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BeepeHune

Buonoruyeckne Hayku M3yyaroT MHOroobpasve CTPOEHUS W (YHK-
LMA >KMBbIX OPraHW3MoB, WX pa3BUTUE W B3aMMOOTHOLUEHUS CO Ccpe-
foli o6uTtaHua. Kak HM pasHoo6pasHbl 06BbEKTbI M MpOLEecChl, U3y-
yaemble 6uoniormein, ux obbLegMHAeT O04HO 0b6Liee, NPUCYLLEE BCEM UM
CBOMCTBO— XMW3Hb. JTWM OHWM KOPEHHbIM 06pa3oM OT/AMYAKOTCA OT
TEN HEXMWBON NPUPOAbl: FOPHbIX MOPOA, MWHEPanoB W T. M.

Ho 4To Takoe XW3Hb? YeM XWBOe OTAUYAETCA OT HEXMBOro?
KakoBbl Hambonee o6uime CBOWCTBa, MPUCYLLME BCEM >KMBbLIM Opra-
Hu3mMam? OTBeTbl Ha 3TW BOMPOCbI W COCTaBAAKT OAHY W3 3ajad
o6Lieli 6MONOrMM — HayKW, M3ydatoleli OCHOBHblE M 06LMe ANA BCeX
OpraHM3mMOB 3aKOHOMEPHOCTM JXWU3HEHHbIX SBAEHWIA.

B TeueHMe MHOrMX BEKOB Y4eHble HE MOFIN paspellunTb «3aragky
XU3HU» N BUAENN €e KayecTBeHHOe cBoeobpasve B Haiuumm B opra-
HU3Max 0C060ro Havana HemaTepuanbHOW MPMpPOAbl, KOTOpoe Mony-
4Ynno0 HasBaHWe «KWU3HeHHasa cuna» (nat. Y15 yinaHs).

Ycnexu 6uonormm B XIX B. M OTKpbITMe Y. [dapBMHOM 3aKoHa
MCTOPMYECKOr0 pasBMTMA OpPraHUYecKoro Mupa 3acTtaBuan 60/bLUyHO
yacTb 6MO0M0roB 0TKasaTbCsA OT MAean3Ma U UCKaTb PELUEHNe OCHOB-
HbIX B6MONOrMYecKnX NpobaemM MyTeM MO3HAHUS MaTepuasbHbIX OCHOB
XKUN3HW.

B 37O KHUre M3M0XEeHbl FNaBHble JOCTVXKEHWUA 06Lwwein 6uonorun
B MO3HAHWM OCHOBHbIX MaTepuaNibHbIX 3aKOHOB XW3HM.

OpraHnyeckuii MUp He ocTaeTcs HemsmeHHbIM. CO BpeMEHM MosiB-
NEHUA XWU3HW Ha 3eMJie OH HEeMpepbIBHO pa3BUBAETCS B CUY ecTecT-
BEHHbIX MaTepuanbHbiX MNPUYMH. [103HaHWEe 3aKOHOB WCTOPUYECKOrO
pasBuTMA (3BOSIIOLMMN) OPraHUYeCKOro Mupa — OfHa W3 LEeHTpasibHbIX
3ajlay ob6ulein Guonorunu.

Buonorna nsydyaet Bce MHOroobpasve XW3HW Ha 3emne, pasnuy-
Hble €e YPOBHW OpraHusauuu: OpraHu3MeHHbIl, MONYNALNOHHbINA,
BMAOBOI, 6GMOreoLeHoTUYECKWIA, BuoctepHbliti. WMccnegoBaHue opra-
HW3MOB PacTEHWIA, XXUBOTHbIX, TPUG0OB, MUKPOOOB MO3BONAET BbIABUTH
0CO6EHHOCTM WX CTPOEHMS, XMMUYECKOr0 cocTaBa K/MeTKW, YCTaHOBUTb
npucylire UM NPOLECCHl XMU3HeLeATeNbHOCTU U Ap.

Bo BceM OrpoMHOM MHOroo6pasvm mMupa PpacTeHWR, >XWBOTHbIX,
rpuboB M MWKPOOPraHW3MoB O06HAapYXeHO eAWHCTBO WX CTPOEHWs.
OHO 3ak/nyaetca B TOM, 4YTO B OCHOBE CTPOEHMS MNOYTU BCEX
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OpraHuM3MoB NeXUT 6uonoruyeckas CTPyKTypHas eAmMHuMLa — KneTka.
EAVHCTBO CTPOEHUS U XU3HELEATENIbHOCTb KNeTOK PasfiMyHbIX opra-
HW3MOB — OfiHA W3 BaXKHbIX 006LLe6M0N0rNYECKNX 3aKOHOMEPHOCTEN,
YyKasblBalOLWMX Ha OBGLIHOCTb MPOMCXOXAEHUS OpPraHWYecKoro mwupa.
N3yueHne cTpyKTypbl M (YHKLUUWM KNETKU — BaxKHas 3ajaya obLiel
6uonorun. Mpu M3yyeHUWM KNeTKW OCOBLIA MHTepec W 3HauyeHue npep-
CTaBNseT ee pasMHOXeHMe, obecrneynBalolLlee MaTepuanbHy npeem-
CTBEHHOCTb YKU3HMW.

Kaxablii opraHuM3M TeCcHO CBfi3aH C OKpY>atolleid ero cpepoil.
MeXay OpraHu3MoM U cpefoli OCyLLecTBNAETCA HenpepbiBHbIA 0O6MeH
BeW,ecTB M 3Heprum. pu 3TOM OpraHu3Mbl 06HapyXuBalT 3ameva
TeNbHY CMOCOBHOCTL K camoperynauum 3TO BblpaXaeTcs B TOM,
4TO OpraHu3M, MoKa OH XKWUB, COXPAHSAET CBOE CTPOEHME, XUMUYECKUIA
COCTaB, (hM3NYeCKMEe CBOWCTBA. XOPOLO W3BECTHO, HanNpuMMmep, 4TO
TemnepaTypa Tena TeMIOKPOBHbIX XUBOTHbIX HE3aBUCUMO OT M3MEeHe-
HUIA TemnepaTypbl OKPYXalLLeil cpefbl OCTAeTCH MOCTOSAHHOW. AMe-
Gbl, >XMBYLWME B MpPECHO BOAE, COXPAHST MNOCTOSHHbIMU KU3K-
yeckue CBOMCTBa LMTOMNAa3Mbl, COCTaB COeli, OCMOTUYECKOE fAaBne-
HUe BHYTPM KNeTOK. OHU perynupyroT 06MeH BeLLecTB W 3HEepruu,
COXpaHAs CBOK LENOCTHOCTb. Bonpoc o MmexaHM3Max camoperyns-
UMM OpraHM3MoB npeAcTaBnseT coboli ogHy w3 npobnem ob6wei 6u-
010ruK.

3a mocnegHue rofbl 0cobeHHO OypHO pa3BMBaeTCs OTpacib Ha-
YKU, MOrpaHuYHas Mexgy ouonorueid, xumueidr n U3MKOR, Moay4mB-
Wasa Ha3BaHMe MONeKynsapHoi 6uonorun. Ee 3agayva — m3ydeHue
OCHOBHbIX >XW3HEHHbIX ABNEHU A (06MeH BeLLEeCTB, HACNeACTBEHHOCTb,
pasfpaXMMoCTb) Ha YpOBHe MOJEKy/, charawllux KneTky. Moneky-
napHas 6MONOrMa packpbiBaeT LUIMPOKME MEPCNeKTWBbI B yNpaBleHUN
YENI0BEKOM XXM3HEHHbIMU MpoueccaMu. OrpoMHbIX YCMEXoB fobunach
reHeTMKa — Hayka 06 WM3MEHYMBOCTWM W HACNeACTBEHHOCTW OpraHus-
MOB, LUMPOKO WCMOMb3ylOULas MeTOAbl MOMEKYNSPHOW 6UoNorum He
TONbKO B 06/1aCTW TeOpWM, HO WM B MpakTUKe. [eHeTMKa CAyXuT
OCHOBOI Cefnekuumn, 3afavya KOTOPOi — yNyulleHne CYLLeCTBYHOLWMUX U
C03fjaHMe HOBbIX COPTOB KY/bTYPHbIX PacTeHWd 1 Mopog AoMallHUX
XXWUBOTHBIX.

Mepef reHETWKOW OTKPbLIBAOTCA LUMPOKME MEPCMEKTUBLI MO Mepe-
JeNKe Ha NOonb3y YenoBeKa HacnefCTBEHHOW NpUpPoAbl PasMYHbIX
OpraHW3mMOB — MUKPOOPraHWM3MOB, PacTeHWi, XXUBOTHbIX, UCMONb3ye-
MbIX B MeAWLMHE W HapOAHOM XO3SACTBE.

Ha 3emie 06Hapy>XeHO CBbille 2 MAH. BMAOB PacTeHWi, XUBOT-
HbIX, rpu6oB. Buonorus wuccneayer 3aKOHOMEPHOCTM pacnpocTpa-
HEHWs BWAOB, NPUCMOCOGNEHHOCTL UX K cpede 06MTaHUs, PasHOO0G6-
pasHble CBA3N MexAy HuMu. OHa M3y4vaeT TakXe CTPYKTYpHYK efu-
HULY BMAa — NONYNAUMIO: ee YUCNEHHOCTb, BO3pPAcTHOW cocTas,
CBA3KN MeXAy Mnonynsyusamu.

Monynaumm pasHbIX BWAOB, BCerga CBsi3aHHble C (akTopamu
BHELUHE cpefabl, BXOAAT B COCTaB MPUPOAHLIX KOMMAEKCOB (Mpya,
nec, nyr v T. n.). Kaxpgblii M3 TakMX KOMM/EKCOB, Ha3blBaeMblX
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6unoreoueHo3amu, cnaraetcs M3 onpefeneHHbIX BULOB PacTeHWid, Xu-
BOTHbIX, MUKPOOPraHM3MoB. 3yyeHneM Takux KOMMIEKCOB Hapsgy C
4pyrMMu  6UONOTMYECKMMMW HayKaMy 3aHMMaeTCs 3KONOrus — OfUH
13 pasgenos ob6lei Guonoruu.

Bcsa cuctema 6uoreoLeHo3oB 06pasyeT cBoeobpasHyto 060/0UKY,
HaCeNeHHYI0 XWU3Hbo,— Buochepy. EA NpuHagnexuT BaxHas poib B
thopmupoBaHuM nuka 3emnu, o6pasoBaHUM FOPHbIX NOPOA, aTMmocde-
pbl, rugpocdepbl. [J0CTATOYHO YKa3aTb, Hanpumep, 4YTO Hanumyune B
BO34YLIHOK 060/104Ke 3eman CBOGOAHOrO KMCAOpPOAa BCELEeNo CBf-
3aHO C XXM3HELEeATeNbHOCTbIO 3e/eHbIX PAaCTeHWi, BblAeNAWUX ero
B npouecce doTocuHTe3a. Hanuume cBobogHOro kucnopoga penaet
BO3MOXHbIM CYLLECTBOBAHME COBPEMEHHbIX XXWBOTHbIX W PacTEHWIA.
Takum obpasom, obwad 6Monorma M3yvaeT XMBYK MPUPOAY Ha BCEX
YPOBHAX €e opraHusauum — OT OpraHu3MeHHoro Ao 6uochepHoro.

Mo3HaHVe 6MONOrMYeCKMX 3aKOHOB OTKPbIBaeT LUMPOKME Mepcrek-
TWUBbl ANA yNpasBfeHUs >XWBOW NpuUpoAoN, U3MeHeHWs ee Ha 6naro
yenoseka. lMcnonb3oBaHMe ecTecTBeHHbIX 60OraTcTs — /1IeCOB, /yroB,
peK — LONXHO ONupaTbCA Ha 3HaHMEe 6MONOrMYecKMUX 3aKOHOB, Ornpe-
LenatoLmnx B3aMMOOTHOLLEHNA MEeXAY OpraHusMaMy 1 OKpyxXarLel
cpepoli. buonorma ykasbiBaeT NyTW CO34aHWA HOBbIX KYNbTYPHbIX
61OoreoLeHO308.

AKKIMMaTM3auma pacTeHUin n >XUBOTHLIX, YBEIMYEHME PblOHbIX
60raTcTB B MOPCKMX W MPECHbIX BOAOEMax He/303MOXHbl 6e3 3HaHUS
3aKOHOB 6uonoruu.

OcobeHHO 60nbLIOe 3HAYeHWe 4N YeloBevyecTBa W ero Gyayuiero
MMeeT OXpaHa npupofbl. B Haweli cTpaHe oxpaHa Mpupogbl U pauuo-
HaNbHOe WCNOJib30BaHWE MNPUPOLHbIX PECYPCOB CTanu BaXKHENLWUmu
00LLerocyjapcTBeHHbIMU 3afjia4amMmu, OT pelleHns KOTOPbIX 3aBUCUT
61arococToOAHNE HacefieHuUs.

B KoHctutyymm Coto3a CoBeTckux Coumannctuyeckux Pecny6-
NMK 0XpaHa npupoAabl MpeaycMoTpeHa cTaTbeli 18, KOTOopas rnacur:

«B MHTepecax HacTosiLiero u 6ygywmx nokoneHmin 8 CCCP npu-
HUMAIOTCA HeobxoguMble Mepbl A1 OXpaHbl M HayyHO 060CHOBaH-
HOro, paunoHasbHOro WCMNOMb30BAHWUA 3eMAM U ee Heap, BOAHbIX
PeCcypcoB, PacTUTENIbHOT0 W >XMBOTHOIO Mupa, AN COXPaHeHus B
YyucToTe BO3AyXa W BOAbl, 0b6ecneyeHMs BOCMPOM3BOACTBA NPUPOS-
HbIX 60raTtCTB W YNyUlleHWUs OKPYXXAtoLLeil YenoBeKa cpefbl».

[nsa peanusauun atoil ctaTbm OCHOBHOrO 3aKOHa B Hallei cTpa-
He BegeTcs 6Gonblias nnaHoMepHas paboTa no oxpaHe MpPUPOAbI.
25 mnoHa 1980 r. BepxosBHbiM CoBeTom CCCP npuHAT 3akoH 06 ox-
paHe WM WCMOMb30BAHWUM >XWBOTHOIO MMpa. Ha OCHOBe 3TOro 3akoHa
OCyLLeCTBAAETCA pPAL BaXHbIX MEPONPUATMIA MO YYeTy XXUBOTHbIX,
perynsumMm ux MCnofib30BaHWsA, CO34aHMI0 6MaronpuUATHBLIX YCNOBWIA
ONA Pa3MHOXEHWA U COXPaHeHWs MOMe3HbIX W PeAKUX XXMBOTHbIX,
MO0 OpraHM3aLuu HOBbIX 3aKa3HWKOB W 3aMOBELHWKOB B PasHbIX pe-
rmoHax CoBeTckoro Coto3a. CosfaHbl «KpacHble KHUIM», Kyja 3a-
HeceHbl Hambonee pefkue npeacrasutenu ¢nopbl U ayHel CCCP,
B OTHOLUEHWM KOTOPbIX HEO0OXO0AWMMbI OCO6ble Mepbl OXpaHbl. fonr
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COBETCKMX NIOfE — aKTMBHO y4yacTBOBaTb B MEPOMPUATMAX MO oXpa-
He MpuUpoabl CBOe PoauHbI.

Bornpocbl 0XpaHbl W paLuOHaNbHOro WCMNO/Mb30BaHUA NPUPOLbLI
HE MOTyT PeryampoBaTbCsi O4HUM FOCYLapCTBOM, KaK 6bl BE/IMKO OHO
HW 6blN0. JTO akTyanbHas npobnema, 3aTparvpalrolas BCIHO Hawy
nnaHety. 0o3ToMy BOMpOCbI 3TW paccMaTpuBardTCs U paspabatbl-
BAOTCA MEXAYHapO4HbIMW OpraHusaumsmm B cucteme OpraHusauuu
O6begnHeHHbIXx Haumin (OOH). bonbwoe BHMMaHWE BOMpoOCam
OXpaHbl X pauMOHaNbLHOro0 WCMOJIb30BaHUA NPUPOALI YAENUNo npo-
xoauswee B uone 1975 r. B XenbcuHkn CoBelyaHne no 6e30macHOCTM
M COTpyfLHMYecTBY B EBpome, B KOTOPOM Yy4acTBOBanM [/aBbl npa-
BUTENbCTB 33 eBPOMeNCcKnx rocypapcTts, B Tom ynucne CCCP, a Takxe
CUWNA n KaHagbl. B 3aknouutensHom akte atoro CosewiaHus npe-
OYyCMaTpPMBaETCA LUIMPOKOE MEXAYHapo4HOe COTPYyLHMYecTBO B 60pb-
6e c 3arps3HeHneM BO3fyxa, OXpPaHe MPECHbIX U MOPCKMX BOA, OXpa-
HE MOYBEHHOr0 MOKPOBa, OXPaHe >XXWBOW MPUPOAbI M CO3[4aHUU 3amno-
BEAHWKOB, YNyULIEHNN COCTOAHNA OKpYXaloleid cpedbl B HACENEHHbIX
palioHax, LUIMPOKOM Ppa3BMTUM UCCNEL0BaHWUI OKPY>XXatoliein cpefbl Mo
pa3paboTaHHbIM MeXAyHapoAHbIM nporpammam. CoeTckuii Coto3
aKTUBHO Yy4yacTBYyeT B pa3paboTke MeXAYHapOLHbIX MNporpamMmm.

leHepanbHas Accambnes OOH B 1982 I. TOPXXECTBEHHO MPOBO3-
rnacuna «BcemupHylo XxapTtuio npupofgbl». CorfacHo 3Tomy AOKY-
MEHTY, WMeKLeMy MNPUHLUNNANIbHOE 3HAa4yeHWe, OCHOBHblE MPUPOA-
Hble MPOLECCbl He AO/DKHbI HapywaTbCsl, YUC/IEHHOCTb MONynAuuii
BCEX (JOPM >XXM3HWM HEOOXOLMMO COXPaHATb Ha YPOBHE, AOCTATOYHOM
AN BbDKMBAHUS.

Mo3HaHMe 3aKOHOB XXM3HU OYEHb BaXKHO AN MefuLUUHbI. Hy>XHO
M3y4nTb HACNeACTBEHHOCTb Y€N0BEKAa W Hay4duTbCa 60pOTbCA C Ha-
CNnefCcTBEHHbIMM 3aboneBaHuMamMuK. OpfepxaTb nobedy Hapg pakom
MOXHO TO/MbKO Ha OCHOBE Ty60KMX BGMONOrMYecKnX uccnefoBaHuii,
pacKpbIBalOLWMX CYLWHOCTb TEX W3MEHEeHW, KOTOpble NPOMCXOAAT B
KneTKe Mpy Nepexofe ee K 3/10Ka4eCTBEHHOMY pOCTY.

Bce 6onee TeCHbIMM CTaHOBATCHA CBA3WM 6OMOMOTMM C JPYrUmu
€CTECTBEHHbIMW HayKamMn — XUMUER, (PU3NKOIA, MaTeMaTuKON.

OrpomHOe 3HauyeHuWe 419 Pa3BUTUS OGMONOTUM UMEET COBEpLLEH-
CTBOBaHME TEXHWKW W METOAOB WUCCAeA0BaHUS OpraHv3ma.

B Bek MNPOHWKHOBEHWSI YenoBeKa B KOCMOC nepes 6Guonoruei
BO3HMKAKOT HOBble 3afaun. B KocMuyeckmx Kopabnsx 6yayT co3gaHbl
Takme 6GMOMOrMYecKMe CUCTEMbI, KOTOpble ob6ecneyar nMUTaHWe KOCMO-
HaBTOB, CHabXeHne WX KWUCMOPOAOM, yTunmsayuio (MCnosib30BaHue)
otbpocoB u T. A. MccrnefoBaHuA B 3TUX HanpaBNeHWAX BefyTCA
LIMPOKMM (DPOHTOM KaK B nabopatopuax Ha 3emse, Tak M Ha KOCMMU-
YyecKnx Kopabnax.

B HacTosAwee Bpemsa 6uonorua npefcraBnsetr coboir 6ypHO pas-
BMBAKOLYHCA HayKy, JOCTUXEHMNA KOTOPOI Ype3BblvaiiHO BaXKHbl AN
6yaywero yenoseyectsa. He cnyvailHO HeKOTOpPbIE YYEHble YTBEPX-
[JaloT, 4YTO Mbl BCTynaemM B «BeK OMOMOrMM», KOTOPbIA nNpusBeaeT
4e/I0BEYECTBO K YNPaB/EHUIO OCHOBHbLIMW 3aKOHAMW XXW3HWU.
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1. OBOMOUMOHHbLIE npeacTaBneHnsa p[o Y. [AdapsuHa.
Bo3HMKHOBeHVe yyeHUda [apBuHa

Ha 3emne CyulecTBYIOT He MeHee 2 MJ/IH. BWUAOB >XWBOTHbIX, [0
0,5 MAH. BMAOB pacTeHWii, COTHU TbiCAY BUAOB rpubOB U MUKPO-
opraHusmoB. Kak BO3HWK/O BefiMkoe MHOroo6pasve BWAOB W npu-
CNOCO6/IEHHOCTb UX K cpefe obuTaHua? OTBET faeT HayyHas Teopus
3BOMOLMN XKXMBOI NPUPOALI, OCHOBbI KOTOPOW B XIX B. 3a10Xun Be-
NNKWIA aHTIMIACKUIA yYeHblil Yapn3 [JapBuH.

[o [JapsBuHa 60NMbWMHCTBO 6GMOMNOrOB [ep)anocb npefcraslie-
HUi O MOCTOAHCTBE W HEW3MEHHOCTW XXUBbIX OPraHW3MoB — BWAOB
CTO/MbKO, CKOMbKO MX co3gan 6or. OpraHu3mbl U OpraHbl MOMHOCTbIO
COOTBETCTBYIOT LW, KOTOpPYl SKOo6bl noctasmn Teopel. CywHOCTb
MMWPOBO33PEHNA 3TOr0 Mepuofa 3akK/yaeTcsa B MpefcTaB/eHUsX o
MOCTOAHCTBE, HEM3MEHHOCTU W M3HayanbHOW LenecoobpasHOCTU npu-
pofbl. Takoe MUPOBO33pPEHME MOJYYWUNO Ha3BaHWe MeTalu3Myeckoro
(rpey. «hmsnc»— npmpoga, «MetTa» — Hag). MeTtaduanyeckne npeg-
CTaB/IeHNA NOALEPXKMBANUCH LEPKOBbIO U MpasBAWMUMU Kpyramu.

Tpygabl Kapna JinHHea. B XVII—XVIII BB. Hakonmnocb MHO-
)KECTBO OMUCaHWii BMAOB XXWUBOTHbIX, pacTeHWil, MuHepanos. Orpom-
HYIl0 3ajady cucTematmsauum 3TUX MaTepuanoB BbINOAHUA Kapn
NuHnein  (1707—1778), wWBeACKMA HaTypanucT, Bpad. Ha ocHose
CX0ACTBa NO OJHOMY-ABYM Haubosnee 3amMeTHbIM MNpU3HaKam OH
KnaccuuumpoBan OpraHW3Mbl Ha BWAbl, PoAabl, Knaccbl. OH mpa-
BU/bHO MOMECTWN B OAMH OTPS4 4YenoBeka W 4YenoBeKOOOPa3HbIX
00e3bAH. JIMHHEl BBeN B HayKy Mpea/oXeHHble npeAllecTBeHHUKamMu
[IBOViHble NaTMHCKMe Ha3BaHusa—pog u Bug (Cat3 larwl aT —
cobaka gomawHasA, Klbes rubrut — cMopoguHa KpacHas v T. 4.).
NlaTuHCKMe Ha3BaHWMA MNOMOrNN  OOLLEHWIO YYeHbIX PasHbIX CTpaH.

JINHHelR nonHocTbio pasfensan Metau3nyeckue NpefcTaBneHUs o
NpupoAe, yCMaTpuBas B Hell M3HAYalbHYHO LenecoobpasHoCTb, AKOObI
[,0Ka3blBAOLLYI0 «MPEeMYAPOCTb TBOpLUa». Kaxablii BUA OH cunMTan pe-
3yNbTaTOM OTAENbHOI0 TBOPYECKOro aKTa, Hem3MeHHbIM W MOCTOSH-
HbIM, He CBA3aHHbLIM C APYTMMU BuAamu PoAcTBOM. K KOHLY >KW3HW,

MHoroo6pasve 3aWUTHbIX MNPUCMNOCO6MEHN K KOHKPETHbIM YCMOBUSIM CYLLECTBO-
BaHWsi Yy >XMBOTHbIX: Yyrpo)<arouias nosa, OTNyruparolias WU MOKPOBUTENbLCTBEHHASN
oKpacka, cBopayMBaHWe B Lap, CXOACTBO C 3aLULLEHHbIM >XWUBOTHbIM (MUMUKPUS)
nT. 4.
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0fHAaKO, Noj BAMAHMEM HabMOAEHWIA B NpuUpoge OH Mpu3Han, 4To
-MHOTAa BWAbl MOTYT BO3HMKATb MYTEM CKpeluBaHUA WAN B pPesyib-
Tate LEWCTBMA W3MEHEHWIA cpedbl.

3HayeHue TpyfoB JIMHHES OrPOMHO: OH MPEeASIoXUA CUCTEMY XWU-
BOTHbIX W PacTeHWi, NyylWyw U3 BCcex NpeablAylinx; BBeN [ABONHbIe
Ha3BaHWsA BW/O0B; YCOBEpLUEHCTBOBAN 60TAHUYECKUW A3bIK.

YueHve K- Bb. Jlamapka 006 3BOMIOLMM OPraHUYecKoro Mupa.
B Hauane XIX B. (paHuy3ckuii yueHbliii XaH batucT Jlamapk
(1744—1829) 13M10XWUN CBOM 3BOMIOLMOHHbIE UAen B Tpyne «duno-
cogma 300n0rumn». Jlamapk nNOABEPTr KPUTUKe WUAeU O MOCTOSAHCT-
Be U Heu3MeHsaemocTu BMAoB. OH yTBepXgasn, 4yTo obpa3oBaHue HO-
BbIX BWAOB MPOUCXOAUT OYEHb Me[/IeHHO W MOTOMY He3aMeTHO. B
npoLecce 3BOMIOLMM BbICWIME (OPMbl  XW3HW B3S/U  Havyano oT
HU3LLKX.

3HaueHue Tpygos Jlamapka Ans fanbHelilwero passutma 6mono-
rMm orpoMHo. OH MepPBbIA M3NOXWA WAEN 3BOMOLMMW XWUBON NPUPOAHI,
YTBEPXAaBLIMe WCTOPUYECKOe pas3BUTME OT MPOCTOr0 K CHOXHOMY.
OH nepBbIM MNOCTaBU/l BOMPOC O (HaKTOpax— ABUXYLMX Ccuiax
agofiouMn. Tem He MeHee JlamapK OWWOGOYHO BBLIBOAWN (AKTOPbI
agofiouMn M3 ByATo Obl MPUCYLLErO0 BCEMY >XWBOMY CTPEMJIEHUA K
COBepLUEHCTBY. HeBepHO O06BACHAN MPUYUHBI BO3HWKHOBEHUA NpU-
CNOCOBNEHHOCTU NPAMbIM BAWUSHUEM YCNOBWIA OKpyXXaloLel cpegbl.
HeBepHO © yTBepXfeHue 06 0693aTeNbHOM MOSAB/IEHUM TOJIbKO
MOME3HbIX U3MEHEHWUIA U WX HacnefoBaHUU.

MTak, Hayka XVIII — Havana XIX B. He mMorna npaBWu/ibHO 00b-
ACHUTb ABWXYLLNE .CU/bI Pa3BUTUA OpraHnyeckoro mupa. epepn Hewo
BCTa/M BOMPOCbI: KakK BO3HWMK/IO OrpoMHOE MHOroob6bpasve BUAOB?
Kak 06BACHUTL NPUCNOCO6/IEHHOCTb OPraHUM3MOB K YCNOBUAM OKpY-
xatouieih cpefbl? lMoyemy B mpouecce 3BONKOLMM MPOUCXOAMT MO-
BbILLEHWEe opraHn3aunmn >X1BbIX CyLLecTB?

OBO/MOUMOHHbIEe ngen B Poccun. M. B. JlomoHocos, A. H. Paaun-
weB n gpyrue pycckue ydeHble XVIII B. BbiCKa3blBasn 3BOIOLMOH-
Hble NpeACcTaBNeHWs O pPasBUTUM U WU3IMEHAEMOCTW npupopsbl. Pac-
CYXJeHus o cosfaHuu npupogbl 6orom M. B. JlomOHOCOB cuuTan
BpedHbIMM. B XIX B. 3BOMOLMOHHbLIE WAEWM MONYYUIN HEKOTOPOeE
pasBuTMe B TPyfAax Y4YeHbiX W nucateneid, 0CO6EHHO W3 ymcna peBo-
JIIOUMOHHBbIX Aemokpatos. 3oonor K- ®. Pynbe 3a 15 net oo nosasne-
HUA ydeHus Y. [dapBuHa OoTMeyaNn (DaKTbl BbITECHEHUS OAHWX BUAOB
OPYrUMU 1 BbIMUpaHMA WX B pesynbtate 6opbbbl 3a o06nacTb
nUTaHus.

MpeanocbiIKN BO3HMKHOBEHMA YydeHusa Yapnsa [apsuHa. Bos-
HUKHOBEHMIO YyyeHus Y. [apsBuMHa cnocobcTBOBanu 06LLECTBEHHO-
3KOHOMMWYECKMe npeanocbiikn. B nepsoli nonosuHe XIX B. B cTpaHax
3anagHoin EBponbl, 0COGEHHO B AHIUKM, WHTEHCUBHO pa3BuBasncs
KanuTanusm, KOTOpblA Aan UMMY/AbC PasBUTUIO HayKW, MPOMbILLUMEH-
HOCTW, TeXHUKW. Crpoc NPOMbIWIEHHOCTU Ha Cbipbe W HaceeHus
pacTywmx ropofioB Ha NPOAYKTbl MUTaHWUA CNOCOBCTBOBAN PasBUTUIO
CeNbCKOro xo3fiicTBa.
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[pyrasa npegnocbinka nosB-
NeHWa fapBUHU3Ma — ycrnexu ec-
FCCTBEHHbIX  HayK. OnucaHus
CUCTEMATMYECKUX TPYMN XXWUBbIX
OpraHn3MoB NPWMBOAWUAN K MbIC/N
0 BO3MOXHOCTM UX POACTBA.
Y MHOIMX >KMBOTHbIX CpaBHe-
HWEM YCTaHOBWW efWHbIA nnaH
H CTPOEHMU Tefa U OPraHos.
ViccnepgoBaHnma  paHHWX  CTagwuii
pasBMTUA 3apofbllleil XOpAO0BbIX
BbIABUAW  UX  MOpasuTesbHOe
CXOACTBO. M3yuyeHne mckonaembix
pacTeHWit 1 XUBOTHbIX PaCKpbINO
nocnesoBaTeNlbHY0 CMEHY HU3KO-
OpraHu30BaHHbIX (OPM  XKXWU3HU
6onee BbICOKOOPraHWM30BaHHbIMMU.
O6WwunpHble MaTepuanbl 3a-
MOPCKMX 3KCNeauumnii, BbiBefeHMe
HOBbIX MOPOJ, >XMBOTHLIX W COp-
TOB pacTeHWid He cOrnacoBblBa-
AUCb € MeTapu3M4eckKum MUpo-
BO33peHMeM. HyxeH 6bin  re-
HWaNbHbIA YM, KOTOpbI/i Cymen Obl 0606LWUTL OFPOMHbIA MaTepuan
B CBETe ONpefeneHHoOW ugen, cBsizaTb CTPONHOM CUCTEMON paccyxge-
HUA. TakuMm yuyeHbIM Okasancs Yapns [OapsumH (1809—1882).

C petctBa Y. [lapBuH yBJfieKanca CO0pPOM KOMINEKLMWIA, XMMMYec-
KAMWU OnbiTaMu, HabMoAeHMAMU 33 XKXUBOTHbIMU. CTyAeHTOM.un3yyan
HayuYHyl0 nuTepaTypy, O0Bnajen MeTOAMKOW MNONeBbiX WCCAeL0BaHWIA.
Y. NapBuH Ha kKopabne «burn» (aHrn.— uueiika) COBEPLUWA KPYro-
cBeTHOe nyTewecTtBne 1 OH wccnefoBan reonornyeckoe CTPOEHME,
thnopy 1 ayHy MHOrMX CTpaH, OTNpPasua B AHIIMIO OFPOMHOE KOMu-
YecTBO KOMNEKLMUA.

