArekTopHas Iyra.

Ousnororns.

Kasaoe #MBOE CYILECTBO HAM OPraHM3M HE TOABKO MMEET MU3BECTHOC
CTPOEHHE, M3yYaeMOe aHaTOMMefi: eMy NPUCYIl W LeAblt paj oTnpasie-
HuH, Kak NHTaHHe, BblJEAEHME, PasMHOMEHHE H Jp., B KOTOPbIX H Bbl-
pamaeTcs ero kusHejzeaTeabHOCTh. WayuenueMm srtux oTnpaBAeHHH Hu-
BbIX OpraHMsMOB 3aHuMaeTcs ocobas 6OMOAOTHYECKas AWCUMUIIAHHA,
HMEHHO @ M3MOAOT M3, KOTOpad, Kak M aHaTOMHsA, Hayaia paspaba-
ThIBaTbCA €llle B JPeBHUE BeKa, a ocobenuo sHepruuno ¢ XVII cuoaerns.

[Toao6no anaromuu, gusmororys, MO Mepe CBOErO Pa3BHTHA M YLAY-
6aeHuA, JoAkHA Obiaa pasgeAMTbCA Ha JBE CaMOCTOATEABHBIX JUCIH-
TAHHDBI: DUBHOAOTHIO XKMBOTHBIX M (QUSHOANOI'HIO pacTeHMil, Kaxjan H3
KOTOPBIX H3y4YaeTCcsd B HaCTOsIIEE BPEMA OTAEABHO, TaKk KaK Mepsas
BXOAWT B COCTaB 300AOTHE, a BTOpas—B cocras 6oranuku. Oguako, s
6HOAOTHH MHTEpPECHbl TOABKO OO[IMe BbIBOABI STHX (QH3HOAOrHYECKHX
AMCLIUIIAMH MAU TO, YTO MOXKET ObITb Ha3BaHO obmeidt pusuororuei.

Tak kak Takue me o6yuye BbIBOJBI 2HATOMHYECKOTO H3YUEHUA Opra-
HH3MOB MAM JaHHbie o6mefi aHaTOMMHM HaM Tenepb y&e HM3IBECTHDI
o TOMY, YTO ObIAO M3AOKEHO B INpeAbiAylleHd raase, TO HE TPYAHO
3apaHee CKasaTb, Kakoii xapaxtep 6yayT HOCHTb STH jaHHble obwel ¢u-
suororur. Pas OCHOBHbIM aHATOMHUYECKMM DAEMEHTOM B TEAE KamAOrO
OpraHH3Ma ABAAETCA KAeTKa, B KOTOPOH BCE NPOABAEHHSA MH3HM U Ha-
X0ZAT cBoe HauGoAee rpocToe M ofllee BbipaxeHHe, TO OTCIOJA SICHO,
uro o6mana GU3HOAOrHA H JOAXHA OBHITH Nmpexse BCErO
GH3HOAUTHER kKAeTKH. Bor nouemy u B 27T0H raase, nOCBA-
weHHOH Bonpocy 00 OrmpaBAEHMAX KHUBBIX CYLIECTB, Mbl ZOAXHBI OyJem
MMeTh AEAO ONATb-TAKH, rAaBHBIM 00pasoM, ¢ KAETKaMy{, a OTHIAb He
C OpraHaMy HAM TKaHAMH.

KuBoTHBIC M pacTHTEeABHbIC (PYHKOUH OPraEH3MOB.

Kakosbi xe, 0jHaKo, Te rAaBHble OTHPABAEHHS, HA KOTOPbIE CBOJHTCH
JKK3HEAEATEADHOCTD KAa#JAOTO OPraHW3Ma H B TOM HHCAE Kamaol KaeTku?
Takux rAaBHbIX OTNPaBACHHHE MOMHO HACUMTATb YETHIPE, a4 UMEHHO:
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1) mponeccel NMUTaHWA, ZbIXaHUS, BbIZEACHUs, TECHO CBSI3aHHbBIE JPYT
¢ ApyroM B OJHO obmiee LeArOe, KOTOpPOE MO#ET O6biTh Ay4lIie BCErO
OXapaKTepH30BaHO, Kak OO MEeH BelleCTB H BHEPTHH B OPraHusMe;

2) ABAEHHA pa3MHOKEHH A HAU BOCNpousBeeHus cebe nojobHbIX;

3) ABAeHHA JBHKCHUS;

4) weapiii psj NpoLECCOB, KOTOPBIE U3BECTHHI 104 UMEHEM pa3 jpa~
MUMOCTH MAH UYBCTBHUTEAbBHOCTH.

Hepeaxo obmeH BewecTB M pasMHOZeHHE O0BEANHAIOTCA MOZ OBLWIHM
¥MeHEeM PAacTHTEAbHBIX NMPOUECCOB HAH (PYHKUMH, TOYHO TaKke JBHXKE-
HUEe U YYBCTBUTEABHOCTb WHOrJA HA3BIBAIOT MUBOTHBIMH (OYHKIHAMI
opraHMsMa. DB CBSSH ¢ ®THM Te OPrambl, KOTOPbIE CAYHAT AAA HeAei
obMeHa BeIeCTB ¥ pasMHOMEHus (OpraHbl NMHILEBapeHHs, ABIXAHUS, BbI-
AEAEHMs, KIOBCHOCHAs CUCTEMA, MOAOBBIE OPraHbl) HAZBIBAIOT OPraHamMu
PACTUTEAbHON KHU3HH, a OPraHbl JBUKEHWA H CBASaHHbIE C NPOIECCAMH
pasapamkuMocTH (T.-e. MYCKyAaTypy, HepBHYIO CHCTEMY, OpPraHbl YYBCTB)—
OpraHaMu HUBOTHOH KH3IHW.

OriA Hassauls BO3HUKAHM 0Aarogaps pacupoOCTPaHEHHOMY paHblIe
yGexJeHHIO, YTO NHUTAHHE M PABMHOKEHHE ABAAIOTCA OTINPaBACHUAME,
OSIIMMHA JAASL MUBOTHBIX M pACTEHHH, TOTJja KaK JBHXEHHE H YyBCTBH-
TEABHOCTb CBOHCTBEHHB! TOABKO MPEACTaBHTENSIM KHBOTHOrO Lapctsa *).
Barasg aToT, Kak Mpl JaAbuie YBHAWM, HENPABHAEH, TaK KaKk BCe mepe-
49KCAEHHDbIE TAaBHDIE OTIPaBAECHHA OPraHu3MOB B OOADIIOH WAM MeHbmIeH
CTENeHU NPHUCYILM KamAod KAETKe, 3HAYHT, PasAPamUMOCTb U Crnocob-
HOCTb K JBWXKEHHI0 HE MOTYT V&€ B CHAY 3TOr0 OTCYTCTBOBAaThb y pa-
crennit. Ho cnpaBegauso u TO, 4TO y MoCAEAHHX STH OTHPABAEHUS MO
CPABHEHHUIO C AKUBOTHBIMH OTCTYNAIOT Ha 3ajHHil nMaaH, a o6MeH BellecTB
¥ Pa3sMHOXKEHUEe OJUHAKOBO XOPOUIO BbIpaXeHbl Y NMpeicTaBHTeAedt Kak
KHBOTHOTO, TaK M PACTUTEABHOTO LIAPCTBA, MOYeMYy M0J00HAA TepMHHO-
AOTHMA M yJAEp®arach A0 CHX MOpP B HayKe.

[lepexoan Tenmepp K pACCMOTPEHHIO HTHX TAABHBIX OTNPaBAEHH
#HUBBIX CYLIECTB, Mbl HaYHEM C CaMOro BaXHOTO M3 HHX, UMEHHO C 00-
MeHa BellecTB.

A. OBMEH BELLECTB W 3HEPT'MN.

Cocrae :xmBoro Bemecrsa.

AAS BCEX OPraHM3MOB B BbIcleH CTENEHH XapaxTepeH Npekje BCEra
©OOMeH BELLeCTB, NPH KOTOPOM pasAHYHbIE BEIECTBa— B BHJe NUILUEBBIX
BEIIeCTB, BOJbl, KHCAOPOJA JAA JbIXaHHA — BCe BPEMA IIOCTYMalOT U3
Oxpyxaromeii cpeshl B TEAO OPraHU3MOB, a BMECTO 3TOrO PAL APYIHX
BellecTB—B BHAE MPOJYKTOB MHIIEBapeHUs M BbIJEAGHHA HWAHM Yyrie-
KHCAOTbI TIPH ABIXaHHM — BbIBOJUTCA M3 TeAad OPraHMsMOB HapyKy.
Takoro o6mena BewlecTB Mbl HE BCTPEYAEM Y CYLIECTE YMEPIIMX U BO~

*) Aunneii, HanpuMep, NPOROIHA TAKCE pasAMHMe MEXIY TPEMA LAPCTEIMH TIPHPOABI:
~Muueparn cymecrsyior, pacrenns cymecTsyioT H pacTyT (T.-e. NMHTAIOTCA H PA3MHO-
2£aIOTCA, MOKEM CKas3aTh Mbl Telephb), RHBOTHBIC CYUIECTBYKOT, PacTyT M YyBCTBYOT".
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obiie Ge3XM3HEHHDIX: KaK TOABKO NpeKpallaeTcs HAM 3aMUpaeT KH3Hb,
Tak cefiuac e MPuOCTaHABAMBAETCA M DTOT MpPaBHUAbBHBbIH 00MeH BellecTR
MemJy TEAOM OpraHMsMa W oKpyxaioueil ero cpegoit. 3uauuT, B Hem
Mbl CTaAKHMBaeMCs C OAHOH H3 XapaKTepHbIX OcOOeHHOCTEH MU3HU, OT-
Anyaiolle#t ee OT CMEPTH U KHUBbIE OPraHU3Mbl OT 6esxusHenHoix.—bBaa-
rojapsa 4eMy € OJHaK0 BO3HHMKAaeT 2TOT OOMEH BelleCTB M KaK OH
Boobie npotekaer? Jas NOHUMAaHUS ITOTO HaM HYXKHO CKasaTb He-
CKOABKO CAOB O TOM, KaKHe BellecTBa BooO6ile BXOJAAT B TEAO Gpra-
HH3MOB, T.-€. 0 COCTaBe XHUBOIO BelfecTBa.

Cocras pasauuyHbiXx BElIECTB U3yyaeTcs, Kak U3BECTHO, 0co6oi
Haykol—xX MM u e i, KOTODasA pasAuyaeT TeAa [POCTbIE, HH H3 KaKHUX
Apyrux Goaee He cocTosliMe, U TeAa CAOKHbIE, COCTOSUIHE U3 I[IPOCThIX
teAn. [lpocTie TeAa, BXOJS B COCTaB CAOKHOrO TEAd, NOAYYAOT Ha-
3BaHHE SAEMEHTOB; TaKHX 3ACMEHTOB H3BECTHO B HacTosllee BpeMA
okoro 80, mpu uem KamiOoe CAOKHOE TEAO 3aKAlOuaeT B cebe psg
3AEMEHTOB.

Te semecrsa, H3 KOTOPHIX COCTOMUT TeAo AOGOro opranysma, oT-
HOCATCs, KOHEYHO, K YHCAY CAOXHBIX TeA, HAM XHMHYECKHX COeIHHEeHHi,
U cozepixar B cebe pasauunble xumuueckue saementsi. OgHako cpeau
HUX HET HH OJHOrO TaKoro, KOTQpbIil 6bl BCTpedaAcHd TOABKO Y HHBbIX
OpraHM3MOB U OTCYTCTBOBaA Gbl B MEPTBOH NPHPOZE: HANPOTHB, KUBOE BE~
IIECTBO, KaK IIOKa3hblBaeT XMMHYECKHH aHa N3, COZEPRHUT B cebe NoCTOsHHO
okoA0 20 3AeMeHTOB, KOTOpblE B TO e BPEMS LIMPOKO PACIPOCTPAHEHHI
H cpeaul TeA MepPTBOH NPHPOAbI,—K HHUM OTHOCATCA YrAEpOJ, KHCAOPOJ,
BOJOpPOJ, 230T, cepa, dochop, XA0p, karul, HaTpuH, Maruuii, KaAbluil,
mere30 U JApyrue. K Tem ne meHee pasiuume B cocTaBe TeA opra-
HH3MOB M TeA MEPTBOH IIPHPOAbI BCE XK€ HUMEETCsA: TOABKO OHH OTAU-
yalTcA APYr OT JApyra He 9THM, KaK TrOBOPHTCH, SAEMEHTapHbIM COCT2-
BOM, & TEM, YTO HEKOTOPbIE DAEMEHTBHl 00pasyloT B KHBOM BeELISCTBE
coBepnieHHO ocobfble coeiHHEHHs!, XapaKTePHble TOADKO AAd OPraHU3MOB
¥ HHrJe KpOMe HHX B MPHPOAE HE BCTPEeYarIlunecHd.

AlaBHO yite B XHMMH HPHHATO ZEAUTh BCE COeJMHEHU:, KOTOPbIE OHa
H3yYaeT, Ha JB€ TAaBHbIX TpPYONbl—HEOPraHWdecKkHe H OpraHHyecKue.
9To pasjeAreHue, CTPOTO TOBOPA, HENPABUABHO M BO3HHKAO YHCTO
HCTOPHYECKM, TaK Kak Ipexkie Opejroiaranocb, 4TO TaK HasblBaeMble
»OpraHuuecKkne coejuHeHns o6pasyroTca TOABKO B XKHUBBIX TeAax, HO
nmosjHee BBIACHHAOCH, 4TO 6oAblIOE YHCAO MX Huyero obimero ¢ opra-
HM3MaMu He umeer. Ha camom jgene, Tak HasbiBaeMble OpraHHYECKHE
COEJHHEHHA OTAHMYAIOTCH OT HEOPraHHYECKHMX, BO-IEPBbIX, TEM, YTO OHHU
3aKAOYaroT B cebe ocobbiit aaemMeHT—yraepos (Berpevaromufica B npu-
pode B BHJAE TPEX MPOCTHIX TEA—YrAf, TpauTa U aaAmasa), H, 80-
BTOpbIX, CBOMM Topa3jo 6oAee CAOXKHBIM COCTABOM.

bl CKa3aAM, YTO MHOTHE M3 OpraHMyecKHX coejuHeHMH HUuyero o6-
Wero € OpraHu3MaMy He HMEIOT, OAHakKO K 3TOH ke rpymnme npuHas-
AeXAT M Te COeAWHEeHHA, KOTOPblE XapaKTepHbl TOABKO AAS OPraHH3MOB,
HpY 4eM 3TO O6YAYT Kak pa3 Hauboree CAOXHbIE OPraHHYeCcKHe COeJHHEHUA.

Hau6oabmeii cAOKHOCTBIO Cpeau BCeX COejuHeHHi yraepoja # BO-
20me cpeaun BCEX H3BECTHbBIX COEJWHEHHI OTAMHAIOTCA OEAKOBBIE
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Tera uAM npocto OGeiku: 270 M OyaeT TOT TAABHDbI CTPOHTEABHbIH
MaTepUaA, M3 KOTOPOro IOCTPOEHA MPOTONAasMa Kaxjod kaetku (o uem
MBI Y€ YIOMHHAAM BbIIE), a, SHAYHT, U TEAO AIOGOro opramusma.

B cocras GeAKOBBIX TEA BXOJHT BCEria D 3AEMEHTOB: YIrAEPOJ,
BOJOPOJ, KHUCAOPOJ, a30T M Cepa, K KOTOPbIM NPHCOEJUHAIOTCA HHOTJAA
H elle HeKOTOpble, HO CAOKHOCTh MX CTPOeHUs OObsCHsAeTCs, KOHEYHO,
HEe TOABKO dTHM. [Kak M3BECTHO, COTAACHO COBPEMEHHBIM XHMHYECKHM
BO33PEHUSIM, NPOCTbIE TeAd COCTOAT M3 MeAbYailINX HeJeAHMBIX Jaiee
YAaCTHI MAM aTOMOB, a 3TH aTOMbl COEJHHSIOTCS Jpyr C Jpyrom
B 6Goaee kpymubie Tpynmbl M OGPasylOT MOAEKYAB MAH YacTHUbI.
UeM cAoxHee cOCTaB AAHHOIO CAOMHOTO TeAa MAM XMMHYECKOI'O COEJH-
HeHHUA, TeM OoAbIIe pasAMYHBIX ATOMOB, M3 KOTOpPbIX oOpasyeTcsa €ro
MOAEKyAd. 1ak, MOAEKyAa BOAbi, KOTOpas [(IpeiCcTaBageT U3 cebs co-
eAUHEHHE BOJOPOJAa C KHCAOPOJOM, cojepxuT Bcero 3 aroma (2 aroma
BOJOPOJAa ¥ 1 aTOM KHCAOPOJA), B COCTAB YIAEKHCAOTO rasa HAH yTAe-
KUCAOTBEL BXoaar Tome 3 aroma (1 arom yraepoza m 2 aroMa KHUCAO-
poja), B COCTaB yXe€ JOBOADHO CAOZKHOIO OPraHHYECKOr0 COEAMHEHUS
BUHOrpajHoro caxapa— 24 aroma (6 — yraepoaa, 12 — Bozoposa,
6 —kucAOpoJa) U T. 4. DeAxoBbie e TeAa, COCTaB KOTOPBIX YAarOCh
foree MAM MEHee YCTaHOBUTb, MUMEIOT HeH3MEPHUMO G0Aee CAOXKHbBIE MO-
AEKYADbI, COCTOSILUWE U3 OuUeHb OGOABIIOrO YHCAA ATOMOB. lak, 1O HC-
CAEA0BaHHIO OJHOTO XUMHKA, B MOAEKyAe TOro 6eAKOBOTO BeLlecTea,
OT KOTOPOrC 3aBHCHT KpacHblfi uBeT Hawel kpoBu (remorao6una), co-
zepmurca cebuue 2000 aromoe, a umensHo 712 aromoB yraepoga,
1130 aromoe Boaopoga, 245 aromor kucaopoza, 214 artomoB asora,
2 aroma ceppl m 1—:menresa. Takol me, a uHorga ewe 6Goree cAOX-
HbIi COCTAaB MMEIOT MOAEKYABI M JAPYrux GEAKOBBIX Tea ™).

C 5Toit CAOKHOCTDIO CTPOEHHUST GEAKOBBIX MOAEKYA HAXOJUTCA B CaMoi
TECHOH CBS3M M JPyroe Hx CBOHCTBO, HMEHHO HeycroitumsocTh. B or-
Auype oT ©GoAee NPOCTO INOCTPOEHHBIX M INOTOMY OOAee MPOYHBIX MO-
AEKYA ADYTHX COEJMHEHMH, MOAEKYABI PasAMYHbIX OEAKOBBIX TeA O4YeHb
AETKO TIpEeTEepreBalOT BCEBO3MOXHbBIE NMPeBPAIIEHUA W PasAaraioTCsi, pac-
najasch Ha MEHBIIME [0 pasMepaM 4acTHUsl GoAee MPOCTO MOCTPOEHHBIX
coegunennit. Ocobenno ato clpaBe AAMBO AAA KHBbIX OEAKOBBIX BEIIECTB,
KOTOPbIE OTAHMYAIOTCS HpPE3BbIYaHHOH MOABHAKHOCTBIO M MOCTOAHHO H3Me-
HAIOT cBOe cTpoeHume. (TC0Aa BbITeKaeT H HEO6XOZUMOCTD IOCTOSH-
Horo ofMeHa BelleCTB B OPraHM3Max: MX TAaBHBIA CTPOHTEAbHBIEI MaTe-
puar — OEAKOBBIE TeAa— HENPEPbIBEO paspyllajOTCA M pasAararTcsa Ha
6oaee npocTbie COEJUHEHHA, KOTOPHIE OTHYACTH H BHIBOJATCSA HapyXy;
OYEBHAHO, AAA TOro, 4yrobbl He .pa3pymaroch BCE TEAO OPraHH3Ma,
PAAOM € 9THM NPOLIECCOM Pa3pyLUEHHs BCE BPeMs JOAKEH HTTH obpar-

*) Bece sTu oTHOmEHWMA BhIpamalTes TOPAasj0 IpPOMIE W KOPOUE NMPH TOMOMMHK XH
MHYEeCKHX GQOPMYA B KOTOPHX OYKBBI YKaSHIBAIOT, KaKAC BDACMEHTHI BXOJAT
B wacTuuy (Bogopox ofosHauaeres npw srom Gyxeoii H, kueaopog— 6yxeoii O, yraepos—
6ykpoit C u 1. #), 2 uUdPHI OpH HHUX — CKOABKO HMEHHO aTOMOB Ka#EOTO SACVEHTa
zakalouaer B cebe Takad uacTHga. lakum ofpasom, dopmyaa Bogbt Gyzer HoO yrae-
KHCAOTO raaa-CDl;. sunorpagaoro caxapa— C;Hix O, Torga xak remornofnna —

CriaHi190 Og45 Nygy SoF e
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HblH €My [pOUecC CO3MAaHHA, T.-€. MOCTPOEHHE KHBOTO BeUlecTBa —
rAaBHbiM  06pasoMm, Tex e OEAKOBBIX COeJMHEHHII —Ha cuer 6Goaee
NPOCTHIX BEUIECTB, BoCcHpuHUMaeMbix usBHe. O6Men BemwecTs H
ABASETCH NOCTOAHHOH CMEHOHW OpPraHUyYeCcKOro CO3H-
ZAHUA M OPraHHYECKOTrO0 paspyileHHs, Kak XOPOIIO OXapak-
‘TEPH3OBAA €O 3HaAMeHUTb (paHuysckuit ¢usuoror Kaoaz Depuap.
[AapHyI0 porb B 2ToM OOMeHe BeulecTB MrpaioT GeAKOBble TE€Ad, H €CAH
AaHHOE SBAEHHE, KaK Mbl yie FOBOPWAH, UPESBLIYANHO XAPAKTCPHO AAR
KH3HM, KaKk TaKOBO#, OTAHHas Aw6oe HHBOE CYIIeCTBO OT CylecTBa
YyMEPWI.TO MAM 0€3MM3HEHHOrO, TO COCTaB M3 OGEAKOBbIX TeA HE MeHee
XapaKTepeH JAd BCEX OPTaHU3MOB, OTAMYAs HX BTHM OT TeA MepTBOil
npHPOAbl. laxuMgo6pasoM, MMU3HH BO BCE€X ee MNPOABAEHHAX
npex e Bcero cBoiicTeeH o6MeH BeliecTBE B 6EAKOBBIX
COeJUMHEHUAX.

DeAroBEIMHU cOEJHHEHHAME, OZHAKO, OTHIOAD HE HCYEPMbIBAEGTCA COCTAB
KHUBOrO BelulecTBa. DB HeM BeTpevaloTes KpoMme GeAKOB H Jpyrue opra-
HUYECKUE COeJUHEHHS, U M3 HUX HauboAee BaXHbI ABe TPYIIBI—Y I A€ -
Boazb u mupwl. OrT BGEAKOBBHIX TEA MOCAEJHME OTAMYAIOTCH, BO-
nepBBIX, TEM, YTO B HHX COJEPHKUTCH TOABKO 3 dAEMEHTa — YIAEPO4,
BOJOPOA M KHUCAOPOJ, TAABHOE e, MOAEKYABI BTHX COEAMHEHMH HHUKOrJa
He gocTuraioT Takolf caoxHocTH, kak y Geakos. K yraesogam orHo-
CATCSL pasAMYHBIE BHABL caxapa (BHHOrpaiHbifl, MOAOUHBIH, TPOCTHUKO-
BBl ¥ J4p.), KpaxmaA (MOUYTH YHCTbIM KPaXMaAOM SNBASETCS, Hamnpumep,
kapToeAbHas MyKa) M M3BecTHas y:xe Ham kaeruarka. Cpoe HasBammc
YIAEBOJOB STH BELIECTBA NOAYYHMAM 6Aarozaps TOMY, 4TO B HX MOAE-
KyAe ATOMOB BOJOPOAA BCerja BJABOe 60OAee, YeM AaTOMOB KHCAOPOAR,
KaKk B BOJE, [IOYEMY OHHM U KaKYTCA COCTOALUMMH Kak Obl U3 HECKOAbKHX
aTOMOB YTA€POJa M HECKOABKMX u4acTuy Bozbl *). Hakowen, B cocrasn
KUPOB, K KOTOPBIM OTHOCATCA PASAHYHbIE KHBOTHbBIE HKHPbBI H PacTH-
TEAbHbIE MacAa, BXOJAT Te Xe TPH DAEMEHTa, KAK H B COCTaB YrAEBOAOB,
HO V&€ B UHOM OTHOLIEHUH.

Kpome sTux opranmyeckux BeIIECTB KakAblii OpPraHi3M COJAEPHMHUT
B CBOEM TEAE M HEKOTOPble HEOPraHWYeCKHE BeluecTBa. K HHM OTHO-
CATCA Mpexde BCErO pasiuYHble COCAHHEHHdA, HOCALIHE Ha3BaHHE coaeii,
B poje obbiumoit noBapenuoil coam (xAopucToro narpus) uAn pocdopHO-
KUCABIX COAell, cogepxaiiuxcs OOLIKHOBEHHO B CKEAeTe, & 3aTEM BOJAA.
Boab! B TeAe KMBBIX CYIIECTB COAEPHKHUTCH OYEHb MHOLO H BO BCAKOM
cAyuae ropa3zo 60Ablle, YEM KaKOr0-AM6GO JPYroro BElEcTBa: B TEAE 4Ye-
AOBEKa HaTIpHMep, ee OROAO /4 (659,), Toraa xak 6eAKOB TOABKO OKOAO '/,
(20°), a B oueHb COYHBIX PaCTEHMSIX M Y HEKOTOPBIX CTYAEHUCTBIX MOp-
CKUX MXUBOTHBIX cojep:aHiae BoAbl aocturaer o 95°,. Takoe Gorar-
CTBO OPraHU3MOB BO40ft upesBhyaiiHO obieryaer B uX Teae ofmeH Be-
UleCTL. o, 1eAa ZeHCTBYIOT APYyr Ha Apyra TOABKO B pacrBope“—raacut
OJHO W3 CTAapHHHHIX MOAOKEHHH XMMUM: CAeJOBATEAbHO, 6€3 BOALI pas-

*) Tax, uanpusmep, y sunorpagsoro caxapa MOACKyAd cozepmut 6 aToMOB yraeposa

12 aromor Bodopoga i 6 aromos kucropoga (dopmyra C,HisO,) u xamerea cocromgeit
kak 61 u3 6 aTomor yraepoza m 6 wacruu soam (C,--6H.,O)
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JAMYHbIE XMMHYECKHE MpeBpalleHud, i TeM caMbiM OOmMeH BeuiecTs, 6biAu
6b1 HeBO3MOXKHBI, 60raTCTBO Xe BOJOH CHAbHO CIOCODCTBYET mMOCAEZHEMY .

Kak nporekaer, ozuaxo, cam O6MEH BELIECTB M M3 KaKHUX IPOLECCOB
OH chaaraerca? Bbiuie yxe oTMeyanoch, uTo Moz MMeHem ofmena Be-
WEeCTB MOHHMAIOT I[IpolecChl MUIUIEBAPEHUs, YCBOEHHA, BbldeAeHHdA, Abl-
XaHuss u OOpailleHuss COKOB B OpraHH3Me, AAS 4Yero CcyLIeCcTBYWT H
cleLHaibHbIE CHCTEMBI OpraHoB. B Tako#i mocaegosaTeAbHOCTH pac-
CMaTpUBarOT 0ObIYHO oOMEeH BeIecTB, KOrja peyb HJAET O HEM HAU Y
AUBOTHBIX MAM V pacTeuuit B ceunarpbix pusuororuax. Oguako, Hac
3JeCh MHTEPECYET TOAbKO 00masa (PH3HOAOTHSH, B YaCTHOCTH (HUIHOAOTHA
KAETKHM, © C ITOH TOYKM 3peHMA AydIle NPUIEPKUBATHCS HHOTO JEAe-
uus. Mbr pasobpem nosTomy Bech ob6MeH BewlecTs Ha 3 Pasbl: Npu-
HATHE BelUecTB, NepepaboTka BEULIECTB X BO3BPAT BELIECTB, IIPH YeM
6yzem wuMeTb B BHAY, TAaBHbIM 06pasoM, Mpolecchl, MPOUCXOAALINE
B KAETKax.

Camasn raaBHas (pasza— 5TO, KOHEYHO, nmepepaborTKa BeIECTB B HeA-
pax camoro opranusma. Mbl 3HaeM yi#e, YTO BO BPeMs ee IIPOHUCKOZUT,
C OJHOH CTOPOHDI, MOCTOAHHOE pa3pylIeHHEe OPTaHHYEeCKOTO BelecTBa,
-C Apyro#i ke — NOCTpOEeHHE ero 3aHoBO. JAA KamJOTO M3 3THUX Ipoluec-
COB CVILIECTBYIOT TO#e Ocobblé HasBauus: OpraHHYeckoe CO3UJaHue
Ha3bIBAlOT HHauye accUMHAsUMell, opraHuyeckoe paspynleHwe —
Aunccumuaspue . [leppas M3 Hux Bbi3bIBa€T HEOOXOJAMMOCTDH MO-
CTOSAHHOTO IPUTOK2 BEIleCTB H3BHE, T.-~¢. NPHHATHE BEIECTBH
BTOPas — CTOADb € NOCTOSIHHOE BblJeAeHHEe BEIUECTB HAPYHY, HAL'B O 3-
BpaT BemecTB. HarasgHo 10 MoxHO H300pasuTb TaxuM obpasow:

Paccmorpum Tenepb kamgoe wu3 sTHx KOASH OOMEHA BeCCTS
OTASABHO.
llpnaaTee BemecTs.

HauyHnem ¢ npuHATHA BewecTs. PasnnyHblie BEIECTBA NPUHHMANTCS
KaK LepIMH OpraHu3MaMu, TaK H OTAelbHBIMH KJIETKaMU B TBEPHOM,
MuaKom M raszoobpaszHom Buge. Haubomee pacmpOCTpaHEHHBIM CIydaeMm
ABISIETCS LUPM 9TOM, KOHEYHO, MOTJIOUIeHHEe KJIeTKAMM JKUAKOH TMHIIH,
KOTOpas MOCTYNaeT B NJasMy KIIETKH WM HEMOCPEJCTBRHHO WM TMpo-
XomuT (XaK rosopar, ¢usuka, Ruddysmupyer) uepes ee 0697104Ky .
Ce00OZHOK iByLIME KJIETKM INOIMIOMAKT IKUAKYH NHIY (0O6bIKHOBEHH®
BMECTE C BOJOH) M3 OKpYJ)KaIUEH WX CpPelbl; KIeTKM, BXOASUIHE B CO-
CTaB TeJla )KUBOTHBIX Y PACTeHMil, MOJNYYAWT €€ U3 COKOB Tena, UPKY-
AUPYIOMKX MIH 110 COCYJaM Yy pacTeHud WM JI0 KPOBEHOCHOH cuereme
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y MHBOTHBIX. 1aK Kak OGOADIIMHCTBO MHBOTHBIX MUTAETCA NpeHMyLie-
CTBEHHO TBEPAOi muiuel, koTopag ZAA MOCTYINAEHHS €€ B KPOBb JOAXHA
nepeiTd B KUAKOE COCTOAHHE, TO AAA NMOCAEJHEH LEeAM Yy HHX M Cylle-
CTBYIOT Ooprambt nuiiesapenus. CnegunarbHbie OTAEABI TOCAEZHUX, BPOJE
AKEeAyZKa M pasAMUHBIX Xenes, BbipabarhiBaloT 0cobble BeilecTBa, Ha3bi-
BaeMble PepMeHTaMH, KOTOPble M NEepeBOJAT TBEpAble COCTaBHbIE
YacTH THILM B PacTBOPUMbBIE COSAMHEHHs, MOCTYMAIOWIMe M3 KHIISYHHKA
B KPOBb M U3 Hee B Pa3sAUYHbIE KASTKH TeAa. |ax, KeAesucTble KAETKH
KeAyaka BbIAEAAIOT 0CO00bIl (epPMEeHT— NENCHH, KOTOPblH NEePEBOJUT
B PacTBOPHMOE COCTOAHHE pa3AuyHbie OeAKOoBbIE TeaAa, Npeppailas MX
B GoAree MPOCTble XMMHUECKHE COoeJuHeHMsi. [KAeTKm Aemauleil 3a xe-
AYAKOM TIOAXKEAYJOUHOM meneabl BbipabaThiBaOT Cpasy TPU (epmeHTa:
04uH M3 HuX (TpHlCcHH) JeficTByeT Mo400HO NencuHy Ha OeAkH, Apyroi
(auacTas) mepeBOAMT HEPACTBOPHMBI B BOJE KPaxMaA B PacTBOPHMBIiL
BUHOTPaAMbIt caxap, TpeTu#l (CreancuH) pacuienAsieT KUPbL, [PEBpa-
WalolMecs Py 3TOM TOXe B Goaee NPOCTHIE PACTBOPUMbIE COEAMHEHHSA .
Takum obpaszom, M THpu NUTaHMH LEAOrO OpraHusMa Tsepao¥t nwel
KAETKH €ro TeAa, 6aarolaps AesTEAbHOCTH MMHILIEBAPUTEAbHBIX OPTraHOB,
TOAYYAIOT ee B XUJIKOM BHAE,

IlpunsaTe kAeTkamu ra3006pasHpIX BEILECTB TOde OYEHb paclpo-
CTpaHEHHOE SBAEHHE ¥ MHMEEeT MECTO IO OTHOWIEHHI0O K JBYM Belle-
CTBaM—KHCAOPOAY U yrAekucromy rasy. [loraowenue kucroposa (o6eix-
HOBEHHO M3 BO3JyXa, ropasjo pexe M3, TeX BEIleCTB, B KOTOPbIX KHBYT
HEKOTOPbIE MMKPOOPraHW3Mbl) HOCHT OGBIKHOBEHHO Ha3BaHHE JBIXaHHUS K
cBOficTBEHHO BCeM 06e3 MCKAIYEHHA KAeTKaM — KaK PacCTHUTeAbHbIM, Tax
M KHBOTHBIM, IIPH €M B PE3YAbTATE 3TOrO MPOUECCA KAETKH BBIAEAAIOT
YrAEKHCABIH ras, KOTOPbIi M yJarsieTcss Hapyxy. I[loMuMmo Abixawus y
TeX KAETOK PAaCTHTEABHOrO TeA’3, KOTOPbleé MMEIT B CBOMX HAACTHAAX
3eAeHOe KpacsAllee BELEeCTBO HAM XAOpodua, cyuwiecTByer H obpaTHbIH
npouecc: MOrAOUWIEHHE MMM YIAGKHCAOTBI BO3AYyXa M BbIAEAEHHE Hapymy
BMECTO HEE KACAOPOJa. OTO SIBAEHHME, KAK Mbl JaAblue YBHAMM, WIpaeT
'pOMaHYX0 pOAb B KH3HH OPraHM3MOB, OJHAaKO caMbiff mnpouecc mo-
TAOLIGHHA YrAEKHCAOTO rasa H3 BO3JAyXa 3€ASHbIMH pacTHTEAbHbIMK
KAETKaM¥ HCCHT Oonee crmeuMaAbHbI XapakTep, 4eM IPOLECC AbIXaHHs:
MOCAEAHHA NPOUCXOAMT BO BCEX KAGTKaX B TeYEHME U JHA U HOYH,
MOrAOLIEHHE Ke YrAeKHCAOTBI MOMET COBEpPIIATbCA TOABKO TEMH KAET-
KaMH, KOTOPBIE HMEIOT XAOPO(DUAbHBlE 3€PHA, Ja M B HUX TOABKO JHEM—
N0A BAMSHHMEM COAHEUHOrO cBeTa. PasAuuHbIE HAPKOTUYECKHE Beuie-
cTBa B poJe XAopodopma, dPHpa H Ap., €CAH JeHICTBOBATD MMH Ha Op-
raHH3Mbl, HE OKa3bIBAIOT HUKAKOTO BAMSHHS Ha MOTAOILEHHE KHCAOPOAA
HAM JbiXaHHe, HO ObICTPO OCTAHABAMBAIOT IOTAOWIEHHE YIAEKHCAOTEHE
3€AEHBIMH PaCTEHHAMH, 4TO TaK#keé CBHJAETEAbCTBYeT O MeHee obmem
3HAYEHHH JAHHOrO Tpolecca MO CPABHEHHIO C JbIXaHHEM.

Hakoney, noraomenne semecTs B TBEPAOM BHJAE CBOWCTBEHHO TOABKO
HEKOTOPBIM KAETKaM, M K HMM OTHOCATCA NpekJje BCEro MHOTHE CBOGOAHO:
MUBYIUME KAETKM HAM mnpocrefimne. Mbl ropopuan yxe, uro ameba
(puc. 5) u Apyrme KOpPHEHOXKM HE TOABKO ABHIAIOTCA MEH [OMOLIM
CBOAX AOKHBIX HOXEK, HO M 3aXBaThIBAlOT MMM MHULY, o6BoAaKkuBas Ta-
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KUMH AOXKHBIMH HOMKaMu Oaxrepuil, pasAuuHble MeAKHEe BOAODOCAH —
Boo6Ile TBEpAble IMIUEBblE BEUIECTBA. 10 ke CaMOe IMPOAEABIBAIOT M
HH(Y30pHUH, C TEM PABAMYHEM, YTO Y HHUX AAS [PHHATHA TBEpJOH NHIIM
cymecTByeT ocoboe oTsepcrie — kAeTounwmit por (puc. 15—p), kyaa
TBEPAbIE MUILEBBIE YACTHLbI 3arOHAIOTCS Yepe3 OKOAOPOTOBOE Yraybae-
nue (0.y.) 6rarogaps AesATEABHOCTH PECHUYEK.

HeAb3s He OTMETHTD, YTO XOTA GOADIIMHCTEO KAETOK TEAA BBICIIHX
MHOTOKAETOYHbIX :XHBOTHBIX, H YEAOBEKAa B TOM 4YHCAE, HE HMEET 3TOH
CII0COBHOCTH [TOTAOLIATh TBEPAbIE BELIECTBA, HO U ¥ HUX B TEAE CYILLECTBYIOT
3AEMEHTbI, KOTOpble 06AajaioT TOK &e Cho-
COGHOCTBIO.  1aKMMM KAETKaMH SBASIOTCA
ocobble KAETKM KPOBM — GeAble KpPOBSHbIE
mapuky MAH Aefikouutsi. [logo6uo ame6am
OHM TepeABMTaloTCsA MPH TOMOLULM BBINYCKa-
HUSI OTPOCTKOB M3 CBOErO TEAd, HAM AOKHBIX
HOXEK, M DTHM &Ke IYTEM IIOKHPAKT pPasAHY-
Hble TBEpJAble BellecTBa M ocobenHO Oakre-

uil, NONaZalOUMX B OpPraHHsM (cm. puc. 16).
%Tﬁ. cnocobHOCTE AEHKOUUTOB IIOXKHPATD
PEBM’I‘IHHIE HEHYKHDBIE H Jake BpeJHble AAd
opraHpMsma TBepAbie HacTHUbl 6biAa OTKPBITA
HallEM COOTedecTBeHHUKOM MeuHnkosbiM, Ko-
TOPbII HazBaA 3a 3Ty ocobeHHOCTb JaHHbIE
KAETKM KpOBHM (parouurtamu (NORMparoOWuMu  Puc. 16, Aefirogum amyumu,
KAETKaMH), a caMoe sBAE Me (parouu- noezariguail Garrepuio.
TO30M. Yuenue © (arogurose Ipejicra-

BageT Ooabiuoff mpakTHYecKHit HMHTEpeCc W HUrpaeT BaXHYIO poAb B Ga-
KTePHOAOTHH M MpaKTHYECKOH MeZuLIHHE.

[punarne xraerkamu BewecTB B TBEPAOM Buje He uzbaBageT 3TH
BelmtecTBa 0T HeobxogumoctTH ObITh NEepPeBapeHHbIMM, T.-€. [EpPeBeieH-
HbIMH B ZHZKOE COCTOSIHHE, TOABKO STOT IIpOLecC NepeBapHBaHUA pasb-
WrpHIBAETCS YiHe He B MeAyJKe MAH KHIIKaxX B BooOIle BHe KAETKH, a
B camoii kaetke. Ilocaeansnss obpasyer zas aToll Ueaw B cBoelt mpo--
TOOAa3Me IHILEeBbie BaKyOAH, O KOTOPbIX Mbl YXKe TOBOPHAM IIPH pPac-
CMOTpeHHH opranmsapnu unHpysopuft (puc. 15 —mwB.); B HEX H3 IIpO-
TONAA3MBl [OCTYNAIOT TOXE (PEePMEHTbI, KOTOPbIe W NEPEeBOJAT TBEpPAblE
nUIeBble YacTHIIbI B kuikoe yao6oycBosemoe COCTOsHHE. lakum oG-
pasoM, 3jech NUIIEBapeHHe COBepuIaeTCs B CaMOM KAETKE, M ero Hasbl-
BAlOT MO3TOMY BHYTPHKAETOYHBIM, Yy BbICWIHX xe QOpM, TJe
UMeloTCA ocobble MUILEBAPHTEABHBIE MOAOCTH, 3TOT IIPOLECC NMPOHCXOAT
yke B HHUX, T.-€. BHE KAEGTOK, [IOYEMY €ro ¥ Ha3BIBAlOT BHERAC*

TOYHBIM.

AccaMEASOUR B AHCCHMEASINA.

Ilepexoss x npeBpalgesuo BeuecTB, Mbl HauHeM C IDOLEC~
COB OPraHH4YecKOro CO3HMAAHMA HAM aCCHMHASLHH. OTH NPOLECCH
NPOTEK&IOT COBEPIIEHHO HHaue y pacTeHuff, 4eM y KHBOTHBIX —BEQHCE,
MHaYe y OPraHM3MOB, MMEIOIIMX XAOPOG(HA, HeN Y AHUICHHHX €ro.



44 OTIIPABAEHHMA OPrAHM3MOB

Mpr 3Haem yme, YTO XAOPODUA COZEPHHUTCHA B OCOOBIX 3€pHAX HAM
3EAEHbIX MAACTHJZAX, HaNOAHAKLINX c000I0 MPOTONMAasMy B KACTKAaX 3e-
Aespix opranos pacredus (puc. 17). Hwmenno stn xaerkm o6Gaagaior
criocoBHOCTbI) KpOME O6GBIYHOTO IIpoliecca JbIXaHHA, T.-€. NOTAOILNEeHUS
13 BO3JyXa KHCAOPOJAa H BBIZEACHHA YILAEKHCAOrO rasa, NOrAOIIaTh H
NocAe Hul, NPH YeM TPOIECC DTOT, KAK TOABKO HTO YIOMHHAAOCH, [IPO-
UCXOZMT TOABKO Ha CBETY. XAOPOQHA, CcoZepmaliuiicsi B 3EAEHbIX
DAACTHJAX HAH XAOPOPHUABHBIX 3€pHaX, obaagaeT criocobHOCThIO COBUpaTh
COAHEYHBbIE AYYH, KOTOPble M pasAaraioT MpH 9TOM yraexucaory. Ilo-
CAejHS COCTOHMT, KAK Mbl 3HaeM, U3 YrAepoda U KHCAOPOAA M pa3ia-
raeTcs 1oJ BAHSHHEM SHEPIHH COAHEYHBIX Ay4deil Ha BTH CBOM COCTABHbIE
gact. VI3 Hux Kucropog ceiiuac me yaarsiercs obpaTHe B BO3AYX,
YyrAEpOJ Xe coejuHAeTCs C BOJOH, KOTOPOH BCera
HUMeeTcsl MHOTO B KAETKax, M obpasyeT yraesojol
[Tosuaumomy, mpu 9TOM crnepBa BOZHHKAET BHHO-
rpajubiii caxap, O CocTaBe KOTOQOrO MBI yie ro-
popurn (6 aromoB yraepoaa u 6 uwacTHL BOABI),
a 3aTeM OH ObICTPO NEPEX0ZUT B KpaxmaA. OTOI
KpaxmaA OTAAraercs B XAOPODUABHBIX TeAblax
B BHJE MaleHbKHX 3€pEeH, XOPOILO 3aMeTHBIX NOoJ
muxpockorom (puc. 17). Tax cosepuraerca y pa-
CTeHHH nepBblif M camblif BamHbIil 3Talm mpolecca
accHMUAALIMKA: 06pazoBaHue M3 ABYX HeopraHuye-
CKMX BellecTB JOBOABEO NPOCTOro COCTasa —
YTAEKACAOTHI M BOABI — JOBOABHO CHOKHAro orpa-
HHYECKOTO COeAHMHEHHA — KpaxMmana.

G 15 iamams. Pas ofpasoBanme kpaxmMara NPOUSOWIAO, TO
Hpte sepHa: 1 — rema- BOBHHKHOBEHME JOYrux Jaxe Goaee CAOKHBIX
mye B Krerke, 2—pBo BEIUECTB, BXOJAIIMX B COCTaB PACTUTEABHOrO

BpeMA AeACHH. TeAa, NPEACTABAAET YXKe MCHBIIE 3aTpyAHeHHI.

M xpaxmara noaygamoTcs mnpeisse BCETO  APY-
rHe YrAeBOJbl, 4 TaKKe M KHUPbI (PasAMYHDIE PaCTHTEAbBHbIE MAacAa)
OyTEM YKEe MEHEE CAOXKHBIX M TPYAHBIX XMMHMYECKHMX TNpesBpaluerwui.
Tak KaK BCe 3T OpraHHyeCKHe COeJHHEHHs CoJepkar Te e TPH
DAEMEHTa: yraAepod, BOAOPOA M kucaopos. Uro kacaercs Ao 6Gea-
KOB, TO BO3HMUKHOBEHHE M3 KpaxMaaa M Boobule yraesoio beaxoBolt
YacTHUBI YA€ ropasjo CAOXHEe, HE TOABKO B CHAY ee Goapumell caox-
HOCTH, HO H TNOTOMY, YTO B HeH cojepxarcs ewe JBa dfeMeHTa —
azoT u cepa. [logpofHOCTH 3TUX TNpeBpamieHuil eWe Aareko He
BBISICHEHBI BIIOAHE, HO BO BCAKOM CAydyae HECOMHEHHO, YTO 3TH ZBa
DAEMeHTa TIPU NOCTPOeHHH OeAKOB 3aMMCTBYIOTCA PacCTHTEADHLIMM KAET-
KaMM H3 TEX a30THOKHCABIX M CEPHOKHCABIX COAeH, KOTOphEe Moraoua-
JOTCSI pACTeHHeM INpH NoMomM kopHell us mousel. lakuMm oBpasom,
pacTeHHsa, COJepialiHe B CBOHX KAETKaX XAopodHa, 6baarogapa npu-
CYTCTBHIO MOCA€jHEro, 00pasyloT ECE CAOKHBIE BELIECTBAa CBOErO TEAA,
BOAOTD 40 GEAKOBBIX CO€ZHHEHMI, U3 CaMblX NPOCTHIX HEOPTaHHYECKUX
COeIHHEHNH — YrAeKHCAOTHl, NOoAydYaeMmoit UMH M3 BO34yXa, ¥ BOAbl, a
Takse coaell asoTa ¥ cephl, BOCHPHHHMAEMBIX KOPHAMH M3 DOHYuBL.
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Cosepmienno nHaue NPOTEKaeT NPOUECC ACCHMHAAUMH Y KHBOTHBIX
@ TeX pacTeHMH, KOTOpPbIE AMIIEHBI XAOPO(pHAA, a K HHM OTHOCATCH,
ganpumep, Bce rpubol. Daarogaps orcyreTBHIO XAOpODHAZ HX KAETKH
yxe HeCnocOoOHBI IMPOM3BECTH TOT OCHOBHOH aKT OPraHHYECKOro CO3H-
AaHHsA, KOTOPBIM Tak XapaKTepeH JAf 3EACHbIX PaCTEHHil M TIPOUCXO-
AUT B HX MaAeHbKHUX AabopaTOPHAX — 3EAEHBIX IAACTHAAX, CBOJACD
K PASAOMEHHIO YTAERXCAOTBI H 06pasOBaHUIO KpaxMaAa. JaMerTHM, 4YTO
M YEeAOBEYECTBO B cBOMX AabopaTopusx He paspemiHAO 3ToH 3ajauH,
IOAYHYEeHMEe H3 IpoCTeHmIMX HeopraHA4YeCcKUX coeluHeHHHl crnepBa yrae-
BOJOB, a 3aTeéM M OEAKOB — ecTb Jer0 elle, BepPOATHO, Hebauskoro 6y-
aywero. Kak 6p1 To Hu GbiAO, KHBOTHDIE ¥ HE3EAEHbie PACTEHHS HE
MOTYT 9TOrO JAeAaTb, MOYEeMy JAS BOCCO3JAHUSI CBOETrO TeAa HAM AAS
ceoeft accuMUAALMM OHM TpebyioT OEAKOB, YIAGBOJOB M KHUPOB Yike
B TOTOBOM BHJAE€, KOTOPBIE M [OAYYAKOTCS HMH HPAMO HAM KOCBEHHO OT
pacrenuil (Henocpe ACTBEHHO — TPABOSAHBIMA KHUBOTHBIME, Yepe3 MOCPes-
CTBO TIOCA€AHHMX — XHUIHBIME). DAarojaps sTOMY AHBOTHOE LIAPCTBO He
moxeT obofiTuch 6e3 pacTUTEABHOrO, KOTOPOE TOABKO OJHO, B AMIE 3
AeHBIX pacTeduii, o6AazaeT CHOCOBHOCTBIO CTPOUTH HKHBYI0 MATEPHIO U3
foree MPOCTHIX HEOPTAHWYECKHX BEILECTB, BCIOAY MIMPOKO PacHpocTpa-
HEHHbIX B Tnipupoje. KEcaw 6Bl cpasy HCHE3AH BCe pacTEHUS, TO 3a
HUMH TOru6Au 6bl cHepBa PaCTHTEAbHOSZHbIE (OPMBI KHBOTHOIO Lap-
CTBa, a 3aTeM W XHIUHUKH, [HTAFOLUINECH [IOCAEIHHMHU.

IuBOTHBIE He TOABKO HE MOTYT CO3JaBaTh B CBOEM TEAE K3 HEOpP-
raHM4YecKHX BELIECTB YrA€BOJAbl, HO OHH HEeClNOoCOOHBI Jaxe [IpeBpallaTs
VLAEBOABL U AKUPDI B OEAKH, NPUCOEJHHAA K HMM asOT U3 HeOopraHUye-
CKMX COeJUHEHHH, 4TO JeAalT He TOAbKO Te pacTeHHs, KOTopble obAa-
AAXOT XA0QO(DHUAOM, HO i AHLIECHHbIE €ro, Bpoje rpuboe. Bor mouemy moa-
JAEpAUBATD XH3HD XUBOTHOIO TOABKO YTAEBOJAMH M KHPAMHM COBEPIIEHHO
HEBO3MOXKHO, ¥ OHO CKOPO NOTHOHET, CCAM eMY HE jaBaTb COBCeM GeAKo3.

Ognako ®MBOTHBIA OpraEusM He CTPOMT BeILECTBA CBOErO TeAa R
HENOCPEeACTBEHHO U3 Tex ‘GeAKOB, YTAeBOJ0B M XKKPOB, KOTOpPbIE COZep-
#aTcss B ero mume. ~[locaesussa npusuMaeTCa OGBIKHOBEHHO B TBEPAOM
BHAEG M, KaK Mbl yXe TOBOPHAHM, MOJBEpPraeTcad JAs Iepesoja ee B pa-
CTBOPUMOE COCTOAHHE NpoLeccy NMULIeBAPEHHA HAM BHYTPH KAETOK HAR
BHE MX, NPH YEM BCE COCTAaBHbIE YacTH NHUIH, T.-€. OEAKH, YTAEBOAbI
M KUPBI, nepeBoaTca B €oaee MPoOCTbie OPraHHYECKHE BEILecTBa, M M3
HHX-TO KAETKH XMBOTHOIO H CTPOSIT CBOE TEAO, MOMOAHAA MMOCTOAHHYIO
y6BIABD B CBOEM BeuylecTBe. 1eM He MeHee 9TH NPOJYKTH NMUUIeBapenrr,
AOCTaBAAE€MblE TOKOM KPOBH K KAE€TKaM, BCe X)e JOBOAbHO OAU3KH f1O
COCTaBy K TeM KOHEYHbIM NPOJAYKTaM, KOTOPbIE TaM M3 HHUX BO3HHKAIOT,
TaK YTO MyThb OT NPHHATOK MAILKH J0 6EAKOBOH MOAEKYyAbl Y HMBOTHBIX
ropaszo KOpoue, YeM y PAaCTEHHil, — BO MHOTO pa3 Kopodue H NPOIle ¥
HHX ¥ aCCHMHAALMOHHOE KOAGHO O6MeHa BEIIecTB.

Psigom ¢ oprasuveckum co3ujaHueM HAM acCUMHASnIMCH B Kamiol
KAETKE HAYT M NPOLecchl OPraHUYECKOro PaspyLICHHA — TaK Ha3blBaeMasm
ANCCHMHAALMNSA.

Upespbiyaiino BakHYI0O pOAb B NMPOUECCaX JHUCCHMUAALMH Hrpaer
KHCAVOO0J, MNOUHHMaeMbli KAeTKaMH B pe3yAbTaTe [polecca AbIXaHH:.
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ITOT KHCAOPOJA, KOTOPBIH NMOTAOIIAETCA KAETKAMH TeAa BBICUIMX JKMBOT-
HBIX M3 OMBIBAIOIIEH HX KPOBH, PHEPrH4YHO COEAUHAETCH C MPOLYKTaMH

acnaja CAOXHBIX OPraHMYECKHX BEIeCTB — KaK F'OBOPHTCA, OKHCASIET HX.
E.haru.aapﬂ aTomy M obpasyroTess OObIYHBIE COSJUHEHHSI C KHCAOPOJAOM:
yraepoga, KOTOPbIii HMEETCs BO BCEX OPraHHYeCKHX COEUHEHMIX,
2 BOA0POJa, TOKE Tam Becerga npucyrcereyiomero. Coegunenue yraeposa
¥ KHCAOPOAOM JaeT YTAEKHCABIH ras, a BOJOPOJa ¢ KHCAOPOJOM-— BOJY.
Bor nouemy mepBoe mecro cpead MPOAYKTOB AHCCHMHASLMH [PHHAJZAE-
T YCAEKHCAOMY rasy, BbIAbIXaeMOMY IIpH JbIXaHHH, U BOJAE, KOTOpas
YV BBICIIMX KHBOTHBIX BbIZEAAETCA HapYKYy OCOOBIMH BHIZEAHUTEAbHDBIMH
opranamu (moukamm). Kpome Boabl mocaejHue BBIZEASAIOT BCErda
‘bonee CAOXKHBIE OpraHHYEeCKHEe BeLIecTBa BPOAE MOYEBHMHbI MAH MOYeBOM
KHCAOTDI, TaKXke BOBHHKAIOIIUX B PE3YAbTATE NPOLECCOB OPraHH4YecKoro
paspyIieHus.

[Togpo6rocts ofpasoBanus STHX BEIECTB, B, COCTaB KOTOPBIX BXO-
AWUT, MEXAY MPOYKM, H a30T, OTAMYAIOTCA CPaBHHTEABHOR CAOKHOCTDIO;
BO BCAKOM CAy4ae COBEPUIEHHO SICHO, YTO IPH STOM IPOHUCXOAUT paclaji
HE CTOABKO YIAEBOAOB MAM KMPOB, BXOJAIIMX B COCTaB OpraHH3Ma,
CKOABKO €ro TIAaBHOTO CTPOMTEABHOrO MaTepHaira — MMeHHO OeAkos.
pespriyafino xapakTepHO, UTO MNPH paspylIeHHH OEAKOBOH MOAEKYADI
obpasyroTcst Boobile BCe Te BeLIECTBa, KOTOPbIE BBIAEAAIOTCS OPraHHU3-
MOM, M CYIUECTBYIOT JaXk€ yKasaHus, 4TO MpH paspymeHHy GeAKOB I[10-
AY4YaIOTCA H YrAeBOJbI, T.-€. TaKHe BeIlecTBa, KOTOpble HeoOXOJUMBbI AN
noAjepmanusi KHSHH. Bce 5T0 JokaspiBaeT AMWHEA pas, 4TO, Aei-
CTBHTEADHO, AZAA AHUBBIX CyllecTB HaunboAree XapakKrTepeH
oOMeH BemecTB B OEAKORB X COEJHHEHHNAX, BCe Ke OCTaAb-
Hbleé BEIIeCTBA MX TEAa MrpaioT MPH 3TOM 3HAYMTEABHO MEHbLIYIO POAb.

Bosspar Bewecrs.

Toerbio u mocAeguo Qasy obMeHa BEIUSCTB NPEACTABAAET BO 3-
BpaT BEIJECTB, HENOCPEJCTBEHHO BbITEKAlOWMH U3 sABAeHMH Juc-
CHMHAALNH, TaK Kak, pa3 XHMBOE CYIUECTBO BCE BpeMs paspyliaeTcs,
TO, 1O KpaliHel Mepe, 4acTh NPOAYKTOB pacnaja AOAKHA YAAAATbCA BOH
3 opraHmsMa. llpoHCXOZUT 3TO, €CAM ONATb HMETb B BHJAY AHlIb
KAETKYy, TaK ke, Kak M NPUHATHE BeLIeCTs, T.-€. B KHJAKOM, rasoobpas-
HOM H TBepJAOM BHAE, MOYEMY MbI M MOXKEM He OCTaHaBAHBATbCS Ha
TOM Oco6enHO moZpobHO. -

Haun6oaee wactobiii u ofbikuoBeHHbIH cAy4ail BO3BpaTa BELIECTB—
9TO yJaAeHHe KAETKaM{ HeHYKHbIX HM NPOJYKTOB pacnaja MAM B KPOBb
MAM TPAMO HApyAy B RHAKOM Buje. B rasoc6pasHoM BUZE KAETKH
BBIJEASIOT, KaK Mbl 3HaeM, JBa BEIUECTBAa: YIAEKHCAbIH ras B pesyib-
TaTe npouecca JbIXaHUA H KHCAOPOJ B pe3yAbTaTe Npolecca yCBOEHHA

AEKHCAOTbI PAaCTHUTEABHBIMH KAETKaMH, COJEPKAIIHMH XAODPOQHUA.

akoHell, TBEpAble BEILECTBa BHIJEAAIOT M3 CBOEro TeAa Te Me KAETKH,
KOTOPBle MOTYT M NPUHUMATb NUUIY B TBEPJOM BHJE, T.-€. 3HAKOMBIE Yke
HaM KOPHEHOXKKH, HHPY30pHH H3 CBOOOIHOKUBYIIUX KASTOK, MPOCTEHUINX,
uAH GeAbie KPOBSHDIE IIAPUKH, AeHKOLWTDI, B HalleM TeAe,
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Ars kamaol oOTJeAbHOR KAETKM TMIOCAEe TOTO, Kak TOT HAM HHOM
NPOAYKT €€ HU3HeJesATEeAbHOCTH YJaleH W3 Hee, OH B GOABLIMHCTBE
CAYHYAaEB HE IMPLsCTaBAACT Y% OoAee HMHTEpeca H He HrpaeT B ee
A#U3HN Kakoiti-ambo poan. Fluaue oberonr s2s8 € TOUKHM 3peHUA
I1eAOr0 MHOTOKAETOYHOTO OpraHMsma: TYT OJHM NPOAYKTHl KHU3HeJZesd-
TEABHOCTH €ro KAETOK €My TO#e COBEpUIEHHO HEHYXHDI, APYrHue ke
MrpalOT MHOrJA elle OYeHb BaxHYIO poib. K umcay nepemix ornOCuTes,
HalmpuMep, Ta Xe MOYEBHMHA HAH MOYeBad KHCAOTR, YrAEKHCABIH ras
¥ JpyrHe: Bce TaKHe BeleCTBa, HeHyxHbie Gonee BcemMy OpraHusMmy,
uasbiBaloT 3 KckpeTamu. Hx nporuBonmoromuocTbIO SIBAAIOTCA Ceé -
KpeThl, KOTOPble He HYXKHbl OTJeAbHOH ofpasopaBumieil MX KAETKE, HO
UrpalOT MSBECTHYIO POAb B KHM3HH BCEro opramusMa. K umcay cekpeTos
OTHOCHUTCHA, Hanpumep, obumpHas rpynna’ ¢@epMeHTOB, O KOTOPBIX MbI
YIOMHMHAAM, FOBOPA O NHILIEBapeHUH: MerncuH, obpasyromuiica B KAeTKax
iKEeAyJAKa, TPUNCHH, AHacTa3 H CTealcuH, BbipabaTbiBaeMbI€ MOJXKEAY-
JOYHOH KeAe30l,— BCE 3TH NPOAYKTHl pachnaja BEIIECTB Te€X KAETOK,
B KOTOPBIX OHH obpasyioTcs, npH deMm, OyJZyun He HYyxHbBI Ooree Kaxk-
Aot TakoH KAeTKe, OHM MIparOT, KaKk Mbl 3HaeM, BaAHYIO POAb B 06-
MEHe BeulecTB LeAOro opranusMa. JpyruM npuMepoM CEKPeTOB MOTYT
CAYUTb THUIMEHTBl — Pa3AHYHO OKPAIIEHHbIE BEIIeCTBa, OTAAralolluecs
B KAeTKax XKUBOTHBIX M pacTeHHil B BHJAE MEAKMX 3epHbIIek H obycro-
BAUBAKOIIME COOOH Ty MAHM HMHYIO OKpacKy JaHHOTO OpPraHHsMa, M T. J.

Takosel Te raaBHble aspl, M3 KOTOPHIX cAaraercs O6MeH BELIECTB
B KamiOA KAeTKe M Yy Kamjoro opraHmsma. Bce H3AOKEHHOe 3Jech
HAI'ASIJHO TIOKA3bIBA€T, YTO 3TO CaMOe TAaBHOE M3 BCeX OTMPaBAEHHH
KHUBBIX CYIIECTB, 63 KOTOPOro HEBO3MOXKHA XKU3Hb, M, JEHCTBHUTEAbBHO,
pas mnpexpamaeTca oOMEH BEIIECTB, NPUOCTAHABAHBAIOTCA celiuac ke
¥ BCe Apyrue oTopaBAeHus. Kpome Toro B ofmeHe BelmecTB €CTb
¥ eyle OjHa BaXHasd CTOPOHA — HMEHHO CBfA3b €ro ¢ O6MEHOM DHepruu
Ha 4yeM He06X0JUMO OCTAHOBHTBCH OTJEABHO.

O6men smeprum.

Kak ussecTHo, ¢ TOUKM 3peHus (UIMKM, CTOAb Ke BaXHbIM [OHA-
THEM, KaK BeLIeCTBO, HABAAETCA U JPYyroe [MOHATHE —dHEpPrHs.
Tenaora, CBeT, DAEKTPUYECTBO, XHUMHYECKOE CPOACTBO M T. 4. TENeEpb
pacCMaTPUBAIOTCA Kak pasAMuHble BHAbL 9HEPrud (TemaoBas, CBeTOBas
DAEKTPUUECKASN, XMMHUYECKAass M Ip.), KOTOPHIE MOTYT NEPEXOANTH OAMH
8 apyroil. Takum o6paszom, MOZO06HO 3aKOHY COXPAHEHHMS BEIECTBa,
TI0 KOTOPOMY BEILIECTBO HE TBOPUTCA H HE TMPONajaeT, CYILECTBYET
3aAaKOH COXpaHEeHHA dHEPruu, CracAlWuid, 4YTO M SHEPTHA HU-
KOrZa HE BOBHMKAET U HHUKOrJad He uCuesaeT, a AHUlIb MePpexXOoiHT OJHa
8 JPYryio. OTOT 3aKOH YNPAaBAAET ¥ OGMEHOM DHEPTHH MERAY KUBBIMY
cyllecTBaMM H OKpY:Kalollell cpeloi.

SBameTuM, YTO SHeprus, He3aBUCHMO oT ee BuJa (T.-e. 6yjer Au aTo
TEMAOBasl, XUMHYECKas, MeXaHHIecKas uAu Aobas Jpyras) MOKeT cylue-
CTBOBaTb B ABYX (opmax uam cocrosHusix. (OZHO M3 HMX HasbiBaeTCs
KMHeTHYEeCKHM u Habarogaercs Torga, Xorza JaHHplfi BHZ BHEpruu
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NpOABASIET CBoe JeficTBHE: KaMeHb 10J BAMSHHEM BJHEPIHHM TATOTEHHS
najaer, Aea aroma, ofAajaroimide XUMHYECKMM CPOJCTBOM, COEAHHAMOTCA
,d',p}TI‘ c {,{P}’FGM H T. 2. ﬂ,pyrﬂﬁ COCTOAHHE E‘HEPFHH — nNOoTEeH~
nMaAbHOE, KOrZa JaHHbI BHJ DHEPrHH HMEeTCd HaAMIo ¥ MO-
XKET NPOABUTD CBOE JEiCTBHE NPH- U3BECTHbIX YCAOBHAX, HO 3TOro
ewle HeT. Kamaniit us csobogHbIX aToMOB 06A2jaeT 3anacoM NOTEH-
LHaAbHOH DHepPruM JAAA COEAHHEHHS C JAPYTHMH, C KOTOPLIMH OH elue
HE COeJMHHACHA, roplodyee BeuwlecTBO obaagaeT NOTEHUWAAbHOH 3HEp-
ruell, KOTOPYI0 OHO MOMET Pa3BUTh, COEJMUHAACH C KHCAOPOJOM NP
ropeHan, 1 T. 4. CAOBOM, MOTEHUMAADHAS DHEPTHA NEPEXOAUT B KUHE-
THYECKYI0 H obpaTHO.

[TousitHO, uTO WO oTHOmMEHMIO K O6GMEHY BHEPrud OPraHHU3Mbl
JOAKHBI HaXOJUTbCA B TEX XKe CaMblX OTHOWEHHAX, KaK M MO OTHOIIe-
HUIO Kk oOMeHwy BelIecTB, T.-€. OHM JOAXHBI BBOAMTb B ceba sHepruio
¥3BHE, nepepabaTbiBaTb €€ M BBHIBOJUTB Hapyy. JTOT IPOLECC AONKEH
HTTH NapaAAeAbHO H B TECHEHIIHH CBA3M C npoueccoM ObOMeHa BELIECTB.

K, aeficrBurerpHo, npn ofMeHe DHEPrMM OPraHH3MOB HAOAI JAOTCH
Te € PABAMYHbIE THIbI, KaK NPH KX oOMeHe BewecTB. Y KHBOTHBIX
HCTOYHHKOM 2HEPruH, NOCTynamwlleid B HX TEAO, ABAIETCHA, C OZHOMH
CTOPOHBI, KHCAOPOJ, [IOTAOIIAEMbIfi IPH AbIXaHWM, C APYTOil CTOPOHBI,
Té CAOXKHDIE OpraHudeckue BemecTBa (6eAkH, YIAEBOAbI M KHpBI),
KOTOpbIE OHH MNPUHHMAOT B BHAe muu. Kucaopoz obrazaeT cuab-
HbIM XHMHYECKHM CPOJCTBOM, T.-€. CTPEMAEHHEM COEIHHATLCA C APYTHMH
BellecTBamMy, OCOGEHHO C aroMaMH yrAepoja M BOZOPOJAa, B pE3yibTaTe
YEro MOAYYAIOTCA YTAEKHcAOTa W Boza. llpm aTom ero moreHuuarbHan
3Heprus oceobomjaeTcss B BHJIe KHHETHYECKOH M npeBpawjaeTci B Te-
NAOBYIO M Jpyrue SHeprud. 1OYHO Tak e, Kak , FTOBOPHAOCH BbllE,
B yrAeBoJax, #upax U ocobeHHO B 6GeAkax aTOMbl CBA3aHbl CPAaBHHU-
TEADHO HENPOYHOH CBA3bIO, H BTH CAOXKHbIE OPTaHMYECKUE COCAMHEHHH
AETKO pacnajatotcest Ha gpyrue. [lpu srom uacTe 3akA0uyeHHOH B HHX
TOTEHIHAAbHO} sHEPruy ocBoboAaeTCsd B BHAE KUHETHYECKOH, KOTOpas
H HCIIOAb3YETCA OPTaHHM3MOM.

Taxmm o6paszom, cro#HbIE XMMHUYECKHE NIPOLECCH, COMPOBOXKAAOUINE
NPHHATHE KHCAOPOJa H IHIIEBbIX BElUIECTB XHBOTHbIMH, NPUBOJAAT K
Mepexoly TNOTeHUHaAbHOH 2HEpruM, CKPLITO B 2THX  BellecTBax,
B KHHEeTHYeckoe coctosHue. (praHusm OTzaeT 3Ty DHEPTHIO HAPYHRY
npexje BCEro B BHJAEC MexaHnuyeckoil paboTbl, NPOH3BOAA pPasAUYHDIE
ABIIREHMS, O KOTOPbIX Mbl GyJ€M TOBOPHTb Jaiplile. Jpyriam BUAOM
dHEepruy, pasBHBaromeficd B TeAe MHUBOTHLIX, ABAAETCA TEeNAOBAas: TEAO
BCEX MWUBOTHBIX NPOW3BOAWT TEMAO, WCTOYHMKOM KOTOPOI'C, Kak BCEM
XOPOIIO M3BECTHO, ABASAIOTCS MPOUECCHl AbixaHus ¥ numesapenus. Haxo-
Hell, ¥ HeKOTOPbIX AMBOTHBIX OPraHM3MOB BbIBOAHMAas Hapyky >SHeprus
MPUHMMaeT BHA He JBHAKEHHS M He Temaa, a Kakoro-mmbyap ocoboro
BAJA BHEPIrHM: HalpHMEp, CBETOBOH 3HEPTHU Y HEKOTOPbIX CBETALUUXCH
MOPCKHMX (KHBOTHBIX H HAaCEKOMBIX M T. 1., HO NOZ00HBIE cAydau yxe
boree peaKH:

Huaue nporexaer ofmeH dHepruu B pacTUTEAbHOM llapcTBe, Y pacTe-
uuil, obaajgaroliMx XAopopuAOM, OOMEH BeElleCTBA B TeAe KOTOPLIX
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npoTeKaeT Tome oOueHb cBoeobBpasuo. [luma sTux pacrenuil sakAio-
yaeTcs B YTAEKHCAOTE, BOJE M TPOCTBIX MUHEPAAbHBIX COAAX, TPH HEM
BO BCEX ITHX BelLleCTBaX aTOMbl CBSI3aHbl OUYEHb CTOHKOH CBA3LID,
noyemMy OHM He 06AajaloT 3anacoM NOTEHUMAAbHOH HEPrHH, Kak nuine-
Bble BELIECTBa :KHUBOTHbIX. DAarozaps »TOMYy, PacTeHHs AOAKHBI HOTAO-
waTh DHEPrHI0 M3 JPYroro HCTOUHNMKA, M OHM TOAYYarOT €€ OT COAHIA.
Mp1 ropopuau yixe, 4To pasiOmMEHHE YIAEKHCAOTO rasa M obpasoBanue
KpaxMaia B 3EAEHBIX KAETKaX PaCTEHHA NMPOKMCXOAUT TOABKO Ha CBeTy:
obbsicHAETCA DTO TEM, UTO KMHETHYeCKas DHEepPrus COAHEUHbIX Ay4eH,
Kak Ob1 coOHMpaeMbIX XAOpPOPHAOM, pasAaraeT YrA€KHCAOTY M cnocob-
cTByeT 06pa3OBaHMIO KpaXxMaia, TNEPEX0o4d CaMa B MOTEHUHAAbHYIO
SHEPrHI0 JTOr0 yraeroga. llozo6ubiM e 06pazoM BOZHUKAKOT B pa-
CTHTEABHBIX KAeTKaX u cuabmaloTcs noTeHUMaAbHOH »Hepruefl Ha cuer
KHHETUYECKOH SHEPTHH COAHEYHBIX AyYeH M Jpyrue oprasHvyecKue
BEUleCTBa, Bpoje #upos W Geakos. CregoBaTeibHO, pacTeHHst MPUro-
TOBAAIOT M 3anacaioT JAAS KMBOTHbIX HE TOABKO HEODXOJuMBIE JAS HX
obMeHa BELIECTE NMUTATEAbHBIE BELIECTBa, HO W CKPHITYK) B HHUX NOTEH-
IMaAbHYIO SHEPIrHI0, KOTOpad CTAHOBHTCHA HCTOYHHKOM DHEPIHH, DasBH-
BaeMOM XMBOTHDBIMH.

Pajzom ¢ »TuM HaKONAeHHMEM OSHEPrHM B TeAe pPACTeHU# Tpo-
HCXOJUT M mnepepadoTKa €€, a TakEKe OTjaya Hapymy, Kak ¥ B Teie
HUBOTHDIX, MO0 pacTeHus Takme JbIIIAT ¥ TIOTAOLAIDT KHCAOPOJA
H TNPOH3BOJAT TenAo (HAMOMHMM TpPO HAarpeBaHHe MNPOPaCcTarOUIMX
cemsig). (OaHako, 0O CPAaBHEHWIO € HAKONAGHHEM SHEPrUH  3TH
MPolecchl B PACTUTEABHBIX KAETKAX OTCTYNaloT Ha 3ajHHH NAaH,
YTO CTOMT B cBAsM U c Oonee caabo#t guccummasuuedi, npoucxo-
JAumel B HUX.

Takum o6pasom, AuLIeHHbIE XAOPO(HAA KUBOTHBIE KAETKH HMEIOT
6oree CHABHO BHIPAXKEHHOE JHCCHMHAALMOHHCE KOAEHO O6MEeHa BeilecTE
M B HHMX CHAbHEE IIpoTeKaeT BbipaboTka u noTpedAeHue 3IHEPrHUH;
Haob0pOT, B XAOPO(PHUAOHOCHBIX PACTHTEAbHBIX KAETKAaX CHAbHEE Bbl-
paXeHO aCCHMHMAALUMOHHOE KOAeHo ofMeHa BeuwecTs M NPOUCXOJHT,
rAaBHbIM 06pa3oM, HakKONAeHHe dHeprun. BooGue xe obmen sewecTs
H 0OMeH 3Heprud B KamJOoH KAETKe M B KamjoM OpraHHsMe MPOTEKAHT
B camoif HepasphiBHOI CBS3M APYr ¢ JApyrom.

Heabss ne nmoauepkuyTs cuie pas, B 3akAlOUeHMe, TOH CBS3H, KOTO-
pasi CyLIECTBYeT, C TOYKHM 3peHHA OOMCHa BeluecTB U 3HEPTHH, MexAy
MUBOTHBIM W PAacTHTEABHBIM LAPCTBOM. .JEASHBIC paCTEeHUH CO3Jal0T
B CBOCM TeA€e U3 T[IPOCTHIX HEOPraHNYEeCKMX BEILECTB CAOMKHDIE Oopra-
HMYeCKME BeulecTBa, Oe3 KOTOPhIX KHU3HD MKHBOTHBIX HEBO3MOMKHA,
[lpu sToM wuMM mnoraowlaercss COAHeuuas SHePrus, KoTopas, Noi4s
Ha TIPUIrOTOBAEHHE OEAKOB, YrA€BOJOB M PACTHTEAbHBIX HKHMPOB, CKO-
MAAETCA B 3THX BellecTBax B BHAE NOTeHUMaAbHOR »meprum. (Kusor-
Hbl€, TIMTasgCb [PUIOTOBAGHHBIMM B TeAE PacTeHMil BelleCTBaMHy,
NOAb3YIOTCSl TeM caMbIM H 9Toif 9Hepruelf, mnmepeBoJs ee CHOBa
H3 NOTERUVAADHOA B KHHETHYECKYIO. ChroBom, KuBOTHBIE MHP AHBET
Ha CUET COAHEYHOH BHEPruH, HAKONAIEMOH AAS HeMO 3eACHBIMH pPacTe-
HUAMH.

4
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b. 4BUKEHHWE.

Brune yie ynomumaroch, YTO ABHKEHHE, B OTAMYME OT O6MeHa
BEIIECTB, HasbIBAIOT iw: OrHOH pysruued opramusmos. JeficTBuTeAbHO,
cnocoBruCTh K ABHMEHMIO ropasjo OoAee pacnmpocTpaHeHa M CUAbHee
BbipaikeHa Y KMBOTHDIX, YEM Yy PACTEHHil; OZHAKO CUMTATb €€ 3a HEeYTO,
CBOMCTBEHHOE TOADKO HHMBOTHOMY UapCTBY U OTAMYAKIIEE €ro OT pa-
CTHTEABHOTO, HET PEINUTEAbHO HHMKAKHUX OCHOBaHMil.

Hauate ¢ Toro, uro u cpeAn B UBOTHBIX W3BECTHO OUeHb MHOTO
CHAAUYUX GopM, TNpH ueMm OHHM, Oyayun IPUKpPENAEHbl K KaKOMYy"
unOyZb mnpejuMery, BeAYT HENOJABHAHBIA 06pas XHU3HH nNOoZ00HO pacre-

Puc. 18, Aucmea mumosst — Hareso B OGRITHOM MOAOMEHHH, HANPABO——
MOCA® TOAYKA MAM Kakoro-HuOYAb Zpyroro pasjpameHdsd.

HUAM, K KOTOPBIM HX paHblUe 3a4acTyIO Jake M OTHOCHAM H3-32 3TOrO.
Takosel, Hanpumep, Bce Try6Kd, 3aTeM KOPaAAOBble NOAHObI M MHOTHE
Zpyrue MpeACTABUTEAM THIA KMIICYHONOMOCTHBIX, AHROTHAA NPHPOAA KO-
Topbix Gbina JokasaHa ToabKo AeT 200 Tomy Hasaz, 3arem cujaune $HopMbI
M3BECTHBI CPEAU MIAOKO#XUX, uepBell, MOAAICKOB, pakoobpasHbIx —
aAOBOM, cpeju npeictasuTeAeil 6OADIIHMHCTBA TUIIOB XKHUBOTHOrO LapCTHa.
Apyrofl cTopousl, ABHMEHUS — IpaBAa, Goiee MejAEHHBIE M NpH
AOM HE€ BCEro TeAa, a OTAEAbHBIX OPraHOB-— HabAKOJAIOTCA ¥ Y MHOTMX
pacrenutt. Croga oTHOCATC, HAnpUMep, Te ABMKEHHUS, KOTOPbIE NPO-
AEAbIBAIOT BBHIOIIMECA pacTEeHHSA, Bpoje XOTA 6bl ObLIeH3BECT-
HOro xXMeAs, oOBHBalOllerocs KPyroMm APYrux pacTeHHi, HAH Aa3flIMe
pacTeHHs, KOJOpble, KaKk JAUKUE BHHOrpaj, Tropox u Jpyrue, BaGu-
PAIOTCA Ha PASAWYHbIE NPEAMETH NPH TNOMOILH YCHKOB HAM IPHUENOK,
CpaBHUTEABHO GhICTPhIC ABUMEHHS AHCTbEB MOMKHO HaGAOAaTh ¥ MHUMO3bI,
noAyyusiueit Jame BHJLoBOe HasBaHHE — ,cTbigamBai‘ (Mimosa pudica),
rak Kak I@pHM TOAYKE MAHM IPUKOCHOBEHWK €€ OTAEAbHbIe AHCTOYKM
CKARJbIBAIOTCH, M BECb AMCT onyckaerca puus (puc. 18).
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Takum o6pasom, cnocoGHOCTb K ABMMEHMAM MNPUCYIlA KaK Mpej-
CTABUTEASM XHBOTHOTO, TaK H pacTHTeAbHOro mapcrsa. MWuaue, snpo-
yeM, 1 6BITH HE MOMET, TAK KaK H3y4YEeHHUE KAETKH MOKAa3aa0, YTO CIO-
cobHOCTD K JBHAKEHHIO €CTb CBOHCTBO, XapaKTEpHOE H AAA KAETKH,
BEPHCE, JAAA €€ IPOTONAAa3sMbl, TaK Kak NpoTOmAasMa OOAbIIMHCTBA
KAETOK cama no cebe HaxoJUTCA B TMOCTOSHHOM JBHKEHHH,. OTO H
6yAeT, KOHEYHO, camblil npocToit 1 OCHOBHON BMJ ABHMAEHHUS, C KOTOPOTO
¥ CAejyeT HadaTb PACCMOTPEHHE JAHHOIO ABAEHUA,.

Jeuxenne npoTonAasMbl,

AdBuXeHHe NPOTOMAA3Mbl, CKasaiH Mbl, CBOHCTBEHHO GOAbL-
muHCeTBY Kiertok. (OJHako, MOAMETHTH €ro MOXHO AaAEKO He BCerja,
¥ OHO ACHO BbICTYNAET TOABKO Ha HEKOTOPbIX OCOGEHHO INOAXOAAIMX
Ara atoro obpektax. (r0ja OTHOCATCA Npexze BCETO KAETKH, AMIUCH-
Hble 060A0YKHM M cHocOOGHble MMOITOMY H3MEHATb (OPMYy CBOETO TeAa,
KaK B9TO TNOCTOSHHO JEAalT y#ke 3Hakomble Ham ameGor (puc. 5)
#1 Geable kpoBsHbIE wWapuku HAM Aefikouursl (puc. 16). Onu gBurarorcs,
XaK Mbl 3HaeM, NYTEM BBIIYCKaHHs M3 CBOEro Teaa OCoObIX OTPOCTKOB
HAYM AOXKHBIX HOXEK, B KOTOPBbIE M II€PEAHBAETCA 3aTeM NPOTONAa3Ma
Taxoft xaetxu. [logofHoe aBMmeHwe HasmiBaloT MHOTZa amMeb6ou -
HblM, HO OHO SBAfieTCH, KOHEYHO, MPOCTbIM JBUMEHMeM BceH mporo-
fIA23MbI.

Adpyroit 06bexr, Ha KOTOPOM XOpPOWIO BHAHO [OCAEAHEe, 3TO Te
pacTHTEAbHble KAETKH, B KOTODbIX CKOIMAOCH MHOIO KAETOYHOrO COKa.
[lpr sTOM, Kak MBI 3HaeM, Bca mNpPOTONAasMa OTTeCHseTcHd K OGoOAouKe
£ BU € TaK HasblBAEMOTO CTEHKOMOAOxkHOro cros (puc. 14—4) u, Tak
Kak OH OObIKHOBEHHO 3akKAw4aeT B cebe XAOpO(pUAbHBIE 3epHA M ApY-
THE BKAIOYEHMsS, TO, CAeJd 32a HHUMH, AErko INOAMETHTb, WYTO BCHA
NPOTONAAa3Ma B TaKHX KAETKaX HAaxOJHTCA B COCTOSHHH MeJACHHOrO
CTPyHAYaTOro ABHKEHHA UAM BpalleHus BHYTpu obaeraroiieit ee TBepoit
oborouxu.

Y apyrux kaerox, cHabmeHnbix 060A0YKOH, HO HE HMEIOIIHX BHYTPH
ceba Takoro OOWIMPHOrO COKOBMECTHAMILA, NCAMETHTb JABMAEHHE HX
MPOTONAA3SMB! OUeHb TPYJHO, a MHOrJa M HeBoamoxuo. ()AHaxo, B TOM,
4YTO OHO M 3J€Ch CYULECTBYeT, MOMKHO y6eJUTbCA NMPU NOMOIIK KOCBEH-
HbHIX JaHHBIX, TOYEMY TETEPH ¥ NPUHUMAIKT, YTO ABHKEHHE MMPOTOMAASMBI
¢BOHACTBEHHO OOADIIMHCTBY KAETOK.

a

Mepnareansoe aBm:xenme.

Bmecro mnpocroro ABmAeHHs IIPOTONAA3MBI Y HEKOTOPBHIX KAETOK
cywectsyeT ocobnift poJ ABUKEHHA, HOCAIIMA HaspaHHe MepUaTeAb-
HOTr O, AZAS KOTOPOTO B TEA€ KAETKHM JOAXHB! ObITb yxe ocobrie obpa-
30BaHMs BPOJe MI'YTHKOB HMAH PECHHYEK.

PECHHYKAMM Mbl Yike 3HAKOMBl M 3HAEM, YTO TaK Ha3bIBAIOT
0coObi€ BBIPOCTHI IIPOTOMAASMBI, KOTOPBIE MOKPBIBAIOT ¥ HEKOTOPHIX
¢cBOGOZHO AUBYMUX KAETOK, HMeHHO y HHQY30puit, Bce ux Teao (puc. 15),
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NpH YE€M BTH PECHUYKH HaxXOJATCA B MNOCTOSHHOM JBHKEHUM H BbI3bi-
BaloT co60K0 M ABUMEHHE BCero muBoTHoro. FKx pabory momuo cpas-
quTb ¢ paboTolf MHOMecTBa BeceA, kOTOpble sarpefaiOT BOAY U, BbI3hHI-
Bas TOK BOZBI, EPEABHTAIOT AOAKY,, K KOTOPOH npuHajiemar. akue
K€ PECHHYKH HMEIOTCH Ha MOBEPXHOCTH HEKOTOPBIX KAETOK HAIIEro
read, HO CAyXaT y#Ke 3J4ecb He JAS TIepejBUMEeHMT Bcefi KAeTKH,
A HCIIOAHSIIOT Kakoe-uubyab Apyroe HasHaueHnue. [akK, KAETKM, BBICTH-
AalOIIME HAUWM JbIXaTeAbHbIE
nyTu (ablxaTeAbHOE TOPAO, TOP-
TaHb), CHabmeHpl PECHHUKAMH,
TOXE HaXOJALIMMHCA B T0-
CTOAHHOM JBIMKEHHH, HO LeAbIO
MOCAEJHETO HBASETCS IMOAACP-
KaHME B YHCTOTE CAHSHCTOH
oboAOYKM ¥ YAai€HHME TiOna-
ARIOIIMX Ha HEe NPH JBIXaHWH
MOCTOPOHHUX YaCTHL.
K ryrukua, koTopeimu Tax-
#e cHaAOKeHbl MHOTHE KAETKH,
OTAMYAIOTCS OT PECHHYEK, BO-
mepBbix, cBoeil 6OAbIIEH Benn-
4UHOH, a TaKke TeM, UTO UX
Puc. 19. HKwymuronocupst (moa mukpockomon): HMEETCH OOBIKHOBEHHO HEMHO-
1 —LEnglena viridis, 2 — Hexamitus inflatus, 10— OAWH-ABa-TPHU, BO BCA-
3 — Chilomonas paramaecium. KOM CAy4ae MEHbLIE AECATKA,
TOrga Kak pecHudex ObIBaer
OOBIKHOBEHHO OYE€Hb GOABIIOE UYHCAO. TaKMMH KIYTHKaMM BCerJa
cHabxenpl npejcraBuUTeAM ocoforo kaacca npocrefiux, Hocswue
Ha3BaHWE MKI'YTHKOHOCUEB, TPH (OPMBI M3 KOTOPHIX H30OpameHbl Ha
puc. 19. B orauume oT 3HaKOMBIX yie HAM KOPHEHOMEK, JBHIAOLUMXCH
nyTeM BBINYCKAaHHA AOXKHBIX HOXKEK, H HHQY30puH, ¥ KOTOPbIX OpraHaMu
ABUKEHUS! SBASIOTCH MX PECHHYKH, XTYTHKOHOCLBI MEepejBUTAFOTCA MPH
MOMOILM CBOHX IK['YTHKOB, KOTOPbIE COBEPIIAIOT BCE BPEMA KoAebaTenb-
HBIE JBMEHMA, KaK U pEeCcHHYKH. ECAM TOCAEJHUE Mbl CPABHUAR
70 XapakTepy HX pafGoTel ¢ BecAaMy, TO AIYTHKH, NOMeEILarouInecs
06BIYHO Ha INepejHEM HAM 3ajHEM KOHUE mupocTeflmero, AeiicTsyior
yxke ckopee Ha nojobue MapoxojHOTO BHHTA, BbI3pIBasg CBOMM Epaile-
HHEM [OCTYNATEAbHOE ABMAKEHHE BCErO XKUBOTHOIO. 1aKue Ke Mry-
THKM HMEIOTCH Y HEKOTOPhIX KAETOK B TEeAe MHOTOKAETOUHBIX K-
BOTHBIX.

1 2

Moimeanoe xBmzKeHHe.

Oanako raAaBHBIM BHAOM JBMMEHMA Y HOCAEJHHUX SIBASETCA OTHIOJb
fie MepuaTeAbHOE, @ MbIlIeYHOEe JBHMEHHE, CBA3RHHOE C OCO-
OBIMM KAETKaMH TeAd, HOCAIIMMHA Ha3BaKe MblIeHHbIX KAGTOK KU ofpasyio-
LUME B CBOEH COBOKYMHOCTH MBIMIEUHVYI TKaHb, H3 KOTOpoH m
NOCTPOEHbI MYCKYABI TeAad. JAf MYCKYAOB M TE€M CaMBAM JAAA MBIIIEY~
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HOi TKaHM 4YpesBbIYAHHO XapaKTepHOH OCOOEHHOCTEIO ABASIETCSH HX C O-
KPpaTHUMOCTHh, T.-€. CINOCOBHOCTb COKpawaThes, YMEHbIIAasi CBOIO
AAMHY M YBeAWYHMBAas MOMEQEeYHHK, a TaK KaK MBIIIbI OPHKPENAAIOTCH
CBOMMM KOHUAaMH K KOCTAM HAM K APYI'YMM YacTAM TeAa, TO [PH CBOEM
COKpaLIeHMH OHM M BHISHIBAIOT BCEBO3IMOKHBbIE ABHMEHHA.

Hckarp obpsicHenHe NpHyYMHBI STOTO CBOHCTBA, T.-€. COKPATHMOCTH,
HYXHO, KOHEYHO, B TE€X KAeTKax, M3 KOTOPBIX MOCTPOEHBI MYCKYAbI
1 Boobule wmblmeuHas Tkanb. U, JelicTBuTEABHO, 3TH KAETKH OTAM-
YalOTCsA OT KAETOK JPYrHX TKaHeH, BO-NepBbiX, CBOeHl yAAMHeHHOUH —
Kak TOBOPAT, BEPETEHOBHAHOR — (OPMOHi, rAaBHOE e TeM, YTO B HX
IPOTONAASME COJEPKHTCA MHOMKECTBO TOkKEe YAANHEHHBIX ¥ Aemallux
N2paAA€AbHO JAPYTe APYTy TOHYAMIUX BOAOKO-
Hel, HasblBaeMblX MYCKYAbBHBIMH BOAO-
koHuamu Haw Gubpuaasimu (em puc. 9_
wa crp. 26). CnoocobHocrs cokpaimaTbhes HAH, i
. Kak TOBOPAT, COKPATHMOCTh M MNPHCYILa HMEHHO 3
STHM BOAOKOHIAM WAM (QUOPHAAAM: TPH COKpa- K

WeHUM KamkJ0e M3 HUX JeAaeTCsd 3HAUYHTEABHO
KOPOYEe H TOALLE, OTYETO M Ta KASTKa, B KOTOPOH
OHM coJepiaTci, HCHObITbIBAET TaKoe Ke H3Me-
HeHHe, a COKpallleHMe KAEeTOK BbI3bIBAET M CO-
KpalleHHe Bceft MbImmIbl, KOTOpas M3 HUX Co- 11
crour. [locae cokpamenus wblmeursie BOAO- |
KOHIIa CHOBa paccaabagioTcs M PacTATrHBAIOTCS, ?'I
a 3a HHMH TO XK€ H3MEHEHHE HCIbITHIBAIOT KAETKH ,
¥, HaxOHell, BECb MYCKYA. a é .

Heabss we ormeTuTh, YTO MBIICYHOE ABH-
JX€HHE CBOHCTBEHHO HE TOADKO MHO.OKAETOYHBIM

MHEPOCKOTIOM ) @ — BHI-

AUBOTHBIM;, HO BCTPEYaeTCs, MpaBAa B CAMOH  rggurag b — coxparu-
ynpouleHHOH (Qopme, Jaike Y BbICIIMX (POPM M3  pumascs, ¢ — creferex
THna npocTeHIukX, MMEHHO Y HEeKOTOPBhIX HHQY- ¢ MYCKOADHOX HHTBI.
30puH, O CTPOEHHHM KOTOPHIX MBI YXE TOBO-
puau Boime. K HuM, kpoMe PopM cBOGOZHO~TIOABUAHDBIX, JBUTAIOMIUKXCA
nog06HO Ty(deAbke NpU NOMOLIM PECHHYEK, OTHOCATCHA M HEKOTOpbIe
cugauve ¢Qopmbl. OgHa w3 HuX, uMeHHO cyBoiika, u3ob6pamena Ha
Hamem puc. 20, iipy wem, Kak BHZHO Ha HEM, ee TEAO CHAAT Ha JAHWH-
som creGenvke. [locreauuli obragzaer cnoco6HOCTBIO COKpamlaThes,
3aKpy4HBaict Ha mnogobume mTOomOpa M OTTArMBAji TEAO WHOY30PHH
suns (b). [lpomcxoaut xe 10 Graroaaps ToMy, 4TO BHYyTpH cTeGerbka
UPOXOAUT COKpaTHMasi HuTb (C), KOTOpas U Bbi3blEaeT JaHHBIN d(dexT,
NIQueMy €€ BIOAHE MOMXHO Ha3sBaTb MEIMEYHO# HUTHIO.

Takum o6pasom, mbl BuAUM, yTO camoli npocToli GopMolt AsumeHuUs
fIBAAETCs JABH:AKEHHME NPOTONAa3Mbl, CBOfiCTBEHHOE, NOBHAHMOMY, GOAb-
wrHeTBY KAeToK. CAOZHEe ero mepuaTeApHOE JBWKEHHE M €lle CAOX-
Hee MbIHIEYHOe, TaK Kak JAd HMX M3 [IPOTONAA3Mbl KAETOK JONKHbI
BOSHMKHYTb yie ocobbie obpasopauma. [lpuy mMepuaTeabHOM JBMAEHHH
fIOCA€AHHE PA3BHBAIOTCA CHAPYMHM KAETKH B BHJAE KIYTHUKOB H PECHHYEK,
B CAyYae Xe MbIIIeYHOrO0 JABHMKEHHA JEeA0 HJEeT YK O BHYTPHKAETOY-

Pre. 20. Cysoiixa (nog
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HbIX 0DPA30BAHMAX — MYCKYAbHBIX BOAOKOHUAX HAM Qubpuirsx. Ozuako,
BCE 3TO [POM3BOJHbIE 11POTONAA3Mbl, M, KaK OHHM MPOH3OWIAH H3 Hee,
Tak U OOAee CAOKHDbIE ABHXEHHS, MEPUATEAbHOS M MbIIEYHOE, NpPOo-
u3oman u3 6oree mpocToro cayyas — JBHAKEHHs Bcefl mpoTomAasmbi.

Takoeer Tpn Haubonree pacnpocTpaHeHHBIX BUAA ABumeHus. Kpome
HIX W3BECTHbI M elie HEeKOTOpble, HO OHH HOCAT GOoAee cHeUMaAbHbIR
XapakTep, BCTpedasAchb AHIIb B OTAEAbHBIX rpynmax XHBOTHBIX M pacTe-
HHii, moyeMy Mbl M He 6yjeM 3jecb Ha HHMX OCTaHaBAHUBATbCH.

B. PABAPAXKUMOCTE.

C aBuwmeHuAMM XuUBBIX CyIECTB TeCHO CBf3aHO JPYroe CBOHCTBOD
MX —4yBCTBUTEeAbHOCTb. (OHO XOpOWO 3HAKOMO HaMm O Haef
cobcTBeHHOl cmocobHOCTH K OLLYIIEHHsAM, a, Habawjas mnoBejeHHe
APYTUX ArOAell, XHHMBOTHbIX M Boob6IIe Bcex CBOGOAHO-MOABHKHBIX CY-
ILeCTB, T.-€., TAaBHbIM o6pa3soM, MX JBWKEHMs, Mbl ybemiaemcs, YTO
TaKasd ke CNOCOOHOCTh MPHCYIla H UM, T.-€. YTO H OHH 06AajaroT
YYBCTBUTEABHOCTBIO. |pyJHee pPEWHMTH BONPOC, MPHCYLIA AM YYBCTBH-
TEABHOCTb PACTEHMSM ¥ TEM HHBHLIMM KMBOTHLIM, KOTOpBIE, BEAA CUZS-
ypit 06pas MusHH, He OOHADYMHBAIOT CHABHbix gBuienuid. IlepBoma-
YaABHO Jake [PHHHMAAOCh, YTO YYBCTBHTEABHBI TOADBKO KHBOTHbIE,
paCTeHMA e COBCEM AMIIEeHbl TOro CBoiicTBa *), NMOUEMYy A0 CHX MOp
YyBCTBHTEABHOCTb BMECTE CO CIOCOOHOCTBIO K JBMKEHHAM H QUIYpH-
PYIOT B (PM3HMOAOTHH @OJ HMMEHeM KHBOTHbIX (QYHKUUA OpPraHM3MOB.
Oguako, aTa TOuKa 3peHHs OKasaAach HelpaBUAbHOH, TaK Kak Ha caMOM
AeAe UYYBCTBUTEABHOCTBIO 0OA2JalOT M pacTeHMs, .TOABKO 3TO CBOHCTBO
Y HHX MeHee 3aMeTHO, Tak Kak M CIOOCOBHOCTD K ABHMEHHAM Y HHX
BbIpameHa 3HAYUTEAbHO MeHbule, a OAiarojapA 3TOMY TpyAHee NOAME-
THTb BHEUIHHE INPOABAEHHs YYBCTBHTEABHOCTH. UTO mnocaezusisi, Aeii-
CTBUTEAbHO, IIPUCYIla H PaCTUTEABHbIM OpPraHM3MaM, BHJHO HarAsiZHO
Ha npuMepe TOH Ke MUMOSbI, O KOTOPOH MBI yAe ynoMuHaAu (M. puc. 18':
HHKTO, KOHEYHO, YBHWJEB, Kak OHa CKAajblBaeT AUCTbA MPH TIPHUKOCHO
BEHHH, HE YCOMHHMTCS B TOM, 4TO STO CYIIeCTBO, 06Aiajaiollee 4yBCTBH-
TEABHOCTBIO. lakMe Xe 3aMeTHble [POSBAEHHA YyBCTBUTEABHOCTH
ofHapyXHBalOT H e€Ille HEKOTOpble pAaCTEHHA, XOTA B OOLIEM YHCAOG
noAo6HbBIX OPM B PACTHTEABHOM UapcrBe ouyeHb HeBeamko. (gHako,
H 9THX HEMHOTHX CAy4aeB JOCTaTOYHO, YTOGbI MPH3HAThH, YTO YYBCTBH-
TEABHOCTb BCTpedaeTcA B 000HX LapcTBax IpHPOAbI, T.-€. NPHCYILE
BCEM OpraHH3MaM.

K TakoMy Xe 3aKAIOUEHHIO Mbi NPUUIAM Bbllleé H [0 OTHOLIEHHIO
K Apyrofi Tome ,AMBOTHOH" (PYHKUHH, HMEHHO 1O OTHOWIEHWIO K ZABM-
xenmio. Cpoe obbiAcHeHHMe TaM 3TO HAWIAO B TOM, YTO CNOCOBGHOCTD
K ABHAEHHIO OKasanrach OOIIMM CBOHCTBOM Ka:kJOH KAETKH, HMEHHO €e
NPOTOMAASMbI, TOYEMY HEBOABHO sBAfIeTCH BONPOC, He oOAajaeT An
npoTénAa3Ma BCEX KAETOK Takke M wyBcTBUTEeAbHOCTBIO? Ha sror BO-
npoc B HacTOAIIee BpeMst NPHXOJHTCS OTBETHTb TOXKe YTBEPAHTEABHO,

i

%Y Cum. crosa Annnes, npuseiensvie B npumewantn Ha crp. 37.
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uyto M O6bACHsAET IHPOKOe pacnpocTpaHeHHe JaHHOTO ABAEHMS Yy BCex
OpraHH3MOB.

3ameTHM, YTO CAOBO HYBCTBHTEAbHOCTDb HPEANOAArAET NPO-
gecc 4YyBCTBOBaHMS — IIpoliecc, KOTOPBIfi Mbl Aerko Habaiozaem B cebe
caMuX, HO O KOTOPOM MOMHO TOAbKO IpejnoaaraTh B JAPYTUX CYUleCTBax.
Takue npeanoromeHHs, NOCKOABKY JEAO0 HMAET O AKOJAX H BbICLUIHX
AKHBOTHBIX, Aa M Boobuwe o ¢gopmMax, HMEHIINX ocobbie opraHbl 4YyBCTB
BpOJE TAasa, yXa M T. 4., KOHEYHO, Bnoade jgonycrambl. OgHako ro-
BOPHTb O YYBCTBHTEAbHOCTH Yy CaMHX HH3IIHX AXHBOTHBIX, pacTeHMil u
Tem GoAee Yy KAETOK yike ropasjo MeHee yi006HO, nouemy aTOT TepMHH
06BIYHO 3aMEHAIOT 34eCh APYTUM, NpuToM 6onee o6WIMM, U TOBOPAT O
pazjgpaxHUMOCTH.

B camom aeae, Bce HamM OWLYIUEHH:, K KOTOPLIM H CBOJHTCS UYB-
CTBHTEADHOCTb, BO3HHKAIOT TNOJ BAHAHMEM TeX HAM JPYTHX H3MeHeHui
B OKpy#arouleli Hac oOcTaHOBKE, HAH, Kak OObI4HO BblpamaroTCd, BO
BHEIUHUX (aKTopax, BAHSIOIMX Ha oprauusm. Mbr Bocmpunnmaenm,
olIyllaeM MAHM UYYBCTBYEM, YTO CTaA0 XOAOAHee, KOrja MOHM3UAACD
OKPYHawUlas HAC TEMIEPATypa, YTO CTAlO TEMHEe, KOTJa 3aliA0 COAHLE
HAHM TOTYX CBET, H T. 4. OTH OWUYEeHus, 60abmel 4acTbio, BbISBIBAIOT
B HaC M3BECTHble ABHKEHHA, [0 KOTOPbIM Mbl OOBIYHO M cyaum o0 owy-
IIEHHAX JPYTHX AKJeil, 3amMeyas, YTO HM CTanA0 TOXKE XOAOZHEE HAH
TeNAee, YTO OHHM KCHBITHIBAIOT YYBCTBO GOAM, YAOBOABCTBUA MAH HeyL0-
BOABCTBHA OT TOH WAM HHOH NMepeMeHbl BO BHEIIHHX YCAOBHAX M T. J.

Tak Bor B pusMOArOrHU NPHUHATO HA3BIBATD BCAKOE U3MEHEHHE
BO BHEmMHHUX PakTOpax, AeHCTBYWUIHX Ha OpPraHusm,
paszjpaxeHueM, a TMNPHCYILEEe BCceM oOpraHusaMaM cBoiicTBO
BOCONPHHUMAaTh ©TH pa3jpakeHHUdA H OTBEYaTb HUAH
pearmpoBaTh Ha HHX WHW3BecTHbIM o6pasom — pas-
APaXHUMOCTHIO.

10 mouaTHE Pa3APAKUMOCTH roOPas’j0 ysobHee MOHATHSH HYBCTEH-
TEABHOCTH, TaKk KaK He 3akAlo49aeT B cebe dAeMeHTa WyBCTBOBAHMA H
OIUYILUIECHWH, A0Ka3aTb HAAMYHOCTb KOTOPBIX Y MHOTHX KHBbIX CYLIECTB
oueHb TpyjHo. B TO ke Bpems OHO BHaUMTEABHO WIMpPE €ro, Tak Kak
Hama co6CTBeHHas YYBCTBUTEABHOCTb NpejcTaBAsieT M3 cebsi, O4eBHAHO,
AMIIb OCcO6bI BHZ pasipamuMocTH. BoTr nouemy mbl u 6yiem B Aaib-
HellllleM rOBOPHUTbH BCe BpeMsA O Pa3ipamMMOCTH, Kak O Ooaee obumiem
CBOHCTBE AMBOrO BELIECTBA.

Korza yyenue o pasjpamumMocTi eile TOABKO HAYMHAAO pasBUBATbCA,
Ha HEe CMOTPEAH HEeCKOAbKO WHa4Ye M JyMaAd, YTO 9THM CBOWCTBOM
06Aa2310T TOABKO HEKOTOpbIe TKaHH, B YaCTHOCTH HEPBHaf TKaHb, ApPy-
rue xe AWIIEHb! JaHHOH crocobHocTh. Jake OTHOCHTEABHO MYCKYAOB
AOATO Jepaaroch ybexjenue, 4TO OHH pa3jpaXkHMbl HE NPAMO, a KOC-
BeHHO, wuepes mocpeictso HepsoB. (jgHako,zarbuefiline HccAe OBaHUA
NOKa3aAM, YTO pasjpakuMOCTbi0 00AaJalOT MHOTHE HHM3IIHE AXHUBOTHbIE
a TaKKe PacTeHUs, y KOTOopbix HeT HepsHo# cucrempi. C zpyrof cro-
POHBI, YAaA0Ch YCTAaHOBUTb, YTO BTO CBOHCTBO NPHUCYIE ¥ CAMBIM HH3-
MMM MHUBBIM CylLlecTBaM — NpoCTeHmmuM, TeAO KOTOPBIX ABAAETCHA OAHOH
€AHHCTBEHHOH KAeTkoH, YeM OKOHYATEeAbHO ObIAO JOKa3aHO, UTO pasjpa-
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HKHMOCTDb He 3aBHCUT OT HEpPBHOIl CHCTEMbI, a2 ABASIETCA OAHUM H3 OCHOB-
HBIX CBOHMCTB XKMBOTO BelLecTBa—0COOEeHHOCTDIO, NPUCYLILID VEKe KAETKaM.

