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Y>Xe npu NepBoM 3HAKOMCTBE C MPUPOAOIA Mbl 06HapYy>XMBaeM B
Helli Tena OBOSIKOF0 poAa— >XXUBble M MepTBble. K MnepBbiM OTHOCATCS:
yesioBeK, NAryLUKa, MbsBKa, ronybb, akauusl, o4yBaHUMK, eflb, Kopo4e
BCE pacTeHUS W >KUBOTHbIE; KO BTOpPbIM— Takue Tena, KakK Boja,
BO34YyX, KaMeHb, MacT 3eMau, 06/1akKo.

UTo KOLIKa >XMBOe Tesio, a 06/1aK0 M KaMeHb HEXWBble— 3TO
3HalT Bce. OgHaKo, He Bcerga TaK JIerko OT/INYUTh XXUBOE OT He-
»xuBoro. lMpeactaBum cebe, 4To npes Hamu Kycoif n3BecTHAKa U KO-
panni— TaK Ha3blBaeTcsl B MPOCTOpeYbM TBEPAOE, KaK KameHb, 06pa3o-
BaHWe, BCTpeualolleecss B BuAe HapOCTOB Ha AHe MOpPEeN M OKeaHOB.
Kopannbl HanomMunHalT Cc060M KYCTUKW pacTeHuil, 4acTto obpasytoT
noABOAHbIE CKasfibl, LeNnble O0CTpoBa W 6bIBAOT OKpalleHbl B pasHble
uBeTta. lMpu B3rNsige Ha Kopasi/l HecBedylive JIOAU HEMpeMeHHO cKa-
XKYT, UTO 3TO KaMeHb, MepTBOe Teslo, KakK W 06bIKHOBEHHbIN N3BECT-
HAK. BHMMaTeNbHOe >Xe M3yyeHue Kopasisla nokKasbliBaeT, YTO OH Mpeg-
CTaBNsieT coboli cobpaHMe MHOXecTBa KPOXOTHbIX >XMBbIX Tel— XU-
BOTHbIX, 3aK/IOUYEHHbIX B W3BECTKOBOE BELLECTBO, BbIAE/IIEMOE VMMU.
KTo Bmgen ry6ok, 3HaeT, YTO OHW COBEPLUEHHO He MOXO0XW Ha >XUBble
Tena. OTO pbIX/ble KOMKW, KYCTUKU, CUASALLME HA Pas/INUHbIX MoA-
BOAHbIX M MiaBawwmx npegMetrax. Bmecte ¢ Tem rybku, Kak [oOCTo-
BEPHO M3BECTHO, >XUBble Tesia.

B npecHbIX Befax, Ha pas/INyHbIX Tenax, 4acto MOXXHO Habsto-
JaTb, o06nennswWmMe UX KyCTUCTble HaseTbl, Ha3blBaKOLMECH MLUAH-
kamn. OHM eule 6osible He MOXO0XKM Ha >XUBble Tena, Yem rybka. He-
CMOTPSA Ha 3TO0, B HayKe He COMHeBalOTCA B MNPUHAAIEXKHOCTM MLUa-
HOK K >XWBbIM Tenam. WTak, rpaHb MeXAy >XUBbIM W HEXUBbIM He
Bcerga 6biBaeT pe3Kow U 0T4YeT/IMBOWA. Ecnm B 0gHOM criyyae OT/IMUUTL
XXMBOE OT HEXWBOro— MycToe fen0, TO B 60/IbLUMHCTBE C/lydaeB 3TO
He TaK MpocTo. [/ BCero 3TOro HY>XHbl 3HaHWS U OCHOBaTesibHbIe
3HaHUA Ten npupodbl. TONLKO MyTeM BCECTOPOHHEro U ray6oKoro ms-
YUYEHUS XXUBbIX Tesl MOXXHO MO03HaTb WX, MPOHMKHYB B TaliHbl U 3a-
ragkm >KU3Hwu.

Bonpocbl >XWU3HM W3[aBHA 3aHMMa/iM U T1y60KO WHTepecoBasiv
BCceX Jofei. HaunmHasa co BpemeH rny60Koi ApeBHOCTWU, Yesl0BEK Mbl-
Tasics Mo3HaTb >XM3Hb, HO AOJITO0 U OYeHb AOJIF0 3TO eMy ObIsI0 HE Mof
cuny. MeA/leHHO M MOCTENeHHO YesloBEK 3aBOEBbIBa/T MPUpPoAY U Le-
HOK TSDKENOW M YMopHOW 60pbbbl C Hel MpuobpeTas onbIT N 3HAHUS.
KoHeYHO, HauvaslbHble CBEAEHUS O YKM3HU 6blIN YacTo HeBEepPHbIMU, OLLN-
604YHbIMW, MpeyBesiMyYeHHbIMKU. LLInn BpemeHa, a ¢ HUMW YyBeMYMBAIUCH
3aB0EeBaHUsI YesioBeKa, U MOMYTHO M3MEHSAANUCb ero npeactasnieHus. To,
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BO UTO TaK HeJaBHO 4YenoBeK BEpW/I, YTO Kasasiocb eMy HernpesioXKHo
WCTUHOWN, CTAHOBMWJIOCb B CBETE HOBbIX AOCTVDKEHWI UYMCTEMLIVM Bbl-
MbIC/IOM, He WMElOLUM Cepbe3HOro 3HauyeHUss. TaK MOCTerneHHOo 6bls10
MO/IOXKEHO Hauasio HayKe 0 >XU3HU— 6uonormn. C Tex Mop MpOLLIo
MHOr0 BpPEMEHW W coBpeMeHHas 6MofIorns Aasieko ywna Brepes OT
[peBHe HayKM 0 >XU3HW. ECnM Mo BO33peHUSIM APEBHUX >KU3Hb 6bliia
Mo-npocTy 4yaoM, CBEpPX'eCTeCTBEHHOM CWU/o, TO 3TOr0 He MOXeT
cKasaTb COBpPeMeHHasi 6uosiorusi.

Pa3DaXMMOCTb— OHO M3 OCHOBHbIX CBOVCTB XUBOTO,

Hab6niogas pa3HoobpasHble >XMBble Tefna, AABHO 3aMETUN, 4TO-
OHW OT/INYAKTCA OAHUM WHTEPEeCHbIM CBOMACTBOM— MOTFYT OTBe4YaTb
M3BECTHbIMW [EACTBUSIMUA Ha BHeLIHWe pasgpadkeHusi. CBOMCTBO 3TO
MoJsly4nsI0 Ha3BaHUE PasfpParKUMOCTU UM YyBCTBUTENbHOCTU. VM o6na-
JalT Bce 6€3 WCK/IYEHUST XMBble Tena. Tak, eciMm MbSIBKY  BblIHYThb
M3 BOAbl U Mnpojep>XXaTb HEKOTOpPOe BpemMsi Ha BO34yXe, >KMBOTHOE
MOCTENEHHO CTArMBaeTCs B KOMOYEK, BC/IEACTBME YCbIXaHUA ee Tena.
CokpalleHue Tefna MbsIBKA eCTb, KOHEYHO, pe3ynbTaT AeicTBUA Ccy-
X0CTU BO3gyxa. Takum 06pa3oM, Ha pas3gpakeHue MbsiBKa OTBeyaeT
CTArMBaHVWEM CBOEro Tena.

Ecnu B3ATb BoAy C FHUIOLWVMW PacTEHUSIMU U3 MpyAKa, KaHaBbl,
NY>XN M paccMOTpeTb Karsio ee B MUKpockon  (Mpubop c yBennuu-
Te/lbHbIMW CTEK/1aMu), TO B Hel MOXXHO HalTW MHOXXECTBO >XMBOTHbIX,
KOTOpble HasblBalTCA TydenbkaMmn. Teno Tydenbku npeacrtaBnser Ko-
MOYEK >KMBOF0 BeLLeCTBa— OAHY K/ETOYKY B BuAe MNOAOLIBbI Ty
(oTctoga n HasBaHMe Tydesibka), NOKPbITY0 060/104KON M BOMOCOBUA-
HbIMW OTPOCTKAMM Ha MOBEPXHOCTU— pecHUUamMu, Mpyv MOMOLU KOTO-
pbix Tydenbka ABuraetcs. [N1s48 B MMKPOCKOM, 3aMevyaeM, 4TO Ty-
henbkn 6bICTPO CHYIOT B Kamnje BoAbl U3 CTOPOHbI1B CTOPOHY. YUTO6bI
XOPOLLUO paccMOTPeTb BCHO B3ATYH Kan/w BoAbl, MPobyemM OCTOPOXHO
ee npoABuraTb BMeCTE CO CTEK/IbILIKOM Ha CTO/IMKE MMUKpockona
BMpaBo, BfieBO, BMepef, Hasag. [Mpy TakoMm ABMXKEHUU B HEKOTOPbIX
MecTax Kanaym O06HapYy>XMM CKOMJIEHUs1 60/bLIoro umcna Tydenek.
(Puc. 1). HabnwopgatoTtcd, Hanpumep, MecTa, rge TyqenbKnm BCTpevarTcs
gecATkamn, npuyem TyT OHU 60nee nAM MeHee MNOKOWHbI— He BUAHO
HMU WX 06bIYHOM CYTO/IOKU, HU PEe3KUX U MOPbIBUCTbIX ABWKEHUA. YUT0
3T0 3HauuT? OT4Uero mMectaMum TydesbKWU [epXXaTcs BMecTe U TaK Ma-
nonoAswkHbI? BematpmBasicb BHMMAaTeNbHO B rpynny Tyderiek, 3ame-
YaeMm; 4TO OHM YNUpaKwTCsa CTOPOHAMW CBOEro Tesla B KaKoe-TO
Kpyrsioe un npo3padHoe Tesio. [locnefHee KaXKeTCsa MNOSIOXKUTENbHO
06/1enfIeHHbIM TydesibKaMy B HECKO/bKO psifoB. MuHyTa HabnwogeHus,
M B MPO3payHOM TesibLe Mbl Y3HAaeM KpYMHbI/A My3blpeK Bo3ayXxa.

Kak 06’AcHUTb ckonieHne TydesnieKk BOKPYr My3bipbka Bo3gyxa?
MpoaBuras CTEKMbIWKO C Karsei BoAbl, HaX0AWM eLle HEeCKOJIbKO My-
3bIpbKOB M BOKPYI HUX TY >Xe KapTuHy. [1pocMoTpeBLUW, KaK cre-
AyeT Kannw, ybexkgaemcsa B TOM, 4YTO MPOCTO B Bofde Tydesnek Ccéi-
yac Mano, 4YTo 6onbliad 4vacTb WX pacrnonaraeTcs pAObILKOM € My-
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3blpbKamMu Bo3gyxa. A 3T0 MOHATHO! Befpb, »XuBble Ten”™ ana AbiXxaHuA
Hy>XJalTca B 0C060M rase KWUCNOpPOAe, KOTOPbIA COAEPXXUTCA B BO3-
ayxe. B camom Hayasie onbiTa, KakK TO/IbKO Mbl B3S/IA Karnil BOAbI,
B Hel 6bLJI0 AOCTATOYHO pPacTBOPEHHOro BO3AyXa W, CrefoBaTesibHoO,
kucnopoga. Tydenbku cB060AHO M 6GbICTPO ABUFa/INCb BO BCEW TOJILLe
Kannau, rMogyYuHAACL PaBHOMEPHLIM pasgpadkeHuaM Kuciopoga. Korga
Xe Kannga obefHenia KUCNOPOAOM, TydenlbKM Havanu CKONMATbCA BO-

Puc. 1.
Tythenbkn, cobpasBLinecs BOKPYr nysbipbka Bo3fyxa. (Cna6, ysen.) Opwr.

KPYr ny3blpbKOB BO34yXa, KyAa OHW YCTPEMW/IUCb BCeACTBME XUMMU-
Yeckoro pasgpakeHusi. Takum o6pasom, Tydesbku O0KasbiBalTCS
O0YeHb YYBCTBUTENbHbLIMK, TaK KaK Mog AelicTBMeM Kucropoga MOryT
coBepllaTh onpeaesieHHble ABWKEHUS. Ecnn TydenbKn TAHYTCA K KUC-
N0poAy— 3TO 3HAUYMT, UTO OH WX pasgpaykaeT MOMOXUTENbHO, Tak
KaK OHM K Hemy npuGamKatTcs.

Te >ke TydenbKM 0KasblBalOTCSA OYEHb YYBCTBUTESIbHBIMU U K
LpYrM pasgpaxuTensm. Ecnv, Hanpumep, Kansaw BoAbl, Fae HaxoasTcs
TY(e/lbKNU MOJSIErOHbKY HarpeBaTb— XXWUBOTHbIE MOCTENEHHO 3aMeansioT
[OBVXKEHMST U MOTYT AaXe COBCEM OCTAaHOBUTLCA. W TyT MPUUNHOIR M3Me-
HEeHWIn MoBefeHMA TydieneK sIBNsSETCS pasgpakeHue, B AaHHOM Crlydae
TensoBoe. BMecTo TOro, 4Tto6bl BbI3BaTb YCU/IEHHbIE ABWXKEHMS Temno
[eicTBYyeT Ha TydesneK, TOPMO3S1 UX >KU3HEHHbIe MpPOSIB/IeHUS— B 3TOM
BblpakaeTcsl OTBET >KUBOFO Tesla WM opraHu3mMa Ha pasfgpakeHue.

OueHb XOpPOLWIO MOXHO HabnofaTb SBNEHVST pa3fpakMMocTv U
Ha Apyrux opraHuamax. B kanse Bogbl C THUOWMMW pacTUTeNbHLIMU
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BelllecTBAMW KpoOMe TydiesieK BCTPeYarTCs elle 0C0bble >KUBOTHbIE
3BrneHbl. (Puc. 2). C TydenibKaMn OHU MMEKT MHOro o6uwero, a MMeH-
HO— TeJI0 UX COCTOUT U3 OAHOM K/IeTKM U CTO/Ib Maslo, 4YTO BUAETb €ro
MOXHO TO/IbKO B MWKPOCKOM. Teno 3Br/IeHbl MOX0Xe Ha rpyuwy, mno-
KpbITO 000/104KOM M Ha paclUMPeHHOM KOHLEe HeceT BCero oaviH [JSINH-
Hblli OTPOCTOK, MOXOXWIA Ha 6UYMK UM KHYTUK. STOT NpuaaTok 4
3BI/IEHbI CAY>XUT TEM >Ke OpraHoM [ABWKEHUsi, 4TO U PecHULbl 45
Tythenskn. Konebns Takum >KryTOM, 3Br/leHa, Ha MaHep Becna, oTTan-
KVBaeTCs VM B BOfAe.

PaccmoTpum 3Br/IeH B Kanse BoAbl 4Yepe3 MUKpockon. BoT He-
CKO/IbKO 3BINIEH B MNosie 3peHusi. XXMBOTHble ABWXKYTCS ropasfo Mej-
NleHHee, 4YeM TyenbKN— OHU MaBalwT C APOXKaHUEM U COKpaLleHUEeM
BCero Tesia. BBuay HeENpecTaHHOro ABVKEHUS 3BrIeH U3YyuuTb UX B
TaKOM COCTOSIHUM HEBO3MOXXHO, O0TYero Hajo WM c/fierka 3ameanutb
X ABWXKEHUS, UM OCTaHOBUTbL. C 3TOM LENbl YMEHbLUUM KOSIMYecTBO
BOAbl B Karnne, a A7 3TOr0 OTTSAHEM W3-M0J MOKPbIBAKOLLIEr0 Karnsio
TOHEHbKOr0 CTEK/IbILIKA, Ha3bIBAEMOr0 NMOKPOBHbLIM, HEMHOIO YXUAKOCTHU
npy MOMOLLKM MOJIOCOK MPOMycKHoW 6ymarn. OTTArMBatb BoAy Hafo
MOHEMHOTY, TaK KakK B MPOTUMBHOM C/ly4yae Mbl PUCKYEM TMPOCTO
pa3gaBuTb XXMBOTHbIX. NpU akKypaTHOM OTTArMBaHWU BOAbl, OENCTBU-
TeNbHO, ABVDKEHWE 3BrIeH 3aMefsisieTcsl, a TO >XMBOTHblE U COBCEM
ocTaHaB/IMBAIOTCA. $B/IEHME 3TO BbI3blBAETCA CNEAYOWUMU NPUYMHAMMN.
Korga BoAbl Noj MOKPOBHbLIM CTEKJ/IbILUKOM 6bl/10 4OCTATOUYHO, CTEK/IbILL-
KO Nlerko noAfep>XuBasniocb BOAOA WM CBOK TSDHKECTb YypaBHOBELUMBAsIO'
JaBneHnem ee. C OTTAMMBaHMEM HEKOTOPOro Konu4yecTBa BOApbl,
CMoA ee YMEHbLUW/ICS, OTYEro, HECMOTPS Ha Ty >Xe TSXeCTb CTeK/Iblll-
Ka, AaBfeHne B BOAE YBE/IMUU/IOCh. TakMm 06pa3oM, Mbl MCKYCCTBEHHO
Mo MOKPOBHbIM CTEK/IbILLIKOM BbI3Ba/IM YCU/IEHHOE fAaBnieHve. OHO U
Obl/10 TEM MEXaHUYEeCKUM pasfparkuTenem, Ha KOTOpbii opraHu3M oTBe-
TUM OCTAHOBKOW CBOUX [OBVDKEHUIA.

NTak, HeT COMHEHMS1 B TOM, 4YTO OpraHu3M [0 KpahHOCTU 4yB-
CTBUTENIEH, KaK Cambli TOHKWIA MexaHM3M. Marnelne M3MeHeHUs1 B
OKpY>KaloLWmnx ycnoBusiX BbI3blBalOT B XXUBOM Tefle TakxXXe pa3Hoobpas-
Hble W3MEHEHMUS, NposiBAsilOLMecs B rMepeMeHe  (OPMbl, YCU/IEHHOM
OBVKEHUW, OCTaHOBKe ero M npoy. 3TO M ecTb XapakTepHas uepTa
XXMBOF0 OpraHn3Ma— pasfpaXXuMocTb WM UYYBCTBUTE/IbHOCTb.

BepHeMcsi Ha MUHYTY elle K Hawumm 3BrieHam. [lonpobyem
npogenaTb Haj HUMW TakoW onbIT. B3sABWKM 3epkano MUKpoOcKona,
MoBEpHeEM ero Takum 06pa3om, YT06bl MOAP 3peHUsi BbISI0 HAMOMOBUHY"
OCBeLLeHo, HamnosIoBUHY 3aTeHeHo. bygem HabnwopaTb 3a 3BrieHamu!
Uepe3 o4yeHb KOpPOTKOe Bpemsi 06Hapy>kuTcs JI660MbITHOE SBNEHUE—
BCE 3BI/IEHbl MEPEMECTATCA B OCBELEHHYH 4acTb MNOAA 3peHus u
cobepyTcsl 34ecb OrpomHoi Tonnmoii. B uyem pgeno? Uto 3actaBusio
3BI/IEH cobpaTbCcA B OcCBelleHHOM MecTe? [lpexae uyem OTBETUTb Ha
BOMpOC, cAenaeM crneaylolliee— MOBEPHEM eLle pa3 3epKasio MUKpPOCcKona
TaK, 4To6bl OCBelLleHHas 4acTb CTasla 3aTeHEeHHOW W HaobopoT.
Pe3ynbTaT MoAy4ynuTCca TOT-)Xe— BCE 3BrfleHbl BHOBb C06epyTcs B
OCBELLLEHHOM MecTe.
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Tenepb A/19 Hac SICHO, YTO TaKoe pacnpegesnieHne 3Br/ieH B Mosie
3peHnss MUKPOCKoNa ecTb C/eACTBME ero HEPAaBHOMEPHONO OCBELLEHUS.
CBeT N5 3BI/IEH SIBNSIETCS CU/bHBLIM pasgpadkuTesniemM, MpuUyYemM B OTHO-
LWEHNN €ero OHW OKasblBaloTCA CBeTo/06MBbIMU. CTano ObiTb, CBET
[LeCcTBYeT Ha 3BI/IEH TaK >Ke MOSIOKUTENIbHO, KakK W KUCopog Ha
Tydenek, NoyemMy 3Br/IEHbI TAHYTCS, ABMKYTCS HaBCTpeuy emy.

B TOWi e Kanse BoAbl, rAe Mbl Haxogunan Tydenek W 3Br/eH,
yacTto nonajartTcs OAHOK/IETOUYHbIE YKMBOTHbIE, Ha3blBaeMble ame6amu.
Teno ame6bl NpeacTaBsisieT To/blii KOMOYEK YXMBOFO BELLECTBA, MOXO-
XU Ha cnm3b unn 6eoK cbiporo KypuHoro sida. (Puc. 3). Ameba gns
Hac SIBNSeTCA 0COGEHHO WHTEPECHbIM >XMBOTHbLIM, BCMEACTBME OTCYT-
CTBUA 060/104KM, fAenawlleii ee o4YeHb YyBCTBUTENILHOW. B camom pene,
BeAb ameba rosioe TefbLie, KOMOYEK MOAY>KUAKOr0 BeLiecTsa, YAUBWU-
TENIbHO HEXHbIA W MArkuid. TMOHATHO, YTO HWUYTOXKHbIE TMEepemMeHbl B
OKpy>Katlolmnx ameby YCcnoBUSIX BCerfa BbI3blBAOT B ee Tefle pasHo-
o6pasHble U3MEHEHUS.

Puc. 2. 9BrneHol BO BpeMsA ABUXKEHUA.
Puc. 3. fimMeba BO Bpems [ABUKEHUS.
Puc. 4. fAAmeba. cTAHyBLWAACA B LUAPUK.

Puc. 2. Pwuc. 3. Puc. 4.

MoHabnogaem 3a ame6oii B MUKpPocKon. B cepeanHe Nons 3peHus
Mef/IeHHO ABWXKeTCS 3TO XXMBOTHOE, 06pa3ysi MonepeMeHHo Ha MoBepX-
HOCTM Tesa o0cobble JIOMacTHble BbIPOCTbl. VX Ha3blBAOT  JIOXKHLIMU
HOXKKamMK, Tak KakK OHM HemocTOsHHbI, HO CAy>XaT Afsl  ABVKEHUS.
BcmaTpuBasicb B [BVXKEHWe amebbl, BUAMM, UTO OHA He MNaBaeT B BOAE,
Kak TydesibKa WM 3BrfieHa, a Mosi3aeT, He oTAenAsicb 0T Tex npeame-
TOB, Ha KOTOPbIX OHa HaxoauTcs. Crega 3a ame6oii, OT/IMYHO 3ame-
yaeM, 4YTO [ABWKEHWe ee HarnoMUHaeT Co60M CKOMbXXeHWe Kaniu >XWui-
KOCTM MO HaK/OHHOW MOBEPXHOCTW. HeyauBUTENbHO, 4UTO [BUXKEHME
amebbl HasblBaeTcs TeKyuyuM. Beab 3To Tak— o6pas3oBasicsd Ha NMoBepXx-
HOCTM amebbl BbIPOCT, MNAgb— TyAa MepenMBaeTcsl BCe CoAep)kaHue ee
Tena; BHOBb 06pasoBasics BbIPOCT— B Hero npofosixkaeT Teub ee Belle-
CTBO...

MoxkeT M ameba oTBeyaTb Ha pasgparkeHUsi? Hackosibko oHa
yyBCTBUTENbHA? [poM3BegemM Nerkuii  yaap o0  CTeK/bIWKO, rae
HaxoguTcsA Kanis BoAbl ¢ ame6amu. HemegsieHHo 6pocuTcs B rasa
Nio6onNbITHOE siBNeHMe— aMebbl OCTAHOBATCSA, CTAHYTCS U NPUIAMYT BUg
COBEPLUEHHO MpaBuMbHbIX Wapukos. (Puc. 4). Pa3Be 3TO He NpPosiBNeHue
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pasgpaxumoctn?! O, gal.. Ecnu 3a ygapom nocsefoBasia OCTaHOBKa
OBWKeHNs amMeb— SACHO, 4YTO OH He TO/IbKO BOCMPUHAT UMW, HO U
Bbl3Ba/1 OTBETHOE [JeWCTBME.

Kak gonro amebbl HaxogaTcA B COCTOSAHMM MOKoA? CKasaTb 3TO
TOYHO TPYAHO, TaK KaK HEMNoABMXXHOCTb 3aBUCUT OT caMux ameb,
cunbl yaapa, pasmepoB kKanau v np. OAHaKo, paHO WM MO34HO, HO
amebbl BHOBb BO3BpALLLAOTCA K ABVDKEHUID. BOT onsATb amebbl HaUMHAaOT
ABUratbcsi. YJapuyM BHOBb O CTEK/IbILUKO— amebbl OCTaHaBMMBAKTCS.
Takum o06pa3om, amebbl N1ErKO O0TBEUAKT Ha pasfpadkeHue.

AMebbl  UyBCTBUTE/IbHbI HE TOMILKO K yAapy, COTPSCEHUID U
OpyrMMm o6blaeHHbIM pasgpaxkutensm. [lpogenaem ewe Takol OMbIT.
CnpaBa u cneBa 0T aMebbl, HaxoAslllelica B Mosie 3peHUsi MUKPOCKoNa,
pacnosioXXMM KOHLblI MPOBOJIOK, UAYLLINX OT 3/1eKTPUYECKol 6GaTapewn.
CKaXXeM, 4YTO npaBblii KOHeL, MPOBO/IOKW COAEPXXUT MOSI0XKUTENbHOE
(+) anekTpmyecTBo, a feBbli oTpuuatesnbHoe (—). Korga npwu
M3BECTHOM 6/1M30CTU KOHLLOB MPOBOJIOKM 3/1EKTPUYECTBO HAYHET TeYb
B HarnpaBfieHMM cnpaBa HaseBo, ameba, ocTaBaBLUAsiCA A0 CEro BpPeMeHU
HEMOABVKHOW, HauyMHaeT TakXe [ABUratbCid HalleBO—B CTOPOHY
oTpuuaTtesibHoro asiekTpuyectea. (Puc. 5). ONbIT 3TOT MOXXHO MOBTO-
puUTb MHOro pas, npu 3ToM, ameba Bcerga BbiCbl1AeT JIOKHYH HOXKY

Pnic. 5.

CneBa—ame6a B 06bIYHbIX YC/IOBMAX; CMpaBa Ta e ame6a, MNoABeprHyTasi

[LeliCTBMI0O 3MEKTPUYECcKoro Toka. [Mpu 3amblKaHUU ToKa WM MEpPeMEHE ero

HanpaB/ieHUs1 >KMBOTHOE MO0/M3eT, KaK MoKa3blBaeT CTPesika, B CTOPOHY
0TpULATENILHOTO 3/IEKTPMYECTBa.

B CTOPOHY OTpUUATE/IbHOr0 3/IeKTPUYecTBa, Kyga 3aTeM U nepenu-
BaeTcs Bce ee Teslo.

OnucaHHbIi ONbIT MOATBEPXKAAET YXKe CKasaHHOoe, 4YTo XKMBoOe
TeNno Bcerfga Kak-nmbo OTHOCUTCA K pasgpakuTenio M HUKOrAa He
6blBaeT COBEPLUEHHO HefesiTeNbHbIM. YTO 6bl HU c/Ayyusocb B cpefe,
OKpy>Kalollieil opraHusaM, 3TO He MPOXoAUT GeccrieqHO, Ha Bce OH
0TBeYaeT TakK WM MHaue.
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He kaxeTcAa M Ham, 4YTO B MNPUBEAEHHOM BblBOAE TaWUTCH
rny6oKuii cMbIC/, LleHHOe U pyKoBoAsllee ykasaHue. Kak MOXeT ObITb
nHadve! NMycTb Mbl XOTUM CeEPbE3HO, He YyTbeM Mo3HaTb >XWM3Hb! Kak
HaMm 6bITb, C 4Yero HauyaTb TpygHoe feno! B Hayke AaBHO Ha 3TOT c4yeT
NMonb3yTCA MWCMbITaHHbIM CPeACTBOM, KOTOpOe HasbliBaeTcs Habsoge-
HveM. [0 cuX Mop, Mbl B CYLHOCTW [Jenann TO >Xe— Mbl Habnogaiu.
Takum nyTeMm Mbl MO3HAKOMWUAUCL C ameboi, TydeslbKoi W 3Br/1EHON.
Hawnm nm mbl 4To-nn60 obuiee B paccMOTpPeHHbIX Tenax? [Ma! Bce
OHW, KaK Mbl yXXe Trokasanum, OT/INYalTCA pasfparKMMoCTbio— 3TO
obliee VX CBOMCTBO. HAacKO/MbKO 3TO0 BaXXHO? JlloAM HayKuM CUUTAKOT,
4YTO pasfparkMMOCTb eCTb OTMEHHOEe CBOMCTBO BCEr0 >XMBOF0, U TOJIbKO
>XNBOro... BoT noyemy no ogHOM pas3gparkuMOCTU MOXHO CYAUTb O TOM,
KaKoe Tesio nepeg Hamu.

MocmoTpum  Tak am 3To!  BO3bMEM KYCOK KaMHS 1 6ydem
Habnwgate 3a HUM. Ecnm y Hac XBaTWUT TeprieHbs, TO AaXe u4epes
NPOAO/HKNTENIbHOE BPEMSI Mbl HE 3aMETUM B KaMHE HUKaKNX U3MEHEHWIA.
Ho MOXeT ObiTb 3TO He COBCEM TaK, MOXeT 6blTb M3MEHEHUA KaMHS
Mas10 3aMeTHbl WM OKpy>Kawlue YC/ioBUSA He[oCcTaToO4YHO Ha Hero
AencTBytoT. okonebnem CToN € NeXawmm Ha HeM KaMHeM, KOCHeMCS
€ro OCTpMeM WI/bl, MOJOrpeeM WX Ox/1aguM ero, MOMeCTUM MexXay
KOHLUaMW MpPOBOJIOK, MO KOTOPbIM MNpoberaet 3feKTPUYECKNA TOK U
np. N uto xe? bypeT KameHb, Kak" Tydenbka, 9BrieHa m ameba,
oTBeyaTb Ha pasgpakeHUs? YJTeM Hawuv .HabnwgeHns. Korga Mbl
Konebnem cTosn, KosebneTca M KameHb, BCeLesio NMOAYUHAACL MPOU3BO-
anmomy felictBuio. MNpekpaliaeTcs COTPsSCEHME CTo/a, ocTaHaB/AMBaeETCH
M ABMXKeHMe KaMHA. Ecnn 6bl KonebaHua ctona yBesIMYnIncb, T0 KaMeHb
Mor Obl fake.cBaMTbCA. He To mpoucxoAuT ¢ Ty enbKoW, 3Br/eHoM
n ame6oi. pu COTPACEHMU CTeK/IbIWKA, HA KOTOPOM OHW HaxoasaTcs,
KaK MoKa3blBalT HabMiofeHUs, UX [OBWKEHUA 3amefnswTcsd, a 70 U
Jaxke octaHasnuBawTcda. CriegoBartesibHO, 34eCb Tesla He MPOCTO Mofg-
UMHSATCA MOCTOPOHHEMY pa3fpakeHuto, HO BedyT cebs nHaye. BmecTo
YCU/IEHHOT0 [ABVDKEHUA OpraHvM3mMbl 3aMefsiaioT ero wim octaHas/MBa-
l0TCA, MOBMAMMOMY, COMPOTUBASASACL 3TUM BpPegHOMY  BO34EACTBUIO
BMAHUA.  O4YeBUOHO, BCAKOE pasfpakeHuWe opraHuW3M crapaeTtcs
no6opoTb B cebe TakK, 4TOObl COXpaHWUTb ceba U cBoe icocToAHme. O
TOM >Ke CBUAETeNbCTBYIOT W (Apyrve cinydam u3 npaktuku. Korga,
Hanpumep, Mbl KacaeMcsl KaMHsi Uroi, To camoe 060Jibllee, UTO MOXKEM
coenaTtb— 3TO c/lerka rnoBpeguTb €ro, CABUMHYTb C MecTa. Haobopor,
YKO/1 WUFOMIKOW B >XMUBOE Tesl0 BbI3blBaeT WM yAanieHWe ero oT pasgpa-
XUTensd, win obpasoBaHMe Ha MecTe 3alUTHbIX  NPUCrnocobneHui.
Tak, YKON B PYKY BbI3blBaeT OTAeprvBaHve ee, 4TOo W SABMISAETCHA MpPoO-
SABMIEHVEM pPa3fpadkKMMOCTU. $FCHO, YTO OpraHusMm Mnpu 3ToM [AelcTByeT
TOMIbKO Ha CBOKW MO/Mb3y, B 3alUTy cebs.

MycTb pasiblle MNOAOrPeeM KameHb WM o0xnagum ero.  UTo
npousoiiget? B nepBom cfyyae 06'eéM KaMHS YBE/IMYMTCS, BO BTOPOM
YMeHbLINTCA. BOT Bce, UTO cAyuyntcs ¢ KamHem. OH He BbISIBUT cebs,
He 6yaeT npPUCNOCOGNATLCA K pasfpakuTesnto, NPOTUBOAECTBOBATH
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eMy, OH MPOCTO paclMpuUTCH, COXMETCHA, pas3Ba/ITCs, He3aBUCUMO OT
TOro, MoJsiIe3HO WM BPeAHO ANs1 Hero 3To.

Kak pa3 mHaye 06CTOUT Aeno ¢ TyenbLKow, 3BrneHom n ame6oi.
Mpy NOBbILEHUN TeMmrepaTypbl B BoAe, Ha3BaHHble Tesla MOCTENEHHO
3amMefnsT CBOU ABWXKEHUS U 3aTeM oCTaHaBnuBawTcs. CrnefoBaTesibHO,
XXUBbIe Tefla He' MPOoCTO MOAYMHSIOTCA pasgpadkmTesiio, HO OTHOCATCA
K HEMY 0COGEHHbIM 06pa3oM— OHU AENCTBYIOT TakK, KaK 3TO Ny4lle MX
crnacaeT w 3awumuiaet. [eicTBnTeNbHO, Tydenbka, 3BrfieHa, ameba,
0Ka3blBAKTCA YAVUBUTE/IbHO CTOMKMMMW B OTHOLUEHWM Tensa, XosoAa,
CYyXOCTW M Np., 4TO 06’AcCHAeTCa pa3Hoobpa3HbIMU MPUCNOCO6/IEHUSAMMU,
BblpabaTbiBaeMbIMM OpPraHM3Mamul.

KoHeuHo, >X1Boe Teno He 6eCKOHEeYHO CTOMKO— U OHO Morubaer,
HO, MOCKOJIbKY BO3MOX>XHO, OpraHu3m Bcerga 6opetca 3a cBoe 6s1arono-
nyuve. Bcsikoe pasfgpakeHue, mayllee U3BHe, SIBASIETCA A1s1 opraHu3ma
3HaKoM npucrnocobneHusi. B camoM fgene, KaMeHb, HaxoAsicb MexXAay
KOHLaMu MNPOBOJIOK, MO KOTOPbIM 6eXUT TOK, MOXXeT, Hanpumep, Ha-
rpeTbcs, Torga Kak ameba celiuac >e HauyuHaeT MepemMellaTbecsi, 3TO
N ecTb, MOBMAMMOMY, OAHO M3 MPUCMOCOGNEHUNIA.

NTak, pa3gpaXMMocTb ecTb CMOCOOHOCTb XXMBbIX Te/ C M0/1b30t0
ansa cebs oTBevaTb Ha pasgpakeHusi. Bce >kuBble Tena B 3TOM OTHO-
LWEHNN CXOAHbI U TeM OT/IMHAKTCA OT HeXMBbIX. XXUBOE WM HeXMBOe
TeNo— MLIaHKa, rybka, kKopasni?. UTobbl pewinTb BOMpPoOC, Hago 6osblue
M3yunTb 3T Tena. lNpu MNOBEPXHOCTHOM OCMOTpe, KaxeTcd, 06yaTto
MLUaHKa, rybka, Kopasisl— MepTBble Tesa, HO 3T0 06’ACHSAeTCA X Kpaii-
He cnaboli pas3gpaXUMoCTbio, 00HapPY>XUTb KOTOPYH BCE XXe yhaeTcs
pasHbIMW criocobamn. Hago MOMHUTbL, YTO pasfpaKMMoCTb MPOSABASETCS
He Yy BCEX >XUMBbIX Tes1 B OAWHAKOBOW cTeneHW. Tak, ry6ku, MLLaHKMU,
KOpas/ibl OT/INHAKTCA OYEHb MasIoN pa3fpaKUMOCTbH MO CPaBHEHUHD
C Ty(henibKOW, 3Br/1IeHON 1 ameboil. Pa3gpa>KMMoCTb APYTUX XXUBOTHbIX,
Harnpumep, 4epBer, UJIEHUCTOHOIMX, TMO3BOHOYHbIX, OYEHb Be/UKa.
Hao6opoT, 60/blUas 4yacTb pacTeHUn xapaKTepu3yeTcs TakKoii HUUTOXK-
HOW pa3fpa>KMMOCTb, YTO MOAMETUTbH €€ MOXXHO C 60MbLIUM TPYZOM.
Tak, ay6, akauusi, nuna u Ap., Kak 6yATo, COBCEM HEUYBCTBUTESIbHBbI,
HO 3TO TO/IbKO TaK KaXeTCcs Ha MepBblii B3rnsg4, B AeACTBUTE/IbHOCTU
03HAuYeHHble pacTeHUs OT/INYAKTCA Pa3fpaXKUMOCTbI0, KaK U XXMBOTHBbIE.

MoHabnogaem 3a aybom, akauymein n nunoi... MNMocmoTpuTe, 4TO
CTaHeTCcA C [epeBOM, KOrga B CTBOJ1 €ro Bbl BOH3UTE OcCTpue Tomnopa,
Jenawuiero B HemM rny6okyt'paHy... [lepeBo He ABUHETCA C MecTa, He
6yneT yxoauTb OT pasfparkuTesisd, HeT, 3TOro OHO U He MOXKeT caenatb,
TaK KaK SIB/seTCA MNPUKPEnIieHHbIM K MecTy cyuiecTBoMm. Ho agepeso
He OTHOCMTCA 6e3pa3/IMYHO K TOMY, 4TO cay4dumsiocb. PaHa, caenaHHas
B HeM, He cOXpaHsleTcsl TaKol pa3 HaBcerfa, Kak cnefi, OCTaB/IEHHbI B
noseHe, KamHe 1 np. O4YeHb CKOPO YBUAMM, YTO paHa HaunHaeT 3aTs-
rmeBaTbCs W, HakKoHeL, coBceM 3apybuyetca. Ecnn gepeBo B 0TBET Ha
noBpeXkeHne BOCCTaHaB/IMBAET yTpayeHHble YacTU— 3TO /I He AoKa-
3aTeNibCTBO pasgpaxkumoctu!

JHV cTaHOBATCA KOpOYe, COMIHLIE YXXe CBEeTUT M FpeeT He Tak,
KaK fieToM— NpubnmxkaeTca oceHb. B cagy v fiecy NuUCTbs OepeBbeB
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HauyMHalT MOCTENeHHO 6/IEKHYTb W CBa/IMBATLCS Ha 3eMJ/10, HaKOHeLl,
HacTynaeT M XxonogHas nopa. W 4To e, K 3TOMYy BpemMeHW 60/bLUWNH-
CTBO pacTeHW nuaeTcst INCTBbI W, BMECTO JIEFKUX NETHUX OfESHUNA,
MOKpPbIBAETCA TENJIOM 0AEXA0M— KOopoK. Takmm 06pa3om, yMeHblUeHUE
Tensa BecbMa TOHKO BOCMPUHUMAETCHA pacTEHMEM, HO 3TO pasgpadkeHune
SABNSETCA He6NaronpusTHbIM, OTUYEro B PacTEHUM BO3HUKAKT U3MEHEe-
HUA 3alWMTHOro XapakTtepa. UTo6bl ybepeub cebssi OT oxnaxaeHus,
Haf0 YMEHbLUUTb MOBEPXHOCTb CBOEr0 Tefla M MOKPbITbCA 3alUTHbIMUK
obonoukamu. [lMepBoe pocTuraeTcsl cbpacbiBaHMEM™ NUCTbEB, BTOpPOE-
obpa3oBaHMeM Ha MOBEPXHOCTU MPO6KU— AYPHOro MPOBOAHMKA Tensa.
NTak, efBa /M MOXXHO COMHEBATbCSl B TOM, UTO pacTeHUSIM CBOMACTBEH-
Ha pasfpaXMMoCTb, XOTSA OHa, KakK Obl 3aMackuMpoBaHa M Masio 3a-
MeTHa.

OueHb MHOTrMe pacTeHUsl MPOSIBAAIOT ropasfo 6o/blUy0 pasgpa-
YXUMOCTb, Yem Apyrve mx cobpaTbsi. Tak, ecnu BblpaluBaTb MPOCO MpU
paBHOMEPHOM OCBeLLEeHUN— MoflyyaTcs Mpsivible POCTKWU; MpU OCBeLle-

[MpopocTtaHne npoca. A—
pPOCTOK nMpu paBHOMEp-
HOM ocBeweHun, B n C—
VICKPVB/IEHNSA POCTKAa MNOJ,
B/IMSSHUEM  O[HOCTOPOH-

HEro ocseweHuns.

Puc. 6.

HAUM OHOCTOPOHHEM— POCTKU u3rmnéatTcs K cBeTy. (Puc. 6). B aTom
HET HMYEero yAMBUTENbHOMO— Befb CO/THLE 3TO WCTOYHWUK TOM 3Heprum,
KOTOpOIi cyllecTByeT BCe >XMBoe. [MOCKO/IbKO pacTeHWe Hy>XAaeTcs B
CO/THEYHOW 3HEeprum, oHo THAHETCA K Heby, MofgobHO »Kefnesy K KYCKY
MarHuTa WM silo6oMy Teny, TAroTewoleMy K 3emsie. TyT Mbl MMeem
[leno ¢ pasfgpakeHnem G6/1aronpusiTHbIM WKW, KakK BbipaXkaloTcsl B TaKUX
cyyasix, MosioXKNTENbHBIM.

UTo CcBeT CUJIbHO B/MSIET HA PacTeHUsl, M3BECTHO AaBHO, HO He
BCE OHU OAMHAKOB® K HeMy OTHocsTcA. OAHM MpeAnounTaloT camblid
CWMbHbIA CBET, Apyrve J06ST CBET YMEPEHHbIi U, HaKoHel, TpeTbu
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[lOBOMIbCTBYOTCS HUUTOXKHbLIM €r0 KO/IMYecTBOM. B o6Liem e, 3e/eHble
pacTeHUsi HAcTO/MIbKO HYXXJalTcsl B CBETe, YTO BCerga K Hemy OXOTHO
HaNpaBNslOTCA, YeM U BbIpaXKaeTcss UX pasapakKMMoCTb.

MocMoTpUTe Ha AeCATUHY MOACOSTHYXOB U Bbl YBUAUTE N0GOMNbIT-
HOe U KpacuBoe 3pesnlle— Bce PacTeHUsi TeCHOW TONMOWN rIsasaT B ofHY
CTOpOHY. KaxkeTcsi, 6yATO OHW HaCTOPOXXWU/WCb, 3arfsgenncb Uam uc-
NOSTHAT 0AHY 06Uy KoMaHay. KTo BUHOBHMK 3Toro? Epgpa ycneeTe
pa3obpaTbCsl C MbIC/ISIMM, paccesiTb HeAoyMeHbe, KakK HaxoauTte Mnpu-
UNHY sIBMEHMA. JTyuye3apHoe CO/IHLEe— BOT BUHOBHWUK TaKOro MOSIOXKEHMS
MoACO/THYX0B, MPUCTA/IbHO CMOTPSLLMUX B HEro M He MOTYLMX OT HEro
O0TBEPHYTbCA!.. JlacKkaeMble HEXHO JlydYamMu COMHLA, MOACONHYXU
ocTalTca o6palleHHbIMU MPSAMO K HeMy. HO BOT CO/HLE MoAHUMAaeTcs
BCe BbIlLLE U BbilLE, OHO Y)Ke He Ha BOCTOKe, Kyfa CMOTpenu Bbl BMecTe,
C pacTeHUsIMKU, OHO B cepeAuHe He6al.. /1 B 3T0 Bpemsl pacTeHusi CBOUMMU
«rosloBaMn» 0KasblBaloOTCA 06palleHHbIMM K HeMy. [1o3y)ke, KOrga COJiH-
LUe HauumHaeT CK/IOHATbLCS K 3anafy, pacTeHUss U TyT CMOTPST Ha Hero,
Kak 6bl MPOBOXKasi ero CBOMMW B3r/fisigaMn. TakuM o6pa3om, MOACOSI-
HYXM [0 KPamHOCTW YyBCTBUTE/IbHBI, K CBETY, MoA B/NSIHUEM KOTOPOTo
OHW /1erko 1 cBo60A4HO MOBOPA4YMBalOT CBOM «F0/10BbI» B pasHble CTOPO-
Hbl. He oAHW MOACO/THYXW TMPOU3BOAAT ABWMXKEHUS 6narogapsi CBeETY,
CMoco6HOCTb 3Ta MpuUcylla WU MHOTMM APYFTUM pacTeHUSIM, KakK Maky,
0AyBaHUMKy 1 gp. OuYeHb YacTo LBETbl pacTeHUs PacKpbIBaOTCA TOMbKO
C Nlyyamu CcOoMHLA M 3aKPbIBAOTCA Ha HOYb, YeM BbI3bIBAETCS TaKXXe UX
3amMeTHasi pasgpakKumocTb. OTcloga— HeT COMHEHUsl, YTO pacTeHus
o6nafalT pasfpaXkKnMMocTblo.

MoBbILLIEHHOW pa3fpaXkKMMOCTblo  OT/IMYaeTcss ocobasi  rpynna
pacTeHuii, HasblBaemasi HaceKOMOSAHLIMU. DTO— XULLHUKN PacTeHUs.
Kpome Bcex Tex BeLWEeCTB, KOTOPbIMM MUTAlOTCA BOOGLLE pacTeHus,
OHM MOTPEGASIOT HACEKOMbIX, OTYEro W NoayuYnsiv HasBaHue HaceKoMo-
AOHBLIX. [pUMEPOM -TaKMX PacTeHUn MOXKET C/YXXUTb POCSIHKa— He-
60NblUOEe TPABSHWUCTOE pacTeHUEe C KPYr/IeHbKUMU JIUCToUuKaMu. Ha
3TMUX NIUCTOUKAX HAXOAUTCS LeNblii 1eC 0YeHb TOHKUX U HEXHbIX BO-
JIOCKOB, 3aKaHYMBaWOLWMUXCA YTOMLWEHUAMN, Ha MaHep Gy/laBOYHOW
rofioBku. OTMeYeHHble BOJIOCKM TMOCTOSIHHO  BbIAENSIIOT  JINMKYIO
KUAKOCTb W Ha COSIHLE MPOU3BOASAT Breyat/ieHWe MOKPbITbIX POCOA.
3T0 06CTOATENILCTBO W MOCAYXXWUI0 K TOMY, YTO paccmatpuBaemoe
pacTeHuWe MOMY4YUsIo Ha3BaHWE POCSHKMU.

BO/IOCKN POCSIHKW, KaK MOKa3biBalT HabMoAeHus, oT/inyaloTcs
YANBUTENbHOM pasgpakumMocTbto. CTOUT, HanpumMep, KakKoMmy-nm6o
HaceKoOMOMY CecTb Ha JSINCT POCAHKM, KaK BMWI OHO MpUaMNaeT u o6Bo-
NlaKMBaeTCcsl HaKoHsioWwummucs Bosockamn. (Puc. 7). 3pdecb 3ame-
yaTeslbHO TO, 4YTO BOJIOCKM COBEpLUAIOT HAacTosWMe [BUXKEHUSI— OHU
oMnycKalwTcsl, MNOAHMMAIOTCH, MNPUYEM ABWXKEHUS MX BCerga MosiesHbl
pacTeHuto. Moka BOJIOCKOB HWUTO He KacaeTcsl, He pasgpakaeT Ux—
OHM oCTalTCs B MOKOE, CTOAT HEMOABWKHO, HO CTOUT HAacCeKoMoMY
CecTb Ha pacTeHWe, KakK BOJIOCKWU pasfpaykaloTcsi, 06BOMaKNBAOT ero 1
TEM CMOCOGCTBYIOT JlydylleMy yAep)KaHuio. TakuMm 06pasom, BOJIOCKM
POCSHKW CNY>XaT A/ yNaB/IMBaHusl, YAepPXXMBaHUS HAaceKoMbIX, KOTOpble
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TYT >X€ CMauyuMBaloTCs BbIAENSEMbIMU XXUAKOCTAMU M HauyMHAKT nepe-
BapUBaTLCS.

Ewe MHTepecHee siBNieHVE pasgpakMMoCTU MpoTeKaeT y ApYyroro
HaCeKOMOSIIHOT0 pacTeHuss— MyxosoBku. (Puc. 8). Camo HasBaHuWe pa-
CTEHUS1 MoKasblBaeT, UTO TyT COBeplLlaeTCcsl HacTosiliee Y/aBnMBaHWe
HaceKoMbIX. [eicTBUTENIbHO, Y MYXO/IOBKM Heo6bIKHOBEHHOW pasgpa-,

Puc. 7. Puc. 8.

Puc. 7. JInct pocAHKW, MovMaBLUMIA HaCeKOMOe.

Puc. 8. MyxonoBka. BugHbl cBoeo6pa3sHble JIMCTbs-—OA4HU OTKPbIThI, ApYrue,
3axBaTvB [06blUy, CBEPHY/NINCb B MAKETUK.

YKMMOCTbI o6nafaeT SIUCT, MOKPbIThIA PeaKAMW, HO KPYMHbIMU YyBCTBU-
Te/bHbIMU Boslockamu. Ecnn crerka JOTPOHYTbCA [0 /IACTa, KOCHYB-
LINCb ero BOJIOCKOB, OH celiyac >Xe HauyuMHaeT cBOpayuBaTbCA BAO/b
CPeAUHHON XW/IKA B MaKeTUK WM CBEpPTOK. To >Xe Habnwogaetca wu
Torga, Korga Ha SincT MyxXosi0BKU monagaeT Hacekomoe. JINCT TyT e
CBOpayMBaeTCs, 3axBaTbiBaeT HACEKOMOE, KOTOpPOe M MepeBapuBaeTcs»
B NakeTuke.

Henb3a 060/iTM MoN4YaHMEM TaKoe HaCeKoMOsifHOe pacTeHue,
KaK HereHTec, y KOTOPOro JINCT MpeBpaLleH B 0CO0YH KOPOBOUKY Wn
CYMOYKY C KpbilwKon. (Puc. 9). O6bIYHO CyMOUYKa Takas O0TKpbITa U Npo-
M3BOAWT BMeYaT/IeHNEe MOCTaB/IEHHOMW JIOBYLWKW. TakK OHO U ecCThb.
Moka Hacekomoe nas3uT MO0 KpbIWeYKe WM Hapy>XHol CcTeHKe no-
BYLLIKW, OHa OCTaeTCs OTKPbITOM W HUKaK He AenlicTByeT. Ho BOT Ha-
CEKOMOE MPOHUKI/O BHYTPb Napumka. He ycneno OHO KOCHYTbCS BHY-
TPEHHEN YyBCTBMTE/IbHOW CTEHKU MeLlovKa, KakK Ha Bawux rnasax’
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KpbilleyKa 6bICTpO 3axJionbiBaeTcAa. TaKum 06pa30M, ynaB/iInBaeTCA
Hacekomoe, OHO OCTaeTCA BHYTPWM MeEWOo4YKa, rge m nepesapuBaeTCcA
HaxogAaWwWnmMmnca Tam COoKaMu.

Puc. 9.
JIncT HeneHTeca, UMEWLWWA BUA KyBLUMHYMKA C KPbILLIEYKOIA.

MpuBeaeHHbIE C/lyyYan MOBbILIEHHOW pPa3fpa>kMMOCTU [AasleKo He
WUCKIOUYNTENbHbLI Y pacTeHU. JINCTbA, Hanpumep, TakK Ha3blBaemom
«CTbIA/INBOM MUMO3bI», VBbI, XXE/ITOA aKauuu W Ap. YyBCTBUTE/IbHbI TaK-
Xe no kparHoctu. (Puc. 10). Tenepb Mbl pelINTENIbHO YBeXAeHbl, UYTO
pa3gpaXkMMocTb Mpucylla BCEM PACTEHUSM, HO TOJ/IbKO Y OAHUX OHa
cnaba, y Apyrux cusibHa.

HecKonbKo NUWHUX NPUMEPOB, KakK HaM KaxeTcs, 6yayT ans
Hac He 6ecriosie3Hbl. KTo 6biBasl B fiecy, HaBepHOe, 4acTo Ha JINCTbAX
ayba Haxogun LwapoBUAHble B34yTUS Be/IMUMHOK B rpeukuii opex. Ha
A3blKE fII0Ae HayKu Takue B34yTUS HasbiBawTcs rannamv. OHM obpa-
3ylOTCA He camu Mo cebe, HO B HWUX MOBMHHbI HAaceKOMble, MPOM3BO-
Adwe B JINCTbS YKOMblI pagy MNUTaHUS WM KNagku auvy. Ha mecte
NMOBPeXAEHNSA NINCTa, BCIEACTBME MEXaHUYecKOro pasfpadkeHus, npo-
ncxoauMT MepepoXxaeHue TKaHel, npeBpawjawlieecs B ramn. CriefoBa-
TeNbHO, LWApPOBUAHbIE HAPOCTbl Ha NNCTbAX Ayba ecTb pe3ynbTar ux
pasgpaxmmMocTn. He ToNbKO Ha nNuUCTbAx ayba, No M Ha KneHe, 6epecTe
N ApYyrux pacTeHUsiX MonajalwTcs Te >Ke 06pa3oBaHUs, HO TOJIbLKO pas-
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HOWM popmbl. OHM 6bIBAKOT MOXOXW Ha CEPEXKWU, TFOPOLUMHKK, rpubo-
obpasHble Tesla U Np. Bo Bcex cnyyasix Mbl MMEeM [efio C MOBPexX-
JeHNsMN, MPon3BeAeHHbIMU HACEKOMbIMUW, KOTOpble A/11 HAac HeobbIKHO-
BEHHO MOyYUTENbHbI, MOKa3aTeflbHbl, TaK KakK CBUAETENbCTBYIOT BCe
0 TOW >e pasfpaKMMoCTU pacTeHWIA.

NTakK, KakK >XUBOTHble, TaK W pacTeHUsi, BOOOLLE >KUBble Tena,
obnagalT  pas3gpadkMMOCTb)  WAM  YYyBCTBUTENIbHOCTbH, MOHUMae-
MOW KaK peakuuMsi Ha pasjpaxeHune. BoT rmnouyemy TONbKO Te Tena.

Mwumoza. CneBa—/1UCTbS B
MOKOKLLEMCA COCTOAHUU
cnpaBa—J/IUCT, CJ/I0XKUB-

LWKWica OT pasfpadKeHust.

Puc. 10.

KOTOpble MPOSIBNASIIOT UYyBCTBMTE/IbHOCTL HasblBalOTCSA XMUBbIMU. OTCloaa
NS KU3HM XapaKTepHa pasfipakUMoCTb, OHa W ecTb OAHO U3  Tex
OCHOBHbIX CBOIACTB, YTO OT/IMYAET >KUBOE OT HEXWUBOFO.

Kak noHumatb pasfapaxkumocTb? UTo oHa co6oii npeacTaBnseT?
KOHeYHo, CYU,HOCTb 3TOr0 SIB/IEHWS [MOKa elle He sicHa, HO He mMopj-
JNIeXXUT COMHEHMIO, UTO B3r/isi4 HAa 3TO COBPEMEHHOW HayKu MpaBWUneH,
UTO Mbl MAEM BepHOl [oporoii.. A Hayka cuMTaeT pasfpakMmMocTb
3a CBOWCTBO >XMBOr0 BELLECTBA, MpPOsiB/ieHWe ero wam pacorty.

MycTb Npef Hamy fABa Tefla— roOPLIOK C XXMBbIMU W UCKYCCTBEH-
HbIMW pacTeHUsIMU. BbICTaBUM WX TrAe-MGo B OTKPLITOM MecTe B cagy.
CKOpo 3aMeTuM, 4TO OT COMHUA, A0XKAsA, BeTpa M APYrux  MpUYunH
MPEeKpPacHbIn MCKYCCTBEHHbIN LIBETOK MOTepsieT MPeXHWidi Bug n npe-
BpaTUTCA B KaKoli-TO KOMOK Trpsi3HbIX 06pbIBKOB 6ymaru. ae npex,-
Hee obasHMe W KpacoTa GymMadkHoro uBeTka? OHa noTepsiHa U He
BEPHETCS BHOBb, 6yMadkHbli LBETOK, KaK TaKoBOW He cyliecTByeT!
PAfoM C HMM BCe TaK >Xe TropAenMBo CTOUT LiBETOK >KMBOW. CTpaHHo,
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UTO OH MMeeT TOT >Xe BWi, OKpacKy, CBeXecTb W KpacoTy. [paBaa,
KOEe-4TO B LIBETKE WN3MEHMW/I0Cb— BOT KYCOUYEK BETOUYKWN WCKPUB/IEH U
BUCUT, KaK O06/10MaHHbI, a BOT HECKONIbKO U3MATbIX W YCOXLIUNX
JINCTbEB, TaM >Xe BUAHbI cnedbl KakKuUX TO LapanuH, He To ccaguH...
B o6uwem, LLBETOK OCTasicd TeM >Ke, OH TO/IbKO MOAPOC M BO3My>Kasi!

OTyero >MBOW LBETOK Les, 0TYEro OH TOT >Xe LBETOK COo
BCEMU CBOMMMW CBOMCTBAMU W OCOGEHHOCTSIMWU, MOYEMY He CyLLecTBYeT
LBETOK W NCKYCCTBEHHbIN? He KaXKeTcs, YUTO CyTb MMEHHO B TOM, 4TO
OAVH >XMBOW, a Apyron mepTBbIn? Beab, 06a OHWM Haxogunucb B 0AW-
HaKOBbIX BHELUHMX YCcnoBusaX. W ogHO conHUe, U OAUH [0XAb, BeTep
M NpoY. AeliCTBOBa/IM Ha HUX COBEPLUEHHO cxogHo. [Ja, Bce 3TO Tak,
HO KaK pasHbl pe3ynbTatbll.. Tenepb HUKTO He CTaHET COMHeBaTbCH
B TOM, 4YTO WCTUHHAA MNpuUYMHA SBMIEHUS KPOeTCA B caMuUxX Tenax.

MoyeMy WCKYCCTBEHHbIM LBETOK 6bICTPO M NIEFKO paspyLumncsa?
OueBUAHO, MOTOMY, UYTO OH He [AOCTATOYHO MpPOYeH, ycToliumB. bBes
0c060ro COMpoOTUB/IEHUSI WCKYCCTBEHHbIA LBETOK pasBanwusica noj Aei-
CTBMEM CTUXMU— COMIHUA, A0XKASA, BeTpa U np. OH He Mor 60poTbcs C
HUMKW, COXPaHWUTb MpeXHee CBOe COCTOSAHME, CaMOBOCCTAHOBUTbL CebA.
HaobopoT, >XMBOM LIBETOK COXPaHWACA MO MPUYMHE CBOEN HeobblKHO-
BEHHOM CTOMKOCTU, TMOKOCTU WM YYyBCTBUTENbHOCTU. HecmoTps Ha pas-
pyLwinTenbHoe AeACTBME CTUXWUW, >KUBOM LIBETOK OCTasiCAd BCE TEM >Ke
LBETKOM, OH He MOTepsi/1 CBOEM LLe/nocTM M cogepxaHus. U naydiimm
4oKa3aTeslIbCTBOM €ro CTOMKOCTWU CAyXaT uapanuHbl, paHKU U BCEBO3-
MOXXHble MOBPEXAEHUS— cniefbl YNOPHOI/ 60pbbbl 3a M3Hb. CriefoBa-
TeNbHO, >XMBOE Teso, OyAyun UyBCTBUTE/bHbIM, HEOO6bIKHOBEHHO
CTOMKO. [Moka opraHuU3M BOCMAPUHUMAET pas3fparKeHUsi, OH >XXUBET W
COXpaHsieTcs, APYrMMu cfoBamMu, Haunydlle MNpOTUBOMNOCTaBAsET cebs
oKpy>awwmum ycroBusiM. C noTeper pasgpakMMocTU WM UYyBCTBU-
Te/IbHOCTU OpraHmM3m norvbaeT, ymmpaeT U Jasiblle C HUM MPOMCX0*-
ONT BCe TO, YTO CO BCAKMM MEPTBbIM TEJ/IOM.