B HOxHON AMepuke, CpaBHWB HaifeHHble OCTaHKM BbIMEPLINX
XXUBOTHbIX C COBPeMeHHbIMM, Y. [lapBUH MNpPeanonoXun ux poACcTBoO.
Ha lNananarocckux OCTpPOBax OH Hawen Hurge 6onee He BCTpevaro-
Wwuecs Buabl fAlepuy, dvepenax, ATy, OHWM 6AM3KM K KOXKHOamepwu-
KaHCKMM. [ananarocckvme OCTPOBa BY/NKAHWYECKOrO MPOMCXOXAEHWS,
n notomy Y. [apBWH NPeAnofioxun, 4TOo Ha HWUX BUAbl nomann ¢
mMaTepuMka W NOCTeMeHHO uM3mMeHwnucb W B ABCTpanuu ero 3auHTe-
pecoBann cymuaTble W Aueknagyuiue, KOTOpble BbIMEPAN B APYruX
MecTax 3eMHOro wapa. ABCTpanusa Kak maTepuk o6ocobunacb, Korga
elle He BO3HWKAM BbiCWIMe MekonuTawowme. CymuaTtble K flile-
Knagywme pasBuMBasUCb 34eCb He3aBUCMMO OT 3BOMOLMU  MIEKO-
MUTAOLWMX Ha APYyrux maTepukax. TakK NOCTEMEHHO Kpenao y6ex-
[eHne B M3MEHAeMOCTW BUAOB W MPOUCXOXAEHUWN OAHWUX OT LPYrux.
MepBble 3aMMcy O MPOMCXOXAEHUM BMAOB [lapBUH chenan BO BpPeMs
KPYrocBeTHOro nyTeLlecTBus.
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NloHpoH n A

CE BEPHAA
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ByaHoc
Bausa-B

o-ea
HosuH 3enaHgus

1. KapTa KpyrocBeTHoro nyrtewecTBus Yapnsa [apsuHa (1831— 1836).

9 1 B uem 3HauyeHue TpynoB JluHHeA? 2. Kak JlamapK 06bACHAN MHOroobpasue
BU0B W MPUCNOCOGNEHHOCTb JKMBbIX OPraHW3MOB K KOHKPETHbIM YC/0BUAM
oKpyxatlwen cpefbl? 3. KakoBbl NpeAnocbINKM  BO3HWKHOBEHWUS  Yy4eHus

Y. OapsuHa?

2. OCHOBHble MNONOXEHUA yyeHna [apBuHa.
3HayeHVe gapBuMHU3IMA

Tpyabl OapBuHa. Mocne nytewecTtsus [LapBuH B TeyeHue 20 feT
ynopHo paboTan Haj co3faHvem 3BOMIOLMOHHOIO y4YeHus v ony6nu-
KoBan ero B Tpyge «[lpoucxoxpeHne BUAOB MyTeM ECTECTBEHHOrO
oT6opa, unn CoxpaHeHue 61aronpuUATCTBYEMbIX MNopof B 6Gopbbe 3a
XW3Hb» (1859). B ganbHeiwmx npoussegeHusix [apBuH pas3BuBan
M yrnybnan pasfivyHble CTOPOHbl OCHOBHOW MNPO6/IEMbI — MPOUCXOX-
JeHna BuUAoB. B kHuUre «MM3meHeHWe [OMAWHWUX >XXMBOTHbIX U Ky/lb-
TYPHbIX pacTeHUi» Ha OrpoMHOM (aKTMYECKOM MaTtepuane OH Mo-
Kas3an 3aKOHOMepHOCTW 3BOMOLUM NOPOJ AOMALUHUX >XUBOTHBLIX U
COPTOB KY/bTYPHbIX PacTEHWIA.

B Tpyae «IponcxoxaeHne 4YenoBeka W nonosoi ot6op» [dapBuH

2. Tananarocckue BblOpku. Pasnvuuve B hopme K/toBa.
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MPUMEHWNA 3BONIOLMOHHYIO TEOPUIO ANA OOBLACHEHWUSA NPOUCXOXAEHUS
4yenoBeka OT XMBOTHbIX. [lapBMHY NpUHaAfexaT KanuTalbHble Tpy-
Obl No 60TaHMKe, 300/10TMN W TEONOTMU, B KOTOPbIX AeTanbHO pas-
paboTaHbl OTAeNbHbIE BOMPOCHI 3BOJIOLMOHHON Teopuw.

OcHOBHble NonoXeHuns yveHns [JapsuHa. [naBHas 3acnyra [ap-
BMHA B TOM, YTO OH PacKpbla ABVXKYyLIME Cuabl 3Boaouun. OH MaTe-
prUanucTUYeCcKn 0O6BACHUA BO3HWKHOBEHWE W OTHOCUTENbHbIA Xapak-
Tep MNpucnocob/eHHOCTU [eACTBMEM TONbKO E€CTECTBEHHbIX 3aKOHOB,
6e3 BMellaTenbCTBa CBEPXbECTECTBEHHbIX CUA. YueHne [apBuHa
B KOpHe MoApbiBano MeTagum3nuyeckue MpeacTaBieHUs O MOCTOAH-
CTBe BMAOB W COTBOpPeHWM KX 60rom. KakoBbl Xe [BUXYLiUE CUMbl
3BOMIIOLMM MOPOA LOMALLUHWUX XWUBOTHbIX, COPTOB KYNbTYPHbIX pacTe-
HUA 1 BUAOB B AUKOW npupoge?

[ABV>Kyline cuibl 3BONKOLUKM NOPOL M COPTOB— HacneACcTBeHHas
W3MEHYMBOCTb UM NPOM3BOAUMbINA 4enoBeKOM 0T6op. [apBuUH yCTaHO-
BWA, YTO pasfiMyHbie NOPOAbl XUBOTHbIX U COpTa KYNbTYpHbIX pacTte-
HUIA cOo34aHbl Ye/l0BEKOM B MNPOLECCe WCKYCCTBEHHOro otb6opa. W3
MOKOJIEHNS B MOKO/IEHMe 4enoBek 0T6GMpan W OCTaBNAN Ha MNJEMS
0cobeil ¢ KakMM-nnb60 WHTEPeCHbIM AN HEro u3MeHeHuem, 06s3a-
TeNbHO HAaCNeACTBEHHbIM, W YCTpaHsan Apyrux ocobeil 0T pasmMHO-
XeHusa. B pesynbTaTe 6bliM NOMy4YeHbl HOBble MOPOAbI W cOpTa, MpuU3-
HakM 1 CBOWCTBA KOTOPbIX COOTBETCTBOBA/M MWHTEpecaM 4enoBeka.

HeT nu nogobHoro npouecca B npupoge? OpraHu3Mbl pPasMHO-
XalTcAa B reOMeTpMYeckoil mporpeccun, HO [0 MNOSOBO3PESOro
COCTOSIHUA [OXWBAKOT OTHOCMTENIbHO HEMHOrme. 3HauyuTenbHas 4acTb
ocobeii normbaet, He 0CTaBUB MOTOMCTBA COBCEM WM OCTaBWUB Maoe.
Mexay 0cob6amMu Kak OAHOro BUAa, TaK W pasHbIX BUAOB BO3HMKaeT
6opbba 3a cyulecTBOBaHWe, Mog KOTOPOK [apBWH MOHUMaN CHOX-
Hble M MHOroo6pasHble OTHOLIEHWUS OPraHu3sMOB MeXay Cco6oin u
C YCNoBMAMU OKpyXxatolei cpedbl. OH umMen B BUAY «HE TO/bKO
XKM3Hb 0fHOI 0Cco6M, HO 1 ycrex ee B obecneyeHnn cebs MOTOMCTBOMS.

CneacTtBumem 60pb6bl 3a CyLLECTBOBaHME SBASETCS €CTECTBEHHbI
oT6op. 3TMM TepmMuHOM [lapBMH HasBan «COXpaHeHue 6naronpu-
ATHbIX WHAMBUAYANbHbLIX PasiMunii U U3MEHEHUA W YHUUTOXEHWE
BPEAHbIX».

Bopbba 3a cywecTBOBaHME W eCTECTBEHHbli OTOOP Ha OCHOBE
HacnefCTBEHHON W3MEHUYMBOCTU ABASIOTCSH, NO [apBuHY, OCHOBHbIMU
OBVOKYW MMM cunamu (hakTopamu) 3BOMKOLWM OPraHMYyecKoro mupa.

WHpuBnayanbHble HacnefcTBeHHble YKAOHeHMs, 6opbba 3a cy-
eCTBOBAHWE W ECTECTBEHHbI 0T60pP B A/VHHOM psfy MOKONEHWUi
npusegyT K W3MEHEHMI0 BWAOB B HanpaBneHUMW Bce 6OnbLieid npu-
CNOCOBNEHHOCTM K KOHKPETHbIM YCNOBMAM cyuiecTBOBaHuA. [lpu-
Cnoco61eHHOCTb OpPraHn3MoB BCerfja OTHOCUTE/IbHaA.

[pyrum pesynbTaTOM eCTeCTBEHHOro oT6opa ABASETCA MHOro-
obpa3ve BMAOB, HacenAwWMxX 3emsio.

OueHka [apBMHM3MA OCHOBOMOJIOKHMKAMU  MapKCcu3Ma-sieHu-
Hu3sMa. K- Mapkc n ®. SHrenbC MHOrOKpaTHO MOAYEPKMBAIM OrpPoOM-
HOe 3HayeHue yuyeHua [apBuHa [NA pasBUTUA Hayku W popmupo-
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BaHUA  MaTtepuanncTUyeckoro MuUpPOBO33peHnd. @. DIHrenbc MU
B. W. JleHnH cpaBHMBanu BKnapg [apBuvHa B 6MONOTMYECKYIO HayKy
¢ 3acnyramu K. Mapkca B 06LlecTBEHHbIX Haykax. B. W. JleHuH
oTmeyan, yto Y. [apBUH BrepBble NOCTaBW/ OUOMOrNI0O Ha BMOJSHE
Hay4yHYl0 MOYBY, OH MOMIOXKW/ KOHEL, BO33PEHUI0O Ha XWBble opra-
HU3Mbl KaK Ha HWYEM He CBA3aHHble, CAyyaiHble, CO34aHHble 6Orom
N HeusMeHsemble.

BnusaHve gapsuMHU3Ma Ha pasBuTue 6uonorui. Ha ocHoBe JapBu-
HM3Ma MepecTpamMBanMCb BCe OTpacnuM 6uonoruyeckoin Hayku. [Ma-
NEOHTONOrNA CTafa BbIACHATL NYTW PasBUTUA OPraHWMYecKoro Mmupa,
CUCTEMATUKa — POACTBEHHbIE CBA3M W MPOUCXOXAEHME CcucTemaTtu-
yeckux rpynn; 3mb6puonorus —ycTaHaBnueaTb obliee B CTagunax
WHANBUAYANbLHOIO pasBMTUA OpraHW3sMOB B NPOLLECCe 3BOMOLUN;
(hn3monorma yenoseka v XXMBOTHbIX — CPaBHMBATb UX XU3HeLeATeNb-
HOCTb W BbIAABNATb POACTBEHHbLIE CBA3N MEXAY HUMW.

B Hayane XX B. Hayanocb 3KCNepUMeEHTa/bHOE WN3y4yeHue ecTecT-
BEHHOro otbopa, 6bLICTPO pasBMBaNNCL TeHeTuKa, 3konorusd. Wpgeu
[apeuHa B Poccum BCTpPeTUAU NOALEPXKY NEpefoBOA WHTENNUTeH-
umun. B Bysax nmubepanbHas 4acTb Npogeccypbl nepectpamBana Kypc
300/10TMM 1M 6OTaHWKM B CBeTe fapBuHWU3Ma. [MoaBuaucb cTaTbU B
XXypHanax, ocselwlaswive ydyeHue [lapsuHa. B 1864 r. «[lMpoucxox-
[leHne BWAOB» BMepBble 6bINO0 ONY6NMKOBAHO HA PYCCKOM  A3bIKe.

Bonbwas ponb B pa3BMTMM OUMONOTMYECKO HAyKM Ha OCHOBE
LapBUHU3Ma MPUHALNEXUT HaWMM OTeYEeCTBEHHbLIM Yy4yeHbIM. BpaTbs
KoBanesckue, K- A. Tumupsases, N. N. MeuHukos, W. TI. lMaBnos,
H. . Basunos, A. H. Cesepuos, . N. WmansrayseH, C. C. Yer-
BEPMKOB U MHOrMe Apyrve Kopugenm PpyccKOih HaykKu MONOXKWMAN B
OCHOBY CBOWX WCCNefoBaHUA wgen [JapBuHa.

7 1. Yto cuutan [apBuH [ABUXYLWMMU cunamu 3sonouun? 2. Toyemy ydeHue
[apsuHa 06 3BOMIIOLMM OPraHUYecKOro mupa MOAYYWUNO BbICOKYK OLIEHKY OC-
HOBOMOJIOXXHWKOB MapKcu3ma-neHnHmsma? 3. Kakoe BAMAHME OKas3ano yyeHue
[apBuHa Ha pa3BuTMe 6GuoONOrMyeckoir Haykm? 4. Kakoe 3HayeHWe uMeeT
yyeHve [lapBuHa B (DOPMMUPOBAHWM MaTepuannCTUYECKOro MUPOBO33PEHUA?

3.  Bwg. MNMonynauusa

Kputepun Buga. Bugom cuMTaloT COBOKYMHOCTb 0cobeil, o6na-
JalLmnx HacneacTBEHHbIM CXOACTBOM MOP(ONOrnyeckux, nanonoru-
YECKMX W OMOXMMMYECKUX OCOBEHHOCTel, CBOBOAHO CKpeluBato-
WMUXCA W falowmnx N1o40BMTOe NOTOMCTBO, MPUCNOCO6NEHHBIX K Onpe-
[eNeHHbIM YCNOBUAM >KWU3HM UM 3aHUMalOLWUX B MNpUpode onpege-
NIEHHYI0 obnacTb — apean.

Bugbl oTAvMyaloTcs Apyr OoT Apyra MHOrMMW npu3Hakamu. Xapak-
TepHble ANS BMAa MNpPU3HaKM W CBOWCTBA Ha3blBAT KPUTEPUSMU.
Pa3nnyarT HECKONbKO KPUTEpPUEB BMAA.

B ocHoBe MOpP(hONOrMYECKOro KpUTEPUS NEXMUT CXOACTBO BHeLU-
HEro M BHYTPEHHEro CTpoeHUs ocobeil ogHoro Buga. Ho ocobu B
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npegenax BuAa WHOrAa HAacTO/IbKO W3MEHYMBLI, YTO TONBLKO MO MOp-
(hONOrMyecKoOMy KpuUTEpPUIO He BcCerfja Y[AaeTca OnpefennuTb BUA.
BwmecTe C TemM CyLLeCTBYHT BUAbl, MOP(OIIOTNYECKN CXOLHble, O4HAKO
0C06M TaKMX BMAOB He CKpewMBakTCA Mexgy C060i. 3To — BUAbI-
OVOHMKY, KOTOpble MCCnefoBaTen OTKPbIBAlOT BO BCEX CMCTeMaTw-
yeckmx rpynnax. Hanpumep, y 4YepHbIX KpbiC ABa BMAa-ABOMHUKA —
c 38 n 42 xpomocomamu. OTKpbIIN 6 BUAOB-4BONHNUKOB ManspuiitHOTO
KoMapa, paHblle CYMTaBLUMXCA OOHUM BMAOM. Takum 06pasom, OfHU
Mopdonornyeckne mnpu3Hakm He obecrneynBarOT BblAeNeHUsa Buia.

FeHeTWYECKMiA KPUTEPWUA — 3TO XapaKTepPHbIA AN KaXAOro Bupaa
Habop XpOMOCOM, CTPOro OMpefeNeHHOe WX 4Yucno, pasmepsbl u dop-
Ma. 3TO — rnaBHbIii BUAOBOWA MpM3HaK. Ocobu pasHbIX BUAOB UMEIOT
pasHble Habopbl XPOMOCOM, MO3TOMY OHW HE MOTYT CKpeLwmnBaTbCs
a 0TrpaHnyeHbl 4pyr OT 4pyra B eCTECTBEHHbIX YC/0BUAX.

B oCHOBe (h¥3MONOIMYECKOro KpUTepus JfIeXUT CXOACTBO BCEX
MPOLLECCOB XXMN3HEeAeATE/IbHOCTU Y 0CO6El 04HOro BMUAa, NpPexae BCero
CXOACTBO pasmMHOXeHudA. lMpeAcTaBUTeNn pasHbIX BMAOB, Kak Mpa-
BWJI0, HE CKpeLwuBalTCA, WM MOTOMCTBO UX 6ecnnofHo. Heckpewm-
BAEMOCTb BU0B OOBACHAETCA pasIMUMAMU B CTPOEHWW MONOBOIO
annaparta, Cpokax pasMHOXeHuss u gp. OfHako B NpPUpPOZe ecCTb
BUAbI, KOTOpble CKpewmBaroTca W [JalT MJ040BUTOE MNOTOMCTBO
(HekoTOpble BUAbI KaHapeek, 346nMKoOB, Tomoneid, uB). Cneposa-
TeNbHO, (YM3NOOTNYECKUIA KPUTEepWiA HeJOCTaTOYEH AN1A OMpefeneHus
BULOBON NPUHAANEXHOCTU 0OCO6EN.

leorpathnyecknii KpUTEpPWiAi — 3TO ONpefesieHHbIi apean, 3aHu-
MaemMblii BUgoM B npupoge. OH MOXeT ObiTb 60MbLWIMM WAN MEHbLLUUM,
NPepbIBUCTBIM UM CNOWHbLIM. ECTb BWUAbl, pacnpocTpaHeHHble Mo-
BCEMECTHO W HEpPefKOo B CBA3M C AeATeNIbHOCTbI YenoBeka (MHOrue
BUAbl COPHbIX pacTeHWii, HaceKoMbIX-BpeauTenein). eorpaduuecknii
KPUTEPUIA TaKXe He MOXET ObiTb peLlaroLLnM.

OcCHOBa  3KONOTMYeCKOro KpuTepus — COBOKYMHOCTb  (hakTopOB
BHELIHEeN cpefbl, B KOTOPOW CyuiecTByeT Bufg. Hanmpumep, nTHUK
eAKWIA pacnpocTpaHeH Ha Nnyrax v nonax; B 60/ee CbipbiX MeCTax
pacTeT MIOTUK NOA3y4ymnil; no 6eperam pek WM MpyAoB, Ha 60M0TUCTbIX
MecTax BCTpEeYaeTcs NOTUK XIyuynid (npbiwnHew,).

B HacTOoAlwee BpeMa yyeHble paspaboTanu u Apyrue Kputepuu
BMAA, KOTOPbIE MO3BOMAIOT TOYHEe ONpejennTb MecTo BUAa B CUCTEME
opraHuyeckoro mmpa (nNo pasnnuunio 6e1KOB U HYKEUHOBLIX KUCAOT).

[na ycTaHOBNeHWA BWAOBOW MPUHAAMEXHOCTU HEAOCTATOYHO
MCNONb30BaTh KaKOM-HNOYAb OOWH KPUTEpWiA; TOMbKO COBOKYMHOCTb
WX, B3aMMHOe TMOATBEPXAEHWe MNpaBUbHO XapaKTepusylT BUA.

Monynauua — egmMHuya 3sostoumm. Ocobu nwb6oro Bmpga pacnpo-
CTpaHeHbl B nNpefjenax apeasa HepaBHOMepHO, KakK Obl OCTpPOBaMu,
T. €. TYCTOHace/leHHble YYaCTKM CMEHAITCA pPeAKOHACENEeHHbIMU.
B necoctenn 3anagHoii Cubupm 6Gepes3a pacnpocTpaHeHa OCTPO-
BamMu — polm, neca B cTenu. B cpepHeli mofoce eBPONENCKOR 4vacTu
CCCP 6epesa BCcTpeuaeTca cryueHnamu. Ha | KM2 B uncTbix 6epes-
HAKAX pacTyT TbiCAYM [EpPeBbeB, B CMELUAHHBIX /1eCaX — HECKO/bKO
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COTeH. Takue CryleHus 4YepeayloTcs C nyramu, rge Ha 1 km2 no-
nafjalwTcsa efUHUYHbIE Gepesbl.

HepaBHOMepHOCTb pacnpefeneHns ocobeil ofHOro Bufja B apeane
CBA3aHa C pPasNMYuMaAMU B YCIOBUAX XWU3HU, CMOXMUBLIMMUCA B pas-
HbIX €ro yvacTkax (MWKpPOKIMMaT, KOPMOBble 0OGBEKTHI, MO4YBa, ApY-
rme Bugbl U T. N.). Buabl, XU3Hb KOTOPbIX CBA3aHa C APEBECHOW
PacTUTENIbHOCTbIO, 3aHMMalT B apeanax fleCHble y4yacTku. KonoHuu
€BpPONeNCcCKOro KpoTa BCTPEYAlOTCHA Ha JIeCHbIX ONyLWKax W fayrax,
Xryyas KkpanuBa pacTeT MO KaHaBaM, Oropogam, OKONO AOpor.

Ocobu no60oro Buga XMBYT He MOOAUHOYKE, & Fpynnamu; Mexgy
0Cc06AMM B TaKMX rpynnax Ha MPOTSXEHUU [ANTENbHOrO BPeMEeHM
C(hOopMMUPOBANUCL CIOXHble B3aMMOOTHOWeEHMS. COBOKYNHOCTb CBO-
60[HO CcKpelMBaKLUXCca 0cobell OAHOrO BMAA, KOTOpas AANTENbHO
CYLLeCcTBYeT B OMNpefeNeHHON uacTu apeana OTHOCUTENbHO 060C06-
NIEHHO OT APYruX COBOKYMHOCTEW TOr0 >Xe BuAa, HasbiBalT nony-
nauunein. 3To aneMeHTapHas CTPyKTypa Buaa, B (popme KOTOPOW OH
CyLLecTByerT.

Uto e ob6beanHseT ocobeil B ogHy nonynauumo? naBHbI 06b-
eAVHSAOWMNIA (hakTop — 3TO CBOGOAHOE CKpeliMBaHWe ocobeilt Apyr c
apyrom. Ocobu ofHoli nonynsuum 06nafaT 60AbWIUM CXOACTBOM BO
BCEX CBOMCTBax M MpM3HaKax MO CPaBHEHUHD C OCOOAMM [axKe cocef-
Heil nonynAuMmn TOro >ke BuAaa. BO3MOXHOCTM BCTpeunm ocobeilt pas-
HOrO Mofa M WX CKPewuBaHWA BHYTPM MNONyAAUMU 3HAYMTENbHO
BbILLE, YEM MeXJy 0COBSMU CcOCefHUX NONynsLuii.

CMellMBaHUIO MONyNAuMiA NpPensaTCTBYOT pas3nuuHble 6apbepbl:
reorpagmyeckne — ropbl, peku, Mops, Kaumat, MouBbl; 6Guonormyec-
KMe—Yy >XWBOTHbIX, Hampumep, HEKOTOPble pPasNuunMa B CTPOEHUU
MofoBOro annapaTa, CPOKax CnapuMBaHWA U FHE3L0BaHUSA, WHCTUHKTE
COOPY>XXEHUS HOP W FHe3[, NoBefeHWM B Nepuof cnapuBaHus; y pacTte-
HUA — B Nepuoje LBETEHUS U ONbINIEHUA, B CKOPOCTWM MpOpacTaHus
MbifbLbl, B OTHOLIEHNAX C HAceKOMbIMU-ONbINMTeNnsMu. Bce ckasaH-
HOe 0 MoNynALNUAX OTHOCUTCA rnaBHbIM 06pa3oM K ABYMNO/bIM XUBOT-
HbIM W K PacTeHWAM C MEPEKPECTHbIM OMblAEHNEM.

Pasnumuus mexay nonynsuuMsmMu OAHOTO BUAA XOPOLIO BUAHBI Ha
cnegytouwiem npumepe. LLnpoko pacnpocTpaHeHHbIl BWA OKYHb
06bIKHOBEHHbIA B KPYMHbIX 03epax ob6bpa3yeT fgse nonynauyuu. OpfHa
nonynsauna >XueeT B MpUOGPeXHON 30He, 0COBM MUTAKOTCA MENKUMU
XXUBOTHBIMU, pacTyT MeaneHHo. [pyras nonynayus o6uTaeT Ha
6onbwoi rnybuHe, ocobm nuTaroTCs pPbIGOA M KX WKPOWR, pacTyT
6bICTPO.

B nonynsumm NoCTOAHHO BO3HWKAKT HacNeACTBEHHbIE W3MEHEHUS.
B pesynbTaTe CKpewMBaHWA OHW PacnpoOCTPaHAKTCA B MOMynauuu
M HacbllLaloT ee, OHa CTaHOBWUTCH HEOLHOPOAHOW. B nonynauyuu
ferictByeT 6opbba 3a Cyuw,ecTBOBaHMWe, a TakXXe eCTeCTBEHHbI 0T6Op,
6narofaps KOTOPbIM BbIXWBAKWT W OCTaBAAKT MNOTOMCTBO /ULb
0co6M C MOME3HbIMA B AaHHbIX YCMOBUAX U3MeHeHWsMWU. Takum 06-
pasom, monynauua npegctaBnseT coboil efMHULY 3BONOLUM.
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1 Ha3oBMTe KpuTepuM BuAa W JaiiTe XapaKTepUCTUKY KaxAoro W3 HuX.
2. Moyemy [ns ycTaHOBNEHMS BWAOBOA NpPUHALNEXHOCTM o0cobeli HepocTa-
TOYHO Kakoro-nn6o ofHoro kputepus? 3. Kak B npupoge pJocTuraeTcs He-
CKpelMBaemMocTb BMAoB? 4. YTo npefctaBnsieT co6oit nonynauyms? Mpueeante
npuMepbl  NONynauuMin ogHoro Bupa. 5. OO6bACHWTE BbIpaXeHWe «BUAbI CY-
ecTByloT B opme nonynaumit». 6. [JokaxuTe, 4TO nonynauyus ssnsetcs
efVHULEl 3BOMIOLMN.

4. HacneacTBeHHOCTb UM M3MEHYUBOCTb

HacneacTBeHHOCTb. HacnefcTBeHHOCTbIO HasbiBaloT o06Liee CBOI-
CTBO BCEX OPraHW3MOB COXPaHATb U NepefasaTb OCOGEHHOCTM CTpoe-
HUS M (PYHKUWIA OT NpefKoB K NOTOMCTBY.

CBA3b poauTeneid ¢ NMOTOMKamMu y OpPraHU3MOB OCYLLecTBAsETCS
B OCHOBHOM 4epe3 pa3mMHOXeHue. MoToMcTBO Bcerga nofobHo poAu-
TensAM W npeakam, HO He ObIBAaeT KX TOYHON KOMMEN.

Kaxablii 3HaeT, 4To M3 Xenyas BblpacTaeT Ay6, U3 AuL KyKYLIKW
BbIBOAATCA €e NTeHubl. 3 cemMaH KyfibTYpHbIX PacTeHWn onpefeneH-
HOro COpTa BbIPacTatoT PACTEHMUA TOTO Xe copTa. Y LOMALHUX XXUBOT-
HbIX COXPaHSAT CBOMCTBA MOTOMKM TOWM >Xe& NOpoAbl.

MoueMy >Ke MOTOMCTBO MOXOXE Ha CBOWX poauTeneii? Bo Bpe-
MeHa [apBWHa MPUYMHbLI HACNEeACTBEHHOCTU OblM Masiio U3YYeHbl.
B HacToswee BpemMs W3BECTHO, YTO MaTepuanbHYHO OCHOBY Hac/ef
CTBEHHOCTW COCTaBAAKT reHbl, PacrnonoXeHHble B Xpomocomax. Kak
Bbl y3HaeTe ganbuwe, B rnase VIII, reH npeacrtaBnseT coboi yvacTok
MOfeKybl opraHuyeckoro Bewectsa AHK, nog geiictBuem KoToporo
(hopmMupyroTCca Mpu3Haku. B KneTkax opraHuM3mMoB pasHbIX BUAOB CO-
fepxatcs eAuHMUbI WU LECATKM XPOMOCOM W COTHM TbiCAY TEHOB.

XPOMOCOMbI C PacronoXXeHHbIMW B HUX TFeHaMW WMETCH KakK B
MoMoBbIX KNeTKax, Tak W B KneTkax Tena. Mpu nosioBoM pasmHO-
XXEHUN MPOUCXOAUT CAIMAHME MYXCKOW U XKEHCKOW MOMOBbIX KIeTOK.
B knetkax 3apofbila 00bEAUHAOTCA MYXCKME W XKEHCKME XPOMO-
COMbl, NO3TOMY (hOPMUPOBAHWE ero MPOUCXOAUT NOJ B/IUSAHWEM TeHOB
KaK MaTepuMHCKOro, Tak W OTLOBCKOro opraHusma. Ha passutue of-
HWX MPW3HaKoB 60/blUee BAUAHME OKa3blBAOT reHbl MaTEPUHCKOro
opraHusmMa, Apyrux — oTLUOBCKOr0, Ha TPeTbW MPU3HAKN MaTepuHCKMe
M OTLLOBCKME TeHbl OKa3blBAalOT pPaBHOe B/WAHWEe. [103TOMY MOTOMCTBO
Mo O4HUM NpU3HaKaM OKa3blBaeTCH MNOXOXUM Ha MaTepUHCKWIA
opraHusm, no ApyrMM — Ha OTLOBCKWIA, N0 TpeTbMM — COBMELLAET
NPU3HakKu oTua W Matepu, T. €. UMeeT MNPOMEXYTOYHbIA XapaKkTep.

M3meHUnBOCTb. M3MeHUYMBOCTbHIO HasbiBalOT 06LLee CBOWCTBO Op-
raHn3mMoB npuobpeTaTb HOBble MPU3HAKM — Pa3nnuna MedXKAy 0COo-
6amn B npefenax Bupa.

I3MeHuYMBbI BCE MPU3HAKW OPraHn3MoB: OCOGEHHOCTW BHELLHEro
N BHYTPEHHEro'cTpoeHus, (usnonorum, nosegeHns v ap. B notom-
CTBE OfHOV Mapbl XMBOTHbIX WX CPeAn pacTeHWid, BbIPOCLUIMX U3 Cce-
MAH O4HOro nnofa, HEBO3MOXHO BCTPETUTb COBEPLUEHHO O4UHAKOBbIX
ocobeii. B cTage oBel 04HOW MOPOAbI KaXK4o0e >XMBOTHOE OTAM4YaeTcs
ene ynoBUMbIMWU OCOGEHHOCTAMU: pasMepamMu Tena, AJAWHOW HOr, ro-
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NOBbl, OKPacKoW, ANWHOW WM MAOTHOCTbIO 3aBUTKA LUEPCTM, FO/0COM,
noeafkamu. KonmyecTBO KpaeBblX $3bIYKOBbLIX LBETKOB B COLBETUAX
30/10TON po3rn (Cem. CNOXHOLBETHbIX) Konebnetca ot 5 go 8. Ywuc-
N0 NenecTkoB BeTpeHWUbl [AybpaBHOW (ceM. NMIOTUKOBLIX)— 6, a
uHorga 7 un 8. PacTeHMs OAHOr0 BMAA WAM COPTa HECKOSIbKO OT/W-
yalTcA Apyr oT Apyra B CpOKax LBEeTeHWs, CO3peBaHWd M/0A40B,
CTENeHW 3acyx0ycTOW4YMBOCTM M fAp. bnarogaps W3MeH4YMBOCTM 0CO-
6eil monynAauusa OKa3blBaeTCA Pa3HOPOLHONA.

[apBuH pas3nuuyan gBe OCHOBHble ()OPMbl U3MEHUYMBOCTM — HEHa-
CNeACTBEHHYI W HacNeACTBEHHYIO.

HeHacneacTtBeHHas, nnv MogmdrKaunoHHas, M3MeEHUNBOCTb. [l aBs-
HO OblNO 3aMeyYeHOo, YTO BCe 0COOM JaHHON Mopofbl, copTa WAW BuAa
nof BAUSHWEM OMpefeseHHON NPUUMHBI U3MEHAOTCA B OAHOM Ha-
npaBneHnn. CopTa KyNbTYPHbIX pacTeHWii Npu OTCYTCTBUM YCMOBUA,
B KOTOpPbIX OHW OblM BbIBEAEHbI YENOBEKOM, TEPAKOT CBOM KayecTsa.
Hanpumep, 6GenokovaHHas KanycTa MpW BO34eNbIBaHUM B XapKUX
cTpaHax He obpasyeT KovaHa. M3BecTHO, 4TO mpu Xopowem ypaobpe-
HUW, MONUBE, OCBELLEHUUN PACTEHWSA 0OWIBHO KYCTATCH U MAOAOHOCAT.
Mopoabl nowageii, 3aBe3eHHble B ropbl WM Ha OCTpOBa, e nuuwia
HefoCTaTOYHO NUTaTeslbHa, CO BPEMEHEM CTAHOBATCH HWU3KOPOC/bIMU.
MpoAYKTUBHOCTb GECMNOPOAHBIX XMBOTHbIX B YCAOBUAX YAyULIEHHOrO
cofepXaHus U yxofa MoBbilaeTcs. Bce 3TM M3MeHeHMsA HeHacneg-
CTBEHHbI, W €CN PAaCTEHUS WAM XKUBOTHbIX MEPEHECTU B WCXOAHbIE
YyCNOBMA CyLLEeCTBOBaHMA, .TO MNPW3HAKM BHOBb BO3BpalialTCcs K
nepBOHaYanbHbLIM.

MpUYNHbI HEHACNeACTBEHHOW, UNN MOAWGMWUKALUOHHON, U3MEHYM-
BOCTM BO BpemeHa [lapBuHa 6biaM cnabo m3ydeHbl. K HacTodwemy
BPEMEHMN BLISICHEHO, YTO (HOPMMPOBaHWe OpraHM3Ma WAeT Kak noj
BAVAHVWEM FEHOB, TaK W NOJ BO3A4eNCTBMEM YCNOBWIA Cpefbl 06UTaHUA.
3T ycnoBus W cAyXaT NPUYUHOW HeHacneACTBEHHON, MOAM(MKa-
LMOHHOW, M3MEeHUYMBOCTU. OHM MOTYT YCKOPUTb WM 3aMefauTb pocT
W pasBUTHUE, M3MEHUTb OKPacKy LBETKOB Yy PaCTEHWiA, HO TeHbl Mpu
3TOM He M3MeHsTca. bnarofaps HeHacneACTBEHHOW W3MEHYMBOCTU
0C006M MoNynAuMiA OKasblBalOTCA MPUCMOCOG/EHHBIMU K MeHSALWUMES
YCNOBUSAM Cpefbl.

HacnegctBeHHasa wusmeHumMBoCcTb. Kpome MOAMDUKALMOHHOW CYy-
wecTsyeT Apyras opma W3MEHYMBOCTM — HAC/eACTBEHHAA W3MEH-
4YMBOCTb, KOTOpas 3aTparvBaeT XPOMOCOMbI WM TeHbl, T. €. MaTe-
pranbHble OCHOBbI HACMeACTBEHHOCTU. HacnefCTBEHHbIE W3MEHEeHUs
OblNM XOPOLIO W3BECTHbI [lapBUHY, UM OH OTBOAMN 6OMbLIYID pOJb
B 3BOJIIOL M.