Mpt u paccmoTpum 3Jechb 3TO CBOICTBO Hpexje BCEro B ero Hau-
Goree obiienm BIJE, KAK OHO NPOABASETCA YV OTAEABHBIX KAeTOK. Koueuwo,
AaAexo He BCe KAGTKHY MPHUTOJHbI AAS M3Y4YCHHMA JaHHOTO ABAEHHH, Tak
Kak NPOABAAETCA pasipaimkMMOCTh OCOOEHHO HArAfdAHO B JABHKEGHHH, IIO-
YeMy KACTKH HENOJBHIKHDIE, KOTOPbIX GOABIIMHCTBO, H HE NOAXOJAT AAA
usyuyenna ee. Hanporus, ceo60aHO-nOZBHMEDIE KAETKH, KaK BCE I[PO-
creiiune, 6eapie KPOBAHBIE WAPHKU U T. I1., ABAAIOTCA Hauboaee y400HbIMU
obbexTaMH JASI M3YUeHHAd pasgpaKMMOCTH, H Ha HHX-TO OHa, I'AaBHBIM
obpazom, 1 HayuaeTCH.

Pagamanbie BEABI pasjparkeHM.

O4Hako KakoBBI T€ pasipamUTEAH, KOTOPbIE BAMAKIOT Ha KMBBIE Cy-
wecrsa mssre? (CoobpasHo ¢ TeMH BHAAMN SHEPTHH, KOTOPbIE PasAl-
YalOT B (PUSHKE, UX MOKHO PasjeAMTb Ha HECKOAbKO TPYIN, CPeJH KO-
TOPHMX ThaBHeHmuMu 6yayT ciezylomwye yeThipe:

1) TemAoBbie pasgpakeHus, 3aBucAIUNe OT USMEHEHHE TeMne-
paTypbl TOM cpeabl, B KOTOPOH HAXOAWTCS OPraHMaM;

2) cBeTOBbIE pasjpameHus Orarogapsi BO3AEHCTBHIO CBETO-
BBIX Ay4eh;

3) MexauuyecKue paszjpaxkeHus OT JaBAEHUS, IIPHUKOC-
HOBeHHs, ACHCTBHA CHABI 3€MHOrO NPUTSKEHUS H T. IL;

4) xuMHUYeCKUEe pa3jpaMeHHusd, K KOTOPbIM OTHOCATCH XHMH~
YecKlie U3MEHEHHS B COCTaBe NHUIH MAM TOH cpejbl, B KOTOPOH #HBET
JaHHblf opraHuaM, ¥ T. A.

Taxum o6pasom, kK 9TUM raaBHBIM BUJaM pasipameHUil OTHOCATCH
BCE TE XW3IHEHHDbIE YCAOBHS, CPEAM KOTOPBIX M NPOTEKAET KUSHb AroGoro
opraunsma, Aw06of kaetku. Kaxjgoe u3 sTUX HusHEeHHBIX ycioBul
MOKET MMeTb MECTO B pa3sAUYHOH CTEIeHH: HallpuMep, TeMIepaTypa
Mo&eT 6bIThb HH3KOH HAH BBHICOKOH, KOAMYECTBO IHIIH MaAbiM HAU GoOAb-
wum U 7. 0. OaHako, AAs KakIOro M3 JAHHBIX KH3HEHHBIX YCAOBHil
MAH pasjpamuTeAeli OpraHusMoB CYILLECTBYIOT W3BECTHbIE IPaHHIIbI, BbIlIE
U HUME KOTOPLIX MU3HD Hoo6we mesozmomna. (OJna U3 HMX Hasbl-
BaETCH BHICWICH MAM MAKCHMYM, Apyras-— HU3MmMeHl HAM MHHHUMYM,
a MemJy HHMH A€KHT Ta BEAHYHHA HAM CTEHNEeHb Pa3BUTHA JaHHOTO
VCAOBHSA, NP KOTOPOH MH3HEHHDbIE NPOIECCh NPOTEKAIT AYYllle BCETo—
ee Ha3blBAIOT OTTUMY M.

Bosbmem, nanpumep, temneparypy. Aag G0AbIIHHCTBA KAETOK TeM-
neparypa B 40° no Lleansuio siBAsercas yike TEnAOBBIM MaKCHMYMOM,
TAK Kak NpW JaAbHefiuieM TOBBIIEHMH TeMIepaTypbl HacTynaeT CBepThi-
Bauve GEAKOBDBIX BELLECTB M CMEPTb KAETKH. | enioBOfl MUHHUMyM Ae-
AuT 6avaro or 0°, Tak kak npm aTOH TeMmmepaType 3aMep3aeT B0OJAa,
cosepmauiasca B 6Goabmusctee kaerok. Ontumym e Temmeparypsl
AOBOADHO (Aa3AMYEH: JAS KAETOK, HampuMep, YEAOBEYECKOro TeAa
OH paBeH HOpMaAbHO# TeMneparype ero, T.-e. 37° no Lleapamo, y um-
Gys0pum TY(DSADKM UAM mapaMeyuu yme Haxme, paBusace 26°— 28° wo
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Heabsmo. [lozobuble e TOYKM MOMHO YCTaHOBHTb AAS COAEpHaHis,
HAM, KaK TOBOPAT, KOHUEHTPAUMH PA3AHYHBIX XHMHYECKMX BEILECTB.
Hanpumep, xAeTkH TeAa BBICIINX MHOTOKAETOYHBIX MUBOTHBIX OBICTPO
norubarT, eCAM WX TEPEHECTH B YUCTYIO BOJZY, HO E€CAH PacTBOPHUTDH
B Hell neGonbwoe Koauuectso (Hemuoro wmenee 1%/y) o6bikHOBeHHOT
noBapeHHO# coAr (XAOPHCTOTO HATPHUA), TO B 3TOM PACTBOPE, HASBIBAEMON
(PHBHOAOTHUYECKHM, TAaK KaK OH INMPOKO HpuMeHAeTcs B Aabopartopusx,
OHM ZHMBYT JOBOABHO JOATO€ BpeMs. JAd pasAHYHBIX OPraHH3MOB
ONTHUMYM COAEPHMAHUA COAM B (HU3MOAOTHYECKOM PACTBOPE HECKOADBKO
mensiercst ot 0,7°/, a0 0,9Y%,, ecam me Mbl craHeM yCHAMBATD KOHUEH-
TPAUMIO COAM B 3TOM PACTBOPE UAM YMEHbLUATD €€, TO CKOPO AOCTHUTHEN
B OZHOM CAydYae MaKCHMyMa, B JPYTOM CAy4ae MUHHMyMa KOHLEHTPAIIWH,
Jaabille KOTOPBbIX HeAbss urtH Oes Toro, yrobnl He yOuUTh momelaemsie
B HErO KAETKH.
Bce aTtu oTHOmenus MOXHO H306pasuTh caeaylomeit cxemoil.

Munruym Onrumym Maxcumym
_ f i

S

Cueprs Husup Cmeptb

Ecau remepr kakofi-uubysp OpravHsM HAM KAETKa Hax0JHTCS B Ol-
TUMyMe AIOBOro AUSHEHHOrO YCAOBHSA, TO HHKAKOro pasjpameHHs co
CTOPOHBl JAHHOIO BHEIIHEro (pakTopa HE IMPOHCXOAUT: B HACTHOCTH
YeAOBEK NPH 3TOM TPOCTO HE 3aMedaeT, YTO OKpPYyHkarouas ero TeMie-
paTtypa camasd NOAXOAsAlIasA, 4TO aTMoc(epHOE JaBAEHHE BIOAHE HOp-
MarbHOe M T. A. Pasjpakesnue npu 3TOM paBHO HYAIO: €ro Her.
HanpoTus, Tak TOABKO Te MAH WHbIE BHEUIHHE YCAOBHA U3 ONTHMYyMa
YKAOHSIOTCA B CTOPOHY MaKCHMyMma MAM MUHUMyMa, OHH HauMHAIOT JeH-
CTBOBaTb pasjpamaroizum obpazom, ¥ 3TO pasjpaikeHHe BCE YCHAMBAETCH
H yCHAHBaeTCda, MMOKa B TOYKaX MHHHMYMa K MakKCUMyMa He CTaHeT
HaHOOADBIUKM, MOCAE YEro yXe HacTynaeT CMEepPTb.

Tponuzmsi,

[lpeacrasum cebe tenepp, uyto Aw06OH OpPraHUsM MAM KAETKE, IPH
ToMm ofrazaronive CnocoOHOCTBIO K MPOUSBOABHOMY ABHAEHHIO0, NOABEP-
rarwoTcad JAelcTBUMIO OJHOCTOPOHHEro pasjpamkeHHs, T.-& TOT
UAM HHOH pasipaKkuTEAb JefiCTBYET Ha HUX AMUID C OJHOH CTOPOHDIL
Kak 6y4eT OTBEeuaTb JaHHbf opramusM Ha nojobHoe pasipameHue?
He Tpyano yragarte, 4to, obragas cnocoBHOCTBIO H3MEHAThH CBOE [OAO-
seyue, oH OyleT ABUraThbCcA, CTPEMACh NEPEMECTHTbCA TyJa, T'Ae pas
ApaKEHHE MEeHbIEe, T.-€. K ONTHMYMY JaHHOTO YCAOBHsSl. 1aK NOCTY:
MarT NPH STOM HE TOAbKO BbiCIUME H BooOUle MHOTOKAETOYHBIE Opra-
HU3Mbl, HO M BC€ KAETKM, €CAH TOABKO OHH 06AaJai0T NOABHKHOCTBIO.
Ecau Temnepatypa ¢ 04HO#l CTOPOHBI CTaAa CAMILUKOM BbICOKa HAM
Hu3ka M npubamxkaerca TakuMm 006pa3oM K MaKCHMyMy HAH MHHUMYMY,
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TO Hamla KAETKa YXOJHT B JAPYryl0 CTOpPOHY, I'd€ TENAOBble YCAOBHA
6auxe K ee ONTHMYyMy. LcAm, Hao60pOT, KAETKa Y#&E A0 TOrO HAXOAU-
Aach NMOJ BAWAHUEM CAHIIKOM BBICOKOH HAM HHBKOH TeMmepaTypbl, K
pasjpameHue B 0JHOM MECTe M3MEHHAOCH TaK, YTO TYT OHO CTAAO MEHbIIE
uAu GoAblle, HO BO BCAKOM cAydae OAMxe K ONTHMYMY, TO KAeTKa
ABUTAeTCsl B CTOPOHY 2TOTO HOBOro pasjpamenus. Cosepumienno To e
CamMoe TMPOMCXOAUT, KOHEYHO, U 1OJ BAMAHHEM CBETa, PACTBOPOB COAeH
¥ BOOOUIE BCAKHX JPYTHX pasipamuTercH.

[Mozobuoro .posa HENPOM3BOAbHbIE ABHAKEHHA TIOAYUMAH Ha3BaHUE
TPONMKUIMOB, IPH YeM, €CAM B JaHHOM CAy4ae JeficTByeT Temmepa-
Typa, TO FOBOPAT O TEPMOTPONU3ME, €CAH JEAO HJEeT O cBere— o0 o-
TOTPONU3ME, €CAH O CHAE 3eMHOTO MPUTAKEHUA — O CeOTPONHU3ME, €CAU
0 XMMMYECKHX pasJpaKUTEA X —O XeMorpomusme H T, 4. Kamgwit Ta-
KOH TpOMU3M MOXET OBITb JBOSKOTO POAA: NOAOXKUTEADHBIM, €CAH
ABWAEHHE HalpaBACHO B CTOPOHY pa3jpakHTEAd, H OTpHUATEADb-
HbIM, €CAH OHO HalpaBAEHO OT HEro; INPHMEpbl TOTO H APYroro Mbl
celiyac yBHJHUM.

Vi3 cpaBHuTEABHO GOABIIOrO YMCAA WBBECTHBIX TPOTU3IMOB MBI OCTa-
HOBMMCS AMIIb Ha HECKOAbKMX riasHefimux. K #uMm otHOcuTes mpemae
BCErO TEPMOTPOTNHU3M —
ABHKEHME K TEINAYy MAH OT
%5 TElAa B 3aBHCHMOCTH OT Aeii-
i cTBytOIWell TemnepaTypbl H
A TEAOBOTO ONTHMyMa JaH-
2s° HOR RAeTkM. ITO ABACHHE

o4eHb yA00HO HabAOAATDE ¥
Puc. 21. Tepmomponuss y mudysopuii. 3HAKOMBIX y#e HaM HHQY-
30pHi — Ty(DeAer HAM na-
pavenunii. Ecaun maauts B ocobyro BaHHOUKY BOJY, B KOTOPOH MHOrO
aTUX MHQYy30pHil, W HarpeTh OZUH KOHEll ee Tak, 4TO Ha Hem OyjgeTr J0-
BOABHO BbicOKad Temneparypa (36°), torga kak Ha JApyrom KOHUE OHA
aosoapHo Huska (12°), To ckopo okamerca, uro Bce MHpysopuH cobpa-
AHCb ¢ ©50HMX KOHUOB B CEPEAMHY BaHHOYKM, rJe TeMIeparypa paBHa
X OnTHMyMY, T.-e. 26°—28° (cm. puc. 21). Tlpu arom e mapamenun,
KOTOpPBIE HAXOJUAMCb Ha 0Ooaee XOAOJHOM KOHLE BaHHOYKH, CTPEMH-
ANChb K AAHHOMY  PA3APAXMHTEAID HAM TEmAYy, T.-&. OOHapy&HBAAH INO-
AOKUTEAbHBIE TEPMOTPONH3M, HANPOTHB, Ha OOAee TenAoOM KOHLE OHH
YXOJHAH OT Tenaa ¥ OOHAPYRMBAAM OTPULIATEADHBIH TepPMOTPOIIU3M.
O6bacuserca 3TO BCELIEAO MOAOKEHHEM TENAOBOTO ONTHMYyMa Y HHQY-
30pHil Ty(peAeK, MoYeMy H MOKHO CKa3aTb, YTO IIO OTHOWIEHHIO K TeM-
nepaTypaMm Hume 26° OHH NOAOKHMTEADHO-TEPMOTPONMYHBI, [0 OTHOLIE-
HUIO Xe K Temnepartypam Boime 28° o6HapyAHBaIOT OTPHLATEAbHEIH TEp-
MOTPOIHSEM.

Ecan 6m BMecro sTux wHGpysopuii momHO 6BIAO  BIATH
Kakue -Hubyab cBOOOJHO-NOZBHAHBIE KAETKH HalIero TeAa, XOoTa Obl
GeAble KPOBSIHbIE MIAapUKH MAH AeHKOUMTBI, TO PE3YyAbTAT MOAYYUACH Onl
yAe HECKOAbKO MHOH. Tak Kak y HHX TemmepaTypHbIH ONTHMYM paBeH
37°, TO MOAOKMUTEABHBIA TEPMOTPONMHMAEM OHH OOHApYXHAH GBI BIAOTHL JO

.f.? 7 m—— &S 8" P S
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3TOH TeMNepaTypbl, a OTPHUATEAbHO-TEPMOTPONHYHBIME CTaHOBHANCDH Obl
AHLIb Bpiie ee. Takum ofpasom, OZHa M Ta xe Temmeparypa (Hampu-
mep, 30°), aelicTBys Ha pasAuUHBIE KAETKM, MOXKET BbI3BaTh HE TOABKO
pﬂ.ﬂhﬂ‘!l—!bﬁﬁ, HO H NOPAMO HPOTHBOHDAGMHH?I PEIYABTAT: OJHH H3 HHX
6yAyT CTPEMMTLCS K Hel, Apyrue, HanpOTHB, YXOAUTh OT HEE.

OBEPUICHHO TO :X€ CaMO€ Mbl YBUAHM, €CAH BMECTO T€PMOTPONH3Ma
fyJem HCCAEZOBATb JABMMEHUA KASTOK MOJ) BAUAHHEM CBeTa MAM G OTO-
TponusaM. Ecau B Kaxofi-uubyap cocys, manpyumep, B 6aHKy, HaAUTD
BOABI M3 IIpYyJa, B I{DTDpﬂﬁ MMAABAKT pasrAHYHBIC HHILI]}’SOPHH, Y THEO-
HOCLLBI H ApYyrHe HpOCTEﬁIﬂHE, H NMOCTaBHTb 3TOT COCyd Ha OKHO, TO
OYE€Hb CKOPO MOKHO ybOeiuTbes, YTO OZHM BHAbI mpocTeiwnx cobepyTca
Ha CTOpOHE cocyja, obOpalileHHOM K CBETYy, a ApPYrue Ha NPOTUBCIOAOXK-
nolt cropore. /auuas cTeneHb OCBELIEHUA, BAUAS HA pasAHYHBIE KAETKH,
BpISbIBAET M PasAHYHbIM PE3YAbTAT: Ha OJHHX OHA OKa3blBAET TIPUTATH-
BaTeAbHOE JeficTBHEe, T.-€. OHHM OOHapYMHBAIOT MOAOKHTEAbHDbIH (GOTO-
TPOMU3M, JAPYTHE, HalpOTHB, IO OTHOIIEHHMIO K HEH OTpHUaTeAbHO-(OTO~
TponudEbl. [Ho BOT BBIrASHYAO COAHUE, OCBETHAO OKHO, H MBI 3aMeyaeM,
YTO M Te WHQY30pHH, KOTOpble ObIAH 40 TeX NOP Ha OCBeleHHOH cTo-
pOHe Cocyda, MepewAr Ha npoTHBomoAoxHyw. O6bsacuserca sTO TeM,
HTO AgaHHaA CTEMNEHDb OCBEUIEHHA Yi&e INpeBbiCHAa CBeTOBOH ONTHMYM Y
ATHX HH(I}YSDPHﬁ, Io4YeMY HX CPOTDTPOHHEM H3 TNOAOERHTEADHOI'O CTan
TOXE OTPHLATEABHDIM.

fBAenne moroxuTeABEOrO (GOTOTpONMIMA Npoule Bcero HabAI0zaTh
Jake He Y KAETOK, a Ha pacTeHuax B KomHare. Kamawifi 3Haer, ko-
HEYHO, YTO OHH TAHYTCA K CBETY, TaKk 4UTO BpeMsa OT BPEMEHH IOpIIKH
C KOMHaTHBIMH pPAaCTEHMAMM Jake HYXKHO NOBOOAUHBATD, qT0o0bI NOAYYHTD
pacrenue, pacrymee npsamo *). To ke camoe mpoOMCXOZNT M Y HEKOTO-
pBIX CHAAYMX MOPCKHX HMBOTHBLIX, €CAM AepHaTbh WX B aKBapuyMax,
ocBelzaeMbiX C OZHOH CTOPOHBI, H T. A.

UpesprivaiiHo 6OAbINYIO POAb B XUSHH KAETOK M BOOGLIE BCEX Opra-
HH3MOB HrpaceT XeMOTPONH3IM — CTPEMACHHE npuﬁ;msumca K Ha-
BECTHBIM XUMHUECCKAM pa3jpaMHTEAAM HAH, HaﬂﬁﬂpOT, YA4AHTDBCA OT HHX.
TakuMyu XUMUYECKMMH pa3sipaXHTEASIMM MOTYT O6biTh CaMble pasHO-
ofpasHbie BeulecTsa, NpPU YeM HE0OXoJumble JAA KHUSHH KAETOK BbI3bl-
BalOT TIOAOXKUTEADHBIH XEeMOTPOMH3M, a HEeHYXHble H TeM 6oaee Bpea-
nple — oTpuuaTeAbubiii. Koneuyno, jase mo oTHOWIEHMIO K HEO6X0AMMBIM
AAA XEH3HH BellleCTBaM HMeeTCs U3BECTHBIH ONTHUMYM HX COJACPHKAHUA UAK
KOHIEHTPaUUH, U €CAH [IOCAeHAA NOBBIIIAETCA Bbillle ONTHMYMa, TO MOAO-
KHTEABHBIH XeMOTPONU3M TEPEXOAUT B OoTpuuartervHmi. s Bpeaubix
XKe MAM AAO0BUTHIX BEILECTB ONTHMYM HX COAEpXaHUA PaBeH HYAIO, NOYEMY
3J€Cbh BCE€rga M IPOABAAETCA AHIID OTPHLEaTEAthIﬁ XEMOTPOMHU3M.

*) @ororponuam pacTeHHH wWacTo Ha3bIBAlOT TeAMoTpoOnuamowm (oT caomx
reanoc —connue). Oruacrn mox BAMAHEEM reaHoTponusma crefeib y pacremmii m pac-
TET BBEPX, a KopeHb BHMS (OTPHUATEAbHBIA reAwoTponusM). Bnpouew, eme Goibmee
BAMSHHE Ha BTO OKA3pIBAeT CHAA TAMECTH, NMOJ JeicTBHeM KoTopod BO3HHEAET T € O-
TPOMMUIM, OpH UeM KOPHH 06NapyRMBAIOT NOAOXWTeAbEMWI reorponmsm (pacryr Mo
HalIpaBAGHHMIO HTOH CHABI), a CTe6AM M AMCTBA OTPHUATEALHBIA reoTpommsm (pacTyr
B 06paTHOM HaNpaBAEHHAH).
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Heckoabko onpiToB ¢ xemoTponusmoMm uH@ysopult u Oakrepuit mso-
Spameno ua puc. 22. [lpu I mp1 BuauMm nyseipex Bo3ayxa, BOKpyr ko-
toporo cofpanauch B ABa Kpyra wH(QYsopuu u OaxTepuu, npH ueM
unpysopun obpasyroT BHYTpeHHHMH Kpyr, a O6akTepHH — HAPYMKHBIH.
Touno Takme npu Il Bugno, Kak Ha yray mokpoBHOro crekAa, KOTOPBIM
3aKppiTa JaHHas Kanad, cobpaauch B JBe 30HbI Te Xe camble (OpPMbI,
fipil 4eM 3JecCh HapyXHYI0 30HYV 00pasy:oT HHDY30pHH, a BHYTPEHHION
baxrepun. QOBbbsicusiercs 9TO TeMm, YTO U Te W JpYrUe CTPEMATCH
K KHCAOPOZY, HO HHQY30pUH HYXKJIATCA B OOAbLIEM ero KOAMYECTEBE,
OITHUMYM COJEpHKaHHS KUCAOPOJAa B BOJAE JAA HUX Bbllle, MOYeMYy OHH M
CTPEMATCH 3aHATb MOAOKEHHE NODAMIKE K HCTOYHHKY KHCAOPOZA, KOTOPHIM
ABAAETCA WA [YSBIpEK BO3JYXa MAM HAapYRHbIH BO3AYX.

Ha Tom me pucynxe npu Il msobpasen onpiT ¢ BAMAHHEM MOBapeH-
Holl coanw Ha uH@ysopui. Mo BHAEM 3Jecb ABe KamAH BOAbI, COEJH-
HEHHble MeXAY c0b60oH BOAAHBIM MOCTHKOM, NPH YE€M B BEPXHIOW NOME-
IIEeHbl HHPY30PHH U KPYIHHKH COAH.
[lax ToAbKO TnOCAEJHME HAYUHAIOT
PACTBCPATHCH, U PACTBOP COAK EAUSET
Ha UHGDY30pUH, OHM HAUHUHAIOT Nepe-
6upaThbCad B HUKHIOW KamnAw, obHa-
pyXuBas OTPHUATEAbHBIH XeMOTpo-
nusm. HanomHuM, uTO HMOZBHAHBIE
KAGTKH YEeAOBEYeCKOIo '1eAa, MoKa
pacTBOp coau He cTaA 6br  BbE
1%/5, Beau 6Bl ce6a npu PTOM MHAuE
u ofmapyxuBaau 6 BHayare II0-
AOKHUTEADHBIH XeMOTPONHU3M K HEMY.
Aemomponusm Baxrepuii u XEMOTPDHHSMBM 06BACHAIOTCSA

MHDY30PHiL. MHOr'He BamHBIE NPOUECChl B MHBHH
OpraHu3MOB, KOTOpble 6e3 3TOro
ObiAM Obl coBepimieHHO HemoHsTHbl. (Cioja OTHOCHUTCS, HampuMep, CTpe-
MAaeHHEe OeAbIX KPOBSAHDBIX TEAell MAM AeHKOUMTOB K MONABIIMM B Opra-
Husm Gaxrepuam. Mbi 3HaeM yXe CYWIHOCTD STOrO SIBAEHWA, HOCSH-
HIEFO HasBaxue (harouuTosa, NPH KOTOPOM GakTepuH NORHPAIOTCS STHMH
aetikopuranu (cm. puc. 16 ma crp. 43); HEMOHATHO TOABKO, YTO HMEHHO
NPUBAEKAET NOCAEZHHX K mepBbiM. (reunaibHO NOCTARAEHHBIE AAs
DTOTO OIbITHI NOKasaAW, YTO OaKTePHH, a TaKKe OTMHPAIONIUE TKAHM
©06pasyloT H3BecTHble BellecTBa, KOTOPble JeHCTBYIOT Ha Oeable KPOBH-
Hble INaPHKH NpUTArMBaloWMM o6pa3om, T.-e. BHISbIBAIOT K cebe moao-
AUTEAbHBIEt xXemoTpomusM. [log BAHAHMEM I(OCAEAHETO W ITPOHCXOAUT
¢arounTos, bOaarojapa KOTOpoMy OPraHMSM OYHILAETCH OT BPEAHHIX
ZAR HEro SAEMEHTOB.

Cuoennduaeckas pHEPrus.

TaxoBsl raaBHelimue TPOMU3MbI, HabAKOAAIOLIUMECH ¥ OPraHU3MOB, —
470 ®e ZaeT HaM MX PacCMOTPEHHE JAsl BblicHeHMst obuwell xapTHmpl
pasApamUMOCTH MUBOrO Bemectsa? [lpexxe Bcero szech Gpocaercs
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B rAasa HECOOTEESTCTBHE MEAKJY TeM YacTO HHMYTOMHbBIM H3MEHEHHEM
BHEIIHMX YCAOGBHH WAM pasjpaiKEeHHEM, KOTOpPOe IMOBAMAAO HA OPraHU3M,
¥ MOAYYEHHBIM 6Aaroiaps eMmy PesyAbTaTOM: TeMIepaTypa H3MEHHAACh
Ha OJAWH TpajyCc HAH Jaxe MEHbllE, WHTEHCHBHOCTb CBETa COBCEM He-
3HAYMTEABHO BO3POCAA, a 5TO V:Ke BbIpAXaeTCsd pEes3KEM H3MeHEHHEeM
BCEro xapaxrtepa cooTBercTByiomero Tponusma. Ocobenno ckasbiBaercs
3TO BO MHOTHX CAyYadx XEeMOTPONH3Ma, KOoTja JBWKEHHE YJaBaiolh
BhI3BaTh OAHOH Thicaumoit mpouenra (0,001%/,) m zaxe eme meupHMy
A03aMH  pacTBOpa HekoTopbix Bemects. (ObicHseTcs »TO, KOHEYHO,
BCEIIEAO TEM, 4YTO B SABACHHAX Pa3JPamHMOCTH UEHTP THKECTH AEEKUT
MMEHHO B CaMOM :XHBOM BelLeCTBE, a OTHIOZb HE B pa3jpamHUTEAsX: KaK
NpH B3PbIBE I'AaBHOE 3aKAIQUaeTCA B Macceé I0poxa, a He B BoCIAaMme-
HUBIIEH ero Mckpe, Tak U pasdpaKEHWE, BbI3bIBaA H3BECTHOE JAEHCTBMC
€O CTOPOHDI OPraHU3Ma, TOAbKO OCBOGCKAAET TAWBIIYIOCA B HEM paHBIUE
SHEPTHIO.

Bropas xapakTepHas OCOGEHHOCTL BCEX ABAEHHH pasipamuMOCTH
COCTOUT B TOM, 4YTO OJHMH ¥ TOT iK€ BHEWHMil (aKTOp BHIZHIBAET 3ayacTyio
B Pa3AHYHBIX KAETKaX COBEPIIEHHO pasAuuYHble 3(@dexTh ¥, HaobOpoT,
Ha pasAMYHBlE pasjpaeHHs KAETKa 4acTO OTBEYaeT OJHMM M TEM ke
ofpasom. Mpr Bugean yme, uro temneparypa B 30° BnisbiBaeT B 0AHHUX
KAETKaX MONOKHUTEAbHBIH, a B JPYTHX OTPHUATEAbHBIH TEePiIOTPOINSM,
OJHM KAETKH CTPEeMATCA K JHEBHOMY CBETY, APYTHE YXOJAT OT HEro M
1. & Hudysopus Typerrka Ha pazgpaxenue ee rTemneparypoit B 30°
PaCTEOPOM MOBAPEHHOH COAM, DAEKTPUYECKUM TOKOM OTBE4YaeT COBep-
IWEHHO OJMHAKOBHIM 06pas0oM— HMEHHO YXOAMT OT 3THX YCAOBHM.

OTO sIBAEHHE MMOAYYMAO HasBaHue CHNeUM PUHUECKOH PHepruy
YYBCTBUTEABHOTO BelleCcTBa. |lepsoHauarbuo oo 6GbLAO OT-
KPBITO AUIIb O OTHOWIEHHMIO K OPraHaM YYBCTB: ‘3HAMEHHMTHIH HeMeLKHI
gusnonror HMoraanec Mioarep ycranosua, 4TO pasjpameHUe KOHUEBOIO
anmapaTta 3pUTEABHOIO HEPBAa B T'Aa3y — OT 4ero 6bl OHO HH IPOHCXO-
AUAO: OT CBeTa, TellAa, SAEKTPUYECKOro TOKa — BCe PaBHO, IepeaBasich
0 HEPBY B MO3I, BhI3bIBAET BCErJja OLILYUIEHME CLETa, TOYHO TaK XKe,
Kak pasjpakeHHe TaKOro Xe amnnapaTa B yXe BCErJa BbI3bIBAaeT TeMm
®e TyTeM OlUyllesie 3BYKa M T. A ITY CHELH(PYYECKYID BSHEPTHIO
OPraHoB "YYBCTB MO#AHO ObIAO Obl cgeAaTh OCODEHHO HATAAJHOW MpH
NOMOIIH Takofl onepauuy (KOHEYHO, HEBO3MOKHOH B AeHCTBUTEABHOCTH):
nepepesaTh Y Kakoro-Hubyib YeAOBeKa HMAM KHBOTHOTO Er0 3pUTEAbHbIE
M CAYXOBbIE HEPBBI M 3aTE€M CPACTHTh HX KPECT Ha KpecT, T.-e. BHYT-
pPeHHHH OTPEe30K KamjOoro 3PUTEAbHOrO C HapYXKHBIM OTPE3KOM COCTBET-
CTBYIOILEro CAYXOBOro M HaoboOpoT, M TOraa rakoe cyuecrso (6iaro-
Aaps pasipameHUIo COOTBETCTBYIOLIMX yacTei Moara OT HHbIX, YeM BCerja,
OPraHoB YyBCTB) CAblIaA0 6bl HE YXOM, a TAasOM, M BHZEAO 6bl He
rAa30M, a YXOM, HAM, N0 KiDTHHHOMY BBIPaMeHHIO OJAHOTO (PU3BMOAOra,
»BHAEGAQ 6Bl TpOM M CABILAAO 6bl MOAHHIO®.

Jarvrciimme nccaezopaunsa mMoKasaaH, 9TO TaKasm Ae CHEUH(HYECKas
SHEPI'HA MPHCYLIa He TOAbKO OpraHaM 4yBCTB, a Boo6ILUe BCEMYy XHBOMY
BEIeCTRY, NPOABAASCH HACAAAHO BO BCEX CAYYasX €ro pasipamuMOCTH.

OHEYHO, 3THM TOABKO MOJATBEPXJIAETCA YK€ CKa3aHHOE BbINIe, YTO pas-



62 OTTIPABAEHHMA OPrAHM3MOB

APaXUMOCTH 32BUCHUT, AABHBIM 06pazoM, OT BHYTPEHHHX CBOHCTB Mu-
BOTO BENIECTBa, a2 OTHIOADL HE OT BHEWIHMX pasjpaxuTeneii.

Takum ofpasom, pasjpaxuMOCTb SIBASETCS CBOHCTBOM, IIPHUCYLIUM
Kamgo#t MUBOHl KAETKE, KaK NPHCYIIAa €e NPOTONAAa3Me M CIOCOGHOCTb
k geukenuo. (JHako, B KUBOTHOM UapcTBe, KaK Mbl BUAEAH, COKpa-
TUMOCTb KPOME TOr0 CITeUHaAbHO NPHUYyPOYEHAa K OCOOBIM MYCKYADHBIM
KAETKaM, W3 KOTOPBIX H [OCTPOEHbI OPTaHbl ABHKEHUS — MbILLBI. 10
He caMO€ HMEET MEeCTO H OO0 OTHOWICHHIO K pasjpamHMOCTH HAH YYyB-
CTBUTEABHOCTH: R TeAe GOABIIMHCTBA MHOTOKAETOUHBIX AHBOTHBIX, KPOME
cambix HusmuX (UMEHHO ry6oK), MOABAAIOTCS 0COObIE KAETKM M OpraHbi,
CAyMalIUe YacTbIO AASl BOCHPUATHS PasjpameHuil, yacTbio AAd Nepeiaun
H HEPEP&SOTHH HUX. lakue KAETKHM Has3blBAKOTCH: OAHH—4YYBCTEHTEADHDIMH,
M U3 HHX NOCTPOEHBI OPraHbl YYBCTB, APYrHe—HEPBHbIMHM, U OHH ofpa-
3YI0T HEPBHYIO CHCTEMY.

Pedarexropuas ayra.

Camyro mnpocryio ¢opmy n0Z06HOrO HYBCTBHTEABHOrO annapara
Mbl HaxoiuMm Yy suakomoft yxe Ham rugpbt (puc. 3), asamowedics
OJHHMM M3 CaMbIX [POCTO YCTPOEHHBIX MHOTOKAETOYHBIX MHHBOTHBIX.
Y nee mer eme HA o0cobbIX OPraHOB YYBCTB, HM OTAEAbHOH HepBHOM
‘ CHCTEMBI, KaK y BBICHIMX XHBOTHBIX, HO
. MMEHOTCH Yike CleUuHUaibHblE YYBCTBHTEAb-
HblE M HEpPBHBIE KAETKH, 3aleraroiiue
B Hapy&HOM cAoe ee Teaa. Ha puc. 23
Mbl BHAUM pPaCOOAOXKEHHE KAETOK B 3TOM
cAO€e THAPBI: KpoMme OOBIKHOBEHHBIX I10-
KPOBHBIX MAH SIUTEAMaAbHBIX KAETOK
(2. ®x.) Tam umeroTcs OcOGBIE KAETKM C Bbi-
Pue. 23.  Kremueu napymuoro ASTOWIMMCS Hapy:Ky IIMIHKOME HECKOAb-
CAOR TAPLL: DK.—BMHTeAnarbHo-  KAMH OTPOCTKAMH Ha BHYTPEHHEM KOHIe—
MblegHad, I.K.—UyBCTEHTEADHAH, 3TO 4YYBCTBUTEADHBIE KAETKH (‘I. I{.), a
H.K, -~ HepBHAA. KpOME TOTO AEKallue HECKOAbKO TAyOme

H Toxe CHaOkeHHble OTPOCTKAMH HEPB-

sble kAeTku (H.K.). Pasanunbie pasgpamenus BOCHPHHMMAIOTCH YyB-
CTBUTEAbHbIMH KAETKAMH H [0 HMX OTPOCTKaM IIepEJalTCA HEePBHDIM,
B KOTOPBIX B3TO pasjpaxeHue nepepabaThiBaeTcs M NPHHUMAET HHYIO
gopmy. OTpocTKE OT HEPBHBIX KAETOK OTXOASAT HE TOABKO K YyB-
CTBMTEAbHBIM, HO M K JPYIHM KAE€TKaM HapyXHOro cioa (snmre-
Anaapubiv).  [locaesuue e, kak BUZHO HA TOM XKE PHCYHKE,
cHabmeHb! Ha cBoell BHyTpeHHell MOBEPXHOCTH OTPOCTKAMH, BHYTPH
KOTOPBIX HaXOJATCS MBUUEYHBIE BOAOKOHUZ MAM Qubpuaru. Imu
BOAOKOHIIa, KaK MblI 23HaeM, B BbiCIIefl CTemeHH XapaKTepHbl JAAd
MbIIIEYHBIX KAETOK, H, B3HAYHT, Yy THAPHI MOMAKHO HATASAHO BHJAETH
TPOUCXOKAEHNE TOCAeJZHUX mniyTeM o6ocobreHus OT OOBIKHOBEHHBIX
(nokpoBHbIX) KAeTOK TeAa. [locAejHue ¥ HA3BIBAIOT TOBTOMY Y FHAPHI
BIMUTEAHAABHO - MBIIIEYHBIMH, TaK KaK OHH COOTBETCTBYIOT H SIHTEAKAaAb-
Hoft M wmblImeyHON TkaHM Anyrmx dopm. Tax BoOP uepepaboranHoe
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HEPBHOW KAETKOH pasjpamenue, MOAYUEHHOE el0 OT YYBCTBUTEAbHOI,
nepejaeTcsd jaiee 4epes ee OTPOCTKH ITUM DMUTEAHAABHO - MbIIIEYHbBIM
KAGTKAM ¥ BbI3HIBAET COKPAIIEHHE HX MbIIIEYHBIX OTJEAOB, NPUBOASIIEE
K TOMY MAM MHOMY JABHKEHHIO THAPHI.

Takum o6pasom, u 34echb pasjpaxeHie BbI3bIBAET TO HAM HMHOE
ABMMEHUE MAM WM3BECTHbIH TPOMU3M, TOABKO NyTh OT HEPBOrO A0 MO-
CAEZHETO I'opasio CAOKHEE, TaK KaK pasjpameHue ¥ COKPAlIe'THe He
NpUYypPOYEHbl K OZHOH ¥ TOH ke KAeTKe, a pacrnpejeAeHbl [O pasHbIM,
H COKpAallEHHE SBAAETCH KaK 6bl OTpaKeHHeM pasjpaxeHus B JPYroM
aaemente. (CiroBo orpamenne 6yzeT mO-AaThbIHH pe ( AeKC, NOYEMY
BECh BTOT aKT U TOAYYHA y (PU3HOAOIOB HasBaHHE pedaekca.

Cxemy pedrexca urm pePAEKTOPHOR JYIH, Kak TOXKE HHOrJa
roBopaT, H3o6pamaer Ham pucynoxk 24. B Goaee mpoctom cayuae,
Kak y THAPbI, AEAO MAET NPH
atom Bcero o 3 xaerkax (/):
yyBCcTBUTEAbHOR (1), HepsHOMH o
uru  ueHrparbuoir (H) m my-
ckyAbHOH (M), npu ueMm oHu
CBSI3aHBI APYT C APYroM, kak
IOKAa3aHO HA PHUCYHKE, OTPO-

CTKaM#, HAY HEPBHbIMHA Ty TAMH.
B 6oree crommbix cAydasx
[EeHTPaAbHbIX HAM  HEPBHbIX (9

KAETOK OKasniBaeTcs O6oAbine, o>

mo xpafineft mepe ase, Tpu ; 4 2 3

4eM OAH4 M3 HHX TOrja IpH-
HUMaeT pasjpaseHHe OT YyB- Pue. 24. Cxema peprermopnvix Ayr: 4—uyb-
CTBHT2AbHasl, I — HepBHaz, M — MYyCKyAbHax

CTBUTEAbHOHM KAETKH M Mepe- P
AAET €ro APyroH, a sta JApy-
ras MocbiAaeT OT cebsl MMNYAbC MAHM NPUKA3aHHE B ABHUTATEAbBHYIO Mbl-
meuHyio kAeTry (2). Bnamda&ﬂ TOMY, 4TO HEPBHBIE KAETKH JOANKHbI
CTOATD B CBASH H JPYT C ZPYroM M C MBIIIEYHbIMH KAE€TKaMH, OHH Upes-
Bhivaiino 6Goraret oTpoctkamMu (cm. puc. 10 Ha crp. 26): cpeau Hux
OJUH OYEeHb JAAMHHbIH u nouru HeserBsawmics (pwe. 10—2) u nanpa-
BASETCA K MblIIaM, JZpyrHe xe GoAee KOPOTKME H CHABHO pasBEeTBAEH-
HbIE CAYHAT JAAS CBA3H HEPBHBIX KAETOK JPYT C JPYIOM.
Uszobpamennnie 3jech cxembl pepAEKTOPHBIX AT, a Takie OTHOLIE-
HUA KAETOK B HapyXAHOM CAoe TeAa I'MJpbl HarAsJHO MOKa3bIBAIOT HaM,
Kak BO3HHMKAH M 060c0o6HANCD JPYr OT Jpyra TaK HashlBaeMbi€ OpraHbl
KUBOTHOH susHu. [lepBowauaAbHO KaxJaas KA€TKa, Kak y npocrefuinx
ABAJETCS B OAHO K TO € BPeMA M HYBCTBUTEABHON M JBHraTeAbHOH
Sarem 060COGAAIOTCH, Kak B TEA€ THAPbI, TPH COPTA KAETOK ~— YYB
CTBUTEAbHBIE, HEpBHbIE M MYCKyAbHble, B ofpasyercs THNMuHasA pe.
drextopHas ayra (em. puc. 24). Haxonen, neperiit ee yAeH -—uyBcTBU-
TEAbHbIE KASTKH, MPUCHOCOOAAACh K BOCIPHATHIO TOABKO OJHHX HAKHX-~
HUOY2b ONpejeAeHHbIX pasipamenuii, NpeBpPaIaloTCA B CAOKHO yCTOEH-
rble OpraHbl UyBCTB (3PEHMs, cayxa, BKyca M T. A.), OCAEAHHA UreH-
JAeT CAOZKHYIO MYCKyAaTYPY Teaa, a H3 BCEro OCTAAbHOrO MOAyYaeTcs-

H | H

—
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HepBHAs cuCTeMa.: B mocAezHeli raaBHBIM 06pa3oM U3 HEPBHBIX KAE-
Tok ofpasyercs ee LEHTPaAbHbIH OTJAEA — MO3r, a TO, YTO BbIlle
Mbl HasbiBaAW B pePAEKTOpHOR Jyre HepBHBIMH OyTAMH (T.-e. 6OAb-
IIHE OTPOCTKH HEPBHBIX KAETOK), NPEBPAIIAIOTCA B HEPBbl. OJTH
HEPBBI CAYHXAT TOABKO XA Nepejaud pasjpaxeHuii ¥ MMOyAbcoB (mpu-
KasaHul), HAYIUMX M3 MO3Ta, KOTOPbIH M mepepabaThiBaeT pasjpanme-
HUS B BTH HUMIYABLCHI.

Y eeicmmx npezcTaBuTEAell MHUBOTHOTO LapCTBA CTPOEHHE LEHTPAAb-
HOTO OpraHa HEepBHOH CHCTeMbl, e MO3ra, JOCTHTAET BbICOKOIl CTenmeHu
CAOMHOCTH; B CBA3H C THM W Pa3BUBAETCH HMX JyIIEBHAs MAM NCHXH-
yeckad KH3HDb, H3ydYaemass Yy:xe ocoboli Haykolfi — ncuxoAormeil.
Oanaxo pasApaxuMOCTb HauboAEe NPOCTO YCTPOEHHOH KAETKH KaKOro-
HU6Y b HHU3MIEro npocrefillero M cAokHeHIlas JymeBHas HH3Hb YeAO-
BeKa I1PeACTaBAAIOT CO00il TOABKO MEepPBbIE W MOCAEJHHE YAEHBI OJHOrO
M TOr'O e pAja HAX AUUID KOHEYHble 3BEeHbsl OJHOH M TOH Xe Uenu
apaennii. Camas CymHOCTp M TOrO H APYroro OAMHaKOBO 3arajouyHa,
1 Hayke roTpefyeTca MOTPAaTUTb HE MaA0 YCHAMH, 4TOOBI XOTb OTYacTH
npubAMBUTBECA K paspelleHdio 3ToH 2arajky, YTO A0 CUX HOp ewe Cco-
BEpUICHHO HE yJjaeTcsd.




F'NABA YETBEPTAAL

Pazmuoxkenne KHBBHIX CYIHECTB.

Pasmuoxenne n pocr. — Pasmuomenue kaerxu. — [Ipamoe jerenne. — Kapnoknnes. —

Becnoroe pasmHoxenme mnpocreiimux.— Decnoace pasmMHOMEHHME MHOTOKACTOUHBIX. -

Decriorce 1 noaosoe pasmmomenne, — [lonosoe pasmuomenme musorHbix. — [loaomoe
pasmuomenne pacTenuii. — [laprenorenes. — Hepegosanne nokoaenwii.

Pasmaozkenve # PocT.

K3 Tex raaBHbIX OTNpaBAeHHH: AKHBbIX CYILIECTB, Ha KOTOPblE CBOZUTCS
BCH UX KH3HEJEATEAbHOCTb, Mbl HE pacCMOTPEAH ellle OJHOTO, MMEHEO
UX pa3sMHOMeHHs. llocAegHee HAaCTOADKO MHTEPECHO, YTO €My
NPUXOAUTCA NOCBATUTb OCOOYIO TAaBY.

PasmHOKeHHE OTHOCUTCA K YHCAY HACTOADKO OOUIE€M3BECTHBIX MOH-
THH, 4TO He Tpebyercs OcoOERHO JAMHHOTO OTNpPEeJeAEHHHS AAS BbIACHE-
HHUA ero CyUIHOCTH: 3TO ABAEGHHE, NPH KOTOPOM H3 04HOH ocobu moAy-
yaeTcss ZB€ MAH HECKOAbKO, BooGuie wMmHoro, ocobeit. ['opasgo unre-
pecHee, OJAHAKO, OTMETHTb Ty CBA3b, KOTOpadA CYUIECTBYET MexAYy pas-
MHOMEHHEM B OOMEHOM BelecTB, Tak KaK HepBoe ecTb HENocpesCTBeH-
HOE CAEJCTBHE BTOPOTO.

Aero B TOM, 4TO y MHOrMX OPraHU3MOB, OCOGEHHO MOAOABIX, HPO-
LeCChl CO3MAaHMA XKHUBOIO BellecTBa HJAYT CKOpee MPOILEeCCOB ero pas-
PYLIEHHA: ACCHMHMASILHS [PEBOCXOAUT AuccumuAaunio. Koneuno, pesyas-
TATOM BTOrO JOAKHO SBUTbCA yBeAHuYeHHe oObema HKUBOTO BellecTBa
H TEM caMbIM BCEro OpraHMaMa, NpH YeM TOCAeiHMH B CHAY 3TOro
pacrer. (4HaKO H¥M y OAHOTO KUBOTO CYILECTBA POCT HE MOMKET TPO-
AOAKATbCH OECKOHEYHO, M BCErAa AAA HErO HMEeTCA M3BECTHBIH IMpesea,
KOTOpPbIH 3aBHCHT OT MHOMecTBa npuyMH. DBosbmem cawmpiii npocrofi
cAyyai: KAeTKYy, HMEIOULYIo (pOpMy Liapa, NHTAHHE KOTOPO NPOHCXOAMT
yepes BCIO ee NOBepXHOCTb. [lo Mepe pocra TakoHi KAeTKH B Held
YBEAMUMBAETCH HEe TOAbKO 0Oliee KOAMYECTBO.E€ JKHBOrO BELLECTBa,
T.-€. 06beM, HO M MOBEPXHOCTh, O0JHAKO YBEAHYEHHE MOCAelHelf He
nocrneBaeT 3a yBeAHUeHHEM o0beMa M OTCTaeT OT HEro: GCAH, CKaXeM,
06beM yBeAHUHACA B 8 pas, TO MOBEPXHOCTb YCNEBAET 3a TO :Ke BPEMS
yBeAuuMTbCst TOABKO B 4 pasa u T. 4. ¥). Ouesugno, crkopo JoAxeH
HacCTyNHTb MOMEHT, KOrJa JaHHad MOBEPXHOCTh, C TOYKM 3peHHs obOMeHa

") Dro BhITEKaeT M3 NOAOKEHHA TEOMETPHH, YTO MOBEPXHOCTH IUAPOB OTHOCATCS
ZAPYr K ApyTy, Kak KBagpaTbl pagAycos, a obbeMst — kak kybor paguycos. 3maumr,
ecaM pajguyc paHbile GBIA paBeH | W CTan paBHBIM 2, TO HOBasg NOBEPXHOCTH OTHOCHTCH
K crapoii, kak 4:1, a nroBmii o6bem k crapomy, kax 8:1, u T. 4.
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BEIUECTB, OKAMETCA YKE HEJOCTATOUHOH A COOTEETCTRYOILETO 0ObeMa,
K uyrobnl yBEAMYHTh €€, T.-€. NPUBECTH B HaJAekaiuee OTHOILUEHHE
cBOH 006bEM M TMOBEPXHOCTb, ¥ KASTKH HeT JAPYroro BbixoJja, Kak
Pa3ZEAMTbCH Ha JBE MAH HECKOAbKO 4acTeil, T.-e. paaMHOMKUTHCA.
ChrooM, o6mMeH BewecTB MU Pa3MHOXKEHHE CaMbIM TEC-
HbiMm o6Gpasom cBsE3aHB JLPyr ¢ Jpyrom 4epes Io-
cpejgcrtBo pocta. MexHo game ckasaTh, YTO pa3MHOMEHHE
€cTh POCT 3a mpejean ocobu.

PasvuoxenHe KAETKH.

Y pasauunpix npejcraBurenel XHBOTHOrO H PacTUTEABHOrO LapCTBa
pasMHOXEHHE [POUCXOJUT pPA3HBIMM TIYTAMH, O deM Mbl euie Oygem
roeopuTh jaabme. [lpeige me BCero Hac 3jech, Kak M 0 OTHOLIEHHIO
K APYTHM OTIPAaBACHMAIM OpPraHHM3MOB, JOAXHa HHTEPECOBATh Camas
ofulas CTOpPOHa Mpoyecca pasMHOMXEHHdA, T.-€. pPa3MHOMKEHHUE
KAETKH, Tak KaK K 8TOMY B KOHEYHOM HTOré CBOJAATCH BCE IPOUECCH
Bocnpomnspejenusa cebe mnoJ0O6HBIX y BCEX PENIHTEADHO MAHMBBIX CY-
LIECTB.

[TpaBuabmble nDpescraBAeHHss O pPa3SMHOMEHHM KAETOK BOSHUKAH
ne cpasy. Coszarean xaerounoii teopuu — llreiigen u [llpann — npes-
IoAaraAl, YTO HOBBIE KAETKHM, NOA00HO KpHCTaAAaM, BO3HHKAKT H3
ocoboro pacTBOopa KXHMBOTO BelleCTBa, KOTOPOE COJEPMUTCA B TaKOM
BHAE BO MHOIMX 9aCTAX TeAa KUBOTHBIX u pacrenuit. OguHako, artor
B3TAL] OKasaAcA HernpaBuAbHbIM, M yie depes 20 aer Bupxos ycramo-
BHUA MONOZKEHHE: ,Kak a9 KAETKAa U3 KAETKH", T.-e, UTO KAETKH
MOTYT BO3HHKAaThb He MHade, Kak U3 cebe moJoOHBIX MyTeM pasMHOXEHHA.
Ewe nrer 20 cnycrs k aromy monroxenmto Gmao npubaBreHo 11 zpyroe:
prBE A0 ALPpO U3 Ajpa”, T.-e. uUuTO U HOBble fAApa B KAETKax
BO3HUKAIOT MNYyTEM JAEAECHHMA H3 CTapbiX, a HHUKOrza He obpasyloorca
3aHOBO B IPOTONAasME. JTHM, MEXAY HPOYMM, BIIOAHE AOKa3bIBAETCH,
9TO AAPO €CThb Takad K€ rAaBHasg dYaCTb KAETKH, Kak ¥ [POTOIIAa3Ma,
¥ HE2aBHCHMa OT TMOCAejHEeH, WEro OTHIZb HEAb3HA CKas3aTb NpPo Apyrue
OpPraHbl KAETKH. |

Mrak, kneTKH pasMHOKAIOTCA AeA€HHMEM, BO BPEMA KOTOPOTO pas-
AEASE€TCA HE TOABKO uX Teao (mporomaAasma), mo u sgpo. (Oguako,
caMpifi TMPOLECC 3TOTO JEACHHA MNPOHUCXOAUT ABYMs crnocobaMmu, OZHH
U3 KOTOPBHIX fABAAETCA OOAee NPOCTBIM M HOCHT HasBaHue IMPAMOro,
APYrofl BHAYMTEABHO CAOMKHEE W HasblBaeTCs HenpambiM. Mol paccmorpum
KamAbiil M3 3THX cHOCO00B OTJEADBHO.

Hpnamoe meaernue.

[Tpamoe Aerecnue HashBaeTCR TaKkke aMHTO30M H BCTpe-
4aeTCA CpPAaBHUTEABHO PEAKO — TOABKO Y HEKOTOPBIX KAETOK. Iak
Aeasarcs, Hanpumep, OEAbIe KPOBAHDIe MAPUKM HAM ACHKOUMTDHI, a H3
cBOGOZHO - AUBYIIUX KACTOK - amefpl, pasMiOmeHue OAHOH M3 KOTOPBIX
¥ y3o6pameHo Ha puc, 2J.
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Kak BHAHO Ha 3TOM PHCYHKe, [IpOLleCC MPAMOTO AEACHHA HaYyHMHAETCA
C TOro, 4YTO AP0 HEMHOTO BbITATMBAETCH B JAMHY, B HEM MOABAAETCHA
NepeTs:KKa, TpUJAoLlas BCeMy #AApy Bug Uudpbl 8 HAM, Kak OGbIKHO-
BEHHO BbIpamxaioTcs, OucksuTocbpasnyio @opMy, a 3aTeM NOAYYalO-

Puc. 25. Ilpamoe geaenus amebol.

mueca NPy 3TOM NOAOBHHKH Ajpa OTAEAAKOTCA OJHA OT AP}TUﬁ, pacxo-
AsCb K pa3HbIM KOHUIAaM KACTKH. BCJ‘LEJ.I 3a JAPpOM COBEPIIEHHO Tak MKE
C DGPHE‘fDBaHHEM NepeTAXKH JAEAHTCA H BCE TEeAO KAETKH, €€ [IPOTO-
niasMa, KOTOpas B KOHILE KOHIIOB IMPpHHHMAaET BHAJ JBYX CaMOCTOATEAD-
HBIX KACTOK, KaikJjasn CO CBONM AZPOM.

Kapuoxuues

Taxum o6pasoMm, 3T0T €noco6 AeAeHUsT OYEHb NPOCT, YEr0 OTHIOAD
HeAb3s CKasaTh NPO APYyroM cnocob —HempaAMOC JeAeHMe, Hasbl-
BaeMOe Tak#e MHTO30M uAM KapuokuuHesom. QOwo 6sir0
OTKPBITO 3HaYHTEADBHO INO3%e MNPAMOLO JEASHHA, KOrJa HaydHAUCD
OKpamMBaTh KAETKH M pasbupaTbca BO BCex JeTaAdX HX CTPOCHHA
M, B YacCTHOCTH, KOrga 6biA0 BbipabOTaHO IPaBHAbHOE NPEACTABACHHE
O TAABHBIX BeleCTBax KAETOYHOrO AJpa— XPOMATHHE M aXPOMATHHE,
O KOTOPBIX Mbl y&e rosopuru ebime (cm. cTp. 29 w pue. 13). Aan
yiofcTBa omucadMsi 3TOro BHJa JeAeHHT ero xod pasbuBaioT OOGbLIKHO-
BEHHO Ha 4 cTajgudM uMAM (pasn., koTopble M M300paxenn; mnocaezoBa-
TEAbHO APYr 3a APYrOM Ha Hamem pHCYHke 26,

b
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Ha nocaezmem guppa 1 o603HauaeT MNOKOWILYIOCA KAETKY 40
Havara geaenus. B sape ee sameren Hoaree Temublii XpomaTuH B BHAe

Puc. 26. Kapuorures.

sepeH, pasbpoCaHHLIX Ha CETOYKE K3 axpoMaThHa; pAjOoM C A2pOM
ASENT KAETOUHBI LIEHTP HAM LEHTPO30Ma, cocTofiiasi M3 ABYX TEASL—
HeHTpHOAell, OKpYyXeHHDIX cepol NPUTAKEHU . C payaaoM Hpolecca



'KAPHOKHHE3 69

AGAGHUA 4YaCTHIbl XPOMAaTHHA COEAMHANTCA JAPYyr ¢ Apyrom, obpasys
pAA XPOMATHHOBBIX HUTEHl, KOTOPHIE CIAETAIOTCA M NEPENyTbIBAIOTCA
Apyr c Apyrom, obpasys kAybok, IodeMmy M CTajHs 5Ta HOCHT HasBaHHE
cTtagun Kay6bxa (2 u3). B oaroe Bpems oba Teabya genTpozomb,
MAH LEHTPHOAH, PACXOAATCA APYT OT APyra, U MEKAY HUMH [NOABAAETCS
Ny4oK HHTEH, NPUHHMAIOWUH BHJA BEpeTeHa, a BOKPYr KakJOH LeH-
TPHOAM HMEETCsi CBOA cepa MAM Ayducrocts (3).

3a ctagueil xAybka cAejzyeT BTOpas CTajusi —CTajUA 3BE€3Abl
(4, 5, 6). O6oaroura sapa Npy DTOM HCYE32ET M XPOMATUHOBBIA KAY-
60Kk oOKasblBaeTCs AemaluM npsiMo B nporonaasme (4). Bnpouew,
B 3TO BpeMs HEAb3A y#ke TOBOPHTb O KAyDKe, Tak KaK OH pasieAsiercs
Ha M3BECTHOE YHCAO OTJEABHBIX OTPE3KOB HAH XPOMATHHOBBIX OTJEAb-
HocTel, KOTOpbIE TIOAYYMAM Ha3BaHME X P OMO30M. HUCAO MOCAEAHHX,
KaK Mbl JaAblle YBHAHUM, HE CAy4aiino, a MOCTOAHHO y Ka#JOoro BHZa
ausoThbix U pacrenft. Llemrpuoau ¢ oxpymarommmu ux AyumcTocTAMH
YAAAAIOTCS B 5TO BPeMsi K IPOTHBONOAOKHBIM KOHLIAM KAETKHM, M NydeK
HUTeH MEeXJY HHMH, HAHM BEPETEHO, IOAYYAET OYEHb CHABHOE Pas3BUTHE,
3anoAHAs cob6ol 3HayuTeAbHylo uwacTb kAeTku (5). Kamgas us xpo-
MO30OM [IOAYYaeT B 3TO BpeMa BHJ I[OAKOBbl HAM INIMABKY, TIPH HEM
BCe OHU AOXEATCA MO CepejuHe UAU, KaK FOBOPAT, MO 3KBAaTOPYy Bepe-
TeHa TakuMm o6pa3om, uro meperu6 HAM YroA KaxJoil Takoli xpomaTH-
HOBOJl IOAKOBKM HanpaBA€H K LIEHTpPaAbHO# oOcCH BepereHa, a cB060Z-
Hble KOHLbI K HapykHOH mnopepxHocTH kAeTkH. Ha pue. 26— 23 aTo
usobpaxeno cBOKy, €CAH XE€ NOCMOTPETh Ha TaKyIo AEASILYIOCH KAETKY
CBEpXy, C OAHOrO M3 MOAIOCOB BEpeTEeHa, TO NOAYYMTCA KapTHHA, H306-
pakeHHass Ha pHC. 26 — 6, Ha KOTOPOH XPOMO3OMbI HMEIOT BUZ Kak 6bi
AydyeH, pacxoAAmIUMXCsA H3 IEHTPa, OTKyJa ¥ Ha3BaHHE JAA 3TOH cTaAuH—
3BEe3Ja.

Yxe B KOHiue cTajdd 3Be3jbl Kaxjas XPOMO30Ma pacCIUeNAAeTCH
BJOAD Ha ABE TOAOBHMHBI, MEXJYy KOTOPbiMH nosBAsercs weab (6). Ha
crezyromieff cragud 3TH TOAOBHHKH HAaYMHAIOT PACXOJHTbCH APYr OT
APyra, HampaBAsiICb K MOAIOCAM BepeTeHa M AeKalluM Ha HHUX LEHT-
pvoasm (7), Opu yeM K TOMY ¥ JPYTOMY MOAKOCY OTXOJMT [C NOAOBHHE
KaxKJOH XPOMO3OMBI M B KOHIE KOHIOB, KOTJa CBASb MEXJY ITHMH
[IONOBMHKAMH HCYE3aeT, BMECTO OJHOTO psja XPOMO3OM MOAyHaeTcs
ABa, UAM BMECTO O4HOH 3Be3jb! JABe, NOYEMY H CTajuf Ta HasblBaeTCH
cragueit zsohimoit 3pesgnt (8 9). Ha srot xe craguu maum-
HaeTCs pasjeAeHHe KAGTOYHOTO Teaa MAM IIPOTOUAasMbl nyTeM o6paso-
BaHUA NMEPEeTAXKH — BCerga B TOH NAOCKOCTH, rie NPHXOAMACS SKBATOP
BEpeTeHa U TJe PacMOoAaraA¥ch XPOMO3OMBI Ha CTajud 3BE3Abl.

Bo spemsi camoit mocaegell CTaguM HEDPAMOro AEAEHHS IIPOMCXO-
AWT Npexje Bcero npebpauwende obeux (Kak TOBOPUTCA, ZOYEPHHX)
XPOMAaTHHOBbIX 3Be3J B OGHIKHOBEHHbIE [OKOIOIIHECS 54pa HOBbIX
KAETOK H TIOAHOE OTJeAeHHe mnocieiznux Apyr ot Apyra (10). Tlpu
BTOM OTJAEABHBIE XPOMO3OMbI (T.-€. NOAOBHHKH I€PBOHAYaAbHBIX —
MaTepPUHCKHMX — XPOMOBOM) CAMBAIOTCA Ha BpeMsA Zpyr ¢ ApyroM B obmuil
wryOOK, OTKYAa ¥ HasBaHKWe JAA BTOH (asbl JeAeHHA—CTAZHA
ABciinoro kay6Gka. Kpyrom Hax noABAAETCA HOBaa AZzpeHHas
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o6oAOYKa, ¥ TOCTENEeHHO BCE YaCTH KAETKH [PHHUMAIOT TOT BHUJ,
KOTOPBIH XapakTepeH JAsl ee nokoiomerocs cocrosuus (11).

B orAumume oT npsIMOrO AEAEHHS, aMUTO3a, KaPUOKUHE3 OTHOCHTCS
K YHMCAY 4pesBbiYaflHO pacnpoCTpPaHEHHBIX SBACHWH, BCTpevasAcb MPH
PasMHOMEHHH CaMbIX pPa3AMYHBIX KAETOK, Kak CBOOOJHO-KHBYUINX,
TaK ¥ BXOJAAIIMX B COCTAB TEAa MHOrOKAETOUHBIX OpraHM3MOB. Cnpa-
1IMBAETCA, KaKOH IKe CMbICA HMEIOT MPOUCXOJAUIHE BO BPEMA HEro
CAOMKHDBIE TIPOLLECCHI, KOTOPbIE MBI TOABKO YTO OMHCaAH O] MMEHEM
craguil kAybxra, 3Besjbl — mpocTol M ABOiiHON — W, HakoHeu, ABOHHOrO
Kiy6ka? OITO BCEro Ayume MOKeT GbITb BBISICHEHO NYTEM CPaBHEHHS
HEMPAMOTO AEASHUA C IPAMbIM.

B camom zeae, pasgereHue Ha JBe YacTH ITPOTOIMAA3MbI IPOHCXOLUT
B 000MX CAy4YadaX OJAWHAKOBO M AHIID C O4YEHb TPHOAMZUTEADHOH TOY-
wocroio, Llenrposoma pasjendercs Ha cBOM JBe LEHTPHOAM ellle A0
HayaAa KapHOKHMHE3a: 3HAYHT, X He B BTOM B3aKAIYaeTCA ero rAasHbif
cmbicA. K3 ocHOBHBIX OpraHoOs KAETKH OCTaeTCsi TOABKO AP0, H,
AefiCTBHTEADHO, B pa3jeAeHUH TOCAEZHACO NPH aMUTO3€ M TIPH Kapuo-
KiHe3e HabAroJaeTcs pasanune (TepMHH ,KapHOokuHes” u obGosHayaer
»ABHEKEHNE — HAK Jerenue —aipa“). B mepeom cayuae, T.-€. TIPH aMmu-
TO3E, AAPO AEAUTCH Ha TaKue Ke AWUIb MPUOAMBNTEABHO PaBHbIE WacTH,
Kak H IPOTONMAasMa, BO BTOPOM :xe, Orarogaps CAOKHOMY MeXaHU3MY
KapuOKMHe3a, HauGoAee BaxHad cocTaBHafg 4acTb AJpa, €ro XPOMATHH,
pacnpejeAseTca Me:#Jy HOBBIMH KAETKaMHM 4YpEe3BbIvailHO TOYHO: BCA
ero Macca cnepea pasfuBaeTcs Ha ONPEAENEHHOE UYHCAO XPOMO3OM,
a 3aTeM OJHa TOAOBHHa KakJOH M3 HHMX nonajaetr B OJHY H3 HOBBIX
KAETOK, a Apyras — B Zpyryio. QueBugno, raasebiii CMBICA HENPSMOTrO
AGAEHHA HAH KapHOKWHEe3a H 3aKAIOYaeTCd B PABHOMEPHOM pacnpe-
AGAGHHM MEKJZY NOAYYAIOLIMMHCSA TIPH 3TOM KASTKAMH SAPEHHBIX Be-
ILECTB cTapol MaTepHHCKOH KAeTKH, IAaBHbIM ofpasoMm, €e XpPOMaTHHA.

Mo yxe ynommHaru Bpile, YTO XPOMATHHY NPUHAAAEHKHT OCOBEHHO
BazHa# POAb B KH3HH KAETKH, M IIMPOKOE PaCMPOCTPaHEHHE KapHOKH-
He3a, MMEKLIero ceoefl LeAbl0 pacnpeieAWTb BOSMOMHO pPaBHOMEpHee
M TOYHEE ITO BEIIEeCTBO MEXKJY HOBBIMH KAETKAaMM, CAYAHT HarAgiHbBIM
NoATBEPAACHAEM BTOTO. DB NOAD3Y TOro e camMoro roBOpUT M APYroif
dakr —HMEHHO, YTO YHCAO TeX OTJASAbHOCTEH, Ha KOoTOopble pasbupaeTcHd
npu AEACHHH KAETKHM XpPOMaTHHOBbIHf KAYGOK, HAM YHCAO XPOMO30M,
OTHIOAb He CAy4afiHO, 4 CTPOTO TOCTOSHHO JAA KakJIOro BHJAZ MHBOT-
unix B pacrennfi. Mpuorue jJame HaspBalOT 5TO SBAEHHE 33 KOHOM
NOCTOSHCTBA YHMCAAa XpoMo3oM. AeiicTsureAbHo, Hanpumep,
MPpH JEAEHHHM pPa3sAUYHBIX KAETOK B TeAe UeAOBeKa HacYMTbiBaloT 43
XpPOMO30M, B KAETKaX caraMadApbl WAM AMAMH HX GhiBaeT mocTosuHO 24,
y mopckex exelt — 36 uam 18 (xomeuno, y pasauunbix dopm), y mapa-
3HTHYECKOro 4epBs ackapuabi—4 ur. 4. Bce 3T0 ¢ HECOMHEHHOCTBHIO
CBHAETEALCTBYET O TOM BaXHOM SHA4YEHHH, KOTOPOE HMEeT AAA KH3HH
KAETKHM HEe TOABKO BCA Macca €eé XPOMaTHHa, HO W OTJAeAbHble XPOMO-
30Mbl, HHaY€ YHCAO HX HE OTAMYAAOCh OBl TaKHM TOCTOAHCTBOM.

Kaxoro BooOuwe 3HaueHHe XpOMaTHHa — 3TO y@e JApyroil u mpu
TOM 4pesBblyallHo Bamubii Bompoc, Paspemutp ero Ham nomoxer
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paCcCMOTpEHHE TEX JaHHDBIX O pAa3BHTHH H HaCACACTBECHHOCTH OpQI'apH3-
MOB, O KOTOPBIX 6yJeT HATH Peus JaAbllle, MOKA He Mbl JOAKHBI OrpaHH-
YHTBCSI CKasaHHBIM. BO BCAKOM CAyuae, pa3 XPOMATHHY [IPHHJAEKHT
KAKOE=-TO BakHOEC 3HAYCHHE B HH3HH KAETOK H BCEro OpraHg3sMa, TO
MOHATHO, TMouyeMy 6Goaee caoxHuIl cnocob —Henpsmoe JeAeHue —
BCTpEYAETCA y rpomMajHoro GOAbIIMHCTBA MX, a Ooaee npocroii— mpa-
MOe — TCAbKO y Hemuorux. [lpu nepsom obecrneunBaeTcs paBHOMEp-
HOE paclupeieireHiie 3TOr0 BellecTBa MelJY KAeTKaMmH, IpH BTOPOM
aTOr0 HET, brarojapsi YeMy OHO CBOHCTBEHHO AMIIb HEMHOTHM KAETKAaH,
a OOABIIMHCTBO HMX Jeaurca 6oAee CAOKHBIM KapHOKHHETHYSCKHM
nyTeM.

n03HaRDMHBﬂJHCb C pasMHOMEHWeM KACTKH, MbI JOAXKHDI nepeﬁﬂt
Tenepb K PACCMOTPEHHIO fBAEHHI pPA3MHOMEHHS Y Pa3AHYHBIX OpPTaHHAS-
MOB H OTMETHTH 3JECh HX rAaBHelmKe {}CDGEHHOGT}I, IpH EM HAYHEM CO
CAyYaee Tak Ha3blBaeMOIro Gecrioaoro pasMHOMEHHA, KaKk Boaee IpoCTOTO.

Becnoroe pasmHC:KeHHE NPOCTEHIIAX.

Uro xacaeres 40 OAHOKAETOYHBIX HHMBBIX CYLIECTB HAH O POCTE &~
WUX, TO OHM PasMHOMAIOTCH, KaK M BCe BoOGWE KAETKH, ZE€AcC-
HHEM— HAM NpAMBbIM, Kak ameOGbl, HAM HEOPAMBIM, O KOTODOM MM
TOABKO YTO TOBOPH-
au. B o6ounx cay-
Yagx 3a JEAEHHEM
aapa {uam  szep,
€CAM HX ObIAO He-
CKOABKO) CAEAyeT
ABAEHHE  TIAA3MBI,
npa Hek CoaAR B Pre. 28. [fownosciue
Tere mnpocrefiurero cgsoitseu: 1— axoxaporo-
uMeAnch ocobble 0p- ' Bofl GEHYER pecHFVeR,

rasnl, BpOJE CO- Puec. 27. Aderenue pecnuunoit un- 2 —por, 3 —coxparu-
¢ysopuu: 1 — OKOAOPOTOBOE yrAy- TOABHAA BaryoAm, 4—

TUTEABHBIX Ba-
Kpa SALHE farenme, 2 — Goabmoe HAXPO, 3 — HAPO, 9 — BASHURRIO-
KyOADb, KAETOYHOI'O  yance sgpo, 4 — cokpaTHTeAbHHE [mEH Ha MOYRE BORWAR
pra M T. 4., A OHH BaKYOAH. pecumger, 6—crebenex.

fonaAd B OJHY U3
TIOAYYMBIIHXCHA TIPpH BTOM MOAOBHMH, TO H JApyras [OAOBHHR OYEHhL
ckopo o06pasyeT 3aHOBO HMAM BOcCTaHOBAfeT wmx. Ha pme, 27  mm
BHJZHM Kak pa3s IocaeaHee Yy oJHOH mn3 uHysopwmH, rae obpasyro-
IIMECHA 3aHOBO YaCTH— OKOAOPOTOBOE yrayOienwe (1), corparuTerbHBIE
pakyoau (4)— o6osmauennt nyukrupoM (B). Dror mpagecc Boccraro-
BAGHUs YTpadeHHOH MAM HeZOCTaroulel 4acTH, OYeHb PACHPOCTPAHEHHBIR
Yy MHOIMX XHMBOTHbIX, HOCHT HasBaHHe pereHepalun, OpPH 4YeMm
HHOTJa OH MMEET MECTO M HE3aBHCHMO OT pasMHOMKEHHA: HalpuMep,
AIIePUILBl BOCCTAHOBASIOT HAH pereHepHPYyIOT oTopBanHMi XBOCT,
Yy MHOTMX PaKkOB M MayKOB NPOHCXOJHT pEreHepalHsa HOMER H T. 4.
Oanako y mnpocrefimmx OTHIOZb HE BCErga TeAQ JASAMTCA [pH
PasMHOMEHHH Ha paBHble [IOAOBHHBI, Kak 9TO MK BUAZGAHR Y amelbl
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(puc. 25) uam y uHpysopuu, usobpaxenHoit na puc. 27. Huorgaa,
HA[POTHB, MPH STOM MOAYYalOTCA HepaBHble 4YacTH, T.-e. OT Goaee
KPYNHO#, cTappli HAM MaTepHHCKOH ocobu otaeaserca 6oaee Meakad,
HOBasg MAM JOouYepHAA ocobb, KOTOPYI B 3THX CAyYadX Ha3bIBalOT NOY-
KO, a Takoifl cnocob pasMHOKEHHS —TOYKOBaHUE M. [logo6uoro
poJa nouKOBaHHe K306pameHo Ha pHC. 28 Toxke y oaHol u3 HHDY30-
puit — cyBOfikM, KOTOpast, Xak Mbl yme 3HaeM, CHIUT Ha cTebeabke,
Beas menoisumHblfi 06pa3 musHH: TpU A Takas NOYKa Y HEE TOABKO
4TO OTJAeAMAachb, Opu 5 B Heill IPOUCKXOAHT BOCCTAHOBAEHHE HELOCTAI-
GMX uacTeil: BeHuMKa pecHuyer H crebeabka. Korga teao moncg)it
CyBOiKM BrIOAHE copMmuUpyeTcs, OHA OTPHIBAETCH OT MATEPH U YIABI-
BaeT, a 3aTCM IpUKpenAdeTcs rje-subyap cBouM crebeabkOM M Hadu-
HaeT To#e BeCTU cuiaumii o6pas KisHH.

Tpersum BujouzmenesHueM AeAeHUs KASTKM IPH PASMHOMEHUM PO~
cTefmmx sBAAETCA Ocobbli cmocob, KoTOphlit HasbiBalT OO pasoBa-
HueMm crnop uAM cunopyasuuedt. [lpp srom nepsomauarbmo ae-
AUTCS TOABKO A4PO, paclajaloluleecs Ha JOBOAbHO OOAbBLIOE YHUCAO AJED,
Kakioe H3 KOTOPBbIX OKpPYKaeTcd CBOMM Y4YacTKOM MPOTOIAA3MbI, a
3aTeM NOABAAIOTCA CPaHHIbl H MEXJAY HUMH, TaK YTO BCE TEAO MPOCTEH-
Wero OKa3biBAETCA CPasy PasieAEHHBIM Ha LEABIH Psig MEAKUX OTAEAb-

Puc. 29. Cnopyasygus marspuiinoro napasuma.

HOCTEe# MAM CIOp, KOTOpble, BbIX0Asd U3 obOuwel obOAOUKH, mpeBpa-
warorcsa B HoBhix mnpocreiimux. Ha puc. 29 aror mpopecc usoGpa-
®KEH Yy TOrO mpocTefuiero, KOTopoe XHBET HHOTJa B KPacHbIX KPOBAHDIX
WapUKaX YEeAOBEKa, BhI3BIBAA CBOMM NMPHUCYTCTBHEM H3BECTHYIO 60Ae3Hb—
nepeMeMaroULyIOCs AUX0pajKy HAM Marspuio. [lonaB B kpoBiHOE Teablle
(Bo Bpemsa ykyca KOMapa, KOTOPbI#i MEPEHOCHT BTy GOAE3Hb), TaKo#
OAHOKAETO4HBIf Napasur cuepsa pacreT (cpasuuts 1 u2), a no zocruxe-
HUH [PEeJEAOB CBOEro pPOCTa MPUCTYNAeT K Pa3MHOMEHHIO MyTEeM pacna-
AeHua Bcero ero Tteaa Ha cnopel (3—5). Tlocaeznue BnixozaT 3aTem
M3 KPOBAHOTO wapuka, CoBepmieHHO paspymas ero (6), u sapamaior
HOBble, a BO BpeMs Pa3pyiieHHA Rgosm-:m:c KAETOK H HacTyMaeT NPUCTYN
MaAfApPHH. '

Becnoaoe PASMOKECHHE MHOIOKAETOYHLIX.

HecmoTpss oamaxo ma cBou pasavwuus, M TpocToe JeAeHUe, W [OY:
KOBaHHe, H CHOPYAAUUA Yy MOPOCTEHIIMX ABAAIOTCA AHIIb OCOOBIMH
BUAON3MEeHEHHAMI OOHIKHOBEHHOT'O JEAEHHs KAETKH. le e TpH cho-
coba BCcTpevaroTCH, KPOME TOro, M MPU PAa3SMHOKEHHH MHOTOKAETOYHBIX
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OpraHu3MOB, XOTA B 3THX CAyYasax JeA0 MJET yke, KOHEYHo, He 06
0AHOIl €AMHCTBEHHOH KAeTKe, Kak y awmebbl, uMHDY30pUM HAM BO3OY-
JAUTEAE MaMIPHH, a 0 cobpaHdl oueHb GOABHIOTO 4HMCA2 KAETOK. Ilpn
3TOM JEACHHE Ha paBHble NOAOBHMHbBI M TIOYKOBaHHE CBOHCTBEHHO mnpe-
UMYIIECTBEHHO HM3IIMM KHBOTHBIM, & PasMHOXEHHE MNPH MOMOLIH CNop
BCTPEYAaeTCs Y HUBLIMX HAM TaK Ha3biBaeMhIX CIOPOBBIX PaCTeHHIl,
0 KOTOPBIX Mbl ViK€ VIOMHHAAM B KOHLE NEPBOI rAaBHI.

Jderenue BCEro Teaa, cOCTOALIEro U3 GOABLIOTO YUCAZ KAETOK,
Ha ABE paBHble ITIOAOBMHBI BCTpeYaeTcs, HalpuUMep, Y MHOTHX uepseil.
Ha puc. 30 sror npoumecc wusobpamen y AByx
npeACTABHTEAEH MEAKMX pECHHUYHBIX yepBeii,
KOTOpble YacTO MONajaloTCA B AyHKax, INpy-
Aax u Apyrux Bogoemax. Mo Bugum 3zecs,
uTo 4epBb A NEPBOHAYAABHO PABAEAHACH IIO-
nepeunol nepersimxo#t (I) Ha iBe moaoBmHM,
npu 4Yem B 3ajHeii, 6Aarojaps pereHepauuy,
obpasosBancs HOBBIA por (P), OAHAKO NOAOBHHDBI
BTH He PAalOUIANCh, a OCTAAHCH B CBAZH APYL
€ APYroM W NOJEAHAMCH Kakjas B CBON oOye-
peib Ha JBe 4YaCTH MepeTakKaMM, 0603HaveH-
upiMH Ha pucyHke nudpoi II.  Muoraza mocae
3TOrO 3TH YEThIPpE HOBHIX 0COBM U PAaCXOAATCS
Apyr OT JApyra, HO ObiBaeT M Tak, YTO Kamjas
Y38 HUX JAEAHTCs ellle Ha JBE M 3aTeM Ha 9Ye-
Thipe YacTd (CMOTPH TEPETSHKU BHYTPU HUX
v uepsa B), u noayugaercs uernouka u3 16 oco-
6eil, KOTOpbIE TOABKO IIOCAE CBOEro OKOHYa-
TEABHOTO C(OPMUPOBAHUS HAYMHAIOT BECTH Ca-
MOCTOSATEAbHbIH 06pa3s xusun. — B Tom me pose
NPOMCXOAAT NPOUECCHI AEAEHHS Y MHOTHX APY-
rMX uepBell, NP UeM OHM BCErAa COMPOBO- o . g rro.o o ..
HAAIOTCA BOCCTAHOBAEHMEM HEAOCTAIOWIMX 43~  ,00 sererue c 06pasosa-
creit uan peresegapuefi. I[locreauas y 04HHX  amem pemouxm ocobedr y
(GOpPM NPOHCXOAHT €llle JO OTASAEHHS HOBBIX ABYX PECHHYHBIX depaeit.
ocobeit Zpyr oOT Jyra, y JApPYruxX 3aKaHUd-

BaeTCsi, AMIIb KOr'da OHH yAie pasOlUIAKMCh, YTO, BIIpOYEM, He MMEeT
0coboro 3HayeHus.

IToukorauue ocobeHHO paCHPOCTPaHEHO B THIE KHIIEYHOIOAO-
CTHBIX BpoJe Xopomo 3Hakomofi mam rugpoi. Ha puc. 4 (em. erp. 19)
BHJHO, KaK Takue MaleHbKHE IIOUKH @TJEAdIOTCS OT €€ TeAa MepBo-
HayaibHO B BHJe MaleHbKoro Gyropka, cocrosulero, kak ¥ ruipa-Malb,
M3 24BYX CcAOeE (DY), 3aTeM OHM pAaCTyT, B HHAX TMPOUCXOZUT TOXE
BOCCTAHOBACHHE HeJOCTalolux dacrell — pra W mWynanel H, HaKOHel,
Takue NOYKM, NPHESBIIME BOOAHE BHZ B3pocaoi ¢opmer (puc. 3), or-
AEASIOTCS OT TeAa MaTepd, XOTH HMHOraa MOTYT OCTaBaThCS B CBASH C
Hell HekOTOpoe Bpems.

€AEHHMI0 H MOYKOBAaHMIO ¥ MHOT'OKAETOYHBIX HBOTHHIX OTBEYaeT
B PacTHTEABHOM IapcTBe 0cobblii crnocob pasMHOMEHMS NPU NOMOUWM




74 PASMHOMEHWE HUBHIX CYIUECTB

OTAEABHBIX uYacTell HAM 0PraHoB MX TeAa, NOAYYHMBIUWI Ha3BaHHE B eI e-
TATHBHOTIO, T.-€ PAaCTHTEABHOro, pa3MHoOxeHu d. Hepeako gaxe
M JeAeHHe, a TaKXe NOYKOBAHWE YV KMBOTHBIX HA3bIBAIOT TaKike Berera-
THBHBIM pa3sMHOXEHHEM HX.

[lpumepor aToro sBAeHMS ¥ pacTeHUH MOMKHO NPHBECTH CKOABKO
YroaHo, TaKk Kak OHO NPHHAJAEHKUT K YKHCAY CaMmbiX PacHpOCTpPAHEHHBIX
u obwenssectunix. Orpemem, Hanpumep, Yy TONOAA HAH MBBI AKOBYIO
BETKY, BOTKHEM B 3eMAIO: OYeHb CKOPO OHa pPAa30BbET Ha HHMXHEM
KOHLIE KOpPHH M TNPEBPATUTCA B HOBYIO PACTHTEABHYIO 0CO0b—BOT H
NpUMEL BEreTaTHBHOIO PA3MHOMEHHS.

AAst BEreTaTHBHOTO pasMHOMEHMS CAyMAT dYallé BCETO, KaK M B
JaHHOM [pHMepe, OT-
AeAbHble y4acTKH cTebas,
HaJ3eMHOTO HAH MOA3EM-
HOro. YkakeM Ha H3-
BECTHOE BCEM pasMHOME-
HHE 3EMAAHUKH TIpM MO~
MOLLH €€ CTEAIOMIUXCA
crebaell HAH «yCOB», Ha
PasMHOMKEHHE KapTogeas
NpH [IOMOULM  KAyOHeit
(puc. 31), uam ueroro
psja pacreHnii mpH mo-
Moy AykoBuL (# KAY6HE
M AYKOBHLBI HABAAIOTCH
NOA3EMHbIME CTEBASIMK) 1
7. 1. BosmoxHo, ogHako,
TAKOE ke BereTaTHBHOE
pasMHOMEHHEe TIpH TO-

Puc. 31. Kagbuu y rapmopeis. moium xopuefi (y Toro me

TOMOAS MAM OCHHBI) W

Aaie NPH TOMOLIM AUCTBEB: CIIOCOOHOCTDIO AMCTHEB JaBaTb HOBbIE pa-
CTEeHHA CajOBOAbI IOAb3YIOTCA, HalpuMep, NHpH pasBeleHUH OGeroHu.

Bo Bcex aTux cAyuasx, KOHEYHO, KaK H NPH AEACHUM M TIOUKOBAHHH
B AUBOTHOM I[apcTBe, I[IPOHCXOAUT IMIpe#ie BCEro BOCCTaHOBAEHME
yTPayeHHBIX 9acTeii: KYCcOK cTebAs pa3BHBaeT KOPHH, KopeHb— cTebeab
B AMCTbSl M T. 4., TaK 4YTO B pESyAbTaTe€ M IOAYYAETCA CKOPO Leroe
pacrenne. B obuem, BereraTuBHOE pasmHOMeHHE YPE3BBIYAHHO CHABHO
pacnpocTpaHeHoO B PACTUTEABHOM LapcTBe, OCO0EHHO ¥ BbICUIHX €ro
npeacraBuTerefl — cemMeHHbIX pacreHuil. AT HEKOTOPBIX M3 HUX ITOT
crocof6 sABAAEeTCA Jaxke CcaMbIM TAABHBIM, WU NPW TIOMOLIM CEMAH HX
HHKTO ¥ HE pPAa3BOJHMT.

Y cmoposbix pacrenmii Hauboaree pacnpoCTpaHEHHBIM CHIOCOGOM
pasMHOMeHUs sBAfdeTcs o6pasoBanwue cnop. [lpu srom or mare-
PYHCKOrO pacTeHHs OTJEAMIOTCA yike He [eAble YJYaCTKH, COCTOALIHe
M3 MHOTHX KAE€TOK, KaK NP BEreTaTMBHOM pa3MHOXKEHHMH, & OTJAEeAb-
Hpleé KACTKM, HOCAUIME Ha3BaHHe CMOp, KOTOPbIE 3aTeM, Kak TOBOPHTCH,
nQopacTagT, T.-€, [pPEeBpallalOTCA B MHOTOKAETOHHOE TEAO H JaloT
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Hayaro HOBOMy pacteHuio. Cnoper oTH passBuBaloTcs B ocobblix opra-
HaX, HOCALIMX Ha3BaHHE CHNOpPaHTHEB.

[Toso6ume cnopanrum moxHO HabAOJaTh, HanpHMEp, Ha HHmHeil
CTOPOHE AMCTbEB Y NManoPOTHHKA, TA€ OHU COOpaHbl KyYKaMy, HMEHOWMMU
BHJ OKPYTCABIX NATEH TEMHOro nBeTta. Kamapifi cnopanruit cogepsur
MacCcy MEeAKHX cCIOop, KOTOpble BbICHINAKTCH, KOrja OH AOMNHET, ¥ pas-
CEeHBAIOTCH BETPOM. |aKMe Ke CIOpPaHrHu CO CIopaMu CoJepHaTcs
B 6GOABINOM KOAMYECTBE B NAOJOBBIX TEAAX pPasAMYHBIX TpuboB (aTn
MAOJAOBbIE€ Te€Aa H Ha3blBalOT B NPOCTO-
peuuy NMpocTo ,rpuboM”, XOTA Kaxbli
rpub COCTOHUT HE TOABKO W3 HEro, HO
H H3 TIYCTOrO CIAETEeHHS HHUTEH HAH
rpubauusl). Haw puc. 32 usobpamaer
TaKOe NMAOJZOBOE TEAO M CIOPAHTHH CO
cnopaMy y BCEM M3BECTHOTO CMOpUKA.

Puc. 32. Cmopuex: nareso rpub, na- Obpasosanne s00crop
NpaBo CYMKH CO CMOPAaMH, Pac. 33. y spowepun.

Haxomen, y MmHOrux Bojopocieil cnopsl npescTaBAstoT U3 ceba NOABHKHBIE
KAETKHM, OYEHb HanoMuHawuue coboli HHPY30PUI MAH AKI'YTHKOHOCLEB,
TAK KaK M ABUCAIOTCA OHH NPH NOMOILY pPecHHYeK MAH kryTukoB. Ha
puc. 33 usobpaxen npougecc 06pa3oBaHUA TAKHX CIOP ¥ 3eAeHOH BOJO-
POCAM BOLIEPUM, MOXOoxmel HAa MIBECTHYIO y#e HaM BOJOPOCAb Kayiepny
(puc. 8) u npegcraBastowefi 3 cebs Takke OZHY TMIAHTCKYIO KAETKY
CO MHOMECTBOM MeAkux sjep. [logo6Huble nOaABMAHBIE CIIOPBI 3a HX
criocoOHOCTD K ABHMEHHIO HasbIBAIOT OOBIYHO 300CHOPAMHE, T.-€.
KHBOTHBIMH Crnopamu. lakum o6paszoMm, cmopoofpasoBanne y BOAOPOC-
Aefl yKe OdYeHb HaNOMHMHAET TO PAa3MHOKEHHE Yy NpocTeRuInx, xoTtopoe
Bbillle GBHINO HA3BAHO CMOPYASLHEH.
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becnoroe @ moaoBoe PAZMHOZCHHE .

Bee onuicanibie 40 CHX MOpP CAyYaM PasMHOMKEHHs HMEIOT MEXAY
coboit upesenuaiino MHoro obmero, u Hauboilee xapaKTepHO NPH STOM
TO, 9TO 3JeCh HOBbIE (JOPMBI BCerja BOSHHKAIOT OT OJHOH €ZMHCTBEH-
HO# ocobm, oOTAeAsIOWEH JAS BDTOrO wacTH CBOEro Teaa. [Hukaxoro
pasAndus NOAOB Y nojobHbix ocobeli B Takux caydasx He HabAwogaercs,
MoYeMy ¥ pasMHOKEHHE 3TO HAaspIBalOT O EeCmOABIM.

[TpoTaBOnOAOMHOCTDIO 6GECNOAOTO PAIMHOKEHHUST SBAAETCA IO A O-
BOe, NPH KOTOPOM JAAsl BO3HHKHOBEHHA MOTOMCTBa OOBIYHO NPOHCXOAMT
coejuHeHHe JAByX ocobeidl, NTpH TOM PA3AMYHOrO MOAa, T.-€. camla
€ caMKOH, M B pa3syAbTaTe 3TOr0 COEJUHEHMA HAM NOACBOTO
aKTa ¥ POMJAIOTCS HOBbIE CYIUECTBAa. |lOAOBOE PAasMHOMKEHHE XOPOILO
3HAKOMO BCEM M3 T[IOBCEAHEBHOH @HU3HHW, TaK KaK MMEHHO 3THM NOyTeM
PasMHOXANTCH BbICHIHE IIpEejCTaBUTEAH KHMBOTHOIO l[apcTBa — NO3BO-
HOYHbIE, YAEHHCTOHOrHE, MOAAIOCKM, Y KOTOPBIX COBCEM H He Habaro-
Zaerca BGecnoaoro pasmuoxenusi. (JZHako TOAOBOE pa3MHOKEHUE
CBOfICTBEHHO M BCeM 6e3 HCKAIOUEHHMs HH3OIMM [PEICTABHTEAAM HHUBOT-
HOTO lIapcTBa, & TaKMme M BCEM PACTEHWAM — KaK CIOPOBBIM, TaK H
CEMEHHBIM, TaK YTO CNOCob 3TOT OTAMYaETCA ropaszo 6oabuieit BceoOr-
HOCTbIO, 4eM 6ecnmoroe pasMHOXEHHEe, H ero Heo6X0AMMO pacCMOTpeTb
He meHee 0OCTOATEALHO.

Bcem M3sBecTHO, KOHEUYHO, YTO y MHBOTHBIX APEJCTABHTEAH PasAHY-
HBIX I[IOAOB, T.-€. CaMubl H CAaMKH, OTAMYAlOTCs APYr OT JApyra, kpome
YHCTO BHEIIHHX H MeHee BaxHbiXx ocobeHHocTel, riaaBHbiM obpasom,
CBOMMH CHEUMaAbHBIMH OpPraHaMM JAf LeACH pasMHOXKEHHA HAM IO A O-
BHIMM OpradamMu. B nocAejudx pasBUBaiOTCH OCOGBIE DAEMEHTHI—
MOAOBbBIE MPOJZYKTH HMAM HOAOBBIE KAETKH: ¥ CaMOK 3TO
sifia. y camuos me Ooaee MEAKHE KAETKH, NOAYYMBIIHE Ha3BaHHE
CONEepPMaTO30M 0B HAM 32 HX CIIOCOOHOCTb K OBICTPOMY ABHKEHHUIO —
MUBYMKOB. Hu 02Uy U3 3THX IOAOBHIX NPOAYKTOB B GOABIIMHCTBE
CAy4aeB He MOXET JaTh Ha4al0 HOBOMY CYIIECTBY, HO 3TO JOCTHLAaeTCHA
nyTEM MX CoezuHeHus apyr ¢ Japyrom. [loroBoit axT W BbI3bIBaeT
fJocAeZHEee HAH, KaK IOBOpPAT, ONMAOJOTBOpPEHHe Aila KUBYAKOM,
a U3 ONAOJOTBOPEHHOro sfiya ¥ pasBUBAaEeTCA HOBOE CymecTBo. B co-
egjuHeHuu sfina co cnepMaTO304Z0M M COCTOHUT TAaB-
Haf# CYWHOCTb NOAOBOTrO pa3sMHOMEHHMSA U €ro OTAHYHE
ot 6ecnoaoro ¥).

[loAromoe PA3MHOEEHHE XKHUBOTHBIX.

Haunem ¢ pasbopa Bcex 8THX OTHOIIEHMH y MKUBOTHBIX. UTO Ka-
caeTcsi JO UX MOAOBBIX TNPOAYKTOB, TO A#inma mpejcTaBadArOT M3 cebs
TUMHYHBIE KASTKH OOBIKHOBEHHO mapoBHAHOH (OPMEBI, COCTOAIIUME U3

*) Jarvme, ogmaxo, Mbl MOBHAKOMHMCH € 0COOBIM BHIOM MOAOBOTO PASMHOMEHHA——~
ACBCTBEHHBIM pasSMHOMEHHEM, KOTOPOE 3aCTABHT HAc HECKOABKO W3MEHHTh STO IMOAO-
HKCHRAEL .
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NPOTONMAAZMbI U AJpa, B KOTOpOM uacTo Gpocaerca B rAasa JOBOABHO
kpynuoe sgpbimko (cm. pue. 11 ma crtp. 27 u puc. 34-—1). Kpome
TOoro GOADHIMHCTBO fHII 3aKAIOYAET B CBOeH NAasMe eile HIBECTHOE

KOAHYECTBO 0CO6BIX BrAIOueHHH GEAKOBOrO XapakTepa, KOTOpbIE NPej-
2TaBAAIOT U3 cebs nuTa-
reAbHBIl MaTepHan JAA
passutusa 6yaymero - 3a-
poabima. JTOT UTATEADb-
HBlii MaTepwan HMeeT
OObIKHOBEHHO BHJ 3€ peH
i ero HashlBaeT X €A T-
koM (cm. puc. 34 —2),
[Tocaeasero B afinax 6Goi-
BaeT PA3AMYHOE KOAHYe-
cTBO, ¥ Ha puc. 34 —2
usobpamen cpeguuil cay-
yaif, KOr4a MeATOK HMeeT-
¢, HO ero He Tak yxe
mHOro. Kpafinumu cay- |

yasMpH 34ecb OyAyT MAM KOrja MKEATKa B salllax COBCEM HET, HAH
KOr4a €ero upessblYaliHO MHOTO M K HEMY [PUCOEAMHAIOTCA ZpyTHe
JONOAHHTEADBHbIE YaCTH.

O6e atu kpaiinmocTn wusobpamens! nHa puc. 35 u 36. [lepsuit us
Hux uzobpaxaer afilo KPOAMKA, KOTOPBIH, KaK H BCE MASKOMUTAIONIME,
ABAAETCA  AMBOPOASILAM
KHUBOTHBIM, T.-€. pPa3BH-
THE 3apO0JbIlIa [IPOTEKAET
Yy Hero B TeAe MaTepu,

Puc. 34. AHiiua: 1 — 6egnoe, 2 — GoraToe HEATHOM,

Pre. 35. Aiiyo xpoausa. -t

OTKyZa € TOKOM KpPOBH

MOCTynaer NUTATEeAbHbIH Pue. 36. Hiiyo rypuger 8 paspese: H.M.— nacex-

HOE MATHO, K — KEATOK, TOKPHITHEIH HEATOYHOH me-~
MaTEpHaA, IOHYEMY H OTAO- penoHKOH N, §— 6eAok, I'—rpajuHKH, C.I.— CKOp-
MECHUN HKEATKa B sAHUax AymoBas [epenoHka, C— ckopayna, B.K. —BOSZyu-
COBCEM HE€ TMPOHCXOAUT. | HadA Kamepa.

Baarogaps stomy sina :

MACKOMHUTAIONIMX O4eHb MEAKH, TaK UTO UX MOKHO OTBHICKATbD TOABKO C MO-
MOIIBIO MMKPOCKOMA, Ja M OTKPbITbl ObIAM OHH B CHAY 9TOTO TOABKO
aet 100 Tomy Hasasz. Cosepmenno umaye ycrpoeHs! siilua nTHL, Hampy-
Mep, KYPHIbl, pa3sBHTHE KOTOPHIX POUCXOANT BHE TeAa MATEPH H TAHETCH
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npu 3TOM JoBoAbHO goaro. Ha paspese wepes wypunoe siino, usobpa-
menHoM Ha puc. 36, mpu 4em BTOT paspes OYEHb AE€rKO M3TrOTOBHMTb M
caMOMY Yepes CBapEeHHOE BKPYTYIO sifiifo, Mbl BUZHM €ro rAaBHBIZ YacTH:
TaKk Ha3piBAeMblil MEATOK, GeAok M ckopAayny. fimam jpyrux gopm B
KYPHHOM dlille OTBeYaeT TOABKO ,MEeATOK®, KOTOPBIH NpeicTaBAdET H3
¢ebs CHOAOIIHOE CKONAEHHE TaKUX #Aie KEeATOYHBIX IIAPHKOB, KaKUe Mbl
BujeAd Ha puc. 34 — 2, a nporonnasMma ¢ A4POM OTTECHEHbI 31€Chb KBEPXY
i1 06pasyioT Tak HasplBaeMoe ,HaCeiHOe IATHO®, M3 KOTOPOro M pa3Bu-
" Baerca 3apoabill. DeAok, cAymKawuih NOJOOHO HKEATKY AAS
OMTAHUS 3TOrO 3apojbliia, a TaKie CKOPAyNA ABAAIOTCH AO-
MOAHHTEADHBIMY YacTAMH, KOTOPHIX Y APYrux opm mo 60ab-
me# wactn ue Goizaer. Daarogaps o6mamio nurateAapHoro
MaTepbdAa, fAiilla MTHI KM OTAMYAlOTCA CBOeHd OGoAbIIOH Beau-
YHHOWM, a YeM MeHblleé DTOro MaTepbsiAa, TEM MeHblue Obl-
BalOT M Aflga, XOTd BCe Xe OHU NMPHHAJIAEHMAT K YHCAY JO-
BOADHO KPYIHBIX KAETOK M y GOADIIMHCTBA MHBOTHBIX XO-
QOIIO PasSAHYMMBI NPOCTBIM TAA3OM.
Hamnporus, wmy:xckue TnOAOBBIE TNPOAYKTHI— CIIE pM a-
: TO3O0HUAB HAM KHBYUKHE — NIPHHAJAEKAT K YHCAY CaMmbIxX
MEAKMX KAETOK B TEAe MHOIOKAETOYHBIX XuBOTHbIX. Ha
puc. 37 muszofpameH cnepmMaTosOHZ UEAOBEKAa IpH yBEAHuE-
up B 1600 pas, Memay Tem JAMHA €ro COCTaBASe€T Ha
9TOM PHCYHKE TOABKO &8 CaHTHMETPOB— 3HAYUT, €TO0 HMCTHH-
Hasi AAMHA COCTaBASIET /200 caHTUMETpa, MEHMAY TeM 4YeAO-
Beyeckoe AHIO (0AHO M3 CaMBIX MEAKHX SIMI Y NO3BOHOY-
HBIX) MMeEeT B JZuMaMmeTpe OKOAO /50 caHTHMerpa, T.-e. pasa
B yeTbipe OOAbINE XUBYMKA, fHIA K€ MHOIMX MUBOTHBIX Ipe-
BbINIAIOT pasMepbl COOTBETCTBYIOWIMX CIEPMATO30HMA0B B
AECSTKH M Jaike B COTHM pas.
Kax BujgHo wa TOM ke pucyHke 37, MUBYAK UYeAOBEKA
umeer BUJ HuTH (OTKYJa M Apyroe HasBaHHe CIIEPMATO30H-
Pne. 37, AOB—CEMEeHHBIE HUTH) U YCTPOEH MO TUNY AMTYTHKO-
Crepmamo- BOH KAETKU B POJE 3HAKOMBIX yKe HaM KIyTHKOHOCUEB (cM.
soud weso- puc. 19 ma erp. 52).
gexa, Hauboree xapaxTepHOit 0COGEHHOCTBIO MOCAEAYHX ABAAET-
Csl TPHCYTCTBHE OJHOIO HMAM HECKOABKHX XTYTUKOB, M HEAO-
peueckufi cnepmMaTO30Hj COCTOHT, Kak BHAHO Ha puc. 37, us nepegueit
pacliMpeHHON YacTH, KOTOPYI0 MOMAHO CPaBHHTbD C TEAOM MKIYTHKO
HOC[la — €€ Has3bIBalOT T O AO0BK O H, —H NPHUMBIKAIOLIEro K He# AAHMH-
HOFO ZKTYTHKA HAH XBOCTHKA. DOADIIYK YacTb IOAOBKH 3aTOAHAET
A4p0 MAOTHOTO cTpoeHnA H 0Ooraroe XpoOMAaTHEOM, MPOTONAA3Ma Ke
OKPy&AeT ero CaMbiM TOHKAM CAOEM. -3a IOAOBKOH cAejyer HeBGOAD-
mwiofi oTAEA, HaspiBaeMbld wefiko#, B KOTOPOM DOMEIaeTCs LEHTPO-
530Ma, 3 AAAbIUE MAeT HUTEBHAHbIE XBOCTHK, HAaXOAAIIMACA B NOCTONHHOM
ABieHUN B BpismiBalomuit GnicTpoft mocTynareAbHOe JBHXEHAE BCEro
ciepMatTosfija TOAOBKOft Bnepes.
[To 7osiy e THIY YCTPOEHB! ClepMaTO30HAbl GOABIIMHCTBA KABOTHDIX
M3 CaMbIX PasAHYHBIX CHCTEMaTHYeckMX rpynn (cM. puc. 38, Ha KoTOpOM
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PAAOM CO CNEPMATO30HAOM HeAOBeKa—a — H306paxkeHbl CnepMaTO30UAbI
ry6xu — b — u cxata—¢). Oznaxo, uHorja 6nIBAIOT HUBUAKM W COBCEM
MHOTO CTPOEHMA, Kak Te ABa (raucra ackapuinl—d—u Kpaba— e),
KoTOpble Toxe msobpaxeHbl HA puc. 38, mpu uyem uHOrJa OHH B 3THX
cAydYasX M BeCbMa MaAO TOJBHAHBI. €M HE MEHee 3TO yiKe CKopee
MCKAIOUEHHE, a oOIIMM NPAaBHAOM SBASETCH KpalHAS NMOABMAHOCTD KHB-
YMKa M €ro CTPOEHHE B BUAC AKIYTUKOBOH KAETKH, COCTOAIIEH U3 TOAOBKH
¥ XBOCTHKA.

To m Apyroe maxoAuTcs Apyr ¢ APYroM B HECOMHEHHOH CBA3H, Tak
Kak (opMa YAAMHEHHOIO M TOHKOrO TeAa Kak pas HaunGoAee MPUCIHo-
cobreHa K JBHMEHHIO, MOCAEJHEE :Ke SABAAETCA HacyuiHoH Heobxoau-
MOCTBIO JASl MHBYMKOB HOTOMY, 4HTO sfilUa ¥ Trpo-

MagHOTO OOABIIMHCTBA KHBOTHBIX COBEPIIEHHO HE- ° o o
MOABHAKHDI, YTO U NOHATHO, Pa3 OHH CPABHMTEABHO ﬁ . ]
BEAMKU M CAYMAT MECTOM OTAOKEHUS NUTATEABHOTO g
marepuara JAas 6yayuiero 3sapogbuna. Caezosa-
TEABHO, Ha JOAI0 :KMBYHKA BbinajaeT 3ajaya HaliTu ‘
SIHNO0 M COEJZHUHUTHCA C HHUM, AAA 4Y€ro OH, KOHEuHO,
Aonxer obaazaTh NMOABRIIKHOCTBIC.