NTak, pa3gpaXXuMocTb— 3TO MPOSIB/IEHUE XXMBOro. YUyBCTBUTENb-
HO BCce TO, 4YTO >XMBO U HaobopoT. CkKaslaHHOe He MpPOCTO KpacuBas
hpasa, a rnybokas mctmHal.. MpucMoTpuUTECH K OKpYyXKatolwehn npu-
pofe w1 Bbl noliMeTe, YeM Mpexkae BCero 3amedvaTesibHa >XXWU3Hb. [ycTb
Bbl B MO0/ CO/IHEYHbIM BECEHHUM JHEM, [asieKo, Aasieko 0T LIYMHOro
M «MepTBOro» ropoga... UTo ocTtaHaBfMBaeT, MopaXkaeT U BOCXMLULAeT
3necb Bac? [lymal, UTO Bbl HEMPEMEHHO CKaXXeTe— XXMW3Hb, pas3/mTas,
pacnblneHHas Bciogy. Bbl ee BuauTe, cnbllwinTe, ocsasaeTtel.. B nonete
HapsgHbIX 6abouyek, CTPeKo3, MNTUL, MNeHbW, CTPEKOTaHbU, XXYXOKaHbU,
6naroyxaHbu pacTeHWA, HaKoHel, 6/ieCKe M KpacKax OKpy>KawLliero
Bbl HaigeTe camoe [/1aBHOE >XU3HW— pa3fpaKUMOCTb. DTO OHa MoerT,
nnsweT, 6newiet uBeTamMmy pagyru. MycTb Bbl Tam >Xe B Mofie, HO
TONIbKO MacMypHbIM W MNPOXIafHbIM BeceHHUM AHem! Bbl mopasuTecs,
He Haliga 34ecb MpeXKHell CYTO/I0KW, OXXMBJEHbs, 3BYKOB W Kpacok.
Heyxxenn >uW3Hb MepemMeHunacb, obegHena, a TO W 4YaCTUYHO MO-
rména? Het, Huckonbko!.. >XM3Hb MPOCTO NpuTausiacb, HaCTOPOXKU-
nacb, ocrabna, ymepwusa CBOi TeMmnm, BCMeACTBME CBOeob6pasHbIX YC/10-
BUii... OHU, Bedb, He Te, 4YTO ObLIM paHblue, a pa3" Tak, TO He Te



pasgpadkeHusl, a 0TCloa W He Ta pasfpadkMMocTb. BCMOMHMM >KUTENSs»
lora 1 obuTaTesns [asiekoro ceBepa— KakK OHUW HEOAUHAaKOBbI. [lepBblii
NnofBV>KEH, FOBOP/IMB, 6e33a60TeH, BTOPON— CTEeMeHeH, MeHee MoABu-
>KEH, MoNYasiMB. PasHble HACTPOEHUS W XapaKTepbl 06’SCHSAOTCS, KO-
HEeuYHo, YC/OBMAMWU MpUPOAbI, B KOTOPbIX HaxoasaTcs swogn. CosHue,
Tensio, BMara, Kopouye 06MMMe 6MAronpUATHBLIX MPUUMH co3daloT  Ha
lore Xopolne 3KOHOMUYECKUE YC/IOBUSl, a OHM B CBOI Oouvepefb POXK-
[aloT COoOTBeTCTBYHLLME OTBETbl Ha pasgpakeHus. Kak lieapa, pacTto-
unTeNlbHa U Becena 3[eCb MpPMpofda, TaK >KMBbl U XapakTepbl 34eLl-
HUX niogeli. ViHaue Ha ceBepe— TaM Mpupofa ckyrna, 6egHa U cypoBa,
B cpegHeM To 6naromnosiydse, 4To Ha iore faeTcsl fIerko, Ha ceBepe
[OCTUTAETCA LIeHO TsKeNblX ycunmid. MoHSATHO, 4To Mpupoja Hakna-
[OblBaeT Heusrnagumblii 0TMevyaToK W Ha Jliofdeii— OHW CTeneHHbl, pa-
CYUET/IMBbLI, XONI0AHbI, CAEPXKaHbl U Aaxke YrpioMbl. 'Takum o6pasom,
nloan  pasHbl MO MPUYMHE HEOAMHAKOBOW WX pasgpakumoctn. KTo
HE* 3HAeT, KaK [eicTBYeT Ha Niofeid, Hanpumep, HeXaaHHasi pagocTb
wm rope! Cmex, cnesbl ecTb Wb MNPOsiB/ieHWe KpaliHell pasgpaxku-
MOCTW opraHusamMa. HeT Takoro SIB/IEHNs1 B >XM3HW, KOTOPOe B KOHeY-
HOM cueTe He 3aBUCW/IO 6bl OT pasfpa>kKMMOCTWU.

MHTepecHo, 4YTO pas3gpakMmocTb WM YyBCTBUTESIbHOCTH BO3pa-
CTaeT C YCNOXKHEHMEM OPraHM3moB. Y HUCLLUUX XXMUBOTHbIX, Hanpumep,
YyBCTBUTENbHOCTbL pasBuTa cnabee, 4eM Yy BbICLUMX. ITO MOHATHO,
TakK KakK Huclume cyulecTBa, Hado nonaraTb, YyBCTBUTESIbHbI B Le-
nom, pasymMesi Mof 3TUM pasfpa’KMMOCTb BCEero >XMBOr0  BeLLecTBa,
OTYHEro y Hux, B GONbLUMHCTBE C/lydyaeB, HeT elle crneumasibHbIX BOC-
NpUHUMalOLWLMX annapaToB ANA pasapakeHus. C rnocTeneHHbIM YC/10XK-
HEHMEM CTPOEHUA opraHu3Ma 3amedaeTe» W y3Kas chneyvanmnsayns—
MOSsIB/IAIOTCA 0CO6ble OpraHbl, npefHasHayeHHble AN CXBaTblBaHUA, Mpo-
BeAeHUs N 06paboTKM pasgparkeHUs. Tak BO3HUKAKT HepBHblE K/ETKU,
OHM 06pa3ylT HEpPBHble TKaHW W OpraHbl, KOTOpble K TOMY >e CHa-
PY>KN 3aKaHUYMBAKTCS KOHUEBbIMM aonapaTammn™opr™MA~NaN Bere. K
HUM OTHOCATCS: rnas, yxo, f13blK, HOC. ‘

Takmum 06pa3om, BbICLUMIA OpraHW6bm HageneH LENoi CUCTEMOM
NpuUCnoco6aeHnii, JallWmnx emMy BO3MOXHOCTb YUUTbIBaTb Maseiume
pasgpadkeHusa cpegbl. MTak, pasgpaKMMocTb €eCTb CBOWCTBO BCErO
>XMBOro, CBOMCTBO, MpeAcTaBnsioLlee MaBHbI My/ibC YXU3HW.

y «<AMOMN
[B/0KeHE— OZHO 3 MPOLLIEHMIT KIBHI, b3,

M3 rnoBcefHEBHOro OMbiTa W3BECTHO, UTO  ABVDKEHWE  CIIYXXUT
Nnydlien rapaHTuen onpegeneHns npupoAbl Tena. Tak, narylika, fo-
Wwaab, MaNCKUA >XYK W Mp. HECOMHEHHO >KMBble Tena, XoTs Obl
rMoToMy, 4YTO OHM MOryT coBepliaTb ABWXKeHUA. KoHeuHo, 3TOo Takl!..
HunkTo He 6yaeT TakxXke 'CNOPUTb, UYTO Kypuua, ronybb, A[0XKAEBOMN
yepBb, KJon, Boo6uwe cyuwecTBa "obnagarowme CrnocobHOCTL” .ruipe-
MelaTbcs ¢ MecTa Ha MecTo— :Vbl>bE> ,!pasBe ABvKeHWA «1 BUae
rnocTtynartesibHOro nepemeLleHnss ecTb Ha,qe»(H‘bn‘/’l npusHak? Hp

T
NRBIT Al
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CKo/nbKo!.. Ha oCHOBaHWW CBOWCTBEHHOW pacTeHMAM pasfpaXkuMocTy,
Mbl 3HaeM, UYTO OHW Tesla XXMBble. TeM He MeHee, 60/IbLUMHCTBO pa-
CTEHWii» HEe [OBWUraeTcsl ¢ MecTa, a CUAUT HemnoABUXXHO BeCb CBOW Bek.
HUKOMY Heu3BeCTHbl Cllyyaun, 4YT06bl [JepeBbsl, pacTyliuMe B Jiecy, cagy,
Ha ynuue, BAPYr Haya/M LaraTb, MOLOGHO 4YesloBeKY W APYrUM XKU-
BOTHbIM. Taky)Xe HeW3BecTHO, UTo6bl ry6KW, Kopasifibl, MWAaHKU U Apy-
rve cugsume >XMBOTHbIE MOFMM 6bl MepexoauMTb C MecTa Ha MecTo
TaK, Kak 3To fesiaeT 60/IbLUMHCTBO XXMBOTHbLIX. CriefoBaTesibHO, BUAU-
Moe, rpy6oe [BMXKEHUWe, MepemelleHWe BCEro Tesla He eCTb elle npu-
3HaK >XunBoro. O TOM >Xe CBUAETENbCTBYIOT W Apyrve npumMepbl. Bo3b-
MeM Hally 3eM/lo, KoTopasi, Kak Mbl 3HAaeM, BpallaeTcs Ha MecTe U
B TO >Xe Bpemsi [ABWKETCS BOKPYr cosiHUa. UTo »Ke, 3eMnsi >XKMBoe Wn
MepTBoe Tesio? Paccygas Tak, MOXHO CMPOCUTb, KyAa OTHECTU
BO3AYX, NleAHVNK, 06n1aKko 1 np. OueBMAHO, HY>KHO CEpbe3HO BAYMaTbCs
BO BCe TO, O YeM Mbl FOBOPUMM A0 CUX TMOP, HYXXHO pasobpaTbCes,
KakK cfeayeT, B SIBIEHMSIX, HY)KHO OT/INYUTbL [/laBHOE OT BTOpOCTe-
MEHHOro, MPUUMHbLI OT CNeACTBMSI.

\

HabnogeHne M onbIT MOKasbIBalOT, UTO [ABMXKEHWE TMpUcyLle
BCceM TenaM. Tak, €c/iM B3siTb KYCOK >Kesie3a W MOJIOKUTbL ero  Ha
X0s04y, TO OH CKOpPO CTAaHEeT XO/M0AHbIM, B YeM MOHO y6eauTbCs,
KOCHYBLUWCb ero MasbueM. Ecnm 3aTeM MO KyCKy >Xefe3a Mpou3BecTu
HECKO/IbKO YJapoB MOJIOTKOM, TO TYT >X€ Ha X0/104y OH CTaHOBMUTCS
TensbiM. B yem geno? OTKyga B3ssiock Tenso? [epefaHo OHO Xesnesy
MOJIOTKOM W/W- OHO 6bIJI0 B HEM W TOMbKO pasBuiock? B dusumke
yyaT, UTo Temnsio eCTb 0CO6bIi pof ABVKEHUS YacTul, BellecTBa. Tak Kak
BCSIKOE BELLECTBO COCTOMT M3 HEKOTOPOro KO/IMYecTBa YacTul, MocTOsH-
HO HaxoAALNXCS B ABWKEHUM, TO MOHSITHO, UTO Kadkaoe Teso o6nagaer
Tensiom. Ero B Tesie MoOXKeT 6bITb Masio, TOrfa roBopsAT, YTO OHO CKPbITO
B Hem. Ecin Ha Teno nofeicTBoBaTb Tak, UT06bl ABMXKEHMe 4vacTuy,
B HEM YCUNWMOCb—TeENa MosIBASIETCs MHOro. B npuBeeHHOM  Mpu-
mMepe, cTano 6biTb, Temnji0 He BHOBb BO3HWK/IO, a pPas3BW/IOCL 6Griaro-
Japs ygapy MoJioTKa. 3HauuT, B KYCKe >Kesiesa coBepluaeTcss Henpe-
CTaHHOe [BVMXKEHWE M 0AHaKo OHb He >XuBoe Teso. Halo MOMHUTH,
UYTO He BCSIKOE ABW>KEHME ornpefensieT M XxapakTepusyeT Xu3Hb. MNage-
HWe KaMHs1 K 3eMJ/ie, pacluMpeHue Tesla MpY HarpeBaHWW, cXkaTue Mpu
OXNaXKAEHUN, UCNapeHue, CKOJSIbXEeHMe Mo MOBEPXHOCTU— eCcTb TO/TbKO
OTAeNIbHble C/lyyan [ABVKEHUS, BblI3blBaeMble OMpefeieHHbIMU  MPUYK-
HaMK, OeiCTBYIOWMMM Ha Teno. Tak, B XXapKuil JeHb Boaa, nof B/us-
HWeM Tenna, 6bICTPO MCMapsieTcsl M30 BCEX eCTeCTBeHHbIX BOA0EMOB—
oKeaHOB, Mopeli, pek, o03ep K np. MNpuunHa— Tenno. [peBpalleHne
BoZAbl B MNapoo6pa3Hoe COCTOSIHUE /1Sl Hee Hii BpeAHO, HWU MoJie3Ho, 3TO
MPOCTO >Kesfie3Hblii 3aKOH HE06X0ANMOCTU.

Janblie, napbl BoAbl, MogHUMasiCb, cobupalroTcs BMecTe U o6pa-
3yl0T 06/1aKa, KOTopble MpY OX/JaXKAeHUM MpeBpallalnTcs B Kanau
OOXKAS. 34ecb Takxke A Bogbl B (hopMe 06/1aKOB  6e3passinyHo
ocTaTbCsl B 3TOM BWIE WM ynacTb Ha 3eM/0 J0XKAEM, 6biTb 3[eCb
WM MOHECTUCb BETPOM HEBeAOMO Kyda. Takum 06pasom, ABWDKEHME
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MepTBbIX Tesl ecTb pe3ynbTaT M3MeHeHWA, coBeplUalWMUXcs B MNpu-
pofe C TaKoW >e HeobXxoAMMOCTbIO, C KaKo MPOUCXoAUT CMeHa'oHA u
HOYM, BPeMEH roja.

UTo KacaeTcsl >XMBbIX Tefl, TO 3[ecb ABWXKEHMe Bcerga 006ycrioB-
NIMBAETCA UX pasgpaXMMocTbio. BcnoMHuM, Hanpumep, ameby, y Ko-
TOPOV NErko MOXHO BbI3BaTb pa3Hble ABWXKEHUS MOCPeACTBOM yaapa,
Tenna, aneKTpuyecTsa W Mpou.

CKaxkeM, 4TO Mbl BHOBb paccmaTpumBaem ameby. Korga >XuMBOT-
HOoe Mnosi3aeT— BUAHO, KaK BELLLECTBO ee Tesia BCe BPEMS MepenmBaeTcs
WU, Takum ob6bpas3om, ameba, [eNCTBUTEs/IbHO, ABUraetcs. BoT ameba
CTSAHYMacb B LWApMK M KadKeTCsl COBEPLUEHHO HemnoaswykHoi. CmoTps
NPUCTasIbHO B ee Teslo, 3amMeyaeM, UYTO ABVMKEHME B CYLLHOCTU U Ceii-
yac npoaosKaeTcsl, HO TONbKO crabo. B camom  gene— KpynuHKW,
3epHbIWKK, a TO W Ue/ble MblbKKM, Haxoadwmecs B Tene amebbl, He-
npecTaHHO MnepeMeLllalTcas € MecTa Ha MecTo, KO/eb6/loTCs, KakK B
BUXPE WX BOAOBOPOTE, YeM MOATBEPXKAAETCS CyllecTBOBAHWE CHU-
XXeHus.

MoHabntogaem elle BHMMATeNbHO 3a amebon. Oxnagum Boady, rae
HaxoAsTCcs >XMBOTHbIE, W MOCMOTPWUM, 4YTO CTaHeTCs C HUMU. AMebbl
c’'exkatcd B KOMOYKW U MPUIAMYT BUA HEMOABWMKHbLIX Tefl, a 3TO MoKa-
3blBaeT, UTO B OTBeT Ha pasgpakeHue ameba coBepLuMna ABUMKEHME,
Bbi3BaBLUEE COKpalleHMe M O0CTAHOBKY ee Tena. To, 4TO0 npogenana
ameba nog BAMSAHWEM OXlaXKAeHUA, O/17 Hee He 6e3pas3/INYHO, OHa He
TONbKO MoAYMHMNAcChL €My, HO yuTsl, 4YTO pasgpakeHue fAis Hee He-
6n1aronpuATHO ' TMbesbHO, coBeplunna ana cebst None3Hoe ABMKEHME.
MoBepbTe, 4UTO, MOKA HE W3MEHATCA K JNydllemy O06CTOSATeNbCTBA,
ameba He BepHEeTCS B MpPEeXHee COCTOSHME.

HeuTo nogo6Hoe HabnogaeTcsl MNpU HarpeBaHMM  BOAbl— ameba
O0CTaHaB/IMBAETCA WM BO3BpALLLAETCS B MpPEXXHee COCTOSHME TOMIbKO Mpu
6naronpusTHo TemnepaTtype. Kak Hy)XHo amebe Tensio, TaK Heob6-
X0AUM el Kucnopod. Mbl y)Ke 3Haem, 4TO B MoAcbIXawlleld Kanse
BOAbl, Hanpumep, TydenbKu cobuparTcss BOKPYr My3blpbKa BO3A4yXa.
[ABMmKeHne K HeMy OpraHu3MoB MpeAcTaBfisieT Mosie3Hoe sBfieHMe, Tak
Kak 6e3 Kuc/opoga OHM He MOryT XXWUTb. B 3ToM nerko yb6eamtbcs*
ecnn Tydenbek wam amebd MOMecTUTb B MPOKUNsSYeHyk Bogy. TyT
OHM 6bICTPO MorubawT, BCAeACTBME YAYLIbA, SBMASAOLLErocss pesysbTa-
TOM YyaasnieHMst U3 BoAbl KUC/M0pPoAa BO BPeEMSI KUMSAYEHUS.

Mocne nNpoao/MKNTENBHOM 3acyXu MNPOLWIN C FPo3aMu CUJbHbIE
NmBHW... Tlo cTOpoHaM [AoporM WU Ha Held camoii obpasoBaincb TO
TaM, TO CAM MHOFOYUCNEHHbIE NMY>XXWU. ECTb /M B HUX Kakas-nmb6o
XXN3HBL? HameuaeM ny>Ky W pellaem MNpou3BecTM wuccregoBaHue. bBe-
peM M3 Ny>Xn Npoby BoAbl U MpocMaTpMBaeM ee B MUKPOCKOM, rae
HaxoguM y>Ke 3HaKOMbIX Ham ame6. [1poxoAuT [AeHb, [ABa— /y>Ka
YMeHbLUAEeTCA Mo MNansawmMmn fiydaMmm CoMHUA, elle HeCKO/bKO AHei
M OT NY>XN He ocTaeTcs W cneja. MoXXHO mogymaTb, YTO Bce amebbl,
Haxogsauwmeca B Jy>Ke, MOrmbanM, 4To Ha MecTe NY>XXM 0ocTasluCb OAHMU
nx Tpynbl. Ha camom pgene 3To He TaK. Ha MecTe O6bIBLUEN  NyXKN,
[OelicTBUTeNbHO, OCTaNUCb Bce amMebbl, HO OHU CTSHY/IUCb, C'€XMWNCH,
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OHW He Moruénun, a To/IbKO MOKPbIINCL 0YeHb MIOTHLIMU 3AWUTHLIMU
06os104KaMN. ITO MOXHO A0Kas3aTb, B3SIBLUM HEMHOTO 3eMAN C TOro
mMecTa, rge 6blna ny)ka. Benm 3aTeM TaKyl 3emM/ll0 pacTBOpUTL B
BO4E W ee wuccrefoBaTb B MMKPOCKOM, B Heil Mbl Haligem ame6 B
N0THLIX 06o/oukax. OT BOMbl 060/104KN aMeb OueHb CKOPO PasMmsr-
yalTcs u, pasbyxasi, paspbiBaloTCA. M3 nog pacKpbIBLUMXCS 060/104eK
BbIXOASIT >XMBble amebbl, KOTOpble TYT >Xe HauuHalT [ABUraTbCs B
BOAe.

B npuBeaeHHOM NpuMepe Mbl MO3HAKOMU/IUCL C 3amedaTefibHo
0C06EHHOCTbLIO TaKMX >XUBOTHbIX, Kak ameba, 60poTbCA C HegocTaT-
KOM BOAbl, C YCbIXaHWEM ee, MOCPeACTBOM o06pas3oBaHUs  crieyunasb-
HbIX 060si04eK. [leslo B TOM, UTO BoAa amebe TakKXKe HyXKHa, Kak
Tenno un kucropoad. Moka Bofbl A0CTATOYHO, ameba He UYyBCTBYET HU-
Kakoro yuiep6a, a notoMy W He U3MeHsieTcsa 3aMeTHO. Ho BOT Boga
B Ny)Xe HauuMHaeT y6biBaTb, a C HEl HACTynalT KOpPeHHble W3MeHe-
HUS— B BOAE YMEHbLUAeTCs KO/IMYEeCTBO KMWC/opora, MuluM, cama Boga
YMN/0THSIeTCA, HaKoHel, B Heli HaKomn/sieTcss MHOr0 BCSIKMX OT6POCOB
KUBbIX Tes, BPefHbIX AN HUX. Bcnep 3a 3TUM, BC/eACTBME  CBOE
pasgpa>kMMoCTU WM YyBCTBUTE/IbHOCTM, aMebbl 0GHapY>XUBAKT pPsf
[OBVDKEHWIA, HarnpaBfeHHbIX MWCKUMUTE/IbHO K OrpakaeHwuto cebs  oT
BpefHbIX BO3AENCTBUIA OKpY>KaloWMX Yc/oBUiA. MeasieHHO U MocTe-
MeHHO OT [JeicTBUS HeGNaronpusITHbIX MPUYUH  MOBEPXHOCTL Tesna
ame6bl HauMHaeT YMOTHATLCS W, HAKOHeL, NpeBpallaeTcss B HAcTOS-
Lyl 060/104YKY, OYEHb MJIOTHYI U Kpenkyl. Tak co3gaeTcs 3alimT-
Hoe npwucrocobieHne.

Mponenaem elwle OAMH OMbIT € HawumMu ame6amu. Bosbmem
Kanso 4ucToii Boabl M MocagMM B Hee amel, B3SITbIX, Hanpumep, w3
N> cocefHero npyaka. byaem Ha6nogatb!.. Y>e uyepe3 oAuvH BCEro
JeHb MOAMEeTUM B >XMBOTHbIX WM3MEHEHWUS criegytoliero poga. BmecTo
Henpo3payYyHoro Tena, Haro/IHEHHOr0 MHOFOUMUC/IEHHLIMA  KOMOYKaMu,
amebbl CTaHYT CU/IbHO MpPo3payYyHbIMU U MOTEPSIIOT HAMofoBUHY Haxo-
JAlWmMecs B HUX KOMOYKMK. [podo/mkaeM Aanblie fgepykaTb ame6 B Tol
)Ke 06CTaHOBKe. Uepe3 HECKO/bKO [Heil Haliiem ame6 yXke CoBCeMm
Npo3payHbIMU N 683 BCAKUX KOMOYKOB. Takue >XUBOTHble GYAYT BAsibl,
MasionoABWXKHbI U Mof KOHel, MOrMGHYT, €C/iM OCTaHyTCcs B MPeXHUX
YC/OBUSAX.

OnucaHHbIM 0NbLIT NpeacTaBNseT co600 npumep ronojgaHnsa ame6.
BbiiM  B3SITbl  XXMBOTHbIE UM MOCaXeHbl B YUCTYlD BOoAy C Tem,,
yTobbl MOCMOTpPETb, Kak b6ygeT BecTu ceba opraHmam 6e3 numwn.
.BbisicHunocb, 4To BHadasle amebbl MUTa/INCL TEMU 3anacamu, KoTopble
B BMAe KOMOYKOB, HaxoAw/ncb B UX Tesie. 3aTeM 3anacbl 6bliM Harmo-
JNIOBMHY M3pacxofoBaHbl M Teno ameb caenanocb Mo3padyHbiM. B Tede-
HWe 3TOro BpemMeHW amebbl elle ABUTa/IUCb, HO ABWMXKEHUS WX 6bln
cnabbl, Mano3amMeTHbl. Eule nosxke, amebbl c'efalT Bce 3amacbl, CTa-
HOBSITCS1 COBCEM MPO3PaYHbIMUA U HEMOABWXKHBLIMW, HaKOHEL,, >XUBOTHbIE
esT camu cebs elle HEKOTOpPOe Bpems, Mocsie 4vero ymupawT. UTak,
OTCYTCTBME MWLM B BOAE BbI3BasI0 Oc/labneHne ABMKEHUS U YXKU3Hb.
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3a cuyeT 3anacoB. XXmM3Hb norubna, pasBanunacb He cpasy, OHa BCS-
yeckn 6oponacb 3a ceb6bs M B 3TOM ee OT/IMYMe OT BCero MepTBOro.

NTak, >XN3Hb amebbl 3aBUCUT OT OMpefeneHHOro  Kosun4vecTsa
Tensa, Kucsopoga, Bogabl v nuwy. CregosaTesibHO, TOJ/ILKO TaMm, rae
3TN YCNOBUA eCTb, CYLLECTBYKT amebbl. HO He OHM 0AHU Hy>KaatoTcA
B HUX. TBEpAo YCTAHOB/IEHO, UTO B MEPEYUCNIEHHbIX YCNOBUAX HYX-
0AlTCA BCe >XXMBble Tesfla— XXMBOTHbIE N PacTeHUs.

Ecnn >Ku3Hb BCEX OpraHM3moB 3aBUCUT OT Tenna, KWUC/I0poaa,
BOAbl W MWLM, MOHATHO, YTO 3TUMW MNPUYMHAMKN 06’'ACHAKTCA BCe ABU-
XKEHUS XMBbIX Ten. Kak HM pa3HoobpasHbl 3TU ABUMXKEHUS, HO BCE ony
CBOAATCA K MOAAEPXXAHWUIO A1 XKU3HWU HY>XXHbIX YCcNnoBuid. [MpuHUMas
>Ke BO BHMMaHue, 4YTO OpraHuM3Mbl OT/IMYAKTCA PasgpakuMoCTbio WM
CNOCOGHOCTLI MPUCMOCOB/EHUS, MOXHO CKasaTb, UYTO ABWMKEHUSA BCeX
>XMBbIX Tes1 eCTb MPOsiB/IEHVWE U TONbKO C/ieACcTBME  PasfparkMMOoCTW.

Takum 06pa3om, OCHOBHOE CBOMCTBO >XMBOM0— pas3gparKMMoCTb
Bcerga nposiBnsieTcs, obHapy>kuBaeTcs B LesiecoobpasHbiX WM Mnones-
HbIX 4719 opraHu3ma ABKeHUAX. CTano 6biTb, OBUXKEHNSA >KUBbIX Ten
ONpeaensoTca UCKYUTENIbHBIMU MpUdYnHamMM U Bcerga umeT  61u-
Xalily, KOHeYHyk uenb. B 3TOM OTHOLIEHWUU >XMBble Tena oTamnya-
I0TCA OT HEXMBbIX, [OBVKEHUS KOTOPbIX KOHEYHOW Len He WMEKT,
HO nNpeacTaBnAlT GeCKOHEYHYI LUenb MpUYMH U cneacTsuii.  3emns,
HanpumMep, B CBOEM [ABWXEHMWU BOKPYr ce6S M coMHUA KOHEeYHOW uenm
He uMeeT. OHa TaK [BWXETCA CO BPEMeH [JasieKoro MnpoLwusioro, camon
3eM/le Takoe [ABWKEHWEe HW BpefHO, HW MO0J1Ie3HO, OHO €eCTb pPe3sy/ib-
TaT elle HEM3BECTHOr0 HaM 3aKoHa HeobxogMmocTu. A [ABUXY-
weeca o6nako! Pa3Be nnaBaHbe e€ro rno HeGecHOW Nasypu HY>XKHO O/1A
Hero camoro, passe OHO cnacaeT wm 3awunwaet ero?! Huckonbko!...
O6nako [BMXXETCA, TaK KakK eCTb Ha 3TO0 MpPU4YMHbI, Bcerga M nocto-
SAHHO [eNCTBYWLLME, KaK 3aBefleHHasd MalwmHa. A nefHUK— rpoMaja
Nbfja, MefNeHHO nonsywas ¢ BepwuHbl ropbll Heyxkenn e fefHUK
XXnBoe Teno? TNOoHATHO, 4YTO HeT! [iBM>XKeHue riefHVKa He Bbi3blBaeTCsA
pasgpaXknMmocTblo, He TMpeacTaBs/isieT O04HOro W3 MoJie3HbIX  MPUCNo-
cobsieHNA, a ecTb TONbKO C/NeACTBME CU/bl TSDHKECTU, 3acTaBfisoLLen
NMoN3TW ned, HakKoMAsWelca B mMacce Ha BepluMHe ropbl. WTak, aBu-
XKEHUS MepTBbIX Ten becuenbHbl, 04H006pa3Hbl U 04YeHb MPOCThI.

HaobopoT, ABWXKEHUS OpraHM3MOB, KaK YXe CcKasaHo, Bcerga
LuenecoobpasHbl U MosiesHbl A Hero camoro. B npoTuBOMO/I0XXHOCTb
MepTBOMY Tesly, >XMBOE HUKOrga He coBepllaeT ans cebs 6ecnones-
HbIX [eWCTBMiIA. [loka OpraHuM3am >XMB, OH HemnpecTaHHO MPoOU3BOAUT
OBWKEHUA, HYXHble W TOJ/IbKO MoOJie3Hble AN Hero camoro B 3sTom
BbIpa)KaeTCca XapaKTepHasi uyepTa [ABWKEHUIA >KUBOrO.

Janblle, ABWKEHME >KMBbLIX Tes O0T/In4aeTca pasHoobpasuvem;
>KMBOTHbIE, Hanpumep, nos3alT, MaasalT, XOAAT, JieTalT, ABUXKYTCA
coKpalweHueMm Tena wu npodyee. Kpome pasHoobpasus, ABMXKEHUSA 0Op-
raHM3MoB O4YeHb C/OXHbI. BOT nopxawuwias ¢ uBeTka Ha LBeTOK 6a-
6oukal.. MNMpucmoTpuTecb K Hel nonydwe! [ge napbl €e KpblbEB fler-
KO OnyckarwTcs, MNOAHMMAKTCA WM Ha MrHOBEHWEe ocTaHaB/IMBaKTCA—
B pe3y/nbTaTe >XMUBOTHOe MfaBHO napuT B Bo3gyxe. Kpbiiba pabo-
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TalwT, HO paboTa MX He MoxoXa Ha MalWuHy, F4e BCE YUYTEHO WU
pacuMmTaHo 3apaHee, 6narogapsi MpPUHATBIM B Cco0bpakeHMe 06cTos-
TenbcTBaM. HeT, Kpbliba 6aboyek coBepLlaloT KpaliHe pas3Hoobpas-
Hble M O4YeHb C/IOKHbIe [BWKEHWS, HACTO/IbKO C/I0KHbIE, UTO paboTy
MX NOAMETUTb MOXHO TO/bKO C Tpyaom. Habniogaa 3a 6aboukoid,
Henb3s He 3aMeTUTb C€amMOro rnaBHOro, a WMEHHO, 4YTO ee [BU-
XXeHVS ecTb ChoWHaa npucrnocobnsiemocts. M B camom gene! XXu-
BOTHOE Ha HalMX rnasax JeTUT YBEPEHHO W MpPsIMO, HO BOT Ha
nyTU BbicOKasA wm3ropofgb. Babouka MrHOBEHHO MOAHMMAETCs BBEPX U
JenaeT nepenet 4epe3 MpPensTcTBME. 3a W3rOpOAbi0 OrPOMHBIN caf
C yTONawWMMN B HEM CTpPOeHUSAMU... [losieT 6ab6oykn 3ameasisieTcs.
TyT Bbl ee BUAUTE Hajh MaKylLUKaMW [epeBbeB, pewlleli ¢ pacnna-
CTaHHbIMU KpbUlbSIMW, Ha MaHep BO34yXornjaBaTeslbHOro annapaTta.
MrHoBeHVe 1 6abouyka, C/IOBHO TSDKE/bIAi KaMeHb, MajaeT BHU3 MeX-
Oy TecHbIMW cTeHaMu fJepeBbeB. [lasblle Bbl BUAWTE e€e npobupato-
Lerica cpefn rycToii vawm [epeBbeB, rAe OHa naBupyeT ToHKo,Uc-
KYCHO W Mnosie3Ho gnsa cebsa. HemHoro ycunmii m 6abodka BblieTaet
Ha 0A4HY M3 MOMISIHOK caja, MecTpsilmX LBeTamy pa3HoobpasHbIX Tpa-
BAHUCTbIX pacTeHWii. TyT WHble pa3gpakeHWsl, a MOTOMY WHble [BU-
XXeHusi. BMecTo npexkHeil CTPEMUTESIbHOCTU B [ABMXKEHUSIX 6ab6ouku
HabnwaalnTca MeANUTENbHOCTL M paccuuTaHHble AelictBus. OHa cena
Ha UBETOK TyT, Tam, BHOBb MoAHSANacb M onNATb cena. >XUBOT-
HOe nMepefneTaeT C LBeTKA Ha UBETOK, C/I0BHO Mpbiraet «KOHWUK»
nwim  Kobbisika. Bo BpemMsi TaKuUX  [ABWKEHWIA, BbI3BaHHbIX pas-
JpaXeHUeM OKpackum M 3anaxa LUBeToB, 6abouka nyckaeT B X0n4
CBOM X060TOK— pOTOBOI/ MNpUAATOK BBUAE TPy60ouKU. X060TOK 3TOT
3anyckaeTcs Brnybb LBeTKa W, Takum obpasom, 6aboyka nbeT crag-
KWe ero CoKu, sIBASLINECS /1 Hee MULLENA.

NTakK, OBWKEHUS >XUBbLIX Tesl NIErKO OT/INYUTb OT [ABVDKEHWUIA Ten
MepTBOM npupogbl. CMewatb wiM nepenyTaTb UX Henb3sd. CyLLHOCTb
ABMEHUI ABWKEHWUI B XXMBOW M MepTBOW Npupofe, KOHEYHO, 0AWNHAKOBA,
HO pasHbl ee MPUYMHbI, XapaKTep U MPOSIB/IEHUS.

Coob6pasHo cnaboii pasgpaKMMOCTU pacTeHUA W [ABUKEHUSA
3TUX OpraHM3MoB He3HauuTe/lbHbl. Bce >Xe MOXHO YCTaHOBUTb, 4YTO
XapaKTePHbIE >XU3HEHHblE [ABWXXEHUS CBOMCTBEHHbI WM pacTeHUsM. Mbl
y>Xe TOBOpW/IM 0 TOM, KakK pacTeHUsi O0TBevalT Ha pasfpakeHus,
Hanpumep, cBeTa. YCTAHOB/IEHO, YTO pacTeHUss MOryT Wu3rnbéartbcs,
HaKJ/IOHATbLCSA, MOBOpavuBaThbCs, NpubAmXKaTb WM yAanATe K CBeTy
yacTu CBOEro Tena.

M3BECTHO, UTO pacTeHUsi, KaK WU >KMBOTHble, HYXJaKTCA B
Bofe, 6e3 KOTOPO/ He MOXeT MPOXWUTb HW OOAMH oOpraHu3M. PacTe-
HUS MorsowawT BoAYy CBOMMU KOPHSIMM, a 3aTeM M0 0Co6bIM Tpy6-
Kam, HasblBaeMbIM cocyjamMu, MpPoBOAAT ee Mo Bcemy Teny. Konuue-
CTBO BOAbl B 3emJsie MOCTOSSHHO MeHSiIeTcs— oHa TO Yy6biBaeT, TO
npubbiBaeT CHOBa, OTYEro KOPHW BCAcbiBalT ee 60/blle WM MeHb-
we. B Kakoe 6bl BpemMsA Mbl H/ UCCNefoBasiv pacTeHue, B HEM Bbl Bcerga
Haigem MHoro Bogbl. OT4yero aTo Tak? Oka3sblBaeTcsl, Boja B pacTte-
HAM HaxoAMTCsA B AOCTAaTOYHOM KO/SIMYECTBe, Gnarofgapsi 0cobbiM Mpu-
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cnoco6/ieHNsIM, 3aBefblBaloLLIMM €ee pacrnpegeneHMeM. OTU MPUCMOCO6-
JIEHUSI MOMeLLLalTCA Ha JINCTbAX M Ha3blBaOTCA YCTbULAMU. YCTPOEHDI
OHW 04YeHb MpPOCTO. Ha HWKHel CTOpPOHE, JINCTLEB HAaxXoAATCs OYeHb
MesiKMe OTBEpCTUs, He3amMeTHble BOBCE /11 HEBOOPY>XEHHOr0o rnasa —
3TO W eCTb ycTbULA.

Puc. ii.
KneTku nnucta Basl/IMCHepuu; p —npoTonaasma, A—aapo, cl—xnopodunnosslie
3epHa. CTpesikoii MokasaHo BpallaTesibHoe ABMKEHME MpPoToniasmbl.

Hawinn, 4To ycTbMUA He Bcerja OTKPbITbl, a MOryT, Kak 6bl Mo
YKeNaHo PacTeHUsi, 3aKpbIBaTbCs U OTKPbIBaTbCSA. [MPOA0IKUTENbHbIE
paboTbl YUYEHbIX BbISICHUIM UCTUHHYIO MPUYUHY 3TOF0 SIB/IEHUS BO BCEX
noapo6bHocTAX. OKasasiocb, 4YTO OTKPbIBaHME W 3aKpblBaHWE YCTbUL
ecTb pe3y/nbTaT pasfpaxeHust B (hopMe HEeOoAMHAKOBOr0 [aB/ieHMsl CO
CTOPOHbI BOAbI, MPOHMKaIOLWE B pacTeHue. Tak, eciv ycTbuua 0TKpPbI-
Tbl, TO W3NULWIEK BOAbl B pacTeHMU 4epe3 HUX UchapsieTcs, Hao6opoT,
Nnpu 3aKpbiBaHMM WX, BofJa B PACTEHUN COXPAHSIETCS B HY>XHOM KOJIU-
yectBe. OTKpbIBAHWE YCTbUL, MPOUCXOAUT B TOM C/ly4yae, Korga B pacTe-
HVWe MocTynaeT o4YeHb MHOFo BoAbl. oA AaBreHVeM ee ycTbULa pacKpbl-
BalOTCA W OCTalTCA B TaKoM BMae A0 TexX Mop, Moka W3/NLLEK BO-
Obl' ucnaputcs. Korga KO/IMYECTBO BOAbl B PAcTeHUM YMEHbLUMTCS,
BC/eACTBME CMaboro ee MpoTOKa W UcnapeHusl, ocnabeBaeT TakXke U
[aBneHne, 0TYEro ycTbULa 3aKpbiBaloTcsa. Takum o6pasom, ycTbuua
perynupyloT Bofy B pacTEHUW.

OTKpblBaHMWEe W 3aKpbiBaHWe YCTbUL, CTb JIMLLUHWIA NpuUMep TOro,
YTO pacTeHMs B OTBET Ha pasapadkeHUs coBeplUaloT LenecoobpasHble
OBWKeHMs. To >Xe sBMeHMe Mbl HabsiofaeM y HaceKoMOsiHbIX pacTe-
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HWIA, OBVKEHUS1 KOTOPbIX paccyMTaHbl Ha y/aB/iMBaHMEe HACEKOMbIX, CIly-
XKallux Ana pacTeHUst MnuLlen.

KpomMe BUAMMbBIX OBVDKEHWUI pacTeHWUlr BHYTPU Tena MX MOCTOAHHO
COBepLlaloTCA*  BCeBO3MOXXHble LesiecoobpasHble [ABWXKeHUA. Tak, B
CcTebsie pacTeHUs 6e30CTaHOBOYHO [ABWXYTCA BoJa WU nNuTaTesibHble
XXNAKOCTW, MPUYeM BoAa Bcerga nogHUMaeTcs CHU3Y BBepx, a nura-
TeJ/ibHble >XUAKOCTU OMYCKalTCA CBepXy BHM3. Jlydwie BCEro MOXHO
Habnaatb ABVKEHUS Yy pacTeHWi, ecnu muccrefoBaTb TOHKUA SIOMTUK
KaKon-n1n6o yacTu ero B MukKpockon. (Puc. 11). Ha takom cpe3e, cae-
NaHHOM 6puUTBOM WM OPYrvM OCTPbIM MNPMOOPOM, BUAUM, KaK Macca
Tena pacTeHMs coBeplUaeT Te >Ke [ABWKeHUs, Kakume Habnwjaimcb B
Tene amebbl.

NTak, OBM>KeHMe Boo6LLe He eCTb XapaKTepHbI MPU3HaK >XXWU-
BOro. [JBW>KEHWSA CBOMCTBEHHbI >XMBbIM W MepTBbIM Tenam. OfHako,
no ABWMXKEHUIO BCE >XeAMOXXHO onpenesinTb, Kakoe Teno AaHHoe.

[UTaHWe— SBMEHYE, MPHCYLIGE TONbKO KVBOMY.

M3BecTHO, 4TO 6e3 NuWM He MOXKeT CyLlecTBOBaTb HM OAUH
opraHmam. AmMme6bl, MOMELLEHHbIe B YMCTYH BOAY, KaK CKasaHo, B
KOHLUE KOHUO0B mormbann oT ronoga. Bcsikoe >XMBOTHOE, JINLLEHHOE
MAWWY, paHoO WM Mo34HO, HO yMupaeT. He gaite nuwm 4enoBeky, CO-
6ake, nowagn, Kowke, 6abouke, suwepuue, rybke m npod., 4To cTa-
HeTcs ¢ HMMU? KOHEYHO, >XUBOTHblE YMPYT, OAHW paHblle, Apyrue
rnosxe.

Moao6bHO >XMBOTHLIM M pacTeHUsl Hy>kgawTca B nuue. Mpu Hepo-
cTaTKe ee pacTeHMS BSHYT, YaxXHYT, a ec/in nuila cCoBCeM OTCYTCTBYET,
To n normbawT. Bce, Hanpumep, 3HaKT, 4YTO MNPOUCXOAUT C pacTe-
HUSIM B 3acyLU/IMBble ToAbl.

MNTaK, KaK >XUBOTHble, TaK M pacTeHUss He MOryT >XWUTb 06e3
nuwm. MoTpebHOCTL B Hell cocTaBNsieT OAMH W3 OT/IMYUTENIbHbIX
MPU3HaKOB >XMBbIX TeN, MPU3HAKOB CTO/Ib XapaKTepHbIX, 4TO MO
04HOMY 3TOMY CyAAT 0 npupoae Ten. Tak, BCAKMIA CKaXkeT, yTo Teno,
KOTOpPOE MOXeT MUTaTbCs— XXMBOE U HaobopoT. KameHb, NacT 3emM/u,
obnako, AOM W Ap. Tesla He NMTaKTCA, a MNOTOMY W MNpU3HaKTCA
MEPTBbLIMM.

MocMOTPUM >Ke, B 4YeM 3aK/o4yaeTcs CYTb SIB/IBHUS MUTaHUS
M3yunm cHayana nuTaHWe y >XXMBOTHbIX. MycTb B Mosie 3peHnst MUKPO-
cKoMa HaxoguTcs Xopowo 3Hakomasi ameba. BoT oHa mmeeT Bug npa-
BU/IbHOFO LUAapMKa, COBEpPLUEHHO MOX0XXero Ha Komo4yeK cnm3n. OueHb
CKOpPO 3aMeTuMM, Kak ameba Ha[4HeT M3MEHATbCSA, a MMEHHO— Ha npa-
BOA CTOPOHE ee Tena MOSIBUTCA BbIPOCT BBUAE MasleHbKOro 6Oyropka.
KpOoXOTHbIN BbIPOCT 3aTeM MOCTENMeHHO YyBeNMUMBaeTCa* MU B Hero mep-
NIEHHO nNepenMBaeTCcA Bce Teno, oT4ero ameba HEMHOro rMponosi3et
BNpaBo. [danblue, onATb Ha ee Tene obpasyeTcsa OAWH WM HECKOJIbKO
TaKuUX BbIPOCTOB BMepean, OHU TakXXe pacTyT U ABMXKYT ameby Brepes.
MTak, )XMBOTHOE HEMNpecTaHHO ABMXKETCS Mpu MOMOLLLM CBOUX BbIPOCTOB
WM NOXKHBIX HOXEK.
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Mpogo/mkaem Habnwpate 3a ameboii. Ecnan 6ygem BHMMAaTESbHBbI,
TO Hemed/leHHO 6pPOCUTCS B rnasa MHTepecHoe siBieHWe. Bo Bpems Bcex
CBOMX [BWKEHWM ameb6a He 6e3pa3/IMYHO OTHOCUTCA K Tenam, ee
OKpY>XawLuM WM BcTpevawlwumcs Ha nytu. [locmoTpuTe, 6/1M3KO0
OT amebbl HaxoAuUTCS MPOAOMTOBaTOE Tesblie, MOXO0Xee Ha Ji0[0u-
Ky—3TO OAHOK/IETOUHasi BOAOpOC/b, pacTeHue. (Puc. 12). B Hanpas-
NleHUM BoAopoCM aMeba Ha HaluMX rfiaszax 06pasyeT JIOXKHYH HOXKY U1
HauyMHaeT MeA/lIeHHO MON3TW B 3Ty CTOPOHY. Y>Xe coBceM 6/IM3K0O OT
BOJOPOCNIM NOXHasA HOXKa amebbl pasfBaviBaeTcsd W MpeBpallaeTcs B
pof BWJIOYKW, MpodosmKawlleli TAHYTbcs Brieped. Ellle Heckonbko ce-
KyHZ, W BOAOPOC/Ib OKa3blBaeTcA 06XBauYeHHOW BUJIOYKOM C Tpex CTOo-
POH, a CnycTs MrHOBeHbe CBO60OAHbIE KOHLbI BWUJIOUKM COMMKAKOTCS,
CTa/IKMBAKTCA , HAKOHeL, CMMBalTCA B OA4HO LEefioe, 3aKpbiBas BbIX04
M C 3TOW CTOPOHbLI. Takum o6pasom, ameba, BCTPETUBLUW BOAOPOC/Ib,
CTana [ABuratbCsi K Heli Bce 6nvbKe M 6nvdKe, 3axBaTuia ee CBOUMU
NOXXHBIMW  HOXXKamMu W BBefa BHYTpb Tesa. [elcTBUTeNbHO, Korga
NOXKHble HOXKWM amebbl 06BO/aKMBalT BOAOPOC/Ib, TO OHa BMECTe C
HEKOTOpPbIM KO/IMYEeCTBO BOAblI MonajaeT MpsIMO B ee Teno, BeLiecTBO

Puc. 12.

Ameba, 3axBaTblBawoLas OAHOK/1IETOYHYK BOAOPOC/Ib.

KOTOpOro y amebbl HasbiBaeTcA MpoTonsaasmoii win' nnasmoii. Boga
OUYeHb CKOPO paccacbiBaeTcsl, a BOAOPOC/b OCTAeTCA B MpPoTonasme
N BMecTe C Heli mpogo/mkaeT coBepllaTb ABMXKeHUsl. Henb3s He 3aMe-
TUTb, 4YTO BOAOPOC/Ib,. HAX0ASLWASACA BHYTPM amebbl, HauyMHaeT Mo-
HEMHOTY W3MEHSITbCA W, BO BPEMsT ABWKEHMsl, OTTECHsSIeTC K Kparw
Tena. MpoxoauT HeKOTOpOe BPeMsl U BOAOPOC/b B /1l060M MecTe Tena
ame6bl MOCTEMEHHO BbIXOAUT U3 Hee Hapyxy.

NTak, ameba, Haliga Bogopoc/b, 3axBaTbiBaeT €e CBOMMU JI0XK-
HbIMM HOXXKaMW W TakMM MyTem MepefaeT BHYTPb Tesla. 34ecb BOfO-
poc/ib OCTaeTcs W3BECTHOE BpeMs, a 3aTeM B HEMHOro WM3MeHEHHOM
BUAe BblGpacbiBaeTcs HapyXy. Bce To, 4To npogenana ame6ba C BOfO-
POC/Nbl0  KpPacHOPEeYMBO CBUAETENLCTBYET O TOM, UTO Tak, MOBMAMMOMY,
ameba nuTaeTcs. [eicTBUTENbHO, BO BCE BPEMS CBOEr0 ABVDKEHUS >KU-
BOTHOe 3axBaTblBaeT pa3HooGpasHble Tena U nepeaaeT WX BHYTPb

1
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cebsi. Teepable npeaMeTbl, 3axBayeHHble ameboi, BHYTpM Hee OKpY-
KalTca CcoKamu, BblAeNsieMbiMM MNpOTON/Aa3Moi, W NpeBpawalnTcs B
0cobble My3blpbKU XXUAKOCTU, KOTOPbie BMECTE C HaXOAALMMUCA B HUX
TeNlamM HasblBalOTCA MULLEBbIMM BaKyo/nsAMU. Takoe HasBaHWE OHWU
noslyynsin oTTOro, YTO B HUX COBeplLUaeTcs MuLLEeBapeHne Win un3sne-
yeHMe, NyTeM Pas3/IoXKeHUS1 U3 3axXxBaueHHbIX MaTepuasioB, HY>XHbIX A5l
opraHmsama BeuwlecTB. B pe3ynbTaTte nuuieBapeHns, MNoTpebHble ans
amMebbl BellecTBa TYT >Xe ycBamMBaloTCs WM MpeBpallaloTca B ee MNpo-
Tonsiasmy, a ocTaTKM OT MULLEBAPEHUsl, KaK HEHY>XHble BeLlecTBa Wn
0T6poCbl BbIHOCATCSA BOH. Kpome TBepablX BeLLECTB, OCTAKLLMXCA OT
nuLleBapeHNs BBUAe OTOPOCOB, BbIHOCUMbIX M3 OpraHWM3Ma, B Tesie
amMebbl MOXHO HabnogaTb 0cobble Mpo3paydHblie My3blpPbKU— BblAeNN-
TeNbHble Bakyosin. OHU MpeAcTaBnsAlT cO60M CKOMeHWe BpeaHOW Ans
opraHmMamMa >XWUAKoCTW, Mo/y4YeHHOW TaKXXe B pe3ysibTaTe MuLeBapeHus.
BblgennTenbHble BaKyo/iM 00pas3yrTcAa MNOCTENEHHO, MO0 Mepe Ha-
KOMMeHNs BPeAHOM >XMAKOCTU B pa3HbIX MecTax Tena amebbl, 4TO
OT/INYHO BWUAHO B MUKpPockon. O6bIKHOBEHHO, cHa4yana rge-nméo B
npotonsiaame amebbl 3amMeyaeTcss MasleHbKasl 6necTsuias Touyka, KO-
Topas ObICTPO YBE/IMUMBAETCA B pa3Mepax M HezaMeTHO Mpubnmxkaertcs
K Kpat Tefa, rge oHa OMOPOXHSETCS, CcOoKpallasicb, OTYEro copaep-
XXMMOe ee BblOpacbiBaeTca* Hapy>ky. [Odasblle, TakXe o6pasyeTcs HoBasi
BaKyo/lb, MpofesibiBalollas Ty >e paboTy.

Taknm o6pasom, ameba MOXKeT 6paTb W3 OKpyXKatwllein ee
cpeabl, NOTPebHble AN Hee Tena, NepejaBaTb UX BHYTPb cebs, pasna-
raTb Tefla Ha 4acTu, ycBamBaTb WM BOMpaTb B Ce6S HYXKHble Belle-
cTBa W BblbpacbiBaTb Te OCTATKW, KOTOpble el HerogHbl. Bca 3Ta
cno)xHasi paboTa HasblBaeTcsl NMUTAHWEM WM 0OMeHOM BellecTB. [eii-
CTBUTE/IbHO, BO BpeMsi NMUTaHUsl ameba HenpecTaHHO 06MeHMBaeTcs C
OKpY>XawLlMM MWUPOM pasHbIMK  BeLLleCTBAMU— OAHM GepeT, Aapyruve
BO3BpaLllaeT obpaTHo.

OueHb MHTEpPeCcHO HabngaTb, KaK BO BpeMsi OBWKEHUS1 ameba
3arnatbiBaeT nuuly. BHMMaTenbHbIA UccnegoBaTeslb HAKOrga He ynycTuT
TOr0 O4YeHb Ba)XKHOro (pakTta, YTOo ameba norsow,aeT He BCe BCTpeuato-
Leecs el Ha NyTm. MuUMo OAHUX Tesl OHa MPOABMraeTcs COBEPLUEHHO
paBHOAYLLHO, 6e3pasNIMyHO, BO3/le APYruxX ocTaHaB/IMBAETCSA W, KaK Obl
Konebnetcs B Bbl6Ope, HaKOHel, K TpeTbMM onpegeneHHO uMAeT Ha
BCTPeYy M 006BOSTAKMBAET UX CBOMMU JIOKHbIMW HOXKaMu. Tak, ecnu
npeg Bamm ameba B 06bIYHOM Ans Hee 06CTaHOBKEe, TO Bbl B ee Tene
YBUANTE MHOr0 3ar/l04eHHbIX MaTepuasioB, He YCMeBLUUX elle MepeBa-
pUTbCA WIN TONbKO 4YacTUYHO pasnoXmelunxcsa. Cpeanm HUX Jlerko
y3HaeTe yXe 3HaKOMble 10404YKU— OAHOKNETOYHbIE BOAOPOC/AIN, MHOIQ
OPYTUX pacTeHUI B BUTe 3e/leHblX HUTEN; NeHToYeK, LapuKoB U Mpoy.,
TYT >XKe HalifeTe N 04eHb MENIKUX XXMBOTHbIX U3 TeX rpymnn, Kyga oTHO-
CATCA 3BrfieHa W TydenbKa, W, HaKOHel, HeCKO/IbKO KPYMWHOK, MOBU-
OUMOMY, MUHepasibHbIX BellecTB. HaxoXkaeHWe NepevyncrieHHbIX MaTte-
puanoB B Tesie amMebbl MOKa3blBAaeT, UTO OHM 3ars/ioueHbl € He Ccny-
yaliHO, a KaK Hy>XHble M LieHHble, YTO 3TO Ta NUWaA, KOTOpPYl MNoTpeb-
NaeT >XMBoTHoe. Ee Mbl HaxoAuMM He TONbKO B Tesle amebbl, HO U
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BMAMM, UTO OHa Bcerja norsouwiaet ee. [eicTBuTenbHo, Npyu Hab6o-
[JeHUn 3a ame6oli 3aMeuyaeTcsi, YTO OHa 3axBaTbiBaeT B BOAe MPEUMYy-
LLLeCTBEHHO BOJOPOCNE, MENKUX OAHOK/ETOUHbIX >XMBOTHBLIX U OYEHb
Manio MUHepasibHble BellecTBa. EC/N FbIGKM MUHEpPasibHbIX BeLLeCTB U
nonajatT B OpraHvM3mM ame6, TO MOYTU B HEM3MEHHOM BUAe, KaK MoKa-
3bIBAlOT HAGMIOAEHNS-, OHW Bbi6pacbIBalOTCA €0 BOH. [loBMAMMOMY, Ha-
[06HOCTb B 3TMX BelllecTBax BTopocTerneHHas.

NTak, nuwy ame6bl COCTaBAST MoAo6Hble el pacTuTesibHble U
YKMBOTHbIE OPraHn3Mbl, XMBYLUNE B Bode. TO/IbKO 3TUMK OpraHu3mamu
ameba M NUTaeTcs, pagy 3axBaTbiBaHWs WX OHa COBEPLUAET BCEBO3-
MOXXHbIE C/IOXKHbIe ABWKEHUS, VMW OHa >KMBET, MOAAEpP>KMBasi CBOe
cyulectBoBaHue. CnefoBaTtesibHO, NuWa amebbl COCTOMT M3 XKUBLIX Tesl.
Ecm 6bl B Kaniwo BOAbl, FAe HaxoasaTcs amebbl, BMeCTO Haxoas-
LMXCA KpOMe Hee APYIMX >KUBbLIX Tesl, MOMECTUTb TOJIbKO pas/inyHble
CONMM WM MPUGaBUTb KaKUX-NM60 MHbIX MEePTBbIX BELLECTB— XUBOTHbIE
nUTaTbCs UMW He MOI/IN 6bl, @ CKOPO MOrné/nu.

CTano 6biTb, A1 CBOEro CyllecTBOBaHWSA ameba HyXaaeTcss B
noTpe6eHNN UM pacxofoBaHUN APYTUX >XUBbLIX Ten. Ho mnodemy 3To
Tak? OTKyga y amebbl mpoucTeKaeT MOTPe6HOCTb B Mnulie? JIMwmm
ame6 MX MWLM U MOCMOTPUM, KaK OHM 6yayT BecTu cebsi, UTO C HUMU
npousoiget. Moa BAUSIHMEM Fosioga amebbl CU/IbHO U3MEHATCS, a MMEH-
HO— >KMBOTHbIE YMeHbLUATCS B CBOMX pasMepax M CTaHyT 3aMeTHO
Npo3payHbIMU.

Mpouvcliealine B opraHnU3max MepeMeHbl FroBOPSiT 0 TOM, 4TO B
HUX WOEeT paspylleHue, YMeHblUeHVWE W MepecTPoeHne UX BellecTBa.
MonyTHO B MoBefeHMM ameb ycMaTpuBaeTcs W ocnabrieHue pasgpaku-
MOCTW, a oTcloga U gBWXKeHUs. Takum 06pa3om, 3a KOPOTKOe BpeMms
YKMU3HM 6€3 Ny amelbbl MOTepsIloT YacTb CBOEro BellecTBa, a C HUM U1
HEeKoTopble CcWbl WM 3sHepruio. Ecim 3acTaBMTb ame6 ronoAatb U
fJanblle, OHN W3MeHATCS elle 60/blie—YyMeHbLIATCs, COBCEM OCTaHO-
BATCS M 6yAyT Mpo3payHbIMKU, KaK CTeK/bIWKO. HakoHel, HacTynuT
MOMEHT U amebbl MOFUGHYT WM YMPYT FO/I0AHOM CMEpPThLIO.