MpuumHbLl HacneACTBEHHOW W3MEHYMBOCTM BO BpeMeHa [lapBuHa
Takxe 6blIM Mano uccnefoBaHbl. B HacTosiliee BpeMs W3BECTHO,
4YTO HacnefCTBEHHble W3MeHeHUs 06YCNOoB/eHbl W3MEHEHWEM T[EeHOB
M o6pasoBaHMEM HOBbIX KOMOMHALMA ux B NoTOMCTBe. Tak, OAWH
BU HAcMeACTBEHHON M3MEHYMBOCTM — MyTaLuu — 00YCNoBAeH K3Me-
HEHWEeM TFEeHOB; APYroi Buj — KOMOWHATUBHAS WM3MEHYUBOCTb — Bbl-
3BaH HOBOW KOMOWHauueli TeHOB B MOTOMCTBE; TPETUI — COOTHO-
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CcrnTeNbHas WM3MEHYMBOCTb — CBSI3aH C TeM, 4YTO OAWUH U TOT XK€ TeH
OKa3blBaeT BAMSAHMWE Ha (DOpMWPOBaHME He OAHOrO, a ABYX U Gonee
npu3HakoB. TakMM 06pa3oM, B OCHOBE BCEX BMAOB Hac/iefCTBEHHO
N3MEHUYMBOCTU NEXUT W3MEHEHME TeHa WM COBOKYMHOCTM TeHOB.

MyTauum MoryT ObiTb HE3HAYMTENbHbIMWM W 3aTparvMBaTb CaMble
pasnn4yHble Mopdonormyeckne M U3NONOTMYECKE OCOBEHHOCTU Op-
raHu3ma, HamnpuMMep Y >KMBOTHbIX — pa3Mepbl, OKpacky, M/040BU-
TOCTb, MOMOYHOCTb M T. N. WHOrga MyTauuu npossBnawTca B 6onee
XaunTeNnbHbIX U3MEHEHMAX. Takoro poga W3MeHeHWs 6blAM UCMOMb-
H0BaHbl NPV CO34aHNN KYPAKYHbIX, MEPUHOCOBbLIX U KapaKy/feBbIX MO-
poj OBel, MaxpOBblX COPTOB MHOIMX AeKOpPaTUBHbLIX pacTeHWi, fae-
PEBbEB C MAAKy4YMMW W NMpaMUfanbHbIMWM KpOHamu. VI3BECTHbI Ha-
CNeACTBEHHbIE W3MEHEHMS 3eMNSAHUKW C MNPOCTbIMK  SALEBUAHBIMU
NUCTBAMM, YUCTOTENa C pPacCeYeHHbIMU NUCTbAMU 3.

MyTauum MOryT NpPOMCXOAWUTb B CUAY CaMbIX Pas/IMYHbIX BO3feli-
CTBUIA.

MCTOYHUKOM KOMOBWMHATMBHOW W3MEHYMBOCTM B MNOMNYNSALMAX Chy-
XUT ckpewmBaHne. OTAenbHbIe 0COOM O4HOW W TOM Xe MNonynauun
HECKONbKO OT/MYalTCs ApYr OT Apyra no reHotuny. B pesynbTtaTte
CBOG0OAHOIO CKpeliMBaHMA MNOMy4YaldTCA HOBble KOMOGMHALWW TEHOB.

MosBMBLWIMECA B MONYASLMN B CUMY CyYaillHbIX MPUYMH HacneacT-
BEHHbIE W3MEHEHWS MNOCTEMEHHO PacnpoCcTpaHAlTCS Ccpeau 0cobeit
6narofapsi cBO60AHOMY CKpELLMBAHWID, U NOMNynAuMA OKa3blBaeTcCs

PUCYHOH Hpblna 6a6bo4yHn

MyTauus yuctotena 60/bWOro

3. HacnepcrtBeHHaa M3MEHUYUBOCTb.
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HaCbIWEHHOW WMMW. OTU HacneACTBEHHbIE W3MEHeHWUs camu no cebe
He MOFYT MPUBECTU HW K MOSABNEHUIO HOBOW NONynAuumW, HW Tem 6Gonee
HOBOr0 BUAa, HO OHW SABMAAKOTCA HEO6XOAUMbIM MaTepuanoMm Ans
oT60pa, NpeanoCbINKOA ANA 3BOMOLMOHHBIX W3MEHEHWA.

Ewe [apBUH OTMETWUI COOTHOCUTENbHLIA XapakTep HacnefcTBeH-
HOW M3MEHYMBOCTW. Hanpumep, AAMHHbIE KOHEYHOCTW XUBOTHbIX MOY-
TW BCerga COMpOBOXAATCA YA/MHEHHON LWeeid; y GeCLUepCTHLIX COo-
6aK HabnwgaTcad HefopasBuTble 3ybbl; ronybu C OMepeHWeM Ha Ho-
rax UMelT NepenoHKW MeXay nanbuamu. Y CTOMOBbIX COPTOB CBEK/IbI
COrnacoBaHHO W3MEHAeTCA OKpacka KOPHENo4a, YepewwkoB U HUX-
Heli CTOpOHbI NNCTbEB. Y NbBUMHOFO 3€Ba CO CBET/IbIMWA BEHUMKaMU
LBETKOB CTebeNnb W NUCTbS 3eMeHble; C TEMHbIMU BEHYMKaAMU — CTe-
6enb n NMCTbA TeMHble. Mo3ToMy, npoBoas O0T60pP MO OAHOMY, HYX-
HOMY MpM3HaKy, CNeayeT Y4YuTblBaTb BO3MOXHOCTb MOSIBJEHWA B NO-
TOMCTBe APYIMX, MHOTAA HeXenaTesbHblX MPU3HAKOB, COOTHOCUTENb-
HO C HUM CBf3aHHbIX.

HacnenCcTBEHHOCTb UM M3MEHYMBOCTb — pasHble CBOMCTBa oOpra-
HU3MOB, 06ycnoBAMBalOWMe CXOALCTBO WM HECXOACTBO MNOTOMCTBA C
poauTenamm u ¢ 6onee OTAaNeHHbIMW nNpefkamn. HacneAacTBeHHOCTb
BblpaXkaeT YCTOWYMBOCTb OpraHM4Yeckux (opMm B pAAY MOKOMEHUNA,
a M3MEHYMBOCTb — UX CMOCOBHOCTb K Mpeobpa3oBaHuio.

[lapBMH HEOLHOKpPaTHO MofyYepKuMBan HeO06XOAMMOCTb Ty6OKOi
pa3paboTKM 3aKOHOB WM3MEHYMBOCTU W HacneacTBeHHOCTWU. [lo3gHee
OHW CTanu NpeaMeToOM W3YYEHUS TeHETUKW.

9 1. [aiiTe xapaiiTepucTUKy HeHacneAcTBEHHON M3MEHUYMBOCTMW, packpoiiTe ee npu-
UMHBI W nNpuBeAMTe npumepbl. 2. Ha30BMTe (OpMbl HacnefCTBEHHON W3MeH-
YMBOCTW. KakoBbl MPUYUHBI WX BO3HMKHOBEHWMA? 3. UTO CAYXWUT maTepuanom
1 MPeAnoCbINKOA AN 3BOMOLMOHHLIX W3MEHEeHWIA? 4. Kak npakTW4ecku y3HaTb,
AB/IAETCA KaKoe-nMbo M3MeHeHWe HacnefCTBEHHbIM WM HeT? 5. Ha KOMHaTHbIX
pacTeHuUax OAHOro BuAa NPocnefuTe M3MEHUYMBOCTb (HOPMbI, BENMYMHbI, OKPaCcKu
NnCcTbeB, LBeTKoB. 6. HabniopaiiTe M3MEHUYMBOCTb Y pacTeHWil, HaceKoMbIX Ha
3KCKYPCUM WX BO BpemsA MPOrysnkuW B NpUpogy W Ha Y4ebHO-OMbITHOM YyuacTke.
Cpenaiite thoTorpaguu

5. WcKycCTBEHHbII OT60p. DaKTopbl 3BOMHOLUM
NOpPOA >XVBOTHBIX U COPTOB pacTeHui

[apBuH cumTan, YTO NpakTMKam XOpOLIO M3BECTHO, KaK Mnosiyyatb
HOBble MOPOAbl AOMALLUHUX XWBOTHLIX W COpPTa KYNbTYPHbIX pacTe-
HWiA. T103TOMY OH paccMOTpen cHavana MpuyMHbl 06pa3oBaHNa MOPOS
N COpTOB, & MNOTOM — BMAO0B B ECTECTBEHHOM COCTOAHWW, nonaras
YyTo NpW TakoMm Moaxofde ero ufgen 6ynyT 6onee fokasaTeNbHbIMU.

MHoroobpasue nopog u coptoB. K 40-m rogam npowsioro cTo-
netns 6biN10 M3BECTHO 6OMbLWIOE YMCIO0 MOPOL KPYMHOro poraToro
CKoTa (MOMIOYHBIX, MSACHbIX, MSACO-MOMOYHbIX), nowagein (TsHKeno-
BO30B, CKaKOBbIX), CBWMHEN, cobak, a Takxe Kyp. Yucno copTos
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nweHuuybl npesbiwano 300, sBuHorpaga — 1000. lMopofbl n copTa,
npuHagnexalime K OHUM M TeM Xe BMAaM, 4acTO HacTOo/NbKO OT/U-
yarTca Apyr oT Apyra, 4To MX MOXHO MNPUHATb 3a pasHble BUAbI.
Kaxpgas nopoga wnM KaxAblii cOpPT MO CBOMM MNpuM3HaKam BCerja
OTBEYAeT WHTepecaM YenoBeka, pajM KOTOPbIX OH WX pPasBoOAUT.

MHOrme CTOPOHHUKM YYEHUS O MOCTOAHCTBE W HEU3IMEHAEMOCTU
BUAOB CUMTaNnM, YTO Kaxgas nopofa, KaxAblli COpPT MpOM30LAM OT
OTAENbHOr0 AMKOro BMAa. [apBuH 0OCTOATENIbHO WU3YyYnUA MPOMCXOXK-
JeHVe pas3HbiX Nopof AOMALIHWX >XMBOTHLIX W MNpuUWeNn K 3aknoye-
HWI0, YTO YefioBeK caM co3fa/ BCe UX MHOroobpasme, Kak v COpTOB
KYNbTYPHbIX PacTeHWUi, W3MeHA B pasHbiX HanpaBAEHUAX OAWH WK
HECKO/IbKO pofoHayanbHbIX AUKMX BUAoB. OC06eHHO noApo6HO
[apBuH uccnegoBan nNPOUCXOXAeHWe MOpoS [AOMallHero rony6s.

MpoucxoxaeHne rnopog v coptoB. HecmoTpa Ha 6onbluve pasnin-
yns, MopoAbl LOMALIHUX ronybeil UMET O04eHb BaXKHble 06Line
npusHaku. Bce pomawHue ronybu — o6WeCTBEHHbIE MTULbLI, THE3-
OATCA Ha 3[aHMAX, a He Ha AepeBbsX, Kak gukue. Fonybm pasHbiX
nopoj flerko CKpewmBawTCA W JalT MA0LOBUTOE MOTOMCTBO. [lpu
CKpelnBaHUn ocobeil, NnpuHagnexawmnx K pasHbiM nopogam, JapsuH
nosayynn MoTOMCTBO, MO OKPackKe YAWBUTENbHO CXO4HOE C [AWKUM
cusbiM  (CKanucTbiM) rony6em. YueHblli cpenan BbIBOA, 4TO BCce
nopoAbl AOMalWHWX rony6eil npousownn OT OLHOIO BUAa — AUKOTO
cu3oro (ckanucrtoro) rony6sa, obuTaloLllero Ha KpyTbiX yTecax Cpe-
[LV3eMHOMOPCKOro nobepexbd W ceBepHee, J0 AHrAMM u Hopseruw.
OO6bIKHOBEHHbIV CM3bIA rONYyOb MOX0X HA HEro OKPackoil OMepeHus.

TOYHBIM UCCNefloBaHNEM aHATOMMYECKUX U (PU3NOIOrNYECKUX
NPM3HaKkoB [apBuUH YCTaHOBM/, YTO BCE MOPOAbI JOMALUHUX Kyp Mpo-
n3ownmM OoT 6GaHKMBCKOW Kypuubl — AWKOFO BMAa, ob6uTalowero B
WHann, Ha LWpn-JlaHke n 30HACKWX OCTpPOBaX; MOPOAbl KPYMHOro
poraToro ckota — OT [AWKOro Typa, uctpebneHHoro B XVII B.; no-
pofbl CBUHEe — OT AMKOro kabaHa. CopTa OropofHOR KanycTbl
npousowWwnn OT AWKOM KanycCTbl, ewe W Tenepb BCTpevarolelica Mo
3anafHbIM 6eperam Esponbl | 4.

BblBegeHVe HOBbIX MOpPo4 UM COpPTOB. [OCTATOYHO NN TONbKO Ha-
CNeACTBEHHON WM3MEHUYMBOCTU AN O6BACHEHUA NOPasuTeNbHOr0 MHO-
roo6pasus nopos LOMALIHUX XWBOTHbIX W COPTOB KYNbTYPHbIX pac-
TeHW A M MX COOTBETCTBMA TOI LEenn, C KOTOPOi MX pa3BogATt?

[apBuH o6pauwaeTca K Ce/lbCKOXO3ANCTBEHHON NuTepaTtype, K
oT4YeTaM BbICTaBOK, CTapblM KaTanoram W npeiickypaHtam, usydaet
NMPakTUKy KOHHO03aBOAYMKOB, ronyb6eBofoB, CajOBOAOB W YyCTaHaBs-
NINBAET, YTO MOCTOAHHO MOABMANNCH HOBblE MOPOAbLI U cCOpTa, KOTO-
pble 66l 60Nnee CoBEPLUEHHbl U pa3HOo6pa3Hbl N0 CBOUM MpPU3HaKaM
Mo CPaBHEHMIO C paHee CyLeCTBOBABWMMW. B OTAENbHBLIX Cryyasx
HOBbIe MPU3HAKWM Y XXMBOTHbIX W Ky/JbTYPHbIX PacTeHWin BO3HMKaIM
CnydvaiiHO, BHE3amHO; Ye/I0BEK He HaKamnauBaa WX NyTeM Hamnpas/ieH-
Horo otbopa. Tak MNOSABWIMCH KOPOTKOHOras OBUA, LE/bHOMNCTHAA
3emnsaHUKa. OHWM 3auHTepecoBanM YenoBeKa CBOel HEOBbIYHOCTHIO,
W OH 3aKpenun 3TW Npu3Haku B nopoge, copte. Ho, Kak npasuso,
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YyeNOBEK aKTWBHO Yy4yacTBOBa/N B [A/NTENbHOM MpoLecce C€03faHus
HY>XHbIX €My MPW3HAKOB W CBOWCTB MOpPog U COPTOB.

B cTage, cTae, B mofe, Ha rpsgKe W T. [. 4YenoBeK 3amevan
OT[EeNbHOE XXWBOTHOE WM pacTeHWe C KakKMM-TO MpeAcTaBAALLUM
ONS HEro WHTepec, XOTA 6bl M MENKUM HacNeACTBEHHbIM OTAUYMEM,
oT6bupan 3TM ocobum Ha MneMa M ckpewwmsan ux. Bce gpyrue ocobm
He [ONycKanucb A0 Pa3MHOXeHWUS. 3 MOKoneHWs B MOKONEHWE OC-
TaBNAUCb B KayecTBE NPOM3BOAMTENel 0COOM, Yy KOTOPbIX [aHHbIl
HacneACTBEHHbIA npu3Hak 6bl1 BbipaXXeH 60nee 3aMeTHO. Takum
06pa3oM MNpu3HaK ycuamBancs W HakanauBancs B 3TOW MCKYCCTBEH-
HOW monynsAymm.

OT6opy wHOrga npefLecTBOBAN0 CKpewMBaHUe AN MNOAYyYeHUs
B MOTOMCTBE KOMOWHaLMWA FeHOB, a 3Ha4MT, U Oonee pasHoob6pas-
HOro maTepuana Ans MCKYCCTBEHHOro oT6opa. Hanpumep, pogoHa-
YaNlbHUK BCEMMPHO W3BECTHOW PYCCKOW MOPOAbI OPNOBCKUX PbICAKOB
6611 nonydyeH Tak. CHavana ckpectunu xepebua apabckoli BepXOBOI
nopofbl C NOWafbto [AaTCKOW TSAXe/I0BO3HOW, a MNOSBMUBLUETOCA OT HUX
Xepebua — c nowagbo rofnaHACcKoli pbiCUCTOl NopoAbl. 3aTem Mpo-
BOAMACS OTBOP MO OMpefesieHHbIM MpPU3HaKam.

TBopueckad ponb oT60pa. OT6OP BefeT K WM3MEHEHWK opraHa
WM NpU3HaKa, COBEPLUEHCTBOBaHWE KOTOPOr0 XXenaTesbHO ANa Me-
yenoseka 5. Mopogbl 1 copTa, NPOUCXOASALLME OT 0BLNX ANKUX Mpea-
KOB, pasBMBanuMCb NOJ BAUAHWEM Ye/0BeKa B pa3HbIX Hanpas/e-

KouaHHasn

Konbpabu

KopmoBas

LiBeTHasn AvHaa ogHoNeTHASA CaBoiicHasn

4. Topopabl kanycTbl (Mo [apBUHY) U UX AUKWIA poaoHaYaslbHUK
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| py6acTblii
(113BANHUN)
lony6b

N »MmeHeHun:

AyTbiw

5. TllocTeneHHoe HapacTaHve MPU3HAKOB MOPOAbI.

HMAX C006pa3HO ero XO3fNCTBEHHLIM LM, BKycaM W 3ampocam.
OHu cTaHOBMAUCL Bce Gonee 1 6onee He MOXOXUMU APYr Ha Apyra
MW Ha OUKWA BMA, OT KOTOPOro Npou3oWwau. Pofb WMCKYCCTBEHHOrO
oT60pa B 3BOMOLUMM MOPOJ W COPTOB HEMPaBW/bHO OblNO Obl CpaB-
HUTb C peLleToOM, Yepe3 KOTOPOe MPOCTO OTCEMBAKOTCA HErofHble ANs
yenioBeKa yKnoHeHusA. OTO60p 0cobeli ¢ Hy)XXHbIMU Ye/T0BEKY HacneacT
BEHHbIMWU W3MEHEHWAMMW NPUBOAWUT K CO3J4aHUI0 COBEPLUEHHO HOBbIX
COpPTOB M MOPOA, T. €. HUKOrAa paHee He CyLLeCTBOBAaBLUMX OpraHu-
yeckmx (opm C MNpu3HaKamy W CBOWCTBaMU, CHOPMUPOBAHHLIMMK ca-
MUM 4YEen0BEKOM.

M03TOMY WCKYCCTBEHHbIA OTGOP SBNAETCA [NaBHON [ABMXKYLL el
cunoli B 06pa3oBaHMM HOBbIX MOPOJ XWBOTHbIX WM COPTOB PacTeHWA,
MPMUCNOCOGNEHHBIX K WMHTepecaM 4enoBeka. YueHue 06 WCKYCCTBEH-
HOM 0T6Ope TeopeTUYeCcKM 0600LLMN0 ThICAYENETHIOW MPaKTUKY 4eno-
BeKa Mo CO3[aHWI0 MOPOA AOMALUHWX XXWMBOTHBIX U COPTOB KYNbTyp-
HbIX PacTeHWI W CTano OfHOW W3 OCHOB COBPEMEHHON Cenekuuu.

I. Kak 06bACHMTbL MHOrooGpasue nopof AOMALUHUX XUBOTHbIX W COPTOB Ky/b-
TYpHbIX pacTeHuit? 2. Kakue ¢opmMbl WM3MEHUMBOCTU CHYXAT WCXOAHbIM Ma-
Tepuanom ANns UCKycCTBEHHOro ot6opa? 3, MoKaxXuTe Ha MpuMepax BNUsSHUE
oT6opa Ha HanpaBneHWs MOPOJO- W copToo6pasoBaHus. 4. B uem cocTouT
TBOpUECKass pofib UCKYCCTBEHHOTo 0TGopa?

6. Bbopbb6a 3a cyllecTBOBaHMe

Kak Bbl 3HaeTe, WUCKYCCTBEHHbIA OTOOP Ha OCHOBE HaCneACcTBEH-
HOM W3MEHYMBOCTW NPUBOAUT K CO3[aHMIO MOPOA W COPTOB, MpUCHO-
CO6/IEHHBbIX K XO3AMCTBEHHbIM WHTepecaM 4Yenoseka. Y. [apBuH no-
CTaBW/M BOMPOC: He CYLWeCTBYeT NM M B Npupoge npouecc oT6opa,
co3jalolniA opraHu3mbl, MNPUCNOCOGEHHbIE K YC/IOBUAM >KWU3HU?

MHTeHCMBHOCTL pasMHOXeHuA. Y. JapBuH o6paTui BHUMaHUE Ha
CNOCOOHOCTb BCEX XMBbIX CYLECTB MNPOM3BOAUTbL 60/bLIOE KOMN-
YecTBO MOTOMKOB. Hanpumep, camka ackapuibl gaet 200 Tbic. auy,
B CYTKW, Cepas Kpbica —5 NOMeTOB B rof, B CpefHeM Mo 8 KpbIcAT,
JOCTUTAIOLWMX MOMIOBO3PENOCTN C TPEX MecALleB; B OLHOM MJofe
KYKYLKWHbIX CNe3oK He meHee 186 300 cemsH.
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6. COCHbl B O4HOBO3PACTHOM fIECHOM HacCa>kAeHUM.
Lincdhpamun nokasaHa cTeneHb YrHeTeHus.

Ecamn 6bl B monynsauum Bce 0CO6M KaXAOro NociefyloLlwero noko-
NEHWS BbDKMBAIM W PasMHOXanucb, TO KaxAbliA BuAg 3acennn 6Obl
BCE NMPWUrOfHble AN1A HEro MecTa Ha 3emre.

dopmbl 60pbbbl 3a cyuiecTBoBaHMe. Ocobeil B monynsyuyM nose-
NnAeTcA BO MHOro pa3 6ofblue, YeM MOXeET CyLecTBOBaTb Ha 3aHW-
MaeMoil el TeppuTOopuu. HeCcOoOTBETCTBUE MEXAY UMCAEHHOCTLHO
NOABASAKLWMXCS B MNONynsiuMm 0cobeii U CpeacTBaMmm K UX XXKU3HU
Hens3bexHo npuBoAUT K Bopbbe 3a CyLlecTBOBaHMe.

Mog BbipaXkeHnem «60pbba 3a CyLLeCTBOBAHME» MOHUMAIKOT CMOX-
Hble M MHOroobpasHble OTHOLWEHMA 0Co6eli BHYTPM BUAOB, MeXAy
BUAAMW U C HEOpraHW4yeckoi MpuUpPoOLONA, UMes B BMAY HE TOMbKO
XW3Hb OfHOM 0CO6WM, HO Mpexge BCEro ee MNAO4OBMTOCTb U Yycnex
B obecneyeHnn cebs NOTOMCTBOM. JIMWb B HEKOTOPbIX Cay4vasx
6opbba 3a CyLleCTBOBaHWE BbipaXKaeTcsi B MPAMOWA CXBaTKe: XWL-
HWKN TPbI3yTCA M3-3a LOObIYM WAM XMLLHWUK CpaXKaeTcs C XXepTBOiA.

[apBuH pasnuyan Tpu Gopmbl 60pbObLI 3@ CyLLECTBOBAHME:
BHYTPMBUOBYI0, MEXBMAO0BYH M 60pbby C He6MaronpuaTHLIMU yCro-
BUSMU HEOpraHU4ecKoW npupogbl.

BHyTpuempgoBas 6opbba 3a cCyl,ecTBOBaHME MPOUCXOAUT MEXAy
0co6siMM  0ofHOM nonynsuum nwb6oro Bupa. ITa Gopma 60pbOLI
Hanbonee HanpsHkeHHas, TakK Kak 0cobu OAHOW nomynAuuM HYX-
[alTca B O4MHAKOBOW nulle, 04MHAKOBbLIX ybexuwax, nogsepratoTcs
0[MHaKOBbIM oOnacHocTAM. lMpumepamu BHYTPWMBWUAOBOIK 60pbObI MO-
ryT 6biTb COCTA3aHUE MEXAY XULWHWKaMK 3a J06bl4Y, COMEPHNYECTBO
n3-3a TeppuTOpUN, M3-3a CaMKu 1 T. A

FApKYyl0 KapTUHY BHYTPMBMAOBOIO COCTS3aHUS MOXHO BUAETb B
nonynsuum OAHOBO3PACTHOro XBOWHOro sneca 6. Camble BbICOKME
[epeBbs LWINPOKO PACKMHYTbIMWM KpPOHaMW YNaB/iNBalOT OCHOBHYH)
MacCy CO/IHEYHbIX Ny4Yeli; UX MOLLHAs KOpHeBas cucTema noraowaeT
13 MOYBbI BOAY C PacTBOPEHHLIMU B Heli MUHepanbHbIMU BeLLeCTBaMMu
B ywepb 60nee cnabbim cocefam. [epeBba-nobefutenn nofaBnsoT
POCT M pasBUTUE LPYTMX [AEPEeBbEB, BbI3bIBAKT WX 3aCbiXaHWe W ru-
6enb, camMmu e 06pa3ytoT MHOXKECTBO CEMSH.

OTHOwWeHNA ocobell B monynauusax, a cnefoBaTeslbHO, BHYTpM
BMAA MHOroo6pasHbl, CMIOXHblI U NPOTUBOPEYMBbLI. B KOHEYHOM cueTe
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OHW 60/bLUEN YacTblO CAYXXAT COXPaHeHMo nonynauuu n Buga. Bugo-
Bble NpMCNOCO6MeHns, NOoMe3Hble 419 BCe nonmynsumu, MoryTt ObiTb
BPeAHbIMWU AN OTAE/bHbIX 0C00eil M Jaxe ABUTHCA MPUHYUHON WX
rmoenn. Yaikm npuv n30bITOYHON YWCNEHHOCTU MOTOMCTBA YHMWUTO-
XalwT 4yacTb MTEHUOB: MOeAardT WX WM yAapoM B rO0BY 3acTaB-
NAKT OTpbIFMBaTh NULWY, KOTOPYI Cpasy BC/ef 3a 3TMM CXBaTbiBaKT
B3poc/ble NTWUbl. WHOrga cuHWMUbl 3aTanTbiBalOT B MOACTWUKY
rHesfa 1—2 nNTeHUOB.

Mpn 4pe3mepHOM YBEIUYEHMW YUCNEHHOCTM 0C06eli BHYTPUBUAO-
Bas 6Oopbba B nonynAumm obocTpseTca. 3T0 6biBaeT BbI3BAHO
yXyALIeHVEeM KOPMOBBIX YC/OBUIA, CANWKOM BbICOKOM MIOTHOCTbIO Ha-
ceneHuss M T. 4. B Takux cnyyasax MAof0BMTOCTL ocobeit B nomnyns-
UMM CHUWXKAETCH; HepefKOo BCMbIXMBAKT 3MNULEMUU, MNPUBOAALLME K
MacCOBOM rmbenn 0Co6eil M CHUXAIKLIME YUCMEHHOCTb MNOMNYNALUN.

CyliecTByeT psag npucnocobneHwii, KoTopble NOMOratT 0co6sm
OfHOM nonynauun mn3bexaTb NPSMOro CTO/IKHOBEHMSA MEXAY CO6OiA.
Bypblii mefBesb 0603HauaeT rpaHMLbl y4acTKa, Ha KOTOpPOM A00bl-
BaeT cebe nuuly, LapanuHamu Ha fgepeBbsix. Bonk nomevaet cBoii
NHAMBUAYANbHbIA KOPMOBOI y4acTOK Mo4oil. Camubl CUHMUbI, 356-
NNKa BO3BELLAKOT O 3aHATUM yyacTKa necHeil. XWBOTHble M36erawT
HapyLWEHNA TpaHWL, YYXWUX Y4YacTKOB. B monynsaumm y >KMBOTHbIX
O4HOr0 BMAA MOXHO BCTPETUTb B3aMMOMOMOLLb W COTPYAHUYECTBO:
COBMECTHOE BblKapMniiBaHWe, BOCMMTaHME U OXpaHy MOTOMCTBa (Ha-
npuMep, B CeMbAX nuen, TabyHe nowagen).

Takum 06pa3om, BHYTpuBUAOBas 6opbba COMPOBOXAAETCA MOHU-
XXEHMEeM MN040BUTOCTU U TMbBenbtd YacTu ocobeir Buga. OpfHako B
LenoM 3TO CMoco6CTBYeT COBEPLUIEHCTBOBAHWIO BUAa B TeyeHue
MHOIMX MOKOJIEHWIA B HampaBfeHUn 60Mblueii MPMCNOCOBIEHHOCTM K
cpefe obuTaHuA, K (hakTopam, Bbi3biBalOWUM 3Ty 60pbOY.

Me>kBugoBasa 6opbba 3a cywecTBOBaHWe HabnogaeTcs Mexgy
nonynaumamu pasnnmyHbliX Bngos. OHa NpoTeKkaeT 00bIYHO OYeHb OCT-
PO, €CNN BUAbI HYXAAKTCA B CXOAHbIX YCNOBMAX WM OTHOCATCH K O4-
HoMy pogy. Cepas M YepHas KpbICbl — pa3Hble BWAbl O4HOr0 poja.
B noceneHusx 4yenoseka B EBpone cepas KpbiCa COBEPLUIEHHO Bbl
TEeCHMMa YepHYl KpbiCy, KOTOpas Tenepb BCTpPe4aeTcs B JIECHbIX
paiioHax W nNycTbiHAX. Cepas KpbiCa KpPymnHee, nydlle naaBaeT W,
rnaBHOe, arpecCUBHee M MOTOMY B CXBaTkKaxX C YEpHOI Ofep>XuBaeT
BepX. BbICTpoe pa3mMHOXeHWe Apo3aa-Aepsabbl B HEKOTOPbIX 4YacTax
WoTnaHaum noBnekno 3a coboil coKpallieHWe YUCAEHHOCTU APYroro
BMAa — MeBYero gposga. B ABcTpanuun 06bIKHOBEHHas n4yena, KOToO-
pylo npuBe3nn wu3 EBponbl, BbITECHAET MaseHbKYl TY3eMHY, He
MMEIOLLYIO HKana.

B necy nog 3awuToli CBeTOMOOMBLIX MNOPOA— COCHbI, 6epessbl,
OCWHbl — CHavana XOpOoLWO pa3BMBAKOTCA BCXOAbl €1, KOTOPble Bbl-
Mep3al0T Ha OTKPbITbIX MecTax, HO NOTOM MO Mepe CMblKaHWA KPOH
MONOAbIX eneii BCXOAbl CBETONMOOMBLIX NMOPOS TMOHYT.

MexBugosas 6opbba 3a Cyl,ecTBOBaHWE BK/OYaeT OLHOCTOPOH-
Hee MCMNO/Mb30BaHME OAHOrO BMAAa APYIUM, TakK Ha3blBaeMble OTHOLLE-
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HMA TUNa «XUWHUK — KepTBa» (pblibbl MoefalT NNaHKToH). OfgHako
npumepbl 60pbbbl 3a CyLLECTBOBAHME He CBOAATCA K 6opbbe B nps-
MOM CMbicie cnoBsa. Tak, ¢opmoii 60pbbbl 3a Cyl,ecTBOBaHME B
LWIMPOKOM MOHWMaHUWM SBAAIOTCA W 61aronpuAaTCTBOBAHWE OfHOr0
BMAa fApyromy 6e3 yuwepba gna cebs (NTuubl U MeKonuTaroline
pacnpocTpaHaT Naof4bl M CemMeHa), B3auMHOe 61aronpuAaTCTBOBA-
HWe pasHbIX BUAOB ApYr Apyry (UBETKM W MX ONbIANTENN).

B necy, rge cTofb ApKW NPOSBAEHUSA GMONOrNYECKOro COCTA3AHMUS,
HabnogaeTca M NoAb3a OT COBMECTHOrO NPOM3pacTaHUs pacTeHWiA.
34ecb MO CpaBHEHWIO C OTKPbITbIMU MeCcTamu CO3JaeTCA CBOWA Tensno-
BOW, BOAHbIA 1 BO3AYLUHbIA PEXWUM: MeHee pe3kue KonebaHua Temne-
patypbl, 60fiee BbICOKas OTHOCUTENbHAA BN@XHOCTb; MOA MOMOIOM
[lepeBbeB BEPXHUX SIPYCOB MNpOM3pacTaldT TeHEBbIHOCAUBbIE KycCTap-
HWKW, TpaBbl, MXW, HANOYBEHHbIe BOLOPOC/IN.

Bopbba ¢ HebnaronpuATHLIMW YCNOBUAMU HabnogaeTca B NHO6ON
YyacTu apeana BMfAa B TeX CAy4asdx, KOrja BHeLHWe YC/OBUSA Cpeabl
YXYALWaTCs, HanpuMmep: MpU CYTOYHbIX WM CE30HHbIX KofiebaHUaX
Temnepatypbl WM BNXHOCTW, a TAKXE BCHOAY, A€ 0Co6u 0Ka3blBaKT-
CA B YCNOBMAX W3NMULIHEr0 Tenjaa WaM XO0Nnofa, CYXoCTW WU BRax-
HocTu. [po pacTeHWe B NYCTblHE TOBOPAT, 4YTO OHO «bHopeTcs C 3a-
cyxoii». Tpu NpoABMXEHWW Ha CeBep WAM npu NOoAbEME B ropbl B
He6NaronpuATHbLIX KIMMATUYECKMX YCMIOBUAX BCTpPeYatoTCs 3avaxilue
LepeBba U KYCTapHUKMW, XOTA HUKaKWe Apyrne pacTeHUA UX HEe TeCHAT.