[lo Toit e mpuumHe CHepMaTO30HZOB y camua
Bcerga obpasyeTcs B HeM3MePHMOE YHCAO pas GoAbLIE,
yeM SIML Y CaMKd. Y iKEHIUHbI, HANpuUMep, B Te-
yeHHe BCeH ee KU3HM' 0O6pasyeTcs TOABKO OKOAO
200 smy (M3 KOTOPBIX MOKET GBITH OMAOJOTBOPEHA,
KOHEYHO, camoe O60Abluee JecsTas 4acTb), MEeXAY
TEM Y MY#UYMHBI [OPH KamAOM I[IOAOBOM aKTe OT-
Jderaerca okoro 200 MHAAMOHOB KHBYHKOB M Kax-
JAas Kallasl CeMeHHOH XuAKoCTH OyKBaaAbHO KUIIUT
umd. Y Apyrux Gopm UucAO Inﬁpaayemmx CAMKOH [ wi e
AAY 3HAYUTEADHO 6OAbIIE, HO 'BCE XKe BTO UHCAO 4 o uenopexa, b
HUKOTAa Jaxe NPUOAMSUTEABHO HE JZOCTHUraeT YHMCAA  ry6xwm, c—ckara, d—
CTEPMaTO30M 0B, IPOU3BOAMMBIX CaMIIOM. acKapuAnl, e—Kpaba.

IJTO HECOOTEETCTBHE B KOAHYECTBe oOOpasyio-

OLIMXCS Y TNpeiCTaBUTeAell pasAHYHBIX TOAOB IOAOBHIX ITPOJYKTOR
ob6bACHAETCS BCELEAO TEM, YTO NPHPOJA CTPEeMHUTCs] OOecneduTb OIAC-
A0TBOperne GOABLIMHCTBA fULl COOTBETCTBYIOIUMME CIEpMaTO30HJaMH.
Camoe onnogoTBopenue sfilua NPOMCXOZUT BO BpeMs MOAOBOTrO
aKTa; MOAOBBIE NPOJYKTHI NPH STOM HAH H3AHBAIOTCA CaMUaMH M
caMkamMu B BoJy (manpumep, y pbi6 ¥ oueHb MHOTrMX 6ecrno3sBoHOY-
HBIX KHBOTEBIX), MAM K€ CaMell NPH MOMOIUHM OCOSHIX COBOKYIMTEAbHBIX
OpPraHoBR BROAMT CBOIO CEMEHHYIO XHAKOCTb B NOAOBBIE IPOTOKH CaMKH,
WU B tom u B Apyrom cAyyae ClnepMaTo30MjaM NPUXOJUTCH OTBICKHBATD
afiga, MPOXNAA NPH HTOM JOBOABHO 3HAYMTEAbHBIE AA7 HHX PaCCTOSHNA,
I BO BpEMsl DTHX NMOHCKOB rpomajHoe OGOADBIIMHCTO ¥MX morubaer.

Ho Bor mexoropbim cnepmaTosoniam yjzaroch npuSAHSHTECA K AHLY.
Ouu okpyxaroT €ro co BCeX CTOPOH W ObICTPO JBHrarOTCA KPyroM
afilta, CTPEMACh MG OHMKHYTDb BHYTPDL Hero (em. puc. 39—1). Tlo-
cAejHee M YJaercd, HAKOHEl, KaKOMY-HHGyAsh OZHOMY CrIEpMaTO30HAY

e
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(tor me puc.— 2 u cAejyiowue), NOCAE 4YEro Hepeako AfLo BblIEASiET
Ha cBoeft nogepxHocTH 0cobyio 060A0uKy (XK. 0.), UMEIOLLYIO Ha3HAYEHUEM
noMemaTb BXoxJeHU:o B AHI0 JApyrux cCnepMaTo20HMAOB, Tak KaK Mo-
CAejHEE HE TOADBKO HE HYXHO, HO H noMemaAo Obl HOPMAAbBHOMY X0y
pasBUTHA fAiilla.

Beaea 3a BxoxaeHHeM criepMaTo30HJa B AHUO €ro XBOCTHK HCUEBAET,
kak 6bl pacTBOPAACH B NPOTONAA3Me AHLa, M3 TOAOBKH ocBoOOXJaeTcA
AP0, a W3 melKu UEHTPO3OMa, MPH HYeM Tenepp AAPO KHBUMKA 3aMETHO
YBEAMYHBAETCs B pasMepax, npubAumasch MO BeAMuMHE K APy ailua,
oba aTH AApa HaIpaBASIOTCA APYI K APYIY ¥, HaAKOHEI, CAHBAIOTCH

Pre. 39, Onarogomeopenue satiya mopcroii sseszavt: 1—afino, oxkpymeHHOe HMHBUAKAMH,
2 — 5 mocTeneHmOe mpomMXMBaHHe KUBUMKA UEpes CTYACHHCTYIO ofoaodky siiga (C.0.);
R.0, — KeaTOYHaa oforoyka.

posHo. B saTomM camamuu smzep cnmepmarosouga u shyga
M COCTOMT TAaBHad CYUWHOCTb aKTa ONAOJZOTBOpPEHHH,
M, K&K Mbl CKOPO YBHAWM, I'AAaBHYIO POAb [PH 3TOM MCpaeT TOT KE XPO-
MaTHH, C KOTOPBIM MbI yie MOSHAKOMHAHCH [IpH PACCMOTPEHHH HENpPs-
MOTO AeAeHUsT KAeTKH (KapHOKHHEe3a). |

Yem #e, ogHako, OGDBACHAETCA OMUCAHHOE BBIWIE CTPEMAEHHE HMHBYH-
Kop K aigy? B aToM, KOHe4yHO, HET HHYEro 3arajJO4YHOro, U Mbl MMEEM
nepes coboit TOABKO OJAMH M3 CAy4YaeB 3HAKOMOrO Yiké HaM XeMo-
ppormusMa, flfina kaxzoro BHia BbIZEASIOT CBOHCTBEHHbIE TOABKO HM
BEIIECTBA, M TOABKO K HHM, a HE K KakuM-auGo Jpyrum BeliecTBam
EHEepMAaTO30H bl TOrO xe BHja OOHAPYKUBAIOT [MOMNOKHTEADHBIH XeMo-
TPONMAM, OTHM BIOAHE OODBACHSETCA M TOT MHAYE HE COBCEM IOHATHBIHA
daxr, ¥To, HecMOTPs Ha GOABLIOE CXOACTBO XHBUMKOB M SMU Y MHOIHX
(popM, KamAblit CEPMATO30M] CTPEMHUTCA COEZMHUTHCA HMEHHO C AlioM
C€HOETO BUAR, & KO C KakuM-HMOYAb Jgpyrum, uem u obecneuuBaeTcs
npasuAbHRIR X04 BCEro mpoyecca ONMAOJOTBOPEHHA .,
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Toaosnie mpoayxTb: BbhipabaThiBaroTcs B OcoGbiXx oOpraHax, HasbiBae-
MBIX MOAOBBIMH OpraHamMu. |locaeiHue, ecau OTBAGYBCH OT Clie-
LAaAbHBIX OCOO€HHOCTEH, MPUCYWIMX OTAEeAbHbIM (QoOpMaM, YCTPOEHbI
AOBOADHO IMPOCTO M COCTOAT KaK Yy CaMLOB, TaK M y CaMOK M3 JByX
TAZBHBIX OTJ@AOB: iKeaespl, rge obpasyloTeda AHLa HAM KUBYMKH, U
NPOTOKA, IO KOTOPOMY OHM BBIBOJATCH Hapyxy. (XeMa CTPOEHHS KeH-
CKHX TOAOBbIX OpraHOB M306pameHa Ha mawem puc. 40. Henckan no-
AOBaf :KeAe3a HOCHT HasBaHMe AMuHH KA, a ee NPOTOK —Ai I eBO Za;
MyACKas IIOAOBAsl KEAE3a HasbhiBaeTCAd CEMEHHUKOM WU €€ NPOTOK —
cemenpoeojgom. K 3TuM BHyTpeHHHM MOAOEBIM Opra#am [pPHCO-
eAMHSIOTCH HMHOTJ2 M HapykHble COBOKYIH-
TEADHDbIE OPTraHbl JAAs BBEJEHHMA CEMEHHOH
KHUAKOCTH B MOMOBBIE TPOTOKH CAMKH; OHH YCTPO-
eHbl JOBOABHO Da3HO0OpasHo y pasAHYHBIX (OpPM.

Mpbr roBopuau yxe, uto y oauux dopm siina
BBIBOZATCH M3 ZHUEBOJOB Hapyixy €Lie A0 OfAO-
JOTBOPEHHS, KOTOPOE COBEPMIAETCA BHE MaTepPHH-
CKOTO OPraHu3Ma, Y JPYTHX #e OHO IIPOMCXOAMT
BHYTPH TOCAEJHEro, H fiilla MOKHJAICT €ro, Yyike
6yay4u onrozoteopensnivd.  Haxonel, Bosmouen
H TpeTHH CAydYali, UMEHHO 4YTO OIIAOAZOTBOPEHHOE
afino ocraercs BooOie B TeAe MaTepu, rde
npoTeKaeT B jgaibHeilmlem ero pasputde. B artHx
CAY4asiX AAA PasBUTHA AWML CAYMHT OCOObIH OTJeA
MOAOBHIX IMPOTOKOB CAaMKH, Ha3blBAeMbld MaTKOIi
M npeicraBAgomuii u3 ceba pacmmpenue aiile- 1
302a (cm. puc. 40 — ). B pesyabrare mogo6umie  Pue. 40. Cxexa cmpoe-
GOopMBbI ViKEe HE OTKAAAbIBAKT sHUll, a fomjaror 7 MEHCKUX IoAosbix

opraHos: M — HEAesa
KUBBIX BIOAHE CQOPMHUPOBAHHMIX AETEHBINIEH, 0~  (guuuue), r — npotok
YeMy B OTAMYHE OT OODIKHOBEHHDIX ARUEKAazy- (aiiyssos), » — maTka,
WwHX (opM HX HA3BIBAKOT HHBOPOAAW MMU. O HapysH. OTBCPCTHE.
K nocaezHum npuHajAexaT NOYTH BCE MAEKOIH-
TAOMKe, HO NMOMUMO MX XHBOPOKAEHHE HMBBECTHO H Y HEKOTOPBIX JApYy-
rux (OpPM; BCTPEYAKOTCA MKHBOPOJAAILINE Aulepuubl, PpbiObl, HACEKOMbIE
M ApyTHE YASHHCTOHOTME H T. .

Y BbICIUMX XMEOTHBIX, KaK [PaBHAC, MYKCKHE H KEHCKHE IIOAOBhHIE
Oprampl pacrnpejeiess O pasubiM 0cO6AM M Mbl BCTpeYaeM coobpasuo
C 3THM JBa [0Aa-— CaMUOB M CaMOK, IpH 4Y€M BTOT CAydyail HasbiRaeTcH
pPa3’2eAbHONOABIM COCTOSHMEM MAM IPOCTO Pa3J €AbHOMOAOCTDIO.
Oanaxo, Bo3moxen H ApyroH cayyall, PMeHHO KOraa ¥ filga ¥ KHBUMKH
NpOV3ROAATCA OAHOH M TOH xe ocobpio, HasbiBaemMOH TOrga oboemoAroi
HAH repmadpoiuTOM, CamMoe Xe ABAEHHE 3TO HOCHT Ha3BaHHC repMa-
ppoguTHiIMa. ‘

Cpeau Bpicinx npejcraBuTeAeil UBOTHOTO LapcTsa repMadpoIuTHIM
Toe BCTpedaeTcs (MHOTJa Jake Yy YEAOBEKa), HO, GOAbIIEIO YacThblo,
Kak Oo4eHb peakoe ypoacTBo. Cpean HU3WHX K€ TUDOB repMadpou-
TH3M COCTaBAjeT HEPEJAKO BIOAHE HOPMAAbHOE ABACHHE, KOTOPOE BCTpe-
YaeTcs CTOAb &€ dYacTo, KaK M pa3sjeAbHONOAOE COCTOAHHE. Tak,

6
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K 9HCAY repmadpoAHTOB OTHOCHTCA GOABIIHHCTBO TybOK, OYeHD MHOTHE
HYepBH, LEAblil PAJ MOAAIOCKOB H ellle HeKOTOpble (OPMBI.

Uro kacaeTcs A0 IOAOBBIX OPraHoB y TaKHUX TepMappoAuUTOB, TO
OAHH H3 HHX HMEIOT B CBOEM TeAe He3aBHCHMble JPYr OT APYyra H XKeH-
ckue W My#xckue noarosbie opransl. Cayual atoro pojga usofpaxer Ha
puc. 41, npejcTaBAfIOLIEM PACIOAOKEHHE ITOAOBbIX OPraHOB Y OJHOrO H3
pecauuyHbix uepseil (B poje Toro, Gecrnorce pPasMHOKEHHE KOTOPOTO
Gbino uzobpameno Boime Ha puc. 30). Mot Bugum 3zechp mapy cemen-
uuKoB (c) U cemenpoBoaoB (cr), 3aKaH4YHUBaKO-
IUXC OCOOBIM COBOKYIHMTEABHBIM OPraHOM
(co), a paaOM € BTHMH YaCTAMH MYXKCKOTO II0-
AOBOTC. anmiapaTa H XeHCKHE ITOAOBbIE OPTaHbI—
auynuka (), KeATOuHHKH (%), T.-e. ocobbie se-
Aesbl, BbIpabaThlBalOIUHE HKEATOK, AHIEBOABI M,
HakoHell, MaTky (M), B KOTopofi pasBuUBarOTCA
3aPOABINIH .

Y uekoTophIX repMadpoiUTOB ZEA0 OGCTOHT
yAe MHaye, u Alla ¥ KUBYMKH BblpabaThIBAIOTCH
y HHX B OjHO# ¥ Toli ke XeArese, KOTOPYIO Ha-
3BIBAlOT B OJTHX CAy4YaAx repmadpo fuT-
HOH MmeAres30#, MW OT Hee OTXOAHT, Kak
BCETrja, MOAOBOHl NPOTOK; Tak yCTPOEHbI IO-
AOBbIE OPraHbl ¥ YAHTOK H €llle ¥ HEKOTOPBIX
APYTrHX TepMadpOJHTOB.,

Uro kacaeTecs J0 MOAOBOrO aKTa M OIAO-
AOTBOPEHHA Yy TMoA00HbIX oboemoAnix ¢opm, TO
34eCb MOKHO O6bIAO Obl NMPEANOAOKUTH Npemje
BCEro, UT0 y HHUX sHIAa JOAXHbBI ONAOJZLOTBO-
Puc. 4. Bugmpennue op- PATDCA COOCTBEHHBIMM KUBYHKAMH, T.-€. 4TO Y
wanbt pecHuunowo uepsa: TEPMaPPOIUTOB NPOHCXOAUT TaK HasbIBaeMoe
tA — raasa, ym — raoTKa, camoonaogorsopenue. Oguaxko, rmo-
€ — CEMEHHHEK, O —CeME- o \egHee, €CAH ObiBaeT, TO OYeHb PEAIKO——AMIID Y
NpPOBOJA, M — HKEATOYHHK,

% — suamuK, ¥ — marka, OYEHb HEMHOTHX repMmadposuTo (Hanpumep,
o — COBOKyMITeAbHBI! 0p- Y COAWTEpa), ¥ GOABLIHHCTBA #e M3 HHUX UMeEeT
ras. MECTO NMEepeKPEeCTHOE ONAOZOTBOpE-

HHeEe, KaKk Yy pa3sjeAbHONOABIX GopM, T.-e. Aiila

ofHOR repmMadpoauTHON (OpPMBI ONAOJOTBOPAIOTCA HHBUIMKAMU Jpy-
roil, a sdilla nocaeaHeil xuUBYMKAMM TNepBOHl HMAM Boobule Kakoil-HU-
6yab nuoi gopmer. (O6bscHaeTcs »TO TEM, 4YTO MEKAY MYMCKHM H
MEHCKHM [OAOBBIM anmapaToM repma@pogura obpiyHO He ObiBaer co-
oblleHHsa, 4YTO H MelaeT CaMOONMAOJOTBOPEHHIO; KpoMme TOro saiua
HKHBYHKH, Jaxe B cAyyae obmelf repmMapposuTHON Keaesbl, pPasBH-
BalOTCA y HHUX OOBIKHOBEHHO B pa3sHOe BpeMA, TaK YTO OFHH M TOT Xe
repMa@poiuT (PYHKUINOHHPYET B pa3sHoe BpeMs CBoeHl XH3IHH TO Kak
caMmell, TO KaK CaMKa, B 3aBHCHMOCTH OT TOTO, KaKHe HMEHHO IOAOBble
OpraHbl y HEro pasBuTbl. DbiBaeT, BIPOYEM, ¥ TaK, YTO AHYHHKH H
CEMEHHHKH PasBHBAIOTCS B OJHO H TO Xe BpeMs, M TOrja JABa TaKHX
repmMapoauTa BCTYHaiOT APYr ¢ JApyrom B oforogunift morosoft akrt:
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KamxAblil OMAOJOTBOpPAET APYroro, Kak caMmel, ¥ B TO Xe BpeMs OINAO-
AOTBOPSETCH MM, KaKk caMKa; Tak BejyT ceba, Hanpumep, JOHAEBbie
gepBH, NUABKH H JAP.

Honoroe pasmmoxenne pacreHmi.

A0 cux nop Mbl FTOBOPHAM O MOAOBOM Pa3MHOXEHHH TOAbKO Yy XE~
BOTHbIX. B pacTureAbHOM paocTBe HabAIOAAIOTCA Te Xe CaMble MPO-
sgiecchl, ¥ XOTA NO CcBOeH
BHelIHEeH ¢QopmMe OHH HO-
CAT HECKOABKO MHOH Xxa-
paKTep, HO HX BHyTpEH-
HASA CYUWHOCTb OCTaeTcA
TOH ke caMoil.

Hagatp ¢ Toro, wuro
BAECh TaKke HMEITCH
ABa ToOAa— MYMCKOH H
XKEHCKHH, HO repma@po-
AUTHOE COCTOSIHUE Y pa-
creHuii HabAalogaeTcss ro-
pasjo wuamie pasjeAbHO-
TIOAOT0, 0CO6EHHO ¥ BbiC-
IMHUX CEMEHHBIX pacTeHHIl.
Kaxaomy, koueuno, xo-
poLIO M3BECTHO, YTO Op-
raHbl PasMOXKEHHA Y ITHUX
pacTeHuH COEAHHEHBEl B
uBetke (cm. puc. 42),
npu yem oOHH OpIBaroT
ABOAKOro poja: 370, BO-
NePBbIX, ThiY HHKH, 00-

PABYIOMINE MBIADLY, M, BO=  pyo 42 llgemox mroisnara: BEASY HAAEBO — TH-
BTOPBIX, MECTHK, HHEK~- yprku, mraupaBo — NECTHK, MexJy HHMH 3aBASbL B DAB-

HASl YacThb KOTOPOTO — pese.

3aBsA3b — MPEBPALIAETCA

B NAOJ4, MOCAE TOIO Kak MNPOU30HAET OnblAeHHe NeCTHKa aTOR
ubiabue#i. Takum 06pasoM, TbHIYMHKA ABASETCA MYKCKUM, OIAOJOTBO-
PAIOIIMM OPraHOM, a MECTHK — XKEHCKHM, ONAOJOTBOPAEMBbIM. lak Kax
GOABLIIMHCTBO LIBETOB COAEPHKAT H THIYMHKK M IECTHK, TO M OHH H Te
PacTEHUs, KOTOpPhlE HMEIOT TaKHe LBETbl, ABAAKTCA OGOENOABIMH HAM
repmagdpoaurabimu. OjraKo, ¥ HEKOTOPBIX CEMEHHBIX pacTeHuH, Hanpa-
Mep, Y MHOTMX JAEPEBbEB, UBETHI COZEPHAT MAH TOABKO THIYHHKM HAH
TOABKO NECTUK M SABAAIOTCH, CA€ZOBATEAbHO, OgHONOAbIMH. HHorza m
NECTHYHbIE M THIYMHOYHbIE (T.~€. MyXCKHE M KEHCKHE) LIBEThI CHAAT Ha
oaHoM pacredns (Tak HasbiBaeMble OJHOJOMHBIE pACTEHUsS, HalpHMED,
cemeiicteo Depesosbix —cem. crp. 11), no B JApyrux ciyuasx oHu pac-
NPEACAAIOTCA 1O pa3HBIM pacTeHHsM (Tak HasblBaeMble JBYJOMHbie
pacrenus, Hanpumep, cemeficteo Mposnix — em. c1p. 11), & atoT mocrea-
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HUH cAyuall BIOAHE OTBeYaeT pasjeAbHONOAOMY COCTOAHKIO XHBOTHDIX,
Tak KaKk M 3J4€Ch BIIOAHE MOXHO TOBOPHUTb O CaMlUaX B caMkax MAH, YTO
Goaee NMPHUHATO, O MYMCKHX H XEHCKHX PacTEHHAX.

Eume scHee Bce 3TH OTHOWEHMA Y CHOPOBbIX pacTeHuil. Y HUX
TakiKe HabarogaioTcss 002 pasobpaHHBIX Bbille cAyYasd: M COEJUHEHHE
MYMHCKHX H KEHCKUX ITOAOBBIX OPTaHOB B OJHOH M TOH ke ocobu, T.-e.
060enoAoCTb MAM TepMa@POAUTHIM, H paclnpejeAcHHE MX TO pPasHbIM
0co6AM — pasieAbHONOAOCTh (ABYAOMHOCTE Ha s3bike 6OTaHHKOE), HOC
TOABKO CaMH MOAOBbI@ OpraHbl ropaszo Goaee HaDOMMHAIOT TO, YTO Ml
BMAEAH ¥ KHBOTHBIX,

Myw#ckan noaoBast meAesa, OTBeYaollad CEMEHHHKY Y #HBOTHDIX,
HOCHT Y CIIOPOBBIX PaCTEHHil Ha3Ba-
HHe aHTepPpuAMA; B Heii obpa-
3yIOTCA MYMCKHE TOAOBBIE TIpGC-
AYKTbl—TaKHe Xe NOojBUMHbIE Chep-
MAaTO30HMAbl, HAH KMBYHUKY, KaK y &Ku-
BoTHBIX. [loAHOrO cxoactsa ¢ TOR
g gopmoli crnepmaTo3ouia, KOTOpas
Zo%.~:. cBoOHCTBEHHa OGABUIMHCTBY HUBOT-
ubix (cm. pume. 37 u 38), y Hux,
BNpOYEeM, He ObIBA€T: RUBUHMKH CIO-
POBBIX PaCTEHMH YacTO HMEIOT JABa
KTyTHKa, a HEe OJAMH, UAU cHaOmeHb:
BEHYHKOM pECHUYEK, HAM UMEIOT
mTonopoobpasHyo Qopumy, HO 3TO
yxe JeTtaid, a Boobue-To U 3iech
OHH [PEACTABAAIT H3 cebA uYpesBbi-
Puc. 43. ITorosoe pasmuomernue soue- YailHO NOJABMMKHDIE KAETKH, ABHIa0-

puu: 1 — passusasogmuecs amrepuawii (@) jupecs NMPU MOMOWIM ATYTHKOB HAK
n oorounii (0); 2 — speante aHTepuAnil U pecHyivex.

oy
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ooromnit; 3 — musunin; 4 — Bxompenue

HUBYMKOB B OOroHui; D -— obpasoBaHue ffenckas noaomas xenesa, co-

of0A0UKH KPYTOM ONAOZOTEOPEHHOHN siipe- OTBETCTBYHOLIAA AUYHHKY MHBOTHDIX,
KAETHH. HasblBaeTcs y BOJOpOCAeil ooOT O-

HHEM, &Y BbICIUMX CHOPOBBIX (MXOB,
NanopoTHHKOOG pa3HbIX) 2 p X €roHUEM; B Hell IoMelaeTcs oYTH BCera
OJHa KpynHas KAeTKa — AflleKAeTKAa MAM AULO, KOTOPOE M ONAOAOTBO-
PAETCA HHBYMKOM, BBIXOAAIIMUM BMECTE C APYTMMH TaKHMMU Ke HMABYHKAMH
H3 aHTepHAUs. JTOT MPOUecc Y SHAKOMOH HaM yi#e BOJOPOCAH BOUIE-
pun (cm. pucs 33, Ha KOTOopoM mpeicTaBA€HO Y Hee obpasosaune 6ec-
MOABIX 300cnop) usobpaxer Ha puc. 43, ¥ Ha HeM Mbl BUAUM H TOAOBbIE
opraupt stoit BOojopocam (1, 2—a 1 o), u ee musuukos (3), u ux
BxomJenre B ooronuit (4).

Kak u y Bomepun, cAuAHHE AUBYMKA C ARLOM IIPOMCXOAMT MOYTH Y
BCEX CIIOPOBBIX BHYTPU MHEHCKOTO mMoOAOBOro opraxa. OgHako, cyuie-
CTBYeT lleAas rpynma MOPCKUX Bojopociell (Tak HasBaembie (yKyCOEbIe
BOAOPOCAM), Y KOTOPHIX sfiila BBHITAAKMBAIOTCA 43 OOTOHHER HapYXY,
B BOAY, H TOADBKO 3J€Cb ONAOJOTBOPsIOTCA MuBuukamu. CaegoBareAbHo,

PyKychbl Kak Obl MEUYyT MKPY Ha M0A00HE MHOTHX BOJASHbIX KUBOTHDIX, K
)
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BO BCAKOM CAy4Yae CXOACTEO WX Pa3MHOXKEHHS C TaKHMHU Xe OTHOIle-
HHUAMH B XHBCTHOM llapCTBe uUpesBblyaiiHO Goablioe.

Y Bbiciux — UBETHUKOBBIX MAM CEMEHHbBIX — pacTeHHit 3apoibim Gy-
AYUWIErO PAaCTeHHA MOMEILaeTCAd B CEMEHH, ceMeHa Ke 06pasyioTea BHYTPH
mA0Aa, B KOTOPHIH NMpeBpallaeTca HUAHAA YacTh KEHCKOI0 OpraHa 1IBeTKa,
fIeCTHKA, MAM €ro 3aBfA3b NMOCAE OIlibi
Aenpst.  Eule B COpOKOBBIX rojax mpo-
IIAOTO CTOAETHA YJaNAOCh YCTAHOBHTH,
YTO BHYTPH 3aBfA3M B TaK HasblBae-
MbIX CEMAMNOYKAX, paspacTaloLIMXCs
o3%e B CeMeHa, HMewTcss ocobbie
xaeToukd, (puc. 44 ax) xoropbie W
IPeBpaIlaOTCA [OTOM B 3apOAbill,
[IpH YE€M OHH BNOAHE OTBEYaroT AHLe-
KAeTKaM HAH siillaM CIIODOBBIX pacTe-
aufi n musBorHbix. Joaroe Bpems y
BDICIIMX PACTEHU HE yJjaBaAoCbh HaWTu
yero - AMbO  OTBEYaroIIEero  MYHCKHM
TIOAOBBIM [IPOAYKTAM HAH AUBUHKAM
APYTUX (GopM, OJHAKO, B KOHIle KOHLIORB,
i oHU 6bIAM 3jech Haiigensl. B Tbl-
guHKax obpasyloTca ocobble mbIAbLe-
Bble KPYNHHKM HAH nbiAuekh (0), xo-
TOopble, MNOMajad Ha pPbIAbUE, popa-
CT2IOT B JAHHHD!E T[IbIAbLEBble TpYy-
6ouxm (11.T.), MPOHMKAIOWUE JO CEMs-
{IOYEK, IIOCAE HYero M HayHHaeTcs npe-
BpallileHHe CeMsANoYeK B CeMeHa H 3a-
Bs3M B NIAOA. 1ak BOT OKa3aAOCh, YTO
Kamjas nbinblesas TPyOodka sBAseTcs
Kak 6p1 ocoboro poga anTepuiMEM —
B Helt oOpasyercsi papa HeEmoARHK-
HBIX KAETOK, KOTOPblE BIOAHE OTBe-

YalT CNepMaro30uJiaM, Tak Kak OHH PHC' 44: Cxexa onrozomaopenusn.
4-—3aBAib, CT— cTOAGHK, P— pBIABLE,
c.h}’?ﬁa"f.‘ AAA TOre MHe CaMmoro, 4To H -~ reiAbleBas KPYIuHKa, LT, —OkiAb-
fnocaeJHHe, T.-e. AAH ONAOJOTBOPEHHA  pepag Tpybouka, JAR—saHUeKAETKA B
afinexaeTkn. Jeraau aroro mpouecca ceMANnoYKe.
OTAHMYAIOTCR  CPAaBHUTEAbHOL  CAOHK-
HOCTDbIO, mOYeMy Mbl He 6ygeM 6oaee Ha 3TOM OCTaHaBAMBATbCH, TakK
KaK CyTb JAeAa 3JeChb Ocraercsi TOH me camoii. Ormerum Ammb ewe,
HTO CPABHHTEADHO HEJaBHO YV HeKoTopbix (mpaBja, OueHb HEMHOTMX) HHUE-
WKUX CEMEeHHBIX pacTeHH# yJaroch jJaxe HaltiTu HacToOsAIUMEe MOJBHKHDIE
MHBYMKH, YeM OKOHYaTEeAbHO OBIAO JOKa3aHO CXOJACTBO mpolecca OMAo-
AOTBOPEHHMA Y CTNOPOBBIX M CEMEHHDbIX PaCTEHHH.

Taxkum 06pazom, NOAOBOE PASMHOMKEHHE COBEPIIAETCA H B KHUBOTHOM
¥ B PacTHTEAbHOM lapcTBe MO OAHOMY NAGHY M BCHOJY €r0 I'AaBHbBIM
MOMEHTOM.ABASETCA CAMAHHE ABYX KAETOK — KEHCKOH, HMAH siilla, H Myx-
cKo#t, HAH KUBUHKAa.
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Haprenorenes.

Oanako, Kak roBOPUTCH, HET MpaBUAa 63 HCKAIOUEHUS, UeM, MEXAY
MPOYNM, MPABUAR OTAHYAIOTCH OT 3aKOHOB MPUPOJbI, HUKAKMX HCKAKOUE-
HAll y#e He JONYCKalOWHX. YuacTHE B NMOAOBOM pAasSMHOKEHHH HENpe-
MEHHO TpejcTaBuTeAell O60UX MOAOB — HE TOABKO CaMKH, HO M Camua —
ABASIETCH BCE XK€ NPAaBHAOM, a HE 3aKOHOM, H H3 HEro TOXE H3BECTHO:
nckaodenne. CymHOCTD mocAeZHEro CBOAMTCA K TOMY, YTO y HEKOTO-
pbiX (JOPM KaK M3 KMBOTHOTO, TaK M3 PAaCTUTEAbHOTO LApCTBa sidua
MOTYT pasBUBaThcA M 06€3 COEJUHEHHS HMX CO CIEepPMaTO30HAAMH, IpH
YyeM CAy4Yad STOr0 POAa HOCAT Ha3BaHHE JEBCTBEHHOTO Pa3MHO-
HEHHUSA MAH UaApPTEHOTEeHe3a.

Aerue Bcero Hab6AlAaTh 3TO SBAGHHE Y TeX (OPM, y KOTOPBIX OHO
BepBble M GBIAO OTKPHITO, HMCHHO Y MEAKHX HACEKOMBIX, HOCSILNX Ha-

rac. 45. Kiewosus maa: 1 —caMen, 2- Geckpbirasd sHUeKAaayly. A camka, 3 — Kpbi=
AaTasd MABOPOXANIAA (N2pTeHOreHETHYECKAs) caMka,

sBaHMe TAell, KOTOpblE 4YacTO MNONAJalOTCA Ha PA3AMYHbIX PACTEHHAX
Kak AMKO PacTyIUMX H CaJOBbIX, TAK H KOMHATHDBIX, IIpH 4YEM 3TH TAH
MHOTZA CHABHO BPEJAT MM, TaK KaK OHH IATAIOTCS, BHICACHIBAS COKY U3
aTHX pactenuii csoum xo6orkom (puc. 45). B Teuenue Bcero aera
cpead TAell MONajalOTCAd TOABKO CaMKH, KOTOPble POXJAIOT KUBBIX
AMYHMHOK — TOXKE TOABKO CaMOK, a TNOCAEJHHE JOBOABHO CKOPO J3IOT
Hauaro takme cebe mogobumm (3). Camuos npu atom He Habawoza-
€TCA BOBCS, U PasBHTHE HOBHIX NMOKOAeHHH, KOTOPBIX y TAell B TeueHue
AeTa ObIBalOT HECKOABKO, NPOHCXOAMT COBCEM Oe3 ydacTHf MYACKOro
ONAOAOTBOPAIOWIETO DAEMEHTA, T.-€. AHLa PasBUBAIOTCA, KAK IOBOPHUTCA,
AeBCTBeHHbIM nyrTem. (amako, BCe Xxe B KOHUE AeTa MOCAejHEe
TIOKOACHHE JEBCTBEHHLIX CAMOK POAAAET HE TOABKO caMox (OBhKHOBEHHO
GecKpblAbIXx — 2), o H campyoB (1), ¥ MexJy HHMH NPOUCXOJUT HOpP-
MaArbHbIfI noioBolt akT, B pesyAbTaTe KOTOPOTO OGE&CKPLIABIE CaAMKH OT-
KAaJblBalOT Ha 3HMY Yy#e ONAOAOTBOPEHHbIE AHlla.

Taxoe e ZeBCTBEHHOC Pa3MHOMEHME, HAH IapTEHOreHes, Kak y TAel,
IIPOHCXOJMT M Y HEKOTOPLIX JPYTHX MHBOTHBIX: YV Pa3AHYHBIX MEAKHMX
yepBell ¥ PaykoB, MUBYIUMX B HAIUMX BOJOEMaX, a TAKKE U Y HEKOTOPBIX
Apyrux HacexoMbix. (Cpeau nmocAejHHX OYEHb OPHUTMHAAbHBIE Xapakrep
HOCUT TIapTEeHOreHes y mueA, Tak Kak 3J€Cb OH MPHUBOAHMT Beeria K obpa-
SOBAHMIO OZHOTO MNoAa. Kax n3BecTHO, MUEAMHAas MaTka HAW Uapuua
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ONAOZOTBOPSIETCS CaMUOM MAH TPYTHEM BCEro pas BO Bpems GpauHoro
MOAETa, HAM POEHUSA, M COXPAHAET MOAYYECHHDBIE OT HEro ClepMaTO30MAbI
B ocoboM mpuiaTKe €€ MNOAOBbIX NyTel HAH CeMENpHEMHEKe. JTH
AHBYHKH M OINAOJOTBOPAIOT OTKAajblBaembie Uapuuel sailla Bo Bpemsa
IPOXOMIEHHA HX O €€ [MOAOBBIM [IPpOTOKaM, [IPH HeM 3JeCh HMeeTcH
ocoboe npucnocobAeHue, KOTOPOE MOMKET 3aKPhIBATb ITHM HMHBYHKAM
Aoctyn k sbtmam. Daarogaps mocaejHeMmy 4dacTb siull OTKAAZbIBaeTCA
NYEAHHOH MATKOH ONMAOZOTBOPEHHbLIMH, & YaCTb HEONAOJOTBOPEHHDBIMH, H
cnenHaAbHbIe MCCAeJOBaHUsA MOKa3aAHd, YTO NEpBble JAFOT HAYaAO TOABKO
camraMm (T.-e. pmapumaM ke HAM pabounM nyYeAam), a BTOPBIE TOABKO
camiaM HAH TPYTHAM. lakum 06pasom, JEBCTBEHHOE pa3MHOMKEHHE
y NYeA NPUBOAUT K OOpPa30BaHHIO MYHKCKOro MOAa; OJAHAKO, HW3BECTHHI
gopmbl (Takixe cpeau HACEKOMBIX), Y KOTOPBIX NAPTEHOreHETHUECKHM
nyTeM BO3HHMKAET, HalpPOTHB, TOABKO MEHCKMH MOA, TAK YTO B BTOM OT-
HOLIEHWH HEADb3S YCTAHOBATb Kakoro-uubyib obiiero mpaBHAa.

HsBecTHb! cAyYau AEBCTBEHHOTO pa3MHOKEHHA M €lle ¥ HEKOTOPBIX
ApYrux ()OpM U3 HMHUBOTHOTO UApPCTBa, a TAKKE H Y PaCTEeHHH, Y KOTOPbBIX
OHO, BIPOYEM, BCTpeuYaeTcs ropasjo pexe. llpemie 9TO ABAEHHUE
cOAMZKAAM C 3HAKOMDBIM yike HaM OecCHOAbIM pasMHOXKEHHEeM, TaK Kak Npu
9TOM TOME He MPOMCXOZMUT OnAoZoTBOpeHus. (JgHako, Kak NMpU HACTOsA-
HIeM TIOAOBOM, TaK KM IPH AEBCTBEHHOM pPasMHOMKEHHMH HOBDLIH OpraHusm
BO3HMKaeT Hé M3 Kakoro-uubyJb yyacTka TeAa MaTepH, a M3 #iua, Ko-
TOPOE TOABKO TNOYEMY-TO YyTepsaAO0 HeobOX0AUMOCTb JAAA JaAbHefimero
Pa3sBUTHS COEAHHATHCS C KUBYMKOM. DBoOT nouemy Tenepb Ha mnapre-
HOTEHEe3 CMOTPAT, Kak Ha ocobbil BMJ MOAOBOrO pasMHOMKEHMS.

Bo Besikom cayuae, pasMHOMaTbCS JEBCTBEHHBIM NyTeM, coBceM 6e3
ONAOAOTBOPEHHA, HM XHUBOTHBIE HH PacTEHHA OOBIYHO HE MOTYT, H TOAO-
BOfl aKT AOAKEH YepejOoBaTbesl BPEeMA OT BPEMEHH C pasMHOMEHHeM 6Oe3
ONAOAOTBOPEHHHA, NaPTEHOIEHE30M, Kak 3TO Mbl BMAEAH y&Ke Ha NpHMepe
TAel. Y Apyrux cywecTs Tak ke, Kak y TAiell, NOCAe HHOTJa OYEHb
G0ABLIOTO YHCAAZ AEBCTBEHHDBIX TMOKOAEHHH NOSBAAETCH, HaKOHel, H Ha-
CTOSILEE IMOAOBOE M3 CaMUO3 H CaMOK, MExJYy KOTOPbIMH IPOHCXOJHT
TIOAOBOH aKT. S

To #e camoe caegyer ckasate u npo Gecrnoroe pasMHOMEHHE, O KO-
TOPOM MbI TOBOPHAM Bbimie. MHOruwe HUBOTHBIE M PACTEHHS Pa3MHO-
#arorca OGecnoAbIM nyTem HMHOr4a OY€Hb JAOAT'O, HO BCE K€ H Y HHUX OHO
CMEHAETCsl, HaKOHEll, HaCTOSLIMM TMOAOBBIM. 1akK, Ta Xe rujpa, O KO-
Topoft MBI He pas yxe YNOMHHAAM, B TEYEHHE JOArOro HHOrJda BpPEMEHH
obpa3syer mouYkH, HO B KOHIE KOHLOB M Y 'HEe MNOABAAIOTCA NOAOBDIC
OopraHbl M NMPOUCXOJUT HOPMAaAbHbIH MOAOBOH aKT; T.-€. ONAOJOTBOpPEHHE
AML MHBYMKaMH .

Taxum o6pasoMm, onAOZ0TBOpEeHHE ABAAETCH HEeoBGXO M~
MbiM YCAOBHEM B HUSHH KakJ0ro BHJAa; y BCEX OPraHH3IMOB
u 6ecrnoroe pasMHOXKEHHE W MapTEHOreHE3 JOAKHDI BpeMsl OT BpPeMEHH
yepeOBaThCsl C HACTOAMMM NMOAOBBIM pasmHOxeHuHeM. [Ipuuunbl atore
CTaHYT HaM COBEPIIEHHO SCHbI, KOTAa Mbl HNO3HAKOMHMCA C'pa3sBHTHEM
opraHuaMoB (CM. CAEZYIOLLYIO TAaBY), TeNepb e CAEAYeT CKasaTbh elye
HECKOABKO CAOB 05 OAHOM TECHO ©BA3aHHOM C BTHM ABACHUH.
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Hepesosanue MOKOACHMIE.

Ogua u Ta ®me ruipa, 0 KOTOPOH MBI TOABKO YTO YNOMAHAAH, Pas-
MHOMAETCA B pa3Hble HEPHOABbI CBOEH MHU3HH TO GECnoAbIM, TO MOAOBLIM
nyTeM, Tak 4Y4TO Y Hee NPOMCXOAUT CMeHa HUAH YEepeJOoBaHue 3THX ABYX
cnocobor pasmuomenus. Oguako y TAelt jeA0 o6CTOUT yxe HECKOABKO
HHa4€: Y HHUX OJHHM IOKOAGHHUAM [OpHCYma Cr1ocOOHOCTD AMIED K JEB-
CTBEHHOMY PA3MHOKEHHIO, a
APYr¥M TOABKO K HaCTOsA-
uleMy MNOAOBOMY —B 3THX
CAydYasX 4epeiyrwTcs yxe
HEe TOABKO cmocodpl pas-
MHOKEHUA YV 0JHOH M TOil Xe
ocobu, a U pazruyHbIE [IO-
ROAEHHH, PA3IMHOMAOLIHECA
aTMMu  AByMs cnocoGamu.
K Tomy me B Takux cCaAy-
yagx I[PejCTABUTEAH pas-
AMYHO PASMHOKAIOUIUXCS O~
KOAeHHH OOBIYHO OTAMYAIOT-
CA M MO HAPYKHOMY BHAY
APYT OT Apyra: Tak, Y MHO-
X TAel JeBCTEEHHBIE [0~
KOAGHHHA, COCTOsAIIME M3
OJHHMX CaMOX, KpObiAaThl, a
HACTOALLCE MNOAOBOE TOKO-
AEHHE, pa3sBHBaIleecs 1
o KOHIIe AETa, COCTOHT M3 KPbl-
- AQTHIX CAMIOB ¥ 6eCKPBLIABIX
' ' camok (cm. puc. 45) u 1. 4.
& 3To ABAEHHE HA3BIBAIOT 9 €-
PEAJOBAHUCECM NOKOAE-

Puc. 46. Yepegosanue noxorenuii y mezys: 1 — o
BapOCAAR JMeAY3a, 2 — AMuHHKa, 3-—npukpenaenne HHH.
anunnk#, 4 — moann, 5 -9 — Gecnoroe pasmHOoKe" Takum oﬁpaaﬂm, B CAY-

HHE MUAHTA. Yyae IEPEAOBAHUA [TOKOAC-
HuM 4YepeayioTcs HAHM CMe-
HAIOT APYr APyra HAM [OAOBOE MNOKOAeHHe H Oecnoioe HAM HacTo"
1iee TNOAOBOE H MapTEHOreHEeTHYECKOoe, [lpuMepoM nocAeiHEro poja u
MOTYT CAY#AHTb pasobpanHble Bbime OTHoweHuA y TAel. [lpusegc
Tenepb JABa INpUMepa M JAPYroro BHAAa 4YepejOBaHHA TMOKOACHUH, KOTJa
AEAO HAET O CMEHe MOAOBOTO NMOKOAEHHT H2 NApPTEHOrEHETHYECKHM, a
HecnoAbiM, MPH YeM BO3bMEM OJWH HpHMEp U3 MKUBOTHOID, APYrod—Hs
PACTHTEABHOrO LaPCTBA.
MOpPAX OYEHb 4YaCTO NONajaroTcsa cBOOOAHO NAaBaloULIHE HHBOTHbLIE
M3 THIA KHIIEYHOMOAOCTHBIX, HOCAILWE HasBaHME MeEAY3. [eAo ux
COCTOMT M3 MPO3PAYHOro, CTYAEHUCTOTO BEUIeCTBA M MMeeT BHJA JHCKa
HAY KOAOKOA&, H3-II04 KOTOPOro TOPYHT OCODBIH BBIPOCT — XOOOT HAH
meayaor (cm. puc, 46—1), npu yeM BTH MeJLy3b! AOCTUTAIOT UHOTAA
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pasMepOB TAPEAKH, XOTSA TOMajaioTes CPeAH HUX U OYeHb MeAKHe oMb,
Aarbnefimiuii UUKA pa3BuTHA TakoW Mezysmi mzofOpameH Ha puc. 46.
Cama Megysa pasMHO#AETCH TOABKO TIOAOBBIM NYTEM, T.-€. NPH TOMOILY
AW ¥ KUBYAKOB, ¥ U3 €€ ONAOAOTBO-
pEHHOrO ffiLia BBIXOAUT Auuudka (2),
KOTOpas, NOMAABaB HEKOTOPOE BPEMA
B BOZe, mpukpenisercs (3), yseamum- A
BaeTCA B pasMepax, y HEE BbIDACTAIOT r Tie
WYNAAbUa M B KOHIE KOHUOB OHA IIPE= . 7,14~y
BpaigaeTca B 0coby:o Qopmy, Hasbi- il i ]
Baemyio roaunom (4) u oueHb NOXOKYIO k Ty
10 CBOEMY CTPOEHMIO HA ViKe 3HAKOMYIO
wam ruApy. lloAunsl sTH, B OTAHYME
OT MeJV3, HHKOrJa He UMEIOT [OAOBbIX
OpraHOB W Pa3MHOMAIOTCH HCKAIOYH-
TeABHO GEcrOoAbIM MyTeM, HMEHHO My-
TEM TNONEREYHOTO JAEAEHHA Ha UeAbHt
psig uacreit. Kax Buguo Ha puc. 46,
YacT¥ STH MEePBOHAYAABHO HE DAaCXo-
ASTCH APYrT OT JAPYyra, Tak YTO TEAO
IOAMNa pacnajaeTcd Ha pAg KpPYik-
KOB, KOTOpble HAAErarT Jpyr Ha
Apyra, Kak TapeAKH, CAOKEHHbIE CTOT-
xoit (5, 6). Ilo oxouuamum xe sroro
npolecca ACACHHA TaKWe KPYXKH Ha9H-  pue 47,  [lpegpocmox namnopom-
HaIOT OTAEAATBCS OT HMKHEH YaCTH PO~  wuwa: apy. - apXeronus, aHm. — anTe-
u3pejuiero ux noauna (7) ¥ ymasiBaior puan.
B BHJE MOAOZbIX Meaysok (8, 9), xoro-
pble Z0BOABHO CKOPO MPHUHEMAIOT BHJ, CBOICTEEHHbI B3pocioii megyze (1).
Caosom, 34ech MPOUCKOAUT MPaBHAbHAs CMEHa ABYX NOKOAEHHMil: no-
AOBOT'O MAM MEAYy3 W OGECHOAOrOo MAM TOAWIOB, IPH YeM MeJy3a JaeT
BCerJa HavaAO NOAMMNY, a TOAMI MeJjyse no Takoli cxeme:

Meay3a (DOAOBOE MOKOAEHHE)

noAun (6ecnoroe moxoAenue)

Meaysa

TIOAHTL H T. A

Takoe me uepezoBanne 6GeCrOAOro H NOAOBOrO NMOKOACHHT BCTPE-
gaeTcsl O4YeHb YaCTO U B PACTUTEABHOM LiapcTBe, HAalpUMep, Y NanopcT-
HUKOB. DBpille y#xe ynOMHHAAOCh, YTO BCEM MSBECTHBIH NalOPOTHHK pas-
MHOZaeTcss GecnoAbIM nyTeM, IPH NMOMOIUM CHOP, KOTOPblE PasBHBAIOTCH
Y Hero Ha HumkHel nmoeepxHocTH AucTbeB. (JaHaKo, Cmopa 8Ta HUKOrJa He
JaeT Ha4aAO TaKOMY ke MalNopPOTHHMKY, a M3 Hee BbIpacCTaeT MaleHbKoe
3EACHOE PACTEHbHUE AUCTOBUJHOH (OPMHbI, KOTOPOE MOAYYHAO HaA3BaHHE
npeapocTtka (em. puc. 47). [lpeapocTok B MPOTHBOMOAOKHOCTD Ha-
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Prc. 48. Aumepuguii nanopom-

nura: 1 — sakporrbid, 2 — oTrphi-

Thif, B3 KOTOPOTO BBHIMABIBANOT
KMBIHKIL

LWIeMY [AMOPOTHHKY PasSMHOKAETCH MCKAKO-
YUTEADHO MOAOBBIM OYTEM, Al YETO Ha
ero HMAKHe#l CTOpOHE pa3BHBAIOTCS 3Ha-
KOMBIE Yy#&€e HaM NOAOBbIE OpraHbl — apxe-
TOHMH WM aHTepuzuH. B aHTepuamsax obpa-
3YIOTCA TOABMAHBIE MHBYHAKH LITOMOPO-
obpaznoit ¢opmbr (puc. 48), B apxero-
upsx — aiuexrerku (puc. 49), u nocrez-
HHE ONJOJOTBOPSIOTCH MEPBbIMM. B pe-
3yAbTaTE M3 OMAOJOTBOpPEHHOH sAHlle-
KAETKH BbIpacTaeT y&e HAcTOAlIWA ma-
IOPOTHHK, KOTOPBIi pa3MHOKAETCH . CHO-
pamua. Takum 06pa3soM, 32eCh NOAOBBIM
MOKOAEHHEM ABASETCS INPEJPOCTOK, a Gec-
NOABIM — HACTOAWIMA MaNOpOTHAK, H Ye-

pesoBaHie KX NPOHCXOJAHT O Takoil cxeme:
BACTOALMIl 11aNOPOTHUK (6ecnoroe noxoaenue)

i

npejpocTok (OAOBOE MOKOAEHHE)

i

NANopPOTHHK
|

I
npeapocTor

H Ts Ja

Puc. 49. Apxeronun nanopomuiixa B paspese: 1 — sakpniroiii; 2 — OTRPBITHIA; H—aifye-

EACTKA.

Taxum 06pasom, aHAAOTHA C PAIMHOMEHHEM NOAHIOB ¥ MEAYs 346Ch

COBEPmEHHO NOAMaR,
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PassuTHE OpraHE3MOEB.

Ambpuonornus. — Cospesanne nonosrix npoayxros. ~ Onaogzorsopersne, — [lorosofi npu.
gecc y mpocreiimix.— Passurne sapogsima.— JpoGaenne afiga.— 3aposbiuesble CAOH, —
Meramopdos.

B npeabiayweit raase Mbl paccMOTPEAd ABAGHUA PasMHOMEHHA, KO-
TOPOE CAYKHT JAAs coxpadenus Buga. Oguako, mocaejuee He A0CTH~-
raaro 6p1 aTOM UeAaw, ecanm 6bl OHO He OBIAO TECHO CBf3aHO C ABAE-
HHAME pa3BHUTHA, KOTOPble HAaCTOAbKO BakHbl, YTO Ha HEUX CAeAyer
OCT2HOBHUTHCHA OTAEABHO.

B uem cocrour, npexae Bcero, cymHocTh oTHX spAenuii? Mo mo-
SHaKOMHMAMCH Ve C JABYMS TAaBHBIMA BHJAAMH PasMHOXEHHUS: MOAOBBIM
u 6ecioapmm. [lpu mocaegHem HoBOe cylecTBo ob6pasyercda H3 KaKoTo-
Huby b yyacTKa TeAa MaTepH, MpH 4YEeM B NpocTeHmIHX cAyyasx aTOro
poja MOYTH HET HHKAKOro pasBUTHA, M, caMoe OOoAabllee, MOXKHO TOBO-
PHTH TOABKO O BOCCTAHOBAEHHMH HEJOCTAIOLIMX YacTell MAM O perexepauuu
M 3aTeM O pOCTE HOBOrO Opranusma. Awmeba, Hanpumep, MPOCTO e~
Autcs momoAaam (puc. 25), m o6e NOAOBMHKA Cpasy CTAHOBATCS BIOAHE
chopmupoBasHbiMu amebamu; v nE@yz0pnit (puc. 27 u 28) x sToMy HpH-
COEJMHAETCH elle ¥ pereHepayusA; TO iKe CcaMoe [POHUCXOJUT MpH
6ecioAoM pasmuOmeHHMH y THAPb (puc. 4), B cAywasx BereTaTHBHOro.
pasmHoxenus pactenuii (puc. 31) u 1. 5. Cosepmenso unase obcront
AEAO TIDH TIOAOBOM PasMHOXEHHMH: 3JeChb ONAOJLOTBOpPEHHOe aluo, mpea-
craBAsiollee u3 cebsf M NMOCAe COEZMHEHHA CO CNIEPMATO30HAOM BCe Xe
€AHHCTBEHHYI0 KA€TKY, 4a€T B3POCABIH OpPraHWsM, COCTOAIHA H3 MHO-
rHX KAETOK CO BCeM MHoroofpasmem ero TkaHeii u opraHoB *).
DroT mpouecc npeBpalleHHA OZHOKAeTOUHOTro sAHyga
cnepBa B 2apojnimia, a 3aTeM B I'oTOBYH (POpPpMYy Ha-
3bIBAOT PAa3BHUTHUEM.

Oanako npeactaBAeHHE O TOM, YTO U3 AllIa NOCTENEHHO PA3BUBAETCH
33apOoABll, 2 W3 3apojbiia roToBas (OpPMa, BOIHHKAO JaAEKO He cpasy.
Ewe 8 XVII 1 8 XVIH croretnn 6bia0 04eHb pacnpocTpaHeHo ydeHue,
BHICKA3aHHOE BHepBble u3becTHbiMu awartomamu Marbmuruem u Cpam-
MepJaMOM M IMOAyYMBUIIEE HAa3BaHWe TEOpPHH npejobpasoBaHHA,
COTAACHO KOTOPOMY HHMKAKOro (PasBHUTHA AHLa B CYIIHOCTH HE NpoMC-

*) IonaTHe pasBUTHA NPHAOKMMO, KOHEYHO, ¥ K BOIHMKHOBCHHMIO HOBOTO PACTEHMA.
na OAHOMCTO'IHIDI"E CITCIPE. a TaK#se K HGE’D‘I'OPBTM 5DA'B¢ CAOMHRM ﬂﬂﬂﬂﬂ ﬁ'ﬂeﬂmrﬂh
PASMHOMECHHA ¥ MHBOTHDIX, HO GOACE BCErO XAPAKTEPHSYeT OHO ABACNHA NOAQROTO PAS~
MHOMCHWA, KOTophie Mbl B CyAeM, rAaBHBIM 00pasoM. HMETH B BHAY.
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XO0AUT, [IOTOMY 49TO B KamAom sige (a, MO MHEHHIO ADYIHX, B KamKAOM
JRUBYMKE) YHE CKPBHITO 6yJylee CYIECTBO B COBEPIIEHHO TOTOBOM
Buge. laxum obpasowm, ator npeso6pasoBaHHbIH B OJHOM H3 IOAOBBIX
NPOJYKTOB 3apOJbill BO BPEMs pPasBATHUA TOAbBKO pacTeT M Kak 6b
paspepThiBaercs (OTKyAa M CaMOE CAOBO — Pa3BUTHE), IOKA U3 HETO He
fIOAy4HTCH TroToBas ¢opma. Hekoropsie nauboree ropsuHe CTOPOH-
HHKM JAHHOTO VYEHUA Jaxe YTBepPXJaAH, YTO OHH Pa3AMHalOT B Alunax
HAH B CIepMaTO30HJax Bce HacTH Oyjyliero cyiiecTBa, # PHCOBaAH,
HanpuMep, B TOAOBKE MHBYHMKA YEAOBEKa MareHbKOIO YeAOBEYKa C py-
wamMu W Horamu W T. 4. Heuero u rosoputs, uro Temepn, KOrjga usee-
©THO, 4TO 002 TNOAOBBIX MNPOAYKTA SABAAKOTCH MPOCTHIMH KAETKAMM,
HHYero moZoGHOro Jomyckartbh MBI y:ke He momem. Bnpouem, Teopus
apejobpasosannsi Oplra OTBeprHyTa ellle 3aJOATCG JO MOABAEHHUSA XAe-
togHoit Teopuu, u yme B cepegude XVII crorerus memenkmit yueubtit
4 Haml pycckufl akagemuk B oAb @ mnokazaa, uro zapojwlul OTHIOAbL He
apejobpasopan B afille u BCce e€ro YacTH BO3HHKAIOT TaM B pPe3YAbTaTe
OYeHb CAOKHBIX NPEBPALIEHHH.

ImbpHOAOrHS.

Yueune Boasda u nazesnme Teopud np:z06pa3’soBaHMs BamHbl MO~
TOMY, 4TO ©OAarojapda MM OTKPBIBAAaChb JAST MCCAEJOBaHMS HOBas euie
He 3aTPOHYyTad ZO TOro ob6AacTb: ABACHHR PasRUTHSI OpranusmoB. [lo-
CAEAHAA COCTaBAAET HpeameT 0co6oil 6HOAOrHYECKOH AECUHUIAMHDBI — 3 M-
6pHOAOTr MY, KOTOPax W crara OGbICTPO pasBMBaThCA ¢ Hagana XIX
CTOAETHS, T.-€. 3HAYMTEABHO NO3%KEe JAPYIHX yAe B3HAKOMbIX HaM JHC-
UMNAMH — CHUCTeMAaTHKH, anatoMu u ¢usuororun. QOcobenno mHOro
caeran gaa paspaborTku ee Hawm pycckuit yueneii Kapa boap, coGpas-
muii 6oraTelii (axkTHUecKuil MaTepHalA NO PasBUTHIO UbITAEHKA H JpYy-
TUX (OPM M 3aA0MHMBLIMH OCHOBHble BMOPHOAOTHYECKME MOHATHA. 3a
HHM I[OCA€J0BaA psid APYrHX Y4YeHbIX, H dMOGPHOANOrMA IHEPTHYHO pas-
pabaThiBaAach B TEUEHHE BCEro MPOIIAOTO Beka.

PassuTiHe KamJOr0 OprasusmMa IpPH NOAOBOM PasMHOMEHHH [pOTe-
KaeT cBoero Ooabmero dYacThio B sfiue, B KOTOPOM pa3BUBaeTCsA 3apo-
AbII, OJHAKO, Yy MHOIHX (opM H2 sfila HE Cpasdy BBIXOAUT TFOTOBROE
CYWIECTBO, @ OTAMYHAs OT HEro AMNYMHOYHAs (POpMa MAYM AWYMHKA (Ha-
[IOMHUM I'OAOBACTHKOB Y AATYUWIEK HAM AMYMHOK Y HACEKOMBIX), KOTOpas
AOMKHA ellle 3aKOHYUTb CBOE pasBuTHe yie BHe situa. Hakomen, camu
fIOAOBBbIE MPOAYKThI, T.-€. 5O U KHUBYUK, JO CBOEro COSAUHEHHUST HAH
OUAOAOTBOPEHHA TOXKE MHCIOBITHIBAIOT W3BECTHbIE IMIPEBPAalLEHUs, HHAYe
roBOpfA, PasBUBAIOTCA. 3HAYUT, PA3BUTHE OPraHU3MOB MomeT GbITh paz-
AEAEHO Ha TPH IAABHBIX NEPHOJA MAM (A3bI:

1) pazBuTHe Jo3apoanimenoe (npesmbpuoHaAbHOE OT CAOBa
»®MOPHOH® —- 3apOablil), T.~€. PasBHTHE NMOAOBHIX [POAYKTOB;

2) pasBuTHe 3apoAbueroe (3MEPHOHAABHOE), T.-€. PA3BUTHE
3apojpiuia B Aiile;

3) pasBuTHe mnocAesapojbimeBoe (mocrambpHOHaABHOE),
T.-8. PA3BHTHE AHYHHKH [T0 BBIXOJE M2 SHUA.
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PaccmoTtpum xamgbii M3 3THX Tpex NMEPHOAOB OTAEADBHO, MMEs,
rAaBHbIM O0pasoM, B BHAY OTHOLIEHHA B KHUBOTHOM ULAapCTBE, Y Npes-~

CTaBHTEAEH KOTOPOrO BCE TIpOUEeCcChi PAasBHTHA H3ydyeHbl Hauboaee:
TIOAHO.

Cospesanue HmOAOBLIX NPOJYKTORB.

flepuoas AozapoabimeBoro pPasBUTHS HAH Pa3BUTUSN
NOAOBHIX NPOAYKTOB MOMKHO HA3BaTh TaKke CO3peBaHUEeM sAHya
usupuynka. Jero B TOM, 4YTO JaAeKO He BCAKOe fHIO COCOBHO
COCAMHUTHCS C XMUBYMKOM, T.-€. OBITh ONAOZOTBOPEHO HM, a 3TO MpPO-
IICXOAWT AVIIb Y BIOAHE 3pEABIX WL, [POJEAABIIAX IMIPEABAPHTEABHO
M3BECTHBIE IPOLECCHI PAsSBUTHA HAH CO3PEBaHMs — TOUHO TaK €,
KaK JOAMHBI BIOAHE Pa3BUTbCA MAM CO3PETb M MYHKCKHE [OAOBbIE
KAETKH.

Itn nmpoueccel Cco3peBaHUs IOAOBBIX MPOAYKTOB IIPOHCKOJAT eule
B [OAOBBIX OpraHax, a ¥ #AME HHOTJZA M [OCAE BBIXOZa UX OTTYAA
Hapyxy. |lpu BTOM Te KAETKH, KOTOPhIE JAIOT HAaYaAO MOAOBBIM [PO-
ZYKTaM — MX MOXHO Ha3BAaTh MATEPHHCKHME KAETKAM CIEPMaTO30HJOB
MAM AH1— NPUOOPETa0T MOCTENEHHO MMEHHO TY (OPMY, KOTOpas Xa-
paKTepHa AAs 3PEAOTO CIEPMATO30MZa MAM sila U C KOTOPOH MBI yxe
snakombl (cm. puc. 34—38). Tak kak crpoenme saHia noytH HUYEM
He OTAMYAETCS OT CTPOEHUA THUOMYHOR KAETKH, TO MojobHble mpespa-
ULIeHHsT ¥ HErO Heé BEANKH; HANPOTHB, U3MEHEHHA MATEPUHCKUX KAETOK
CNEPMaTO30MA0B PN MPEBpPALIEHHMH MX B 3pEAble MKHUBUMKH yHe OYEHb
snauuTeAbHbl. [lpH ®TOM AAp0 CHABHO YOAOTHAETCA M JaeT HaYaro
FOAOBKE MBYMKA, KOAMYECTBO MPOTONAASMbI CHABHO YMEHDBIIAETCH,
MPOUCXOAUT TEPEMEIl€HHEe LEHTPO3OM, BHIPACTAET XBOCTHK U T. A.

AHAKO, BCE DTH NPOLIECCHI MeHEe BaKHbI ([IOYEMY MBI U HE OCTAHABAU-
BaeMcs Ha HUX OoAee mnNOAPOGHO); LEHTP TAKECTH MPH COSPEBAHUM
MOAOBBIX IIPOAYKTOB AEHHT COBCEM HE€ B HHX, a B JEACHHM MX sJep-
HOIO anpapara ¥ YMEHbIUEHHH KOAMYECTBA CaMOr0 BaXHOTO BeLIeCTBa
Ajep — XpoOMaTHHA.

Mpi yxe pasofpard Bbille TUMHUHOE HEMPAMOE JEAEHUE AJPA UAM
kapuoxuues (cM. puc. 26) U 3HaeMm, 4TO €ro r'AABHOK) LEABIO FABAAETCH
TOYHOE paclpejercHHe MexAy HOBBIMH KASTKAMH XPOMATHHA MaTepHH-
CKOH KAETKH, NPHHHUMAIOLLEro B 3TO BPEMA BHJA OCOOBIX OTAEADHOCTEH,.
XPOMO30M, YACAO KOTOPBIX MOCTOSHHO JAS Kamzoro BHAA. 1akue me
Mpouecchl JEACHHA [POHCXOJZAT H RO BPEMA CO3PEBAHHMA NOAOBBIX
NPOAYKTOB, TOADBKO 3J4eCb OHH NpHOOGperaloT HECKOADKO HHOH Xa
pakTep.-

Ha puc. 50 wusobpaxenst ®TH JeAeHUs MPU PASBUTUM RUBUHKOB
y uepBsi ackKapuabl (M3 KPYrAbIX FAMCTOR), KOTOpas OTAMYAETCA TEM,
YTO €€ KAETKH CcOAepxaT no 4 oueHb KpPynHBIX Xpomosombl, Kamzas
MaTepUHCKast KAETKa cnepmatozonzos (1) zeaurcs mpu aTom Asa pasa,
pacnagasch Takum obpasom Ha 4 kreTkH (6), KOTOphie K HpEBPALIAIOTCS
3aTeM B YeThIpeX KUBUMKOB, CAMbIH e NPOLeECC ZEASHHA MAET CAeAYIO-
wnmM obpaszom. [lepeoe JereHue ee npejcTaBAseT OGBIYHDBIH KapHOKH~
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€3, 1 ABE NOAYYAIOUWMXCS NPH OSTOM KAETKH HMEIOT, Kak M MaTepHH-
cKkait, no 4 xpomosomnt (2, 3, 4). Ecam 6bm1 m aarpme npoyecch
AEAEHMS IIAM HOPMAaAbHbIM TYTEM, TO SAPO AOAKHO 6biA0 6Bl B KamAoi
#3 3THX KAETOK nepefiTd B CTasuio KAy6Ka M 3aTeM B NOKOMOWIYIOCHA
€Tajui0, OAHAKO 3TOTO He OblBaeT W, HATIPOTHB, BTH ABE KAETKU celluac
#e CHOBAa JEAATCH, NPH 4E€M X XPOMO3OMBI HE PACTOAATAIOTCA B OJHH
pAA 110 BKBAaTOPY BepereHa, YyTOObl CHOBA MOJEAMTBCHA IOMNOAAM, Kak
MpH [EepBOM AEAEHMH, a Cpasy [OMEeLIaloTCsd B ABa pAja, obpasys
BMECTO MPOCTOH 3BesAbl ABOHHYIO 3Be3Jy, HO yXe C BJBOE MEHBIIHM
AHCAOM XpOMO30M B kamaofi us ee mnoroBud (5). B oesyavrare u

Pre. 50. Crema passumus Ku84UKO8 Y HEPB8A acKapusvi.

wamJjas M3 [OAyYaloUlMxcs NpH 3TOM 4 KAETOK HMeeT Tenmepb yxe
‘He TO 4eTblpe, a TOABKO no JBe xpomosombl (6), xoTopble M mepexo-
AAT 3aTeM B 3pEAbIl ClepMaTO30HJ .

Takum o6pasom, criepmaTo30uAbl BO BpeMsA [IPOLECCOB CBOEro cospe-
BaHudA, 6Aarojapa AByM CAeAVIOIIWM APYT 3a JPYTOM JAEACHHAM, HCIbI-
1bIBAIOT YMEHbUIEHHE KOAWYECTBA CBOEro XpOMaTHHA, M YHCAC XPOMO30M
B HUX CTAHOBHTCA BJABO€ MEHDBIUHM TIPOTHB OOBIYHOrO 4YHCAa: ¥ acka-
puzsi—2 Bmecto 4, y caramarappi—12 BmecTo 24 u T. 4. JTOT mMpouece
YyMEHbIICHHSI KOAHYECTBA XPOMATHHA, KOTOpPOe OCOGEHHO HarasjHo
BbIpakaeTcAd B yMeHbIIEHHH BJBOE YHCAA XPOMO30M, HOCHT HasBa-
HHe pPEeAYKLHMH XDOMATHHA H fABAdercA ob6f3aTeibHbIM npH
KakJOM CO3PEBAHMH MNOAOBBIX KAETOK —— HE TOADKO MYMCKHX, HO H
2KEHCKHX.
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Bnpouem, ¢ uxcTto BHemHe#l CTOpOHBI co3peBanHe Afila MpoTekaer
HECKOABKO HHaude, YeM CO3PEeBaHHE MMBYHKA, XOTA CYIIHOCTb €r0 SAKATO-
YaeTci B TOM XK€ CaMOM.

JAaBHO y#e 6bIA0 3aMeueHo, 4TO Afia, HAK eue A0 BXOXKACHWA B
MHX CHepMaTo30¥ja HMAM ceHvac e BCAei 3a 3THM, BbIJEASIOT Ha
cBoefi MOBEPXHOCTH ABa MaAGHbBKHX TeAblia, Ha3HAYEHHE KOTOPBIX AOATO
ocraBaaoch Hesicubim. OzH)
BpeMa AYMaAH, 4910 OHH
CAYHKAT JAAA  OnNpejeAeHHs
HanpasAeHMs TOH mnepsol
6opo3abl, KOTOpas BCAE]
3a ONAOJOTBOPEHHEM IIO-
ABASeTCST Ha silne, Korja
noCAeZHEE NPHCTYNAET K Ae-
AeHUIO, H 6Aarozaps aToMmy
JaHHble 06pa30BaHHA IOAY-
YHAH Ha3BaHHE HAMP a-
BHTEABHBIX TeAel.
Ozuako, nosxe 6bINO BbIsC-
HEHO, YTO HalpPaBHUTEAbHbIE
TEAblIa CAYXKAT HE AASl 4Yero
HHOT'O, KaK JAS TOH ke ca-
MOH pEeJYKUUH XpPOMATHHA,
loYeMy HX TeNepb MHOTHE
¥ Ha3blBAIOT pe Y KIIH O H-
HbBIMH TEAbUaMH.

[lpouecc o6pasosanus
TIOCA€AHHX Y TOUW ke acka-
pHABI, HMeUW2H B KAeTKax
Aavmib o 4 Xpomosomsl,
usobpamend Ha puc. 51. Mmi
BHAHM Ha HEM, 4TO IIpU
3TOM HJApO Allla Hampa-
BAgeTcA K nepudepun H
AEAMTCA OOBIYHBIM KapHO-
KMHeTHYeckuM nyTem (2)
BCAeJ 3a 2THM JEAUTCA W Pue. 51. Boigedenue nanpusumexsusix merey g
NpoTONAasmMa, TOABKO o0ba dcKapu sl H.T. — HAIPAaBATEABHOT TEALIUC.
MPOAYKTA AEAEHUA 3JECh HE-
paBHbI 0 CBOEH BEAHYHHE, T.-€. N0 KOAMYECTBY OKpymalomed Kaxa0oe HI
HOBBIX sIJ€p MAa3Mbl, H B pPE3VAbTaTe OT AHlla OTJIEAAETCA TOAbBKO Ma-
AEHbKas NOYKa—TIEepBOE HaNpaBUTEAbHOE HAM peAYKUHOHHOE Teabue (3).
Tax xak aTo nepBoe Aenenne sfiya, Kak ¥ NEpBOE JEACHHE MaTEpPUHCKOH
KAeTKM cnepmaTozonjos (cm. puc. 50-2 —4), Hocur cambil o6brymmit
XapaKkTep, TO M B MEPBOM pPeJYKUHOHHOM TeAblle M B sape slina oxa-
3bIBAETCA I[PH STOM THOHYHOE UHCAO XPOMO3OM: Yy Hamel acKaoMAn
no yerntpe. OaHako u 3Jecp A4po alua He BCTYHaeT BCAS] 3a BTHM
B CTajWI0 IIOKOA, a ZEAWTCA elle pas B oT Afija OTJeAdeTCA CHOBA Ma-
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AEHbKasl TIOYKa —BTOPOE HANPABHTEABHOE HAM peAYKUUOHHOEe Teabue (4).
Xpomozombl B fiille BO BpeMs 3TOrO JEAEHHA CPa3y pPacHOAAraioTCs
B JBa pAja, BO3HHUKAET CTajuA JBOHHOI 3Be3jbl, NIOYEMY B pE3yAbTarte
¥ BO BTOPOM peJyKUHOHHOM TeAblle M B siille ocraeTcs TOAbKO MO ABe
XpOMO30OMBI BMECTO 4YEeThipex (J), Tak uYro ¥ B siiye 2TH NPOLECCHI
NPHBOAAT K YMEHbIISHMIO YHCAZ XPOMO30OM BJBOE, T.-€. K TaKOi ke
PeAyKIMH XpOMaTHHa, KOTOpad HMEET MECTO M BO BpPEMsA CO3PEBaHUA
ZKHB YKOB .«

Anpanorva mMexAy pesykuueli XpoMaTHHA NPH PASBATHHM KaK MHBYM-
KOB, TaK M #AHl, KOHEYHO, COBEPUIEHHO MOAHAasA. %ce pasAnYMe MEeXAY
Oo6ouMH NpoOUeccaMH 3aKAIOYaeTcs B TOM, UYTO CO3PEBAaHHE ClepMaTo-
30HAO0B COBEpPLIRETCS 110 TUOY JeAeHus (OAHOH MaTEepHHCKOR KAETKM
CIepMaTO30MAOB Ha HETBIPE), a CO3PEBaHMe siya IPOHCXOAUT MO THIY
. mioukoBanus (0T fiilla JBYX MaAeHbKMX HANPABUTEABHBIX HAK P€AYKIHOH-
pbix Teaey). B pesyabrare 060MX MpouEecCOB KamAbli mUBYMK H SN0
IIOAY4alOT AMIlb IIOAOBHHHOE YHCAO XPOMO3OM, K YEMY W CBOJHTCH
peAyKUWS XpOMaTHHa. JaMeTHM elye, 4Y4TO 3TH MPOUEcchl BO BpeMs
CO3PEBaHUA MYACKHX TMOAOBBHIX KAETOK IPHBOZAT K 06pasoBaHHIO H3
OAHOH MepBOHauaAbHOR MaTEPUHCKON KAETKH 4YeTBIPDEX CIIepMaTO30MJO0B,
KakAbif W3 KOTOPBIX MOmeT omaozorTeoputh siino. Hanporus, npm
CO3PEBaHHH MOCAEZHET0 TOAbKO OHO OZHO M NPEACTABAfET CNOcOGHbIHE
K OINAOJOTBOPEHUIO NMPOAYKT, YTO XKe KacaeTcd A0 PeJYKUHOHHBIX TeAel,
TO OHM CKOPO TOrMbGarOT M CAYHMAT TOABKO JAA YAAAeHHS M3 sAiiua
A3AMIUHEro XpoMaTHHa. [lpHYyHHA HTOrO BMOAHE IIOHATHA: MBI BHAEM,
4TO AAR ONAOJOTBOPCHUS OZHOrO sAHLAa OOGLIYHO BbBINYCKAETCA MHOTO
CnepMaTO30MA0B, XOTA TOABKO OJUH H3 HHX JOCTUraeT cBOei LeAn
(cm. puc. 39): 6aarogaps aTOMy nNpHpPOAA OKA3BIBAETCH OYEHDB DKOHOM-
HOA B OAHOM CAy4Yae, HCIOAD3YA KamAblil NPOAYKT PEAYKUUOHHOrO Je-
AeHHS AAA 0o0pa3oBaHHSA MHUBYHKOB, W, HANPOTHB, COBCEM HE BKOHOMHA
B JpyroM-— IIpH CO3pEeBaHMH #AMU, KOTOPbIXx ofpasyercss Bcerja BoO
MHOTO pa3 MeHblle, yeM crepmatos3ouoB. Ilo cywecrsy me oba npo-
gecca BHOAHE TOMAECTBEHHBI M AOCTUIAIOT OJHOTO U TOTO Xe: peyKUHK
XpOMaTHHa M YMeHbIIeHHs 4YHCAa XPOMO3OM JO TNOAOBHHBI, NIPU YEM
ofiiee KOAMYECTBO XpOMATHHA YMEHbILAETCA JO OJHOW YeTBEPTH, aTPH
YeTBEPTH €U0 YAAAAIOTCA U3 KAETKH.

| OnrogoTeopenne.

Cupawmsaercs, xaxoff cmblcA uMeeT 3Ta peAyKuus XpPOMarTuHa,
noYeMy OHa MPOUCXOAMUT HPHU PA3BUTHM M MYMKCKMX M MEHCKHX TOAOBBIX
KAETOK? OTO CTaHeT JAA HAC BIOAHE SICHBIM, €CAM OT CO3DPEBAHUA
MOCAEAHUX MbI nepefijeM K CA€AVIOWIEMY aKTY, KOTOPHIM 3aKaHYUMBaEeTCAH
nepnoj JA03apOABIIEBOTO Pa3BHTHA, HMEHHO K aKTyY ONAOZOTBO-
peH us VIAH COeJHHEHHs fAHua ¢ KUBYMKOM.

Bbiie y#e YNOMHHAAOCH, 4TO TMPH STOM TAABHYI0 POAb Hrpaer
coeJUHEHHE MX fjep, B 4eM Mbl Moxem y6ejuTbcsi M H3 paccMOTpe-
Hua puc, 52, usobpamaromiero xo4 ONAOJZOTBOPEHHS Y TOH ke acka-

prAbL.



OIIAOZOTBOPEHHE 9

[locae NMPpOHHKHOBEHHA MHBYHKa B Hﬁgﬂ, HZ ero roAoBKH ocBOOO-
HKAaerca 44p0o, a U3 IeiKH LHEeHTPpOo30Ma, OCTaAbHBIE Xe 4acTH, MOBHAH-
MOMY, pPacCCTBOPAIOTCA B IpOoTOIlAAsMe Hﬁg&. H,&PO CIepMaTO30H A

Pue. 52. OnaogomsOPeHUe Y QCRGPUZLL: H.T. — HANPABHTEADHbIE TeAbLA; 9 — XeH-
ckoe (situesoe) sgpo; O — MYECKoe (cemenHOE) 57p0; Il — LEHTPOIOMBI; X-—-XPOMOSOMBL.

CTAHOBUTCH Mene€ NAOTHBIM, YBEAHUUBAETCA B pasMmepax, Nprbauzasce
o BeAHYHHEe K 4APY Hi"-i.ga, KOTOpOE K BTGM}} BPEI’&&HH Y&e OpojgeAano
PCAYKLMIO CBOer0 XPOMATHHA M BBIZEAMAO YaCTh €r0 B HalPaBUTEAD-
imx reapuax (7). Fla puc. 52 sapo sfiya 06osnaueHo BCOAy 3HAKOM
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caMKd— %, AZPO KMUBUMKA 3HAKOM caMua — J, ¥ Ha3pIBaKOT UX B 3TO
BpEMs TEPBOE — MEHCKUM sApoM, BTopoe — Mysckum sgpom. O6a
szpa NpUOAMKAOTCS APYT K APYIY ¥ B HUX CTAHOBATCA 3aMETHbI
XpOMO30OMbBI, IPH YeM, KOHEYHO, ¥ B TOM M B APyrom fipe, 6rarogaps
mpomsowlejmeil nepeJ TeM peJyKUMM XpoMaTHHA, HX OKAa3bIBaeTCs
[OAOBHHHOE YHCAO: ¥ acKapujbl 1O ABe BMeCTO YeTnipex (cm. puc. 52—3
u 4). Lentposoma sfiua nepesg omrogoTBopeHHEM O0GBIYHO HCYEsaeT,
Apyras e I[eHTPO3OMa, BHECEHHas B sAiu0 musumkom (Ha pume. 52
o6ossayena 6ykBofi 1), AEAWTCS HA JBe LEHTPUOAM U OHH OKPYHKAIOTCH
kamjass csoeli ayumcrocrsio (2, 3, 4). Haxouwen, sapa mymcxoe wu
KEHCKoe coBceM cOAMMAIOTCH JPYr C JPYroM M CAMBAaIOTCH B O4HO, HO
B 3TO BPEMSA Y acKapuapl HX OOOAOUKH MCYe3alT, a XPOMOBOMBI AO-
MATCA MO DKBATOPY BEpPETEHa, MOABAAIOIIErocA Mexgy O06OMMH ULeHTpH-
oramu (5). B 1o Bpems B sfiue okasbiBaeTcs yxe HOpMaAbHOE HAM
MOAHOE YHCAO XPOMO3OM, I[IpH YeM IMOAOBHHA MX TMOAYyYaeTCs W3 MKeH-
CKOro, T.-€. [pPEmMHEro ANLEBOro, sijpa, a MOAOBHHA U3 MyACKOIO, T.-€.
us Ajpa muBuuka. Kakjas ¥3 Tex JBYX KAETOK, Ha KOTopble celfuac
(ke BCAeJ 3a OIAOJOTBODEHMEM pasjerdeTcd S0, MOAyYaeT Toxe

HOPMAaAbHOE HMAHM MOAHOE YHCAO XpomosoM (6), HO MOAOBHHAZ HX HIPOHC-.

XOAMT U3 AHUa, T.-€., OT MaTepH, a MNOAOBHHa H3 CIIePMaTo3oHJja, T.-&.
oT oTHa. DBce KAeTKH Teaa A60ro OpraHuaMa IIPOMCXOAAT, KaK Mbl
Jaabule yBuAWUM, HAarojaps nocaejoBaTeAbHOMY AEACHHIO OMAOAOTBOPEH-
HOro fAilla, M BCe OHU IMOAYYalOT NOAHOE M XapaKTepHoe JAAf JaHHOTO
BHZA 4HCAO xpomosoM (y ackapuasr nmo 4), HO omATb Taku NOAOBUHA
UX ABASIETCS NOTOMKAMH XPOMO30OM filla, a Apyras NOAOBHMHA — (I0TOM-
KaMi XPOMO3OM KHBYMKA.

Tax mpomcxoaur aero HE TOADKO y acKapuabi, HO U ¥ BCEX HCCAe-
JOBaHHBIX B 3TOM OTHOLICHHH (POPM, OTKYyda MNPUXOAUTCA 3aKAIOUMTD,
YTO rAaBHAafA CYLIHOCTDb BCEro nmpouecca ONAOZOTBOpE-
HHS M COCTOHUT B CAHAHHU MYHKCKOTO U XKEHCKOTO L€,
MMEHHO HX XPOMATHHOBBIX Macc. DB camom jere, causHue
NPOTOMAA3Mbl HE MOMKET HrpaTh NPH ITOM OCOOEHHOH pOAM, TaK Kak
KUBUAK JOCTaBASIET €€ HHUYTOKHOE KOAHYECTBO, LIEHTPO30Ma e OMAO-
JOTBOPEHHOrO siila BCelleAO MPOHCXOJAHT M3 IIEHTPO3OMBI KHBYHKA, Tak
Kak sfleBas QEeHTPO3OMA Nepe] ONMAOAOTBOPEHNEM ucyesaeT. (Jcraeres
TOABKO nap0, M, AEHCTBHTEABHO, MbI BHJAHMM, YTO MpoOLecC peAYKUHH
HanpasAeH K YPABHEHHUIO KOAHMECTBA MYMKCKOTO M KEHCKOro XPOMAaTHHA
B siipe OMAOJOTBOPEHHOTO fAiilla, a M3 HEro XPOMO3OMbI AHla H HMHUBYUAKA
COBEPUIEHHO PAaBHOMEPHO EacUpPejeAslOTC N0 BCEM KAeTKaM Oyayuiero
OpraHusMa.

Mbr 3Haem aaree, YTO NpU NMOAOBOM pasMHOmEHMH GAarojaps OMAC-
AOTBOPEHHMIO HOBBI OpPraHMsM NOAYYaeT M CBOHCTBa MaTepu W cBoilcTBa
OTUa, MPH TOM, €CAM HMMETb B BUAY HE OTAEAbHbIE CAy4YaH, a BCIO HX
COBOKYNHOCTDb, TO NPUGAWSHTEABHO B PaBHOM KOAUYECTBE. JHast TENEpb
BeCb XOJ OIMAOJOTBOPEHHS, HE TPYAHO NPUTTH K 3AKAIOYEHHIO, YTO BTH
CBOUCTBA pojuTeAeil nepejaroTcAd NPH I[OMOWIM MOAOBBIX MPOAYKTORB
cKOpee BCEero MX XpoMO30MaMu, T.-€. YTO XPOMATHH M ABAAETCH,
KaK FOBOPUTCA, HOCHTEAEM HacAeaCcTBeHHBIX cBo#cT. OT-

1
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CH0Aa CTAaHOBUTCS TOHSITHDBIM, NOYEMY OH Tak TIIATEAbHO paclpejersdercs
NP KamJOM JEACHHHM AXOOOH KAeTKM M novyemy OOAee CAO#HOE HEnpsA-
MO€ JAEA€HHE HAM KapHOKHHE3 BCTpedaercs ropasio 4aile NnpaMoro.

3ameTuM, 4TO BCE 3TH JaHHbIE J06bITHI B CPaBHHTEAbHO HeJaBHEe
BpEMA, A0 TEX e NopP CYUIHOCTb ONAOJOTBOPEHHsA OCTaBaAach BO MHOIOM
sarazoyHo#i. Awump B 70-x rojzax npomaoro croreTuss GBIAO OTKPHITO
M HM3YYEHO ABNEHHME KAPUOKWHE3a U XOJ BCEro aKTa ONAOJOTBOPEHH:, 4
HECKOAbKO TmO3xe, y:xe B TeucHue 80-rogos, GblAa YCTAHOBAEHA Ta
TOYKAa 3PEHUs Ha XPOMaTHH, Kak Ha HOCHTEAS HaCAeJICTBEHHbIX CBOHCTB
OpraHM3Ma, O KOTOPOM Mb! TOABKO 4YTO YIIOMHHAAH.

Teneps mb1 Momem 6e3 Tpyia JaTh OTBET W Ha BONPOC O 3HAYE-
HEM peJYKUUM XPOMATHHA BO BPEMs CO3PEBAaHHA HXHUBUMKOB H
aug. He 6yab ee, T.-e. ecan 6bl KaxAbii M3 MOAOBBIX NPOAYKTOB 3a-
KAloyaa B cebe DOAHOE YHCAC XPOMO30OM, YHCAO [OCAEIHUX HEH3-
GexHO ObI YABOMAOCH NPKH MEPBOM Xe OMNAOJOTBOPEHHH, X HOBOE MHOKO-
AEHHE 3aKAI049aA0 Obl B CBOMX KAETKaX yXe HE HOPMAAbHOE, a JBOHHOE
YUCAO XpoMO30M. Tak Kak 2TO MNPOJOAmAarOCk 6bl M JaAbile, TO
nogo6HbIi mpouecc, KOHEYHO, HEBOSMOXKEH, ¥ JAS NPeJOTBPALIEHHA €ro
# CYLleCTBYeT peJyKUHs XpPOMAaTHHa, T.-€. YMEeHbIIEHHE YHCAa XPOMO3OM
B 060HX MOAOBBIX NMPOAYKTAX BJIBOE.

K sromy npumemmusaeTcs OAHako M Jpyrasi, HE MeHee BakHas CTO-
poa. Pas xpomaTHH ABAZETCA HOCHTEAEM HACAEACTBEHHBIX CBOMCTE,
TO Mbl IOAYYaeM B HeM CBOHCTBa Npemje BCEro HalIMX PoOJUTEAEH, a
ecAr OBl He ObIAG COBCEM peAyKUHWH XpOMaTHHa, TO MOAyYaAM ObI MOA-
HOCTbIO cBOMicTBa M JejoB u 6abok M Boobuie cBoiicTBa BCex mnpeaule-
CTBYIOLIMX NMOKOACHHH, YTO BbI3BaAo Obl HMX Upe3MEpPHOE HAKONAEHHE Y
kaxgoro opranuama. OZHaKo, U DTOro Takxe HE ObIBAeT, IOTOMY YTO
BO BpeMs peAyKUUH XpOMaTHHA C 4acTbhiO XpOMO30M YJaAseTCs, BEPOATHO,
¥ YaCTE HaCAEJCTBEHHBIX CBOHCTB, OAarozaps 4emMy MHOTHE IMPH3HAKH
6oAee OTAAAEHHBIX TPEAKOB COBEPUIEHHO HCYE3AOT Yy HX NOTOMCTEA.
rlakonen, 6aarojaps TOMY, YTO OPH pPeAyKUMM Yy OJFHOrO H3 MNOAOBBIX
MPOAYKTOB YA2AAIOTCA OJHM XPOMO3SOMBI — 3HAYMT, OJHK HaCAEACTBEH-
Hble CBOicTBa, Yy Apyroro, mozobHoro emy,— jpyrue, NOTOMKH OJZHOH M
Tofi me mapbi ocobeil, yTG¢ ocobeHHC ACHO BHAHO Ha AIOJAAX, HUKOrJa
He ObIBAalOT BMOAHE CXOZHBI JPYr C JpYyromM, a Bcerjga oOHapyAHBaOT
HU3BECTHDBIE AWYHbIE, T.-€. CBOHCTBEHHDIE TOABKO KakJOMYy M3 HHX, UAH,
xaKk OOBIYHO BbIpamaroTCA, HHIUBUAYyaAbHble ocobeHHOCTH. Bee aTo
CTAaHOBHUTCS BO3MOXHBIM AHIIE ©OAarojapss A03apoJjbllIeBOMY [1€pHOAY
PasBUTHA OPraHU3MOB, T.-€. CO3DEBAHHMIO ITOAOBBIX KAETOK, H B WaCTHOCTH
6Ararozapa peAyKUMH XpPOMATHHa, a TaKke TECHO CBA3AHHOMY C HHM
onaogoteopenuto. [locaegnee, Bipodem, uMeeT elle U Jpyroe 3HaYEHHUE,
U Ha BBUICHEHMH DTOI'0 HaMm TakKxke HEOOXOAMMO 3JeCh OCTAHOBHTBCH.

Brnoane sperce siino y 6GoabwmmucTBa (OpPM BCE XEé HECHOCOOHO
K Pa3BUTHIO, HO JOCTATOYHC €MY COEAHMHHTBCH C KHBYMKOM, KakK OHO
HayuHaeT passBuBaTbeA. (CAezoBaTEAPHO, CEPMATO30UJ, BXOAA B AHLO,
AaeT MOCAeZHEeMY KaKoii-TO TOAYOK MAK HMIYABC K PasBHTHIO, 1 B STOM
TaKXKe 3aKAYaeTCs BaKHas CTOPOHA OMAOJOTBOpeHHs. B uem umenue
€OCTOHT TaKOlf HUMNOYAbC, MHEHHA HECKOADKQ DACXCJATCH: OJHHM CHYHTAIOT

T
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nanbonee BaXHbIM TPH 3TOM BHECEHHE HKHUBYMKOM B AWLO LEHTPO3OMDI,
KOTOpas, Kak y#e IOBOPHAOCH BbIlIe, OTCYTCTBYeT Yy 6OAbIIHHCTBa 3pe-
AbIX SHL, MexJy TeM oHa OeaycAoBHO Heobxoauma JAs JaibHeiiluero
pasBuTHs fHlla, Kak CBOEro poJa MeXaHM4YecK:H [eHTp Npy ero JeAeHUH.
Coraacro Zpyroit Teopuw, KHBYMK BHOCHT B ARLO M3BECTHBIE BEILECTBA,
AeficTBYIOIIME Ha HEro YK€ YHCTO XHMHYECKUM ofpasom; bTH BEIUECTBA M
BO36yHK AAI0T PA3BUTHE, YHUYTO#kad B fHLE CyLleCcTBYIOIIee TaM A0 TOro
HECOOTBETCTBHE MexJy €ero nmnAasMoli M XpOMaTHHOM, KOTOpPOE H
MelmaeT AHILY JO0 OMAOAOTBOPEHHS MPUCTYNATb K JAEAEHHIO. gecam&
BEPOATHO, YTO M Ta W JApyras TO4YKa 3pPEHHs MpPaBHAbHA, T.-€. YTO
XuBUHK BO30yxXJaeT pasBuUTHe fHIA M BHECEHHEM B HEro KAETOYHOTO
LeHTPa K KPOME TOTO W3BECTHBIX chepuduuecku JelicTByrommx
BEIIEeCTS.

Bo BcakoM cayuae, y HekoTOpbix (opM saHlo MOKET NPUCTYNATbH
K pa3sBuTHIO B 6e3 BO3jeliCTBUA Ha HEro MXUBYHKA, MPH YEM CAyYau
3TOTO poJja Mbl pacCMaTPHBAlAM Yie Bbllle MOJ HMEHEeM MapTeHOTeHesa
HAM JEBCTBEHHOTO pasmHoxenusa. CaezyeT OTMETHTb, 4TO Y CIIOCOGHBIX
M [apTEHOTEHETHYECKOMY pAa3BHTHIO AHL [IEHTPO30Ma OOBIKHOBEHHO
cCOXpaHseTcs, KPOMe TOTO Takve fillla BbIZEASIOT GOABUIEIO YAaCTbIO Yike
He JBa HAlPaBUTEAbHBIX TeAbLla, a TCAbBKO OJHO, MOYEMY H pPeAYKIHH
XpOMATHHa B HHX He mpeucxoaut. [locreznee, oguako, HE cocTaBAseT
obmero npaeuAa, H M3BECTHBI CAyYad, KOTda M [pH AEBCTBEHHOM pas-
MHOMEHHMH ffila BBIZEASIOT 0O ABa PEAYKUMOHHBIX TeAbua. Kaorga
Ip¥ 3TOM BTOPOE PEAYKLIHOHHOE TeAblle, YHecHlee U3 fAillla MOAOBHHY
ero XpoMoO30M, BO3BpawiaeTca B sHIO OOpPaTHO M UrpaeT Ty KE POAb,
KaK ¥ MHABYMK, CAMBasA cBoe AJpo ¢ sipoMm siiua. Bce ato, xoneuwo,
NOKa3blBaeT, YTO MapTEHOreHes eCTh YNPOUEHHOE NMOAOBOE PAa3MHOKEHHE,
a oTHIOAb He Oecrnoaoe, Kak MpeAnoAaraid paHblie.

Eme 6Goaee uHTEpecHO, 4TO KPOME ECTECTBEHHOrO MapTEHOreHesa
CYIIECTBYET ¥ HMCKYCCTBEHHBIH, NPU KOTOPOM HOPMAAbHO HECHOCOOHbIE
K AEBCTBEHHOMY pPas3BHTHIO Afllla HayHMHAIOT pPa3BHBATbCSA 3THM I[IYTEM
nojA BAWSHUMEM Kakoro-uubyabp pasapaxenns. (OcobeHHO MHOro Takux
onbiTOB 6BIAO nNpOU3BeJEeHO HaJ AHUIAMH MOPCKHX e€XeH H JpYrHX
UrAOKOXHAX, MPH ueM pasBuTHe AHLa B030yAJaAOCH HAM PACTBOpPaMU
PasSAMUHBIX coAell, KOoTopble NPHOaBAAAMCD B COCYA . C BOJZOH, 3aKAIO-
jalomeid Takue sAiia, MAM TIPONYCKAHMEM YEpe3 3TY BOAY YTAEKMCAOTHI,
MAH H3MEHEHHEM TEMNEepPaTyphl, HAM BCTPAXHWBaHHEM sul ¥ T. 4. [loa
BAMAHHEM BCeX 3THX pasjpakeHuil sila HauMHAAKM pasBHBATHCA NapTe-
HOTEHEeTHUYECKM ¥ HHOrja Jame BIOAHE 3aKaHYMBAAM CBOE pA3BUTHE,
AaBas HOPMAAbHBIX AMYMHOK, TaK YTO 3JeChb pasjpamalolllee BAHSHHE HA
Afillo MMBYMKA C YCOEXOM 3aMeHSAOCh BO3JedcTBUeM JPYyroro pasjpa-
anters. CpaBHHTEABHO HEAAaBHO YJaAOCh BbI3BaTb ONAOJOTBOPEHHE
AN]] HEKOTOPhiX KUBOTHBIX KHUBUMKAMM KpaillHe JaAeKHX OT HHX Qopm:
HanpuMmep, A0 MOPCKOro exa OBIAO OMNAOZOTBOPEHO CHEPMATO30HAOM
MOAAIOCKa, ' T.-€. Ipe JCTaBUTeAs Jame uHoro Tuna. CausHus saep oboux
KAGTOK B 3THX CAy4YasX Yy#ke He NPOHCXOJHMAO: 3HAYUT, He ObiAO COD-
CTBEHHO M ONAOJOTBOPERMA, HO AHULO BCE KE MPHUCTYNAAO K Pa3BHTHIO,
TAK Kak 4yAofl cnepMaTosOMj HTpar 3JeCh POAb TOAbKO BO3DyzuTEAA
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NapTEeHOrEHETUYECKOro PasBHTHA B pPOJE PacTBOPOB COAEH HAM JPYIHX
TaKuX Ke pasjpamuTenreii.

Hakoney, TpeTbe 3HaueHHe npogecca ONAOJOTBOPEHHSA COCTOMT B TOM,
yro 6Giarogaps BHECEHUIO B SHIO XpoMaTHHA OT Apyroit ocobu oHo
OKasblBaeT Ha Hero oOHOBAAIOIIEEe HAM OMOAaxuBawiLee JelicTsue.
dTo 3HaueyHe ONAOJAOTBODEHHS] CTAHOBUTCA OCOGEHHO ACHBIM, €CAM
IO3HAaKOMHMTbCA C aHaAOTHYHBIM €My I[IOAOBBIM IPOLECCOM Y OJHOKAE-
TOYHBIX CYLLECTB HAH MPOCTEIIHX.

IHonomoii mpogece y mpocreiimmx.

Bobime mbr rosopuam yie o 6eCroAOM pasMHOKEHMH NOCAEAHUX M
3HAEM, YTO OHO CBOAWTCA Y HUX X NPOCTOMY JEACHHIO KAETKH, XOTH
nocaejHee TPUHAMAET MHOTAAa BUZ MOYKOBAHHA MAH 06pa3soBaHMA COOP
(cm. erp. 71). Oguako, y Bcex npocrelimux kpome atoro cnocoba pas-
MHOKEHUSI CYLUECTBYET M HacToAwuil NMOAOBOH aKT, BHOAHE OTBEYAIOIIA]
ONAOJOTBOPEHHI0 ¥ MHOTOKAETOYHbIX CYIUIECTS.

Brneperie 3To siBAeHHMe GBIAO OTKPBITO W M3Y4eHO y HUHQY30pui,
B YaCTHOCTH Y WSBECTHOH Ve HaM HHPY30pUH-TYPEAbKH, O CTPOSHHH
koTopoit noapobuo rosopuroce sbime (em. crp. 33 u pue. 15). Dtu ungy-
30pHH PA3MHOKAKTCA B OOBIYHBIX YCAOBHAX HYTEM IIPOCTOTO JEACHHS,
0JAHAKO, B HX KYAbTYpax BpeMs OT BPEMEHH VJZaeTcid NOAMETHTD
W APyroff mpouecc — UMEHHO COeZWHEHHE MX [ONapHO, M[PH YeM,
fIONIA2BaB B TAKOM BHJE HEKOTOPOE BpeMs, TakHe WHQY30pUH PacXo-
AATCA W HAaYHHAIOT CHOBA PAasMHOXKATbCA GECHOABIM MyTEM. JTO Cha-
puBaHUe HH(Y3CPUR MOAYYMAO Ha3BaHMe KOHDbIOT all¥M U, H OKa3aA0ChH,
YTO OHO HACTymaeT V° KamJOoro BHAA TOCAE ONPEJEAEHHOrO UYHCAZ
AGAeHHH, TIPH YeM, eCAM Kakue-HUOYZb YCAOBHS MEIIAIOT KOHBIOrALMH
(sTOro MO#HO JOCTHUTHYTD, HANpPUMep, YCHASHHHIM [HUTAHHEM), TO
usdysopun OOHapyKHBarOT pAL AePEKTOB B CBOEM CTPOEHHH: OHH,
KaKk TOBOPUTCH, CTAPelOT, U, HAKOHEeU, BCA KYAbTYPa BBIMHPAET.
Taxum o6pasoM, koHbIOralus OKasbiBaeT Ha HH(PYsopuil 06HOBAAKO-
ee HMAM OMOAamMBaNOUlee AelicTBHE, TaK 4YTO, €CAM OEa CBOeBpe-
MEHHO HEe MPOHCXOZUT, TO HAcTymaeT CTApPEHHE M, HAKOHEL, CMEPTb
KAETKH.

KakoBbl ke 0aHaKO Te BHYTpEHHHe [POLECChbl, KOTOPLIE MPOUCKOAAT
fIpH KOHBIOTALMM M BbI3bIBaIOT OMOAaxupanue KaeTku? (Oxasbisaercs,
¥ 34ech AEAO CBOJHTCH IIpemkJe BCEro K XPOMATHHY, [PH YeM MPOHMCXO-
AAlLUe NP HTOM MPOLECChl UYPEe3BbIYaHO HAMOMUHAIOT ABACHHSA CO3pe-
BaHMA MOAOBBIX KAETOK M ODAOZOTBOpEHHE.

Y nudysopuit, kak MBI 3Haem y:e, umeeTcss OGBIKHOBEHHO O ABa
sAgpa: OOAbIIOE HAHM MaKPOHYKAEYC H Mai0€ HAH MHKPOHYKAEYC — mo-
CAEAHEE-TO W HrpaeT TAABHYI0O POAD BO Bpems Koupioragué. [locae
TOTO KaK ABe KOHDIOTHPYIOIUME HHQYSOPHH IPHAOKHAUCH APYr K Zpyry
csouMu OprommpiMu cTopoHamu (T.-€. TeMH, rJe HaXOAUTCH POTOBOE
OTBEPCTBHE), MAKPOHYKAEYC HAYHHAET Pa3pyIaThbCH M, HaKOHel, HCueaaerT
(=M. pmc. 53, rae M o6o3nauaer ocTaTKM MakpouykAeyca). Manoe
S4p0 WAM MUKPOHYKAEYC JEMNATCS B 9TO BpeMA JBa pasa H paclajaercs

®
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y Kamaoit wapysopun Ha 4 sapa (puc. 53 —1), U3 KOTOPBHIX TPH TaKie
paspymaroores, nolobHo Makporykaeycy (MH), a yeTBepTOE JEAMTCHA elue
pas Ha JBE YaCTH, KOTOPbIE MOMHO Ha3BaTb MYMCKMM MAM CTPAHCTBYIO-
WHM M MEHCKHM HAM HemoABWiHBIM szpamu {(puc. 53 —2). IHenckoe
¥AM HenogBuikuoe sigpo (H.1.) ocraeTca B Teae Kamjofi M3 uH(Yysopuil,
My&CKOE e HAM CTpaHcTByiomee sipo (C..) mepemeuiaercs B TEAO
Apyroff M3 KOHBIOTHPYIOIIUX HHQY30pHUil H CAMBAETCS C €ro KEHCKHM
SAPOM, T.-€. Y HAX [POMCXOAUT OOMEH CTPAHCTBYIOWMMH 5iApaMy
M Kakjag u3 moJobmpiX ocobeit ofpasyer B cBOEM Teie HOBOE AP0,
COCTOSAIEE HANOAOBHHY M3 CBOEr0 H HAMOAOBHHY M3 YYHOro XpOMaTHHa
(puc. 53 —2u 3). Dro AApPo M zaeT MyTEM JeAeHHA HAyaAO HOBOMY

Puc. 53. Konvrowyus y uripysopuu mycbessru: MA — OCTATKH MaKPOHYKAEyCa, MIT —
paspymajommecs SACTH MHKpPOHyKAeyca, H.l. — HeNogBHmHOE AP0, C.fA. — CTPAHCTBYIO-
oiee Axpo,

MaKpOHYKAEYCY M MHKPOHYKAEYCY KamJoi MH(DY30pUM, NOCAE Yero Io-
CAEAHME PACXOAATCH M KOHbIOTAUHS 3aKaHYMBAETCH.

'‘Cx04CcTBO ¢ 203apoblLEBEIM [€PHOAOM PA3BHTHA MHOTOKAETOYHBIX
AMBOTHBIX 3J€Cb, KOHEuHO, oueHb Goapmoe. Kax kamabii U3 MoOAOBbBIX
NPOJYKTORB BO BpeMsi co3peBaHud u3baBaseTcs OoT Tpex yeTBepTel croero
CTaporo XpoMaTHHa, TaK dTO NPOHCXOZUT M B HadaAe KOHbIOTAUHH MO
OTHOLIEHHIO K IIOAOBOMY SApYy HH(MYy30puit —HX MHKpOHYKAeycy. Kak
3aTeM OCTaBluMiica B Afllle MAM HUBUMKE XPOMATHH COSJHHAETCA C TaKHUM
K€ KOAMYEeCTBOM XpPOMaTHHA OT APYroil ocobu, Tak 3TO XKE HMEET MECTO
¥ BO BpeMs Koubkorauud. Kak, HakoHel, O6GHOBAEHHAs B pe3yAbTaTe I0-
cAeJHEro mpouecca HHPY30pUa NPOU3IBOIUT OECNOABIM IIyTEM MHOKECTBO
nojobupix cebe ocobell, Tak M ONAOZOTBOPEHHOE AHLO pasiersaeTca
3aTEM Ha IPOMAajHOE YHCAO KAETOK, COCTaBASIOLIMX TEAO MHOIOKAETOY-
Horo opranmsma. CaezoBareibHO, 06a npoyecca TORAECTBEHHbI: KOHBIO-
rauus uHQysopuit npejcrasater us ceba Hacrodyuit mMoAoBoll axT, a
ONAOJOTBOpPEHNE H MPeUIecTBYIOUIHEe eMy NPOLecChl CO3peBaHHA BBHI3bl-
BalOT OMOAOJEHHE HUAM OOHOBAGHHE TOH KAETKH, KOTOpas JaeT HadaAo
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HOBOMY OPraHHU3My NyTeM H3BECTHBIX TEepPerpynnupoBOK B XPOMaTHHE U
CAMSHHA 3TOrO BEILECTBa OT ABYX PasAUYHBIX 0COO6eEl.