CnepoBatefnibHo, ame6a eXXeMMHYTHO, eXeCceKyHAHOo, Kopoue,
MOCTOSIHHO pacxofyeT CBOW BelecTBa W CU/bl, APYrMU C/loBaMU— He-
npepbIBHO paspyluaeTtcss. OTyero, noyemy? Heyxenm 3T0 y4acTb XKU-
Boro? KoHeuyHo, HeT. Pa3pylialoTcsi Bce 6e3 UCK/IOYEHMS BellecTBa, Ka-
Kne Mbl TONIbKO 3HaeM. Tak, ec/in KyCcOoK »Kesie3a oCTaBMTb rae-nméo Ha
OTKPbITOM BO34yXe, TO OH, KaK W3BECTHO, MOKPbIBAETCS C/I0EM KO-
PUYHEBOro HasleTa, Ha3bIBAEMOro PXKaBUMHOK. YUTO 3TO 3HAUUT? A BOT
yTo. B BO3AyXe, OKpyXalllem Hac CO BCeX CTOPOH, COAepXXUTCs
0c06blii rasz— Kucnopod. BuaeTb ero, Kak u Bo3ayX, Hesb3si, HO 3aTO ero
MOXeM B3BecuUTb. EC/IM B BO3Ayxe KMUC/Iopoga A0CTaTOYHO, Mbl FOBOPUM,
4YTO BO3AYX YMCT, UTO B HEM JIETKO W CBOGOAHO AbllaTb. Takum o6pa-
30M, KWC/I0pO4 MOXKHO OLLyL,aTb, 0COGEHHO ero MHOFO B Jiecy, y Mopsi, B
nosie, a TakXe rMocse rpo3. BoT 3TOT TO ras, Korga >Xeneso NexuT
OTKPbITBIM B BO3/lyXe COEAMHSIETC C HUM M MNpeBpaliaeTcs B HOBOe
BELL,ECTBO— PXKaBUMHY WM OKUCh >Kefliesa. MeaHble ABepHbIe PYYKU, ec/v
NX [0S0 He YMCTSAT MOKPbLIBAKOTCS 3e/MeHbIM Ha/IeTOM, MpeAcTaB/soWMM
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TO>XXe OAHO U3 COG,D,MHEHVIVI Mean C Kucropogom. P>aBeloT He TOJ1bKO
>Kene3o m mMeab, HOo, 3a UCK/TNYEHUEM OYEeHb HEMHOIrnMx MeTasiioB, BCe
COeANHAKTCA C KMUC/1I0poaoMm.

CoefilHEHVE METasI/IoB C KMWCMOPOAOM ecTb OAWH W3  C/ly4aes
paspylleHns MX WM NpeBpalleHnss B HOBOE CcoeAMHeHMe. To >Ke
ABneHVe Hab/oJaeTcsl, HarnpuMep, MNpuU TFOPeHMU CcBeun. 3axOKeHHast
cBeYya ropuT TOJIbKO MPU YC/IOBUM, €C/IM B BO3[yXe ecTb Kucsopog.
CaMo ropeHue ecTb HernpepbiBHOE pa3pylleHWe WM CoeauHeHue BeLle-
CTBa TrOpPSILLEro Tena ¢ TeM >Xe KucIopogoM. [eicTBUTenbHO, Npu
ropeHumn cBeya MocTerneHHO YMEeHbLUAEeTCsl W, HaKOoHEL, COBCeM Cropaer,
KakK 6bl, McuesaeT. Ha caMom e fefie, COEAUHSISICb C KUC0POAOM,
cBeua npesBpallaeTcsa B HOBble BELLECTBA, HEBUAVMbIE AMS Tnasa, U yie-
TyumBalwLimecs B Bo3ayX. Ecnm 6bl cobpaTb Bce 06Hapy>XMBalOLLMECS Npu
rOpeHnn CBeYM COeAUHEHMS, TO OHU GbIN Gbl JadKe TsKefee cropesLuel
CBeuu, TakK Kak K HUM NpubaBuscs KUCIopoA. Takum o6pasom, npu ro-
PEHUN, PXKaBeHUN W APYrUX Buaax paspylleHMsi BeLecTBO He TepsieTcs,
a TOMbKO MpeBpallaeTcss M3 04HOr0 cocTaBa, COCTOSHUSA, BUAA Un dop-
Mbl B gpyrve. B 3ToOM © 3ak/ilouaeTcsi OCHOBHOM 3aKOoH MpupoAbl, rnacs-
LWMiA, UTO BeLLeCTBO WM TO, U3 4Yero COCTOAT Tesla, He MponajaeT, He
C034aeTcs BHOBb, a J/WlIb BEUYHO W3MEHSeTCS oA BMSIHUEM [eid-
CTBYIOLWUX MPUUNH.

FABMeHWsl, NoAo6Hble PXXaBEeHMIO WM TOPEeHUI0, B HayKe Hasbl-
BalOTCA XUMMUYECKUMU. CYLIHOCTb 3TUX SAB/IEHWIA 3aKno4vaeTcs B KO-
PEHHOM M3MEHEHUW BelllecTBa TeJsl, YTO MOHMMaeTcs, Kak MnpeBpalleHne
0[lHOTO cocTaBa W CBOICTB B [pyrve. 3T0 coBepllaeTcsl ABOSIKO: WM K
[aHHOMY BeLLlecTBY MPUCOEANHSIETCS OAHO WIN HECKO/IbKO APYrux, Wi
BELLEeCTBa pacnajaloTcs Ha COCTaB/SOLIME YacTu, SIBASIOLIMECS COBep-
LLUEeHHO HOBbIMM 06pa3oBaHUsIMU. Tak, MyTem CoefMHEHUS XKenesa u Kuc-
flopofla Mosly4yaeTcsl HOBOE BeLLEecCTBO— pXKaBUMHA WM OKUCb DKenesa,
0T COeANHEHUSI Meau C KUC/I0POAOM— OKUCb Meau U npod. Ecnm 3axkeub
cBeYy, TO MpU ropeHUr oHa pacnajaeTcs Ha psf WHbIX BELECTB, YXO-
JAWMX B BO3AyX. Boga Mpy MpornyckaHUW 4yepe3 Hee 3/1EKTPUUYECKOro
TOKa pacnafaeTcs Ha Apa rasa— Bogopog U Kucropod. O6a oHU coBep-
LUeHHO He MOXO0XW Ha BoAy, M3 KOTOpoii o6pa3oBanncb. Te BellecTBa,
N3 KOTOPbIX COCTAB/SIOTCS Tesla U Ha KOTOPblE OHW B KOHLIE KOHLIOB
pacnajatTcs B XMMUM Has3blBalOTCS 3/IEMEHTaMu, UYTO 3HA4YUT— Mpo-
CTble, Aa/iblle HepasnoXXuMble BellecTBa. Hanpumep: medb, >keneso,
HaTpWii, X/0p, BOAOPOA, KUCMOPOA U Apyrue— asfieMeHTbl. OHU He MoryT
6bITb PA3/I0XKEHbI Ha YacTU HW OAHWM M3 CMOCO60B U MOTOMY MpU3Ha-
loTca npocTbiMu. OTCloga, Korfga BeWecTBO COCTOMT BCEro U3 OAHOr0
3/1IeMeHTa, OHO CcuMTaeTcss MPOCTbIM. Mefp, HaTpwWii, Xnop n Apyr.—
npocTblie BellecTBa. WX HemHoro. Bosblue BeWEecTB TaKuxX, KoTopble
COCTOSIT U3 HECKO/IbKMX MPOCTbIX M MOTOMY Ha3blBAOTCSH C/IOXKHbLIMMU.
Hanpumep, oKuUCb >Kenesa, OKUCb Meau, MoBapeHHasi cofib CYTb C/I0XK-
Hble COeAMHEHUS, TaK KaK COCTOAT KaXKablii M3 [ABYyX 3fieMeHToB. B
cocTaBe C/IOXKHbIX COeAMHEHU He BCerja HacuuTbIBAaeTCsl TOMbKO [Ba
3M1eMeHTa, UX MOXeT 6bITb TPW, YeTbipe U GOSbLUE.
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NTakK, BCce BeWECTBa MpUpoabl pacnagarTcsl Ha MpocTbie U CNOX-
Hble. MpPOCTbIX BEWECTB, KaK CKasaHo, ropasfo MeHblle, YeM CJI0XK-
HbIX. MpocTblie BewecTBa MOCTOSIHHO COEAUHSIIOTCS C APYTMMW MPOCTbI-
MM U 06pasyiloT C/IOXKHble, KOTOpble MPUCOEAUHSIIOT K ce6e ele Mpo-
cTble W galT ewe 6onee crokHble. MocneaHne, HakoHel, TakK nepe-
rpy>katoTcsl, oTAroLl,alTcA COCTABOM, YTO CTAHOBSITCA OYeHb HeEyCTOii-
umBbIMA. OT BO3JElCTBMSA OKPYXKalLWMX YC/I0OBUIi— Tenna, cBeTa, a/ieK-
TpuUecTBa, AaBfeHus APYrux Te/n W Mnpoy., C/I0XKHble BellecTBa pacna-
JaloTcs UKW, KakK roBopsiT, pasfnaralnTcsa Ha 4yacTu. Takum o6pasom,
npocTbie BelecTBa Bceraa JaloT C/I0XKHble, OHM BHOBb MpeBpallaloTcs B
npocTble. B 3TOM 3ak/ilouaeTcsl BeYHblii KPYyroBOpoT BeLlecTBa, KOTO-
pbii Ha 06bIYHOM $13blKe Ha3blBAeTCA paspylleHVMeM WM npeBpaLle-
HUem.

Kpome XUMMWYECKMX SIBMEHWIA, COMPOBOXAAKLLMXCA KOPEHHbIMU
BHYTPEHHUMW M3MEHeHUsIMU BelllecTBa Tefl, B Npupoge Hab6nwogatoTcs
ABMEHUS N APYroro poja, KoTopble HasbiBalTCA (U3MYecKUMU. Tak,
yAap MOMIOTOM MO KaKOMy-HM6YyAb KamHio, tcycKy >kenesa Bbi3blBaeT
NAOLEHNE Xere3a WM pasBa/iBaHMe KaMHs Ha KYCKW pasHoil Benu-
UMHBL. Yapom Tomopa Mo MosieHy ero MoXHO packonoTb Ha 6osiee men-
Kuve 4acTu, NpV HarpeBaHWM Teno yBenMuumBaeTcs B 06’emMe, npu 6poca-
HU/— NafaeT Ha 3em/1l0 M npo4y. Bce nopobHble M3MeHeHUs!, coBeplua-
lolumecss ¢ TeflaMKu, OTHOCATCA K KaTeropum sIBNeHuin usmyeckux. B
OT/IUUME OT SIBMEHMIA XMMUYECKMUX B 3TUX Clydasix HUKAKOro KOPEHHOro
BHYTPEHHEro U3MeHeHUs ¢ BELEeCTBOM He MpoucxoguT. Tena uUameHsoT
hopmy, CBOE COCTOSIHWE, MOJIOXKEHUE, MECTO W Mpoy., HO cocTaB UX Bce
BpeMsi ocTaeTcsl TeM -)e. Hanpuwmep, Boga, fief U nap NpeAcTaBnsioT
TOMbKO pasHble COCTOSIHUS BoAbl. WM ned, U Bofa, M Map COCTOAT M3
BoAopoaa W Kucnopoga. Korga Mbl GpoCMM KameHb, TO OH, MpofieTeB
HEeKOTOpOoe MPOCTPAHCTBO B BO3Ayxe, MafaeT Ha 3eM/io. 3a 3TO Bpemsi
C KaMHEeM HWKaKUX BHYTPEHHUX MepeMeH He Mpou3oiifeT, oH To/bKO
NnepeMeHUT CBOE MeCcTOMOJIOXKEHNe— TO OH 6bl1 B 04HOM MecTe, ceiivac
oKakeTcsl B gpyroMm. Bpocasi B cTakaH caxap W cferka nomMelinBasi B
HemM BoOAy, AOCTMraemM TOro, 4YTO caxap, Kak roBOpsiT, pacTBopsieTcs B
Boge. OH, Kak 6bl ucye3aeT, TaK KaK [/la3oM €ro Mbl He BUAUM, HO
3aT0 3Haem, 4UTO OH B Bofde eCTb—ero Mbl TyAa Gpocvnu, fa U Boga
OKasblBaeTcsl cnagkoii. Ecnv Takylo Body 3aTeM BbiMapuTb, TO Ha [He
cTakaHa oCTaHeTcsl TOT caMblii caxap, KOTOpblii paHblue 6pocusiv B
Hero. M 3To ABNeHWe cumMTaeTcsl (OU3MYECKMM, TaK KaK Mpu BCeX CBOMX
M3MEHeHUsIX caxap ocTasica Bce Tem JXXe caxapom. BwmecTo Kpyn-
HbIX KYCKOB, caxap pacnasicd Ha MHOXECTBO O04YeHb MEJSIKUX, He-
BUAMMBLIX [/ r/la3a KYCOYKOB, KOTOpble CMellasiucb C  BOAOWA.
Korga »><e Boga Hauyana ucnapsATbCsl, KYCOYKM caxapa CTaiau nocTe-
NMeHHo BbiNagaTb Ha AHO. BeTep, nogHUmas Mbiib U Apyrue fierkue Tena,
nepeHoCUT MX C MecTa Ha MecTo. BeTep Kone6sieT fAepeBbsi, TOHUT
TYy4n, ABUMIKET MapycHble Cyaa, BEPTUT KPblibsi MefbHUL, BOSIHYEeT ro-
BEPXHOCTb BoA U Mpod. Bce 3To 06bIUHbIE (hM3MUecKMe sIBNeHUS. Takum
o6pasom, Mpy PU3UYECKUX SIBMIEHUSIX MPOUCXOASAT TaKXKe MOCTOSAHHbIe
M3MEHEHMS1 C Tenamu, HO OHM He 3ajleBaloT cocTaBa WX, a KacatTcs
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UMCTO BHELIHUX ocobeHHocTeli. TemM He MeHee 6yAeT MpaBUIbHBIM
cKasaTb, YTO U Npu PU3NYECKUX ABNEHUSAX Tesla BEYHO MpesBpallalTcs,
paspyLuatTcs.

NTak, MmepTBble BellecTBa nNpupoabl HaxoAsATCS B MOCTOSAHHbIX
COCTOSAHUAX MpeBpalleHns, paspylleHnsa. YacTto ¢ HUMUM NpoucxoasaT
TO/IbKO XUMWYECKME SBMEHWS WM YUCTO (pu3myveckme, 06bIKHOBEHHO
Te W Apyrve nepennetawTcad Mexay coboli Tak TecHO, YTO o6pasyT
CMJIOLIHYI Uenb $B/EHWA. BOT noyemMy TroBOPSAT, YTO W3MEHEHUS,
npoucxogsilime B MpUpoAe C BeLlecTBaMu, SABASATCA (U3NKO-XUMUYe-
CKUMMU.

Ecnn B34Tb NIOMTUK Tena A60ro >XUBOTHOFO WM pacTeHUsa U
nonbITaTbCA OMNpefenuTb ero coctaB, TO 3TO cAenaTb He TaK MpPOCTO.
MoTpebyloTcs M 3HaHWUSA, U cheunasnbHble NPUCIOCco6/1IeHNS, U BCEBO3-
MOXHble cpeAcTBa. OfHaKo, caenaTb 3TO MOXHO. B HacTosliee Bpems,
HanpuMmep, B 0co6bIX flabopaTtopmusax NpPoOU3BOAAT OMpefesieHUs cocTaBa
KPOBW, >Xe/lyfOYHOr0 COKa, MOKPOTbl, CEMEHHOM >XWAKOCTU U Mpou.
Pab6oTa 3aknt4aeTca B TOM, 4YTO JaHHYyK Mpoby noggsepraiT pasHbIM
(PU3NKO-XMMNYECKUM BO3AENCTBUAM C TeM, 4TO6Gbl OHa pasnoXXuniacb
Ha cocTaBfsoWMe YacTu. TOYHO Tak., B cneuuasibHbIX abopaTopmusx
onpegensieTcsa M cocTaB TOMo0 WAM APYroro >XMBOro Tena.

MyTeM TouHbIX MccnegoBaHWiA yCTaHOB/IEHO, UTO B COCTaBe BCEX
YKUBBbIX Ten codepykaTcs Bce 06LleM3BECTHble 3/IEMEHThbI, Cpean KOTO-
pbIX HENpemMeHHoe MecTO 3aHMMalT yriaepod, a3oT, BOAOPOA W KuCo-
poan. BcTpeualTcsl B XKMBbIX Tenax M gpyrue sfieMeHTbl, KakK cepa, >Xe-
neso, ¢ocop, KasbuWii, Kanuih, HO OHM 3aHMMaKT BTOpPOE MECTO.
Takum 06pasom, >XMBble BeLlecTBa, MOAOO6HO HEXUBbIM, COCTOAT U3
3neMeHTOB. Pa3Hmua MexXay HMMK 3aK/1i04aeTcss B TOM, UTO >KUBble
BELLLeCTBa SB/SAKTCA BCerga C/I0KHbIMWA COEANHEHUSIMU, COCTOSLLUMMU
HenpeMeHHO M3 TaKuX 4eTblpex 3/IEMEHTOB, KaK Yyriepog, asoT,
KMCNOpPO4, W BOAOPOA; HeXMBble BelLlecTBa HMKOr4a He MMeKT TaKoro
MOCTOSAHHOIO cOCTaBa, OHM MpPOLLE M ropas3fo MpPoLLEe >KUBIX.

TakK KaK >XMBOE M MepTBOE MOCTPOEHO B CYLLHOCTU U3 OAHMUX
N Tex >e 3/IEMEHTOB, TO' He KaXeTcs /M H&M, YTO W3MEHEHUs, Ha-
cTynawouime y amebbl BO BpeMsi ee rofofaHusi, MnpeacTaB/isilOT pe-
3ynbTtaTt (PU3MKO-XMMUNYECKNX TMPOLECcCoB, pasbirpbiBaloLLMXCA B ee
Tene. ApyruMmm cnosamu, ameba M3MeHWUNacb MoA BAUSIHMEM TeX >Xe
NPUYMH, 4YTO pas3Ba/IMBAETCs Ha BO3AYXe KaMeHb, TFOpPUT CBeua,
p>kaBeeT >ene3o un npod. M novemy 66l He TakPKycok aepeBa, nogonry
neXkawuii Ha OTKPbITOM BO34yXe, WUCT/NEBaeT, WM CTHUBAET, CnefoBa-
TeNbHO, paspyLlaeTcs, WK NpeBpaLlaeTcs B rasbl, yxoAsiive B BO3ayX,
M 3eM/INCTble TBepAble OCTaTKW, CMELLUUBAIOLWMECH C MOYBOIA.

Kycok fepeBa 6bl1 OYEHb CMOXHbLIM TENIOM U pasBanusicsa nocTe-
MEHHO Ha MpoCTble YacTr KOTopble, KaK [AblM Pas3HOCUTCA BETPOM,
pacnblnance Kpyrom. OT AepeBa He 0CTasiocb HW (hOPMbl, HU BUAa, HU
MpexHero ero coctaBa— Kycka fJepeBa HeT. Mofo6HO KyCKy aepeBa U
yMepLlMe >KMBOTHblE THUIOT WM paspylalTcesa. Ckaxem, 4YTo npes
Hamu Tpyn TO/IbKO 4YTO ymepLuer cobaku. MycTb OH NeXuUT rge-nmbo
B OTKPbITOM MecTe. He cTaHeM ero TporaTb, a 6yaem Habno4aTh.
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CKopo 3amMeTuM, 4TO Teslo cobakum B3AyeTcs U M30 pTa, rNas, yuwem,
3a/JHENPOXOAHOI0 OTBEPCTUS MOKaXKeTCss HapyXy >XWMAKOCTb. YacTb
XKNAKOCTWN 6yaeT BNUTbIBATLCA B 3eMJII0, YacTb mcnapaTbes. TyT e no-
UYyBCTBYETCA W OTBPATUTESIbHbIM 3anax, HanoMWHAaWLWNK Co060M TyxX/ble
anga nnm Bo3ayx 6nmM3 rHUAbIX 60710T. HenpuATHbIA 3anax, passwuii
OT Tpyna, MpPeACTaB/ISIET HU 4YTO MHOE, KaK fieTyyme BellecTBa— rasbl,
cpeau KOTOPbIX Haxo4uTCs CepoBOAOPOA, MPeACcTaBASOLWMIA CoegUHEHME
cepbl ¢ BoAopoAoM. OHM OTAENATCA 0T Tpyna, CBUAETEeNbCTBYHA, 4TO
ero BeLLeCTBO pacnajaeTcd Ha 60siee NpocTble COeANHEHUS. Takum
obpasom, OT Tpyna oTAeNsTCcA BoAa, CEPOBOAOPOA U Apyrve BeLlecTBa.
Uem Tersiee B OKpY>XXawLWUX YCNOBUSX, TeM 6bicTpee uUAeT THUEHNE.
OueBNAHO, TEN/I0 BAMSIET Ha TPYN TakK e, KakK U Ha Jpyrve mepTBble
Tena. WM3BecTHo, Hanpumep, 4YTO M3 6ep.TOSIETOBOW COMN HarpeBaHWEM
MOX>XHO BbIAe/INTb KUCAOPOA. Tensio He TO/IbKO paspyluaeT XMMUYECKYIO
CBSI3b MeXAy OTAeNIbHbIMW 3/1IEMEHTaMU, OHO Xe AelicyByeT (DU3NYECKMU
paspylwawuie Ha Teno. OT Tenna pas3Ba/MBalTCA Ha 4YacTu  KamHW,
ropHble MopoAbl U Mpouy.

HUEeHVe BbI3bIBAaeT U BO34YyX, TOUYHEe KUCMOpoZ, HaxoasLiuiics
B HeM.'Kak cKasaHO, KMUCMOopOoA COeAMHSETCA MOYTW CO BCEMU TeNaMMu.
MoHATHO, UTO Kucnopog byaeT AelcTBOBaTb XMMUYECKU M Ha Tpyn CO-
6akn. Obnagas 601bLLINM TAFOTEHUEM, MPUTSHKEHMEM WIW, KaK FoBOpPSAT
B HayKe, CPOACTBOM K yrnepoay, Kucnopog 6yfeT coefMHATLCSA C yrne-
poAoM Tpyna TaK >e, KaK OH COeAMHSIETCA C Mebl, >Xesie3oM U Mnpo-
unmm  3nieMeHTaMmn. OT CcOeMIHEHWSI KuWc/opofa C Yr/iepogoM Moy-
YaeTCcs YI/IEKUC/bIA ra3, KOTOPbIA yNneTyuuTcss B BO3AYX. YT/IEKUC/bIN
ras obpasyeTcsi Bcerja Mpu FHUWEHUA U TOPEHUU OCTATKOB >XMBOTHbIX
N pacTeHUin. 3T0 6ecuBETHbIV, TSXENbIA U yAYLWNUBLIA ra3, B KOTOPOM
XKMBble Tefna 3afbIxalTcs.

Takum o06pa3oM, MoA BAUSIHMEM Tersja, KWUCNopofa, BeLLecTBO
Tpyna cob6aku HavynmHaeT U3MeHATbCA— 0T Hero oTAenseTrca Boga, ce-
poBOAOPOA, YI/EKNUCbIA ras 1, ciefoBaTeflbHO, TPyN TepsieT Kucopog,
BOJOPOA, Cepy M yrnepod, TO eCTb 60/MblIyl 4YacTb [NaBHbIX 3e-
MeHTOB. NMOHATHO, YTO C NOTepei BeulecTBa TPYyn U3MEHSETCH B LiBeTe,
thopme, pazmepax U Mpoy., HO (PU3NKO-XUMUYECKUE MPOLLECChbl, Hayas-
lwureca B HeM, npogo/mkawTcA. bBonblie, OHW YCKOPSOTCA, Bcea-
CTBME TOr0, YTO K O06bIYHbIM MAPUYMHAM FHUEHUSA MPUCOESUHSIOTCA eLle
XXKVU3HEHHbIE MpUYMHbL. [le/10 B TOM, YTO CPeAn >KMBbIX Ten ecTb He
Masi0 TaKuUX, KOTOpble MUTATCA MEPTBEUYMHOW, Tpynamun. K Takum
opraHu3Mam OTHOCATCS THWJ/IOCTHblE 6aKTepun— KPOXOTHbIe, HEBUAU-
Mble HEBOOPY>XEHHbIM [/1a30M pacTeHUsi, COCTOosLiIMe, KakK ameba, u3
KOMOYKa >XMBOr0 BellecTBa— KMNETKU. VI3Bnekas n3 Tpyna KUCNOopog,
HY>XHbIA 0N AblXxaHusl, noefasl fdasiblle Apyrve BeLlecTBa, O6akTepuu
cnocobCcTBYOT 60/ee  CKOpOMY paspylleHuto. Kpome THUAOCTHbIX
6aKTepuini ecTb He «Masi0 >XUBOTHbIX, KOTOpble MUTAKTCA TPYMNHbIM
MsicoM u cokamu. K uvcny nx npuHagnexat MHOFOYMC/IEHHblE MOopoAbl
YKYKOB-HaCeKOMbIX, Ha3sblBaeMblXx MepTBoegamu. Ecnm nepeBepHyTh,
Hanpumep, MepTBYH NArywKy, Kypuuy WM [pyroe  >KMBOTHOE,
BCcerfja Ha Tpyne MOXHO O06Hapy>XWUTb 3TUX >KYKOB, OXXUBMIEHHO
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CHYHOUWMX BO3Me [A06bl4M. Ha Tpyne Xopowo BWAHbI OTBEPCTUS, Abl-
POYKMU, MPOrpbI3eHHbIE XXYKAaMW [1si BXoA4a BHYTpb. COKM Tpyna cocyT
MYyXW pasHbIX Mopoa, B 0CO6EHHOCTW, TaK HasblBaeMble NafasibHble
Myxu. OHU >Ke KagyT Ha Tpyn CBou sAila, a W3 HUX 4yepe3 He-
CKOMIbKO [HEl BbIXOAAT WM BbINYNASOTCS GefleHbKue YepBsAUKU— fN-
UMHKK. TaKue NINUYMHKN OTPOXKAAKTCA COTHAMW U cpasy MpPUHMMAIOTCS
3a noefgaHue Tpyna. KTo Korga-nn6o Bugen Tpyn ywmeplueii cobakwu,
fowlaaM WM Apyroro XMBOTHOFO, HAaBepHOE MOMHUT, KakKoe MHOXECTBO
JINUMHOK-MYX Tam OTUTCA. He yaMBUTeNIbHO, UTO 3HA4YMTeNbHas 4yacTb
Tpyna YHUUTOXAaeTcsA IMUMHKaMU. XKMBSI B Tpyne, JIMUMHKU CUMBHO
ero paspbIX/IAT M TeM CMOCOGCTBYIOT JIEFTKOMY AOCTYNY BHYTPb KU-
c/fiopofa W Apyr, NMPUYUH, BbI3bIBAOWMX E€CTECTBEHHbIE (U3NKO-XUMMU-
yeckue npoueccbl. TakMMm 06pasom, 6aKTEPUN, XKYKU, MYXU YCKOPSIIOT
AB/IlEHNe THWEHWUSl, BO-MEPBbIX, MOTOMY, 4TO camMu easaT W, 3HauuT,
pacxo4yloT BellecTBO Tpyna, BO-BTOPbIX, CBOMM MPUCYTCTBMEM
06yc/noBNIMBAIOT CKopeillee TeyeHWe SBMEHWUST THUEHUs. [10A06HO
K/IVHY, C MOMOLLbI0 KOTOPOr0 CKOPO pacKasbiBaeTcsl MOoJsIeHo, Mepeyn-
CNEHHble OpPraHu3Mbl MUrpalwT pPosib ~0Co6bIX KAWHLEB, GLICTPO pa3py-
LaWmnx TPym.

He TONbKO yKas3aHHble XMBOTHble eAAaT najasib. El He Mpoyb
TakXXe Mo/laKOMUTbCS caMu co6aKku, BOPOHbI M Apyr, NTULbl. Takum
06pas3om, MHOrvMe opraHu3Mbl paspyllalT, YHUUTOXAKT TPynbl CBOMX
cobpaTbeB. V3BecTHO, Hampumep, 4TO TPyNbl MoeAaldT paku, pbibbl U
JINYMHKN PasHbIX APYFUX XXMBOTHbIX.

NTak, Tpyn ymeplueii cobakum CKOpPO YHUUTOXMUTCA. Ha 6osnee
[l0/Iroe Bpems 0CTaHyTCs Ha MecTe M/OTHbIe, KPernkue yacTu opraHusma
KOCTU unm ckenet. Mo npuumHe cBOel MPOYHOCTM KOCTU paspyluatTcs
MefJ/leHHee, HO M OHW B KOHLE KOHLIOB MpPeBpaTATCs B  «HUUTO»,
BC/IEACTBUE A0XKASA, BeTpa, Tensaa M Apyrux npuumH ctuxun. OT Tpyna
co6aKu He COXPaHWUTCA W crefa, OH MPeBpaTUTCA B Mpax, ApyruMu
cnoBamMm B Te MpPOCTble Tesla, M3 KOTOPbIX COCTOUT 3eMssi, BO3ayX
n Boga.

To >ke camoe, Mbl 3Haem, Mpou3oiigeT, e€cnv TPyn YyMmepLlero
>KMBOTHOFO 3aKonaTb WIM MOXOPOHWUTbL B 3eMio. [10XOpOHeHHble
OpraHM3Mbl THUIOT WM paspyluarTcs MeasieHHee, BCMeACTBUE 3aliy-
LLLEHHOCTWN, POBHbLIX M 0ANHAKOBbIX YC/IOBUI, B KOTOPbIX OHM HaxogaTcs.
BCKpbITble MOTW/Ibl AABHO MOXOPOHEHHbIX flogei, 06bIKHOBEHHO, OKa-
3bIBaOTCSA- MYCTbIMU WU NINLLEHHBLIMW KakKUX 6bl TO HU GblNI0 O0CTATKOB.
B peakux cnyyasix B MOruMiax HaxogaT Lesble WM 4acTUYHO coxpa-
HUBLUMECS CKeNeTbl, WM oTAe/bHble UX KOCTU. 3[eCb, OYEBUAHO, UMEN
MECTO cuacT/IMBble 06CTOATENIbCTBA, KakK CyXoCTb 3eMnu, Ty6uHa
MOrW/bl, COCTOSSHUE YMepLUero, Bpemsi Morpe6eHusi, He roeops 06
MCKYCCTBEHHbLIX Mepax COXPaHHOCTW.

NTak, ecnu Tpyn opraHMsaMa paspyllaetcs, npeBpalasicb B
HeopraHu3M WNM psif MEPTBbIX BELLECTB, €C/IM C/I0XKHOEe, KaK MpaBuso,
Bcerja pasfnaraeTcss Ha NpocTble 4YacTW, TO He KadKeTcs /i, 4To B
MPoCTOTE MepPTBbIX BELLECTB W C/IOXKHOCTU >KUBbLIX 3aKo4yaeTcs BCS
CYWHOCTb UX OTNMUMiA? Tak Kak Tpyn COCTOMT U3 TeX XKe MaTepuasios,
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4TO W >XMBOE TeNo, MOHATHO, YTO MNpaBufa U 3aKOoHbl, OTHOCALLMECSH
K yMepLIMM opraHu3Mam, pacrpocTpaHATCHA U Ha >XUBble. Tenepb Mbl
noHMMaeM, 4TO ronojaiwuwas ameba CUNbLHO M3MeHWacb OT MPUYMH,
JencTBylOWMX Ha Hee. lNpexae Bcero ameba, Kak 6o/sbliasg 4vacTb Ten
coeMHAETCA C KUC/N0poAoM Bo3ayxa. [ornoweHue ameboi kucniopoga
Ha3blBaeTcsa AblxaHueM. OHO CBOMCTBEHHO peLUMXesibLp, BCEM OpraHus-
Mam. [Mornouwiaemblii ameboii  Kucsopog cenvac >xe--.c$™gypsietca ¢
yrnepoaom tena amebbl M obpalyey yrnekucnblii ras. Mocnepg” yne-
TyumBaeTca U3 Tena amebbl NN, KaKTOBOPAT, BblabixaeTcs. HeckonbKo
BbIOX0B, CAenaHHbIX ameboii, conpoBoXaatTcsa notepeit! MI3BeCTHOrO
Ko/nu4ecTBa yrnepofga. [JasbHerdwmii NputoKk K amebe Kwucnopoga
nosnever 3a coboil ob6pasoBaHWe TOro >Ke YrieKucsoro rasa.
Apyrmmmn cnoBamu, KMCNopog BHOBb OTWLMMUT, OTOpPBET PTr péLL~améobl
HEKOTOpPOe KOJ/INYeCTBO 4acTuU4YeK yriepoga W YHeceT U XB Buge
yrnekucsioro rasa. Takum obpas3om, feilcTBue Kucibpbaa fa >XMBYHO
ameby conpoBOXXAaeTcs YMEeHbLUeHWEM BeLLecTBa ee, O0TYEro cokpa-
WaeTca pasmep ee Tena. B nomckax nuwy ameba He nepectaet
OBUraTbCsl C MecTa Ha MeCcTOo— oHa 00X0AMT MNpPensaTcTBMA, ocTaHa-
BNMBaeTCcs, TO CHOBa [BUraeTcAa Breped, Hasaj, BMpaso, BEBO.
HakoHel, kak 3ame4daeM, 3TW [OBWKEHUS MoOCTerneHHO ocnabesaloT,
CTAHOBATCA efBa YNOBUMbIMW W fAaXKe ocTaHaBnusawTcd. [loyemy?
Mosuanmomy, ameba noTpaTusia MHOIO CUA WIA 3HEPTrMM Ha 6ecnnofg-
Hble MCKaHWA NUwy. B 3TOM HET HWYero yamMBuTeNnbHOro. Mbl 3Haewm,
4yTo paboTaTb— 3TO 3HAYUT TPaTUTb BeELLECTBA W C HUMU CUMbl COO-
CTBEHHOro Tena. Yem 6onbue coBepwaeTcs paboTbl, TeM 6osiblie U
noteps. BcAKWA opraHU3M TeM W OT/INYAETCA OT HEXWBOro Tena, yTo
B Hem 6narogaps pasfpaXmmMocTu Bcerga uaeT pabotn HanpasneHHas
K MNOAAEPXKAHUIO W COXPAHEHUI >XU3HW. [AbiunTt ameba, [OBUXKeTCS,
oCTaHaB/IMBaeTCA— 3TUM OHa BCerja T0/1IbKO 0TBeyaeT Ha pasgpadkeHus
W, 3Ha4YUT, coBepLUaeT HernpecTaHHyw paboTy. HeT COMHeHUs, 4YTO B
OCHOBE BCSIKOV paboTbl opraHuM3Ma fnexkaT Bce Te >Xe (PU3MKO-XUMUye-
CKMe $BfIeHUsl, YTO COBEepLUAlTCA BCOAY- U Be3fe.

NTak, >X1MBOe BeLLecTBO amebbl MOCTOAHHO pas3pyluaeTcs, Bcreg-
CcTBME (DU3NKO-XMMUYECKUX SABMEHWUA, APYTMMWU CNoOBaMu CBOEro cylle-
CTBOBAHUA WM XXU3HWU. 1 BOT, B UHTepecax >XM3HW, CYLLEeCTBOBaHUA W,
cnefoBaTesibHO, SIMYHOM MOMb3bl Y amebbl MPONCTEKAeT He06X0AUMOCTb
B nNuTaHMW. TpaTa BellecTBa M CBOUM CWU/bl, OPraHM3M, MOHATHO, HYXX-
faeTca B MOMNOSIHEHUM Y6blNn. OTClO4a, eCTeCTBEHHO, UTO OpraHusmy
HY>XHbI .MOTEPSHHbIE BeLLlecTBa U B TOM >Ke KO/MYyecTBe. TOJIbKO Npwu
MosIHOM paBeHCTBE MpPUXoJa-pacxofa BeLWecTB >XU3Hb opraHu3mMa He
HapyllaeTcs, a NpoTekaeT BMOSIHE HOPMaslbHO.

Ctano 6biTb, pagn noadep>kaHus COO6CTBEHHOM >XM3HWM ameba
3arnatbiBaeT M3 BOAbl OAHOK/IETOUYHbIX Bogopocsien, 6akTepuii n nopob-
HbIX cebe >XMBOTHbIX. Bce 3Tu opraHu3mbl, KakK ckKasaHo, nonajawT B
Teslo amebbl, cMauMBalTCA 34eCb BblAeNeHNUAMU NPoTon/as3mbl, KOTOpble
npeacTaBNAT 0YeHb C/I0KHbIE B XMMUYECKOM OTHOLUEHUWN >XULKOCTU,
JelcTByOLWMe Ha [06blMy uAM Nuwly paspyliarwlle, pasnarawoule. Mog
B/INAHNEM 3TUX >XNAKOCTEN nNuLLia B caMOM Tefle HauMmHaeT pasnaratb-
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cA WM, KaK roBopsT, mepeBapmBaTbcsl. B pesynbTaTte 6osblias yacTb
nULWLNX ycBamMBaeTcs WM MpeBpallaeTcd B BewecTBa MNpoTonsaasMmbl
amebbl, a He3HauMTeNlbHas 4acTb, KaK HEeWcrnosib3oBaHHasi, BblGpachI-
BaeTCsl BBMAE OCTaTKa HapyXy. BbigeneHne HeHY>XHbIX BELLECTB Y
amMebbl MpPoOM3BOAUTCA pPa3HO— TBepAble 0CTATKWM BblbpacbiBalOTCA B Jlt0-
60M MecTe Tena, >XXUAKUE BeLlecTBa yAasisloOTCA MOCPeACcTBOM Bblaenu-
Te/IbHbIX BaKyonen, a rasoobpasHble— BbIHOCATCA MPAMO U3 Tena.

TakyMm 06pa3oM, BelLecTBO amebbl BCE BpeMsi paspyluaeTcs U
ceiuac >xe BoccTaHaB/MBaeTcsl 3a cyeT nuwm. CrefoBaTtesibHO, B opra-
HU3Me MNOCTOAHHO CcOoBepLUaeTcs [ABa NPsMO MNPOTMBOMOMOXKHLIX SB/ie-
HUSi— paspyLueHne n co3ugaHne. To opraHuMsM, Kak C/10)KHOe coeAuHe-
HVMe pacnagaetcsi Ha NpocTble, TO M3 MNULLW, Pa3/1I0XKEHHOW Ha cocTaBs-
nsawwme yactu, CTPOUTCA BHOBb C/NOXKHOe. PacnageHne Tena ecTtb hU3n-
KO-XMMUWUYECKOE SIB/IEHME, TAK KaK CYLLHOCTb ero npeacTasB/seT MexaHu-
yeckoe M XMMUYeckoe fApobneHue. PaspylleHMe wnn BbIBETPUBaHME,
Hanpmmep, Kakow-nnbo KamMeHHOW nopoAabl Bcerga o06’'sacHAeTca Aei-
CTBMEM BeTpa, BoAbl, KucAopoda, Tenmsa W Mpoy., APYrMMW Cc/ioBamu
PUN3NKO-XUMUYECKMMU NpUUMHaAMU. TOo >Ke HabnogaeTca v Npu paspy-
LEeHMN >XMBOr0 BellecTBa. 34eCb HY>KHO 06paTuTb BHUMaHWE elle Ha
64HY CTOPOHY sBNeHus. Mpu BCAKMX paspylleHUSaX BellecTBa Bcerja
BbIAE/ISIETCA Tensio— Ta Cuia WM 3Heprusl, KOTOpPOW coBepLUaeTcsi Bcs
pa6ota. Tak, €cnu B3AATb MpamMop WM KYCOK U3BECTHSIKA, MesIK0 UCTO-
N0Yb OAHO M3 HUX, MOMECTUTb B CTK/SIHKY WU 06/1UTb COMSAHOW KuKCNOo-
TOW, TO W3 CTKASSHKU OyAeT BbIAENATLCA YXKe 3HaAKOMbIA HaM. yriie-
KUCMbIA Ta3, a camMa CTK/ASIHKA CU/IbHO Pa30rpeeTcsl, CTaHeT ropsivei.
Mpoucxoasulee sBreHVE 06'ACHAETCA  cnegywwum  obpasoM.  Men,
Mpamop M M3BECTHSAK COCTOSAT U3 YI/IEKUCNOA WU3BECTU WM BepHee U3
M3BECTU W YrNeKnUcnoro rasa. Kak BO BCAKOM Tefle, B YI/IEKUC/ION
N3BECTU COAEPXKUTCHA Tensao B CKPbITOM Buae. OT OeicTBUSA  COMsiHOM
KUCNOThl Yr/eKncnas n3BecTb pasfiaraeTcs U U3 Hee BblaenisieTcs yrie-
KUCMbIA ra3 v To Tensjo, KOTOpoe 6bl10 B Hell B CKPbITOM Buae. Tak
npoTeKaeT XMMMUYECKOe paspylleHue BellecTBa. [Mpu npocTtom u3un-
YeCKOM Apob/ieHUM TOUHO TakKXXe pa3BMBaeTcs Tenso. Hanpumep, 6b110
y>X€e YMOMSIHYTO, 4YTO MpW yape Mo KYCKYy >efiesa -OHO HarpeBaeTcs,
BC/IEZICTBME BbISIB/IEHUS CKPbLITOro Ternna. To >e HabnwgaeTcs nNpy packa-
NbIBaHMN KaMHS, py6Ke AepeBa, BbIHMMaHUW U BOMBAHUUW FBO3A4S W MPOU.

Kak B MepTBbIX Tesax SIB/IEHWS pas3pyLUeHUs1 COMpPOBOXAAKTCS
BblAe/NIEHVEM Tensia, Tak >Xe TOYHO MpU pa3pyLUeHUsX XXUBOro BellecTBa
obpasyeTcs Teruio. Hanpumep, Bo Bpemsi YCUIEHHOW paboTbl >XUBOE
TeNo CUNbHO HarpeBaeTcs. Tenso, BbIAENSIEMOE >XUBbIM Te/I0M, UAET Ha
COBEpPLUEHMNE BCEX >XU3HEHHbIX SIB/IEHWIA.

Korpa aBmxeTcs ameba, TO sIBfieHWE 3TO Mbl AO/DKHbI NPeACcTaBUTb
cebe TaK— Mof B/VUSIHMEM pa3gpakeHUs B Tene amebbl NpouMcxoasaT
PUN3NKO-XUMNYECKME SIBMIEHMS Pa3pyLLUEHUS, OTYEro BblAensieTcs Temnso,
KOTOpOe NpeAcTaB/isieET MOTYLECTBEHHYIO cuny. U3 M3MKM M3BECTHO,
4TO Tensio npeBpaliaeTcs B MeXaHWYECKYH, XUMUYECKYI, a/leKTpuye-
CKYK W Jpyrve Buabl CWI WM 3Heprun. Tak, Ternso, pa3BMBaemoe B
neun napoBo3a, NepefaeTcs BoAe, Haxopslelica B KOT/Me, a OHa Moj
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BNUAHMEM Tensia wucnapsietca. Takum o6pa3om, obpalleHue BoAbl B
napoobpasHoe COCTOsIHME eCTb pe3ynbTaT MpeBpalleHuss Tenna B
.MeXaHUYECKYI0 3HEepPrul ABWKeHus. YacTuubl napa, npojosnkasi OBU-
>XeHUe, MepeparT ero CUCTEME pbluaroB M Kosiec, 0TYero napoBo3 ABU-
xeTcs. Ecnm Tenna B Tene cobupaeTcss MHOro, TO OHO TMOCTEMEHHO
Haka/MmBaeTcd W HaunmHaeT CBeTUTbCA. 34ecb Tensio npeBpallaeTcs B
cBeT. Bogopoa v Kucnopod, Mpu CMeLLUVMBaHWW B AO/DKHOW Mpornopuun,
HUKOrJa He COeAWHSIITCA M He 06pa3yloT Bofgbl. CTOUT e B CMecb
BOA0POAA WM KMC/OpofAa BBECTU 3aXOKEHHOE Teo, Kak OHa HeMesIeHHO
B3pbiBaeT U B pe3ynbTaTe noay4vaeTca Bofa. [BWKeHWe Bogopofa U
Kucnopoga HasCcTpeyy Apyr Apyry W TecHOe WX COoeAUHEHWe B HOBOE
BEW,eCTBO €CTb pe3ynbTaT XMMWUYECKOro MPUTSDKEHUS, TAMoTeHUs
wnn cpoactBa. lMpu 06bIUYHBIX YC/I0BUAX TAFOTEHME MeXAYy BOAOPOAOM
MU KWUC/I0POAOM 6blSI0 HeAOCTATOYHbLIM, CNabbiM M MOTOMY He MPOUCXO-
Anno camoro coefvHeHusi. Korga >ke B CMecb ras3oB 0bl/l0  BHECEHO
ropsillee Teso, TO KWUCA0pPO4 M BOAOPOA C OFIyLUMTESIbHBIM  LUYMOM
YCTPEMUNNCL APYr K ApYyry W COeAUHWUNUCbL B OAHO  Liesioe— BOAY.
MpuynHo, MOBUAMMOMY, SIB/SieTcA Tenso, KOTOpoe 34ecb MnpeBpaTu-
N10Cb B XMMWYECKYI 3HEpPruio, COeAVUHUBLLYH BOAOPOA W KUCOPOA.

NTak, OBMXMTCA MNapoB03, Mapoxof, CBETUT CBeYa, 3apeBo Mo-
»Xapa, obpasyeTcs nap, Boga Y Ppoy., npy 3TOM Bcerga MNpPUYMHOK
ABNSETCA Tenao B pasHbiX ero ¢opmax. To Xe coBepLlaeTcs B Tene
amebbl, KOrga HernpecTaHHO pa3pyllalTcs ee BellecTBa. Torga, Kak
CKa3aHo, BblJENsIeTCA Ternjo, a UM OpraHu3M ABVDKETCH, NuTaeTcs, 3a-
wmwaeTcs, Kopouye, »uBeT. CrefosartefnibHo, Habnwogas 3a ame60i, Mbl
MOXXeM CKa3aTb, YTO MuTaHMe ecTb MoTpebrieHWe, pacxogoBaHWe MaTe-
puanoB, Hy>XHbIX amebe. TakuMu MaTepnasiaMy SIBASKOTCA O4HOKJ/eTou-
Hble pacTeHUsI U XXMBOTHbIE, MOraolaemMble aMeboii. 3a cHeT 3TUX XKUBbIX
WM OpraHnYecknx MaTepuasioB U XXUBYT amebbl. Slnwnte ameb npmuToka
3TUX MaTepuasioB, U XXUBOTHbIE YMPYT, BC/IeACTBUE OJHOI0 pPaspyLLeHUS.
OTclofa— nuUTaHWe ecTb Co3ugaTesibHbIA MpoLece, sIBIEHWE BOCCTAHO-
B/IEHMS1 paBHOBecKs, camoobpasoBaHMe.

MocMOTpMM, KakK NUTalTCS Apyrne >XMBOTHble. MycTb Mbl HabM0-
faem 3a Tydenbkoi 4depe3 mumkpockon. (Puc. 13.) Ypgapamu CBOMX
pecHUL Tydenbka 6bICTPO MNNaBaeT B BOAe, OCTAHAB/IMBAETCs, MOBO-
paumBaeTcd Ha MecCTe, KPY>XWUTCA U Npod. OUeHb C/I0XKHbIE ABVKEHUS
Tyenbkun, B 60NbLUMHCTBE C/lyvaeB, HampaB/ieHbl Ha [06biBaHWE MULLMN.
Beab nuwa— HeobxoauMmenasa MnoTpebHOCTb oOpraHM3ma, BbITEKal-
was M3 HeobxoAMMOCTM paspyweHus. bes nuwy He MOXeT 6bITb
XXU3HU, KaK He MOXeT 6biTb ABWMKEHUS NnapoBo3a 6e3 Tonku. MoHATHO,
UTO CTPeMJIEHME K MULLe— OAHO W3 CU/IbHEWLINX MNpPOsIB/IEHWUI opra-
HU3Ma.

NTak, Heo6XoaMMOCTb NMUTAThCA 3acTaBnsieT TydenbeK Npou3Bo-
ONTb YCUMIEHHbIE [ABWDKEHUSl, UCKaTb, A06bIBaTb nuwy. Kakow pomkHa
6bITe nuwa Tydesek? O4YeBUAHO, OHa A0/DKHA COAEPXKAaTb BCE Te XKe
BELLeCTBA, YTO WM Tesio TydenbKU, TakK KakK Mpu paspyLllueHUUn, U3XKU-
BaHWW CBOEro BellecTBa Tydesnbkamyu OHO MOXXeT BOCCTaHaB/IMBATbCSA
TONIbKO 3@ CYET Tex e BellecTB. BHOBb OTCTPOUTL paspyLUeHHbIN
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YKeNe3Hblii MOCT, OKOM, WU3ropofb, 34aHMe MOXXHO TO/IbKO 3a cYeT TeX
K€ MaTepuasioB. 3HAYMT, HY)KAascb B NUWE, Ty(esbKu MpPUHYXAEHbI
[06blBaTb WM BblIaBNMBaTh U3 BOAbl Takue Tena, KoTopoil oTBevanu Gbl

Puc. 33.

Tydenbka (cunbHo yBen.) 1,2 1 3—BepPXHWIA c/ol npoTonnasmbl; 4—r10TKa;
5—6onbLioe A4po; 6 - masoe A4po; 7—CcoKpaTUTenbHas Bakyond; 8—npoTo-
nnasma; 9, 10—nuuesapuTenbHaa Bakyosid; 11—kanosBble Macchl.

| =i "
X cTpoeHmto. CamMo coboli MOHATHO, UTO 3TU Tena AO/DKHbI pa3mepamu
6bITb MoMeHblUe Tydenek, MHaye OHU He BOWAYT B Hee. EAMHCTBEHHO
noaxogAaAwWMMM BO BCeX OTHOLUEHUAX TaKUMW TenaMu SABMAKTCA Bce
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npocTerine WAN OAHOKNETOYHblE OpPraHM3Mbl, KOTOpble >XMBYT B BOAe
BMecTe ¢ Tydenbkamu. BakTepuu, pa3Hoobpa3Hble OAHOK/ETOYHbIE
BOAOpOC/IN, amebbl M ApYyr,—BOT Ta Nula, KOTOPYyk MoTpebnsoT
Tydenbku. Ho, Kak TydesnbKn 3axBaTbiBawT, NpuHUMaOT nuvly? Begp
Te/10 MX MOKPbITO 060/I04KOM M HUKAKUX JIOXKHBIX HOXEK Y HUX HU-
Korga He obpasyetcs.

MN3yuass Tydenbky 65mke, 'TyT >e 00Hapy>XMM Ha 6OKOBOI
CTOpPOHE ee Wenb B popme Tpyb6KKM, 0b6pawleHHOM LWMPOKUM KOHL,OM
Hapy>y W y3KMM BHYTpb. B rnybuHe cBoeli, TO eCTb B Y3KOM KOHLLe
Wenb MNpoAbIpsiBfieHa OTBEPCTUEM, CBOGOAHO COOOLLAKLWUM  BHYTPEH-
HOCTb TydheNlbKU C OKpy>Kawuleli cpefoii. OTMeyeHHas LWenb npeg-
CTaB/ileT BBOPOYEHHYH BHYTPb G0KOBYH CTEHKY, KaK Mnasel, rnep4vyaTku,
M MPOpPBaHHYK Ha KOHUe. Ha BceM CBOEM MPOTSXKEHUU LWefb MOKpbITa
M3BHYTPU TakKMMU >Ke pecHUYKamu, KakK W TMOoBepxXHOCTb Tena. B
HAYaNle WM B LUMPOKOWM CBOEl 4acTuM PecHUUKN fJadke KpyrHee, 4Yem B
Opyrux mecTtax.

OnuncaHHasa wWenb, fexawasa Ha 60Ky Tydenbku, npeacraBnsieT
npucrnocobsieHne, cnyxatlee ANs1 NPOXOXAEHUS TBEPAOA MULLM BHYTPU
Tena. BepxHs ero 4acTb HasblBaeTCs MNPeapoTOBbIM Yrayb/ieHueM, a
camMo OTBepCTWe, fexallee BHU3Y— pOTOBbIM. [lBUrasice B BoAe npwu
MOMOLLM CBOUX PECHUL, TydesibKa OAHOBPEMEHHO WX yjapamu Mpu-
B/ieKaeT, oT6pacbiBaeT B LWe/b W MaBaloliMe B BOAe >KMBble Tefa.
Bnarogapsi paboTe pecHUL Bo03Me Ty(esibKU MOCTOSAHHO COBepLuaeTcs
BOAOBOPOT, AEWCTBYKOLLMIA MpUTArvBawlle. 3TUM BOLOBOPOTOM BTATMM-
BalOTCS B NMpeapoToBoe yrnyb6rieHve Tydenbky pasHoobpasHble MUKPO-
CKOMunyeckne opraHumsmbl. OTclofa, OHW, KosebaHueM Tex >Xe pPecHUL,
MPOABUTAIOTCA BCE HVDKE W HWDKE MO  LWenMm U AocTuramT poTOBOro
0TBEpPCTUSA, TAe U3 3axBa4vyeHHOl [06bluM, BCeACTBME ee MOCTENEeHHOro
oKaTbIBaHUA BOLOW W ABVKEHUS NO TpybKe, ob6pa3yeTcs NULLEBOM KOM.
Mop, faBneHMeM BOfApbl, TOHUMbIV PeCHULAMW BHU3, MULLEBOA KOM BMeCTe
C HEeKOTOpbIM KO/IMYECTBOM BOAbl MpOAaB/MBAETCA B MNpoOTOM/iasmy
Tythenbkn. CHauyana OH MMeeT BUA Kanav >XUAKOCTWU,  cofepkalleit
rNbl6KU MUY 1 BUCSALLEN B KOHLle -TPYOKM Yy pPOTOBOr0 OTBEpCTUA.
Mo3)ke Takas Karnnas nog TeM >Xe [JaBfleHMeM OTpbiBaeTcs OT Kpas
TPyOKU M oKasbiBaeTcs MNpsAMO B npoTonsasme. Ha cmeHy el obpa-
3yeTcs BTOpasi, OHa TakyXe oTAesisieTcd M nonagaeTr B MpoTonsiasmy
TT. A My3blpbkyu NO0A06GHOr0 poja HasbiBAOTCA MULLEBLIMU BaKyOsISIMU.
Copep>kallasics B HUX BoAa MOCTEMEHHO 3aMeHseTcs NULLEBAPUTESTb-
HbIMM COKamu, BblAensieMbiMM  MNpoTonaasmMon. [uuleBapuTenbHble
BaKyo/IM BCe BpeMsi MepefBUratTcs C MecTa Ha MecTO B MpoTonsasme,
npuyeM BUAHO, KaK COAEPXKMMOE BaKyoslb YMeHbluaeTcsl. HakoHeu,
BaKyo0/l1, MPOCTPAHCTBOBAB B Tesie TydesibKu, U cogep>ka HuyokHoe
KO/IMYEeCTBO OCTATKOB MWLM, MOAXOAAT BM/IOTHYK K GOKOBOW CTeHKe
B MeCTe, JieXalleM HEMHOr0o HWKe pPOTOBOW LWenn. 34eck BaKyosb
NyTeEM COKpAaLLEeHUs1 OMOpOXXHsieTCcs, BblbpacbiBasi CBOE COAEPXMMOE
yepes ocobblli Mpoxod B CTeHKe HapyXy. OTBepcTuMe 3T0, C/yXKallee
AN Bbl6pacbiBaHWS OCTATKOB MWLM, Ha3blBaeTCs 3aAHEMNPOXOAHbIM.
Takum o6pa3om, y TydenbkM ecTb POT, KOTOPbIM MPUHMMAaeTCs nuLia
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1 3a4HernpoxofHOe 0TBepCcTue, CryXallee ANs BblbpacblBaHUS 0CTATKOB;
ee B TBepAoM Buze.

MN3BecTHO, 4TO B pe3y/ibTaTe MULLEBAPEHNS UM pPa3/ioXKeHUs
nUWM B OpraHnU3Me CKOMJISAOTCSA BCSKOro poja o0T6pocbl— TBepAble,
XUAKMe W rasoobpasHble. [lepBble BbIHOCATCA TyMeNbKoW uyepes,
3a/HENPOX0AHOE OTBEPCTUE, BTOPble YAa/ATCA MOCPEACTBOM 0COObIX,
OpraHoB, HasblBaeMbIX COKpaTUTENIbHbIMW BaKyossiMu. o  cyuiecTBy
3TO Te-Xe BbIAeNIMTe/IbHbIE BaKyo/uM amMebbl C TOW TOMbKO pasHULEN,,
4TO BaKyo/n amebbl He TMOCTOSAHHbI B 4YUC/IE W CBOEM MeCTe,
Torga Kak BaKyonu TydenbKM Bcerja HaxogaTcs B ornpefenieHHbIX,
MecTax, W B Tefie MX He 6osblie ABYX. BblgenutesibHble BaKyosu,
Tyenbky OTNNYaKTCA TEM, YTO OHW HaxXxoAATcA Ha MecTe, Mepuogu-
YeCKM COKpaLLalTCa W OKPYXXeHbl, KaK Obl Jly4yamn, Ha MaHep
3Be3404KN. [eiCcTBUTE/IbHO, B BEPXHEM W HWXKHE 4vactu TydenbkKu
HaxoAUTCcA MO OAHOMY 3BegyaToMy Teny, fiexxallemy 67mke K 60K0BOM
cTeHKe. Kaxgzoe 3Be3guyaTtoe Te10'COCTOUT M3 NPO3PAYHOro nysbipbka,
OKPY>XEHHOr0 TaKUMW >Xe Mpo3payHbIMU /lydamMyn BBUAE TpPyb6ouyek wwr>
KaHanoB. [locnefgHue MNpeAcTaBASAKT LWenM B NpoTonsiasme, Mo KOTO-
pbiM OTOBCHAY B 04HO MECTO CO6MpaeTcs HeHy>XHas >Xuakoctb. [lo
Mepe ee HaKoMJleHUsl MOCTOSIHHO o6pa3syeTcs Npo3payvHblii My3bipek
MeXJy BHYTPEHHUMMW KOHLaMu nydeid. MysbipeK yBenmMuMBaeTcsl, Kak
roBOpSAT, pacTeT W, HAKOHEL, COKpallasiCb, BbIOPACbIBAET HEHYIXKHbIE;
BelllecTBa 4yepe3 CneuunasibHoe 0TBEPCTME, Jiexalllee HanpoTuB B 60KO-
BO cTeHKe. TaK 0CB0O60XKAaeTcsa TydesibKa OT HEHYXHbIX >»XNAKOCTEN.
UTo >XKe KacaeTCsl rasoB, TO OHW BbIHOCATCA OPraHU3MOM 4Yepe3 Te e
COKpaTUTE/IbHbIe BaKyosIn.

NTak, Tydenska n ameba No cyuw,ecTBy MNMTalTCA OAUHAKOBO.
To wn gpyroe >XUBOTHOe 6epyT M3 OKpy>Kawller cpedbl >MBble Tena,
nepegatlT MX BHYTPb cebs 1M obpabaTbiBalOT cAecb CrieuyiasibHbIMU,
XXUOKOCTAMM, pasfnarawnwumm n paspywawowmmm mnx. M3 06/10MKOB,
06pa3yLMXca™ 0T pPasNoXXeHUs NULLK, C MOMOLLbI0 0CBO6GOXKAAOLLLErocs)
Tensa, opraHU3M BHOBb CTPOUT CBOE COGCTBEHHOEe Teno. Bces cnoxHas;
pa6oTa, npoucxogsuias ¢ MNULLEN B OopraHM3Me HasblBaeTCs MUTaHUEM.
Takum o06pas3om, NuTaHMe y amebbl U TydesbKM B OCHOBHbIX CBOUX
yepTax CBOAUTCA K [ABYM SIBMIEHUSIM, MPOTEKalLWMUM OA4HO 3a ApYrMM—
pPa3foXKEHNI0 OpraHUYecKUX MaTepuasioB U C/A0XKEHUID U3 UX 4vacTer—
MPOCTbIX OPraHMYecKMX COeAVHEHU— XMBOro BellecTBa. B 3Tom 3a-
KA4YaeTcs BCA CYyTb MUTaHUA, KakK OCHOBHOMO >XWU3HEHHOro SB/EHUS.