Bopb6a ¢ HebnaronpuATHLIMU YCNOBUAMU TakXe UMeeT 60/bLIOe
3HayeHWe AN 3BOMOLMM, TaK KakK OHa 060CTPAET BHYTPUBULOBYIO
6opbby. Tak, nNpu ‘HepocTaTke Tensa, NUTATeNbHbIX BELECTB MeXAy
ocobamu B nonynsumm pacTeHuin obocTpseTca 6opbba 3a 3TU (ak-
Topbl. [lobeanTensimm OKasblBalOTCA Hambonee >KMU3HeCnoCO6HbIe
(y HMX 060/ee MHTEHCMBHO NpoOTeKatT (PU3MONOrMYECKMe NpPOLEecChl,
obmMeH BeuitecTB). Ecnu atu Guonornyeckre oCOBEHHOCTU MNepefarTcs
Mo HacneicTBY, OHM B KOHEYHOM CYeTe MPUBOAAT K COBEPLUEHCTBO-
BaHWO BUAa.

Vicnonb3oBaHme Yesl0BEKOM C/I0XKHbIX B3aUMOOTHOLLIEHUI B XUBOW
npupoge. YueHne o0 6opbbe 3a CyLWecTBOBaHWE CAYXWUT Hay4HO
OCHOBOI NS peLleHnss MHOrMX BOMPOCOB MNPaKTWUKW, Hanpumep Ans
pa3paboTku 6Guonormyeckoro metroga 60pbbbl C BpeauTeNsAMM Ceflb-
CKOr0 W flecHOro xossicrtea. Mpu ycTaHOBNEHUMM CeBOOBOPOTOB CO-
6n04al0T NpaBubHOE YepefoBaHWe Ky/bTyp Ha Noasx, C y4eToM X
OTHOLWEHMA K Mo4YBe, K BOAe, BpeauTensm, 6onesHaMm u np. To Xe
caMoe fieflaloT Mpu UCKYCCTBEHHbIX neconocagkax (M3 gyb6a, 6epesbl,
byka un fAp.), Hanpumep BHOCAT rU@pbl rpuboB B MNOYBbI, JINLIEH-
Hbole ux. O6pasylwancs Mukopusa — cumobnos muuenus rpuba wu
KOpHel [epeBa — [OCTaBNseT JepeBy Bnary W nuTaTe/bHble Be-
ecTea M3 noysbl, 06ecrneymBas HOpPManbHbIA POCT.

[na nckyccTBeHHOro passefeHus pblbbl BOJOEMbl CHayana 0OCBO-
60X 4al0T OT XMWHBLIX (WWYKa, OKYHb) W ManoueHHbIX BUAO0B (N10TBa,
KOMIOLWKaA), & NOTOM 3aceniitoT BbICOKONPOAYKTUBHbIMK (Kapn, cur
nap.). B aTom Xxe BofOeMe CO34AlOT YCNOBUA A5 Pa3BUTUS KOPMO-
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MbIX OpraHnM3mMoB. MNpu BefeHWN OXOTHUYLErO XO03fACTBA Ha Hay4yHOW
OCHOBE HYXXHO 3HaHWe HOPManbHOro0 COOTHOLUEHUS MOMOBbIX U BO3-
pacTHbIX rpynn B CTafax W cTadx, a TakXe pasMepbl HE06XOLUMbIX
XXMBOTHBIM KOPMOBbIX Y4acTKOB.

Mpu MCTpebNeHNN XWLWHWKOB YUYMTLIBAKOT MX CaHUTapHYH poJib B
NpupoAe, KOTopas 3aK/l4YaeTCs B YHUUTOXEHUM CnabbiXx U 60JSIbHbIX
ocobein cpean XepTB. [MOronoBHOE YHUUTOXEHWE BOMKOB B HEKOTO-
pbiX paiioHax KaHagbl NpuBENO K BCMbILWKE 3MNWAEMWIA Y ONeHel U
COKpALLEHNIO YUCEHHOCTU. C YHUUYTOXEHWEM XULHBbIX NTUL CHavana
ObICTPO YBENMYMBAETCA YMCNEHHOCTb AnYM (KypomaTok, psA6YMKOB),
no 3aTem Habnogaetca ee maccoBas rubenb OT FUCTHbIX U APYTrnX
(aboneBaHwii.

LOns nedyeHus n npegynpexpeHus pasanyHbiX WHHEKLUOHHBIX
(aboneBaHmnii YenoBeka W XWBOTHbLIX MPUMEHAKT aHTUOMOTUKM W u-
TOHUMgbl. Te W gpyrue npeactaBnstT co60i BbipabaTbiBaemble
pacTeHWAMU BelLecTBa, KOTOPble CMNOCOOHbI yrHeTaTb XXW3HeAeATe b-
HOCTb BpefHbIX ANA 3TUX PacTEHUA MUKPOOPraHwW3mMoB. AHTUOUOTMKM
BbipabaTbiBalOTCA MHOTUMU HU3WUMU Tpubamu, HUTOHLMALI — MHO-
MMM LBETKOBbIMW PaCTEHUSIMU KaK MpucrnocobneHns B 6opbbe c
4pyTMU BULAMMN.

I Kakoil cwmbicn Bknagbiean [apBuH B BbipaxKeHue «6opbba 3a CyLecTBO-
BaHMe»? 2. Kakue B3aMMOOTHOLUEHWS CYLLECTBYIOT MeXAy 0co6sMU OAHOW
nonynauunM, Mexgy 0co6AMU pasHbiX BWUAOB, MEXAY 0CO6AMM MONyNAUMA 1
ycnosusmMu cpeabl? 3. KakoBbl NpUuYMHbI W cnefcTsus 6opb6bl 3a CyLLecTBO-
BaHWe? 4. MpuBeauTe NpUMepbl WCNONb30BaHUS YeNOBEKOM B3aMmocBsseld B A .
XWBOI npupoge.

7. EcTecTBeHHbIA OT6Op, Apyrve akTopbl 3BOJOLMM

Kakue e ocobu nonynsuyuv B 60pbbe 3a CyL,ecTBOBaHME AOCTUT-
HYT B3pPOC/Or0 COCTOAHMS U 6YAYT pPa3MHOXaTbCA?

CyLHOCTb ecTeCTBEHHOro otbopa. HacneacTBeHHble W3MEHEHUS Y
0cobeii ogHON nonynAuun NayT B PasMYHbIX HanpaBAeHUAX W MOTyT
ObITb CaMbIMU Pa3Hoo6pasHbIMM (C. 28) B OAMHAKOBbLIX YCNOBUAX CPEAb.

3 nokoneHus B MOKoneHWe 0cobu C MOMe3HbIMW B ONpeAeneHHbIX
YCNOBUAX CpeAbl HAcNeACTBEHHbIMWU W3MEHEHWAMMW MPEUMYLLECTBEHHO
coxpaHsoTca B 60pbbe 3a CywecTBOBaHWe W OCTaBAAKT nocne cebs
nJ0A40BNTOE MNOTOMCTBO. HaobopoT, 0cobu C BpeaHbIMM B TeX XXe
YCNOBMAX HACNEACTBEHHbIMU W3MEHEHUAMW OCTaBNAOT Bce 6onee
ManoyncneHHoe u cnaboe MNOTOMCTBO, YTO B KOHLE KOHLOB MOXeT
MPUBECTM K BbIMWPAHWIO BUAA.

EcTecTBeHHbIM 0T60pPOM HasblBalOT NpoLEecc, B pesynbTaTe, KOTO-
poro BbDKMBAOT U OCTaBMAlOT nocne cebs NOTOMCTBO MNpenMy-
LecTBEHHO 0CO6M C MONE3HbIMU B [aHHbIX YCNOBUSAX HacnefCTBEH-
HbIMU M3MEHEHUSAMU.

[apBuH npegynpexgan, 4YTO €CTECTBEHHbI OT6OpP He ecTb «COo-
3HaTeNbHbI BbIGOP CO CTOPOHbI XXWBOTHbIX, WCMbITbIBAOLWMUX K3Me-



30 JBOJIIOLMOHHOE Yy4YeHune

HeHne». Ponb oTbupatowiero aktopa urpatT ycnosusa cpegsl. Boipa-
XKEHNE «eCTeCTBEHHbIi 0T60p» [apBUH ynoTpebnan pagu KpaTkocTu
peun B MeTalhOpMUeCKOM CMbicne, 4TOOGbl 0603Ha4YUTL pesynbTat
L,eliCTBMA eCTECTBEHHbIX 3aKOHOB.

OT6op B nonynauusax. OT6Op HauMHaeTCs BHYTPUM MONYAALUN.
Kaxpgas npupogHas nonynauus npefctaBnser coboi rpynny He-
CKOMbKO pasnmyarlimxca ocobeid ogHOro BuAga, a CnefoBaTeslbHO,
U C pasuyHbiMU MOPHOMOrNYECKUMU NpU3HaAKamm 1 (HU3noNoru-
yeckMMu cBoiicTBaMu. Uem pasHoobpasHee nonynsuusa, Tem 3ddek-
TUBHee [eliCTBYeT eCTeCTBEeHHbI 0T6Op.

M3yueHue nonynauuii HaCEKOMbIX W HEKOTOPbIX MAEKOMUTaoLLMX
BbIBU/IO 3HAYUTENbHYIO WMHTEHCUBHOCTb 6OpbObLI 3a CyLLeCTBOBaHMe
M ecTecTBeHHOro oTbopa Y OWYTUMOCTb €ro pes3y/ibTaToB B OTHOCU-
TENbHO KOPOTKOe Bpems.

B unHAycTpuanbHbIX paiioHaX MHOIMMX €eBPOMencKuMx CTpaH, rae
Kopa, CTBOJbl [epPEBbEB W NMCTbA YACTO MOKPbITbl CaXel U KOMoTbio,
3a nocnegHue 100 neT TeMHOOKpalUeHHble HACEKOMble BbITECHSAIOT
CBETNOOKpaLlleHHbIX. B AHrnun, Hanpumep, 6onee 70% HOYHbIX 6a60-
YyeK CTaau TeMHbIMW. JTOT Mpouecc MAeT B MNONynAUMAX nog Aei-
CTBMEM eCTECTBEHHOro 0T60pa Ha Nyyllyt 3alMTHYIO OKpacky Tena,
KoTopasa cnacaeT 6abouyek oT noefgaHua ntuuamu. Hao6opoT, B He-
MPOMbILL/IEHHbIX paiioHax NpPeMMyLLecTBEHHOMY WCTPebieHnto nog-
BepralTCcs TeMHble 0C06M MonynAaunii. 3amMeyeHO Takxe, 4TO C
YMEHbLUEHWEM 3arpA3HeHns BO3fyxa B buUpMUHreme BfBOe CHU3U-
nacb UYWCNEHHOCTb [ABYXTOYEYHON 6O0Xbeli KOPOBKW TEMHOrO TOHa:
HaceKoMble CTain 3amMeTHee Ha 06LieM NOCBeTNeBLUEM (POHE M NTWLbI
YCU/IEHHO KfleBanu Wx.

3a nocnegHee BpeMs 06HapyXXeHbl NONYAALMU pasNnYHbIX BUAOB
HaCeKOMbIX W Kfelleil, yCTONUMBBIX K AfOXUMMUKATam, OT KOTOPbIX
OHU paHee rm6nu. BO3HWKHOBEHME TakKMX MONYyAsAUUA 06bACHAETCH
nosBfeHMeM MyTauumn, 060CTpeHNeM BHYTPMBMAOBON 60pbbbl (M3-3a
ycuneHnsa 60pbbbl ¢ He61aronpuATHBIMKW YCNOBUSIMU) U AEACTBUEM
€CTECTBEHHOro oT6opa. Ha ocobeii nonynsumum SAOXMMUKATbl LeicT-
BYIOT HEOJMHAKOBO, TaK KaK Yy HEKOTOPbIX W3 HUX BO3HUKIM MyTa-
Lumn, cnocobCTBYIOLME NOBBILEHNIO YCTOMYMBOCTU K A4y. OTU MyTa-
UMM B pesynbTaTe CKpeLiMBaHUS 0C06eli pacnpocTpaHarTCa B mony-
NALMK, a eCTeCTBEHHbI OTOOP COXpaHAeT WX, YTO B KOHEYHOM cyeTe
BedeT K BO3HWKHOBEHWIO HOBOW MONynAuMM, Ha KOTOPYH AaHHbIA
A0OXMMUKAT He gelicTByeT. BHyTpm nonynaumm uget otbop ocobeid,
KOoTOopble MMelOT 60siee NM0A0BUTOEe MOTOMCTBO. OT6Op BCerga numeeT
HanpasNeHHbIl XapakTep, OH COBEpLEHCTBYeT npucnocobneHns K
YCNOBUSAM CYyLLeCTBOBAHUS.

OTANYMA AaHHOW MNonNynsuuu OT APYruMX MNOnNynsuwii OfHOro U
TOro Xe Bufa YCUIMBAKTCA W 3aKPennaTCo.

Ecan ycnosus cpefbl 6071ee MM MeHee MOCTOSHHbI, TO OTHOCK-
TeNbHO [aBHO CYLLeCTBYHOLIME B HWX MONYASLUM OCTalOTCA MOYTM
HEW3MEHHBIMU B TeYEHUe MHOTMX MWAAWOHOB fleT (KucCTenepble pbibbl,
npecMbliKalolweecs rarrepus). Bce ocobu ¢ npusHakamu, CUAbHO
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YKNOHSAKOLWNMAUCA OT UX HOPMbl B [aHHbIX YCMOBUAX, OTMETanuCb B
oopbbe 3a cyulecTBoBaHWe oT60poM. MccnepgoBaHWsi MOrm6GWMX BO
BpeMs O6ypu Bopob6beB (AHrnusa, 1899) mokasanu, 4TO OHWM 6GoNbLUEi
4acTblo OblMN  KOPOTKOKPbLIABIMWU  UAW  AAUHHOKPbIAbIMK, 0CO6U CO
| peAHUMU KPbINbSMW MOYTU BCE YLENENw.

Mpn M3MeHeHUN YCNOBWUI cpefbl B MPEMMYLLECTBEHHOM MNOJ/0Xe-
HUM 6yayT 0cobu, Yy KOTOPbIX MMEKTCA MyTauuu, NOMe3Hble B HOBbIX
ycnoeusx. M3 nokoneHus B NOKONeHWEe TakKme 0COBU yCMeLIHee BbKMW-
HalT U pPa3MHOXalTCA, a BCeX APYruMx ycTpaHseT oT6bop. 3TO BegeT
K YCTaHOB/IEHWIO HOBOI HOPMbI NPU3HAKOB. Ha Menkux OKeaHWYecKmx
OCTpOBax, FAe 4acTbl CW/bHble BeTpbl, [apBWH HaweNn B OCHOBHOM
OCCKPbINbIX U OAUHHOKPbLINbLIX HAceKoMbIX. Ha 3Tux ocTpoBax MOrim
(OXpaHATbCA M Pa3MHOXATbCA HaCeKOMble C A/MHHBLIMU KPblabAMMU,
CnocobHble 60pPOTbCA C BETPOM, WAM XKe Te, KOTOpble COBCEM He
nogHMManucb B BO3AyX, 3abmsasacb B wenu. Ocobeil co cpefHepas-
BUTbIMW KPbINbAMW BETep YHOCW/ B OKeaH, W OHW noru6anu.

Ha ocTpoBe Bo0O3HeceHUs, OTKPLITOM BeTpam CO BCEX CTOPOH, He
oKasa/siocb HM ofHoro gepeea. To e 6bIIO M Ha ocTpoBe Kep-
(eneH, rge noyTM BCe pacTeHUs CTENOTCA MO 3eMae, a camoe Bbl-
cokoe efBa pocturaeT 1 M. MHorume pacteHus 06pasyloT MNOTHbIE
YEpHOBbIE MOAYLIKMN. PacTeHWa BbICOKME WM CO CnabbiM YKOPEHEHU-
eM cTeb/eil yHMUTOXanucb 34ecb B mpouecce 60pbbbl 3a CyLecTBO-
BaHWe MHOrOBEKOBbIM PT6OPOM.

TBopueckas pofb ecTecTBEHHOro oT6opa. EctecTtBeHHOMY 0T6OpY
noaBepratoTcs 0C06M C COBEPLUEHHO HEYNOBUMbIMU [N Yen0oBeKa
ocobeHHoCTAMU. J1t060e camMOe MasoBaXHOe, HO nonesHoe B 6opbbe
(@ cyuwiecTBoBaHMWe HacnefCTBEHHOE W3MEHEHWE MOXET MNoAXBaTbl-
BaTbCA €CTECTBEHHbIM 0T60pOM. CnepoBaTe/ibHO, €CTECTBEHHbIA OT-
6op feicTBYeT Yepe3 COXPaHeHMe W HaKOMeHMe MOMe3HbIX A1 nony-
NSLUN M BUAA B LENOM HacneACTBEHHbIX W3MEHEHWiA, co3gaBas Ho-
Bble, Nydlle APYrUx MpPUCNOCOBNeHHbIe K cpefe W OCTaBasolWue
NoTOMCTBO 0cobu. B 60pbbe 3a CylIeCTBOBaHWe TakKue 0C0o6Wu Mo-
rnéarwT pexe.

EcTecTBeHHbIi OTOOP [AeACTBYeT MeA/IEHHO W pacnpocTpaHseTcs
Ha ocobu oboero nona u noboro BospacTta.

EcTecTBEHHbIA OTO6OpP wWrpaeT TBOPYECKYH POSb B NPUPOLE:
M3 HeHanpaB/iEHHbIX HAaCNeACTBEHHbIX W3MeHeHWi oTbuparTca Te,
KOTOpble MOTFyT MpPMBECTM K 00pa30oBaHUK HOBbIX rpynn ocobed,
6onee COBepLUEHHbIX B AaHHbIX YCNOBUSAX CYLLeCTBOBAHMUS.

EcTecTBeHHbIli 0T60p — rnaBHas [ABU>KYLaa cuaa npouecca 3Bo-
nouun. OH npoTekaeT yCnelwHee NpU LUMPOKOM pacceseHnn BuAa,
KOTOpOoe BefeT K yBe/MYEeHWIO 4Yucia NonynsuuiA M MOBbLILIEHUIO pas-
Hoo6pa3usi mx reHHoro coctaBa (c. 19). Mpu Takux YCNOBUSX
BO3MOXHOCTM 0T6Opa pacwumpsaoTca. B pasnuyHble Ce30Hbl roga u B
pasHble roAbl MEHATCA WHTEHCUMBHOCTb W HamnpaBfieHWe eCTeCTBeH-
Horo otbopa. 3TO cBfisaHO C OGuonorueii ocobeid 1M KonebaHUAMMU
YCNOBMWIA CYLLECTBOBAHMUS.

CpaBHeHVEe JeNCTBUSA WUCKYCCTBEHHOIO WM €CTECTBEHHOrO oT6opa.
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OcHoBOV 060MX NPOLECCOB CAYXMUT HacneACTBEHHAs W3MEHYUBOCTb,
OHa pocTaBnseT MmaTepuwan Ans oTbopa. B pesynbTaTe pgeicteus
MCKYCCTBEHHOr0 M eCTEeCTBEHHOro 0T60pa CO34al0TCA HOBble (OPMbI:
MpM MCKYCCTBEHHOM O0TOOpe — nopofbl WM COpTa, & MpWM EeCTeCTBEH-
HOM — BMAbl. Mexay 3aTuMK [BYMS Npoueccamu ecTb CYLLeCTBEHHOe
pasnuume. [pyM UCKyCCTBEHHOM OTOOpe 4enoBek 0T6MpaeT ocobeit
Mo 3aMeyeHHbIM MpM3HaKaM W HanpaenfeT felicTBue otbopa B Xe-
natefNbHYK emy CTOpOHYy. [pu 3ToM o0cobu ¢ OTOMpPaeMbIMU MPU3-
Hakamy MOryT 0Ka3aTbCA [aXe C BpefHbIMW ANA opraHusma. Tak,
Ayyllive nopofbl CBWMHEA WA MOJMIOYHOTO CKOTa He Morim 6bl cy-
wecTBoBaTb B npupoge 6e3 3aboTbl 4yenoBeka. [pu ecTeCTBEHHOM
oTbope oTbupalowmmMm (HaKTOPOM SABAAKOTCA YCNOBMA OKPYXaloLwen
cpegbl. Mpy aToM 0T6UPatOTCA NIOOLIE XU3HEHHO BaXHble MPU3HAKK.
B cuny 3TOro ectecTBeHHbIi 0TO60pP AeWCTBYET TOMbKO Ha MOMb3y
nonynsauumM v BUAA B LENOM.

B pe3ynbTaTe WCKYCCTBEHHOro oTbopa CO34ar0TCA MOpoAbl [0-
MalHUX XWBOTHbIX M COPTa Ky/NbTYPHbIX PacTeHWid, NpucnocobneH-
Hble YE/IOBEKOM K €ro noTpe6HOCTAM M HameyeHHbIM uUenam. A B pe-
3yNbTaTte ecTeCTBEHHOro 0T60pa BO3HUKAKT BUAbI, NMPUCNOCOBNEHHbIE
K XXWU3HW B ONpefeneHHbIX YCNOBMAX OKPY>XKatollei cpefbl.

VICKyCCTBEHHbII 0T60P MPOBOAMTCA C TOrO BPEMEHM, KakK 4enoBek
CTan 3aHMMaTbCA 3eMnefennem W MNpuUpyvyeHuem XMBOTHbIX. EcTecT-
BEHHbIi OTOOP MPOWUCXOAWT B Te4YeHWe BCeil WUCTOpUM OpraHuyec-
KOro Mupa, CO BpeMeHW MOSBNEHUS XWU3HW Ha 3emne. ECTeCTBEHHbI
M WCKYCCTBEHHbI OTOOP OpPraHW4Yecky CBA3aHbI: Ha MOPOAbl XMWBOT-
HbIX W COpTa pacTeHuil, MOMUMO WCKYCCTBEHHOro otbopa, npogon-
)aeT [elicTBOBaTb W eCTeCTBEHHbIi 0T6Op.

Opyrve daktopbl 3BoAOLMN. OCHOBHbIE MONOXEHUSA TEOPUMN 3IBO-
nounn JapBuHa B HacTosllee BPeMA He yTpaTuauM CBOero 3Haue-
HWA, & NOMyYnunn HOBble MOATBEPXKAEHMSA W pa3BuTue. [Ny60Ko pas-
pabaTbiBaeTCAd y4yeHMe 0 MyTauusx U KOMOUHATWMBHOW M3MEHYMBOCTM,
nccnegyeTca MexaHUM3M WX BO3HWUKHOBEHMS. BepyTca 3KcnepuMeH-
TanbHble UCCNef0oBaHWUA [elCTBMA eCTecTBeHHOro oTbopa. BbisiB-
NATCSA HOBble (haKTOpbl 3BOMKOLUMW, K YMCAY KOTOPbIX ClefyeT OT-
HECTW MONYNAUMOHHbIE BOJHbI, WAN BOMHbI >XWU3HW.

B npupoge MOCTOSHHO MPOMCXOAWMT KonebaHue 4YWCAeHHOCTW no-
Nynauuin: yncno ocobeid B monynauMyM TO COKpalwaeTcs, TO YBenu-
uynBaeTcA. ITWM MpoLecCchl CMEHAT Apyr Apyra 6onee unm MeHee
perynspHo, noaTomMy MX HasbiBalOT BOMIHAMMW XXU3HW UAN NOMNYNALNOH-
HbIMW BOSIHAMU. B 0fHMX Cnyyasx OHW CBA3aHbl C Ce30HOM roga (y
MHOTMX HACEKOMbIX, Y OfHONETHWUX pacTeHuin). B gpyrux cnydasx
BO/IHbI HabnopaloTca Yepe3 6onee AnWTe/bHbIE CPOKU W CBA3aHbl C
KONebaHUAMM KAMMATUYEeCKMX YCNOBMIA UAN ypoxaeB KOPMOB (Mac-
COBOE pa3MHOXeHue 6enok, 3aiiles, Mblleidl, HacekoMbix). WNHorga
MPUYMHOA W3MEHEHUS YWUCMEHHOCTU MONYNAUNA SBAAIOTCA NIECHON
noxkap, HaBOAHeHWE, OYEHb CU/bHbIE MOPO3bl WM 3acyxWu.

BONHbI 3TV COBEPLUEHHO CAYy4YallHO W pe3Ko W3MeHAT B nony-
NALMN  KOHLEeHTpauun peako BCTPevalLlmxcs reHOB W TEHOTUMOB.
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Il nepuog cnaga BOAH OAHW TeHbl W TEHOTUMbI MOFYT WCYE3HYTb
MOMHOCTbIO, MPUTOM CAy4YaiiHO U He3aBMCUMO OT KX 6GMOM0rMyeckoi
LeHHOCTW. A fpyrue TakXe cfy4yaiiHO OCTaHYTCS W MpW HOBOM Ha-
pacTaHUM YUCNEHHOCTU MOMNYNALMM PE3KO MOBBLICAT CBOK KOHLEHTpa-
umio. MonynsuMoHHbIe BOAHbLI, KaK W MYyTauWMOHHbIA npouecc, Mo-
| |ABAAKOT cnyvaiHbil, HEHanpaBAEHHbI HaCNeACTBEHHbIA MaTepwan
ans 6opbbbl 3a CyLecTBOBaHWE W eCTeCTBEHHOro oT6opa.

K daktopam 3BOMOUMN OTHOCUTCA TakKXe u30M1auud, T. e. BO3-
HUKHOBEHWE Pas/NMUHbIX fperpag K cBOOOAHOMY CKpeLwiMBaHUIO 0CO-
6eii (c. 18), 4TO MPUBOAMT K MOSABAEHUIO CYLLECTBEHHbIX pa3nnyunii
MW TEHHOM cOCTaBe pasHbiX MONyNsAUWA OAHOrO BMAA, T. €. K ele
6onbwemy 060C061eHNIO NONYAALNIA.

Bce paccmMoTpeHHble (DakTOpbl He HampaBAsAT 3BOMOLMOHHLIN
NpoLecc B Kakyk-n1nbo onpefeneHHYl0 CTOpOHY. OHWM MOBbIWAKT
UM NOHMXXAKT KOHLEHTPALMIO pasfinyHbIX FEHOTUMNOB B MONYAALUN K
BNUAIOT Ha 3(PPEKTUBHOCTb €CTECTBEHHOro oT6opa. EAWHCTBEHHBLIM
TONMOLUMOHHBIM (PAKTOPOM HANpaBfAOLWEro 3HavyeHUs fABNAeTCA ec-
TeCTBEHHbIA 0T6OP, TaK Kak ero geicTeme 06yCNOBNEHO KOHKPETHbIMM
YyCNOBUAMMK cpedbl M BefeT K MpucnocobneHuto ANs CyLleCTBOBaHWA
M Heil BMAOB. ECTeCTBEHHbIi 0T60P NPMBOAWT K 06pa30oBaHMI0 HOBbIX
nonynauuii U B fanbHelwem MNOABWUAOB W BUAOB.

1 Kak 06bACHMTb, YTO €eCTEeCTBEHHbIi OT6OP HauyMHaeTcs B nonynsauuu?
2 B uyem 3ak/nt04aeTcs TBOPYECKas poO/ib ecTECTBEHHOro ot6opa? 3. KakoBbl r
LBVXKYLLME CUMbl 3BONOLUKU BUAOB B npupoge? 4. MNMoyemy MNpuUXoauTCs co3fa-

BaTb HOBble AAOXMMMWKaTbl MPOTWB HACEKOMbIX-BpeauTenei? 5. YTo npepgcras-
NUIOT CO60M NONYNALMOHHbIE BOAWMbLI M KakoBa WX PONb B 3BOMIOLWMN? Jb*.

8. lMpuncnocobneHHOCTb OpraHn3mMoB U ee
OTHOCUTEIbHOCTb

MHoroobpasue npucrnocobsieHHOCTU. BHewHee U BHYTpeHee
CTPOEHME, WHCTUHKTHI, MOBefeHNe XMUBOTHLIX XapaKTepusyrTca npu-
CNOCOGNMEHHOCTLIO K YCNOBUAM UX XWU3HW. (Pa3beputecb B 4YeM Bbl-
paXxaeTcsd NPUCNOCOBNEHHOCTb >XWUBOTHBLIX, WM306PaXEHHbIX Ha pu-
CyHKax M n Ll B ofHON u TOW Xe cpefe pasHble >XWUBOTHbIE
MMEIT pasHble npucnocobnieHnsa. KpoT poeT 3eM/tlo0 KOHEYHOCTAMMU,
a cnenbll MpoAenbiBaeT MNOA3EMHble XOAbl TOM0BOW U CUAbHBIMU
pesuamu. THoNeHb NnaBaeT MpuM MOMOLLM NacToB, a fAefib)uH — XBOC-
TOBOr0 NMaBHUKa.

Pa3nnuHble npucnocobneHns obecnevymBaloT MepPeKpPecTHOe Onbl-
NeHve pacTeHwid (nNpvBeguTe nNpuMepbl). HeXHble BECEHHME POCTKK
BETPEHUUbl M Trony6oil Mepeneckn MepeHOCAT TemnepaTypy Huxe
Hyna 6narofapsd KOHLEHTPMPOBAHHOMY pacTBOpPY caxapa B KNeTou-
HOM COKe. HW3KOpOCNOCTb, MENKOMNCTHOCTb, MOBEPXHOCTHOE pacno-
NOXEHWEe KOPHEN fepeBbeB W KYCTapHUKOB, OYeHb ObICTpOe pasBuTUE
pacTUTeNIbHOCT BECHOW WM N1eTOM — BO BCEM 3TOM CKa3blBaeTca Mpu-
CNocobBNeHHOCTb K XWU3HW B TyHJpe.

Pas3nnyHas WHTEHCUMBHOCTb PasMHOXXEHUA CNYXUT BaXKHbIM npu-
cnocobseHnemM K COXpaHeHWo BMAa, ero nonynsauwii. Hanbonee MHo-
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royncneHHoe NOTOMCTBO Y BWAOB, Y KOTOPbIX OHO B MacCe YHWUYTO-
Xaetca (4epBu-MapasuTbl, MHOIMe BUAbl Pbl6), M HEMHOrOYUCNEH-
HOe —Y BWAOB C PasBMTbIM WMHCTUHKTOM 3a60Tbl 0 notomctee. Ko-
NowkKa oTknagbieaet scero 120— 150 MKPWHOK B THe30, MOCTPOEH-
HOe camLOM, KOTOpbIi OXpaHAeT ONM0A4OTBOPEHHYIO WKPY WM ManbKOB.
Tpecka MeyeT [0 4 MAH. UKPUHOK U MOTOMCTBO He OXpaHsfeT.
MpoucxoxaeHne MPUCMNOCOB/IEHHOCTN Yy OpraHM3moB. Teopus
[apBuHa wmaTepmanncTuyeckm OOBACHAET MNOABMEHWE CNOXHBIX WU
MHOroo6pasHbiX MPUCMOCO6MEHUA K KOHKPETHbIM YCMOBUAM OKpPY-
Xatouielt cpefbl. PaccmMoTpMM BO3HWKHOBEHME MOKPOBUTELCTBEHHO
OKpacKkmn Tefla TYCEHUL, KakoW-TO NOMynauuuW, XWBYLLEW Ha 3e/eHbiX
anctbax. Mpeakn mx mMoramM 6biTb APYroi OKpacku U He nuTatbecs
acteamun. TpegnosioXXmumM, YTO B CUJTY KaKUX-TO OOGCTOATENbCTB OHU
BbIHYX/[EHbl ObINN NepeiTM Ha NuUTaHue 3efeHbIMU ANCTbaMU. [Mony-
NAUMKN 3TUX HACEKOMbIX OblIM HEO4HOPOAHbI MO OKpacke B CBA3U
C MOCTOSAHHO BO3HWKAKLWMMKU MyTaLMaAMKU, MO3ITOMY CPean MHOXecTBa
ryceHuy 6binn ocobu c 3eneHoBaTOM OKPAackoil, MeHee 3aMeTHON Ha
thoHe nucTBbl. B 6Gopbbe 3a CyuwleCcTBOBaHME MO BO3AEACTBMEM
eCTECTBEHHOro o0T60Opa BbIXMBAAW W OCTaBAAAM MOTOMCTBO Mpe-
MMYLLECTBEHHO 0C06M C 3eMeHOBaTOl OKpackoi. B nocnegyrowux
MOKONEeHNAX 3TOT MpoLecc NPoAo/HKancs, OKpacka Tena ryceHul Bce
6onee CcOOTBETCTBOBANA OCHOBHOMY (JOHY OKpYXXawLllein cpegbl.

ryceHuya 6yHOBOro

F'yceHunuya
y U BU/IOXBOCTa

rapnuu-
BUNOXBOCTA

JKyH yepHOTenHa
Ko6pa

By

TapaHTyn

MnauieHocHas
Auwepuua

7. YFDO)KaFOLLU/Ie no3bl Yy pas/iINyHbIX >XMUBOTHbIX.
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Tak e MOXHO 00BbACHUTb BO3HUKHOBEHME MUMUKpPMU. Ocobu c
ManelilMMn HacneACcTBEHHbIMU YKIOHEHUAMU B opme Tena, okpac-
Ke, NOBefeHUW, YCUNNBAIOLWMUMY CXOLCTBO C 3aliULLEHHBIMWU >XWUBOT-
HbIMW, MMeNn 60/blie BO3MOXHOCTM BbDXKWTb W OCTaBUTb MOTOMCTBO
Mo CPaBHEHWIO C Temu 0c0BAMM, KOTOpble He 061a4anu Mofie3HbIMU
N3MEHEHUAMU. M3 NOKONeHWS B MOKOMIEHWe TMNONe3HOe W3MEHeHMe
YCUIMBaNOCb M COBEPLUEHCTBOBANOCL MOA BO3AeicTBUMeM 60pbObI 3a
CYLeCcTBOBAHME W eCTeCTBEHHOr0 0T60pa W BE0 K HaKONJeHWHo
MPU3HAKOB CXOACTBA C 3alMLLEHHbIMU XXUBOTHBIMMU.