Heabss He oTMeTHTD, UTO ¥ MHOIMX HPOCTEHIIMX MOAOBOH aKT MMeer
xapaxTep, eme Oonree 6AM3KMII K ONAOJOTBOPEHMIO MHOTOKAETOYHBIX
CYIIeCTB, TaK Kak BO BPEMA HEro NPOHCXOJAUT YK€ He BPEeMEHHOe, a
NOCTOAHHOE CAHMSHHE JABYX ocobelfl B OZHYy C TakuM XK€ CAMSAHHEM M HX
aaep. OTH CAyyYa¥, B OTAMYME OT BPEMEHHOH KOHBIOralWM, Ha3BIBAIOT
konyaanueii. Haubonree uurepecso, uro uMHOrga npu KOMyAALHH
PCAYKLHSA XpOMATHHA [IDOMCXOJAMT NYyTEM BbIJZEAEHUS peJyKIHUOHHBIX
teren, kak y sfima. Cayuafi aToro poza mpi puaum Ha puc. 54 vy

Puc. 54. Konyaauyus y coameuruwxa: P — BoijeA€HHE pejyKIHMOHHOrO Teibua; P.T.-—
PEAYKIMOHEBIE TeAbla; A — AJpO, NOAYYMBIIEECH CAHAHHeM sAjep ABYyX ocobed; AJl. —
ero JgeieHHE.

0AHOTO H3 INPOCTEHIINX, HUMEHHO Y CcoAHeuHuka (6AM3KOro K KOpHe-
HOXKKAM, K KOTOPBIM, KaK Mbl 3HaeM, oTHocaTcst amebbr). Jma xomyan-
PYIOILMX COAHEYHHKA CAMBAIOTCA APYT € JPYroM M OKpymaroTca obuieil
o6orouroir (1, 2), azpa mpubAMmarOTCA Hapyxsy M BHITAAKHMBAIOT 4acTh
CBOEro XpoOMaTMHa B BHAE HamnpaBuTeAbHbX Teael (3, 4), mocae uero
CAMBAIOTCA APYr € Apyrom B OjHO ofbiiee AJpo HOBOH ocobu, BO3HH-
kaoulel u3 AByx crapeix (5), npu 4dem ara ocobb ceiyac ke NPHCTY-
naetr K Aeaenuio (6). B mexoroppix u3 Takux caysaes yazaroch moz-
METUTb M PEAYKIHIO XPOMO3OM JO MOAOBHHHOI'O YHCAA.

Ecau, naxoHeny, npu6asutb, 4TO Y MHOIHX OJHOKAETOYHBIX CYLIECTE
KONYAUPYIOT HE OHH CaMH, a Te CHOPbl, HAa KOTOPHIE NpPEeiBapPHTEABHO
pacnajaloTcs Takue npocreimue (Takue COPb MOXKHO HA3BATh MOAOBBIMH
CMOpaMu, XOTA dYalleé MX Ha3blBAIOT FaMeTaMM), NpH 4eM HHOrJa
OWMNRL crmopbl HAM TraMeTbl OpiBalOT pasAMYHOH BeAHuMHbI — GOAbmINE,
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COOTBETCTBYOINHe sAliam, ¥ Maiele, OTBeYajolllMe KHBUMKAM, TO CBASb
MOAOBOTO aKTa MPOCTEHIIHX € OMAOJOTBOPEHHEM MHOTOKAETOYHBIX CY-
EeCTB U INOCTENeHHbIH Nepexol OJHOrO B JApPyroe cCTaHET COBEPIIEHHO
ACHDIM.

Ha sToM MBI MOXEM M 3aKOHYUTh PACCMOTPEHHE JO3aPOAbIIEBOrO
nepuoda Pa3sBUTHSL OPTaHH3MOB, T.-€. CO3PEBaHHA IOAOBBIX MPOAYKTOB
M OTMAOJOTBOpeHHsi. JeTand ero HECKOABKO pasAMYHbl Y Pa3AMYHBIX
(GopM — B 4ACTHOCTH B PACTHTEABHOM LIAPCTBE JEA0 OOCTOHUT HE COBCEM
TayK, Kak B /KHBOTHOM, HO 3TO BCE€ HMEHHO YEKE JE€Tand, [NOYEMY MbI H
He OyseM Ha HHMX OCTAaHaBAWBATHCHA, a OCHOBHAfA CYLIHOCTb OCTaeTcs
BesJe ToH ke camoit, T.-e. TIpH ITOM JOCTHraeTCHA IEpejaiya HOBOMY
OpraHu3My CBOHCTB JABYX CTapbiX OPraHusMOB— OTUa M MaTepH, MPOHcC-
XOAHUT 06HOBAEHHE HAH OMOADJICHHE TOH KAETKH, KOTOpas IMPOUIBOJUT
HOBYHO ocobb H, HaKOHEL, Bﬂ3ﬁyﬁi4aETcH caMoOe pa3BHUTHE HOCAE.E{HE:I?I.
Bamubie npeumymecTsa, CBA3aHHbIe HMEHHO C OMAOZOTBOPEHUEM, AEAAIOT
Tenepb BIIOAHE NOHATHBIM, MoyeMy HH 6ecnonoe pa3MHOXEHHE, HH nap-
TEHOTEHEe3 He MPOJOoAKaloTcA OeCKOHEeYHO, a Bcerja d4YepeayroTcsa C Ha-
CTOAIIIHM IOAOBBIM QA3IMHOAMEHHEM, B KOTOPOM OIMAOJOTBOPEHHUIO TIPH-
HaAACHHWT rAaBHaAA pPOADb.

PaszpaTHe 3apoabima

Henocpe gcrBenno BCcaez 3a 0mAOZOTBOpEHMEM HaYMHAETCS 3@ p O -
AbImIeBbili MepuOs pPas’BUTHA, NOPOJOAKAIOUWIMACA BIAOTH JO
BBIXOJa OpraHusMa M3 sfiga. lak Kak IIOCAEJHEE Jame B MOMEHT
ONAOJZOTBOPEHHUS ABASETCA OJHON EZWHCTBEHHON KAETKOM, a B3pocAbiii
OPraHM3M IO BbIXOJe M3 sifila He TOABKO COCTOMT H3 MHOTHX KAETOK,
HO M M3 PasAHYHBIX TKaHel M OPraHoB, TO BO BpPeMd 3apPOJBIIIEBOTO
nepuoja JOAXHBI OBITb paspelleHbl gBe 3aJjayH: Mpexje BCEro sHLO
AOAMHO PACNacCTbCA HMAHM PAa3sAEAUTbCA HA MHOTO KAETOK, a 3areM ¥
TAKOTO MHOTOKAETOYHOI'O 3apo/blilia JOMKHBI IPOU30HTH HU3BECTHBIE H3-
MEHEHHA MAHM, Kark TroBOpPAT, AuGOepeHUUpPOBKa, B pe3yAbTaTeé KOTOPOH
A3 0JMHAKOBBIX NEPBOHAYAABHO KAETOK M BO3HHMKAIOT Pa3AHYHbIE OpPraHbl
H TKaHH B3POCAOrO OPraHUsMa.

[leppas us oTux 3agay—npeBpaieHHe OJHOKAETOYHOTO sAlpa B
MHOIOKAETOYHOI'O 3apojbilia — JOCTHIAaeTCA IyTeM JAEASHHA €ro Ha
60AbIIOE YHCAO KAETOK, NPU YeM IPOAYKTHI STOTO AEAEHHS He pacxo-
AATCA APYr OT JApyra, a COCTaBAAIOT Bce BpeMsA obuiee leAoe, Hasbi-
Ba€MOE 3apOojblIIEM. -3aTe€M B 3apOoJbllile HaCTyNAaeT pPsJ AOBOABHO
CYIIECTBEHHBIX H3MeHeHuH, npu yem o6pasyloTcad Tak HasbiBaeMble
3apoJbIIEBbIE CAOM WM M3 HHX Yike BOSHHKAIOT OpraHbl M TKaHH B3pOC-
AOTO HHMBOTHOTO, YeM JOCTHI'aeTC# BTOpas 3aJadva pPasBHUTHA.

JApobrenne snitpa.

Jderenue afiya ma ueablit pas OZMHAKOBBIX NIEPBOHAYAABHO KAETOK
6bin0 otkpmTo Aer 100 TOMy Hasaz, T.-e. eme A0 BOSHUKHOBEHHSA
KAETOYHOH TEOPHH, M MOAYYHAO HasBaHue A4000A€EHHA, NOA XOTOPHIM
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OHO M3BECTHO ¥ Tenepb, ipH yem Dap coBEpUIEHHO npaBHMADHO HCTOAKO-
BaA €ro CMbICA H 3HayeHHE.

Hauboree THnuunO ¥ TpaBHABHO IIpOTEKAaeT ApPOOAEHHE Y Aul,
B KOTOPbIX [HTATEABHOTO KEATKA OYEHb MAAO MAM JaKeE COBCEM HET,
Kak Y MHOTHX HMBIUMX MKMBOTHBIX HAH Yy HMBOpPOJSWHX (opm (cm.,
maup., puc. 35). Beaeg 3a causEmem MyXKCKOro ¥ KEHCKOro sizep Mo-
Aydaionleecsi B pPe3yAbTaTE 3TOrO SAPO ONAOJOTBOPEHHOro siina, Kak
Mbl VAK€ TOBOPHAM BBbIIIE, Ceiyac ke JeAuTCa OObIUHBIM KaDHOKMHETH-
yecknm nyTem (em. puc. 52— 6) u
BCAEJ 3a HTUM JEAUTCS [ONOAAM H BCE
AALO, TAK YTO MOAYYAEeTCS ABYXKAETOY-
HBIfl 33apOABIIl HAKM CTaZuid 2 KAETOK
(puc. 55— 12). Kamaas us stux aByx
KAETOK WAM IapoB JpobAeHHs, Kak HX
Oo6bIYHO Ha3BIBAIOT, JAEAHTCH 3aTEM B
CBOX0 OYepeab Ha ABE KAEGTKM M TO-
AYY2ETCH YeTHPEXKAETOYHBIH 3ap0bIli
nAn cragus 4 kaerox (pue. 55— 3).
[locreguue Tem xe nyTem jaror crepea |
8-(4), a satem u 16-xreToumyo cTa-
auo (5), Ha KOTOPBHIX KAETKH pacro-
AaralTCs yike B ABa 3Taxa. .3a cTa-
aueit 16 kaerok caeayer cragus 32
(puc. 55 —6), 64 u T. 4. KAETOK, NOKa
Takoe Jpolsauieeca AHUO He npespa-
TATCA B HIapoobpasHyr0 Ky4ky OZHO-
POJHBIX KAETOK, BHYTPH KOTOpO# He-
peiko umeercs csobogHOE NPOCTpPaH-
CTBO, Ha3bIBAEMOE MOAOCTBIO JApobae-
HUS .

dtor BUa APOo6AEHNSA, TIPH KOTOPOM i
afigo pasipobasieTcs Bce ILEAHKOM HA gmz. 55. [loanoe u pasromeproe Zpo-

Aenue: 1 — uepasjgpobusmeecs AHo;

COBEPINEHHO OJMHAKOBBIE KAETKH, Ha~ 9 __ croaus ooy 8- cragus gersipex:
3blBaE€TCA MOAHBIM H PAaBHOMEpP- 4—cragua 8-mm; 5-- cragus lﬁp-m
auM. OQauako, ecam B sifiue cogep-  6—cragua 32 mapor gpobrenms.
KHUTCS TMHUTATEAbHBIR XKEATOK, 3Ta mnpa-
BHABHOCTD M paBHOMEpPHOCTb JApobAienus Hapywaercs. Daarojaps
TOMY, 4TO KPYOHHKH MHEATKa, Kak Ooaee TaxeAndi Mmarepuan, CKo-
OAAKOTCH BCETrJa B HHXHEH mnonosuHe sfiua, oTTecusas Goapmylo dYacrtb
npoTonAasMpel ¢ sapoM Keepxy (cm. puc. 34), mmmmee mnoaymapue
afila HEe MOMEeT JeAuTbes Tak ObICTPO, Kak BEpxXHee, H MOAyYaro-
IIMECS M3 HEero KAETKM UAH Iapbl JAPO6GAEHHST OKasbIBAlOTCA KpylnHee
u Goraye MEATKOM, YeM Te, KOTOpble MPOHCXOAAT U3 BepxHel NCAOBHHBI
aina, raze MeaTka Het: ZpoGreHne CTAHOBUTCH MOAHBIM, HO He p aB-
somepubim (cm. puc. 56). Haxonen, ecan xeatka B sbime ocoberHo
MHOI'O, TO HUXHAA TOAOBHHA fAllla, NEpENQAHEHHAs 3THM IMTUTATEAbBHBIM
MaTepuaiOM, OKasbIBAaeTCA He B COCTOsHHUM Gonee ZpobUTbCs: pacna-
JAAETCA Ha KAGTKM HAM IIapbl JApoOAEHMA AMIIb BEPXHAA YacTb Aliua,
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kaKk 3TO M306paxeHo Ha puc. 57, Tak YTO B KOHUE KOHUEB MOAyYaeTcH
AMIIb UIANIOYKA MEAKHUX KAETOK Ha [OYTH Hepas’ipoOuBuieMcsa e Ke
(3, 4). Dror BHA ApobGreHHT HOCHT Ha3BaHHE YAaCTHUUYHOTO.

1.

Puc. 56. J[loanoe u nepasmomeproe agpobaienue: craguu 4-x (1), 8-u (2), 16-u (3)
B 32-x (4) xaeror, U3 xoroppix HuHmHue (MA) Goabme, sepxune (M) membmze.

Tem ve menee, no xakomy 6Bl W3 DTUX THIIOB HHU NPOTEKaAO0 APO-
GaeHune, ero CymHOCTb OCTaeTCA OAHOH W TOH ke, U BO BpeMA 3TOro
nponecca NPOUCXOAUT pacnajeHHe OZHOKAETOYHOro sAflla HA KY4KY 0J-
HOPOJHBIX KAETOK, MeXKJY KOTOPBIMH €lle HeT B 3TO BpeMsa 3aMeTHOro
pasaeAeHHs TpyJa.

[lo oxoHuawuu JApo6GAeHHA HAaYHHAETCA ZU(DPEpPEeHIUPOBKa 3apoJbllia
Ha ~»niiCTBeNHble JaHHOH (opme opramst u Tkawn. (OgHako, 4HCAO He

2

Puc. 57. Yacmuunoe gpobaerue: cragum ozmoik (1), smyx (2), meckoabmux (3) i Muo-
rix (4) xaerox; M.J. — noaocts gpobreHms, . — MEATOK, JH.K.— KAETKH B HeEM.

TOABKO OpPraHoOB, HO Jakeé HX CAaBHBIX CHCTEM, Kak Mbl BHJEAH Bhille,
B XHBOTHOM LapCTBE JOBOABHO BEAHKO, H OaAarojaps sTOMy 3apoablil
pacmajaeTcsi NPEABAPUTEABHO Ha HEOGOAbIIOE YHCAO NAACTOB HAH
CAOEB — CBOEr0 poja NMepPBHYHBIX OPraHOB 3apOJbIlia, a OHM Yyike JaloT
Hayai0 BCEM OKaH4aTeAbHbIM opraHam rotoBoH ¢opmbi. [losTomy cae-
Ayrouui 3a JpobaenuemM nepuos 3apOAbINIeBOI'O PAa3BHTHH HA3bIBAKOT
nepuoJoM O6pa3oOBaHHMA 3apOJBIMEBHIX CAOEB, a yke 3a
HHM cAegyeT oOpasoBaHHE OpraHoOB.

3apoapumensie cAoH.

AAn Bcex MHOrOKAGTOYHHIX HHMBOTHBIX, B OTAUYME OT MpPEACTABM-
TeAell PACTUTEABHOTrO [apCTBa, XapaKTepHO pPa3jEAEHHEe HX OpPraHOB
Ha ABE [A4BHRIX TFPyNObl: BHYTPeHHUE M BHeuwHHe. DB cBasu ¢ atum
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y 3apojblilield BCeX KHBOTHBIX IOCAe JPOOAEHHsA BO3HHKalOT IIpexje
BCEr0 ABa TAABHBIX 3apOJBIIIEBbIX CAOA: HAPYXKHBI M BHYTpeHHHi,
6Aarojapst yemy 3apoabiml npuoGperaeT AByCAoiiHOE crpoeHue.
Apobrenue, kKak yixe YNOMHHAAOCh, 3aKaHuWBaeTca cTajued, co-
crosliel us mwapoo6pPasHOro CKONAEHNs OZUHAKOBBIX KAETOK C MOAOCTbIO
euyTpu (puc. 58 —1): B aTo BpeMsa B 3apojpllle HeT elle OCOOBIX
CAOEB MMM, BepHee, OH OJHOCAOEH, TaK KaK BCE €ro KAeTKH cOOpaHbl
KPYrOM LIeHTPaAbHOH MOAOCTH B BHJE CTEHOK Irapa. Bcaej 3a Tem
OZHA U3 TOAOBHH TaKOro miapa BPOCTaeT HAH Kak Obl BOAYMBAETCS B
apyryio (puc. 58 —2) u obpasyer BHyTpeHHu#l caoit sapozeima (B.C.)
2 OCTAIOLLASCA HEBNAUEHHOR YacTb CTaHOBUTCA €ro HapyxHbIM croem (H.C.),
npu 4YeM TNOoAOCTb Jpobaenus (W.1.) CBOJUTCA B 9TO BpeMi J0 YBKOR
WEeAH HAH TPOCBETa MEXKAY
3THMH JBYMS  3apojbllle-
BbIMH CAOSIMH MAH NAQCTaMH.
ABa rAaBHBIX 3apoJbl-
WIEBbIX MAACTa— HaPYKHbIH
1 BHYTpeHHUi — HabAr0Ja-
I0TCA TpHU pPa3BHTHU BCEX
MHOI'OKAETOYHBIX AHBOTHBIX.
Crocobel ux obpasosanus,
KCHEYHO, HECKOABKO OTAH-
yaloTcA Jpyr OT JApyra y
PaBAMIRBIX DOPM, TPH TEN Puc. 58. Oanocaoiinvui (1) u gsycaoiireii (2)

H 34€Cb, Kak IpH JpO- aapoguiuin: I[.§. — NOAOCTE npcﬁ.&ennn; .0 - Ha-
6AeHHMH, He MaAyl0 pPOAb  pymebii; B.C,— BHyTpeHHUI caol; [LE. — TOAOCTD

HI‘P&ET 6041,51“6& HAKM MeHB- NePBHYHOMC KHINETHHEKA; H-F.—*EBPBH'-II-IM]?I por.
mee OOraTCTBO AHL KEAT- '
koM. OgHako, Kak 6l 5TO HH POUCXOZUAO, 32POABINI OGBIKHOBEHHO OKa-
3biBaeTcd BCAeZ 32 JpoOAeHMEM ABYCAOHHBIM, T.-e. COCTOAIWIMM U3 Hapy:i-
HOr0 ¥ BHYTPEHHEro 3apojbllIeBOTO IAacTa, KOTOpble GBIAH OTKPBITH U
omucanbl eqie bapom. Heanss me ormerurs, uro Takue sBycaoiiubie 3a-
POABINIK BbICIIMX (OPM BeCbMa HAMOMHHaIOT TIO CBOEMY CTPOEHHIO HH3-
HIMX IpeJCTaBUTEAeHl MHOIOKAETOYHbIX KHBOTHBIX H3 THUNA KHULIEYHO-
NMOAOCTHBIX Bpoje 3Hakomoit Ham ruzpet (puc. 4). Teao ee rtakme
COCTOHT, KaK Mbl 3HaeM, U3 2 CAOeB-—HapyXKHOTO M BHYTPEHHEIo,
OKPY#AaIoIIEero NHIIEBAPUTEABHYI0 [OAQOCTb, OTKPBIBAIOIIYIOCA Hapy®y
PTOM, BOKPYI KOTOPOIO CHJAT LuymaibUa. Y ABYCAOHAHBIX 3apobrmief
BHYTPEHHHH CAOH Takme OKpyxaeT ocobyro moaocts (cm. puc. S8—ILE.),
KOTOpas MNO3Xe MNPEeBPAINAETCA B MOAOCTb KHIIEYHHKA, MOYEMY €€ M
HasblBalOT MOAOCTbIO NEPBUYHOTO KHIIEYHHKA, ¥ OHA TOXE OTKPBIBAETCA
HapyAy NOPU HOMOLWIM OCOGOrO OTBEPCTHA MAM MepBHYHOro pra (ILP.)—
KPYIOM NOCAEAHEr0 TOABKO HHKOTJa He GBIBaeT WiynaAel, Kak Y THAPHL.
Cxoactso 910, KK MBI JaAblie YBUAUM, NpeicTaBAgeT Goablof UHTEpEC
M MMeeT BakHOE 3HaYeHHE,

Ecan geao uger o passutun Kakoro-€ubyab NPeACTABUTEAS KHUIIEHU-
HOMOAOCTHBIX, TO JaAbHejimeil An@depeHUUpPOBKR JBycAoliHOro 3400~
Abilla yxe HC MPOUCXOJWT, # OH JOBOADHO CKOPO TMpespailaeTes BO
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B3pocAyio Qopmy. Huaue ofcrour gero y npejcraBuTerel Bcex
BBICIIMX THOOB: Yy HX 3apozpiuefl HapyxHblif ¥ BHYTPEHHMH CAOH pac-
NajaloTcs elle Ha PasAHYHOE YHCAO OcOO6biX 3a¥aTKOB, KOTOPHIE MOKHO
Ha3BaTb NMEPBHYHbIMYE 3aYaTKaMH, a NMOCAeJHHE YKEe JAI0T HAa9aAO OKOH-
YaTeAbHbIM OpraHaM. 1ak, y TOro
4YepBs, K KOTOPOMY OTHOCHTCA Haill
puc. 59, Bcaes 3a crajueit AByCAOH-
Horo sapojpiiia (1) moayuaercs cra-
AW C 4YeTbIPbMS IePBHUYHBIMM 3a-
gyatkamu (2): OAMH W3 HUX ABAAETCH
Hapy®HBIM cAoeM (H.C.) apyroi —
BHYTPEHHUM cAoeM (B.C), TpeTHii —
ACRAMM MeXAY HUMH CpejHHUM
croem (€.C.) u uermepThIH — 3ayaT-
KOM TOAOBBIX opradoB (m.3.). Kam-
AbI M3 DTUX 3aYaTKOB MAET Ha NO-
CTPOGHHE OIPEAEAEHHBIX OPraHOB:
HAapYHHBIH CAOif JaeT KOXY, HEpB-
HYI0 CHCTEMy ¥ OpraHbl YYBCTB,
BHYTPEHHMH — GOABIIYIO YaCTh KH-
WeYHMKa, CpejHHit — MyCKyAaTYpY,
a y apyrux Qopm u pAL BHYTPEH-
HHX opranoB (KPOBEHOCHYIO, BbIje-
AHTEADHYIO CHCTEMY H Ap.), NOAO-
BOH Xe 3aYaTOK MPOM3BOJUT IOAO-
Bbl€ KAETKH.

AAs  3apoablIeBBIX  CAOEB B
M6 PHOAOTHH CYLWIECTBYIOT ClIeHaAb-
gble Ha3BaHMS: HapyXHBII Ha3bI-
BaeTCsI BKTOZepPMOil, BHYTpPeH-
HUil — s HTOJepmoi, a cpea-
; it — me3o sepwmoit. Cragus
Puc. 59. Oébpasosanue nepauunsix sa- OZHOCAOHHOTO 3apOJbIlIA, KOTOPbI
4AMKO8 Y 34p04bllud HWepsA CALUMMBbL: daKaAHYHBaASTCAHA ApDSAEHHEM, Ha3bi-
1 — \sycaoftnpiit sapogomy 2 —sapo- paercs 6GaracTyao#, a ABycAaoH-

Al ¢ HECHOADKMMH HEPBHthIMH Ba- Hblﬁ 33 0 Im — T ac T -Hl. O ﬁ.
yareimy; 1.0, — Hapy&HbI CAOH; B.C.— ok Py

suyrpetmii crofi; C.C. — cpenmui caofi; DUPOYEM, STH JeTaru He Ipejcra-
I1.3. — MOAOBOM sauaTok; ILP. — nepeuy- BAAIOT AAd HaAc 3jech ocoboro wH-
HBIil POT. Tepeca.

Pasputue 3apogpiua U3 OMAO-
A0TBOpeHHON sfeKASTKM Yy paCTeHHH CBOJUTCA K TEM &€ TpO-
ueccaM, Kak M B KUBOTHOM LlapCTBe, T.-e. 3Jech siillo cnepsa
pacnajaeTcss Ha pPAZ KAETOK M TIOAYYaeTCss MHOTOKAGTOYHBIA 3a-
poAbIlll, & 3aTeM B HEM MOPOMCXOZUT 000cOoOACHHE HAH, KaK [OBOPAT,
AudepeHuIHPOBKa PasAHIHBIX OPraHoOB. Oauako, B cBfasu ¢ 6Goaee
NPOCTHIM CTPOEHHEM pPaCTHTEABHOrO TeAa M COCTABOM €ro AHIIb H3
OYeHb HEMHOLHX OpPraHOB BCE€ 3TH MNPOllecChl MPOTEKAT 3JECh 3HaYH-
TEABHO Tipolle. Y pacreduil HET HUYEro mnoz06HOrO 3apObINIEBLIM
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CAOSM WMAM TIEPBHYHBIM 3adaTKaM XKHBOTHBIX, TaK K&K y HHX HET pas-
AMYHA MEXAY BHEIIHHMHU ¥ BHYTPEHHHMH OpraHaMi, Ja M TAABHDBIX-TO
OpraHOB, KaK Mbl OTMEYaAM Bbllie, BCEro TPH —- KOPEHb, cTebeab K
aver. OrTyacTu 6Aarozaps nNpocToTe JAHHBIX NPOLECCOB U3YUYEHUE ITOH
CTOPOHB! XHU3HHM pacTeHHH MaAO NPUBAEKAAO BHUMaHue OOTAHHKOB, U Y
HUX HEAb3s roeoputsh 06 amOpuoaorum, kak o6 ocoboli gucuunAuse,
KOTOpasA HrpaeT, HAIMPOTHUB, OYEHb BaXHYIO POAb CPEIU Pa3AHUYHBIX 30010~
THYECKHUX AWUCLHMIAHH.

Meramopdos.

Y uweroro psga (opm Bpoze dYeAOBEKa, BBHICIIMX [NO3BOHOYHBIX H
T. A., KOTZa pasBUTHe sklla 3aKOHYMAOCH, BBIXOJSIUEE W2 HEro HOBOE
cymecTsO B 06IIeM OYeHb MOXOE Ha B3POCABIH OPraHUIM AAHHOTO
BHJa U OTAMYAETCA OT HEr0 AMLIb MEHbLUIMMM pPa3MepaMH H HeJopas-
BUTHEM HEKOTOPBHIX OpraHoB (B ToM uucAe m moacemix). Oguaxo, y
MHOTHX JPYTUX XUBOTHBIX JeA0 OGCTOMT COBEPUIEHHO MHAYe: U3 giua
BHIXOJUT MOAOJOH OpraHusM, OTAUYAIOWIMICA PAAOM CYIIECTBEHHbIX OCO-
feHHOCTEH OT B3POCAOTO, MOYEMY €r0 H Ha3BIBAKOT AMYHHKOMH, mpu
yeM MOCAeZHAA JAOAXKHA MNOPOJEAATh PAJ H3MeHEHHH HAH, KaK TOBOPHAT,
npeBpalleHnd, OKa ZOCTUIHET BuAa cBoel B3pocaoi opmbi. Cayuan
3TOrO POJA Ha3blBAIOT PA3BUTHUEM C NPEBPAU[EHHEM HAHM Me-
ramop@o3oM, U 31ech, TakuM o06pasoM, k OBWUM AAS BCEX MHOIrO-
KAETOYHBbIX OPraHMU3MOB J03apPOJBIIIEBOMY ¥ 3apOJLILIEBOMY TiEPHOAAM
pasBUTHA npubaBasieTcs elle TPeTHH NepHOA-—NMOCAE3ap O bille-
BOrOo pPa3sBUTHSA.

Tunuusbii npuMmep pasBUTHA C TPEBPALLCHUEM MPEACTaBAAET coboro
pasBUTHe ASTywWIkd, usobpaxennoe Ha puc. 60, B kaxgom sfize uam
WKPUHEKE ASATYWKA pasBusaeTcsa 32apogbim (1), xoTopuii mo oxom-
YaHWHM 3aPOABIUIEBOr'0 PasBUTHS MNOKHAAET AMUO B BUAE AUYMHKY — BCEM
usBecTHOTO roaosacraka (2). B sro mpems on eme me umeer Hor,
YTO JAEAAET ero BecbMa MOXO0:XHUM Ha MaAEHbKYIO phiby, Ja U AbIMUT OH,
Kar pbi6bl, mabpamu, TOMEWIAIOIUMUCH B DUAE HAPYMHHDbIX [PUAATKOB
3a roaoBoii (3 —um). Bekope, oguako, Hapymupie maGpbl HCUE3aOT H
3aMEHSIOTCA BHYTPEHHUMH, NPUKPHITHIME, Kak y pbib, 0COGBIMH Kpbley-
kamu (4 - B.JK.), ¥ TOAOBACTHKOB BBIPOCTAIOT HOT'M — cuepsa 3aiuue (4),
a 3aTem u mnepeauue (5), mMOCAE uero OHW HAYMHAIOT JbIATH Yke He
KabpaMu, a AErKMMH, KaK B3pOCAbIe AArywku. Hakowey, aTa roao.
BaCTHKH TEPAIOT CBOM XBOCTHI M BRHINOASAIOT M3 BoAb Ha cywy (6, 7),
MOCA€ YETo MPEBpaIleHHe, MAM MeraMop(p0s, MOMKET CYHTATHCS B3aKOH-
YEHHBIM . -

[Toao6HOro poja NMOCAEZADOABINEBOE PA3BATHE CBOWCTBEHHO CaMbIM
pasAmMuHBIM (opMaM ¥ 0cCEEHHO YacTO BCTpPEYaeTcs y npeicTaBUTEAEf
HUBIIMX THUIOB KUBOTHOTO WAapPCTBA — KALIEYHONOAOCTHDIX, HIAOKOKHX,
yepBeill, MOAAIOCKOB M APYTHX. JAS MHOTHMX Tpynn KHBOTHOTO LapcTsa
TA MAM WHAjd AMYMHKAZ He MEHee XapaKTepHa, yeM HMX O06mwud naan
CTPOEHMsi. |aK, OYeHb PACIPOCTPAHEHHOH AMYHMHKON B THHNE KAMEYHO-
NOAOCTHBIX SBASETCA TaK HasbiBaeMmas [AAaHYAa, COCTOAAA H3 JRYX
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CAOEE U MOKpBITas Ha NOBepxHocTH pecHuukamu (puc. 46 —2); zas
MHOTHX pakooOpasHbIX upesBbYallHO XapakTepHa AMYHHKA, HOCAILAH

2

- - g ~F
i o
Puc, 60. Passumue rmyuucu: 1 — sapo-

Aeim B cryjeructoit oGorouke; 2 — rono-
BaCTHK OCBOBOJHACH OT 3TOH 060AOYKHM H
Aepaurca Ha Hel; 3-— roioBacTHK c Ha-
oysamMHE  xabpamu: 0 — oGoHATEABHOE
OTBEpCTHE, P — poT, Il — OPHCOCKH, 7K -—
napymebie #abpsl, 5.0.— 3aLHAH TPOXOL;
4 —mpapymubre maGprt WMCYEsAM, BHIHBI
sadaTKH 3aJHHL KOHEYHOCTEH, a Takme
OTBEPCTHE B IOAOCTb C BHYTPEHHHMH Xa-
Gpamu (B./); 5 —— MOABHAMCH ¥ TepejHie
XOHeuHocTH; 0O — MOAOJOH AATVIIEHOK €
OCTATKOM XBOCTa; / — NMpeBpalieHHe 3a-
KOHYEHO.

* Tamopdoza

Ha3BaHMe HayNAHyCa H HMEoLlas
3 mnapsl HoseK H HENapHBIH raas
(puc. 61) u 1. A

Meramopdos cBoHCTBEH Tak#ke
¥ HACEKOMbIM, IPH 4YeM OH ObIBaeT
BbIpakeH y HUX To Goaee, TO Me-
Hee MOAHO. B 0AHHX cAyyasx 34ech,
KaK, HalpuMep, ¥ TapaKaHOB, CBepY-
KOB, KAONOB M AQ., H3 AHLA BbIXO-
AMT AMYHHKa, JOBOABHO T[OXOXKas
Ha B3pocAyio (QOpPMY, HO HE HME0-
iass €wWe KpPbIAbeB ¥ HEeKOTOPBIX
APYTHX OpPraHoOB, KOTOpble IOCTE-
[IEHHO BbIPaCTAlOT BO BpPeMs MOCAE-
3apoAblLEBOrc pas3BuTHA. DB apy-
THX CAy4asx — Hanpumep, y 6abo-
Y€K, MYKOB, M4YeA, MYX H T. 4. —
AHUMHKA COBCEM HE[OXOXa Ha B3po-
CAYI0 (OpMYy W HMEEeT BHJ MHOIO-
HOTOro 4epBst (HANOMHHM [PO BCEM
U3BECTHHIX TyceHny 6abouek), u g0
npeBpallesdsi BO B3pOCAOE Haceko-
MOE OHa JAOAZHa MPOHTH 0cobyIo He-
MOABHAHYIO CTaAMI0 KYKOAKH (CM.
puc. 62). Cayuau nepsoro poaa
Ha3bIBAlOT HEMOAHBIM N pPEBpa-

WEeHHUEeM, CAyHaH Xe BTOPOTO
poja — MOAHBIM NpeBpame-
HHEM, TIPH YeM M TO H JPYyToe

SIBAEHHE IUHPOKO pACHPOCTPAHEHO
V HaceKOMbIX.

[lupoxoe pacnpocrpaHeHue mo-
CAE3apOAbIIIEBOTO PAsBHTHA HUAK Me-
3 CaMBIX Pa3AHYHBIX
Tpynnax MHBOTHOTO NapcTBa — OT
KHIMIEYHOIOAOCTHBIX 40 IIO3BOHOY-
HBIX — 0OBbACHAETCA TEM, 4YTC OH
\JpEe3BBIYAHO TOAE3eH KUBOTHOMY,
COKpallad ero 3apojblIIEBOE pas-
BHUTHE, KOTOpOe B 3TUX CAydYasx
3aKaHYHBAETCA paHblIe, YeM eCAH 6b!
meTaMop(o3a TPH dTOM HE ObIAo.
Jdero B TOM, YTC BO Rpemsa pas-
BUTHA B sille Kakjoe CYyLECTBO

Hauboaee 6e33alIMTHO OT BEAroB ¥ pasAMYHBIX BHEIIHHX HebAaronpHsT-
IblX BAHAHHI; KPOME TOro, HeM Jaiblle HJeT pasBuTue B salue, Tem
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6oapme B DOCASIHEM JOAXHO OTAAraTbesi MWTATEABHOTO MaTepHaAa,
YTO HEBBINOZHO H AAA CaMKM H AAf camoro saiua, JAeaas ero CAMiU-
KOM GOABIIMM U 3aMeTHbIM. DBce aTH HeBBHIrOAHBIE CTOPOHBI MCYE3AIOT,
€CAH 3apOJbIMIEBOE PA3BUTHE OKAHYMWBAETCA HECKOABKO
paHblle, M He BIOAHEe eule CHOPMHUPOBAHHBIK OpPraHHU3M
3aBepNIaeT CBOE Pa3BUTHE NpPU NOMOWIM psAja Npespa-
weHuil, T.-e. Beas yxe cBOOOIHO-TMOABMKHYIO KH3HD.
Boiine mMbl oTMedanu yike, uTO Ha OJHOH U3 crajuid
CBOETO 3apOJABbIIEBOTO PA3BHTHA, HMEHHO Ha CTajuu
AByCAOHHOrO 3apogmilla, BCE BbICHIME KHBOTHbBIE Ha-
MOMMHAIOT HUSIIMX W3 THUMA KUIIEYHOMOAOCTHBIX. JTOT
()akT OTHIOZb HE ABASETCS EeJUHHYHBIM H 1nozo6Hble
emy HabAwozaioTca He pa3 BO BpeMsa 3apOABIIEBOTC Py 61. Awwun-
PA3BUTHA MUBOTHBIX. 10 KE caMoe NPUXOJUTCA OTME- xa paxocobpas-
TRTb H AAA HEKOTOPbIX CAVYAaEB IIOCAS3APOJBILIEBOrO  HOWO—HaymAuyc.
pa3BUTHA, O KOTOPBIX Mbl Y€ YIOMWHAAH. 1ak, B Hadaae
cBoero MeTamMopdosza TOAOBACTHKH AATYIOKM H 0O Qopme Tera H 1O
cnocoby JblxaHWA BecbMa HAllOMHUHAICT MPEeJCTABUTEAEH HU3IIEro KAac-
ca MO3BOHOYHBIX, UMEHHO
pb1b, a 3aTeMm OHM HEKoO-
TOPOE BPEMA COXPaHSAIOT
XBOCT, KOTOPOI'0 AHIle-
Hbl B3POCAbIE AATYLIKH,
HO KOTOpPbIH CBOHCTBEH
HU3MUM TpeJCTaBUTEASIM
OJAHOTO C HHMH KAacca,
TaK HasbhlBaeMbIM XBO-
cratbiM am@ubuam (Tpu-
TOHBI, caramas,jpbt). Muo-
rOHOI'HE AMUYHMHKM Hace-
KOMBIX BO MHOI'0M CXOZ-
Hbl € JPYrHM KAaccoMm
YAEHHCTOHOIMX  EHUBOT-
HbIX, TaK Ha3blBaeMbIMHU
MHOTOHOMKaMH, KOTOpbIe
no cpoe#f opraEusalUu
CTOAT HHKE HACEKOMBIX.
K »stum Becema wunTe-
PEeCHbIM H BaXHbIM (Qa-

KTaM MBI ZOAXHD! Gyaewm Puc. 62. Babouxa kanycmruya: vasepxy — camxa {2),
€€ BEPHYTBCA B AAAD~  guuay — camen (d'), cAeBa BHHSY — ryceHmya, cHpasa
Heflluem, KOrJa CTaHyT BBEPXY — KYKOAKA,

ACHBI HX CMBICA H ZHa- _ )
YeHWe, a Ha 9TOM MOMKHO H 3aKOHYMTb Halle PACCMOTPEHHe TAaBHEH-
TWMX (QAKTOB MCTOPMM Da3BUTKEA OPraHH3MOB,




F'AABA WECTAA.

Hacaeacrsennocrs.

Hacaeagersennocts, — Ymospurernnnie Teopun macnejersenHocrst. — Hacaegerseunocers
npuobperernbix ceolicrs, — 3akonnt Mengean. — Menzeanss. —3axon Menzern n xpo-
mozombr. — Onpejerenne noaa. .

HacaegcreennocTs.

B npeabigylueit rAaBe Mbi MO3HAKOMMAMCH C Pa3sBHTHEM OPraHH3MOB
¥ 3HaeM Temepb B OOIIMX Heprax, KaK M3 OJHOKAETOYHOrO fHIIa MOAY-
yaerca rorosaa ¢Qopma. (OgHako, BCeM, KOHEYHO, W3BECTHO, YTO [PH
PA3MHOKEHUH OT POJUTEALH K JETAM NePeatoTCA HEe TOABKO OCOOGEHHOCTH
TOTO BHJAA, K KOTOPOMY OHH MPHHAJAEXKAT, HO U PAJ Ooree MEAKHX, Kak
roBOPAT, HHAMBUAYAAbBHBIX OcobeHHOCTEH OTHA M MaTepu. IJTO CXOACTBO
poauTeAreit ¢ JeTbMH, a Takke caMmblii criocob nepejausm ITOrO CXOACTBa
OT OJHOTO NOKOAEHHA K JPyroMy HasbiBaeTcsi HaCAE JCTBEH-
HOCTHhIO.

rlBAeHHE 3TO MPUHAAAEKUT K YUCAY Ype3BbIYalHO PaclnpoCTpaHEHHbIX
B NPHUPOJe W 3HAKOMO Ka#JOMY [10 €ro MOBCEIHEBHOMY OMbBITY, MOYEMY
06bI4HO OHO HE NpHBAekaeT k cebe ocoboro Buumauus. (aHako, ecau
rAybxe BAyMaTbcs B HEro, €CAM NpeACTaBATb cebe, ¢ OJHOH CTOPOHDI,
KaKk HHOT'Aa JeTH ObIBalOT CHABHO NOXOXH Ha poauTeAeil, a ¢ gpyroi,
YTO BTO CXOACTBO NMEPeaeTCsd HEe3HAUYWTEAbHbIMUA 10 BEAUYMHE AHLAMH H
yAe NMPAMO HHYTOXKHBIMH TO pasMepy MUBYMKAMU, TO €ro NPHUXOAUTCH
NpU3HaTh OZHMM M3 CaMblX YyJeCHBIX K 3arajo4HbiX B INPHpPOJE.

yeM e 3JeCb JeA0: KakuM o0pasoM OT OJHOTO TIOKOAEHHA
K APYyroMy nepejaloTcs pasAMUHbIe OCOBEHHOCTH — OT CaMblX KPYIHBIX
M BamHBIX JO CaMblX MEAKHMX M HesHauyuTeibHbix? . Her au kaxwmx-nuy-
6yab 3aKOHOB, YNPaBAAIOUIHX, KaK FOBOPAT, HAaCAEJCTBEHHOH mnepejaueil
Pa3AMYHBIX CBOHCTB OT poJuTereill K JeTAM?

YmospureAbHBIe TEOPHH HACAEACTBEHHOCTH.

Koneuno, oTBeTHTh Ha BCe BOMPOCHI, ABAAIIIAECH Yy HAC, KOTJa Mbl
3aAyMblBA€MCA Ha) ABACHWAMH HacCACJCTBEHHOCTH, MOMET TOABKO JZOArce
¥ BHHMaTeAbHoe HccaegoBanue. OaHako, BONPOCH HTH CTOAb MHTEpPECHH
¥ BaiKHbI, YTO HE pas ZEAaAMCb NOIMbITKH MPUAYMAThb Takoe oObACHEHUEe—
UAH, KAK TOBOPWUTCH, THMOTE3y, KaTopas cpady Obl NPOAHAA CBET Ha
CYIIHOCTh ABAeHUH HaCAeJCTBEHHOCTH.

B camom masane npejbizywleil raaBbl Mbl YIOMHHAAM yxe TIPO
reopnio mpejobpasoBaHKsA, COCAACHO KOTOPOHl HHMKAKOTO Pas-
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BHTHA B CYLUHOCTH HET, Tak Kak O6yjyliee CyLIecTBO HaxoAuTcs B ro-
TOBOM BHJAE MAM NOpeio6pazoBaHO B OAHOM H3 TOAOHEBIX TPOAYKTOB.
J10 6piAa OJHA H3 CAMBIX MEPBbIX YMOBPUTSAbHBIX Teopwui
HaCAE€JCTBEHHOCTH, KAK HX Ha3BIBAlOT: TeNEPb OHA KamXeTcs Ham
ToAbKO HauBHOH, HO AeT 200 ToMy Hasaj ee nNpHJEpKHBAAHCD OY€Hb
BHJHBIE YuYEHble TOr0 BPEMEeHH.

[Toao6ubie xe ymMo3pUTEAbHblEe TEOPHH HACAEJCTBEHHOCTH NpegAara
Avch He pas u nosxe. Jse nauboree xopomwo paspaGoraHHbBIE U3 HUX
6bIAK NpeAAOKEHBI ABYMS KPYIHbIMU HeMel KMy 6nororamu—H arean u
Bedicmannou—scero 40 Aer Tomy Hazaj, u 06e 3TH TEOPUN CBHIT PAAK
BaXHYIO POAb IpH BblpaGoTKe HEKOTOPHIX M3 HAIIMX COBPEMEHHbBIX MO-
HATHH, ABASIOWHXCA JAA Y4YEHHA O HACAEACTBEHHOCTH OCHOBHbBIMH.

M Hareanm u Beilcmann cxoasarcs B TOM, 4TO B NOAOBBIX KAETKaX,
¥3 KOTOPBIX pasBHBAETCA HOBDII OpraxisM, HMeeTcss ocofoe HacAe J-
CTBeHHOE BeUlecTBO, ¥ B HEM BC& CBOiicTRa 3rtoro 6yzyuiero
OpraHusmMa NPeiCTaBAEHBI KaKHMHU~TO OCOOBIMH OTJEABHOCTAMH HAH HO-
CHTEAsAMHM. ODTH HOCHUTEAH HaCAEZCTBEHHBIX cBolicTs opra-
HH3Ma NPHU PasBUTHH TOCAeZHEro onpeieasior coboro Bee ero ocobeH-
HocTH. Daarogaps »TOMy HacAeACTBEHHOE BEIUECTBO MOAOBLIX KAETOK
AOMKHO HMMETh UPE3BBIYAHHO CAOMKHOE CTPOEHHE, KOTOpOe YHe Heio-
CTYNIHO Jake JAS caMblX CHABHEIX YBeaudenuii mukpockoma. Camoe
cTpoeHUe HacAejcTBenHOro Bemectra Horean u Beficmann npeacranaaan
cebe pas3AnMyHO, Ja MHA4Ye, KOHEUHO, W ObITh HE MOTAO, TaK Kak Ha 3TOT
CYET MOKHO CTPOMTD TOABKO runotesnl. B gactHocTH Beitcmanm or-
CTanBaA MbICAb, 4TO HMEHHO XPOMATHH MOAOBHIX KAETOK HBAAETCA HX
HacAeJCTBEHHbIM BELIECTBOM, M MbICAb 3Ta, KaKk Mbl TeNepb 3HaeM Ha
OCHOBAHMH BCErO HBAOKEHHOTO B Mpesblayuledi raaBe, NOBHAHMOMY ,
COBEPIIEHHO NPABHUAbHA.

()anako, MBI HanpaCHO cTaau Obl HCKaTh B dTUX Goree GAMBKHX
K HallEMy BPEMEHM TEOPHAX, a BEpHEe rHUnoTesax, Kakoro-aubo mcyepnbr-
BAIOILET0 OTBETa Ha MMOCTABAEHHBIE BBIlIE BOMPOCHI O CYWHOCTH SIBAEHHI
HacAeACTBEHHOCTH. [IpH paspelmleHMM MHOTMX BaKHBIX BONPOCOB IO-
caeaueit Horean m Beficmann pesko pacxoauruch Jpyr ¢ Apyrom, 4ro
BIIOAHE IIOHATHO, pas oba OHM IBITaAHCh pa3peliNTb BCEe ITH BOIPOCH
OAHOH CTOOWMHOW Teopuel, co3JaHHON NPH TOM HYHCTO YMO3PHTEABHLIM
nyTeM.

UAaBHOE 3HayeHHe YMO3PUTEABHBIX TEOPUH HACAEICTBEHHOCTH 3a-
KAKOYAETCA B TOM, YTO OHM JaAH, MMEHHO DAarojapa CBOMM pasHOraia-
CHAM, TOAYOK K YHCTO OMNBITHBIM HCCAEJOBAHMSAM MO JaHHBIM BONpOCaM,
XaK aToO 6VAET BUAHO Ha CAEAYIOLIEM [TpUMEpe.

[lepBriit BOmpoc, Ha KOTOPBIA AOAKHO OTBETHTD YYEHHE O HACAEZ-
CTBEHHOCTH, 3TO — KaKHe Boobiuge O0COoOEHHOCTH HACAE-
AVIOTCHA T.-e. NEPeawTcsa oT poagurtenrecit k getam? Kasa-
Aoch 6bl, OH AErKO peulaeTcss B TOM CMBICAE, YTO HACAEAYIOTCSA caMmbie
PA3AHYHBIE OCODEHHOCTH HO B AEHCTBHTEABHOCTH JE€AO OOCTOHY AaA€K(
He Tak TPOCTO

Bece ccobennocTn, cBOHCTBEHHBIE TeM HMAM HHBIM B3POCABIM OPTa.
4M3MaM, MOXKHO pa3JeAHMTh Ha JBe TIpynnbi: OCOGESHOCTH N PHPGo-
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WAIEHHDbIE, T.-e, [OAy4YEHHbIE OT pOJHUTEeAeH, U OCOOEHHOCTH, II p M-
o6peTeHHB G B TEYEHHE AUYHOH HAM MHIMBNAYaArbHOM mu3uu. Cobaka,
HampuMep, TOAYYaeT yVKEe OT pPOXMAEHHT LeAbi#t pga cBolicTReHHBIX eil
MPU3HAKOB, BPOJE XapaKTepHBIX oOcobeHHOCcTeH ee mnopoabl, YyTbs H
MHOTOTO APYroro, HO 3aTeM lLeAblit paj ee KadecTB BbipaGaTbiBaeTcs
ApeccupoBKofi. TOYHO Tawk me Mbl, AIOAM, HACAEAYEM MHOTHME M3 HAIIIX
AMYHBIX CBOMCTB, Kak Y€pThl AMLA, M3BECTHbIH CKAaj Xapakrepa M T. 4.,
OT HallUX poauTeAeil, Zpyrue ke HallM cBOHCTBAa CKAAJbIBAlOTCA Y Hac
{I03K€ 104 BAHSHHEM TEX YCAOBHi, B KOTOpPBIX KaklOMy MPHXOIUTCA
HMUTb.

Uro kacaercs A0 nNeppoil M3 3THX TIpymm, T.-€. CBOHCTB HPHPO-
#JAEHHbIX, TO He MOMeT ObIThb, KOHEUHO, HUKAKHX COMHEHHi B HX Ha-
CAeJCTBEHHOM XapaKTepe U nepejade OT OZHOTO TOKOAEHHS JPYrOMY:
KaKk Mbl CaM¥ NOAYYHAH HMX OT poJUTeAeH, Tak MepejajuM HX 3aTeM H
HamuMm JZeTsiM. Mluave o6bcTouT JeAo MO OTHOMEHMIO K cBOHCTBaw,
npuobperaeMbIiM OpraHM3MaMH B TEYEHHE HX MH3HM, U DTO TpeOyeT yike
ocof0oro paccMOTpeHHS, MPH 4Y€M MbI CTaAKHBaeMcs 3Jecb C 4YPe3Bbl-
qallHO BaxHOH NpobAeMOH yYEHHS O HACAEACTBEHHOCTH—C BOINPOCOM
O HAacCAeACTBeHHOCTH npuobpereHHBIX cBoOiicTB.

HacaeacrBennocTts nmpHoOpeTEeHHLIX CBOHCTB.

He Tak saBHO Takoro Bompoca coBceM He CYLIeCTBOBaAO, Tak Kak
GOABIIHHCTBO MOAYAAMBO JONYCKAaAO, UYTO M NpHobOpeTeHHble CBOHCTBa
rnepejarwTCAd MO HAaCAGICTBY NOAOOHO NPHUPOXKAEHHBIM, T-e. MEKAY TEMHU
W APYrMMU B BTOM OTHOIIEHMH HET 0co60ro pasauuus. [0YHO TakK xe
CKAOHeH ObIA peliaTh 3TOT 4Ype3BblYailHO BaxXHBIH BOIPOC B CBOEH
yMO3pUTEAbHOH Teopun HacaeictBennoctd M Hareau. Ogmako B mo-
ABuBIIefic OAHOBPEMEHHO C Hell TeopuH HacAeACTBEHHOCTM DBeiicmanHa
Ha BONPOC BTOT JaBaACs COBeplIeHHO HHOII OTBET, a HMEHHO YTO TpH-
obpereHHbie B TeYeHHe HHANBHAYAADHOH MKHU3HM CBOWCTBA HHKOrJa He
HacAeAyioTes, T.-€. NOTOMCTBO OTHIOAb HE MOAyYaeT TOro, 4ro ObIAO
npuobpeTeHHO B CBOE BpPEMA POJUTEASAMH.

[lo sromy noroay memay Beficmannom, c oanoil cTopomusl, ¥ CTOPOH-
HUKaM#i TipexHefi TOYKM B3peHMs, C JPyroil, saBAsaics OXUBAEHHbI
crop, kortopbifi TAHyAcs Zosoabeo zoaro. Cnop aT1oT npHBEA K mO-
CTAHOBKE pRAa ONbITOB, KOTOPHIC B KOHUE KOHLUOB 1 NMO3BOAMAU paspe-
wuTh ero. llpu aToMm okasanoch, 4yTo Beficmamn 6pia B 3HAaUHTEA PHOMH
CTeneHy TmNpaB, W XOTH mpas, OBITH MOKET, HE BIOAHE, HO BCE XC
HCTHHA AEKHT ropasjo bamme’ x yuenmio Beficmamna, uem ero npo-
THBHIKOB.

Beificmanny mnpexge BCEro y4aiochb JOKasaTb, YTO ILeEAbl psij NpH-
obperennpix ocobennocteli 6GesycaosHo HeHacrejcTBeHen. (roza or-
HOCATCH, BO-MEPBBIX, BCEBOSMOKHBIE MEXaHMUYECKHUE TMOBPEXRICHUT HAH
KaAeUYeHHs OPraHM3MOB, MOTEPs HMAHM YVJaAeHHE Y HMX TOTO HAH HHOI'O
opraHa, 4TO Ha IMOTOMCTBE HEe OTpaxaercd coBepuieHHo. Beficmaun
ofpesia, Hanpumep, y Mbiumiek XBOCTBI B Tevenue 22 CAEAYIOWUX -JPYT
3a JPYyroM IMOKOAEHHiH, HO HHM Yy OZHOH M3 MblweH, POAMBLIMXCH OT
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ONepHPOBAHHBIX poOAuTEAeH, He ObIAO 3aMETHO YMEHbIIEHHSA JAHMHBI
XBOCTa. 3aTeM, CYLIECTBYHOT H3BeCTHbie 06psAbl MAM OObluaW B 9eAo-
BeueckoMm obuiecTBe, Bpoae obpesanua y eBpeeB, OHHTOBaHMA HOI Y
KUTAgHOK, KOTOpblE IIPOMU3BOAATCSA B TeueHue eue Ooree JAMHHOIO
psija MOKOAEHHH, U TEM He MeHee BCE 3TH KaAeYEHHS COBEpIIEHHO He
OTpamaroOTCs] Ha MOTOMCTBE, TaK YTO MNeépejayd MeXaHHWYecKHX MOBpe-
MAeHUR Mo HacAeicTBy 6€3yCAOBHO He NPOHCXOAMT.

Croanp me Mar0 HacAeACTBEHHA, MOBHAUMOMY, M BTOpas rpynna
npuobpeTeHHbIX CBOHCTB, UMEHHO pe3yAbTaThl yrnoTpebAeHus U HeEymo-
Tpebrennsi opranos. CoBepumesHO HECOMHEHHO, YTO y KamJOrO MKHMBOT-
‘HOro ArobOl oprasd, €CAM OH 4YacTO YHoTpebAsercd, YBEeAHUHBAaeTCA B
pasMepax ¥ AOCTHraeT AYYIEro pasBHTHS, HeymoTpebieHHe Xe OpraHa
Bcerga NpuBoAUT Kk ofpaTHomy pesyabrary. Oamaxo, Bece 31O, Bysyun
OYeHb BaKHO AN Kamjolt JaHHOH oco6M, coBeplieHHO 6ECNOAe3HO JAAA
€€ MOTOMCTBa, TaK KaK MOCAEJHEE ITHX Pe3yAbTaTOB ynorpebAeHHA
MAM HEYNOTPeOAGHHSA OPraHOB €€ POJUTEASMH 10 HaCASJCTBY He MOAY-
yaer. /Jeru ueroBeKa, 4YpesBpIYaBiHO pa3BHBIIErO NMYyTEM MNOCTOSHHOTO
YNpamHEHUA CBOIO MYCKYAATypy, POMKAAIOTCA C TaKUMH Ke MyCKyAaMmu,
KaK ¥ Apyrue JeTH, TOYHO TaK K€ KaK JETH BbIJAIOLIETOCA MBICAHTEAA
IOAYy4alOT OT HEero B CMbICA€ YMCTBEHHBIX crnocobHocTteit He boaee
TOr0, 4TO NOAYYHA OH CaM OT pojuTeAei; cobaka HHMKOTJa He Tiepe-
AaeT CBOMM II€HKaM TOTO, 4TO ObIAO MPHBUTO el APecCHPOBKOH, HHKTO
He CTaHOBHTCA OOAee CnOCOOEH K M3YUYEHHIO pasAHUYHBIX A3BIKOB TOABKO
OTTOr0, 4TO Ha HHUX FOBOPHAHM €r0 POJAUTEAH, H T. 4.

Caosowm, OTHOCHTEADHO TeX NPHOGPETEHHbIX CBOHCTB, C KOTOPBIMA
TIPUXOAHTCA WMETb AEAO B MNOBCEZHEBHOH XHM3HH, TOuka 3peHusa DBefic-
MaHHa, NOBUAMMOMY, 6€3YCAOBHO NpaBHUAbHA. OAHEKD, pacnpocTpaHATb
€€ Ha BCE pPEMMUTEABHO CAy4Yad TPYAHO, TaKk Kak B HACTOsLlee BpeMA
#I3BECTHBI CAYYaH, B KOTOPBbIX NOJ BAWIHHEM H3BECTHBIX BHEIIHUX BO3-
AeficTeuil y opraHusMOB MOABASIAMCH OCOGEHHOCTH, [1epejaBaBlIKecs U MX
fI0TOMCTBY .

Tak, aaBHO yixe 6b1A0 HEBELTHCI yro y 6abouex H HEKOTOpPBIX
APYTUX HACEKOMBIX MOZKHO M3MEHUTDH HX OKPAaCKY, €CAM TNOABEPTHYTb HX
KYKOAOK JAeficTBHIO MAHM AOBOABHO Bbicoko#l (Bbuue 40°) uam ZoBOABHO
uuskoit (uume 0Y) remmepatypei. OkasbiBaercs, uyTo nojofuoe usMe-
HEHME OKPACKH WHOrAa MepejaeTrcs MOTOMCTBY, a MHOTZa HET, NPHU 4Yem
CyTh JeAa 3jecCh 3aKAlOHaeTcs B caejyromem. .Ha namem pucymxe 63
usobpameH, npexie BCEro, HOPMAAbHbIH X0J PA3BUTHA 0JHOTO H3 MEA-
KHX XVKOB, CAYXKHUBIIEro 06beKTOM AAs mOAOOHBIX ONBITOB: M3 Aiua ero
BBIXOAHUT AMYMHKA, KOTOpas MpeBpallaeTcs B KYKOAKY, a OHa BO B3poc-
Aoro myka (BepxHuBi BepTHkaAbHblil pra (I) u kpadimuit ropusonTaAb-
Hbl# caeBa). Ecau nogelicTBoBaTh NOBBILEHHOH TeMIepaTypoit U OYeHb
CyXMM BO3JYXOM Ha KYKOAKY 3TOro :KyKa, TO OKpacka €ro MeHseTcs,
TEMHblE MATHA B NepejHell YacTH TeAa MOYTH HCYe3aloT, HO 3TO H3Me-
HEHHE HE TIepejaeTca TMOTOMCTBY, KOTOPOE OKashbiBaeTCA IIpH 3TOM
HopmaibHO okpaweHubiMm (pag II). Hanporus, ecan moasepruyry aram
YCAOBHAM TOAbBKO 4YTO BbIAYIHMBIIErOCH M3 KyKOAKH KyKa, TO CaM OH
YK€ HEe HM3MEHAEeTCH, HO B €ro MOTOMCTBE NOABAAETCA TaKoe Xe HU3Me=

S*
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HEHHE OKPACKH, KOTOpPOE MMEepejaeTCad U CAeZYIOUIMM HOKOASHHUAM, T.-€.
okaspiBaerca HacieactBenunim (pag ). Pasragka jgamworo seaenus
KPOETCA B TOM, 4WTO HOCAE BBIAYIAEHHA KyKa M3 KYKOAKH y HEro mpo-
HMCXOJHUT CO3pEBaHUE [IOAOBBIX NPOAYKTOB, HA KOTOPHIE W BAHAKT B 2TO
BpeMsAd HM3MEHEHHble YCAOBMs, HM3MEHSsA TEeM CaMbiM M HX, HOYEMY ITC
M OTpakaeTcd Ha IIOTOMCTBE; MEKAY TeM Y KYKOAOK INOAOBBbie Npo-
AYKTBI €lle He COSpeAM, M H3MEHEHHble YCAOBHS Ha HHX HE OTpa-
2KalTCA M MOTYT H3MEHHMTh TOABKO JaHHYIO 0Co0b.

Takue me pesyabTarTsi GBIAM NOAYYEHbl X BO BPEMs APYTHUX OIMbBITOB
n0406HOr0 posa, X U3 HUX MOKHO CJEAATb CAegyiomuit BeiBog. Pasany-
HOr'O pOJAa BAMAHHUA BHENIHHX YCAOBMH Ha OPraHH3Mbl M TEM CaMbIM IIpu-
obpeTeHHbie MOCAEJHMMHE CBOHCTBA MOTYT HOCHTb JBOHHOH XapakTep.
OaHu H3 HHX —H TaKMX TrpoMajHOe GOABIIMHCTBO — OTPAMAOTCA Ha
TOH MAM MHOH YACTM TeAa JaHHOTO OPraHW3Ma, HO He AOXOAAT A0 €ro

ne. 63. Onsimel ¢ 8ARRHUEM MEMIEPAMUPBL HA KOAOPAICKOW0 MpKa: | —HopMarBHOE

Pue. 6 pamy, y ¢

paasurre, ll— peayaprar BAMsHHA NoBbluenHoll TeMmepaTypel Ha kykoAwry, lll— peayan-
TaT BAMAHUA €€ Ha BLIAYNHUBHIETOSH AYKA. !

MOAOBBIX KAETOK, B KOTOPbBIX CKPBITHI CBOHCTBA BCEX OyJylIMX IMOKOAE-
HHil, He oOTpaxkalTCAd Ha 3TUX KAETKax, NoYeMy JaHHbIE H3MEHEHHA I
npuobpeTenHbie CBOHCTBA 'He HACAeJCTBEHHBI, — TAKOBbl MEXaHHUYECKHE
NOBPeXACHUA, PE3YAbTaThl YIPaXHEHHS H HeYNpaKHEeHHs OpPraHoB H
muore Jgpyruae. HanporTus, gpyrue BAMAHHS, MAYLIME M3BHE, OKasbl-
BalTCA OOAee CHABHBIMY, a Bbi3BaHHbIE HMH HOBBIE ocobeHHOCTH Ooaee
TAYOOKMMM, TAK KaK NP DTOM 3aTPAr¥BaeTCd HE TOABKO TOT MAM HHON
yuyaCcTOK TeAa JaHHOrQ OpPraHM3Ma, HO M €70 MOAOBbIE KAETKH, [IOYEMY
3Tl ocobeHnocTy MoryTt ObniTe nepejaHbl MOTOMCTBY.

Bripouem, CAyYay MOCAEZHErO poja TPeGYIOT yHe TAKOro CHAbHOT(
EO3JEHCTBMA BHEIIHHX YCAOBHH Ha Oprasusm, 4TO OHH CKOpee BO3-
MOZKHBI B HCKYCCTBEHHBIX YCAOBUAX ONbITa, YeM B JEHCTBUTEABHOH XHUSHH.
C apyroii cTOpGHBI, CYLieCTBYIOT CEPbE3HbIE OCHOBAHUSA, 3aCTABAAIMINE
COMHeBaThCHA, AeHCTBUTEABHO AM IIPH 3TOM BO3SHMKAKOT HOBLIE HacAeA-
cTBenHble cmoiicrea. Muornmu wcaezoBarersimu BbiCkasbisaeTcs ybe-
A JeHHe, 4TO npuoOpeTeHHble TAaKMM IyTEM CBOHCTBA BCE Xe H34YE3ar0T
Y OpraHu3MOB 4Y€pe3 HECKOAbKO TOKOAEHHH, Kak HMCYe3aloT, HalpHMep,
B KOHLE KOHUEB Yy NOTOMKOB NMPUPYYEHHBIX KUBOTHBIX, KOTOPbIE CHOBa
ZUYAaIOT, DE3YAbTAThl OJOMAalIHEHHA, MAH Kak Ucue3arT OOBIYHO nocied-~
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CTBUA NEPEHECEHHBIX HeOAaronpUATHHIX YCAOBHi, OTpa3UBIIMXCA H Ha
nNOTOMCTBE. 3a NOCAeAHEe BPEMs HAKONAfAETCA BCe Goabiie u 6oAblle
no400HBIX JAaHHBIX M BCE 3TO IIOKasbiBaeT, YTO OTPHUATEAbHOE OTHO-
1IeHHe K HAaCAEACTBEHHOCTH NpHOOpeTEHHBIX CBOWCTE B TPOMajHOM
60AbIIMHCTBE CAy4YaeB ropasjo Oamme Kk HCTHHe, ueM obpaTHas TOYKa
3peHus, 4TO M JeAaeT JAf Y4EeHUA O HAaCAeACTBEHHOCTH HHTEPECHBIMH
rAaBHBIM 00pa3oM NPHPOEJIEHHBIE CBONCTBA.

3axonsl Menaeasn.

KakoBbl, 0iHaxo, Te 3aKOHBI, KOTOPbIE YIPABASIOT Nepesaueit mo
HACAEACTBY NPHPOKACHHDBIX CBOACTB? YMO3pPUTEAbHBIE TEOPHUH HACAEA-
CTBEHHOCTH B CBO€ BpeMA HE MOTAM JaTh HHUKAKOTO OTBETa Ha 3TOT
sonpoc. Mexgy Tem aTH 3aKoHBl 6bIAM OTKpMITHL eie B 1865 rogy
CKPOMHBIM MOHaxOM OJHOrO aBCTPHUHACKOTO Momacrblpid I peropom
Mesasearem, HO ero pabotra B cBOE Bpema He obpaTHAaa Ha cebs
sunManud, ¥ Anwb B 1900 rozy 310 OTKPHITHE 3aHHTEPECOBAAO HECKOAD-
KHX KPYMHbIX YYeHbIX, ¥ C TEX [IOPp OHO CTAHOBHUTCH IIHPOKMM JOCTOsA-
HHUEM HaVKH.

Hccaegoranmss Mengeas xacaioTes Tak HasbiBaembix Tu6pugosm
uAM nomeceil y Hexoropbix pacrenuii. [lomecbro mam rubpuiom
Ha3bIBalOT Ty (opMy, KOTOpas NOAyYaeTCA OT CKpPEIlHBaHHA JPYr ¢
ApYyTOM ABYX pasAMYHBIX (popM, yeMm ObI NOCA€JHME HH OTAHMYAaAHCh
mexly cobo#t. Huorga Takpe rubpuibl moaydaroTeS M MeHMAY pPasAUY-
#biMH BHAaMH (yKamem Ha MyAa MAM IOMeCh AOWIAZH M OCA3, Ha
rubpujoB cobaku ¥ BOAKA, Kypulbl u (pasaHa H T. 4.), HO CAyYaH ITOTO
poJda CpPaBHHUTEABHO pejKH, a, TAaBHOe, Takue Trubpuibl no Goabuei
yacTu GEeCnAOAHBI, ¥ He JalOT CaMH TNOTOMCTBa. | 0pasjo yaimle MOAy-
YarOTCsA MOMEecH Mexay ocoBiAMH OZHOTO M TOTO XK€ BHA3, OTAMYAIOLIH-
MHUCA APYT OT Apyra HEKOTOPBbIMH OCOOEHHOCTSIMHM, HE HACTOABKO CHAb-
HbIMH, 4YTOOBI CUHTaTb HMX 3a PA3AMYHbIE BHADI, HO BCE XKE XOPOIIO
3aMEeTHBbIMM, TaK YTO MX OTHOCAT K OCOOBIM HH3IHM [10Jpa3jEACHHAM
BMAa, HasbiBaeMbiM nopoiamu (y JomMamuux (OPM) HAH PASHOBHAHO-
cramu (y aukux). Kaxgoe u3 Hammx goMamHuX MHBOTHBIX HAH KyAb-
TYPHBIX pacTeHuil, npeicrapagollee U3 cebs OoAUH eJHHCTBEHHbIH BHZ,
pacnmajaercsi, 0JHaKO, Ha J0BOADHO GOABIIOE YHCAO PAaSAHYHBIX TIOPOJ,
XOpONIO 3HAKOMbIX KaxXJOMY, M MNPEeACTABHUTEAH 3THUX NOPOJ NMOCTOAHHO
CKPELIMBAIOTCA JApPYyr € JpyroM, jasasd IIpH 3TOM BIOAHE MAOJZOBHTOE
NOTOMCTBO. PesyAbTaTnl TaKUX CKpemluBaHuH, T.-€ IOMecu MemAY
nopozaMM, pacaMH MAM COPTaMH OJAHOrO BMJA, 4Ype3BbIYallHO NMPHIrOAHbI
AAsl U3YYEHUs 3aKOHOB, VIPAaBAAKIIMX INepejayel 1o HacAeACTBY pas-
AMYHBIX NPHUPOXRIEHHBIX CBOMCTB, TaK KaK B 3THX CAyYasaX POJHMTEAH
HECKOABKO OTAHYAIOTCA HMM JpPYr OT Jpyra H 3a cyib6oi JaHHBIX
ocobenHOCTEll Aerye MOZKHO NPOCAEAHTH Y NMOTOMCTBA.

MenzeAp cTaBMA CBOM OIBITHI, TAABHBIM 00pa3oM, C OOBIKHOBEHHBIM
ropoxom, KOTOopblii HMeeT oOuYeHb OOAbIIOE YHCAO Pa3AHYHBIX COPTOB,
OTAHMYANOIIUXCA APYT OT ZPYTra CaMbIMH pasHoobpasHbiMu ocobeHROCTAMM:
oxpacko# UBeTOB u ceMAH, (Qopmoll cemaH u 6060, pacnoAOKEHHEM
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nBeToB Ha cTebae, JAMHONH mocaeauero u np. [lpu atom ozuu copra
ropoxa OTAMYAIOTCA JPYT OT JPyra TOABKO OJHMM H3 TaKHX NPUIHAKOB,
Apyrue —AByMs, Tpemsa H Jaxe OoAaee, TaK YTO MOMKHO MOCTENEHHO MEpe-
XOAHTb OT CcAydaeB Ooaee mpocThX K 6OAee CAOMXHBIM, YTO HIpejCTa-
BAfEeT, KOHEeYHO, 6oabmioe yao6eTs0.

Ecau maware ¢ camMoro mpocroro caydyasi — CKpeIUHBAaHMA PaCTEHHl,
OTAHMUAKIIMXCA APYT OT Jpyra Kako#-uHubyap oaHOH 0CO6EHHOCTBIO, TO
OKa3blBaeTCA, HYTO MNOAyYalowascAd HPH ITOM NOMECh MEKAY HHMH OT-
HIOZb He oOHapyAHMBaeT CMelleHMd IPH3HAKOB pPOJUTEABCKUX OPM, a
OOBIKHOBEHHO MOAYYaeT IIPU3HAaK KaKoH-HUOyAb OAHON M3 HUX, NIPOTHBO-
NOAOXKHAA Xe eMy ocOOEHHOCTb y IOTOMCTBA He MIPOSABASETCS BOBCE.
Tak, ecan ckpectuts (nyTem nepesoca mbIAbUBI ¢ OJHOrO PACTEHMA Ha
APYTOE) TOPOX C OKPAIIEHHBIME M TOPOX C BEeAbIMH IIBETaMH, TO MOAY-
yaomadacsd NPH 3ITOM [IOMECh MMEET TOAbKO OKpAallIeHHble LBEThi; OT
CKPELIWBaHUsA TOPOXOB C MEATHIMH W C 3€eAeHbIMH CeMeHaMu I0-
AyYaroTCsA AHMIb KEATbl€ CEMEHa; [OMECh TrOpoXa C JAHHHBIM U TO-
poxa € KOPOTKAM crebAeM umeeT Bcarga JAuHHBIHE crebeab u 1. 4.
Takam o6pasom, 0gHE NpPUBHAKH HMCXOZHBIX MAM POAUTEABCKHX (Hopm
npeobnrajardT B NOTOMCTBE Haj JAPYTHMM, 3a YTO HX H Ha3blBaloOT
npeobraJaIWKUMH HAH JOMHUHHPVIOWHMHU, a NPOTHBOMOAOK~
HblE HM, KOTOpble MCYE€3alOT B NEPBOM MNOKOAEHHH roMeced,—oTcTy-
MalIWUMU HAM peleccCUBHBIMU. B srom u cocrour nepsbiit
3aKOH MAM, Ay4dlle CKasaTh, npaBuro Menaean —npasuro npeo6b-
AajaH Hd, KOTOPOE TrAACUT, Y4TO B NIE€PBOM INOKOAEHHHU MOMe-
ceii unm Tu6pH LZ0B NPOABAAWTCH AMMD JOMHUHHUPYIO-
uHe ocCOBEeHHOCTH poJUTeAell, NPOTHBONOAOKHBIE Xe€
MM peJgeccUBHble ocobeHHOCTH HcuezawT ™).

Oauaxo, Bce 9TO OTHOCHTCA TOABKO K NEPBOMY IOKOAEHHIO HOME-
ceit. EcAu moayuuTp OT HHX BTOpOE M CAEAVIOIIHE TOKOAEHHS, TO
Mbl CTOAKHEMCS C HOBBIM ABAEGHHEM: OKa3bIBaeTcd, YTO 34ECh IOIBAd-
I0TCA 0CO6H HE TOABKO C JOMHHHPYIOIIMMH, HO H C pPELEeCCHBHBIMH
NpHU3HAKAMY, WCYE3HYBIUMMH O6BIAO COBCEM B MEPBOM MOKOoAeHHH. [lput
STOM YHMCAO PaCTEHWR C TEMH M APYrHMMM OKasaioch B onwmrtax Mewgeas
AOBOABHO NOCTOSIHHBIM: HMEHHO, (popM ¢ npeobrazarowiumu ocobeHHO-
cTAMH 6bIAO OOBIKHOBEHHO B TPH pasa Goabmie, 4YeM (OpPM C OTCTY-
NalUMH, — HaOpHMep, Ha TPH TOpoXa C QKPaIIeHHbIMM LIBETAMH TNpH-
XOAHACA B CpejHEM OJHUH C OGEeAbIMH HAM, €CAM JeAo Lo 06 okpacke
CeMsH, TO MKEATBHIX OKa3blBaAOCh INPHMEPHO B TPH pasa Goablue, uem
3€AEHBIX U T. 4. JTO ABAEHHE BO3HMKHOBEHMT BO BTOPOM IOKOAEHMU MO-
Meceli He TOABKO JOMHHHPYIOWMX, HO W PEUeCCHBHBIX NPH3HAKOB [IOAY-
YHAO Ha3BaHUE pacIllellAeHHdA, NOYEMY M 3aKOH, yHpaBAsiowuHi no-
CAeJHHMM, HOCHT HasBaHME 3aKOHa pacwwenaeHus. OnH ckasb-

*) Oro sABAEHMEe Ayullle HASBIBATH TOABKO IPABHAOM, 4 HE 3aKOHOM, TaK KaK M3
Hero H3BECTHHBI y HEKOTOPHIX (PopM H HNCKAIOUEHHA: HHoOrga npeoblajaHHE HMeeT
MecTo B oueHb ocaaGreHHOM BHAe — Hampumep, KpacHad H Geras opma JalOT POIOBYIC
man vepHag # 6eaan roay6yro, Tak 4TO mOAyuYaeTca HEUTO NPOMEXRYTOUHOE MEBJY PO-
AUTEARAMHE .
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Ba€TC HE TOAbBKO BO BTOPOM, HO M B CACAYIOLIMX [IOKOAEHHAX U~
6pujoB.

Kakosa ke, oguako, gansvuefimas cyapba Bcex aTux ocobelt BToporo
NOKOAEHMA KaK ¢ AOMUHHPYIOUWMMH OCOBEHHOCTAMY, Tak M C PELECCUB-
HBIMH, YHCAO KOTOPBIX BO BTOPOM TOKOAEHHM BblpamaeTcd Bcerga ofT-
pomennem 3:1?7 Onbiret Menseas noxasaau, uTO OHH paszeasrorcs
Ha JBE PAaBHBIX M PE3KO OTAMYAIOILKXCHA APYT OT APyra IPYIIIbl; BCe
peteccuBubie (Qopmbt (!/1 o6uwero koiuyecTBa) U TPETh AOMHHAHTHBIX
(toxe !/+ oBero KOAMYECTBA), T.-€. NOAOBHMHA BCEX (JOPM BTOPOTO
NOKOAEHMSA, Jalee Yyike He paciienAseTcs, MPOUSBOJAA BO BCEX CAEAYIO-
MX NOKOACHUAX AMWb nojobubie cebe ¢opmel. Hanporus, 8 norom-
CTBE ABYX Apyrux Tperelf iomuHaHTHBIX (opm ('/2 ofuiero koAnyecTsa)

Puc. 64. Crpewusanue gpopuot ¢ gomunupyrowus (ceemaviii) u

copmbt ¢ peueccusnvim (memmoili) npuswaxamu: P — pogrrend,

— UepBOE TOKOAeHHe, [y — BTOpoe MoKoAeHHe, [ — TpeThe mo-
koAeHHe, [| — ueTBepTOoe MOKoAEHHUE,

NPOHCXOAUT CHOBA TaKOe Xe paclieniexHne Ha 3 jJoMuHaHTHble H 1 pe-
LECCHBHYIO (POPMY, KAKOE HMEAO MECTO H BO BTOPOM IIOKOAEHMH, H 3TO
NPOAOAKAETCA M JaAblle, BO BCEX CACAYVIOWIMX NOKOASHHAX THOPUZOB.
Harasano Bce sto mokasamo Ha puc. 64, usobpaxaiomem Xo4 HacAe-
AoBaHus JomuHHpyromwero (cBeTAwtf) M pepeccusHoro (Temubifi) rnpw-
3HaKa B YETHIPEX IIOKOAGHHAX NoMece OT CKPEUMBaHHA M0Z06HbIX
popm (Fy, F5, F3 F)). Orta cxema u Bhipaxaer Hanboree HarAsgHO
3aKOH pacClUEeNACHHs], H3 KOTOPOTO He TOAbKO B ombitax Mewgeas, HO u
BO BCEX MPOU3BEAECHHBIX A0 CHX NOp HE HabAI0JarOCh HHKAKUX HCKAIO-
yeHMil, TaK YTO €ro BIIOAHE MOMHO CUUTATb HACTOAULIMM 3aKOHOM MpH-
poabi. Puc. 65 nsobpamaer, Hampumep, yixe HE CXeMy, a HCTHHHbIH
X0 CKPEIUVBAHHA ABYX PAC YAUTKM, I4e Mbl BUAUM COBEPUIEHHO Te XKe
OTHOIIEHHS -

Ao cHX nop MBI HMEAH JEAO TOABKO C TeM 60Aee MPOCTHIM CAY-
yaeM, Korja OTAMYHMA HCXOZHBHIX (POpM KacaAMCh Kakoii-HHOyZb OzHOMH
ocobennoctu. Oguaxo obe 3akoHHOCTH, OTKpbIThie MengeneM, oxasbi-
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3alDTCH BROAHE OPHAGEHMBIMH H KO BCEM Goaee CAOAHBIM CAy4danM,
MPOCASHEHHBIM UM TaKKe HA ropoxax H JPYIUx PacTEHHAX, Y KOTOPBIX
UCXOoJHble (POPMBI OTAMYAAHMCH JABYMS, TpeMmsa u Goaee ocobenHocTSMH.
[lepsoe moxorenme MX M mHPH 3TOM, COTAACHO NpaBHAY npeobrazanus,
UMEEeT TOABKO AOMMHHPYIOIOHE [IDH3HAKH, BO BTOPOM K& H B CAEZYIO~
NIMX TOABAAIQTCH CHOBA Kak (OPMBbI ¢ JOMHHAPVIOUIMMH, Tak H (DOpPMbI

Puc. 65. Crpewusanue zeyx pac sunorpazuoli yiumxu: y oXHoli paxosuwa 6e3s mo-
roc (ZoMHEMPYOMUH mpusHar), y Apyroll monocaran (pegeccHsHpIi MpusHaK); 3HadeHUe
6yks, Kak wa puec. 64.

C PeleCcCHBHBIMH [PHSHAKaMH B ONPEJEAEHHOM YHCACHHOM OTHOLUGHHH
APYyTr K JAPYry, NpH 4YeMm 4YacTb 3TUX PopM U jaiée PACIUEHAHETCH, &
Apyras 4acTb HET.

Bospmem, nanpumep, ropox ¢ KpacHbIMM LBeTaMH M KDYTALIMH Ce-
MEHAMH 3eASHOTO IBETa M CKPECTHM ero ¢ ropoxon, umemwum Oeabvle
{BETBI ¥ KEATbIE ceMeHa HenpaBMAbHOI ¢opmm (Mopwusuctme). Hs
aTHX ocofeHHOCTell JOMHUHHPYIOWHUMIA ABASNTCA KpacHad OKpacka IBe-
TOB B MeATas CeMsH, a Take KPyrias (pPOopMa NoCAEJHUN, M, COTAACHO
NpaBUAY mpeobrajarus, TOABKO 3TH NPH3HAKH M NOSBASIOTCA B NEPBOM
noKkOAEHUM TH6PUIOB, KoTopoe, TakuMm obpasom, poayuaer ogHu ocobeH-
HOCTH OT OJHOH poAHTEAbCKOH (POpMBI, a ZPyrue OT APYrofl, ABAAACH
kak 6B npomemyTouHO Mexgy HuMH. BO BTOpPOM TMOKOAEHHH BTHUX
nmoMeceil HACTynaeT JOROABHO CAOM(HOE pacCIenAeHue, Tak Kak Kpome
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paCTeHuil ¢ AOMHHMPYIOIWIMMH TpU3HaKaMd (KpacHbIEe IIBETBI, XKEATbIE M
KPYTAble CeMeHa) NOABASIOTCH PAaCTEHHA YacTbio C AOMHHHMPYIOLIUMAE,
YacThI0 C pelecCHBHbIMU ocobenHocTsaME (6eAble LBEThl, XKEATHIE k
KPYTAbIE CEMEHa — KpacHbI€ LIBEThI, 36A€HbIE H KPYrAblE CeMeHa — Kpac-
Hble LIBEThbI, XKEATbIE ¥ MOPUIMHUCTbIE CeMEHa — OeAble IBEThI, 3EAEHbIE
U Kpyrible ceMeHa — GeAble UBEThl, XEAThle H MOPLIMHHCTBIE CeMeHa—
KpaCHble LBETbI, 3EA€Hble W MOPIIHHUCTHIE CEMEHA), M, HAKOHEl, pacre-
HU TOABKO C pELECCHMBHbIMH npusnakamd (6Geable LBeThl, BEAEHbIE M
mopwuancteie cemena) (CaoBom, 3zechb BO3BHMKAarOT Bce BO3MOKHbIE
kombuHauuu us ocobenuocreit ucxogumix gopm. Oguako, ecam mnoa-
CYUTATDH IPH BSTOM BCE 3TH PACTEHUA, TO OKaXKeTCA, YTO PACTEHHH C
KpacHbIMH LBeTamu 6yzerT B 3 pasa 6Goabmte, uem ¢ GeAbiMM, pacTeHudt
¢ KEATbIMM ceMeHamu B 3 pasa GOAblue, YeM ¢ 3EAEHBIMK, W PACTEHUM
C KPYrAbIMHM ceMeHaMH Takxe B 3 pasa 6oabine, YeM C MODOIIMHHCTbIMA.

" €0 €8
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Puc. 66. Crpewusanue x8yx pac ueAo8uHHO0 YePSA, CTAUUAIOWINXCA OKPACKOHE
ryceHHus! (moiocaras -— 6e3 MmoAoc) H KOKOHA (meArniii — Gervrit); Fy, £ Fy—
MepBoe, BTOPOe, TPeThbe MOKOAEHHE MoMecei,
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T.-e. PACIUENACHHE Ha JOMHHAHTHBIE ¥ PELECCUBHbIE (OPMBI TIPOUCKO-
JUT U 3Jech B OTHOwWeHHH 3:1.

B sTom 3akAiouaeTcs TpeTbs 3aKOHHOCTB, OTKpbiTas Memzearem —
3aKOH HE3aBHCHMOCTM NPHU3HAKOB, KOTOPbIH raacur, HrTo
€CAH HCXOJHBble (QGOpPMBl OTAHYAKTCA JAPYyr OT JApyra
HECKOADPKHMH OCOOEHHOCTAMH, TO HpH paclielAeHHH,
HaYuHasgs CO BTOPOro NOKOAEHHA nomMeced, kaxiasn
Napa NMPHU3HAKOB BejeT cebsa Tak, Kak-Oyaro 6b1 Apy~
TUX KpOoMe Hee He ObAO0. ITH TpU 3aKoHa — npeobrazanus,
pacllenAeHMS ¥ HE3aBHCHMOCTHM MPHU3HAaKOB—H VIPaBAAIT CaMbIMH
pasHOOOPa3KHbIMH CKPEUIMBAHMAMHM KaK B pPacTUTEABHOM, Tak M B KHBOT-
HOM LapCTBe.

Bosbmem ewe ozus mpumep u3 06AaCTH MOCAEZHEro0, MMEHHO CKpe-
LIMBaHHE JABYX NOPOy MEAKOBHYHOi 6abouku (mpousBejEHHOE y&e He
Mengeaem, a 3HaUMTEABHO MO3XE HEro), koTopoe nzobpameno Ha puc. 66.
Y oanofi m3 aTHX nOpoA ryceHMua noaocaTasi M KOKOH, 3aKAKOYa0-
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ikl KYKOAKY (M3 TakMX KOKOHOB, KaK HM3BECTHO, M TOTOBAT IIEAK),
GeAnil, y Apyroi mopoabl ryceHuua He MMEeT TNOAOC M KOKOH KeATBid.
JOMUHHPYIOIIUMH NMPU3HAKAaMU 3JeCh ABASIOTCH MOAOCATOCTh I'YCEHHIbI
M KeATasd OKpacKa KOKOHa, M HMEHHO TaKOBbl H OKa3bIBalOTCA BCe
ocobu nepBoro MoxkoAenus Januod nomecu (F; ma pucynke). Ecan xe
MOAYYATb OT HUX M BTOpOe MNokoAenue (F:), TO B Hem mnpousoiiger
pacilenieHue Ha ueTblpe rPYyNmbl (GOPM, CPeid KOTOPBIX MOAOCATBIX I'y-
cenuy 6yzer B 3 pasa Goaplie, HeM AMIIEHHBIX MOAOC, H KEATBIX KO-
kouoB B 3 pasa 6Goabme, uem beanix. Oguu u3 atux Qopm 6ysyT
PacUIENAATHCA M JaAblue, B TpeTbeM nokoaenun (F3), Apyrue xe ocraiores
NOCTOAHHBIMH (CM. PUCYHOK).

Takum obpaszomM, mnyTem CKpelluBaHUA MOMHO 3aYaCTyIO [OAYYaThb
HOBble KOMOuHAuuuM u3 ocobenunocreft ucxozunix POpM, Kak B OCAEA-
HeM npurmepe Obiav mOAy4YeHH 6abodKH C MOAOCATBIMHU T[YCEHULAMH H
KEATHIM KOKOHOM M ¢ TryceHHgamu 6€3 mmoaoC U GeablM KOKOHOM.
Muorza, xorga Aen0 HJAeT O BamHBIX B XO3AHCTBEHHOM OTHOIUEHHH
O0COOEHHOCTAX HAIIHX JOMAaIIHUX MKHBOTHBIX M KYABTYPHBIX PaCTEHHH,
3TO MOMXET HMeTb OYeHb BaxkHOe 3HayeHHe.

Oruero xe, 0AHaKO, MPOMCXOAUT BTO pPaCUlENACHHE HA ZJOMUHAHTHDIE
A peneccuBHble (OPMBI B OTHOmEHMH 3 : 1, KOTOpOE AEHUT B OCHOBE
BCEX SBAEHHI czsper._qnaaunﬁ? Ara obbacuHenua atoro Mergean Joaxen
6BIA ZOMYCTHTb, YTO, XOTA Kamgasd MOMECh NOAYYaeT OT OXHOTO POAH-
TEASl 3a49aTOK OJHOr0 CBOWCTBa, a OT JPYroro— 3agaTox Apyroro (mpw
YeM OOLIKHOBEHHO MPOABASAETCA TOABKO OAMH M3 HHX), HO B TOAOBBIX
KAeTKaX Momeceill, KOTOpHIE, COTAACHO BCEMy H3AOKEHHOMY Bb e,
ABAAIOTCA HOCHTEASIMM HAH NepejaTYMkKaMH HacAeJCTBEHHBIX CBORCTB,
OTHIOAb HE TNPOUCXOJHUT CMELIeHHA POJUTEAbCKUX ocobeusocreil, a 3Tu
KAETKH M Y TU0PUAOB, KaK H ¥ YHCTOKPOBHBIX (OpPM, HaNPOTHB, OCTAIOTCA
YUCTBIMH. OTO 3HAYWUT, YTO, HANPHUMEP, TOPOX, NPOUCXOAAWME OT
pacTeHHA C KEATHIMH M pacTEHHA C 3EAEHbIMM CEMEHaMH, MOAyYaeT OT
poauteAell 3avaTke oOOMX 5THX ILIBETOB, XOTA ero cobcTBeHHbIE cCeMeHa
no mpasuAy npeobrazauus umeroT meatoiii user. Oguako, npu o6pa-
30BaHMM IOAOBBIX KAETOK y Takoro rubpmda B HHMX oba 3THX 3ayaTka
pa3sjeAdIOTCSA MO PasAMYHLIM KAETKaM, ¥ OJHH M3 ero MOAOBBIX KAETOK
MMEIOT CHOCOGHOCTb JaBaTh AHIIb I'OPOXH C KEATBIMH CEMEHaMH, a
ApyTHe, HANPOTHB, MOTYT NPOH3BOAUTH AUUIIb FOPOXH C 3EAEHBIMH CeMe-
Hamu. Bo BpeMs ONAOJOTBOPEHHS MPOHUCXOAAT PasAHYHBIE COEAUHEHHS
OAOBBIX KAETOK: €CAH Mbl Ha30BEM OJUH COPT HMX JAS KPaTKOCTH
KEATbIM, a JApPYyroii — 3eAeHbIM, TO MPH BTOM, OYEBHAHO, BO3MOZHBI
qeTbipe PasAMYHBIX CAyYas, a MMEHHO MOTYT BCTPETHUTLCA:

HMEATAA OT MaTEPpH H KEATaAA oT oTlAa,
KEATad OT MATEPDH H 3EAEHadA OT OTLa,
3eA€Hasd OT MaTepH H MeATasd OT OTLa,
3€A€HadA OT MaTepy M 3EAeHad OT OTLaAa.

Tak xak JOMUHHPYIOILas OCOGEHHOCTb BCErda NPHMKPEbIBAET pElec-
CHBHYIO, TO B NEPBBIX TPEX CAyYafAX IOAYYHTCA TFOPOX C KEATHIMH
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ceMeHaMy, a B MOCAEAHEM —C 3€AEHbIMH CEeMEHaMM. T.-&. BO3HHKaeT TH-
NMYHOE paclleniedne Ha 3 JOMUHAHTHBIX M OJHY PEIECCHBHYIO (OpMYy.
Janee, ecau ocobb MpoOUCXOANT OT BCTPEYH ABYX OJHMHAKOBBIX IOAOBBIX
kAeTOK (KeATOH u xeATOR MAM 3ereHOH u 3ereHOH), TO OHa B JaAb-
HelllleM yxe He pacllenAsercs, ABAAsACh 4ucTol ¢opmoli, ecau ke oHa
noAy4YaeTCs B pPEe3yAbTaTe€ COEAHMHEHHs PasAMYHBIX IMOAOBBIX KAETOK
(mearoit u 3enenofl), TO OHa npPoioAmaeT 6biTh CaMa MOMECHID HMAM TLi-
6PUAOM B JOAKHA PACIIENAATHCA B CAEAYIOWEM MOKOAeHUH. BoT mouemy
MOAOBHH2Z Bcex ocobeil Broporo mnokoaenuss rubpugor (!/y — somu-
HaHTHbie M '/, — pellecCuUBHBIE) JaAee He PACWENAAIOTCS, APyras me
MoAOBMHA X (/4 — AZ0MMHAHTHBIE) PACILENASIOTCS U B TPETHEM MOKO-
AeHuH B TOM ke camom ortHomennu — 3:1. Tak a10 npejnoroxenue
Meraeass uAM, Kak FOBOPUTCS, €r0O THIOTE3a O YHCTOTE MOAO-
BHLX KAGTOK IrubpuUZOB BNOAHE OODSCHAET BCE SBAGHUA pacuie-
NAeHHs, KoTopble 06e3 aToro OpiAM OBl COBEPINEHHO HENOHATHBHI.

Ynomsimem 3zech e, 4TO BCAKYK YHCTYIO, JAAee HE PaClIENASiO-
wyrcs, GopuMy, NPOUCXOJALUIYI0 OT COEAMHEHHS OJHHAKOBbIX MMOAOBBIX
KAGTOK, HasblBalOT rOMO3UroTHOMH, a ¢Qopmy, MOPOUCXOAAWYI0 OT
COeJMHEHHA PasAHYHbIX ITIOAOBBIX KAETOK, ¢ HaKAOHHOCTBIO K paclle-
NAGHHIO — T €TepPpOo3UroTHOH. 3uroroii Boobule HaspiBaerTca Ipo-
JYKT COeZUHEHKs JBYX TIOAOBbIX KAETOK; OTCI04a TOMO3HIOTa — NpPO--
AYKT COEJMHEHUS OJMHAKOBbIX KAETOK, &4 TeTeposHrora — IPOAYKT
COeAWHEHHS DAsSAWYHBIX KAETOK. lakum o0pasom, THNOTE3a YUCTOThHE
noAoBBIX kAeTok Mewaenss raacur, uro y Beskoro rubpmuaa, T.-€. rere-
PO3HUTOTHI, 3aYaTKH Pa3AHYHBIX 0cODEHHOCTEH, IMOAYYEHHDbIE OT poAUTEAEH,.
pacnpejenstoTcd 0 pasAHYHbIM MOAOBBIM KAETKAaM, OTYEro HocaAejHHe ¥
reTepO3UroTHBIX (POPM TakK Ke YHCTbI, KAK U Y IOMO3UIOTHBIX.

JAAs npoBepku cnpaBezamBocTi 3TOH rumoresnt nonpobyem, HCX0AR
M3 Hee, NnpejcKasaTb, YTO NOAYYHTCH, €CAH IIOMEChb, T.-€. T'eTEepPO3UI0Ta,
CKpecTHTICs He ¢ el nozobHoil ke (Popmoli, kak 6bIAO BO BCex IpHBE-
ACHHBIX J0 CHX IOp NpHMepax, a ¢ OJHOH H3 HMCXOJHBIX, T.-€. FOMO3H-
rotabix opm. Coraacro runoreze Mengensn, v rubpuanoro ropoxa or
pacTeHuil ¢ MEATbIMH M C 3€AEHBIMH CEMEHaMM NMOAOBHHA €ro MOAOBBIX
KAETOK HMEeT HaKAOHHOCTb NPOH3BOAUTDH TOPOXH C NKEATBHIMH H Jpyras
MOAOBHHA —T'OPOXH C 3EAEHbIMH CEMEHaMH, T.-€, MOAOBBIX KAETOK
MMEETCH ABa COpPTAa. Y WYUCTBIX TOPOXOB, HAINPOTHB, IIOAOBBIE KAETKH
BCErja OAHOrO COPTA — HAM C HaKAOHHOCTbIO K NPOHU3BEIEHHIO T'OPOXOB
C KEATHIMH CEMEHAMH HAM C HaKAOHHOCTBIO K NPOM3BEAEHHMIO NOPOXOB
C 2EAEHBIMM CEMEHAMM. SHAYWT, €CAH IETEPO3UrOTHBIA rOpOX CKpeurd—
BaeTC# C TOMO3SHIOTHBIM MKEATBIM, TO AOAKHbI ObITb BCTPEYH TaKHX
IIOAOBBIX KAETOK:

meATas OT rubpvia C HEATON OT 4ucTO# QPopmbl,
3eaenas oT rubpuga ¢ mearoll or umcrolt (opmbl.

Quesuano, Bce MOTOMCTBO NOAYYHUT MKEATHIE CEMEHA, HO NOACBHHA
ero 6yaer yMcras, 60aee HE pacuUleNAAOIIAACH, T--€. FOMO3UTOTHAs, KAk
KeATasg ucxolHas (opma, APyras e MOAOBHHA (M3 PasSAMYHBIX OAOBBIX

#
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KAETOK) 6yJeT HMETb HAaKAOHHOCTbD K PACIIEMAEHHIO, T.-€. OKakKeTcs
TeTepo3UTroTHOH, Kak THOPHAHBIH ropox.

OYHO TaKke NMPH CKPELIMBAaHMKM TeTEepPO3UTOTHOI'O ropoxa ¢ roMoO3H-
TOTHBIM 3E€ASHbIM BO3MOMHDBI COEJWHEHUSA TAaKHX NMOAOBBIX KAETOK:

#eaTas oT rubpuja ¢ sereHoit or uHcTOH (opmbl,
3eneHas oT rubpHga c 3eaeHOH OT wuCTOH (opMbI.

Ouesugro, mnonoBuHa noToMcTBa 6YZeT HMETb KEATble CEMEHa H
HAKAOHHOCTb K palllenAeHHI0, T.-e. 6yAeT reTeposuroTHoil, xak rubpuz,
Apyvras xe NOAOBHHA— 3e-

p P £ AeHble cemMeHa Oes aTO#H Ha-
O\/G) 1 fQ\/QP KAOHHOCTH, KaK y MCXOJHOH
- roMO3MrOTHOH (Gopmbl.

o

T d
E, Mbl BMAMM OTCIOAa, YTO
. npu CKpemiuBanuu rubpuja
K ¢ A06OH H3 MCXOAHBIX YH-

CThIX GOopM, €CAH CIpaBe-

Puc. 67, Cxema cxpewunsanua wbpuga ¢ ucxog- AAMBA THIOTE3A Menaenas,

HOll ghopaoli. ZOMKHO TIPOHCXOAUTbL pac-

[enAeHue Ha JB€ TCPYIIEL

ocobefl — kak THOpHA .M Kak HCXOJHad (opMa—B PaBHOM OTHOILE-

muu 1:1. Taxk Bcerga B JaeficTBUTeAbHOCTH M 6miBaeT, U 06a 3THX

cAyuyas u306paKeHbl CXEMATHUYHO Ha HalleMm puc. 67, NpH YeM Ha HeM

Bce 0H03HAYEHHA TaKue XK€, Kak Ha puc. 64, TOAbKO JOMHHAaHTHBIE M

Jdaiee paclIeNAAIIMECH reTepo3UroTHble GopMbl 0003HAYEHDI CBETABIM

KPY#HKOM C YepHOH TOYKOH BHYTPH, yTOOBl NOKasaThb CKEBITHIH B HX
{IOAOBBIX KAETKax pelecCHBHbIH 3a4aTOK.

Mengeausm.

3HakoMcTBO ¢ 3akoHamMu Mengeas, KOTOpOe MPOM30OWIAO TOABKO
8 1900 roay, uepes 35 AeT mocAe MX OTKPBITHA, AaA0 MOLUHBIA TOAYEK
0co60My HaUpaBAEHHIO B GHOAOrHMH, HACAILEMY Ha3BaHHE M e HJ e AU 3 Ma.
Tlocreanuit usyyaer onbiTHLIM nyTem ofpasoBasue nomecedl memay pas-
AM9HBIME QOpMaMy H ABASETCA OCHOBOH BCEr0 COBPEMEHHOTO YYEHHA O
HacaeacreenHoctn. (C Tex mop pasAMYHBIMM MCCA€ZOBATEASMH IIPOU3-
BEJEHO TIpOMajHOE KOAMYECTBO CKpPEIUMBAHHI KaK KHBOTHBIX, TaK M
pacrenuii, ¥ BO Bcex 3THUX onbiTax 3akoubl MeHgeas Hamau cebe Gae-
cTAmee MoATBepmeHne. |lepBOHAYAABHO MHOTHE CKAOHHBI GbIAM AyMAaTh,
YTO BTH 3aKOHBI IMPHAOKHMBI JaAEKO HE KO BCEM, & TOABKO K HEKOTOPBIM
CAyuasM CKpeIMBaHWi; Tak mpejmoAaraa, Mexiy mnpoduM, u cam Mer-
aeas. Oauako nocAesyoumue MCCACJOBAHMA TOKasaAW, 4TO O6AaCTD,
OXBaThHIB2E€Masi AAHHBIMM 3aKOHAMH, HEOOLIKHOBEHHO IIMPOKA M, NOBUAM-
MOMY, B TO# MAH uHOH (popMe MM NMOAYMHEHBI BCE CAyYaH CKpelluBaHHH
¥ HaCAEACTBEHHOH Mepejadd pasAMYHBIX OCOBEHHOCTEH, Tak Kak HCXO0j-
Hble HAH POAUTEABCKHE (OPMBI BCErja HECKOAbKO OTAHHAIOTCA APYT OT
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Apyra, ¥ Besikasg ocob6b B CYLIHOCTH SIBASIETCH INOMECBIO HAH THOpHIOM,
T.-€. NpeicTaBAdAeT U3 cebA reTeposHUroTHyw Qopmy.

Ha Tex mpumepax, ¢ KOTOPBIMH Mbl HMEAM AeAO Bbiule (Y ropoxos,
MIEAKOBHUYHOH 6a6ouKH), ZEA0 WIAO O YHCTO BHEIIHUX OCOBEHHOCTAX, Ka-
caBUIMXCs OKPACKU MAHM (DOPMBI, BOOOILLE MX CTPOEHHMsI. lak XKe HacAe-
AYyIOTCS W APYryve aHaTOMHYECKHE DA3AHYHS BCEBO3MOMHBIX OPraHK3MOB,
HO MOMHMO HMX 3akoHaM Menjeas moAuYMHEHBl M UX (PUBHOAOIHYECKHE
5cO0EHHOCTH, W MHOrHE MATOAOTHYECKHE (T.-e. HOCAILLHE HEHOPMAABHBIH,
60AE3HEHHBI XapaKTep), H Zake HEKOTOPblE XHMHYECKHE.

Tak, y HexoTopbix pacTennii AByA€THee COCTOSIHME IPH CKPENIUBa-
HUSAX JOMHHHPYET HaJ OJZHOAETHHM, M 3aTeM HACTymaeT pacllenAeHHe,
T.-€. 9TH OCOOEHHOCTH CA€AYIOT 3akoHam MeHjeAss MAH, KaK TOBOPAT,
menaeanpyior. Mengeaupyiowum npusnakoMm sBageTcs M Apyro#t ¢u-
3HOAOTHYECKHKH NMPH3HAaK — YHCAO OTKAAZBIBAEMBIX AU Yy Kyp. Pasanu-
Hbleé MOPOAbI KYKYPY3bl OTAHYAOTCA JPYT OT JApyra PsaAOM XHMHYECKHX
ocobeHHOCTEH : BOABIIHM HAHM MEHDBLIIMM COJep:HaHUEM COKa, KOAHYECTBOM
beAKa, xHpa, YrA€BOJOB, H 3TH OCOGEHHOCTH NPH CKPEUIUBAHHUAX TOXKE
caexyror 3akonam Menzeas. Yro kacaercss g0 narororuuecknx oco-
benHocTel, TO MEHAEAMPOBaHHME MX YCTaHOBAEHO, I'AaBHoIM 06pa3omM, y
YyeAOBEKa, MHOTHEe OOAE3HH KOTOPOTO ABASIOTCS HAacACJCTBEHHBIMH HMAK
NPHUPOAKACHHBIMH, B OTAMYME OT JPYrod rpynmbl HX— MNpuo6peTeHHbIX.

TakUM HaCAeJCTBEHHbIM OOAe3HAM OTHOCATCA, HalpUMep, caXapHas
6oae3anb AU auaber, MHOTHE TAasHbIE M KOXHble OOAE3HN, SMUAENCHS
u craboymue M HEKOTOpPble JPYrue AylleBHble 60Ae3HH, a Takke LEAblE
pAA YPOACTB — KOPOTKONAAOCTb, 3aA4baA ryba, LBeTHas CAemoTa M Ip.