MNpuHVMMasa BO BHMMAaHWE, YTO CYLLHOCTb MUTAHUSA Y. pacCMOTPEH-
HbIX >XWBOTHbIX OCHOBbLIBAETCS Ha Pa3/fIOXKeHUN U COeAUHEHUN OpraHu-
YECKOW MULLN, MOHATHO, YTO LEHTP TSHXKEeCTU NEeXUT B Hell. OpraHmnye-
cKas nuuia nocTpoeHa M3 TeX e 3/IEMEHTOB, YTO >XMBOe BeLLecTBO,
KpOMe TOro oHa 6orata CKpbITbIM TEMN/IOM— 3HEprmein, 6e3 KOTOpoin He
MbIC/IAMO HW OAHO ABWXXeHne. Takum 06pa3oM, pasfokeHne nuLm
MMeeT T/ly60KUIA CMbIC/; BO MEPBbIX, pPas3/jioXKeHWe npeBpaljaet nmuy”
B MpocTOi BwuA, J/uWaeT €e LUefocTW, YeM [fJaeT BO3MOXXHOCTb,
noTpe6bsiAiTb ee MO yacTAM, Mo Mepe HafobHocTM. K TOMy >Xe HKAO
npubaBuUTb, 4YTO >KMBOA OpPraHU3M He MOXKET YycBamBaTb LESIMKOM
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OblBLUEE' YKMBOE Tesio, HEeCcMOTPs Ha OAMHAKOBbLIA C HMM COCTaB.
3T0 06’'AcHAETCS  Pa3INUUSAMKU  CTPOEHMUS), COCTOSIHUS U HEeKOoTO-
pbiMU Kone6aHUsIMW B cocTaBe Tesl. Camoe >Ke-r/laBHOe 3aK/to4vaeTcsi B
TOM, UTO pasfiodKeHue AaeT TEenso, KOTopoe MHaye 6bi10 6bl MEPTBLIM
KanuTasioM, CKpbITbIM, CXOPOHEHHbIM B nuwe. OTcloga, pasoXKeHue
NAWM ecTb MoMe3Hoe 4SS opraHu3ama [BUdKeHMue, 06YC/I0BMIeHHoe BCe
TOW e pasfpakMmocTbio. MexaHuKa nuTaHus, npocta. Bnarogaps
cBOEli UyBCTBMTE/IbHOCTU WU pa3fpa>kMMOCTW, OpraHu3M Bcerja [ABu-
YKeTcsl HaBCTpeyy MuWe, 4TO, OYEBUAHO, BbI3bIBAeTCS (HU3MKO-
XUMUYECKUM ee BAvsiHMEM. [pubnusMBLLUMCL K MULLE, >KUBOTHOE ee
3axBaTbiBaeT M A0OBOAUT [0 HEMoCPeACTBEHHOI0 COMPUKOCHOBEHUS ¢
camum co6oii. OT 3TOro BO3HWKAeT HOBOe pasfpaxkeHue, B OTBET Ha
KOTOpOe OpraHn3M OTAensieT MULLIEBApPUTENIbHbIE COKW, CMauduBalolLue
nuuly. Jdanblle HauyMHaeTcsl ee pasnoxeHue. Muw@a cKopo npespa-
LLLAeTCsl, C OHON CTOPOHbI, B 04EHb HEXHble MUTaTeSibHble COKM CPaBHU-
Te/IbHO MPOCTOr0 CTPOEHUs, C APYroi— nuTaTesibHbIE COKU TYT >Ke Ha-
YMHalOT MepecTpaMBaTbCs, NeperpynnupoBbiBaTbCsl, 06pasyst M3 Mpo-
CTbIX COeAMHEHWUI CMOXKHbIE BelllecTBa >XMBOro Tesa. Mpu Bcex npespa-
WEHUAX MUWNe—pa3foXKeHUsIX W COoeAMHEHUsIX, 0T Hee ocTalTCA
TBEpAble, XWUAKME U ra3o06pasHble 0T6POChI, BbIHOCMMbIE HapyXy.

Kak npoTekaeT NuUTaHue Yy JAPYrMX >XUBOTHbIX? COBepLUEHHO
0AMHAaKOBO. [I5id BCeX XXMBOTHbIX HY)XHa roToBasi opraHuyeckasi nuva,
MHaye D>XMBOTHble WM pacTeHUsl. Yenosek, Harnpumep, MoTpe6nseT
M pacTeHWU, U XMBOTHbIX, a MOTOMY SBASIETCA BCEAAHLIM >KUBOTHbIM.
UenoBekK eCT KOpPHW, CeMeHa, M/oabl, JINCTbSA, CTe6/M BecbMa MHOMMX
pacTeHUiAi, OH >€ ecT M MSACO XXWBOTHbIX. Be3 pacTuTenbHoO n Xu-
BOTHO/ MWLM 4YenoBeK cyllecTBoBaTb He MoxXeT. [lpaBga, ecTb
NOAVN— OHM  HAa3bIBAKOTCA BereTapuaHuamMmy WM pacTUTeslbHOSAHbIMU,
OHW >KMBYT OAHOW pacTUTeNbHOM nuwen. TakKux wgern HeMHOro,
fonblUas e 4YacTb, KaK CKa3aHO, MUTaeTCsd W >XXUBOTHOW, U pacTu-
Te/IbHO NULLEA.

Jlowagb, KopoBa, 0BUA, Bep6/oA— NpUHaAIeXaT K YUCTO pacTu-
TENbHOSAAHLIM >KMBOTHBLIM, TaK KaK MuUTaloTcsl Tpasoli. TBepayl pacTu-
TENbHYI0 MUY NOTPe6NAT TakKXKe HEeKoTopble XXYKWU, capaHuya,
KY3HEUMKN, TYCEeHULbl, HEKOTOPbIE MTULbI, Pbi6bl U OPYrMe XXUBOTHbIE.
OHM eAsT NUCTbSl, KOPHW, TM/ofbl, CeMeHa pacTeHuil. Kpome
TBEPAOA MWLM ecTb CneuuasnbHble OXOTHUKU U M06UTENN pacTUTeb-
HbIX COKOB— C/IAAKMX U MUTaTeSIbHbIX YXUAKOCTEN, BblAENSEMbIX pacTe-
HUAMKW. Tak, CcOoKaMW pacTeHWidt nuTalTcs 6a604KK, nuesbl, ochl,
lUMeNIM, KOpouye MHOrMe Hacekomble. [MOMWMO YUCTO pPacTUTEsIbHO-
AOHBLIX YXUBOTHbLIX HE Maslo M3BECTHO CYLLEeCTB MA0TOAAHbLIX, MUTalo-
LMXCS WCK/TOUYNTENIbHO OAHOW >KMBOTHOM nuweid. Clofa oTHOCSATCS Bce
XULWHWUKN XXMBOTHOFO MWpa, KaK BOMKW, fbBbl, TUTPbl, COKOJ/Ibl, OP/ibl,
MHOTMEe >XYKW, pbibbl U Opyr.

Janee, o4eHb MHOrvMe >XMBOTHbIE, I'IO,CI,O6HO YeJsI0BEKY NMuUTarTCA
cMeLlaHHom I'II/ILIJ.EI‘/JI, TO-eCTb >XMBOTHbIMU W pacTeHUAMU. Hanpumep, Ta
Xe ameba w© Tyd)eana NMNTaKTCA KPOXOTHbIMWU >XMBOTHBIMU N pacTe-
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HUsMW. CMellaHHyl nuuy noTpe6/siioT BOPOHbI, rpadn, >KaBOPOHKU,
MHOrve pbibbl, HacCeKoMble M MJieKonuTaloLme.

Y  OAHOKMETOUHbIX WM MPOCTEMLINX OKUBOTHLIX, KaKUMU
ABnsieTcss ameba, 3BrieHa, Tydenbka W [pyr., NULLEBapeHNe CoBep-
luaeTcs NpsIMO B KNeTKe, B /1l060M MecTe. EAMHCTBEHHLIM MpPUCHO-
cobnieHnemM A7l 06paboTKU MM SIBASIETCS MueBapuTesibHas BaKyoslb
— obpas3oBaHue KpaiiHe MpoCToe U HEMOCTOSIHHOE. Y TaKWUX >XUBOTHBbIX,
Kak rugpa (puc. 14), ruapovgHble M Kapas/ioBble MOMUMbI, TYy6KWU,
nuLLEeBapeHne coBepLUaeTcsl TaKXKe BHYTPY Tena, HO He B /1l060M MecTe,
a B creyvasibHoM MOMELEHMM, MMEIOLLEM BWA MPOCTO WM pasBeT-

Puc. 14.

Mmopa. (CunbHO yBen.).

B/IEHHOI nmonocTu. Tak, ecniv B3siTb FMApPYy— XXMBOTHOE, BCTpeyvatoleecs
BO BCEX MpPecHbIX Bofax, M cAefnaTb yepe3 ee Tesi0 MPOAO/bHbIN paspes,
TO YBUOUM, NpeXae BCero, 4yTo ruapa He OAHOK/ETOYHOe, a MHOro-
KNEeTOYHOE >KMUBOTHOe. Tesio ruapbl He npeBbiaeT 2-2% caH-
TUMETPOB U HamnoMuHaeT co6oii MelloyeK CO CTeHKaMu, 06pa3oBaH-
HbIMW OBYMSl C/I0SIMW MHOTOUYMUC/IEHHbLIX U pasHbIX KeToK. BoT nodemy
rmgpa cumTaeTcss MHOFOK/ETOYHbLIM >XUBOTHbIM. B Tesie ee pasnuuaroT
HUXKHIOI 4acTb, COBEPLUEHHO 3aKpbITyl0, OHA Ha3blBAaeTCs [LHOM WU
NnoAoLLBOlA. JTOi 4yacTbio rMgpa Bcerga NPUKpeNsseTca K npegmeTaM B
BOAEe. Ha nMpoTMBOMO/IOXKHOW BepxHel 4YacT¥ Mellouyka HaxoAuTcst poT,
OKPY>XEeHHbI O/IMHHBIMA BblpocTamMu Tesla—Auynanbuamm. Ha paspese
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rMapbl BUAWM, YTO POT BefdeT B GOMbLUYI0 MOSOCTb, 3aMKHYTYI0 C TpPex
CTOPOH— cHM3Y, cripaBa 1 cneBa. (Puc. 15). 3Ta No0/10CTb eAMHCTBEHHbIM
OTBEPCTMEM— POTOBbIM COOGLLAETCS HAPYXy W MNPeAcTaB/seT y ruapbl
Becb KulleyHuk. Cioga 4yepe3 poT M BHOCUTCS MNULLLa— OAHOKMNETOUHbIE
pacTeHUsi, XXMBOTHbIE; N3 MHOTOKJ/IETOUHbIX >XMBOTHbIX rMapa OXOTHO

Puc. 15

Cxematunyeckuii paspe3 rugpbl: |—Hapy>Hblil KIETOYHbIV C/10iA,, 2—O0CHOB-
Has MMNacTUHKa, 3—BHYTPEHHWUI KJEeTOYHbIV CMoM, 4 —KuweyHas MnosocTb,
5—uynanbubl, 6—rnogowisa, 7—poT.

noefaeT MeJIKUX PaKoB, KOTOPble HAa3blBalOTCS BOASHbLIMK 6/10XaMu
unn pgacHusMU. Muwly 13 BoAbl TMApa BblaBNMBAET CBOMMW LLyMasib-
uamn, a 3aTeM MpoTasikMBaeT ee uepe3 poT K cebe B MOMOCTb. 3AeChb

Puc. 16.

KonoHua kopanniosbix nonvnos. OgnH 13 NOSINMNOB B NPOAO/ILHOM pa3pese-
BugHa Kuwi3dyHaa MosocTb C neperopogkamu.
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nuula nogsepraeTcd ,D,EVICTBMPO nmuieBapuTesibHbIX COKOB— CHa4asla
pa3naraeTcd, a 3aTemMm YycBauMBaeTCA. OCTaIOLLI,I/IeCFI npm 3Tom OT6pOCbI
BbIHOCATCA HapPy>Xy 4Yepe3 TO >Xe pPOoToBOE O0TBEPCTUE.

CnoxxHee yCTpPOeH opraH nMuLeBapeHUst y rMoaunoB M ry6ok.
MvapongHbie Nonuvnbl, Kak Kopguaogopa, nojgakopyHa BeCb KULIEYHUK
MMEKT ele B BuAe MPOCTOr0 MewkKa. 3aTo Yy KOpasi/ioBbIX MOJIMMOB,
Hanpumep, KpacHOro Kapanna, KullieyHasi MosiocTb pasgensieTcs Mnpo-
[ONMbHBbIMM GOKOBBIMW CKNaAKaMy Ha psii Kamep, 4YeM B 3HAUYUTENb-
HOM Mepe yBesiMuMBaEeTCs NuLLeBapuUTeNibHasi MoBepxHocTb. (Puc. 16).
Y ry60K BCe Tesi0 OKa3blBaeTCs MNPOHU3aHHbIM CUCTEMOM KaHasloB U
rnosiocTew, MNpeacTaBNSALWMX  CcOo60M nUueBapuTesibHbIA  OpraH.
(Puc. 17). CHapy>XM OH HauMHaeTCs MHOXECTBOM O0YEHb MEJIKUX
OTBEPCTUN— Mop, Ha3blBaeMbIX pTamu. [eicTBUTE/IbHO, 4Yepe3 3Tu
0TBEpCTUS B Tesi0 MNpOHMKaeT Boja BMecTe C MJiaBalLuvMu

Puc. 17.
Cxema cTpoeHUs ryb6kun. CTpesikamMy MNoKasaHO Hanpas/ieHMe Toka BOAbl.

B Hell npocTbiMM opraHuamMamu. OTBepCTUS TYT >Ke BelyT K MHOro-
YMCNEHHBLIM MOJIOCTSIM, pPa3bpocaHHbIM HeMocpeAcTBEHHO Mo KOXKel.
OT 3TUX MonocTeli MAYT KaHasbl, MepenseTarnolmecs mMexay co6oii Ha
nyTm. OHM NpPOHW3bIBAOT BCE TesI0 WU, HaMpaBNssicb K ero cepeguHe,,
BragalT B fieXalylo TyT 60/blY0 M0A0CTb. ATa Moc/iedHAs OTKpPbI-
BaeTCcsl Hapy)Xy, BBepXy'Tena O0fHMM KpYMHbIM OTBEpPCTUEM, SBJISIO-
LWMMCS 3aAHENpPOXoAHbIM. KaHanbl, MNpoHW3bIBalOWME Teslo TFyOGKM Ha
CBOEM NyTW, 06pas3yloT LAPOBUAHbLIE WIN TPYLUEBUAHbIE PACLUMPEHUS,
MOKPbITbie U3BHYTPU KOMEGMIOWMMUCA PecCHUYKaMU. TaKoBO CTpoeHue
nuLLeBapuTesIbHOro opraHa. UTto KacaeTcss ero pab6oTbl, TO OHa
NPONCX0ANT TakK: 4Yepe3 pPoToBble OTBEPCTUS BTSAIMBAeTCs Boga W nula
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B MOAKOXHbIE MOJIOCTW, 3aTeM OHa MEepexoauT B KaHasbl, M0 KOTOPbIM
nonajaeT B LLUapOBUAHbIE paclUMpeHUs. B HayKe OHW Ha3blBATCHA XKIy-
TUKOBbIMM KaMepamy, TaK KaK BbICT/laHbl W3BHYTPU XXTyTUKaMU Wb
pecHuuamun. M3 HUX Bofda yAapamMu PecHUL, MPOroHSAETCsl B LeHTpasb-
HYl MO0M0CTb, a O0TTyAa HapyXy. B >XXryTukoBbiX Kamepax coBep-
LWaeTcs pasfioKeHMe NULLM, codepXKallMMuUcs 34ecb COKaMU U Aanblue
HaunHaeTca ycBamBaHuMe ee. OHO MPOUCXOAMT B XKIYTUKOBbIX Kamepax
M B BbIXOAALLMX N3 HUX KaHanax. Bce HeHy)KHble BellecTBa MOCTEMEHHO
Nno KaHanam cbpacbiBalOTCA B CpPeAHK MOSIoCTb WM OTTyAa ypans-
I0TCS BOH.

Hucwune yepBn MMeT MPOCTO YCTPOEHHbIV KULeYHUK. Tak, B-
MpPecHoO M MOPCKOW BOAE >KMBYT He60MbLUME TJIOCKUE 4YepBU— Ma-
vapumu, y KOTOPbIX KULIEYHUK MNpeAcTaBnsieT crenykl TPpy6Ky. Y ofHUX
niaHapuii Tpyb6ka npocTas M npsMasl, y Apyrux oHa [peBOBUAHO-
pa3BeTBNeHa. Kak M paHee pacCMOTPEHHbIe >XUBOTHbIE MaHapun elle
He MMEeKT CTPOrmMx nogpasfe/nieHNn B KULLEYHUKE.

HauvHas ¢ BbICLUMX 4YepBel, KULLIEYHUK Y >XUBOTHbIX YC/I0XK-
HAeTCcs, a UMEHHO: KpOMe OAHOro poTOBOro OTBEPCTUA B Hem o6pa--
3yeTcs eweé nopowula— 3afHenpoxoaHoe oTBepcTue. CoxpaHsisi- BUA,
TPYOKM, KULIEYHUK, KPOMe TOro noAapasfeniserca Ha oThesnbl, UCNon-
HAOWKWE Y3KO “peuuvanibHble HasHadeHusi. Hanpumep, B KuLLIEYHUKeE
pasnuualT— poT, F0TKY, MULLEBOA, XKEYAOK U KULIKY. POT >XUBOT-
HOMY CAY>XUT A/19 3axBaTblBaHUS MULLM, a F1I0TKa 4719 fasibHellero ee
npotankueaHus. Mo NuvWeBoay MnuLla NMPOBOAUTCS B XKENyAoK, rae oHa
nepeBapviBaeTcs Mo AeNCTBMEM NULLEBAPUTENIbHOW >XUAKOCTU, >Kesy-
OO4YHOro coka. O6paboTaHHas >Xeslyfo4YHbIM COKOM, MuLlia He COBCEM,
pasnaraeTcs, AasibHelllee ee MULLEBapeHMe MPOAO/HKAeTCAa B Hadase
KULIKW, TAe MNULLa OKOHYaTesIbHO MepeBapuMBaETCs KULLEUYHbIM COKOM.
B cnepgyloulem oTAenie KULLIKU NULLA BCacbliBaeTcs W, HAKOHEL, B KOHLe
ee cobupalTcs TBepAble OTOPOChI— Kasl, KOTOPbIA M3BepraeTcd U3
opraHuM3ma 4epe3 3a[HernpoxogHoe OTBEpPCTUeE.

Takum o06pa3oM, y 60/bLUNMHCTBA XXUBOTHbIX KULIEYHUK WUMeeT
BUA, TPYOKM, KOTOpasi Y HUCLUMX MHOFOK/IETOYHbIX MpoCcTa M 3aMKHyTa*
Yy BbICLUNX— M0ApPa3fensieTcsas Ha OoTAefNbl U OTKpbiTa C ABYX CTOPOH.
Bcero cnoxxkHee ycTpoeH KULLIEYHUK Y CaMblX BbICLUMX MHOFOK/ETOYHbIX
YKUBOTHbIX— MO3BOHOYHbIX. K HMM OTHOCATCS pbIObl, JIATYLUKKU, >Kabbl*
AwepuLbl, 3Men, Yepenaxu, NTULbI, KOpPOBa, f0LWafb, YENOBEK U Mpou.
(Puc. 18). ¥ BCeX 3TUX >XUBOTHbIX CTPOEHME KULUEYHMKA B 06LLEM
CXO4HO; OH HauyuMHaeTcss PTOM, BOOPY>XEHHbIM 3ybamn' wnM po-
roBbiMu 06pas3oBaHMSAMMK, KakK y~Tul wim yepenaxu. C MOMOLLb po-
TOBbIX BOOPY>XEHWI NuWa cxBaTbiBaeTCA- U MexXaHWYecKn A[pobuTcs
Ha 4YacTu, Npv 3TOM Y 6GOMbLUMHCTBA >XXUBOTHbLIX BO PTY MuLia cMayu-
BaeTCs C/IIOHOM, OKaTbiBaeTCs W 3aTeM nporsaTtbiBaeTcs. [poig? no-
nUeBoay, KOM nuWM nonagjaeT B Xenyfok. OT Hero HauduHaeTcs
KULIKa, Aenswascs y Mo3BOHOUYHbIX >XMBOTHbIX Ha [Be [/1aBHble 4acTu
— TOHKYI0 M TONCTyw. B nepBoii, B CBOW o04epedb, pasnuuyatwT [Asa
oTaeNna— KOPOTKUM nepefHWi, nexxallnii ceiyvac >Ke 3a >KeslyaKoM, OH-
Ha3blBaeTCA ABeHaALaTUNepcTHOM KWULWIKOW, U A/ MHHbIA 3agHuA. B aBe-
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HaguaTUMepPCTHOW KMLLKe coBeplUaeTcss NULLEBapeHWe, Kak U B XKe-
nyake. PasHMUA B TOM, YTO >KeNYAOYHbIA N KULLEYHbIA COKWM He 0fu-
HaKoBbl MO cocTaBy, a MOTOMY TO, 4TO B Xe/lyflKe He pasfaraetcs,
nepeBapuBaeTcs B [BEHAALATMMEPCTHOM KULLKE.

Puc. 18. y

'CxemMa MuLLeBapUTE/IbHbIX OPraHoB 4esio3eka. 1—3afiHernpoxofHoe OTBep-
CTUe, Cd, Ct, Cd—BOCXOASLIAs, MomnepeyHas U HUCXOAALW@AS 4acTu TOsICTOM
KULIKW, D d—TOHKNE KULIKK, GIs—C/IIOH. >Xefnesbl, 01.th—LlUTOBUAHAS
JKenesa, Gl.thy —306Hasi Xenesa, Lb - MeYeHb. L g—JIErKME. Mg -XKeNyoK,
Oe—nNuweBog. P a—nomKenypouHas >kenesa, P h—[AblXxaTe/lbHOE ropJio,
P r—uepBeo6pasHblii 0TPOCTOK, Vic—C/ienas KWWKa, R —NpsiMas KULIKa.

YCTaHOB/MIEHO, YTO >KENYA0YHbIA COK BbIAENAETCA CTEHKaAMU Xe-
NlyAKa, a KuLWe4yHbli COK MpeacTaB/isieT CMecb BblfefieHnid [ABeHaauaTu-
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MEepPCTHOM KULLUKKW, MeYeHU W MOMKeny[o4Hol >xenesbl. lNocneaHuwe aga
Tena nexaT psgoM C KULWIEYHWKOM, MPUYEM MeYeHb BbIAESET XXenub, a
nogpkenyaoyuHasi  >kenesa— MOMKENyAoUHblA  cok. Obe  >XMAKOCTU—
XXeNub U MNOMKESYAOUHbIN COK— MO0 CaMOCTOSATE/IbHbIM MPOTOKaM WK
TpyboukaMm W3MBAKTCA B [ABEHAALATUMNEPCTHYH KWULLKY, TAe U CMe-
LIMBAKOTCA BCE TPU COKa BMeECTE.

>KenyaouHblii 1 KULLEYHbIA COKU Pa3HbIX >XXMBOTHbIX MHOF0 pas
nccnefoBaIUCh YYEHbIMU, BbISICHUBLUVMMU, YTO OHW MPEeACTaBASOT CN0X-
Hble B XMMWUYECKOM OTHOLUEHUWN >XXUAKOCTU. [locTaTOYHO cKasaTb, 4TO
YKeNYJOUHbIF, Hanpumep, COK COAEPXUT COMSAHYH KUCNOTY— XUA-
KOCTb CTO/Ib eAKYyH, 4YTO OHa paspyllaeT KaMHU U Jaxke MeTasllbl.
D UN3NKO-XUMUNYECKME CBOMCTBA KMLLIEYHOrO COKa elle 60/1ee OrpOMHblI..
MOHATHO, UYTO KWULIEYHUK >XMBOTHOFO crpasBefsiMBo MOXeT 6biTb pac-
cMaTpuBaeM, KakK XuMuuyeckasi siabopaTopusi, rfge MOCTOSAHHO COBep-
LaeTcs C/I0OKHAA XMMuUueckasi paboTa.

OnvHa 1 dopma KuweyHMKa oveHb HEMoCTOsiHHbI. Bce 3aBucuT
0T poga nuWy, NoTpebsAeMol YXMBOTHbIM. Tak, KULLIEYHUK [A/IMHEH Y
pacTUTeNIbHOSAAHBLIX >XXMBOTHbIX, KOpoue—Y BCesiiHbIX U Hambonee Ko-
pOTOK—Y M/IOTOSAAHbIX. 3aTeM, K MepeyvncsieHHbIM 0TAeslaM B KULIEeu-
HMKEe 4acTo MpUCoeAUNHSIETCA elle 306— MelloK, 06pa3oBaHHbIN MuLLe-
BOAOM MO A/MHe wn c6oKy ero. 306 npeactaBnsieT BpeMeHHOe XpaHW-
nvue nuwm, Hanpumep, y Kypuvubl-, rony6s v gpyr. [Janiblle, BMecTO
OHOro >enyaka Yy HeKOTOpbIX >XMBOTHbIX Habnwaaetcsi, Kak 6bl He-
CKO/MIbKO >KenyakoB. Ha camom pene, >Xenynok AenuTtcs Ha fAga, Tpw,
yeTblpe OTAeNa W 4BMsieTcs, TakMMm 06pa3oM, MHOMOKaMepHbIM.
B ofHUX oTAesiax nuuia TOMbKO CAEXMBAETCA WIM MeXaHWYecKu nepe-
TUpaeTCcss W, HaKOoHeW, B TMOC/EAHEM OHa MOABEPraeTcss XMMUYECKOMN
06paboTKe. -CNOXKHbIN XXEeNyAoK WMMEKT pak, 3eM/ISSHOM 4epBb, M4ena,
Kypuua, KopoBa U Apyr.

NTak, y 60NbLUMHCTBA >XUBOTHbIX MNULLEBapeHWe coBepLuaeTcs B
0co60M opraHe, MMmelowWwemM Bug TPY6KM pasHOM A/iMHbI, (POPMbl N OT-
KpbITO/ C ABYX CTOPOH OTBEPCTUAMU. VIHTEPEeCHO, 4TO KULIEYHUK
NeXUT KaK pa3 nocpefuHe Tesia. Takoe MOJIOXKEHME ero, KOHEYHOo, He
cny4yaliHoe. M3 cka3aHHOro A0CTAaTOYHO SICHO BbISICHWIACh POSb MuLLe-
BapuTe/IbHbIX OpraHoB. KWLLEYHMK CaMmblli [1aBHbIA U LIEHHbIA opraH B

_Tene >XWBOTHOro. Ha nepBbii B3rnsg KaXkeTcs cTpaHHbIM Takoe Mnpu-
3HaHuve. Heyxxenm >ke Mo3r, cepaue v Apyrue opraHbl XXUBOTHOrO, Ha-
npuMep, YesioBEKA WMMEKT MeHbllee.3HaYeHne? He oTpuuas BaXKHOro
3HauyeHUs1 Mo3ra, cepiua W Apyr, OpraHoB, AO/DKHblI MPU3HAaTb, YTO OHU
BCE >Xe 3aBUCAT OT KMULIEYHWKA, KOTOPbIA NUTaeT, uHade, MnoadepXXu-
BaeT ux. Ecnm pabotaeT Mo3r, cepgue, TO TOMbKO MOTOMY, 4TO UX
nuTaeT KueyHMK. llepecTtaHbTe KOPMUTb >XUBOTHOE— OHO MOruvbHeT
O04YeHb CKOpPO, TaK KaK OT >XM3HM paspyLllarnTcs ero 4vactm. Takum
o6pasom, 6narogaps KULIEYHUKY OpraHuM3aM UMeeT BO3MOXXHOCTb,
obpabaTtbiBasi» CrieyuasibHble MaTepuasibl, Bcerga CTPOUTb camoe cebs.
Kak B MawuHe 0T ee paboTbl M3HALLUMBAKTCA 4YacTW, OT4HEro oHa
MOXeT 0CTaHOBUTbCS, pasBa/IMTbCA, TaK B OpraHmM3ame MOCTOSAHHO
paspylwalnTcss ero 4yacTu— opraHbl. B 3TOM OTHOWEHUU MeXay Ma-
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WWNHOW 1 OopraHM3aMoM MOJSIHOE CXOACTBO. YT06bl MallMHa He ocTa-
HaBMMBasnacCb, HY>XeH MOCTOSHHbIA PEMOHT— BOCCTAHOBJ/IEHWE YyTpayeH-
HbIX YacTew, 4To6bl He Mornmé opraHmM3aM HY>XEeH TaKOW >Xe MOCTOSAHHbIN
PeEMOHT— NuTaHne. TyT MeXay MaluMHOW N OpPraHM3MEM CYLLLEeCTBYIOT
pasnmuus. MawnHa He MOXKET UYMHUTLCSA, UCMPaBNATLCA cama, Torga
)KaK opraHM3M— ecTb CaMOBOCCTaHaB/MMBatoLLas mMawunHa. Ecnu ansa Boc-
CTaHOB/IEHMS MaluMHbl TpebylTca Mmatepuanbl, TO U A7 BOCCTaHOB-
NIEHNS1 opraHu3Ma OHM HY)XKHbl. HO Mbl 3Haem, 4TO OAHMMW MaTepua-
namMmy MalluMHy He MOYMHULb, O718 3TOr0 Hy)KHa paboTa, BBMAE paboumx
pyK. OpraHuam >e TeM W OT/INYAeTCsa OT HEeXMBOW MallMHbl, 4YTO
pa6oTtaeT cam.

MNTak, orpoMHOe 3HayeHue KulleyHMKa HecoMHeHHOo. BcnoMHuTe,
.KaK oTpa)kalTcsa 60/1e3HMN KULLIeYHUKA Ha BCEM opraHusme. HeTt xyxxe
HegOMOraHuii, BbI3BaHHbIX KaKUMW-STMOG0 HapYLUEeHUAMW CTPOEHUS U
EOTMpaB/fieHNs NULLLEBAPUTENIbHBLIX OpraHoB. 3ab6osieBaeT KULUEYHUK—
cTpagaeT opraHmam. Takum o06pa3om, 0T paboTbl NUMLLEBApPUTESNbHbIX
"OpraHoB 3aBUCUT >XU3Hb BCEr0 OpraHuM3ma.

Ecnn nuweBapuTesibHble OpraHbl MMET CTO/Ib Ba)KHOe 3HaudeHue
B XXM3HW, TO COBEPLUEHHO TMOHATHO WX LEHTpasibHOE MMOJIOXKEHNE B
Tene. Haxogsicb B cepegMHe OpraHMama KULIEYHUK TeM CambiM MOMe-
allaetca B Hambonee ypobHOM MecTe B OTHOLUEHUWM APYrUX OpPraHoB.
UTo6bl paBHOMEPHO CHabXaTb BCE TEI0 HY)XHbIMW MaTepuasiaMmm Ha-
[06HO, AeACTBUTENbHO, KULLUEYHUKY fexaTb B UeHTpe. OTcioga Bbl-
rogHee, nydiule cHab6XaTb BCeM He06X0AMMbIM pa3Hble 4yacTu opra-
Hu3Ma: Byayynm BadKHbIM OpPraHoOM, KULUEYHUK [AO/IXKEH ObiTb HaAeXHO
yApsTaHHbIM, 3alUWeHHbIM. LleHTpasnibHOe €ero ro/0XKeHWe U B 3TOM
OTHOLUEHWUW SBSETCA MOJIE3HbIM.

C KMLIEYHUKOM Yy BCEX BbICLUMX >KUBOTHbIX TECHO CO4YeTaeTcs
EOYeHb BadKHasi 4acTb OpPraHoB MUTaHUS— KpoBeHocHas cuctema. OHa
COCTOUT M3 cepaua W 60MbLION0 4yMcna TPY6OK passiIMYyHOro Kanmoépa,
OTX0AAWNX N BRagawWmx B cepaue. TakmMmu TpybKamu wam cocygamm
MPOHW3bIBAeTCA BeCb OpPraHM3Mm, MNpPUYEeM B HUX MOCTOSIHHO TeyeT
ocobas oKpalleHHas >XWUAKOCTb, KOTopash HasblBaeTCcA KPOBbK. Y BCeX
MO3BOHOYHbLIX >XWBOTHbIX KPOBEHOCHAs CcUCTeEMa 3aMKHyTa, TO-eCTb
COCTOMT M3 MHOXecTBa COCYA0B, OTKyJa KpPOBb He BbIXOAMUT.
Hao6opoT, BCce ocTasibHble >XMBOTHble, KpOMe MO3BOHOYHbIX, 06nagarT
He3aMKHYTOli KPOBEHOCHOW CUCTeMON, APYrMMW C/I0BaMW KPOBEHOCHbIEe
cocybl B HEKOTOPbIX MecTax o06pblBalTCsA, OTYEro KPOBb BbIXOAUT
npsiMmo B TeNo, OMbIBAeT €ero, NpPUTeKaeT K KPOBEHOCHbIM cocyAam
onsATb W, HAKOHeL,, BO3BpallaeTcs K cepauy.

KakoBa 6bl HM 6blla KpPOBEHOCHaAs1 CUCTEMa— 3aMKHyTast WM He-
3aMKHyTasi— 3HauyeHWe ee B MNUTaAHWW OopraHu3mMa OrpoMHo. Begb Ta
nuTaTesnibHas >XXWAKOCTb, KoTopasi obpa3yeTcsi B KMLLUEYHUKE OT MNULLN,
OO/HKHA pasHecTUcb Mo BCEMY OpraHM3My, MHaye camas rniaBHasl CTO-
poHa nuTaHus He OyfeT coBeplieHa. BoT 3Ty To Cc/roXHyw paboTy
pa3HeceHUs1 MuTaTeslbHbIX BeLLECTB BbIMO/IHAET KPOBEHOCHAasi cucTema.
UeM c/lio)KHee OpraHusm, TeM TpyAHee pasHeceHWe nuTaTefibHbIX MaTe-
puasnoB, U TeM cOBeplLUeHHee A0/HKHa 6biTb KpoBeHocHasA cuctema. Bot
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MoyYemy HUCLLUME OpraHusMbl, Kak ryoku, nnaHapum v npody., BMecCTO
KPOBEHOCHO/ CUCTEMbl UMEIT APeBOBUAHO-PaA3BETBMEHHbIN KULLIEUYHUK,
rae MHOroYMc/eHHble BETBM €ro WCMOJIHAKT 3HayeHue KPOBEHOCHbIX
COCy[0B.

Mmes orpoMHoOe 3HayeHue B NUTAHUW, KPOBEHOCHAas cucTeMa He
MOXeT ObITb paccMaTpuBaema, Kak He4dyTo He3aBucumoe. KpoBeHocHas
cucTemMa cBfiz3aHa C KULLIEYHUKOM W TOMIbKO BMECTE C HUM MNpu3HaeTcA
3a nuweBapuTefibHble OpraHbl B LUMPOKOM WM Hay4yHOM CMbIC/e C/10Ba.
AencTnnTensHo, CBA3b KULIEYHMKA C KPOBEHOCHOM CUCTEMOW TEeCHEew-
was. KpoBeHOCHble cocyfbl OKYTbiBalOT BeCb KULIEYHUK, B 0COBEH-
HOCTU B MecTaxX TOHKUX KuweK. [NpoHMKaa rny6oKo B CTEHKU KULLEK,
KPOBEHOCHbIE COCYAbl BCACbIBAKT M3 HUX MNUTATeflbHbIE >XWAKOCTWU, KO-
Topble nonajalwT B KPOBb M TOKOM ee pa3HOCATCA M0 BCEMY Teny.

CamMblM TecHbIM 06pa3oM KpOBeHOCHas cucTema CBA3bIBAeTCA C
opraHamu BblgeneHusi. Y BCeX BbICLUMX >XWUBOTHbIX TakKuUMK OpraHamm
ABNAITCA MOYKU. DTO, 00bIKHOBEHHO, MapHbIi MSACUCTbIA opraH, nome-
warwmninca Ha CnnMHHOWM cTopoHe. [Moykn 6orato cHabXkeHbl KpoBe-
HOCHbIMW cocyJamu U MOCPeAcTBOM MX BbIAENAT U3 opraHuMsma He-
HY>XHbIe >XUAKOCTU, HasblBaeMble Mo4el. Huclimve >XMBOTHble TakXXe
MMEKT opraHbl BblgeneHUs. [o4YKUM WMX MPeacTaBnAlT MNPoCcTble WK
CU/IbHO pa3BeTB/IEHHble TPYb6ouKK, cobupalrLime 0TOBCIOAY HEHYXXHble
XXNLKOCTU U BbIHOCALLME UX HapYXY.

Kpome no4yek, KpPOBEHOCHasA cucTeMa HernocpeacTBEHHO CBA3bI-
BaeTCA elle C opraHamu AbIXaHUs— J1IerkumK, >xabpamu, UMerLwmMmn
60nbLIOe OTHOWEHME K NUTaHWio. MNMofobHO KULLKe, Nerkue, Harnpuvep,
MPOHU3bIBAIOTCA B CBOMX CTEeHKaX LMo ceTbid KPOBEHOCHbIX COCY[O0B.
Mornowan n3 Bo3gyxa KUCOPOA, Nlerkue Wan abpbl nepefatwT ero
Jasiblle B KPOBb, KOTOPOK OH pasHocuTca no Teny. CoeAMHSAACh C NU-
TaTe/IbHbIMW BeLlecTBaMn' KpPOBU, KWUC0POL CXKUraeT wan paspyllaer
UX B nocnegHuin pas. To, 4TO ObIO A0 CUX'MOP CTOMKUM, C/IOXKHbIM WU
Hencrnosib3oBaHHbLIM, pasnaraeTcs MNoj AecTBMEM KUCN0poAa, B pe3ysib-
TaTe 0cBO6OXXAAKTCA MnocfefHVe 3anacbl Tenna.

Kpome HuCWKUX WM MNPOCTEALINX >KMBOTHbLIX, MULLEBAPUTESb-
Hble oOpraHbl HaxogaTca y Bcex JApyrux. WckawueHue cocTaBnsoT
TONIbKO, TaK Ha3blBaemble, napasuTbl— CyLlecTBa, >XXMBYLLME Ha ApYrux
KUBOTHbIX WAN BHYTPU WX. YCTAHOB/IEHO, 4YTO HacTosiwme napasuTbl
nuLeBapuTeNbHbIX OpPraHoB He WMMeKT BOBce. Hanpumep, >XUBYLUNGA
MHOrga B TOHKOW KWULUKe 4YesioBeKa CBUHOW CONUTepP— NIEHTOUHbIN
yepBb, ANIMHOM A0 1M> cadkeH, SABNSAeTCA TaKUM napasnutoM. Hukakmx
nuweBapunTesibHbIX OpraHoB B Tefle CBMHOrO conuTepa HeT, 4To 06'-
ACHAETCHA, KaK YAO0CTOBEPSAIT ucCCNefoBaHUSA, NapasuTU3Mom  Wm
06pa3oM >XU3HW 3TOr0 >XMBOTHOro. KulleyHMKa y CBUHOr0O conmTepa
HeT He MOTOMY, YTO 4YepBM He MMEKT ero, HeT. [peaku connTepa, rnoka
OHU 6bl/IN CBOGOAHO >XUBYLLMMWU >XUBOTHbIMU, 06718411 KULLEYHUKOM.
C nepexofoM >e K napasuTuyeckoMy o6pasy >XWU3HW, YepBU 3a He-
Hafo0bHOCTbIO MOCTENEHHO MNOTEPSASIN CBOM KULIEYHUK. OH UM He Hy-
XKEH, TaK KaK HacTosime napasnTbl NOTPebNsAloT COKUM CBOUX XO3S1EB,
KOTOpble MNpeacTaBAsAT Jflerkue nutaTeNlbHble >XWUAKOCTU, He Tpe-
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oytlowme o06paboTkmM. CBIiHOA conuTep, Kak W gpyrve 6ecKuULLeYHble
napasuTbl, BCacbiBalT BCeli MOBEPXHOCTbK CBOEr0 Tefa NuTaTefbHble
COKM 1 3aTeM ycBamMBawT MX B N060M MecTe. Takum obpasom, nurta-
HVe napa3nToB 6s1arogapsa XapakTepy MULLM HECKO/IbKO YrpoLiaeTcs.

NTak, pagu CBOero CyLl,ecTBOBaHWUSI >XMBOTHblE MOTPE6ASAOT WM
pacxogywT APYrMX >XUBOTHbIX M pacTeHuiA. CrefoBaTeslbHO, >XU3Hb
O0AHUX >XUBOTHbIX OCHOBbIBaeTCs! Ha XM3HU ApYyrux' opraHu3moB. Begb
pacTeHMs MAyT B NULLY MHOTMM >XMBOTHLM, a 3TU XXMBOTHbIE MUTalTCA
OPYTMMW >XMBOTHBIMUW, B KOHEYHOM CUeTe UCTPEeBAATCA U XXMBOTHbIE,
N pacTeHusi, NpuUYeM D>XMBOTHOE MPSMO WM KOCBEHHO 3aBUCUT OT
pacTeHus.

MpucMoTpUTECHL K MpUpPoAe W yBUAWUTE, 4TO 3TO TaK. Bo3bMmeM
KaKUX-Nn6o pacTUTENbHOSAAHbLIX >XUBOTHbLIX, HanNpumep, KOPOBY, J10-
Wwafb, cycnvMka, 6a6ouky. >XU3Hb 3TUX OPraHU3MoB BCELIESI0 3aBUCUT
0T pacTeHuiAi. Ecnn 6bl B MECTHOCTW, TAe HaxXOAUINUCL 3TU YKMBOTHbIE,,
CKakeM, Morm6smM oT 3acyxu; pacTeHusi, To yMepau 6bl OT rofoga wu
YKUBOTHbIE.

MeHblle, HO BCE >Ke 3aBUCAT OT PacTEHWUI >KUBOTHble, MuTalo-
LMecss CMellaHHOM nuweidi. W TyT 6naronosiydyvMe >XUBOTHbIX CTPOUTCH,
3a cyeT pacTeHuid. KaxeTcs, 6yATO OAHW MOTOSIAHbIE >KMBOTHbIE,
YHUUTOXAs TO/IbKO >KMBOTHbIX, He 3aBUCAT OT pacTeHuidi. Ho 3To
TONbKO KaXkeTcsl, B [AelCTBUTENbHOCTU, M/I0TOSAHbIE >XUBOTHbIE KOC-
BEHHO, HO TaK>Ke >XMBYT 3a CUeT pacTeHMWid, TakK Kak mnoefgalT pacTu-
TE/IbHOSAAHBIX M BCESAHbLIX YXMBOTHbIX.

CTano 6biTb, >XXM3Hb >XMBOTHbIX B KOHLIE KOHLIOB 3aBUCUT OT
pacTeHWi, 3a CUYET KOTOPbIX OHM M XXMBYT. 3a CUET 4ero e cylle-
CTBYIOT pacTeHusi, Kak M 4YeM OHW nuTalTcsa? Bo3bMeM KaKoe-HUGyab
AepeBo, Hanpumep, Ay6, Avny. Y Bcex 3TUX pacTeHUIi B UX Tesle pas-
NIMYalT TPU [NaBHble 4YacTU: KOpPeHb, JINCT U cTebenb. DTO KPYMHble
opraHbl pacteHusi. Ecnv BbIHYTb C KOPHEM pacTeHue U3 3eMnn U ocTa-
BUTb €ro B BO3fyXe, TO OHO YycbiXaeT wan norubaet. MNMouemy? Oue-
BUOHO, KOpPeHb CHabXXaeT pacTeHMe nuTaTellbHbIMM BeLLECTBaAMU, 4ep-
nas Mx u3 3emau. o onbITy Mbl 3Haem, 4To 4YeM 6Gorade 3emns, Terma
Nnydule BbIrAANT pacTeHMe. Kpome 3eMan gnsi pacTeHMS HY)XKHa elle
Boga. Korga oHa ecTb, TO 3eM/isi BflaXXHAa W pacTeHWe CcyLllecTByeT
611aronosiyyHo, B MPOTUBHOM C/lydae OHO MOrm6aer.

YCTaHOB/IEHO, UTO 3eM/1I COCTOUT M3 OUYEHb MHOTUX 3/IEMEHTOB,
obpasywnxaupkay coboin coeAMHeHUs1 B BMAE pPasHbIX COMEN mnn, Kak
MX HasblBalOT, MUHEPasIbHbIX BeLecTB. HekKoTopble W3 TaKUX MUHe-
pasibHbIX BELIECTB, a MMEHHO: CeNMUTPa, COIM HaTPUsl, Kanusi, Kasblus,
MarHusi M gpyr., o4eHb HY>KHbl' pacTeHuto.

Mpogenaem Takoi onblT. Bo3bMeM Kakoe-nM60 He6osblioe pa-
CTeHMEe W, BblHYB €ro C KOpPHEM W3 3eM/IKM, MOMECTMM B 6aHKy C
BOZOW, rae 6bUIM PacTBOPEHbl BCe HYXKHbIE /11 PacTeHUsl MUHepasibHble
BelllecTBa. PacTeHMe 0T 3TOr0 HUCKO/IbKO He U3MeHUTCcsl. COBEPLLEHHO
VIHO/ MonyumnTcsl pe3ynbTaT, ec/iM KOpeHb pacTeHus 6yaeT HaxoaumTbes
B umncToii Boge. MNpy TakKoM OMbiTe pacTeHue MnoruéHeT.
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NTak, pacTeHuio Hy)xHa Eoga U MuHepasibHble BELLEecTBa, KO-
TOpble MOrMoWaKnTcs KopHem K3 3emnun. MNMpPOHMKas BHYTPb pPacTeHus,
BOAA BMecTe C pacTBOPEHHbLIMU B Heil MUHepas/lbHbIMM BeLLLecTBaMu [BU-
YKeTcs BBepx Mo cTe6/1t0, MoAHUMAsiCb MO 0Co6bIM Tpy6ouKam WM co-
cyfam. VHTepecHo, 4TO cocydbl, MO KOTOPbIM ABWXKeTCS BOAA C PacTBo-
PEHHBLIMM B Hei CoNsIMU  He BETBATCA, a UAYT NPSIMO BBEPX LESbIMA MyY-
Kamu. Takum o06pas3om, MOrfolleHHble HeopraHM4yeckMe BellecTBa
KpaTtyailuum nyTem AOCTUralwT NUcTbeB. CnefoBaTesibHO, B JINCTbAX
cobupatoTcss Takue 3/1eMeHTbl, KaK KMWC/0pod, BoAopod, a3oT, Kaswid,
HaTpuii, Kanbumii N gpyr. MNpuvHMMas BO BHMMaHWe, 4YTO B COCTaB pa-
CTEHUs1 BXOAP-T, INaBHbIM 06pa3oM, KUC/0pod, BOAOPOA4, a30T U yriepoa,
UTO PacTeHUsl, KaK M XKMBOTHble MOCTENEHHO pa3pyLualTcs, NOHUMAaeM
Heo6X04MMOCTb [Ns1 PacTEHUS Ha3BaHHbLIX 3/IEMEHTOB. Tepsis B XKU3HU
3M1eMeHTbl CBOEro Tesla, Pan TOl >Ke XKU3HU, pacTeHWe [O/HKHO UX Mo-
flyyaTb BHOBb. [103TOMY MOr/IOWEHME W3 3eMAM HeopraHuyeckmx Be-
LLecTB npeacTaBnsieT AobbiBaHWe CPEACTB K XXU3HMU.

MonlyyeHHble M3 3eMIN MaTepuasibl, KakK CKa3aHo, COCTOAT TOMbKO
M3 Tpex FNaBHbIX 3/1IEMEHTOB: KMWC0pPoAa, BOA4opoAa M asoTa, a cfiefo-
BaTesIbHO, SIBASIIOTCA HeAOCTAaTOUHbIMM CPeACTBaMU A1 pacTeHusl. Ecim
TEeNo pacTeHUsl COAep>XUT KUC/opod, BOAOPOA, a30T W Yrnepog—aTu
yeTbipe 3MEeMeHTa, TO W MNUllla PacTEHUsI HEMpPemMeHHO [A0/HKHA MMEeTb
Bce ueTbipe anemeHTa. OAHaKo, M3 3eMAIN pacTeHMe MoslyyaeT TOo/IbKO
Tpu anemeHTa. OTKyfAa OHO GepeT HegocTawlWwii yrnepoa?

B To Bpems, KaK pacTeHWe WU3BMEKAET OAHW 3/IEMEHTbl M3 3eMNM,
OHO >Ke MorfowaeT HegocTalWMii yriepog M3 Bosgyxa. [eno B Tom,
4YTo CBOGOAHOrO yrnepoga B BO3f4yxXe HeT, HO 3aTo B HeM ecTb
YINEKUCTbIA  Ta3— coeauHEeHWe yrfiepoga UM Kuciopoga. BoT  aToT
YINIEKUC/BIA Ta3 1 MorfoliaeT pacTeHue.

JlaBHO M3BECTHO, UYTO YINEKUC/bIA ra3 MnoraowaeTcs TO/bKO 3e-
NleHbIMU pacTeHMAMMW, FNaBHbIM 06pa3omMm, UX NucTbamu. OTcloga, Hago
nonaraTb, YTO B JIMCTbSAX HaXoAATCA Kakue TO Tena, nputArawowme K
cebe yrnekucnbli ras. [elcTBUTENbHO, UcC/AefoBaHWE O0OHapPYXXU/0 B
HUX MHOXECTBO TBEPAbIX 3EpPHbILIEK, OKpPALUeHHbIX B 3efeHblA LBeT.
3epHbILLKN 3TU Ha3blBalOTCSA X/I0POU/INIOBBIMKY, a OKpalluBawLliee KX
peLecTBo— xs0podunasiom. OH fierko M3BfieKaeTcs U3 NUCTbEB, Hanpwu-
Mep, CNUPTOM. Tak, ec/M B CTK/ISIHKY CO CMUMPTOM HabpocaTb 3eMeHbIX
NINCTbEB, TO CAMPT OKpallMBaeTcsa B 3eMeHblil LBeT, a N1McTba obecuBe-
ymBarTca. TakmMm 06pa3oM, 3esieHast Kpacka NUCTbeB 06’'sicHseTcs
LBETOM XJ/I0POPUIIMIOBLIX 3EPEH.

CaenaHHble U3 3efieHbIX PacTEHWU BBLITSXKKM X0podusina MHOro
pa3 uccnefoBasiNCcb, 0GHAPY>XUB C/I0XKHbIA B XMMWYECKOM OTHOLUEHWUM
coCTaB. 3ameyaTesibHO, UYTO X/10PoUI/T MPU U3BECTHbIX YCMOBUSAX, a
WMEHHO Ha CBeTy >afHo norsouiaeT YrAekKucnblii ras m pasnaraeT
ero Ha cocTaB/isiolWlMe 4acTu, W3 KOTOPbIX Yrnepoa ocTaetcs B
pacTeHUW, a KUCIopPoA BblaensieTcss o6paTHO B Bo3dyx. [lorsouie-
HVWE W pasfioXKeHue YrNeKnUcsoro rasa ecTb HECOMHEHHO XMMMYeckoe
ABMleHNe, CcoBeplUalollleecsl TONMbKO Ha cBeTy. YeM 6osblle CBeTa,
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TeM ObICTpee MAeT pas/ioKeHMe M HaobopoT. BOoT nmovyemMy B COMTHEYHbIE
OHU pacTeHUs nornowakwT 6onbule yriaepoga, Yem B AHW MacMypHble,
a HOYbK Yrnepoj He MOrsowlaeTcsi BOBCE.

TakyM 06pa3om, Npy MOMOLLM XN0POhUINOBBLIX 3epPEH pacTeHue
po6biBaeT cebe yrnepoa. OueBMAHO, B pacTeHUM cobuparTcs Bce ase-
MEHTbI, COCTaBMsOLWMe ero Teno. WTak, ¢ ogHOM CTOPOHbI, pacTeHue,
KaK >XMBoe co3faHue, TpaTUT CBOW 3/IeMeHTbl, C. ApYyroi— nosy4vaer
MXx 06paTHO M3 BO34yXa WU 3eMIN.

Mepes HamMu, KOHEYHO, OAWH M3 MOMEHTOB MUTAHUS PacTeHUs.
Kak >XMBOTHble 6epyT MuLLy M3 OKpy>XXallLlen cepfbl, TaK nocrtynakwT
M pacteHuss. M Tam, n 34ecb Nua [0/XKHA COCTOSATb M3 TeX [/1aBHbIX
3/71eMeHTOB, KaKux o06pasoBaHO >uBoe Teso. [uMTaHMe TOro wm
Apyroro cyuiectBa NpeAcTaBAsieT OUeHb C/I0XKHOe siB/ieHWe. [JaBHO B Mu-
TaHUWM pasnmMyalT TPWU [MlaBHbIX MOMEHTa: MNPUHATME nuwy, obpa-
60TKYy ee M ycBoeHWe. B OTHOWEHWM MNepBOro MOMEHTA, MPUHATUSA
MUK, MEXAY PacTeEHUsIMU U XXUBOTHbIMW HabnwoAaeTcss U CXOACTBO, U
paznuuve. CXOACTBO BblpaXkaeTcsi B TOM, UTO >XMBOTHOE U pacTeHue,
OeACcTBUTE/IbHO, 4YepraeT WM MPUHUMAeT U3 OKpy>Kallleid npupoabl
Ons noAdep>KaHusi CBOEro CyLLeCTBOBaHMUS pa3Hoo6pa3Hble BellecTBa.
Bonblle TOro, CKOMib HU pa3Hoobpa3Ha MuLla, HO Y >XXUBOTHbIX U pa-
CTEHWI OHa COCTOWUT BCeraa M3 OOHUX U TeX >Ke 3/IEMeHTOB — KUC/0-
poga, BogopoAda, yriepoga M asoTa.

Kpome cxoAcTBa B MNPUHATUM MWLM MEXAY >XUBOTHbIMU WU pa-
CTEHUAMU 3aMeyvaeTcsl pasnuuuve. Tak, >XXMBOTHble 6epyT Mnully B BUAe
roTOBbIX C/I0XKHbIX COeANHEHUA— OPraHNYeCcKMX WM >KUBbLIX BeELLECTB,
pacTeHUs Ty >Ke NuLly NPUHMMAKT BBMAE MPOCTbIX HEOPraHUYecKmX co-
eANHEHN— BOAbI, YI/IEKUC/I0TO rasa M MUHepasibHbIX BellecTB. CTasio
ObITb, XXMBOTHbIE B (DOPME C/IOKHbIX COeAVUHEHUI MosyyarT BMecTe
yrnepog, BOAOpoA, Kucnopoa v asoT, pacTeHWsi, HaobopoT, wu3BNe-
KalT 3TW 3/1IeMeHTbl MOPO03Hb. MMOHATHO, YTO Y >XMBOTHLIX MuLA Mo-
nagaet B Tesl0 OAHOW [0OPOroi, oAHUM MyTeM— 4yepe3 poT, Yy pacTe-
HUA OBYMS NyTAMW— 4yepe3 KOpeHb U nucT. Kak Tesno >XMBOTHOrO
OKa3blBaeTCA MPUCMOCOGNEHHBIM K A00bIBAHMIO MULLM, TaK >Xe TOYHO
N Teno pacTteHMs. TOCMOTPUTE Ha Kakoe XOTUTEe >XMBOTHOE U Bbl
yBUAMTE, UYTO BCA ero ¢opma, Becb ero BuWA CBUAETE/bCTBYET 0 NuTa-
HUKW, KaK 6bl HM 6blna pasHoobpasHa (hopMa >XMBOTHOro, oHa Bcerga
3aHUMaeT B 06LeM HeboMblUY MOBEPXHOCTb, MpuUYeM poT, Kak npa-
BWI0, Bcerga BbIHECEH [afieko Brieped. OTO TaK ecTeCcTBeHHO. Kak Mo-
XXeT ObiTb MHaye, ecny BCS NULLA >XXMBOTHOFO MocTynaeT, B G0/bLUVH-
CTBe cNny4yaeB, C OA4HOM CTOPOHbI, TO/IbLKO 4Yepe3 poT.

He To y pacTteHunii! BmecTo BecbMa OrpaHMYeHHOM MOBEPXHOCTH,
OHN MMEKT KYCTUCTbIN, packuancTblii BUA. Bcskoe AepeBo, KyCTapHUK,
TpaBKa B CBOEN (Popme OT/IMYaeTCss OT >KMUBOTHbIX. BbITAHYTOe Tesno
pacTeHUs1 Bcerga CW/IbHO Pacy/ieHsieTCss WM pasBeTB/ISIETCA Ha MpPsiMO-
MPOTMBOMOJIOXKHbLIX KOHLLAX, OTYero rnosy4vyaeTcsd CBEpPXy W CHU3Y
OrpoOMHasi MOBEPXHOCTb. BbicumTalite, Hanpumep, 3Ty MNOBEPXHOCTb,
3aHATYI0 KOPHEM W BCEMU JINCTbSAAMU TOFO WM APYFOro pPacTeHUsi, N Bbl
nony4ynTe OrpoMHy undpy. Fpy6o nm npmbnmsutesnbHo, pake 6e3
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BCAKMX BbICYETOB, Mbl 3HAeM 06 3TOM W3 06blgeHHOM >XU3HW. [Monpo-
6yiiTe BblKOpuYeBaTb CTapyl akauuilo W Bbl yBUAMTE, UTO ee KopHu
[laneko pas3BeTB/IAOTCA B 3eM/ie BOKPYr fepeBa. He TpyaHo y6eauTbes,
4yTO AMHA TNABHOIMO M MHOXeCTBa GOKOBbIX KOpPHEei AocTUralT 4acTo
HECKOMbKNX CaXkeH. A TeHb, oT6pacbiBaeMasi MINCTbAMU [epeBa, pas-
BE He FOBOPWUT O TOWM >Xe OrpoMHOI pa3BeTB/IEHHOCTU pacTeHUs- cBep-
Xy? Bce 3T0, KOHEYHO, TakK. W ans Bcero aToro HeT Apyroro o6'iic-
HeHVs, KaK TO/IbKO TOro, UTO pPacTeHUs MPUHMMAaOT MNULLy W cBoe-
06pa3HOM BWAE, YTO OHA He C/IOXKHA, a MpocTa, YTO 3/IEMEHTbl NAM
He cobpaHbl BMecTe; HO pas3bpocaHbl, pacrblfieHbl B BO3AyXe WU 3eMie.

OTciopa, camo coboii, HaMeyarTca U ABa MyTW MOCTYMNJIEHUS Mu-
WM B pacTeHue, U 06’ACHAIOTCA ero MPUKOBAHHOCTb W MpHKpenseH-
HOCTb K MecTy. Takum o6pa3om, pacTeHue, Mofo6HO >XUBOTHbIM, yAu-
BUTE/IbHO MPMCNOCO6/IEHO K MPUHATUIO MUy, >KMBOTHbIE, KaK Mbl
3HaeM, Bcnej 3a NPUHATUMEM ee, MoABepraiT nuwy (OU3nKo-xumuye-
cKkoii O6paboTKe BHYTpPW CBOEro Tesia, MOCPEACTBOM 0CO6bIX MuLieBa-
pUTENbHbIX XWUAKOCTEN. B pe3ynbTarte nuwa pacnagaeTcd Ha MpocTbie
coefuHeHUs, Npy 3TOM BblgensieTcsa Tenno. KakoBa cyabba nuwm, no-
rNOWEeHHON pacTeHnem? WccnegoBaHMs B 3TOM HarpaB/ieHUM MOKa3bl-
BalT, UYTO TYT COBepLUaeTCAd HEeUTO MHOE, YeM Y XKUBOTHbIX. B camom
Jene, Bce MOr/IOWEHHbIe pacTeHMEM BeLeCTBa, KaK YrMeKuUcnblli ras,
BOJ4A U MUHepasibHble COMKU, COBMpalTCa B SINCTE U 34eCb U3 MPOCTbIX
HeOpraHM4YeckKnx COeAVHEHWI, MOA4 BAVWSHMEM XJlopodusia npe.pa-
LWaTCca B CNOXHbIM opraHu4veckuin maTtepvan. Bo Bpemsi aToli paboTbl
xsio0poduisia NPONCXOAUT MOr/IOLLEHME COJTHEYHOro Tenja M npeBpa-
LleHWe ero B CKPbITYH 'XMMWUYECKYIHD 3HEpPruto, HakonsjasemMyw B
opraHuyeckom BellecTBe. CoBepllaeTcsl 3T0O TaKMM 06pa3om: cHadasa,
npy MNOMOLM Xflopohuana passaraetcss YriaeKucablii ras, npu 3Tom
yr7iepos ocTaeTcsl B JINCTe, a KUC/0POA BblaensieTca B Bo3AyX. [Jdasiblue
yrnepog, nof BAUSHMEM TeX >Xe MPUYMH, COeAUHSIETCA C npuTeKatLlel
ciofa BOAOM M MnpeBpaliaeTcs B OpraHMYeckKoe BeLLecTBO— Kpaxmasl, a
3TOT nocnegHuin B caxap. Kpaxman u caxap NpeacTaBAsiOT yyXKe C/0XK-
Hble Tefa, cocTosiue W3 yrnepoga, Kucropoga w Bofgopoja, a Mo-
TOMY HasbIBaloTCcs yrneesogopogamu. lo3xke K yrneesojopogam Mpuco-
eflMHsleTCca a30T, Monajawlmii B pacTeHUEe B BUE MUHepasibHbIX COMEN.
OT coeIHEHMS TyNeBOAOpOAa C a30TOM 06pa3ylTCcs camble CMOXKHbIE
OpraHM4yecKue CoefUHEHUs!, Ha3biBaeMble Gesikamu.