Kaxpgoe npucnocobneHne v Becb KOMMEKC WX BbipabaTbiBaloTCH
na OCHOBE HacnefCTBEHHON W3MEHUYMBOCTM B Mnpouecce 60pbbbl 3a
CylecTBOBaHMe M oTOOpa B psajy NOKoMeHuid. lMpucnocobneHHOCTb
OpraHu3MOoB SiBNSIeTCS pe3ynbTaTOoM AedCTBUA ABUXKYLLUX CUA 3BONIO-
LMW B AA@HHbIX YCNOBUAX CYLLeCTBOBaHUSA.

O6bACHeHMe BO3HUKHOBEHMSA NPUCMNOCO6EHHOCTU, faHHOoe [apBu-
HOM, B KOpHe OT/In4YaeTcs OT MOHWMaHWs 3TOro Bonpoca Jlamapkom
(c. 12). HeBO3MOXHO MPELMNON0XUTb, YTO XMUBOTHbIE «YMPaXKHANUCH»
B OKpacke unu opme Tena W B pesynbTaTe 3TOro ctaau npucno-
co6MeHHbIMU. Henb3a 06bACHUTH M B3aMMHYH MPUCNOCO6NEHHOCTb
OpraHuU3MoB ApYr K Apyry, HanpuMmep COOTBETCTBME X000Tka y pa-
604MX Myen CTPOEHMIO LBETKA OMbIASEMbIX UMW pacTeHWin: paboune
nyenbl He Pa3MHOXAKTCA, a MYeNuHble MaTKu, XOTA U NPOWU3BOAAT
MOTOMCTBO, He MOTYT «yMpPaXXHATb» X060TOK, Tak KakK He co6uparoT
NbinbUy. Teopus NpAMOro NPMCNoco6ieHns opraHM3mMoB MyTeEM MOAB-
NEHUS 'y HUX TONbKO MO/E3HbIX HACNeACTBEHHbIX W3MEHEHUIA B KO-
HEYHOM CYeTe BbITEKAET M3 MNpeACTaBNeHWA 06 M3HayanbHOW Uene
coobpasHocT (c. 12) BcKpbITb €e WAeaMCTUYECKUIA XapaKTep
MOXHO Ha OCHOBe yYeHus [apBuMHa O ABVMXKYLLMX CUNax 3BOJHOLMIA.

OTHOCUTENbHOCTL  NPUCMOCOBNEHHOCTM  opraHusmoB.  Lleneco-
06pa3HOCTb CTPOEHMA U (PYHKUUIA OpraHu3Ma BblpaXaeTcsd B €ro
COOTHOLLEHUAX TOMbKO C KOHKPETHOI BHeLWHel cpepoii. Jliobas npwu-
CNoco61eHHOCTb MOMOraeT OpraHM3Mam BbDKWTb Wb B TeX YCNo-
BMAX, B KOTOPbIX OHa C(OpMMpoBanachb Mof BAUAHUEM [BVKYLLNX
cun 3sonouMnM. Ho n B 3TUX YCNOBMAX OHA OTHOCMTeNbHa. B apkwuii
COMHEYHbIA [eHb 3MMONM 6enas KyponaTkKa BblfaeT cebsl TEeHbH Ha
cHery. 3asu-0ensK, He 3aMeTHbIi Ha CHery B fieCy, CTaHOBUTCS BUA-
HbIM Ha ()OHE TeMHbIX CTBOJOB.
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HabntogeHns 3a NpPoOABNEHMEM WHCTUHKTOB Y XWBOTHbLIX B paje
CNy4yaeB NOKa3blBAlOT WX OTHOCUTE/NbHYHO LienecoobpasHocTb. HouHble
6abouKkM NeTAT Ha OrOHb, XOTA W TMOHYT npu 3aTom. WX BneyeT K
OTHIO WHCTWHKT: OHW CcoOWMpaloT HeKTap B OCHOBHOM CO CBET/IbIX
LIBETKOB, XOPOLLIO 3aMETHbIX HOUYbIO.

Y3kaa cneyuanusaums opraHa MOXeT cTaTb MPUYUHOA rnbenun
opraHuama. CTpMX He MOXET B3/7eTeTb C POBHOW MOBEPXHOCTH,
TaK KakK Yy HEero A/IMHHble KPblfbsi U OYeHb KOpPOTKMe Horu. OH B3ne-
TaeT, TONbKO OTTONIKHYBLUWUCH OT KAaKOro-TO Kpas, Kak OT TpamniauHa.

MpucnocobneHuss pacTeHWid, MPenaATCTBYOWME MNOefaHNIO KX
XWBOTHbIMU, OTHOCUTENbHbLI. CKOT, KakK npaBufio, 06X04WUT pacTeHus,
3allMLLEHHbIE KOMTIOYKAMM, HO Bep6/IHOXbIO KOMKOUKY OXOTHO noefatoT
Bep61t0Abl, KO3bl, FONOAHbLIA KPYMHbIA poratblii CKOT.

Monb3a cumMbBMO3a — COXUTENbCTBA OPraHWM3MOB, MNpuUHajNexa-
WMX K pasHbIM BUAaM, HanpuMMmep BOAOPOCAN W rpuba B AULIANHUKe,—
TakXe OTHOCWTeNbHa. MHOrga rpubHble HUTM AUWARHWMKa paspy-
WaKT COXMTENLCTBYIOLIME C HUMW BOLOPOC/N.

Y opraHusMoB BCTPeYatOTCA HEHYXHble OpraHbl W MNPU3HaKMK,
Hanpumep rpudgenbHble KOCTOYKM Y fowajeil, NepernoHKN Mexay
nanbLamu y TOpHbIX T[yceil, KOTOpble HWKOrga He OMycKatTcs Ha
BOAY, OCTaTKu TpeTbero Beka Yy 06e3bsiH U YesnoBeka.

Bce 3T u MHorue gpyrue hakTbl rOBOPAT, 4YTO MPUCMOCOBNEH-
HOCTb He abCo/l0THA, a OTHOCUTENbHA.

JKcnepuMeHTalbHble  foKasaTeNbCTBa eCcTeCTBEHHOro oT6opa.
B HacToswee Bpemsi Hakonuacs 60/MbLIOW 3KCMepuMMEHTaNbHbIA Ma-
Tepuan, NOATBEPXAalOLWMNA Hanuume ecTeCcTBEHHOro otbopa B npu-
pofe, MNO3BONAKOLWMIA Habnwgatb €ro TeyeHMe W AeTanM3upoBatb
hopMmbl.

B TeueHme pgaga neT u3MepAnu LWMPUHY TOMNOBOTPYLHOrO LWuMTa
y KpaboB, obuTalowmnx B ofHOW 6yxTe (AHrnudA), rae ¢ NOCTPOIKOi
HOBOI0 MOMa YMeHbLUMAach LUPKYAAuWa BOAbl U OHa MOMYTHena ot
MeNoBO B3BeCW, KOTOPYI MpuHOCMAM fBe peukn. OKaszanocb, 4To
NPeVMYyLLECTBEHHO BbIXMBANN Kpabbl C Y3KUM TOJIOBOTPYAHBIM LLK-
TOM. Mouemy? OMbIT B akBapuMyme nokasas, YTo y 0CO6ei C LIMPOKUM
rON0BOrPyAHbIM  LMTOM >Kabpbl 3aCOPAAMCbH MeNoBOM B3BECHIO U
XWBOTHble nornéanu.

Kykonok 6a604ku-KpanvBHULbI PasMecTW/iM Ha pacTeHuAX Kpa-
nuBbl, 3abopax, CTBOMAx fepeBbeB M T. 4. [Tuubl OYeHb 6GbICTPO
YHUUYTOXUAN nojasnawLiee 601bWWHCTBO KYKONOK, OCTaBWUB fNLWLb
HEMHOTMX Ha Kpanuee, rAe KYKONKW W ryceHuubl 6a604KM He3ameTHbI
6narogapsa MOKPOBMTE/LCTBEHHOW OKpackKe.

Habnioganu 3a noBegeHWeM KpanuBHUKa (0Tpsij BOPOGbUHLIX),
KOTOpbIi He KfeBan TrYCeHWUW NSAeHWUbl C MOKPOBUTENbCTBEHHOWA
OKPacKoii, MoKa OHW He LUEBENUUCH.

VHTepecHbl paHHble, MOATBEPXAalOLWMe 3HauyeHWe mnpegocTepe-
ralolieidi OKpacku B npoLecce ecTecTBeHHoro otbopa. Ha onyuwke
fleca pasnoXuam Ha pockax Hacekombix 200 Bumgos. MTuubl ckie-
Ba/M TOMbKO TeX, KOTOpble He WMMeNnu npeAocTeperaroLieil oKpacku.
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60MbWMHCTBO NTUL, U36eraldT MepenoHYaTOKPbIIbIX HACEKOMbIX
( M NpuATHBIM BKycOM. K/OHYB oOCy, NTuua Tpu — LWecTb MeCsLeB
| rporaeT v 0COBUAHbIX MyX. [MOTOM HauMHaeT KneBaTb WX, MOKa
W nonajaeT Ha OCy, NoOCne 4Yero ONATb [OAT0 He Tporaer MyX.

MpoBOAMANCH ONbITbI MO WCKYCCTBEHHOW MUMUKpUW. MTULbl 0XOT-
M1 noefanu AUYMHOK XXYKa MYUYHOro Xpyllaka, OKpalleHHbIXx 6e3-
BKYCHO Kpackol KapMMHOM. YacTb AUYMHOK MOKPbIBAAW CMEChbIO
Kpackv C XWHWHOM WAW APYTUM HENPUATHbIM HA BKYC BELLECTBOM.
MrHUbl, HATONKHYBLUMCL HA TAKUX NUYMHOK, MepecTann KneBaTb BCEX
OKpAaLUEHHbIX ANYUHOK.

Pbibbl rambysum 6611 NoMeLLeHbl B 6acCeiiHbl C pasiMyHO OKpa-
LWEHHbIM gHOM. MTuubl YHUYTOXMAM 70% pbl6 B TOM 6acceiiHe, rge
MHW 6blin 6onee 3ameTHbl, U 43% Tam, rge OHWM MO OKpacke nyulle
noaxXoaunu K (oHy fHa.

JKcnepuMeHTanbHOe MCCnef0oBaHMe eCTeCTBEHHOro oT6opa nMpoBo-
annocb n 6oTaHMKamu. OKas3anocCb, YTO Y COPHbIX pacTeHWit ecTb
anonornyeckme 0co6eHHOCTW, BO3HWKHOBEHME U pa3BUTUE KOTOPbIX
MOXHO OOBACHUTL TO/MbKO MNPMCNOCOBEHHOCTbIO K YCNOBUAM, CO3-
O.WbIM  4enoBEYEeCKON KynbTypoil. Hanpwmep, y pacTeHUin pbDKMK
(cem. KpecTouBeTHbIX) U Topuua (CeM. rBO3AMYHBLIX) CEMEHa OYeHb
MOXOXMW MO BENWYMHE M MacCe Ha CeMeHa fibHa, MoceBbl KOTOPOro
OHW 3acopstoT. TO e MOXHO CKa3aTb O CEMeHax MorpeMka 6eckKpbl-
noro (cem. HOPUYHWMKOBBLIX), 3acopstolero nocesbl pxu. CopHble
pacTeHus co3peBal0T 06bIYHO OJHOBPEMEHHO C KyNbTYpHbIMU. CeMeHa
*TUX pacTeHWi TPYAHO OTAENUTb APYr OT Apyra npu npocevBaHWM.
Yenosek ckawwusan, obmonayvMsan COPHAKM BMECTe C ypoxaem, a
MOTOM BblCEMBaN Ha none.

CnepoBaTeNibHO, 4Y€/I0BEK HEBOJILHO M 6Gecco3HaTeflbHO CMoco6-
CTBOBaN €CTeCTBEHHOMY OTO6OpY CeMSH pas3fiMyHbIX PacTeHUn Ha
(XOACTBO C CEMEHaMU KynbTYpPHbIX PacTeHWi.

| Y pacTeHMA W >XMBOTHbIX Yrofnka >WBOW NPUPOAblI PacCMOTPUTE YepThbl
npucnocobieHHOCT K YyCNnoBusaM cpefibl UX o6utaHua. 2. Kak 06bACHUTL BO3- [
VMKHOBEHWE MpejoCcTeperarleil okpackm y Hacekombix? 3. lMpueeanTe npu-
Mepbl, KpOMe YyKas3aHHbIX B Yy4yebHUKe, OTHOCUTENbUOW MPUCMOCOBGNEHHOCTU Yy
pacTeHUii U XMBOTHbIX. 4. Kak O06BbACHWTb OTHOCWTENbHbLI XapakTep npu-

M oco6neHHoctn? 5. B uem pacxoaaTtcs B3rnagbl [flapsuHa u flamapka no
BOMNPOCY MPUCNOCO6MIEHHOCTM OPraHu3MoB K YCNOBUAM XXU3HU?

9. O6pa3oBaHMe HOBbLIX BMOOB

JapBuH 0 Bugoo6bpasoBaHnn. Mukpoasonouus. O6pasoBaHue Ho-
BbIX BWAOB B MpMpoge SBNSIETCH BaXKHEWW WM 3TanoMm B Mpouecce
3gonoumun. JapBuH fokKasan, 4YTo o06pasoBaHWe HOBbIX BUAOB B
npupoge NPOUCXOANUT MOJ BAUSHUEM ABMXKYLWUX CUi 3Boatounn. Mpu
M3MEHEHWW YC/IOBMIA CYLLECTBOBAHMA BHYTPU Buga WAET npouecc
PacxoXAeHUss MNpu3HaKoB — AMBEPreHUMs, KoTopas MpuUBOAUT K 06-
pa3oBaHU HOBbIX FPYNMNUPOBOK 0C06ei BHYyTpM BuAa. OT MCXOLHOTO
BMAa GepeT Hayano Uenblid «Ny4oK» (DOPM, HO He BCE OHW MOay4arT



38 JBO/MIOLUMOHHOE YyYyeHue

fJanbHewee pa3BuTMe. Hawmbonee pacxogsdwmecs no Mpu3HaKkam
thopmbl 06nafaldT 60MbLWIMMU  BO3MOXHOCTAMU OCTaBNATb M1040-
BUTOE MOTOMCTBO M BbDKMBaTb, TaK KaK OHW MeHblUE KOHKYPUPYHOT
MeXay co60i, YeM NMPOMEXYTOYHbIEe, KOTOPble MOCTENEHHO BbIMUPAIOT
B 60pbbe 3a cyuiecTBOBaHME MNOf [LEWCTBMEM eCTeCTBEHHOro otbopa
B OECKOHEYHOM psigy NOKONEHWIA.

B npupoge He BCerga coxpaHanucb NuWb Hanbonee pacxogsawue-
cf, KpaiiHve (opmbl, cCpefHUe TakXXe MOrAM BbDKUTb W AaTb MOTOM-
CTBO. W3 KpaitHux opm WHOrga pasBuBaeTCs O0AHA, HO MOXeT
pasBuBaTbCcA W 6onee. Ecnu ycnosua cpefbl He W3MEHSAKTCA WK
Mafio M3MEHSAIOTCS B TEYeHMe LAMTEeNbHOro BPEMEHW, TO BUA OCTaeTcs
MOYTU HEW3MEHHbIM MO CPaBHEHWIO C POAOHAYANIbHbIM.

PaccMoTpuTe CXeMy, HarnsafHO MNOKa3blBaKLLYH0 3BOMOLMIO BbIC-
LIMX cucTemaTMyeckux rpynn °

C 30-x rofos TeKyLlero CTofieTUs BHMMAHWE Y4yeHbIX MPUBEKaeT
nonynauus Kak copma cyuiectsosaHus suga (c. 18). Hosble uccne-
LOBaHUS NPOAMBAIOT CBET Ha Camble HayasibHble 3Tanbl 3BOOLUOH-
HOro npolecca, KOTOpble MPOTEKalT BHYTPM BUAA W NPUBOAAT K
06pa3oBaHWI0 HOBbIX BHYTPUBUAOBbLIX TPYMMNMPOBOK — NONYAAUNA K
noABMAOB. DTOT NpoLecc HasbiBalOT MUKPO3BonoLmeil. OHa JocTynHa
HEeMocCpeACTBEHHOMY HabMAEHUI0 U WU3YYEHUID, TaK KakK MOXeT
NMPOUCXOAUTb B UCTOPUYECKU KOPOTKOE BPEMS

leorpathuueckoe BMAOOO6pasoBaHWe CBA3AHO C  pacLIMpeHuem
apeana WCXO4HOro BMAa WM C pacyfeHeHueM apeana Ha W30/Mpo-
BaHHble 4acTu (hm3nyeckummu nperpagamu (ropbl, pekun, W3MeHEHUs
Knumata). MNpu paclwmpeHun apeana Buga ero nonynsuMm BCTpe-
4alTCA C HOBbIMW MOYBEHHO-KAMMATMUYECKUMU YCNOBUAMU, a Takxe
C HOBbIMW COOOLLECTBAMMW XWUBOTHbIX, PACTEHWI W MUKPOOPraHM3MOB.
B nonynsumMm MNOCTOAHHO BO3HWMKAlOT HACNeLCTBEHHble W3MEHEHUS,
nNpoucxoanT 6opbba 3a CylecTBOBaHWE, LE/iCTBYET eCTECTBEHHbI OT-
6op. Bce 370 cO BpemMeHeM MPMBOAWT K WU3MEHEHWIO TeHHOro COCTaBa
nonynauMm — K MWKpPO3BOMOLMKN. B panbHeliwem 3BonoLMs nonyns-
LM MOXET MPUBECTU K BO3HWKHOBEHWIO HOBOIO BMAA.

Hanpumep, nucTBeHHMUA cubUpcKas [aneko NpoABMHYNachb Ha
BOCTOK; ee Nonynsuuu 3acennnn Tepputopuio oT Ypana fo balikana
M 0Ka3anucb B pasnMyHbIX YCNOBUAX. Y 0C06ell nonynsuum nocTOsH-
HO BO3HMKanM MyTauuu, B pesynbTaTe CKpewMBaHUA MNOABAAAMUCH
HOBble KOM6GMHauUWW reHoB; 6narogapa 3TWM npoueccam nonynauns
CTaHOBWNAaCb HEOAHOPOAHON. B nmpouecce 60pbbbl 3a CyLLeCTBOBaHME
M B pe3ynbTate [4eliCTBUA eCTecTBEHHOro otbopa BbDKMBaAW U OCTaB-
NAAN NOTOMCTBO OCO6M C MOME3HBIMU B KOHKPETHbIX YCN0BUAX 06MTa-
HUA M3MeHeHuamu. [elicTBue 3TUX (PaKTOPOB Ha MNPOTAKEHUU AMU-
TeNIbHOrO BPEMEHM CNoco6CTBOBANO MOABAEHWUIO GOnee peskux pas-
ANYMIA MeXAy nonynsuusMu U B KOHEYHOM MTOre BO3HUKHOBEHWIO
610N0TNYECKO N30NALUN — HECKPELLMBAEMOCTMN 0CO6eil pasHbIX MNo-
nynauumii ogHoro Bmaa. B pesynbTate B 60/7ee CYpoOBbIX YCNOBUAX
noj [feicTBMeM ABVKYLKUX CU 3BOMIOLUN CHOPMUPOBANCA HOBbII
BUL — NNCTBEHHMUA LaypcCKas.
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1-i1 knacc
1-i 2-i OTp'aabl
1-e 2-e 3-« 4-e CemeiicTBa
1-n 2-n 3-i 4- 5-i 6-h  7-ih B-ii  Poabl

9. 3BONOUUSA CUCTEMATUYECKMX TPYNM.

B ycnosusix KpaiiHero Cesepa nofobHbiM o6pa3om obpasoBancs
0C06blil BMA Maka C HebONbLIMMM, CUAbHO OMYLIEHHbIMWU JINCTbSAMMU,
ObICTPbIM pa3BUTUEM KOPOTKMX LIBETOHOCOB W PaHHWUM LBETEHWEM.
Ewe npumep: y necHoOro naHgbiwa cHavana Obii1 CNOWHON apean,
HO C OflefjleHeHMeM OH pacnancs Ha WM30AMPOBaHHble 4acTW; Ha 3TUX
TEPPUTOPUAX CHOPMUPOBAUCL CaMOCTOATENbHbIE NOMNYNAUMK, MNpU-
3HaBaeMble HEeKOTOPbIMW YYEeHbIMU 3a MOJIOAblE BUAbI.

MoBCeMECTHO pacnpocTpaHeHHbIn B EBpone npocTpen 3aHumaeT
HeMmpepbIBHbLI apean € 3amaja Ha BOCTOK. Y 3anajHoli ¢opMbl
NNCTbA TOHKO pacceyeHbl U pa3bpocaHbl, UBETKW MOHMKLWMe, 6naro-
faps uvemy npu obunmm foxgel Ha 3anaje Boga pasbpbirusaetcs
M He 3acTamBaeTcs, a NblAblLa He cMmblBaeTca. BocTouHas dopma B
3aCyLWMBLIX YCNOBUAX XapakTepHa 6ofiee rpy60 pacceyeHHbIMY,
CTOAYUMU NINCTbAMU W CTOSYMMMK LiBETKAMM, NO KOTOPbIM BOJa CTe
KaeT K KOpHAM. OnbiTaMM A0Ka3aHO, YTO INCTbS BOCTOYHON (HOpPMbI
NCcnapsloT BOAY 3HAUYUTENbHO MeHblUe, YeM AMCTbA 3anagHoi. Bce
3TW OT/IMYMA NpOCTpena Ha 3anage EBponbl 0T npocTpena Ha BOCTO-
Ke HOCAT MpucnocobuTenbHblil xapakTep. Mexay 3amafHoil u Boc-
TOYHOW (hopmMamu NpPOCTpena CyLLecTBYET HEMNpepbIBHbIA pag nepe-
XOAHBIX opM.

B cpegHeli nonoce CoeTckoro Cotosa mnpouspactaer 6onee
20 BupoB nwoTMKa. Bce oHM npomsow i oT ofgHoro Bupa. MNMoTomku
ero 3acenunu pasfiMyHble MecTa 06MTaHWUA — CTenu, neca, Noas —u
6narogapa wmsonaumm 06ocobunmch Apyr OT Apyra cHayana B Mofg-
BUAbI, noTom B Bugbl 10

Bug cuHuua 6onblias npeacTaBaseT CNOXKHbIA KOMMNIEKC Nonyns-
UMA “ NOABMAOB, HAXOAALWMXCA Ha pPasHbIX CTYMEeHAX W30NAUNN.
Apeanbl Tpex MoABUAOB CUHULbI 60MbLIOA — eBP0a3nMaTCKOro, HXXHO-
a3naTcKoro 1 BOCTOYHOA3MATCKOro — 06pasyroT Konbuo BOKpYr LieH-
TpanbHOa3MaTCKOr0 Haropbs — KOMbLEBO apean. Moasuabl 3aHUMa-
IOT XOPOLIO OYEepuYeHHble apeasbl, HO B 30HaX KOHTaKTa l>XKHoasmaT-
CKMe CUHULbI CKPeLnBalTCsa ¢ ABYMSA ApYyrMuK nojsugamMu. BocTouHo-
asnaTcKue 1 eBpoasuatckue, obuTas COBMECTHO B LOMMHAX BEPXHEro
Amypa He ckpeuwmsatoTcd. O60cobneHvne apeanosB CUHUL, M 06pa3o-
BaHWe WX MOABWAOB CBA3aHO C HACTYMN/IEHWEM fefHMKaA.
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B o3epe balikan XUBYT MHOrve BUAbl U pOAbl PECHUYHBIX MAOCKUX
yepBeil, pakoobpa3HbiX U pbib, 6OblIe HUTAe He BCTpevaroLuecs,
TaK KakK 03ep0 OTAENeHO OT APYrMx BOAHbIX 6acCeiiHOB TOPHbLIMM
Xpeb6TaMmn yxe okono 20 MAH. neT.

JKonornyeckoe BuMA006pa3oBaHue MPOUCXOAUT B Tex clydasnx,
Korga nonynsuuMm OfHOrO BMAa OCTalTCA B Npefefiax CBOEro apeana,
HO YCNOBMSA 0OMTaHMA Y HUX OKa3blBalTCA pasnnyHbiMu. lMog BAma-
HUEM [BVDKYLLUX CUN 3BOMOLMN U3MEHAETCA UX FEHHbIA cocTas. Yepes
MHOXECTBO MOKOMEHWUA 3TW W3MEeHeHWs MOryT 3aliTu TakK [aneko,
4yTO 0CO6W pasHbIX MONYyNALMIA OLHOr0 BUAa He 6yAyT CKpeliuBaTtbcs
MeXay Co60i, BOSHUKHET 6MON0Ornyeckas M3onsaLmsa, YTo XapakTepHo,
Kak npaBuno, 418 pasHbiX BUAOB. Hanpumep, oanH BUA TpajecKaH-
UM chopMMPOBANCA HA COMHEYHbIX CKANWUCTbIX BeplIMHaX, a Apy-
roi — B TEHUCTbIX fecax. B mnoiime HuxHein Bonrm obpasoBanuch
BUAbl XWUTHAKA, KOCTPa, WeETUHHWKA (Mblles), KOTOpble AalT ce-
MeHa [0 pasnvMBa PEKW WAM NOCMe Hero. OTUM OHW 060C06MEeHbI OT
NCXOAHbIX BMAOB, PacTyLMX Ha He3anMBaeMblX MECTaxX W OCEMEHs-
WMXCS MO NPenMMyLLecTBy BO BPeMs pas/jinea.

B cBA3M C pa3HbIM KOAMYECTBOM YKOCOB W CpPOKaMW UX Yy MNOfy-
napasuTUpyIoLWero pacTeHMs Morpemka 60abWworo (Cem. HOPUYHMKO-
BblX) o6pasoBanucb HoBble nogsuabl. CHauvana obpasoBancs nog-
BUA MOrpeMOK 6OMbLIOA NeTHWIA, 3aTeM OH pa3bunicsa Ha gBa Mnoj-
BMAA — MOrPEMOK OONbLIOK BECEHHWIA paHHecnenblii M MOrpemMok

BUAbl B pcue /TOTUKOB

JTIOTUK JIOTUK- JtoTunkK MoTnk NioTnk
YKECTKOMUCTHbI npbILMHeL, 30/10TUCTbIM HaccybuiicHumn A00BUTHIN
CuHunuya 6onbliasn Xoxnataa cuHuua MockoBKa

10. BupoBoe MHOroo6pasve B pacTUTENIbHOM U XXMBOTHOM MUpe.
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CeBepo-3anafHblii yron, KOro-BOCTOYHbBIN-

C HOSIGPS MO Ha4ano C MONMOBUHLI SIHBApA

Aekaoéps [0 MOJIOBUHBLI MapTa
CepepgunHa osepa- YcTbe peku-
OKTAGPb KOHeLl, BEeCHbl U1 fieTo

Peka-c okTa6ps
no siHBapb

11. MecTo U1 CpoK HepecTa y 5 popm ¢openm B o3epe CeBaH.

60NblWIOK NETHUIA no3gHecnenblil. EcCTecTBEHHbIM OT6OPOM, CBA3aH-
HbIM C XO35IACTBEHHOI AeATeNIbHOCTHI YenoBeKa, Co3faHbl MOABUAbI,
N30/IMPOBaHHbLIE MO CPOKaM LBeTeHUA. HEeKOTOopble YyYeHble cuUMTaloT
X BMAaMMU.

MATb BMAOB CUHUL 06pasoBanncCb B CBA3W C MWLLEBOA chneywna-
nusaumeii: cMHMua 6onblias MNUTAeTCA KPYMHbIMA HACEKOMbIMUA B
cafiax, napkax; fnasopeBka [06bIBaeT MENKUX HACEKOMbIX B LLeNsix
KOpbl, B MOYKax; XOxnaTtas CUHMLA MMUTAeTCA CEMEHaMW XBOWHbIX
[lepeBbeB; raMyka M MOCKOBKA MUTAKOTCA MPEUMYLLEeCTBEHHO HACeKO-
MbIMU B necax pasHbix tunos  10.

Monynsiumn ceBaHCKOW (openu m | pasmMyarTCcs MO CpoKam
HepecTa, MecTaM W rny6uHe HepecTunuu, (03epo, peka).

BnpgoobpasoBaHue MpoOAO/MKAETCAa M B Halle Bpems. Bupg yepHblit
[Lpo34 B HacToslllee Bpems pacnajaetcd Ha [Be rpynnbl, elwe He
pasnnuMmble BHelwHe. OfHa U3 HUX 06UTAET B rNyXux necax, gpyras
LepXuTea 6nM3 XKUnbs YenoBeka. ITO MOXHO CUUTaTb Hayvanom
obpasoBaHua AByX noAsuaos. [onynaumu u noABuAbl UHOrAa He-
pasnnMynmbl.

Ha pa3Hbix aTanax MWKPO3BOMOLUN OAUH CNOCO6 CMEHSIET APYro
WA OHU AEeNCTBYHOT COBMECTHO. [eorpaduuyeckass usonayns MOXeT
B [JanbHellleM MPUCOBOKYNUTbL [AeNCTBME 3KOMOrMYECKON, M03TOMY
TPYAHO YCTAHOBUTbL rpaHuMLbl KaXaoro crnocoba BuAo06pasoBaHuUA.

O6pasoBaHMEM HOBOr0O BUAa 3aBepLUIaeTcsa MUKPO3BOMOLUS.

PesynbTatbl 3BonOLUN. 3BONKOLMUA UMEET TPU TECHO CBA3aHHbIX
BaXKHEMLWMX cneacTBus:

1) nocTeneHHOe YCNOXHEHWE W NOBbILUEHWE OpraHm3aunum XUBbIX
CYLLEeCTB;

2) OoTHOCUTeNbHas NPUCNOCOBNEHHOCTb OPraHU3MOB K YCNOBUAM
BHeELLHE cpefbl;

3) MHoroo6pasvie BUAOB.

1 YTto HasbiBalOT AvBepreHumein? 4ns oTeeTa UCNONb3yiTe pUCYHOK 2. Kakumu
yepTamun XapakTepusyeTca Mukpossonouma? 3. Mpuseaute npumepbl obpaso- y
BaHWSA HOBbIX BWAOB pasHbIMW Ccrocobamu U noscHuTe ux. 4. Kak 06BACHUTH
O/IHOBPEMEHHOe COCYLLeCTBOBaHWE B MPUPOLE HU3LLIMUX W BbICLIMX OPraHu3mMoB?

5. KakoBbl pe3ynbTaTbl 3BOMOUUU? [10ACHUTE MpUMepamu.
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10. Makpo3Bo/oLus, ee AoKas3aTe/bCTBa

Makposonouus. MNpouecc o6pa3oBaHns M3 BMAOB HOBbIX POAOB,
N3 POJOB — HOBbIX CEMEACTB M T. N. Ha3blBalOT MaKpPO3BOOLMNEN.
OHa npoucxXoAuT B UCTOPUYECKU TPAHAMNO3HbIE MPOMEXYTKU BPeMeHU
N HeJOCTYNHA HEMNOCPeACTBEHHOMY W3YYeHUIO.

MakpoaBonouns — HaZBMA0Bas 3BONKOLMA, B OTAMYME OT MUKPO-
3BOMOLMMN, MNPOUCXOAALLEA BHYTPU BMAA, BHYTPU ero nonynsuuii.
OpfHako MNpUHUMMWANIbHBIX OTAWYMIA MeXAy 3TUMKU Npoueccamu Her,
TaK KakK B OCHOBE MAaKpO3BO/MOLUMOHHbLIX MPOLECCOB fiexaT MUKpO-
3BOMOUMOHHbIE. B Makpo3sBonouuu AeWCTBYIOT Te XXe Mpouecchl —
6opbba 3a Ccyw,ecTBOBaHWE, ECTECTBEHHbI OTOOP U CBA3aHHOE C HUMU
BbIMUpaHue. MaKpo3BOMOLMA HOCUT [MBEPreHTHbIA XapakTep, Tak
e Kak M MUKPO3BOMOLUS.

Ambpuonorvyeckme gokasatenbcrea. M3 kypcos buonorum VIl—
VIIl knaccoB Bbl 3HaeTe 06 o6LWeM nnaHe CTPOEHUSA MO3BOHOYHbIX,
4YTO CBMAETENbCTBYET O eAMHCTBE UX MPOUCXOXKAEHMA. YbeauTenbHble
[OoKa3aTenbCTBa CTeMeHW POACTBA MEXAY OpraHusmamu npepcTas-
naet amb6bpuonorus, usydyawlias 3apofblllieBoe pa3BUTUE OpPraHus-
moB. Ewe Y. [apBuH OTMETUN Haau4uue B3aMMOCBA3EA MeXAY WHAW-
BMAYa/NbHbIM pa3sBUTUEM OPraHM3MoB (OHTOreHe3oM) M WX 3BOJIO-
UMOHHbIM pa3suThem (hunoreHesom). IOTWU CBA3M OblM MOAPO6HO
M3yyeHbl MOCNEAYHOLWNMUN MCCef0BaATENAMM.

CxofcTBO 3apoabllwein. MNMogasnsatouiee 601bWIMHCTBO OPraHW3MOB
pasBMBalOTCA M3 OMAOLOTBOPEHHOro Aiua. Mpocnegnm nocnepo.a-
Te/flbHble CTAaAMM Pa3BMTUS 3apogbllueil pbibbl, AWeEpULbl, KPOaMKa,
yenoBeKa. Y[MBUTeNbHOE CXOACTBO 3apofbllleil KacaeTcs (oOpMbl
Tena, HalM4Ma XBOCTA, 3a4aTKOB KOHEYHOCTEN, >XabepHbiX KapMaHOB
no 6okam rnoTkn 12 Bo MHOrom cxogHa Ha 3TUX CTagusax
BHYTPEHHSI OpraHusauus 3apojbilieil. Y Bcex CcHavana wumeeTtcs
Xopfa, a 3aTeM MO3BOHOYHUK U3 XPALLEeBbIX NO3BOHKOB, KPOBEHOCHaA
CMcTeMa C OAHMM KPYroMm KpoBoo6palieHus (Kak y pblb, BCAOMHUTE
KypC 30010rMK), O4MHAKOBOe CTPOeHMe MOYeK U Ap.