AHH M3 HHX ABAAIOTCA JOMMHHPYIOIIMMH M NPOABASIOTCA Npu Gpake
3J0pOBOTO AHUA C OOABHDBIM yX€ B IEPBOM MOKOAGHHMH HX 1I0TOMKOB,
APyrHe e, HANpPOTHB, PeLleCCHUBHBI (KaK, HallpHMEpP, SNHUAENCHA) M HCYe-
3al0T B TaKMX CAy4YasAXx Yy Aerell, HO MNPOABAAIOTCA Y BHYKOB HAM IIpa-
BHykoB. Hexoropeie jgpyrue yme HOpMmaAbrbie OCOBEHHOCTH YeAOBeKa
B pO4€ LBETa TAas, BOAOC, XOKH M MHOIMX YHCTO JYXOBHBIX crnocob-
uocreil (Hampumep, MySbIKaAbHbIH M apTUCTHYECKHA TaiaHT M T, 0L}
TaK&e BIIOAHE CASJAYIOT TeM XKe MEHJAEAeBCKUM 3aKOHaM.

Koneuno, muorue mus 9THX CAyYaeB OTAMYAIOTCA SHAYUTEABHOMR
CAOXHOCTBIO M AAA BBISICHEHMS MX NOTpebOBarach JOBOABHO MPOJOAKH-
TeAbHas paGoTa. TOYHO Takie M K TeM OCHOBHBIM 3aKOHHOCTSAM, KO-
TOpble GBIAM OTKPBLITHI B CBOe BpeMs MeHieneMm, caeraH psa AOBOABHO
CyllecTBeHHbIX ZobaBAeHHH, 0JHAKO, HE CMOTPA Ha MOCAEJHHE, OCHOBHAA
cywHocTs 3akoHoB Mengeas ocrtaetcs M Mo cHe Bpems Hesbibaemoii.

Mpl He MOxeM, KOHEUYHO, OCTAHABAMBATbCS 3jecb Ha Goree HOBBIX
JAaHHPIX MEHJEAM3Ma, TaKk Kak 9TO 3aHAAO Obl CAMIIKOM MHOrO MECTa.
Ilpusesem, oauako, oauH-zBa mupuMepa u3 »3ToH obGractu, YTOGBE
NOKa3aTb, HACKOADKO pPacIIMPHAOCH Teneph Halle 3HAaKOMCTBO C ABAe-
HHAMH HacCAeJCTBEHHOCTH M, FAaBHOE, [OHMMaHKE HX.

Bo muorux cayuasx 6biBaer, uTo pacliclAeHHEe He HAeT TaK NPOCTO,
KaKk B TeX CAyvasx, ¢ KoTopbimd umeAr jero Mengean. Mbr ckpemu-
BaEM, HampuMmep, CEPOro KPoAuKa C CeAblM H OXWAAEM TOAYYHTH BO
BTOPOM MOKOAEHHA Ha 3 cephiXx O0AHOro GeAroro, MexAy TEM KpOme HHUX
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NOABASIOTCA moueMy-To W yepHbie. HMau npu ckpemusanmy, ckaxem,
NIIEHAUBl ¢ KPACHBIMA M MUIEHUUB! ¢ 6EABIMH 3€pHAMH BO BTOPOM ITOKO-
AGHHH MOSBASIOTCH M KpacHo3epHble U 6GerosepHble pACTEHHS, HO HE
g oTtHoweHuy 3:1, a B orHomenun 15:1.

(Ognako, BCe 2TO OTHIOAb He MCKAIOueHHs u3 3axkoHoB Meunzeas (us
UCTHHHBIX 33aKOHOR NPUPOABI MCKAlOYeHuir He OmiBaer!), a Toabko He-
CKOAbKO 6oree cAomHble uX caydan. Jero B TOM, 4TO HHOrJa
MCXOJHbIE (POPMbI OTAMYAIOTCA IO BHEUIHOCTH OAHUM MPH3HAKOM, a Ha-
CTOSILMX, BHYTPEHHHUX, T.-€. HACAEJCTBEHHBIX Pa3ANHYMA Ha CaMOM Jene
‘OKasbiBaeTcsi ABa HAH jaxe 6oabwe. Boobwe rosops, mpuxozurcs
PUHATD, YTO BHEIUHUM OCOBEHHOCTSAM OpraHW3Ma OTBEYAT B €ro no-
AOBBIX KAETKax 0cofble BHYTPEHHHE CBOMCTBA, HAY, KAK UX TENEPb 4acTo
HasblBalOT, GaKTOpPbl. lak BOT HHOrJa HapYKHOMY OpPH3HAKY OTBE-
gaeT OZMH e BHYTPEHHMH HacAeiCTBeHHBIH (akrop (kak Bo Bcex Goaee
IPOCTBIX CAYy4Yasnx), a MHOrJa ABAa MAM Jake HECKOABKO (PAKTOPOB.

Ocobenno 4acTO HECKOABKO (JAKTOPOB BHISBIBAIOT OJHY HAPYKHYIO
‘0cobeHHOCTD TIpH 06pasoBanuM OKPACOK MAM MacTell y HAlIMX ZOMAaIHHX
MUBOTHBIX. |ak, MsyyeHue CKpelluBaHuii y Aomajged NOKaspiBaeT, 4TO
Yy HMX pbuKas MaCTb B3aBUCMT OT OAHOrO €AMHCTBEHHOrO (hakropa,
8 o6pa3soBaHMM BOPOHOU MaCTH YYaCTBYIOT yke J4Ba, B 06pasoBaHuH
rHe0# — Tpu, a 6GyAaHas M cepas MacTh 3aBHCAT OT eige GOAbLIErc
uncaa ¢akTopoe. [loaToMy, ecAm JeAo HZET O IOTOMCTBE HOMeECeH
MeXAY poLKeH M rHEZ0H uAM pbuxel H cepol AOWIaZblO, TO HENPABUABHO
6b1A0 6bl #AaThb MOABAEHHMA BO BTOPOM MOKOAEHHMM TOABKO OBOeux uc-
xoaHbIX Macreil B orHomenun 3:1. Hanporus, 5 nepsom cayuae szech
KPOME PBUKMX M THEeAbiX MOUYT NOSBUTBCS ¥ BOPOHBIE, & BO BTOPOM
KPOME PBLKHX H CepbIX — BOPOHBIE M THEZBIE.

Tam, rae Bce 5TH OTHOMEHHA HAPYKHBIX [PH3HAKOB OPraHM3Ma M
‘€r0 BHYTPEHHHX (AKTOPOB XOPOLIO M3YYEHBI, MOXKHO Jame COCTABASATh
HacAeJCTBeHHBIe (POPMYAB JAd pasandHbIX ocobenHOCTel,
obo3Hauas OTAEAbHBIMM OYKBaMM Te BHYTPEHHHE (PAKTOpPbl, KOTOPhIE y4a-
.cTByI0T B 06pasoBanun nocaeguux. Ilogo6upie popmyabt Bo MHOTOM Ha-
HOMHHAIOT Te XUMMYEeCKHe (OPMYAbI, KOTOPBIMH JABHO YiKe MOABIYIOTCS
AAsl 0003HAUEHUs cOCTaBa pasAMuHBIX BewecTB. HeckoAbko ynpouas
ABAO, MOMKHO CKa3aTb, HAlpHMeEp, YTO HACAE€ACTBEHHas (POPMyAa Phi-
‘welt Aomagu 6yazer P, Bopomoit —PB, rmegoit — PBI', 6yaaunoii —
PBI'B, npu uem nmoj xamjoit GykBol pasymesrcsi ocobbiii (pakTop, Bbi-
SCHEHIe KOTOPOTO BO3MOKHO AMIND MIPH M3YYEHUH fABACHME CKpemu-
BaHus.

Touno Takxe, €CAH Mbl CTaAKHBAEMCH BMECTO OOBIYHOIO OTHOLIEHHI
3:1 ¢ kakuM-HHOYAp MHbIM — xo0TA 6b1 15:1, TG geno obbacumeTcs Tewm,
YT0 3Jeck GBIAO 3aMElIaHO HECKOABKO HACAEACTBEHHBIX (AKTOPOB, Bbi-
3blBABHIMX BCErO OJHY Hapy#xHYIO ocobeHHOCTb. DbiBaer u TaK, 4To OT
‘OZHOTO HACAEACTBEHHOTO (PAKTOPa MOTYT 3aBHCETb JBa BHEWIHWX IIpH-
3HaKa; Hanpumep, OeAble MbIUM, KPOAMKH, KPbICH HMEWT H 6eryio
WepCTs W KpacHble raasa, HO 5TO BCEro OAMH HaCAeJCTBEHHbIH Npu-
3HaK, B o00pasoBaHuM €ro Yy4acTByeT BCEro OAMH HACAEACTBEHHbIH
-aKTop.
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Jaxon Menaeasn m xpomosomsl.

Hesamennmyro nomowp npu pas6ope Bcex 3THX Goaee CAOXKHBIX
cAyyaeB MEHJEAM3Ma OKasblBa€T yike U3BeCTHas Ham runoresa Menzeas
O YHCTOTE NMOAOBBIX KAETOK. YKakeM B 3akAlo4eHHe, KakuMm o6paszom
MOXKHO CBS3aTh 3Ty runotesy MeHnaeAs ¢ TemMu ZaHHBIMH O XPOMO3OMax,
Kak O HAaCHTEeAbHHLIAX HaCAeJCTBEHHBIX CBOHCTB, C KOTOPBHIMH Mbl [O-
3HAaKOMHAMCb Ipu pasbope sBreHMi passurus opranusmos (ctp. 98).
Ilpumem mpu aToM, YTO KaMmi0e NPUPOXKIEHHOE HAH HacAe ICTBEHHOE
CBOiicTBO, HHaye roepops, 0OycaoBAMBaIOUIMH ero (axTop, 3aKAKYEHO

Puc. 68. Ommnouientte xpoMosom npu crpewusaruu fe8yx Popit.

B TOH HMAM HHOH XpOMO30OMe MOAOBBIX KAETOK, M MOCMOTPHM, Kak c aTok
TOYKM 3PEHHs MOXKHO npejcraBUT: cebe Bechb X0J4 CKpPELIUBaHHA B €ro
HauboAee MPOCTOM CAydYae.

[IpeanoroxnmM, Mbl CKpelUUBAEM 4YEPHYIO ¥ 6GEAyI0 INOpPOJy Kakoro-
a#nbyab OpraHuiaMa, Y KOTOPOTO KAETKH TeAa coAepsaT mo 8 xpomosom,
a 3peAble [OAOBbIE IMPOAYKTHI TOABKO MO 4, NMpu 4eMm 4epHblii LBET ZO-
murpyer Hag 6eabm. Camka npuHagAexHT K YEpHOH MOPOJE, H 3TOT
[pH3HAK DNepeJaeTcs OJHOH M3 XpomosoM, o603HaueHHOH Ha puc. 68
YepHBIM LIBETOM, caMel ke OeAblil, H jaHHad 0COOEHHOCTb Nepejaercs
6eaoii (He nynkTHpoBaHHOH) xpomosomoii. HaTom xe pucynke uadpoii 1
ofo3HaYeHo AHUO POAHTEABCKOH (OPMBI C AOMUHUPYIOLIEH 0CO6EHHOCTBIO
¥ yepHO#l Xxpomosomoil, uudpoit 2 — cnepMaTo30Ms APYroro POAUTEAS
C peluecCHBHBIM MNpH3HaroM u Oeaolf xpomosomoi, 3— usobpaxaer
ONAOAOTBOPEHHE JaHHOTO sAMlla 3THM MXMBYHKOM, 4 — COCTaB XpOMO30OM
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y noayuusmeroca rubpuaga. Puc. 69 usobpaxaer xoa cospesanus mo- -
AOBBIX KAETOK Y MOCA€AHEro, HpM 4YeM 3Jech aHAAOTHYHBIE JPYT APYry -
XPOMO30MBI, MOAYYEHHBIE UM OT MaTePH H OT OTUA, B TOM YHCAE YepHas
u 6Geaas, cnepsa cxojgarca Jpyr ¢ Apyrom (1), a sarem, 6aarogaps
3HAKOMOH Ve HaM peAyKUUH, paclpeAeAsioTCs [0 PasAHYHBIM KAETKaM
{2 u 3), n B peayapTaTe oJTOrO M3 KakA0H MATEPUHCKOW KAETKH crep-

4

Pue. 69. Omrowerue xpomosom rpu coSpeSARULL TOALOBBIX H.1€MOK
v wbpuga nepsot0 NMOKOAEHY A,

MATO30KMAOB MAU AHL MOAy4aerTcsa no 4 NMOAOBBIX MPOAYKTa C MNOAOBHME=
HbIM YHCAOM xpomo3zoM. (pegn nocaessux Asa UMEIOT 110 3 OyHKTHPO-
BaHHBIX XPOMO3OMB! U 110 OJHO 4epHO#, 11 ABa MO 3 NYHKTUPOBAHHBIX Ke
‘1 o4Ho# 6enoit xpomosowme (4). [loayuaercs xak pas To, uTO npea-
moAaraeTcs MeHAEeAeBCKOIl runoTe30il YMCTOTBI MOAOBBIX KAETOK® NO-
AOBHHA MOCAeZHHX Yy ruabpuza 3saxkalouaer B cebe B CKPHITOM BHJAE
AOMMHUPYIOWHKE npusHak (YepHyro XpomMosomy), Apyras ke NOAOBHHA —
peueccusuyw ocobennoctp {6eayio xpomosomy). Haxkoney, Ha puc. 70
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u306pamenBl Te 4YETbIpe BOBMOKHBIX COUYETAHMs MOAOBbIX KAETOK, KOTO-
pbie HMMEIOT MECTO TP MOAOBOM aKTe€ V Takux rubpuioB NEPBOro I0-
KOAEHUA M KOTOpble NMPUBOJAAT K PACUICMAEHHIO BO BTOPOM MOKOAEHHH
WX Ha 3 veownix M 1 feayro Qopmy. Takum ob6pasom, Mexiy Xo-

Puc. 70. Yemvipe sozmosmmsix couemanus NOAOSLIX KAEMOK wibpugoe
nepeowo noxoAeHus: 1-—depH. H uepH., 2 n 3— yepH. u Ger., 4 —
fen. u bHea,

AOM HaCAeJOEBaHHA 11O M&HJEAI'D H JaHHDBIMH OTHOCHTEADHO NPOLIECCOR
COo3peBaHusA, ONAOJOTBOPEHHA U C}“ABGH IPpH 3TOM Pa3AHYHBIX XPOMO30M
HMEETCA HECOMHEHHAA CBA3b, KOTOpaA JOKA3BIEAET, UYTD YUEHHE O HACAhe-
CTBEHHOCTH H Y4YE€HHE O X¥pOMO20MaX PaXOoJATCA Ha BEPHOM NOYTH.

Onpeserenne moaa.

Ocobenno sicHo sTa CBH3b BBICTYIaeT B BOIpoce O NpPHYHHAX BO3-
HHKHOBEHHMA TOr0 MAM MHOTO NMOAOBOr'O COCTOSHHA, T.~€. NPOUCKXOXKJEHUA
B OZHHX CAydYasAX CaMKH, a B JPYrHX camua. JTOT BONPOC, HAM II p O-
breMa onpejJeneHHUs NOAQ, Kak ero oObIYHO HA3BIBAIOT, JO 3Ha-
koMcTBa ¢ 3akoHamu Mengeass ocraBaacs coBepuieHHO 3araJjo4HbIM,
XOTH MO MOBOAY €ro BbICKashiBAAHCb Jake HE JECATKM, a COTHH THIO-
Te3. Aumb nmocae BTOPHUYHOrO OTKpbiTUs 3akoHoB Mengers 6bira cge-
AaHa IONbITKa CBECTHM HacAejOBaHMe Mona Ha npeobrajanme OJHOrO
MOAOBOIO COCTOSIHUA (MYXKCKOTO WAM KEHCKOTO) Hajg JPYrMM C NOCAe-
AYIOUIUM pacLIeNAeHHEM DTHUX [PH3HAKOB, BHITEKAIOIIUM H3 TUIOTE3b
YHCTOTBI IIOAOBBIX KAETOK, OTHYero M moAy4aioTcd B OJHHUX CAydHaAx
caMlbl, & B JPYrdx CaMKH. [TocraBAeHHBIE AAA TIPOBEPKH BTOro Npea-
HOAOXKEHUS ClelHaAbHbIE ONbIThl Haj JAOBOADHO CAORHBIMH CAYYasAMH

g
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HAaCAeACTBEHHOCTH BIIOAHE IIOATBEPAMAM €ro NPaBUAbHOCTb, TaK WYTO
B HacTOfILlee BpeMa 3Ta NpobieMa MOMET CUHUTATHCS B 3HAUMTEABHOM
CTENeHH paspeLIeHHO.

Adero B TOM, yTO Y rpoMajHOTO GOABUWIMHCTBA OPraHU3MOB YHCAO
caMLOB NPUOAUBUTEABHO PAaBHO YHCAY camok. Mexay Tem Mbl BHAEAH
BBILlE, YTO NPU CKPEUIMBaHAM THOPHZa ¢ OAHOH M3 HMCXOAHBIX (GOPM,
T.-€. T€TePO3UTOTHON (GOPMbI C FOMOSUTOTHOH, MOAYYAETCA TO Xe caMoe,
MMEHHO — NOABAsAIOTCA 06e aThx Gopmbl B oTHomenun 1:1 (cm. puc. 67).
Orcroga BO3HHKAA MBICAB, YTO OJHH M3 IIOAOB SBAfETCS BCErga re-
TEPO3UTOTHBIM M BOSHUKAET IPU BCTpPeue TOAOBBIX KAETOK ¢ pas-
AMYHbIMK 3aYarTKaMH [0Aa, APYroff e TOMO3HTOTEH U BO3HUKAET [pPH
COEAUHEHHH OAMHAKOBBIX B STOM OTHOLIEHHMH MOAOBBIX kAeTOK. [lpu-
MeM, HampuMmep, YTO TeTEepPOSUTOTEH MYACKOH MOA — TOTAa CaMIibl
ZOAKHDI IIPOMIBOJUTb ABa COPTA XMBYMKOB: C HAKAOHHOCTBIO K 0o6pa-
30BaHUIO CAMLIOB (s:M}-’HﬂCRHE KHUBYMKA) M C HaKAOHHOCTBIO K o6paso-
BAHMIO CaMOK (,KEHCKHE“ MMBUMKM), a CAMKH, KaK TOMOSHIOTHBIE
Gopmbl, BYAyT MNPOMSBOAUTH AMIUb OAMH cOpT UL (,xeHckue” sabina).
OueBugHo, Tpu 9TOM B KaxJOM NOKOAEHMH GYAYT MPOMCXOAUTH TaKHe
BCTPEYH MOAOBBIX KAETOK:

H»My#HCKOR" MUBUMK M ,,KeHcroe® siuo
. KEHCKU® KHBUMK M ,meHcKoe” siino.

B pesyabraTe oT mepBOro coejHHEHHs CHOBA MOAYYaTCs IeTEPO3UTOT-
Hbl€ B TIOAOBOM OTHOIIEHHM CaMllbl, Y KOTOPbIX MY:KCKOE HaYaAO0 JOMH-
HHPYET HaJ KEHCKHM, a MPH BTOPOM COEJHHEHHH — FOMO3SHIOTHBIE B IO-
AOBOM OTHOIIE€HHMH CaMKH, MPH 4YEM KOAMYECTBO TeX M JZPYTUX JOAKHO
6bITH PaBHO OZHO ZPYroMmYy.

Cneunarbuble HccAegOBaHHA IO TOMY BONPOCY [OKa3aAM, dTO
MMEHHO TAK M OGCTOMT JEeA0 Y HEKOTOPhIX OPraHM3MOB — Hampumep, Y
YeAOBEKa M MAEKONHTAIOLIUX, TOTJa Kak y Apyrux (Hanpumep, y IITHL,
6aboyex) reTepOSHIOTHBIM [OAOM SBASETCS MeHckul, u obpasyercs He
ABa COPTa ¥UBYMKOB, a ABa copra suy (,Myzckue” U ,meHckue® siiua)
C JOMHHHPOBaHHEM KEHCKOro Hayaaa, a BCE KMBYMKH HMEIOT MYMKCKYIO
rengenuuto. OueBUZHO, Y STHX OPraHUsMOB B KakJOM MOKOAEHHH
MPOHCXOAAT TAKHUE BCTPEHYH MOAOBBIX KAETOK:

pMy#HCKOe! AHIO H ,MYKCKON“ mMHUBYMK
pHEHCKoe® ANIO U ,My:KCKOH® KUBYHK,

JpH 4eEM B TNEPBOM CAy4Yae MOAyYaeTCA camell, a BO BTOPOM — CaMKa.

Eme 6oree uaTepecHo, UTO ®TH OTHOLIEHHS HAXOJAAT CBOE OTpame-
Hne u B xpomosomax. [lpu JerarbHOM mM3yyYeHMHM MX Y pPasSAMYHBIX
OpPTaHHW3MOB YJZanoCh yCTaHOBHTb, 4YTO CpejH XpPOMO30OM HMEeTcs OJHA
napa, HECKOAbKO OTAHYAlOILAACH Y Pa3AMYHbIX [OAOB, II0YEMy MM H
6BIAO JaHO Ha3BaHHE NMOAOBBIX XpOMO3OM. B Tex cayugasx, rae,
KaK y 9YeAOBeKa U MAEKOIHTAIOUIUX, FeTEePO3HIrOTeH MYAKCKOH MOA, CAMKHM
HMET B KAETKax CBOEro TeAa MO JBE [OAOBBIX XpPOMO3OMBI, a BCE
afiua Grarogaps peAyKUMH NOAY4YalOT 3 Hux mo oguoii. Hanporus,
KaxJasd KAeTKa TeAa caMla MMEeT TOAbKO OJHY TaKyIO TOAOBYIO XpPO-
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MO30OMY, & CpPeJU KUBUUKOB BOBHMKAIOT JBa COpPTa— C BTOH XpomMozo-
moit (,,menckue® xusumku) u 6es Hee (,mymckue® musumku). Ecau
AALO ONAOAOTBOPAETCS MUBYMKOM C ITOAOBOH XpOMO3OMOH, TO MOAY-
YaeTCsi OprasusM C ABYMsI I[OAOBBIMH XpOMOBOMaMmH, T.-&. CaMKa, a
ecAd AHLO ONAOZOTBOPSIETCA HHBUMKOM 6€3 MOAOBOH XpPOMO3OMBI, TC
noaydaerca ¢opma ¢ 04HOH NOAOBOK Xpomosomoft, T.-e. camel.

Bce T OTHOmIEHHA ACHO BHICTYNAKOT, €CAH HX NPOCAEIUTD Y KAKOTO-
uubyab OZHOrO OGBEKTA, HANPHUMED, Y YEAOBEKa, Kak 3TO CAEAaHO Ha
puc. 71. V uenoBexa wumeercs 48 xpomosom, HO 3TO uucAo HabA-

W

7N /

23+ac

23

[

Puc. 71. Paszsumue musuurxos y uwerosexa. | — marepmucras xaeTxa CIIE PMATO3OHL0E;

Il — coeaunenne amarornumnx xpomosom momapuo; Il — V' — pegykuua umcra xpomo-

som; VI-- uernipe MoAyuarOUIMXCA M3 MAaTepHHCKOR KAGTKH crepmaTosomga (gsa Bepx-

HUX —  #eHcxue", Asa HumHEX — ,Mymckue”). Llugppwm o6oanauaror umero xpomozowm,
— MoAOBaA KPOMOBOMA

AAaeTCs AMLID B KAETKAaX TEAa KEHIUMHBI, M BCe siiga umeroT no 24 xpo-
mosombr (23 mpocrteix w1 moroBas). Y MyMUMHBI B KAeTKaX TeAa
yxe He 48, a 47 xpomo3oM, ¥ TOAOBMHA HHMBYMKOB HMmeeT 24 xpomo-
somel (23 nmpocteix u 1 moaoBas), a Apyras NOAOBHHA HX TOABKO [10
23 (npoctmix) xpomozsombi (cm. puc. 71). B sasucumoctu or Toro, ka-
kOl us muBUMKOB monajger B siino (,mymckofi” ¢ 23 xpomosomamy HAM
LKeHckui“ ¢ 24), onaoaoTBOpenHoe AHLO M JAET MaAbUMKA HAH Je-
BOuKy. KoHeuno, Tam, rje TeTeposUroTeH He MymMCcKoif, a MmeHCKui
NMOA, KaK y NTHU H 6a604YeK, Bce OTHOWIEHHs MOAOBBIX XpoMosom obpat-
gbte. [lpu aTtom Te caoxHbIE cAyyay HaciegoBanusg, pa3bop KOTOPBIX
IPUBOANT K YCTAHOBAGHHIO TE€TEPOSUTOTHOCTH OJHOTO MOAa M TOMO3ZH-
TOTHOCTH JPYroro, BIOAHE COBMAaZalOT M C 3TUMH JaHHBIMH, KacCaloLlu-
MHCA TOAOBBIX XPOMO3OM.

e
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[logpobueiii pasGop >TOro HHTEPECHOrO BOMpoca 3aBen Obl Hac
04HaKO OYEHb JAAEKO, TAK KaK OH OTAMYAETCA yke JOBOADHO OOABLIOH
CAOKHOCTDIO, ¥ Mbl MOMEM 3J€Cb AWIIb YIOMAHYTb O TAKOH CBA3W MexJy
YUCTO ONBITHHIM HCCAE€JOBAHHEM [OMeCeil M YHUCTO MHUKPOCKONMYECKHM
H3yYeHHEM H3BECTHbIX OTHONICHHH B NOAOBBIX KAETKax. |eM He MeHee
szaxe u 6e3 3TOr0 COBEPIUEHHO SCHO, KAK AaAeKO YIIAa Brnepez Guoro-
rua 3a nocaeaune 30 —40 Aer B obracTu H3YYEHHA ABACHMH DasBUTHA
H HacAeZCTBEHHOCTH 6Aarojaps BO3HHKHODEHYIO B Hell yUeHHs O XpOMo-
30Max B MEeHJZEeAH3Ma.



FTAABA CEABMAA,

Ornomenuss opramusmMoB Jpyr k APyry #
K OKpy:xaiomeH cpeze.

Axororun. — [Honosoit  gumopduam. — [lorumopdman. ~~ Cumbuos. — [lapasurasm.

@THOmEHMN MeKIY uBeTamMu ¥ HacekoMbimu. — Haceromonguse pacrenus. — Oprarmsni

n oxpysatoman cpega. — Cezonnmii gumoppusm. — [Tokposurerscreennas oxpacka. —
Teorpaguueckoe pacnpocTpaHeHde RABOTHbIX ¥ PACTEHWH.

Ixkororns.

Ao cuX mop, roBops O CTPOEHWM OPraHW3MOB, WX OTIPABAEHMAX I,
HaKOHell, ABAGHHSIX PAa3BUTHA M HACAEACTBEHHOCTH, MBI UMEAM B BHAY
AMUIb T€ HMAM HHbIE OPraHW3Mbl B OTAEABHOCTH K HE KACAAHCH CO-
BEPIIEHHO 6ECKOHEYHOrO KOAMYeCTBa HHUTeH, KOTOpbIE CBS3bIBAIOT
UX APYT C APYroM M C Okpymaiomeil cpejoii. B nacrosmee Bpema
usydeHHe aTol mHTepecHefmell o6AacTH B3aUMOOTHOWEHME XHBBIX CY-
LIECTB CAOKHUAOCH B LEAYIO JHCUHIAMHY, HashiBaeMyl0 dKOAOTHEH,
KOTOPYXO Ay4llle BCEro MO:KHO ONPEJEAHTb, KaKk yueunue 06 ycao-
BUAX HMHU3HH opraHusmosn, o6 ux ,6miTe”, B ¢ HEKOTOPHIMH H3
OTHOCALUMXCS CloA2 (PAaKTOB Mbl TOXE JOAMSHBI IIOBHAKOMHTb YHTATEAS.

[Mocaeaune ygo6Hee BCero pasjzeAdTb HA ABE CPYNIBL:

A) oTHOmMEHHS OPraHU3MOB JPYTr K APYTry, H

B) orHomenus OprasM3sMOB K OKpymawmel cpege

[lepsas e rpynna pacmagaeTcs B CBOI OYEpejb Ha ABa OTAEAA!

a) OTHOWEHHUS APYr K Apyry ocobeil, npuHazrexa-
MHX K OJHOMY BHJAY, H

6) OTHOWEHUI AZPYyr K JPYyry pPasAMYHBIX BHJAOB.
B zarpmeiimem mpr m 6yzeM npuAepEMBaTBCA HUMEHHO 3TOr0 NOPAJKA.

Hoaosoit amMopduam.

Cpeau ornomenunit ocobeit ojHOro M TOro e BHJa NEPBOE MECTO
3aHMMaloT HauboAee pacHpocTpaHeHHbIEC, OCOOEHHO B XKUBOTHOM IAPCTBE,
OTHOMEHUA PasAMYHBIX NoAoB. CymHocTp 8THX OTHOmEHHH.
HaM yXe XOpONIO M3BECTHAa, H Mbl 3HAeM, 4TO OHA MMEEeT LieAbI0 MPOH3-
BEJjeHHEe HOBBIX NOKOAEGHHH NIYTEeM NOAOBOI'O pasMHOMEHHA, AAA 4Yero
caMubl © CaMKH 06Aajal0T CnelHaAbHbIMH NoAoBbiMu opradamu. OjgHaxo,
Yy O4eHb MHOTHX (OPM MOMHMO 3TOro 06a nOAa 3aMETHO OTAHYAIOTCA
pAsoM ocoGeHHOCTeH, HOCAIIMX YHCTO BHEIIHHHA XapakTep H MO3BOASIO-
IGUX Cpasy OTAMYHTb CaMlla OT CaMKH, NMPHU YEM 3TH BHEIIHHE OTAMYHA
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HE MMEIOT NPAMOro OTHOWIEHUS K MX OpraHamM pasMHOMEHHA. 1ak Kax
nocAejHUe, KOHeYHO, 6OAee BakHBl, TO MX HasbIBAIOT MEPBUYHBIMH
MOANOBBIMH NPHU3HAKAMM, a YMCTO BHEIMIHHE pasAHdua 06OHX mO-
AOB — BTOPHHYHBIMK NOAOBBIMH INpH3HaKaMu. Tam, rze
MMEIOTCA [OCAejHHE, B Ipejerax OJHOro BHAa BO3HUKAOT JBE pas-
AWYHBIX (JOPMbBI ~— caMila ¥ CaMku, ¥ 3TO ABACHWE HA3bIBAOT NOAOBB M
AuMoppuzmom, T.-e. zBypopmuem. [locmoTpum kakoft 6uororuue-
CKHH CMBICA HMEET 5TO ABAEHHE.

YHawe Bcero BTOpHUYHbIE MOAOBBIE NPUSHAKH HMEIOT TECHYIO CBf3b
C OTHOLICHUAMH MEXJY TOAAMH M IIPOHCXOAAIIHNM MeXJY HHMH TOAOBBIM

w

Puc. 72. Patickar nmuya: caera —- caMell, clipaBa — caMKa.

akrom. Coo06pa3HO ¢ H3BECTHBIM yie HaM pasAHuYMeM B obuiem xapak-
TEPE TMOAOBBIX NPOAYKTOB, MYKCKOH MOA 0O CPaBHEHHIO C KEHCKHM
ABAAETCA OOBIKHOBEHHO 6oaee JeATEAbHBIM H aKTHBHBIM: Y OOABIIMH-
CTBa BBICIIMX HHBOTHBIX HMMEHHO caMell OTBICKHBAaeT CaMKy, rOHSeTCcA
3a Hel, cTpeMuTCs MPHBAEYL €e K cebe pasAMYHBIMU criocobamu u jaxe
HEpeJKO BCTyrnaeT M3-3a Hee B 60ppby ¢ Apyrumu camuamu. Bcee aro
Tpebyer y Hero npucyTrcTBps ocobbIX 0praHoB, OTCYTCTBYIOLIHX Y CaMKH,
MOYEMY OHH M ABASIOTCH BTOPHYHBIMH MOAOBBIMH MPH3HAKAMH.

K aro#i xareropuu BTOPHYHBIX HOAOBBIX NPHSHAKOB OTHOCATCHA, BO-
MePBbIX, T€ CAy4aH, KOrJa y CaMUOB CHAbHEE PasBHTbI OPTaHbl ABHAKEHHA
H OpraHbl YyBCTB JAs OTBICKMBAaHHH CaMOK---y HEKOTOPBIX HACEKOMbIX,
nalpuMep, CaMubl KPBLIAATbI, a CaMKH GECKPBIABI HAM Y CaMUOB ropasjio
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CHADHEE pPa3BHTbI YCHKH, CAykKallue opraHamMH OOOHSHHA; BO - BTOPDIX,
opranbl 60pbOpl M3-3a caMOK ¢ JPYTHMH caMUaMH — yKaxeM XO0Tsa 6m
Ha pora oJeHeld, MPUCYTCTBYIOIIME TOABKO y CaMUOB, KABIKH Y HEKOTO-
pBIX APYrux speped u T. 4., ¥, B-TPETbHX, ocobble OpraHbl H IMPHUCHO-
cobAeHHsa Aast npuBAevenus camok. [locaezHue ocoberHO ¥acTo BCTpe-
yaroTCA Yy NTHY B BHJe Goaee sIpKOH OKpacKH CaMUOB, PasAHUHBIX MPH-
AaTKOB Ha HX TeAe, CHADHO PasBHUTBHIX NMEPbeB U MpP.— HAlOMHHM TeTe-
pepeli, (asaHOB M APYrUX KYpPHHBIX HAM n3oOpaxeHHyo Ha puc. 72

Puc. 73. Camxu wxemypy c pere- Puc. 74, Yepen corerrus: crepa—

HBIDIEM. CaMEA B ECTeCTBeHH. BE.HH'IHH}',
cnpaaa—cameg, CHARHO YBELH'
YeHHBIH,

paiickyro nTHUy H 4p.,—a TaK#Ke B BHJE CNOCOOHOCTH K MEAOZUYHOMY
NEHHUIO, OTAMYANIIEMY HEKOTOPHIX CAMIOB OT CaMOK.

AHAKO, HEPEAKO BTOPHUYHbIE MOAOBBIE mNpH3HaKy, Oyayum Takke
CBA3AHbI C PAsMHOMXEHWEM, HOCAT YyXE€ COBEpPILIEHHO WHOH XapaKTep.
Cioza ormocates, manpumep, Te CAy4au, KOrja Takue OcOGEHHOCTH CBf-
3aHbl ¢ 3a60TaMH O [OTOMCTBE M CAYKAT HAH JAA MHTAHUA HAH AAA
3alIUTHl MOCAEAHErO. 1aK, CaMKM BCEX MAEKONHTAKUIMX HMEIT 0CO-
Oble MAeuHDbIE XKeAe3bl, KOTOPHIMH OHH M KOPMAT JeTeHblmledl B nepsoe
BpeMsI MX XH3HU. Y HEKOTOPHIX MHBOTHBIX HMeEHTCA oCOGbIE CYMKH,
B KOTOPBIX BbIHAIIMBAKOTCA BO BPEMA pasBuTHA Alla, a MHOrZa Jaxe
¥ Aerespiuu (cm. puc. 73, usobpaxaromuii caMKy aBCTPaAMiCKOTO KeH-
rypy). Hmuorza nozobuble BbIBOJKOBBIE KaMepbl, KaK HX HasM-

BalOT, PAsBHTbl HE Y CaMOK, a Yy CaMUOB, Ha KOTOPBIX M AOMHTCH 3a-
6ora o moroMcTBe (HEeKoTOpble xabbi, pbibbl), H BO BCEX ITHX CAyYasmx
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noA06HbIE OpPraHbl CAYHKAT XCPOIIMM OTAMYMTEAbHBIM TPU3HAKOM MEX Ay
060UMH TIOAAMH.

Haxoney, BcrpevaroTcss M Takue CAy4ad IIOAOBOTO JUMOPPH3MA,
KOrJ2 OH HEe MMeeT NPAMOTO OTHOUIEHWA K PaSMHOMKEHMIO JAHHBIX KH-
BOTHBIX, a BbI3bIBAETCH pasAuuHbiM o6paszom KusHH 06OMX I[TOAOE.
"Hurepecunit mpumep mnozo6HOro poja MPeACTABAIET MOPCKOH 4YepBb
Gomeaans (cm. puc. 74). Camka sTOro uepms uMeerT CTPOEHHE, CBOM-
cTBeHHOEe BOOOINE BCEM YepBAM OJHOrO € HEK KAacca, €e Teao cHab-
#eno Xo60TKoM U gocrturaer Aaunbl 15 cawrumerpos. Hanportue, camuwt
OTAHYAIOTCH ropasao Goaee ynpouenHo#t opranusayueit U ropaszo MeHb-
wuMu pasmepamu (1 — 2 muarumerpa), uTo 06BACHAETCA BCELEAO HX
06pa3oM AMHU3HM: OHM SBASIOTCH HACTOAIIUMH [apasUTaMu CaMOK W Ta-
PABNTHPYIOT CHadaia Ha ee xofore, a 3aTeM BO BHYTPEHHHX OpraHax,
momajasl B KOHIE KOHLOB B TIOAOBbIE NPOTOKM caMku. VI3BecTHBI M
06paTHBIE OTHOLIEHHS, KOTAa KEHCKMH TOA ABAAeTCS BOAee YIPOUIEHHbIM,
a My#ckoii, HanpOTHB, HOPMAADHO PA3BUTHIM, TaK YTO B BTOM OTHOIIE-
HHH HeT KaKoro-anfo obuiero mpasuaa.

Mrak mbl BMA¥M, YTO NOAOBOIl AMUMOP(QPHU3M IIpeACTaBAZET U3 cebs
AOBOABHO CAOMHOE SIBA€HHE, M BTOPUUHBIE [OAOBBIE [PH3HAKYM BO3HH-
KalOT Pa3ANYHBIMK OYTAMH M JAS pPA3AMYHBIX LeAell, ojgHako, Bcerja
oun OpIBalOT TECHO CBA3aHbI C XH3HEHHBIMM OTHONIEHHAMH HX HOCH-
Tenell. ’

Moaamophasm.

Or aumopdusma, MAKM CYLIECTBOBAHUA B NPEAEAaX BHZA ABY 1 pas-
AMYHBIX [0 BHEIIHOCTH opM, MbI MOMKEM IepeATH K MOAHMO p-
GuU3MY, T.-e. MHOTO(OPMHIO, KOTJa TaKHX QOPM Y OJHOrO M TOro Xe
BHJA OKa3blBAETCH HECKOABKO. OJTO SABAEHHE, CBOKCTBEHHOE HEKOTOPbIM
KUBOTHbIM, OOBIKHOBEHHO ObIBaeT TECHO CBfI3aHO C pa3jEeAeHHEM
TPpy4da Mexay ocobSamMu JaHHOrO BHJa, TIPH 4eM Ha JOAKD OJHUX MPH-
XOAATCA MPU BTOM OJHH, 2 Ha AONIO APYTHUX— Apyrue (QyHKUMH. 1ak
KaKk Takoe pa3JereHHe TpyJa HMEEeT CMBICA, AHIIb KOTJa KXWBOTHBIE
HRHUBYT BMECTe, TO MOAMMOP(U3M M HabAIOJaeTcA MPEUMYLIECTBEHHO Y
Tex (popMm, KoToprie ob6pa3yiorT coobilecTBa HAM KOAOHHH, T.-€. BEAYT,
KakK TOBOPUTCS, KOAOHHAAbHBII HAH COUWaAbHbilf 06pa3 KU3HU.

Mpbr smakombl yxe ¢ 6ECHOADIM PaSMHOKEHWEM NYTEM JEACHUS HAH
MOYKOBAHHA, KOTOPOE BCTPEYACTCA Y MHOCHX HHSWMX QOpM, TpH YeM
MHOT' A3, KaK y PECHHUYHOTO uepss, uso06pamennoro ua puc. 30, uam y
ruapel, obpasyromupecs npu 3ToM O0cobM He cpasy pacxodATcA APYr
oT ipyra. Ecau xe oraerenus ocobeil BO BpeMs G6GeCnoAoro pasMHO-
KeHHsA BOODILE HE MPOUCXOAUT, TO ITUM NYTEM M3 OJHOTO MaTEPUHCKOrO
OpraHU3Ma MoAydaeTcs UeAad KOAOHUA.

Takoe uMeHHO CTpOEHHE HMEIOT, HANPHUMEP, MHOTHE KUIIEYHO - [O-
AOCTHBIE, B YacCTHOCTH Onmmaitiume pojuun Hamel o6bIKHOBEHHON rUApHI,
TaK HasplBaeMble T'HJAPOHJHblE NOAHIBI, [OKPBLIBAIOUIHE B MOPAX LEeAbIM
HAAETOM MHOTHE TPEAMETHI. DAArojapsi WX COBMECTHOH MH3HH ADYT
¢ APYTOM BO MHOTHX TaKUX KOAOHHAX MEXAY HX YAEHaAMM —- OTAEADHBIMH
0CO6AMM — NPONCXOAUT pas3jeACHHE TPYAA: OJHH TPHCOOCOOAAIOTCA

i
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K HECEHMIO OJHHX (YHKUUH, JpyrHe — K HECEHHIO JPYIHX, YTO 3aMETHO
OTpaKaeTCs M Ha WX CTPOEHHH. [aK, B KOAOHHW MOAMIOB, H306pazeH-
HOlt Ha puc. 75, MBI BHAUM Tpe#je BCETO OODIKHCBEHHBIX MOAMIOB CO
ILYTaAbLIAMM, YCTPOEHHDBIX Tak XE, Kak rujpa, — 5TO Tak HasbiBaeMble
DHTaTeAbHble MOAMMbI (1), CAyKaulHe AAS AOCTABA€HMA NHILK Bceit ko-
aounn. Ha gpyrux ocofsx passuBaroTCs yxe 3HAKOMbiE HAM [OAOBbBIE
ocobu uAr meayspl (M), TpeTbu ocobu AMmIEHBl pTA W IIynaAey, HoO
cCaMH HBAAIOTCA Kak Obnl wynaibliamMyu Bcell KOAOHWM — 3TO yNaiblie-
BHAHble 0co6u (1), 1, HAKOHE]l, HMEIOTCA 0C00zie HEZOPASBUTDIE TOAHIDI,

Pue. 75. Yacmp xoroHul 1w pOUAHOI0 TOAUNAG NOZOKOpUHe: Tl — MUTATEAbHBIE 0O~
AMOBI, M —- MOYKA AAA MEZYs, I — MIymarbueBuZHbIe 0coOH, ((— CKEACTHBIE MTOAMIOHABI.

TOKPBLITHIE TBEPJbIM [OKPOBOM M CAYKalUHE AAS OTpakieHHA KOAOHHM,
MAM Tak Ha3blBaeMble CKeAeTHBle moAunomanl (¢). 3gecp, Takum ob6pa-
30M, CYLIECTBYIOT YeThipe PasAHYHBIX (DOPMBI, HO-y HEKOTOPBIX APYrHx
KHIIEYHOMOAOCTHBIX IOAHMOP(H3IM BhIpaxeH elle CHAbHEe, H KOAOHHH
KX COCTOAT M3 3HAYUTEABHO OOABLIErO YHcAd pasAMYHBIX COPTOB OCOOEH.
[Tocreanue mpu sToM HHOTJA MOAYHAOT CTOAD OJHOCTODPOHHEE pa3BH-
tHe (B poAe IIYNaABUEBHAHBIX HMAHM CKEAETHBIX [OAHNOMAOB B TOABKO
yTO pPa30bpaHHOM MPHMEpPE), UTO MPOU3BOAAT BIEYATAEHHE HE OTAEAb-
HBIX OcoGei, a TOABKO OpPraHoB B TeAe oOjHOH -0cobu, kKako#l kameTcs
takas KoAosMs. Ha camom me jeae M B 3THX CAydYasdx Nepej HaMu
UMEHHO KOAOHMf, HO C PE3KO BBHIPAXKEHHBLIM pasieAeHHEeM TPyAa MeKAY
OTAEABHBIMH OCOGAMH M BBITEKAIOWIMM OTCI0Aa NOAMMOPPHIMOM.
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[Moaumoppusm Habarozaercsi, 0AHAKO, HE TOABKO MPH KOAOHHAABHOI,
HO M MpPpH COULHAADBHOH HMHUBHH KHBOTHBIX, OOLIEU3BECTHBIM IIQH-
MEepOM 4Hero ABAAIOTCA OOLlecTBeHHbIE HAaceKOMbIE — [THEAbl, MYPaBbH
u tepmurei. O6Wwuna HAM ceMbs M4eA, HACEAAOWIas YAeH, COCTOHMT
H3 Tpex poaos ocobeit (puc. 76): marku wmam uapuunt (1), xoTopas
3aHATA AHIOb OTKAAZKOH AnL, camuoB mAam TpyTHeil (2), xoropbie Takme
HE NPUHUMAIOT ydacTHa B O0uecTBeHHBIX paboTax M CAy&aT AMIIb JAd
OMAOJOTBOPEHMA MaTKM BO BpeMa ee OpayHoro noaeta, H, HaKoOHel,
paboruun (3), npeacraBrsmomux us cebs HeJ0pasBUTLIX B MOAOBOM OT-
HOIIEHHH CAMOK, MCHOAHAIOIUMX Bce pabOThl B YAbE W BHE €ro. 1 pyTHH,
KaK Mbl Y€ 3HaeM, PasBMBAKTCA H3 HEOMNAOJOTBOPEFHbIX AHL, OTAO-
KEHHbIX MaTKoi, pabouue me m4eAbl ¥ LApUIbI -— U3 OMAOAOTBOPEHHBIX,
NpA YeM AMYAHKH, MpeJHasHayaeMmble AAS BbIBOJA M3 HHX HOBDIX IIapHI,
NOMEeIIATCA B GOABIIMX MAaTOYHBIX AuYeiiKax ¥ KOpMATcA OoAee nuTa-
TEAbHOR Tmuei (,MOAOUKOM®, OTpBIrHBaeMbIM paGOTHMIAME), AHYMHKH
#e, npesHa3HaYeHHble AAA pabOYMR MueA, pacTyT B OONee TeCHBIX fYesx
M KOPMATCS MeHee IHTATeAbHbIM MaTEPHAAOM — LUBETOUHOH MbLAbLEH

Puc. 76. Kacmot y nueavt: 1 — maTka HAM uapuua, 2 — TpyTeHb, 3 — pabouaa muera.

€ MeJOM, UTO H OTPAXKAETCs HA PasBUTHM MX MOAOBbIX opranoe. (guaxo,
pasAMYMA MexJYy OTHMH TpeMs poJjaMu ocobefl He orpaHuUYHBAIOTCA
NOAOBBIMH OpTaHaMH, a paclPOCTPaHAKTCA H Ha JPYrHe YacTH TeAa:
Ha rOoAOBY, POTOBbIe OpraHbl, AalKH M T. A., YTO BbI3bLIBAETCA M Yy 3THX
dopM pasIEACHHEM TPYAd.

HADHEE, YeM y MYEA, BbIpaKEH MOAMMOP(DHIM ¥ MypaBber. Y GoAb-
WHHCTBa HallMX eBporiefickuXx BHAOB HMEETCsd, IMpaBja, TOXKE TOABKO
tpu Kactol (puc. 77): camunt (3), camkn (1) u paboune (2), o pasru-
QA MeXAY MOCACAHHMH M I[TOAOBO3PEAbIMH ocobamu yike boaee Bbipa-
MEHDbl, TAK Kak pa6oynMe MypaBp¥l BCEr4a AHMIIEHbI KPbIABEB. Y JApPYTHuX
BMJOB MypaBbeB K ITHM TpeM poJgam ocobeil npucoejuHaercsa’ eme
yerBepTas KacTa — COAZAaThl. JTO To#xe B cymHOCTH paboune (T.-e.
HEeJOPA3BUTBIE B IOAOBOM OTHOLIEHHM CaMKM), HO WX Ha3HAYEHHEM
ABAAETCA 3allHTa THE3Ja H HeceHHE JAPYIHX BOMHCKHX obs3aHHOCTeH
(MypaBby, Kkak H3BeCTHO, BelyT Apyr c¢ apyrom soiinsi). Coobpasso
C BTHM COAJaThl OTAMYAKOTCS OT OObIKHOBeHHBIX pabounx 6GoabwHMuU
pasmepamp, TrpOMajHOH TOAOBOH M CHABHBIMH YEAKOCTAMH, a TaKxe
HEKOTOOBIMH APYrumu ocobennoctsamu (cm. puc. 78). Y Hekoropbix
APYIHX MYpPaBbeB NMOAHMOP(MHIM MHJAET elle JaAblle: mnofABAasioTcs pabo-
uKHe He OJHOr0, a HECKOAbKMX pPa3AMYHBIX THIOB, BO3HHMKalOT o0coOble
BHICOKO crenuaausuposannme ocobu (B poge xors 6p1 MEAOHOCHHIX
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Puc. 78. Pabouuii (1) u coagam (2} y ognoto
BUZN MYPABBES.

ocobeil, ABAAOIIKUXCA Kak Obl muUBbiMM OouyeHKaMu Meja, MepPernoAHsdo-
wero ux 306 M CAYKAUIEro AAA T[HUTAHUS JAPYTHX MYPaBher) U T. A.
Bce 310 ctour B cBasu c pasjeAeHHEM TPYZa B CHAbHO AH(D]epeHuu-
poBaHOfi O6IIMHE MypaBbeB, MKU3Hb KOTOPOH OTAMUAETCA BbICOKOIL
CTEMEHH CAOMHOCTDIO, TAK KaK y MypaBbeB HaOAIOAAIOTCA TAKUE ABAEHUSA,
KaKk JepxaHue ,40-
MalTHHUX  KMBOTHBIX",
pasBeaeHue  rpuboB, IR L= =
cobupanue 3arnacos A
NuIlM, BeJEHHE BOIlH <
¢ JAPYTHMH MypaBei- =\ %\\
HHKaMmH, paboBAajeAb- )
YECTBO. 2
He &8 wmenbmed, Puc. 77. Kacmot y kpacroo mypasss: 1 — camra, 2 — pa-
ecAn He B 6Goabmeft Goumit, 3 — cawmey.
CTETNIEHU BBIpaXEH [1O-
AMMOP(H3M Y TPEeThei rPYyNnbl COLHaAbHbIX HACEKOMBIX, @ MMEHHO Y TEPMH~
TOB, KOTOPbIE BCTPEUArOTCHA, FAaBHbIM 06pa3oM, B TPONHYECKHX CTpaHax.
O6wecrBennas MU3Hb W pasjeleHHE TPYJa y HUX eile Gonee CAOXHBI,
Ha 4YeM Mbl. 0JHAKO, HEe MoOKeM 31eCb OCTaHAaBAMBATBCH, OTCbIAAHA
ANl DTOTO YHUTATEAd K APY-
TMM MCTOYHHKaM ™).
Kocuysumcs obuyecrsennoi
HUBHU MUBOTHBIX, HEAb3d HE
OTMETHUTb, 0JHAKO, elle ABYX
Ba/KHBIX TIYHKTOB.
Bo - nepebix, He caeayer
AyMaTb, YTO B XHBOTHOM ULap-
CTBe ODILECTBEHHOCTh BO3HHU-
KaeT BCErja B CBfI3H C IOAH-
MopusmoMm. Tak B JeHcTBH-
TEABHOCTH OOCTOHT AEAO TIOUTH
BCErda Yy HACEKOMbiX, TOvYeMy
colMaAbHble HacekoMble H 06-
pasyloT O0ObIYHC [OAHMOpP(D-
apie obwmHsl, OgHako y mHO-
THX JPYTHX MXHBOTHBIX 3TOro OTHHAb He HabArwjaerca, U ux o06-
LWHHbl ropasio 6oAee OJHOPOAHBI H COCTOAT TOABKO H3 OOBIYHBIX
AA JaHHOTO BHJAa CaMUOB M caMOK. B HekoTopbix cayyasx Takue
OGUIMHBI MPEACTABASIOT M3 Ce6a O4HY CHABHO PAaspOCUIYIOCA CEMbIO,
B KOTOPOH Kpome OJHOTO caMila HMEETCH HECKOADKO CaMOK C MX NOTOM-
CTBOM: TaKOBBI, HanpuMep, TabyHbI HAM KOCAKH JUKUX Aomageit. B zpy-
THX CAyYadx B cocTaB OOIIMEbBI BXOJZH1 NPOCTO MHOXKECTBO OTJAEAbHRIX
ocobelf, KOTOpbIE COEAWHAIOTCA MOCTOAHHO HAM TOADKO Ha BpeMA A\
u3BecTHOR ueau. TakoBHI cTau OTHLU, B KOTOPbIE OHH COBGHPAIOTCS AAs

*) dam sroii meam mommuo yxaa-m*h, Hanpumep, cieayiomme keutH: Kuayeyp
Mypasbn. (Msa. Bpokraysa-Eppona). Dwepux. Tepmurs. (Msa. Aespuena).
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nepeAeTa, MOCTOAHHbIE CTaja Y cAeHel, o0e3bsaH W Ap., Mpu 4em 0OBIYHO
BO rAake TakoH cTaM HAH cTaja umeetca Boxak. HasecrHn cayuan
COOPYKEHHA HEKOTOPbIMH OOLECTBEHHBIMM HHUBOTHBIMH TCCTORHHBIX
obwecteendbix mxuaul (mocrpoiiku 606poB, rHEsJa OBLIECTBEHHBIX TKa-
UMKOB M T. A.), HO B OZHOPOAHbIX OOWNHAX CBA3b MEXJYy BCEMHU YAe-
HaMH HMX HHKOTJa He 6piBaeT Takol TecHOH, a ob6lUecTBEHHads MKH3Hb
HUKOTJZa HE NPuOobpeTaeT TaKOro CAOKHOTO XapaKTepa, Kak y COLHaAb-
HbIX HACEKOMbBIX C HX PE3KO BbipaXEHHbIM MOAMMOP(HH3IMOM.

Bropoit Bamubiit nyHKT, KOTOPBIE CAEJyeT OTMETHTb, KacaeTcsH
nmcuxHueckoft XKM3HHM TexX HMUBOTHBIX, ¥ KOTOPbIX MMEIOTCH MOAM-
Mop(HBIEe OOLHHB € CAOKHbIM pasjeAeHueM Tpyda. Heobbruaitnas
CAOKHOCTD HX obuecTBeHHOl &usHM H rAy6okas uerecoobpasHOCTDb
MHOPHX TIOCTYUKOB 3acTaBAfAa B I[IpekHee BPEMsA NPEANOAAraTh,
4YTQ [YeAaM, MypaBbsAM M TepMUTaM MpPUCYIla Takas ke pasyMmHas
AEATEADHOCTh, KOTOpafd PYKOBOJHT YEAOBEKOM BO MHONHX €ro MoCTyn-
rax. (auHako, 3TO OKasanOCh COBEPIIEHHO HENPAaBUABHBIM.

Bbiute Mbr BHZEAR Y€, 9TO B KPYT A€STEAbHOCTH HEPBHOH CHCTeMb
KQOME CPaBHHTEAbHO TPOCTHIX aKTOB, Ha3biBaeMblx pedAreKcamu
(crp. 63), BxoAAT M Apyrme 6GoAee CAOMHbBIC NPOSBAEHHS HX NCHXHYe-
ckoft AH3HHM, pa3sBUBIIMECs, KaK MOXKHO JymMaTb, Ha NO4YBE NOJ0OHLIX
pedaexcos. CpasunreapHas NCUXOAOTHS, H3yYalOlas ICHUXMYECK /IO
KHUSHb KWBOTHBIX, pasAWyaeT JBOAKOIO pOJa NPOABAEHXA nocaeiHei —
AcHCTBUA MHCTUHKTUBHBIE W JeHCTBUA pasyMHbIE.

UkHcTuUHKTUBHBIMU JeHCTBUAMMA Ha3plBalOT Takue, KOTOpBIE
AUBOTHOE YMEET NPOM3BOAUTD Oe3 BCAKOIO MNpejBapHUTEAbHOrO OIIbITa,
Tak KaK OHHM ABAAIOTCA AAA Hero BpoxJeHHmmy. Hanpumep, Bce nace-
KOMbl€ Cpa3y HAYHHAIOT MUTATbCA HYKHOH JAs HHX mumel, crposr
HHOTa CAOXHBIM 06pasoM KOKOHBI, OTKA24blBAIOT sAHYKH Ha Te pacTe-
HHSl, KOTOPBIMH TNMTAETCHA AWYMHKA, H T. 4.— 6e3 Bcakoro obyuexus.
CrocobHoCTh KO BCeM 3THM 4pesBblYaiiHO LeAecoobpas3HbiM JelcTBHAM
[OAYYEHAa MMM OT NPEAKOB, ABAAETCA BPOXJEHHOH M upesBbiyaiimo mo-
Ae3HOH AAS JZaHHOTO BHJ2, Npy YeM XHBOTHOE HHYETrO yike HE MOMXET
B HEH H3MEHHTb M JAEHCTBYET BCErja mo OJHOMY ONpeAeAE€HHOMY ILAaHy
#Am Tpadapety, obwemy Zaa Bcex GOpM JaHHOTO BUjZa. |akum ofpa-
30M, MHCTHHKT €CTh BpOXJeHHoe M 6GeccoaHaTeAbHO UeaecoobpasHoe
AeficTBue.

Hanporus, pasymubie AeHACTBHA OTHIOAb HE SIBASIIOTCH BPOMAEH-
HLIMH, 2 OCHOBLIBAIOTCSH Ha AuusHom onbite. OHH IposeAblBalOTC pas-
AHYHBIMK OCObsiMM He OAMHAaKOBO, a MHZHBHJAYyaAbHO, cO00pasHO C npejs-
urecTByoWwMM ombiToM kKamaoii. Coepmas nozobHoe aelicBue, HKHBOT-
HOE HAH YEAOBEK HMEeT B BHJAY H3BECTHYIO LEAb, H IeiecoobpasHocTb
pasyMHbIX JeficTBuA sBAsieTcss noartomy cosHarteabHoi. Caosom, pas-
YMHBIE ACHCTBHA OTAMYAIOTCH OT HHCTHHKTOB TeM, YTO OHHM He BPOXKJIEH-
HblIE ¥ NPHTOM CO3HATEABHO Lieaecoobpaswble.

Bonpoc o Tom, kak pacnpeserennr AefiCTBHs pasyMHbie ¥ WHCTHHKTHB-
#ble 10 XMBOTHOMY LApCTBY, HE MOXKET CUYHTATbCH BIOAHE pELIEHHBIM
B BHAY €ro CAOKHOCTH, & TaKke H B BHAY TOro, 4TO BCE B NpHPOJE
CBA3aHO MOCTENEeHHbIMH MepexoiaMH, Tak 9TO TOAMETHTb IEpBble NPo-
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ABAEHHH HOBON crnocobHoctu Geiaer He aerxko. gHako, HECOMHEHHO
YTO TMCUXUYECKAA KH3Hb HACEKOMBIX HOCHT €lle YHCTO WHCTHHKTHBHBIA
XapakTep, ¥ B Hell HET HHKaKOro pa3yMHOro HadaAa. |IlIaTeAbHOE M3-
YyUE€HHE U aHaAH3 MOBEJEHHA PasAHYHBIX HaCEKOMDIX, B TOM YHCAE U 06-
UECTBEHHBIX, [OKa3aA, YTO caMble CAOXKHble AEHCTBHA HX IIPOJEAbBI-
BaloTcs 6e3 Besikoro ofyyenHus ¥ ONbBITA, 10 W3BECTHOMY CTPOIrO Onpeje-
AGHHOMY TpadapeTy, MOAYHEHHOMY I[pPH POMACHMH OT npeixos. Jeii-
CTBUSI DTH OTAMYAIOTCH YAMBHTEABHOH 1leAecO06pa3sHOCTBIO, MOKA KUBOT-
HOe JefiCTBYeT B IPUBBIYHOH ZAA Hero oOGCTaHOBKE, H IPOH3BOJAAT Blie-
yaTaeHue KpafiHe HeyeAaecoobpasHbIX, €CAH TOABKO OOCTAHOBKA HEOMH-
AaHHO W PE3KO HU3MEHUAaChb, 10, YTO Mbl HasbiBa€M pasyMOM, Yy Hace-
KOMBIX, MOBHAHMOMY, COBEPIUIEHHO OTCYTCTBYET *).

Takum o6pasom, ncwxoAoTHYecKasih OCHOBa OOLIECTBEHHON KH3HM
HACEKOMbBIX COBEPIUEHHO MHAaf, YE€M y 4YEAOBEKda, U 3TO 0B6CTOATEABCTEO,
a Takke CBOHCTBEHHDbIH NEpPBbIM MOAHMOP(H3M HE MO3BOAJET COMOCTa-
BAATDb, Kak HTO HHOTJa JEAAETCH, STH CTOAb PABAHYHBIE NPOABACHHS
oflecTBEHHOCTH HENOCPEICTBEHHO O4HO ¢ Jpyrum. Uro Kacaercs 40
04HOPOAHbIX (T.-€. He MOAMMOPQHBIX) OOGWIMH BHICIIMX [O3BOHOYHbIX,
TO B YACTHOCTH Y MAEKOMMTAIOLIMX YYacTHe B MX XHUSHH H U3BECTHBIX
pasyMHBIX AeficTBMH eZBa AM MOMKET OTPUUATBCA. B 3TOM OTHOWIEHHH
BpeMeHHble M MOCTOAHHbIE CTaja, CTaH H TaOyHbl pPasAMYHbIX 3Bepei
CTOAT OAMAEe K TeM IPUMHMTHBHBIM OOIUMHAM, € KOTOPHIX HAYaraCh
Korza-To M oblIecCTBEHHas XU3Hb UEAOBEKaA.

Cumobnos.

Ot ornowensnii ocofell, npuHagAexamwux K OAHUMY H TOMY e
BHAY, Mbl MOKeM mNepelTH Tenepb K OTHOMEHHAM APYr K APYTY pas-
Hbix BujoB. [Jocresnme wmoryr Hocurh cambifi passooGpasmblit xa-
pakTep: TO ABHO BpamjeGHbiii (ykamem, HampuMmep, Ha XUILHUYECTBO),
TO JAOBOABHO 0Oe3pasAHyHBbIH, TO, HaKOHel, SIBHO JPY#HeECTBEHHBIH H T1O-
resHbit obeum croponam. PasGepeM u 346Cb HECKOABKO MOAOGHBIX
ABAEHMI pasAMYHOrO poJa, NPH YEM HayHeM C [OAEe3HOro obeum
CTOPOHAM COMXHUTEABCTBA JBYX BHJAOB JApYr C JAPYrom, HasblBaeMoro
Takke cuMOHO3OM.

Muorouncaentbie npumepnl MOCAEAHEro MOKHO Takxe HabAr0JaTh
y oOlecTBeHHbIX HaceKOMblx, OCOOEHHO Yy MypaBbeB H TEPMHTOB,
B THe3JaX KOTOPbIX KHBET KPOME HX HACTOALIMX XO3AeB OYEHb MHOIO
caMbIX Pa3sHOOOPAa3HbIX MKHBOTHBIX, NPH YEM COXKHTEAbCTBO HEKOTOPHIX
H3 HUX C MYpPaBbAMH HAH TEPMHUTAMH JOCTaBAAET HECOMHEHHYIO BbITOLY
ob6enm croponam. (OcobeHnoli M3BECTHOCTBIO IIOAB3YETCH TaKOE COXKHU-
TEABCTEO MYPaBbEB C TAAMH, KOTOPbIX HEPEAKO Ja:Ke HasblBalOT ,M0-
Ae3HBIM cKOTOM“ mepBbix. /JellcTBUTeAbPHO, MypaBbH NOEJalOT Ccaxa-
PUCTDhIE UCTpaKHEHUA TAEH M 3a 3TO yXamMBAIOT 3a HHMH: 3alUHIIANT

*) Cu. Pabp. Hucrurkr ® mpasn HacekoMbrx (msf. Miﬁmca}. a Takme pma
npoussegennii B. A. Baruepa: ,[lcmxororna musoramix®, ,Dbuonoruueckme oceo-
RAHUA CpaBHUTeABHOH newmxoaorwu®, 2 T, 1 ap.
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OT BpAros, CTPOAT Haj HUMH [e€Able HaBeChbl, NEPEHOCAT TAeH M HX
Alilla B MypaBeHHHMK, a BbIIEAUIMX M3 BDTHX AL AHIHHOK CHOBa Ha
pacTeHHE, KOTOPHIM OHM MHUTAKOTCH, U T. 4. OTH OTHOLIEHUS OYEHb
HAIOMMHAIOT OTHOIIEHHE 4YeAOBeKa K ero JOMallHMM XMBOTHBIM, KOTO-
poe TakXe MOKHO NpUsHATb 3a cAyuai cumbuoza. Jpyrue coxurern
MYypaBh€B H TEPMHTOB, BPOAE AMMMHOK HEKOTOPBIX KYKOB, TaKie JOCTa-
BASIIOY® MM [pPUBAEKATEAbHDIE AAS HUX BBIAGAEHUSA U 3a 3TO OAB3YIOTCH
CO CTOPOHBI CBOHMX X035i€B 3a60TAMBHIM YXOJOM; OJHAaKO CYIIeCTBYeT He
MaAO M TAKHUX COMKUTEAEH, KOTOphIE MOAB3YIOTCA OT MYpPaBbEB TOAbKO
OMEUleHUeM, He TEWHOCH WM KakoH - Aufo CYILeCTBEHHOH INOAbL3DI,
4 TOADKO TepnATCs MMH:
npu 3ToM cuM6UO3 npu-
obpetaer yxe oaHOCTO-
POHHHI XapaKTep.

Quenb ussecTHblil npu-
mep cHmbuO3a mNpeAcTa-
BAAET COMUTEABCTBO OJ-
HOro u3  pakoobpas-
HBIX — paKa - OTIIEeAbHH-
Ka— ¢ KpPYOHbIM [OAH-
OM ¥3 THNA KHUIEYHO-
MOAOCTHbBIX, Ha3bIBa&MbIM
aktunuelt (cm. puec. 79).
Pak-OTHIEABHHK TOAYYHA
CBOE Ha3BaHME OTTOTO,
UTO OH MOCEAsieTCA BCe-
rza B OYCTbIX PaKOBUHAX
MOAAIOCKOR, TACKAsS TAKYI
PaKOBUHY BCIOZY 32 CO-
6oif, a Ha 2THX paKoOBH-
HaX OYEHb YacTO CEAATCA
u axrturun., Obe ¢op-
Mbl H3BAEKAIOT M3 CBOET0
COMHMTEADCTBA B3aUMHYIO
MOAb3Y: AKTHHHA [epeMelllaeTcs NPH STOM € MeCTa Ha MECTO, TaKk Kak
paK-OTIIEAbBHHK TacKaeT ee BMecTe ¢ pakoBuHOH 3a cobolt, nocaeg-
HHUff e IIOAb3YETCA OCTAaTKaMH €e CTOAa, Moejad TexX KHBOTHBIX,
KOTOPBIX AKTHHUA YyOMBaeT CBOMMH IIyNaAablaMmMH, HO KOTOpble HE mona-
AaKOT B €€ POTOBOE OTBEPCTHE.

Bo Bcex aTmX cAyuasx 4en0 MAET O COXMHUTEAbCTBE B OJHOM MOME-
 1IeHHH, 0JHAKO HHOrJZa cuM6uo3 npuobperaer u Honee raybokuid xa-
paKTep; OAMH COMUTEAb CEAUTCS Ha TeAe JPYroro HAM Jaxe B ero
BHYTPEHHMX OpraHax. |lpHMepoM IIOCA€ZHETO MOTYT CAYAUTH HEKOTO-
pbie HHPY30pPHH, nOceAdlomrecd B OOABILIOM KOAHYECTBE B HKeAyAKe
ABAYHBIX, NIPH YEM NMOAb3Y OT ITOrO M3BAEKAKT, MOBUAHMOMY, HE TOABKO
9TH NpocTelliNe, HaxoJAllHMe B HeAyake yAOOHYI JZAs CBOEH KH3HH
cpezy M muuly, HO M MX XO3seBa— porarblii CKOT, Tak Kak HH(]y30pHH
¢noco6eTBYIOT NUILEeBapeHHio, JefiCTBYs Ha HenepeBapHMYyIO NPH TOMOULH

Prc. 79. Arxmunuu na parosure, sanamoii paxom-
OMULEABHUKOM.
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KMIIEYHbIX CEKPEeTOB KAETYaTKy, MNOrACILAaeMyl0 KBaYHBIMH C [OHei
B O4YeHb GOABIIOM KOAHYECTBE.

Vssectunt cayuau cumbuosa u y pactenuii. Kaaccuueckuit npumep
3TOTO pPOJa NPEACTaBASIET BCEM M3BECTHas rpynna aumaes. [lepso-
Ha4YaAbHO MX CYHTaAM 32 0c0o0blii OTJEA CHOPOBBIX pacTeHHH Bpoje
rpu6oB BoJOpocAeil, MXO0B M T. M., HO 3aTeM BbISICHHAOCb, YTO
Kax blii Ammait  npejcra-
BAsieT U3 ceba upesspiuaiiHo
TECHOE COMXHTEABCTBO JBYX
oprarmsMoB—rpuba u BoJO-
pocau. Ha paspese uepes
KyCOYEK AvIasg Noj MHKPO-
CKONOM BHAHO, UTO OH 0bpa-
30BaH SAEMEHTaMH JBOSIKOTO
poAa M COCTOWUT K3 TOH-
KMX HUTEH, TpuHaAAeKaIINX
rpuby, ¥ KPYNHBIX 3eAeHbIX
KAETOK, SBAAIOIMIHXCSH OAHO-
KAETOYHBIMH BOJOPOCAAMY
(puc. 80). VYaarocer aame
BBIZEAHTD 3TH BOAOPOCAU
U3 TeAa AMIIaeB W 3acTa-
BUTb HX XKHTb OTJAEABHO,
TOYHO TaK Xke Kak OblAu
BbIPALIEHBl W AHMIIAHWHHKO-
Bble rpubbl 663 Bogopocaei,
HO OOBIKHOBEHHO M Teé H Jpyrue KHUBYT BCe€rja BMecTe, TaK Kak
rpub saiuiiaeT BOJOPOCAM OT BBICHIXAHMA M JOOBIBAET AA HHX BOAY
¥ MHHEpaAbHBIE BellecTBa, a B TO e BpEMd OH MNHTAaeTcs cam
STHMM BOZOPOCASIMH, BbICAChIBasi CBOMMHM HHUTSMH MX coZepmumoe. Daa-
rojapa 9TOMY AMIIAM MOTYT CEAMTBCH Ha [OABIX CKaiax M KaMHAX, rje
KPOME HHX He CNOCO6GHO XHUTb HM OAHO pacTeHue. DBIpoyeM, BTOT CAY-
yali cumMbHO3a HeAb3s Takke HE NPHU3HATH JOBOABHO OJHOCTOPOHHHM,
TaK KaK rpub M3BAEKaeT M3 3TOTO COXKUTEABCTBAa O0AbIIE MOAb3DI, YEM
BOJOPOCAH.

Puc. 80. [Mpogoabmuiii paspes wepes auwatinuk:
B — BOJOPOCAB, I' — rpub.

Hapasurusm.

HexoTopbie cAy4yan 0JHOCTOpPOHHETO CHMOHO3a HE3aMETHO MEPEXOAAT
B APyroe sBAECHME, TJ€ BbHITOAbl OT B3aUMHOTO COMHMTEABCTBA IIPHUXO-
A4TCA BCELEeAD Ha JOAK OZHOTO OprapHusMa, Jpyroff xe MNOAydYaeT oOT
9TOro y*e BpeJ, NPWU-YE€M 3TH CAYYan H3BECTHbI [I0] MMEHEM map a-
snrn3ama. Opranusm, =uUBylMii K Ha CcYeT JPYroro, HaspiBAOT MPH
9TOM MapasHTOM, a TOT, B TeAe HMAHM Ha TEA€ KOTOPOTO OH HHUBET,——|
ero X035 HHOM.

JIBA€HHME [12Pa3HTH3MA TOAbB3YETCH B XHBOTHOM M pPACTUTEADHOM
napcTBe elle OOAbIUMM PAaCcCNpOCTPaHEHHEeM, YeM CHMOWO3: napasuThl H3-
BECTHDbI MOYTH CPEeAH BCEX THMOB KXHBOTHOTO LapCTBa BOAOTH JO II03BO-
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HOUHBIX, ¥ HEKOTOPbIE TPYIIbl HUBOTHHIX (HanpuMep, AEHTOUHbIE YEPBH)
COCTOAT TOABKO M3 MMapasHTOB; Cpeiid pPacTEeHHH ocoGeHHO MHOro mapa-
3UTOB B rpymne rpu6oB, HO HU3BECTHBI NaPa3HTHYECKHE (OPMBI Jaxe
MesAy LBETKOBBIMH pacTeHHAMH. DBor mouemy cAydam mapasuTHIMA
ya00HEE pasjzeAuTb AAS PACCMOTPEHHA HA HECKOABKO QY.

Te caysam ero, Korja mapasvr MUBET Ha TEAe XO3AWHA MAH Harla-
daeT (Kak mHsBKa, KAOMN) Ha HETO CHAapyXH, HA3BIBAIOT HapPy KHbIM
Napa3uTU3IMOM; ECAH Ke [apasuT KHBET BO BHYTPEHHI'X OpraHax Xo-
35MHa, KaK, HalpuMep, DA3AUYHBIE TAMCTBl, TO MBI HMeeM JEAOQ C BHY-
TPEHHHMM mnapas3uTH3IMOM. Kpome TOro cpesu napasuroB pas-
AMYAIOT BpPEeMEeHHBIX, NOCTOAHHBIX H DEPHOLUYECKHX.
ITepebie TOAbKO Ha BpEeMsi MOCEILAIOT TEAO CBOEH XeprTsbl, Kak HAOXH,
KAONbI, TIMSABKH M JP.; BTOPbie MUBYT B TEAE XO3AKWHA BCHO CBOK XAM3Hb,
Kak MHOTHE NapasuTHYecKue yepBu (COAMUTEpDl, TPUXHUHA ¥ Jp.); NEPHO-
AMYECKHE Xe TMapasUThl BeJyT Takoil 06pa3 KH3HH HAM TOABKO B AH-
YMHOUHOM COCTOSIHHE HAH TOABKO BO B3DOCAOM, B JPYIyi0 K€ NOAOBHHY
CBOEH MM3HH OHH ABAAIOTCH CBOGOJHO - MABYWHMHA OpraHMsMaMd. | ak,
AMYMHKH HEKOTOPBIX MYX MapasHTHPYIOT B APYTHX KHBOTHDBIX, B3pOCAas
K€ MyXa OTHIOAb He NapasuT; Hao60poT, Yy MHOIHX NapasHuTHYEeCKUX
paKoODPasHBIX MX AMYMHKA BeAYT CBOGOJHO -MOABMWKHBIEF 06pas muU3HK
¥ AMIIB KO BpeMEHH MeTamMop(do3a NPHKPENASIOTCS K XO3sHHY.

IMapasptnueckufi 06pas KUSHKH HAKAAAD'BAET DE3KUA OTMEYATOK Ha
CTPOEHHE NAapasHTa ¥ BbI3HIBAET B HEM 3aMETHbie W3MEHEHHA IO CPAaB-
HEHMIO C €ro CBODOAHO - KMBYLUMMM POAMYAMM. OTH N3MEHEHUS BCErja
CHAbHEE Y BHYTPEHHHX N3PA3UTOR, YEM Y HAPYHKHBIX, H Y TOCTOAHHBIX,
4YeM Yy BpPEMEHHbIX, 43 TOCAeJHHE 4acTO BOOOUIE MaAO0 OTAMYAROTCA OT
¢Bo60aHO - KUBYHINX (popm. [logo6Hble M3MEHEHHA BBIPDAKAXOTCA lpemae
BCErO B HEAOPa3BUTHH—KaK FOBOPAT, Perpecce, a HHOTAa Aake i B MOA-
HOM HCYE3HGBEHUM HEKOTOpPbIX OPraHOB, HEHYXHbIX OoAee mapasury
6aarogapsi ero ofpasy mwusuu. HauunaeTcst mpu 3TOM Aex0O OGBIKHO-
BEHHO C OPraHOB KHMBOTHOH AKW3HH, T.-€. C OPraHOB ABHAEHHN, 4YYBCTB
M HEPBHOH CHCTEeMbl, KOTOpbie, KOHEYHO, ropas’jo MeHee HYMXHbBI Napa-
3UTaM, uYeM CBOOOJAHO-:KUBYIUMM QOpMaM, HO HHOrJa perpecc HAET
Yy HUX M JaAblle M JOXOAUT A0 YTePH MHOIMX BHYTPEHHHX OPraHOB
BIAOTbL J0 KMIIEYHMKA. 1ak, Hanpumep, y coaurepos (puc. 81 —3),
KOTOpbI€ NAapasUTHPYIOT B TOHKHMX KHIIKAX pPasAMYHBIX [O3BOHOYHBIX,
HET ¥ CA€JOB NHIIEBapUTEALHOrQ anmapaTta, Tak KaK OHH NOCTOSHHO
OKpY:XeHbl Ve NepeBapeHHOH MX Xo3auHOM nuuieBol kawmmueil, koro-
PYI0 H BCacbiBalOT BCeil NOBEPXHOCTbIO Tera. Eimye 6oree u3MEHEHHbIM
ABASIETCA NapasHTHYECKU padeK CaKKyAHHA, AMMHHKA KOTOPOH, HME0-
asg BYJA YIOMMHABLIErocs y&e Bpie Haynauyca (cm. puc. 61), seger
ceoboubii o6paz Ku3HM W cHaGkeHa TAazamH, OpraHaMu ABUKEHUN,
KMIUEYHHKOM M T. J. 3areM 9Ta AWYMHKA OPUKPENAsieTcs K TeAy Apy-
roro pakoobpasHoro— kpaba—mu npojeibiBaeT MmeTamopdos, IpeBpa-
Iasgch BO B3POCAYIO CaKKYAMHY, [IPM YeM B 8TO BpeMms y Hee ucyesaer
HOABIIMHCTBO OPraHOB ¥ HAPYHHBIX W BHYTPEHHAX, W OHA MOAYYAET
BHJ MeIIKa, HaOHTOro NOAOBBIMH OpraHamy, OT KOTOPOTO OTXOAAT
AAVHHbIE, BETBHCTBIE KOPHEBHAHBIE OTPOCTKH, BHEAPAIOUIHECS B TEAO
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kpaba, M INpPH MOMOIIM HMX CaKKYAHWHA COCET COKM H3 Teaa cBOeH
xeptebl (puc. 82).

Kpome mozobHbiX perpeccHsHbIX HSMEHEHHH y NapasUTOR 3a4yacTyIio
NOSABASIIOTCS  ClIeJHaAbHble NPUCIOCOOAEHHS, CTOALIME TaKXKE B CBSA3H
¢ ux obpasom KH3HH, KOTOPHIX He OblBaeT y POACTBEHHBIX UM ¢BO6OAHO-
AUBYIIAX GopM. TaKkUMU CnegHaAbHBIMM IIPHCIOCOBAEHHAMH SBAAIOTCH,
HampuMep, MPHUCOCKH M BEH-
YHK KPIOYKOB Ha I'OAOBKE CO-
AMTEpa, NPH T[OMOLIM KOTO-
pHIX OH UENASIeTCS 3a CTEHKY
kvmky {cm. puc. 81—6), nim
KOPHEBUAHAA CUCTEMa OTpPOCT-
KOB ¥ CaKKYAHHDI, CAy:iaiias
M AAS NUTAHMA U JAS TIpU-
KpemAeHHUs K XO3suHy. lo me
caMoe HMeeT MeCcTO M Yy He-
KOTOPbIX pPACTUTEABHBIX [a-
pasutoB. Jlak Ha puc. 83
u3obpaxen crebeib xmeas,
K KOTOPOMY TPHKPENUAOCH
0JHO Tapa3’HTHYECKOE CeMEeH-
HOE pacTeHHEe—TIOBHAMKA; IO~
CAGAHAS AKHBET Ha JPYrUX
pacTeHHAX, BbICAChIBas M3 HHX
COKH TPy TIOMOILM OCOOBIX
OTPOCTKOB, CAYXaLIUX TaKke
u JAa npukpenienns. -Cxoa-
CTBO B DTOM OTHOUIEHMHM Me-
KAY TMOBHAMKOH H CaKKyAH-
HOH, KOHEYHO, Oo4YeHb GOAb-
woe, XOTsA OHH M OTHOCHATCH
K PasAMYHBIM LapCTBaM MpH-

pPOAbIL.

Kpafine xapaxreprbim 11pu- Pue. 81. Csunoii coaumep: 1 — miino, 2 — 3a-

. pogeimt, 3 n 4 — nyseipuatan cragua (punsa),

3HAKOM [1apasuTOB, 0CObeH- 5 — Aenrounaa craged, 6 — roaoexa ¢ npucoc-

HO BHYTpPeHHUX H T[IOCTOAH- kamu (I1) ¥ BeHUMKOM Kproukos (B.K), 7-- spe-
HbIX, ABAgZeTCA OOoABUIASI MMAO- ABIE YAGHMK.

AOBUTOCTb — OTKAAJKa HMH

rpoOMajHOro KOAHYECTBA AHU M B CHAY BTOrO CHABHOE pa3BHTHE Opra-
HOB Pa3sMHOMEHHMA. 1[€A0 YNOMHHABILETOCS Ve BbILE COAHTEPA CO-
CTOHT ¥3 OOABLIOrO KOAHYECTBA YAEHHKOB, CAEAYIOLIHX 3a TOAOBKOH
¥ 06pa3yloUIuX B COBOKYNHOCTH AEHTY — OTKYyJa M Ha3BaHHE AEHTOYHbIE
yepsr, ' Kamapii ureHHKk 00AaJaeT H3BECTHOH CaMOCTOSTEABHOCTDIO,
TaK KaK OpraHbi: B A HHX I[IOBTOPAMNTCH; 3aJHHE YAECHUKH BpeMs OT
BPEMEHM OTPBIBAHOTCA M BBIXOJAT H3 KHUIIEYHHKA XO34HHA. OTH YAe-
HUKH, Kak BHAHO Ha puc. §1—7, cnAomb mepenoAHeHbl sHuamu, Aexa-
IUMMH B OCOOOf CHABHO pa3sBEeTBAEHHON NOAOCTH — MaTKe HAHM sille-
NpueMHHMKE. [EeA0 CaKKYAdHbI, Kak YK€ YINOMHHAAOCb, MPEACTABASET

10
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B CYIIHOCTH TOXE MELIOK, MepernoAHeHHBH IOAOBBIMH IPOJAYKTaMH.
Jra 0coGEHHOCTD Mapa3suTOB HaXOAUT CBoe OODbsACHEHHEe B TOM, YTO HX
KU3Hb TOJABepraeTcsi ropasjo boabmmm cayyafiHoCcTsM, deM y cBobHOZ-
HbIX (GOpPM, TaK YTO M3 NOKUHYBIIMX AULA AMYMHOK TOAbBKO HHYTOMHBIH
MPOUEHT MMEET LIAHChI MOMAacTh B HOBOT'O XO3AMHA, 4YTO H KOMIIEHCH-
pyercs HeobblyafiHO CMABHOH IAOJZOBHTOCTBIO.

Heabsa B 3akAloyeHHe He OTMETHTb, YTO ¥ MHOTHMX NapasHTOB Ha-
6Ar0gaeTca eule oJHA XapaKTepHas oOcoDeHHOCTb, HOcAllasd HasBaHHE
cmenn xo03ses. Cywuocts mocAesuero sBAEHUs COCTOUT B TOM, 4TO
AMYMHKA MapasuTa XHUBET
B OJHOM XO3fHHe, a
B3pPOCABIH MapasuT B ApY-
rom, mnpH YEM [epsbiit
HasbIBaeTCcA NPOMEKYTOY-
HbIM, a BTOpPOH OKOH-
YaTeAbHbIM. TPH.K, B KHII-
Kax 4YeAOBEKa IlapasUTH-
PYIOT ABa BHJAa COAHUTEpa:
cBUHOH W 6bluMi, HMEro-
1 ie BO B3POCAOM COCTOsA-
HHH AEHTOYHYIO Gopmy.
Arst zarbuefinrero passu-
THA sAklla 3THX COAUTEPOB
AOMKHBI [I0NIACTh ¥ 0JHOTO
BHJa B MEAYAOK CBUHDH,
Yy APYyroro B HEAYAOK
6Blka, KOTOpbIE M ABAA-
JIOTCST  [POMEXYTOYHBIMH
Xo3seBamMu. B meayake
TIPOMEAYTOYHOTO XO35MHA
W2 [iuga JavHOr0 BHJA
COAMTEpPA BBIXOAHUT AH-

Pue. 82. Cawxryauna ma xpabe: CR — wacrb mapasuta, 81 —1. 9
BUCAUAS CHApPYXH, OT KOTOPOM OTXOJAT OTPOCTKHM 4HHKa (pHC. T )!
' B Tero kpaba. NIPpOHHKaKWLaa B MbIIIlb]

. 3TOro XO3MIMHA M N PHHH-~
Mawoulas TaMm Buj ocoGolt mysbipuaTolt ctasuui MAM GuHHbI (puc. 81— 3, 4).
Ecau rtakoe sapaxenHoe (QHHHAMH CBHHOE HAM Obldbe MACO CbejaeTcs
YeAOBEKOM, TO B €ro KHIeYHHKe H3 (QUHHBI MOAy4YaeTCd AEHTOYHas
CTazMAd MAM B3POCABIH COAMTEP, AOCTHrarouii 6bICTPO MOAOBO3PEAOrO
‘COCTOSRMA. Y HEKOTOPBIX TI'AMCTOB Takas CMEHa XO0SAeB HOCHT elle
6oree cromuplit xapakrep. Habaogaercs »10 sIBAEHME M Y PACTUTEAb-
HbIX napasuToB. Ha AHCTBAX 3AaKOB M APYrHUX pacTeHuii MOABAAIOTCA
1HoT 42 ocofble mapasuTHYeCKHe rpubbl, HOCALMEe Ha3BaHHE PaBYHHHDIX,
Tak KaK OHH BbI3BIBAIOT CBOMM NPHCYTCTBHeM piasbie nATHa. [lpu arom
B TeyeHUEe CBOEro IMOAHOTO [MKAA Pa3BHTHA Kamgblil pmRaBUMHHBIA rpub
OOGbIKHOBEHHO TMEpeceAdaeTCs ¢ OJAHOTO pacTeHMs Ha Jpyroe: Tak, Y
obbikHOBeHHO! XAe6HOM pmaBunHbl OKFHYATEABHBIM XO3AHMHOM ABASIETCA
pOXb H APYTHe 3AaKH, a NpPOMeXyTouHBIM — Gapbapuc.



OTHOLIEHWA MEKAY LIBETAMH M HACEKOMbBIMH 147

Hec6niualinas cAo®HOCTD HEKOTOPBIX M3 DTHX SBAEHUH NapasuTH3Ma
HEBOABHO BBI3bIBAET BOMPOC, KAK BCE€ BTO MOTAO BO3HHKHYTb U KaKOBO
BoOGlULe HPOUCXOKAEHUE W UapasUTH3Ma, U CHMOMO3a, ¥ MHOTHX APYrHUX
CTOAb € WHTEPECHBIX B3aHMOOTHOLIEHWH MUBBIX cywecTB. DBeap
TPYAHO e JOMYyCTUTb, 4YTOOBI Tak HasbiBaeMble XO035€Ba ObIAM Cpasy
€034aHbl HAM BO3HHMKAM JPYIrHM TIyTeM BMeCT€ C HUX OapasHUTaMu.
Ha sToT BOmpoc Mbl JajdM HcYepnbiBarOlIuii OTBET B cAeAyioweit
rAaBe. ,

Jdo cux mnop mnpu pasbope OTHOWEHHH pPasAMYHBIX BHJOB ApPyr
K APYry Mbl HMEAM AEAO TOADKO C TaKWMMM, TI'4€ BTa CBA3b HaOAiO-

Puc. 83. Ilosuriia: cnpasa — napasut Ha crefie xmeas, cieBa — paspes
uyepes cTefAM XMEAd W NOBHAMKM, NPOHMKHYBIIEH OTPOCTKAMH B TEAO Xo-
3AHHA. .

ZaeTcs MAH MeXJy ABYMS XKHBOTHbBIMM HAM MeXAY ABYMS PacTEHHUIMH,
‘Hepeako, oa#axo, BO B3auMHON CBA3SH HaxXOJATCA W NPEACTABUTEAH
STHX ABYX pasAMuHBIX UapcTB npupoabl. He romops yxe o Tom, dro
CYLIECTROBAHUE KUBOTHOTO L[apcTBa 6e3 pacTHTEABHOro 6blA0 Obt BOOOUIE
HEBO3MOKHO, TaK KaK TOAbKO CHabmeHHble XAOPO(PHAOM KASTKH MOIYT
CTPOUTb OPraHMUECKHE BEIEeCTBa M3 HeOPraHHYeCKHX,—IOYeMy AKUBOTHDIE
MPAMO HMAM KOCBEHHO M NUTAIOTCA pacTEHHAMM, a YEAOBEK M HEKOTOpble
0011eCTBEHHDbIE HAaCEKOMbBIE Jake PasBOJAT MX,—IIpH 3TOM CYLIECTBYIOT
u 6oaee cneumarbuble orHomenusi. Mpbl ocTanoBuMes 3Jech TOABKO Ha
AByX mpHUMepax 3TOr0 poJja: Ha OTHOUIEHHAX MexAY LBETaMH H HACEKo-
MbIMH M Ha HaCEKOMOHJHBIX MAM [AOTOAJHbIX PaCTEHHAX. :

Oreomiennn wme:xay HDBeTaAMH H HACEKOMBIMH.

Mpt ynomusaau yixke Bbile, 49Tu CaMOONAOJOTBOPEHHE BCTPEYACTCA/
Y MUBOTHBIX TrepMa(pojUTOB OUYEHb pejKo, TaK KaK OHO ' HEBbIMOJHO
 AAsi OpraHuaMa. [0 Xe caMOg MOKHO CKasaThb M MPO PacTeHUH: CaMO-
OIbIAEHHE, T.-&. ONbIAEHHE UBeTKa cobcTBeHHOH nbiAbLIOH, BCTpedaeTcs
AHIIP Y MEHBIUMHCTBA pacTeHHi], GOADLIIMHCTBO Xe HX HyXJaeTcs

10*
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BCEr4a B [EPEKPECTHOM OMNbIAGHHH, B [EPEHOCE TbIAbLBI C LBETKA
OAHOTO pacTeHHs Ha Jpyroe. :

JTOT MEePeHOC HbIAbUBI ¢ OZHOrO PACTEHHA Ha JPYroe COBEpLiaeTcs
HAM PN OMOIWUM BeTpa HAU IpPH MOMOILM HACEKOMBIX, TaK YTO B 3TOM
OTHOIIEHMU BCE LBETKOBbIE PACTEHHS MOXKHO pPa3jeAUTb Ha BETPOOMbI-
AdeMble M HaceKOMOombIAseMble. K mepsbiM mnpuHajAe:xaT MHOTHE H3
HallMX AEPEeBbeB H KYCTaPHHUKOB, a TaKke 3AAKOB; ¥ BCEX ITHX PACTEHHIL
[BETKH MEAKHE, HeB3pa4yHble, AHIMIEHBI APKOH OKPackM H 3anaxa.
Hanporus, y nacexomoonbiasiemsix pacrenuii 0GbIKHOBEHHO CHABHO pas-
BHTbI OKpPalllEHHble B TOT HAH HHOH UBeT ie-
NEeCcTKY, LBEThl OTARYAIOTCSA CHAbHBIM 3anaxom, i
KpOME TOro Ha JHe LBeTKa uMerorcd ocobbie
HEAE3KH, HEKTapHHKH, BbIJEAAIOLIHE Caxapu-
CTYIO KUJAKOCTb — MSJ4 HAH HEKTap.

Bee st ocobennoctd W cayxar Aaa Inpu-
BAEYEHHS k LIBeTaM Hacekomblx. flpkas okpacka
AENMECTKOB HMAM CHMAbHBIH 3amaxXx [BETKa Yka-
3bIBA€T K HEMY JOPOTY HACEKOMbIM, NPHuH-
HOI0 e [OCEeUleHHA LBETOB [IOCAEJHHMU
ABASETCA MeAaHUe I[IOAAKOMMTDBCH 3aKAIOYeH-
HBIM B HHX CAAJKAM HEKTapoM. Urobbl zo-
DpaTbest 40 HEKTAPHUKOB, HACEKOMBIM IIPUXO-
autcsi 3abupaTtbhcs TAyOOKO BHYTPbh ILIBETKa,
¥ B OTO BPEMs MBIABLA TPUCTAET K HX TEAY.
[lpu mocemwienuu xe gpyrord UBeTKa Takoe
HACEKOMOE KacaeTcd CBOUM TEAOM ero philbla,
OCTaBAAA Ha HEM 4YacTb MPHAHMUEH K HeMmy
MbiAbUbl, M MNPOU3BOIUT OAarodapa aToMy ne-
PEKPECTHOE OMBIAEHKE .

Ove B4 Y mHOrux uBeTOB gAS 3TO# UEAH UMeeTCA
b il e Hgﬁ”g:;;‘:“?f psiA choelHaibHBIX Mprcnocobaennii, obecnevu-
phAEACHHBIE ¥ wBetka tpi-  BAIOIMX MEPEHOC MbIAbLDI Hacexompivu. Hampu-
uUMHKH; N — poiabye, a-— Mep, Y wlaagesa H30THYTble ThIYMHKH CHPATaHbE
NBIABHIKY, B BEPXHed rybe BeHUHKa, Kak 3TO MOKa3aHo Ha

puc. 84 nyHKTHPOM, pbIABLE XKe, cHAfllee Ha

AMMHHOM cTOAGUKe, BoijaeTca u3 aTo#t ry6et Hapyxy (7). 3abpap-
meecs B LBETOK HacekoMoe (YeAa MAM IIMEAb) HAJAaBAMBAET Ha HHK-
HHH KOHEL TbIYMHOK H MOBOPa4YuBaeT MX KHH3Y, OAarojapsa 4emy IIblAb-
unku (a) ydapsiorca ob cnumky Hacekomoro 1 06ChINalOT €€ NbLAbyeil.
Sanetas B Apyroi LUBETOK, HaCEKOMOE HeM36EXHO JOAKHO KOCHYTHCS
csoefl cnMHKO# ero pbiasia (R) W OCTABAAET ‘HA HEM HECKOABKO BIAb-
1eBBIX KPYNHHOK. [lpu dToM 1BeTHI WaAdes No cBOEH BEAMYHHE U APY-
ruM OCOOEeHHOCTAM MPHUCHOCOGAEHbl CHEUMAaAbHO K ONBIAGHHIO HMX mYe-
AaMH MAM DIMEASME; ¥y JPYTHX LIBETOB MMEIOTCS TaKHE ke CleHaibHbie
NpUCIOCOBACHUS AAA ONBIAGHHS HX MEAKMMHM HACeKOMBIMH BPOAE MyX
#T. 4. Ocobennoifl CAOKHOCTHIO OTAHYANOTCH TAKHUE NPHCHOCODAEHHS
Yy MHOTHX OpXiZedl, O KOTOpbix Hamucawbi Ueable kuurid. C  xpyroi
CTOPOHBI, H Y HaCEKOMbBIX MMEIOTCA TaKke ocobble NMPHCTOCODAEHUA AAR




HACEKOMOAZHBIE PACTEHHA 149

Toff ke ueau: Hanpumep, 6abouky MMEIOT ZAMHHBIH X060TOK JAS BbI-
cacblBaHWs CAAZKOTO LBeTOWHOro Hektapa M T. 4. CaoBom, B3aumubie
npucnocobarenust HaGAloJaroTes 3Jeck Kak C TOil, Tak M ¢ jgpyro#
CTOPOHBDI.

Ha CEKOMOSAHBIE PACTEHHHA.

He wmeHee CAOXHBIMM SBASIOTCH CHelMaAbHBIE TPUCTIOCOBAEHVS

Yy HaCeKOMOAAHbLIX HAH NAOTOAZHBIX pacTeHu#, KoOTO-
gble MATAIOTCA PAaBAMINBIMH HACEKOMBIMU H APYIHMH MEARMMY AHBOT-
HbIMH, JTOT cr0co6 NUTaHUA

"'j‘—-i" HE SIBASETCH YV HHUX T'AABHBIM
i \ u Tem 6Ooaee HCKAYHUTEAD-
!}3 ¥ \ HbIM, TaK Kak BCe 3TH (OopMbl

HMEWT XAOpOPHA H C €ro
IIOMOLIBLIO TOTOBAT, Kak U BCe

Puc. 86. Aucm *pocanwu

B TO BPEMA, KOIAa Ha Hero
Puc. 85. Pocanka. ceAD HaceKOoMoe.

pacTeHusi, OpraHHYecKHe BelecTBAa CROEro TeAa H3 IpocTeHIIMX He-
opraunyeckux Bemects. QOanako, B TO Me Bpema JaHHbIE pacTEHUA
AOTOAHSIOT CBOM CTOA H MOJZO6HO KHBOTHBIM, a HMEHHO YAAaBAHBAOT
CamMbIMHM PAa3AWYHBIMH CrOcCOGaMM HACEKOMBIX MAM JPYTHX MEAKMX XKHBOT-
HbIX M YCBaWBalOT GeAKOBble BellecTBa MX TeAa, INPU YeM HEeKOTOophie
Jdake MepeBapHBAalOT HX IPH MOMOIIH 0CO6bIX (PEepMEHTOB BpOJAe MElCHHa,
CcozepHAErocs B MEAYJOYHOM COKE MKHBOTHBIX. |aKUX NMAOTOAAHBIX
pacTeHMit M3BECTHO B HacToOsllee BpeMA JOBOAbHO MHOTO, HO Mbl OCTa-
HOBMMCA AMIIb Ha JByX HauboAee THMHYHBIX U NPH TOM BCTpeyaro-
WIHXCA OYeHb YacTO B HallMX KpasiX.

Hau6oabureii usBecTHOCTEIO Cpead HUX NOAb3YeTCA Hawa O6bIKHO-
BeHHas MMpoKoAucTHas pocanka (puc. 85). Ars nuranus nacexkombimu
Y Hee CAy®aT AMCTbs, cobpanuble noj crebreM B Tak Ha3biBaEMylO
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NPHKOPHEBYID PO3eTKY; AHCTbA 3TH NOKPLIThI MHOCOYHCAGHHBIMH BO-
AOCKaMH, KOTOpbl€ BbIAEAAIOT Ha CBOMX YTOAIIEHHBIX KOHUAX KAeHKyio
kugrocte. Kanam sToH xugrocTu npuBiekaroT kx cefe pasAHYHBIX
MEAKHX HACEKOMbIX, KOTOphIE, KaK TOABKO CAAYT Ha AHUCT POCAHKH,
TOTHAC ¥e NPUAMNAIOT K BOAOCKaM. [locaesnwue BCAes 3a 3TUM Hauu-
HaloT npurubarbcs CBOMMM TOAOBKaMH K NMoiiMaHHOMYy Hacekomomy (oT-
Kyda HarasjHO BHJHO, 4YTO pOCSHKa, N10406HO MHMO3e, o6AajaeT criocob-

7ty

AT eSS

Puc. 87. [Mysvipuamra: 1—yeroe pacrenne, 2—AOByWIKa, J-—BCACHIBAIOILHE BOACCKM

HOCTLIO K ABHKEHUIO W QYBCTBHTEABHOCTDBIO), U B KOHLE KOHIIOB BCE
HACeKOMOEe CKPbIBAETCH M0 OMYCTHBIIMMHUCA HAa HEro roAOBKaMH BOAO-
ckoB (puc. 86). Kpome xaeiixoro BewlecrBa rOAOBKM BOAOCKOB Bblje-
ASIOT M TIENCHH, KOTOPBbIi NepeBapUBaeT HaCEKOMOE, H 4Yepe3 HECKOABKO
AHefl OT Hero ocTaeTcs AWIIb NYCTOH mNaHUBIPb, MOCAE Yero BOAOCKH
CHOBa PaCHPAMASIOTCS.

Y HekoTopbix HacekOMOSAHBIX pPacTEHMil BCe 3TH NPHUCHOCOGAEHUR
YCTPOEHbI €elle CAOMHee, Y2M Y POCSHKH, HO BCTpEyaloTCid M MeHee
CAOKHble CNOCOGhl YAABAHBAHMA M YCBOGHHA MHMILH. 1ak, B HaWLKX
BOJaX 4acTo mnonajaerca ocoboe MAOTOAZHOE pacTeHHe, HasbiBaemoe
nysbipuaTkoii (puc. 87). Ee auctba npespaurensl B ocobble HEMOABAKHDIE



OPTAHHM3MBI M OKPYIKAIOLLIAS CPEJA 151
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AOBYIIKH, UMEIOWKMe BWJ Ny3bipbkoB (2), BX0OA B KOTOPBIE MPHUKPLIT OCO-
6010 NMAacTHHKOW (11); MOCAEJHHS AETKO OTOABHTaeTCs BHYTPb, HO He
AaeT 3abpaBuiMMcs B Takoil MysblpeK MUBOTHLIM BhiliTH Hapysy. [lonas-
IIHE B AOBYIUKY MEAKHE payKH, AHYHHKH HaCeKOMBX H T. II. YMHUPAIOT
B HEH W pasaarawTcd, a NPOJYKTbI Pa3AOKEHHMA HX TeAa BCACHIBAIOTCH
0co6bIMM BOAOCKAMM Ha BHYTpeHHel cTeHke nysbipbka (3).

Takum ofpasom, mysbipyaTka yixe He coBepliaeT Nozo6HO poCsHKEs
CaMOCTOATEAbHBIX JABMKEHWH M He BbipabGaThiBaeT AAf [epeBapuUBaHUA
A0OBIUM MHMNIEBapHUTEAbHBIX (DEPMEHTOBR, a JOBGABCTBYETCS MOTAOUIEHHEM
NPOAYKTOR pasAOMeHHs ee mepTs B Aopymke. |laTanue pasromusmmmucs
OPTaHMYECKUMH BEULECTBAMH CBOWCTBEHHO MHOTHM KHMBOTHBIM (Hampumep,
HEKOTOPBIM 4epBsiMu) ¥ pacTenusm (rpubol, opxuieu u Ap.) U HOCHT
B OTAMYHME OT 3HAKOMBIX YK€ HaMm [apashTH3Ma M XMIUHHYEecTBa Ha-
3pague canpogurusma. Creszosateapno, no cnocofy cBoero
NUTaHNA NysbipyaTKa CTOMT OAMAe BCero Kk canpo()uTaM; TaKOBbI ke M
Apyrue GoAee IPOCTO YCTPOEHHbIE HACEKOMOAJHbIE PACTEHHS; POCAHKA ke
1 HekoTopble nojobubie el popmbl Goree HAMOMMHAIOT XHUIHHKOB.

Opranusmel U oxpy:karomast cpeja.

Ot oTHOWEHUE Pa3AMYHBIX OPraHH3MOB APYT K JAPYTY MbI MOMEM
nepefitn Tenepb k pasfopy OTHOMEHUE OPraHMU3MOB K OKpPY-
xaouwe# cpeae. T OTHOWIEHUA OTAMYAIOTCA CTOAD OOAbLINAM
MHOroo6pasmMeM M CAOKHOCTBIO, B 3TOM HANPaBACHHH CAEAAHO YKe
CTOABKO HHTEpecHBX HabAwzeHuit W Boobule cofpaHo Tak MHOro Ma-
Tepuara, YTO 3J€Cb MBI MOXEM KOCHYTbCA 3TOro Haubonee BaiHOro
OTJEAa DKOAOTHHM TOABKO B camblX OOLHUX deprax.

Kus3up kamzoro opraHusMa NPOTEKAET B PASAHYHBIX YCAOBHAX TeM-
nepaTypol, CBETa, AABAEHHMS, KOAMYECTBA NUILM M T. M., [OPK 4eM, Kak
y&e rOBOPHAOCH Bbillle, KakA0€ H3MEHEHHE B 3THX BHEUIHHX YCAOBHAX
AeficTByeT Ha HeEro, Kak H3BecTHOe pasipaxenve. Jas xamgoro us
noZo6HBIX pasjpameHHit MOXHO YCTAHOBUTbL TPH TOYKU: ONTHMYM, MPH
KOTOPOM :KH3Hb OpraHMsMa IIDOTEKaeT Ayulle BCEro, MaKCHMyM
¥ MHHHMYM, BbII€ M HH#E KOTOPbIX OHa CTAaHOBHTCA HEBO3MOMKHO.
JdBe mocaezHEX TOYKM AASI KamAOTO OPraHu3Ma ONPEASAAIOT Te
YCAOBUSA, I[IPM KOTOPBIX BO3MOMHA KUSHb ARHHOIO KHUBOrO CyLIECTBa,
¥ 3TH YCAOBMS PasAMUHBI AAS PASAWYHBIX KHBOTHBIX H pacTeHuit. 1ak,
pbi6pr ke BoiHOCAT Temneparypbl Boime 30° — 40°, a mexoTopnie MOA-
AIOCKH, HUByIMEe B TOPAYNX KAKUAX, AUBYT JO 50°%, 6axrepnu, xe
nepeHocsT Harpesanne o 70° u game Boie. Pri6 u AATYWIEK MOMHO
3aMOpO3UTb, M ECAM TeMmmepaTypa He mnonusurca Huxe —20° gaa pwib
u —28° ZAs AdATymIeK, OHM BCE M€ OMUBYT, a CEMEHA@ HEKOTOPbIX
pacTeHHli OKa3bIBAAUChH CNOCOGHBIMA K MPOPACTAHHIO M IIOCAE OXAakie-
aua g0 200° mmxe myas. Boicmume musoTHBIE He MOryT ocrapaTbes
6e3 KHUCAOpPOAa OOBIKHOBEHHO JOAbIUE HECKOABKHX CEKYHJ, a CaMoe
6oAblI€e HECKOABKHX MMHYT, HEKOTOPHIE e KHUIIEYHble napasHTbl BPOJAe
COAMTEPA KHAH MPH 9TOM MO HECKOABKO JHEH, BOAOTb 40 HEAEAH.