Bce 3TU yAUBUTENIbHO CMOXHbIE MPeBpaLLeHUsT HeopraHU4ecKux
COefIHeHUIA B opraHnyeckue NMpoucxoasT B nucTe. Mo cBoeMy xapak-
Tepy 3TU MpeBpalleHUs1 NPeacTaBAsiOT HM YTO MHOE, Kak Lenb nocne-
[loBaTe/bHbIX COeAMHEHU, 06pa3yoWNUX M3 MPOCTOro CMOXHOE BeLle-
CTBO. TakuMm 06pa3om, ec/iM y >KMBOTHOrO Bc/iefd 3a MPUHSTUEM MULLM
crielyeT ee passfioKeHMWe, TO y pacTeHus Aeno 06CTouT MHade. Muwa He
pasnaraeTvcs, a Hao6OpPOT, CKMaAbIBaeTCA WU coeAuHseTcs. Ha nepBblii-
B3r/M1A4 3TO CTPaHHb VI HenoHATHO. OfHaKo, ec/in paccy»aaTb Cepbes-
HO, ecnM BayMmaTtbcs T/ly60KO B CyTb fena, To cTaHeT MOHATHOI aTa
C BUAY CyLlecTBeHHasi pasHuua.
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[leno B TOM, 4YTO >XMBOTHOE MOJly4yaeT MNuLLy B FOTOBOM, C/10XK-
HOM BWfE, B Hell ecTb BCE, UYTO HYXXHO eMy A/l XXU3HU— U YI/1epog,
KuUcnopoa, BoAopoA, as3oT, W OrpoMHble 3anacbl Tenaa. YTobbl
nonyuunTtb [lepeyvciieHHble 3M1EMEHTbI U 3HEPru, Takas nuuwa B Tene
YKMBOTHOF0 A0/DKHA 6ObITb pa3pylleHa. Y pacTeHui aesio 06¢ToUT co-
BCEM He Tak. TyT nuwa BXOAUT B Tesl0 B BMAe MPOCTbIX HeopraHu-
YEeCKUX COEAWHEHWI, pasnaraTb WX He MNpuxoguTcs, TaK Kak
OHM [A0CTaTOYHO NpocTbl M GefHbl 3anacamu Tenna. B Takom Buge gns
pacTeHuWii nuwa HenpurogHa. [pexae 4Yem nMoTpebnATb, Hago ee
KakK TO W3MeHWUTb, o6paboTaTb, cAenatb MOXO0XeW Ha MUy >XUBOT-
Horo. [pyroro ucxofa HeT MO BMO/HE MOHATHOM MpPUYNHE— NULLA.
OO/MKHa 6biTb TOW TOMKOM, KOTOPOW paboTaeT MallvHa opraHusma. A
M3BECTHO, YTO rOPHYMMU BeLLeCTBAMU SBASAKTCA MaTepuasibl OpraHu-
yeckune, MHa4ve roBopsi— CMI0XKHbIE COEAMHEHUS.

MNTakK, 4To6bl MOr/OWEeHHbIE PacTEHUSAMU HeopraHuU4veckue Bele-
CTBa MOrnyM 6bITb MOJIE3HbI, OPraHM3M MPUHYXKAEH MNpeBpaTUTb UX B
BellecTBa opraHuyeckme. TakK u npoucxoauT. COOGCTBEHHbLIMWU Ccpef-
CTBaMW pacTeHue CTPOUT M3 HeOpraHUYecKMX BeLLEecTB opraHuyeckue”
M Bce 3TO, KakK Mbl 3HaeM, cOoBepLUaeTcss C MOMOLLbI0 Xjopoduina.
TakK KakK opraHumyeckme coeguvHeHUs o6pasyloTcsa B pe3ynbTaTe Mo-
c/iefoBaTesIbHON0 C/I0XKEHUSI— COeAVHEHNST, HEOPraHUYeCcKNX, N TakK Kak:
npu 3TUX COeAUHEHUSIX MPOUCXOAUT MOrMOWEeHWe Tenaa, SICHO, Mnovemy
opraHM4yeckue BeLlecTBa OKasbiBalTCA 6oratbiMy  TernsioMm. Takum
o6pa3om, pacTeHusi, B TepBYyK rO/I0BY, [Or/I0LWEHHbIe BeLlecTBa
cobupaloT, cknagbiBaloT M MNpeBpallalT UX B COegUMHEHUS, MOA06HbIe
cBoemy Teny. CpaBHMBasA elle pas CyabOy MULLM XUBOTHbLIX U pacTeHui
B MOMEHT, C/leylOLWNiA ceilyac e 3a NPUHATMEM ee, BUAWMM, YTO 3[ecb
HeT HUKAaKOro CXO0ACTBa, a Haob0poT, Y XXMBOTHbIX U pacTeHUn obHa-
PY>XMBAKTCA MNPSIMO MPOTUBOMOJIOXKHbIE SBMEHWS.

KakoBa fanbHeillas yyacTb MWLM Y pacTeHMsA? YCcTaHOB/EHO,
uTO, BC/eA 3a CO34aHWEM OpPraHMYeckKMX MaTepuasioB, OHW TYT e Mo-
KngawT CcBOK sabopaTopuio— NUCT U N0 0cobbiM TpybKam wmnm cocy-
Jam nepemellalTcs BO BCe 4acTu pacTeHusi. Ha nyTsax cBoero cne-
[OBaHUA OpraHU4YeckrMe MaTepuasibl pPacnbUIATCH, paspyllanTca noj
delicTBMemM pcobbix B030yauTenei, BbipabaTbiBaeMblX pacTeHUsAMU. TyT,
04YeBUAHO, COBEPLUAETCHA TO XKe sIB/iIeHMe, KakKoe Habnwgaetca B nulle-
BapuTe/IbHbIX OpraHax >WBOTHOro. [elcTBUTENbHO, C/0XKHas nuua y
XXMBOTHOr0 obpabaTbiBaeTcsd 0COObIMW  MULLEBAPUTENBHLIMU  COKaMMU,
noA B/MSIHMEM KOTOPbIX OHa pasnaraetcd. Kak ycTaHOB/EHO, 3Twu
COKM cofepXaT B cebe C/IOKHee B XUMWYECKOM OTHOLUEHUW Belle-
cTBa, HasbiBaeMble epMeHTamu. CnoBo (epmeHT o3HayaeT BO30y-
antens. B HacTosiuiee BpeMsi M3BECTHO OYEHb MHOr0 pa3Ho06pa3sHbIX
thepmMeHTOB, BCE OHW 3amMeuyaTe/lbHbl TeM, UYTO CBOMM MPUCYTCTBMEM
06yCcnoBAMBAKT passioXkeHne Apyrux Tesl.

To, 4TO coBepLlaeTCs Y >XMBOTHbIX, MPOUCXOAUT TakXe WUy pa-
cTeHuUiA. Muwa noA BAUSIHMEM 0cOo6bIX (DepMeHTOB pasfnaraeTca U TyT
>)Ke W3 Hee BbIAENSETCA CKpbIToe Tenso. Takmm o06pas3om, y >KUBOT-
HbIX M Yy pacTeHUA B NUTaHUM HabnwpaeTca obliee sBNeHWe— pas3sio-
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XeHue. Bcneg 3a HUM pacTeHVe HauMHaeT ycBamBaTb 3/1EMEHTbl pas-
JIOOKEHNA W BblOENAET N3 cebs HEHY>XHbIe OCTaTKI/I—yFI'IeKVICI'IbII‘/JI ras

n Boay.

N 30ecb MeXAy >XUBOTHbIMU M pacTeHUsSIMA HeT HUKaKoii pas-
HALUbL. HO 0 KakoM pasuuMM Mbl FOBOPWUN BHadane? [eno B TOM,
YTO B MWUTAHUU >KWUBOTHOTO pPasINyalT TPU T[/laBHbIX MOMEHTA:
NPUHSTUE MWLM, Pa3/IOKEHWE W YCBOEHWE ee, Uce 3TU TPU sIB/IEHUS
nocsiefloBateslbHO MPOTEKAT OfAHO 3a APYrMM, U B CyMME COCTaB/si-
0T O4HO C/IOXKHOE sIB/IeHNe— MUTaHWe. Y pacTeHuin Takxe Hab6/o-
[JaeTcs MpUHATUE MULLM, Pa3/ioKeHMe U YCBOeHWe, HO KO BCEM 3TUM
TpeM SIBMIEHVSIM MPUCOEAMHSIETCS elle OAHO, KakK 6bl 4yeTBepToe. Tak,
NPUHATYI0 MULLY pacTeHUs He pasfnarailoT TYT >Ke, a MNpeasapuTesibHO
roToBsIT, U3 Hee MoJo6Ue CBOeMY BELLECTBY M TO/IbKO MoC/e 3TOro
nocTynaeT TakXe, Kak >XXWUBOTHble. CriegoBaTefibHO, NUTaHiie pacTeHus
COCTABMAETCA U3 CMEAYLWNX MOMEHTOB— MPUHATMA MWLM, MPUTOTOB-
JIeHUs1 U3  Hee HaCTOAWMX MULLEBLIX MaTepuasioB, PasfioKeHUsi U
YCBOEHUS.

CpaBHMBasA Terepb MNUTAHWE >XXMBOTHOIO W PACTEHUSA, CKaXKeM,
UTO B HeM, [elAicTBUTENbHO, ecTb pas3nuume. Ho kakoe? He kKa-
XKEeTCA /I, UTO pas/inume He CyL,eCTBEHHO, YUTO OHO OTHOCUTCHA He K
rNaBHbIM CTOPOHaM MUTAHUA, a BTOPOCTEMEHHbIM, NpeABapPUTENIbHBLIM,
YTO pas/inyuve yc/ioBHOe, a He HacTtosuiee?! Tak OHO eCTb, Ha camMoMm
gene. Korga mpacteHue norsowiaet mM3 BO3dyxa WM 3eMIM HeopraHwuye-
CKue, CoOeNHEHNA, Mbl TOBOPUM, 4YTO OHO NpuHMMaeT nuuy. KoHeuHo,
3TOo Tak. Ho pa3Be 3TO HacTosilaa MNuuia, pasBe B Hell coaep XXutcs
BCe, UTO Tpebyetrca oT nuwmn? OTHIOAb, HeT! CKopee 3TO pbIX/ble,
Cbipble, MPOCTble W elWe Malo NPUrofgHble Ana MUTaHUA MaTepuasibl.
[alite nx >XVMBOTHOMY W MOCMOTpUTe, 6YAEeT /M OHO WX MOTPebnATb.
MoHATHO HeT! TakXke He MOXKeT MNoTpebnATb Mx pacteHue. Ho, B 0T-
NvuMe >KMBOTHOI0, pacTeHMe 3TU Cbipble MULLEBbIE MaTepuasibl Mnpespa-
WwaeT B HaCTOALWYI MUY, TaKyl >Xe roTOBYK W TOAHYH AN nura-
HUSA, KaK nuuia >XUBOTHbIX. B 3TOM BCA CyTb fAena, BCe OT/INUNE MEXK-
4y pacTeHUsIMU N XXUBOTHbIMU, OT/INYME, 06’ ACHAOLWEeecs pa3HbIMU 0CO-
6eHHOCTAMM OpPraHM3MoB.

TakK, >XMBOTHOE MPUHMUMaET Muuly B BuAe FOTOBbIX oOpraHuye-
CKNX BeWwecTB, paCTeHnA caMun MNMpuUroToB/IAKOT OpraHM4YecKmne BellecTBa
N3 HeopraHM4eckKux COE,CI,I/IHeHI/IVI. CMmbIcn aToro OANH— Oo4YeBMAHO, pa-
CTEHNA W >XNBOTHbIE I'IOTpe6I'IFHOT TOJ/IbKO oOpraHun4yeckue BellecTBa,
TOJ/IbKO OHW ABJIAKOTCA HaCTOFILIJ.eVI I'IVILLI,EIZ n TO/NTbKO, KOrga OHW €ecCTb,
CO6CTBEHHO, HayMHaeTcs camMo MNUTaHue. Tenepb Mbl NpuxoAuMm K 3a-
K/TNYEHWIO, YTO CYWHOCTb NMUTaHNA Y >XXUBOTHbLIX N Y paCTeHMVI oan-
HaKoBa, 4TO OHa CBOAUTCA K pPas3jiookKeEHUK W YCBOEHUIKO oOpraHumn4ye-
CKNX BeLWecTB. OcTasibHble MOMEHTbI B AB/IEHUM NUTaAHUA Haao
npusHaTb He CyLLeCTBEHHbIMW, a TOJ/IbKO MOAroToBUTENIbHbIMU. K HUM
cnenyetr OTHECTU— MPUHATUE TOTOBbIX OpPraHUYEeCKMX BELLECTB Y XKWU-
BOTHbIX, nornoweHmne HeopraHM4yecKmMx BeWeCTB pacTeHnaAMn wun npe-
BpauleHne wux B opraHmM4yeckue.
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BoccTaHOBMM B MamsiT B 06WMUX "depTax MUTaHWe pacTeHui.
Byflyun XMBbIM TefloM, pacTeHWe MOCTOSIHHO HyXaaeTcs B MNULLE, ApY-
MKW C/loBaMK, B TaKUX BELLECTBAX, M3 KOTOPbIX OHO MOCTPOEHO. 3TU
BELeCTBa AAlTCS PacTeHU0 He MPsIMO roToBbiMU. CocTaBHblE MX ya-
CTU pacTeHWe npeaBapuTesibHO cobMpaeT W3 OKpyyKalolielh npupoapbl
npv MOMOLWLM KOPHSI U JINCTA, @ MMEHHO— KOpHEeM pacTeHue. Morsio-
LaeT U3 3emMAN BoAy M MUHepasibHble COMU, a JINCTOM— YI/IEKUCIbIN
ras. M3 Bcex 3TUX HeopraHnyeckuMx BELLECTB, MPeACTaBASIOLNX TO/b-
KO Cbipble MaTepuanbl MWW, pacTeHWe co3faeT opraHuyeckue Bellle-
CTBa, TO-eCTb caMy nuwy. MpeBpalleHne HeopraHW4YecKnux matepuasioB
B OpraHMyeckue CBOMCTBEHHO TO/IbKO 3e/leHbIM pacTeHusiM. 3To
3ameyvaTeslbHOE CBOWCTBO pacTeHWii 06’AcHAETCA 0CO6EHHOCTSAMU TOTO
BELLECTBA, KOTOPble COAEPXKUTCS B HUX M Ha3biBAETCS X0POUMIIOM.
MpuroToBneHHylo cebe MuLly, pacTeHWe TYT e pas/jaraet npu mno-
MOLLM (bepMeHTOB. B pesynbTaTe MUTaHMsSI U3 pacTeHUs BblAensioTcs,
HakKoHel, OTGpoOCLI, COCTOSIL{ME W3 BoAbl W yraekucnoro rasa. OHU
BbIAENATCA JINCTOM, MNPUYEM BbIXOAAT M3 HEro 4epes ycTbuLa.

Kak >XMBOTHble, pacTeHUs TaK>ke AplllaT, MHaye MnorsowawT U3
BO34yXa KUCMOPOA W BbIAENAT 006paTHO Yyrnekncnbld ras. HyXHO
3aMeTUTb, UYTO AblXaHWe pacTeHW NMPOUCXOAUT Kpyr/ble CYTKU, Torga
Kak obpaTHOe sBfieHVe— YCBOEHME YI/IEKUCNOro rasa coBepluaeTcs
TO/IbKO [Heos. '

Tak nuUTalTCcs WCKMOYUTENIbHO 3efieHble  pacTeHus. WX 60/b-
IUMHCTBO, HO ecTb HEe Masio TakKuxX, y KOTOpbIX HEeT xsopodunna, a
Mo3TOMY OHWU >XWUBYT Ha CYeT >KMBbIX WIN THUIOWMUX OPraHnU3mMGB.
Tak, MHorue rpubbl SIBASIOTCA MNapasnTaMu, >KMBS 3a CUeT COKOB
YKUBOTHbIX U pacTeHuii. MprMepoM SIBASIOTCS PXXaBUMHLIV Fpu6, ronoBHSA
M Op. HekoTopble Tpubbl MOCENSAOTCS HA YMEpPLINX pacTeEHUAX Wn
YKMBOTHbIX, TakXe B 3emse, 6oratoli neperHoem. [pubbl 3TU Ha3bl-
BaloTcs— canpoputamn. K HUM OTHOCATCA: TMJIECEHb, LUAMMANHBLOH,
PbDKUK, [0XKAEBUK U Ap.

FoBOPS O MUTAHUW >KUBOTHbLIX, Mbl YXKe YNOMWHa/IM 0 TOM, 4TO
OHM MNPSIMO WM KOCBEHHO, HO 3aBUCAT OT pacTeHWil. B KakoM e
MOSIOXKEHUN HAXO0AATCA CaMX pacTeHUA? 3aBUCAT JIM OHU OT >KUBOTHbIX
WM B CBOEM MWUTAHUM OHW BMOJIHE CaMOCTOSITe/NbHbLI? Bomnpoc 3ToT
pellaeTcss NpocTo. BCnoMHUTE, Kakue MuLieBble MaTtepuasbl normouiaeTt
pacTeHue. Mbl 3HaeM, YTO HAacCTOsIY MULLY pacTeHUst CTPOST K3
BOAbI, YI/IEKUC/ION0 rasa W MUHepasibHbIX BellecTB. OTKyga 6epeT pa-
CTeHMe 3TV HeopraHu4yeckue martepuanbl? M3 okpyyKawlieii npupogpl,
oTclofa MOCTOSIHHO YeprnalTcs nuleBble maTtepuansl! BcnoMHUM ganee,
UTO Te BellecTBa, KOTOpble pacTeHWe 6epeT U3 OKpyXKawllei npu-
poAbl, >XKWUBOTHOE, Hao60opOoT, BbiAENSIET B Ty K& npupody. Takum
06pa3oM, Hy>KHble [ pacTeHWin BelllecTBa B MPUpPoAe He MccsiKaloT,,
a C HAMM He MpeKpawaeTcss >XU3Hb pacTeHUin. )XUBOTHOE MNPSIMO MAn
KOCBEHHO MMWTAlTCS PaCTeHUSIMU, OTUYEr0 He MepeBOAATCS TakKXKe >KU-
BOTHble. CnefoBaTe/lbHO, YXMBOTHble 3aBUCAT OT pacTeHuil, a pacTe-
HUSI OT >XUBOTHbIX.
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MpuHUMasi BO BHUMaHWE TaKyl KpPYroByl 3aBUCMMOCTb opra-
HN3MOB, HeNb3sl He CcorflacuTbCs C TeM, UYTO pacTeHUs Bce e 6osee
CaMOCTOATE/IbHbI, YeM >XUBOTHble. Eciv 6bl norm6am Bce pacTeHUs Ha
3emMsie, TO HEMeA/IeHHO YMep/n 6bl U BCE XXMBOTHble. He To mpown3oLwsnio
6bl B 06paTHOM cfiyyae, Korga norménam >XUBOTHble. PacTeHus cyuie-
CTBOBa/IN Obl HEKOTOpPOE Bpemsl, MOKa MM XBaTW/0 Yr/IEKUC/I0ro rasa,
BOAbl M MWHEpPasIbHbIX BeLecTB. 3anacbl 3TUX MaTepuasioB B mnpupoge
He 6eCKoHeYHbl. B KOHLle KOHLO0B C/Iy4ynsocb 6bl CTpaHHOe SB/eHWe—
BCe 3amacbl 3TUX BELLECTB M3pacxofoBanucb 6bl Ha co3gaHme 6Gecko-
HEYHO 60MbLIOr0 KOSIMYECTBA pacTeHWil, KOTopble B pe3y/ibTaTe
nornésim 6bl roNI0AHOM CMepThHo.

NTaK, XMBOTHbIE W PacTeHWsi, paau MornosiHeHUs ce6si, o6HOB/Ie-
HUSA, KOpoYe— XKM3HMW, HYXKAAIOTCS B OpraHMYecKux BellecTBax. B aTom
MoJSTHOE CXOACTBO MEXAY >XMBOTHbIMW U pacTeHusiMu. OfHAKO, >XUBOT-
Hble TOMbKO paspyllaloT opraHMyeckuMe BeLeCTBa, MOCTOSIHHO Tnepe-
BOASAT MX B HEOpraHW4yeckue. PacTeHUs1 TakxKe, B LieNIIX NUTaHUs, pas-
pyllalT opraHuyeckue BeLecTBa, HO OHM UX caMU FOTOBSIT U3 Heopra-
HUYECKMX CcoeauHEeHWUi. TakuMm 06pas3omM, opraHuM4yeckue BellecTBa B
npupoge He MepeBOASITCS, @ C HMMWU He MpPEKpallaeTcs U cama >KU3Hb.

M3yuyasi siBneHVe NUTAHUSI YXUBOTHbLIX W PacTeHWUM, Mpuxogum K
3aK/0YEHNIO, YTO CYLLHOCTb €ro Be3ge ogHa. Bce >XuBble Tena mno-
CTOSAHHO 06MEHMBAlOT BelllecTBa CBOEr0 Tefla Ha TakKue >Ke BellecTBa,
npuxogsMe M3 OKpY>Kawlleid nNpupoabl. YTniepoa, BoAOpOA, KWUC/I0POA,
a30T, Kak rfaBHble 3/1eMeHTbl OpraHM3Ma, HerpecTaHHO U3 Hero yxoasT
M Bo3BpawalTcsa. B aToM BeyHOM o06MeHe, KpyroBopoTe, [ABWKEHUU
OpraHMYeckMx 3/1EMEHTOB 3aK/louaeTcsl Becb CMbICA >XU3HW. BoT no-
yemMy MpaBW/bHO ByfeT cKasaTb, YTO XM3Hb €CTb 06MeH OpraHuU4YecKmx
3/1EMEHTOB WM UX ABWKeHue. B camom fene, Bedb MNUTaHMEe ecTb
0fHO W3 OCHOBHbIX, TF/IABHEMLUNX >XU3HEHHbIX SIBfIeHWA. Be3 nuTaHus
HET >KM3HW, a 3TO0 3HAUUT, 4YTO B MUTAHUWN CKA3bIBAETCSl, BblpakaeTcs
YKM3Hb MOSTHOCTLIO, A0 KOHLA.

MocMoTpUTE Ha MNUTaHWE OpPraHuU3MoB W Bbl YBUAWTE, 4YTO OT
Hauyana MU A0 KOHLA OHO COCTOUT B C/MIOXHbIX PAa3/IOKEHUSIX U coeau-
HEHUSAX OpraHnyeckmx BellecTB. Kpome HempecTaHHbIX DU3UYECKUX U
XUMUYECKNX SIBNEHNA— pa3pyLUEeHWN, BOCCTAHOB/IEHWIA, BHOBb pas3py-
LWEHNIA N TAKUX >Xe BOCCTAHOBJ/IEHWI, HUKAKUX [PYTUX sIBIEHWI npwu
NUTaHUW opraHuama He Hab6mogaeTcs. OTClOAa, XXM3Hb MOXHO Onpe-
[enuTb MHauye, APYrMMU C/OBaMM, KakK (U3UKO-XUMUYECKUA MpoLecc.

Janee, Mbl 3HaeM, 4YTO MpeBpalleHMe MUWN B XKNBOE BELLECTBO
coBeplUaeTcs B opraHM3mMaxl noMollblo crneumanbHbIX BewecTB— ep-
MeHTOB. Tak, noj BAMsIHMEM (DEPMEHTOB C/IIOHbI, XXenyfka, ABéHaaua-
TUMNEPCTHOM KULUKWU, MeYeHU W MOMXKesNyAo4YHOW >Kenesbl passaraercs
NULa Y >KUBOTHbIX. TOMbKO rMocsie 06paboTKu NUWM  hepMeHTamu
OHa CTaHOBUTCA FOAHOM ANl ycBoeHMsi. Takum 06pas3om, (epMeHThI
npeacTaBnsaoT co60il crneuuasibHble MPUCNOCco6/eHNsi, KOTOPbIMU  CO-
BepLlaeTCs r/IaBHOE SIB/IEHWE YXU3HU— NUTaHME. |
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Be3 (hepMeHTOB He MbICIMMO TakXXe NuTaHue pacTeHuii. [Moa
B/IMSIHWEM, Hanpumep, xJsopouina pacTeHue UW3BeKaeT U3 yrie-
KMC/0ro rasa LeHHenLWniA opraHnyeckuin afieMeHT-yrnepos. Crano 6biTh,
XN0pohna ABNSETCA HacToAWMM (hepMeHTOM pacTeHus. Ecam 6bl He
X10p0hUNNb, PacTeHUS He MOrM 6bl MoMyyaTb YIMIEPOA W, 3HAUMT,
rotToBUTbH A/1a cebst nuuly. 3HaueHMe X/10pohusiia B XXU3HU pacTeHui
lorpomHOo. Beap € MNOMOWbK €ro pacTeHMe co3jaeT oOpraHu-
yeckue BellecTBa M HAKOMASET B HUX OrpPoMHble 3anacbl Tensa. 3Ha-
yeHMe Xxs0pomasia OrpoOMHO U Boo6GLLE B XXU3HWU. Be3 npeyBenmuyeHus
MOXHO CKa3aTb, 4TO 6e3 xsopomnna He O6bII0 Obl CaAMOW >KU3HW.
[encTBuUTeNbHO, BCe OpraHM3Mbl O0YeHb CKOPO pasBaiuaucb 6bl, paspy-
WnIncb M BCA MNpupofa npeBpaTunacb 6bl B CMJOLIHOE Kiadbulle,
rpyay MepTBbiX BellecTB. Kakas >xankas u 6e3oTpagHas kapTuHa! Hu
04HOT0 >XWBOT0 ABWXXEHUS, HU >XXMBbIX 3BYKOB, HU MPUBBLIYHbIX KPacoK
N TOHOB, a cepasi U ofAHoo6pa3HasaA nycTbiHA! [MonpexHemMy CBeTUI0
M rpeso 6bl COMHUE, a ero TemsloM wWcnapsiiace BoAa, [ABUrasnchb
obnaka, paspyliannucb KamHU™M np. Ho Bce 370 6bM Obl MPOCTblE
ABvkeHUs. XKN3HM XKe— 3TOro C/IoKHelLlero ABMKEHUS He CYLLecTBO-
BasiI0 Obl, BBMAY OTCYTCTBMA xsiopouana. 3T0 TaK TMOHATHO, €ecnv
MPUHATL BO BHMMaHWE, YTO BCE >XM3HEHHblE SIBMIEHUS COBepLUakTCcA
pa6oToii Tensa, cogep>kallerocsd B opraHu3Max. A 3TO Ternjo CosHua,
HaKornsieHHoe XxJ/iopounanom. BoT mouvemMy, Korgja Mbl BUAMM BOKpYT
ce6a Mnos3alwlmMX ragos, netawlWMx NOTUL, pasHoobpa3HbIX Haceko-
MbIX, MPbIFALMX, XOASAWMX U APYrMX CYLLECTB, Mbl MOHMMaeM, 4TO
3TO TO/IbKO TpaTa, 0CBOOGOXJEHWE COMIHEYHOro Tersa, HaKOMJeHHOro
BekaMu xsnopogunnomMm. [BmKeHMe MapoBo3a, napoxofa, pabota ¢a-
O6pUK M 3aBOAOB .COBEPLUAETCA TAaKXXe TeM CO/IHEUHbIM TersioM, KOTO-
poe Hekorga 6bl10 3agep>XaHo xnopoduinioM. ConmHUe— 3T0 UCTOYHUK
BCEX BMJOB 3HEPIUM U MpuUUMHa XMU3HU!. OrnsiHMTECb U NOpa3MbIC/INTE
Cepbe3HO M Torga Bbl MoOWMeTe, YTO BCe CyLLecTByeT cosiHUeM. Cka-
XXEM, Bbl CXKUraeTe B MeyM ApoBa WM yronb. Bbl 3HaeTe, UTO TakKuMm
nyTem HarpeeTe reyb M B KOMHaTe 6yget Tenso. OTKyAa Bbl MOMy-
UM Tenao, Tak Hy>KHoe BaM? MMOHATHO, YTO U3 APOB W YIS, TAe OHO
6bI10 CKPbLITO U He3aMeTHO ynpsATaHo. Ho oTKyaa B yrfie n gposax B3s -
nocb Tenno? Bece oT ePora ke cosHUA, TaK Kak Yrosib U gpoBa— 6ObiBLUME
YXU3HW. BOT, ABVMXKETCS Tenera c TSHXKeNo Knagbko, 3anpshkeHHas napori
nowagein! Bbl ckaXkeTe, 4YTO Tefiera ABUXKETCS CWJON /owajfen; KoHeu-
HO, 3TO TaK, HO.0TKyga 6epyTcs cuibl y nowageii? OT ToA nNun, KO-
TOpYH OHWM MoTpebnsaT. Kakoi nuuier nutatTcsa nowaan? M3BecTHo,
4YTO TPaBOW WM CEHOM, TO-eCTb PACTEHUSIMU W, 3HAUUT, MaTepuanamm,
B KOTOPbIX X/I0POU/INIOM HAKOMJIEHO COIHEYHOe Tenso. OTO camoe
Tensio 0cBo6OXKAaeTcs M3 ceHa B Tefle fowaan 1 ABUXKeT Tenery. U Tak
Bctoay 1 Be3ge! Co/IHeUHbIM TErJjioM >XMBET YeflIOBEK, YXMBOTHOE, pacTe-
HUA N NOCKOSIbKY XM0podnnn' ero ycsamsaeT, MOCTONIbKY POSib €ro Ans
YKU3HU SIB/ISIETCS OUEHb Ba>KHOMN.

Kpome xnopodwmnna pacTeHusi obnagalT v apyrumu epMeH-
Tamun. MoAo6HO >KMBOTHbIM, pacTeEHUS TakXXe repeBapuBaldT nNuULLy
MOMOLLbI creyMasbHbIX (DepMEHTOB, BblpabaTbiBaeMbiX Tenom. Tak
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KakKk 6e3 ()epMeHTOB HM O0AHO >XMBOE TeslI0 He MOXXeT nuTaTbCs, TO
\Hajo 3aK/Il0UYnUTb, YTO MUTaHME ecTb (hepMeHTaTUBHOe sBNeHue. Ecniu
>Ke OCHOBOW >XM3HMW SIBNSIeTCA NMUTaHWe, C/1ef0BaTe/lbHO, U XXU3Hb €eClb
(hepmMeHTaTUBHOE SAB/IEHME.
NTak, NuTaHMe— 3TO OCHOBA >XWM3HU. >XMBO TO, 4YTO MNUTaeTcs,
a nuTaeTcs To, 4TO >XmBeT. OTCHOAA, MOXHO CKasaTb, YTO >KI3Hb
ecTb MuUTaHWe uinm o06MeH OpraHMYecKMX BeLLEecTB, WM, YTO BCE paBHO,
PU3NKO-XUMNYECKN MNPOLLECC OpPraHMYEecKMUX COeAVHEHWA, wn dep-
MeHTaTUBHOE SBJIEHME.

PocT eCThb CBOWCTBO KMBOTO.

KpomMe pas3gpaXkMMocTM U MUTaHWS BCEM >XMBbLIM Tenam CBOA-
CTBEHEH POCT. DTO 3HAYMT, UYTO XKMBble Tesla MOryT YBe/IMUMBATLCS
B pasmepax, CTaHOBUTbCS 60/bLUMMK. Hanpumep, 4esioBeK poxkaaeTcs
Ma/leHbK/M CYLLEeCTBOM, 3aTeM MocTereHHO pacTeT. BOT u4esioBeK—
pe6eHOoK, MOoAPOCTOK W, HaKoHel, B3poc/blii! MocMoTpuTe/ Kak Ma-
NeHbKMe UbINasATa, cobayaTa, KOTSATa M [AP. >KUBOTHbIE MOCTEMEHHO
BbITATMBAIOTCA, OKPYrASOTCA U B 06WEM fenawTcs 60MbwnMU. Kax-
[bliA OpPraHn3M Ha4MHaeT CBOK YXM3Hb Ma/leHbKUM CYLLLECTBOM M TO/b-
KO CO BpemMeHeM, MOCTerneHHO MnpuobpeTaeT 60/IbLIYI0 BE/IMUMHY.

Ecnv B3siTb MMKPOCKOM M MOCMOTPETb Yepe3 Hero Ha Karnsio
BOAbl, B3ATOM W3 JIY)KU, TO MOXHO BWAETb B Heill MHOXecTBO Mpo-
CTEAWMX WM OL4HOKMETOUHbIX cyllecTB. CpeaM HUX Mbl HEMEASIEHHO
y3HaeM 3HaKOMbIX ame6, Tydesnek W 3BrieH. Ho nocMoTpuTe, Kak
pa3Hbl MO BeMYMHE Bce 3TWU cyulecTBa! B camom pfene, kpome ame6,
3BrNeH, TydeneK OAHUX pPa3MepoB, HAXOAMM TEX K& >KUBOTHbIX Ha-
MOSIOBUHY WIN HEMHOIMM MeHblue. [lyTeM HabniogeHUss MOXKHO Yyo6e-
OWTbCS, UTO HebonblUMe 3Br/eHbl, amebbl U TydenbKu npeacTaBAsioT
MOI0AbIX YXUBOTHBLIX, YTO CKOPO WM OHW BbIPACTyT W MpeBpaTaATcsa B
TaKUX >e B3pOoc/biX MPOCTENLLNX.

BckanbiBasi 3eMJ1t0, 4acTo HaxoAMM B Hel oueHb MOse3HbIX
YKNBOTHbIX— 3eMJIsIHbIX YepBeli. ITW WHTEpecHble CcyllecTBa WMeT
KpYyr/oe, BbITAHYTOe Tesl0 3eM/INCTOr0 LBeTa, MOKPbITOE C MOBEPXHO-
CTU MOMepeyHbIMM KosleYKaMu, Ha nofobue CBepHYTOM B CTONGUK
NPY>KMHbI. YUepBM BeuyHO POIOTCS B 3eM/e 'M HUKOrga OTKPbITO He
MoKasblBalOTCA Ha ee MOBEPXHOCTU. B3pocsible [foXKAeBble WN 3eMs-
Hble YepBM MMET B A/IMHY [0 YeTBepTM apwuHa. [pu BcKanbiBaHWUM
3eM/IN HaXoAUM uYepBeil PasHOWM [A/IMHbl— MENKUX, CPEeAHMX U KPYMHbIX.
MOHATHO, YTO 34ecb HabMOAAeTCa TO XKe sB/MeHMe, KaK B Karse Bofbl.

M3BecTHO, HamnpumMep, YTO Y CaMKM PEeYHOro paka nof 6pioLLIKOM
HOCATCS MOMoAble padyaTa, BeNMuMHa KOTOPbIX BHadase He MpeBbllIaeT
KPyMHOro MakoBoro 3epHa. [Mo3)e Takue padata KpPYnHewT U elle B
BO3pacTe CaHTUMeTpa ocTalTcsA Ha Tesne matepu. Ewe nosxe .Mmoslo-
[loe TMOKOsieHMe payaT ocTaB/isieT MaTb M HauMHaeT BecTU CaMocTosi-
Te/IbHbIA 06pa3 >XU3HW. [locTerneHHO MO/I040e MOKOSIEHUE PaKoB Mpe-
BpaljaeTcs Bo Bce 6osiee M 6oMee KPYMHbIX >KUBOTHbIX. TOMbKO K
NATHaAUATM TrodaM CBOE >KM3HW  paku CTaHOBSATCA B3pOC/bIMU U
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npekpawiarT pocT. Takum 06pa3omM, pPOCT PeYHOro paka ecTb TaKoe
>XXe MOCTEMEHHOe W MnocsiefoBaTe/lbHOE YBe/IMYeHMe pa3MepoB >XUBOIO
Tena, Kak pocT amebbl, 3BrieHbl, Tydenbkn M 3eM/ISHOI0 YepBs.

OueHb X0poOLWO HabngaeTcs pPocT y HacekoMbiX. Bcem m3BecT-
Hble, Harnpumep, 6a6o4ykM KNagyT SIMYKW, W3 HWUX 3aTeM BblIyM-
NATCA 0cobble 4YepBAYKM, Ha3blBaeMble SIMUMHKAMU WA TYCEHUYKaMMU.
JINUMHKN  BHauvasie 04YeHb MasieHbKME, HO 3aTeM CTaHOBATCHA Bce
6osiblle L, HaKOHel, MpeBpalialTcs B KPYMHbIX FyceHUL,. [MocTeneHHbIN
poCT ryceHul nydlle HabnwgaTb B HeBosle, KOrja OHW BOCMUThLIBAKTCA
B 0COObIX MOMeELLeHUAX. TyT >Ke MOXHO CneguTb 3a POCTOM U ApYrux
HaCeKOMbIX.

NArywkn mevyT MKpPY B BOAY, FAe W3 Hee BbUTYM/ISATCA KpPO-
XOTHbI€ JIMYMHKK, Ha3blBaemble ronoBacTukamu. locnefHue nocTeneHHo
CTaHOBATCA 60MblUIMMU, N3 HUX 06pa3ylTCa MasleHbKMe NAryLKu,,
KOTOpble TakXXe MOCTeNneHHO CTaHOBATCA 60/bWMMU. PacTyT He TONbKO
HacekoMble W NAryLWKW, pacTyT suwlepuubl, 3MeWn, yepenaxu, NTULbI,
CYyCNMKK, 6apcykwu,. ofieHn, Bepb6/oabl, KOpPOBbI, sowaan, 06e3bsiHbl,,
Boo6LLEe BCe >XMBOTHble. PacTyT Takxe Bce pacTteHus. [MlocmoTpuTe,
KaK W3MeHUTCA MocaXKeHHOoe MasieHbKoe pfepeBUo! Y>ke udepe3 rog,
OBa Bbl €ro He y3HaeTe. BMecTo pacTeHMs C TOHKUM, KOPOTKUM
cTe6nemM, HeCKO/IbKMMW BETOYKaMW, Ja JINCTOYKaMU Bbl MOAY4YUTE Ha-
cToslllee fepeBUO C 60see TOCTbIM WU BbICOKMM CTe6/1EM, CO MHOFMMU
BETOYKAMM, TYCTO YCaKEHHbIMW NUCTbsMU. BpocbTe B 3eM/Il0 ceMeHa
KaKoro X0TUTEe pacTeHUs U Bbl YBUAWUTE, UTO U3 HMX PAHO WX MO34HO
BbIPacTyT TaKue >e OpraHu3Mbl.

NTak, Bce >MBble Tena o6nagaloT POCTOM WM CNOCO6HOCThbIO
yBe/InumBaThCA B CBOMX pasmepax. Ho pasBe 3To NpuHaANEXHOCTb
TO/IbKO >XMBbLIX Tesl, pa3Be KaMeHb, MaacT 3eMAn W Apyrve MepTBble
Tena He pacTyT? KOHEYHO, MOXET CAy4YMTbCHA, 4YTO nMaact 3emaM B
TOM WM OPYroM MecTe YBe/ANYUTCH, CTaHeT TOoJile, 4TO KamMeHb U3
Heb0/bLIOro Kycka MpeBpaTUTCS B OrPOMHYK r/biby. Ho passe 3To
pocT? UTo6bl pewnTb 3TOT BOMPOC, paccMOTpPuUM 67AmXKe, 4YTO coboi
NpeacTaBNseT POCT >XMBbIX Tesl. Bo3bMeM HOBOPOXXAEHHOro pebeHKa
M TYT e ero B3BecuM. UYepes Mecsil, ApYyron pe6beHOK 3Ha4YUTEeNbHO
M3MEHUTCA— OH CTaHeT KpynHee. [pogonkas, Takum 06pasom, crieguTb
3a yBe/nMyeHMeM pasmepa pebeHka 6yaeM MnonyyaTb HemnpepbiBHOE Mpu-
6aBneHve n B Bece. ITO 6yAeT Mpofo/mKaTbCs NpmbansuTensHo o 25
NeT, Korja pocT Yy 4esioBeKa 3aKOHUYUTCS

Tak nposiBNsieTcs pocT Tesa 4yesioBeka. EcvM K ckasaHHOMY npu-
6aBUTb, YTO MpaBWUMbHbIM POCT TpebyeT YCMMEHHOro MUTaHUs, TO cTa-
HeT MOHATHA 3aBUCMMOCTb pocTa 0T NUTaHus. [elicTBUTENbHO, pocT
BCELLe/1I0 3aBUCUT OT MuTaHusa. Ecnm pebeHKa KOPMUTb HEAOCTaTOYHO,
TO POCT MOXeT 3ajep>XaTbCs, a TO U AaXKe 0CTaHOBUTbCHA BoBce. BoT
noyemy peTei, MoApPOCTKOB, Boo6LWe fogeii MoAoabIX, HeLOCTUTLLINX
3pesioro Bo3pacTa, c/AeAyeT 340POBO M XOpOLWO NMTaTb, MHaye opra-
HM3M uUX 6yaeT nogopsBaH Hascerga. OnbIT U HabMAAeHWE MOKasblBaloT,,
UTO Y BCEX >XMBOTHbIX MNP HeJoCcTaTKe MNULLM 06Hapy>uBaeTcsl 60/1b-
lee WM MeHblliee, HO M3MesibbYaHWe. Hanpumep, ecnv mosiogast nowaj-
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Ka HefocTaTovyHO nuTaeTca W npexkaeBpemMeHHo 6epetca ansa paboThl,
OHa HaBcerga 3afiep>kvMBaeTcsi B cBoeM pocTe. ToT, KTo 6blBas1 B AepeB-
He, HaBepHO He pa3 BuAan TaKuUX MeSIKUX, HeAOopoCLUIUX soage.

Ecnn Tex nav apyrux ryceHu, Hanpumep, 6ab04km KamnyCTHULbI
BOCMUTbIBATb B HEBOsle, KOPMSI MX, KakK cnefyeT, NUCTbSMU KanycThbl,
ryceHuUbl pacTyT HOPMasibHO, B CPOK OKYKJ/ISOTCA M BO BpeMsi npesBpa-
LiarTcsa B 06bIYHbIX 6abovek. MNpyv HefoCTAaTOUHOM KOPMJIEHUU TYyCEHWL,
NINCTBAMU  KamnycTbl W3 HUX BbIXOAAT W3MEHEHHble, 6abouku. Cyuie-
CTBEHHbIM OTK/0HEHMEM Takux 6aboyek SABASETCA Manbli MX POCT Mo
CpaBHEHUD C 6aboykamu, BbiWeAWVIMA W3  TYCEHUL, NuTalLmnxcs
nydule.

Mpn HepocTaTKe MUY MesibYalT Pbibbl, UTO OT/IMYHO W3BECTHO
BCEM, KTO Masio-MasiIbCKM 3HAKOM C XXM3HbI BoA. Booblie, BCce >XXMBOT-
Hble A/11 HOPMa/lbHOro CBOEro pa3BUTUS TPeOyHT XOpOoLWero nuTaHus
BoT noyemy Kypbl, Fycu, CBUHbW, poratblii CKOT, KOpoye— Bce AoMall-
HVEe YXUBOTHbIE, YTOObl OHW BblIN NOSE3HbI, Pa3BUThbl, 4OCTATOYHO Kpen-
KN W CUMbHbI, HY>XKEH HOPMasbHbI UX POCT, @ 3HA4YUT M NUTaHUE.

Be3 Xopollero nNuUTaHUsi MJI0X0 pacTyT M pacTeHus. Hanpumep,
e 3acyLU/IMBble rofbl TPaBAHUCTbIE PACTEHMS HACTO/IbKO 3aep>XXuBakTcs
B poCTe, 4YTO efBa ycneBawT MokasaTbCsa U3 3eMNu. Bcem cenbckum
X03sieBaM XOpPOLWIO W3BECTHO, 4UTO «xse6a» OblBalOT HWU3KOPOC/ble B
nsoxue rofpl, Korga Mano Bnarn. HaobopoT, Korja BecHOW M N1eToM Bbl-
nagaeT MHOM0 JOXKAEW, POoXb, SUYMEHb, MLUEHULA U ApYrue KyJbTypHble
pacteHusi gocturalwT 6yiiHoro pocta. KTo He 3HaeT, UT0o B Takume Bpe-
MeHa BbICOTA PXXM paBHSETCA POCTy 4yesioBeka! BpocbTe B 3emM/0 cemsi
606a M Bbl yBMAUTE, UYTO M3 HEro CKOPO pas3oBbeTCHA MasieHbKoe pa-
CTeHbMLe. Ha Hawmx rnasax wu3 3eMAV MOKaXKeTCsl MasieHbKUA cTebe-
NIeK M Ha HeM TyT >e o06pasyeTcs napa MepBbIX JIMCTOUKOB. [lasiblie,
pacTeHue BbITAHeTCSA, MogHMMeTCA U3 3eMnu ewe 6onbwe. [poliget
HEeKOTOpOoe BpeMs M pacTeHue MNPUMEeT OKOH4YaTesibHble pa3Mepsbl.

NTak, pacTeHme 1 XXUBOTHOE 06/M1a4al0T POCTOM, KOTOpbIV Bceue-
10 3aBUCUT OT NUTaHUA. ECTb nula— >XUBYT U pacTyT OpraHnu3mMbl, Masio
ee— OHW YaxHyT, npossibalT. CnegoBaTesibHO, POCT OPraHU3MoOB €CTb
BHyTpeHHee sBneHne. CyTb ero TakoBa. [lornowiasi U3 okpy>xawLllei
npupoabl nuueEble maTepuasnbl, XXMBOTHbIE U PacTeHUSA B KOHLLE KOHLL0B
npeBpaLalnT UX B BeLlecTBa CO6CTBEHHOr0 Tesla. OHW, BCMIEACTBME XKU3-
HW OpPraHM3MoB, MOCTENMeHHO pa3pyLlalTCca U MoCcTeNeHHOo BOCCTaHaBNU-
BaloTCA 3a cyeT nNuWM. HopmanbHbIM NUTaHWEM CYUTAETCA Takoe, Korga
pacxopn BelLecTB pasBeH nMpuxogy. [lpyu TakoM nUTaHUW OpraHu3m
0CTaeTCsl B PaBHOBECUMW, HE WU3MEHSIETCS, HMYEro He TepsieT N HUYEro
He npuobpeTaeT. Ho Tak nuTaeTca B3POC/bIA, FOTOBbLIA U yXe cdop-
MUpPOBaHHbIA opraHm3am. Ecnu 6bl Tak nuTasicd pebeHOK, HauduHaiwllee
XUTb HaCceKoOMOe WM KaKoe-11Mb0 [AepeBLO, OHWM HUKOr4a He BbIpPOC/N
6bl, a ocTanucb 6bl B TOM >Xe BUAe, TaKMMU >XKe MasleHbKUMW HaBscerja.
HaunHawowmii >XUTb OpraHM3M MOXKeT Pa3BUTbLCA U BbIpacTU TOJIbKO
B TOM C/lyyae, eCc/in pacxof ero BellecTB 6yaeT MeHbLUe NpMxoaa, a 3To
BO3MOXXHO MpU YCMOBUU YCUEHHOro nuTaHus. Korga >kusoe Teso np~
nyyaeT 60/ble, YEM OHO TepsieT, TO U36bITOK BELLECTB OCTAETCs B HEM,
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MOCTENEHHO HaKoMasieTca, OT4Yero KOJIMYECTBO >KMBOr0 BellecTBa
yBeNnMumMBaeTcss M Teso, Kak roBopsT, pactetr. OTcioga, ecTecTBEHHO,
4TO MO/OAble, elwe He BblpocLIMe OpraHM3Mbl TPeBYHT YCUEHHOIo Nu-
TaHUs, YTO AeTM N NOAPOCTKM edsaAT MHOro, Tak KakK pacTyT.

Takum 06pa3oM, pPocT ecTb MOCTeNeHHoe pasBUTUEe, YBe/IMYEeHUE
B pasmepax OpraHmama, BC/MeACTBME HAaKOMMEHUS U3BHYTPU Bce 60/b-
LIero M 6o/blLUEro KOJ/INYECTBA >XMBOF0 BeLeCTBa. TaKoe HaKomn/eHue
XXUBbIX MaTepuasioB NpPoAaosiXKaeTcss [0 M3BECTHOro BPeEMeHW, Korga
pocT ocTaHaBnmBaeTcs. Kakue tibi >kuBble Tena Mbl HW B35i/IM, CYLLHOCTb
SIB/IEHNs1 pocTa Be3fe ofHa W Ta >e. Bciogy mornoable CTaHOBATCS B3pPOcC-
NbIMK, Manoe 60MbLWNM, MPU 3TOM YBE/IMYEHWNE OPraHM3MOB 06'SACHSAET-
Cs YBE/IMYEHMEM >KMBOIO BeLLECTBA.

Ecnun 06paTuUTb Cepbe3Hoe BHMMaHWe Ha poCcT opraHmama, To 6po-
caeTcs B [/1a3a elle ogHa BaXHas 0COOEHHOCTb, @ WMeHHO— MNpupaLleH-
HOe >XX1BOe BeLLeCcTBO Bcerga otsiaraeTcsl U3BHYTPU U BMECTE C MPEXHUM,
o6pasyeT ogHO uUenoe. He Tak pacTyT MepTBble Tesna. nact 3emnm um
KaMeHb MOryT cTaTb 60/1bLUMMU, HO POCT UX COBCEM He 3aBUCUT OT
NUTaHusl, TaK KaK OHM HMKOrga u HuMyem He nutatoTcs. CTano 6biTb,
niacT™ 3eM/IM U KameHb MO0 BHYTPEHHUM MNpUUYMHaM He pacTyT. BmecTe
C TeM, Ha3BaHHble Tena MOryT yBe/nmnumBaTbcs. MpuuMHa OKa3biBaeTcs
B TOM, YTO MNJACT 3eM/IM N KaMeHb BpPeMsi OT BPEMeEHW MOKPbIBAOTCS
nagamlymMmm Ha HUX TBEPAbIMU YacTULaMU U3 BO3ayxa. DTO HUCKO/bKO
He YAWUBUTE/IbHO: BCMOMHUTE, KaKoW Cf1oi MbUM 06pa3yeTcss Ha OKHax,
nony, mebenu, ecnn B KOMHaTe He ybupaTb HEeCKONbKO AHel. HeT Ha-
L06HOCTW AO0Ka3biBaTb, UTO B BO3AYyXe MOCTOAHHO HOCMTCS HeUCUYUCIn-
MOE KO/IMYEeCTBO pa3HO06pa3HbIX TBEPAbIX YaCTUYeEK, NPeACTaBSALWNX
OCTaTKM paspyleHHbIX Mopoa 3emMnu. BoT 3Tu yactmubl, ocepai Ha
naact 3eM1nN WM KaMeHb, 3afep>XMBaloTCs OT BPEMEHMU, HaKonnsawTcs
N yBeNMUYMBaKT pasmepbl Tena. Takum o6pas3om, nsacTt 3eMan WM Ka-
MEHb, ®*KaK 6bl pacTyT, BC/eACTBME OT/IOXKEHUS Ha WX MMOBEPXHOCTU
*HOBbLIX C/10€B.

Mpoaenaem Takoi onbIiT. Bo3bMeM yallKy M Ha/lbem ee 40 M0/10-
BMHbI BOJOM, a 3aTeM 6pocMM Tyda HEeCKO/IbKO KYCKOB CTO/I0BOA wnm
rnoBapeHHonm conu. lpu NomewmBaHWUM BOAbl CO/Ib B 4allKe CKOpPO
pacTBopsieTcs, 3a MCK/4YeHUeM HeboMbWoi bl6KK, ocTakleiics Ha
OHe. Ecnu nocrie 3TOro  0OCTaBUTb YallKy OTKPbITOW Ha HECKO/bKO
OHEN, To, BCMeACcTBME WCMAPeHUst BOAbl, pacTBOp CTaHEeT ryuie, coau
eHerge 6yAeT MomellaTbCss M OHa MOCTENEHHO HayHeT BbiNagaTb M3 BOAbl
EBnge KPOXOTHbIX KPUCTAJI/IMKOB, OCaXKAAmLWMXCA Ha TOW rbloKe, KO-
Topasi B HepacTBOPEHHOM BMWAe oOcTaBajiacb Ha AHe. [poigeT HEMHOro
BPEMEHM M Mbl 3aMeTUM, KaK [/bibKka MoBapeHHOW conu, 6narogapsi
ncnapeHuo Bogpbl, caenaetcsa 6onblwe. Habnwgas fonro 3a To XKe rbl6-
KoM, bygem o4deBMALaMWU MOCTEMEHHON0 M JasibHENLLEro ee yBenmMveHusi B
pasmepax. CnegoBaTesibHO, KyCOYeK MOBApPeHHOW COoMM N3 MaseHbKOro
caenaeTcss 60NbLUMM MNW BbipacTeT. 34ecb TaK >Xe, Kak U B Mpumepe
C Ns1acToM 3eM/IM WX KaMHS POCT Tena 06’AACHAETCA YMCTO BHELLHUMM
npMYNHaAMN— MeXaHUUYECKMM  OT/IOKEHWEM W3BHE HOBbIX BELLECTB.
Takum 06pas3om, yBe/nMUYeHMe B pasmMepax njaacTa 3em/n, KamHsS M no-
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BapeHHOl conu, npeacTaBisieT MpocToe dm3myeckoe sBreHve. [Mnact
3eM/I1M, KaMeHb CTa/In 60MbWIMMU, TaK KakK K HAM MpUCTasin HOBble 4a-
cTULbl. Tak >e Nerko, Kak OHW YBEeSIMYUIUCL, OHW NIEFTKO pa3pyLlalTCs.
Ecnnm K Kycky TecTa Mbl NMpubaBUB HECKO/IbKO HOBbIX KYCKOB, KOJ/IU-
YeCTBO MarTepvasia YBeNMUUTCA U KYCOK cTaHeT 6onbwe. TOT, KTO
6blBaN B eCTECTBEHHbIX MeLiepax Wi XoTs 6bl UNTasT O HUX, HABEPHOE,
3HaeT, 4YTO B HMX BCTpeYawTCcss Npuyyh/vBble 06pa3oBaHus, pa3bpo-
CaHHble MO CTeHaMm, MOTO/IKY M nosy neuwiepbl. OTO CTanakKTUTbl U
cTalarMUTbl— U3BECTKOBbIE HATEKW B BUAE COCYJ/eK, KOJIOHH, 3aHaBe-
COK u Ap. chopm. CTanakTuTbl NpeAcTaBASAT, BeKaMu ob6pasyrouimecs
WM pacTylime BHU3 HaTeKu, cTasiarMuTbl, HA060pOT, SABASATCSA TaKnUM
Xe o06pasoBaHMeM, HO pacTyT CHU3y BBepX. [lpoucxoxaeHue cTana-
KTUTOB W CTanarMmmtoB 06’ACHSAeTCS crefyllmMMy npuunHamn. B ecTte-
CTBEHHbIX MOA3EMeNbAX WM Mellepax, 4epes UX CTeHbl WM MOTO/0K
MOCTOSIHHO MpocaynBaeTCcs KanefibkaMu Bofa, cofepkaljasi B pacTBoO-
PEHHOM COCTOSIHUM MHOro u3BecTW. El Boja HacbillaeTcsi, Korga oHa
npo6bMBaeTcs yepes TO/ILY M3BECTKOBbIX Mopoj. MoBuclLIM Ha MOTOJIKe
WM cTeHe MeLlepbl, Karesibka BoAbl MeA/IeHHO ucrnapsieTcsl, ocTaBss
Ha MecTe BCH Ty M3BeCTb, KOTopas B Hell cogepxkanacb. pu noBTop-
HOM 06pa3oBaHUM Kanesb M UX UCMApeHuii B TexX e MecTax oT/ia-
ratTcs HOBble KO/IMYecTBa M3BECTU, Aasiblle crieAyeT TaKoe XXe sIBfieHne
M T. o W BOT, Takum 06pa3omM, BeKaMW WU TbICAYESIETUAMU, MNyTEM
He3aMeTHOro HaKoMJeHUs OT/IOKEHUI W3BECTW COo3[asincb Pa3Ho06-
pasHble CTanakKTUTbl W cTanarMmTbl. 1849 Ha X 6necTawmii Bug m
KpacoTy ¢opmM, KaxkeTcsl, 6yATO OHU co3faHbl He BOAOW, He MpPOCTbIM
HaKOM/IeHVEM MaTepuasioB, a PYKOW MacTepa, XyLOXHUKaA!

3HauuT, Korga Mbl FOBOPUM, 4YTO pacTeT MaacT 3eMav WM Ka-
MeHb, KYCOYEK MOBapeHHOW conu, cTasiakTUT, cTanarmuTt, TO pasy-
MeeTcA MpU 3TOM MNpocToe (PU3NYECcKoe SIBMIeHVe— Ha/loXKeHWe' Belle-
CTBa Ha BeLLecTBO. B 3TOM cMmbicne pacTyT Bce MepTBble WM HEOrpaHu-
lyeckne Tena. B ocCHOBe pocTa >XUBbIX Tes, NIEXNT TaKoe e (hru3nyeckoe
siBneHve. VITak, poOCT >XMBbIX U MEPTBbIX Tesl eCTb SB/IEHME O4MHAKO-
BOe, MOCKO/IbKY TO W Apyroe npeActaBnsieT U3nNUecKoe U3MEHEHMe.

OfHaKo, MeXAay POCTOM >XMBbIX U MepTBbIX Tesl HabnwgaeTca u
pasniume. Tak, poCT MepTBbIX Tes1 COBEpPLUAETCS C MOBEPXHOCTU, Moj
[JeNCcTBMEM BHELUHUX MNPUYMH, POCT >KMBbIX Tesl U3BHYTpu. Bnarogaps
MocTerneHHOMY OTJ/IOXKEHUIO C MOBEPXHOCTU BellecTBa, MepPTBble Tesia
pacTyT B 04HOM Harmpas/ieHUWN, TOr4a KaK >XMUBble, HAKOM/Issi BELLecTBO,
YBE/INUMBAKOT 3a CYET €ero CyLLeCcTBYKOLULIME 4YacTU U CTPOSAT HepocTa-
OlWmMe opraHbl, MHavYe— U3MEHSIOTCA BO BCeX HanpasfieHusx: HakoHel,
poCT MepTBbIX Ten TMpeACTaBAseT M3MEHEHMS HW BpedHble, HW TO-
Ne3Hble O/ HIAX, ABASOWMECS CNeAcTBMEM 6e3pas3/iMyHbIX O0CHOBaHWIA.
MpUUnHOI >Xe pocTa >XKMBbIX Tes SABMSETCA NMUTaHMe— CAOXHbIA (U3NKO -
XUMWUYECKUIA MNpoLecc, MNosie3Hblii 1 HeobXoamMMbliA gnsa opraHu3ma.