Mo mepe pa3BUTUSA CXOACTBO MeXAy 3apojbiliamu ocnabesaet
M HauyuMHaloT BCe 60Jiee YETKO MPOABAATLCA YepTbl TeX KJaccos, K
KOTOPbIM OHW MpuHagnexar. Y Awepuubl, Kponka KW 4enoBeka

9BOMIIOUNOHHOE PB3BUTME OPraHMYeckKkoro Mups.
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3apacTaloT xabepHble KapMaHbl; y 3apojbilla 4YenoBeka 0OCO6EeHHO
CUNbHO Pa3BMBAETCA TONOBHOW OTAEN, BKAKOYAKOLWMIA MO3r, QopMu-
pylOTCA NATUNANblE KOHEYHOCTWU, a Yy 3apofbllia pblbbl — NAaBHUKK
nT. n Mo xofy aM6pMOHaNbLHOro pa3BuUTUA MoOC/efoBaTe/IbHO Mpo-
NCXOAWUT PacxOoXgeHne MNPU3HAKOB 3apoAbilleid, npuobpeTarLwmx
YyepTbl, XapakTepusylolne Knacc, OoTpsf, PO4 W, HakoHel, BUAg, K
KOTOPOMY OHM NpUHaAnexar.

M3n0XeHHble (akTbl FOBOPAT O MPOUCXOXAEHWU BCEX XOPAOBbIX
OT OfLHOr0 CTBOMA, KOTOPbIi B XO4e 3BOMOLMM pacnanca Ha MHO-
XEeCTBO BETBENA.

BuoreHeTnuecknii 3akoH. OCHOBbIBAACb Ha MNPUBEAEHHbIX BbilUe,
a TakXe MHOXEeCTBe ApYyrux (pakTopos, BO BTOpoi nonosuHe XIX B.
Hemeukue ydeHble ®. Mionsiep M 3. [eKKenb YCTaHOBUAWU 3aKOH
COOTHOLLEHWS OHTOreHes3a, KOTOPbIA Mofyunn HasBaHwe 6GUOreHeTU-
4eckoro- 3akoHa. CorfacHo 3TOMy 3aKOHY Kaxfjas 0cobb B WHAK-
BUAYa/bHOM pa3BuTUU (OHTOreHe3e) MOBTOPAET WUCTOPUIO pasBUTKA
cBoero Bupaa (unoreHes), wnu, Kopouye, OHTOreHe3 ecTb KpaTKoe
NoBTOpPeHMe unoreHesa.

MprBegemM HECKO/IbKO MPMMEPOB. Y Bcex 6e3 WCKA4YeHMA MO3BO-
HOYHbIX XXMBOTHbIX B OHTOreHe3e 3aknajblBaeTca Xopha — MpusHak,
KOTOpPbI 6blN1 CBOWCTBEH WX OTAaneHHbIM MNpefkam. Y ronoBacTUKOB
6eCcXBOCTbIX 3EMHOBOAHbIX (NArywku, xabbl) pas3BMBaeTCA XBOCT.
3T0 — NOBTOPEHME MNPU3HAKOB WX XBOCTaTbiX MPeAKoB. JIMUMHKK

Pbli6e Awepuua Kponuk Yenosen

12. CpaBHeHWe 3BpOAbllweli NO3BOHOUHbLIX Ha PB3HbIX CTAAMAX Pa3BUTKUS.
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MHOrMX HAaCeKOMbIX WMelT 4epBeobpasHyk ¢opmy (ryceHuubl 6a-
6oueK, MMUMHKN MyX U T. 4.). B aTom cnegyeT ycmatpuBaTb NOBTOpe-
HUe YepT CTPOEHMS MX YepBeobpasHbIX NPeaKoB.

BuoreHeTMYeCKWil 3aKOH MPUAOXUM W K pacTeHusaM. M3 cnopbl Mxa
pa3BMBaeTCA CHayasa BeTBALLAACA HUTb, MOX0Xas Ha HUTYATYH BOAO-
pocnb. 3TO FOBOPUT O POACTBE Ha3eMHbIX PACTEHW C BOLOPOCAAMMU.

BuoreHeTnuyecknii 3aKOH, BblpaxawLwuii rnyboKy CBA3b MeXAy
OHTOreHe30M W (uaoreHe3om, nMen 60MbLIOE 3HAYEHWE A5 BblACHe-
HWA POLCTBEHHbIX CBf3e Mexay opraHu3mamu.

ManeoHTONOrMyeckue AokasaTenbCTBa. [laneoHTONOrMs usyuyaer
MCKOMaeMble OCTaTKM BbIMEPLUMX OPraHW3MOB W BbISBASET MX CXOA-
CTBO W pasnuyme C COBPEMEHHbLIMWU OPraHU3Mamu.

Mo wuckomaemblM OCTaTKaM ManeoHTONONM BOCCTaHaBMBaAKOT
BHELWHWA BMA W CTPOEHWE BbIMEPLUIMX OPraHW3MOB, Y3HAKT O pacTu-
TEIbHOM 1 XXMBOTHOM MWpPe MPOLUIOrO.

ConocTaB/ieHMe UCKOMaeMbiX OCTATKOB M3 3eMHbIX N1acTOB pas-
HbIX Fe0f0rMYecKnx 3anox ybeanTenbHO CBUAETENbCTBYeT 06 M3MeHe-
HUW OpraHM4Yeckoro mupa BO BpeMeHW. B cambix ApeBHUX maacTax
3aK/IloUeHbl OCTaTKW TUMOB 6GeCrMO3BOHOYHbLIX, a B 60nee MNO3QHMX
nnactax — OCTaTKM TWMa XOpAoBbix. [Mo3ke Ha 3emne nosBUAUCH
MO3BOHOYHbIe. B 60n1ee MOMOAbIX FE0NOTMYECKMX MfacTax cofepxxat-
CSl OCTATKW XXWBOTHbIX W PaCTEHMWI, OTHOCALWMXCA K BUAAM, MOXOXMUM
Ha COBpEMEHHbIE.

[JaHHble naneoHTONOrUM AatoT 6OMbLLOKA MaTepuan O MPeeMCTBeH-
HbIX CBA3AX MEXAY PasNYHbIMU CUCTEMATUYECKUMU Tpynnamu.
B ofHMX cnyvasx ypnanocb yCTaHOBUTbL MepexofHble opMbl, B ApPY-
rMx — uaoreHeTMYeCKne pagbl, T. €. pAgbl BUAOB, NOC/MeA0BaTe/IbHO
CMEHSAIOLWMNX Of4UH APYTON.

Vickonaemble nepexogHbie opmbl. Ha 6eperax CesepHoii [BUWHbI
6bina HailgeHa rpynna 3Bepo3ybbix pentuauii m | . OHWM cOBMe-
WarT MPU3HAKN NPECMbIKALWNXCa U MAekonuTalwwmx. Takue opra-
HW3Mbl OTHOCAT K MepexoAHbiM ¢opMam. 3Bepo3ybble penTuaMu
MMEIT CXOACTBO C MJIEKOMUTAIOW MMM B CTPOEHWMW 4yepena, MO3BOHOY-
HMKa W KOHEYHOCTel, a TakxXe B fAefeHUU 3y60B Ha KAblKW, pesLpbl

1 KOPEHHbIE.
Bonblioli MHTEpeC C 3BO/MIOLMOHHON TOYKM 3peHWs npeacTaBnser
Haxojka apxeonTepukca . 3TO XMBOTHOE BE/INHYUHOI C rony6s

MMeNo MPU3HaKM NTUUbI, HO COXPaHANO ele YepTbl MNpPecMblKato-
wmxecsd. MNpusHakum NTUL: CXOACTBO 334HUX KOHEYHOCTe C LEeBKOWA,
Hanuuve nepbeB M 06WMIA BUA. TMPU3HAKM NPECMbIKAKLWMNXCA: ANNH-
Hblli P4 XBOCTOBbIX MO3BOHKOB, GpOWHbIE pebpa M Hanmyune 3y60B.
ApxeonTepuKc He MOr 6blTb XOPOLIMM NeTYHOM, TakK KaK y Hero cna6o
pasBuUTbl FpyaHas KocTb (6e3 Kuns), Mbillbl KPblbeB W FPYAHbIE.
MO03BOHOYHMK U pebpa He ABASAUCH JKECTKOW KOCTHON CUCTEMOW,
YCTOYMBOW NpW MONeTe, Kak y COBPEMEHHbLIX NTWL,
dunoreHeTHUeckme psagbl. NaneoHTon0ram yfanocb BOCCTAaHOBUTH
(hmnoreHeTMYeCKne pAfbl HEKOTOPbIX KOMbITHLIX, XMWLHbIX, MOJIKOC-
KOB ¥ gp. lMpumepoM MOXET CAYXWTb 3Bontouus nowagm | 15
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13. 3Bepo3y6blii fAlLep WMHOCTPaHLLEBUS.

Hanbonee apeBHWiA ee MPeAoK POCTOM C AWUCULY, C YeTbipexnanbiMu
nepegHVMM  KOHEYHOCTAMMW, TpexnmaibiMW 3agHUMKU U ByropyatbiMu
3ybamn TpaBOSifHOro Tmna. XXua B MECTHOCTAX C TENjbIM U Blax-
HbIM KNMMaTOM, CPeau TpaB M KyCTapHWKOB, MepefaBuUranca ckaukamu.

K KOHLY HeoreHa pacTMTeNbHOCTb cTana 6o/nee cyxoii u rpy6oii;
B OTKPbITbIX CTEMHbIX MPOCTPAaHCTBaxX CMaceHWe OT BparoB MOXHO
6b1710 HaliTM B GbICTPOM Gere, APYrMX CPeACTB 3alUTbl Y 3TUX XUBOT-
HbIX He 6bl/o.

Bopbba 3a CyleCcTBOBaHME W €CTECTBEHHbIA OTO60P MNPOXOANIN
B HanpaBfeHWW YANWHEHWS HOF W COKPalleHUs MOBEPXHOCTU OMo-
Pbl— YMEHbLUEHNSI KOMIMYECTBA NasnbleB, AOCTUTAKWMX MOYBbLI, YNpO-

14. ApXeonTepuKC M ero oTneyaTok Ha KamHe (cresa).
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15. 3Bosiouus nowaau.

YeHUs MO3BOHOYHMKA, YTO CMOCO6CTBOBANO ObICTpOMY bery. VM3ameHe-
HWe xapaKTepa MWLM NOBANANO Ha 06pa3oBaHWe CKiafgyaTbiX 3y60B.
B pesynbTate npousowna molwHas MepecTpoiika opraHuMama 3Tux
YXUBOTHbIX.

HecmoTpsi Ha OrpoOMHYK HeMoMHOTY, MafeoHTONOrn4Yeckas neTo-
nnucb, JONONHSEMas AaHHbIMW CPaBHUTENbHOW aHaTOMWW U 3MBpPMO-
Nnoruy, no3BOMsSeT $CHO MpeAacTaBUTb O06WYH KapTUHY pasBUTKA
XW3HW Ha 3emne. Mo Mepe nepexoja OT 60Mee APEBHUX 3EMHbIX
CNoeB K HOBbIM HabnwaaeTcs MOCTEMEHHOE MOBbILIEHWE OpraHu3a-
LM XUBOTHbIX W pacTeHW, nocTeneHHoe npubnnxeHne dayH u gnop
K COBPEMEHHbIM.

I. Monb3yscb puUCYHKOM 12, OTBeTbTE Ha BOMPOC, B 4eM BblpaxawTcs cxop- >
CTBO UM pas/MuuMe 3apofbllieli MO3BOHOYHbIX. 2. Kakue [0KaszaTenbCTBa 3BO- "
nlouMN npeacTaBnseT naneoHTonorus? 3. MpuBeAuTe NPUMEPbl COBPEMEHHbIX

U UCKOMAaeMblX MEepPexofHbiX (opM. 4. Kakoe 3HaueHMe WMET WCKOMaeMmble
(hopMbl AN M3y4YeHWs OpraHMYeckoro Mupa? 5. Kakoe 3HaueHue MWMelT Wuc-
cnefoBaHus (uaoreHeTMYecknx psgos? 6. Kak 06bACHWTL Takue (hakTbl: Yropb
06uTaeT B pekax, HO ANAs MeTaHUs WKPbl WAET B MOPE; /I0COCh MeueT UKpYy B
pekax, xoTa 06uUTaeT B Mope?

Il. Cuctema pacTeHUin 1N XKMBOTHbIX —
oToOparkeHue 3BOSIOLUMN

[aHHble cucTeMaTUKyM MCNONL3YIOT A4 [OKa3aTenbCcTBa 3BOMIO-
UMK, TaK KakK OHW YCTaHaB/MBAKOT POACTBO MeXAY TaKCOHaMW.

3BOMOLMA XKM3HM Ha 3emje OCYLLeCTBASAETCA MWUKPO- U Makpo-
3BO/OLMOHHBLIMU MpoOLieCCaMU B WX eAUHCTBE. Ponb OTAEMbHbIX BU-
[0B B 3BOMIOLUM BbIIBASAETCA WMCTOPUYECKM, B 06pasoBaHMM BbICLLIMX
cucTeMaTMyecKux rpynn, MOAy4YMBLUMX OT HUX Havano.

CuctemaTnyeckme rpynnbl. B HacToswiee BpeMs OpraHuM3Mbl pac-
npefendlT N0 rpynnam, WCMNOMb3ys CUCTEMAaTWYecKue KaTeropuu:
Tmn (oTaen — Ans pacteHuit), knacc, otpaa (Mopsagok — Ans pacrte-
HW1), ceMeincTBO, poa, Bug. Ana 0OWUPHBIX CUCTEMATUYECKMX TpymMn
L06aBNAT MPOMEXYTOUYHbIE KAaTeropuu: MoATWNbI, NOAKNAcChl W Ap.
MHOro4ncneHHOCTb CUCTEMATUYECKUX KATeropuii Bbi3blBaeTCA uUpes-
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BblYaiHbIM MHOroo6pasvemM BMAOB W CTPEMJ/IEHWEM YYeHbIX AaTb Ta-
Kyl0 CUCTEMY PpacTUTENbHOrO0 W XMBOTHOFO Mupa, KoTopas oTobpa-
Xana 6bl poACTBEHHblE CBA3U Mexay rpynnamum OpraHuM3MOB.

Cxema 3BOMOLMUM CUCTEMATUUYECKMX Tpynn 9 |HarnffHo noKasbl-
BaeT 0b6pas3oBaHMe M3 BUAOB BbICLUMX CUCTeMaTuyeckmx rpynn. OHa
oTOo6paxaeT MOCTEMEHHOE PaCXOXAeHWe BUAO0B, WUMEKOLWUX 06LWmnX
NpegkoB, M pPoACTBO BUAOB MexXAy COOGOW.

Kaxpas BbiClas cucTeMaTUyeckas rpynna, HauymHas OT poAa,
00befMHAET TPYNMbl, CTOSILIME MO PAHTy HWXE U UMeKLne obuiero
npegka. Pog obbegmHAeT BuAbl, MpoM3oWewne oT OAHOMO Mpejka u
oKasaBluuecs B pe3ynbTaTe 60pbObl 3a CyLLeCTBOBaHWE U €CTECTBEH-
HOro ot6opa CMOCOGHbLIMK CYLL,ECTBOBATb M YCMEWHO PasMHOXAaTbCH
B Pas/MUHbIX reorpauueckmx n 3KOMOTMUYECKUX YCMOBUSX.

Mpu3Haku (KpUTEpMM), HA OCHOBAHUWM KOTOPbIX 6AM3KME BUAbI
06beANHAIOTCA B POAbl, XOPOLIO BUAHbI Ha Mpumepe LapBUHOBCKUX
BbOpKOB (€. 14). Ha [anamarocckux OCTpPOBax BbIOPKWU MpeacTas-
NeHbl TPEMA poAamu: 3eM/sAHbIO, APEBECHble W CNaBKOBble. 3eMASAHbIE
BbIOPKM THE34ATCA B 3aCyLUMBON 30HE M KOPMATCA 60/SbLUE YacTbio
Ha OTKPbITbIX MecTax; [LpPEeBECHble FHe3AATCA B 3acCyLU/IMBON 30HE U
NUTalOTCA Ha [EepeBbsX; C/MaBKOBbIe 3aHUMAaKOT pasHble MecToobuTa-
HWsA. [NaBHbIA NpU3HaK, N0 KOTOPOMY pasnnyaloT BuAbl BbHOPKOB,—
CTPOEHME K/0BA, TECHO CBA3aHHOE C OCOOEHHOCTAMU NuTaHMa 16
Ha uBeTKax KakTyca MNUTAeTCA KaKTYyCOBbI 3eM/SHON BbIOPOK, Y

16. BblopKwu.
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Y BOAHbIX MO3BOHOYHbIX Yy POOWNX MMEKOMUTAIO L NX

Cymuyatblii KpoT

17. KoHBepreHuus.

KOTOPOro ANWHHBIA KB W paclliensieHHbli S3blK. Y 601bWOro 3eM-
NSHOTO BbMOPKA TOMCTbIA MAaCCUBHbI/ KB, OTAUYHO CMpPaBNsAto-
WMiAca ¢ KPYNHbIMW CeMeHamu. [STNOBbIA APEBECHbI BbOPOK No-
NYy4Un CBOE Has3BaHMe 3a MpsMOW, Kak Yy AATAa, KB, KOTOPbLIM
OH [ON6GMT APEeBECHYI KOpy, NMofi3as BBEPX W BHWU3 Mo cTBONY. OTCYyT-
CTBME [/IMHHOIO f3blka OH BOCMOMHAET KaKTYCOBOW WIMoi unm Be-
TOYKOW, YyAepXuBas ee B K/IOBE U BblIKOBbIPWBAS HACEKOMbIX W3
OTBEPCTMS B KOpPe, KOTOpPOe BblA0n6un. Bce BuAbl AapBMHOBCKUX
BbIOPKOB HE CKPeLLMBAlOTCS; HEKOTOpble BUAbl 06pa3ytoT NOABUAbI —
3HauMT, BMAOOGpasoBaHME MNpojo/KaeTcs. Bce Buabl  BbIOPKOB
npousownn oT OAHOro MCXOAHOro BUAA.

Ecnn ycnosus cyw,ecTBOBaHMS W HanpaBfieHWe [eliCTBMSA eCcTecT-
BEHHOT0 0T60pa CXOAHbl Y >XMBOTHbIX Pa3MUYHbIX CUCTEMATUYECKUX
rpynn, To B MNpoOLECCE MaKpO3BOMKOLWMM OHWM WHOrAa npuobpeTaroT
CXOAHble NpucnocobneHnss K cpefe o06WUTaHMA. IDTOT npouecc mno-
NYUYUN Has3BaHME CXO>KAeHWs Npu3HakoB (KOHBepreHuuu). Hanpuwmep,
nepefHUe potoLLMe KOHEYHOCTM KpoTa WM MefBEAKW OYEHb CXOfHBI,
XOTSl 3TV XXWBOTHble OTHOCATCA K pasHbiM Tunam. CUAbHO Hanomwu-
HaloT Apyr gpyra no cgopme Tena KMTO06pasHble W PbiObl, CXOAHbI
KOHEYHOCTM Y NNaBarLiMX XUBOTHbIX, OTHOCALLMXCS K pasHbIM Knac-
caM. CxXofHbiMK GbIBAlOT U HU3NONOrMYECKME 0COBeHHOCTM. Hakonne-
HWe Xupa Yy NacTOHOrMX W KUTOOBpas3HbIX — pe3ynbTaT ecTecTBEH-
Horo otbopa B YC/IOBMAX BOLHOW Cpefnbl.

CxoXfaeHne NpU3HAKOB B npefenax [anekux CUCTEMATUUYECKUX
rpynn (TUNOB, KNacCcoB) OOBACHAETCA TONbKO [eNCTBMEM CXOAHbIX
YCNOBUIA CyLLecTBOBAHMNA Ha Te4yeHWe ecTecTBeHHoro otbopa 17] .
Y cpaBHUTENbHO GAN3KOPOACTBEHHbIX XXWBOTHbLIX BAUSET ele U efunH-
CTBO WX MPOUCXOXAEHMUS, KOTOPOe KaK Obl 06/1eryaeT BO3HWKHOBEHWE
CXOfHbIX HacNeACTBEHHbIX W3MeHeHWA. IMEHHO NO3TOMY OHM HabnNio-
JalTca valle B npedenax OfHOrO U TOTO Xe KJacca.

MprHUMNbI COBPEMEHHOIN Knaccupukauumn. NckyccTBeHHas cucTe-
Ma CcTpounacb Ha HEeMHOTMX MPOU3BONMbHO B3ATbIX MPU3HaKaXx.
(BcnomHuTe Knaccugumkauuo pacteHuin JInHHes.) MonbiTkM co3fathb
eCTECTBEHHYIO CUCTeMY [0 JapBMHA He MOrAM 6biTb YCMEWHbIMU,
TaK KaK HaTypanucTbl WCKann B Heli 0TOOpaxeHune nopsgka, AKo6bl
YyCTaHOB/IEHHOrO B MpMpPOAe TBOPLOM, a He POACTBO BMAOB.
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B HacToAlwee Bpems npu Knaccu@ukauum OpraHnu3MoB YYWUTbI-
BalOT MPM3HaKM POACTBA BMAOB KaK C HbIHE XXMWBYWMMU, TaK U C
BbIMepWUMHU. TprM3HaKM NpUCnOCcO6/eHHOCTM pasHbIX BUAOB MOTyT
6bITb BeCbMa CXOAHbIMWU, HO OKa3aTbCA Pe3ynbTaTOM CXOAHbLIX YCNO-
BUI CyllecTBOBaHWA, a He 06Wero mnpoucxoxgeHus. Hanpuwmep,
JenbMUH 1 akyna BHELIHe MOX0XW, XOTA N0 NPOUCXOXAEHUIO Aaneku
Apyr ot Apyra.

Onpepfenss MeCTO XWBOTHOFO WM PacTeHWA B CUCTEME, YUUTbI-
BalOT COBOKYMHOCTb €ro MPM3HaKoB B pa3/IMYHOM BO3pacTe.

B coBpemeHHOI cucTeMe BWAbl pacnpejensdAldT Mo rpynnam Ha
OCHOBe CBSi3eli MeXAy HMMK MO MPOMCXOXAEHMKO, 4TO oTobGpaxaeT
cam x0f 3BonuMn. B3aMMOOTHOLEHNS MEXAY OCHOBHbIMU Fpynnamm
COBPEMEHHbIX OpPraHW3MOB, C/IOXMBLUMECA B MPOLECCE 3BOMKOLMM,
npeacTaBnAlT nogobue BeTBei Moryyero pepesa. PopocnoBHoe
LPEBO B LENOM W ero BeTB/eHUE OTYET/IMBO BbIABASAKT 00WMIA Xa-
pakTep MakpO3BOMIOLMMW: MOLHATME 06l OopraHuM3aLum XUBbIX Cy-
WECTB OT MeHee C/MOXHbIX K 60/ee CMOXHbIM, AVWBEPreHTHbIA W Npu-
crnocobuTencHbIn xog 3sontoumn. CoBpeMeHHas cucTema, B OTMYMe
OT [0AapBUHOBCKOW WCKYCCTBEHHOI, MOKa3biBaeT 60MblIYID WK
MEHbLUYIO CTeneHb pOACTBa BMAOB, OObEAMHSEMbIX B OLWH PoOg,
poOAoOB — B OfHO CEMENCTBO M T. 4. TeM He MeHee OHa elwe He co-
BEPLUEHHA, TaK KaK MPOMCXOXAEHME HEKOTOPbIX FPYMM HE BbISCHEHO.

B COBpeMeHHOl cucTemMaTUKe LIUPOKO WCMOMb3YHT [aHHble O
CXOACTBE MM pasNnyMy XPOMOCOMHOrO anmapara BWAOB, YTO 4acTo
MOMOraeT BbIICHEHUH POACTBEHHbIX OTHOLIEHUA MeXAy cuctemaTu-
yeckumu rpynnamun (c. 17).

9 1. Mo pucyHKy 9 pa3GepuTe, Kak uaeT o6pasoBaHue U3 BWAOB, POSOB BbICLIMX

cucTeMaTuuecknx rpynn. OTMeTbTe BWAbl, pogbl, 6onee 61u3kue’ u Gonee fAa-
NeKue B POACTBEHHOM OTHOLUEHMW. 2. TpuBefuTe MNPUMeEpPbl CXOXAEHUS MpuU3-
HakKoB W 0GBACHUTE MPUUMHBLI 3TOFO SIBNEHUS.

12. [naBHble Hanpas/ieHUA 3BO/HOLUN
opraHu4eckoro mupa

Pa3BuTMe XMBOA MPUPOAbI LWAO OT HM3WMX (POPM K BbICLUMM, OT
MPOCTOr0 K CNOXHOMY W MMENO MPOrpeccuBHbI xapakTep. Hapsagy ¢
3TM MPOMCXOLMN0 MPUCNOCO6/IEHNE BUAOB K KOHKPETHLIM YCNO0BUSIM
XKUW3HW, OCyllecTBAAnacb WX chneunanusauumsa. Hanpumep, cTpoeHume
M NoBefeHMe AATNa CMOCOOCTBYHOT J0OLIBAHMIO UM HACEKOMbIX WU3-MOJ
Kopbl fepeBbeB. Yepenaxu, 3Men, KPOTbl TAKXe UMEKT MHOTOYUC/EH-
Hble nNpMcnoco6neHns K cBoeobpasHON XU3HEHHOW 06CTaHOBKE.

Lns NOHUMaHMS MCTOPMYECKOTO PasBUTMA OPraHU4Yeckoro mwupa
B&)XHO OMpeaenuTb rNaBHble ANHWMM 3BonoLMK. B paspaboTky npo-
61eMbl HanpaBfieHWIA 3BOMOLMUN 3HAYMTENbHbLIA BKa[ BHECAN KPyn-
Hble coBeTckue yyeHble A. H. Cesepuos, . N. WmanbrayseH. OHuK
YCTAHOBW/W, YTO FNaBHbIE HaNpaBAeHWA 3BONIOLMM COCTaBAAKT apo-
Mopto3bl, namoaganTauuu n LereHepaunm.
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Apomopo3 npeacTaBnseT coboii Takme 3BOMKOLMOHHbIE W3Me-
HEHMA, KOTOpble BeAYT K 0OLieMYy MOAbEMY OpraHu3aluu, nosbILAKT
WHTEHCUBHOCTb >KW3HEAEATENbHOCTMW, HO He ABAATCA Y3KUMWU Npu-
CNOCO6NEHMAMU K PE3KO OrpaHWyeHHbIM YCNOBUAM CyLLeCTBOBaHMS.

Apomopo3 faeT 3HauMTeNbHble npuemyliecTsa B 6opbbe 3a
CyLLecTBOBaHME W AenaeT BO3MOXHbLIM Mepexod B HOBYH cpegy 06u-
TaHWA, CNOCO6CTBYET NOBbILIEHNIO BbKMBAEMOCTU U CHUXXEHWIO CMEpPT-
HOCTU B nonynauuu. Tpu BbICOKOW POXAAEMOCTW W HU3KON CMepT-
HOCTU YMCNEeHHOCTb 0cobell B nomynauuMM BO3pacTaeT, pacliupseTcs
ee apean, 06pasyloTca HOBble NONYNALMM, YCKOPAeTCa (hOpMMpPOBaHue
HOBbIX BWAOB, T. €. NPOUCXOAMT 6GMONOrMYeckuin nporpecc. Tak,
YCNOXHEHNE CTPOEHUs APEBHUX 3eMHOBOAHbLIX MO CPaBHEHWIO C pbl-
6amm cnocob6cTBOBaANO BCTYM/IEHWIO 3€MHOBOAHLIX Ha MNyTb 6Mon0Orn-
4ecKoro nporpecca.

Manoagantaumnsa. MpguoaganTauma npeacTasiseT coboii mMenkue
3BOMIIOLMOHHbIE U3MEHEHUSA, KOTOpbIe CNOCO6CTBYIOT NPMCNOCO6NEHMIO
K OnpefeneHHbIM YCNOBUAM cpedbl 06uTaHusa (4YacTHble npucnocobne-
HKUA). B NpoTMBONOMOXHOCTL apoMOpdho3y manmoaganTauus He conpo-
BOXJAAETCA W3MEHEeHWSMW OCHOBHbIX YepT oOpraHu3auuu, obwum
MOABEMOM €e YPOBHA W WHTEHCUBHOCTU XWU3HELEeATeNbHOCTU opra-
HM3MOB. Hanpumep, B 3acyLll/nBble U Xapkue Nepuobl Y HEKOTOPbIX
3eMHOBOJHbIX Ha OCHOBE HACMeACTBEHHbIX W3MEHEHWA B npouecce
60pbbbl 3a CyL,ECTBOBaHME W €CTECTBEHHOro 0Tbopa BbipaboTanmchb
YyacTHble NPMUCNOCO6NEHNA K OMpefenieHHbIM W OrpaHWYeHHbIM MeCTo-
obuTaHnasM — B 60n0Tax M TOMAX. HMKAKOro MOBbILEHUA YPOBHSA
opraHu3auun y 3eMHOBOAHbLIX MPWM 3TOM He npom3owno. CoBpemeH-
Hble ampubun — NATYLW KN, TPUTOHbI — XOPOLLO MPUCMOCO6MEHbI K
YCNOBUAM CYLLECTBOBAHMUA B MEJKMX BOAOEMax W CWUAbHO YyBAax-
HEHHbIX MecTax CyLlW.

Mpucnoco6neHnsa NPUAOHHBIX Pbl6 — KaM6anoBbIX, CKaTOB K XXU3-
HW Ha fgHe (ynnouwieHWe Tena, OKpacka MOA4 LBET rpyHTa) npeg-
CTaBNAT C060M TUNUYHbIE MPUMMEPbl MAMOoaganTauuu.

3almnTHasa okpacka faeT XOPOLMA npumep MPUCMOCOGEHUS XN-
BOTHbIX K ONpejefeHHbIM YCMO0BUAM CYLLEeCTBOBaHWA, He CBA3aHHOIO
C MNOBbILEHWEM OpraHu3auuu.

MpruMmepamn uguoaganTaumm y pacTeHUin MOTyT CAY>XWUTb MHOrO-
obpa3Hble nNpucnocobneHnss LUBeTKa K MNepPeKPecTHOMY OMbIIEHUIO
BETPOM U HACEKOMbIMW, MPUCNOCOBNeHNS MI0LOB U CEMSH K pacceli
BaHWIO, NPMCNOCOBNeHNS NUCTbEB K YMEHbLLUEHWNIO UCMapeHus.

OO6bIY4HO MenKue cucTemMaTuyeckue rpynnbl — BUAbI, POAbl, Cce-
MelicTBa — B MpOLEcCce 3BO/OUMM BO3HMKAOT nNyTeM upuoaganTa-
um AH e« Vonoagantaunmsa TakXe MPUBOAUT K YBE/IMYEHUIO YUC-
NeHHOCTU BUAa, pPaclIMPeHUIO apeana, YCKOpeHWo BMAo06pa3oBaHus,
T. €. K 61MONOrMyeckomy nporpeccy.

O6uwan pgereHepauus. [ereHepauns npeacTasnseT co60il 3BONIO-
LWOHHbIEe M3MEHEHWs, KOTOpble BefyT K YNPOLLEHMIO OpraHusaluu.
OHM 06bIYHO COMPOBOXAAKTCA WCYE3HOBEHMEM psjfa OpraHos, Mo-
TepABLWINX CBOE 6MONOrMYECKOe 3HAYeHMe.
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18. Mpumepsbl nanoagantaymnn.

[ereHepauma 4acTo cBfA3aHa C MEPEXOAOM K CUAAYEMY WK
napasMTu4yeckomy 06pasy XWU3HW. YNPOLWEHWE OpraHM3auun 06bIYHO
COMpPOBOX/JaeTCA BO3HWKHOBEHUEM Pa3fINYHbIX MPUCMIOCOBNEHUA K
cneun@uUYecKMM YCnoBUAM XWU3HUW. Y CBMHOrO LEMHA, NeHTeua LWupo-
KOr0 W APYrMx 4epBeil  MapasuTOB Ye/I0BEKa — HET KULLEYHMKA,
cnabo pasBMTa HepBHafA CUCTemMa, NOYTM OTCYTCTBYET CMOCOBHOCTb
K CamOCTOATE/IbHOMY MepeaBVKeHU0. Hapsagy ¢ ynpolieHueMm opra-
HU3aLUW 3TW XKUBOTHble 06/1aJal0T MPUCOCKaMyW U KPrOUKamu, Mpu
MOMOLLM KOTOPbIX LepXKaTcA Ha CTeHKax KuLe4yHWKa CBOEro X03fMHa.
OHM MMET TaKXe CUIbHO Pa3BMTbIe OpraHbl PasMHOXEHWA U OT/W-
yalTcs OrpoOMHON MAOLOBMTOCTHHD, 4YTO 06ecneumBaeT COXpaHeHue
BUAA W POCT €ro YMCNEHHOCTHU.