Ouanako, Mexzy MakCHMYyMOM ¥ MMHMMYMOM Ka®JOro M3 Heo6xo-
AMMBIX AAS OPraHU3MOB YCAOBHMH XH3HD HX MPOTEKAeT HE 0JMHaKOBO
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XOpouwio, M 4Yem JAOAbllle NOABEpraeTci JaHHOe CYUIecTBO JeiicTBuio
HebraronpuaTHoil AAd Hero of6CTaHOBKM, OAM3KOH K MaKCUMyMy WHAM
MHHAMYMY HYZHbIX JAASl HEro ycAoBuH, Tem OOAbIIe oOTpamaercs 3TO
Ha Bcem ero oOAMKe, HHOTJa COBEpIIeHHO W3MeHAs mocAeguuil. Jocra-
TOYHO HANOMHHTb TOT BHJ, KOTOpbIili npuHobperaidOT ZOArO roAoJaBuIue
HUBOTHbBIE MAM PACTEHMS, BbIPOCHIHE Ha CYXoH HENAOZ0pOJHON moure,
“N0 CPaBHEHHI0O C JAPYyrHMH 6OAee CHACTAHBbIMH O0COOAMH, KHBIIAMH
B AYYHIMX YCAOBHAX. 1OYYO Tak #e B HeOGAAroMpPHUATHBIX YCAOBHAX
kAuMaTa (T.-e. TeMmepaTypbl, BARXHOCTH H T. 4.), HampuMmep, Ha Kpai-
HEM CEBepe, MHOTHE paCTEHH: HepejKo MeAb4aloT, NPHHHMAT KapAH-
KOBBIA BHJ. 1aK, B HOAAPHLIX CTPaHaX, HampuMep, Ha Hawmux 6Gepe-
rax J\e JOBHTOTO OKeaHa, BMeCTO OGbLIKHOBEHHBIX Gepesbl H HBBI PACTYT
kapAukoBasg Oepesa u uBa, UMeOUIMe BUZ Kycrapuukos. Hao6opor,
HEKOTOPDbIE MOAAIOCKH M ApyTue Oecrno3soHOYHbIe HAXOAAT B CEBEPHBIX
MOPAX HaWAY4UIHE YCAOBHA CYLIECTBOBaHHS M OTAHYAIOTCA TaM HauboAb-
UMK pasMepaMH, [pH ABHMEHHH Me ITHX (POPM Ha IOr OHM CTaHOBATCA
3HAYUTEABHO MEAbHe. '

Ocofenno cuAbHO BrIpakeHa CHOCOGHOCTD W3MEHATb HPH PA3AAY- b
HBIX BHEINIHMX YCAOBHAX CBOE CTPOSHME, a HWHOrJAa W Becb 00AHK,
y pacrenuii. B cwmbicAe Bremmero Buga u ofuiell KapTHHBI CTPOEHUSA
samevaeTcss OoAbllias pasHUIa MEXAY PACTCHHAMH, OOCTOSHHO PACTY-
IUUMK Ha CBETY M B TeHM, MeKJY PAaCTeHUAMH, KHUBYIIUMH B Ooiee
BAAXKHBIX M B 0OoAee Cyxux wMmecTax, M T. 4. Hanpamep, pacreuwus,
npucrocobUBIIMECA K KHSHH B CYXHX MECTax H HasblBaeMble KCepO(pH-
ramn (cyxoaro6ammu), MMEIOT MAM UEAbH psg npucnocobAeHuir gasa
YMeHbIIEHUsT ucrmapeHsns (CycTble BOAOCKM Ha AHCTBAX, TOACTAA Hai-
KOXHMLA Ha HUX Xe M T. J.) HAK 0cobbie NPUCNOCOGACHUS A HAKOMAe-
HUS W COXpaHeHus BAard (passurve oco6o# BOZOHOCHOH TKaHM, MiA-
CHCTBHIH XapakTep BCEro pacTeHusd, MPEBPalUlCHHE AHCTHEB B IIHIBI M
kOAtoukM ¥ npod.). Hanporus, pacremus, musByume npd 6OAbWOH
BAQKHOCTH, HMeoT Ooaee KpymnHble AUCTbA, OOAee JAMHHDIE MEXJIO0-
y3AHS, MeHbllee KOAHYECTBO BOAOCKOB M 0OA€e TOHKYIO HaAKOKHLY
u 1. 4. HHoraza moxuo BHZETb, Kak OZHO M TO k€ pPacTeHUE NPOUIBO-
AUT OpraHpl PasAWYHOrO BHAA B 3aBHCHMOCTH OT HMX NOAOMKEHUA IO
OTHOIIEHWIO K OKpy&arolueht cpese. Tak, pacTeHHe CTPEAOAMCT B TAY-
GoxkoA Boge o6pasyeT AEHTOBHAHbIE AHCTbfA, B MEAKOH Boge —- 0coboii
GopMbl MAABaIOIME, a Haj BOAoii — crperoBusnbie (puc. 88). Iru
(dakTb! HarAfJHO IOKa3bIBalOT, HACKOAbBKO CTpPOEHHEe H Becb ODAUK
pacTeHHHl 3aBHCAT OT BHEUIHHX YCAOBHH.

Yro 310 aelicTBUTEABHO Tak, NOKASbHIBAIOT M HEKOTOPbIE ClELUaAb-
uoie onbitbl. Haw puc. 89 wusobpamxaer ABa ojyBanuuka, npejcra-
BAAIOIIWE TIOTOMCTBO OJHOTO M TOTO e pacTeHudA, pasjeieHHoro Oec-
MOABIM NYTEM Ha JBE€ 4YacTH, TOAbKO OJHA H3 HHX pOCAa 3aT€M B HOp-
MaAbHBIX YCAOBHMfAX Ha paBHMHE M Jaia Ooaee wpymHyio ocobb, Apy-
rag ke BbIPOCAA BbHICOKO B ropax M MpeBpaTHAaCh B KapAHKOBOE pac-
Tenne. LECAM Tenmepp CcHOBa BEpHYTb €ro Ha pPaBHHHY, TO TIOTOMCTEO
€ro, KaK MOKasaA 5TOT OMNbIT, NPHMET TaM CBOH HOPMAaAbHbIH XapaKTep.
Touno Takme, eCAM BbIDACTHTH MOTOMCTBO OZHOI'O M TOTO K€ JeKopa-
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TUBHOrD pacTeuus — kuraiickoro nepsousera (Primula sinensis) gacrtoio
B opaHxepee npu temneparype 30 —35% a wacteio npm temnepartype
15— 20° To okameTcs, YTO pacTEHHs, PASBUBLIMECS B OpaHmepee, 6YAyT
umeTh GeAble UBETHI, a paCTeHus, BbIpocwme npu Goiree HU3KOH Temne-
parype,—xkpacubie. [lepenoc opanmepeiinbix pacrenul B 6oree X0A0ZHOE
IIOMENIeHHE 3ACTaBUT MX MPOM3BOJAUTL BMeCTO 6eAbiXx UBETOB KpacHbIe.

Ojuako, MHOTHE OpraHM3Mbl HE TOABKO M3MEHSIOTCH HeGAArOmpUAT=
HbIMH YCAOBHAMH, HO MOTYT M CONPOTHUBAATHCH UM M Jake {IOCTENEHHO

Puc. 88 Cmperoaucm: 1 — nogsoaune, Pne. 89. Osysarvux na papunme (caesa)
2 — naapatoiue, 3 — BbIJAOIIHECA N3 ¥ B ropax (cnpasa).
BOABI AMCTHA.

npucaocobastoca k HuM. [Ha nocaeanem ocHoBana Tak HasbiBaeMas
AKKAHMMATH3ALMUA, T.-€ MNPUyYEHHE XHUBbIX CYLIECTB K HOBBIM,
[epBOHAYaABHO HECBOHCTBEHHBIM JAA HHX, YCAOBHMAM xusHH. B cre-
LUaABHO MMOCTABAEHHBIX AAA ITOrO ONbITaX YJaBaAOCb, HaMpHMEp, MpPH-
y4aThb MOCTENEHHO MOQUKHX MHBOTHBIX K KHBHH B NPECHOH BoJe M
NPECHOBOJHbIX—B MOpPCKOH, YTO COMPBO#JZAAOCh HHOTZa W HEKOTOPHIM
U3MEHEHHEM WX BHemHero BHZa. (CO6GEHHO ke NIMPOKO AKKAUMATH-
3auua NpUMEHAAACh NPH MNPHPYYEHMHM HAIUUX JOMAlIHHX (KHBOTHBIX
H pacTeHHil: MpejKW MHOTMX H3 HHUX- KHAH COBCEM B JPYrux crpa-
Hax H B Jpyrofi obcraHoBKe, a 3aTeM OBIAM NepeHeCEHBI B HOBBIE
YCAOBHSL M MNpUCHOCOBUAMCD K HHUM. 1aK, NpeJKH HAUX Kyp KHBYT
K Tenepb B AMKOM COCTOAHHM B IO0MHOH AsHu, HHIIOKOB — B AMepHKe,
uecapok — B Adpuxe u 7. 4. Komewno, u 3zecr mnepexosz B cosep,
LICHHO HOBbIE YCAOBHA He MOI He BbI3BaTb B 3THUX OpraHM3aMaX HeKo-
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TOPBIX H3MEeHeHu#] XoTA Ha Jpyrux (Hampumep, Ha TeX Xe HHAIOKAX
¥ Lecapkax) OH OTPasMACH OYEHb Maro.

ConporuBrenne MHOTHX XMBBIX CYUIECTB AeHCTBUIO Hebrarompusr-
HbIX BHEIIHHX YCAOBHH BbIpamaeTCs B TOM, 4TO KH3HEJEATEADHOCTb HX
najaeT NpH 3TOM O MHHMMYyMa M OHM BCTYynaiT B ocofoe cocrosHue,
HasblpaeMoe COCTOAHMEM CKPbHITOH XMH3HH.

Muorue mnpocrtefimine 06Aaza0T cnoco6HOCTbIO, MNPH BBICBIXaHHU
TE€X BOJOEMOB, B KOTOPHIX OHH AHBYT, CHHMATbCSH W BBIJEASTb BOKPYI
ceba ocobyio nAOTHYIO OOOAOYUKY HMAM ULHCTY, KOTOpas 3alluiiaer
MX OT JaAbHeiero BbICHIXaHMA; ITH LHCTbl NEPEHOCATCA  3aTeM
BETPOM M, €CAM NONajyT B HOBBII BoJoeM, TO of0AOYKa, 3allULlaBlIasy
npocrefimee, pacTBOPAETCSA, U NOCAEAHEE BbIXOAUT HAPYiHY, BO3BPAINAsICH
K JesiteapHoft xmsun. B rtakom, xak
rOBOPSAT, MHUWCTHPOBAHHOM COCTOAHHM
npocTeiye MOryT OCTaBaTbCA, HE NPH-
HMMas IHWIIM H3BHE, [eAble IoAbl, W
9TO NMOMOraeT MM IE€PEHOCHTh CaMbie
HeGAaronpUsTHbIE BHEIIHHE YCAOBHSA.

Y HexoTOpBIX APYrux YyiKe MHOro-
KAETOYHBIX MUBOTHBIX AEAO HJET elle
ZaAblie: OHM MOTYT CaMH 3acbIXaTbh
6e3 obpasopanus kakofi-aubo 3amurT-
HOH O0OOAOYKH; B TaKOM COCTOAHHK
obmMen BellecTB B HX TeAe COBep-
IIEHHO [MpeKpamiaeTcd, W BCe Ke, NO
MHHOBAHHUH HEOAAronpuATHEIX YCAOBHH,
TaKHe OPraHM3Mbl CHOBa OKHBAIOT. JTO
ABA€HHE OBIAO BIEPBBIE OTKPBITO M
XOPOIIO M3YYEHO Yy THXO0X0J0K (Tap-
Puc. 90. Tuxoxogxa: 1— s gesrern-  gurpag), COCTABAAIOUIMX OCOBYIO TpyIl-

HOM cocroauuy, 2 ~— sacoxuwas. Ny YAEHHCTOHOTMX KHMBOTHBIX; BCTpE-

yaeTcsi OHO H y HEKOTOpHhIX uepBed.
Ham pue. 90 nsofpaxaer TUXOXOAKY B AEATEABHOM H B 3acCOXIIEM
COCTOAHHH: B NOCAEJHEM BHJAE 5TO MaA€HbKOE MHKPOCKONHMYECKOE Cy-
IIECTBO MOXET, MOBHAUMOMY, OCTaBaTbCA rOJaMH, HO JOCTATOYHO eMy
nonactTb B BOJY, Kak OHO BO3BpaIllaeTC K AHU3HH.

Apyrue MUBOTHBIE HE MOTYT BIdJaTh B COCTOSIHHE CKPBITOH XKU3HM
camH, HO 0OpasyioT MPH HACTYMAECHUM HEOAArONPHATHBIX YCAOBHH Tak
Ha3blEaeMble NOKosWpecsa Afila ¢ TOACTOH 000AOYKOH, BHYTPHU KOTOPBIX
3apozbii, Mog06HO npocrelnieMy B LIMCTE, MOXKET OCTABaThCs B COCTOS-
HUM CKPBITOHl XU3HHM OUEHb JOATOE BpPEMs. |OYHO TaK XKe CeMeHa
pacTeHuil 3akAw4alT B cebe 3apogblul yike cO chopMHPOBAHHBIMH Op-
raHamu (KOPEIIKOM, 3aYaTKOM cTebAsS ¥ IEpPBEIMM AMCTBAMH), HO OH
He oOHapyxHBaeT HHKAaKMX IPU3HAKOB XH3HEACATEAbHOCTH, Jake He
uMeeT OOMeHa BEILECTB, T.-€. €ro XWU3Hb TOXEe CKpbiTas. Daarosaps
2TOMY CEMEHA HE TepsIoT CBOEl BCXOXKECTH HAM CNoCOGHOCTH K IMPO-
pacTaHHIO M TIpM OTCYTCTBHM BAAXHOCTH H [pH HH3KOH TemmepaTyfe
O4YeHb JOATOE BpeMs. v




CE30HHBIH JIHMMOP®I3M 155

Y BbicmMX AHBOTHBIX Ha COCTOSIHHE CKPBITOH #MH3HH OYeHb NOXOHeE
sBA€HHE cnAYkH. B cocrosHume sumHell cnAYKKW B HallHX CTpaHaxX Bha-
Aal0T MHOTME MAEKONMTAIIIME ©u JPYTHe [103BOHOYHBbIE, MOAAIOCKH,
HaCEeKOMble M T. J.; [IPW 3TOM HX TEMIeparypa MOOHHKAeTcs, obmMex
BELlECTB CBOAMTCA J0 MHHMMYMa, ¥ B TaKOM COCTOSHMM OHH OCTalOTCA
20 Becubl. B Tponuueckux cTpaHax y MHUBOTHBIX HabAl0JaeTcs sBAE-
HUe AeTHEll ChnAYKM B TEYeHHE CYXOro BPEMEHM Toja.

B cBf3m ¢ BAMAHMEM Ha OpPraHH3Mbl BHELWIHWX YCAOBHH M croco6-
HOCTbIO OPraHM3MOB MPHUCNOCOOAATLCA K HHM BO3HHMKAlOT MHOTME HHTE-
pecHble OHOAOTHYECKHE SBAEHHMA, M3 KOTOPbIX Mbl OCTAaHOBHMCH 3J€Ch
TOABKO Ha JBYX — HA CE30HHOM JAMMOP(}H3Me M Ha MOKPOBUTEAbCTBEH-
HOfi OKpacke Yy KHBOTHBIX.

Cesonneni gumopgusm.

i

C aumopduzamoM HAM CYECTBOBaHHEM B NpejeAax BuJa ABYX pas-
AMYHBIX (DOPM Mbl YKE 3HAKOMbI [0 TNPHMEPY IOAOBOTO AUMOP(H3Y a.
O sHaK0, BOZMOKHBI M AP~ '
[HE CAYYaH TOrO e SBAE-
HUS, HarnpuMep, Ce30H-
H bl i AUMOpPDu3M,
worza Te JaBe (QopwMbl,
H3  KOTOPBIX  COCTOMT
BHJ, TNPUYPOUYEHbI Kak-
Aasg K HUSBECTHOMY Bpe-
MEHU roza. 1 2

Ha puc. 91 usobpa-
#eHbl zBe OabGoukw, Ko-
TOpbIE PE3KO OTAMYAIOTCH ;
Apyr oT Apyra cBoefi okpackoli: oama us Hux (1) pwisero usera, zpy~!
ras (2) Temmoro, mouru uepnoro. Jra Aunmes, Bnepsoie onucasulero
3TH (POPMbl, OBIAO COBEPLIEHHO HECOMHEHHO, YTO OHM ABAAIOTCH pas-
AMYHBIMM BHJamMM poja Vanessa (K KOTOPOMY OTHOCHTCS W BCEM H3-
BeCcTHast KPanMBHUUA), TPu YeM OH HasBaA PbUKYI0 (OPMY AeBaHOMH,
a TvemHyr0 mnpopsoii (mo aBoffHOH HoMeHkAaType — Vanessa levana
u Vanessa prorsa). Oguaxo, JaAbHeiliee 3HAKOMCTBO C dTUMH 6a-
foukaMi [OKasan0, YTO OHHM SBASIOTCA OTHIOAb HE OCOObIMH BHUAAMH,,
a TOABKO Pa3sAMYHBIMM [OKOACHMSAMM OJHOTO M TOrO Xe BHJA: pblkas
AEBaHa AETAaeT BECHOH M OTKAaJblBAET HAUYKH, M3 KOTOPbIX BBIXOAAT
ryCEeBHLbl, JalOUIHE KYKOAOK, M ¥3 HHUX B CEpEJHHE AETa BBIXOAAT
TEMHbIE MPOP3bl, U3 AHYEK ke, OTAOKEHHbIX MMOCAEIHHMH, K CAEAYIOLIeH
BeCHE MNOAYYalOTCAd CHOBa pbIKHE AeBaHbl. |akue Xe CAyyanm, 3areM
CTaAM M3BECTHBl Yy Apyrux 6abouex M eue y HEKOTOPBIX POPM, M sBAE-
HHE 3TO TIOAVYHMAO Ha3BaHHE CE30HHOTO AMMOpPpH3MA.

YeM COCTOMT MPUYHH4A AAHHOTO SBAEHHA, TIOKa3aAM ONBIThI Haj
TOH Me camMOil AeBaHOH W MPOP30H HM3IBECTHOrO HEMELKOro 300A0Ta
Beiicmanga, ¢ umenem koToporo Mbl yixe 3Hakombl. On 06paTHA BHU-

Puc. 91. bu ouru — aesama (1) u npopsa (2).



156 OTHOLUEHHWE OPTAHKM3MOB ZPyI' K APYIY 1 K CPEJE

e e et e e e i -

MaHHe Ha TO, 4TO y BTOTO BHAAa KYKOAKH, ZAIOIIME TSMHOE AeTHee Io-
KOAGHHE — MIPOP3Y, PA3SBHBAIOTCA AETOM, KYKOAKH #e€, M3 KOTOPBIX BbI-
XOAAT BECHOH pbUKHE AeBaHbl, 3UMyIOT. IJ710 nozaro Beficmanny mbicab
TIOAYYHTb HCKYCCTBEHHO M3 KyKOAOK BMECTO NPOP3bI AeBaHY, INomenias
AETHHX KYKOAOK B MNOHWAEHHYIO TeMnepatypy, H, Haobopor, BMecTO
AeBaHbl MpPOp3y, AeilcTBys Ha HuX ToBbuneHHOH Temmeparypoit. Qubrr
9TOT JaA OMHAAEMbIH peayAbTaT, uem OGbIAO JOKa3aHO, UTO Hapsaj
KamAOro M3 MOKOAEHHH JaHHOTO BHJA 3aBHUCHT OT TeX TEMMEpPAaTypPHBIX
YCAOBHii, B KOTOPbIX MPOTEKAET PA3BUTHE KYKOAKH. |akuM obpasom,
6biAa BBICHEHA TNPUYMHA CE30HHOID AUMOpPPuU3Ma.

Beaea sa onpiramm BeficmanHa Takue me OOBITBHI HAJ BAHAHHEM
TEeMMepaTypbl GblAM TNPOM3BEAEHHI MHOTMMH MCCAEJOBATEAIMM W Hajg
Apyrumu Bujamu GaBouek, ¥ KOTOPBIX yixe He HabAwJaeTcs CE30HHOrO
Aumopdusma. [lpu arom okasaroch, wTo HeoOblunble TeMmepaTypHbie
YCAOBHA, AeHCTBYIOIME HA KYKOAKY, MOTYT M3MEHHTb OKPACKY W BSTUX
$opM, ¥ UKOrga MpPH DTOM mNOAyuaefcs CXOJCTBO C Tak HasbIBaEMBIMH
MECTHBIMM Pa3HOBHAHOCTAMH TOrO #e BuAa. |ak, aeHcrsys
Temnepatrypoit okoro 07 Ha Kykoaok Hame# OBBIKHOBEHHOR KPATTMBHULIbI,
MOKHO noAy4nTb 6abodex, HalOMHHAIOIIMX N0 OKpacKe ee NOAAPHYH
PasHOBHAHOCTh, BOAAIylocH B JanAanjuu, a HarpesaHde KYKOAOK
Ao 37— 39° phispiBaeT cxoJcTBO € Apyrofi ee MecTHOH pa3HOBMA-
HOCTbIO, KOTOpass BrcTpeuaeTcs Ha Kopcuke. Emue 6oree musxue wuau
6oree BBHICOKHE TEMIIEPAaTyPbl BbISHIBAIOT GOAEE CHALHOE H3MEHEHHe
okpacku 6a6oyex, KOTOPOE, KaAK TOBOPUAOCH yHe B mpeibliywlell raase,
OkashlBaeTCA Jame 4YacTHuHO wHacaeicTeHmbiM (cm. ctp. 115). Bee
BTO JOKa3bIBA€T TECHYI 3dBHCHMOCTb OPTLaHMSMOB OT TEMIIEPATYPhI
¢ APYTUX YCAOBHH OKpyarowlel cpejbi.

BBICHIHX KHBOTHBIX [OJ BAMAHMEM HU3KOH TeMmepaTypbl MHOrJa
BO3HUKAIOT CE30HHBIE N3MEHEeHHs OKPAacKH OJHOH W Toil me ocobu, ko-
TOpag B BTUX CAYYasX Ha 3UMy CTaHOBUTCA OeAroil, kak aTo HabAko-
AaeTcs Y 3aiina-6eAska, AackM, ropHocTtas, Oeaolt kyponaTku H JApYy-
rux. Brpouewm, 310 ABAeHHE OTHOCHTCA CKOpEe yKe K CAydasM MOKPO-
QUTEABCTBEHHON OKpAaCKH.

[loxporureAncTBEHHAA OKPAcKa.

[ToxpoBuTeAbcTBEHHAN OKpaCKa ouedb PACHPOCTPAHEHA
B AMUBOTHOM LapCTBE; CYUIHOCTH €€ CBOJUTCA K TOMY, YTO O4Y€Hb MHO-
rue (OPMBbI OKpallleHbl NOJ LBeT TO# cpegpl, B KOTOPOH OHH KUBYT.
SuTeAn AMCTBBI, BpOAE BCEM H3BECTHOIO 2EAEHOrO KySHEYHKA WAH
3eAEHOI] ASTYWKY - ADeBECHULDBI, ObIBAIOT YAaCTO 3EAEHOI'0 IBETa; B Mv-
CTHHAX npeobiajaroweit oKpackoll KUBOTHBIX ABASETCA MEcYaHbIH LBeT;
0BUTaTEAM NOAAPHBIX CTPaH UMEOT Mo Ooanuleil wacT GeAyi0 OKpacky
MAM MPUOOGPETAOT ee Ha 3MMY; KHTEeAM MOpA, [TAABAOUIHE HA €ro mo-
BEPXHOCTH, BpOJe XOTA 6bl MeAys, UMEIOT NPO3pPayHOE CTYAEHHCTOe
TEAO U T. A, U T. A. [loAb3a (OKPOBUTEABCTBEHHOH OKpacku coBep-
MEHHO OYERMIHA: JeAas AUBOTHOE MaA0 3aMETHbHIM, OHAa 3alMLIAET €ro
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TEM CAMbIM OT BParoR MAM [O3BOASIET Ay4illeé MOAKPAaJAblBATBCA K A0~
Obiue; OTCHJAa M LIMPOKOE PacmpOCTpaHeHUe JAHHOTO ABAEHHA.

Puc, 92. Baboura Xylina wetusta: 1— na aery, 2 —p cu-
AAYEM TOAOKEHHH,

Huoraa zeao MA€T B ITOM HANpPaBACHMM H JaAbllle, U XUBOTHOE
UMEET HE TOABKO OKPZCKY, CXOZHYIO C LBETOM KaKOro-HHGYJb mnpej-
MeTa, HO ¥ HamoMH- A ,

HaeT B M3BECTHOM MO- o
AOKEHHH €ro mno Gop- ,Jl ;,i\
Me ¥ JPYyrdm  OCO- $E% 7 P

AR W

GendHocTsM. B arem
cAy4Yae TOBOPAT Yike
0 TNOJAPamMaAHUU HAH
0O nmoJApakaTeAb-
HO#f OKpacke, npu
yeM 3TO SABAEHHE 0CO-
benHo 4acTO BCTpe-
yaeTcss ¥ MHOTHX Ha-
CeKOMBIX. laK, HekKo-
toppie GabGouku RO
BpeMsi MOKOS, CO CAO-
MEHHBIMH  KPbIAbAMH,
OuYeHb TMOXOXM Ha Ky-
COK KOPbI MAH Ha
onaBwuit cyuex (puc.
92), a HekoTOpPBIE TPO-
nuyeckue gopmol, 6y-
Ay4d SPKO OKpaleHbI
¢ BepxHeit CTOPOHBI
KpblAbEB, HMEIOT B CH-
AAYEM TOAOMKEHHHM Ta-
Kyl (GOpPMY KpPBIABEB
M paCIOMNOKEHUEe Ku-
AOK Ha HHUX, YTO Yyau-
BUTEABHO HATIOMMHAIT
i:;zﬁ?;oifaizi;;; I‘z PHE.:. 93. Babouru Kallima paralecta (1 u 2) n Séderone

strigosa (3 u 4) — ua aery M B cugfAuUEM MOAOKEHHA.
DOKOBBIMH KUAKAMH H

T. 4. (puc. 93). I'ycennupl Hammx HouHbIX 6abouek, Ha3biBaeMbiX 14 AEHH-
UamH, B CAy4Yae TPEBOTH, BTACHBAIOT CBOE TEAO H CKAAAbIBAIOT HOMKKH Tak,
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YTO UX TPYAHO OTAMMUTb OT 3acoxulefi BETKH JepeBa, H@ KOTOPOM OHH
xuByT (puc. 94), u 1. 4. Takme me ciyyaum usBecTHBI y Apyrux Hace-
KOMbIX, OCOOEHHO TPONMYECKHUX, ¥ MayKOB, HEKOTOPbIX pbib, nmogpaxalo-
[UAX BOAOPOCAAM, M T. 4. — MOAb3a Yero, KOHEYHO, COBEpUIEHHO oYe-
BHJHA.

Ewe Aro6onbiTHee, 4TO MHOrZa HaGAIOZAETCH MOAPAKAHHE HKUBOTHBIX
yiKe He TEM HAH HHbIM MpeAMeTaM MEePTBOr0 MHpa HMAM YaCTAM pacTe-
#HUH, a ApyruM OAM3KMM K HHM XHMBOTHDBIM, KOTOpble 4eM-HMOYAb 3allu-

Puc. 94. I YCEHULA MAZEHUUDL, NOJPaKaoOWAan CYUKY.

LeHbl OT BParoB: HampuMmep, HesJA0BUTas QopMa MmodpamaeT HA0-
BUTOH MAM 6e33alUTHOE HACEKOMOE JAPYroMmy, Yy KOTOPOro. ecTb :Kaho,
u 1. . Jag 3TUX cCAydaeB CcyuwecTBYeT ocob0e HasBaHME~MHMHUKPUS
MAM MHMETHU3M, IIPU YeM B HEKOTOPBIX M3 HHUX CXOACTBO Memay obeumy
(OpMaMH TaK BEAMKO, YTO BBOJHUAC B 3aOAyxJEHHE HE TOABKO BPAaros
noJo6HbIX (OpPM, HO ¥ CHEUHAAMCTOB-cHCTeMaTHKOB., Jsa cayyas
aTOro poja usobpaxennl Ha Hamux puc. 95 u 96, mpu uem HaBepxy
NOMEIUEHBl Te AyYIle BaluuiieHHbpie (OPMbI, KOTOPbIM nojipaxator (Tak
HA3bIBAEMbIE MOJAEAH), a BHU3Y Te, KOTOpble MojpaxaioT (Tak Hash-
Baemble moapaxareAar). Ha puc. 95 mb BuAUM nogpakanue OJ4HOrQ
M3 BYKOB OocTpoBa DopHeo oce, saluMIUeHHO# OT BParoB XaAoM, a Ha
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puc. 96 rtakoe me nogpamanue Haweil 6essawmTHOR 6Gabouku ce3uH
KpynHO# oce-mepmuoo. Koneuno, noszobuoe nogpaxanne upesseryaiiHo

Pue. 95. Byx (uusy), nogpa- Puc. 96. baboura cesus (BHu3Y),
marowuii oce (Hasepxy). N0 APAMATOULAA OCE = WIEPULHIO
(nasepxy).

ToAe3H0 AAS To#t QopMbl, KOTOPOH OHO CBOHCTBEHHO, MO0 pasAUvHblE
HAaCeKOMOsJHble NTHUbI U JPYyTHe KHBOT Hble HE TPOTaloT TakHx d opm,
OpPUHEMasA MX 33 MX Ay4Ylle 3aliUIEeHHBIE MOJAEAH.

I'eorpadguueckoe pacmpgocTpaHeHde KXMBOTHBIX H pPacTEeHHH.
i)

K skoAoruu, T.-€ Y4EHHI0O O B3aMMOOTHOLIEHHAX KMBbIX CYILECTB
¥ MX OTHOWIEHHSX K Okpyxarwiell cpese, 6auska Jpyras Ouoaoruue-
Ckasd JHCUHNAMHA, H3ydarolllasg pacHpoOCTpaHeHHE OpPraHH3MOB Ha 3EMAE
¥ HOCALlas HasBaHUE reorpapuM KUBOTHLIX M pacTeHUH, uam 6uoreo-
rpoaguu.

Kamapif BHZ KUBOTHBIX M pacTeHUH — 3a HEMHOTHMMHM MCKAKOYE:
HHUAMH, KOTOpBEIE BCTPEYAIOTCH MO BCell 3eMAe M 'Ha3blBalOTCA KOCMO-
DOAUTAMH, — HMEeT CBOHCTBEHHYH0 eMy obaracTh pacnpocTpa-
HeHHA. Y OJHMX BHJOB TNOCAeAHSs OYEHb BEAMKa, y JAPYIHX,
HamnpOTHB, COBCEM HE3Ha4YMTEAbHa, CBOJACh K KaKoMy-HuOyjb oOrpa-
HHYEHHOMY MECTY . Ha 3eMHOR moBepxHoctd (OJMH Xyk, Hanpumep,
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Bogutcs AMmb Ha JyAeprogckux BbicoTax 1m0 J\EHHHrpaom); B 0ZHHX
CAyYasx 'oDAacTH pPAcOpOCTPAHEHHA HENPEPbIBHbIE HAHM CILAOUIHbIE,
B APYrUX padbeiuHeHHble (MHOTHE BHAbl BCTPEYalOTCs AHb B Aabnax
u na Kapkase u 7. 4.): BCe 31O M MayyaeTcs Guoreorpadueit. Jpyroft
ewe boaee BamkHOH 3ajaueH Ouoreorpauu ABAACTCA PAaCUNEHEHUE BCel
MOBEPXHOCTH 3E€MHOrO Iapa Ha HM3BecTHble oOAacTH, AAd Kakigol us
KOTOPBIX XapaKTepPHbl , T€ HAU HHbIE :KMBOTHbIE M PACTEHUH, KaK IOBO-
pAT, Ta UAM HHasg payHa u (paropa. M B Tom u-B Zpyrom mampa-
BAeHHH coOpaH obwupHBIE (pakTHuecKuit MaTepuan, KOTOpbI cam 1o
cebe Zaf Hac MEHEE HHTEPECEH, a HMHTEpPECHbI, . KOHEYHO, TIAaBHBIM
obpasom, ero obumue BbiBogbl. HauBoaree Bamen cpegu HUX BOMPOC
O NpMYMHaAX COBPEMEHHOro pacOpOCTpaHEHHMA oOpPra-
HM3MOB Ha 3eMAE, T.-€ O NPHYHMHAX TOro, YTO OHA JEAHTCA Ha
pasauunbie Guoreorpaguueckue obractu. Ha stom Mbr 4 20AKEHD
TENnepb OCTAHOBHTHCSH .

Kasanock 6bl, Bce u3AOHEHHOE HaMu Bbille O TECHOH 3aBUCHUMOCTH
OPraHMSMOB OT TEMIEPATYPbl, BAAKHOCTH MU JPYIUX BHEIUHUX VCAOBHIl
HE OCTABAsIET COMHEHHA B TOM, YTO MMEHHO OHH-TO, T.-€. BCE€ TO, 4YTO
Ha3bIBalOT KAMMATOM JaHHOH MECTHOCTH, M onpejeadaioT coboro pacce-
AeHHME KHUBOTHBIX W pacrenui. K jeficTBUTEABHO, KAMMATHYECKHE N
BooOWEe QU3MKO-reorpa@uyeckue YCAOBHA CHALHO BAMAIOT HAa Pacnpo-
CTpaHEeHHE OpPraHH3MOB, 0COGEHHO pacTeHHH.

[To xapakTepy pacTHTEABHOCTH BCIO 3€MAI0 OT CEBEPHOIO JO IOHHOTO
MOAICA MOMKHO Pa3sjeAUTh Ha HECKOAbBKO NOACOB, a UMEHHO: ceBepHbiit
NOsic TYHAPBI, AHIIEHHbIH HacToAllell AECHOH pacTHTEAbHOCTH, 3aTeM
ceBepHblil Mofic AecoB, KOTOPLIH NepexoAUT B CEBEePHBbIH mofc cremneit
M NYyCTblHb, a 32 HUM CAEJZYeT 3KBaTOPHAAbHBIH MOSAC AECOB; B HOAKHOM
e MOAYIIApHHU Te xe cambie nosca (creneif, AECOB M TYHAPBI) TOBTO-
pstoTca B ofparHom mnopsiake. [lpuw sToM rpaHMua IOACOB B 3HAYH-
TeAbHOH CTeNeHU onpeseisieTcs TeMNepaTypoll M He CTOABKO CpejHeil
rojoBOM, CKOABKC cpeauell aetHeit. Tak, rpaHmpga CeBEpHOro MosCa
TYHAPbl M YMEPEHHOrO AECHOro nosica 6Goaree MAM MeHee CcoOBNaJjaer
¢ AmHHel (kak TOBOpPST, U30TepMOH), coeaumsiolwell TOUKH, B KOTOPBIX
cpeaHas AetHad Temueparypa papHa — 10°. Oamako, HH Temmnepatypa,
HU JPyTHE (HU3KKO-reorpaduyeckne YCAOBHA HE MOryT O6DSCHHTb Ham
PE3KOTO PABAUYMA, HATIPHMEP, PACTHTEABHOCTH ABCTPAAHH OT PACTHTEAb-
HOCTH APYTHX CTPaH € TaKHM XKe KAUMATOM M IPOYMMH CXOAHBIMH YCAO-
BUAMH, €lle HarAsJHEe 3TO BBbICTYNAaeT Ha PAacCHPOCTPAHEHHH HKHBOTHBIX.

B camom geae, ¢ oaHOl CTOPOHDI, MBI BHAMM, YTO CEBepHAs YaCTb
Agpuku otzerena or roxuoit Epponbr Cpeausemmnim mopewm, mexay
TEM IO CBOHM :KMBOTHBIM OHHM OTAMYAKWTCA JAPYr OT JApyra He Ocaee,
YeM pasAMYHbIE CTpaHbl Esponb;; ¢ Apyrodl me cropomb, Cepepsasm
u HOxuas Amepuxa, coejuneHusle Jpyr ¢ gpyrom nepeureldxoM, UMerOT
COBEPIIEHHO pasAMYHbIE (DayHbl, TAK YTO B 3TOM OTHOUIEHMH pa3AHYHE
MerAy HUMH game Goabme, yem mexay Cesepnoil Amepukoit n Esponoii.
Apyro#t npumep: rommas Adppuxka u ocrpos’ Magarackap oTaerenst
CPaBHUTEADHO HEOOABILIMM NPOAMBOM, MexAy TEM IO CBOEMY XKHBOT-
HOMY UAapCTBY OHWM 4Ype3pblYaliHO OTAMYaANTCH APYr OT Apyra. Ha Ma-
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Jarackape, HaUpUMep, COBCEM He BCTPEUYAETCA KPYIHBIX MASKOIHTAIO"
KX (CAOHOB, HOCOPOTOB, ABBOB H Jp-), KOTOpPble Tak XapaKTEPHBI JAA
Adpuku, BO 3aT0 OYeHb MHOrO npeJicTaBHTereil ocofioro orTpsza —
1oayo6esns H, kotopuix B Appuke CPaBHHTEABHO MaAO, U T. 4. B obiem
mo ceoeit (ayne u ¢Qrope Magarackap u Adpuka ropasio nesgee
CXOAHBI APYT ¢ ApyroMm, uem BeankoGpuraups wu flononus, yiareuubie
ZPYT OT Apyra YyTh He Ha [eAce MOAyLapue.

ITH [PHUMEpPHl HAlCAAZHO UOKasLIBAIOT, 4YTO OAHHUX (H2UKO-Teorpa-
QHUeCKHX YCAOBHH H KAHMMaTa JAR OObBACHCRUA PACHPOCTPAHEHHMA MKIl-
BOTHbIX M pacTeHHil HEJ0CTaTOYHO, M YTO MOCACAHEE B ropa3zo H0Ab-
weil Mepe ofycioBiuBaeTCA ueM-TO WHBIM. Kak NOKa3ai CHELHAMb-
HbIE HMCCAEJOBaHHS, 9TO HHOE CBOAMTCH K [POIIAOMY 3&MAH - BO-IIEp-
BbIX, K Treoioruyeckofl ucTopuM Kamkaoil MECTHOCTI U, BO-RTOPLIX,
K HCTOPHHM CaMHX OPraHHSMOB. 34€Ch Mbl UPHXOAMM. TakuMm o6pasom,
K 4YpEe3BblYaliHO BamXHOMY BOMPOCY O NPONICXOMICHIIM OPraHH3MOB, KOTO-
poMy Heobxoaumo ymke mocBATHTH ocofyio raary. I[locae pazfiopa ero
HaM CTAHYT BMOAHE fICHbl TPHYMHDLI  COBPEMEHHOTO PACHNOCTPaHEHUA
OPraHU3MOB M MHOTHX M3 Tex fABAeHIi#, KOTOpBIe ObLAM pPACCMOTPEHBL
B HacrosAlell raaBe. 3gech ke, yrolpl He Boseppawarbea 6Goaee
K JaHHOMY BONPOCY, MBI NEPEUHCAHM Te€ rAaplble Onoreorpaduueckie
0o6AacTH, Ha KOTOPBIC AGAHTCA TENepb 3eMHAA MOREPXHOCTh (CM. kapTy,
usobpaxennyro Ha puc. 97, na xoropoil HaHecenbl a1H 00CA2CTH).

Mupotumii mup Emponpt u Gorbuiedt wacty Asuu 3a HCKANQUEHHEM
ee IHHDIX TOAYOCT{LOBOB OYCHb CXO4€H ApPYr C APYroM, [I0YeMy u3
STHX YacrTell cBeTa W JeAawT O0aHY o6iuyio obiactb— yMepeHHYIO
o6ractp Craporo Ceera uam mareapkrrTuyeckyio (nareoc— gpee-
mult, crapsiii). Daume pcero x He#t mo cmoeft payue u daope Cesep-
nan Amepuxa, rie BCTpeuarTCs MAM Te ke cambie nign, 9o u g Cra-
pom Caete, uiu gosoabHo OGauskue k num. M3z Cesepuoit Amepuxu
AAAOT APYTYIOo obAracTh — ymepenuyw obracte Hosoro Ceera uan
Heapkruueckyio (ueoc— nosuiil). Cxoacrso arux obracreil Apyr
C APYroM HaCTOABKO BEAMKO, 4YTO MHOI'HE CKAOHHbI COEJHMHATDH HX
B OJHY, Ha3blBAeEMYyl TOrja Mpocto apKTHUECKOH, npy yem BaTa
oburpHas obaacTp oxXBaThiBaeT rpOMaiHyi0 4acTb CYIUH.

Tporuueckwe crpanbl 3eMAX B OTAMYUE OT CTPaH YMEPEHHOTO
nosica OTAMYalTCA IO cBoeil ¢ayHe u paope ropaszzo OGoablue JApYyr
OT Apyra, Tak 4TO O COEAMHEHHM MX B OAHY OOULYIO 06AACTD HE MOKET
ObiTL M peud, H UX NPHXOAHTCA pasjersiTb IO Kpaliueli mMepe Ha Tpu
o6ractu. Oama u3 HUX oxparThiBael MOYTH BCIO AQpPHKY U Ha3bIBAETCH
suonckoil, apyras 3sakamowaer B cebe iomHbie uacrd  Asun
(HMugocran, Hugo-Kura#t, Bomacxue ocrposa) ¥ HOCHT Hz3BaHHE
HHAuMickOll, WAM BOCTOYHOEH, HaKoHEU, TPETbsl BaKAHYaET
HOmuyio Ameprnky n HasbiBaeTcsi HeoTponuueckoif (rpommueckof
o6aacteio Hosoro Caera).

Ma wux a@uonckas u uniuiickas obracTb BCe XK€ CPABHUTEABHO
OAM3KM ZAPYr K ApYry, H MHorue (opmbl B pPOJE CAOHOB, HOCOPOrOB,
HEKOTOPBIX 06e3bsiH H T. 4. ABAAIOTCs Yy Hux obwumu. Hanporus,
HOwmxpan Amepuxa 1o ceoeit ¢ayHe CTOHT COBEPIIEHHO ocobHAkoOM, u

11
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BMECTO Te€X MKHBOTHBIX, KOTOpPbIE XapaKTEPHbI AAA Craporo Ceera, mbt
BCTpedaeM 3Jech pAj APYrHX: BMECTO BepbOAIOZOB — AaMy, BMECTO AbBA
U THrpa-—NOyMy H Aryapa H T. 4., & Takke HeAblil pajJ CBOHCTBEeHHBIX
TOABKO HEOoTponuveckoi obaactu popm. Muorga us spuonckoii obractu
BblAeAsIOT B BuZe ocobo obractu Magarackap, o csoeofpasuu koro-
£Oroc I'OBOPHAOCH BbIIIE.

Eme 6oaee csoeobpasua, yem ¢aysa [Omuoit Amepukn u Maga-
rackapa, QayHa u ¢aropa ABCTparny H NPHAEralOWUX K HEil OCTPOBOB
Tuxoro Oxeana, npu uem Bce 3TH CTpaHbl 06bHEJHHSIOTCA B aBCTp a-
Auiickyo obaacte. Aas nocaeguelt xapaxTepHO OTCyTCTBHE 60OADB-
WHUHCTBA OTPSJ0B MAEKOMHTAIOIIMX, CBOWHCTBEHHBIX JAPYrum obAacTam,
HO 3aTO BCTPEYAIOTCH CaMble HH3IIHE M3 MAEKONHTAIOUIMX: CyMYaTbie
Bpode obwenssectHOro keHrypy (puc. 73) u eme HuUmE HUX CTOSWIUE
AfllleKAaAYILHE MAEKONHTAloNHe — YTKOHOC u exujHa. B Hoso#i 3e-
AaHAuHA BoOGIe He BCTpedaeTcs MAEKOMHTAIOUINX, KpPOMe 3aBe3eHHBIX
YEeAOBEKOM, NoYeMy MHOTHE BblJEASIOT €e B ocobyr obaactb mozobuo
Magarackapy.

3HayeHye BCeX TUX (aKTOB CTAaHET JAS HAC fACHO #3 CAeayrowedt
TAaBbl, KOrZa Mbl NO3HaKOMHMMCA C BOIIPOCOM O TIPOHCXOXJEHMM Opra-
HU3MOB M HMX MCTOpPHEll, a ToKa Mbl MOXEM Ha 3TOM 3aKAKYUTb Hawy
KPaTKYI0 BKCKypCHI0O B 06AacTh BONPOCOB TreorpaUyeckoro pacrpo-
CTPaHEeHHA XHWBOTHBIX M pPacTeHHi.

————— e ——

A e



'NABA BOCbMAA.

Kax mnpomsoman opranusmsr

Hiaea sponouun. — Teopus Japsuna. — Jokasateancrsa 5BOMOUHOHHON HACH: H3
06AGCTH 9IKOAOTHH — - MOPPOAOTHE — TANCOHTOAOTHH — GHoreorpadur,

Haena ssoaropunm.

PaccmoTpenre pasAMYHBIX CTOPOH MUBHH OPraHM3MOB HEM3BERHO
SIPEBDAUT HAC K BONPOCY O TOM, KAK NPOM3IOUIAM MOCAEIHHE, OTKYA,
NOSIBUACS Ha 3emAe ee Gorarbiff MMpP #MBBIX CYWIECTB CO BCEMH HX
pasHoo6pasubiMi  ocobeHHOCTAMH. HHa 3TOT BONPOC BO3MOKHEI JABa
OTBETa UAM JONYILEHHs: MAM BCE OPraHH3Mbl, KaK M BECb MHp, CO3JaHbl
CBEPXDECTECTBEHHOI CHAOH, MyTEM TBOPYECKOT'O aKTa, HAM Ke OHH pas-
BHAMCH [OCTENeHHO, ecTecTBeHuniM nyreMm. K Tor u gpyroit orser Ha
BTOT BOMNPOC OYEHb JPEBHETO NPOUCXOMAEHUsi: C HJeelt TBOpeHHA
KUBBIX CYLIECTB Mbl BCTPEUAaEMCHi BO BCEX PEAUrHO3HBIX CHCTEMAX
CaMbIX PasAHYHBIX HAPOJOB, M B TO e BPEMA €lle B JPEBHOCTH MHOTHC
mbicauTeArd (Dunezokn, Aemoxpur, Aykpeuuit Kap) orcramsarnm mmicab
O CaMOpAa3BHTHM MHPAa U ECTECTBEHHOM IIPOMCXOXAEHHNM OPTaHU3MOE.

K rTomy Bpemens, xorga 6HOAOIMA CAOMHAACH B CaMOCTOATEABHYIO
Aacuunauny, T.-¢. x Hadary XVII Bexa, B Hayke ycramoemaach nepaas
M3 DTUX TOUEK 3peHWs, Hallejlias CBOE BbiPAKEHHE B SHAMEHHUTOM
uspeyeHun Aunnes: .CylecTByeT CTOABKO PasAMUHBIX BMAOB, CKOABKO
ux 6blA0 B HauwaAe coTBopeHo®. Tak ke CMOTpeAd Ha 3TOT BONPOC
¥ 6OABIIMHCTBO HATYPAAMCTOB TOTO BPEMEHHU.

QaHako MOMHMO 3TOrO rOCMOACTBOBABIICTO B HayKe B3rAsija cCyule-
CTBOBaA H Apyroff, B NOAb3Y KOTOPOTO PasjaBailch OTAEAbHbIE TOAOCA,
MMEHHO, YTO MKUBOTHbIE H pAaCTUTEAbHbIE BHAbl HM3MEHAIOTCA H BCE
CyLIeCTBYIOIIUe Temepb OPraHu3Mbl MPOM3OUWIAM U3 JAPYLHX, KOrZa-To
AUBIIAX HA 3€MA€, MYTeM MEJAEHHOTO H MOCTENEHHOrO HAMEHEHHS WA
apoaroguu. Croponnnkaun sToH ujen 6biAM, HampUMep, COBpPEMEH-
uuk Aunres ussecTHbifi (pangysckuii ectectBoucnmiTaTeAb Diodgon
¥ HEKOTOPbIE M3 (PPAHUY3ICKHX MBICAMTEAeH Toro BpemeHd (SHUHKAOTE-
AHCTOB), HO HU OAHOMY M3 HHUX He y4aroch 0OAeub CBOM B3rAfAR]
B (bOPMY CTPOTO Hay4yHOH Teopuu, omupawoieiics Ha NpoBepeHHbI (ak-
THYeCcKHll MaTepuan, M B HayKe MNPOAOAKAAO TOCNOACTBOBATD YHEHUE
O MOCTOSIHCTBE BCEX OPraHWYEcKHX (HOpM.

B mauaare XIX Bexa unCAO CTOPOHHHKOB HAEH DBOAIOLUH YBEAHUI-
AOCh M CPeAW HUX OCOGEHHO BBIAEAMAHCH JBa (PPAHIY3CKHX YYEHBIX —
Mamapr u Hopppya Cenr-Haep. Namapr jgoxasbiBar, uro scem
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OpraHii3MaM CBOWMCTBEHHO II3BECTHOE CTPEMACHHE K YCAOMHEHMIO Opra-
HU3AUWHY, OTYEro W HPOMCXOAUT HX 3BOAIOLHA, C APYIOH KE CTOPOHHI,
IpH 3TOM WIPAT POAb W BHemHHe ycaoBuA. Ha GoAbwMHCTBO &HBOT-
EBIX TIOCAEAHHE AelCTBYIOT HE NPsAMO, a2 KOCBEHHBIM 06pa3oM: MeHAHTCH
BHEIIHHE YCAOBHA — MEHAKTCA H HOTPEGHDETI’I HKHBOTHBIX H HX IIpH-
puIYKY, GAarojapsa yemMy OZHH OpraHbl HauMHAKOT yrnoTpebaarsca GoAblie,
ApPyTHE — MeHbllle, M B pe3yAbTaTe ITOT0 H3MEHRETCA BeChb OOAHK KH-
potHoro. HKwmenno Ttakum nyrem, mo Aamapry, nosiBmAHCE naaBaTeAb-
Hble NEePErNOHKH Ha HOrax BOJAHBIX ITHU, YAAMHHAACh IIes y mHpad @b,
HCYEe3AM TrAasa y MHOTHX CAenbIXx (GopMm H T. A.

B oramupe or MAamapka, koTopblii OO6DACHAA DBOAIOUHIO CTpEMAE-
HUEeM OPraHM3MOB K mporpeccy M ynoTpeOieHueM H HeynorTpebieHuem
OpTaHOB, Piiocpq)pya CEHT-—I/hep AyMaA, 4YTO MEJIAEHHOE H MOCTe-
MeHHOE W3MEeHEeHHe OpPraHUsMOB B TeYeHHe psja BEKOB IIPOHCXOJHAO
TOABKO IIOJ NPAMBIM BAHAHMEM HM3MeHEHHII BHelIHeil cpejbl: MEHAAHCH
BHELIHHE YCAOBHfA, MEHA\ACb M BCH OpraHMsalliss MHOTHX KHMBBIX
CYIIECTB, HAM XK€ OHH JOMNAKHBI OBIAH NOrubOHYTH.

Oauako uaen Aamapka u K. Cenr-Harepa ne moram usmenurn
raybokoro yb6emxjeHus OOAbHIMHCTBA HATYPaAUCTOB B TNOCTOSHCTBE
BrzoB. [locaeanee mozzepkuBaroCch W KPYNHEHIIAM aBTOPHTETOM TOTO
ppemenn — KioBbe, xoropbii B 0jHOM u3 CHOPOE NO 3TOMY BONPOCY
osepmar peuTeapnyo nobegy nag Cent-Vaepom, uro He morao ne
OTPa3uTbCA Ha O6IeM OTHOLIEHHWH K 3BOAIOLHOHHOH njee.

Teopunn Japenura.

Aumn B cepegune XIX Beka auramiickomy Harypaanery Hapabzy
JdapBuHY yiarochb c03JaThb TEOPUI0 HM3MEHAEMOCTH BHJAOB HAU
DBOAIOLMH, KOTOpasi Cpasy BbITECHHAA CTapoe Y4Y€HHe O MOCTOSHCTBE
OPraHU3MOB H HIPAaeT ¢ TeX Iop TIpoMajHY:0 poAb B Hayke. Ero
yueHHE U3NOXKEHO MM BIepBble B Kuure ,[lpomcxoxjenne BuIOB nyTem
ecTecTBeHHOro noabopa“, koropas Beuuaa B 1859 rogy, u aror roa
MOKET CHHTAaTbCA CBOEro poJa I[IOBOPOTHBIM MNYHKTOM B O6HOAOruM.
[TocmoTpuM, B WeM COCTOMT CYIUHOCTb 3TOrQ YYEHHS UAH TEOpHH
AdapBuna.

Jdapsup mpexge Bcero o6paTHA CBOe BHHMaHHE Ha Te (OpPMbI, KOTO-
poie 10 Hero B ofuieM MaAO0 HHTEpPECOBAAM HATYPaAMCTOB, & HMEHHO Ha
NPUPYUEHHDIX KHBOTHBIX W HA BO3JAEABIBAEMble PACTEHHA. OTH AKHUBOT-
HbIE M' PACTEHHMS OTAHYAIOTCA TEM, YTO KamAOe M3 HUX BCTPEYALTCH HE
B BuAe oOJHOR Kakol-uHubyibp @opmbl, M0106HO OGOABWUHCTRY JUKHX
BHA0B, a OObIKHOBEHHO B BHAe OOABUIOTO KOAHYECTBA pPA3AHYHBIX
MNopoj, HEpeaKo OdYeHb CHABEO OTAMYaloWMxcs Apyr or jpyra. Ha
puc. 98 u3zobpameHo HECKOAPKO TOPOA HAWEro JOMAUIHETO roAy6s,
M IO 9TOMY PHCYHKY XOPOLIO BHAHO, HAaCKOABKO TaKHe NOPOJHl MOTYT
OTAHYaTbCA APYr OT Jpyra o’ ONEpeHHro; CTPOECHHIO KAlOBa, Qopme
FOAOBBI, WeH, HOT U T. 4. lIpH BTOM pasAMuMs MexAy HUMH He Orpa-
HHYHBAIOTCH YHCTO BHEUIHHMMH NPH3HAKaMH, a OTpPakaloTCA Ha BHY-
TPEHHEH OpraHM3auuH, Hanpumep, Ha CKeAeTe, Tak 4To 6yap mozobHbie
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(opmbl HallgeHbl B JHKOM COCTOSHHH, OHM HaBEpHOE OblAH ObI OT-
HECEHBl K Pa3AHYHBIM BHJaM. 10 Xe camoe MMEET MECTO # Y APYrux
AOMallHHX KHBOTHBIX M pacTeHMi, H HEBOABHO SBASIETCH BONPOC, OTKYyJa
B3fIAHCb BC€ 3TH NOPOAbl H YeM MOXHO OOBSCHHTb CTOAb 3aMeTHbIE
pasAMYUA MX JPYT OT Apyra?

POMCXOXRJEHHE KYABTYPHBIX XHBOTHBIX ¥ PacTeHWd He Bbi3blBaeT
HUKAKHX COMHenHH, Tak Kak XOpONIO U3BECTHO, YTO BCE OHHM [POM3OIIAK

Puc. 98. [Topogv: 10aybeii: 1 — rorybb-uaiira, 2— roay6s-ayreiu,
3 — amramiickmit romen, 4 — Tpybacruiil roay6p, 5 — noabckuii roay6;
B cepegune pucynxa uruii roay6s (Columba livia).

OT AMKMX, KOTJa-TO NPHPYyYEHHBIX YEAOBEKOM KM H3MEHMBLUHXCH 3aTEM
noJ BAMAHHMEM OJOMAUIHEHMA. DB HEKOTOPBIX CAyyasx YeAOBex NPUpY-
YaA HECKOABKO OAM3KMX BHJOB, KOTOpPbIE MOTAH JaTh Ha4daAO DasAMu-
HBIM NOpoJaM 6Aarojaps CKPEWMBAHMIO UX APYT ¢ APYrom. lak oG-
CTOSAAO AEAO, HampuMep, y NPeJKOB Hauleii gomamHel cobaku, KOTOpas
APOUCXOJHUT, ITOBHIAMOMY, OT HECKOABKHMX MNPHPYYEHHBIX HYEAOBEKOM
sugoe poja Cobaxa (Canis): or soaka (Canis lupus), maxara (Canis
aureus) ¥ gpyrux. OaHako, JAf OYeHb MHOTMX M3 HAUMX JOMANIHAX
MHMBOTHBIX M PacTEHHH CIpaBeiAMBO KaKk pas o0parHoe, T.-e. ITIPOHCXO-
X jeHHe HX AHIIb OT OZHOTO TNPHPYUYEHHOro BHAA. 13K, BCE MOPOAH
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Kyp DPOMBOLIAM OT BeTpedarouleiics W rtenepb B Muaun auxoit kpacuoit
kypuupl (Gallus bankiva), Bce nopoabr roay6eii —or nso6pamennoro
Ha puc. 98 (B cepegune) esponeiickoro auxoro roavés (Columba livia),
Bce nopoanr sa6GAoHH— oT gukoil si6aronu (Pyrus malus) u 1. 4. Ouernguo,
CMeUIeEHe HEeCKOAbKIIX BHJOB JaXe TaM, PAe OHO MPOHUCXOJHAO, elie
HEJOCTATOUYHO AAA OOBACHEHHA MHOroobpasus nMopos MoYTH BCeX HAMIKMX
ZoMAWHUX QOPM, ¥ MPHUYKMHA IOCAEJHETO KPOETCH B 4YeM-TO APYLOM.
O6pacusercs v10, no JAapsuny, Tak Ha3bBAEMBIM HCKYCCTBEHHDBIM [0Z-
60pom, KOTCPbIHi CTaHOBHTCA BO3MOKHBIM GAarojaps M3MeHYMBOCTH BCex
OPraHu3MOB, B TOM YHCAE H UPHPYUYEHHBIX YEAOBEKOM.

HameruuBoCTDL OpraHHsMOB mnpejcTaBaseTr H3 cels SBAEHHE,
XOpOLIO 3HAKOMOE KaKACMY, TaK KakK 110J 9THM MMEHEeM NOHUMAKOT TOT
(haKT, YTO BCE KHUBBIE CYLIECTBA HECKOADKO OTAHYAKTCHA APYT OT APYyra
CBOMMM AMYHBIMM HAH, Kak OBOPAT, HHAHBHAYAALHBIMHU OCOOEHHOCTAMY,
nmoueMy Jake cpeid POAHbIX OpaTheB M cecTep HEAb3sA HalTH ABYX
ocobeit, BrioAHe NOJ00HBIX APYr APYrY, M OHKH BCErja HMeIOT KaKue-
HUOYAb OTAMYHTEAbHbIE, CBOHCTBEHHbIE KamJA0#H W3 HHX, OCODEHHOCTH.
[logo€ubie muzuBHAyarbHBIE H3MeHEHHA 6GoAbulie Bcero OpocamTCA HaM
B TAasa y AloJefl, HO OHM XOPOWIO 3aMETHbl M Y HaUIMX JOMAaIIHHX
AKHBOTHBIX H PACTEHHH, H BOT 3TOW-TO MHAUBHAYAABHOH H3MEHUHBOCTDHIO
YEAOBEK M3JaBHA TIOAB3YETCS AAS TIOAYYEHHA HYMKHBIX €My 1OpOJ MNy-
TEM HCKYCCTBEeHHOTO nmoabopa. :

Iloa uckyccrBenunMm nogb6opom Japsud noHuMar WMPOKO
pPacpOCTPAHEHHOE C HE3aMaMATHDbIX BPEMEH CTPEMAEHHE KamJoTo CeAb-
CKOTO XO3siKMHa, CajO0BOJa HAM AIOOHTEAR KaKHX -HHOYAb AHMBOTHBIX
NOAY4aTh HOBO€ MOKOACHHME AHIb OT TeX ocobel, KOTopble OTAHYAKOTCS
KaKUM - HUyAb BBIFOAHBIM A, MAM KEAATEABHbIM JAsi HEro IIPH3HAKOM.
YcosepuiencTeOBaHHEe BCEX MOPOJ HAUWIHX AOMALIHHX KHBOTHBIX M pacTe-
HAH NPOM3CIIAO HMEHHO B pesyibTaTe nolobrHoro nogbopa rpousBOAH-
TeAefl: N3 IOKOAGHHS B TOKOASHHE OCTABAAAHChD Ha IAEMS HAM Ha
ceMeHa AMIIb Takde oco0H, ROTOpble OTAMYAAMCH B KaKOM - HHOYJAb
OTHOIIEHHH OT JPYruMX (OPM TOro xe BHJAR, NOKa HE [OAyYarach OCO-
bas mopoja, BCEM MPEJCTaBUTEAAM KOTOpOH 6bina CROHCTBEHHA JaHHas
ocofenHocTb. lakum nyreM ¥ OBIAH NOAYYeHbl BCE CBO€OGpasHbie
nopoAbl HAMMX AOMAaIIHHX (OPM, MPH YeM, B YaCTHOCTH, IIPH BBIBOJE
nzobpamensbix Ha puc. 98 mopoa roiy6eit A MOAYYEHHA NOABCKHX
rory6eii OCTaBASAMCH JAA pa3sMHOMKEHHA (QOpMbI ¢ BO3MOXHO 6oaee
KOPOTKMM M TOACTBIM KAIOBOM, AAf noayueHusi Tpybacrolt mopogmi —
roany6u ¢ CHABHO pa®BUTBIM XBOCTOM M T. A. Daarogaps Tomy, 4To
noZobumil HCKYCcCTBeHHBI noa00p NpUMEHSACS pasAMMHBIMH AOGHTE-
ASIMM B pasHbIX HalpaBAEHWsAX, W TNOAYYMAHCH NOPOJAbl, HE TNOXOKHE
U APYr Ha Apyra, HY Ha OOLIYyI0 MM BCEM HCXOJHYIO (POPMY-— AHKOrO
roay6s (Columba livia). 3rtum me nyrem HOBBIE nOPOAN NOAYHaKOTCS
OCTOSHHO M TENepb Y CaMbiX PA3AHYHBIX NMPHPYYEHHBIX BHIOE.

Takum o6pasom, MOkHO NpHSHATP JOKA3aHHBIM, 4TO BCE CyIe-
CTBYIOIIME B Hacrodulee BpeMs MOPOABl AOMAIUHHX XHBOTHBIX M KYAb-
TYQHBIX pAacTeHHii CO3jaHbl CaMUM YEAOBEKOM IIYTEM HCKYCCTBEHHOTO
nogbopa u 6Grarodaps CYUECTBOBAHHIO M3MEHUHBOCTH. DBBIBOJ 8TOT
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(e 3akatowaromuit B cebe, Bupouewm, uero-inbo uosoro) Janswm pac-
NPOCTPAHUA M HA BCIO MOPHPOAY, MPH UEM, COI'ARCHO €ro Teopu:,
I cpein JMKHMX (POPM TPOUCXOAUT Tarme nox60p, Bulavipalomyl T0-
sBA€HHE HOBDBIX BHJOB.

[Togo6uo gomamBuM HUBOTHBIM H DACTEHIAM, BCE OPraHu3Mbi, HH-
BVUIHE B CCTECTBEHHOM COCTOAHHM, OSHApYMHBAIOT TaKue e }HAMUBH-

Puc. 99. iHyr-oaens. Bee mocemp sksewmampos — camuur i1 nsobpamesrss
B OjHoM macmTabe.

AY2AbDHBIE PA3AHYUA, RAK TE, KOTOPHIMH ¥ UPUPYHEeHHBIX (OPM HEAIBEK
IOAB3YETCH JAA MCKyccTseHHOTO mnogbopa. UbGbiuao 2rd H3mMeHeHU:
mMaAo f6pocaloTcs B rAasa, HO OHHM TaK#e OTAHYAIOTCA CaMbIM IIMPOKHAM
pPAaCNPOCTPaHEHUEM B NPHPOAE, BCTOEUAKOTCA PEIIMTEABHO Y BCEX Opra-
HU3MOB M KaCarOTCsA cambix pasnoobpasnbix ocobexHHoCTEH Kak DHEW-
HEro, TaKk M BHYTPEHHETO CTPOEHMA, PASAWUHBIX OTHPaBAeHHit u T. .
[Tousegem TOAPKO aBa mpHAMEpa 2TOTO ABAEHHA, KOTOPHIC KACAKTCA
HHAMBUAYAAbHbIX pasAuuafl B pasMepax M B okpacke. Ha pmc. 99
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Mbl BHAMM BOCEMb 3K3EMIIAAPOB HKVKA-OACHA, KOTOPbIE 3aMETHO OTAH-
4alTCHd JAPyr OT JApyra Kak obuie#t BeiuuyuHOM Teaa, Tak OCOOGEHHO
pasmepami ux Bepxuux gearocreil. Ha pue. 100 usobpaxens: Takue xe
KoAebaHus B OKpACKe M PHCYHKE KPblAbeB y 0JHOH u3 HouHBIX Habouek,
I2AKONPAAA - MOKAIIEHKH, KOTOpas, M0A06HO MHOTHM JpyruMm @opmam,
A0BOABHO HM3MEHYIIEZ B DTOM OTHONIEHHH. BMecTO BEAMUMHBI H OKPAacKH
MOKHO ©ObiAD Obl B3ATb U AKOYI0 Apyrylo ocobeHHOCTh — HanpuMep,
4NCAO KaKuX - AMb0 M3MeHuuBHIX obpasosanuii (deuwryit, sy6uos) y Toro
WAM HHOMO OpraHusMa —H [pH 3STOM NOOAYYHAOCH Dbl TO ke camoe,
.T.-€. pPAJ (OCTENCHHbIX Te-
pPCXOA0B OT camoit 6Gora-
Tolf K camoit OegHOoil uMu
hopme.

NMPUBEJEHHBIX  cell-
yac NprMepax HHAIBUAY aAb-
HOH M3MEHYMBOCTH, KaK 3TO
obplygo  OniBaeT, xpafinue
opMpl Takux pagos (ca-
Mbiit OoAbLIOH M cambiil Ma-
AGHDKHH XKYK, camas CBeT-
Aafg 1 camas remHas Oabou-
Ka) CBSI3aHLI PAAOM TOCTE-
neHubix nepexogos. Oguako
MLl YKe 3HaeMm, 4YTO H3-
BCCTHbI CAyuYauw, KOTAa B
npeieAax OZHOTO M TOTO e
BHJAa BCTPEYAIOTCH ABE HAHM
Goaece $hopMbl, A0BOABHO 3a-
METHO OTAMYAKUHECH APYT
OT ApYyra, HO OTHIOAb He
CODA3aHHBIE MEEAY coboro  Pue. 100, Hsmenenun s oxpacre y weaxonpaga
1o A0 0HOH I1eNbIo e peX0 40D, MOHUULEHKL,

NpH 4YeM OJHY M3 HHUX Hasbl-
RAIOT B 3THX CAYYaaX OCHOBHOW MAM THMHUHOH PopMOH JaHHOrO BHAAE, APy~
rHe Ke—ero pashosugsociamu. Ha puc. 101 mbr Bugum, Hanpumep,
Hauly oObikHOBEHHYIO 6adouky beadanKy-6proKseHHHLY, 4 pAIOM C HEH ee
ropyyl0 Pa3zsHOBMAHOCTb, OTAMYAKIIYIOCA OT OUHOBHOH dopmbr Goaree
TAMHOR OKpacCKOi; Takue e PasHOBHAHOGCTH H3BECTHBI Ii Y OUEHb MHO-
THX APYTrHUX BHA0B (HANOMHMM XOTS Gbl 1PO YIIOMHUHABUIMECH BbILLE IO~
AAPHYHO M KOPCHKAHCKYIO PasHOBHAHOCTH ©ab0YKH - KPaNHBHHLbI H MHO-
rue apyrue). B oTHx npumepax Jeac HAet O MECTHBIX Pa3sHOBHA-
HOCT#X, BCTPEYAKIUUMXCA B MHbIX MeCTaX, 4eM OCHOBHad Gopma, HO
M3BECTHO MHOTO M TaKUX CAyYaeB, KorJa v ocHomsHad GopMa Hu pa3Ho-
WHWAHOCTh TOrO XKe BHJAA NONAajalTCs B OJHOM M TOH Ke MECTHOCTE.
Tounoe onpesereHHe NOHATHA ,Pa3HOBHAHOCTH™ elle TPyAHEe, YeM
TIOHATHSA »BHja“, 1 HepeJKO TO, YTO OAHHMHM CHCTEMATHKAMU CUHTAETCHA
3a Pa3’HOBHJAHOCTDb, APYTUMM MPU3HAETCA 3a CaMOCTOATEAbHbIH BHJA, HO
roobuie 3a pasHOBMAHOCTb NPHHATO CYMTaTbh oOCOOVI0O (OPMY JaHHOTO
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BUJ3, OTAMYAIOLIYIOCA OT OCHOBHOH HAM THUNHYHOHR (JOPMBI €r0 CPaBHH-
TEAbHO HE3HAUUTEAbHBLIMH MPU3HAKAMH.

Ocuosroe mnoroxenne Teopun JapsBuHa M TAAcHT, YT0 Me®AY
BUZaMM H Pa3HOBHAHOCTAMHK, ¢ OJHO# CTOPOHB, H
MEeX®AY PASHOBHAHOCTAMH U HMHAUBHJAYAAbHBIMH pa3-
AMUMAMHE, C Apyrofi, HeAb3s ONPOBECTH pPe3KOH rpa-
Hugn. Mbi cuuraem, Hanpumep, TOPHYIO PAa3HOBUJHOCTb OpIOKBEH-
HHLbBl 33 OCOOYIO PasHOBUAHOCTb, TaK KaK MemAy Hel H OObIKHOBEH-
HO#t OpIOKBEHHHUIEH HET paja MMOCTENEHHbIX MMEPEX0JA0B, HO MO Cyuie-
ctBy HauGoAee TeMHas (OpMa LIEAKONPsAa- MOHAIIEHKH OTAMYAETCH
oT ero HauboAree CBeTAOU (OPMBI OTHIOZb HE MeHbIIe, ECAM Jame
He 0OoAblle, H BIOAHE JONYCTHAMO, €CAM [PH3HATb CaMbIX CBETABIX MO-
HallleHOK 3a OCHOBHYI0 (OopMy 9TOro BHJAa, BHJETb B CaMbiX TeM-
HBIX 3K3EMOMIpax  yike
He KpalHee HHAMBHAYAAD"
HOE YKAOHEHHE, a CaMo-
CTOATEALAYIO PABHOBHA-
Hoctb. C  apyroit cro-
POHBI, XOPOMO  BbIpa-
MEHHDIE PA3HOBHAHOCTH

Prc. 101. Baboura Gproxeennuya (caepa) n ce CTOADb iK€ HEe3aMeTHO rne-
ropuas pasHoBHAHOCTL (enpara). PEXOAAT B CAMOCTOSITEAD-
Hbl€é BUJbI.

Ob6mbacuseTcas Bce 3TO TeM, 4TO, [0 MuHeHMIO JapBuHa, HH A H E H-
AyaAbHble pa3AMUYUA HABAAKTCH NepBBHIMU Waramu
kK o6pasoBaHHIO pasSHOBHJHOCTeH, a moéaregHue—rTa-
KAMH K€ CTynDeHAsMH JAsS oOpaszoBaHHMA BHJOB, TaK YTO
XOpOIIO BbipakeHHad PA3HOBHAHOCTb ECThb 3avaTOUYHbIH BHJA, a PE3KO
BblpakEeHHOE MHAIMBHAYaAbHOE YKAOHEHHE — 3a4aTO4Has PasHOBUAHOCTD.
CaioBoM, Kak NPH HCKYCCTBEHHOM NOA60pe M3 MEAKHX HHAUBHAYaAbHbIX
OTAUYMI MMOAYYAIOTCA HOBBIE MOPOJSDI, TaK H B €CTECTBEHHOM COCTOSHUMU
M3 NnoJo6HbIX Ke HHANBHAYaAbHDBIX M3MEHEHHI BOBHMKAIOT HOBBIE PasHO-
BUAHOCTH W HOBbIE BHABI.

Yro me, ogHaKo, HrpaeT B OPHPOAE TY POAb, KOTOpas NPH HCKYC-
CTBEHHOM T10oi00pe BhINajaeT Ha JOAI0 YeAOBEKa, H Kakoi mnozbop
HHAUBHAYAADHbIX H3MEHEHHH MPOHCXOJHUT B ECTECTBEHHOM COCTOAHMH -
AAA BO3HHMKHOBEHHMA M 34eCb HOBDBIX q)opm? Ha sto mbl Taxske Haxo-
AMM HcuepnplBamowuit orser B Teopun Japsuna.

Mpbr smaem yxe, 4To GOABUIMHCTEO MUBBIX CYILECTB 0BA2jaeT OUEHbB
60AbIIOH CHOCOOHOCTHIO K PasMHOKECHHIO, HACTOAbKO CHABHOWH, YTO
He Oyab B npHpojge AAsS Hee ECTECTBEHHbIX NPEMATCTRHI, KamAblH BHJ
OYeHb CKROQO pacrnAoiuAcs Obl 40 TakoH CTeneHw, YTO AAST HEro He XBa-
THAO OBl HM CpPEJCTB K CYUICCTBOBAaHHIO, HM JamKe MECTa Ha BEMAE,
Eme Aunneil Bbicunrtaa, 9yro ecau 6ni kaxkoe-uubyib OoJHOAETHEE pacTre-
HHE I[POMBBOZHAO TOABKO 10 jZBa ceéMeHH (Ha camom geae HX o6pa-
3yeTcs BCerJa 3HA4YUTEAbHO 6GOAbIIE) M HH OJHO M3 CEMAH, a TaKke
BBHIPOCIIMX M3 HHUX pacTeHMii He npomajano 6e1, To uepes 20 aer mo-
TOMCTBO [EPBOTO PACTEHHA JOCTUrAO 6m muAAHoOna. Japsuu mpowva-
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BeA MOAOOHBIH e IOACYET JAA CAOHA, NAOJfAIErocd MejAeHHee Jpy-
TMX XMBOTHpIX (32 CBOIO CTOAETHIOI XH3Hb Hapa CAOHOB MNPOUBBOAUT
He Goaee 6 gereHbimied), W OKasaAOCb, 9TO NPH TOM KE YCAOBHM [IO-
TOMCTBO OJHOH UAaphl 3THX MKHBOTHBIX dYepe3 730 AeT aocTHrHET
19 muaavonos. Uro e 6yser npu 6ecnpenisTCTBEHHOM PA3MHOMEHUH
Takux QOpPM, Y KOTOPbIX, KaK Y HEKOTOPbIX BHJAOB TEPMHUTOB, CaMKH
IPOU3BOAAT I10 HECKOABKO THICAY AHI B JAEHb!

Mex gy Tem, nmecMoTps Ha 3TO, YHCAO Ocobell Kakjoro BHaa B H3-
BECTHOH MECTHOCTH OCTAeTCA BCE BpeMs HPUOAHSHTEABHO NOCTOAHHDIM,
HAaCKOABKO MO3BOASET MECTO H cpeicTsa K cywecreoBammio. (QueBuaHo,
AAACKO HE H3 KaKJOro sAfla MOAydaeTcss HOBHE opraHusm, ga ¥ 60Ab-
IIHHCTBO MOCAEAHHX ru6HET, He OcCTaBAAA INIOTOMCTBA, Tak Yro AMib:
VAEAOM CPaBHUTEAbBHO HEMHOTHX ABAAETCA BO3MOXKHOCTb JOHHTb A0
nepHoJa PasMHOMKEHMA H JaTb Hadaao HOBoiM ocobam. [lpoucxoawt
3TO B CHAY CaMblX Pa3AMYHBIX NPUYHH: HM3-3a HeOAATONPUATHBIX KAMMA-
THYECKUX YCAOBMH, HeJocCTaTKa NHILM, OAarozapsa XMIHUKaM, OOAe3HAM
u 0p. B pesyabrare mogo6HOro moAomenus Bewled, MemAY NOABAsIO-
IHMUCA Ha CBET HOBBIMH OCOOAMM KaXJ0ro BHJa BO3HUKAET CBOErso:
poJa KH3HEHHasd KOHKypeHUus uan 6O6opb6a 3a cymwecrBoO-
Banne, kak ee Haspar Japsun, mpua yem B 3TOH Goppbe 3a KH3HDb,
3a CpPejCTBa CYLIECTBOBAaHUA KaxkJOe KHBOTHOE HAHM pacTEHHE CTpe-
MUTCS JOMXHTb JO CBOEro NPEeJeAbHOTO BO3pacTa ¥ OCTABHTH MOTOMCTBO.
Hepeako 6opnba 3a cyuiecTBOBaHHE IPOUCXOJHT U MeEKAY OCOOAMM
Pa3sAMUHBIX BUAOB (XOTs 6Bl MeMAY XWIIHAKAMM, MUTAIOIIUMUCH OJUHA-
koBo#l nuiueil), HO HauboAee CHAbHA OHa Bceraa MemJy ocobamm, or-
HOCSALIMMHCH K OJHOMY BHJZY, YCAOBHS KHU3HU KOTOPBIX Hauboaee BAM3KH
Apyr K Jpyry. Koueuno, Bo Bcex 3THX cCAyuasx JaHHOE SBACHUE HE
CAEAYEeT TMOHMMATb B CMbICAe NpsAMo#i GopbObl OpPraHusmMoB Apyr ¢ Apy-
rom, a B 6GoAree WIHPOKOM CMBICAE, UMEHHO KaK KHUSHEHHYIO KOHKY-
PEHILHIO .

Kro xe, oanako, ocraercs nobeauterem B 370l Goppbe 3a cymie-
CTBOBaHME, KOTOpas pashilphlBAETCA CPEAH CaMblX Pa3AHMYHBIX BHJOB
na semae? Drarogapa Tomy, UTO OpraEM3MBI HUKOTJa HEe ObIBAIOT
COBEPIMEHHO OJHHAKOBBI, a OTAHYAIOTCA PAAOM HHAHUBHAYAAbHbIX OCOOEH-
HOCTell, 2TO HE MOXKET 3aBHCETb TOAbKO OT CAydasd, H HaubOAbIIHE
wasxcel Ha nobegy B 60pbbe 3a cylmiecTBoRaHe HMeeT Bcerda Ta ocobb,
KOTOpada OTAHYaeTCAd OT JPYIrMX KaKoi-HuOyAb BRIMOJHOH JAA HEE Oco-
6eHHOCTBIO, cTaBsAlel ee B Ayullire YCAOBHMS IO CPABHEHHIO C APYTHMH.
Taxum o6pasom, B pesyabTaTe Gopb6bl 3a CYyUIECTBOBAHHE H NPOHCXO-
AAT OOBIYHO BhIKUBaHMe Hauboraee npuUcnocobAeHHBIX,
T.-e. TOAYYaeTcsi TOxe WH3BeCTHbH mnoa6op, koropmit Japeun Haspan
ecTeCTBEeHHBIM nog6opomM.

CaoBOM, MOAYYAETCH AOBOABHO MMOAHAS aHAAOTMS MEXKAY HPUEMaMH
NPaKTHKYEMbIMH YEAOBEKOM TMPH NOAYYEHHH HOBBIX MOPOJ, U TEMH OT-
HOINEHHAMM, KOTOPbIE MMEIOT MECTO B MPHPOJE. UeAOBEK COBepIIaeT
HCKYCCTBEHHbI# M0i60p NMpousBOIHTEAEH C OJHHM KaKHM - HUOYAb Bbi-
rOZHPIM HAHM KEAATEAbBHBIM JAfA HEro MPHIHAKOM M [OAyYaeT HOBYIO
nopoay. B npupoze poab yerosexa mrpaeT 6oppba 3a CymecTBOBaHHE
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6Aarogaps KOTOPOH NPOUCXOAWT BOIKHBAHME HauboAee MPHCIOCODAEH-
HbIX oOcobel, OTAHYAIOLIAXCA KaKWUMM-HHMOYAb BbITOAHBIMH JAS HUX
ocobeHHocTAMM; Oaarojaps 3TOMY €CTECTBEHHOMY MNOAGOPY OTOMCTBO
¥ 3JeCb I[IOAyYaeTca AMIIb OT (QOPM, HUMEIHMX TOAbKO H3BECTHBIE
NPU3HAKKH, KOTOPbIE MNEPEeJaroTCs U3 [MOKOAEHHA B [TOKOAEHHE, TOKa
He MOABUTCHA HOBasi Pa3sHOBHAHOCTb, a 3aTeM U BUJ,.

Ouanako, B npupoje MNPH €CTECTBEHHOM N0J60pe HUKOrJa He OAY-
YaeTcss TaK MHOr0 PasAMYHbIX (OPM, KakK [IPH MCKYCCTBEHHOM, 4TO
BIOOAHE H MOHATHO. UYeaOBek MO CBOEMY IIPOM3BOAY 3ACTABAAET Pas-
BUBAaTbCA Y JAOMAaUIHMX KHBOTHBIX M pacTeHuii TO OJ4HH, TO Jpyroi
npu3HaK, U CPEAH BbIBEJSHHDBIX MM [OPOJ BCTPEYaeTCA HE Man0 Takux,
KOTOpble, BPOJe XOTA Obl YPOAAMBBIX HOPKIDHPCKHX CBHHEH, MaireHbKHX
KOMHATHbIX cobauyek M T. m., OblAu Obl, BEPOATHO, COBEPIIEHKO HECHO-
COOHBI K CaMOCTOATEADHOMY CYUIECTBOBAHHIO B €CTECTBEHHDIX YCAOBHAX.
B npupose ke, moa BAusHAeM ecTeCTBEHHOro mnozbopa’ BO3HUKAIOT
Takue (OPMbl, KOTOPbIE XOPOIIO IIPHCNOCOOAEHBI K OKPYKAIOULUM YCAO-
BMAM, TIOYEMY YMUCAO Pa3HOBUAHOCTEH Yy AWMKHX BHAOB OOBIKHOBEHHO
¥ 6blBaeT HE Tak BeAMKO. DBTOpoe pasauyMe MeXAYy ABYyMs BHAAMHE
noabopa sakaouyaercss B 6ObicTpoTe M cuae ux Jeficteusn. Ecrecrses-
HbIif M0A60p MPOUCKOAUT HACTOABKO MEAAEHHO, YTO Mbl ODBIYHO M HE
3aMeyaeM e€ro, HO 3aTO 3THM [MyTeM B Te4YeHHE pPAja [OKOAEHHH
MOAY4al0TCH BHOAHE cTOHKMe (Qopmbl. [lpn HCKycCTBeHHOM e 10a-
fope HOBble (OPMbI MOAYYAIOTCS JOBOABHO OblcTpo, HO OHM Tro-
pasio MeHee CTOHKM, Tak 4TO Yy OOABIIMHCTBA BLIBEJIEHHHIX YEAOBEKOM
Mopo4 HX OTAHYHTEAbHBIE OcOoBeHHOCTH OBICTPO MCHE3alT, KaK TOALKO
WX NPEeJCTaBUTEAM MONAaJalT B €CTECTBEHHbIE YCAOBHMA I JHUAIOT.

Takum o6paszom, no JapsuHy, NPOUCKOIUT DBOAIOLMA OPraHU3MOB,
T.-€. WX MEJAEHHOE M MOCTENEeHHOE H3MEHEHHE B TEUCHHE pAAA BEKOB
noJ BAusAHHEM O0pbbpl 3a cywlecTBOBaHME H €CTECTBEHHOro mnoabopa.
Ognako, A0 CUX MOP Mbl I'OBOPHAM AHIIbL O BO3HMKHOBEHMM HOBBIX IO-
PO M Pa3’HOBHAHOCTEH—B AydlleM CAYYae, HOBBIX BHJIOB, T.-€. BooOwe
HU3IIMX cHCTeMaTndeckHx eaunHuy. Kaxum xe o6pasoM, ecan 3BOAWIMA
AefiCTBUTEADHO HMMEEeT MECTO B MNPHPOJE, BOBHHKAIOT HOBBIE POJbl, CE-
meficTBa ¥ BooOle BCe BHICUIHE EAMHHUBI CUCTEMaTHKH® Lce ato
npoucxoauT, no Japsuny, 6Aarolapa ABYM INPUBXOZAUIMM IBAEHIMM:
pPacXOKAEHMIO NPU3HAKOB U BbIMHPAHHIO NMPOMEXKYTOUHBLIX (POPM.

Pacxomaenne Npu3HaKkOB ABAAETCA HeU3BEHHBIM CACICTBICM
AesiteAbHOCTH 110160pa B pasAMYHbIX HaNpPaBAGHHMAX M XOPOIIO 3AMETHO
y#€ y HamuMx JOMAalUHUX MKUBOTHBIX. Hanpumep, y mnopog roaybei,
usobpamenubix Ha puc. 98, mo cpaBHEHHIO ¢ HUX OOLIMM TPEAKOM, JH-
KAM TroAybeM, NPOH3OIIAO pacxoxieHue MpH3HaAKOB Oaarogapsa TOMY,
4YTO AOOHUTEAH TOAY6ed IpPOoH3BOAMAM NOAOOP B pasAUYHBIX HanpaBAe-
HUAX H NPEecAejoBard 1pU BbIBEAEHHH HOBBIX (OPM PAaSAMYHBIE LIEAH.
To xe camoe umeer mecTo u B npupoje, Tak Kak ocobu, npuHagiexa-
e K OAHOMY BHJY, 3a4acTyl XKHMBYT B pPA3AMUYHBIX MECTHOCTAX
U B PAaSAHYHbIX YCAOBMAX CYIIECTBOBaHWUsA. Diarosaps sToMy, B OAHOI
MECTHOCTH M MpH OAHHX YCAOBUAX JAfl HUX Bbiroddee MMeTb 6Goaee
Pa3BUTOH OJHY OCODEHHOCTL, B APYrHX CAYuYasax -— APYryr, Ho4emy
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¥ ecTeCTBEHHBbIH nMoa60p NPoMCXOAWUT [IPH 3TOM B PA3AMYHBIX HalpaBAe-
HUSX. B pesyabraTe NpH BTOM NOAYSaTCs ABE PABAHYHBIX PA3HOBUA-
HOCTH, T.-€., M 3JeChb NPOW3OHJAET pacXomieHME MNPH3HAKOB, Kak TPt
BbIBEJEHHH MOPOJ YEAOBEKOM. 1aK KaKk M Jaiee [poUecc ecTeCTBEH-
Horo nogbopa byzeT uATH, KOHEYHO, TOXKE B PasAHMYHBIX HanpaBACHHAX,
TO € KamAblM HOBBIM MOKOAEHHEM pacXoXJAeHHE MPU3HaKoB Oyzer cra-
HOBUTbCA Bce Boaee u Gonee CHMAbHDBIM, NMOKa Kamiasd M3 JaHHBIX Pa3HO-
BHJHOCTell He YKAOHHTCA TaK JAaA€KO OT HCXOAHOH (OPMBbI, 4YTO CTaHEY
Y& CaMOCTOATEAbHbIM BHAOM.

[TosiBAeHne HOBBIX pasHOBMZHOCTel cBA3aHO, KOHeUHO, ¢ lpHO6pe-
TEHHEM HMH KaKHX - HUOyJb HOBBIX BBIFOZHbIX OCOOEHHOCTEH, KOTOPBIX
HET Y HCXOAHOH (opmbi, NOYeMy NOCAEAHAS OKasblBaeTCs nobexieHHOH
B Gopbbe 3a cywecrsoBanne M ucuesaer cosceMm. Korga ramgas us
HOBBIX pa3HOBHAHOCTEH JacT HadaAO HOBOMY BHJAY, MCUE3HYT IO TOH Xe
caMofl NpHYMHE W 3TH PAaSHOBMAHOCTH, TaK YTO CBABM Me:xAZy oGoMMII
HOBBIMM BMJaMHM yxe He Oyzer. B aTom u cocTour BhHMHpPAHU:2
MPpOMEXYTOUYHBX (OpPM, KOTOPOE BMECTE C PACXOKIEHHEM I1PH-
3HaKoOB crnocobcrByeT BCe 60abumieMy M G0abmemy 06ocobAeHMIO BO3HH-
KalOWKMX HOBbIX BUJAOB JAPYr OT Apyra.

[Mpeanonomum, B OAMH 43 OTJAACHHBIX [EPHOJOE KH3HM 3EMAH
rae - aubyap Ha Heil BozuAoch ABa Buaa —A u D, macroabko Gamsxme
APYr K JAPYry, HTO HX MOKHO ObIAO Obl OTHECTH K OJHOMY pOJY

npoyecce SBOAWOUMH BHji A uepes HECKOADKO ITOKOAeHHMil pacmaics
Ha ABE PAsHOBHMAHOCTH O M ¢, KOTOPbIE ElUe CIOYCTS HEKOTOPOE BpEMs
AdaAM Hayalo HOBBIM BHJaM O, H C{. OTOT e IPOUECC NMPOJOAKAACH
3aTeM M JaAblle, Tak YTO B HacTOfllee BpeMA B KaYeCTBE MNPAMBIX,
XOTSl W CHABHO HMBMEHEHHBIX NOTOMKOB BWZa b, MbI BCTpevaeM Tpu
CaMOCTOSITEAbHBIX BHJA e, f u ¢, a B KayecTBe NOTOMKOB BHZA C; TOHe
TPH CAMOCTOATEAbHBIX Buaa A, [ un k. [lpeanoromum garee, ure
Bua D, xusmuit B kakux-Tto 0cobo 6AaronpuUsTHBIX YCAOBUAX, 3a 3TC
BPEMA COBCEM HE M3MEHMACH. DBce 3TO MOKHO H306pasuTb R BHZE
tAaeayrouiedt cxemsr:
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HUrak, B macrosuee Bpems Bmecro AByx mnpexHux BugoB A u D
U3CTPEYAIOTCS B KAYECTBE WX MOTOMKOB BUJABI €, [, g, A, i, Kk u D. Bee
poMexyurble Gopmbl Memay mumu (A4, b, ¢, by, ¢ u 1. 4.) aaBHO yme
BHIMEPAH, U COBPEMEHHBIE CHCTEMATHKA HMEOT J4EAO AUllb C HbIHE
HMUBYLIMMH BHJaMH, KOTOPbie H IPUXOAWTCA pa3sMeliaTh B CHCTEME.
Brarogaps upnoGperennio HOBBIME (PpopMaMi pAAa HOBBIX OCOOGEHHOCTEH,
KOTOPBIX He 6bIA0 ¥ HcxojHOH Qopmber A, Bce 3TH BHABI HeAb3d yike
COEAUHATD B OZuH poj ¢ Buzom D, xoropbifi octarca Ha 6oaee HH3KOH
-ctynenn passBurusi. C apyro#l croposel, BHABL e, f M g, ABAAIOLIMECH
TIOTOMKAaMH BHJa D), COCTaBSIT MO CBOUM OCOGEHHOCTAM OAHY ECTECTRBEH-
HYIO TPymily, a Buzbl h, i U k— Apyryio Takywo Ke rpynny, ¥ Kamjiyio
W3 HHX CKOpee BCero H MO#HO paccMarpHBaTh, Kak 0coGbiH poa.
Uro wacaerca zo Buaa D, To ero npugercs, 6aarogaps Goree mpocToit
'OPraHu3alv¥, BbIAEAUTH HE TOABKO B ocofblii poa, HO H B ocoboe ce-
melicTBO, a MomeT 6bITh Jame B CaMOCTOSTEABHbIH OTPAA, KaK IIOKa-
3aHO Ha Hamuelt cxewme ckobOkamu crpaBa.

B komednoM wurore 6aarojaps pacXOmAEHHIO MPH3HAKOB ¥ BBIMH-
PaBMIO TIPOMEAYTOYHDIX (OPM M3 ABYX CTapblX BMAOB MOAYHYHAOCH
‘He TOAbKO / HOBBIX, HO M BO3HHKAO BMECTO OJHOrO poja TPH POJa
1 aBa cemelicTBa, a MoxeT 6biTh M OTpsiza. lakum obGpasom, no Jap-
BAHY, B [IPOLECCE DBOAIOUHH M3 CPAaBHUTEAbHO HeGoAbInOro yncaa opm
M MOTAM TOAYYMTbCA BCe Hamn 6oaee KpymHbIE CHCTEMaTHYECKHE eju-
HUIBl ¥ BooOule Bce MHOroof6pasue XKHBOTHOIO M PACTHTEABHOIO Lap-
.crBa. Pasmeiienne xe pasAuuHbIX QOPM [0 TEM HMAM HMHbIM CHCTeMa-
THYECKHMM TCpymmaM BbipaxaeT Aumb ux 6Goree HAM MeHee O6auskoe
TIPOMCXOKJEeHHe OT OOIINX INpejKOB.

Takosa cymmsocts rteopuu JapBuna B ee Hauboree obuielt qopme.
‘B melt Hy®HO pasAMyaTh ZBE CTOPOHBI: BO-IEPBbIX, yieHUe 06 H3aMme-
HAEMOCTH BCEX OPraHH3MOB, HAH HX SBOAIOLMH, H, BO - BTOPHIX, YYEHHE
o noabope, kax O TrAaBHOM jABuratere srtore mpouecca. [lepsoe, xo-
HeyHo, ropasio BamHee, U OeccmepTHyo sacayry JapeBuHa u cocra-
BASIET, [pEXAE BCEro, BBCAEHUE B OHOAOTHIO 2BOAIOUHOHHOH TEOpHH
¥ cTporo Hayunoe obocuopaume mnocaegueii. [locmorpum Tenepn, uem
MOHO JAOKa3aTb CIpPaBeJAHBOCTb 3BOAIOLHMOHHOI MJEH, T.-€. TOro, 4To
-Oprasu3Mbpl He OblAM CO3JaHb! B OTOBOM BHMJAE CPAa3y, a BOSHUKAM My-
‘'TeM MEJAEHHBIX H MOCTENEHHbIX H3MEHEeHHH.

JoxaszaTeAbcTBa SBOAUHOHHOH HAEH N3 ODAACTH SKOAOTHH.

doxasaTeabpcTBa YBOAUHMOHHON HMJLEH MOKHO YeprnaTb
'¥3 CaMblX pa3AHYHbIX OTJEAOB OMOAOrHH, TaKk KaK TOAbKO HJAEA 3BO-
AIOUHM OCBellaeT HaM IeAblid pAJ HeNnoHATHbIX 6e3 3Toro sBACHHIL.
‘O6paTumes mpexAe BCero kK TeM QakTamM, O KOTOPbIX OblAa pedb
B npeaplgyuieit raape, T.-€. K PasAHYHBIM OTHOLIEHMAM OPraHH3MOB HAH
K ZaHHbIM 3KOAOTHH.

Haunem ¢ noxpoBuTerbcTBEHHOR ¥ nOJApamaTeAbHOH OKpacKH.
Koneuno, MOXHO MPEAMOAOHUTb, HYTO KUBOTHblE CPa3zy NOAYYMAH HX
S8 roTOBOM BHJAE, HO HEe Aerye AH JONYCTHTb. YTO 2TH ABASHHA BO3-
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HHUKAM B pesyabTaTe 60pbOpl 3a CYIIECTBOBAaHHE U ECTCCTBEHHOTO HOJ-
6opa? CoBeplUeHHO s5ICHO Beab, YTO HAUGOAbIIME LIAHCHI BHIKHTDH
HMCIOT HMMEHHO Te OPraHM3Mbl, KOTOpPbIE¢ OKpAaUleHbl NM0J LBET OKpYyHaio-
el cpedbl, Tak 4YTO €CAM HMHBOTHOE WMEAO HECKOAbKO IBETOB, TO
B NpoOlecce ecTecTBeHHOro nojbopa JoarxeH 6blA BBITECHHTh BCE OCTaAb-
Hbleé TOT M3 HHUX, KOTOPbIH Aydlle ZPYrux sauikilaeT cBoero obiajareas
OT BPAroB: 3eAE€HblH Yy HKHTeAeH AMCTBBI, NMECHaHbIH B NMYCTHIHAX H T. A.
Tak BosHuKaAa crepBa MIpocCTasi MOKPOBHUTEABCTBEHHAs OKpacKa, HO Tak
Kak npouecc mnojbopa mnpogormarcs M Jaibile, TO OHa MOTrAa YraAy-
6AATbCA M NMEpexoiuTb B 6oAee CAOKHBIE CAYYaM NOAPa:KaTeAbHOH
OKPacKH W jgake MHMETH3Ma, pas BCe 3TH mpucnocobienus obecneun-
BaAH uHX oObaajateasm nepeBec B 6opbbe 3a cywectsoBanne. [lpn
3TOM BCA€J 3a CXOACTBOM OKpPacKH IIOCTENEHHO BO3HHKAaAO CXOJCTBO
¢opMbl, a yie 3aTeM BblpabaTbiBaiUCb pasAHYHDbIE A€TaAH PUCYHKA H T. Il
TakoBo uyucTo BBOAIOUMOHHOE OGBSICHEHHE AAHHBIX SBACHUIA.

[lepeiizem k cAyuYasM COMUTEALCTBa OPTAaHUZMOB APYT C APYTOM —
k cumbuosy u mapasutmsmy. Kouweuwso, mpegnoromenue, 6yaTo muorue
BUAbl ObIAM Cpa3y cO3jaHbl JAf COBMECTHOM XW3HM APYT C APYroM-—pak-
OTHIEADHUK C aKTHHHMEH, MypaBbd C TAAMH, XO3sieéBa C HX BCEBO3MOM-
HBIMM TIApasHTaMi — TPYAHO mnpusHaTh ocobeuno HayuwbiM. HMuaue
OODSCHAET BCE BTH SIBAECHHS 2BOAIOLMOHHAS TEOpHs, COrAACHO KOTOpoH
npeAKH COBPEMEHHbIX COXUTEAeH BEAH KOTAa-TO HE3aBUCHMbIA JPYyr OT
Apyra o0pas mH3HM, a 3aTeM NEePelIAM K COBMECTHOH KH3HH Jpyr
C JPYTOM, Tak Kak OHa ofecneuuBara HM HN3BECTHbIE MpPEUMYIUISCTBa
B 6opnbe 3a cyuecrBoBaHHe.

C kaxnm Obl CAOKHBIM CAy4YaeM cuMOUO3a B YacTHOCTH Mbl HH
UMEeAM A€A0, BCEr4a MPUXOAHTCH MPEANOACKKWTb, YTO €My lpejlIecTBO-
Baia KOTJa-TO He3aBUCHMaf JPYT OT Jpyra Xu3Hb OOOUX cOKHUTEAeH
¥ 4yro GOoAee CAOKHBIE CAyYad B3aUMHOTO COMUTEABCTBA [POHM3OLIAK
uz Goree npoctoix. (CBoGoambiit 06pas xu3HU 060UX OPraHUsMOEB mepe-
XO0JUA, BEPOSATHO, ClepBa B MEHEE TEeCHble cAy4ad CHMOHO3a -— Hanpu-
Mep, B OPOCTOE MNOAL3OBaHHE TMOMEILlEHHeM JPYroro BHJa, H3 3TOTO
Pa3BUBAAOCh HaXAEOHMYECTBO, NPKU KOTOPOM OJHH OpPraHH3M MOAb3YETCH
OCTaTKaMH CTOAa JAPYrOro, H, HaKOHEl, H3 3THX CAydJaeB Yyike Bbpipaba-
TBIBAAUCD GOAee CAOXHbBIE OTHOUIEHHA ABYX OPraHH3MOB. Tlpoucxo-
AMAO XKe Bce aTO 6Aarojapsd TOMY, YTO BCAKOE BBIFOJHOE XOTs Obl AAS
OAHOTO BHMJa INpHCNOcOOAeHUME, Kaxjas HOBasd JeTaAb B dTHX OTHOIIe-
HUAX yAEpaMBaAach M 3aKpenasiach B npouecce 60pbbpi 3a CyLIecTBo-
BaHHE €CTeCTBEHHBIM 110160poM.

To #e camoe npuxoaurcs NOBTOPHUTbL NPO BCE CAyyau MapasHTA3MA,
NpO BOSHMKHOBEHHE Y pAja HapasuTOB HX MHTEPECHEHIIHNX MPUCIOCOo-
6AeHuit kK aTOMY 00pasy KM3HHM, X CMEHY XO35ieB M T. 4. |axum o6pa-
30M, H AAA KamJOro mapasura, COrAACHO IBOAFOUHOHHON TOYKE 3pEHUA,
CAeAyeT MPHHATb, YTO ero npeikud ObIAM KOrjza-To cCBOOOJHO HKHMBYIIMMH
OpraHMsMaM¥ MW Alllib B Mpopecce Gopbbpl 3a CYIIECTBOBAHUE II€PEIIAH
K napasuTHYeCcKOMY 06pa3sy KU3HHM, KOTOphIH OKasaAcH AN HHX BbITOA€H,
no4YemMy M ObIA 3aKpenAeH ecTecTBeHHbIM 110160poM. Mepexoa aTor co-
BEQUIAACH ¥ PABAHMYHBLIX OPraHM3MOB pasHbIMH NYTAMH, M PacCMOTpPEHHE
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OTHOCSILMXCH Cl0ga CAy4YaeB [OKa3blBaeT, YTO HCTOUYHHMKOB Y MapasH-
TusmMa ObIA HE OJHH, a MHOrO.

B HekoTOppix cAydasx Napa’uTH3M TPOMIOIIEA U3 THUTAHMUA Pasia-
TalolIMMUCH BEULECTBAMH MAM H3 canpoduama. Takue CcBOGOAHOMUBY-
mHe canpo@uThl, BpoJe XO0TA Obl HEKOTOPBIX 4Yepeeid, cAydaldno roma-
AaAH B KHIIEYHHMK CBOero OyAyliero XO3siHMHa, HaXxOZMAIl AAA ceba Tam
NOAXOAAIUHE YCAOBHA CYILIECTBOBAHMS ¢ CTAHOBMAMCH €ro MapasuTaMmy,
BbipabaTpiBasd TemepL 4Ad  3TOTO CHElUUaAbHbIe TPUCTIOCOBAE I,
B spyrux caydasx napasurHyeckomy o06pa’y KHMSHH NpesllecTBOBaA,
BEPOATHO, CUMOHO3, HEKOTOPDIE CAYYAM KOTOPOI'O MOCTENEHHD NepPexossr
B MapasuTH3M. Daukaliiiue pojHuy, HanpuMep, CaKKYAlHbl—— YCOHOTHE
pPaKH, MOCEAAIOTCA HAH Ha KAMHAX HAHM Ha PAKOBHHAX MOAAIOCKOB H Y-
BYT C DOCAEAHMMHA B cumOHOse. TakuMM KE MHPHBIMH CORMTEASMH Ha
naHubipe kKpaboB ObiAH, BEPOATHO, W NPEAKH CAKKYAMHDl, IpEeBpaTHH-
uMecs BaTEM B8 [APasHToB. |perui RO3MOMHBIE UCTOUYHHK MHapasu-
TH3Ma —- XMIIHH4YeCcTBO. Hanpumep, uHanboree 6HAMZKH K HAWEMY [10-
CTEADHOMY KAOIY HEKNTODbIE XHIUHBIE KAOMB], UTIKOULHCCA HACEKO-
mbimu. MOKHO AyMaTh. Wro Tak MKe HHTAAUCD H UPCAKH MOCTEABHOMD
KAOMA, HQ NOTOM OHHM CTAAM HamagaTth Ha Holec KPYIHYIO XepiBRy
M AOBOABCTBOBATHCA COCAHHEM W3 HEE KpOBIf, CACAARUNICH, TaKUM
obpasom, mapaswramu. Mmeores HecoMHeHHO M AQYrume HCTOYHUKH
napasuTH3Ma, HO ¥ YKA3AHHLIX JOCTATOYHO AAd BBUICHCHHA TOrG, Kak
YUCTO DBOAIOLUOHHBIM MYTUM MOKHO OOBACHMTL FPOUCKOKISHHE JaH-
HOTO SIBACHUA.