NTak, pocT >XUBbIX TeNn onpefesnisieTca nutaHuem. Kasanocb 6bl, 4TO

CKO/IbKO BpEMEHW OpraHM3M MNUTaeTCH WM BCe PaBHO >XMBET, CTOJIbKO
OH J0/DKeH U pacTn. OgHako, 3T0 He TakK. WM3BecTHO, YTO OpraHu3mbl
pacTyT He BCH >XXWN3Hb, a TO/IbKO M3BECTHOe BecbMa pa3Hoe BpeMms. Ha-
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MpUM., COBPEMEHHbI 4YesloBEK B cpegHeM >mBeT 75— 80 net, a pacTeTt
BCero net 25, pevyHoil pak >uBeT B cpegHem 20 feT, a pocT ero npoaos-
»KaeTcs npubnmsuTenbHo- fieT 15, KopoBa »XMBET 0KoA0 15 fieT, a pocT
ee Oantca Bcero 3 roga. Mopgo6HbIX NPMMEPOB MOXXHO MPUBECTU MHOXe-
CTBO, HO BCE OHW MOATBEPXAAKT BbICKA3aHHYK MbIC/lb, YTO POCT He
pacTarmBaeTcs Ha BCK >XXU3Hb. lNpaBga, MHOrMe >XMBOTHbIE BO B3POC/IOM
COCTOSAHMN >XXUBYT Hepgonro, Hanpumep, MOAEHKN, HEKOTOPbIE XKYKMU,
yepBn. Kak TOoMbKO poet TaKMX >XMBOTHbIX 3aKaHYMBAETCSA, OHU CY-
LEeCTBYIOT BCEro HeCKo/ibKO AHel mnu 4yacoB W normbawT. U B Takmx
cny4yasax pocT, 04eBMAHO, MPOAO/IXKAETCS HE BCH >XM3Hb, a Bcerga 3aHu-
MaeT 60nblYy0 WM MEHbLUY ee 4acTb.

Kak y >XMBOTHbIX, TaK MU Yy pacTeHWU pPoCT NPOAO/KAETCA He
BCHO XXW3Hb, @ TO/IbKO HEKOTOPY ee 4yacTb. TakK, 0AHO/METHWUE pacTe-
HUA, KaK ogy&aHuliK, 4epTomnosioxX, BacunekK W Apyrue, >XUBYT BCEro
0AHO N1eTO, a POCT MX MPOAO0/KAETCA HECKOMbKO Hedenb. Bonee gonroe
.BPEMS XXMBYT KyCTapHUKWU W pepeBbs. Mpoao/HKNTENbHOCTL 3TUX pa-
CTeHU BecbMa pasnnyHa. KyctapHuku, Hanpumep, >XUBYT AecAaTKaMu
NleT, a MHOrme gepesBbsi cyuiecTBylo!' uUenbie COTHW. Boobuwe roeops,
YXN3Hb pacTeHui 6osiee NPOAO/IHKUTENbHA, YEM XXUBOTHbLIX, KPOME TOro
pacTeHus M pacTyT [OoNnblue.

Moka Mbl He 3Haem, YeM 06’'SICHUTb, UTO YesioBeK XuseT 75— 80
ner, pak 20, kopoBa 15, cobaka 10— 15, Mmalickuii »XXykK 5, ns-
rywka 3, ofyBaHUMK HECKO/IbKO MecsaueB, a gy6 u gpyrve pgepesbsi
MHOrve coTHU neT. HeognHakoBasi MPOAOC/IKUTENBHOCTb XXU3HU Pa3HbIX
nopog OpraHm3moB 006’ACHAEeTCA, NMOBUAMMOMY, OYEHb MHOIMMW MPUYKM-
Hamu, cpegy KOTOPbIX MepBOe MeCTO 3aHMMaeT pPasHOCTb CTPOEHUA U
ob6pas >XU3HW.

[eicTBNTENbHO, ecnnM B3siTb, CKa)KeM, MPOCTEMLLIMNX >XUBOTHbIX,
KaK TydenbKy, 3BrneHy, ameby n gpyrmx, To OKaXKeTcs, 4YTO OHU ecTe-
CTBEHHO CMepTbi He MNormbarwT, a MOryT >XWUTb OECKOHEUHO [0/1roe
Bpems. BBuAy TOro, 4YTo MNpoOCTelllne opraHU3Mbl He CTapewT U He
yMUpaKT eCcTeCTBEHHOW CMepPTbio, a nmormbatwT nog BAUSAHMEM TOSIbKO
He61aronpuUATHbBIX YCA0BUA— CTUXUMU U 60/iee CU/IbHbIX OpPraHU3MoB
Mbl BrpaBe cKa3aTb, 4TO OHW 6GeccMepTHbI.

Ecnn npocTenwine opraHusmbl 06/1agaldT HeocsiabHoW CTOMKO-
CTbI0 W COMPOTUBASAEMOCTbIO, TO OHM MOI/IN 6bl CyLL,ECTBOBATb BEYHO, a
3TO 3HAUMUT, UYTO XXM3Hb B CBOMX HaYasibHbIX hopMax He 3Hasa CMepTH,
He VMefla rpaHuL, CBOEM MPOAO/KUTENbHOCTU. Takmm obpa3om, KOMO-
YEK XXMBOI0 BeLlecTBa, M3 KOTOPOr0O COCTOMUT Teno TydenibKu, 3Br/iEHDI,
amebbl o06nagaeT 6e3rpaHUYHON MNPOAO/IKUTENBHOCTBIO XXU3HK. CTasno
6bITb, >XM3Hb B cebe camoii, B CBOEel CywHOCTU, 6e3rpaHmMyHa, WU ecnu,
KpOMe MpOoCTeNLWnX, BCe oOCTasibHble OpraHmambl OrpaHuyeHbl Bpeme-
HEM, TO MAPUYMHY HaA0 WUCKaTb B 3TUX CyllecTBax.

Mpn n3yyeHmm Bcex OpraHnU3moB, 3a WckioueHuem npocTeii-
wux, 6pocaetcsa B rnasa Mx oTamumTenbHa» CNOXXHOCTb CTPOeHUs. Tak,
BMECTO KOMOYKa >XMBOro BewlecTBa, BMECTO OAHOW KNETKW Teno rua-
pbl, 4epbin, HacekKoMoOro, pbibbl, MTULbI, 4YesioBeKa, BOOOLLE BCSKOro
nenpocTenwerO >XMBOTHOFO COCTOMT M3 MHOMMX W pasHbIX K/ETOK,
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06pasyloWnux BMecTe >XXUBoe Teno. M3 3TUX KJ/EeTOK CTPOATCS pasHble

yacTU WM opraHbl, UCMOSTHSOWNE crieunasibHyl0 paboTy B opraHusme.
BckpoiiTe, Hanpumep, Teno rony6s n Bbl yBuamute (Puc. 19), uto

OHO MpeAcTaBsieT CAOXKHYI MallvMHy. Pa3o6paTbCsi B CTPOEHMU 3Tol

Puc. 19.

BHYTpeHHMe opraHbl roay6si, n—nuweBos, 3—306, —ropao, m—Irepe-

pe3aHHble TPyAHblE MbIWLUbl, kp—KPOBEHOCHbIE COCYAbl, n—J/erKne, C—

cepile, nu—TeYeHb, >k > —>KE/IE3UCTbIA >KEYA0K, >k —MYCKY/IUCTbIN XKe-

NYAOK, HrM—KULLKW, 1> — MOMKENYA0UHAs >Kefe3a, ck—C/enas KULLIKa,

nk—IpsiMasi KMLIKa, kn—KJ/10aKa, o—3afHEernpoxXo4HOe OTBepCTUE, k—Kpbl-
N0, « —HOrU.

MallnHbl, NMOHATb €€ He JZIerKo U npocTo, 4TOo 06’AAcHAeTCA YONBUTEb-
HOM ee C/IOXKHOCTbHO. |_|0,CI'O6HO TOMY, KaK AMHaMO-MalluHa, MnapoBo3
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SBMSKOTCS COOPYXKEHUSIMU, B KOTOPbIX pa3buparTcs crneunanuncTel, opra
HM3MbI TaKXXe M3y4valTcss 0cobbiMK crieymanuctamun. Eciv obpatmThbes
K TakoMy Creuuaancty, 3HaTOKY >XMBOTHbIX CO BCKPbITbIM Yy>Ke Fosy-
6em, OH MoBefaeT HamM MHOF0 WHTepecHoro. W3 ero pacckasa Mbl
y3HaeM, YTO TesI0 3TOr0 XXMBOTHOIO COCTOUT M3 MHOIMX OPraHoB, TECHO
CBsI3aHHbIX MeXAy co60l M cornacHo pa6oTawwmx. BoT, B cepefuHe
Tena NeXNT KULWEYHUK €O BCEMU MNpuAaTOYHbIMW 06pa3oBaHUSAMU— Mne-
YeHbl0, MNOMKeNyLoYHOW >Keneson. K KMWEYHUKY HemnocpeAcTBEHHO
NpUCOeAVHAETCS KPOBEHOCHAsA CUCTEMA, a C Hel CBA3bIBAKTCA OpraHbl
[ObIXaHWS, BblAENEHNS], NOM0BbIE OpPraHbl, HEPBHAsA cCUCTEMA, CKesleT, MO3r,
KOXa W opraHbl 4yBcTB. Kakoe MHOXECTBO OpraHoB M Kak 6/13Ko,
TECHO co4yeTawTCcsa OHWU Mexay coboto! Lpy>KHoW paboTo Mx npogesbi-
BaeTCcs BCA >XXU3Hb rony6s. KulleyHMK obpabaTbiBaeT M BapuT nuLly,,
npeBpallas ee B MUTATE/IbHYH >XUAKOCTb, KoOTopas 3aTeM nepe-
JaeTcs B KPOBEHOCHYH  cucTeMy. 3pecb nuTatesibHas  XXug-
KOCTb OKOHYAaTe/IbHO paspyluaeTcsi, pa3HOCUTCA MO BCEMY Teny W Mnu-
TaeT BCe ero opraHbl. Takum 06pa3omM, KULLIEYHUK BMECTE C KPOBEHOC-
HOM cucTemMoll o6pa3yeT poA CBoeobpa3HOW TOMKW, TrAe Herpe-
pbIBHO COBEpLUAETCS rOpeHVe TMULLEBbIX MaTepuasioB, MCMAOTHAOLWNX
ponb TonnuBa. Bnarogaps cunbHOWM  pa3BETB/IEHHOCTU  KPOBEHOCHOM
CUCTEeMbl TOMJIMBHbIM MaTepuasioM CHabXXalTcs Bce 4acTu opraHu3ma.
Ho ropeHue 6e3 Bo3gyxa HEBO3MOXHO. Mbl XKe 3Haem, UTO OpraHuM3Mm
MOCTOSAHHO MOr/ioWaeT BO34yX OpraHamMu AbIXaHWsl, a OHW COeAUHSTCA
C KPOBEHOCHOW CUCTEMOW, Kyaa u nepepaetcsa Bo3gyx. OTciofa, opraHbl
OblXaHUs SIBNAKTCA ANs1 XKMBOro Tena, Kak 6bl nogayeBasioM. B pesynb-
TaTe NUTaHWs, HEHYXHble BeLlecTBa BbIAENANTCA W3 OpraHvMsama no-
CPeACTBOM creuMasnbHbIX BblAeNIUTE/IbHLIX OpPraHoB— MOYeK, a TakKxXe
opraHoB AbixaHusl. [MepBble BblbpacbiBalOT BOAYy BMecTe C pPacTBOPEH-
HbIMW B HE/l MMHepasibHbIMW BELLLeCTBaAMW, BTOPbIE e yAasnsiT u3 opra-
HM3Ma YrNeKUC/bIA ras.

B nonHoM cornacum c opraHamu, BejawlwuMMu nutaHuem pabo-
TalT oOpraHbl YyBCTB U HepBHas cuctema. [lepBble BOCAPUHUMAIOT
pasgpadkeHusi, nayuime U3 oKpy>Kawlleid cpedbl, U 3aTeM nepegawT UX
HEPBHOI cuCTeMe, KOTopas BbI3bIBAeT Te WM ApPyrue OLyUeHUs uim
JenictBus. Hanp., ecnn KonbHYTb B HOTy rony6s 6ysiaBKOW, >XUBOT-
Hoe oTgepruBaeT ee. [pyM 3TOM MNpPOMCXOAMT SIBMIEHME TaKoro poja:
yKon 6ynaBKo Naibla BbI3blBaeT pasgpakeHue KOHLLEBOro Hepsa,
nepejawLLero pasfpakeHne K LeHTpy— B MO3r. YKon 6ynaBKoW TyT
>Ke BOCMPUHUMAETCS, pBUAE HENMpUATHOro 60/1€BOr0 OLLyLeHWUs, BCeq
3a KOTOpPbIM MO3F MOCbl/1aeT MO0 HepBaM OTBETHOE pa3fpakeHue, Bbl-
3blBalollee OTAeprMBaHUE HOrW. YCTAHOBMEHO, 4TO MO3F CBf3bl-
BaeTcsl MocpeiCcTBOM HEPBOB CO BCEMUW OpraHamu Tena, nNpu 3TOM OAHWU
HepBbl MAYT OT OpraHoB K MO3ry, Apyrve, HaobopoT, OT Mo3ra K
opraHam. [lepBble Ha3blBAlOTCSA YYBCTBUTE/IbHbIMW, BTOpblE ABUraTesb-
HbiMU. Takum 06pasom, Masieiillee pasfpakeHWe TYyT >Xe BOCMPUHU-
MaeTcs 4yBCTBUTE/IbHbIMW HeEpBaMW W MepejaeTcsas B MO3F, O0TKyaa
nocblflaloTCA OTBETHble AeicTBUA. Hanpumep, A0CTAaTOYHO HE COBCEM
CbITOMY >XMBOTHOMY, XOTSl 6bl 4esioBeKy, MoKa3aTb W3/06/IEHHY ero
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nuuly, Kak OT 3amnaxa WM oAHOro ee HabnwogeHUs y Hero Bblie-
NsieTcA cloHa M gpyrue nNuillieBapuTesibHble COKUM. TyT npoucxoauT
HepBHOe fB/IEHME, CYLLHOCTb KOTOPOro 3ak/4yaetca B TOM, 4UTO Buj
nuwy pasgpaxkaet rnas. lociegHuii nepefaeT 3T0  pasfpadkeHue B
MO3r, OTKyJa Mocbl/1aeTcsl pasgpadkeHuMe K MULLeBapuUTesibHbIM XKerle-
3aM, HaunHawwuMm 6Gnarogapss 3TOMY BbiAensaTb >Xugkoctu. To ke
SIB/IEHME MPOMCXOAUT M B TOM C/lyyae, Korja nuilla Ha pPaccTosiHum
BOCMPUHUMAETCA HOCOM. [loslydyeHHble OT 3TOro B MO3rYy pasfpadkeHust
nepeaalnTcs TEM XK€ MULLEBAPUTENIbHLIM Kesle3aM, KOTopble HauuHawoT
06bIuHO paboTaTb. HepBHas cucTtema nofgobHa paamo, cxBaTbiBaloLLEMY
Maneilune ABWKEHUs, NPOMCXOoAsLne B cpede. DTN [ABWKEHUS HepBHasi
cucTeMa U3MEeHsieT U obpallaeT B HOBble [ABWXEHMWs, MOJie3Hble sl
opraHusama. C HepBHOW CUCTEMOW M opraHamu MUTaAHUS CBS3bIBAOTCS
MosioBble OpraHbl, ChyXallue [Ans pPasMHOXEHUsl. Bce nepeyncrieHHble
opraHbl BMECTE CO CKe/leTOM ynpsiTaHbl BHYTpU Tena, 06pa3oBaHHOr0
MSICOM U KOXKEM.

NTak, pake 6ersioe 3HaKOMCTBO CO CTPOEHMEM rony6st o6Ha-
PY>XMBaAeT B- HEM G6O/bLUIYID C/IOXKHOCTb. [eiAcTBUTeNbHO, OpraHusM
rony6s HanoMWHaEeT CMOXKHYI MalUWHY, COCTOSILY W3 MHOXecTBa
MESIKUX W KPYMHbIX YacTel, AelicTBYIOWMX COrflacoBaHHO M B 3aBUCKU-
MOCTW Apyr oT apyra. Crio)kHee rosly6s yCTPOEHO Tesi0 BCAKOro MJ1eKo-
MUTaIOWEro >MBOTHOFO, HaKOHEl, CaMbIM C/IOKHBIM TesfloM SIB/sieTcs
-OpraHuam 4esioBeka.

UeM crnoXkHee >XMBOe Teno, TeM C/I0XKHee W 3anyTaHHee COBep-
LWAKTCA B HEM YXM3HEHHbIE SIBMIeHNs. 3aMeueHo, YTO BO BCEX C/IOXKHbIX
opraHu3max HabnwgaeTcs KparHsaa crneunannsaumst Mx XXUBOro Bellle-
cTBa. Tak, O4HW 4YacTu opraHmM3amMa BOCMPUHUMAKT pasfparkeHus, Opy-
rme 3TU pasfpaXeHusi TONbKO MepedawT, TPeTbM nepepabaTbiBaloT
nx, *4eTBepThble pasnaralwT MnocTynawunue BeLLecTBa, cnegywuime
pa3HocAT ux, ycBamBawT U T. A KpaliHsAs cneumanusaumst opraHu3ma
TpebyeT 60/1bLIOF0  HarMpsPKEHUSs W OFPOMHOM paboTbl CO CTOPOHBI
XXMBOro BellecTBa. MOHATHO, UTO C YCNIOXKHEHWEM OpraHM3aLuun YCrioXK-
HsieTca o6pa3oBaTesibHasA, TBopueckasi paboTa >XMBOro BellecTBa, a C
Hell cTapeeT, M3HALUMBAETCS U camo BellecTBo. OTcloga cuuTalT, 4TO
MPUYVHOM TPaHWULL XXU3HU SIB/ISIETCS Cneumaninsaumsi WIn YCNoXKHEHME W,
UTO >XM3Hb MEepBOHAYasIbHasA, MpocTas He 3Hasla CMepTWu, BBUAY CBOel
MPOCTOThI, UYTO CMEPTb SBWIACb MO3XKEe, KaK pe3ysbTaT YC/I0KHEHUS»
nporpecca >uU3HuW. Takum 06pa3om, pasBUTUE, MPOrPecc XM3HU KyraeH
LLeHON caMO >XU3HU!

Ecnn B3ATb BCeX MNpeAcTaBUTeNeil >XMBOTHOTO Mupa M pacnosio-
XXUTb WX MO TpynnamM, B MOpsiAKe MOCTEMeHHOro YC/I0KHEHUs1 opraHu-
3aunn, TO TMOMYYMM eCTeCTBEHHbIN psiA, rae B Hadane 6yayT Ha-
X0AMUTbCSA MpoCcTellne, B KOHLE camble C/I0XKHbIE OpraHM3Mbl— YesoBeK.
CpaBHMBasi MPOAO/HKUTENIbHOCTL >KM3HWU MpeacTaBuTesiell  O0TAEbHbIX
rpynn Mexkgy co6oii, yBUAMM, UTO YEM HUXKE OpraHuM3Mbl, TeM 60/iblUe
OHW >XUBYT M HaoGopoT. Takum o6pa3om, ecTecTBEHHas cMepTb 06’sc-
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HseTCA W3HALUMBAHWEM >XWBOF0 BellecTBa. 3amevaTesibHO, 4YTO 4YeMm
npowie opraHmMsm, TeM MefsieHHee B HeM W3HalIMBAaEeTCHA >XU3Hb, TEM
6onblle OH >XuMBeT. OB'SACKAETCS BCE 3TO MPOCTOTOM >KU3HW.

Kak npofo/mKUTENbHOCTb  YKU3HU 3aBUCUT OT €CTECTBEHHbIX Mpu-
UMH, TaK TOYHO POCT OpPraHU3MOB He MOXKeT MpPoAo/mKaTbcs BeyHo. [lo-
YeMy OAHU pacTyT [eHb, HeAen, Apyrve Mecsil 1 6onblie, MNOBTOPsiEM,
Mbl 3TO He 3HaeM. OfHako, 60NbLIVA WM MeHbLUUA CPOK OpraHu3Mbl
pacTyT MNo BMoOJIHe onpeAesieHHbIM MNpuyYMHaM. [leno B TOM, UTO >XUBOE
BELLEeCcTBO, MAyLlee Ha MOCTPOEHME OpraHMm3a, OT/INYAEeTCA MSATKOCTbIO
M HefoCTaTOYHOW (OU3NYECKOW MPOYHOCTbO. CTPOUTb M3 TakUx Ma-
TepuanoB 6onblUME Tena HEBO3MOXHO, BC/EACTBME TsDHKECTU. Tak, ecim
6bl Ham MpegnoXunm B3SAATb YallKy Mecka W 3aTeM, AepXka ee Hag CTo-
NI0OM, BbICbINaTb N3 Hee COAepXMMOe, TO Ha CTosie Mbl NOAYyYUn 6bl
ropKy necka, MoxoXyt no opme Ha KoHyc. Ecnm 6bl Bcreg 3a aTum
Mbl B3S/IM He MecoK, a, CKaXXeM, CbIpo/i SINYHbIA 6e/loK U BbUIWIU
ero TakXe Ha CTO0/, SIYHbIA 6enoK pacnnbiica 6bl No cTony u obpa-
30Basl Ha HeM pog ny>u. [pogenaHHbIi ONbIT 06BACHAETCA MPOCTO.
Mecok npeAacTaBnsieT TBepAoOe Teso, cOCTosiLiee M3 OTAE/bHbIX Mecuu-
HOK, MeXAy KOTOpbIMU [AeACTBYeT NPUTSXKEHWE WKW, KaK rOoBOPAT,
cuenneHne. AWYHbIA 6eN0K ecTb Tesnlo MOMY>XUAKOE, WIN JaXKe >XUAKOE.
Mexay uacTuuammn 6efika cyulecTByeT TakxKe cuenneHue. Korga Mbl
BbICbIMAaeM MECOK Ha CTO/, TO OH He pacrn/blBaeTcs, a MPUHUMAET BUA
KYYKWN C LUNPOKMM OCHOBaHMEM W Y3KOW OCTpO6I BepLunHon. O4eBUAHO,
CUEN/IEHVE MeXAYy 4YacTUyKaMu MNecka Cu/ibHee, YeM TMPUTSDKEHME WX
K 3eM/ie, MHaye OHW pacn/blIncb 6bl MO CTOMY TOHKUM crioeM. Heuto
Apyroe mnosiyyaeTcsi, Korga Ha CTOJ/1 Bbl/IMBAeTCA SIMYHbIA 6en0K. OH He
cobnpaeTca Ha MecTe Ky4KoW, a pacrnibiBaeTcss Mo CTO/ly, 4YTO [OKa-
3biBaeT 6osiee cnaboe cuensieHMe MeXAy 4YacTuuamMum SIMYHOro 6enka.
NTak, N3 AAMYHOro 6esika HEBO3MOXXHO cAefniaTb TOro, YTO MOXXHO cAe-
natb 13 necka. Mo 3Tolii NpUYMHE CTPOUTHL 6GOMbLUME COOPY>XXEHUS, MO-
XXHO TO/IbKO W3 TBepAblX, MPOYHbIX U YCTOWUMBBLIX MaTepuasioB. Ecniu
U3 KaMHS, >Xesesa, Kupnuya CTPOAT OrpoMHble MOCTbI, 6alliHuW, Aoma
MU Opyrue nocTpoikn, TO 3TO O06’'SICHAETCA Tem, 4YTO 3TW MaTepuainbl
OT/INYAKTCA NMPOYHOCTBH U CcAeflaHHble U3 HUX COOPYXXEHUsI He pa3Ba-
NMBalTCA nog AeACTBUEM TSDHKECTU. MocTpoUTb XKe MOCT, AO0M, KOJSIOHHY
M3 BELECTB, MOAO06HbLIX CbIPOMY SIMYHOMY 6esiKy, HEBO3MOXXHO, TaK Kak
TaK0oe COOPY>XEHMe pasBasiniock 6bl OT AEACTBUS CU/bl TSDKECTU.

TakyM 06pa3oM, >XMBble Tena He MOryT pacTm 6e3 KoHua. Be-
LecTBO, M3 KOTOPOro MOCTPOEHbl OpraHuM3mbl, TaK HEMNPOYHO, 4TO,
nogo6bHO CbipoMy SIMYHOMY 6efiKy, He BblgepXkasio 6bl 60nbLUMX pa3me-
poB. BoT mouemy, BooGLLe, opraHM3Mbl pacTyT WU3BecTHoe Bpems. Hago
MOMHUTb, YTO, MO Mepe HaKOMJEHUS YXMBOrO BellecTBa, OpraHM3Mm no-
CTeNneHHO yBenMuuBaeTcss B pa3Mepax. 1og KoHel TaKoe yBesiMyeHue
MOXeT CcTaTb OMacHbIM A/ OpraHM3Ma— OH TMoTepsieT paBHOBecUe
M pasBasintca Ha 4Yactm. K TakomMy BpemMeHM  pocT OpraHms-
Ma ocTaHaB/MBaeTcAd MO TOW MpPUYMHE, YTO OH Meperpyxaetcs
MaTepvasiaMy, OTYero BO3HWKAaeT COOTBETCTBYHLLEE pa3fparkeHue,
Tpebytloliee NOME3HOro 4718 opraHu3Ma mcxoga. OH 3ak/ovaeTcsl B TOM,
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YTO C 3TOro BpPEMEHUN XXMBOE TeJZ1I0 NMPUCTyNnaeT K pasMHOXXEeHU—Tpa-
TEe, pacxogoBaHUK >XMBOro BellecTBa. Cne,qosaTeano, 3a KPpUTUn4YeCKnm
MOMEHTOM ,qaanel“/'lLuero HaKOM/1eHnA >XWMBOro BeuwiectBa He TMPOUMCXo-
ANT, TaK KaK pPOCT nepexoaunTt B pasMHOXXEHUeE.

MTak, pocT opraHuW3mMoB MPOJO/IXKAETCS He BCH >XU3Hb, a /MLb
.N3BECTHOE BPEMsi, MoKa 3TOMY He yrpoxkaeT cuia TsXKecTu. Kak ToNb-
KO >XMBOe Tesi0 MpUMeT pasMepbl, eABa ypPaBHOBELUMBAIOLMECS TsXKe-
CTblO, OHO TOTYaAC OCTaHaB/AMBAeTCA B POCTE W MepexoAuT K pas3MHo-
YKEHUMI0. 3HAUUT, Hauyaslo Pa3MHOXEHUS >KMBbIX TeSl eCTb TeM CambiM
KOoHel, pocTa.

Mbl y>Ke FoBOPU/IM, YTO pacTeHus o61ajaloT 60/blUeid MpPoao/IKU-
TE/IbHOCTbIO YXM3HWU, UYTO 06’'SICHAETCS, OYEeBUAHO, WX OpraHusauuen.
B cBA3WM C [40/ITOBEUYHOCTLIO pacTeHMsi OT/MYalTCs MPOAO/IKUTENbHO-
CTbI0O W BE/IMUMHOIW pocTa. Tak, camble KpYMHble pasMepbl M3 CoBpe-
MEHHbIX >XUBOTHbIX UMEWT KWUTbI, fJocTuraloulime B AAUHY cBbie 10
CaXXeH W BecslMe [0 HeCKOMbKO ThiCSY MNyAaoB. Ho KuTbl >XUBYT B
BofEe, TAe Takasi OrpoMHasl TSDKecTb A711 HMX He CTpallHa, TakK Kak
OHa ymepsieTcs JaBfieHneM BoAbl. Boo6uie, BoAHblE XXMBOTHble KpynHee
Ha3eMHbIX.

UTo KacaeTcss pacTeHWid, To OHW, BooGLle, ropasfo KpyrnHee ca-
MbIX GOMbLUIMX YXWUBOTHbIX. BCMOMHUTE TMFaHTCKUE COCHbI, Ay6bl, pacTy-
lWMe B AEBCTBEHHbIX siecax. CBOMMM pasmepamu OHM MpeBbILAT
KpynHeliwme 3gaHma U nocTpoiiku! daxe 06blUHble HAlLW AepeBbs U Te
CBOMM poCTOM 6pocatoTcs B rnasa. OTyero aTo Tak? [MpuumHa B ToM,
YTO >KMBOE BeLLEeCTBO pacTeHWin ropasgo MsoTHee, TBEpPXKe M Kpenue
BELLECTBA >XUBOTHbIX. PacTeHUsl uzgaBHa SIBASKOTCS OT/IMUHBLIM CTPOU-
Te/IbHbIM MaTepuasiom.

NTak, yBe/nMuyeHne pa3MepoB OpraHuM3Ma npeacTaB/isieT OA4HO U3
NposiBMEHUI Xu3Hn. OTcloga, KpoMe pasgpakKumocTU M NUTaHUS Bce
YKNBOE XapaKTepusyeTcss TaKXKe POCTOM.

PasMHOXEHNE,

JaBHO WM3BECTHO, 4TO BCe >XMBOe OT/iInYaeTcsa OT HEeXWUBOro
CNOCO6HOCTbI0O pas3mMHOXaTbCA WM NPOU3BOAUTL cebe mnogobHoe. Tak,
YepBU MpPomM3BOAAT yepBeln, 6aboukn— 6abouek, nwoan— nogei, pblbbl—
pblb, BOO6LLE, >XMBOTHbIe— XXMBOTHbIX, pacTeHUSA— pacTeHu. HeT Hun
O[HOr0 CyllecTBa, KOTOPOE He pa3MHOXXanocb 6bl MW He MPOM3BOANIIO
TaKuUX >e CYyLLecTB.

Kak pasmMHoXaloTca »uBble Tesia? MHoro4yucieHHble nccnegosaHua”
YYEeHbIX NMOKa3blBaKT, YTO CMOCOObI PA3MHOXXEHUST Pa3Hbl, HO CYLHOCTb
SABMIEHNSA Pa3MHOXEHUsS ogHa M Ta >e. TakK, MpocTenLine >XUBOTHbIE U
pacTeHns 06bIYHO pPa3MHOXalTCA MOCPEACTBOM, TaK Ha3biBaeMoro, ge-
neHnsa. CyTb 3TOro SBJIEHUA 3aK/1l04yaeTcsd B TOM, UYTO D>KMBOE Teslo
nepeTsarneBaeTca nocepeguHe W, Takum 06pasom, AeNCTBUTENIbHO pas-
aensietca nononam. TakK genatca ameba, TydesibKa, 3BrfeHa, 6akTe-
pun n pgpyrve opraHmambl. ycTb OHM HaxOAATCA B Karsie BOAbl Mopg,
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MUKpOCKomnoM. MoHa6nogaeM 3a HUMK. BuaeTb pasMHOXKeHue MpocTeii-
WKMX OpraHMU3MOB ygaeTcs He cpasy, TeM He MeHee, MpU YCUAYUBOCTU
M BHUMaHWWN Bcerga ypaetcs Ha6rogaTb gefeHue.

CKa)keM, 4YTO Mbl Bce Bpemsl cfeaMmM 3a ame6oii. Mbl BHOBb YBU-
AMM, Kak ameba mnosizaeT ¢ MecTa Ha MecTo, KakK oHa nuTaeTcsl, 06X0-
OWUT NpensaATCTBMSA, OCTAHABMMBAETCsl, CHOBA [BWXXETCs, OMsATb BO3Bpa-
uiaetcs o6paTtHO UM T. 4. Ho BOT Ha Tene ame6bbl, Kak pa3 B ee cepe-
[OVHe MNosIBNsieTCs enle 3ameTHas nepeTskka. (Puc. 20). Mepsoe Bpemsi
Ka)keTcsl, 6yaATo Teno ame6bl Mo 6GoKaMm cfierka BAaBWIOCL BHYTPb
N o6pasyeT 3[eCb JIOXKHble HOXKKW. CKOpO yBUAMM, 4TO CYyTb Aena
3aK/ouaeTcss He B 06pa3oBaHUM JIOXKHbLIX HOXKEK, a B TOM, YTO B 3TOM

Pwnc. 20.
[AeneHve ameobbl.

MecTe ameba HaymHaeT MOCTEeNMeHHO YTOHYaTbCA W, HAKOHEL, npeBpa-
waetcsa B UIypKy, MOX0XYH Ha BOCbMepKy. YUepe3s KOpPOTKOe Bpems
Takasi (purypka paspbiBaeTcsl MomnosaMm B CBOel YTOHUEHHOW 4yacTu wu
n3 ogHo amebbl obpa3syeTcsa Napa ManeHbkuMx amebd. [ensuwasca ameba
06bIYHO Ha3blBaeTCA MaTepbio, a [Be MasieHbKue amebbl, 06pa3syto-
wurecs B pesysbTaTe AefleHUsl, UMEHYTCS ee fJo4depbMu. Takmm obpa-
30M, Npy pa3MHOXXeHUU ameba [enuTcs nomosam W JaeT HOBOe
nokoneHne ameo6.

MocmoTpum pallee, Kak BeayT cebsl Mosofble amebbl. Kak TOMbKO
3aKOHUUNTCA AeneHue, Monoable amebbl pacxoAsaTcss B CTOPOHbI U Hauyu-
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HalT BECTU CaMOCTOSITe/IbHbIN 06pa3 »U3HW. Mofgo6HO cBoeit maTtepw,
OHU 06pPas3yloT JIOXKHble HOXXKW, C MUX MOMOLLbI0 ABMXKYTCS, 3axBaThbl-
BalOT MWLy, MOCTENEHHO pacTyT W, HaKoHel, [AOCTUTLWIM pa3MepoB
maTtepu, cHoBa AensiTcs.

M3yuasi npocTeilinx XXMBOTHBIX, y6eannuncb, 4To Hambonee pac-
MPOCTPaHEHHbLIM CMOCO60M MX Pa3MHOXEHUS1 sIBNsSieTCsl  [efieHne To-
nonam. HekoTopble MpocTelilive NoAATCS MHaye, a UMEHHO— BCE Telo
UX pasbuBaeTcsl He roroslaM, a Ha MHOXECTBO KPOXOTHbIX 4YacTuuek
WM 3a4aTKOB, HasblBaemblx criopamu. (Puc. 21). Takoe pasMHOXeHue
Ha3blBaeTcsl cropoobpaszoBaHUEM W MPeAcTBAsieT BUAOM3MEHEHHOe [e-
fleHWe nonosam. Ha npunaraemMoMm pucyHKe M306pakeHo cropoo6bpaso-'
BaHWEe y MpPOCTeRLero >XMBOTHOro— rosopun.

Puc. 21.

OAHOK/IETOUHOE PECHUYHOE >XMBOTHOE TF0M0(pUsi. A—B 06bIKHOBEHHOM

COCTOSIHUN; T a—60nbloe HAApo, mi—Masioe f4p0, cv COKPATUTEsIbHbIE

BaKyo/M, T —poOT. B —CMNOpo0bpa3oBaHue rosopun, tt—cmnopbl, cy—060-
nouka (Umcta); c—ofHa M3 Cop MNpU CUILHOM YBEIMYEHUMN.

Kpome peneHmst 1 criopoobpa3oBaHUsi OAHOK/IETOYHbIE W HUCLLUUE
MHOFOK/IETOUYHbIE >XMBOTHbIE Pa3MHOXAKTCA ewe Tak. [ycTb nepej
HaMy 3HaKomasi rugpa. OTO 3amMeyaTes/ibHOE >XMBOTHOE pa3MHOXXaeTcsl
Takum obpasom, 4To ob6pasyeT Ha 60Kax CBOeEro Ttesa 0cobble BYropku
nnn BblpocTbl. (Puc. 22). BHavasie Takue BbIPOCTbl— NOYKU efBa 3aMeT-
Hbl, HO MOCTEMEHHO OHW CTAHOBATCA Bce 6osblie M 6onblie. Mo mepe
CBOEro YBe/IMYeHMs Mo4vKa npuobpeTaeT MO/IHOE CXOACTBO C rMApPOA n
O0T/INYaeTCss OT Hee TO/IbKO CBOMMW MasibiMM pasmepamu. ManeHbKne
MO/1I04ble TMAPbl HEKOTOPOE BpeMsi CUAAT Ha Tefle cBoer maTepu, a 3a-
TeM 0TrnajakwT, OTAENATCA OT Hee M HauYMHAKT XWUTb 0TAeSbHO. Ta-
KOe pa3MHOXeHWe Ha3blBaeTcs MOYKOBaHUEM.

CpaBHMBass Mexay co6oli AeneHuwe, cnopoobpas3oBaHMe U MOYKO-
BaHVe, BMAMM, YTO B OCHOBE Tpex Croco6oB pasMHOXEHUS JNeXUT
04HO Hauvano— feneHne. B camom pene, korga pa3MHoXaeTcs ameba,
rosiopmsa uam rugpa, To No CyLlecTBY MPOUCXOAUT AefleHne, HO TOJTbKO
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Ha [Be paBHble YacTW, MHOr0 PaBHbIX YacTeii WM Ha HepaBHble YacTw.
Ameb6a Mpy pasmMHOXEHUW AeNUTCs MorosiaMm, Ha [Be paBHble 4acTu,,
ronopus pacnagaetcd Ha MHOXXECTBO paBHbIX 3a4yaTKOB— crop, a
rmgpa faeT HepaBHble YacTV— OfHY TMPEXKHI0, CTapyld MaTepUHCKYIo
KPYMHbIX pa3MepoB W HECKO/IbKO MasiblX, HOBbIX WX Ao4vepHUX. [Odene-
HWe MonoslaM Ha MHOXKECTBO O[MHAKOBbLIX 4YacTeil NpeacTaBAseT OAMH

Puc. 22.
MoukoBaHWe rugpsbl.

M3 He3aMbIC/I0BATbIX, CaMbIX MPOCTbIX CMOCO60B pPasMHOXeHus. [1o-
HATHO, MoYeMy OH PAacnpocTpaHeH CPeau caMbiX HUCLLIUX opm. YTo
MoXeT 6biTb Mpowe amebbl MM G6akTepumn? !'s HeT HuMuyero npowe u
PasMHOXXEHUSI 3TUX OPraHU3MoB, CBOASLLErocs K pacnajeHuo ux
Ha JacTu.

y - a

Pa3smHoXawTca amebbl w 6aKTep|/||/| 0O4YeHb 4acTo, HO Bcerga BO
B3pPOC/IOM COCTOAHWMNW, MHaye, Korga AoCTUrakrT onpepgesieHHbIX pasme-
poB cBoero Tena. Hukorga He 6biBaeT, 4TO6bI pasMHOXa/InCb MOJ10-
Able, He B3pOoC/ible amebbl 1 6aKTepVIVI. Ctano 6bITh, pasMHOXeHNe
CBA3aHO C poCTOM, OT KOTOpPOro OHO 3aBWUCUT. Ha6mo,qu|/|e nokKasbl-
BaeT, 4TO npm nJjoxom nnMTaHMnM opraHM3mMoB poCT uUX 3amMen-
naetcd, a C HAMKM 3anasfblBaeT TakKXe U pasMHoXeHue. Jlydwvw;
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[oKas3aTefNlbCTBOM TOro, 4YTO pasMHOXeHue ecTb pesysbTar pocTa,
UTO OHO BCerga cnefyeTt 3a HWM, COCTaB/IAA ero npojos/HKeHwue, cny-
XXUT pasMHOXKeHMe TOoW >Ke amebbl U 6akTepun. Bo3bMeM, CKaXkem,
ameby. Tefsio ee, Kak Mbl 3HaeMm, rpeacTabBnseT KPOXOTHbIA KOMOYeK
C/IN3NCTOr0 BeLlecTBa, 06/1aJaloLlero BCeMU >XM3HEHHbIMU CBOWCTBaMMU
— pas3fpaXmMMocTblo, NMUTaHWEM, POCTOM U pa3MHOXXeHueM. BoT, ameba
CTAHy/acb B LUAPWK, BbIC/1asia OA4HY, [OBE JIOXKHbIX HOXXKW, repenosidna
Ha [pyroe MecTo—3TO MPOABJ/IEHNE ee pasgparkmumocTu. [log BMAHVEM
TOW >Xe pasfpaXumocTm ameba 3axBaTbiBaeT MNULLY U BOCCTaHaB/IU-
BaeT €l MOCTOSAHHO paspylualLlleecs cBoe Tesio. DTO NuTaHWe ameobbl.
M3BecTHO, 4TO oOpraHMsMm Bcerga nosiyyaeT nuvuly B HEKOTOPOM
N30bITKe, 4TO 06’ACHAETCA ecTeCTBEHHbIM CTpemMsieHMeM obecnevunTb
CBOE CyLlecTBOBaHMe Ha 60siee NpPoao/HKUTeNbHoe BpemsA. YUyBCTBO ro-
. 10ja W HeyBEepeHHOCTb B 3aBTpalWHEM [He 3acTaB/IAT OpraHumsm
HabpacbiBaTbCA Ha Ny M 6paTb ee He B 06pe3, a B HaMBO3MOXHO
6onblieM KosnmyecTBe. B OTHOWEHUWU MUK 60/1bLIMHCTBO OPraHM3MoB
He 3HalT Mepbl, TaK Kak OHa [aeTcda MM He Bcerga BAososib. OTcloaa,
MOHATHbLI BCE MPUCMNOCO6/IEHNA >XXMBOrO Tena Bpoge 300a, >XeNnyaouHbIX
MELLKOB, NnpegHa3Ha4yeHHbIX /19 BPEeMEHHOr0 XpaHeHUs MULLN, MOHATHBI
Tak)Xe HecKOHYaemble 3a60Tbl O MPUroTOB/IEHWM 3anacoB Ha MNpPoAoS-
XXUTenbHOe Bpems. Takum obpa3om, ameba BO BpeMs NuUTaHUs, Kak
U Opyrve opraHusmbl, norsowaetr nuuly B HeOorpaHMYeHHOM Konunye-
cTBe. UTo >e rnonyyaetca B pesynbtare? A BOT uyTo! YacTe nuuwm,
B Buie 06pa3oBaHHOr0 M3 Hee >XMBOFo BellecTBa WAeT Ha BOCCTAHOB-
NleHne camoro opraHmsma, 4YacTb NpubaBnsieTcss K HeMy W yBenMumBaeT
ero pasmepsbl. Tak rnocterneHHo pacteT ameba. YBenuumsasa KosIM4YecTBO
>XMBOr0 BellecTBa, MasieHbkas ameba KpyrnHeeT W, HakKoHey, Ha-
CTO/IbKO, MOBUAMMOMY, CaMOMeperpy>kaeTcd, 4TO TYT >Ke pasBaiu-
BaeTca nonosiaM. 3T0 eCTb pasMHOXeHWe amebbl feneHveM. Kak BUAHO,
OHO TMpeAcTaB/fIfAeT eCTEeCTBEHHOE C/IeACTBME pPOCTa, BbIHY>KAEHHOE U
HeobxoanMoe SIB/ieHVE.

Pa3MHOXeHMne amebbl 00 HEKOTOPOW CTeNeHUW HanomuHaeT siBfe-
HVe, coBepLualolleecs B MepTBOM npupoge. Mbl yXKe rosopuam, 4To
MepTBble' Tesla— niacT 3eMu, KamMeHb 06/1a4aloT Tak>Ke CBOero poja
pocTOM, Bbipa>kalolMMcs B OAHOCTOPOHHEM YBe/IMYeHUU pasmepa. YTo
CNyuuTcd, Korga nnact 3emM/n, KaMeHb, CTanakTuT, cranarMut u
apyrve 6yayT Bce BpemMs YBe/nMuuMBaTbCA B pasmepax? ®Pusmyeckue
3aKOHbl Be3fe OAVHaKoBbl. Byab To amebbl, KaMeHb WAN CTanakTwuT,
BCE OHW MOryT pacTu, CTaHOBUTbLCA 60fiblle, HO A0 WU3BECTHOrO ripe-
Jena, rnoka no3BonsieT TsKecTb. Kak TO/bKO TakKoW npefen, Becbma
pasHblii AnA oTAesIbHbIX Tesl MnepexoauTcs, TO Teno He ocTaeTcsa Le-
NbiM, a pasBasinBaeTcda. CnegosaTesibHO, MNPW MPOAOJIKAIOLWEMCH YBe-
JIMYEHUN nacTa 3eM/In, KamHsA, CTaslakTuTa, paHo WM no3gHO, HOo
HacTynnTb MOMEHT, KOrga OHW Mnof CO6CTBEHHOW TSAXECTbI0 WU30rHYTCSH,
VCKPUBATCA, HaKOHel, pasBasiATcA.

Takum 06pa3om, Ha pasmMHOXXeHMe amebbl MoX0XKe paspylueHue
KaMHsa, nnacta 3emnau, ctanaktmta wm gp. KoHeyHo, Ha OCHOBaHUMU
3TOr0 HUKTO He CKaXKeT, YTO CTanakKTuT, KameHb, B006LLe MepTBble
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Tena pasMHoXalTcs. TeM He MeHee Hajo MPU3HaTb, YTO pa3MHOXe-
HVve amebbl, 6aKTepun MOCPeACTBOM JefleHUs ecTb Takoe >e usnye-
CKOe sIBMeHMe, KaK paspylleHMe KamMHs U cTanaktmTta. B ocHoBe pe-
NeHVs1 amebbl M paspyLUeHUs KaMHS JIeXXUT OfHa MNpUYMHa— TAXKECTb.
Kak oT pfelicTBUA ee MepTBble BeLeCTBA He HAKOMASAKWTCSA B BUAE
OFPaHUYeHHOro 4yncna Tes, a yBe/IMYMBAKTCA B 4uc/ie, BCMEACTBME pas-
pyLlEHUS, KaK TOYHO >KMBble Tesla Hel nepeBogsaATcA Ha 3emsie, a
nyTem AefneHusl, WM, 4TO BCe PaBHO C MOMOLLbI TSDKECTU [alT Ha-
yano HOBOW >KM3HW. EcAM B 0OCHOBE 04YEHb BaXKHOI0 >KM3HEHHOro
SIB/IEHUS, KaK Pa3sMHOXEHUS, JIeXXUT MPOCTON (PU3NYECKUIA 3aKOH TH-
YKECTW, CTO/Ib PAacnpoCTPaHeHHbIN B SIBIEHUSIX MEPTBOW NpPUPOAbl, TO
3HAUUT, UYTO >KUBble W MepTBble Tena MOAUUHATCSA OAHUM 3aKoHaMm
Npupoabl, YTO KPOME HUX HET HUYEro APYyroro, HUKaKUX «KU3HEH-
HbIX CWJI».

CxofcTBO, Habnwaaemoe Mexay pasMHOXXeHWEM amebbl, bakTe-
pun 1 paspyLleHMeM MepTBbIX Tes, MOATBEPXKAAeT, KaK cKasaHo, Ty
MbIC/Ib, YTO >XMBblE U MEPTBbIE SB/IEHUSI MPUPOAbl— eAWHbI, YTO >XU3Hb
YyMpaB/isieTcs TeMU >XKe 3aKoHamu, KakK U ocTasibHasi MepTBasi npupoga.
XO0THA XuBble U MepTBble Tesia 6/IM3KK, CXOAHbI MeXAay co6oi, ogHaKo,
Henb3s cKasaTb, 4YTOObl CXOACTBO ObIJI0 COBCEM MosiHoe. Hanpumep,
Korga, nof OencTBUEM TSKECTW, pacTPecKUBaeTCs, a 3aTeM U pasBasiv-
BaeTCs KaMeHb WM CTaslakTUT, TO fBfleHWe 3TO CcOoBeplLUaeTca CTu-
XUWHO, APYrMMUW C/fl0BaMK, MepPTBOE BeLLecTBO MNpeBpallaetcss B rpyay
pa3Hoob6pa3HbIX KYCKOB M 06/10MKOB. Hao6opoT, pasMHOXXeHne amebbl
n 6aKkTepun, X0TSA, B KOHEYHOM cuyeTe TakXXe CBOAUTCA K pacrnajaHuio,
coBepLUaeTCs COBCEM He CTMXWMIAHO, HO B BbICLLUEA CTEMeHW OopraHuso-
BaHHO. TakK, ecim BHUMATE/IbHO M3Yy4YUTb Pa3MHOXXEHUE 3TUX OpraHus-
MOB, TO Mbl YBUAUM, 4TO JefieHMe WX MNpoucxoauT Tak. BoT
HauyMHaeT Ha Tene MNOABNATbCA efBa 3aMeTHOe BAaB/ieHMe ¢ 60-
KOB, OHO MeEAJ/IEHHO W TOCTEMeHHO pacTeT BHYTpPb Bce [/ybxKe W
rny6xke, Noka >XMBOe Tes10 He Pa3ropoAauTcs Ha [ABe OAVWHAKOBbIE 4acTu.
MyTem HabnwaeHWsA YCTAHOBMEHO, 4TO [JefieHne, Hanpumep, amebbl
NPONCXOAUT He B MUF, a TpebyeT HECKO/IbKO MWHYT, a TO M 4acoB.
[anee, Npn pasmMHOXXEHUN aMebbl U 6aKTepun obpaliaeT Ha cebs BHU-
MaHVe eule 04HO WHTEpPecHoe 06CTOATENbCTBO, & WMEHHO— OpraHu3m
nnbo genutca nomnonam, NM60 Ha MHOXECTBO OAMHAKOBbLIX YacTer. Hu-
Korga npu AeneHun opraHmMsam amebbl M 6aKTepUU He pacrnajaeTrcs Ha
NMpon3BoJibHble, pa3HoKanubepHble rNblokn. CrepoBaTesibHO, ecnn  fJe-
neHve amebbl 1 6akTepun TpebyeT oNpeAeneHHOro BPEMEHU, COBep-
WaeTcA M3BECTHbIM M MocnefoBaTeslbHbIM MPMEMOM, TO B 3TOM Hero-
CPeACTBEHHO ycMaTpMBaeTCca TO/IbKO OPraHM30BaHHOCTb >XMBOFO Tena.

NTak, pacnageHne KamHsl, cTa/llaKkTuTa coBepLuaeTcs 6e3 yyactums
caMux Ten, AefneHne >Xe amMebbl U 6aKTepuu MNPOU3BOAMTCSA  BMOJIHE
OpraHu3oBaHHO. >XMBOe Tesio, B MPOTUBOMO/IOXKHOCTE MepPTBOMY, HU-
Korga He OTHOCUTCS 6e3pa3/IMYHO K pa3fpakuUTesilo, a Bcerga oTBevaeT
Ha Hero LefnecoobpasHo.

[eneHne amebbl 1 6aKTepuu nNpeacTaBfsieT Takoe Lenecoobpas-
Hoe sABfeHMe. B camom pfene, Mpu pPas3MHOXXEHWU HaCTOALWMUX opra-
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HM3MOB, KakK MOXXHO y6eAuTbCs, MPOUCXOAUT credytollee. Bnarogaps
pOCTY oOpraHM3Mbl MOCTENEHHO YBENIMUYMBAKOTCA B pasmepax, OTYero,
BC/EACTBME PA3apPaXkKMMOCTH, AefaeTcs OWyTUTEeSIbHOW cuna TSHXKecTMu.
MokKa oHa He YrpoXkKaeT >XM3HU 0praHn3Ma—pocT MPoAocsKaeTcsl, HO Kak
TONbKO TSHXKEeCTb MpeBpallaeTcsi B HEMocusbLHoe 6pemMsi, omacHoe Afs
YKM3HW, OpraHM3M HeMea/leHHO TMPUHUMAET Mepbl K CMaceHuio ee.
B 0oTBeT Ha BpefHOEe pasfparkeHWe TSHKEeCTU XXUBoe Teslo NpoaenbiBaeT
CNOXHY0 paboTy— oCcTaHaB/MBAETCs, Cfierka CTSruBaeTcsi, PaBHO-
MepHO pacnpegensieT CBOM BellecTBa W, HaKOHel, pPeryanpyet Ts-
XKEeCTb TakKMM 06pa3oM, 4TO Hanpas/isieT ee K pasfefieHuio Tena Ha
0AVHAKOBbIE YacTu. Bo BceM 3TOM CKasblBaeTcsl Ta L,enecoo6pasHocTb,
KOTOpasi OT/INYAET >XXUBOE OT HEXWUBOTO.

. OencTBuTenbHO, ecnmn 6bl YKMBOE Tesl0 pacrnasiocb Ha 4acTu, Kak
nonano, To »M3Hb Mornéaa 6bl U BOT MoveMy. Bo3bMeM Ty e ameby!
Mbl 3HaeM, 4TO ee Teflo COCTOUT M3 KOMOYKA >KMBOr0 BELLECTBA, Ha-
3bIBAEMOro npoTonaasmoii. Kpome npoTonsa3mbl Bce OAHOKMNETOUHbIE
cywiectBa WMMET B CBOEM Tefle elle oco6oe o6pa3oBaHue, Hasbl-
Baemoe» aapoM. OHO 6blBaeT pasHoi (OpMbl, uYalle MoXoXe Ha
Kpyrnioe Tefblie W NIeXUT B cepeauHe KneTkW. Kak npoTonsasma,
TakK N AP0 COCTOSIT M3 >KMBbIX BELLECTB W TO/IbKO BMecTe 06pasytoT
npocToe >MBoe Teslo— KNeTKy. Mo cpaBHEHWUIO ¢ APYrMU XXMBLIMU Te-
namy, KreTka sIBAsieTcsl caMbIM MPOCTbIM OpraHM3MOM, camMa >Ke ecTb
o6pa3oBaHMe CMOXKHOE, TaK KaK COCTOMT W3 MpoTonaasMbl U siapa.
B HacToslliee Bpemsi BbisiCHEHO, UTO MpoTonaasma M A4po 06pa3oBaHbl
He OfHVM >XVBbIM BeLLLeCTBOM, a HECKO/IbKUMM ero poaamu uam BuaaMu.
OCO06EeHHO C/IOXKHO B 3TOM OTHOLUEHMW sApo. U3 BCEX ero BellecTB
HanG6oNbLIEro BHMMAHMUSA 3ac/y>KMBaeT, TaK HasbiBaeMblil, XpoOMaTUH.
3T0 TBepAoe BeLLecTBO, pacrosarawlleecss B siape BBMAE 3€peH, Na-
floyek, neTenek, KAy6ka HuTell. XpoMaTUH SBNSETCA  OCHOBHbIM
BELLECTBOM BCAKOro opraHusMa. bBe3 xpomaTMHa HeT >KU3HMW, O
MeM YAO0CTOBEPSAT HAC MHOrOUMC/IEHHbIE OMbITbl U HabmoaeHus. Tak,
ecniM ameby WM Apyroe npocTelillee CyLLeCTBO /IMWUTL s4pa, OHO Mo-
Tu6aeT. 3T0, OYEBUAHO, FOBOPUT O TOM, UTO XPOMATUH €CTb HOCUTEb
YKU3HMW.

Janee, yuyeHble HalM, UYTO XPOMATWUH BCerga CoAepXKuTCs
B )KMBOM Tesile B CTPOro OMpeAesieHHOM KOJSINYeCTBE, MWCUUCIAEMOM
0CO6bIMU  eUHNLIAMM — XPOMO30MaMM — 3epHbILLKAMU  XpomaTuHa.
Kaxkgas nmnopoja OpraHM3mMoB WMeeT CBOE YWUCM0 XPOMO30M, OT-
NNYHBIX MO (hOpMe W BenYMHEe 0T XPOMO3OM Apyrux nopoa. WTak,
ecnn B Tefle amMebbl HAXOAUTCS M3BECTHOE KOJIMYEeCTBO XPOMO30OM, fe-
Kalwmx B sape, TO MPU PasMHOXKEHUM B MHTepecax >XU3HWU Janeko He
6e3pas3NMuHo, Kak OHM 6yayT nogenieHbl. CKadkeM, 4To MpucTynawowas
K PasMHOXeHU0 ameba— MaTb COAEPXUT 5 XpomMo30oM. UTo6blI godepu-
ame6bl MOX0AWUIN Ha MaTb, ABNSNUCL ee AeTbMW, OHM A0/MKHbI 06/1a4aThb
TEM >Ke KO/IMYeCTBOM XPOMO30M. HO KaK 3T0 MOXeT 6bITb? OueBUIHO
€ANHCTBEHHbIM CPeACTBOM SB/ISIETCA pasfesieHne KadKAol XPoMo30Mbl Mo-
nonam. BoT mno4yemy Bcs CyTb OpraHM3aulWOHHON, TBOpYecKoi pa6oThbl
YKMBOT0O Tesla BO BPeMsi pa3MHOXeHMWsl HampaBfieHa K TakoMy pasfese-
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HMIO Bcex Xpomo3oMm. OHO coBepluiaeTcsl Tak. [lpexae Bcero Hame-
yaeTcs MJIOCKOCTb [JefieHnsl, KoTopasi MPOXoAUT Yepe3 cepeauHy sapa,
B aTom cpa3y ycmaTpuBaeTcs uenecoobpasHoe npucrocobsieHne, Tak
KaK XpOMO30Mbl niexxaT B sigpe. 3aTeM opraHu3M, [JelcTBys TakxKe
LuenecoobpasHo, pacnosiaraetr CBOM XPOMO30Mbl B psg, MO A/IMHe U B
NA0CKOCTU AeneHunsi. HakoHel, HacTynaeT r/laBHbii MOMEHT pPa3MHoO-
XXEeHUNSA-Ae/ieHne XPOMO30M Ha OAMHAKOBble MOMIOBUHKMW, OTYero mnosy-
yaeTcsa AecATb TakKuX Xpomo3oM. Kak TO/IbKO XPOMO30Mbl pacLie-
NATCA, OHM PAacXoAATCA B CTOPOHbI, a Ha MECTe MJI0OCKOCTU JeNeHust
obpasyeTca MepeTsKKa, pasfensiloliasi OKOHYaTeslbHO ameby. Takum
obpa3om, CYLLHOCTb JefeHWUs 3ak/iloyaeTcsas B TOYHOM pacnpefe-
NIeHUN XpoMaTuHa, 4YTO AOCTUraeTcs MnpexXae BCero MepeLwHypoBbIBa-
HMeM K/eTKM nononam. To >Ke camoe B CyLWHOCTU MPOUCXOAUT Mpu
OeneHnn KNeTKU Ha MHOXXeCcTBO 0A4MHAaKOBbIX yacTei. Onsa 6onee ACHOro
npeacTaBneHNs, TOro, Kak MpPoUCXOAUT PasMHOXEHUEe K/IeTKU nocpesn-
CTBOM fefieHunsi, NpuBogum pucyHok (Puc. 23), nsobpaxkawouwmnii sTo ge-
JleHVe He C BHeLLHel a ¢ BHYTPeHHel CTOpOHbl. B Hauvane pucyHka un30-
6pakeHa K/leTKa, Bblpocllas U roToBasi K feneHuto. [lasblie, B K/eTKe
NoSsIBASATCA M3MEHEHUS, KaK To— 060/104Ka sigpa nponajaeTt, a Xxpoma-
TUH BbIMaAaeT NPsIMO B NPOTON/1Ia3aMy BBUAE Ky6Ka HUTel. B To ke ca-
MOe BPpEMS Ha BbICOTE S4pa, a 3HAaYUT B CepefiHe K/IeTKU HaMeudaeTcs
MA0CKOCTb AeMeHNs™ KOTopasi CHapy>Xn BblpaXkaeTcsl Yr/ly6/ieHnem CTeH-
Kn. Ha nocnegywowmx pucyHKax Kiybok xpomaTuHa Bce 6osee n 6osee
pacnyTbiBaeTcs, pa3buBaeTcs Ha KpyrnHble NeT/N, OHU B CBOK o4vepelb
M3MEeHSITCA Aasiblie U, HaKOoHel, 06pa3ylT CTPOro ornpeaesieHHoe Ko-
JINYECTBO XPOMATMHOBbIX Ma/I0HEK, 3ePHbILLEK WM, KaK MX Ha3blBaKT,
XpoMo30M. TyT >e Ha MPOTMBOMOJIOXKHbIX KOHLLAX KAETKW crnpasBa U
cneBa MJIOCKOCTU JeNEHWs], pacrofiaraloTcsa ocobble 3Be3gvaTtblie Tenbua,
0T KOTOpbIX B MpoTonsia3Me Mnpob6erawT Jyun, uayline HaBCTpedy W
Kacawwimecd Xxpomo3oMm. Eule pfanblie MokKasaHO, KaK XpPOMO30Mbl
BbICTpAMBAKTCA B 3aTbIJZIOK [ApYr [APY>KKe B TMJIOCKOCTU  [efieHus],
pacliennsTca Mo AMHe MorosiaM, B pPaBHbIX KOMIMYECTBax pPacTaru-
BalOTCA B CTOPOHbI 3Be3g4vatbiMu , Tenamu. HakoHel, Ha MecTe
NMAOCKOCTU fAeneHnsi obpasyeTcsl Meperopogka W AefieHne 3aKOHYEHO.
Mocne 3TOro B KaXKAoM A0YEpPHOM K/eTKe B 06paTHOM MocnefoBaTtesib-
HOM MopsifKe MPOUCXOAUT MpeBpalleHne XPOMO30M U3 3epHbILLEK U Ma-
NoYeK B MasleHbKWE MeTefIbKM M 3aTeM KpyMHble MneTan, Kay6oK HuTewn
W, HaKOHel, BOCCTaHaB/MBaeTCHA LIe/IMKOM s4po. TakKoBO C/I0OXKHOe fJe-
NleHVe KNeTKW, SBAsOLeecs Haubonee pacnpocTpaHeHHbIM Croco60oMm
pasMHOXXeHUs1. Pexke aeneHve coBepLuaeTcs NpsiMo, 6e3 CI0XKHbIX,MoAro-
TOBUTE/IbHbIX SBMIEHWUIA. :

Mpn pasmHOXXeHUN AeneHueM U cnopoobpa3oBaHMeM Bcerga obHa-
pPY>XMBaeTCsl 3amMevaTe/lbHOe sIB/IEHWE, a MMEHHO— MaTEpPUHCKUIA opra-
HM3M He ocTaeTcs OTAE/NIbHO, He CyLLecTBYeT CaMOCTOSATE/NIbHO, a BeCb
naeT Ha obpasoBaHMe MO0AOr0 MOKOMEHUA. DTO 06CTOATENbLCTBO SB-
nsieTca NpuYnHOM 6GeccMepTUa BCeX MNPOCTEMLLINX OPraHU3MoB U 06b-
SICHSIETCS MPOCTOM MX XXU3HU. YXKe Y HUCLUUX MHOFOKJ/IETOYHbIX >XU-
BOTHbIX, Hanpumep, y ruapbl, KoTopas pa3MHOXXaeTcs MO4YKOBaHUEM,



Puc. 23
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MOXHO BWIET, KaK MaTepUHCKWUI OpraHuM3Mm CcyLliecTBYeT HapaBHe C
MOS1I0AbIM MOKONIEHNEM. 3TO 06’ACHAETCA MHOMOK/1ETOYHOCTbI >XUBOT-
Horo. Tak Kak K/eTKU Tuapbl elie Masio creuuasim3vpoBaHbl, To 60/b-
LWMHCTBO M3 HUX He yTpaTWu/io CrocobHOCTWM AenuTbcs. BoT nouyemy B
Nobom MecTe Ha Tefle ruapbl HaunMHaeT AeNUTbCA oAHAa KakKas-nnbo
KfeTka. M3 Hee nonydvaeTcsa [ABe, Kakzas [Ae/UTbCA BHOBb— MOJY-
yaeTcs YeTbipe U T. A Bnarogaps NOBTOPHOMY [AENEHUKO OA4HOW M3
K/1eTOK ruapbl MoslyyaeTcsl KOMOYEK, KyyKa K/eTOK, KOTOpble U Bbl-
jalTca Ha;60Ky B BuAe MasleHbKoro 6yropka. Tak obpasyeTcs noyka
Ha Tene rugpbl. OHa MOCTEMEHHO YBE/IMYMBAETCA B pasmepax, Bcrea-
CTBME MPOAO/DKALLEr0CA YMHOXEHUS K/eTOK. HakoHew, cTaBLiM Mo-
X0XKel Ha MaTb-Tuapy, Noyka OTAEeNseTcss 0T ee Tena U HauYMHAaEeT XUTb
oTAesibHO. Takum o06pa3om, MNOYKOBaHWE MNpPeAcTaB/isieT B CYLYHOCTU
TOXe [JesfleHne, HO TOMbKO Ha HepaBHble 4acTu. [pn TakoM pa3MHoXe-
HMA OT MaTEPUHCKOr0 OpraHu3Ma OTAefIsITCS 4acTu, CnocobHble npe-
BPaTUTbCA B TaKUX Xe rugap. B TeueHue cBOel XM3HU ofHa rugpa faet
MHOXECTBO MOYEK.