MoBunuka, nNapasMTMpyloLLas Ha K/eBepe, XMene W Apyrux pac-
TEHMAX, JIMWIEHA [NaBHOrO OpraHa — nUcTa, a BMECTO KOpPHEWh Yy
Hee o0Opa3yloTca Ha cTebne MPUCOCKM, KOTOPbIMW OHa BbiCacbliBaeT
nuTaTeNbHble BelecTBa W3 pacTeHUs-xo3amHa. CnefoBaTenbHO,
obwad pgereHepauuMa He WCKAKO4YaeT MpouBeTaHus Buga. MHorue
rpynnbl NapasvMToB, KakK Mbl 3TO TO/IbKO 4YTO BWAEIM Ha MpUMeEpe
NEHTOYHBIX 4YepBel, MPOLBETalOT, XOTA OpraHuM3auus ux npeTepnes
BaeT 3HAUYMTENbHOE YMpOWeEeHMe. 3HA4YuUT, U [ereHepauus MOXeT
NpMBOAMTbL K BMONOrMYecKoMy nporpeccy.

Takum 06pa3om, 6GMONOTMYECKUIA Nporpecc [OCTMUraeTcs Tpewms
cnocobamu: apoMopgo30M, MavoaganTauuein, gereHepayue.

MHOrne coBpemeHHble BuAbl O0XBayeHbl OGMOMOrMYEeCcKMM nporpec-
com. Ewe cTo net Hasajg rpaHmua pacnpocTpaHeHWsa 3aiua-pycaka
Ha ceBepe J0X0AuNa 40 NAUHWMKM JleHUHrpag— KasaHb, a K BOCTOKY —
[0 pekn Ypan. B HacTosilee Bpems OH pacnpoCTpaHuM/CA Ha CeBepe
00 CpegHein Kapenunm mn Ha BocTOke — go OMmcka. Ceiivac M3BECTHO
okono 20 ero noasuaoB. Hemartogbl (Kpyrnble 4YepBu), cpefu KOTO-
PbIX MHOFO NapasvTOB PacCTeHWi, >XXMBOTHbIX W Yes0BeKa, 3aCenstT
B HacTosillee Bpems BCK MOYBY, MOpPS, OKeaHbl W MpPecHble BOAOEMbI.

B npupoge, ofHako, Habnwgaetcs n 6uonornyeckuii perpecc. OH
XapakTepuayeTca 4YepTamu, MPOTUBOMOJIOXKHBLIMA OGUONOTMYECKOMY
MpPOrpeccy: YMeHblUeHUeM 4ucna ocobeid; CyeHMeM apeana; yMeHb-
LWeHWeM 4ucna BUAOB, Monynauwin. B uTore OH 4acTto BefeT K Bbl-
MUPaHMIO BUAOB.
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19. Cxema COOTHOLIEHUA MexXay apomopdo3oM, uanoagantalumern n gereHepauuen
(no A. H. CeBepuoBy).

3 MHOrOYMCNEHHbIX BETBEN LPEBHEMLUMX 3eMHOBOAHbIX OCTanuCh
TONbKO Te, KOTOPble NOBeNM K 06pa3oBaHUIO COBPEMEHHbIX KNaccoB
3eMHOBOJHbIX W MpecMmbikarolwmxea. Wcyesnn [peBHMWE nNanopoT-
HUKOO6pasHbie W MHOrMe ApYrue rpynnbl PacTeHWid W XWUBOTHBIX.

C nosBfeHWeM 4YenoBekKa MPUYMHLI GMONOTrMYECKOro Mporpecca u
6M0NIOrMYECKOro perpecca 4acTo CBfi3aHbl C W3MEHEHMSIMU, KOTOpble
OH BHOCUT B NaHAwadTel 3emMau, Hapyllas CBSiI3W >KMBbIX CYLLECTB
CO Cpefoii, CNOXMBLUMECSH B MpoLecce 3BONOLUN.

[eATenbHOCTb YesoBeKa SBNAAETCA MOLHbIM (haKkTOpoM 6uonoru-
YecKOoro mporpecca OLHUX BWAOB, HEPELKO BPeAHbIX ANA Hero, u
610N0rnYecKoro perpecca Apyrux, Hy>XHbIX W MOfe3HbIX emy. Bcnom-
HWUTE MOSBMAEHWE MHOTMX BWUJOB HACEKOMbIX, YCTONUMBBIX K A40XUMU-
Katam, 60/Ie3HETBOPHbIX MMWKPOOOB, YCTOWYMBbLIX MPOTMB J1EKAPCTB,
OypHOe pa3BMTME CUHEe-3efIeHbIX BOLOPOCNEN B CTOYHbIX Bogax. Bu-
HON BCEMY 3TOMY [efiTe/bHOCTb 4YenoBeka. [pu noceBax U mocafkax
OH BTOpraeTcs B >XXMBYI MNpPUPOAY, YHUYTOXaeT Ha 60ofbwiux Mac-
CMBax Be/NKOe MHOroob6pasve AWKUX NOMynAuWiA, 3ameHsas WX He-
MHOTMMW UCKYCCTBEHHbIMU.

YcuneHHoe uUCTpe6nieHne 4YeNOBEKOM MHOIMX BUAOB BeAeT UX K
6uonoruyeckomy perpeccy. buonorunyeckuii perpecc Bcerga rposut
BbIMMpaHWeM. BOT nouemy MeponpusTUAMKW N0 OXpPaHe Mpuposbl
BaXHO He TO/IbKO CAEpXWBaTb, HO WM Mpeaynpexjatb ero. B xo3aii-
CTBEHHOW [eATeNbHOCTM W B MEeAWLUMHE 4Ye/I0BEKY He0BXO0AMMO Yuu-
TbiBaTb OMOMOrMYECKniA nporpecc u 6MoONOrMYeckuii perpecc.

COOTHOLLEHNe pa3MyHbIX NyTeld 3sonwoumn. [lyTu 3BOAKOLMM
KPYNHbIX CUCTEMaTMYecKux rpynn (Hanpumep, TWMOB U K/accoB)
OYeHb CMOXHbI. B mpouecce dunoreHesa NpouMcxoamna CMeHa OfHOro
MyTU 3BOOLMMN LPYTUM.

B 3BonouMM pasnnyHbIX TPYNM XWBbIX OPraHW3mMoB apoMopgo3
MPOMCXOAUT 3HAYUTENLHO pexe, YeM wuunoaganTaumnsi,— OH 3HaMme-
HYeT HOBbI/i 3Tan B Pa3BMTUM OPraHUYEcKoro Mupa. .

HoBble, 60/1ee BEICOKOOPraHW30BaHHbIe FPynMbl BO3HUKAKT MyTeM
apomop@osa 1 npu 3TOM 4acTo MepexofAaT B HOBYIO cpedy 06WUTaHuS
(Hanpumep, BbIXO4 XXWMBOTHbIX Ha cywy). [Janee 3BoawUMA NpPoAon-
XKaeTcs yxe nyTem wupvoafjanTtaumu, wHorga pereHepauunm 19
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Kaxablii apoMopdo3 OTKPbIBAET HOBble BO3MOXHOCTW ANf UAMO-
aflanTauumn, Kotopas obGecneumBaeT 60/ee MOMHOE 3aceneHue Cpebl
Gnarogaps 3axBaTy B Heil pasnUuHbIX MeCTOOOGWUTaHMIA Ge3 MoBbile-
HUS YPOBHA OpraHusaluu.

9 1 Ha30BUTe OCHOBHble HamnpaBfieHWUs 3BOAOLUMM. 2. YTO npepcTaBnseT coboi

apomopo3, namoagantayusa, gereHepayua? 3. Kakue HanpasieHUs 3BONOLUK

BeAyT K Buonoruyeckomy nporpeccy, 6uonoruyeckomy perpeccy? 4. MNpusegute
npumepbl 61MONOrMYecKoro nporpecca u 6MONOrMYecKoro perpecca.

13. Victopua pasBuUTUA XXU3HU Ha 3emMiie

VcTopmio 3eMnM 1 XXU3HM Ha Heli y4yeHble pa3buBatoT Ha onpe-
[eNeHHble MPOMEXYTKN BPEMEHW — 3pbl, KOTOpPble MOAPa3fensT Ha
nepuogbl. lMpouecc pasBUTUA XU3HU Ha 3emne MpeAcTaBfieH B reo-
XPOHO/IOTMYeCcKOn Tabnuue.

Pe3ynbTaTbl UCCNefOBaHWiA, NoMydyaemble B Pa3fiMyHbIX 061acTaX
6ronornyeckoii Hayku, SONOMHAT Apyr Agpyra. OHWM NO3BOAAIOT Mpo-
cnefuTb, Kakum Obll OpraHMyeckuili. MUp B OTAaNeHHble 3pbl U ne-
pvoAbl, B KaKWxX HanpaBfeHUsSX MNPOUCXOAUN0 €ero pas3BuTue, MoKa
OH He npuobpen COBPeMeHHbI BUL (CM. (opsaubl).

Haykoli yCTaHOBMEHO, 4YTO >XM3Hb BO3HWKNA B OKeaHe OKO/O
3,5 mnpa. net Hasag 20 . Bce nepsble 3Tanbl pasBUTUA >KU3HM
nNpoTeKkann B BOAHOW CTUXUW. BbIXOA4 OpraHM3MOB Ha cywy ocy-
LecTenaca npuMepHo 2—2,5 mapga. net Hasaf. OTOMy cnocobCTBO-
BaN BaXHbIi apomopo3 Yy pacTeHUin — obpas3oBaHue OPraHoB WU
TKaHei, 4To UMeNo pewlakulee 3Ha4YeHWe B 3BOIKOLMU PacTUTENbHOIO
mupa. (B reoxpoHonornyeckoir Tabnuue Haingute BpemMsA Bbixoga
pacTeHWn Ha Cylly W UX HasBaHue.)

B ycnoBusix Ha3emMHOro CyL,eCTBOBaHWS pacTeHWi [JanbHelllee
pasBMTME pPacTUTEeNbHOro Mupa Obl10 CBA3AHO C APYTUM  KPYMHbIM
apoMop(o30M — Nepexo oM OT Pa3MHOXEeHUs cnopaMu K pasmMHOXe-
HUO cemeHamu. (Haligute B Tabnuue 3apy w nepuog, a Takxke Ha-
3BaHUSA PacTeHWiA, KOTOPble Mepewnn K PasMHOXEHWIKO CeMeHaMmu.)
[onocemMeHHble pacTeHMA AOCTUI/IM 3HAYMTENbHOTO PasBUTUSA B KOHLE
Nasie030iiCKO 3pbl B NepMCKOM nepuoge. MOCMOACTBO TOMOCEMEHHbIX
B Ha3eMHOI (h/lope OTHOCUTCA K MEpBOW MOMOBMHE ME3030MCKON 3pbl,
0COGEHHO K lOpCKOMY nepuogy. Ha cMeHy rosocemMeHHbIM B pesyfib-
TaTe HOBbIX apoMOpP(030B MPUXOAAT MOKPbITOCEMEHHbIE pacTeHWS.
(BcnomHmnTe 13 pasgena «PacTeHus», K YeMy CBOAATCA OCHOBHble pas3-
ANUNA MEeXAY TONOCEMEHHbIMU W MOKPLITOCEMEHHBLIMU PacTEHUAMM, U
Ha30BUTe OCHOBHble apoMOpP(O3bl Y MOKPbITOCEMEHHbIX.) [1OKPbITO-
CEMEHHbIE CTAHOBATCS TFOCMOACTBYHOWMMM Ha 3eme, MPUCIOCcobneH-
HbIMA K CaMbIM Pa3IMYHbIM YCNOBUAM CYLLECTBOBAaHUSA.

MHOrouncneHHble apomMopdo3bl OTMEYEHbI U B 3BOMKOLMW XXUBOT-
HbiX. MHOrMe n3 HMX OblAM CBA3aHbI C MEPEXOfOM K Ha3eMHOMY
cyuiecTBoBaHMio. Tak, KpymHbIM apoMopo30M nNpu nepexoge Ha
Cylwy SIBUIOCb Pa3BUTWE BHYTPEHHEro OMNJ0AOTBOPEHWMA W paf npu-
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cnocobneHnii K pasBUTUIO 3apofbllia B fiille Ha cywe. (BcnomHute
0COBEHHOCTI Pa3MHOXEHWA 3eMHOBO/AHbLIX, MPecMbiKaloumxca. Haii-
anTe B Tabnuue Bpems WX MOSIBNEHUS Ha 3emne.)

MTyubl U MNEKONMTalOLWMe 3aHSAAN TOCMOACTBYHOLLEE MOMOXEHWE
CPpeAn Ha3eMHbIX MO3BOHOYHbLIX. [l1OCTOAHHAA TemnepaTypa Tefna
M0O3BOAUAA UM BbDKWUTb B YCNOBUAX ONEAEHEHUS U MPOHUKHYTbL Aaneko
B XO/I0AHble CTpaHbl. YcCMewHoMy pasBUTUIO 06enx rpynn cnoco6-
cTBOBaAM apomopgo3bl W uaMoagantauuu, KOTOpble MO3BOAWAN
M/IEKONUTAKOLWMM OCBOUTb Ha3eMHY0, a MTULLAM — BO3AYLUHYO cpefy.

OC06eHHO BaXXHbIMKW apomopdo3aMu B 3BO/OLMM MO3BOHOUHbIX
SBUNOCb Npeo6pa3oBaHe rON0OBHOIO MO3ra, NporpeccUBHOe pasBUTHE
KOpbl 60MbWIMX noAywapuii. Bce 3TO pe3KO MOBLICMAO YPOBEHb
HEPBHOI AeSTENbHOCTM, YCMOXHWUIO CUCTEMY YCNOBHbIX pedieKcoB
M (opM MNOBEAEHWS XXMBOTHbIX B npupoge. OT XXMBOTHbIX MNpPefKOB
apomMoptHas 3BOMOUMA MpuUBEna K BO3HWKHOBEHWIO 4YeNOBeKa.

B aHTponoreHe >XXWBOTHbLIA MUP MPUHMMAET COBPEMEHHbIA 06MMK.

1. Tlo reoXpoHOMOTrMYecKoil Tabnuue NpocnefuTe 3a W3MEHEHUSMMW pacTeHwuii
M XMBOTHbIX B MPOLECCE WCTOPUYECKOTo pasBuUTWA. 2. Ha3oBuTe apomMoptosbl,
KOTOpble 06YCNOBMAM NOSIBNiEHME 3eMHOBOAHLIX U MNpecMblkawowmxcs, 3. Ha-
30BUTE apoMopo3bl, KOTOpble 06YCNOBWAM MOSBNEHUE TONOCEMEHHbIX U
MOKPbITOCEMEHHbIX.

/ par 1

y * 4 n -
/ ¢ -4
A

20. TopBopHble «cafbl» B OKeaHe (Mpumep uauoagantauum).
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3psbl
HasBaHWe W NPOLOMKNTENb- Bo3pacT
HOCTb (B M/H. NeT) (B MAH. neT)

KaliHo3oiickas  (HOBOM 67
XXU3HU), 67

Mesosoiickaa  (cpegHei 230
XKU3HK), 163

Maneo3oiickas  (gpeBHel Bo3moxHO,
XXU3HK), 340 '570

MpoTepo3oiickas (paHHel 2700
>KU3HK), cBbiwe 2000

Apxeiickasa (camas Apes- Bo3MOXHO,
HAs8 B uctopuu 3emnu), >3500

okono 1000

Pa3BuTue opraHnyeckoro mupa

["feoxpoHonoruyeckas

Mepuogbl
N UX NPOAO/HKNTENBbHOCTb
(B MfH. ner)

AHTponoreH, 1,5

HeoreH, 23,5

ManeoreH, 42

Menogoii, 70

HOpckuid, 58

Tpwnacosblii. 35

Mepmckuid, 55

KameHHOyronbHbIi, 75—65

[LesoHckuii, 60

Cunypuiickuii, 30

OppoBurKckuii, 60
Kem6puiicknii, 70
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Tabnuua*

XXMBOTHbIA N pacTUTeNbHbI MUp

MosiBNeHMe W pasBuTMe uenoBeka. YXMBOTHbIA WM PacTUTENbHbIA MUP MPUHAN
COBPEMEHHbI 061K

[focnofcTBO MNeKonuTarLinx, NTuL,

MosBneHWe XBOCTaTbiX NeMypoB, [AONTONATOB, MO34Hee — MapanuTeKkoBs, Apuo-
MUTEKOB. BYpHbI paclBeT HaceKoMbix. [MpofonxaeTcs BbIMUpaHUE KPYMHbIX Mpe-
CMbIKAIOLWMXCS. Mcue3aloT MHOTMe Tpynnbl FO/O0BOHOTMX MOJI/IOCKOB. [0cnoAcTBO
MOKPbITOCEMEHHbIX PacTeHwi

[MosBNeHne BbICWIMX MAEKOMUTAKOWMUX W HACTOAWMX NTUL, XOTA W 3y6aCTbIe

NTULbI ele pacnpocTpaHeHbl. Mpeo6nafaloT KOCTUCTbIe Pbi6bl. COKpalleHne na-
MOPOTHUKOB W TO/IOCEMEHHbIX. [MOSIBNEHUE W pacnpocTpaHeHUe MOKPbITOCEMEHHBbIX.

OCMOACTBO NpecMblkatowmxcs. lMosBneHne apxeonTepukca. [MpouBeTaHue rono-
BOHOTMX MOMMIOCKOB. [OCMOACTBO FOJ0CEMEHHbIX

Hauvano pacuyseTa npecmblKalowWwmxca. lMosBneHne nNepsBbiX MAEKONUTAKOLWMX, Ha-
CTOAWNX KOCTUCTLIX pbl6

BbicTpoe pas3suTMe MNpecMblKaroLwmxca. Bo3HUKHOBeHMe 3Bep03y6b|x npecMblKaro-
wuxca. BbimupaHue Tpl/lﬂ06l/ITOB. Vicye3HoBeHMEe KaMeHHOYroJfibHbIX necosB. bora-
Tas qJnopa F0N10CEMEHHbIX

PacuBeT 3eMHOBOAHbLIX. BO3HWKHOBEHME NeEpPBbIX MpecMmblKalolWwmxcs. lossneHue
neTarwmnx (*)OpM HaCeKOMbIX, MayKoB, CKOPMNWOHOB. 3aMeTHOE YMeHblleHne TPUno-
6uTOB. PacuseTt I'IaI'IOpOTHI/IK006pa3HbIX. [MosBneHne CeMeHHbIX MNanoOPOTHUKOB

PacuBeT LWWUTKOBbIX. [losBNeHMe KucTenepbix pbi6. [osBNeHMe cTerouedanos.
PacnpocTpaHeHMe Ha Cylle BbICLUIMX CMOPOBbIX

MblwHOe pasBUTME KOPannoB, TpUaoGMTOB. TosiBNeHWe 6ecuentocTHbIX M03BO-
HOUHbIX— LUMUTKOBbLIX. BbIX0f pacTeHuit Ha cywy— ncunoputsl. Linpokoe pac-
npocTpaHeHue Bogopochneit

MpolBeTaldT MOpPCKMe 6ecrno3BOHOYHbIE. LLIMpokoe pacnpocTpaHeHue Tpuno6u-
TOB, BOJOpoOCHnei

OpraHnyeckne OCTaTKM pefKn W Mano4vUC/EHHbl, HO OTHOCATCA KO BCeM Tunam
6ecno3BOHOYHbIX. [losiBNeHuE NepBNUYHLIX XOPAOBbIX — NoATMNa 6ect|epeng|x

Cnegpbl XU3HU He3Ha4YnTeNbHbI.

* [eonornuyeckue 3pbl W MepUoAbl yKaszaHbl B Tab6nuue COOTBETCTBEHHO pacrno-
NIOXXEHWIO 3eMHbIX MJACcTOB: MO3[Helllne— HaBepxy, ApeBHelWwne— BHU3Y. MM03ITOMY
uTeHWe TabAULbl HauMHaliTe CHU3Yy — C  apxeiickoii 3pbl — M  MocnesoBaTeNbHO
nepexoAuTe K 6onee MO3AHWM 3paM W MepuUofaM.
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14. [oka3atenibCTBa NPOUCXOXKAEHUA 4esioBeKa
OT >XMBOTHbIX

PassuTue npefcrtaB/ieHWii 0 NPOUCXOXAEHMM YenoBeka. B Havane
XVII B. mosABuNOCbL nepBoe COOOLLEHWE MYTELWECTBEHHWKOB O Yeno-
BEKOOOpa3HbIX 06e3bsiHaX WM O CXOACTBE WX C 4enoBekoMm. B cBoeii
cucteMe XnBOTHOro mupa K. JInHHeld nomectwn 4venoseka B rpynny
npumaToB, BMecTe ¢ nosiyobesbaHamu u obesbaHamu. XK. b. Jlamapk
nepBbIM MKcan, YTO YeNOBEK NpoM3oLwwen oT 06e3bAHON04006HbIX MNpes-
KOB, nepellefWwnX OT fla3aHbs MO LEPEBbAM K XOXAEHWIO Mo 3emie.
HoBblii cnocob nepeaBvXEHWA MpUBEN K BbINPAMEHUIO Tena, OCBO-
O0XAEHNIO PYK W WM3MeHeHWMt cTombl. CTafHblli 06pa3 XM3HKM Cno-
cobCcTBOBAN Pa3BUTUIO peuln.

B kHure «lMpoucxoxpgeHue uvenoseka» (1871) 4. dapsuH yb6eau-
TeNbHO [0Ka3an, 4TO Ye/0BEK MpefcTaBfiseT MNOCNeAHee, BbICOKO-
OpraHn3oBaHHOE 3BEHO B LENU Pa3BUTUSA >KMBbIX CYLLECTB U UMEET
obWwmMx panekux npeakoB C 4YenoBekoobpasHbiMU ob6esbAHamu. OH
OTMeTUN W 3HaYeHUe coumanbHbIX (akTOpPoB B 3BOMIOLMK YesloBeka.
3T1a npobnema 6bina packpbita ®. JHrenscom B paboTe «Ponb Tpyaa
B npouecce npespalieHnsa 06e3bsiHbl B YenoBeka» (1896). B 1o Bpe-
MS Hayka pacnonarana OTHOCUTENbHO CKYAHbIMWA AaHHbIMW 06 WCKO-
naeMblX Mpefkax u4enoseka. [lo3fHee MHOTOYUC/IEHHbIE HAaXOA4KK
0CTaTKOB WX KOCTeid u opyawii Tpyga 6nectauie NOATBEPAWAM crnpa-
BEA/IMBOCTL TEOPUU IHresbca.

O6Lne 4vepTbl CTPOEHUA YefloBeKa W XXMBOTHLIX. YenoBeK OTHO-
CUTCHA K MIEKONUTAalLWMM, TaK Kak MMeeT BCe MPU3HaKW 3TOro Knac-
ca: BHYTpUyTpobOHOe pa3BuTue, Amadparmy, mieyHble Xenesbl, 3y6bl
Tpex pofoB (KOPeHHble, KNbIKW, pe3libl), TPWU CNYXOBble KOCTOYKM B
CpefHemM yxe W YLIHble PakoBWHbLI, BCe CUCTEMbl OpPraHOB YefioBeKa
CXOAHbl C CMCTeEMaMMW OPraHoB MJIEKOMUTAIOLMX.

Y 4enoseka WUMENOTCA PYAWMEHTbI (f1aT. — OCTATOK) W aTaBu3-
Mbl (naT.— OTAaneHHbll NpefoK) — MPU3HAKW, CBONCTBEHHble fane-
KUM rnpegkaMm. PaccmoTpum HekoTopble npumepbl 21 . KonuuK B
CKeJfleTe YeNoBeKa — PYAUMEHT: OH COCTOMUT M3 4YeTblpex (pexe nATwn)
HeLopa3BMTbIX, CPOCLUIMXCA Mexay coboii Mo3BOHKOB. loTepsn CBOe

COBpeMeHHbIi 4enoBEK AOCTUT BblAAKOLWMNXCA YCNEXOB BO BCEX CHEPBX AeATefNb-
HOCTM; OH WMHTEHCMBHO OCBaMBaeT KOCMOC.
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21. PyAVMEHTbI y 4YenoBeke.

Bonocarblii

(<

VoI

22. ATaBU3Mbl y 4esioBekKa.

nepBoHayasbHOE 3HauYeHMe 4YepBeoOpasHblii OTPOCTOK C/IEMOA KMWLLKU
yenoBeka — anneHAMKC, KOTOPbIA Yy MHOrMX MeKonuTalowWwmx npu-
HMMaeT yyacTue B nepesapuvBaHuy nNuwn. Bo BHYTpeHHEM yrny rnasa
COXPaHWUCA PYAUMEHT TPETLEro BeKa, XOPOLO PasBMTOro y NTuL,
npecMblkarowmxcs (21 . Bcero y 4enoBeka HacuUMTbIBAKOT CBbILE
90 pyAUMEHTOB.

BbiBalOT cnyvanm poXAeHWsA fodeli ¢ aTtaBu3Mamm: C XBOCTOM,
rycTbiM BOJIOCAHLIM OKPOBOM Tena, [LOMNOMHUTE/NbHBIMU COCKaMK

22 . Bce 3Ty (hakTbl MOXHO O0OBACHWUTb TOMILKO MPOUCXOXAEHWEM
Yye/ioBeKa OT XUBOTHbIX.

CXOACTBO B pasBUTUM 3apofblLUeil YesioBeKa U XMBOTHbIX. Yeno-
BEK, KakK W >XWBOTHble, HauyMHaeT CBOE pasBMTME C OMNIOAOTBOPEH-
HOro fiua. OHO pfpobuTcsA, 06pasyrdTCA TKaHWM W JaloT Hadvano
opraHam. Mo MHOrMM MpM3HaKaM YefoBeYECKWI 3apofblll MOXO0X Ha
3apobllWn ApYrUX MO3BOHOYHBLIX Y HEro 3aknafblBatoTca XabepHble
Wenn, Kak y 3apogbllia pbl6 23 , cepfue npeacTasnfeT CcobOl
TPy6KYy C NynbCUpYHOLWMMU CTEHKaMW; ecTb Knoaka, Kak y fiiue-
Knagywux. B Bo3pacte 1,5—3 mecaueB y 4e/i0BEYECKOro 3apofbilia
3aMeTHO pa3BUT XBOCTOBOW OTAeN MNO3BOHOYHMKA. MO3r MecsavyHOro
4e/I0BEYECKOr0 3apofbllla COCTOMT W3 MATM MO3rOBbIX My3bIpei,
HanomuHasg Mo3r pbibbl. locTeneHHo 60/blIMe MNOMyLWapus HaABw-
raloTcad Ha Apyrve otgenbl. Ha kope 60nbluMX MOAylWapuin noss-
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23. TpexHegenbHble 3apoAbilin  Yeno- 24. TONOBHOW MO3r YenoBeka,
Beka (BBepxy) n ckata (BHU3Y).

nATca 60po34bl M M3BUNWUHBL  24) |, YBENMYMBAOLLME MOBEPXHOCTb
MO3ra, U OH HaKOHeL, npuobpeTaeT cneuupuyeckne YepTbl CTPOEHMUSA,
npucyLine 4YenoBeky.

CXOACTBO M OT/MYME YesioBeKa M 4enoBeKoobpasHbiX 06e3bsH.
Mo cTpoeHWo 1 (M3NONOTMYECKUM OCOBEHHOCTAM K YenoBeKy 6rmxe
LPYTUX XUBOTHbIX CTOAT YeN0BEKOOOpa3Hble 06e3bAHbLI: LIMMMNAH3E,
ropunfbl, OpaHryTaHbl U 6/11M3KMe K HUM TMG6OHbI 25

UenoBekoob6pa3Hble 06e3bAHbI BO MHOrOM HanoMuHalT 4YenoBeka.
OHW BbIpaXxatT 4YyBCTBA PafoCTW, THEBa, Nevanu, HEeXHO fackawT
feTeHblleli, 3a60TATCA 0 HMX, HaKa3blBalOT 3a HenocnylwaHue. Y HUX
Xopolwas namsTb, BbICOKOpPa3BUTAA BbiCLIasAs HepBHas AeATENbHOCTb.

UenosekoobpasHble 06e3bAHbI CMOCOOHLI WMCMO/b30BaThb Haxopns-
mecs MNOf PYKO npeameTbl Kak npocTeiwme opyausa. OHu obna-
AT TONbKO KOHKPETHbIM MbILIAEHWEM: BOCMPUHMMAIOT BHELUHWIA
MWp Yepes pasfpakeHuns, LeliCTBYIOLIMe HEMOCPEACTBEHHO HA OpraHbl
yyecTB. O606LWaTh, MbICINTL OTBAEYEHHO OT CamuX MNpPeLMeToB, T. e.
MOHATUAMU O HUX, 06e3bfAHbI MOYTU HE CNoco6HbI. (BCnomMHUTE U3
pasfena «XWBOTHbIE» O 4Ye/loBeKOOOpasHbIX 06e3bsiHax.) OHWU MoryT
XOAUTb Ha 3afHWX KOHEYHOCTAX, OMUpascb MpuW 3TOM Ha PYKWU; Ha
nanblax Yy HUX HOITW, a He KOrtu, umeetrcs 12— 13 nap pebep,
5—6 KpecTuoBbIX MO3BOHKOB, Pe3L0B, K/bIKOB U KOPEHHbIX 3y60B
CTONIbKO Xe, CKOMbKO Yy YenoBeka.

B ckenete M BHYTPEHHMX OpraHax 4en0BeKOOOpasHbIX 00e3bfH U
yenoBeka HabnwogaeTcs nopasvMTenbHOe C€xoAcTBo. CTpoeHuWe yxa,
rnas, KOXu YenoBeKa OYEHb CXOLHO CO CTPOEHWEM 3TUX OPraHoB Yy
4yenoBekoobpasHbix 00e3bsH. KpacHble KpOBSiHble KNeTKU 3TUX 06e3b-
fH He paspyLlalTCcs B YeNOBEYECKON KpOBM, KakK 3TO NPOUCXOAMT C
KPOBbIO HM3WNX 06e3bsfH; 4 rpynnbl KPOBW, XapakTepHble LS Ye-
NOBEKa, HaifeHbl W y LWIMMNaH3e, rOpWfibl U OpaHryTaHa; ecTb 06-
Wwue napasuTbl (Hanpumep, TrONOBHas BOLWbL), 06uUiMe 60ONE3HK
(rpunn, ocna, xonepa, 6pKOWHONA TUd M 4p.); 0OHapy>XeHO nopasu-
TeNlbHOe CXOACTBO XPOMOCOMHOro anmnaparta. Bce ato gokasbiBaeT He-
COMHEHHOE POACTBO YesioBeKa M 4enoBeK0oOobpa3HbIX 06e3bsH.

UenoBek XO4MT Ha [BYX HOrax, ero Tefo npucrnocobneHo K nps-
MOXOXJeHN0. OTMeTbTe CXOACTBO M OTAMYME B CKeneTe 00e3bsHbI
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Fopunna

lnmnaxse
25. YenoBekoo6pa3Hble 06e3bsHbI.

N YenoBeka 26 , CpaBHMWB MO3rOBYHO W J/IMLEBYH 4acTu 4Yepena,
MO3BOHOYHWK W ero u3rnb, rpyaHyro Knetky, Tas, PyKu, HOru, ctomy.

O6bem u4enoBeyeckoro mosra okono 1400— 1600 cm3, a y u4eno-
BeKoo6pa3HoW 06e3bAHbl — 600 cm3. MOBEPXHOCTbL KOPbl MOMyLapuii
ro/I0BHOr0 MO3ra y 4efioBeka B cpegHeM paBHa 1250 cm2, y 4enose-
K0o06pa3HOi 06e3bsHbl OHa MpuMepHO B 3,5 pasa MeHblle. Y 4eno-
BEKA CWU/IbHO Pa3BWUTbl MO3roBble 60pP034bl W W3BUAUHLI, TEMEHHbIE,
No6GHbIe W BWUCOYHblE JONAM 26 , C KOTOPbIMU CBfi3aHbl rnaBHenwwme
LEHTPbl BbICLIEA HEpBHOW AeATenbHOCcTU. Moponornyeckne oTAnYmnS
yenoseka OT 4e/0BeKOO6pPasHbIX 00e3bfH BbIPaXeHbl Y 3apofblLleit
W B paHHeM [eTCKOM BO3pacTe He TaK pe3Ko, KakK Yy B3POCAbIX.

CKENETHI
opaHryTtaHa rmé6oHa
MO3r
wMMnaH3se opaHryTaHa

26. CKeneT v rofOBHOW MO3r 4YenoBeKka u yenoBekKoob6pa3HbiX 06e3bsH.
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Kaxgblii 1“3 BMAOB 4enoBeKooOpasHbiXx 06e3bAH OMXKEe K 4e-
NOBEKY MO O4HWM MpM3HaKaM W Jafiblue OT Hero no gpyrum. opunna
6nvXKe K YenoBeky no OOLWMM NPONOPUMAM Tena, CTPOEHWUID KUCTM,
CTOMbl, Ta3a W HEKOTOPbIM ApYyruM ocobeHHocTAM. LLUumnaH3e 60/ib-
e, Yem ropuafia, NOXOAUT Ha YenoBeKa MO CTPOEHUIO uYepena,
pasmMepam KOHEYHOCTeW. Y opaHryTaHa 12 nap pebep, Kak un 'y
yenoseka. 'M6OOH HanOMMHAeT 4enoBeKa CTpoeHuMeM uyepena (crna-
YKEHHOW opMmOIii), NAOCKOW FPyLHOW KNETKON M HEKOTOPbIMU LPYTVMMU
npm3Hakamu. TpyfHO CKa3aTb, Kakas o00e3bfHa CTOMT K YEN0BEKY
6nvKe APYrvMx; MHOTME yyeHble MmofnaralwT, 4To WumnaH3e. Hu ogHa
M3 COBPEMEHHbIX 06e3bfiH He ABMAETCA MPAMbIM NPEAKOM YenoBeka.

Mexay 4efnoBeKOM U 4YenoBeKoo6pasHbIMM 006e3bfSHAMWU ecTb Cy-
LLeCTBEHHblE KayecTBeHHble pa3nuuums. OCHOBY >XW3HW 4enoBeka CO-
CTaBNseT TpPyAoBas [AeATeNbHOCTb B KOJIEKTWMBE, CO3J4aHME U npu-
MEHEHMNE OpyauiA.