OcobenOR CADKHOCTHIO, KaK Mbl BHAEAH BbIe, OTANYAIOTES CAY-
Yay TOAMMOP(H3Ma KaK VY KOAOHHAhbHbIX, TAK M V COIMAABHBIX (hopM.
Oznako u 3z€Cb, ECAM CTOSTH Ha DBOMOLMOHHOM TOUKE 3pEHIR. MOMHO
NPEKPACHO Pu30NPaThCA 8 BORIMKHOBCHMHIL KaKJOrO U3 HMX, He Npu-
fGeras HM K KaKWM NPOIBBOABHBIM JCDYWeHHAM. Bosbmem, Hanpuvep,
OBIUCCTREHHDIX HACCKOMBIX, Y DUeA HUMEETOR fpH KaCThl: CaAMILBI, CAMIKH
¥ paBorrMIUbl; CHPAIIMBAETCS, Kak MOLAM BOBHUKHYTL Nocisguuer g
BBITCHEHHSA D100 HYXHO obpatutbes X OGAmmalliym poauuam myes —
ocaM W IIMSARM, OOUWIMHBI KOTOObIX OPasjo rpoume. Kamgas rakas
ofIMHa OCHOBRIBALTCA BECHOHM nepesuMoBaBuiel camrofl u K caeayio-
weit sume rubuer. Yucao ocobeli B kaxiod obUIHHE 1'0pa3A0 MEHbIIE,
4em y n4eA, H, XOTA B HKX KDOME CaMllOB ¥ CaMOK IIMEIOTCH TaKke
u paboyne, HO PABAMUNA MEHKAY HUMII H PasBHTOM caMKoH DYEHb HEBC-
AMKH, H OHM JOBUABHO 43CTO N0AC6HO MaTke OTKAaAbiBalor siua. Haro-
HEell, CYUECTBYKOT W G4MHOYHLIE OChI; HEKOTOPDBIE M2 HHX  KOPMAT
CBOKX AMUYMHOK ¥ Boobwe 3a00TATCA O 110TOMCTBE, raKk YTO MOAVYAETCH
ueAbifi  psjg, BbHIACHAOWME NPOUCXOKICHUE (TIOAUMOPGUIMA Y IIUEA.
Ilpeaxu ux mUAH, BepoATHO, TOME OJHHOYHO, NOkKA Ha mnoyse 3afioTn
O MOTOMCTBE HE BOBHHKAM NepBble OOIWMHBI. 3aTeM B HUX HAYaAOCh
pazjeAeHHe TPyAa MexJy camMKaMe M paboTHHUaMH, NepBOHAYAADHG
TOKE Y4YaCTBOBABLIMMII B Da3sMHOMKEHHH, [OKa HE [MOAYYHAACh THAMYHAI
ofwumra mueA. TOT ke camplii MPOUECC HMEA MeCcTO TPH BO3HHKHO-
BEHHM KacTbl paboYMX y mypaBbeB, TaK KaK Y HEKOTOPHIX BHAOD MX
W TeNEepb MOMHO BCTODCTUThL BCE MEPEX0Abl OT HOPMAABHBIX CaAMOK
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K HOPMaAbHbIM me pabouuM: OYEBHIHO, NOJO0OHBIE BHJIBI MYpPaBbER
C elle HEe BMNOAHE YCTAHOBMBLUIMMCH NOAMMOP(H3MOM CTOSAT Ha OJHOM
YPOBHE C OCaMH W WIMEAsAMH, ¥ APYIHX iKe HX BHJOB pasjereHHe Tpyaa
M NMOAMMOP(H3M, KaK Mbl BHASAH BbIUIS, YIIAM 3HAYUTEABHO JaAblue,
YyeM y n4eA. Y HEKOTOPBIX BHJOB MypaBbeB bl BCTPEYaeM IepPexoJbl
mexdy paboyMMHM M cOAZaTaMH, NOKasblBalolue, KaKk OTJeAHAach OT
KacThl pabouHMX KacTa COAJaT,~—CAOBOM, TOAbKO 3BOAIOCLMOHHAA TOYKa
3PEHHA MOXKET OMOYb HaMm pasobpaThbCss BO BCEX 3THX CAQKHBIX OTHO-
LIeHHAX, NO4YeMy MbI MOXEM CMEAO CCBIAAThCA Ha HHX, KaK Ha JOKasa-
TEABCTBA MPABHABHOCTH 3BOAIOILHOHHOH TEOpHH.

To me camoe nmpuxozuTcss MOBTOPUTH U NMPO PHJ APYTHX YHKE Pas0-
OpaHHbIX HaMM CAOXHBIX OHOAOTMYECKHX HABACEMH BpoJE OTHOILIEHHH
MexAy LBETaMH ¥ HACEKOMbIMM, HaCeKOMOAJHBIX pacTeHHH H T. J.
Kamgoe wu3 »TuX sABAeHHiH, B3STOE B OTJEABHOCTH, MOKET KasaTbCs
TOABKO 3arajo4HbIM H 4YYJECHBIM, HO €CAM I[CJAOCHTH K HEMY C TeEM
KAIOUOM, KOTOPBIH JaeT HaM 3BOAIOLUMOHHAA TEOPUA, PACIOANOKHUTD BCE
nabir aromguecs IpH dTOM CAyuad B uspecTHHIl psj, or 6Goaee mpo-
cThiXx K O0A2€ CAOKHBIM, TO NOCTENEHHOE BO3HMKHOBEHHE CaMBIX CAOX-
HBIX IIPUCHOCOBACGHUH CTaHET COBEPIUIEHHO ACHBIM. DBOT MoueMmy JaH-
Hbl€ SKOAOTHHM M SABAAIOTCHA NPEKPACHBIMM JOKA3aTEAbCTBAMH CIpaBeAAH-
BOCTH 2BOAIOUHOHHOHW HA€H.

JoxasareancTBa oEOANOEHOHHOE mpcH u3 obracTn mMopdororma,

Psia a0kasaTeAbCTB 9BOAIOUMOHHOH HAEH MOxHO HalTH M B MHOf
obAracTH, MMEHHO cpeld JaHHBIX MOPHOAOTHH, KAK HA3BIBAWT
06bIYHO JUCUMOAMHDBI, H3ydalowiue (QopMy opranrsmoe (mMopds —
no-rpe4eckn (popMa) B OKOHYATEABHOM BHAE HAH B 3apPOABILIEBOM CO-
CTOSIHUY, T.-€., HHa4e roBOps, aHATOMHIO H 3MOpPHOANOrHIO, KOTOPbIE MIpH
9TOM MPOTHBOMOCTABASIOTCS (PU3MOAOIHMM, H3ydalowed yxe He dopmy,
a (GyHKUHA opraHusMoB. [logo6HO sKOAOrMM ¥ BCs MOpHOAOTUS B ee
COBPEMEHHOM COCTOSAHHH MpEeJCTABASET H3 cebsas OZHO CIAOLIHOE AOKa-
3aTEABCTBO [PAaBUABHOCTH DBOAIOLMOHHOH Teopuu. Hs sroro rpomaa-
HOTO MOP(MOAOTHMYECKOTO MaTepHaAa Mbl OCTaHOBHMMCA 3J€Ch AMIIb Ha
HECKOADKHX Hamboree MHTEpecHBIX (aKrax.

Yae wusyusHue cTpoeHMA pasAMYHBIX OpPraHoOB Y mnpeAcTaBHTeAell
OTAEAbBHBIX OTPAJOB OJHOTO KAacca M Jaxke KAacCoB OJHOTO THIA
mo3BoAfeT 6e3 TpyJa OTKPbITh B HUX OOWMiI MAaH CTpOeHWA, BHAOU3-
MEHEHHAMM KOTOPOTO TaKHe Oprambl ABAAIOTCA. [louTH BCeM mnOszo-
HOYHBIM KHBOTEBIM, HaYpHMEp, NPUCYIUH JBe Napbl KOHEYHOCTEH, u3
KOTOPhIX NepeaHsd Napa npuobOperaeT caMmbli pasAW4HBIH BHJ B 3aBH-
CHMOCTH OT 06pasa XUSHH KUBOTHOrO (HANOMHUM KEBIABS [ITHL, MAAB-
HUKK KUTOB, POIOWIYIO Aamly KpoTa, Ppyky uYeAoBeka u T. 4.). Ognako,
€CAHM Mbl CPaBHHUM CKeAeThbl NOJOOHDBIX MepeHHX KOHEYHOCTEH pasamuu-
HBIX NO3BOHOYHBIX APYT ¢ gpyrom (cm. puc. 102), To wam cpasy 6pocurces
B rAasa TOT oODWMI mAaH CTpoeHHsA, KOTOPBI CBOHCTBEH BCEM MM.
Haunayumum o6bacHeHnem aToro dakTa, koTopwnit mMomeT 6biTh o6Hapy-
AeH W B A0Goit  gpyrofi cucreme opraHoB, ABAfeTCA JONYILEHHE, YTO

12
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¢opmMbl, UMEIOLIHe OPraHbl, MOCTPOEHHBIE MO OZHOMY ITAaHY, NPOH3OMIAH
oT ObIIMX MpPeiKOB, ¥ KOTOPHIX yike HMEACA TOT ke oprad B ropasio
MeHee P33BHUTOM BHJAE, HO CHNOCOOHBIH K JaabHeHImIMM BHAOM3MEHEHHAM
B PasAMYHBIX Tpynmax, MPOU30ueAMWHAX OT 3TOro KOPHA.

5

Puc. 102. [Tepegnue romeunocmu: 1— caramanapbr, 2 — smopckoil yepenaxn, 3 — kpo-
kopuAa, 4 — nrupsr, 5 — Aeryuedt mbiuy, 6 — xura, 7 — kpora, 8 — ueroseka; o — mae-
YeBaA KOCTb, @ — AOKTEBafA, § — Ayuesas, R —3anacTbe, m— NACTbE, f— GaraHry Naspges.
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3ameTuM, YTO Temnepb B CPABHUTEAbHOH AaHATOMHM Ha3bIBAlOT Te
OpraHbl, KOTOPbIE COOTBETCTBYIOT APYT APYry mo ofiiemy naaHy crpoe-
HUSA U NPOUCXOMAEHNIO, TOoMoAorudHbiMu. Hanporus, ecau gero
HietT 06 opranax, obrazaloUIUX OJAMHAKOBOH (YHKUMeH, HE3aBHCHMO OT
Bonpoca 06 MX NPOHCXOMAEHHH, TO TakHe OpraHbl HashiBalOTC a HaA o-
ruuyebiMHu. Hanpumep, KPbIAO NTHUBI H HACEKOMOTO, AErKHe NO3BO-
HCY4bIX H Tpaxeu YASHUCTOHOTMX AaHAAOT'MYHBI JpYr JpYyry, TaK Kak
OHH CAYKaT AAd OJHOH M TOH Xe LEAH, HO OTHIOZb HE TOMOAOTHYHbI,
160 MX CTPOEHHE H MPOMCXOXKACHHE COBepuieHHO pasauunbie. C apy-
TOll CTOPOHDBI, BCE Te nNepejHHEe KOHEYHOCTH IMO3BOHOYHBIX, KOTOpbIE
nzobpamennt Ha puc. 102, roMoAOrHuHBl JZPYr JApYyry, XOTH HECYT
MHOTJa AOBOADHO pa3sAHYHbIE QYHKLHH.

Bripouewm, nousaTus 06 obuiem AaHe CTPOEHHS X O TOMOAOTHH SIBASFOTCA
He MPAMBbIMH JOKasaTEeAbCTBaMH BOAIOLHOHHOH TEOPHH, a TOAbBKO KOC-
BEHHbIMM, TaK Kak OHa JaeT UM HauAyduiee obpsacuenue. (zHaxo,
B obracTH MOP(POAOTHH MMeeTCA psij TaKHUX (PaKTOB, KOTOPblE OCTaKTCA
COBEpPUIEHHO HEMOHATHbIMM, €CAM HE CTOATb Ha DBOAIIHOHHO# TOuke
BpEHHUA.

Croaa oTHOCsITCA mnpexJe Bcero mnepeéxojHBIE (GOPME, T.-€.
BHJbl, coejuHAKOIIMe B cefe C TOYKM 3peHHA CBOEro aHaTOMMYECKOTO
CTPOEHHUS NPHSHAKM Pa3AMUHBIX CHCTEMATHYECKHX IpYOI, KOTOPbIE OHH
Kak €bl CBASBIBAIOT JPYyr C JPYroM. lakue CBASYIOILME 3BEHbS W3-
BeCTHbl B HACTOfIlee BpPEeMHd HEe TOAbKO MeXJYy OTPAAaMM, KAacCaMi,
HO Jame MEXAY THIAMH, KOTOpoie B cBoe Bpems Kriosbe cymrar 3a
COBEPIIEHHO pPEe3KO OTrpaHHYEHHbIE JPYT OT JApyra CHCTEMaTHYECKUe
rpynmel. 3Aecb Mbl OCTAHOBMMCH TOABKO Ha ABYX MPHMEPax NEpPex0d-
HBIX OPM: OJHOM-—MEXJY THOAMH H JPYrOM —MeXJy KAacCam.

Msbl ynoMusaan yze BBIUe, YTO THIT YAEHUCTBIX AUBOTHBIX KioBbe pas-
JAeAdIOT B HacTodAllee BpeMsA Ha JBa—THIl YE€PBEH M THUI YAEHHCTOHOTHX.
Ara nocaezunx HauboAee XapaKTEpPHO, YTO ¥ HHX HE TOABKO TEAO, HO
¥ KOHEYHOCTH OKasblBalOTCHA UYAEHHUCTBIMH, YEro HUKOrJza He ObiBaer
y uepBeii. Kpome Toro mmeercs u pasg Apyrux ocobeunocreft, koro-
pble NPOBOAAT PEe3KyI I'paHb MeXAy YEepPBAMH H YACHUCTOHOIHMMH: JAA
yeppell, HalpuMep, XapaKTepHb OCoOble BblZEAHTEAbHBIE OPraHbl B BHJe
TpyGOYeKk B KaxiOM YAeHMKe Tera (Tak HaspiBaeMble HePPHUAUH), AAA
MHOTHX YASHHCTOHOTHMX — oc00ble Opranbl JbiXaHHA HAH Tak HasbiBae-
Mble TpaxeH, HMMelomue B TPybouek, NMPOHUSBIBAIOUIMX BCE HX TEAO.
Tpaxeu BcTpewarOTCs TOADKO Y HACTOAWMX YAEHHCTOHOTHX, Kak NayKi,
MHOTOHOKKH, HacEKOMble; TOYHO TaK:ke Hedpuiuu OBIBAIOT AMIIb Y Ha-
CTOSILUUX YyepBeii.

Ho BoT B pasanusbix cTpaHax IOXHOrO NOAyWIapus Yy4aAochb Halitu
OpraHu3aM, [OXOXHH MO NMEPBOMY B3TARZY Ha MHOTOHOMKY M MNOAYYHB-
mu# nassanne nepunaryca (puc. 103). V mero camem Tecmbm o6pasom
nepemMellanbl [PU3HAKM M dYepBeit M waenucroHorux. Homku y Hero
KOPOTKHE, HEABCTBEHHO PaCYAEHEHHbIE, 3aHUMalOHe Kak Obl mpoMexy-
TOYHOE MOAOHEHHE MEXKAY NPUJATKAMM TeAa Y yepBed M HaCTOAIMIMMH YAe-
HHCTbIMH HOKKaMH YAEHHWCTOHOTMX. DBbljeAuTenbHble OpraHbl HMEIOT BHA
HedpuireB 4YepBel, a OpraHaMH JblXaHMs SABAAIOTCS HacCTOAIIHE TpaXeH,

12%
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kak y unrenucrororux. CiroBom, Mo BceM cBOMM OCOGEHHOCTAM MEPUIATYC
NPeACTaBAAIOT NEePexXoJHyl0 (OpMy OT YepBel K YAEHHCTOHOTHM, H DTOMY
cTpaHHOMY (aKTy MOMHO JaTk TOABKO OJHO ECTECTBEHHOe OOBsCHEeHHe,
MMEHHO YTO YAEHHCTOHOTHE MPOHM30LIAM B CBOE BPEMA OT 4epBel, a uepu-

Pue. 103. [lepunamye.

naTtyc ABASIETCA CAy4YaiHO ylUeAeBHIHM OCTaTkOM Tex ¢opM, KOTOpble
KOTJa-TO 000COOHAHCE OT THNHYHBIX 4YepBe#l W Maao - 1o - MaAy npeBpa-
THAUCh B YAEHHUCTOHOTHX.

[lpumep mnepexosubix ¢opm MexAy KAaCCaMH Mbl BO3bMEM M3 THIa
[Tossorounbix. Kak usBecTHO, pasiHyus MemAy ABYMS HUSIIUMH KAac-
caMH TO3BOHOYHbBIX — PbifaMM ¥ 3€MHOBOAHBIMH MAM am@ubuamu (x mo-
CAEAHMM OTHOCATCA Takue (OPMbI, KaK AATYIUKH, :kabbl, caramaHZpbI,
TPUTOHBI U Ap.) AOBOADBHO® 3HAYUTEADHBI, ¥ OAHUM U3 HaUGOAEE BamMHBIX
cpeju HEX FBAAETCA TO, YTO pbIOBI AblMaT Xabpamu, a 3eMHOBOJHBIE

Puc. 104. Jeoarogvuuawan pviba npomonmepyc.

BO B3POCAOM COCTOSHMM (KAaK M OCTaAbHbIE HO3BOHOYHBIE) — AETKHMH.
Oguako, nmeercss HeGoAbIIas rpynna ABOSKOABIIAMIKX pPbl6, BOAALIMXCH
B HEKOTOPBIX TPOMHYECKHX pekax M GoAroTax,— OJHa U3 OTHOCAILUXCH
cioga opm usobpameHa Ha puc. 104, — xoTOprHIE MMEWT OpPraHbl Ahl-
XaHusi ABOSIKOrO THIA, T.-e. AblaT U kabpamu u rerxamu. O6byHO
OHH JbIAT TOABKO TEPBBIMH, HO KOTJa BOZOEM, B KOTOPOM KHBET
Takas ¢Gopma, MepechiXaer, JAblXxaHUe NpH NOMOWM xabp CTaAHOBHTCA
yie HEBO3MOMKHBIM, ¥ OHAa HaYMHAET, MOJO6HO BbICIIHM (hOpMaM, ZbIATDH
aerkumu. Ilocaeannme ycerpoenst y ABosKoOZbIIAINMX PHI6  JOBOABHO
cB0e06pa3HO U MOryT GbITE Ha3BaHbI HE TOABKO AETKHMHM, HO M NAABa-
TEADHBIM Iy3BIPEM — OCOObIM OpraHOM, CBOHCTBEHHBIM BOABIIUHCTRY
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pbl6 ¥ TIOMELIAIUMCA Y HHX MexAYy [NO3BOHOUYHMKOM M KHIIEYHHKOM
(sror pnibuit ,,ny3bipp“ X0POMIO, KOHEYHO, MBBECTEH BCeM). Y OCTaAb-
HbIX Pbib OH CAYMUT NPH NAABaHUM, KaK OpPraH PaBHOBECH:A, Y JBOSKO-
ABIIIAIMAX #e, CTAHOBACH OPraHOM JbIXaHMA, NpHOGPETaeT XapakTep
Aerkux. lakum o6pasoM, 10 CBOHM OCOGEHHOCTAM, M3 KOTOPLIX MbI
OCTAHOBHAKMCh AWIIb Ha OJHOH, JBOAKOAbIUALIME pbIGbl CBASBIBAIOT
xracc ppi6 ¢ Kaaccom am@ubuii W B TO e BPEMs MNOKa3blBAKT, 4TO
AErKHE TIOSBOHOYHBIX TPOM3ONMIAH H3 TMAABATEABHOTO Nysbips pbi6006-
pasHBIX TNpPejKOB aMpubuit. Takoe ke YHCTO 9BOAIOLUUOHHOE OGBACHE-
HUe TPHUXOAUTCA JaBaThb K BCeM Boobuie mepexoiHbiM (opMmanm.

Apyrofi npumep us obracT MOP(HOAOTHH, HA KOTOPOM XOPOUIO
BHAHO BHAaYEHHE DBONIOLMOHHOH TEOPHH, DTO Tak HasblBaeMble QY AH-
MeHTapHBIe OPraHbl. 1104 9TUM MMEHEM IIOHUMAIOT T€ OPTAHBI, KO-
TOpble Yy ZaHHOH (Qop-
Mbl HaXOJATCA B He-
DYHKLMOHUPYIOWEM U
HeJ0PasBHUTOM COCTOS-
HHH, TOTAA KaKy poj-
CTBEHHBIX e BHJOB
MbI HaXOJUM BMECTO
1n0JO6HBIX ~ OCTaTKOB
HOpPMAaAbHbIE, XOPOILO
pasBUTBIE M (PYHKUHO-
Hupyiowiue o6pazopa-
HUS. JHaueHHe HX,
ecAd HE CTOATb Ha
DBOAIOLHOHHOH TOUKe
3peHHs, COBEPUIEHHO
HENOHATHO;  3BOAIO-
UMOHHAas e Teopus Prec. 105. Kusu — cnpapa pyaument xpnira.
BIOAHE OObACHAET HaM
MX CyLleCTBOBaHME TEM, urT0 (POPMBI C PYAUMEHTAPHBIMH OpPraHAMHK
LIPOMCXOJAT OT TAKHX, Y KOTOPHIX NMOCAEAHME 6LIAM BIOAHE Pa3BUTBHI M
QYHKUMOHUPOBAAH, BaTEM DTH OPraHbl NOYEMY-AHGO YTEPIAHM CBOIO
(YHKUHIO, T.-€. cTaAu GOAee HEHYXHBI, H Telepb HAXOAATCA Ha CTalHH
TIOCTEMEHHOTO M MOAHOTO HCYE3HOBEHMS Y MX obaajzarereii.

Haun6oree xapaxTepHas ocOGEHHOCTb NTHL—STO MX OPraH AeTaHHMS,
kpoiabst. OgHako, y Tak HasbiBaeMbIX 6eramoliux 0THL, YTepPABIIHX
CIOCOGHOCTh K MOAETY, OHHM CTAHOBATCS GOAee y#e He HYXHbI: CTpaychl
ellle MMEIT PasBHTbIE KPbIAbA, a Y HOBO3EAAHACKOTO OecKpbiAa HAH
KMBM MMEIOTCA BMECTO HHMX HHYTOXKHDIE OCTATKH HMAH pPYIHUMEHTSH
{puc. 105). Takme me pysumeHTbl 3aJHUX HOr, HE3aMETHbIE COBEp-
LIEHHO CHAPYXH, Mbl HAXOJMM M Y KHTOB, TOrAa Kak TIOAEHH eIle CO-
XPaHHAM CBOM 33aJHHE KOHEYHOCTH. Y OuYeHb' MHOIHX TI'Ay6OKOBOJHBIX
M NelepHbIX (POPM, KUBYLIIHX B IIOCTOSHHOM MpPaKe, CTAHOBATCA PyAH-
MEHTAapHBIMH TIAasa, 9THM (OpMaM COBEpPIIEHHO, KOHEYHO, Yyike He-
ayxupie. (OueHb MHOro PyAMMEHTAapHBIX OPraHOB HMEETCs M B TeAe
49eAOBEKa, NpHu 4eM HaumboAbllefl H3BECTHOCTDIO CPEAH HHX NOAb3yeTcCd




182 KAK TIPOM3OIIAU OPrAHW3MBI

uepseobpasyptit orpocTok caenoii kumxm (puc. 106), xopomo pasBuTwii
¥ HTPAroIUUi HW3BECTHYIO POAD NPH NUUIEBAPEHHH Y HEKOTOPBIX APYTHX
maexonuraromux. Croza e OTHOCATCA HECOMHEHHO HCYE3ANIIUE Y Hac
TaK Ha3bIBaeMble ,3yObl MyJpOcTH®, OCTaTKM KOrja-To 6oAee CHAbHO
pPAasBUTOTO BOAOCSHOI'O MOKpPOBa M T. 4. llpucyTcTBHe Bcex dTHX o6pa-
30BaHMii, C TOYKH 3PEHHS IBOAIOLHOHHOH TEOPHH, BMOAHE MOHATHO.
Yro, aAeficTBUTEABHO, MHOTHE OPraHbl MMEAUCH ¥ MPELKOB COBPEMEH~
HbIX (POPM, 3aT€M CTaAM HEHYKHBIMHU, NEPEUIAM B pPYAHMEHTAPHOE CO-
CTOSIHME M, HaKOHEll, COBEPIIEeHHO HCUe3AH, JOKA2bIBAETCA UEeAbIM PALOM
AaHHBIX 5M6pHOAOrMY, Tak Kak y 3apojpuueifi oueHp dvacro
BeTpedaroTes 06pascBaHHA, KOTOpble Y B3POCABIX (OPM OTCYTCTBYIOT,
HO HMEIOTCA y NpejcraBuTeAell HM3MuUX rpynn. lak, y sapoibumeit
BCeX BbICIIMX NO3BOHOYHBIX MHBOTHBIX, ABIIAIIHX AETKHMH, T.-€.
Yy PeNTHAMi, NTHL, MASKOMHTAIOUINX HA M3BECT-
HBIX CTaJWAX Pa3BUTHs] 3aKAabIBAIOTCA mMabep-
Hble IIeAW, M03%e COBCeM Hcyesamue. Ha
puc. 107 onm maobpaxeHbl y 3apogbiiia 4eno- .
Beka (1—4). O6wvacuaure #T0, ¢ TOUKH 3pe-
HUA 3IBOAIOUHOHHOH TEOpHH, MOMHO TEM, 4TO:
HE TOAbKO am(@ubuu, HO W BCE BBICIIHE O3B0+
HOYHbIE MMEAH PrI6006Gpa3HbIX NIPeJKOB, JblIIaB-
mux xabpamu. C nepexozom ux K HasemHoi
RU3HU MOCAEJHHE CTaAH, BEpPOATHO, NEpBOHa-
YaAbHO PYAMMEHTapHBIMM, & 3aT€M H COBCEM
Puc. 106. Yepseobpasnwrii ucYe3AH, COXPaHHUBUIMCh B 3a4aTOYHOM BHJE
OMPOCMOK CAENOH KHIMKH TOABKO Y Bapo‘a‘h{meﬁ_ N
ot B S Takue #e (akTbl UIBECTHHI U U3 HCTOPUHA
KHmEa; TJA.K. — ToAcTas
KumKa; C.K.—cAemas xmm- PA3BHTHSI MHOTHX JPYTHX (OPM, M HAa HEKOTO-
Ka; Y.0. — uepseobGpasubiif  pble W3 HHUX MBI oﬁpaq._l,anu y#e BHHMaHHE
OTPOCTOK. Boiue, B raase 1V, korga peur maa o pas-
| BUTHM KHUBOTHBIX. lak, BO BpeMsa TMpespa-
wenna asrymek (cM. puc. 60) HX roroBacTHKM cHepBa HMEIOT #abpb
H HaNOMMHAIOT IpejcTaBHTeAel Kaacca pblf, a 3areM y HHX CO-
XPaHAeTCA B TEYCHHE MBBECTHOTO BPEMEHHM XBOCT, W OHH MMOXOMH Ha
npejCcTaBUTEAEH ~ HUSIIEro oOTpsAja — XxBocTaThix amdubuit, 4To o6bAC-
HACTCHA, OYEBUAHO, MPOHcXOmJeHHeM GecxBocTbix ambubuii OT XBOCTATHIX.
AnunHku HaceKOMBIX mMMeloT 06bIHO BOAbLIEE YKCAO HOKEK, YEM B3POC-
Able (OPMbI, H HAIIOMHHAIOT HU3MHX YACHMCTOHOTHX—MHOIOHOXEK H T. A.
Muoraa Toabko wHCTOpHS pasBUTHS M NO3BOASET pasobparbest
B CHCTEMaTHYECKOM [OAOXKEHHHM TOH HAM MHOH (POPMbBI, ECAM TIOCAEAHAR
CHABHO H3MEHEHa MO0J BAWAHMEM XoTs Obl napasuTuHyeckoro obpasa
AUSHM ¥ yTepsAAa MHorue opradbi. Mbl 3HakoMbl yike € DapasuTHye-
CKHM pakoobpasHbIM — CaKKYAHHOH, KOTOpas mnpejcTaBAseT H3 cebs
Kak Obl MeImoKk, HabUTHIA MOAOBBIMH NpogykTaMH H cHabxeHHbIl KOpHe-
BugHpiMu otpoctkamu (puc. 82). Huuto B ee opranusauum He yKasbr-
BaeT Ha TO, YTO MbI HMEeM JeA0 € pakoolpasHbiM, 04HAKO M3 fiua
CaKKYAHHBI BBIXOJMT AMYHHKA C TPEeMs NapaMH HOXKEK, MMEIOUlas THIIHY-
Hyio (pOpMy YNOMHHABINErOCs yxe Bbiue Haynauyca (puc. 61), 1 aro
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cpasy pellaeT BOMNPOC O NPHHAAAEKHOCTH CAKKYAMHbI MMEHHO K pako-
o6pasHbIM, a JaAbHeilllme NpeBPAIUEHHsT STOrO HAYIAHYCA COREPUIEHHO
OnpejJeAeHHO VKa3blBalOT H Ha Ty TIpynny pakoobpasHbiX, K KOTOPO
OTHOCHTCS CaKKyAHHa.

[Togo6uoro poga (haxrbl jaxe MOAAAM [OBOJ HEKOTOPBIM YUYEHBIM
NONbITATbCA YCTAHOBUTD ONpPEJEeAECHHDbIH 3aKOH, COrAaCHO KOTOPOMY HCTO-
puA pasBHTHA Kamkjoil oco-
61 J0 H3BECTHOH cCTeneHu
noBTOpsAET cobO0l HCTOPHIO
BHJa, T.-€. Te CTajiuH, KO-
TOpble TMPOXOAHAHCH TIpeJ-
KaM# IIOCAEAHEro BO BpewMs
npouecca HX IBOAIOLHH.
Ouaxo, mocaegyromue uc-
CAeJOBaHUS I[OKa3aAM, dUTO
Takoe YTBEPKIEHHE MOMKHO
NPHUHATb AMIIb C W3BECTHbI-
MH OrOBOpKaMH H oOrpa-
HHYEHHAMU, TaK 4YTO OHO
eJBa AM MOKeT ObiTb Ha-
sBano sakoHoM. Hexoropnie
cTajuM M SBAEHHs B pas-
BHTHHM JeHCTBHTEADHO HO-
CAT TaKoOlf XxapaKkTep, 4YTO
MX CKOpee BCero MOZHO
06DBACHUTD CXOJACTBOM C
TEMH OTHOIIEHHAMH, KOTO- Pye 107. Bapovuu uerosexa ¢ mabepHbIMU twe-
pbl€ HMEAH MECTO Yy Npej- .aamu. I —raas; 0.# — ofOHATeAbHAs AMEKa;
KOB JaHHBIX (I]DPM; APYPHE ¢ — cepaue; 1l — mNo3BOHKH; II. K. — mepelHAd
Xe He JONycKaioT o 200- KOHEYHOCTh; 3. H.E;—aginnﬂa KOH&YHOCTE, 1, 2, 34—

PHBIE LIEAH.

HOTO TOAKOBaHHA. |ak, Ha-

npuMep, OTMEYaBlIeecs y&e

BhIIIE [TPOXOXAEHHE 3apOoAblllaMH BCE€X MHOINOKAETOYHBIX HHBOTHBIX
cTagud JBYCAOHHOTO 3apojbillla, Ha KOTOPOH OH OYEHP HalOMHHaer
rTHAPY ¥ BoOOLIE KHIIEYHO - MOAQCTHBIX, AEHCTBHTEABHO, CKOpee BCEro
CBHAETEADCTBYET O NPOHCXOXZEHHH BCEX BBICUIMX THNOB OT ABYCAOM-
HBIX MPEJKOB Bpoge KuumeuHonoAocTHbix. CymectBopanue xe y 60Arb-
IIMHCTBA paKooOpa3HBIX AMYMHKM C TpeMs NapaMH HOI, HaynAHYyca,
OTHIOAb HE TI'OBOPHT, YTO TakoBbl OBIAM MIpeAKH 3TOro KAacca; 34ecCh
AaHHasg (opMa AMYMHKM BO3HMKA2, KaK M3BECTHOe Ipucnocobirerne
k ee o6pasy xusHu. OgHako, u npu O6CYXIEHHM TaKUX (PAKTOB MbI BCe
BPEMA JOAKHBI CTOATH Ha YHCTO 9BOAIOUHOHHOH TOYKE 3peHHs.

JoxkasaTeAbCTE2 BOANONUOHHON HACH M3 00AACTH NAACOHTOAOIHH.

Tpersto rpynny upesspiuallHO BamHBIX JOKa3aTEABCTB CIPaBEAAH-
BOCTH 9BOAIOUHMOHHOH TEOpHH COCTAaBASIOT JaHHbIE NAaAEOHTO-
AOTHH, HAH YYeHHA ‘00 HKCKOMaemblx oprasuamax. Jo CHX NOpP Mbi
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HE KacaAHCb OTHX JaHHbIX COBEPUIEHHO, TaK KaK Hac HHTepecoBaA
TOABKO COBpPEMEHHbIH MHHMBOTHBIH M PACTHTEABHBIH MHP, KOTOPBIH H
M3y4aeTcsl pasAMYHBIMH GmoAormueckumu gucuunamHamu.  OgHako,
B INpPEHHUE NMEePHOAbl KU3HM 3€MAM Ha Hel BOJUAMCHD H COBEPIIEHHO
uHble (GOPMBI, OT KOTOPBHIX COXPAHHAHCH pa3sAHYHBIE OCTaTKH B BHAE
OKaMeHeAOCTEeH, a Tak Kak HX NpPUX0AUTCA JoObIiBaTbh IMyTEM PpPACKO-
IOK M3 HeAP 3€MAH, TO OCTaBUBIIME HX OPraHH3Mbl H HasblBalOTCA
HCKOTaeMbIMH.

Muorue okameHeAOCTH BPOJE HEKOTOPBIX PaKOBHH, 3y6OB M KOcCTeil
BBIMEPNIMX TeNepb AHBOTHHIX (HANOMHHM BCEM HM3BECTHOIO MaMOHTa),
a TaKie OTIeYaTKOB Pa3AHYHBIX HCKONaeMblX paCTEeHWH MorajaroTcd
OuYeHb 4YacTO M OblAM H3BecTHbl yxe JsaBHo. (guako, A0 Hauara
MPOMIAOTO BeKa Ha HHUX He ofpamaiu OcoOEHHOrO BHHMAaHHHA, CUHTasA
OAHHM W3 HHX 32 ,UIPy IPHUPOAbL", APYrHe—3a OCTATKH ,,ZOMOTOMHBIX"
ssepeit. Toabko KioBbe mpueTynMA K HacToAWeMy Hay4yHOMY H3yde-
HUIO 3THUX OKaMEHeAoCTeH H, MOAb3YACh CBOMM TrAyOOKuM 3HaHHeM
CpaBHUTEAbHON aHATOMMH, TOKa3aa, YTO [0 HECKOAbBKHM OTAEAbLHbDIM
YacTAM KHBOTHOTO MOMHO BOCCTaHOBHTb MAH, Kak TOBOPAT, PECTaBpH-
poBaTb Bechb ero OOAMK.

AelicTBUrenbHO, Mbl 3HaEM, YTO BCE YaCTH OpraHMsMa He SIBAAIOTCA
He3aBUCHMbBIMM APYr OT Apyra, a MeXAy HMMH CYILECTBYeT camas Tec-
Had cBs3b. [l0 kopensomy 3y6y, Hanpumep, AErkO YCTaHOBUTb, YeM
[IMTaAOCh KHBOTHOE; CA€Z0BaTEAbHO, MOXKHO cKa3aTh, Kakoa Oblaa Bca
ero 3ybHas cucTeMa M Kak OblAM yCTpoeHbI KOHEYHOCTH; OT 3ybOHOH
CHCTEMBl MOXHO IepeiiTu kK obllemMy xapakrepy 4epena, a 1mo OjHOMY
NMO3BOHKY MOHO CAEAATh PAJ 3aKAIOUEHHH O BCEM MO3BOHOYHOM CTOAGE,
rpyaHOl KAeTKE M oOnled BEAMYHHE XHBOTHOI'O; PACHOAOMEHHE HHAOK
Ha AUCTE H ero (opMa MO3BOAAXT CKasaTh, K KaKOMY OTpAJY, a MHOrJa
U ceMeHCTBY OTHOCHAOCH JaHHOE pAacCTeEHHME, U T. 4. B 2TOoM cocTouT
TaK HasblBaeMblH MPHHIIHN COOTHOMEHHUA YaCTEH, ycTaHOBAGH-
ubiii KioBbe, m npuromenue ero Kk OCTATKAM MCKONAEMBIX OPraHU3MOB
TIOAOKHAO HayaAro ocoboff JUCUHNAHHE — TaAEOHTOAOTHH, ABASIOWelcs
NOT paHU4YHOH Mexay Ouonroruell, HaykoH O MHBBIX CYIIECTBAaX, U I'€OAO-
rueit, msyvaromed MepTeblii MHD M HCTOPHIO 3€MAH.

Mpi He MomeM 3jech OCTaHaBAHBATbCS Ha TOM, KakuM 06pasoM,
NyTeM HM3YYEHHs PasSAHYHBIX CAOEB 3€MAM M 3aKAIOUEHHDIX B HHX OKa-
MEHEeAOCTEeH, TeOAOTHA CcOCTaBHAa cebe JOBOADHO NOAHOE [IpejCTaBAe-
HHE O TeX H3MEHEHHAX, KOTOpble MMPOUCXOAUAM B MPOINABIE BMOXH Ha
3eMHOH MOBEPXHOCTH, M O TE€X OPraHU3MaX, KOTOPbIE HACEAAAU €€ B
TO BpeMs. 3aMCTHM AMIIb, YTO BCIO HCTOPHIO 3EMAH, C MOMEHTAa O6pa-
30BaHMA Ha He#l TBepJo# KOpBI, AGAAT Ha 3pbl, a 9PHl Ha NMEPHOAH,
NPU 4YeM TAABHBIX 3P HACHMTHIBAKOT YeTbipe: Ne pBOOBITHY O, 4 peB-
HIO, CPEeAHIOI H HOBYI, KaikJad H3 KOTOPHIX TAHyAacb, Be-
POSITHO, MHOI'O MMAAMOHOB AeT. Aas aro6olt 3pbl ¥ nepuosa YpesBbl-
yaffHO XapaKTepHbl OCTATKHM TeX OPraHU3MOE, KOTOpble BO BpEMA Hee
BOAUAMCD Ha 3eMAe, Tak kak yxe K:oBbe 6biAO0 TOUHO ycCTaHOBAEHO,
YT0 B 9TOM OTHOLIEHHHM PasAHYHbIE TEOAOTHYECKHE 3MOXH OTAHYAIOTCH
CUABHO APYT OT APyra u OT COBPEMeHHOH »noxu. Bnpouem, Heab3s
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HE 3aMEeTHTb, YTO M3 TeX KHBBIX CVYILECTB, KOTOPble KOTrJa-To HKHUAH
Ha 3€MAe, Mbl 3HaeM TOAbKO HE3HA4YMTEAbHYI0 4YacTb, TaK Kak B 3TOM
OTHOIIEHHUH TEOAOTHYECKAs AeTONHUCh OTAMUaeTcs Kpaituell menoanoroil.
O6vbsicHaercss ®TO TeMm, 9YTO OPraHUSMbl, AHUIEHHBIE TBEPJOTO CKe-
AeTa, B OOABIIMHCTBE CAy4aeB He OCTaBAAAM NocAe cebsd HUKaKux
CABJZOB, Aa ¥ TBEpPJAble HaCTH MOI'AHM COXPaHHUTbCH, AHIUID €CAH OHH
nonajarM B BOJY, a TaKie TCM, YTO B CaMbiX JPEBHHUX OTAOXKEHHAX
KOrZa-TO 3aKAlOYEHHble B HHX OKaMEHEAOCTH YiKEe COBEpIIEHHO pas-
pymmauck. Kl Bce e, HecmoTps Ha 970, GOABIIMHCTBO NaAEOHTOAOTH-
YECKHX JaHHbIX ABAAETCA OASCTAIIMM JOKa3aTEAbCTBOM CIPaBEIAHBOCTH
IBOAIOLHMOHHOH HMAeH.

Mpbr ckasaau yme, 4TO XUBOTHBII M PacTUTEABHBII MHp B TeueHHe
Pa3AHYHBIX I'€OAOTHYECKHX 3MOX HE OCTaBaACsd HEW3MEHHbIM, ¥ B 3TOM
OTHOLUIEHMW OHH CHABHO OTAMYAIOTCEZ APYr OT Jpyra. llpm Tom uem
ApeBHee »3roxa, TeM MEeHee ee OpraiusMbl [OXOXM Ha COBpEMeEH-
HBIX; 4YeM oHa O6Aume K HacTOAILEMY BpeMeHH, TeM OHH OAuke
K HbIHe :KuBymuMm ¢Qopmam. HakoHeln, ecam mnpociegurb Takoe
H3MEHEeHHe MHpa OpPraHu3MOB IO BCEM B3[0XaM, TO Mbl YBUAUM, YTO
(hopmbl, 6OAEE HM3KO OPraHM30BaHHbIE, NOABHAHMCD Ha 3EMAE€ paHblle,
a ¢opmbl, Bbime cTosAlIMe H 6OAee CAOKHBlE, 3HAYHTEABHO [O3XKeE.
Bpocum, wnanpumep, cambiii 6erAnii B3rAsj Ha MOCA€A0BATEAbBHOE
NosABAEHHE Ha 3eMAe npeicraBuTeieft Hauboaee 3HaKOMOTO BCeM THIaA—
MO3BOHOYHBIX .

B nayane apepneli 2pbl 0CTATKOB MO3BOHOYHBIX BOOOWIE HE BCTpe-
YyaeTcs: OYEBHMJHO, HY B 3TO BpeMsdA, HH B NepBOOBITHYIO 2py STHX (opM
HA 3eMAe enle He 6blA0. 3aTeM HAYMHAIOT [ONAJATHCA OCTATKH Ipes-
CTaBHTeAeHl caMOro HuSIIEro KAacca IIO3BOHOYHBIX, HMEHHO pbI6, HO
aTH HauboAee JpeBHHe pbObl ObIAM Man0 MOXOXM Ha GOABLIHHCTBO
COBPEMEHHBIX M OTHOCATCH HAM K CPaBHUTEABHO PEJKUM TENephb HAM
K COBCEM BBIMEPUIMV HH3IIMM TIpPyNIaM JaHHOrO Kaacca. B 6Goaee
nosjHHe MepHOAbl ARSBHEH Dpbl NMOABHAHCH MEPBBIE M IIPH TOM CaMble
HusmWKe amMpubuM, a B CaMOM KOHLE €€ TaKHe Xe IIEPBbIE PEeNTHAMH,
HO JBYX BBICHIMX KAACCOB TIO3BOHOYHBIX, HMMEHHO MAEKOMHTAIOLLIHX
¥ OTHL, B TO BpeMsi Ha 3eMAe elle He BcTpedanoch. [locaesnme Ha-
YWHAIOT MOoNajaThCs BIEpPBble B IIAACTaX CPejHEH 3pbl ONATb - TAKH
B BHAE CBOHMX CaMbIX HM3WMX (POpM, HO BooOIIE €lI€é ¥ B 3ITO BpPeMA
MPeACTaBUTEAM JaHHBIX KAaCCOR OblIAH, MOBMAMMOMY, OYEHb HEMHOTO-
YHCAGHHBl Ha 3eMAe, a HamboAee pacnpocTpaHeHHOH Tpynnoft 6niA
KAZCC PENTUAMH, MAM NpecMbKalomuxcs. B Hacrosiuee BpeMs nocaea-
HHE TNpeJCTaBAEHbl CPABHUTEABHO HEOOABIINM YHCAOM (OPM, a BO BpeMA
cpeaHelt opbl OHHU JOCTHraAd HeoOblYyalHO CHABHOTO DAa’BUTHA Kak IO
YHCAY BHAOB, TaK M 0[O pasMepaM, M BooOlle B TO BpeMA 3Ta rpynma
6biaa rocriogeTByromedi Ha 3emae. Aumb ¢ Hadara HOBO#H 2pbl MAEKO-
MUTAOWMEe 3aHMMAOT TO MecTO, KOTOpOe IpHHAaAAeXRaNO pavbIle PernTH-
AWM, H BBITeCHANT B 6opbbe 3a cyuecrBoBaHue nociesuux. [lepso-
HaYaAbHO IIpM STOM OHM ObIAK CPaBHHUTEABHO MalO NOXOXHM Ha COBpe-
MEHHBIX M CTOSIAM [0 OpraHuM3aiu¥ HUKE KX, HO IIOCTENEHHO MNPHUGAU-
AalOTCA K HblHe HUBYyWMM dopmam.
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Taxk me o6CTOMT ZEAO C pAasBUTHEM Ha BEMAE BBICUIMX — LBETKO-
Bhix — pacteduti. OHu nosBAAIOTCS Ha 3eMAe AMIID B KOHUE JpeBHedl
2pbl, HO ONATb-TaKH TNPEJCTABAEHbl B 3TO BpeMsdA, Kak U B Hayaae
cpeaHeit 5pm, AMIID CBOMMM HH3mMMMH (OPMaMu, HMEHHO CAarOBBIMHU
NaAbMaM¥, XBOHHDIMH H 0JHOZOADHBLIMM. | OCHOZCTBYIOWAA TENepb Ha
3eMAe TpyNna CeMeHHbIX pacTeHuit, Tak HasbiBaeMmble JABYJAOAbHbIE,
NOABASIETCA AMIIb B KOHUE cpeueii apnl. — Bee aTu (pakThi, KOHEUHoO,
MPEKPACHO COTAACYIOTCA C DBOAIOLHOHHOH TeopHeil, COrAacHO KOTOPOi

’ HU3MKHe (OpPMBI BCerja
AOAKHDBI NPEAMIECTBOBATH
BhicIIMM, KOO Kak pas
OHHM-TO M JArOT HaYar0
nocaeguunm . Vimenuo taw
M IIAO AEAO NPU PA3BUTHH
OpPraHy3MOB Ha 3eMAe.

Mer ckasaau yaxe, uTo
GOABIIMHCTEO  HCKOIae-
MbIX (POPM 3aMETHO OTAM-
YaeTcs OT COBPEMEH-
ubix. Hauboaree nnTE-
pPECHBl Cpeiu HHUX Te, KO-
=4 + TOPbIM B NaACOHTOAOTME
|  aaloT HaszBaume c60p-
HBIX THNOB, TaK Kak
y HHX nepeMemanbl NpH-
3HAKW Pa3AMYHBIX CHCTE-
MaTHYECKUX TPYNI. Tak,
nepBble NMOABMBLIMECH Ha
3EMAE B JPEBHIOK B8py
rampubuu 6biaM cOopHbIM
2 e THnOM, W60 B UX Opra-
il i HU3AlKK UMEAUCh OcCo-

k= - e 6eHHOCTH, CBOHCTBEHHBIE

Puc. 108. [lepsonmuya (Archaeopteryx lithographica). ge TOAbKO BTOMY KAaccy,
HO ¥ JBYM JPYTHM, HMEHHO

pbibam u penTEAusM. TOYHO Takke Yy NEPBBIX PENTUAHA HaBAIOAaAMCD
HEKOTOpbIE NpPU3HAKM YacTbio amPubuii, YacTbi0 MAEKOMUTAIOIIMX.
Ozna popma mMAexonuTalOWux, AUBIIAd B CAMOM Hauai€ HOBOH 3pbI
(mareoTepnit), coequnira B cebe cpasy NPUSHAKH TAMHPOB, HOCOPOTOB
M Aomajeil, OTHOCAWMXCA K pasAHYHbIM cemeficTBam. .3HaueHue Ta-
KX COOPHBIX THIOB C 3BOAIOLMOHHON TOUKM 3pEeHUsl BHOOAHE SICHO:
9TO MAH nepexojHble (OPMbl MeXAY PA3AMYHBIME TIpYNMaMy, yKasbl-
BalOIIWe HaM, B KaKOM HaNpaBAGHHH IIA2 34€Ch DBOAIOUHA, HAH Ae
HMCXOAHDIE (OpPMBI JAA HECKOADKHX TPYMN, BOSHHKIUHX OT NOA00HBIX
OofIMX POAOHAYAABHMKOB [OyTeM pacxoxieHus mnpusxakoB. Ocoben-
HOCTH NepBbix amMpubui u penTuAult rOBOPAT HaM, YTO KAacc ampu-
6uit, B3gBWMI cBOe Hadaao OT pbl6, NPOH3BEA B CBOIO OYepelb pEenTH-
Aufl, a DocAefHHME JaAM Hayaao MAekommraromuMm. [loAo6mbim me
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obpasom cemeiicTBa TanmUpPOB, HOCOPOrOB H Aowajed CAeAyEeT CYMTATE
[IPOU30IIe JIMMH H3 O6LIero KOpHA.

Ilpexpacumiit mpumep c6GopHOro THna npeacraBaseT coboK0 mnepsas
M3 H3BECTHBIX HaM [THI, Tak Ha3blBaeMasg IEepBONTHUA MAH apXxeomnTe-
PHKC, OCTATKH KOTOPO# HaligeHbt B mAactax cpeguell apor (puc. 108).
Kpome xapakTepHbIXx oOco6enHOCTEH NTHI — OMEPEHHA H KPHIADEB —
Mbl BHAMM Y HeH JpyrHe MNpUSHAKH, OTCYTCTBYIOLIHE ¥V COBPEMEHHbIX
NTHL, HO cBOHCTBEHHble pasAuMuEbIM pentHAuam. Ms Hux ocobennc
6pocaloTca B rAasa: NPUCYTCTBHE TPEX MNaAbLEB C CHMAbBHBIMH KOTTAMM
Ha KaxA0H M3 nepejHux KoHewHocTel, y#e NPEeBpaTHBMMXCA B KPbIAbH,

Puc. 109. [lepeansnn xoweurnocmv npezxos aowagu: A—rupaxotepus, B—meso-
runnyca, C — anxurepus, D — runnapuona u E — romazm.

3y6bl Ha KAIOBE M JAAMHHBIH- XBOCT, COCTOAWMA M3 mo3BOBKOB (Y OTHL
XBOCTOBbIE ITO3BOHKH HEPasBUTHI). Bce »T0O ¢ HECOMHEHHOCTBIO CBHJAE-
TEABCTBYET O IPOMCXOKAEHUHM M KAaacca NTHI (noj06HO MAEKOMHTAaI0-
MAM) OT PENTHAHM .

6oAee MO3JHHX OTAOKEHHAX U3 HOBOH 2pbl, KOTOpPble Aydlle
COXPaHMAMCh, MHOTJa yJaeTci HaWTH uUeable psibl GpOopM, Kak HX
06BIKHOBEHHO HAa3bIBAIOT, KOTOPBIE Yike COBCEM HAarAfiAHO CBHUIETEAb-
cTBYIOT 06 »BoAOLMH TOH uAM HHOH @opmbr. Mbl mpuBegem 3zech
AMIWIb ZBa TIOAZOOHBIX NPUMepa, OAHH M3 [O3BOHOYHBIX XHMBOTHDIX, JPY-
roii us 6ecrno3BOHOYHBIX.

Hama romasp oTAMuaeTcss oT APYTHUX KONBITHBIX XHBOTHBIX H BOOOIIE
MAEKOIMTAIOIINX TEM, ITO Ha KaMJ0H H3 €e HOr HuMeeTca BCero mo
0AHOMY CHABHO PAa3BHTOMY naAbLy, 3aKaHYHBAIOILEMYCA KOIIBITOM, IIpK
yeM 3TOT DaAel, Kak BHAHO H3 HCTOPHM pPA3BHTHA, COOTBETCTBYeT
TPETbEMY HAH CpEAHEeMY NaAbly naTunaAnx Qopm. Yto ara ocoben-
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HOCTb y AOIIAZd BO3HHKAZ HE C€pasy, a MyTeM MOCTENEHHOH yTepu
ee npeiakamMu GOKOBBIX MaAbleB, BUAHO MO OCTATKAM CKEAETa TeX (OpM,
KOTOpPbIE KUAH B TEUYEHHE pasAMYHBIX [1€PHOZOB HOBOH BpbI M IpejCra-
BASIOT coB60I0 psij, Begymuit k nameii aomaagn. Kax sugno ma puc. 109,
wanGoree OTJaAeHHbIE IpeJKH ee HMMeAM Ha Horax 4 naabga (A), ns
KOTOPBIX OJWH, oTBedamowuii mamemy musuHgy (V' Ha pucymke), ckopo
CTaA pyAUMEHTapHbiM M, Hakodeln, ucues (B— D), a szarem 7y xe
y4acTb MOCTENEHHO HCHBITAAM ABa
apyrux 6okosbix naasua (I u IV),
OT KOTOPBIX Y COBpPEMEHHOH Ao-
magu (E) ocTarucn aump HUYTOX-
2 Hble PYAUMEHTHl B BHUJE ABYX
MaieHbkHX KocTouek. — Puc. 110
IOKA3bIBAET TaKUE ’Ke MNOCTEreH-
Hble H3MeHeHus (OPMbI H BEAH-
cm YUHbI PaKOBUHBI Y OAHOW MaAeHb-
{ t“-& KOH YAMTKM B TEUYEHHE DABAHY-
'~ HBIX TEepHOJOB HOBOH 3pbl, INpH
5 YeM 3JeCh HCTOPHI0O X YAaroCh
‘ | NpOCAe uTh ¢ BeAwdafime#t Tou-
| HOCTbIO, H NOZO6HAs PO Z0CA OB~
» < Had yEe Maro ueM OTAMYAeTCH
or Hameli Boo6paxaemoit pojgo-
, CAOBHO# HECKOABKMX BHJOB, K30~
GpaxeHHOH B BHJE CXEMbl Ha
P crp. 173.
e Ilogo6HEIEe (aKThl HaCTOABKO
S A0Ka3aTEAbHBI, YTO TPYAHO MOCAE
| ! 3HAKOMCTBA C HHUMH HE TIPU3HATDH
O —— (P — o — SBOAIOLHUH OPraHHU3MOB B TEYeHHE
MPOMIABIX MEPHOJOB KUSHH 3EMAH
Puc. 110. Psagor opm v Morriocka 3a COBEpIIEHHO HEeCOMHEHHbIH
Planobris multiformis. daxr. C arot Touku 3penus no-
AY4aloT COBEPUIEHHO HOBOE OCBe-
1nleHHe ¥ Te JaHHbBle GHOreorpaduH, O KOTOPBHIX yXe TOBOPH-
AOCh BbIlIE U KOTOPBIE TEMepb TaKKE MOKHO IIPHYUCAUTD K YHUCAY
AOKa3aTEABCTB IBOAIOIJMOHHOH MAeH.

L o

p

Jo0KazaTeabCcTBa HBOAIOOHOHHOH HJeH W3 obAracTH OHoreorpaduu.

JeficrBrTeAbHO, HM KAHMAT, HM JpYyrue (PUSHKO -reorpapuieckue
YCAOBUA HE MOryT OOBACHHThD HaM INPHYMH pasjeAeHHUS INOBEpPXHOCTH
3eMAH Ha pasAudHbple Ouoreorpaguueckde obracTH M, Kak MOKa3arH
crnenvaAbHble HCCAeJOBaHMA, 9TO OODACHAEGTCA TeOAOTHYecKOd mHcTO-
pumeil kaxjol mecTHOCTH ¥ @BOAtouuell B me#l camux opranusmos. [lo-
CMOTPUM M0J 3THM YIAOM 3peHHA Ha Te€ (akKTbl, C KOTOPbIMH Mbl IO-
3HAKOMHAKNCDh YXE paHbIle.
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Croeobpasuee Bcex Zpyrux obractedt ascTpaanfickas o6racts ¢ OT-
cyTcTBHEM B Hell Bcex OTPAJOB MAEKONMTAIOIIMX, KPOME CaMblX HUS-
WHX —cymMuaThix ¥ afduexragywux. O6bacHserca 9710 TeM, wTo ABCTpa-
AUS yT€PAAa CBA3b C APYTHMH MATEPUKaM{d OYEHb PAaHO: MNOBHAUMOMY,
elle B CPEAHIO 3Py, KOrZa Ha 3€MAe BOJAWAMCH AHIIb NPEACTABHUTEAM
STHX CaMbIX HMBIIHX OTPAJOB MAEKOMUTAIOWNX, BBICUIHE K€ OTPALBI HX
MOSBHAUCh 3HAYHUTEABHO MO3%€ U BLITECHHAHM [OCTENEHHO CyM4YaThbIX
U afuekrazywux Besge kpome ABCTpaAud, KyJa OHM yxe HE MOTAM
NPOHUKHYTb. BTopo#i mno cBoeoGpasuio ABAAETCA HEOTPONWYECKas
obractp, T.-e. lOxuan Amepuka, pesko oTAMYAIOWAsCH N0 CBOMM Opra-
uusmam of Cepepnolt, X0Ta ona cBsizaHa c Hef nmepemefikom. Qguaxo,
B Hayale HOBOH apbl, KOrda M TNPOHCXOZWAA, TAaBHbIM 06pasoM, IBO-
AIOUHA OOABIIMHCTBA TOCNOACTBYIOIINX B HACTOAILIEE BPEMA TPYNN HH-
BoTHOTO uapcersa, [Omuan Amepuka 6bina ocTporoM u, ceazb ee ¢ Ce-
BEPHOH yCTaHOBHAACh 3HAUYNTEABHO MO3Xke; BOT NOYeMy B Hell M BO3HHK
Pl OYEHb XapaKTEPHBIX TOABKO AAsl Hee (POpM, HE BCTPEYAIOLUUXCS
HUTZe B JPYrux cTpaHax. [logo6uemM me o6pasoM cxozcTBO (ayHbl
u @aoppl CepepHoli Amepuxw ¥ Tak HaspiBaeMOR NaneapKTHYECKOH
06AacTH TPUXOANTCA OODACHUTD TEM, YTO A0 CPABHHTEABHO HEJAABHEID
(reororuuecku) spemenu memay Asueit u Ceseproii Amepuxoii umeraco
Henpe pbIBHASA CBS3b, OHH COCTABASAH OJHH MATEPHK, HA KOTOPOM dBOAIOLHS
Bcex (JOpPM MnpoHcxozura 6oree MAM MeHee CXOAHbIM obpasom. Tak e
MOKHO O6bscHuTh cBoeobpasne Magarackapa, Hopo#t Serananu u np.

TaxoBbl Te ZaHHbBlE, KOTOPBIMU JOKA3bIBAETCH CIPABEAAHBOCTD 3BO-
AIOUMOHHON HJAeH, W HeAb3s He [IPU3HATb Ha OCHOBAaHUM HX CaMmblir
(hakT DBOAIOLUMM OPraHH3MOB CTOSIIMM BHE BCAKMX COMHEHMH.




I'AABA JAEBATAS.

JBeANEOHHEIE Y4YEHHS.

Heonamapkuam u Heogapsunusft. — 3nauenne nozbopa.—Myraunonnas reopus. — Bo-
Apoc O HPOHCXOMIECHHH YehOBERA.— H_‘,FTH DBOAIOUNH HeAOBEYECKOI'O pOMAa. ‘—-EBI'ELHHK&.

KocuyBumce BOmpoca o0 TOM, Kak TMPU3OMIAM OPraHU3Mbl, Mbl IO~
3HAKOMUAMCH ¢ Teopuelt Japsuna u pasobparn psaj A0Ka3aTEAbCTB
CUPaBeJAMBOCTH BDBOAOUMOHHOM HJAEH M3 caMblX pasAHYHbIX obGAacTeit
6uoAorud. Temepb MBI JOAKHBI 3aHATHCS CHEUHMAAbHO SBOAIOLHOHHON
Teoprelt, T.-e. pasobparb raaBHejiliie SBROAIIUHOHHBIE YYEHHS.

AJelcTBUTEABHO, CO BpeMeHH NosiBAeHHA TeopHd JapBuHA MIPOLIAQ
Goabme 60 rer, M, KOHEYHO, 3a DTOT MEPHOS DBOAIOUHOHHAS TEOPHUT HE
MOT'Aa HE HCIbITaTb M3BECTHBIX M3MeHeHu# u jomoaHenuii. Ilocae go-
KasaTeAbCTBa CaMOro (aKTa SBOAIOLUMN BHHMaHUE YYEHBIX TPHUBAEK
BOMPOC O MPUYHMHAX STOro sABAeHHsA. JapBuH, KaK Mbl BUAEAH, CBO-
AHA HX K bopbbe 3a cymiecTsBoBaHHE H €CTECTBEHHOMY mnoAbopy, HO OH
caM MOJ4YEpKHBAA IPH ITOM, YTO nMoz6op HayuMHaeT AelCTBOBATh AHIb
‘TOr4a, KOrja M3BeCTHOE M3MEHEHHE YiKe COBEPIIHAOCb: IIPH MOMOIIH
noz6opa MOXHO YCHAMTb HAH OCAabUTh YyXe cyllecTBYIOWMI npH3Hak,
HO He c03JaTb ero BHOBb. Mexkay Tem Bes 3BOAIOLMA OCHOBBIBaeTCs
npexJje BCEro Ha MOSIBAEHUM HOBBIX ocobeHHOCTeli, moyeMy M SIBASETCA
BOMPOC, KaK M MO BAMAHHEM KAKUX [(PUYNH BOSHHKAIOT [OCAEZHHET

Heoramapxkuam H HeozapBHEHEZM.

-

Oguo Bpemst uUeAblfl psaJ yYEHBIX CKAOHAACH K TOMY, YTO HOBBIE
0COBEHHOCTH OPraHM3MOR, 3aKpPENASeMble y HUX 3aTeM eCTeCTBEHHBIM
noa60poM, BO3HHKAIOT 04 BAMAHHEM OKPYHKAIOUWHUX YCAOBHH, B KOTO-
PBIX TIPOXOAMT XU3Hb KamMAOrO MUBOTHOTO M pacTenus. [logo6uoe
NpeAnoOAOKEeHHe BIOAHE €eCTECTBEHHO, TaK KaK Mbl BHJEAM BbllIe,
B KaKOH TECHOH 3aBHCHMOCTH HaXOJATCA caMbie pa3AWYHble OcoOeH-
HOCTH OPTaHH3MOB OT OKpyxaroueH cpejbl M HAaCKOAbBKO BEAHKO ecC
BausHue Ha Hux. OjHako, A TOro, 4ToGbI M3MEHEHMsS, BOSHHKIIME
oA BAMSHHEM CpeAbl, MOTAHM CTaTh HUCTOYHUKOM 3IBOAXIIHMH, HeobXo-
AMMO OJHO IpeiBapUTEAbHOE YCAOBHE, HMEHHO, 4YTOOb OHH OblAn
HaCAEACTBEHHDI, T.~€. HE OrpaHHYHBaAMCb Obl TOABKO TeMH (QOopMaMH,
Ha KOTOpPBIE TaK MAM MHaye IOBAMAAA Cpeja, a nepejaBaiucb Obl u ux
TOTOMKaM. 1aK AeHiCTBUTEABHO W CMOTPEAO GOABLUIMHCTBO YUYEHBIX Ha
OT BOmpoc ¥ BO Bpemsi JapBuHa, M JO HErO, M BOAOTb A0 BOCHMH-3T
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A€CATbIX TOJOB IMPOWIAOIO CTOAETHS, NPH YeM nojobHas HacAejCTBEH-
HOCTb TNpHOOpPEeTEeHHBIX CBOMCTB JONyCKaAach MMM, KaK HEYTO CaMo
coboro pasymeromeecs.

Brnepsrie B moAb3y HACAEACTBEHHOCTH MPHOGPETEHHBIX CBOKCTE BbI-
CKasaAcsd OJMH M3 T[AaBHBIX MpejuiecTBeHHHKOB Japsusa — Mamapk,
CBOAMBIUMI, KaK Mbl MOBOPHAM BbIllE, DBOAIOUHIO B 3HAaYUTEABHOH cre-
NeHd K BAWSHHIO BHEIUIHEH cpeibl Ha oprawusM. BoT moyemy CTOpOH-
HUKOB HaCAeJACTBEHHOCTH NPHO6peTeHHBIX CBOHCTB, MbiTaBmuxcA 0Obsc-
HUTh 3THM IYTEM MOSBAECHHE HOBBIX OCODEHHOCTEH y XHUBBIX CYLIECTB,
HasblBalOT OOGBIYHO HeoOAzaMapKHUCTaMu., [ekoTopble ns HUX NpH-
HUMaAM PAJOM € DTHM ¥ BTOPOE NoAOmeHHe JNamapka —0 HaAMYHOCTH
y OpraHusMOoB OCOOOro CTpPeMAEHMs K MPOrpeccy M yCOBepuIeHCTBOBa-
HHIO OpTaHU3aluWH, XOTH 3TAa UAed OTpHUAaiach MHOTHMH APYTUMH HEOAa-
MapKiUCTaMH, M, BOOOILE, OHa MeHee XapakTepHa JAAA JaHHOTO Harpa-
BACHHA. OCHOBHB‘IM HKe [MOAOKEHHEM HEOAaMAapKU3IMa ABAAETCA I[IpH3Ha-
HUE NPAMOTO BAMSHHA CPEJbI HA OPTAHUBMBI U HACASJCTBEHHOCTH BO3-
HAKIIKUX 9THUM nyTeM ocobeHnocteH.

Yuenne HeonaMapKHCTOB »HEPrHYHO OTCTAMBAAOCH HMH A0 CaMOro
IOCAEAHETO BPEMEHH, XOTH yxe JOBOABHO ZaBHO NPOTHB Hero Beficman-
HOM M JpYyrumu 6bIAM CAEAaHb! OYEHb CEpbesHbIE BO3pAxeHus. B Ha-
crofllee BpeMd, BIPOYEM, TPYZHO MOJJEPKHMBATD ITY TOUKY 3peHHs,
Tak KakK CIOPHBIH B IIpEKHEE BPEMSI BOIPOC O HACAEACTBEHHOCTH IIPH~
OOpeTeHHBIX CBOHCTB MOAYYHMA yie BIOOAHE ONpeJeAEHHOE paspelIeHHe.
Mpt 3Haem rTemepb, uTO, Kak 06 B3TOM HOAPOGHO TOBOPHAOCH
paupire, B rAaaBe VI, rpomaznoe GOABIIMHCTEO MPUOGPETEHHBIX Opra-
HM3MaMH NOJ BAHSHHEM BHEIUHHUX YCAOBHil CBOMCTB HeHacAeJCTBEHHO,
M [epeiarTCsd MNOTOMCTBY AHllb PEe3YAbTaTbl OYEHb HEMHOTHMX HCKAIO-
YUTEABHO CHABHBIX BAHAHHIH, KOTOPLIE OTPa#aKTCH HE TOABKO Ha HX
TeAe, HO M Ha MoAoBbIX KAerkaX. Cayyam mocaeguero poga ckopee
BO3MOXHbl B HCKYCCTBEHHOH o6CTaHOBKe ONbITa, YE€M B eCTEeCTBEHHBIX
YCAOBHAX, MOYEMY W Bbl3BaHHblE THM NYTEM H3MEHEHHA €JBa AH MI'DaAM
BAaXHYIO POAb IIpH 9BOAMOUMH opranmamos. (CAesoBaTeAbHO, NOMBITKA
O6BACHUTD NMOABAEHHE TeX H3MEHEeHUH OpraHu3MOB, KOTOpble Heobxo-
AUMBI JAAS JaAbHeHIIEro 3aKpemnAeHHs HX €eCTECTBEHHbIM I10260poM,
NyTeM pPa3AMYHBIX BAMAHMH BHeINHeH Cpejbl, He AOCTHraeT CBOEH LeAaH,
H 3TOT BONPOC OCTAETCHA, HECMOTPSA Ha Y4YEHHEe HEOAaMapKUCTOB,
COBEPUIEHHO OTKPbITBIM,

Kpome yuenus HEOAAMApKHCTOB BO BTOPOH MOAOBHHE IIPOIIAOLO
BEeKa BO3HHKAO JPYroe Yy4ueHHe, NbITABINEECH OODbACHUTD BCIO DBOAIOLHIO
OpPraHusMOB IIPH MoMowu ojHoro nozbopa 6ez yuacTHs Kakux - anbo
MHBIX (aKTOpPOB. lak Kak mnoi6op 6bIA BIepBble OTKPHIT AAdA
HaykH JapBHHOM, TO CTOPOHHHKM JAaHHOTO TEYEHHSA IMOAYYHAH
Ha3BaHWe HEOJapBHHMCTOB, T.-€. HOBHX HAM BepHee Kpal-
HHX JapBuUHHCTOB. HauGonee BHAHBIM MpeJCTaBHUTEAE™ DTOrO Hampa-
BAeHMs1 ObiA Beficmann, mHoOro cgenaBumii B cBoe Bpemsl, Kak Mbl
y&e 3HaeM, JAsf ONPOBEPXKEHHS HaWBHOH Bepbl B HAaCAEACTBEHHOCTD
npuobperennnix cpoiictB. OgHy wu3 ceoux cratel mo sTOMY BoO-
npoCY OH Jaxe 03arAaBuA: ,BceMorymecrso ecrecTBeHHoro mnozbopa“.
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StoT crnop MemJy HeoJapBHHMCTAMM M HEOAaMapKHCTaMHM TSHYACH
JAOBOABHO JOAT0. DB KOHIle KOHUIOB OH M NPUBEA K NIOCTaHOBKE psaa
OIIBITOB, KOTOPble NMO3BOAMAM PAa3PEIUTb €ro B OKOHYATEAbBHOH dopme,
Jannpie 3TH 0 3HayeHHHU noz6opa HACTOABKO BamHbl, YTO Mbl
AOAKHDBI OCTAaHOBHTbCA Ha HuX 6oaee nozpobHo.

Juauenne noxGopa.

Boime yike roBopuAOCb, YTO BCE NPH3HAKA OPraHUMSMOB H3MEHYHBLI,
NpH 4eM [0 PA3BHTHIO Kam4Or0 W3 STHX [IPHSHAKOB MOMHO pacIioAo-
AUTh BCEeX HMEIOIUHX ero ocobeit B pag, Hauymnapmmics c Qopw,
Y KOTOPBIX JAHHBIH NpH3HaKk pasBHUT cAabee Bcero, H KoHyarowuics
ocobamu ¢ HauboAee cuAbHbIM paspuTHeM mnpusnaka (puc. 99, 100).
Ilogo6ubie psgpl HaswBaloTCA PAZAMHA HB3MEHUYHBOCTH.

B kamaom psgy usMeHUMBOCTH CpejHee pasBUTHE JAHHOTO MIpH-
3Haka BCTPEYaeTCsd, KaKk MpaBUAO, ropasjo dyaumie, deM camoe caaboe
HAH CaMOE CHABHOE pazBUTHE €To. [ak, €CAM B3:ATb, HanpuMep, He-
CKOABKO COT CeMsH OGBIKHOBEHHOH (acOoAHM U HayaTb UBMEPATb AAMHY
DTHX CEMSH, TO MBI CKOpo y6eaumcs, 4To cemeHa aauHolo Hume 10 mm
W Bhime 15 Mm nomagaloTcs AOBOABHO pejKo, TOTJa Kak JAHHA CeMAH
B 11, 12, 13 mm saBaserca camoil wacToii B O6GBIKHOBEHHOMH.

Pesyabrarhl noaobuoro ombita, npoienranHoro c 450 cemenamu ga-
coAM, H306pamenpl Ha Hamwewm puc. 111, mpu yem 3jech cemMeHa OJHHA-
KOBO# AAMHBI NOMelaauch B ocoboe OTZeNeHHE AMKA: B caMoM kpaii-
HEM CAeBa O6BIAH TOAOKEHbI ceMeHa aAuHOI0 B 8 mm (Bcero ozHo),
B cAeAyiomieM — AAuHOI B 9 mm (rome ogHO) M T. A, a B CaMbX
KpallHUX OTJAEAEHMAX ClpaBa NOMELIAANCh CeMEHa y&e AAMHOI B 15
n 16 mm. JocraTouHo 04HOI0 B3rasijza Ha 2TOT PUCYHOK, 4ToBGBI CKa-
3arb, YTO PAJ USMEHYMBOCTH JAHHBI CEeMAH (acoAM TAHeTCs oT 8 j0
16 mm, a camas yacTasi — HAH, Kak TOBOPAT, CPEAHAA BEAUYMHA
ero' — NpHXOANTCA Ha JAAuMHY B 12 Mm.

Ecanm Mbl XoTMM Tenepp BBUCHMTb BONIpOC O 3HavYeHuu nozbopa, TO
AONKHBI NOCTABHTH ONBIT TaK: BbICEATb CEMEHa W3 JABYX CaMbIx Kpaii-
HHUX OTJeAeHHit Hamero smmka (1.-e. gauHow B 8 u B 16 mm) u mo-
cMOTpEeTb — 6VAeT AHM pAJ H3MEHYHBOCTH JAHHDI CEMSH B HX MOTOMCTBE
TEM XK€, WTO M paHblle, HAM ke OH npuobpereT ymxe uHOH xXapakTtep.
Ecau us cambiX, MaAeHbKHX CeMAH IIOAYYaTCd PpacTeHHA, Yy KOTOPHIX
cpejHsis JAuHa ceMaAH 6yier yxe He 12 mm, a, ckaxem, 9 MM, ¥ BTO
XKe BpeMsl H3 CaMhIX KQYIMHBIX CEMSH-—CeMeHa ¢ CpeJHell AauHOMH
B 15 MM, TO, OueBMAHO, N0A60p OKasbIBAET NPH DTOM 3aMeTHoe Jeii-
ctene. Ecau sTOro He okamercs, ¥ cpeiHss AANHA CeMAH y pacTeHuil,
BBIPOCIINX KaK M3 CaMBlX MEAKHX, TaK M CaMBIX KPVIHbIX CEMAH 6yjer
nmonpexneMy 6auska K 12 mm, To, O4YeBHAHO, To460p MOpH 3TOM He
oKa3aA HHKaKOro AeHCTBUA.

[lepebie onbiThl, NOCTaBAEHHbIE B STOM HANPABACHWH, JAaAM TaKoH
pPe3YABTAT, KOTOPOro, Kasaioch 6bl, €CTECTBEHHEE BCEr0 OMHAATH—
MMEHHO B NMOTOMCTBE PACTEHHH W3 MEAKHX CeMsH ceMeHa OBbIAH 3HAyu-
TeAbHO MeAbde, a B MIOTOMCTBE PACTEHHH M3 KPYMHBIX CEMAH — KpynHee.
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Oganako Bce 3TO NPOJOAKAAOCH TOABKO A0 TeX INOp, Noka paboTtaiu
CO CMEIUAHHbIM, PAa3HOPOAHbIM MaTepuaroMm. [Korga me K oTUM Onbl-
TaM, YA€ B cCaMOM HauaAe HACTOAILEro CTOAETHA, MPHCTYNUA AATCKHH
6oranux Floranrcen, To OH NOAyuMA coBepumleHHO HHOH pesyAbTar,
Kak TOAbKO cTaa paboraThb € MaTepuaAoM, BIOAHE OJHOPOAHBIM MO
CBOMM HACAEeJCTBEHHBIM CBOHCTBaM.

[Tocaegnee ycaoBHe JOBOABHO AETKO OCYIIECTBHMO Y MHOTHX pa-
CTeHHil, JONyCKAIOWMX BO3MOKHOCTb CaMOONAOJOTBOPEHHA, TaK Kak
NpH 3TOM 3aBE€JOMO MOXKHO H30emaTb CMCIIEHHS Y HOTOMCTBA pa3AMu-
HbIX HacCAeACTBeHHbIX cBofictB. Ecau BssaTth, Hanpumep, xax gerar
Horanucen, oauo pacrenne (acoau, nupu
TOM BMNOAHE€ TOMO3HMIOTHOE, T.-€. HE ABAAIO-
neeca rubpHiOM, OMBIAKTD €ro cob6CTBEHHON
IbIABLOH ¥ MOAYYHTH C HETO CEMEHa, TO
BCE BblpallleHHble M3 HHUX pacTeHHA, KaK H
UX MOTOMCTBO, OyAyT EUOAHE OJHOPOJAHBI
TI0 CBOKM HaCA€JCTBEHHBIM CBOWCTBaM, npea-
cTaBAT ¥3 cebs, Kak BbIpaxalOTCA TENEPD,
YUCTYIO AHMHHIO. Kamjasd 4ucTas AMHUA
XapakTepuayeTcs CBOHCTBEHHbIMH e€ii OcCO-
OenHOCTAMM — HallpUMep, CPEejHHM  BECOM
ceMmaH, cpesHeill BbICOTOH pacTenuil, cpejuei
ANMHOHI AMCTBEB M T. 2. B Kax 011 Takoil
AMHHMH AAA Al0OoOro npusHaka umMeeTcs CBoH-
CTBEHHDBI €My pAJ H3MEHYMBOCTH, T.-€.
nomnazarwTcAd PAZAOM C CeMeHaMH cpej-
Hero Beca u b6oaee aerkve ¥ Goaee TaAKeE-
Abl€ CEMEHa, HO YCHAHTb HMAM OcCAabuThb
9TOT MPHU3HaK nyTem moabopa cambix AErko-
BECHBIX HAH CaMblX TAKEAOBECHBIX CEMSH,
Jaxe ecAH Tako# nozbop comepmaeTca B Te-

yeHHe pPAja TOKGAEHHH, 3JeChb COBEpIIEHHO g 9 1011 12 13 14 15 16
He yaaercss. K us cambix rerkux u us ca- (xuna & )

MbIX TS:KEABIX CEMSH JaHHOH AuHUM OyayT Puc. 111. Bapuayuonnviii psa
BblpaCTaTb PaCTEHHA, CPEAHHH BEC CEMAH AAUHDL CEMAK PacoAU.

KOTOPBbIX OJUHAKOB M COBHajaeTr coO cpej-
HHM BecoM, cBoficTBeHHbIM Bcell oToil umcrolt aumuu. Taxum o6pasom,
OKasblBaeTCs, YTO B COBepUIeHHO OAHOPOJHOM MaTepHale, KaK rOBOpSsT,
B YUCTBIX AUHUAX, NOAZ60p COBEPIIEHHO HE OKa3hiBaeT HUKAKOro JeHCTBHA.
Onbiter Horanucena 6biad [OBTOPEHBI NOCAE HETG LEABIM PAAOM
MCCAeJOBaTeAedl M JaAM BCIOAY; T.-€. Y CaMbiX pPa3sAUYHbIX OPraHW3MOB,
OAMH M TOT XK€ Pe3yAbTaT. LcAm MaTepuar GbIA COBEPUIEHHO YHCTbIM,
OAHOPOAHLIM MO CBOMM HACAEACTBEHHBIM CBOHCTBaM, Noa60p He OKa3bl-
BaAa HHKAKOro AeHCTBUS; €CAU e MaTepHaA HOCHA CMEIUaHHbIH Xapak-
tep (kak ®TO nOCTOAHHO 6bIBacT B NPHPOAE), TO NOA60POM MOKHO
6bir0 CABMHYTH CPEAKIOI0 BeAWYMHY IIpUM3HaKa B XKEAATEAbHYW CTO-
pory. Uro ke oTO 3HAUMT, ¥ KaK Mbl MOKEM TOAKOBAaTb CMBICA BCEX
3THX OMNBITOB ?

13



144 IBOAIOUHMOHHBIE YYEHHMA

Jdero B TOoM, uTO B npupose XakAblfi KHUBOTHBIE M PACTUTEAbHBI
BMJ COCTOUT U3 r'pOMajHOTO KOAMYECTBAa OTJEAbHBIX YHCTBIX AMHHI
KOTOpble GAarojaps CKPEIIMBAHHIO MEXJY HX NPeCTABHTEASIMH OObIYHO
6bIBAIOT CHADHO Nepememadbl Zpyr ¢ gpyrom. [lpu sroM B oanux
YACTBIX AWHHAX HEKOTOpPble OCOOEHHOCTH pPasBHTBHI CHAbHee, B JPYTUX
crabee, xoTA nMOAMETHTR 3TO baarojaps CMEIIEHHIO APYT C APYroM pas-
AHYHBIX AMHHE H He Aerko. Bor 3zechb-To mog60p M MOXET OKasarth
4Ype3BbIYaiHO CYIlEeCTBEHHOe JAeHCTBHE, TaK Kak NPH MOMOIUH €r0 MOKHO
BbIAEAUTh U3 00med maccel ocobeil YHCTYIO AMHHIO HAH ¢ 6oaee CHAb-
HBIM HMAM C Goaee cAabbiM pasBUTHEM Kakoi-uubyab ocobeHHOCTH H 3a-
Tem, ofeperasg ee OT CMEIIEHHS ¢ APYTHMH AMHHAMH, IOAYYHATb HOBYIO
NopoAy MAW HOBYIO pa3HOBMAHOCTb JjaHHOTOo Buaa. llocaeinee u jo-
CTHTaeTCsl TOCTOSHHO Kak JeATEAbBHOCTbIO MCKYCCTBEHHOTo moj60pa
B pyKax deAOBEKa, TaK M JeATeAbHOCTbIO eCcTeCTBEHHoro moabopa
B MPUPOJHBIX ycaoBuax. (AHako, KOrja Ta UAH MHAsA YHCTAS AMHUA
y#&e BblzeAeHa, N0og60p He B COCTOAHMH OKasblBaTh Ha e€ OCOOEHHOCTH
kakoe-aubo geiictBue, ¥ MOTOMCTBO KpaiiHMX YAEHOB psja BCerja BO3-
BpallaeTcA 34ecb K CpejHell BeAHYMHE. Takum o6pasom, moz6op
OTHIOAb HE BCEeMOTyI: OH OTHIOAb He CcO3JaerT
HOBBIX ((OpPM, a MNOCACGZHHE HM TOABKO OTBHICKH-
BAXTCSA M H30AHMPYHTCH. .

CroBom, ¥ yuaenue HEOJaPBHHUCTOB OKa3aAoChb CTOAb ke HECToCco6-
HbIM pas’pelldTb BONIPOC O MNOSBAEHHHM HOBbIX OCOOEHHOCTEH, Kak M yye-
HUEe HEOAAMapKUCTOB. B mHacTosmiee BpeMs Mbl MOMEM cKa3saTb, 4TO
ofa 3TH TeuyeHWs ObIAM Helpapbl: HK N0A00p cam mo cebe, HUM BAHAHNSA
BHeMHe#l cpegpbl, 3axpenasemble M0a60pOM, HE MOTYT NPOAHTH CBeTa
Ha BONPOC O BO3HHMKHOBEHMHM TEX H3MEHEHHil, C KOTOPbIX Ha4YHMHAETCH
ABOAIOLIWS.

Myragwornas TeopHs.

Avmip B8 1901 roay mnosBuArach kHHra TOAAaHACKOTO 6GoTaHHKa
ie MDpusa, wnocswan sarrasue ,Myrauuonsas Tteopua“, u B Heil
3TOMYy HCCA€JOBATEAI0 YAAAOCh €CAH HE paspelluTb OKOHYATEAbHO
JAaHHBIH BONPOC, TO BCE #e, HECOMHEHHO, 6AM3KO INOJ0HTH K ero pe-
menmo. laxkum ofpasom, Aas TOro, urobpl coctaBuTh cebe moAHOe
NpeACTABAGHUE O TOM, KaK IPOH3OIIAM OPraHH3Mbl, Mbl JOAKHBI IIO3HA-
KOMHMTbCS He TOAbKO ¢ yueHumem JapBuna, HO M C JOMOAHSIOLIUM €ro
Bo muorom yuenuem Je (Dpusa, koTopoe HaspiBaeTCA MyTaUMOHHO#
TEOPpHEH.

Eme Bo Bpemena JapBuna # jJaxe paHbuie GbIAM M3BSCTHBI CAYYaM
BHE3allHOT'O NOSBAEHHH paCTeHWH M KHMBOTHBIX ¢ Kakoii-HuOyAb HOBOi
OCOGEHHOCTBIO, KOTOPasd 3aTeM COXPAHAAACh ¥ HX NMOTOMCTBA, -HO CAyYaH
9TH He HpPHBAeKaiH K cebe ocobeHHOro BHHMaHusA. DBrepsoie Ha artH
BHe3allHble MAM ,CKaukoobpasubie“ H3MeHeHHsd, KaK HX TOKe HHOrja
HasmBaOT, 0OPATHAM BHuMaHHe Hawl pycckuli 6Goranuk Kopmunckuit
u ae (Dpus, xotoprie ofa npusHarW, YTO B AMUE HMX Mbl KakK pas M
UMeeM TOT MaTepuaA, C KOTOPOro HAYHHAETCA 3aTeM JeATEeAbHOCTDb
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ecTecTBEHHOro nogbopa W Bes JanbHefimas ssoarouus. 1akum ofpa-
30M, COTAACHO B3rAsfjzaM 3TuxX 0O6OMX muccAaegoBaTeAeH, HOBble ocobGeH-
HOCTH OPTAHHM3MOB MOABAAIOTCA BCErda He MeJACHHO H [OCTENEHHO,
Kak AyMaAw A0 Tex mop, a, HA060pOT, BHe3alHO H Cpasy M, OCTaBascCh
NMOCTOAHHBIMH Y MOTOMCTBa, MOLYT 3aTeM 3aKpemAsiTecd noi6opom.
Barasa sror, oanmako, Omia0 Heo6X0AMMO JOKazaTh KakuMM-HHOYADb

e,
]

L

Pue. 112. Swmomepa Aamapra Puc. 113. Mymauuu snomepw:
(Oenothera Lamarckiana). : A — Qen. rubrinervis, B u C—

QOen. nanella.

CHelMaAbHBIMM HAaOAIOACHUAMH, H B JOKa3aTEeAbCTBE 3TOTO H BaKAIO-
naercs raaBeaa sacayra ge (Dpuaa.

[Mpuas x nojobuo#t Touke 3penms Ha xog asoarouud, g¢ (Ppus npu-
HSAACS 33 MOMCKM TaKHX BHE3aNHbIX M3MEHEHHH Yy pAaSAHYHBIX pacre-
Hull, ¥ OHM ckopo yBendaimcb ycnexoM. Oxasaroce, 4To CHOCOGHOCTD
K TaKkuM MH3MEHEHUSM HMEETCs B OYEHb CHAbHOH CTENeHH Y OAHOrG
pacTenusi, saBesenHoro B Eppony ms Amepuxu u HazbiBaeMOro ssoTe-
po#t Aamapka (Oenothera Lamarckiana—cwm. puc. 112). B nepsom xe
TOKOA€HMH, ToAydenHoM A¢ (Dpusom B ero onbireHOM cazy oT aTOro
pacreHus, cpeiu OGOABIUMHCTBA OOBIKHOBEHHBIX BHOTEP OKa3aAOCh
HECKOABKO 9K3EMIOASIPOB, KOTOPBIE ZOBOABHO PE3KO OTAMYAAHCH OT HHX.
Ozuu us wux- umean xapaurosniit xaparrep (puc. 113 B u C) u 6viam,

[ 13=
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uassaunl g¢ (Dpusom kapaukosoil sHOTEpOi, Apyrue Xe OTAHNAAMCD L PO~
KHMH AMCTbSMU H ellle HeKOTOPBIMH OCOOBHHOCTAMH M MOAYYHAU Ha3BaHlie
mupokoAucTHON aHoTepnl. Ha caeayrowuii roz nosiBurack Tome BHe-
3anHO TPETbs HOBasd (JOpMa C KPaCHbBIMM KHAKAMH Ha AMCTBSX H MAO-
aax (puc. 113 A), a mnosme BO3HHKAM H ellle HEKOTOPbIE TaKue Xe
(opmbl, K3 KOTOPBIX OocObeHHO OpocaAach B raAasa TaK Hashbisaemas
IHraHTCKasg 2HOTepa C KPYIHDIMU AH-
CTbsIMH, LBETaMH, NAOAAMH H CEMEHaMu
(puc. 114).

B obuwem B Teuenue 10 ner ae Ppus
MOAYYHA OT COBEpUIEHHO HOPMAaAbHBIX
sroTep Namapka, kpome TakMx Xe HOp-
MaAbHbIX pacTeHuii @TOrO BHJa, / COBep-
IIEHHO HOBBIX (OpM, KOTOPbIE OTAHYA-
AHCP TEM, 4YTO NepezaBall CBOH Xapak-
Tepible OCOBEHHOCTH KM NOTOMCTBY. OTH
BHOBb MNOABAANOWMECA (QOpMbl ObIAM Ha-
3BaHbl MM MYTaLMAMM, NPU 4HYEeM Xa-
pakTepHOH OCOGEHHOCTBIO MOCAEAHHUX, B
OTAMYHE OT YKe 3HAKOMbIX Ham HHJMBH-
AYaAbHBIX HBMEHEeHHi, ABAgeTCA OTCYT-
CTBHE IMOCTEMNEHHbIX MEePEeX0J0B K IIPOHM3=~
BeJilel uX QopMe, a TaKke BHE3ANHOCTb
MOABAEHHA M HACAEACTBEHHOCTb HX OCO-
benHocreit y notomcrTBa.

Mz gymecrsoBanus nozofupix myTa-
uuft y suorepm JNamapka u, kax Mol
cefiuac yBuZMM, Y JPYIMX OpPraHH3MOB
ae (Dpus u wmexogur B cosjaunoidl um
MYTaLHMOHHOHR Teopuwu, KOTOpas
HECKOABKO OTAMYaeTCs OT B3rAAjOB Ha
asonouuio Japsuna. ,Buam He moram
BO3HMKHYTb 6Aarojaps HHAUBHMAYAaABHON
U3MEHYMBOCTH, B pe3yAbTaTe nojsbopa
B H3BECTHbIX HaNPaBAEHHMAX, — MHUUIET
OH B CBOEH KHHre, — 041 BO3HHKAH

yTeM TaK HAa3bl3aeMbIX usMeHeHuil, wau Mmyrauuir“. [locaezume no-
ABAAIOTCA BpeMd OT BPEMEHH Y MpPeiCTaBUTeACH pPasAMYHbIX BHJOB,
KOTOpbl€ A0 TOrO OCTaBaAUCb CPABHUTEABHO [IOCTOSHHBIMH, M MO-
I'yT MPOHCXOJUTh B PA3AHYHBIX HaNpPaBACHHAX: HampUMep, PAIOM
C KapAMKOBOH 3HOTEPOH MOABAAETCA €e MOAHasd MPOTHBONOAOKHOCTb —
rurairckas sHorepa U T. 4. (Ognako, He Bce M3 aTux (GOPM OTAH-
HalTCA OAHHAKOBOH MPHCNOCOOACHHOCTDIO X OKPYHKAKWHM YCAOBHAM,
u Bompoc 06 ux gaapuefimefl cysbbe pemaercs Gopnboii 3a cywecrso-
BaHHe H ecTecTBeHHhiM Mogbopom. Ecam, Hanpumep, Y TOro MAM HHOTO
BHAa BO3HHKAA MYTalusA, OCOOEHHOCTH KOTOpOH HOCAT OGecroAesHbll
u Tem OoAee BpejHbIH JAA Hee Xapakrep, TO, KOHEYHO, OHa He coxpa-
HUTcs 4 norubeer B OGopbbe 3a cynlecTBOBaHME; HaNPOTHB, MYTaghH,

Puc. 114. Mymauna snomeprr —
clla @lyas.
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HUMEIOLIHe MOAE3HbIE H BbITOJHbIE JAAS HMX CBOHCTEa, OcTaHyres robe-
AUTECAAMHE B XU3HeHHOH 60opb6e M B KOHUEE KOHIOB MOTYT Ja#e BbITEC-
HHTb NPOM3BEAMYIO UX (OPMY.

Taxkum o6pasom, M1 BugHM, uTo Teopus Japsuna u Teopus ae (Dpusa
OTHIOAb He MCKAIOYAIOT OAHa JAPYryIO, a4 AMIIDb B3aHMHO JOMOAHAOT
apyr apyra. B Teopun ze-(Dpusa mpr umeem aero ¢ Bompocom
O [epBOM BO3HMKHOBEHHH HOBBIX 0COOeHHOCTeH y OpPraHusMoB, M OHa
penlaeT STOT BONPOC TakuM 0O6PasoM, YTO MoAOOHBIE HOBBIE M3MEHEHHA
BO3SHHUKAXOT OTHIOAZb HE MEJAEHHO M I[OCTENEHHO, a BHESalHO M Cpasy,
B BHJE TaK Ha3blBaeMBIX MYyTauuil, OCOOEHHOCTH KOTOpPHIX IIepesaroTCH
saTeM ¥ TOTOMCTBY. leopus JapBuHa NOYTH HE KacaeTcs IE€PBOro
BOMpOCa, a COCPEJOTOYMBAET CBOE BHEMaHME Ha INPOLEeCCe IBOMOLHH,
KOTJa HOBOE M3MEHEHHE YHe BO3-
HUKAO, NIPUXOAS K 3aKAIYEHHUIO,
YTO BCE TIOAE3HbIE JASi OpPraHH3-
MOB W3MEHEHHs 3aKpPelNAsIoTCA
€CTeCTBEHHhIM noibopom n 6aa-
rojaps 3TOMY BO3HHKAIOT HOBbIe
pasHOBUAHOCTH ¥ BUAbI. Japsuny
6BIAO> TOABKO HE3HAKOMO SIBAEHHE
MyTalluid, 1 OH HCXOJHA H3 ODbI-
KHOBEHHbIX MHJUBMAYaAbHBIX W3-
MeHeHMil, YTO, MOBHAUMOMY, He-
INPaBUABHO; B 9TOM OTHOIIEHHH
reopust 2¢ (Dpuza BHecra B sBO-
AWOUUOHHYIO TEOPUIO CYI1EeCTBEH-
HYIO NONpPaBKY.

Oauako, HackOABKO 4acTo 9
BCTPEHAIOTCA B  HPUPOAE BTH  Pye 115, Jea suga rxoiopaickoo myxa
BHe3anubie cxaqxeoﬁpasme M3- Leptinotarsa (1 u 4) » ux myraumun (2 u 3,
MEHEHHs] HAM MyTaluun, 4ToOBI 5 u 6).
¥nM MomHO 6BIAO mpHaBaTh H3-

BecTHoe 3Havewne? Mpl ynommmaanm yxe, 49ro OHM 6bBIAM H3BECTHDI
eme a0 ge (Dpusa, a BcAes 3a mOSBAGHHEM €ro KHUTM Takue My-
TallMH CTaA¥ ONHCHLIBATbCA BO MHOMXECTBE M NPU TOM Y Cambix pas-
AVYHBIX OPraHM3MOB. DB HacTosllee Bpemsi Mbl 3HaeM OYE€Hb MHOIO
COBEpIIeHHO TOYHO YCTaHOBAEHHBIX CAYYaeB BHE3ANHOTO NOSABAEHHAS HO-
BbIX (OPM Y CaMbiX pasAHYHBIX pacTeHHH, OCOGEHHO Yy CEAbCKO-
x03sHCTBEHHBIX ¥ CajOBbIX, Y KOTOPBIX HMX, KOHEYHO, Aerue HabAOAaTh.
B xuBOTHOM LapcTBe 3TO ABAEHHE ObIAO OGHApyKEHO BHepBbie Y Ma-
AEHBKOTO aMepHKaHCKOro kapropeapHoro myka Leptinotarsa, o6 onwi-
Tax C.BAHAHHEM Ha KOTOPOTO BHEUIHHX YCXOBHH Mbl Ve TOBOPHAH
{cm. ctp. 116). Ha puc. 115 usobpameno ga Buga sroro xyka (1 u 4)
M HX pasAHYHbIE MYTaUHH, JOBOADHO CHABHO OTAMYAIOUIHECS H JPYT OT
APYra ¥ OT HOpPMaAbHOH McxoJHO# (opmbl. 3artem nozo6HbIE ke BHe-
BanHble M3MEHeHHs ObIAM OOHapymeHbl Y JAPYrHX HaceKOMbIX, Y HeKo-
TOPBIX BBICIIKX XUBOTHBIX, HaNpHMep, Y Mblnefi u Boobme y pasaud-
HbIX [peJCTAaBHTEAEH KHBOTHOrO LapcTBa. Yaaroch o6HapyXHTb 3TO
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SAIBA€HHE W Y MHOTHX HH3MHX (QopM —rpubos, mpocreimmx, GakTtepwii,
Tak 4TO B HacCTOsillee BPEMA €ro HeAb3d He NPHU3HaTbh YpPEe3BbIdaiHO
IMUPOKO PaCTPOCTPAaHEHHbIM CPEAH CaMbiX Pa3AHYHBIX OPraHH3MOB.

Pa3 370 TaK, TO HEBOADHO HaMPAIIMBAETCA BOMPOC: OTYErO 3ABHCHT
TIOABAEHHEe MO0AOGHBIX HOBBIX (opM MAHM myTauuit? HekoTopeie mccae-
AOBATEAH CUHTAAU MpexJe, YTO OHM BBISHIBAIOTCA BAHAHMEM Ha Opra-
HU3MBI PasAMYHBIX BHEUIHUX YCAOBUII M Boob6llle okpyxaromeil cpeibl.
Cesasp mMexAy NOCAEAHMM W NOFBAEHMEM MyTauuii Ge3yCAOBHO HMMEETCH,
Tak KaK B HEKOTOPHIX OMbITAX yJaBaAOCh YBEAMYHTb HX YHCAO, NOJA-
Beprasi OpraHusMbl HeoObluHbIM AAs Hux ycaosuam, u y Je (Dpusa
B OJHM ToAbl MmyTauu#i ©Gbiao Goabme, B Jpyrue Mmesbme. O aHaxo,
3TH BHEIUHHE BAMAHHA MOTYT, NOBHAMMOMY, Auillb OAAronpUsATCTBOBATD
‘DoapmeMy HMAH MEHbUIEMY YHCAY NOJODHBIX ,,CKaukooDpasHbIX® H3Me-
HeHuil, UCTHHHAA kKe INPWYMHA MOABAEHMA MOCAEJHHX KPOETCA ropasio
ray6me — BO BHYTPEeHHUX CBoHCTBax camoro opranusma. Heo6xogumo,
g4706bl YTO-TO BHYTPH CaMOro OPraHHW3Ma H3MEHHAOCH, H TOABKO TOrJZa
OH HauyMHaeT NPOUSBOAMTH MyTajuu. Jlak cMmoTpeA Ha ato ae-Ppus,
H K N0J00HOH Xe TOYKe 3peHHA CKAOHAIOTCS Telepb OYEeHb MHOTHE
HCCAeJOBATEAH.

B uem uMeHHO COCTOAT TakHe BHYTpEHHHE H3MEHEHHSs CaMHX Opra-
HU3MOB, KOTOpbie OOYCAOBAMBAIOT Yy HUX NOABAGHME MyTalui, CKa3aTb
aosoabuo Tpyauo. (Oguako, HcCAezOBaHHA NOCAEAHErO BPEMEHH Je-
AQIOT OYEHb BEPOSATHBIM, YTO M 3J€Ch NMPHYHHA CKPbITa B TOM BelleCTBE
KAETOK, O KOTOPOM MbI yX€ He pa3 IOBOPHAH, HMEHHO B XpOMaTHHE,
ABASIOLIEMCS, KAaK Mbl 3HAeM, HOCHTEAEM HACAEACTBEHHBIX CBOMCTB Op-
raEmaMa. Jak Kak MyTalud BCerja HACAGACTBEHHBI, TO Yyke U3
OJHOTO 3TOTO MOXHO TIPEANOAOKHUTb, YTO B MX NOABACHHH JOAXER
6bITh TaKk HMAM MHAYe 3aMellaH XPOMATHH M €r0 OTJASAbHOCTH — XpPOMO-
sombl. U, gelicTBuTerbHO, HCcAezoBaHEE B STOM OTHOMEHHM MyTaumik
SHOTEPb! MOKA3aA0, YTO Yy HEKOTOPBIX M3 HHUX YHCAO XPOMO3OM OTAH-
yaeTca OoT OOGBIYHOrO JAAS HOTepbl AaMapKa 4HcAa: MocAejHee B KAeT-
KaXx ee TeAa paBHo 14, y ruraurckoli xe sHOTepbt — 28, y mIHPOKO-
AMCTHOH ®HoTeppi—15 u T. 4. Beposrtao, y apyrux ¢opm Aero xa-
caercid MPH ITOM HE M3MEHEHHMs YHCAA XPOMO3OM, a AMIIb OTJEAbHOTO
y4YacTka TOH HMAM HHOH XPOMO3OMBI, YTO TeMmepb TaK#ke NOYTH JOKA3AHO
AAS - HEKOTOPBIX (OPM, — CAOBOM, CBHA3b MeEXJY NEPEerpynnupoBKaMi
B XpOMaTHHE M NOsABAeHHEeM MyTauufl HecomMHeHHO umeercs. Koreuno,
¥ 9TH HaOAXOJEHHA OTHIOAb €leé HE PEeIlalT JAaHHOTO BOIPOCa, a AMIIb
HaMedYaloT MYTh JAS €ro paspeueHus.

TakoBo B HacTOsiEe BPEMs MOAOKEHHE BOMPOCA O INPOHCXOMACHHR
OPraHU3MOB, MAH SBOAIOUMOHHOH Teopuu. Mbr momem, Takum obpasom,
CYHMTaTh NPOYHO YCTAHOBAEHHBIM, YTO BECh COBpPEMeHHbIH MHP XHBOT-
HbIX M PACTEHWH He NOSBUACH Ha 3eMAe B rOTOBOM BHiJe Cpasy, a BO3-
HHK TIOCTENEHHO NyTeM MEJACHHbIX HM3MEHEHHH HMAM »BOAOLUHM U3 6o-
nee npocTbix Gopm. Bcee Tumbl MUBOTHOTO LapCcTBa M FAABHbIE OTJEAb
PAaCTHTEAbHOTO CBSi3aHbI Mexy coboif KpPOBHBIM POACTBOM — POACTBOM
0 NPOMCXOXJEHHIO OT OOWMX NMPeAKOB, M Halla CHCTeMa OPraHW3MOB,
pasMelleHHe HX [0 PAa3ANYHBIM CHCTEMAaTHYECKMM TIpyIaM, CAYXKHY
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AHLIb BBIDAKEHHEM DasAMYHBIX creneneit atoro poacrea. Ornecenne
ABYX BHJOB K pasHbIM pOJaM MAM CeMeilcTBaM TOBOPHT HaM, 4YTO
Yy HHX HMEACH CPaBHHUTEABHO GAu3KHH (B EOAOrHYECKOM CMBICAE BTOro
croea) oOwmMi NPEjOK, €CAM #E OHH OTHOCATCA K pasHBIM KAaccanm
¥WAM THMaMm, TO ux ofiasa ucxojHad (opMa CyILeCTBOBaia Korja-To
OYyeHb JaBHO, KOrJa 3TH BbICIIHE CHCTEMAaTHYECKHE TPYNIbl €lle He
obocoburuch Apyr or gpyra. K Bce xe aame maubGoree ygareHHble
Apyr OT Jpyra Tenepb KHBOTHBIE HAM pACTUTEABHblE (QOPMBI HMEAH
koraa-To ofwux npeaxos, nbo MHOroe 3acTaBASET JyMaTb, 4YTO BCe
OHH pasBHAMChD u3 obuero xopusa. Jame 6onree TOro: NOBHAUMOMY,
H XMBOTHOE H PAacTHTEAbHOE LapCTBO CBsf3aHbl Mexdy coboit TakuMm ke
obmuM POACTBOM, T. €. M OHM HMEAH KOorga-T1o oOuux mnpeikoB Bpoze
HEKOTOPBIX COBPEMEHHBIX NPOCTEHINHX, Yy KOTOPBIX M Tenepb Ocoben-
HOCTH XHMBOTHOH M PaCTUTEAbHOH KAETKH NepeMellaHbl APYr ¢ APYroM.
Mozuo gymarb, yTO myTeM pacXOXAEHUs INPUIHAKOB M3 Takux gopm
W MPOM3OIIAM, C OZHOH CTOpPOHBI, BCe KHUBOTHble, a, C JPYroiH, Bce
pacTeHus, a HX OoOWMM mpejkaM HpejllecTBOBAAM KOrja-To eile 6o-
Aee mpoctbie topubt. (Oanako, BCe T TNPEATIOAOMEHUS, & TaKke
H APYTHE O XOJ€ 3DBOAIOLHMH pPasSAHYHBIX KHBOTHHIX H PACTHTEAbHBIX
rpynn AAsi Hac y#e MEHEe HHTEPEeCHbI: BaKHO AHILIb CYlIeCTBOBaHMe
BBOAIOLUHM OPraHUSMOB B LEAOM.

Bonpoc o npoucxozxaennnu weroBeKa.