[eneHve, cnopoobpa3oBaHMe M MOYKOBAHME CBOMCTBEHHbI BCEM
nvcwnm opraHmsmam. Bce aTm cnocobbl 3amMeyaTesibHbl TeM, 4YTO MNpu
nocpeacTBe UX OpraHM3M pasMHOXaeTcs OAuH, 6e3 Momowm u yyactus
Apyrux cyuwiectB. Hanpumep, Korga genvtcs ameba, TO OHa ofHa npwu-
HUMaeT yyacTue, B coBeplUaloLeMcsa aBneHun. Mnsaa Ha uee gymaeTtcs,
'UTo XXe npeacTaBnisieT ameba-camua, caMmKy wam o6oux Bmecte? Hu To,
HU gpyroe n He TpeTbe! AMeba nonpocTy 6ecnosioe cyuwiecTBo. TaKmx
opraHU3MoB MHOro, ocobeHHO cpean Hucwux. CriegoBaTesibHO, ame6a,
Tythenbka, 6akTepusa pasMmHoXKaTcs 6ecrnosibiM crioco6om.

Mopa3fo ualle opraHM3Mbl MI0AATCA He GecnosibiM cnoco6om, a
TakK Ha3sblBaeMbIM, MO0MI0BbIM. OTO 3HAYUT, 4YTO B PasMHOXEHUU y4a-
CTBYHT [Ba OpraHuM3aMa— camel, U caMKa, KOTopble SIB/ASKTCA OT/IMY-
HbIMU MeXAy Cc060i B M3BECTHbIX MPU3HAKax, Ha3blBAeMbIX MOI0BLIMMU.
Hocutenn oAHUX MNPU3HAKOB CUUTAKTCA MYXCKMM MOSIOM WX caM-
LamMu, HOCUTENU [APYrUX->)XEHCKUM MOSIOM WM caMKamu. Hanpumep,
neTyx M Kypuua, 6biK U KOpPOBa, MY>XUMHA W >XEHLUMHA eCcTb pasHble
HONbIl.

CyLLHOCTb MOJIOBOF0 Pa3sMHOXEHUSI BCEX OPraHM3MOB B 06LLEM
CXo4Ha W 3akw4vaeTcs B creaytoulem. Camupbl U CaMKW, KOrfja OHWU Bbl-
pacTyT, oTaensioT of cBoero Tena ocobble YacTUUKMK, NpeacTasnsAwLme
HacTosILMe KJ/IeTOUYKU. B oTnvume OoT ApYyrux K/AeTOK OpraHu3Ma OHU
Has3blBalOTCA MOJIOBbIMW, TaK KaK XapaKTepu3ylT WM OornpejensioT
non, camua winm camky. [losioBble KNETKU CaMKW, 06bIYHO, KPyribl ©
ropasgo KpynHee MY>XCKMX. OHM HasbiBalOTCA ANUEBbIMU  KETKaMu
nnu aiilamMmmn 1 cocToAaT, KakK U BCAKUE KNETKU, U3 NMpoTonaasMbl 1 sapa.
(Puc. 24). MyxCKre KNeTKM 04YeHb MesiKu, TakxXe o06pa3oBaHbl MPOTO-
naasmoii M-A4poM, HO B OT/INUME SANLEBbIX, BbITAHYThI, YA/IMHEHbI U
CHabXXeHbl OAHVMM WU HECKOSIbKUMW OTPOCTKaMWM Ha nogobue Xrytu-
KOB. My>CKMe KMETKU Ha3blBATCA CEMEHHbIMU WAN >XUBUMKamu. [o-
cnegHee HasBaHME MYXKCKMM K/eTKam AaHo, BC/eACTBME MX 60J1bLUON
noaswmxxHoctun. (Puc. 25).
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[elcTBUTENbHO, CTOMT PacCMOTPeTb MYXKCKME W >KEHCKMe Mo-
NoBble K/IETKM PasHbIX, Hanpumep, >KUBOTHbIX, KaK 6yAeT 3aMeyeHo,
UyTO nepBble MOABWXKHBI, BTOpble HAao6opoT. Tak, siua pbl6, NATYLIKK,
paka, HaceKoMoro, U4YepBsi HWKOrga He MepeaBUraloTcss CcamocTos-
TeNbHO. T[1OMHYI0 MPOTMBOMOSIOXKHOCTL  COCTAB/ISAIOT  MYXCKUE  Kile-
TOUKK, obnagaroline CUMbHOM MOABMYKHOCTLIO. EC/M B3ATb cemMsi paka,
pbl6bI, YesioBeKa M Apyr, U MOCMOTPETb HA HEro B MMKPOCKOM, TO BWAHO,,
KaK CeMeHHble KJ/IeTKM CaMOCTOSITe/IbHO ABVKYTCS yAapamy «XBOCTU-
KOB».

Puc. 24. Aliua >XMBOTHbIX, a—MOPCKOro exa,
Bb— paka, C—Y/UTKWU, d— MTULbL.

Puc. 25. CeMmeHHble KETKM 4enoBeka. 1~
rosioBKa, 2—uleiika, 3—XBOCTUK, 4—KOHLie-
BOW oTgen.

Puc. 24. Puc. 25.

NTak, camubl U caMKM B Mepuod CBOel 3penoctun OTAENST OT
CBOEro Tena cBoeobpasHble KAeTKU. Yem BbI3blBaeTcs TaKoe oTAerie-
Hue? OuyeBMAHO He0BXOAMMOCTbIO, BCe TOW >Ke TsXKecTbl. Ecan 6bl-
opraHmsm poc 6e3 KOHLA, OH pa3Ba/vica Obl CTUXUIHO Ha 4acTu.
M BOT, MHOTOK/IETOUHbIV OpraHuM3m, B LIe/IAX CBOEro criaceHusl, nocTte-
MEeHHO OTAENSAEeT OT CBOEro Tesa K/eTKM U TeM pasrpyxkaeT cebs oT
HaKoMAsLWNXCca mMaTepuasios.

Henb3s, KOHEYHO, AymaTb, YTO C/IOKHbIA MHOFOK/NETOUYHbIN
OpraHu3M fAnsi pasMHOXXeHWsl oTAessieT Nobble K/AETKM CBOEro Tena.
Tak morna genatb rmgpa, HO 3TO MOHATHO, TakK KaK OHa sBfisieTcd
MPOCTbIM MHOTOK/IETOUHbIM CYLLECTBOM. BbicLUMe, CNoXKHble MHOrOK/e-
TOYHble OpraHM3Mmbl, OyAyuM CUbHO CcheuMaIM3MpPoBaHHbIMKU, CcAenaTtb
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.3TOro He MoryT. Ho y HUX umeroTca ocobble 4acTwu, opraHbl, UCMOSHSIO-
wme pasHoobpasHyl paboTy. K uucny Takux OpraHoB OTHOCATCS Mo-
noBble. DTO 0cobble 4YacTU opraHM3mMa”™ MOCTPOEHHblE U3 CheluasibHbIX
K/1eTOK, 0o6nagarnuwmx Cnoco6HOCTbI0 HenpecTaHHO (habpmMKoBaTbCA U
«OTAEeNATbCA N3 OpraHa.

Taknm 06pa3oM, KaK TOMIbKO BbICIUMIA  MHOFOK/ETOUHBbINA
opraHmMsm focTuraeT MpeaesibHOro PocTa, OH HauyMHaeT oTAeNnsATb OT
«CBOEro Tesia MosioBble KMETKW. OTO MOKasblBaeT, UTO AasibHeiwmii pocT
e0CTaHaBMMBAETCA W MepexoauT B pasMHoXeHue. VHaue 1 6biTb He
MOXeT. Beflb, BC/eACcTBME MUTaHUS, OpraHM3M pasBuBaeTcs, pacTeT, 3a
eCYeT TOr0 >Ke MNUTaHusi coBepllaeTCcss WM pasMHOXKeHue. W3BecTHo,
.HanpumMep, YTO B FOMIOAHbLIE TOAbl XXMBOTHbIE PA3MHOXAKTCS pexe, Yem
BO BpemeHa, Korga OHW nuuieii obecriedeHbl. Tak, KOLWKW MPU MI0XOM
BUTAHUN KOTATCA B rof ofgHaXKAbl, HA060POT, B AOBO/ILCTBE >KMBOTHbIE
MPUHOCAT KOTAT TPW pasa B rog. CTaTUCTMKa MOKasbiBaeT, UTo Aaxe
yefnioBeK B 3TOM OTHOLUEHWM He MpeAcTaB/isieT UCK/IIOUYeHUs, a pa3MHo-
YKAeTCsa valle WM pexke B 3aBMCUMOCTM OT MUTaHWUs. Hanpumep, umncio
POXAEHMWI B NMoXue rofbl BCerga MeHbLUe, YeM B Xopoline. 3To oblie-
YKN3HEeHHOoe siB/ieHWe, MoKasbiBalolllee, YTO Pa3MHOXKEHMWE coBeplUaeTcs
3a cYeT M3/IMLIKOB NUTaHusl. TMoka popMUpYyeTcs OpraHvam, W3/IMLIKK
NUTaHUS MAYT Ha POCT W, C/efoBaTesibHO, MOMe3HO UCMO/Ib3YITCS YKU-
BOTHbIMWU. Korga pocT 3aKaH4YMBaeTCsl, U3/IMLIKNA CTaHOBATCA BpeaHbIMMU,
=0rnacHbIMM B MpPEeXHEeM CMbicrie. Torga oHM o6paliatoTcs Ha Apyroe no-
ne3Hoe A/ opraHuMsMa siBfieHMe— pasMHoXKeHue. MoCKo/IbKY pa3MHo-
YKeHue CBOAUTCS K TpaTe, pPacxofoBaHWUI0 U3INLLIKOB MUTaHWs, MOCTO/b-
Ky OHO perynmpyeT paBHOBecMEe >KWUBOro Tesia.

KakoBa cygb6a Mo/oBbiX KMETOK? YCTAHOB/IEHO, YTO KaXKaas B
«OTAENbHOCTU He MOXEeT TMpeBpaTUTbC B HOBbIA MHOFOK/IETOYHBbIN

Pwuc. 26.

eCxemMa OM/OA0TBOPEHUSI. A —CEeMEHHble K/IeTKM Bo3fle siila, B —KMBUMK
NPoOHNKaeT B AKUo, C—on/1040TBOPEHHOE ANLO.

e-QpraHvaMm. 11 3TOTr0 HYXXHO COeAMHEHWE MYXXCKOM W >KEHCKOIA
MofioBbIX K/eTOK. $lBfieHWe 3TO  HasbiBaeTcs  OMJIOA0TBOPEHMEM.
*OHO GblBAa€T BHYTPEHHMM U HapyXXHbIM. B nepBoMm cnavyae MosioBble
KNeTKU COeaMHSIOTCA BHYTpPW, B Tese opraHvuama. Hanpumep, npu
pPasMHOXEHUN cobaKu, KOWKW, foWaan W ap. >XUBOTHbIE MPOTUBOMO-
JNIOKHbIX TMOJIOB— CaMKW UM camubl COMMXKAOTCS MeXay €060l Takum
«06pa3om, 4YTO camel, MepefaeT BHYTPb CaMKW CBOW TMOJIOBbIE KMNETKMU.
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Cemsi camua, NPOHWKHYB B Te/1I0 CaMKW, ABMXKETCA yAapamu CBOUX
«XBOCTUKOB» HaBCTpeuy slily, NpuBAMKaeTcss K HEMY U OKpY>KaeT ero
=00 BCEX CTOPOH. (Puc! 26). V3 60/bLLIOI0 KOSIMYECTBA YXUBYMKOB, TOJI-
NSAWMXCA BOKPYr siila, COeaUHSIETCA C HUM OAWH, MNPUYEM U3 ABYX
KNeToK Moslyyaetcsl oAHa. $BfieHMe CcoefuMHeHUs sAlila U >KUBUMKA
BHYTPWU Tesla CaMKW Has3blBalTCs BHYTPEHHWUM OM0A40TBOPEHUEM.

YacTo onsI0A0TBOPEHME COBEpLUAETCS He BHYTPU Tena, caMku, a
BHE ero. Pblbbl, NSArYLWKKW, Xabbl NpUHaAneXxaT, Kak pas K Takum no-
poJaM, Y KOTOPbIX HabMoAaeTcsl BHELLHee WM Hapy>XHOoe OMof40TBo-
peHve. Hanpumep, caMKu pbiGbl MeYyT CBOU fAliLa WAM UKPY MpsiMo B
BO4yY, rae 6o B 3alULEHHbIX MecTax. CaMubl B Mepuog ukpomeTta-
HUA, cneayloT 3a caMKamu. Ha 0TNOoXKeHHYI WKPY camupbl U3NnBaloT
ECBOoe cemsl, KOTopoe YCTpemsisieTcs K sAiiuam M onsofAoTBOPSiET UX.
Takxke B Bofe OM/I0A0TBOPSIETCA MKpa NATYLKN, Xabbl U p. XXUBOTHbIX.

Byab TO BHYTpPEHHEe WM Hapy>XHe 0n040TBOPEHMEe—3TO 6e3-
pa3/InYyHO, HO, KaK TO/IbKO AL COeAMHSIETCA C XXMBUYMKOM, OHO ToT4yac
nenuTtca nononam. M3 ogHol KNeTKWU mosiyyaetcsa ABe, MpuyemM Kaxkaasi
M3 HUX BHOBb pasfensierca Ha paBHble 4dactu. O6pasyeTca 4eTbipe
KNeTKN, KoTopble TeM >Xe crnocobom gawT 8, 16, 32, 64 n 1. g B pe-
3ynbTaTe, CO34aeTcs 3apoAblll, COCTOAWMI MepBoHAYaslbHO N3 MHOXe-
CTBa 04MHAKOBbIX KAeToK. [Mo3)ke TaKoW 3apofblll, BCreAcTBUE pasje-
NleHUsa Tpyda Mexay Knetkamum wiv  cneynanmsaymu, MNOoCTENeHHOo
npespawjaeTcs B MOJIOA0E XXUBOTHOE TOI WM ApYrov nopogbl.

NTak, NosoBoe pasMHOXEHWE YXUBOTHbIX COCTOUT B C/leAYIOLLEeM:
camel, U caMKa OTAeNnsiloT OoT cebsl MoOMoBble K/ETKW, KOTOpble 3aTeMm
COEAVHSATCA B Tesle caMKM WM BHe ee. [ocne coeAUMHEHUS WM ON1040-
TBOPEHUS HAUYMHAETCS YCWU/IEHHOe AefieHWe OMnJioA0TBOPEHHOM KNeTKw,
npuBogsilee K 06pa3oBaHU0 3apoblilla, W, HaKOHeL, MOJI0A0ro >Ku-
BOTHOTO.

'MosioBble KNETKU 06pa3ytTcss B 0C0bObIX opraHax. OHW ObiBalOT
OBYX POAOB— MY>XCKME W >XeHckue. MNepBble Ha3biBaTCA CEMEHHUKaMM
M BbIAENSOT CEMSI WM >XXUBYMKOB, BTOpPble— SIMYHUKaMU U 06pa3ytoT
Alita. 3TO r/laBHble 4YacTU MOJIOBbIX OPraHoB, VMEHYEMbIE >Kene3amu.
MonoBble >enesbl camkKu, 06bIYHO, CApATaHbl rAyboko B Tefne. Y cawm-
LLOB MOJI0Bble >Kesie3bl HaxXoAsATCA BHYTPU Tena, WM B 0C060M MeLUOoYKe,
NnoABELLUEHHOM CHapy>Xu. Kpome >xenesbl, MOSI0OBOM OpraH cocTaB/isieTcst
ecllle U3 Apyrux vacTei, npegHasHaudyeHHbIX AN BbIHECEHUS, nepefauu,
XpaHeHNs1 CeMeHW, MPOBEAEHUS AWUL, PasBUTUSA 3apojbllua U T. [,

MocmMoTpmUTe Ha MOJIOBble OpraHbl camMua U caMKW peyHoro paka!
(Puc. 27). BoT camKa. ¥ Hee HaxoguUTCA TPeXNonacTHbIA SNYHUK (Kese-
3a), HabuTbll anuamn. OT AUYHUKa UAYT ABe O/IMHHblE 6efible TPY60oUKN,
HanpaB/isoLLMecss K TpeTbeil Mape XOAW/IbHbIX HOF, Y OCHOBaHUSA KOTO-
pbIX KaXaast M3 HUX OTKPbIBAETCS HapyXy 0TBepcTueM. JJIMHHbIE U
N3BUTble TPYOOUKKM, OTXOoASALWME OT SANYHUKA, CAYXaT AN BbIHECEHUS,
NMPoOBEAEHUA HapyXXy v, a NoTOMYy CrpaBeA/IMBO HasblBalTCA slile-
Bogamu. OHM 3aKaHYMBAKTCA CaMOCTOATE/IbHbIMW MOSIOBbIMUA  OTBEP-
ctuamn. Camel, obnagaeT TPex/I0NAacTHbIM CEMEHHMKOM, OT KOTOpOro
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O0TXO0AAT KOPOTKME fABe TPY6OUYKM, OTKpbIBalOWMECS KadKgasi Y OCHO-
BaHWsI MepBOi Mapbl XOAW/IbHLIX HOr. TpyGoukM camua HasbiBalTCs
cemMsiBoAaMu, TakK KakK Mo HMM BbIBOAUTCS HApYXXy cemsl.

TaKoBO Hec/10)KHOe CTpPOeHMe BCEro MoJIoBOro opraHa camua U
caMKW peyHoro paka. [eno, o4eBMAHO, 06’siCHSeTCA TeM, UYTO OM0A0-
TBOPEHWE PEYHOro paka Hapyy>kHoe. MNpyu TaKoM OMMI040TBOPEHUM OT
MoJsI0BOro opraHa TpebyeTcs MPOW3BOACTBO MOJSIOBLIX KNETOK U CBOEBpe-
MEHHOe BbIHECEHUE WX HapyXXy. HUKaKMX ApYyrux cneymanbHbIX Npucno-
cob6sIeHNA B MOSIOBOM OpraHe He 3amMevaeTcs.

Puc. 27.

A —KEHCKME M0JI0Bble OpraHbl PEYHOro paka, ov—sMYHUK, od—sALEBOA.

od'—)KeHCKOe M0JI0BOe OTBEPCTME, JieXKallee Yy OCHOBaHUSI TpeTbeli napsbl

rPYAHbIX HOXEK. B —MY>XXCKME MOoJI0Bble OpraHbl peuyHoro'paka, t—CemeH-

Hasl >Kefesa, vd—CeMsiBOf, vd'— MY>XCKOE MOJI0BOE OTBEPCTME Y OCHOBAHWS,
MATOM napbl TPYAHbIX HOXEK.

Bo3bMUTEe KOWKY W U3y4YUTe ee TMOJIoBble OpraHbl. Y caMKu
HalijeTe napy SWYHWKOB, Jiexawmx rayboko B Tene. Hepaneko
0T KaX[0ro sIn4HMUKa HauyMHaeTCs pacluMpeHHbIA KOoHel, siiileBofa, Ha-
3blBaeMbIi BOPOHKOW. OauH W Apyroi siuesod NpoaosHKakwTcs B BUAe
Tpy60K, Bnajawwmx B MeLIKoBUAHOe Teso. OT Hero uaetT KopoT-
KNI KaHan, OTKpbIBalOWMUACA Hapy>Xy. B MnuHMKe KOWKW o6pasyloTcs
O0YeHb MESIKUE SINYKMK, BbIXOASLLME W3 HEro 4epe3 paspbiB CTEHKWU.
Bbimajawllee M3 sMYHUKA SNYKO TMOAXBAaTbiBAeTCA BOPOHKOM U
nonafaeT B AlLEBOA, MO KOTOPOMY [ABUraeTcs Bce Aasiblue U Aasiblue.
HakoHel, siLo0 nepexognT B A0BOSIbHO 06’'eMUCTbIA MELLOYEK, KOTOPbIN
Ha3blBaeTcA MaTKoWA. W3yueHue CpaBHUTENbHOIO0 CTPOEHUST >XXUBOTHbIX
nokasano, 4YTO MaTKa MpeACTaBNseT COeAVMHEHHbIE W WU3MEHEHHble
Aaliuesoabl. B MaTke aliuo ocTaHaB/AMBaeTCsl, YKPenassch 06 0AHY U3 ee
CTEHOK, W 34eCb BbDKUAAET >XMBUMKOB, KOTOpble MPOHMKAWT cloja
yepe3 Bhnaranvwe— TpyoKy, uaywyl 0T MaTKM HapyXxy. B maTke
npovbxoAnT ONJI0A0TBOpPEHME, 3aTeM o6pa3oBaHMe 3apogbilla, W, Ha-
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KOHeL,, MOJI040ro >KMBOTHOro. [locnegHMmM  MOMEHTOM  SIB/ISIETCA
poXKAeHVEe WM BbIXOA 4Yepe3 TO >Ke Bnaraiviie Mosi040oro >XMBOTHOIO
Hapy>y.

Takum o06pa3om, M0s0Bble OpraHbl CaMKW KOLUKW YCTPOEeHbI
C/IOXKHee, 4em caMKu paka. [MpuymHo, NOBUAMMOMY, SB/ISIETCA BHYT-
peHHee onnofoTBopeHue. COOTBETCTBEHHO €My  MPMCNOCO6MEHO
CTPOEHME MOMIOBbIX OpraHoB. Tak, B sAWYHMKAxX 06pas3ylTcs MonoBble
K/1eTKW, OHW MepexoasaT B ANMLEBOAbl, KOTOPbIMW MPOBOAATCA Aasiblue B
mMaTky. [MocnefHsas npeactaBnisieT ocoboe MoMelleHWe, rae rnMPoucxoauTt
ONI040TBOPEHVE M BblHaLUMBaHWe 3apofbilia. Ons Bbixoda MO040r0
KMUBOTHOIO CAY>XXUT BRaranuvwle, UCNO/HAKLLEee TakXXe 3HavdeHue nNyTu,
yepe3 KOTOPbI/i MPOHUKAKT YXUBUYUKU.

He MeHee CNOXXHO YCTPOEHbl MY>XXCKMWEe MOoJI0Bble OpraHbl KOLUKW.
MapHble CEMEHHNKM NexaT CHapy>XW B 0CO60M MeLLOoYKe, Ha3blBAEMOM
MOLUOHKOMA. OT HUX UAYT CEMSABOAbI, KOTOpPble 3aTeEM C/AMBAlOTCA BMeCTe
N 06pasylT OAMH 00U ceMsAn3BepraTesibHbl KaHasl, Cry>Xawuin gas
OKOHYaTeNbHOro Bbl6pacbiBaHUA ceMeHW. CemMaAn3BepraTesibHbIA KaHasl
He OTKpbIBaeTCs NPsAMO OTBEPCTUEM, a obpasyeT cHapy>Xu 0cobblii no-
NoBOV NpuAaaTok, npegHa3sHAYeHHbIM AN nepejadm CeMeHU B Teno
caMku. TakKoW NpuaaToK BO BpeMsi pasMHOXXEHWUS BBOAUTCA BO Bnara-
nvule camkn, 4yem obecrieyMBaeTcs HadeXHad repejaya CeMEHW B
MaTKy.

NTak, CTpoeHMe MNOMOBbIX OpraHoB BMoOJsIHe OTBeYaeT pa3MHOXe-
Huio. KpoMe TOro, OHO 3aBUCUT OT CTPOEHWUS, CTENEHU CI0XKHOCTWU ca-
MUX >XMBOTHbIX, HaKOHeL,, obpasa >XMU3HMU U NUCTOPUYECKOro MpoLusoro.
KoHeuyHO, BO BCex 3TUX C/yyasax CyTb OCTaeTca TOW >Xe, Wu3Me-
HAKTCA TO/IbKO pa3Mepbl, MeCTOMosioKeHWe, Gopma, 4YMCIo 4vacTel
M Npoy. opraHoB. MOXeT p[axe CAYyUYUTbCA, UTO MYXKCKUE U dKeH-
CKMe MOoMoBble OpraHbl HaxoAATCA He OTAesibHO, a fiexaTt BMecTe B
OLHOM W TOM >Ke >XMBOTHOM (060enofible >XUBOTHbIE). W Torga cyly-
HOCTb MOJI0BOr0 PasMHOXEHUSA OCTaHeTCs HEM3MEeHHOW n 6yaeT 3aksito-
YaTbCH B COEAMHEHNN MY>XKCKOM M XKEHCKOW MoMoBbIX KNetok. (Puc. 26).
Hab6niogaeTca MNonoBoe pasMHOXeHMe Yy pacteHuin? La! Mogo6bHo >Ku-
BOTHbIM, BbICLUME MHOFOK/IETOYHbIE pPACTEHUS UMEIT CreunasibHble Mo-
noBble opraHbl-UgeTbl. OHU 6bIBAKOT ABYX POAOB— MY>XXCKUE U XKEHCKUE.
MepBble HecyT B cebe, TaK HasblBaeMmble, TbIYMHKWU-TESbLA, WMeloLLne
BMJ, MELLUOYKOB, CUAALINX HA TOHKUX N BbICOKMUX MoAcTaBKax. TbIYMHOK
B LBeTKe, 06bIKHOBEHHO, MHOro. >XeHCKUA LBETOK BMECTO TbIYMHOK
COAEPXUT OANH WM HECKOSIbKO MOCTUKOB— Tesl B (DOpMe OYTbISIOUKMU.
ThIYMHKN N NECTUKU NeXKaT B CepefiHe LiBETKA M CUMTAIOTCA [/1aBHbIMA
ero vactamu. [na 3awmTbl UX UBETOK o06s1agaeT J/IUCTOMKaMU OBYX
poA0B— 3eMleHbIMM Yalle/IMCTUKaMU U fienecTkaMy, OKpalleHHbIMU BO
BCe LBeTa, KpoMe 3e/ieHoro. YallesimcTMkKnU 1 fienectkyu CUasaT no Kpawo
uBeTKa M 06pasyloT 0cobbii ero MoOKpoB.

Yacto O0AMH W TOT e LUBETOK COAEPXWUT U TbIUMHKN, U
necTUKN— Torga OH Ha3blBaeTca o06oenonbiM. B  TbluMHKax obpa-
3yHTCA MYXXCKME MO0/0Bble K/ETKW. Y pacTeHUM OHU Ha3biBaloTcs
NbUIbLEA N, KakK MokKasblBaeT camo C/I0BO, MPeAcTaBAsi0T KPOXOTHbIEe
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KNEeTOUKUN, MOXO0XMWe Ha KPYMUHKU MblIM. MYXXCKME TO0M0Bble  K/ETKU
pacTeHUiA OKPYr/bl WU HUKAKUMW MPUCAOCOBNEHUSAMU [N CaMOoCTos-
Te/IbHOr0 ABWXKEHUS He o06s1afaloT. B necTvke, a WUMEHHO HWXHen un
paclmpeHHOM ero 4actm (3aBsA3b) o06pas3ylTcs SiueBble K/IETKMU.
Takum 06pa3om, pacTeHue Mpu NocpefcTBe LBeTKa 0TAensieT oT cebs
nonoBble KMNeTKU. [lanbHellwas yyacTb MOJI0BbIX KMETOK pacTeHUl Ta-
KoBa. Kak TOMbKO B MeLlOYKe— Mbl/IbHUKE TbIUMHKW HabupaeTca fo-
CTATOYHOE KOJ/IMYECTBO MblibLpl, OHA BbIXOAUT W3 Hero. lpu nocpea-
CTBE BeTpa WIM HACEKOMbIX MblIbLa MEPEHOCUTCS Ha >XEHCKWiA no-
NI0BOVA opraH NMecTUK W 3aflepXXUBaeTcs Ha HeM, 6narogapsi NMNKOW Xupa-
KocTu. [llo3)Ke Takasa MblIMHKA MPOHUKAaeT BHYTPb MOJIOBOr0 oOpraHa,
JocTuraeT 3aBSA3U U COEAUHSETCHA 34echb € AUoM. MPoMcXoanT, 3HAYNT,
ONsI0A0TBOPEHME, CcOBepLUalliee TOYb B TOYb, KaK Yy D>KUBOTHbIX.
OnnogoTBOpeHHasn fAiueBas KneTKa Ae/IMTCA MHOro pa3 noapsg v npe-
BpallLaeTcsa MoCcTerneHHO B CeEMSl, KOTOpoOe MnpeAcTaB/seT roTOBOro 3a-
pogbilla 6yayuiero pacteHusi. [pu nocpefcTBe BeTpa M pasHbIX
XXMBOTHbIX CeMs monajaeT B 3eMJ10, FAe U3 Hero BblpacTaeT Mo0/040e
pacTeHue.

Takum o06pa3om, MOSI0BOE Pa3MHOXEHWE pacTeHUA B OCHOBHbIX
CBOMX 4YepTax He OT/INYAETCA OT TaKOr0 >Xe Pa3sMHOXEHUS] XXUBOTHbIX.
PacTeHUss Mpon3BOAAT MYXCKWE W XKEHCKUEe KeTKWU, 3aTeM OHU coeau-
HAKTCA M M3 0N/040TBOPEHHOW ANLEBON KNeTKM o06pa3yeTcsa HOBOE
pacTeHue.

Kpome 4yucTo 6ecnosioro M MosoBOro pasMHOXEHUNA CcyliecTByeT
elle cMmellaHHbI cnocob. OH 3ak/yvyaeTcss B TOM, UTO OAHa U Ta XXe
nopoja OpraHM3MoB pa3MHOXaeTcs MocsiefoBaTeslbHO U MOCMEHHO TO
6ecrnonbiM, TO nofnoBbIM croco6om. K nopogam, pasMHOXKalLWUMcs
CMELUaHHbIM CM0CO60M MpUHAA/IeXaT MHOrMe 4YepBW, HacekoMble, a U3
pacTeHUA— NanopoTHUKK, XBowu W gp. [lo cywecTBy CMeLlaHHOe
pasMHOXeHue ecTb MPOCTOe co4YeTaHUe OCHOBHbIX CMOCO60B pPa3MHO-
XXEHUs, coyeTaHume, 06YCNOB/IEHHOE, MOBUAMMOMY, MPUCMOCO6AEHUEM.

NTakK, pasMHOXeHMEe eCTb O04YeHb Ba)KHOE >XM3HEHHOe SB/IEHME.
Ecnn 6bl opraHusMbl MOCTOSAHHO He MA0AWNCL, TO >KM3Hb CKOPO
LO/MKHa 6blna 6bl MpekpaTuTbCs Ha 3emMse. PasmMHOXeHMe Bcex opra-
HN3MOB COBEPLUAETCS Ype3BblYaliHO ObICTPO, YTO AUKTyeTcs Heobxoawu-
MOCTbH COXPaHEHUS >XU3HW. VI3BECTHO, UTO B MpupoAe AelicTByeT 3a-
KOH 60pb6bl 3a CcyuecTBOBaHMe, BC/AeACTBME KOTOpOro norubaet
60nbLIOE KONIMYECTBO OpraHU3MoB. YueHue [lapBuHa MpeKpacHo pucyet
KapTuHy 6ecnouwiagHoro wucTpebsieHNs >XU3Heli 0T ronoga, Xxonoaa,
BeTpa, A0XKAEN M KOHKYPEHUUW [Apyrux cyuiects. be3 npeyBennueHms
MOXHO CKa3aTb, 4YTO 06Liee paBHOBECME >XU3HW MOKyMNaeTcs TOMbKO
LeHOl pa3MHOXeHUs. Ponb ero B 3TOM OTHOLUEHWW OFPOMHA, a C Hel
MOHATHO M TO CWUJ/IbHOE, HEMpPeoAo/IMMOE CTPEMJSIEHME K Pa3sMHOXXEHMUIO,
KOTOpPOEe 3a/10)KEHO BO BCEX XXU3HSAX.

Koraa roBopsiT 0 XXMBOTHbIX, TO CTPEMJ/IEHME UX K PA3MHOXEHWUI0
WMEHYIT WMHCTUKTOM WM YYBCTBOM pPas3MHOXEHUS, MHaye /060BbH0.
Benep, 3a 4yBCTBOM r0/104a— 3TUM BEYHbIM pPbI4aroM >XU3HW, Crle-
AyeT' MOCTOSIHHbIA N He MeHee MOryLecTBEHHbIA ee CAYTHUK-M060Bb.



KM3aHb 83

Kak noTpe6bHOCTb B NuLle noAckasbiBaeTcs rosfofom, Tak /io60Bb CBU-
LeTenbCTBYeT 0 HE06X0AMMOCTU pa3MHOXeHus. J1ioboBb U ronog—
NposiBfiEHNSI OA4HOW W TOW >Ke CYLLHOCTWU, KOTOopas Ha3blBaeTCsA YXU3HbIO.
J11060Bb U ron04 OAMHAKOBO CUSbHbI,'HACTOATE/IbHO TpeboBaTe/lbHbl U
HernpeogonMmbl. O60MTUCL 6€3 MUY U PA3MHOXXEHUSA, N3bexkaTb UX He
MOXET HM 0AuUH opraHu3Mm. MoTpebHOCTb B NULle U /Il06BM HACTO/IbKO
TpeboBaTeNbHbl, TaAK HaCYLUHbl, YTO MM HEBO/IbHO MOAUYMHSETCA >XXMBOE
Teno. Ho, Kak MoXeT 6bITb MHaye! Begp n1060Bb U rofog—aTo cama
XKU3Hb!

[elicTBnTeNbHO, N060Bb N FON04—3TO KUTbl Ha KOTOPbIX Aep-
XXUTCHA XN3Hb. [pucMoTpuUTecb K pasHoobpasHbIM cyliecTBaMm, K ca-
MUM cebe M Bbl NOMMETe, UYTO BCA >XM3Hb COTKaHa W3 MNo6Yy>XAeHWUi
K NULWE 1 PasMHOXXEHUIO. ITUN NOOYXAEHNA AUKTYIOTCA CaMOM >XU3HbIO,
>KeNe3HbIM 3aKOHOM HeobXoAMMOCTU UM PU3UKO-XMMUYECKUMWN MNPOo-
ueccaMmu, NPOUCXOOALLMMUN B XXMBOM BeLlecTBe. Jpyrnx NpUUnH XXMU3HU
HeT! B camom pene, 4YyBCTBO rosioga— 3TO CUrHasl, npesynpexaeHue,
pasgpakeHue, uayuiee U3BHYTPU U roBopsilliee 0 TOM, 4TO, BCNEeACTBME
paspylleHns nNuwy, epmMeHTbl AeACTBYIOT PUINKO-XMMUYECKN Ha XK/N-
BOE BeLLecTBO WM, YTO OpraHM3M HayuMHaeT cam cebs ecTb. Takum
obpa3oM, ronog—aTo HenpusaATHoe, 60/1e3HEHHOE 4YYBCTBO COOGCTBEH-
HOro paspyLleHUs.

A nwb6oBb! He ecTb /M 3T0 TOXe 0CO6bIA cuUrHasn, 06yC/10BEH-
HbIi KakKMMWU-Nnbo nosnesHbiMU npuynHamu?! MNogpobHble wvccnefoBaHUA
MOMoBbIX OPraHoB BbICLUMX MO3BOHOYHbIX >XWUBOTHbIX, Hanpumep, NTUL,
M MenkonuTawLwmx, Mnokasasn, 4YTo pAOoM C AUYHUKaMU U CeMEHHWU-
KaMn y 3TUX >XMBOTHbIX HaxoaaTca ocobble Tesnbua. Bbio ycTaHOB-
NIeHO, 4TO 3TW TefblUa MpPeACcTaBMAT HaCTOALWME >Kefe3Ku, OTKPbI-
BalOLLMECST He Hapy>XKy, a coobLiarLmecs ¢ KPOBEHOCHOW CUCTEMOMN, Ty-
CTO MX onsieTawowen. Obpa3oBaHUA 3TN 6blIM Ha3BaHbl XXesle3kaMy Mo-
[LOBOW 3penocTu, TakK KakK OHW pa3BMBalTCA TOIbKO KO BPEMEHU pa3MHO
XXeHus. TlyTeM CNOXHbIX M pa3Ho06pa3HbIX OMbITOB Y4YeHble BbIACHWUN,
UYTO >Kesfie3KM MOJI0BOM 3penocTu BbIAESAIOT B KPOBb 0COObIe C/OXHbIE
B XMMWYECKOM OTHOLUIEHWMU BeLLEeCTBa, Ha3blBaemble ropMoHamu. OHU
pa3HOCATCA KpPOBbK MO BceMy Teny, AeWCTBYIOT Ha Hero W3BHYTpU
(PU3NKO-XUMMYECKU, BbI3bIBasi pasapakeHus B BUAE NOOY>XKAeHUA K pas-
MHOXKeHM0. Takum 06pa3oM, ropMoHbl MPeACTaBAT Te e (epMeH-
Tbl. o4 BAUSIHMEM MX cO34aeTcs YyBCTBO JIOOBUM U coBepLuaeTcs pabo-
Ta MO/M0BbIX OPraHoB, OTAE/NANLWMX MOJ0BblE K/ETKU.

Ecnn u4yBCTBO rosnoga ecTb HernpusaTHoe 60M1e3HEeHHOEe Mepexxu-
BaHVe COGCTBEHHOro paspylleHWsi, TO 060Bb NpeacTaBnseT 4YyBCTBO
NpPsiIMO MPOTUBOMOJIOXKHOE. 3TO0 TakK MOHATHO W ecTecTBeHHo! [onofa
3TO 4yBCTBO HegocTaTka, N060Bb MNO6Y>XAeHMe 0T U3bbITKa... [pn
rosiofge oulyliaeTcs ocTpas HyXaa B OpraHU4YecKMX BeLlecTBax, Ble-
yeHMe K HUM. locKOoMbKY MNo4 BAUSAHWEM (hepMeHTOB paspyluaeTcs He
nuuwia, a >KMBoe ' BewecTBO oOpraHu3Ma, nocnegHUn  YyBCTBYeT
SABHbIA H HENpPUATHbIA ywepb. He ~o npun nwobeu! bBygyun neperpy>KeH-
HbIM >XMBbIMM BeLlecTBaMn, OpraHusm obpaliaet cBou (epMeHTbl Ha
co6CTBEHHOE paspylleHne, 4To6bl NpuBeCcTU cebs B COCTOAHUE MpPex-
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Hero paBHoBecusi. [py TakKoM paspylleHUN >XUBOE Teslo He TONbKO He
yyBCTBYeT yuwep6a, Ho, HAo6OpPOT, WUCMbITbIBAET, MEPeXMBaeT HacTo-
slllee HacnaxkaeHwe. B nMo6BU opraHuam Bcerga nosyyaeT MPUSITHOe
YAOB/IETBOPEHME M TOMbKO MOTOMY, UYTO OH paspyllaeT He HOPMY XXU-
BOro BelllecTBa, a Te U3NULIKKU, KOTOpPble TAXKes/bIM GpeMeHeM noxaTcs;
na Hero. Mpu pasmMHOXeHWUW, AelCTBUTEs/IbHO, OpraHu3M MK36aBnsieTcs
0T W3MINLLIHENR TSHXXECTU U, HAKOMJIeHHble XMBble BelllecTBa, obpallaeT Ha
obpaszoBaHMe TaKUX >e 0praHusMoB. ECTECTBEHHO, 4TO /1060Bb SB-
NseTcsl He 60SIE3HEHHbLIM OLLYLLEHUEM, a MPUATHbLIM WU36aBieHMEM, 006 -
fleryeHneM, OTAOXHOBEHMEM OT WU306bITKA OpPraHWYeckKMX BeLLECTB.
Takum o6pa3om, N060BbL ecTb NPUATHOE YAO0BMETBOPEHUE, MosyYeHHoe-
0T paspyLUeHusi, pacxofoBaHUS W3MULLIKOB XXWUBOFo BellecTBa.

OTcloga, MOHATHO, MOYeMy BCAKWIA OpraHm3M He pas3MHOXaeTcs
[0 nocnefHUX AHer cBoel >XM3HW. OT BPEMEHU >XXMBOe Teno M3Hallu-
BaeTcsl, cTapeeT. 3aMeuyeHO, 4TO B TepBYH oyepeib, C BO3pacToM,
ApsabneeT rnaBHas MallMHa opraHM3Ma— KULWEYHUK U KPOBEHOCHas
cuctema. Ecnnm B3aTb, Hanpumep, 4esioBeKa B BO3pacTe /1IeT COpPoKa, TO
B €ro opraHax nuWTaHWs HalifieTcs He Masio CTapYecKUX MepepoXAeHUi
WIN U3MEHEHWUN. Y 6OMbLUMHCTBA fIl0A4e B 3TOM BoO3pacTe HabnwopaeT-
cA BANOCTb KuLIEK, 6osiee cnaboe MX cokpallieHue, nopya U BbiNajeHue
3y60oB, ocnabsieHne cepaeyHOM AeATeNbHOCTU, YMNJIOTHEHWE KPOBEHOC-
HbIX COCYZ0B M Np. TaKoB HeNpuATHbLIA yaen He o4HOro yenoeeka. Cta-
pelT BCe >XUBble Tena, TO/IbKO O4HW paHblle, Apyrve Mno3xe.

NTak, OT BpeMeHW, Mpexae BCero, cTapelT opraHbl MUTaHUA,
oT4yero ocnabnserca obMeH BewlecTB. B cBA3M ¢ 3aTUM opraHu3Mm eisa
ycneBaeT MOKPbITb pacxo CBOMX BeL,eCTB MNpPUXogoM nuwm. B 3aTo
BPEMSA B OpraHM3mMe He HaKOMJAeTCA HUKaKUX W3MTULLIKOB, HUKaKnx
CTOPOHHUX 3anacoB >XVUBOro BelLecTBa, B HEM cOoBepLlaeTcsl 3KOHOMHOe
CcBefleHMe KOHLO0B C KOHLUamMu B MNPUX04o-pacxofe MNULEBbIX MaTepwu-
anoB. lpu TakKoOM MOMIOXKEHUW Bellell COBepLUEHHO HEBO3MOXXHO pas-
MHOXeHMWe, TaK KakK HeT TeX >XMBbIX BELLeCTB, 3a CYET KOTOPbIX OHO
MOXeT coBepllaTbCcs. PasMHOXeHMe B CTapyeckume rofgbl, ecnm 6bl OHO
npoucxoanno, 6bis10 6bl BpeAHbIM, HEMPUATHBLIM U NPAMO-TAKU OMacHbIM
4N XXKU3HU. BoT noyemy cTapble opraHuU3Mbl He pa3MHoXawTca. Benea-
CTBME HEAO0CTAaTOYHOro NUTAaHWA >Kefne3a [MO0/I0BOA 3pesiocTU  BSHET,
6/1eKHeT M NocTeneHHO yracaeT. MNpeXxXHue ropMOoHbl YyXXe He BblAenanTcs
B KpPOBb, HeT pasgpaxawuwux, byjopaxalnx Havas, ocTaHaB/MBaeTcs
LeATe/IbHOCTb MOSI0BbIX OpraHoB— MNPUXOAUT KOHel, /6BUM N pasMHO-
XeHU. C 3TOro BPEMEHW >XU3Hb TeyeT MepHOo, nsaBHO U [-mxo! OT-
HblHe HeT 60/iblle MPUYUH, MOTYLWMX HapyLWUTb paBHOBECME, & MOTOMY
HET M TOro OrHA, KOTOPbIM ropesia >XW3Hb! HO 3TOT OroHb He normo!
Bo BpemMs OTOpOLUEHHbIW, OTAENEeHHbIA B MOM0BbIX K/eTKax, OH BHOBb
3aXKuraet MOJIOAYH >KU3Hb!

foBopA 0 pasMHOXEeHWW, KOHEYHO, HeNb3dA'YCTaHOBUTb TOYHbIX,
CPOKOB Haydana U ero KoHua. MOXXHO ckKas3aTb TO/IbKO OAHO, UTO pas-
MHO>XeHUe BCelesio 3aBNCUT OT NMUTaHUA, MNpunyem Hayasio ero onpe-
aAensaetcs M36bITOYHbIM HAaKOM/IEHNEM >KUBbIX matepmnasioB, a KOHel,
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MO/HbIM ero pacxofoBaHueM. Eciv m HabnopalTcss MHOTAA OTK/IOHEHUS
I0T 3TOro o6uwero npasmna, To NPUYUHOM MX Bcerga 6biBaldT 60/1€3HEH-
Hee SBMEHWS.

NTaK, CYULHOCTb PasMHOXeHMWsl Yy BCEX OpPraHM3MOB CBOAMTCS K
noTpe6aeHNo, YMEHbLUEHMIO W3/TULLKOB XXMBOF0 BewecTBa. 18 f0cTu-
YKEHUS1 3TOF0 MPUMEHSIOTCA pasHble Crocobbl, Kak— AefieHne, Crnopo-
o6pas3oBaHMe, MOYKOBaHME W MOJI0BOE pa3MHOXeHue. [leneHue, cno-
poo6pasoBaHMe W MOYKOBaHWE MPEACTaBAT Hambosiee MpPocTble Cro-
co6bl pasMHOXXeHUss. OHW CBOWCTBEHHbI BCEM HUCLUMM OpraHu3mam,
CTpOEHUEe KOTOPbIX HACTO/IbLKO MPOCTO, YTO AE/IEHMEM Ha PaBHble YacTu.
Wn OTAeNleHMeM Mo4veK AocTUraeTcsl o6pasloBaHMe HOBOFO OpraHuama.
Y BbICLUMX CYLLECTB MPaKTUKYEeTCs MoM0Boe pasMHOXeHMue. o cylie-
CTBY W 34ecb BCe [efI0 CBOAMTCS K OTAefleHUto 0co6biX 3a4aTKoB, TakK
Ha3blBaeMbIX, MOMIOBbIX K/AETOK. Bce oT/iMuMe 3ak/toyaeTcss B TOM, 4TO
MnofioBble K/IETKWU He MPsIMO MPEeBpaLLaloTcs B HOBblE >KMBble Tena, a
npeaBapuTeNIbHO COeAUHSIIOTCS.

FABneHMe 3T0 06'sICHAETCS 0CO6EHHOCTSIMM MOSIOBLIX YXUBOTHBbIX,
3aK/IlyalWMMncs B TOM, UYTO MPU3HAKU UX MOpoAbl pacnpegesieHbl
Mexay [ABYMS cyliectBamMyv Win nosfamu. osaTomy, Ans o6pasoBaHus
opraHusaMa TOW >ke nopoAbl Heo6XoAMMO yyacTue 060UX  MOJIOBbIX
KneTok. CyuwiecTBa 6ecrosibie 3TOro He Tpe6ywT. VX yactm wm 3a-
YyaTKM HemnocpeACcTBEHHO MpeBpallaloTCss B HOBble XXMBble Tena, Tak
KaK Mpu3HaKu opraHvMama 3ak/uyeHbl B Hem ofHoM. CrefoBaTesibHO,
® OCHOBE BCEX CMOCOGOB PA3MHOXEHUSI MIEXUT AefleHne Unm paspylie-
Hue. HoBoe >XMBOe Teno Bcerga CTPOUTCS WK U3 0TAeNbHbIX 0CKOJIKOB,
WM 13 COeAMHEHUs WUX.

CTpoeHME XUBLIX TeM.

Ecnn B35iTb He60MbLUOK JIOMTUK >XUBOr0o Tena, Hanpumep, Kyco-
yek Msica 4yenioBeka, cobaku, KOPOBbl M PACCMOTPETb €r0 B TOHKUX
paspesax Moj MWKPOCKOMOM, TO Mbl Mopasvmcs TOMY, UTO YBUAUM.
KycoueK Msica OKaXXeTCsl He CMJ/IOWHbIM BELLECTBOM, MOXOXXUM Ha BoAy,
rNHY, Tecto. Hao6opoT, B Msice Mbl 06HApPY>XMM 0c060e CTpOeHMe.
OHO 3ak/iloyaeTcsas B TOM, UYTO KycOoueK Msica COCTOUT U3 60/bLUOFO
-uMcna  HEeBUMAMMbLIX /1 HEBOOPYXKEHHOro rnasa o6pa3oBaHuUiA, CUMbHO
BbITSHYTbIX WU MOX0XXUX Ha BoslokHa. (Puc. 28). BHMMAaTe/IbHO BCMaTpu-
BasiCb, YBUAUM, 4YTO TakKue BOJIOKHA 06pasyloT Uefible My4Yku, Npu uyem
oTAeNlbHble BOMIOKHA W UX MYUKU COEAMHSIIOTCS MeXay co6oii nocpeg-
CTBOM OAHOPOAHOr0 W Mpo3pavyHoro BellecTBa. OHO HasbIBaeTCs MPoO-
MEXYTOUYHbIM, TaK KakK, AeMCTBUTE/IbHO, NIEXKUT B MPOMEXYTKe MyuyKoB
M BOJIOKOH.

O6paTMM Halle BHUMaHWEe Ha BOJIOKHA W MOCMOTPUM, YTO OHW
coboil npefcTaBnAlT. BoT, nepBoe nona.lleecss BOSIOKHO! OHO MMeeT
*(hopMy JIEHTbI, paclUMpeHO B CepeamHe M C'YXXEHO Ha KoHuax. CHapy-
KN BOJIOKHO MOKPbLITO 060/104YKOIA, KoTopasi- npugaeT emy ornpegeseH-
HYl0 (opMy, a BHYTpPEHHee COAEepP>XMMOoe 3arosIHEHO 3epPHUCTLIM U
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Nnpo3payHbIM BELLECTBOM, MOX0XXWUM Ha 6en0K Cblporo KypuHoro siiua-
BewecTBo 3TO B Hayke Ha3biBaeTcA MpOoTOMJasMoi WM naasmoii-
Kpome Hee B cocTaB BOJIOKHA BXOAMT elle OAHO Tefblie, nexallee B
ero cepe'guHe W UMelolllee BUA WAPUKa—3TO s4po. Takum o6pasom,
BO/IOKHO COCTOUT M3 ABYX uyacTeii— npoTonsasmbl 1 sigpa.

MpocmaTpuBasi BCe BOSIOKHA Msica, Haxogsilnecs B Mofe 3peHus
MUKpOCKona, y6exgaeMcs B 0AMHAKOBOM WX CTPOeHUWN. [elcTBUTESb-
HO, Kakoe Obl HW B3si/IM BOJIOKHO, KaXA0e COCTOUT M3 MPOTOMn/iasmbl
n agpa. TakuMm 06pa3om, KycoueK Msica o6pasoBaH Go/bLUMM Kosnue-
CTBOM BOJIOKOH-TE/1, UMEILWNX ONpeaesieHHY0 (opMy U MOCTPOEHHbIX
M3 npoTonaasmbl U sAgpa.

Pwuc. 28. Mnagkue wMbllleYyHble K/IETKU 4esioBeKa.

Puc. 29. KoxXa; e— NJ0CKNE K/IEeTKM 4YenoBeKa
(cBepxy), f—BOPOTHUYKOBbIE >XTYTUKOBbIE, g —KIYy-
TUKOBbIE U h—KMWLLEYHble KeTKn (C60Ky).

Pwnc. 28. Punc. 29

Ecnn, BMECTO Msica, B3siTb KYCOUYEK KOXWU TeX e >XWUBOTHbIX, TO>
npu paccmaTpuvBaHUM €e B MUKPOCKOM 06HapY>KMM, UTO OHa TaKXe Co-
CTOMT M3 0COo6bIX YacTeld. [NaAs Ha KOXY CBepxy, YBUMAUM, UTO OHa
COBEPLUEHHO MOX0Xa Ha WaxMaTHYl A[OCKY WM M4YefinHbliA  coT.
(Puc. 29). MHororpaHHble TenbLa, Ha KOTOpble pacnajaeTcs KoxKa,
TECHO COoefIMHEHbl MeXay Cco60i, npuueM Kaxkjoe COCTOMT U3 MpPOTo-
nnasmbl 1 agpa. CnegoBaTesibHO, KOXXa KakK M MSICO UMeT onpeje-
JNleHHoe CTpoeHue.

Ecnn 6bl, He OrpaHM4YMBasiCb KOXel 1 MSCOM, Mbl B3N Jll0-
6yl0 4YacTb Tesila XXMBOTHOro, Hanpumep, Cepaue, Mo3r, fIerkoe, MeyeHb,
KULLIEYHUK, MOYKM U MpoY., TO U TYT Mbl HATO/IKHY/INCb Gbl MpPU Uccrie-
[oBaHUM Ha To e sABneHWe. OKas3asocb 6bl, YTO BCE MepeuyncsieHHble
yacTM opraHmMsaMa OblIM MOCTPOEHbl M3 KPOXOTHbLIX Tenel, Bceraa
COCTOAWMX W3 MPOTONAa3biM M 54pa, HO UMEeLWUX TOMbKO pasHylo
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BEMUNHY W hopMy. Takmm 06pa3omM, MOXXHO cKas3aTb, 4TO Tesl0 Ye-
NoBEKA, KOPOBbl M coGaKM CONOAT M3 MHOXKECTBA MeSIKMX 4acTeid. B
HayKe OHM n3gaBHaA MONyYMIN Ha3BaHWE K/ETOK Ha TOM OCHOBaHWUW,
YTO MHOIME N3 HUX MMEKT (opMy SLWMUYKOB, fYeeK, 3aK/yarlnx
)K1BOE BELLECTBO.

NTak, Teno 4enoBeKka, KOpPOBbl M C06AKM COCTOUT M3 OrPOMHOIO0
Ko/in4yecTBa KJ/IeTOK. OTO 3HAUWT, 4YTO K/leTKa MNpeacTaBnsieT 0Co6Ylo
CTPOUTENIbHYK €AVHNLY, Ma/IeHbKUIA KUPMUYUKMK XXUBOTo BellecTBa. llo-
OO06HO TOMY, KaK AoM CTPOUTCS M3 MHOXEeCcTBa Kupnuyeri— odopm-
NIEHHbIX MEPTBbIX MaTepuasioB, TaK CTPOUTCHA Teno 4YesioBeKa, KOPOBbI,
cobakKM M3 MHOXecTBa KJ/eTOK, MPeAcTaBASOWMX PO >KMBbIX KUp-
nuyen.

He TonbkKo u4enoBeK, KopoBa M cobaka MNOCTPOeHbl U3 KEeTOK,
HO N Bce 6e3 WCK/NYEHMS >KMBOTHble. PasHMUa TO/IbKO B TOM, 4TO
OflHN >XNBOTHble, KaK ameba, Tydenbka, aBrneHa um gp. CoCTOAT BCero
U3 OOHOW KNEeTKW, Apyrve, Hao60poT, MOCTPOEHbl M3 MHOXecTBa pas-
HbIX K/1ieTOK. [lepBble Ha3blBalOTCA OAHOK/IETOYHbLIMWU, BTOPble— MHOFO-
KeToyHbIMK. Korga >XMBOTHOE COCTOUT BCEro M3 OAHOM KNETKW, ero
Has3blBalOT MNPOCTbIM WM MApOCTEALIMM. OTMM XOTAT CcKasaTb, 4TO
60/1ee aNeMeHTapHbIX (hOPM >XM3HU HEeU3BeCcTHO. Ecnim >XMBOTHOE CTpoO-
MUTCS N3 MHOIMX K/IETOK— OHO CYMTAEeTCs C/0XKHbIM, HO B 3aBUCUMOCTU
OT 4ucria U pasHoobpasns K/AETOK C/I0XKHOCTb ObiBaeT 60/bLUel- U
MEHbLLEN.