Crporo rosops, Mbl MOTAM 6bI Ha 3TOM M 3aKOHYHTb HACTOSILYIO
rAasy, Tak kak BONpoc 00 3BOAKOUHWM OPraHH3MOB HaMd Ooaee Hax
MeHee BBIACHEH, a PacCMOTPEHHE IPOHCXOXACHUA OTJAEAbHBIX MpejcTa-
BUTEASH MMBOTHOTD M PACTUTEADHOIO IapcCTBa OTHOCHTCA YHXKe He
K obwell GHoAOTHMH, a K CHelHaAbHbIM GHOAOTHYECKHMM JAHCUHNAMHAM —
soorornu ¥ Gorammke. (Oguako, ecTb (PopmMa, IO OTHOWEHHK K KOTO-
pofi 3TOT BOmPOC CAeZyeT MNOCTaBUTh OTJEAbBHO — HE IOTOMY, 4YTO OHa
sIBAsETCA KakMM - AMOO HMCKAIOWeHHeM, a B CHAY TOrO, YTO HMEHHO 3Ta
¢opma ocobeHHO AAd HaC HHTepEeCHa, U Takoii GopMoll sBAseTCs, KO-
HeyHo, cam deaoBek. Ckamem NO9TOMY, B 3aKAIOUEHHE, HECKOALKO
CAOB O MPOMCXOMJIEHHHM HYEAOBeKa.

Uro uyeAoBek ABAAETCA OJHHM U3 BHAOB MHBOTHBIX H, B YaCTHOCTH,
OTHOCHTCSI K KAACCy MACKOMUTAIOWIWX, HE MOXET BO36yKJaTb, KOHEHHO,
Hukaknx comuenni. Fue Aunnell ycraHoBma aas weroBeka ocobbiit
poa Yerosex (no-aaremmu Homo) ¢ Bugom Homo sapiens, T.-e. Henosek
MyApblii, ¥ OTHeC €ro B OJHH OTpAk ¢ ofesbsHaMM, JaB STOMY OTPAIY
HasBaHHUE MPHMAaTOB, T.-€. MNEPBBIX, KOTOPOE COXPAHUAOCH 3a HHMH
¥ B HacToAllee BpPeMd.

Orpsiz npumaToB pacnajaercs Ha jBe TIAABHBIX TPYNIBI, KOTOPBIE
MoxHO Hassath o6espsanamu Hosoro Csera u o6espamamu Craporo
Ceera. O6espannt Hosoro Csera, naceasromue Cpeamioro u FOxuyro
Amepury, croaT no ceoefi opramusaumn Hume obesban Craporo Ceera,
pacnpocTpaHeHHbix B Adpuxke n B roxmoit Asuu. Kpome Toro, no
BCEM CBOMM OCOOEHHOCTAM NOCAEJHHE CTOAT ropasjio OAmxe K dero-
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BeKYy, H OCOOEHHO 3TO CHpaBeJAMBO JAA Bbicwieidl rpynnsl obespsH
Craporo Ceera, Tak HazbiBaeMbIX yeAOBeKoOGpasubix obesban. [locreg-
nue obpasyloT ocoboe cemelicTBO, K KOTOPOMY OTHOCATCH Hauboaee
KpynHble (OpMbI M3 COBpeMeHHnX 06espsan—rub6oH, opaur, muMnaHse
M TOPHMAAA, MPH 4eM NepBble ABa M3 HUX BCTPEYAlOTCA B IOrO-BOCTOY-
Ho#t Asum, a ase gpyrux (mmMOaHse M OPHAAA) — B DKBATOPUAABHON
yactu Adpuku.

Oco6enso cuabHO cx04CTBO BTHX yeaoBekoobpasHbix 06es3baH C de-
AOBEKOM BBICTYNIaeT Ha CKEAeTaX, €CAH HX DaCNOAOKHUTL B OJUH pAJ,
KaKk 3TO BHMJHO Ha puc. 116, roropwii mpescrasaser coGoil cHu-
MOK C B3K3EeMOAAPOB, HaAXOAAIMXCA B OJHOM AOHZOHCKOM MV3ee.

1 2 3 4 5

Puc. 116. Creaemot uerosexoobpasmsiy oSesvan u ueaosexa: 1—ru66ona, 2—opaura,
’ 3 — wummanae, 4 — ropuarni, 5 — uerosexa.

3aech ke 6pocaroTcs B rAasa ¥ HEKOTOPBbIE CIEUMAAbHbIE OTAHYHA
yeAOBEKA OT 3THX O0e3bsiH, CTOAWME, TAABHEIM 06pa3oM, B CBS3U C €ro
NPHCNOCOOAEHMEM K BEPTHKAABHOMY IOAOKEHHMIO: OOAbmIafg ZAMHA HOT
0 CPAaBHEHHIO C PYKaMH, TO, 4TO OOAbWOH maAel] HOTH ¥ YeAOBEKa
HE NPOTHBONMOCTABASETCA JAPYIrUM, Kak y HEro Ha pykax, a ¥y obeabsax
M Ha HOrax, BepTHKaAbHOCTb MO3BOHOYHHKA, OHoOAee CHABHOE pa3BHUTHE
MO3roBOH wacTH uyepena 3a cYeT AMUEBOH, KoTOpasd y 00esbAH BbliaeTCA
B BHJe MOpinl. K sTomy mnpucoejunsetrcs 60Aee CHAbDHOE pa3BHTHE
rOAOBHOI'O MO3ra, HEJOpa3BMTHE Ha TeAe BOAOCAHOIO MOKPOBA H PAZ
Apyrax npusnakoB. (OgHako, 8TO OBCTOATEABCTBO COBEPUIEHHO II0-
HATHO, H60 ecAu 6Bl MOoAOOHBIX OTAMYHI He OBIAO, TO YEAOBEK H He
ObIA 6bI yeAOBEKOM, a ObiA 6bl TOAbKO 00e3psHOH, a2 K TOMY Xe YHCTO
aHATOMMYECKHE Pa3AMYHUA €ro OT YeAoBekooOpa3HhIX 06e3bsiH mo cyile-
crBy He ocobenHo Beauku. [locaeznee BuAHO Xx0TA 6BI M3 TOrO, 4TO,
110 BBIYUCAGHHIO OJZHOTO aHaTOMAa, MOXHO HacuMTaTh okoao 130 oco-
GeHHOCTEl, OTAMYANOIIMX 4YeAOBeKOoOOpa3HbiX o06e3bsH OT HUSUHX



BOIPOC O 10UCXOKAEHWH YEAOBEKA 201

06GespsAH, a2 H3 HUX He MEHee CTa BCTpedaeTcad M y 4eaoBexa. C Toukm
"3peHus CHCTEMATHKH poJ JeAoBeR CTOMT pAJOM C 4eAOBeKOODpasHbIMH
obesbAHaMH M ero, camoe 6OOAbllee, MOXHO BBIJEAUTh B ocoboe ce-
MEei.CTBO OTpsja NPHMAaTOB.

Mpl oTmMeuaru Bbile, UTO OTHECEHHE ABYX MAM HECKOABKHX BHJIOB
K ABYM pa3siAH4YHBIM poJaM HAM cemeficTBaM roBOPHT 3a TO, YTO Y HHX
HUMEACH CPaBHUTEeAbHO OAM3KHET 06wl npejok, — 0TCI0Ja SACHO, 4TO
M YeAOBEK JOAKEH MMeTb ofilee IIPOMCXOXKIEHHE C YEAOBEKOOGpa3HbIMU
obespsiHaMH, T.-e. 0Da 3TH cemeficTBa JOAMHDI NPOHCXOJWTb OT Ka-
Koii-To obueir ucxoguoii opmbl, musBmeHh mpu ToM B HE OCOOGEHHO
OTJAACHHYIO OT HAC TeOAOTHYECKYIO 3noxy. [lpunucbiBath yeroBeky
kakoe - AH6o ocobeHHOE MPOMCXOMIEHHE MO CPABHEHUIO CO BCEMH ApPY-
UMK OPTaHH3MaMH HET PeUIMTEAbHO HHMKAaKHX OCHOBaHHl.

H, aelicTBuTeAbHO, BCe, YTO HaM H3BECTHO O CTPOEHMHM YeAioBede-
CKOTO TeAa M O ero PasBUTHH, PEUINTEABHO CBHAETEABCTBYET B NOAb3Y
TaKOr'0 € 3BOAILHOHHOTO NPOHCXOXJEHHS HeAOBeKa, Kak M BCex Apy-
rUX AUBBIX CymecTB. YTo6bl He BZaBaThCA B JETAAM, AOCTATOYHO
yKasaTh Ha pAJ PYAMMEHTapHbIX OPraHOB B YEAOBEYECKOM TEAE BpOJe
YNOMMHABLIETOCA BbiIIe 4YepBeoOPasHOTO OTPOCTKA CAGMOH KHIIKH
{prc. 106), sy6oB MyZpocTH, OCTATKOB BOAOCSHOTO NMOKPOBa, PYAHMEH-
TOB XBOCTOBbIX MNO3BOHKOB M 13-off mapn pebep u T. n. Cioga me
OTHOCATCS TaKHE YHCTO 3apoJbllieBbieé OpPraHbl YeAoBeKa, Kak xabep-
Hble LleAM Ha uaBecTHOH cragum passutus (puc. 107) u mmoroe jpy-
T0€, YTO YEAOBEK MOTI' NOAYYHTb TOABKO OT CBOMX Ooree OAMBKHX HMAM
foree JareKHX MPEIKOB.

Boo6we sapoibimeli yeroBeka Ha 6oAee PAHHMX CTAZMAX PAIBHTHUA
COECPIIEHHO HEBO3MOXHO OTAHYHTL OT 3apojbliiefi MHOTHX JAPYIHX
MACKONMHUTAIONHKX, YTO TaKke CBHAETEAbCTBYET, KaK Mbl BHAEAH Bbllle,
o6 ux obmem mnpoucxomierun. Eiue mHTEpecHee TOT (aKT, 4TO MHo-
THE pasAHYHMA YEAOBEKa H 4YeAOBeKoOOpasHbiX 00e3bAH CrAamHBaIOTCA,
€CAH OT PacCMOTPEHMA HX Y B3POCABIX hopM TIepefiTH K OYEHb MOAO-
ABIM AETEHBINAM HAH K 3apojblllaM HE3aJO0ATO A0 HX pPOXKIEHHSA.
Hanpumep, uepen MOADJZOro J€TeHBIIa OpaHra HAH FOPHAABI rOpPasio
6oAblIe HaNOMHHAET 4Yepen 4YeAOBEKa, YeM 4Yeper B3POCAOTO oOpaHra
. MAH TOPHAABI, PYKH ¥ pebeHka mepej caMbiM €ro BhIXOJZOM M3 UpeBa Ma-
Tepu OAHOH AAMHBI C HOraMH, a A0 TOr0, Kak y ofesbsis, JAHHHEE HOT,
Ha HOraxX 4eaOBe4YecKHX 3apojbiueii 6Goabmoit maren npoTuBoOMNoOCTa-
BASI€TCA OCTaAbHbIM, M Jake Yy HOBOpPOXKAEHHOTO pebeHKa OH ropasjzo
noJBHAKHEE, YeM Y B3pOcAoro, ¥ T. 4. (CAoBoM, JakTOB B INOAb3Y 9BO-
AIOLHMOHHOTO MPOHMCXOXJEHHA 4YeAOBeka BooOmE M H3 OAHOTO KOPHA
¢ yeroBekoobpasHbiMH 06e3bsHaAMH B YaCTHOCTH, MMeeTCS 4Ype3BblYalHO
muoro. JAer 50—60 ToMy Hasaz npu peuIeHMM 3TOTO BONPOCA IPHUXO-
AHNAOCB OCHOBBIBATBCA AMIIb Ha MOZOOHBIX (DaKTax, 4YTO HE IIOMEIaA)
JapBUHY M psAAy APYrMX YYEHBIX BbICKA3aTbCsi MMEHHO B DTOM CMBICAE.
»Obespsanbl, — nucar JapsuH, — pasjeAMAHCh € TEUYEHHEM BPEMEHH
Ha gBe Goabmux Bersd: o6espsn Hosoro u Craporo Ceera; or no-
CAE€ZHHX X€ IPOMU3OIIEA B OTAAACHHbIK MEPHOJ BPEMEHH H YEAOBEK —
Yy40 H CAaBa mupa“,
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Oanaxo, Bce aTH (haKThl HOCAT He NPAMOH, a KocBeHHbHf XapakTep:
Te, KTO YIOPHO CTOAT Ha TOM, YT0 B BHJAY BaXHOCTM JAaHHOrO BOMpOCa
HYXHO NpAMOe JA0KasaTeAbCTBO, BrnpaBe TpeboBaTb M MOCAeJHEro; Ta-
KHM iK€ JOKa3aTeAbCTBOM MOiKeT ObITh AHIIb CBHAIETEABCTBO BbIMEpPIUHX
AKHUBBIX CYILECTB, T.-€. OTKPbITHE TaKHX KCKOMNaeMmbix ¢(OpPM, KOTOpbLIE
HarAfigHO [IOKAa3bIBAIOT, KaK II\a 3BOAKUMA YeioBeKa H3 obesbsHo-
noa06HBIX IPEeAKOB, NOJOOHO M3BECTHOMY y#x€ HaM pAAY NPEAKOB Ao-
majgi. Bo Bpemena Japsuna TakHxX TIPAMBIX J0Ka3aTEAbBCTB €lle He
6b1r0, HO TENEpPb Mbl HAXOAMMCA B ropas’izo AyulleM MOAOKEHHH M MO-
KEeM KOe - 4YTO Cc000-
wuTh ¥ 00 HCKOMae-
MbIX AMOZAX MAH OAu3-
KHX K HHM (opMax.

Aer cro Tomy Hasaa
CYIIeCcTBOBaAQ  [IpOY-
Hoe ybexjeHue, dTO
YEAOBEK MHA TOABKO
B COBPEMEHHYIO 3NOXY
M YTO HCKOMaeMoro
YeAOBEKa He cyue-
creyet. Oguako, cxopo
210 ybexeHue CHABHO
nokoaebarocs Haaro-
Aapa psAjy HaxoJAOK,
KOTOPbIE YAAaAOCh CJe=
AaTb B OTAOMEHHAX
CaMoro NoCA€ ZHero no

BpEMEHH TNepuosa He -
Puc. 117. Yepen nepsoboimnoro uesosexe ua Aa a- oo apbl,  Mpesule-
neap = o = Cen.

CTBYIOWIEro COBpEMeH-

Holt anoxe. IJTOT me-
PHOA HOCHT Ha3BaHWE YEeTBEPTHYHOTO HAM AEJHMKOBOTrO, Tak Kak B 60ab-
weit wactu EBponbl rocnoicTBoBan B TO BpEMS JOBOABHO CYPOBBIH KAH- .
MaT H GOAbIIHE TMAOUIaZHM CTPaHBl OBIAH MOKPBITHI AbJAOM, Kak Tenepb
B NOAApHBIX CTpanax. Flmenso B orAOmenusax »TOro mepuoja Kpome
OCTATKOB MMBIIMX TOrZa KPYOHBIX MAEKOMHTamOWux (MaMoHTa, BOAOCA-
TOTO HOCOPOTa, THFaHTCKOrO OA€Hs, 3y6pa M APYrux) yAarocb o6Hapy-
XHTb uYpesBbluaiiHo rpyb6o objeraHHble KaMeHHble OpYAMA, KOTOpbIe
MOrAM 6BITh HM3JAEAMAMH TOABKO HYeAOBEKa HAH OAHSKOrO k HeMy cyiue-
ctea. (gnako, J0ATO€ BpeMsa OCTATKOB CaMOro YeAOBEKa HE YAaBaiOCH
OTBICKATD .

B 1856 roay B soaune Heangepa B ['epmanuu 6biau xaiigens yacru
CKeAeTa, B TOM 4YHCAE€ OOAOMOK uepemna, NpHHAAAEHKABIIHE HECOMHEHHO
YeAOBEKy, HO OTAHYABIUHHACA OT COBPEMEHHbIX YE€PENOB JOBOABHO 3a-
METHbIMM OCOGEHHOCTAMH. |OAKOBaHME 3HaYeHHs ®THX OcobeHHocTei
BHI3BAAO OXHBAEHHBIH CIIOp, KOTOPHIH JOArO OCTaBalcs HEpEIIeHHbIM,
I0ka B CaMOM KOHIIe [POLIAOrO CTOAETHS, & TaKike B Hayale HbHell-
HEro He yJaioChb CJeAaTh ISAOre pAja INOA0GHBIX HAXOJOK, MPH TOM
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ropasio Ayduleidl COXpaHHOCTH, IOCAE M3y4YE€HHs KOTOPHIX CTaAO COBEp-
WIEHHO $ICHO, YTO Mbl HMEEM 3J€Chb AeA0 C OCTaTkaMu 0coboro Buaa
YyeAOBEKa, MMBIIEro B EBpone B 4eTBepTHYHbIH NEPUOJ H OTAHYABIIE-
rocsi OT COBPEMEHHOI'0 HYEAOBEKa JOBOABHO PE3KHMMH OCOOEHHOCTAMH.
JTOT BUJA HCKOMAEMOro 4YeAOBeka MOAYYHA HasBaHue nepsobuiTHOre:
yeroeka— Homo primigenius u, Takum o6pasoM, y4aroch YCTaHOBHTD,
yro pos Yerosex (Homo) sakarouan pawvme u Apyrue BHADL

OauH u3 HauAyylule COXPAHMBIUMXCH YEPENOB DTOr0 JPEBHErO BHAA
yeAoBeKa u3obpaxeH Ha Hamwem puc. 117, a Ha puc. 118 mbi BrAMM
CpaBHEHME MepeJHHX OTAEGAOB Yepena coppemeHHOro ueioseka (Homo:
sapiens) —2, nepso6uiTHoro yeaoseka (Homo primigenius)—3 u mum—

-

Puc. 118. Auyesan uacmov wuepena mmmnanse (1), nepsobbirsoro
yenoseka H3 Aa Illamean-o-Cen (3) u cospemennoro espo-
neiiga (2).

nauze — 1. He ocramasauBasce Ha jJeraasnx, caAejyer OTMe-
THTb, YTO Ha 4epene mepBOObLITHOrO YeAoBeKa O6pocaloTCA B raasa:
CHUABHO pa3BUThie HaJ6pOBHBIE AYTM HaJj TAas’HHIAMM, Kak V BbICIIMX
obesbsaH, A00 MOJHMMAEeTCA Tak #e, KaKk Yy MOCAeIHHX, JOBOAbHO TIOKAaTO-
K NAOCKOMY TEMEHH, KOTOpPOEe CHOYyCKaeTcd TOX€ NOKATO K 3aTbIAKY,
AMLO OTAHYAEeTCA CHADHBIM BbHICTYMaHHEM YEAIOCTEiH, HAMOMHHAA CKopee:
3BEPHHYIO MOPJY, HHEHSAA YEAIOCTb XapaKTepPH3YeTCHd OTCYTCTBHEM Bbl-
Aalolieroca y Hac Telmepb NepejHEro yraa, CTOSIIEro B CBA3M C Hameit
CmocoOHOCThI0O K YAEHOPA3JEAbHGH peud, KOTOpasi, BOSMOKHO, elle OT--
CYTCTBOBaAa y ®THX mepsobbitabix Atozefl, u 7. 4. CioBom, mo Bcem
CBOHM OCOQEHHOCTAM TNOCAEZHHE COCTaBAAAM OCODBIH BHJ, DNPH ToM
croAluii Ha ropasjo 6oiee HHUBKOH CTYNEHH PA3BHUTHUA MO CPABHEHMIO:
¢ COBPEMEHHBIM YEAOBEKOM.

Oauaxo, HenpaBHAbHO JAyMaTb, uro 3T0T Homo primigenius 6b1A
npambiv npeaxom Homo sapiens, u6o Tenepnp ygaroch OGHapYKHTH CAOH,.
B KOTOPBIX OCTATKH TOr0 M APYroro BCTpedaloTcs psiioM APYr € APYTOM.
[Topmaumomy, oTHOmIeHHe BTHX ABYX BHJOB HYXHO NPEACTABHTb cebe
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‘Tak, 4To o06a OHM, Kak BooOlle -BMABI OAHOrO POJa, pPasBUAWCD M3
0fLIEr0 KOPHA, HO OJMH M3 HHX, MMeHHo Homo sapiens, meperxai
B CBOEM pasBHUTHH Jpyroii, GoAree mmBoTHOmozobHmIH, T.-e. Homo
primigenius. DBaarosaps stomy o6cTosTeABCTBY nocAezuuii 6biA moGe-
mjeH B Gopnbe 3a cyllecTBOBaHHEe MEPBBIM M BbiMep 6e3 ocTaTka, Kak
BEIMHPAIOT H HCYe3al0T BCé MEHee COBEpIIEHHbIE M MEHee INpUcnocob-
AeHHbie (QoOpMbI, yCcTymas MmecTo Ooaee coBepmeHHbIM M Ooaee mpu-
CTIOCOOAEHHDBIM .

Takum o6pasom, Homo primigenius npuragzreman x oguoMy pozy
< cospemensbiM Homo sapiens, u oTkponiTHe OCTATKOB 5THX TEpBOGHIT-
HBIX AOJefl elle He pa3pemlaeT BOMNPOCAa O MPOHCXOXKAEHHH HeAOBeKa.
Ars nmocaegnedl nean OCoGEHHO HHTEPECHBI OCTATKH APYrofi (opmbl,
HafizeHHOHl TpHALATL AET TOMY Hasaj Ha ocTpoBe SlBe u noayumBmeil
AatuHCcKOe HaszBauue Pithecantropus erectus, uro 3mauur o6espsHoue-
AOBEK IPAMOCTOALIMH,

Ha 6epery oamoli peuykn, B CA0OfAX, OTHOCAIIMXCA K CaMOMY Jpe-
BHEMY OTZEAY 4YeTBEpPTUYHOrD Mepuoja, roAAanzckuii naryparuct Jobya
obHapyHUA KYCOK KPBINIKA Yepena, TPH KOpeHHbIX 3yba H 6Geapenyio
KOCTb, IPHMHaJAeXaBIINEe, NOBHAMMOMY, OAHOMY H TOMY iK€ CYILECTBY.
Kak Buaso no uepensoit kppinke, usobpaxennoit Ha puc. 119, zaxe nepro-
OBITHBIA YEAOBEK HE HMEA TaKOro IIAOCKOTO Yepena H B 3TOM OTHOIIEHHH
AaHHbIi OCTaTOK CTOHT ropaszo Gamxe K yepeny IIMMIIaH3e MAH JApyroHt
yeArOoBeKOOGpasHoit 06e3bsHbl. 10 Xe camMOe MOXHO CKasaTh [pO MajeHHe
Aba u HaiOpOBHbIE AYIH, KOTOPbIE TaKkKe CHAbHO COAMAAIOT SBaHCKYIO
Haxozky Arobya ¢ uepenamu He YeAoseka, a obespsin. (auako, Korza
AJwbya onpejeinr npubAHAUTEAbHBIE O6beM uYepenHOW MOAOCTH MAHM
BMECTHMOCTb epefa y 3ToH Hax0AKH, TO OKa3aAOCh, YTO OHAa 3aHHUMAaeT
KaKk pa3 [POMEXKYTOYHOE NOAOKEHHEe Me#Jy BEAMIHHAMM, XapaKTepPHbIMU
AAst 00e3bstH U JASl uYeAOBeKka; y ueroBekoobpasHeix obesbsH BMecTH-
mocTs uepena He npesbrmaer 600 kybHuueckux CaHTHMETPOB, Y YeEAO-
Bexa soime 1.000 xy6. e (1.200 xy6. cM y mepBOGbITHOrO “YEeAOBEKa,
A0 1.500 xy6. cm y emponefiues), a y sBaHCKOH HaXOJKU OHa PaBHA
npubausurerpo 900 ky6. cm.

baarozaps Bcem aTuM ocnﬁemﬁoc'rﬂm Jwbya e MOr mpunucaTh AaH-
‘HOTO 4Yepena HH KaKoMmy - HHOyAb BbIMepiieMy BHAY YEAOBEKOOOGpa3HbIX
-06esbaH, HH OCOOOMY BHJAY Ye€AOBEeKa, M MPH3HAA €ro HpHHaJAAKaB-
MM NOPEeACTABUTEAI0 0OCOOOro poja, CTOSBILEro MO CEpejHHE MEXAY
BBICIIMMM oOOe3bsHAMM M HYEAOBEKOM, OTKyJa M €ro pojOBOe Ha3Ba-
HHE — MUTEKAaHTPOMN, T.-e. 006e3pbAHOYEeAOBEK.

Buaosoe Haspanne jJanHOH (popmbr — erectus, T.-e. npaAMocTosAmIMH,
AaHO Ha OCHOBaHHMH cTpoeHHs OeipeHoii xocTH, KOTOpasi, KaK BHAHO
yxe no ee BHemHemy BuAY (puc. 119), moraa npusazrexaTb TOABKO
'CYLIECTBY, XOJHBIIEMY BEpPTHKaAbHO, Ha JBYX HOTax, Kak YEAOBEK, a He
Ha yeTbipeX, Kak o6e3psHbl.

Kak ®e MoxHO cMoTpeTh Ha 3TOro 06e3bSHOYEAOBEKA, T. €. KaKOBO
3Hauenue aTo# Qopmbl? Muenus Ha 5TOT cueT HECKOABKO PACXOAATCA:
OAHH BHUJAT B HeM HanGoaee YeAOBEKOMOJOGHYyI0O 06e3bsHy, ApPyrue —
kpafine 06€3bAHOBUIHOIO YEAOBEKa, TPETbH, HakoHey, BmecTe ¢ Jrobya
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CKAOHAIOTCH K TOMY, 4TO NMTEKAHTPON €CThb NMPsMOH DPEJOK YeAOBeka,
T.-€. mepexosHaa (opma oT 0besbsH K yeaoseky. Bnpouem, aTo pas-
AHYHE BO BslAfjaX Ha 3HayeHue NUIEKAHTpPONa HE OCOOEHHO BEAHMKO]

Puc. 119. Rocmu MumexraHmMpona: WePeNHaA KPHIUKA, KOPEHHOA 3Y6
1 Gegpenas xocrp (B 4BYX noromeHnsx).

eCA# Jake TNPU3HATD, YTO MNHUTEKAUTPON HE NPAMOH TNpejoK Yeio-
BeKa, TO, BO BCAKOM CAyyae, 8TO Hauoree GAM3Kas K TaKOMY INpeJjKy

dopma, KOTOpasd HArASAHO MOKa3blBaeT, Kakoil, NPHOAHM3HTEAbHO, OGAHK
UMEeAa H Ta HCXOAHasA (popma, M3 KOTOPOil pa3sBHAHMCH NEPBbIE NPEACTar

BHTEAH poJa YeaoBek.
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ConocraBum Telnepb OTAEAbHbIE YASHBI pAga
Heaosekoobpas-  Pithecanthropus ~~ Homo Home

—

" Hble 0besbAHDI erectus primigenius saplens

APYyrT C APYroM, M Yy Hac NOAy4YHTCH Tpebyemasa lenb MNepPexojoB OT
«00e3bfgH K YEAOREKY, BpPOJe YNOMHHABIIEroCs Bbllle pAja NPEeJKOB AO-
maan. Cpesnne 3BeHbs 3TOro psja yise BbIMEPAM, KaK BBIMUPAIOT BCe
nepexojnpie (OPMbI, HO OTKPBITHE HX OCTAaTKOB B HCKOMa€MOM COCTOS-
HHM HarAsSIAHO CBHJETEABCTBYET, YTO M YEAOBEK IMPOHM3OLIEA YHCTO 3BO-
AIOUAOHHBIM MYTEM, Kak M Bce BooOlle opraHH3MbI.

IlyTn spoaronmn geaoBeweckoro pojga.

KakoBpt e 6biAM T€ NYyTH DBOAIOLHH YEAOBEYECKOTO poOJa,
KOTOpBIE NPUBEAH €ro OT CTajHuH, OTBEYaIOlleH COBPEeMEHHBIM YeAOBEKO-
©06paszubpiMm obe3pAHaM, K TOMY COCTOSAHHIO, Ha KOTOPOM MbI HaxXOJUMCH
Tenepp? Pas ueAoBEKR NPOH3OMEA TEM KE DBOAIOLMOHHBIM NyTEM, Kak
u BCce BoOOEe OpPraHU3MbI, TO HEe MOMeT OBITb COMHEHMi, 4YTO €ro aBo-
AWLHA VIpaBAfAACh TeMH #Ke @daKTopaMd, KakK H B3BOAIOUHA BCEX
Boo0O1Ie KHBBIX CYLWIECTB, H cpeiu dTHX (aKTOpPOB TAaBHas POADL IPH-
HaJASKUT MyTauuaM M nozbopy.

MYyTaluuAX y 4eAOBEKa M3BECTHO OYEeHb MaAO, 4TO IPH ero
MEANCHHOM pa3sMHOXKEHHH, a O0COOEHHO TNPH HEBO3MOMHOCTH CTaBHTb
Haj YEAOBEKOM ONBITHI, BIIOAHE MOHATHO M 6e3 JAMHHBIX OO0DBACHEeHuM.
‘O aHaKo, HECOMHEHHO, psig ocobeHHOCTEH Y YeAOBEKA MPOU3OILIEA TEM HKe
MyTallHOHHBIM NyTEM, KaK OHM BOSHHKaIOT y BceX opraHusmoB. Mm
3HaeM, HamnpuMmep, YTO Y BCEeX JOMAIIHUX MUBOTHBIX CYIUIECTBYET pPAJ
Pa3’AMYHO OKpAIleHHbIX IN0POJ, NPOM30INEAINX TMyTeM MyTauui or
obwelf MM BCEM HCXOJHOH JuKOH OpMbl. TOYHO TaKKe PAIAMUNA
B LBEeTe TAa3, BOAOC H B JPYruX INPH3HAKaX, OTAHYAIOIIUX OTJAEADbHbIE
pachl H IA€MeHa YeAoBeyecTBa, UMEIOT HeCOMHEHHO TaKoe Xe IpoHcC-
xoxaeHHe. Daarogaps wMyTraumsiM B YeAOBEYECTBE MOABAAIOTCSH, Be-
POATHO, M Tenepb HEKOTOpble ypoJCcTBa U HOAE3HM, KOTOPbIE HOCAT Ha-
‘CACACTBEHHbBIH XapakTep, Kak, HanpuMep, IIECTHIIAAOCTb, HEKOTOpbIe
KOKHblE M HepBHble 3ab6OAeBaHHA W T. J.

Oanako, ewe 60AbWAs pOAb, YEM MYyTaudaAM, HPHHajA€Kara IPH
DBOAIOLMH YeroBeka moA1060py, Tak Kak TOAbBKO OH MOr 3akpe-
MHTb KamJoe ' NOABAAIOLLeecs BHOBb HAaCAEACTBEHHOE H3MEHEHHE, €CAH
oHO 6bIAO noAesHO aAA ero obaagarenefi. He cayuwafino, komeuwmo,
YeAOBEYEeCKHE MAeMeHa, KHUBYLlMe B SKBATOPHAaAbBHBIX CTPaHax, COxpa-
HHAM 4YepHbIi IIBET .KOXKH H TrAas, OCOOEHHO BBITOJHBIH MPH APKOM
‘OCBEIIeHHH B TPOIHKAX, a NPEJCTABUTEAH CEBEpPHbIX pac MMerT OOBIYHO
6enOKypble BOAOCHI M CBETAble I'Aasa, XOTH, KOHEYHO, OZHHAKOBO BO3-
MOHO, YTO Kaxjas U3 MoJobHbIXx (GOPM MOrAa MYTaLMOHHBIM NYyTeM
BOBHHKHYTb KaK Ha ceBepe, Tak H Ha lore. DBausuue cpeapl Mrpano
TIpH STOM TOXKE M3BECTHYIO pPOAb, HO OTHIOZb HE Ty, KOTOpPYIO eff
TPUNHCBIBAAM paHbIIE: cpeja H3MeHseT, npaeia, obwwuit obauk opra-
HMH3Ma, HO ®TO H3MEHEHWE He AEAAETCH HAaCACACTBEHHbIM. YuacTHe
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oxpyxamouleii 0OCTaHOBKM B MPOLIECCE 3BOAIOIHMH HOCHT YHCTO KOCBEH-
Hblii XapakTep, Tak Kak nog60p 3akpeniseT BesJe H 3aKPEmAsdr, KO-
HEYHO, H Y 4YeAOBeKa TOAbKO T€ HM3MEHEHHS, KOTOpble TapMOHHPOBAAH
¢ OKpyxarouen cpezoil-

[lo cymwecrBy AeiicTBHe eCTECTBEHHOroO noa60pa B YEAOBEUECKOM
oflIecTBE HOCHT TOT € XapakTep, Kak M y BCEX OPraHU3MOB, BbIpa-
XasAcb B BbLKUBaHHH HauboAee TMPHCHOCOGAEHHBIX H B OCTaBACHHU
TOABKO MMM JOCTaTO4YHO 60oAbmIOro umcaa noromkos. Huorga, ocobenuo
Y HapoJ0B, CTOSLUIMX Ha HHM3KOH CTYNeHM KyAbTYpPHOTO pasBUTHA, 1oa6op
BbipaxaeTcsd B BBIMHDAaHMH BCEX MEHee MPUCHOCOBAEHHBIX 3AEMEHTOE;
HANIPOTHB, . B KYAbTYpHBbIX ofllecTBax OH 4Yamle BbipaKaeTCs B TOM,
uro MeHee npucnocobreHHble U 6Goaee caabbie 2AEMEHTbI OCTABAAIOT
ouenb MaAo moromcrBa. (OgHako, B OBOMX CAyuasx JOCTHTaeTCsl OZHO H
TO X€, a UMEHHO pasMHOXKeHHe OoJHMX Hauboaee nMPHCMOCOGAEHHDIX, YTO
u obecneunBaer co60i0 JaibHEHIIYI0 DBOAIOLHIO NMOTOMCTBA MOCAEJHHX.
B 3rom orHOmEHHH MOMHO CKasaTh, YTO BCE COBPEMEHHOE YEAOBEYe-
CTBO coO34aHo myreM mnoabopa, u He 6yzb nocaegHero, He O6blro Obl
H BCEjj Hauweil KYyAbTYpPHI.

Erenuxa.

OaHako, pas 3TO TaK, TO HEBOABHO SBASETCA BOIPOC—HE MONKET AH
YEAOBEUECTBO OBAAJETb 4O HEKCTOPOH CTENEHM STHM TPOLECCOM MOA-
6opa M HalpaBUTb TEM CaMbIM HAMy JAAbHEHIIYI0 3BOAOULMIO B Hanbo-
Aee XEAATEAbHYIO AAS Hac CTOpoHY? Beab uerosek ¢ moAmbiM ycrme-
XOM TPUMEHUA UPHHOUN Noz60pa K BBIBEJEHMIO BCEX HYMHBIX €My
JAOMANIHKX KUBOTHBIX: HEABSA AU U [10 OTHOIIEHWIO K Hauboree LEHHOMY
AAS HAC CaMMX MaTepualy, T.-€. K CaMOMy HEAOBEKY, CAEAATb TO ke
camoe (KOHEYHO, B HECKOABKO MHBIX (popMax) u ZOGHTBCA TaKHUM C O-
3HATEADHBIM NO0JZ60pOM pPesyAbTATOB, KOTOpPblE NyTeM GeccosHa-
TeAbPHOTO nozbopa, MOxeT ObITb, Jame H HEJOGT_H?EHMH?Y

Ewe Japsun npusnaBanr Bce 3sHavenne mnozobHolf HAeH H mHcaA
B OJHOM M3 CBOMX NPOH3BEJEHHH, YTO ,4YeAOBeK Mor 6bl criocobeTBO-
BaTb PasyMHbIM MOA60pOM He TOABKO Pa3BHTHIO (PHSUYECKOTO CAOHKE-
HH ¥ HApYXKHOCTH CBOMX [TOTOMKOB, HO M pasBUTHIO YMCTBEHHBIX
¥ HpaBCTBeHHbIX KadecTB“. Hecommenno mnogz Bauamuem yuenus Jap-
BMHa 3a paspaboTxky pToft mzem B3AACA ero gBoiopoaHbiit 6par [arb-
TOH, KOTOPBIfi yXke B CaMOM Hayaae HAaCTOSAIIErO CTOAETHA MONOKHA
Ha4aAO 0CO6OMYy HalpPaBAEHHIO, IIOAYYHEIIEMY Ha3BaHHe €BTE€HMKH
(or rpeyecknx cAOB: eB— XOpOWIHH, TeHOC— poJ).

EBrennka crpemMuTcs npemje BCEro HM3yYHTb BCE T€ BAHAHKSA, OT
KOTOPBIX 3aBHCAT NPUPOXAEHHbIE KayecTBa OYAYIUMX MOKOAEHHH uYeno-
BeYecTBa, a B3aTEM HANpaBUTb DTH BAUAHUA B Ty CTQPOHY, KOTOpas
npUBEAET K YAY4YLIEHWI0 HACA€ACTBEHHBIX KauecTB 4YeAOBedYecKoro
poza. Ilpu BCcex cBOMX nNOCTPOEHMAX EBreHUKH HCXOAAT H3 JBYX
NPEATNOCBIAOK: BO-TNEPBbIX, H3 HACAEACTBEHHOCTH, BaxHOe 3HAYECHMe
KOTOpO# O6BIAO YiHKe BBIACHEHO HaMH B raaBe VI, H, BO-BTOpBIX, H3
noz6opa. ;
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B macrosuee Bpemsa Jeao mjer elle, TAaBHBIM 00pa3oM, O TLIaTeAb-
HOM HAy4YHOM M3Y4YEHHH DTHX ABAEHHH, NOCKOABKY OHH KacaloTCH ue-
aoseka. (aHako, OCHOBHafA LEAb €BreHHKH 3aKAIOYAETCA B JOCTILxe-
HHH TOro, 4Tobbl AEATEeAPHOCTb eCTEeCTBEHHOro, cosepuieHHo 6Gecco-
3HATEeABHOro nozbopa, 3ameHHAach Obl CO3HATEABHBIM TOZ60POM HaH-
AYYIIHX 3AEMEHTOB HEAOBEHECKOro ODILecTBa, KOTOPBHIH H JOAKEH OLec-
MEeYHTb AaAbHEHIIYIO 3BOAIOLHIO YEAOBEYECTBa B Hanbonee meAaTeAbilOM
AAA HEro HalpaBAEHHH.

Heab3s He OTMETHTH, UTO NMOJ BAWSHHEM NPOMATAHABI MPEHAE BCETO
[aabTona, a 3aTeM M psija APYrUX AL, €BreHUYECKOE ABHKEHIE UIH-
POKO PECNPOCTPAaHHAOCH clepBa B AHrAMM M B AMepure, a 3areMm
¥ B JApPYTHX KYAbTypHBIX cTpaHax. VMwmerorcs tenepp eBreHnueckue
oblulecTEa M Jpyrve OpPraHU3aluMd UM B TAaBHbIX UEHTPAaX Halero
Corosa ).

Easa At HyxHO OCOGEHHO NOJYepKHBATh 3HAUEHHE TEX IePCIeKTHE,
KOTOPBblE OTKPOIOTCA MEpei HaMM, KOr'Ja OCHOBHas LEAb EBIEeHHKH
ocymecTBuTc B Oyaywem. Memay Ttem, cama eBreHuka sBAASTCH
TOABKO JAETHILEM dBOArouuoHHOH Teopun. M orcroga mpl BHAUM, Kakue
BamHbIE PE3YABTATbl JaeT HaM TMOCAeAHsA He TOAbKO JAAsl NMOHHMaHHS
NPONIAOLO, HO M AAA CTPOMTEAbcTBa Oyaylliero. '

e s

1y Tloapo6uee of epremmxe cu. mamy kmumky: Ilyrm yaywmenua ueropeueckoro
poxa. — Eprennxa”. Tocusgar, 1924,



IF'AABA AECATAS.

Yo raxoe XHIEL?

OTHOQHTHJJHGCTB p&MH'l-lHﬁ MeR4y OopraHMsMaMHK H TeiaMH MEPTBDH“ NPUPOIL] B MesAy
CYIIECTEAMH AHBRIMH H YMEDIMIHMH.— NMeXaHH3M H BHTaAH3M. '“BDHPGE O IPOHCXO#JEHHH
HMHUSHKH HAa 3eMAe.

Mbr Havaam Hamy KHHAKKY C 9TOrO BOIpOCa, KaK IpuMepa OZHOM
i3 OCHOBHbIX mpobaem 6uoroTHH, —K HEMYy ke JOAKHBI BEPHYTbCA
u Tenepb B KoHue ee. Mrak, 4To Takoe HMU3HD, T.-€. UEM KH-
Bbl€ CYyLIecTBa OTAHYAIOTCA, ¢ OAHOH CTOPOHBI, OT TEA MEPTBOK MPH-
poabl, 2 ¢ Apyroi, or cywecrs yxe ymepmux? [lojBeas urtoru Bcemy,
CKa3aHHOMY Bbille 00 0cOOeHHOCTAX OpPraHMsMOB, MbI MOXKEM Tenepb
NONBITATbCA OTBETHUTb HAa 3TOT BOMPOC.

Opranmamer u Teaa mMepTBOH NPHPOZSI.

Mot Bugenn npemge scero (raaea ), uwro Bce xuBhIe cymecrma
NTAUYAKOTCA H3BECTHbIM CTPOGHUEM HUAHM OpraHdsalned, OTKyJa H HX
Ha3BaHUEe — OPraHH3Mbl. DBbiuwie ke OBIAO OTMeyeHO, YTO JAA NOCAEZ-
HHX HauboAee XapaKTepeH He COCTaB M3 OTJAEAbHBIX OPraHOB M TKaHeH,
a MX KAETOYHOE CTPOEHHE, CBOMCTBEHHOE BCeM 6e3 MCKAIOYEHHA KHBBIM
cymecrsam. OgHako 5Ta, XOTS M upesBblualiHO BamHas, OCOOGEHHOCTD
He SIBAsieTCA u4eM-AH60 Oe3yCAOBHO OTAHYAIOIIHM OPraHu3Mbl OT TEA
MepPTBOH rpuHpoabl. Ykaxem XoTs Obl Ha TO, 4YTO Cpejd IIOCAEZHHX
HMEITCA MHOI'0 KPHCTAAAHYECKHX TOPHBIX TMOPOJ Bpoje T'paHHTA,
B COCTaB KOTOPBIX BXOJAT KPMCTAaAAbl PasAMYHbIX MHEeparos (B cocras
rPAaHUTa — KPHCTAAAL! [OAEBOTO IUMaTa, KBapua H CAIOAbl), NPH YeM
BOOAHE BOSMOXKHO NMPOBECTH (AJ] aHaAOCHH MEXJY BTHM KpHCTaAAHYE-
CKHM CTPOEHHEM I'OQHOH NOPOoAbl ¥ KAETOYHbIM CTPOEHHEM OpraHHU3Ma,
TOYHO TaK e Kak Mekay KreTKoii u kpuctaarom. CaoBom, ¢ aToi
CTOPOHDbI, MPOBECTH I[IPHHUMIHAADHOE pasAH4YMEe MeXAY TeAaMH KHUBOH
H MEepTBROH HpUpo bl HEBOSMOMHO.

Ars Bcex opraHUsMOB 3aTeM upe3BbIYalHO XapaKTepeH KX CAOMKHbIHA
XUMHAYECKHE COCTaB, 'OCO6EHHO HAAHYHOCTH BO BCeX HHX CAOEHeHmmx
G6eaxoBbix coegunenuit. (gHako, mnociejuue cojepxatT B cebe, Kak
H BCe APYTHe COCTaBHbIE BEIUECTBA TeAa MMBBIX CYUIECTB, TE e camble
3AEMEHTHI, KOTOPble cCOJepHaTcd M B Tenax MEPTBOH IPUPOABI: CAejo-
BaTEAbBHO, JEAO [PH DTOM MAET, KaK TOBOPHUTCSH, TOABKO O KOAMYE-
CTBEHHOM pasAMuMH, O Boabmedl HAH MeHbHIel CAOKHOCTM COCTABHBIX
BELIECTB, & OTHIOAb HE O PasSAMYMAX IPHMHUHMIHAADHOIO XapaKTepa.

14
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VY opranusmoB Mbl 3amMeyaeM 3aTeM QA CBOMCTBEHHBIX UM BCEM
oTnpaBAEHHH, 0 KOTOpbIX nozpobuo rosBopuroch B raase I u [V u us
KOTOPBIX M COCTAaBAAETCA TO, HYTO MbI Ha3biBAEM KHU3HBIO KakJOro
oprauuama. [Kasaroce Obl, MMEHHO BCE 9TH OTIPABAEHHUS U JOAKHLI
HauboAee NMOAHO XapaKTepusoBaTh KH3Hb B OTAHYHE H OT TEA MeEpPT-
BO# mpupoant U OT cymecTe ymepumx. (Oauako, u 3zecp 6oree Tiya-
TEAbHOE PAaCCMOTPEHWE BONpoca He JAaeT HaM HHYero Takoro, dro
MO3BOAUAO Onl geficTBUTEABHO pPE3KO OTTPAHUYMTDL KU3Hb OT €€ NPOTH-
BOMNOAOKHOCTEH.

Hauwem ¢ pasauyma B 3TOM OTHOIIEHMM MEXAY TEAAMH MUBOK
u MepTBOA mpupoasi. Kak HM xapaxTepeH AAA mepBbix OOMEH BELIECTSE,
HO HeyTo BecbMa OAM3KOe K HeMy BCTpedaeTrcs M Cpeju TeA Heopra-
Hudeckux. [Ipy HEKOTOPBIX XUMHUYECKMX pEaKUusX, Hanpumep, Ipu
BbipaboTke cepHOHl KucAoTbl (Ha ueM MBI He 6yjeM OCTaHaBAMBATHCA
noApobHee), NPOUCXOAUT BCE BpeMs pacnajeHne u 3ateM obGpasoBaHue
BHOBb HM3BECTHOI'O BEIIecTBa MyTeM MPUHATHA M OTJadyd APYroro Belle-
cTBa, T.-€. Ilpolecc, BechbMa HanoMuHamowul, xora u B Boaee mpocToi
thopme, obmeH BeuleCTB B OPraHH3Max. B'mpaﬂ QYHKUHA OpPraHH3MOB,
HX Qa3sMHOMEHHEe, KaK TOBOPHAOCH Vie BBIIE, €CTb ECTEeCTBEHHOE
caeacTBue OoOMeHa BEIECTB M BLITEKAIOLIErO M3 HEro pPOCTa, MAH ,,pOCT
3a npezeAnt ocobu®, Pacryr ke, KOHEYHO, HE TOADKO MKHBbIE Cyle-
CcTBa, KakK Ka3aAoChb B cBoe BpeMst JAUHHEIO, a U KPHUCTaAABI, TOYHO
TaK M€ KaK JAEAMTbCA Ha YacTH MOTYT XOTA Obl KameAbKHM PTYTH, T.-e.
BCE 3TH ABASHUSA MOTYT MPOHCXOJMTh M CpeJju TeA MepTBOH HPHPOZbIL.
B apumenuy nazaBHAa BHAEAM XapaKTEPHOE CBOMHCTBO MUBBIX CYILECTB,
HO, KOHEYHO, ABHTAETCA MHOMECTBO M HEOPraHMYEeCKHX TeA. YKasbi-
BaAOCb, YTO TPHUYMHA JBHKEHHd TOCAEZHAX AeXHT OOBIUHO BHe HX,
a y XUBDIX CYUIECTB CKPbITa B CaMHX OpraHHM3MaX, HO 3TO HEBEpHO,
TaK KakK o4 BAHAHUEM YHCTO BHYTPEHHMX NPHYUH ABMAKETCHA, HampuMep,
¥ napoBad MamMHa. YTO KacaeTcd, HaKoHel, JO Hauboiee cBoeobpas-
HOrO OTIIPaBASHHMA OPraHM3MOB — HX pPasjpakUMOCTH HAH YYBCTBHTEAb-
HOCTH, TO B OCHOBE CBOEH, KaK Mbl YyXe TOBOpPHAM, 3TO sBAEHHE
CBOJUTCA K CHOCOOHOCTH OTBe4YaTbhb Ha BO3JEHCTBHA, HAyIIHE H3BHE,
H3BECTHBIM CTPOTO OlpPeAEeAeHHbIM, KaK BbIPDAXKAKOTCA, CHeUU(DHYSCKHM
obpasoM, OPH ueM 3a4acTy0 OYEHb HE3HAUUTEAbBHOE pa3ZpamkeHue
BbI3bIBa€T HENPONOPUHOHAABHO CHAbHbIH pesyastar. (auako, Takyio e
pasjzpaxUMOCTb HAM BO36yIUMOCTD MOMHO HabAl0JaTh U ¥ B3PBIBYATHIX
BEILECTs, KOrda JWHAMHUT HAH NOPOX B3PhLIBAGTCA CO CTpalIHOH CHAOH
OT CPaBHUTEAbHO HuUTOXMHOR Npuauusl. CAOBOM, M OTHPaBAEHUA Opra-
HH3MOB CTOAb K€ MaAO MOIYT TNOCAYAHTb JASA MNpPOBEJEHUA pe3KoH
rpaHMUbl MeXJAy HHMH H TEAaMH MepTBOH MPHPOALI, Kak M OpraHUBALHA
U XUMHYeckuil cocras.

CymecrBa XKHBLIE H yMepmHe.

Buirs momer, oaHako, B 9THUX OTHPABAEHMAX 3aKAIOYAETCS KaK pa3
pesKoe pasAuYde MeXJy OpraHM3MaMH KHUBBIMH H MEpTBBIMH, T.-€.
MEeXJY MUSHPYO U cmepThio? KoHeuHO, ®TO HMMEHHO Tak M ecCTb,
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¥ AMIIb JAS MHBOTO CYyLWleCTBA XapaxTepeH ero oOMeH BeuiecTe, ABH-
:KeHHe, YYBCTBUTEABHOCTh M pPa3MHO:EHHE. 1eM He MeHee JaieKo He
BCe OTH (YHKUHM CBOHCTBEHHBl HEMPEMEHHO KakJAOMY KHBOMY Cyule-
cTBy. Tak, ¥ cpeau KHBOTHBIX M CPEeJH PaCTeHHil HMeeTcs UeAbifl psj
COBEPUIEHHO HENOABUAHBIX (POPM, U 3TO He MemaeT UM ObITh KHUBBIMHA
CcymiecTBaMu. YyBCTBUTEABHOCTB Y AKOGOro OpraHusMa MoxeT OBIThb Ha
BpeMs NOJaBACHA PASAMYHBIMHM AHECTESHPYIOWIMMH BewecTBaMu (XA0po-
dopmoM, a(pHpoM), HO OH OT ITOrO HE ymupaeT. HHakowey, ™Mbl 3HaeMm
y OOLeCTBEHHbIX HAacCeKOMBIX LeAyio KacTy Oecmoabix ocobeii, Hecno-
COBHBIX K PasMHOMEHUIO, H TEM HE MEHEEe 3TO MHBbIE CYIECTBA. 1OABKO
ofMeH BeulecTs npucyly KamjoMy HHBOMY OPraHd3My, H C €ro mnpe-
XpaUIEHWEM HacTyraeT CMepTb, MOYEMY Mbl M CKa3aAH Yike Bblle, YTO
AHU3Hb B OTAMYME OT CMEPTH Hanboaee xapaKTepH3yeTca NPHCYIUHM el
o6MEeHOM BeILeCTB.

Oanaxo, 970 noACHeHHE TOXE He MOMET ObITH NPHHATO B COBEp-
weHHo GesycaoBHoll Qopme. Jero B TOM, YTO, Kak Mbl TOXE yiHse
ormeuarn (razsa VII), kpome cocroamus JesTeApHOH HAM aKTHBHOH
AHU3HM CYLIECTBYET M JPYroe, HMEHHO COCTOAHHE CKPBITOH MUIHHM HAH
MHUMOH cmeptu. B 5T0 cocTosHue BnajalT HEKOTOpPHIE OPTAHU3MbI
BpOJ€ YNMOMHMHABIIMXCA Bblllle THXOXOJOK MNpPH HACTymAeHUR Hebaaro-
TNPUATHBIX YCAOBHH, KOrja OHM CMOPILIMBAIOTCA ¥ 3aCbiXaloT, NPH HYeM
ofMeH BElIeCTB B UX TeAe COBEpIIEHHO Npekpawaerci. Her ero, kak
MOKa3aAM CaMble TOYHbBIE HCCAEJOBaHHA, M Yy CYXHX CeMAH pacTeHHi,
3apoAbIll KOTOPHIX HAXOJHUTCS B 3TO BPeMS TaKkKe B COCTOSHHHM CKpbI-
toit mumsuu. OgHako, Bce 9TH OPraHH3Mbl OTHIOZb HE MEpPTEbIE,
a TOAbKO OesxH3HEHHDbIE: KU3Hb B HUX HE HCYE3Ad, a TOABKO OCTaHO-
BHAaCh Ha BpeMsi, KaK MOXHO OCTAaHOBHTb 3aBeJEHHbIé M BIOAHE
HCIpaBHble Yachl. JHA4YHT, OTCYTCTBHE OGMEHa BElIECTB HE €CThb elle
NPH3HAK CMEpPTH: €ero He OblBaeT M Yy OPraHMSMOB, HAXOJSALIMXCA
B COCTOSIHHM CKPBITOH KH3HH, TAK YTO H C dTOH CTOPOHBI YCTAHOBHUTH
BMIOAHE TOYHYIO M PE3KYI0 TPaHMLY MEXJY XKHUBHDIO U CMEPTDIO HEBO3-
MOHO, KaK HEeAb3s YCTaHOBHTb €€ MekJy TeAaMM XKABOH M MepTBOH
NPUPOABIL.

OrmocHTEABHOCTE BCEX pasAMYIMA.

Upespniyaitno xapakrepuas oCOOGEHHOCTb KHBBIX CYIIECTB 3TO HX
PasBHTHE: KaK pasBUTHE KakxJoi OTJAeAbHOH o0CO6H B TeueHHe ee
MHZWBHAYaABHOH MH3HM, Tak M pasBHTHe BCEr0 MHpa OpPraHH3MOB
B TeuYeHHME psja BEKOB, WAM ero ssoaroums. (amako, nojobue u TOrO
¥ Apyroro Ipouecca Mbl HaXOAHM TOXE CPEJH TeA MepPTBOH MPHPOABI:
HEKOTOpble HeOpraHHYECKHe BEIIECTBAa IPH M3BECTHHIX pPeakUHAX MCIHbl-
THIBAIOT PAJ TNpeBpalleHuil, KOTOpPble MOXHO JO H3BECTHOH CTemeHu
CPaBHHUTDh C MOCTENEHHbIM Pa3BUTHEM KaxJIOro OpPraHMsMa, — TakK, pac-
NAaBAGHHAsA H BbIAMTAsA B BOAY cCepa AHIIb COYCTA HEKOTOpPOE BpeMms
NPHHUMAeT TOT BHJA H LIBET, KOTOphift jXapakrepeH Jasa cepbl BoOOule,
UCOEITBIBAS TPH DPTOM u3BecTHble usmenenus. (C pyroid crtopousi,
DBOAIOLIHA CBOMCTBEHHA H HeOeCHBIM TeAaM, M YAEHBI Hamel coAHeuHoit
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CHUCTEMBI, T.-€. COAHUE, BCE MAaHETBl H HX CHOYTHHKH, BOSHHUKAH H3
obwelli AA9 HMX BCeX TYMaHHOCTH M AMIIb I[IOCTENEHHO MPHHAAM CBOH
COBPEMEHHDbIH BUJ, NPoiijs pAJ NOCA€JOBaTEAbHbIX CTajUH HAM COCTOA-
unft (rasoo6paznofi Maccel, pacHAABAEHHOIO OTHEHHOXKHAKOrO TEAA,
MOKPBIBABIIETOCA 3aTEM TBepAO#t kopoi, ¥ T. A.).

Kpome pasobpanubix namum cefiyac oco6eHHOCTEH OPraHMsMOB yKa-
3bIBAAHCh HHOrda H JpyrHe, B KOTOPhIX TaKke TMbiTallCb BHIETH
ux ocobo XapakTepHble, OTAUYHTEAbHblE [IPU3HAKH MO CPaBHEHHIO
C MHPOM HeOopraHHueckum. lak, ussectsift ¢urocod Crnencep cuu-
Jqai 3a ocobeHHO BamHBIH NpPH3HAK KHBBIX CYLIECTB HX crnocobHocrp
BOCCTAaHOBAATb CBOI (opMy, 3aRUBAATb paHbl M Booblle, kak OH Bbl-
paxancsi, DPUCOOCOOAATD CBOM BHYTpPEHHUE OTHOIIEHHS K BHEIIHUM.
Ilogo6ueim xe ob6pasom Bmigalommitcas 6Guoror Py ormeuaer, uto Aas
opranusmMoB Hauboaee XapaKTEpHO X CaMONOJJepXHBaHHE U CaMOPEry-
AHPOBaHHE, TIORHMas II0J 3THM BOCCTAaHOBAEHHE H COXpaHEHHE BCex
CYLLeCTBEHHbIX OCODEHHOCTEe# KakAOro M MOCTOSHHOE MPHCNOCOOAEHHE
kK okpyarommMm ycaoBmsim. (Ojmako, u 2Ta upespblyaliHo BazHas
OTAHYHTEAbHAs 4YepTa OpPraHUsMOB, B Tropasj0 MeHblleHl, KOHEYHO,
creneny, HabaojaeTca M Yy HEKOTOPHIX HEOPraHHYECKUX TeA, M B dacT-
HOCTH KPHCTAAA, €CAHM TOBPEJHTb Bro M ONYCTHUTb 3aTeM B HachillleH-
Hbllf PacTBOP TOTO BeLUECTBa, H3 KOTOPOTO OH COCTOHT, TOXkE BOCCTa-
HOBASET CBOIO (POPMY M BamHBAJAET HaHECEHHOE eMy MOBpExJEHHE.

[logroast wuTOrH, npHXOZWUTCA NPH3HATH, YTO HEeT HHU OAHOH
0cCO6EeHHOCTH OPraHHM3IMOB, B KOTOpPOH Mb MoTAuM Obl
BHJE€Th HEYTO CBOMCTBEHHOE TOAbBKO HM H pPEe3KO OT-
AMYapUee MX OT TeA MepTBOH NDPUPOABI: BCe CBOHCTBA
OpraHvsaMOB HMEIOT Bcerja 4ro-anbo oOTBevawllee MM B HeOpraHuye-
ckoM wmupe. Tlakum o06pasoM, X M3Hb HEAB3A ONPEAEAUTE
KakuM-HHOYyAp OZHHMM NPH3HAKOM, H OHa XapaKTepHu-
3yerca Bcell COBOKYNHOCTbI MNPHUCYIIHWX effi npusxHa-
KOB, KakAbli M3 KOTOPbIX, OYAyuyH B3AT B OTJEADHOCTH, HE JAa€T HaM
emwe Hudero. Ho, koneuno, ecau ckasaTp, 4TO mpej HaMM TEAO CAOX-
HOTO XHMHYECGKOTO COCTaBa, MMEHIee OMNpPeJeAeHHOe CTpPOeHHe M obaa-
Jawiiee oOMEHOM BEUIECTB M APYTHMH OTHPABAEHUAMM, JAA KOTOPOro
XapaKkTepeH H3BECTHbIH WHMKA PAa3BUTUA — TO TAKHM TEAOM MOKeT ObiTh
AUIIb XUBOH opranuam, ubo B Terax MepTBOH NpPHPOJAbI yke HE BCTpe-
YaeTcs TaKOr'o COYETaHHA BCEX STHX CBOHCTB.

Mexamau3zM u BHTAAMIM

Oanaro, ecan 310 Tak, TO HEAb3f AU K3 3TOrO CAEAATbH W AaAbHel-
mui BBIBOJ, MMEHHO, YTO MEKJY OPraHM3MaMH M TEAAMH MePTBOH Mpu-
poAbl HeT BOOOLlE HUKAKUX NPUHLIUNMAADHBIX pasAMYHil Mo cylmiecTsy,
YTO OJHH H T€ Keé 3aKOHbl YIPABAAT H TEMH U APYCHMH, TaK uTO
AH3HD CBOJMUTCH LUEAUKOM K JEATEAbHOCTH TeX (QUINYECKMX U XHNMHYe-
CKMX CHA, KOTOpblE HIPAIOT TaKyl0 BakHYIO POAB B MHpE HEOPTaHU-
yeckoM? BriBoZ 8TOT 0ZHAKO NMPH COBPEMEHHOM COCTOSIHM HayKHd HEAb3A
HE NPHU3HATb HECKOABKO MpeXJeBPeMEHHbIM.
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Jdero B TOM, YTO HEKOTOPblE OCOOEHHOCTH MMHBBIX CYILECTB Ha-
CTOABKO CBO€O6pasHbl, HACTOADKO CAOKHBI M HEMOXOXH Ha TO, YTO MbI
BUAMM B MEpPTBOM MHpPE, YTO HEBOABHO HANPAUIABAETCH COMHEHHE,
MOMHO AHM HMX CBECTH 0e3 OCTaTKa Ha OJHH (DH3HMKO-XHMHYECKHE CHABI
M He 3aKAIOYaeTcs AM B HHX ellie Yero-aubyib, cBORCTBEHHOTO TOABKO
:KASHY, Kak TakoBof. Bosbmem, nanpumep, paszpamumocTp OpraHusMos,
He3aMeTHO NEepPexXOSIlyI0 B MX CAOKHYK MNCHXHYECKYIO AKM3Hb, BbIC-
meit GopmMofi KOTOPOH ABAMETCA JYlIEBHAd XM3Hb YeAOBeKa H, B 4acT-
HOCTH, KaxJoro u3 Hac. JoOCTaTOYHO AM AAS TOHHUMaHHS €€ OAHHX
BaKOHOB (PMBNKM M XUMMH, MOXKHO AM CBECTH K HHUM BCIO BTy 3arajou-
Helimyio obracts Jame B GyaymieMm, YTO B HACTOAILee BpeMsa Hayke
coBcem He yaaercsa? Vl agame aaa OBbACHEHHMS CaMBIX [POCTBIX
TPONU3MOB MAM ImpocTeiimeifl pedAekTOpHOH AYyTH HE CAEZyeT AH
NpeArnoAaraTh €ile 4Yero-TO CBEPX U3BECTHHIX (PUIUKO-XUMHYECKHX CHA,
UrpalolIMX W 31eCb, KOHEYHO, OUeHb BamHyl poAab? Mau ecam Basth
SIBAEHHA HACAEACTBEHHOCTH H YYeCThb, YTO, O BbIPAKEHHID OJHOTO H3
6HOAOrOB, yi&e ,,AHI0 KypHUbl OTAMYAETCS OT AlUa AAryUIKA HE MEHee,
geM B3pocAasd KypHLUA OT AATYWKH®, T.-e. 4yro B oboux sAluax Bce
cBoficTBa kamxJOl M3 9THX (OPM COJepxaTci B CBOEM MOAHOM BHAE,
TO HE CTAAKHMBAEMCA AH Mbl M 3JeCb C Takoll 3arajkoil AH3HH, KOTOPYIO
OGBACHATD OAHHMHM 3aKOHaMM (PUBHKM H XHMHM 4pE3BbYallHO TPYAHO?
Bce 870, KOHEYHOD, TOABKO BONPOCHI, HO CaMas BO3MOKHOCTb HX MOKa-
3pIBaeT, 4YTO JAaHHas npobiema elle JareKO He paspelleHa.

HaAuunocTs HEKOTOPHIX elle HE paspelleHHbIX, a HHOrJa K Boobuwe
HEPa3pEUMBIX Npo6AeM — XapakTepHass OCOBEHHOCTb KamAOH HayKu.
Ho neiTauBbift uyenoBeweckuilt yM He oOCTaHaBAMBaeTcs OObIYHO Tepej
DTUM, a HepejKo 3aberaeT 3HAYMTEABHO BIEpej U CTapaeTcs paspellnTh
BCE BOAHYIOLIHE €ro BONPOChl XOTA Obl B BUJE W3BECTHBIX THMOTE3 U
npeAnioAoxeruii. Tak u B BOOpoce O CYIIHOCTH KH3HA, 06 OTHOWIEHUH
YHOPaBAAIOLIMX €K 3aKOHOB K 3aKOHaM WOM3UKM U XAMHM JaBHO YiKe
CyIIECTBYIOT JBa TedeHud, Bejylide Mexjy CO60K0 OXecTOYeHHYIO
6oppby. (OgHO U3 HMUX, Ha3bIBAEMOE MEXaHUBMOM, YTBEPKAAET,
YTO BCE HMUSHEHHDIE ABAEHUA CBOAWMbI Ha (PHBHUKO - XMMHYECKUE NPOLECChI,
fIOYEMY H Ha OPraHHU3MEI HYXHO CMOTpPETb, KaK Ha OueHb CAOKHBIE
XHMHYeCKne MamdHbel. Jpyroe HanpaBAeHHe, HMEHHO BHMTAaAH3 M,
PEIIHTEAbHO OTPHUAET 3TO H IPH3HAET CYIIeCTBOBaHHE B KH3HEHHBIX
SIBAEHHUAX CAMOCTOATEABHBIX HavyaA, OTCYTCTBYIOLIMX B HEOPTaHHIECKOM
MHpeE. ’ :

Rakgoe wus pTHX TedeHnit HMeeT psj BHAHBIX I[pejcTaBUTEAEH
H SABAIAOCH B HM3BECTHOE BPEMS TOCHNOACTBYIOLIMM B Hayke. | ak,
B XVIl Bexe Bo Bpems Hawara pacuseta Qusnku 6GoapmHHCTBO GHOAO-
rop 6bin0 MexauucTamH, ¢ Havara xme XVII croaetms B 6uorormm
BO3HHKaeT yueHue o0 ocoboli muanennoli cuae, ynpaeadroue#d TeAoM
OpraHu3MOB H BCEMH MH3IHEHHbIMH SBACHWAMH, T.-€. BO3HHUKAET BHTa-
AM3M, KOTOPBII M mpoAepxarcs 3aTeM B KavyeCTBE TrOCHOACTBYIOLIErO
HalnpaBAEHHs J0 cepeiuHbl npomaoro, XIX Beka. Bropas noaosuma
FIOCA€ZHET0 O3HAMEHOBAAaCh HOBBIM pPacUBETOM YHCTO MEXaHHIeCKOro
B3rAsfja Ha XH3HB, KOTOpPwH npuo6per B BTO BpeMs MHOTHX BUZHBIX
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croponnukos. Haxonen, camniit konen XIX u masaro XX mexa xapax-
TEPUBYIOTCA BO3POXKJICHHEM BHUTAAM3Ma, IIPHBEPKEHIbI KOTOPOTO, Hasbl-
BaeMbi€ HEOBHTAAHCTAMM, BEAYT W Temepb OXMBAEHHBHIE CHOp C upej-
CTABUTEASMH MEXaHHYECKOrO YYeHMsl, BBHIABHrasg B MNOAb3Y IpaBHAb-
HOCTH CBOEl TOUKHM 3peHHs LeAbld P4 apryMEHTOB U 0COGEHHO MoZYep-
KHBas TY LEA€C006pasHOCTb, KOTOpPast OTAHYAET BCE KH3HEHHBIE ABACHHA.

Mbr e 6yaem, 0ZHAaKO, OCTaHABAHMBAaTBCS 3J€Chb Ha JETaAdX dTOro
cnopa M Ba J0KasaTeAbCTBaX, MPUBOAUMBIX TOH H JApyroii cropoHoi,
TaK Kak OHM BCE € He paspemaloT Bompoca. [lpu Hacrosmem co-
CTOAHMM HAYKM TOCASJHMA HepaspemluM, K TO HAH HHOE OTHOUIEHHE
K HEMY €CTb JeA0 AMYHbIX yBemaeHuih kamioro, T.-€. CKOpee MpPesMEeT
BEPbI, YEM TOYHOTO 3HaHUA. A% NOAHOTHI MHPOBO33PEHHA KamIOro
U3 Hac, MoxeT ObITb, M BaXHO MPHTTH K TOMY HAH HHOMY OTBEYY Ha
3TOT BONPOC, HO NMOA0GHOE paspelleRue ero He MOMET HOCHTb o00sa3a-
TEABHOTO XapakTepa JgAs Apyrux. K Tomy e npu cBOHX HccAeZOBa-
HUSX KaK MEXaHHCTbl, TaK M BHTAAHCTbI IPUMEHSIOT OJAHH H Te Ke
MEeTOAbl M NpPHEMbi, CTPEMsICb CBECTH Bce HabAlOJaeMble SBACHHUA Ha
GoAee NPOCTbie (UBHKO-XHMUYECKHE MPOLECChl, — TOABKO OJHH AYMAIOT,
YTO NPH BTOM MM yJacTcs CBECTH K HHUM Bce 6e3 ocraTKa, JAPYrHe ke
HAaJEIOTCS BHIABHTL STHM NYTEM 3arajodHO€ XH3HEHHOE Hayano. B suay
3TOr'0 TOT YIpPeK, KOTOPbI JEAaeTCs MHOrJa MEXaHHCTaMM BHTaAMCTaM
B HEHay4YHOCTH HX IIOCTPOEHHH, OTHIOAD HEAb3sl NMPUSHATD NPABMAbBHBIM.

Taxum o6pasomw, B BOTpOCE 0 MEXaHW3ME M BHUTaAW3ME, CBOAMMOCTH
MAM HECBOAMMOCTH :KH3HEHHbIX ABACHHUI Ha (PUINKO-XUMHYECKHE TIPOLeCChi
6e3 ocTaTKa Aydlle BCEro 3aHsiTb 6oAee OCTOPOXHYI nosuuuio. Hp
OZHA U3 BTHX TOYEK 3PEHHA HE MOXET HM JOKA3aTb CNPaBEIAMBOCTH
CBOMX TIOAOKEHMit, HH ONPOBEPTHYTh MPOTUBOMOAOKHBIE: CAEI0BATEABHO,
HY OJHAa M3 HMX M He ABAseTcA 06A3aTeAbHOHl AAa Hayku. [locaezuss
HUMEEeT A6AO AHUIb ¢ TOYHO YCTAHOBAGHHBIMH (PaKTaMH M 3aKOHAMH,
KOTOPBIX Mbl U CTAPAAMCh BCE BpEMs JZEPHKATbCA NP HAlIEM H3AOKEHHH.
Paspemenne e 3TOrO JOATOAETHErO ClOpa €CTb JeAo 6yayuiero u,
6BITh MOXKET, Jaxe JOBOABHO OTJaAEHHOIO, TaK Kak MOKa Y Hac MaAo
HYAHBIX AAS DTOTO AAHHBIX .

Oasaxo, pas Mpl BgzaAuCb 3jech yixe B 06AaCTb THIOTE3 H Npes-
noroxenut, To HebesbHTEpecHO 6YJET B 3aKAIOUEHHE OCTaHOBHTBHCA
‘elle Ha OZHOH, uMeouwel cBA3b C 3aTPOBYTHIMH HaMu npobiemamu,
M KOCHYTbCS BONPOCa O NMPOMCXOMKAEHHMH HKH3HH Ha 3eMAe.

1

Bonpoc 0 nmpoMCXOXJEHHH KH3HHM Ha 3€MAe.

Aaunbiii  Bonpoc mnoayuua ocobeHHbli HMHTepec NPHUOAHSHTEABHO
¢ TOTO BPEMEHH, Koraa HaykoH Oblaa npuHATa Teopus JapBHHa, Tak
KaKk B 9TO ke BpeMs ObIla OKOHYaTEAbHO ONPOBEPrHYTa BOSMOXHOCTDH
NPOMCXOXAEHHA K3 HEOPraHM30BaHHOIO BeHIECTBA KaKoro 6bl To HH
6bIAO M3 H3BECTHBIX Temepb OpraHuamoB. Ao TOro nojobHas BO3MOK-
'HOCTb HAH N POHM3BOAbHOE 3apPOXJAEHHE KHBBIX CYILECTB ITOAb-
'30BAAOCH IIMPOKHM IIPH3HAHHEM M B CHAY 3TOTO BOIOPOC O IE€PBOM
NOABACHHHM XKH3HH Ha 3€MA€ MOYTH H He MOAHHMAaACA.
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B apesnHoctm u B cpeanue Beka K JONYILEHHIO I[IPOM3BOABHOTO
3apOXJEHHA TMOCTOAHHO npuberaiH B TeX CAydYasdx, KOrJa IIOABAEeHHE
TOrO MAM HMHOTO OprasvusMa 6blAO nouyeMy-Au60O HENOHATHO, NpH YeM
NPUHAMAAM BTO Jame AN BbICOKOOPraHM3OBaHHBIX CYLIECTB. Apucro-
TE€Ab, HaNpHMEp, HaXOJHA BIIOAHE BO3MOXKHBIM JONYCTHTb, YTO HE
TOABKO HYepBH M HacCEKOMble, HO Jaxe pbiObl BOBHHKAIOT M3 HAa B nepe-
coxmux nepes Tem Gaccefimax. Aumb usyuenHe cTpOeBMs Pa3AMYHBIX
OpraHMsMoOB, a Takxe ux crnocobos pasmuomenuss B XVII Beke noxa-
3aA0 HEBEPOSTHOCTb NOJOGHOr0 MPEANOAOKEHHS, M TaKHe HaHMBHblE
ZonymeHust 6bIAM OCTaBAEHbl HAyKoH, YTo HamAO cefe BbipaxeHHne
B MBBECTHOM H3pedeHHM, mpuHaziexamem [apsero: ,Bce xusoe us
shiga“, T.-e. Kam bl OpraHusM NPOUCXOIUT BCETAa OT APYroro opraHusma

Ogauako, B 3To Me Bpemsa 6Oaarogaps H306pPETEHMIO MHKPOCKONA
6BIA OTKPBIT HEHSBECTHBIH JOTOAE MHP MUKPOCKONHYECKHX OAHOKAETOU-
HbIX OpraHu3MoB. |lochrejnue NOAYYHAH Ha3BawMe ,HHOY30pUE®, HAH
»HaAHBOYHBIX KHUBOTHBIX“, 32 CBOIO CNOCOOHOCTb Pa3sBOAUTHCS B GOAb-
IIOM KOAMYECTBE B HACTOAX BOJABl HAa MEPTBOM OPraHHYeCKOM MAM
HEDPraHMYecKoM pemlecTse (Hanmpumep, Ha CeHe, 3eMAe H T. IL).
Ony BOBHMKAIOT MpH 9TOM, Kak TeNepb XOPOUIO WBBECTHO, W3 CBOUX
IIHCT, O KOTOPBIX Mbl y:ie TOBOPHAHM Bbillle; NPH YeM BHYTPH TaKoH
UMCTBI NpocTefillee ocTaeTcs MHOTJAa OYEHb JAOArO€ BPEMA B COCTOSHUH
CKPbITOH KH3HM, &, MONAB B HACTOW Ha CEHe MAM APYryio 6aaronpusr-
HYI0 Cpejy, BbIXOZMT M3 Hee M HauuHaeT 6bICTpo pasmHoxaTbes. Koraa
6BIAM OTKPBITHl MH(Y30PHH, DTOrO ellle He 3HaAHW, H Grarogaps aToMmy
HAa HUX 4 Ha APYrux npocTtefimux 6bIAO NMEpeHeceHO YyeHHe O IPOMs-
BOABHOM 33apOXKJACHHHM, KOTOpPOE ¥ JONYCKAaAOCh IO OTHOWIEHHID K HHUM
2o cepeaunnt XIX Beka. :

Adpyras rpynna mUBOTHBIX, AASl KOTOPbIX OYEHb JOArO AGHYCKaAOCDH
TO € CaMO€,— 9TO PasAHYHbIE KHUIEYHbIE NapasUThl MAH TAHCTDI.
[Torpe6oBaroch MHOrO BpeMEHH M TPYJAa, YTO6bI BBIACHHTD MX CAOKHYIO
HCTOPHIO pPasBHTHA M AOKasaTbh, 4TO M 34eCb Kamjasd Takas ocobb
BCErza IPOMCXOAUT AMIIb OT NM0A00HOH cebe, 4TO 6BIAO OKOHYATEADHO
YyCTaHOBAEHO TOXe AHIIb B NepBOH NMOAOBHHE IPOIIAOTO CTOAETHS.

K cepeaune XIX Beka M #Xu3HP NapasuTOB M YCAOBHA CyLUECTBO-
BaHMA NpOCTEHWIMX O6BIAM HaCTOABKO BBIACHEHDBI, YTO JONYCKaThb MX
BO3HUKHOBEHHE M3 HEOPTaHU3OBAHHOT'O BELIECTBa He IPEeJCTaBASAOCH
y#e 6oree BosmoxubiM. (gHako, ocTaBarachb elle OAHA TPYNIa CaMbIX
HU3MHUX OPraHH3MOB, OTKPBITHIX IO3KE BCEX APYTHX, HMEHHO GaKTepHH,
AA KOTOPBIX BTO Ka3aAoCh BCE ke JOMyCTHMBIM Kak OAaarozaps ux
MeApuaiilneil BeAWUMHE W Ype3BhIYAWlHO MPOCTOMY CTpOEHHIO, TakK H Oaa-
roaaps MOBCEMECTHOMY PaclpOCTPAHEHHIO STHX OPraHU3MOB-— M B BO3-
Zyxe, W B BOAe, M B 3€MAe, a TaKKe MacCOBOMY MOABAEHHMIO HX BO
BCEX NMHUTaTeAbHbIX cpejax u T. 4. OgHako, H no orsomenuto k 6Gakre-
pHAM YYEHHE O MPOMW3BOALHOM 3apOMJEHHM ObIAO, HaKOHEW, ONPOBepr-
Hyto 6aarozaps pa6oTam OCHOBAaTEAsl COBPEMEHHOH bOakTepHOAOIMH
[Mactépa. '

B 1861 roay Ilactép BO Bpems cBOEro 3sHaMEHHTOrO cCropa
CO CTOPOHHUMKAMHM TPOM3BOABHOTO 3apomJieHus GakTepuii nOKasaa, uyToO
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eCAH KunsdyeHueM ocBOOOAUTL AOOYI0 EHHAKOCTD HMAH [UTATEADHYIO
cpely or 6axrtepull M MX crnop M NperpazudTbh 3aTeM, XOTA Obl BaTOH,
AOCTYNl MM TyJa H3 BO3JjyXa, TO B TaKOH XHAKOCTH OakTepHH HHKOTrJa
HE BO3HHKAaIOT, T.~€. 4YTO H OHH IIPOKCXOJAT Bcerja Aumbp oT cebe
nozobubix. A Tak Kak OPraHU3MOB, CTOAIUMX HUKe Oakrepuil, Hewus-
BECTHO, TO TeM caMbiM ObiAa OMpPOBEpPrHyTa BoOOIIE BO3MOKHOCTH MNPO-
H3BOADHOIO 3apOkKJEHHA KaKUX Obl TO HM ObINO HbIHE HKUBYWIUX Opra-
HHU3MOB.

Ojuako, Tak MAM MHAYe, HO AKH3HD Ha 3EMAE HECOMHEHHO HMEET
M3BeCTHOE Hadalo, Tak Kak ObIAO0 BpeMd, Korga Hamla 3eMAs, Kak H
APyrue Teaa COAHEYHOH CHCTeMbi, Cnepsa BXojuAa B cocraB obmei
AAs BCeX HHMX ra3oo0pasHOil TYMaHHOCTH, a 3aTe€M MPEJCTaBAAAA M3
cebs pacKaAeHHbIE OTHEHHO-AHJKMI 1uap, M B 3TO BPeMA, KOHEYHO,
AMU3Hb Ha Hel 6blAa COBEpUIEHHO HeBO3MOXHa. J\ulIb No3jHee, KOrjga
3eMAA TIOCTENEHHO OXAAaZMAACh, NOKPbIAACh TBEPAOit KOopo#l, korga obpa-
30BaAKCh [I€PBble MATepPHKH W OKeaHbl, a Takike artmocdepa, Ha Hefi
MOTAH MOABUTBCH U I[EPBBIE KUBbIE CYLIECTBA, KOTOpbIE, KOHEYHO, KakK
S5TO fACHO BBITEKAET M3 DBOAIOUHOHHOH Teopuu, JAOAXHBI ObIAM CTOATH
Ha 4pesBbluafino HHU3KOH cTynenn passutua. Crnpamusaercs, OTKyaa
M KakuM 06pasoM oOuuM Morau BOSHHMKHYTb? OTBETUTb Ha ITO MOMHO
AHIID YHCTO NPEANOAOMHTEADHO HMAHM THINOTETHYECKH, M TaKHX THIOTEs
O TPOMCXOMAEHHUM KHU3HH Ha 3eMA€ HMEeTCd HECKOAbKO, HO HX Bce
MOXKHO CBECTH K ABYM T'AaBHBIM.

O4Hy u3 HHX MOKHO Ha3BaTh FMNOTE30H NPOM3IBOABHOTO
3apoX JeHH A — OHAa BOBHHKAZ BCAeJ 32 MOABAEHHEM B Hayke 3BO-
AFOLUMOHHOH TEOPHH M MOAb3YETCA M Tenepb COYYBCTBHEM OYEHb MHOTHMX
VYEHBIX. OTa FHMNOTe3a HMAM OCTABASET BONPOC O BO3MOXHOCTH IIpO-
M3BOABHOTO 3apOXKJEHHA KHU3HM B HACTOfIlee BpPEMA B CTOPOHE HAHM
COrAaliaeTcs Jake C HEBO3MOKHOCTDID 3TOro, HO NOAYEPKHUBAET, YTO
eCAH YTO-HUOyAb HEBO3MOXKHO TeNepb, TO 3TO HE 3HAYHT, YTO OHO
6BIAO HEBO3MOMHO Bcerja. HanpoTus, mo ' OTHOWEHHMIO K DEPBOMY
MOSBAEHHIO AHM3HM Ha 3€MAe BOMpoc JoAaxeH ObiTh pasobpan camo-
CTOSITEABHO, Tak Kak [epPBhle XUBbIE CYLIECTBa Ha 3€MHOU MOBEPXHOCTH
MOTAM CTOATH 3HAYHTEADHO HHiKe M ObITb YCTpOEHbl MPOLIE BCEX Cylie-
CTBYKWIIMX TEnepb OPraHU3MOB, Ja M B TO BpeMs MOrAM GblTh HaAHIO
COBEPIIEHHO HMHBbIE YCAOBHA. Diarogaps csoeo6pasuro MOCAEAHUX, MO
MHEHHI0 CTOPOHHHKOB JaHHOH T'MIOTE3bl, BCA€J 3a BO3SHHKHOBEHHEM Ha
3eMA€ TBEPJOH KOpbl M OKeaHOB M3 OE3XH3HEHHOTO HEeOPraHMYecKoro
BelleCTRA M MOTAM BO3HUKHYTbL MNEPBble OPTaHMU3MBbI. |ak Kak Ternepp
9THX yCAOBuE GoAee yme HeT, TO NMPOUECC NPOU3BOABHOIO 3apOXKJECHUSA
foAee M HE NMOBTOPAETCA, a BeChb CYLIECTBYIOUIMH B HacToAuiee Bpemsd
MHp XHMBbIX CYUIeCTB BO3HHK NYTEM 3BOAIOIMM H3 MEPBbIX IHOHEPOSB
AUSHH Ha 3eMAe, KOTOpble [0 CBOeil OpraHH3allMH CTOAAM, BEPOATHO,
Jake HMXKE KAETOK H NPEeJCTaBAAAU M3 cebdA, ObITh MOXET, 0AHOPOAHbIE
komouKH kuBofo 6eAKa, eyle AMIIEHHbIE CNELUAABHOTO CTPOEHMSA.

Jeraauch npu 3TOM M MOUBITKY BbIACHWTb, YTO MPEACTABASAAM M3
ce6s Te croeolpazHneé YCAOBHS, [PH KOTOPHIX CTAA BO3MOXEH MEPEexoy
6e3XH3HEHHOTO, HROPraHM30BAHHOrO BEIUECTBA B KUBOE. Y Ka3blBaAHM
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Ha TeMIepaTypy KPaCHOKAAUABHOrO :apa, KOTOpas MOTAa HMeTD
MecTO Ha 3eMAe npu o6paszoBaHuM Ha Hell TBepJol KOpbI, MekZy Tem
TOADKO TpH TaKOH TeMIepaType YrAepoJ H COSZUHAETCA C a30TOM
u 1. 4. (OzHaKO MBI €lle CAHMIIKOM HeJOCTaTOYHO BHAKOMbI H CO CTpOEe-
HUEM KHABOH OEAKOBOH 4YaCTHIbI H C YCAOBHAMH, HMEBIIMMH MECTO Ha
3eMAE B repBble IIEPHOJbl €€ CYILEeCTBOBaHHs, TakK 49TO MOKYA3, E€CAU
M MOMHO TNPUHMMATh THIOTE3Y [POM3BOABHOrO 3apOMACHUS OPraHu3-
MOB, TO AMIIb B ee camoii obmeli d¢opme, He ocTaHaBAMBaACh Ha
AETarsAX.

Bropas rumoresa, HaspiBaeMas runoTes0if nepeHoca 3apo-
Ablinef, CTOAT Ha COBEPIIEHHO MWHOH TOYKE 3peHHMA W CYUTAeT
npexJe BCETD, YTO KM3Hb BeYHa W BCErja CyUIeCTBOBaAa B BHAE HU-
BbIX OPraHHU3MOB — KAGTOK M ocobell, COCTOSIMX M3 KAETOK. Yinaue
roBopsA, Kak (H3MKa W XUMHUS NPHHAMAKOT HepaspymUMOCTb W BEYHOE
CylIeCTBOBaHHE MaTEpHU, Tak W OHMOAOIHsA, COrAACHO JaHHOH TumOTese,
AOAKHA TIPU3HATD H3BEYHOE M MH3HaYaAbHOE CYILUEeCTBOBaHHE HKHUBHH,
T.-€. 4YTO XuUBasg M MEpPTBagd MaTepus BCerja CYLWECTBOBAAM Mapai-
AGABHO JAPYT APYTY B Pa3sAMYHBIX M HesaBHCHMBIX (opmax. [lpu srom
MU3Hb, KOHEUHO, HE MOKET Ol PAHHYMBATHCA NPELEAaMH 3EMAH, a2 JOAKHA
CYIIECTBOBATh M Ha JPYrHX TeAaX COAHEYHOH CHCTeMBbI H BOOOLIE BCIOAY
BO BCEAEHHOH, rdé AAsf DTOrO MMEIOTCA MOAXOAAIIHNE YCAOBHA.

Aath kakoe-AHO0 JOKa3aTEABCTBO MbICAH 06 ofHTaemMocTH Jpyrux
HeGeCHBIX MUPOB, KOHEYHO, HEBO3MOMXKHO, HO HEAD3A M ONPOBEPrHYTH
ee, H MJAEs 3Ta uUMeeT Tenepb MHOrMX crTopoHHMKOB. (zHako OTHIOADL
HE Ha BCeX 3Be’ajaxXx M [AaHeTax MOMHO MPEeANoAaraTbh HaAHYHOCTD
AHBbIX CYIUECTB.

Oasn us HebecHbIX TeA He MOTYT HMMETb Ha cBoell MOBEpXHOCTH
#U3HM, TaK KaKk OHH ZAA 3TOrO, TaK CKasaTb, €Ile CAUIIKOM MOAOADI
#, MoZ06HO XxoTs 6bI coanuy, HAXOJATCA B pacmAaBAEHHOM OTHEHHO-
AKUJAKOM COCTOAHHH, MCKAIOYAIOUleM BO3MOXHOCTD CYIUECTBOBAHHA opra-
ausmoB. Jpyrue HeGecHbie TeAa HE HMEIOT HX Ha CBoell 1OBEPXHOCTH
10 APYroit mpHuYYHE — UMEHHO NMOTOMY, YTO OHHM, TaK CKa3aTh, CAHIIKOM
cTapbl ¥, Kak, HanpuMmep, AyHa, YTEPAAH 3amachl CBOEr0 BHYTPEHHEro
Kapa U AHMUIEHB KOrja-To ObiBuieil, BepOATHO, M Ha HUX aTMochepbl
u Boabl. Ojguaxo, uMeroTcs HebecHble Tena Bpoje XKOTS GBI GAuxaii-
mux k 3eMmae nramet (Bemepst m Mapca), xotopsie o6iragaorT u aTmo-
cpepolt u BoJOH M Ha KOTOPHIX YCAOBMS CYLIECTBOBAaHUA, BEPOATHO,
ZOBOABHO OAUBKM K 3EMHBIM, — [OJTOMY OTHOCHTEABHO HHX BIIOAHE
BO3MOMKHO MPEANOAOKEHHE, 4YTO H OHH o0OragaroT cBoficTBEHHBIMHM UM
opraHH3MaMH, KOTOpbIe, TakuMm o6GpasoM, He OrpaHHYKBAIOTCA B CBOEM
pacripocTpaHeHuu ogHOH Toabko semaeil. Ognako, 6biro Bpems, korga
H Ha 3eMAe He ObIAO AM3HH, TOYHO TaKKe KaK HACTYIUT BIOCAEACTBHHM,
BEpPOATHO, TaKoe BpeMdA, YTO OHa UHCYE3HET Ha HeH, KorJa 3eMmAd
npHAET B COCTOAHHE, MNOA00HOE COBPEMEHHOMY COCTOAHMIO AYHBIL
MU Bce &e xu3HD MPU ITOM He JACYE3HET COBEPIUEHHO, a, MOTAaCHVB Ha
Halell naaHete, OyAeT NPOJOAKATbCHA Ha APYruxX HebeCHbIX Teaax, Tay
KaK MexJy HAMH HeoOXOAHMO NPejNOAOKHTD HM3BeCTHbIH o6MeEH opranpa:
MaMH WAM KPYTOBOPOT XM3HH MO Bcelf BceAeHHOI.
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Or zonyuienus nepexoca s3apoabilueil #n3=u ¢ ogHoro HebecHoro
TeAa Ha JAPyroe paccMaTrpuBaeMas HaMM TMIIOTE€3a W IIOAYYHMAA CBOE
Ha3BaHMEe, TaK KaK 3TO JONylleHHe SABAJETCA CTOAb XK€ BaKHbBIMH AAf
Hee, KaKk M MPUHATHE BEYHOTO CYILECTBOBRaHUA #MBOH Matepun. Kaxum
#e o6pa3soM BO3ZMOKHO 3TO OOUIEHHE MHPOB APYr C APYTOM AASL TOTO,
yto0Bl OJpAXAeBWHMH H yMmHparoWHMH Mup MOr nepejaTh CBOM 3apo-
ABIMNK KUSHH gpyromy, 6OAee MOAOZOMY MHpY?-

[IpexHue CTOpPOHHWKM THUNOTE3BI MNepeHOca 3apoJiblulell — MexAY
npoYKM, M3BECTHble Pu3nkid [omcoH u ['eabMroAby— cuurarm BosMO®-
HBIM JONYCTUTh INEPEeHOC MeAbYaHmuX 3apoAblliel KUBbIX CYIUIECTB,
BpOJe CNOp WAM uuct Oaxrepuit, ¢ ogHoro HebecHoro Teaa Ha apyroe
IpU MOMOIUH Tak Ha3piBaeMmbix MeTeoputoB. [locaegnue npescraBasior
coboio Heboabuie OO6GAOMKH, OTOpBaBlMecs OT Pa3sAHYHbIX HeGecHbIX
TEA ¥ MOCTOSHHO momajaiomue (B BUAe NajamOIMX B3Be3]) B Hamy
aTMOC()epy M 3aTeM Ha 3€MAI, a Takike M Ha JPyrue NAaHeTel. Ecau
METEOPHT OTOPBAACS OT HAaCEAEHHOHW KHBBIMM CYyIecTBaMM NAAHETHI, TO
OH AErKO MOT yHecTH ¢ coboll ¥ 3apojbluy MeAbyaHIIMX OPraHW3MOB,
a 3aTeM 3aHECTH MX ¥ Ha JPYryw maAasery. IlpoTtus mnogo6uoro cmo-
coba nmepenoca 6bIAM CAeraHbl OAHAKO CEpbesHble BO3pakeHUs, HO He-
ZaBHO WBBECTHBIA wmBeAckuil (usnk AppeHHyC yKasaa, 4TO MEPEHOC
3apopliiedl KHU3HM MOXKET OPOMCXOAHUTbH COBEPINIEHHO HHBIM NOYTEM.
OkasbiBaeTcs, YTO CBETOBbIE, TENAOBBIE H JpPYTHE AYYH, [POHH3BIBaIO-
e MeXNAaHeTHOe IPOCTPAHCTBO, IPOH3BOJAT H3BECTHOE JaBAEHUE,
Z0CTaTOYHOE JAf TOro, uTobbi 6Giarojzaps emy crnopbl HEKOTOPBIX
MHKPOOPrannMsMoB ObIAH YyHeceHbl XOTA 6bl H3 3eMHOH aTMocdepbr H
3aTeM MepeHeCeHbl Ha JPYIUe NAaHeTbl W Jaxe 3BE3Abl, rje OHM MOTYT
MpOPacTH, ecAW HalAyT AAs sTOro mnoaxoxsmue ycroeus. Koueuwo,
ecan Ha aTOM HeGecHOM Teae wumeeTcsa CBOH cobcTBeHHbIE MHpP opra-
HU3MOB, TO MPHINEAbLUbI H3 Zpyroro HebecHOro Mmupa BpsAJ AH OKaxKyTCA
cnOCOGHBIMM KOHKYpPHPOBaTL C HUM B Gopbbe 3a cyisecTBOBaHME W,
BePOATHO, ckopo norubuyr. Ecam me Takme sapogenum 6ysyr sawe-
CEeHbl TyJa, rJe HMEIOTCH Yike Ha AMIO BCe HajAeKallHe YCAOBHA AAs
AH3HH, HO HET elle XUBbIX CYILUECTB, TO OHH OBICTPO HAYHYT pa3BH-
BHBATbCA M MPOU3BEAYT MNYTEM SBOAIOUHUM CAOMKHbIH MHD OpPraHM3MOB.
Tak, cornacHo rumorese mnepeuoca 3apogpilleil, 3apoiUAach KU3Hb Ha
3e€MAe, TaK 3apomaaiach, 3apoxgaeTca u OyzeTr Bcerga 3apoxkiaTbeA
OHa Ha APYyrux HeOGeCHbIX TeAax, HO JTO BCE AHUIb MECTHbIE BCHbIILKH
KM3HU B €€ OTAEABHBIX Ouarax, MO CYIIECTBY XK€ MKUSHb W XKUBas Ma-
TepUs BEYHDI.

Uro moxeM wMbl cKa3zaTh N0 NOOBOAY M3AOKeHHbIX cefiyac AByx
runoTes o mpoucxoxienuy xusuu Ha semae? QuesngHo, TO ke camoe,
4yTO Bbille ©ObIAO CKa3aHO 1O NOBOJY MEXaHW3Ma M BHTaAM3Ma: HH
04Ha H3 HMX HEe MOXET HM JOKa3aTb CBOE€il OXOHYaTeAbHOWH npaBOTHI,
HH ONPOREPTrHYTb APYryH) — 3HAYWT, BOMPOC 3ITOT HEpPaspewleH H TOT
MAH HHOIHi OTBET Ha HEro He siBAfeTCH 00A3aTeAbHHIM JAA HAyKH, a Bbl-
fop MexAy HUMH €CTb y#e AeA0 AMYHOTO Bkyca kaxaoro. He tpyamo
BUAETh, OJHAKO, YTO MeKAYy MEXaHMCTUYECKMM M BHTAAHCTHYECKHM
B3TAAJIOM Ha KH3Hb M TOH HAM HHOH M3 ITHUX TUMOTE3 HMEETCA HECO-
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MHEHHas1 CBf3b. /A MEXaHHCTa THIIOTE32 [POM3BOABHOTO 3apOHKAEHHUT
SIBASETCS HE TOABKO BIIOAHE I[IpHEMAEeMOH, HO M eJMHCTBEHHO BO3MOX-
HOH, pas oH BooOwWe He HaXOJUT NPHHUUNHMAADHOIO pPasAUYMs MEeXKAY
muBO#t u mepTBOBt npupogoii. [lpoucxomgenne nepsot us Bropoi
ABASIETCA AHMIIb AOTHYECKMM BBIBOJOM H3 ero OOIIEero MHPOBO33PEHHA
na Bcioo mpupody. Hanporup, BuTaauCT He MOmeT COrAacuTbes C rumno-
Te30H NMPOHM3BOABHOTO 3apPOXMIEHHsI, TaK Kak BHTaAMCTHYeCKas ToOuKa
3pEHMsA HEe MOXKET JONYyCTUTh Nepexoja MepTBOH MaTepunu B KHBOII
opraHM3sM HHadve, Kak IIpd MOMOLIM Yyja, a JONyIUeHHEe 4YyAeC U Hayy-
Hoe oObACHEHHE, KOHEYHO, B3aHMHO MCKAKOYalOT JPYyr apyra. [ unoresa
&€ NepeHoca 3apojblliel, JonycKawllasd BEYHOCTb MKH3HM BO BCEAEH-
HOH B BHJAe ocoboro psja, napaareAbHOTO MePTBOH NpHPOJE, HO HE
NPOUCXOAAHIEr0 M3 Hero, BINOAHE TapMOHMPYET CO BCEM BHTaAMCTHYE-
CKHM MUPOBO33PEHHEM. JTOro, OAHaKO, HE CAeAyeT MOHHMaTb TakK, UTO
AaHHas THOOTe3a BXOJHT, Kak COCTaBHas 4acTh, B BHTaAHM3M, TeM Ooaee,
YTO W aBTOPbl €6 6bIAM OYeHb JaAeKd OT ITOr0 HaNpPaBAEHHs. |eM He
MeHee He OyaeT OWMOKOH MpH3HaTDb, YTO B BONPOCE O NPCHMCXOXJCHHH
AM3HH Ha 3€MA€ KakAbli NOCAEIOBATEAbBHbIH MEXaHHCT JOAKEH IOJ-
AepKHUBATb THIOTE3Y MNPOM3BOABHOI'O 3apOXAEHUs, TOYHO TaK Xe Kak
kamapifi mocaegoBaTeAbHbIl BHTanaHCT OyJeT cKopee BCEro AepmaTbes
rurnoTesbl mepenoca sapogbimeii. OxoHYaTeAbHO ke MOKET GBITH pas-
pelles 3TOT BONPOC AHIIb NOCAEAYIOIIMMM HCCAEJOBAHUAMH, ECAH OH
BoObGLIE OTHOCHTCH K YHCAY pa3pelidMbIX.

MexauusM u BHTaAK3M, I'HIOOTE3a MPOUBBOABHOTO 3apOMAEHHA M Ii-
noTesa NepeHoca 3apoabillleii — MbI HApPOYHO OCTAHOBHAMCH Ha STHX
CIIOpHBIX BOIIpOCaX B KOHIe Hamlelt kuuru, 4robnl mOKasaTb, HTO M
B 0OAACTH GHOAOTHM KMEETCEZ HE€ MAaAO €llleé COBEPUIEHHO HEepa3pelmeH-
ubix npobaem. DoiTh momer, B 6oaee HAM MeHee GAMBKOM HAH OTAa-
AeHHOM OyJylieM, OHHM H NOAYYaT paspeleHHe, HO OJHO COBEPIIEHHO
HECOMHEHHO, 4YTO Ha MECTO MX CTaHYT HOBBIE BONPOCHl M HOBbIE€ NPO-
Oaembl, O KOTOPHIX Tenepb Mbl He MMEEM elle HUKaKOro IIOHATHA,
M 3TH HOBBIE CNIOPHDbIE BONPOCH OYAYT Tak e 3aHMMAaTb OYJYLUHX HCTAe-
AoBaTeAei.

Taxora, Bnpouem, obwas cyanba Bcex HayyHbIX JUCUMNAMH, u60
H KaxkJas H3 HUX B OTAEABHOCTH M Hayka B €€ [eAOM BCe BpeMs
ABUAYTCA BIEpe) H, OTKPbIBas HOBbie (haKThl, pacKPhIBAIOT Nepes coboro
¥ HOBBI€ TOPH30HTBI. [ Ay6OKO NPaBHABHO BBIPasHACA B 3TOM OTHO-
wenun Kapar DBsp ckaszas, uro ,Hayka Beuwa B CBOMX HCTOYHMKAX,
HeusMepHMa B cBoeM obbeme, GesrpaHnYHa B CBOMX 3ajadax, HeJOCTHU-
AxuMa B cBoell koHeuwo#t meamn®.




B saxarouenne Mbl cuntaem Heb6eCHOAE3HBIM HasBaTh 3J4€Cb  He-
CKOABKO KHMI' MO HEKOTOPBIM M3 3aTPOHYTHIX HaMH BONPOCOB, YTOOHI
32HHTEPECOBaBHIMICA TeM MAH HBBIM OTAeAoM oOOuwel O6MOAOTHM umMTa-
TEeAb MOI' PacUIMPUTh CBOE 3HAKOMCTBO C MOCAEAHHMH.
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OIF'ANABAEHHMUE.

Farapa . Yro Takoe OHOAOrHA, KOr0 HMENHO NDOHHMAKOT TOA MMEHEM
OpragusSMOR M KaK OHH JeAdATed . . . . . . T EE

O6masn 6uonrorua H 6GHOAOTMYECKHEe HAVKH (5} ],,._I,apcma HHBOTHBIX
m pacrenn# u Hx kaaccuduxauus (7). — Bug (9). — Pox u apyrue cuere-
matudeckue egunuupt (10). — Tunm :xuBoTHOrO LAapcTBa M TAaBHbIE OTAEABI
pacruteapHoro (12).

[aasa II. Kax ycrpoeno Teao kampgoro oprammama . . . . . . . . .

Anaromus (17). — Opraum u ux cucremst (17). — Trann (21). — Kaerou-
nas Teugﬂﬂ (22). — Crpoenve waerxu (25). — Ocofiennoct pacTHTEABHBIX
kaerok (31). — Bricmas crenene ocrommenus xierkn y mrdysopnmit (32).

[raza III. Ornpasremns opraEmsmos . . . . . . . . . - . . . . .

Musuororuss  (36). — Musotanie u pacruTeAbHBle QYHKIMM GBI‘E.H}IH-
moe (36). — O6men Bemecre m snepruu (37). — dsumenne (50). — Pasapa-
mumocts (54).

[rapa IV. PaswaoimseHEe MHBBIX CYINECTB . . . « .+ - + « & + « = » -

Pasmnomenne u pocr (65). — Pasmuomenue Kaervn {66] -—Hpmme ae-
arenne (66).—Kapuoxunes (67). —Becnoaoe pasmromenue npoeredmmx g

Becnoace pasMHOmeHHE MHOIOKAeTOUHBIX (72). — Ho.mnnc pasMHOKEeHHe

mngotabix  (76). — [lorosoe pasumomenne pacrenmil (83). — IMaprenore-

ues (86). — Uepegosauue moxoacnmit (88).

I'rapa V. PassuTue opraEmsmom . . . . . . . . . . . . M
Ambpuororua (92). — Cospesanne mnorosbix npﬂgymnn {93 Dﬂ AUAO-

reopenne (96). — Ilorosoil mpouecc ¥ mpocrekinmux (101). — Paasurne 3a-

oamma (104). — JApobrenue siirn (104). — 3apogbiuespie caon (106). —
Kﬂe'ramnpqm:e. (109).
Faaa VI Hacaeacteemmoers . . . . . . . . . . . . . . . . ...

Hacregersennoers (112). —Ymaspmmhume TEOPHH HACAEJCTBEHHOCTH
(112). — Hacaegersensoers  npuob E“I‘EHHI:IJE cojiers  (114). -— Saxousl
Mengers (117). — Mergeansm  (124). — Baxon Mengeas u  xpomosombi
(127). — Onpegenenne noaa (129).

[aaga VII. Ormomenme aprannauun APYT K JAPYry K nxpymamlgeﬁ

BPORE e b d S s B G f R S SR ek :
Bxonorus (133). — HOM:BQH aumopduam (133). — [Moanmopduam (1?6]
MNapasurusm (143). — Oruomenns mexgy useramu u
HACEKOMBIMH (147}.—Hacekommnnme pacrenuna (149). -— Opranuamsr u

okpysatomas cpega (151). — Cesonunii  gusmopduam  (155). ~ [loxposu-
TeabcTeeHHas okpacka (156).— ['corpaduueckoe pacrnpocrpanense HHHOTHBIX
u pacrenuit (159).

IFaapa VIII. Kax mpomsomaum oprammamsr . . . % om meds w w m

Haea ssoatogmn  (164). — Teopna  Japsina {1&5} — ﬂnnumem;-:.m.:
9BOAOLMOHHON wHaex u3 obractn skorornm (174), mopdorormn (177), na-
areontororuu (183) u Guoreorpagpuu (189).

Iaapa IX. Dmoarommonssie ymemms . . . . . . . . . . . . .. ..

Heoramapruzm n ueogapsuuusm (190). — Saaqerme noabopa {197} e
Myrauronuasn teopus (194). — Bonpoe o npoucxospgennu ueropexa (199). —
[Tyru ssoarouum ueroseseckoro poga (206). — Esrenuxa (207).

laaga X. Yro Takoe HHIEL? . . . . . . . . .

OTHOCHTEABHOCTh pasAHuMil MeJy OpraHusMaMu H TelaMd MepTBOH
NpHPOAbI M Me#Ay cymectBamu muBbiMH ¥ ymepmmmu (209). -— Mexaunam ®
euraiusn (212). — Bonpoe o npouexomaenny masHH ma zemae (214).
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