CnepoBaTenbHO, caMOM MpPOCTOM (HOPMOM XKM3HU SABMSETCA KeTKa,
npeacTaBnsiowlass M3 cebsa KOMOYEK >XMBOr0 BellecTBa, Yalle BCEro
MWUKPOCKOMUYECKNX pa3MepoB, 06pa3oBaHHbI NpoTon/a3Moii U S4pPOM.
CB0o60AHOXKMBYLLAA K/eTKa 06/1a4aeT BCEMU MPOSABAEHUAMU  YKU3HU—
pa3gpaXkMMocTblo, MUTaHMEM, POCTOM W pasMHOXeHueM. Opyron, 60-
Nlee NMpocToi hopMbl Mbl MOKa He 3HAeMm, a MOTOMY K/jeTKa MpuaHaeTcs
3a ee 0OCHOBY.

He TONbKO >XMBOTHble, HO W BCe PACTEHUSI MOCTPOEHbI U3 KJie
ToueK. PaccmoTpuTe B MMKPOCKOM KYCOYKM JIUCTA, CTEONS U KOPHSA
NyKa, MOPKOBM, Ayba akauuu W Bbl YBUAMUTE, YTO OHU TaKXe COCTOAT
M3 KAeTOK pasHoi opmbl 1 BennuuHbl. (Puc. 30). BoTt, Hanpumep,
paspe3 4epe3 nuct! CBepxy ero Bbl BUAUTE psif KAETOK, MOXO0XKUX Ha
KyO6UKWU MOCTOBOM, a rnybxe B HECKO/bKO C/I0eB PaCMOfIOXKEHbl CHa-
yasia ctosibyaTble, a 3aTeM OBaJ/lbHble KJ/IETKMW.

Kak cpeam >XMBOTHbIX, TaK U Cpean pacTeHui, pasfinyarwT 0fHO-
K/1ETOYHbIE M MHOFOK/IeTOUHble. K MepBbIM OTHOCATCS TaKue opraHus-
Mbl, KakK 6aKTepun, OPOX>KU WU MHOTMe BOAOPOCNN. Teno Bcex 3TUX
CYLecTB COCTOUT W3 OAHOM KNETKW, 06pa30BaHHOM HenpeMeHHbIMU ee
yacTammn— nNpoTonsa3Moi M sagpomM. Ko BTOPbIM OTHOCATCA: HEKOTOpble
BOAOPOC/IN, MXW, MNaMOpPOTHMKMK, XBOLWMW, MNJayHbl M LIBETKOBble pacTe-
HUsA. Bce 3TU opraHMambl COCTOAT M3 MHOTMX K/1IETOK W MpeacTtaBAsiioT
BbiCLUME (DOPMbI XKU3HW.

NTak, 018 BceX XXUBbIX Tesl XapaKTepHO K/1eTOYHOe UX CTPOeHMe.
HeT HM OHOro TaKoro cyuectBa, KOTOpoe He 6bl/10 Bbl MOCTPOEHO U3
KNeToK. Jliobass 4acTb >XMBOro Teflia, AaXe KOCTb, Kopa npeacTtaBns-
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IOTCA MOCTPOEHHbLIMM U3 KNeToK. CTasno 6biTb, K/ETOYHOE CTPOEHMUEe
ABNsieTcA obweli NPUHAANEXXHOCTbIO >XMBbIX Ten. O6HapyXXuBatoT Mo-
fo6HOe cTpoeHMe MepTBble Tena? OnbIT U HabNAEHUS MOKa3blBalOT,
4TO HeT. HM KaMeHb, HM nnacT 3eM/I1M, HUM BOga U BO3AYX He UMeKT
K/IeTOYHOr0 CTPOEHUS. YCTaHOBJIEHO, YTO MepTBble Tena 6bIBAOT ABYX
poaoB— GecthopMeHHbIE U KpucTanauyeckue. MepBble He MMET HUKO-
KOr0 CTPOEHUsI, Harnpumep, Mefb, XXere30; BTOPble CTPOATCA U3 0CcO6bIX
obpa3oBaHWi TOWM WX OPYroiAi reoMeTpuMyecKoil (opMbl, Ha3biBAEMbIX
KpucTaniamu. KoHeuyHo, KpuUCTasisl He MOX0XX Ha K/eTKy, HO Tem He
MeHee KpUCTa/I/IMYECKUE Tena YKasblBalT Ha OTAa/IeHHOE CXOACTBO
>XMBOIO U MEPTBOrO.

Pwnc. 30.

1

MonepeyHblii pa3pe3 4vepe3 JIACT reopruHbl. 1—Koxkuuya amcra. 2—MAKOTb

WIn napeHxmma, 3—Xunka sicta (oHa BblgaeTcss CBepXy M CHU3Y JIUCTa),

4 —y4KN npoBoOAALMX COCYA0B. B KeTkax MAKOTU BUAHbLI X10podusifio-
Bble 3epHa.

KneToyHoe cTpoeHWe BCeX OPraHU3MoB CBUAETE/bCTBYET U O
KPOBHOM MX pofcTBe. B camom fene, oAHOK/ETOUHbIE U MHOFOK/eTou-
Hble CyLLecTBa CXOfHbl B TOM, 4YTO MOCTPOEHbl U3 KeToK. lMosaratoT,
UYTO KJ/leTKa eCTb HauyasibHas (hopMa >XM3HW, 0T KOTOPOM Mpou3oLnm
BCE MHOTFOK/eTOUHblE (DOPMbI, YTO TaKoii Mepexof COBEpLUU/ICA Mea-
JIeHHO W MoCcTeneHHo crefyloWmnm ob6pa3om. CHavana Ha 3emsie >KUau
O4HOK/METOUHblE cyllecTBa B Buae amebbl, [10Ka3aTe/IbCTBOM UYero
CNy>XaT ocTaTKM PaKOBMHOK pPa3HbIX OAHOK/ETOUHbIX, POACTBEHHbIX
amebe, HaxogMMbIX B CaMbIX TTY6OKUX C/I0SAX 3eMJIN.
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Mbl y>Ke 3HaeM, YTO0 pasMHOXEHWe BCeX OPraHU3MoB B KOHEUYHOM
cyeTe 3aBUCUT OT T[/IABHOIO SIBNIEHUST YKU3HU— MUTaHus. Mpy HopMasb-
HOM MUTaHUM ame6a, HaMpuUmep, PasMHOXKaeTcs TaK, 4YTo pa3gensieTcs
nornosiam, Npuyem, NonyyeHHble aBe KMeTKU TyT XKe pacxogaTtcs. B npo-
TUBHOM  C/lydae, Npv  HeGNaronpusTHbIX 06CTOSATENbCTBAX — fAerie-
HME MOXKeT He AOXOAWUTb A0 KOHUA. DTO 3HAUUT, UTO KMEeTKa He nepe-
LUHYPYEeTCA COBCEM W/W, €C/IN M pasfeninuTcs Ha ABe, TO KaxKgas U3 HUX
ocTalTca BMmecTe. EcCnM fganblie TO YKe camMoe MOBTOPUTCA C KadkKAoi
K/MeTKOM, TO Mosy4ynTcs cobpaHme yeTbipex K/eTOK WM MasieHbKasi Ko-
noHuA. TyTem HeMosIHOTo fefnieHnst 06pasyoTcsl MHOTME KOIOHUKW Mpo-
CTeMWmnX, KaK XXMBOTHbIX, TAK U pacTeHuii. MpumMepom KoMoHWUA, MoXKeT
CNY>XUTb LIAPOBUK, NaHAopuHa n ap. Kpome HemnosiHOro feneHus Koso-
HUA MoXeT o06pas3oBaThCsA TakKXKe BC/MEACTBME TMPOCTOro CoeAvHEHUs!
KNEeTOK, 06YCMOB/MIEHHOT0 HEe6MaronpUsATHLIMU XXU3HEHHBLIMU MPUYMHAMM.
UTo6bl fydlle [ep>KaTbCs- BMeCTe, K/eTKM BblAensoT BOKpPYr ocob6oe
CTYIHEBUAHOE BELLECTBO, CK/EMBAKOLLEe WM CKpPensisiiollee UX.

Te >ke MpUYUHBI, MOBUAMMOMY, VUMEN MEeCTO B Hadasie >XU3HW.
OfHOK/IeTOYHbIE CYLLECTBa, MyTeM HEMOSIHOrO0 AeNeHUst WU CoefuHe-
HUSI K/eToK,, o6pa3oBasin MepBOHAYa/IbHO MPOCTble KOSIOHUM, TO €ecTb
cobpaHnsl COBEPLUEHHO OAMHAKOBbIX KAeTOK. Jarnblie, KNeTKU KOJ0-
WM HayasIm U3MEHSATLCS MOoJ, B/IMSIHUEM HEOAWHAKOBbLIX YC/I0BUIA. MHaue
N 6bITb He Morso! lMpeacTaBbTe ce6e KOSIOHUIO B TOM BUAE, B KaKoM
OHa Haunuallle BcTpevaeTcsi. DTO Wap WM Kyuyka K/eTok. B Kakux pas-
HbIX YCMOBUAX HaxoAsATcs 9TU KNeTku! [OeiicTBUTeNbHO, nexauime
cBepXxy 6/vke K MuLLe, a NOoTOMY Jlydlle MUTAKTCS, B TO XKe camoe 6Gpe-
Msi MOBEPXHOCTHbIE K/IETKU MOABEPraloTcsl HemocpeacTBEHHOMY BO3feit-
CTBUIO BpefHbIX BNAHWI cpedbl. KNeTku, nexkawue rny6yke HaxoasaTcs B
XYAWUX YCMNOBUSIX MUTaHUS!, CTECHEHbl JaB/IEHNEM Bbllle HaxoAsLLUXCS
K/1IeTOK M XOpoLWo 3alyMiieHbl: Bnarogaps TakoMy MOSIOXKEHUI0 K/eToK,
*0HM He MOTYT >XXWUTb KaXaasi B OTAE/IbHOCTU TMOJIHOM M caMoCTOsITe b-
HOWM >KM3HbI0. B cuiy HEo6XOAUMOCTU K/eTKU CTAHOBSITCA B 3aBWCU-
MOCTb Apyr OT Apyra, MpUCNocobassach Kaxaasa M3 HUX TOUYHO K
CBOEMY MofioKeHUo. Tak co3faeTcsl TO, 4TO HasblBaeTca pasgesie-
HueM Tpyaa. OAHWM KMETKU MPUCMOCO6MAI0TCA K ABWXKEHUIo, 3alyuTe,
NUTaHUIo, Jpyrve pasMHOXXeHWlo, orope U Np. PasHas pa6oTa K/eTok
co3faeT W pasHylo nx qopmy. MosydaeTcs CnodKHasi KOSTOHUSI, COCTOS-
asi U3 MHOrMX Pas3HOPOAHbIX KETOK.

NTak, 6narofapsi pasgeneHuio Tpyaa MexXAy COBMECTHO >XUBY-
LWMMN OAMHAKOBbIMU KNETKaMW MoTyvynnach C/IoKHas KosIoHUsl, 6/1M3K0
MoxoXas Ha MHOTFOK/eTOYHbIA opraHvMsMm. Janblie, nNyTeM TOW >Xe
cneumannsaunn, C/0KHasA KOSIOHUSI MOCTEMNEHHO MpeBpaTu/iack B Mpo-
CTOA MHOFOK/IETOUHbIA OpraHnu3m, Mogo6HbIM, Hanpuwmep, rugpe. Y
3TOr0 >XMBOTHOrO, KakK -Mbl 3HAeM, Tefl0 COCTOUT W3 MHOIMX KJ/EeTOK,
pacrnosioXXeHHbIX B [Ba C/MOS— HApPY>KHbIA U BHYTPEHHWUI. Y ruapbl, B
NMPOTUBOMOIOXKHOCTb KOJIOHWUW, K/IeTKU TECHO COeAMHEeHbl MeXay Cco6o
B 04HO uenoe. Ecnm B KOMOHUM KaxKaas KieTKa coxpaHsina 6onee
WX MeHee CBOK CaMOCTOSTE/IbHOCTb, TO B MHOFOK/IETOYHOM oOpra-
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HM3Me TakKasi CaMOCTOSITe/IbHOCTb TepseTcs eule 6osblie. MNMocmoTpuTe
Ha Ty >Xe rugpy. Teno ee 06pa3oBaHO ABYMsl CMOSIMU pa3HbIX K/1ETOK.
(Puc. 31). Hapy>XHbIii /10 COCTOUT U3 KYyOMUYECKUX UM MOCTOBUAHbIX
KNeToK, fexawm”™ B oAuH psg U 06pasyrolinmx CHapy>XW POBHYK Mo-
BEPXHOCTb. V3BHYTpU, MOA MOKPOBHbLIM C/I0EM pacrnosiaraeTcsi BHYTPEeH-
HWIA C/0M, COCTOAWMIA TakXe M3 04HOr0 psija KNeTokK. Bce KieTKu
BHYTPEHHEro c/10s UMeT LUAVHAPUYECKYID (DOPMY, HEPOBHYK CB06OA-
HYH MOBEPXHOCTb, CU/IbHO BaKyO0/IM3MPOBaHbl M HEKOTOpPblie CHabXKeHbl
KONe6tNoWwmMMmncs 0oTPoCTKaMu B BuAe >XryTa. BHyTpeHHMe KneTKwu
npucrocobneHbl K NUTaHU0O. STUM N 06'SACHAETCS, YTO OHU BbITAHYTHI,

Puc. 31.
Knetkn rmgpbl. 1 JiBe KpanuBHble K/ETKN: a—B CMOKOMHOM COCTOSAHUM,
6 —BO Bpems cokpalieHusd, Il. YacTb pa3spe3a uyepe3 CTeHKY Tena rugpsl:

« —HapY>XXHbIi CMoi, « —OCHOBHAas1 MJIACTUHKA, sH—BHYTPEHHUIA CNOA, kc—
KpanvBHble KAeTku. 111 MycKyfnbHble KNeTKW ruapbl (CUMbHO yBeEN.).

rosibl C MOBEPXHOCTU, HEPOBHbl U CHAabXeHbl XryTamu. [eno B TOM,
4TO NUWa, nonagawlias BHYTPb rMapbl, ABUXKETCA Tam ydapamu XKry-
TOB, Bbl/IaB/IMBaeTCs KAeTKaMy U rorsjouwiaetcs. B kieTkax nuwa
obpabaTbiBaeTCs MULLLEBAPUTELHBIMM COKaMM, KOTOpPble COAepyKaTcsl B
HUX B BWAE MPO3payHbIX BaKyosiei.

Taknm 06pa3om, KNeTKW BHYTPEHHEro cfios npucnocobsieHbl Ans
NMPOABWKEHUS, 3axBaTblBaHUSA W MepeBapuBaHus nuwn. MevaTtb 3TOM
MHOroobpasHoin paboTbl NEXWUT Ha HUX TOYHbIM o6pa3om. [lornoLeH-
Hble BcelLlesio 3TOW paboToN, KAeTKU BHYTPEHHEro cfios creunanmsu-
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pyloTca B 3TOM HanpasneHun. Apyrne mx >XU3HEHHbIe CBOWCTBa, Kak
pasgpa>knmMocTb, POCT W pPa3MHOXeEHME OTCTynakwT Ha nocnegHee
MEeCTO WM CoBCeM nNMpeKpawakTCA.

3a cueT KJ/IeTOK BHYTPEHHEro C/losi CYLecTBYHT BCe OCTasibHble
KMeTKN rugpbl. Nonyyas B roToBOM BuAe nNuUTaTeflbHble BeLLEeCcTBa,
K/IETKWU Hapy>XHOro C/osi MOCTENMEHHO TepsiloT CMOCO6HOCTbL K camo-
CTOATE/IbHOMY MUTAHUID U NpucrocobnawT ceba K gpyro pab6oTe.
MonoXkeHMe Hapy>XHbIX KAETOK npexzae Bcero Tpebyet 0T HMX 06LEN,
3alMTbl BHYTPEHHEro cnosi. BoOT mouyeMy Hapy>XHble KIeTKM TeCcHO
CONVIKEHbI, MOKPbITbl Ha MOBEPXHOCTW OAHOM CMJIOWHOM 060/104KON 1.
obnagaloT HU3KOM hopmoii. Ho 3aWmToil 0AHOr0 BHYTPEHHEro €/108 He
ncUepnbIBaeTCA 3alliuTa BCEro opraHvMsaMa. BoT mouyemy HekoTopble U3
Hapy>KHbIX K/1eTOK M3MEHSIOTCA W NpeBpaLLalTcs B CneLmasibHble KeT-
KU rpywesnaHoi copmbl. (Puc. 31). OcobeHHOCTb 3TUX K/1eTOK 3aKJ/lio-
yaeTcd B TOM, UTO Ha Y3KOM KOHLLE OHU OTTSHYTbl B OCTPUeE, a BHYTpU
cofep>XaT Heb0/bLIOe KO/IMYECTBO MPOTOM/asMbl C SAAPOM U XKIY4ylo
XXNLAKOCTb <0 CBEPHYTOM B HeW MPY>XUHKOW HUTbIO. OnncaHHble
KMNeTKN cugdaT rpynnamu B Wynasblax U Ha 60Kax Tena, 0C06eHHO nX
MHOro B Llynanbuax, rae OHW 06pas3ylT cBoeobpasHble YTOsILLEHUS
B pofe y3es/IKoB WM 6yropkoB. K/eTKM 3TU Ha3biBAKTCH XIYYUMU W
KpanvBHbIMW Ha TOM OCHOBaHWW, YTO MNpW BblbpacbiBaHUN Haxoaswiencs
B HUX €4KOM >XMAKOCTU OHW 06XKMrawT e, Kak Kpanumea. XXryuwme
KeTKN ABASITCA HAcTOALWMM opyaneM 3alnTbl rnapbl. OHU AeNCTBYIOT
cnepylownM obpasom. Haxogsicb B Hapy>HOM crl0e, KpanvBHble KNETKU
HECKO/IbKO BbIJAOTCA M3 HEro CBOMMW ocTpusiMu. [lpy pasgpakeHun
WM o6/1amMbiBaHUM TaKUX OCTPUEB, HanpuMmep, Mpor/biBalwlUM B BOAE
KaKMM-/Inb0 >XMBOTHbIM, KparvBHble KJ/IeTKW JfI0NalTCcs Yy OCHOBaHUA
M BbibpacbiBalOT U3 cebs1 cNvpasibHO CBEPHYTY HUTb B BUAE AIMHHOIO
apKaH4MKa, Mo KOTOpOMY cberaeT sijoBUTasA >XXUAKOCTb. Ecnv Takoii
apKaH4MK yrogut B Kakoe-/inbo >XMBOTHOE, TO UM HAHOCUTCHA paHeHwue,
Kyfa W3/IMBAETCS >Krydasi >XUAKoCcTb. Hab6niwogeHue nokasbiBaeT, 4To.
CBOMMW KparnvBHbIMW KIETKaMW rugapa OLUenioM/isieT U Aaxke ybuBaet
CBOMX MPOTUBHMKOB. Kpome 3aliuTbl, rmgpa nosib3yeTcs CBOMMWU Kpa-
NMUBHLIMA K/IETKaMUu, KaK OpyAuUsiMUA HanageHus.

MoMUMO crieuManbHO 3alUTHBIX: KNETOK B Hapy>XHOM C/l0e  Mbl
HaxoAMM elle KJ/IeTKU, MPUCMOCOG/IeHHbIE A1l Pa3HbIX [BWKEHWIA, Ha-
npvMep, CoKpalleHusl, pacwmpeHusi Tena. (Puc. 31). WM3BecTHo, 4To
rapa MoXKeT COKpallaTbCs U BbITArMBaTbCA MO A/IMHE, LLIEBENIUTb U CO-
KpaliaThb Liynasblbl. TU ABVXXEHWsI MPOM3BOASITCA NMPW NMOMOLLM 0CO6bIX,
KNEeTOK Hapy>KHoro csiosi. OHW NpeacTaBAsioT M3MEHeHHble HapyyKHble
KNeTKW. 05, HA UX PUCYHOK, BUAMM, UTO OHM, MpeX[ie BCEero, Bbille
06bIKHOBEHHbIX K/IETOK, a 3aTEM BHU3Y HecyT PacLUMPEHHYH MOAOLLIBY
Ha MaHep BOJIOKHA. 3TO BOJIOKHO WM OTPOCTOK SIBNSIETCS r/1aBHOM Ya-
CTbI0 KJ/IETKU U COCTOUT U3 0C060r0 COKPATUTEIbHOFO BeLLECcTBa, Bblae-
nsemMoro etn. C MOMOLLbI0 3TUX COKPATUTENbHbLIX BOMIOKOH WM OT-
POCTKOB K/ieTKa paboTaeT, KaK MPOCTeHbKWUIA MYCKY/n WM MbllLa.
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Kpome 4yacTo ABuraTesibHbIX KEeTOK B TOM >Ke Hapy>XHOM c/ioe
Haxo4UM ellle YYBCTBUTE/IbHble KeTKM. OHW oKa3sblBaloTcA pasbpo-
CaHHbIMW, HO COEAUHSATCS MeXAy co60i MpyM MOMOWM [ASIMHHBLIX OT-
POCTKOB. KNeTKM 3TU UMeT BUA Y3€/IKOB WU YTOMIEHUH U cHab6-
>KEHbl MHOXXECTBOM OTPOCTKOB, NPUAALINX MM (opMy 3BE3[04eK.
Mpy NoMOLWLM YyBCTBUTENbHbIX KMNETOK ruapa BOCMPUHMMAET BCEBO3-
MOXXHble pasfparkeHusl.

UTo KacaeTcs pasMHOXEHWUs, TO ualle BCero, Kak cKasaHo, OHO
ECOBepLUaeTcs MyTemM TMOYKOBaHWUS, WHAYe MHOFOKPaTHOro AeneHus
0fHO/ M3 06bIKHOBEHHbIX TMOKPOBHbLIX K/AeTok. OpfHako, Yy TOW e
rMapbl CYLLEeCTBYIOT W CrneuuasnbHble KeTKU, Mpucrnocob/ieHHble Ans
pasmMHoOXeHUsA. OHM 06pasyroTcs NyTeM MOBTOPHOro AeneHusi 06bIKHO-
BEHHbIX MOKPOBHbLIX KMETOK. Y ruapbl pasinyalT gBa copTa TaKux
K/TeTOK— MY>XCKMe N >KeHcKue. [lepBble KPYMHbl U KPYr/bl, BTOpble—
MenKu W 3Be3fuaTtoii opMbl. Te U Apyrve KeTKWU, KOrAa OHW roTOBbI,
BbiMajaloT B BoAy, COEAUHSIIOTCA BMeCTe W JaloT Hauyasio HoBoli rugpe.

NTakK, B OAHOK/IETOYHOM OpPraHM3mMe BCE >KU3HEHHble SIB/EHUS
-coBepLUaloTCs 0fHOM KeTKoii. OHa NuTaeTcs, pacTeT, pasMHOXKaeTcs,
BOCMPUHMMAaeT pa3gparkeHusi, oTBeyaeT Ha HUX Lesiecoob6pasHbIM CMno-
co6om. KneTka npeacTtaBfnsieT MasieHbKWUI XMBO MUPOK C A0CTATOUHO
-C/TOXKHO opraHusauueii. B camom fene, KneTka COCTOMT U3 ABYX
yacTeli— npoTonsaasmbl M agpa. M3 aTUX ABYX uacTeid Hambosbluee
3HaueHMe UMeeT SApo. B Hem pasnmnualoT— 060/104KY U COAEP>XKMMOE,
06pa3oBaHHOE XXUAKMMM MOTHBIMK BewecTBaMu. Te U gpyrve rpynnu-
pylTCS pasHo, B 3aBMCMMOCTM OT >XU3HEHHbIX YC/I0BUIA, OTYEro mnosy-
yaeTcs HeoAMHaKoBasi KapTuUHa CTPOEHUs aapa.

Tak, ecnu cpean sSiAepHOR >KUAKOCTM MJIOTHOE BELLecTBO pacro-
naraeTcs B BuAe MoM0C, MepekaiuH, MepeKkpelinBaloLLMxcs BO  BceX
.HanpaB/fieHusaX, TO MoslydyaeTcsi, Tak HasbiBaeMoe, CeTYATOE CTPOEHMe.
'YacTo, A4p0 NpeacTaBfsieTcs B BMAE MeHbI, MYEeSIMHOro cota WM nmeet
-3epHUCTOE cTpoeHMe. CriefoBaTeslbHO, K/eTKa MNpeacTaBfisieT Tesio
C/TOXKHOTFO CTPOEHUS, HaCTOSALNIA KPOXOTHBIA OpraHusm.

MepexofomM OT OAHOKMETOYHbIX K MHOFOK/ETOYHbLIM OpraHm3mMam
CNy>XaT KOJIOHUU, SIBASIOLMECS MPOCTbIM cO6paHUEM OAVHAKOBbLIX WK
HECKO/IbKO M3MeHEeHHbIX KNeToK. HakoHel, BbICLLEN (DOPMOA XU3HEH-
HOI opraHu3auuun CMy>XUT MHOFOK/IETOYHbIA opraHM3Mm. OH ecTb TecHoe
COeAVHEHME B OJHO LesIoe MHOXecTBa pas3HbIX KeToK, paboTa KOTO-
pbIX BMECTe COCTaB/SIET XXU3Hb OpraHvMama. Hanpumep, B Tesie vesioBeka
— 3TOr0 BbICLUEF0 MHOFOKJ/IETOYHOr0 OpraHmM3aMa, Mbl pasfiMvyaem crie-
ayluine KneTKU— NOKPOBHbIE, COEAMHUTE/IbHbIE WV OMOPHbIE, MbILLeY-
Hble, HEpPBHbIES KPOBSIHble U >Xenes3ncTble. [epBble MOKPbLIBAT CHAPYXXU
M M3BHYTPU BCE YacTU YE/I0BEYECKOro Tesa M cry>kaT, Takum obpasom,
-e3awmToin. (Puc. 29). -OHM pacnoniaralotcsi, 06bIKHOBEHHO, B HECKOJ/IbKO
crnoeB n o6pasylT TO, UYTO HasblBaeTcA KoXeih. OrpomMHoe 3HayeHue
B >XM3HW Yes/I0BEYECKOro Tesia MMEeKT COeAVHUTENbHbIE WM OMOPHbIe
.Knetkn. OHW UTparT pPosib MPOC/IONKN, MPOKNaAKU, ONOpPbl B OpraHn3me
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ona apyrux knetok. (Puc. 32). Hanpumep, nof KoXkeli Bcerga pacnosia-
raeTca npocsoika CoeauHUTENbHLIX K/eToK. B cocTaB opraHusma,
BXOAAT elle MbilleyHble WM gBuUratesibHble KIeTKU. OHU MMelT opmy

Puc. 32.

CoeguHuTeNnbHasa TKaHb. BuaHbl f BOJSIOKHA, wz— 3Be3gyaTtble KIETKU, g—
OCHOBHO€E BeLlecTBoO.

BOJZIOKOH WM [ASIMHHBLIX TsXKel U cny>kaT ans apwkeHus. (Puc. 28).
BocnpuaTtue pasgpakeHWin U 0TBET Ha HUX MNPOM3BOAMTCS 0COGbIMU
K/leTKamMy, Ha3blBaeMbIMU HepBHbIMK. (Puc. 33). KpoBb npeacTaBnsiet
co60ii YKWAKOCTb, B KOTOPOM cogepykaTcsl cneuunanbHble' KpoBsiHble
KneTkn. OHW 6biBalOT ABYX POAOB— KpacHble U Genble. [MepBble UMeoT
hopMy [ABOSIKO-BOFHYTOr0 LUAPUKa, OKPALUEHHOro B KpacHbIA LBET,
BTOpble 6ecUBeTHbl M Mo (opMe HamoMuHalT ameby. KpacHble
KNeTKn 061a4alnT CNOCOGHOCTLI0 3axBaTbiBaTb M3 NIEFKUX KUC/I0POA
N pasHOCUTb €ro Mo BceMy Tesy. dTa CNOCOGHOCTb KpacHbIX Kpo-
BSIHbIX LLUAPWUKOB 06’SICHAETCA TEM, UTO B HUX COAEPXKUTCA KpacHoe
BELECTBO, HasbiBaemoe remorsiobuHoM. [locnegHwuii  npeacTaBnsieT
0YeHb C/IOXKHOE B XMMMWYECKOM OTHOLUEHWWU BeLLecTBO, Ierko coeau-
Hsllolleecsa’ C  KUC/IopofoM. Takum o6pasom, 6narogaps KpacHbIM
KPOBSIHbIM  K/IeTKaM COBEpLUAeTCA pasHeceHWe Kucopoja Mo Teny,
yem MoAAEPXKMBAETCA HE06X0AMMOCTb B OpraHu3ame ropeHusi. Benble
Tenbla SBASIOTCS BHYTPEHHMMU 3alUTHUKAMK >XMBOrO Tesa, CBoe-
obpasHoii ero apmueii. Bce BpegHOe M MOCTOPOHHee, YTO mMonagaeT
B KPOBb HEME/IEHHO UMW 3axBaTbiBaeTcsl, C'efaeTcss U, TaKMM 06pas3om,
YHUUTOXKaeTCcsA. HakoHel, B 4esl0OBEYECKOM Tesie HaxoguTcs 60/1blioe
KOMMYECTBO, TaK Ha3blBAEMbIX, YKeNe3nCTbIX K/1eToK. OHM Ype3BbluanHo
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pa3Hoo6pasHbl Mo CBOeMY OTMpaB/ieHU0. TakK, OAHW MOTYT LIe/IMKOM
OTAENATLCA OT APYrMX KeTOoK. IDTO 0cobblii poj >Kenes3ncTbiX KMAeToK,
NPMMepPoM, KOTOPbIX CAYXaT Silua U XXMUBYMKU, NpegHasHauyeHHble A/1s
pasMHOXeHUs. [Adanblie, MAyT Takue KNeTKWU, KOTopble BbIAENSIOT U3
opraHuMaMa BpefHble W HeHy>XHble BeLlecTBa, KakK MnoT, Mody. He
Masnio ecTb KJ/eToK, BblpabaTbiBalWMX [As opraHvM3aMa MofnesHble U
HY)KHble BellecTBa. Hanpumep, CloHa, XXUP, XKeNyaouHblli U KULLEYHbI
COKW, >XeNnub, MOKesSyA0UYHbI COK, FOPMOHbI MOMI0BOI 3penocTn U np.
NPUTroTOBAAITCS ChReuManbHbIMU KeTKaMMu.

Pnc. 33.
HepBHasa knetka. 1, 3—OTPOCTKN K/IETKW, 4—npoTonsa3sma, 2--A4po0.

Takum 06pa3om, BbICLUMI MHOroK/MeTo4YHbIi OpraHu3m npeacTas-
nseT coeauHeHWe 60/1bLION0 KO/IMYecTBa Y3KO-Creuuann3npoBaHHbIX
Knetok. o BceM MpaBuiaMm pasfefnieHus TpyAa OAWHAKOBble K/eTKU
BCErfa CoeagMHATCA B rpynnbl M 06pa3ytoT co6oi CM/oWHbIE KAeTou-
Hble MNacTbl, MOX0XKMe Ha KYCKW matepun. 1o aToi MpuumMHe rpynnam
0MHAKOBbIX KNETOK fJaeTcs HasBaHWe TKaHeil. MOoKpoBHbIE, COeAUHU-
TeNbHble, MbilUeYHble, HEPBHbIE U AP. KMETKU, COeaUHSACL BMecTe, o6pa-
3yI0T COOTBETCTBYMOLLME «TKAHU. OTAeNlbHble KNETKM B TKaHW coeau-
HATCA MeXy co60l/i ouyeHb MPOYHO MPWU MOMOLLM, TaK HasbiBaemoro,
NPoMeXXyTOUHOro BELLeCTBa, BbIAENIAEMOr0 CaMUMKU KNeTKaMu.

OpraHumsaumsi KNeToK He ucuyepnbiBaeTcs 04HUM o6pasoBaHUeEM
N3 HUX TKaHel. Pa3Hble TKaHW COeAUMHATCS B TPynnbl U, TaKuMm
=06pa3oM, B >XXMBOM Tesie MOJlydalnTcsl 4YacTu Bbicliero nopsiaka. OHM
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HasbIBalOTCA opraHamu. Hanmpumep, nerkue, cepgue, KULEUYHUK, MOYKU
M Mpoy. NPeAcTaBfslT TakuMe 4YacTu WM opraHbl. CoeguHeHWe pasHbIX
TKaHeli BMecTe W o6pa3oBaHMe U3 HUX OpraHoB 4pe3BblyaiiHO Mose3Ho
NS oparHu3Ma, TakK KakK 3TUM MyTeM ycTaHaBMMBaeTcsl TecHas CBSA3b
MeXay BceMu KreToukamu. CriefoBaTeflbHO, MHOFOK/eTOYHbI opra-
HMU3M MOXET 6bITb Moc/efoBaTelbHO pacusieHeH Ha opraHbl, TKaHu
N KNETKN.

TakMMm 06pa3oM, MHOFOK/IeTOYHbI OpraHu3sM o6Hapy>uBaeT
ypesBblYaliHO C/I0XKHOE CTpoeHue. He gapoM opraHvM3m CpaBHMBAKT C
MallMHOW. Bedb B HeEM, HauMHausi OT CaMbIX MESIKMX uvacTeit U fo
KPYMHbIX OTAEN0B, BCE MPUYPOUEHO, MPUCMOCO6/IEHO OAHO K Apyromy.
MoBpeXkaeHWe, Mopya Kakoii-nmbo 0AHOM 4acTU HenpemMeHHO CKasbl-
BaeTCcs Ha APYrvMx 4acTsiX M Ha BCeM opraHmame. XXu3Hb amebbl U ye-
floBeKa, KOHEeYHo, Mo cyllecTBy ogHa. W Tam, U 34ecb oHa Bblpa-
YKAeTCca CyMMO SIBMIleHWIA pasfpa>kMMocTWi, MUTaHUs, pocTa M pasMHo-
»XeHusl. Ho, KaK npocTa >Xu3Hb aMebbl M Kak pas3BuTa >KM3Hb YesioBeka!
CyTb [fena, 0YeBMAHO, B CJ/IOXKHOCTM CTPOEHMS, B CheuManmsaumu
YKMBOFO BellecTBa. [1pocToli pbluar W MallnHa, W3roToBMeHHas U3
TaKMUX pbIYaXKKOB, X0TS paboTalT OAWMHAKOBO, HO pa6oTa MaluMHbI
MHoroobpasHee U coBeplleHHee. Tak pas3/iMyaeTcss XKU3Hb MPOCTOro U
CMOXXHOr0 opraHmMsMa.

CocTas XUBbIX Ten.

B cBoe BpemMsi Mbl YNOMUHaIW, YTO >XMBOTHblE U PacTEHUSI CO-
CTOAT, [NaBHbIM 06pa3oM, W3 YeTblpex CcrAeayoLmMX 3/1€MEHTOB—
yrnepoga, Bogopofa, Kucnopoga u asota. Kpome 3Tux yeTblpex ane-
MEHTOB B COCTaBe >XMBOMO BELLECTBA BCErAa HaxoAsaT elle cepy, >esieso,
dochop, MarHuin, Kamii, KaibUuWiA, HaTpuil. Takmm o6pas3om, >XKMBoe
BELLECTBO SBMSIETCA C/IOKHbIM Te/IoM, 3ak/4yawluym B cebe 0KO0/10
12 snemeHTOB. M3 BCeX 3TUX 3/IEMEHTOB TO/IbKO OAWH Yrnepof siB-
NAeTca nokasaTesibHbIM /19 XXMBOr0 BeLLEecTBa, TaK KaK KpoMe Hero
HUrge 6onblle He BCTpeyaeTcs. Bogopod v KUcAopogd BXOAAT B coCTas
BO/Jbl— PacnpocTpaHEHHOro MepTBOro Tena, Aa KPOMe TOro KUC0pog
HaxogmTcsa B CBOGOAHOM COCTOSIHUM B BO3Ayxe. A30T, KaK KWC/0poa,
cofepXXuTca B 60/bLLIOM KOMMYECTBE B BO3AyXe, a cepa, >esneso, ¢oc-
hop, MarHwii, Kasmii, Kanbunuii 1 HaTpuii BXogAaT B cocTaB 3emnu. Cre-
[oBaTesibHO, Yrnepoj ecTb €4MHCTBEHHbIA 3/1EMEHT, XapaKTepHbl Ans
XM3HU. T03TOMY, C TOYKM 3PEHUS XMMWUYECKOro cocTaBa >XMBOro
BELLECTBA, XXM3Hb MOXHO OMpefennTb, KaK YrnepoaucToe CoefuHeHue.
ObuwepacnpocTpaHeHHOW OPMOM  YI1epoaUCTbIX  COEAUMHEHUI  AB-
nsietca 6enok. TakK HasbiBaeTcsl CoeAuHEHMe Yyriepoja C BOAOPOAOM,
KWC/10pPOAOM U1 a30ToM. W3 6enka nocTpoeHbl BCce XMBbIe Tena, a, cTasno
ObITb, 6€/0K eCcTb HOCUTE/Ib XXMU3HU, >XMBOE BeLlLecTBO. OTAnuuTebHas
0COGEHHOCTb 0Oefika 3aK/llyaeTcs MnpexXkae BCero B ero C/oXKHocTu. B
cocTaB 6esika BXOAWUT, KPOME YeTbIpeX [J/laBHbIX 3/71EMEHTOB, 0KO0J10
BOCbMMW BTOPOCTEMEHHbIX. H1 B 0AHOM MepTBOM, HEOpraHW4eckoMm coe-
OVHEHN HUKorga e HabnogaeTcss TaKOro MHOXECTBa 3/1eMEHTOB.
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[anee, cnoXHocTb 6e/Ka COCTOUT B TOM, YTO CaMWn 3/1EMEHTbI
HaxoasTcs 3fecb B 60MbLIMX KonMyecTBax. MoHMMaTb 3To creayeT
Tak. B XMMMM faBHO YCMOBMAWCL HaMMEHbLUEE KO/IMYECTBO 3/leMeHTa
cuMmTaTh 3a ero BECOBYK eAMHMLY, HasblBaeMyl aTtomom. CrepgoBa-
TeNbHO, aTOM eCcTb Mesbyalillas yacTuua BellecTBa. peanonaraeTcs,
YTO aToM (OU3MYECKN N XUMUYECKU Heaenvm. Korga sneMeHTbl coeau-
HAKOTCS, TO HEMPEeMeHHO B OMpeAesieHHbIX KojinyecTBax 4vactuu. Ha-
npumep, consiHas KuUcnoTa npeacTaBnsieT coelMHeHMe OAHOro aToma
BO/lOpPOAAa U yacTulbl X/opa. Boga ecTb coeiHEHWe ABYX 4acTwul, BOAO-
poJa W 0QHOW KWc/opofda, a cepHasi KuUc/oTa NpeacTaB/sieT coeguHeHue
[IBYX 4acTwul, BoAopofa, O4HOW cepbl M 4yeTbipex Kucnopoga. Cneposa-
Te/IbHO, UT06bl MOMYUNTbL CONMSIHYIO KUC/IOTY, BOAY W CEPHYI KUCMOTY
Hafo B3SiTb HE TO/IbKO HY)XHble 3/1IeMEHTbl, HO W B OnpeaeseHHOM
KonnyecTBe. Bo BCeX HeopraHM4YeckuUxX COeMHEHUsIX, KaK BoAa, Consl-
Hasi KucsoTa M Ap. YUCNO YacTUL, 3/IeMEHTOB He BE/IMKO U UcUUCsieTcs
eaVHULAMK. Hao6opoT, 6enoK oT/iMyaeTcss Tem, 4YTO BXoAslMe B ero
COCTaB 3/M1IEMEHTbl WCUMCASIIOTCA He eAMHMLAMW, a [JecsiTKaMu u aake
COTHAMMW YacTuL,.

Bnarogapsi 601bLIOMY  KO/IMYECTBY 3/IEMEHTOB UM UX 4acTul,
6en0K oTNin4vaeTcs yAUBUTENbHOW HEYyCTOMYMBOCTbIO. MOXHO cKasaTb,
UTO OTMEHHbIA Npu3HaK 6eflka ecTb ero HemnocTosHCTBO. CoXpaHuTb
6enoK, Aaxke Ha BpeMs 60/iee UM MeHee Hernpofo/KUTE/IbHOe HUMKaK,
HEBO3MOXHO, TaK KaK OH Jlerko TepseT CBOK C/A0XHOCTb UM pacna-
JaeTca Ha 60siee MpoOCTbie U YCTOWUMBBLIE COeAUHEHUS. BcnoMHMTe, Kak
ObICTPO MOPTATCSA MsICHble MPOAYKTbI, 0CO6GEHHO B JIeTHee BpeMs, Kak
3arHMBaKwT 0BOLLM, Kak, Boob6uie, 6€3 mMep MPeAoCTOPOXKHOCTU, paspy-
walTca nuuieBble BeulecTBa. Bce 3To B KOHEYHOM c4yeTe 06'AcHsAeTCS
HEeYCTOMUYMBOCTbIO Gesnka.

NTak, 6en0K NpeAcTaB/sieT 0UeHb CMIOXKHOE CoeAMHeHne yrnepoaa,
KpaliHe HernocTosiHHOEe W Be4yHO KosebGntouieecs. WI3BECTHbI MHOFOYMC-
NeHHble copTa 6esika, HO BCE OHW OT/INYAOTCA 3TOM 0COGEHHOCTbIO-
BenoK He TONbKO paspyllaeTcsl, HO r/laBHasi 0TMeHHas ero 4yepTa 3a-
K/louyaetTca B TOM, 4TO OH MOXeT caM cebs BoccTaHaBnvBatb. B Ta-
KOM COCTOSIHUM GenoK HasblBaloT >XXMBbIM, B 0T/IMUMe 0T 6esika MepT-
BOro, CMOCOGHOr0 TO/IbKO Ha paspylleHue.

CnepoBaTesibHO, XXW3Hb CBsi3aHa C 6e/IKOM. B HeM M HU B uyem.
OPYroMm Hafo uckaTb BCexX pasrafok >Xn3Hu! K coaneHuio, Mbl 3Haem
MepTBbI, a He >XMBoW 6enoK. [leno B TOM, UTO MNpPW BCAKOW MOMbITKe-
MPOHUKHYTb B Ty6UHbI XXWBOr0 BeLlecTBa, M3YyUYMTb €ro B MoApo6HO-
CTSAX, BUAeTb 06en0K BO Bcell ero paboTe Mbl BCTpeYaem Henpeononu-
Mble TexHuyeckume npenarcTemsA. XXmBoii 6en10K TakK UYyBCTBUTESIEH,,
TaK HeXeH W TOHOK B CBOel opraHm3auum, 4TOo 00blYHble MeToAbl U
NpuemMbl WCCMEAOBAHMSA YHUUTOXAKT >XWU3Hb N [enalT >XUBOW 6enokK
MepTBbIM. OfHAKO0, HET HMKAaKOro COMHEHWSl, YTO WUCTUHHbIE MPUYMHbI,
YKU3HU- JIEXXUT B CTPYKType 6esika, UTO XXWU3Hb €CTb €ro CBOWCTBO.
KoHeuyHO He Bce 34ecb ele SCHO W BrMOSIHE MOHATHO, €CTb MHOro-
HEBbIAICHEHHOrO M TEMHOro. TeM He MeHee, yXXe Ternepb Mbl MOXEM.
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CKa3aTb, UTO >XXMU3Hb €CTb MNpoABsIEHNE 6enka, 4uTo CYWHOCTb €e 3aKJ1l0-
YaeTcAa B neperpynnmpoBkax U 3aMelweHUAX 3/IEMEHTOB €ro, 4To OHa,
Kopo4ye, eCTb C/I0>KHO€e [ABW>KEeHUE 4YacTul, 6enka.

MpucyTcTBMe B 6Genke 60MbLUIONO uMc/a 3/1EMEHTOB MepTBOWA
npupoabl yKasbiBaeT Ha 6/1M30CTb >KMBOrO M MepTBOro. OTa 6/1M30CTb
ewle 6osiee CKasbIBaeTCsl B TOM, UTO NPV pacnageHnn Win paspyLueHun
6enoK o6paliaeTcs MOSTHOCTbIO B HeorpaHWyeckue BellecTBa. TaKum
06pa3om, 06pPaTUMOCTb >XMBOTO B HEXWBOE CBUAETENbCTBYET O CXOA-
cTBe TOro u apyroro. Ecim »unsoe o6paTmMo B MepTBoe, To, camo co6oi
HanpalnBaeTcsl BOMPOC— Heb3A-/IM U3 MepTBbIX, MPOCTbIX COEAUHEHWI
onpeAesieHHbIX 3/1eMEHTOB TMOMy4YnTb 6e/10K. Befp cocTaB 6esika Mbl
3Haem 6ofiee WM MeHee TOUHO. Kasasnocb 6bl, HA4O0 TOMbLKO COEAMHUTL
B OAHO L0 BCe 3/IeMeHTbl U MoslyunTcsl 6esioK. TakoBa Teopus.

Bonpoc 3TOT He TaK [AaBHO 3aHMMa/l JlyuyllMe YMbl YYEHbIX.
OC06EHHO 3TMM WMHTEpPecOBa/INCb HEMELKKME Y4eHble, KOTOpble, YBJIEeK-
LWINCb 3aMaH4MBOA WAeel, MeudTasim faxe 0 -Co34aHUM B flabopatopum
U3 371eMeHTOB 6efika MasieHbKOro «4esoBeyka». MHOro paboTbl U
CpeAcTB 6ObI/10 3aTpayeHO Ha OCYLLEeCcTB/IEHUE WAeW, MpUYeM pe3ybTaTbl
NOAYYNSINCb OrPOMHbIE. BbISCHUMIOCH, YTO 6€/10K MOXXHO MOYyYUTb UCKYC
CTBEHHO M3 TeX 3/IeMEHTOB, KOTOpble BXOAAT B Hero. MNpakTuyeckn 370
M 6bI/10 4OCTUTHYTO, Korga 6enoK BriepBble ObL1 A00OLIT M3 HeopraHuye-
CKUX coeAuHeHuid. B HacToslllee BpemMs UCKYCCTBEHHO MOTyYEHbI
MHOrMe copTa 6esika W, Takmm o6pa3omMm, Bomnpoc 06 ob6bpasoBaHUU
OpraHMYyecKnx CoeAnHEHUN U3 HeopraHMYecKux, peLleH B NOSI0XKUTeSlb-
HOM cMbicsie. OfHaKo He Bce 06CTOMT Tak 6/11aronoslydyHo, Kak 3To Ka-
XKETCS Ha nepBblii B3r/sA. VICKYCCTBEHHO MOyYeHHbIV 6/1eCK SBSIETCA He
>KMBbIM, a MepTBbIM. XKMBOro 6eska NoslyunTb He yAasiocb, HECMOTPS Ha
HacTosATe/IbHbIE MOMbITKM B 3TOM HanpassieHUU. MpuuvHbl, noslignmomy,
B Hac camux. O4eBUAHO, Mbl He 3HAEM eLle TeX YC/M0BWUMA, MpU KOTOPbIX
MepTBbI/i 6eN0K 3aropaeTcsl XW3Hbl. Hago AymaTb, 4TO MNpU UCKYC-
CTBEHHOM CO3JaHMKN 6efnlka BCE HalUW Heyjayu OCHOBaHbl Ha He3HaHUU
peuenTa »M3HU. HecmMoTpss Ha TO, YTO U3 MEPTBOr0 MOJYYUTb XKUBOE
[0 CUX Mop He yAasnocb, 6GOMbLUMHCTBO Y4YeHbIX MPUAEPXKUBAETCA BCE
>Ke B3rnsiga 0 MNpOUCXOXKAEHUU BCEro >XMBOr0 U3 MepTBOro. Jokasa-
TEeNbCTBOM 3TOr0 CMY>XMWT cocTaB 6efnika, 06paTMMocTb ero B MpocTble
COeANHEHNS N BO3MOXHOCTb MOCTPOEHUS U3 HUX TOro e 6esika. Tak
KakK nosydyeHne 6enka M3 HeopraHWYeckKux CoeAViHeHWn TpebyeT
VCK/TIUNTE/bHBIX YC/I0BMIA, HanmpuMep, O4YeHb BbICOKOM TemmepaTypbl,
TO OTCHOAA CUMTAIOT, UTO Mepexos HeopraHM4YecKMX BELLECTB B OpraHu-
YecKMe MOr COBEPLUMTBLCA TOMIbKO B Te OTAasleHHble BpeMeHa WUCTopuu
3eM/IM, KOrfa Ha Heli 6bl/10 OFPOMHOE KOo/iM4vecTBO Ternna. Torpa, ode-
BMAHO, BrepBble 06pa3oBasiocb camMoe TPyAHOe coeAuHeHMe— rpynna
yrnepoga u asoTa, COeAuHeHMe KOTOpOe WCKYCCTBEHHO Mosy4aeTtcs
TO/IbKO MpW TemMnepaTtype 6enoro KaseHus. pynna yrnepoja U asoTta
SABNSETCA OpraHM4YeckMm sapom. lMo3xe K Heli NpUCoegUHUANCL Opyrye
3/IEMEHTbl, KaK BOAOPOA, KMC/A0pPO4 W MOSy4ynsiocb MNepBOe. XXNBOE
BELLIeCTBO.
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NTakK, HOCUTENEM >XWU3HU SBNSETCA 6e/IOK— CMOXHOoe Yrnepoau-
cToe coeAnHeHuMe. Besiok ecTb NPOM3BOAHOE psifja HEeopraHU4eckux
COEAMHEHUIA, oTAMYaloLLeecss HeonpeaesneHHbIM COCTaBOM U Heo6blIKHO-
BEHHOM CMOXHOCTbI. B 3TOM cocTaBe W C/I0XKHOCTM HaxoguTcs MUCTOY-
HUK >XU3HW... TTyCTb Mbl elle JasiekKu 0T MO3HaHUA CYLLHOCTWU, HO AN
Hac HECOMHEHHO, YTO >XW3Hb He eCTb YT0-TO CaMOCTOATE/NIbHOE, OT/INY-
Hoe, caMo6bITHOe U nogapeHHoe npupoge. HeT! >XXuBoe BeLLeCTBO eCTb
ocobas copma Boob6LLE BewecTBa, a >XM3Hb COOTBETCTBYKLLee (opme

ABVO>KEHNE.
- n

JKU3HE— CNOXHOE (*)VI?:VIKO-XVIMVI%CKOE ABNEHME.

M3yuyas pasHoobpasHble >XMBble Tena, Mbl Yy6eAu/INCb, UYTO OHU
XapaKTepusylTcs- CcneaylolWumMm CBOMCTBaAMU— pasgpaXKuMocTbio, M-
TaHMWeM, POCTOM, Pa3MHOXXEHMEM, C/IOXKHOCTbI0O CTPOEHUS K cocTaBsa.
Bce 3TV CBOWCTBA SABNSTCSA MPUHAAMEXKHOCTbIO KaXKA0ro opraHusMma,
04HO ,6e3 ApYyroro He CyLeCcTBYIOT M TO/IbKO BMeCTe JaloT MOHATUE O
TOM, UYTO Mbl Has3blBaeM >XW3Hblo. OCHOBOI >KU3HU SABMASETCA CMNOXK-
HOCTb CTPOEHMS U cocTaBa, MpoLle KOHCTPYKLMS >XXUBOTO BellecTBa.
CnefcTBMeM TaKoW opraHusauum Ccry>XuUT pasgpakKuMocTb, MUTaHue,
POCT U pa3MHOXeHMue.

UTo NpeacTaBrisilOT 3TU >XU3HEHHble siBMIeHUA? BeccnopHo TOo/b-
KO (PU3NKO-XMMUUYECcKNe M3MeHeHust 6enka. B camoM fene, 4To Takoe
pasgpa>kMmocTb? He eCcTb /M OHA BbIPaXKeHWEe HeycToMuMBOCTU Genka?
UTo genaeT rugpa, Korga Mbl KocHeMcsi urnoii ee wynaney? OHa Ty T
e CTArnmBaeTcs M MPUHMMaeT (OpMYy COBEPLUEHHO KPYr/oro KomKa.
CTtarvBasicb, ruapa npofenbiBaeT paboTy— TpaTuUT, pacxogyeT Belle-
CTBa, CfefoBaTeslbHO, U3MeHeHMe TUapbl eCcTb (PU3NUECKoe U XUMUYe-
cKoe siBNeHMe. TaK KaK BCAKWIA opraHu3M HenpecTaHHO MoasepraeTcs
BCEBO3MOXHbIM pasfpadkeHusiM, TO, MOHSATHO, YTO B HEM COBepLUaloTCs
6e30CTAHOBOUYHO (OU3MKO-XMMUYECKMEe W3MeHeHUs BelllecTBa. Bcnea-
CTBMe pas3pylieHnss (opmysbl 6esika, BbiTeKaeT Heo6X0AUMMOCTb B ee
BOCCTAHOBMEHUN. DTa HEOGXOAUMOCTb AUKTYETCS HapyLleHHbIM paBHO-
BecreM. B COCTOSIHMM MOCTEeNeHHOro paspyleHust 6Gesflok Bce Gonee U
6osiee 06HApPY>XMBAET TATOTEHUE K MOTEPSHHbLIM 3/1IeMeHTaM, 4To 06’'sc-
HAETCA XUMUYECKUM CPOACTBOM WM 0COGLIM MpUTsiXKeHnem. CUIoi 3TO-
ro CTPeMJIeHUs OpraHu3M JABWKETCS- HaBCTpedy OpraHuyeckuMM Belle-
cTBam, MoOrfowaeT MX M BOCcCTaHaB/IMBAET PaBHOBECME >XMBOM0 Belle-
cTBa. Tak coBepluaeTcsl NUTaHMe, KOTOPOe MO CYLLEeCTBY MpeacTaBnsieT
co3flaHne >XXMBOro BelllecTBa WM hU3MYecKoe U XMMUYECKOe C/IoXKeHue
3/1eMEHTOB.

UTo KacaeTcs pocTa M pasMHOXKEHUS, TO WU OHWU MpeacTaBsioT
HU3NKO-XUMUNUECKUE SIBNIEHUS. PasHMuUA TO/IbKO B TOM, YTO POCT eCTb
HaKoM/ieHMe >KMBOIO - BELLeCTBA, a PasMHOXEHMe ero pacxofoBaHue.
PoCT U pasMHOXEHWEe HemnocpeacTBEHHO 3aBUCAT 0T MUTAHWUS W, crie-
[OBaTeNbHO, SABASATCA TeM >Xe (PUIMKO-XUMUUYECKUM MPOLLECCOM.

MTakK, OCHOBHbIE MPOSIBAIEHUS] >KU3HU— Pa3paKMMocTb, NUTaHKe,
pPOCT M pa3sMHOXeHMe eCTb MocsefoBaTesibHash Uenb (PU3NKO-XUMUYe-
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CKUX M3MEHEHWI, COBEPLLALLIMXCS B XXUBOM BellecTBe. OTclo4a, >XM3Hb
MOXHO OMnpeaeninTb, Kak CyMMY W3MEHEHUA WX OAHO C/I0XKHOEe (hu3n-
KO-XMMUYeCcKoe siBneHne. Taknm 06pa3oM, >XXUTb— 3HAUUT paspyLuaThb,
co3faBaTb, HaKoOMASATb M BHOBb pa3pyluaTb camoe cebs. B aTux nocto-
AHHbIX NpeBpaLleHMAX 6enka 3akovaeTcsa BcA XU3Hb! 1

Ho, Bedb, M3MeHYMBA W HEMOCTOSIHHA He OAHa >W3Hb. locmoT-
puTe BOKpYr, Bbl yBUAUTE, YTO M B MepTBOM MNpupoAe coBepLuakTcsA
(PN3NKo-XxMMmMUyeckme WU3MEHeHNS W nMpeBpalleHnsa. TyT 3amepsaert,
TaeT, McnapsieTcs BoJa, TaM OHa MpeBpallaeTcss B 061aK0 U OXKAEM
nagaetT Ha 3em/0, 34eCb BOAAa pacTBOpsieT, pa3pyllaeT M NepeHoOCUT
TBepAble BellecTBa 3emMsin... A Bo3ayx! OH HaxomUTCs B BEYHOM [BUXKe-
JH1n. Ero yacTuubl CHYKT U3 CTOPOHbI B CTOPOHY, TO KPYy>KaTcs BUXPEM,
TO MuyaTcs Lgeso To/mnoi B onpefesieHHOM HarnpasieHun. CTasikmBasich
C pasHoobpa3HbIMM Tenamu, BO34yX TO COeAVHSIETCS C HUMW, TO paspy-
WaeT U NePeHOCUT UX YacTuubl. Hayka yuynT, 4To 3eMs, BO3AyX, BOAa,
Kopoye BCe MepPTBOE HaxoAUTCA B COCTOSAHUW BEYHOr0 [ABWXKEHUSA, B
OCHOBE KOTOpPOro JfieXaT BCe Te-XXe (PU3NKO-XUMUYECKNE U3MEHEHUS
BelecTBa. CpaBHUBas, ABMIEHNS XKMBOA M MepTBOWM MpUpoabl, BUAMM, 4TO
OHU CXOAHbI, YTO CYLLIHOCTb TeX W APYrUX 3aK/llyaeTcs B ABWKEHUU
BelllecTBa.

OfHaKo, MEeXAy >XMBbIMA U MePTBbIMU €CTb rnybokasi pasHuua.
FBeHNA MepTBOW NPUPOAbLI OTIMYAIOTCA KpaiHel npocToToi. DTO 3Ha-
UYMT, UTO B HUX COBepLUAETCHA He psfg ABWKEHUA, a O4HO Kakoe-1mb6o
OBUKEHME, Befylllee K paspyLUeHU0 WM Cco34aHui0  BellecTBa. Tak,
eCcIN KameHb paspyluaeTcsi, TO 3TOT MPOLECC B HeM MpodosnkaeTcs U
Jasiblie. OH MOXXET OCTaHOBUTLCS, HO A/11 3TOF0 HY>XHO MPSIMO-NpPOTU-
BOMOJIOXKHOE [ABW>KeHWe. Ecnm 0HO cnyynTcsl, TO KamMeHb MoAgyu-
HAeTCcA ero AeMcTBUIO U NPOAOIKAET U3MEHATHCA B 3TOM HanpasieHun.
Hao6opoT, siBEHUS >XMBOM MNPUPOAbl OYEHb C/I0XKHbI. B >XMBOM OfHO-
BPEMEHHO COBepLUAeTcs [Ba MNPSMO-MPOTUBOMOIOKHbIX — ABVKEHUSI—
paspyweHune n co3gaHue BewectBa. O6a 3TW ABNeHUA cnaratlTca U3
MHOIMX MESIKUX [ABVDKEHUIA OAHOro 1 Apyroro poga. Bce ABVMXeEHUS >XU-
BOro BCerfa c/ieAylT B M3BECTHOM MOpPsiAKe, CMeHss Apyr apyra. [anee,
MEXY >XMBbIM M MepPTBbIM eCTb €lle 0AHO OT/IMYMe, BblpakatwLlleecd B
TOM, UYTO BCE XXMBOE B MPOTMBOMO/IOXXHOCTb MepPTBOMY 06s1aaeT npu-
CN0Co6/19eMOCThI0. 3TO 3HAYNUT, UTO BCE ABWKEHUS- XKMBOI0 Hanpas/ieHbl
BCerja K ero BbIrofe W Mosib3e, YTO >XXMBOE OT/IMYAeTCA FMOKOCTbI U
CMOCOGHOCTbLIO COMPOTUB/IEHUS. MTaK, >XU3Hb €CTb MPOSIBNIEHNE O04YEeHb
C/I0KHOW (hopMbl BELLLECTBA, MPOSIB/IEHNE, KOTOPOEe B ABYX C/I0BAX MOXET
ObITb OMpeAenieHHO, Kak Lenecoobpa3Hoe ABWKeHME. V1 B 3TOM Bblpa-
YKaeTCsl BCA XKU3Hb, BECb €€ eAMHCTBEHHbIN N rnyboknii cmbicn! TakoBa
YKU3Hb...
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