UenoBek >uBeT B 06lecTBe M MNOLUYMHAETCA OOLLECTBEHHbIM —
counanbHbiM — 3akoHaMm. OH o6nafjaeT CO3HaHWEM W YneHopasfgenb-
HOW peubto, 6narofaps KOTOpoW ob6uiaeTca C NOAbMU, MepegaeT u
HakannueaeT TPYAOBON onbiT. YUenoBek CnocobeH MbICAUTb OTBJEe-
YeHHO, pa3BuBaTb HaykKum W UCKyccTBa. Pa3BuTue BCeX 3TUX Chneuu-
(hMUYECKUX YEeNOBEYECKMX Ka4yeCTB HEepaspblBHO CBA3aHO C pasBUTUEM
4yenoBeyeckoro obuiecTsa.

1 Kakue HayuHble faHHble [0Ka3blBalOT MPOUCXOXAEHME YeNoBeKa OT >KMBOT
HbIX? 2. Kakue floKka3aTenbCTBa NPOUCXOXAEHUA YeNloBEKA OT >XMBOTHbIX [lap
BUH cuuMTan Hambonee BaXHbIMU? [Moyemy? 3. YKaxuTe MpU3HaKM CXOACTBA
4yenoBeka W YenoBekoo6pasHbiX 06e3bAH. 4. YKaxute pasnnums B CTPOEHUN
yenoBeka W 4YenoBekoobpasHbIX 06e3bAH. 5. B YeM COCTOMT pasnuune BbiCLUEl
HepBHON AeATeNbHOCTM YenoBeka M YenoBekoobpasHol 06e3bsAHbI? Kak 06bac-
HWUTL 3TO pasnuuue?

15. ABwkylwime cuibl (pakTopbl) aHTponoreHesa

Buronornyeckne hakTopbl 3BOMOLMM YenoBeKa — aHTPOMnoreHesa.
[JapBuH nokasan, 4TO OCHOBHble (haKTOPbl 3BOMKOLMN OPraHNYecKoro
Mupa, T. e. HacneAcTBeHHas W3MeHUYMBOCTb, 6opbba 3a cyliecTBoO-
BaHWe U eCTeCTBEHHbI 0T6OP, NPUAOXKMMbI U K 3BOMIOLMM YenoBeka.
Bnarofapa vm opraHusm [peBHei 4yenoBekoobpa3HOW 06e3bsHbl Mnpe-
Teprnen pag Mopho(M3NONOrMYECKNX U3MEHEHUI, B pe3y/nbTaTe KOTO-
pbIX BblpaboTanacb BepTUKanbHas MOXOAKa, Pasfennnucb QyHKLUN
PYK U HO.

Lna o6bACHEHWA aHTponoreHesa HefOCTaTOMHO OAHUX 6Buonoru-
YECKMX 3aKOHOMepHoCTel. KauecTBeHHOe cBoeobpasve ero BCKpblf
®. JHrenbc, yKasaB Ha couManbHble (PakTopbl: TPyA, 06LLECTBEHHYIO
XW3Hb, CO3HaHWE W peyb.

Tpys — BaXKHeNLWNA (hakTop 3BOMOLUM 4YenoBeka. Tpya Hauu-
HaeTCqd C W3roTOBNEHWA OpyAuii Tpyga. 3To, NO CnoBaM JHrenbca,
«MepBOE OCHOBHOE YC/OBME BCE YeNI0BEYECKON XWU3HU, U MPUTOM B
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TaKO CTeneHu, 4YTO Mbl B M3BECTHOM CMbIC/IE AO/DKHbI CKas3aTb: TPy[
co3fan camoro 4esoBeka». OCHOBHOW [BUXYLLENH CWIOA aHTPOMO-
reHesa SBW/CA Tpyd, B MpoLecce KOTOPOro YenoBeK caM co3jaet
opyausa Tpyga. Hambonee BbICOKOOPraHW30BaHHbIE XXWBOTHble MOTYyT
ynoTpebnsaTb NpeamMeTbl B KaYeCTBE FOTOBbIX OPYAWIA, HO HE CMOCOGHbI
c034aTb WUX.

KMBOTHbIE TOMbKO MOMb3YIOTCA fLapamu MpuUpoLbl, YenoBeK >Xe
M3MEHSAET ee B npouecce Tpyfa. XWBOTHblE TaKXe W3IMEHAKOT Mpu-
pofy, HO He npefHaMEPeHHO, a NULb NOTOMY, YTO HaxXOAATCA W XWU-
BYT B npupoge. VX Bo3felicTBMe Ha MNPMPOAY CPaBHUTENIbHO C BO3-
[eACTBMEM Ha Hee YenoBeKa HUYTOXHO.

Mopdonoruyeckne n ru3nMonornyeckue npeobpasoBaHna Hawux
00e3bAHONOA06HBIX MPeAKoB MnpaBuiabHee OyAeT HasbiBaTb aHTPOMNO-
mMoptho3aMy, TaK KaK Bbl3BaBLUMIA WX OCHOBHON (hakTop — Tpyfn —
6bIn cneynduyeH TONbKO ANSA 3BoawouMM YenoBeka. OCO6EHHO BaX-
HbIM 6bl10 BO3HWKHOBEHME MPSMOI NOXOAKM. Pa3mepbl U macca Tena
06e3bsH YBENMYUANCH, BO3HWK 5-06pasHbii  M3rnb6 MNO3BOHOYHOIO
cTtonba, npuaaBwuii emy rmbkocTb, o6pa3oBanacb cBoguyartas npy-
XMWHALWLAA CTONa, paclwupuics Tas, YNpoumaca KpecTel, YentCTHON
annapat cTan 6onee nerkum u T. 4. MpAMOX0XAeHUe YyCTaHOBMIOCH
He cpasy. 970 6bl1 BecbMa AANTENbHbIA MNpouecc 0T6opa Hacneg-
CTBEHHbIX W3MEHEHWIA, NONe3HbIX B TPYAOBON AeaTenbHocTu. Mpegno-
NOXWUTENbHO OH AAWACA MUAANOHBI neT. bBuonoruyeckn npsamo-
XOXAeHWe MPUHECNO 4enoBeKY HeMano OCMoXHeHuii OHO orpaHu-
4mno 6bICTPOTY €ro MepeaBuXeHUs, NNLWNN0 NOLBWXHOCTU KpecTel,
4yTO 3aTPYAHWNO POAbl; AJNTENbHOE CTOSHME W HOLUEHME TAXECTel
MHOT4a NPMBOAWUT K M/OCKOCTOMWIO M PaclUMpPeHWI0 BeH Ha Horax.
3ato 6narofaps MNPSAMOXOXAEHMIO OCBOGOAMAUCH PYKW ANs Opyauil
Tpyaa.

BO3HWKHOBEHME MPAMOXOXAEHUS, N0 MHEHWO d. JHrenbca u pa-
Hee Y. [lapBuHa, CTano pewalwym LWwaroM Ha nyTM OT 06e3bsiHbl K
yenoBeky. bnarogaps MpAMOXOXAEHUIO Yy 06e3bAHONOA00HBIX MNpej-
KOB YefioBEKa PyKu 0CBO6GOAMANCHL OT HEOOXOAMMOCTU MOAAEPXKMUBATb
TENO NpW MepefBMXeHUN Mo 3emae U npuobpenn cnocobHOCTb K
pasHoo6pasHbIM ABUXKEHUAM.

B Hauane npouecca hoOpMUpPOBaHWA YenoOBeKa pyka y Hero Obina
cnabopas3BuToil M MOrna NPOU3BOAWTb NWLb CaMmble MPOCTble [Aeii-
cTBus. Ocobu C HACNe[CTBEHHbIMU U3MEHEHUSMU BEPXHUX KOHEYHOC-
Tell, NONe3HbIMN ANA TPYLOBbIX OMepauuii, NPeMmyLLecTBEHHO COXpa-
HANMCb 6narofaps ecTeCTBEHHOMY 0T6opy. ®. SHrensc nucan, 4To
pyKa He TONbKO OpraH Tpyja, HO W NPOAYKT Tpyja.

Pasnuume mexpy PyKOW 4enoBeKa W PYKOW 4YenoBeKOOO6pasHbIX
06€e3b5iH OFPOMHO: HM OfHa 06e3bsiHa He MOXeT W3roTOBWUTb CBOeW
PYKOW faXKe caMblii NPOCTOW KamMeHHbI HOX. MoHagobunoch BecbMa
4AnTeNnbHOE Bpems, AN TOro 4tobbl Hawm 06e3bAHOMNOA0GHbIE
npeskn Mepewwnn oT WCNONb30BaHWUA NPeAMETOB OKpYXXalLlleid npu-
POAHON cpefbl B KayecTBe OPYAWIA K WX U3FOTOBAEHWUIO.

Camble MPUMWUTUBHbIE OpYyAMA Tpyda o06neryal0T 3aBUCUMMOCTb
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4yenoBeka OT OKpyxaloleli npupogbl, PaclupaoT ero Kpyrosop,
OTKpbiBas B MpeAMEeTax NpMpoAbl HOBbIE, HEW3BECTHble CBOWCTBA;
HakKOHel, OHM WCNOMb3YKTCA ANA AaNbHeAlero COBEPLIEHCTBOBA-
HUS opyauii Tpyga.

Pa3BuTue TPYAOBON [JeATeNbHOCTM MNPUBOAUT K 0CNabneHuto
LeicTBMA OMONOTMYECKNX 3aKOHOMEPHOCTEW W YCWIEHUID POAKN CO-
UManbHbIX (hakTOpoB B aHTPOMOreHese.

OO6LLecTBEHHbIN 06pa3 XU3HM KaK (PakTop 3BOMOLUKN YenoBeKa.
C camoro Havana Tpyf 6bln 06LWECTBEHHbIM, TaK KakK 06e3bsHbI
Xunu ctagamu. ®. OHrenbC ykasbiBaj, UYTO HemnpaBubHO 6bino 6Gbl
MCKaTb MpPefKOB Ye/noBeKa, CamMoro 06LLeCTBEHHOrO cyllecTBa B Mpu-
poje, Cpean HeobLLeCTBEHHbIX YXWUBOTHbIX.

CTtagHOCTb 06e3bsiHbMX MPEAKOB Yes0BeKa pas3Buiacb B ob6uie-
CTBEHHOCTb MOA4 [felicTBMeM 0coboro @aktopa. TakMMm (PakTopom
6bln TpyL, TECHO CBfi3aHHbI C Mpeobpa3oBaHWEM pyKU B OpraH
TpyAa.

Tpy4 cnocobcTBOBaN CMJIOYEHWIO Y/IEHOB 06LLecTBa; OHW KONeK-
TUBHO 3alliuuianucb OT 3Bepeil, OXOTWUAWCb W BOCNUTLIBANW [JeTel.
Crapwue uneHbl obuiecTBa 0byyanu MAaAWMX OTbICKMBATb NPUpPOA-
Hble Matepmanbl W W3roTOBAATL OPYAWA, YYMAW NPUEMAM OXOTbl U
coxpaHeHus orHf. C pas3BuTueM TPyAOBOro npouecca BCe fACHee
CTaHOBMMACb NOMb3a B3aMMHOW MOAAEPXKU U B3aMMOMOMOLLM.

[LpeBHeiiline opyana 0XxoTbl W pbIGHOW NOBAWN CBUAETENLCTBYIOT
0 TOM, YTO HalWKW NPefjKu YXKEe Ha PaHHUX CcTafgusax YnoTpebnanu
MACHYH nuwy. O6paboTaHHas ¥ NPUrOTOBMEHHAs Ha OrHe, OHa
YMeHblUana Harpysky Ha >keaTeNbHblli annapaT. TeMeHHON rpebeHsb,
K KOTOPOMY y 06€3bsfiH NPUKPENASAIOTCA MOLLHbIE )XeBaTeNbHble MblLL-
Ubl, NOTepPsAn cBOe 6MONOrMYEcKoe 3HayeHwe, caenancad 6ecnonesHbIM
M MOCTEMEHHO McYe3 B MPOLECCe eCTECTBEHHOro 0T6Opa; Mo 3TOW e
MpuvyMHe MNepexoi OT PacTUTENbHON MUWM K CMELlaHHOW npuBen K
YKOPOUEHNIO KWLIEYHMKA. [pUMeHeHne OrHs MoMorano 3awulaTbes
OT X0nofa | 3Bepeil.

HakannusaeMmblli XXU3HEHHbI ONbIT B MO3HAHUW MPUPOALI COBEP-
LEeHCTBOBANCA OT MOKOJEHMS K MOKOoneHuto. [pu Xu3Hu obuecT-
BOM MMenucb 60MblUMe BO3MOXHOCTM K OOLLeHWO ApYyr C Apyrom:
COBMECTHas [eATeNbHOCTb YNeHOB o06uiecTBa BbI3Bana He0b6Xonu-
MOCTb CUFHanM3auuu Xectamu, 3Bykamu. epsble cnoBa 6biAn cBS-
3aHbl C TPYAOBbIMU Onepauusamu n o603Havyanu gelictsue, paboty, a
Ha3BaHWs MpegMeTOB MOABMAMCL MNO34Hee. HepasBuTas roptaHb u
poToBOW annapaT 06e3bfH B pe3ynbTaTe HAcMefCTBEHHON W3MEH-
UMBOCTM U €CTECTBEHHOr0 0T6Opa NpeobpasoBanuch B OpraHbl YaeHo-
pa3fenbHO peun YenoBeka. YenoBeK, KaK U XXMBOTHbIE, BOCMPUHU-
MaeT CWUrHanbl K3 OKpYXalwlero mMupa 4epes HeMoCpeacTBEHHOE
pasgpaXKeHne OpraHoB 4YyBCTB — 3TO MepBas CUTHanbHas CcuUCTeMa.
Ho u4enoBek cnocobeH BOCMPUHUMATbL CWUrHaMbl C0BOM — OH 06na-
faeT BTOPO/A CMrHanbHOW cucTemol. OHa COCTaBnseT KayeCTBEHHOE
pasnuune BbICLUEA HEpPBHOW [eATENbHOCTM 4YeNnOBeKa U XKMBOTHbIX.

Peub BO3HMK/A Ha ONpPeAeNneHHOW CTyNeHU YMCTBEHHOTO Pas3BUTUSA
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HalWmnxX nNpegkoB M MOBAMANA HA [JalbHeillee pa3BUTUe MO3ra, Ha
npouecc MbllneHnsa. bnarogaps CNoBYy BO3MOXHO OTBJ/IeYEHME OT
peanbHO CYLWECTBYIOWMX MpeamMeToB M 0606LeHne, T. e. abCcTpakT-
HOe MbllUNeHWe, MNpUCYLLee TONbKO 4YenoBeky. CrOBO — BaXHeiwwee
CPefCTBO OOLLEHMA MexAy NHAbMU, Nepejayn OnbiTa CTaplwmX MOKo-
NeHWii nocnegyrowmm 1 BOCIUTAHUA 4YenoBeka.

B03HWKHOBEHME peun ycunuao obLieHne HalmnxX NpeskoB Ha Moyse
COBMECTHOrO TPYAOBOrO npouecca W, B CBOK OYepefdb, CNoco6CTBO-
Bas0 PasBMTMIO OOLLECTBEHHbIX OTHOLUEHWIA. DBOMOLMS HaWMUX Mpea-
KOB Npoucxofmna nof COBMeCTHbIM AeiiCTBMEM COLManbHbIX U 6M0N0-
rMYeckux (DakTopoB. ECTeCTBEHHbIi OTOOP NOCTENEHHO yTpaTun 3Ha-
ueHWe B 3BOJKOLKUWN YenoBeyeckoro obuiecTsa. Bce ycnoxHasLinecs
TPYZAOBblE MPOLECCHl U3rOTOBMEHWUA OPYAWiA Tpyda v nNpeameToB 6biTa,
YyfieHopasfe/ibHas peyvb W XKEeCTbl, MUMMUKA COLENCTBOBAAN Pa3BUTUIO
rofI0BHOr0 MO3ra W OpraHoB YyBCTB

Pa3BuTWe TrOMOBHOrO MO3ra, MbILWIEHNUSA, CO3HAHWA CTUMYIMPO-
BaJi0 B TO €& BPeMA COBEPLUEHCTBOBaHME Tpyda W peun. Bce nonHee
M Nydle ocyullecTBAANaCb NPeemMCTBEHHOCTb TPYLOBOro OnbiTa B MO-
KoneHnax. TonbKo B OOLLECTBE MbILWIEHNE YenoBeka MOr0 JOCTUT-
HYyTb CTO/b BbICOKOIO pPasBUTUSA.

Ecnn mopgonornyeckue n usnonornyeckme OCOBEHHOCTM 4Yeno-
BEKa NepefalwTCA MO HACNeACTBY, TO CMOCOOGHOCTU K KONEKTUBHOW
TPYAOBON [eATEeNbHOCTW, MbILWAEHUIO W peyn HWKOrga He nepepja-
Ba/MCb MO HAaC/NefCTBY W He nepefaroTcd Tenepb. 3T crneyndu-
YeCcKme KayecTBa YesloBeKa WCTOPUYECKM BO3HWUKIWU U COBEPLUEHCTBO-
BaANCb NOf [eliCTBMEM COUManbHbIX (PAKTOPOB M pas3BMBalOTCA Y
Ka)[0oro YenoBeka B [MpoLecce ero WHAUBMAYaNIbHOrO pPa3BUTUSA
TONbKO B 06LlecTBe 6narogapsa BOCNMTaHMIO M o6pas3oBaHuio. W3-
BECTHble C/y4yan AOCTAaTOYHO ANMTENbHON M30nauumn pebeHka C paH-
Hero BO3pacTa OT UYefl0BeYecKoro obwecTBa MokKasanu, 4to npu
BO3BpalleHUN ero B HOPMasbHble YCNOBUA Creuuduyeckne 4yenose-
YeCKMe KayecTBa Pas3BMBAKOTCA Y HEro OYeHb MJ0X0 WAN COBCEM He
passuBalTCA. ITO MOATBEPXAAET TO, YTO 3TWM KayecTBa He Hacne-
aytotcd. Kaxpgoe crapliee B3poC/ioe NMOKOJMIEHME MnepefaeT Nocnefyto-
WMM ONbIT, 3HaHWA, AYXOBHbIE LEHHOCTW B MpPOLIeCCe BOCMUTAHUA U
o6pasoBaHus.

Bnarogaps Tpyay, CO3HaHMIO, peun 006e3bAHONOA0OHbIE MpesKu
yenoBeka BCTYNWAM Ha 0COObIi NyTb Pa3sBUTUA — YENOBEYECKUA —
Ha OCHOBE HOBbIX 3aKOHOB, 3aKOHOB Ye/l0BEYeCKOro obuiecTsa — CO-
LUKnanbHbIX, packpbiTbiX K- Mapkcom n ®. OHresbcom. Jliogu BCTY-
nann B HOBble cOUWaNbHble OTHOLWIEHWA MexXAy Cco60W, Tpyh uX
CTaHoBuU/CA 60/iee MHOToo6pasHbiM OHU YXe 3aHUMannUCb He TObKO
cb60poOM pacTeHWil, OXOTOI, pPbIOHOW fI0BNEA, HO W 3eMNIEfEenunem,
pa3BefeHneM XUBOTHbIX. MofBUAUCL OTpacnyv Tpypda, CBA3AHHble C
M3roToB/IEHNEM MNpefMeTOB ObiTa: MNpsAfeHWe, TKayecTBO, rOHYapHoe
feno, obpaboTka MeTannoB U T. N. BO3HUKAM TOProsns, UCKYCCTBO,
penurusa, Hayka. lNnemeHa obpas3oBanu Haumm W rocygapcTsa.

NTak, ABMXYLMMWU CMNaMU aHTponoreHesa fABnsnucb 6uonoru-
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yeckue hakTopbl (HacnefacTBeHHass M3MEHYMBOCTL, 6opbba 3a CyLlecT-
BOBaHWE W eCTeCTBEHHbI 0T6OP) M counanbHble hakTopbl (TpyAoBas
[esTeNbHOCTb, O6LWECTBEHHbI 06pa3 >XMW3HW, pedyb W MbILU/EHNE).

1. KakoBbl 6uonornyeckve Asuxylune cunbl (hakTopbl) 3BOMKOLKMM YenoBeka
M MX pofib Ha pasHbix ee aTanax? 2. KakoBbl coLMaNbHble ABUXYLLME CUAbI
(dbakTOpbl) 3BONKOLMM YENOBEKA M WX PO/b Ha PasnnuHbIX ee aTtanax? 3 Mo-

XEeT NN MpeBpaTUTLCA B YenoBeKa COBpeMeHHas 4venoBekoobpasHas o6e3bsHa?

Moyemy? 4. Kak Bbl noHumaete cnosa ®. JHrenbca: «Pyka, Takum o6pasom,

ABNAETCA He TONMbKO OpyAMeM Tpyjda, OHa TaKXe W MPOAYKT ero»?

16. HanpaBneHus 3BOMOLMN 4YenoBeKa.
ApeBHenwne noan

O6Lwme NpegKn YenoBekKa M 4enoBeKoobpasHbIxX 06e3bsH. Cpeawn
NepBbIX MeNKMX MAeKONUTalLWnMX — HaCEKOMOAAHbIX (C. 57) - B Me-
3030/CKyt0 3py o6ocobunach rpynna >XXMBOTHbIX, KOTOpble He o6naja-
AN HU OCTPbIMM 3yBaMy W KOFTAMU, HW KPbIAbAMU, HU KOMbITaMM.
OHM XUAN U Ha 3eMfie, N Ha AepeBbsAX, MUTaNUCh NA0AaMU U HaCeKo-
MbiMU. OT 3TOW rpynnbl W B3fAWM Hayano BETBW, KOTOpble MOBEN K
nonyo6esbsiHam, o6esbsHam K 4enoBeky. CneaoBaTefibHO, YeNOBeK M
yenoBekoobpasHbie 06e3bAHbI COCTOAT MeXXAy C060i B 6/M3KOM POA-
CTBe. JTO pasHble BeTBN 06Lero pofgoCNOBHOIO0 CTBOMA.

B cBA3M C NMOX0/M04aHMEM KAUMaTa B CEBEPHbIX U KOXKHbIX LINPO-
Tax 3eMHOr0 LWapa fieca BbITECHAAUCHL cTensMu. B 3Tux ycnosusx
3BOMKOLMA OLHOW Tpynnbl APEBHEMWNX 4YenoBeKOOOpasHbIX 06e3bsH
nowna no nyTu CO34aHus OpyAauid Tpyda, pasBUTUA PYKW Kak opraHa
TPyfa, XOXAeHWSA Ha [ABYX Horax, MpucrnocobneHns K Ha3eMHOMY
o6pa3y Xu3HW. Ha 3emne B npouecce OCBOEHWS HOBOM Cpefbl UM
NPULLIOCL BECTU XecTOKyl 60pbby 3a CyliecTBOBaHME C APYrumu
XXVWBOTHbIMM, paHee 3acefiMBLUMMU 3TU NPOCTPAHCTBA: Y OAHMX 6blan
MOLLHbIE KMbIKA W OCTPble KOrTW, Apyrue 6bICTpo 6eranu, TpeTbu
OT/IMYanMCb 6ONbLIOK MblWeYHoM cunoil O6e3bsiHbl He o06naganu
3TUMM KayecTBamu, HO y HUX 6bll 3HAYMTENbHO YBENUYEH O6BEM
r0/IOBHOr0 MO3ra MO OTHOLWEHUIO K 06wum pa3mepam Tena. Eue
B MEPUOA XWM3HN Ha AepeBbAx 00e3bfHbI OTAMYANUCL Pa3BUTON cro-
COOGHOCTBIO K OPMEHTMPOBKE B OKpyXalwlux ycnosusax, obnaganu
OT/IMYHBIM CAYXOM W 06bEMHbIM 3peHVWeM 6narogaps BblABUHYTbIM
Brepes v CONMXKEHHbIM rnaszam. Pyku 6bian cnocobHbl K BbIMOIHEHUIO
MHOrMX (YHKUMWIA: XBaTaHUsA, YAepXuWBaHWA, OGpocaHMsa npeameTos;
pyKammum OHW Lennsanucb W NPULEPXMBanuCb 3a BETBWU, CTPOUIU
rHesga.

Pa3nnyHble Gopmbl HacneACTBEHHOW U3MeH4YMBOCTU (C. 21) u OT-
6op ocobeil C MOME3HbIMU W3MEHEHWUAMW WIPann BefyLlyl pofib Ha
aTom 3Tane 3gonounn. CTagHblii 06pa3 XusHum nomoran B 6opbbe C
CUNbHBIMU XWLLIHWKaMu, B 3ab60Te O NOTOMCTBE, B MNepejaye OnbiTa.

Hawwu oTganeHHble npeaku B TeyeHWe OFPOMHOrO Mepuoja Bpe-
MEHW COBEPLUEHCTBOBANNCh KaK Ha3eMHble ABYHOrue cyuiectsa. MHo-
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YepenHas HpblWHa

BUA CBEPXY

c60HY
PecTaBprpoBaHHbIii Yepen BeapeHHble MOCTU

27. Yactu ckeneta netumkaHTpona.

rme o6esbsAHbl normbanu B 60pbbe 3a cyuwecTBoBaHWe. B npouecce
€CTeCTBEHHOro 0T60pa W3 MOKOJIEHUMS B MOKOMEHMe 0T6upannicb U
COXPaHANNCL MONE3HbIE HACNeACTBEHHbIE U3MEHEHUS.

B 30-x rogax Hawero Beka W nosgHee B HOXHOW Adpuke 6biau
HaliieHbl OCTaTKuM CylliecTBa, HAa3BaHHOro asCTpanonMTeKoM (nar.
«ayCTpa/IuC»— HOXKHbIA W Tped. «nuTek»— o06e3bAHa). o cTpoe-
HUIO Yepena, 3y00B M APYrMX 4acTeil ckeneTa aBCTPasiONUTEKOBbIe
CTOANN 3HAUUTENIbHO ONMXKEe K YenoBeKy, YeM COBPEMEHHbIe Yesio-
BeKooOpasHble 00e3bsiHbl. Y HuMX Oblan 60nee KpynHas Mo3rosas
KOopobKa, YKOpOuYeHHas fuueBas 4vacTb yepena MW 3y6bl, CXOAHble C
3y6amun coBpeMeHHOro 4yenoseka. Camoe 3ameuaresibHOe, 4YTO CTpoOe-
H/e uxX Tasza Obl10 NOJOGHO 4enoBevyeCKOMY. 3TO OblIM  BbICOKO-
pa3BuTble [ABYHOrMe ‘yesioBekoobpasHble 06e3bfHbl. [Mpu  nomoLlu
BEPXHMX KOHEYHOCTEl, CBOOGOAHbLIX OT (DYHKUWI OMopbl Tena u nepe-
LBWXEHWA, OHW TMOMYYMIN BO3MOXHOCTb YMNOTPeb6/AaTb NpefMeTsl
npupogbl B KayecTBe OpPyAWiA, a NO34HEe W W3roTOBAATb WX U3
ranbky. OJHOBPEMEHHO C aBCTPANONUTEKOBLIMU CYLLECTBOBANN ApY-
rne hopmbl, 6eccnopHo npusHaBaemble Npegkammn yenoseka. Moatomy
MHOrMe yyeHble monaranun, 4Yto 3ta rpynna npeacraBfifseT TYNUKOBYHO
BETBb 3BO/IIOLMMN YENOBEKA.

OTkpbiTUs B BocTouHoii Adpuke 3a nocnegHue 20 net (1959—
1980) nokasanu, 4TO aBCTPaNONUTEKOBbLIE XWAW CBble 5 MAH fleT
Ha3ag. bonee nmosgHWe u3 HUX ABNAIOTCA HEMOCPEACTBEHHbIMU Npef-
KaMu YesioBeka W MOMy4yunn Ha3BaHWe YenoBeKa yMenoro. 3TO OYeHb
BaXKHble OTKPbITUA, TaK KaK OHW CBWAETeNbCTBYIOT O LOCTAaTOYHOCTM
BPEMEHW ANA 3BOMOLMM HALWWX [Lanekux npeakos nytem otbopa B
nonynaumnax.

M0 MHEHWIO OfHWX AaHTPOMOMOroB, Ye/iOBEKa YMeNioro cregyet
cyMTaTb BCE elle aBCTpanonuTekoM. Lpyruve ydyeHble OTHOCAT €ro K
ApeBHelWwUM nogaM. Mopdonornyeckm oH Mano OTAu4vancs oT Yeno-
BEKOOGpasHbIX 06e3bfH. OTNMYMe COCTOANO B MepBbiX MNpobreckax
CO3HaHWA, CBA3AHHbIX He TOMbKO C ynoTpe6seHWeM NPUPOAHbIX Npej-
METOB B KauyecTBe OPYAWiA, HO U C WM3rOTOBMEHMEM MNPUMMUTUBHBLIX pe-
KYLWUX W PYy6ALLMX OpyLAWIA N3 TanbKu.

B npouecce CTaHOBNEHMA Ye/noBeKa pasnMyalT TpU cTaguu, umm



HanpaBneHus 3BonwOLUM YesioBeKka. [peBHelwne nwogun 69

28. HWXHAA 4YentoCcTb reiiaenbL6eprckoro 4vesioBeka.
Ana cpaBHeHUs KpacHbIM LBeTOM 0603HayeHa 4esloCTb COBPEMEHHOro u4e-
noseka.

(hasbl: ApeBHeliWwmne nOAW; LPEBHWE NIOAM; MEPBble COBPEMEHHbIE
mogun. 9T CTagMn He CMEHANN OfHa APYTyl C MOSIHbIM UCYe3HO-
BeHVWEM npedblaylieil, a COCYLLeCTBOBaAW, W Aaneko He B MUPHbIX
OTHOWeHuaxX. Monynaumu, npuHagnexaswune K Bugam 6onee npo-
FPeCCUBHLIM MO MaTepuanbHON KyNnbType, COCTOABLUWE MO MNPEUMY-
LEeCTBY U3 CU/bHbIX U CO06pasMTeNbHbIX OCOGel, OTTECHANU ApYyrve
nonynsauum B XyAlwune MecTOOBMTAHUS WAN YHUYTOXanu Wx ¢usu-
yeckn. PaspbiB MeXAy Ky/abTypamu pasHbiX NONynAsiuuin M BUAOB
poga niofei, XUBLINX B OLHO U TO Xe BpeMs, 6bil OrpoMHbIM. Kpome
HanpaBfieHWs, BeAyLlero B KOHEYHOM CUeTe K YenoBeKy, Oblan Tynu-
KoBble GOKOBble 0TBeTB/ieHUA. OJHOBPeMeHHO CyLecTBOBa/IM U pas-
Hble 4e/loBeK0ObOpasHbie 06e3bAHbI.

[peBHeiwme nogn. Mepexod 0T MCKOMAEMbIX Ye/I0BEKOOOPa3HbIX
006€e3bfH K YeN0BEKY COBEPLUMIICA Yepe3 paf NPOMEXYTOUHbIX (OpM,
COBMeLLaBLIMNX YepTbl 06e3bfHbI W YenoBeka, — 06e3bSHONI0AeiA.

MuTekaHTpon — «06e3bsiHOYeN0BeK» 27 . Ero octatkum Bnep-
Bble Oblin 06HapyXeHbl Ha ocTpoBe fBa. [1034Hee ocTaTku nuTe-
KaHTpona o6HapyXeHbl B Adpuke, A3uv n EBpone — oH LWMPOKO
pacnpoctpaHuncs B Ctapom CseTe, a OTClfa YXe NO BCemM Mare-
pvkam. TIATEeKaHTpON XOA4MN Ha [BYX HOrax, cfierka HakKnoHAfCH
BNepes 1, BO3MOXHO, Onupascb Ha fybuHy; umen poct okono 170 cm.
UepenHas KopoOka Obifia y Hero TakOW e AAWHbl W LUWPUHbI, Kak
Yy COBPEMEHHOr0 4enoBeKa, HO 60nee HU3Kasa U cCOCToANa U3 TONCTbIX
KocTeil. O6bem mo3ra gocturan 900— 1100 cm3. J1o6 o4veHb MNoOKa-
Tblld, Haj rnasamu CMAOLWHON KOCTHbIA BanuK. JIO6GHble M BUCOYHbIE
[0NW, CBA3aHHbIE C peyblo, pasBUThbI fydlle, Yem y 06e3bsHbIl, a pas-
BUTME BMCOYHBbIX [OMEl YyKa3biBaeT TakXe Ha Xxopowwuid ciyx. Ye-
NIOCTU CWUNbHO BblfaBanucb Bneped, MoA60POAOYHOIO BbICTyMNa He
6b1110.

MuTekaHTponbl Aenann u3 KaMHA MPUMUTUBHbIE CKPEOKMW, CBEPNa,
Mo/b30Ba/IUCb OFHEM U >XXWUAW NEPBOOLITHLIM CTafoM. XXUAULW, Yy HUX
ewie He 6bIn10.

BO3HMKHOBEHVE Tpyfa OKa3asoCb MOryyuMM TO/MYKOM K PasBUTUIO
mo3ra. [JlapBuH npuaasan WCKAKYNTENbHOE 3HayYeHUe BbICOKOMY
YMCTBEHHOMY pa3BUTUIO HALLIWX NPeAKOB, Aake Hambonee APEBHMX.
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Pa3BuTmMe yma cpgenano 60NbLWIONA war Bhepej C BO3HUKHOBEHWEM
peun.

Mo MHeHutio . 3JHrenbca, 3a4aTKUW peyn BO3HUKIN Y APEBHEN-
WX Ntofgein B BMAE HeueHopasfesbHbliX 3BYKOB, MMEBLUMX 3HAYeHue
pasINYHbIX CUTHANOB.

VIHTEpeCHbl HaXxOA4KW CUMHAHTpPOMa — «KUTANCKOr0  YesioBeKa»,
XUBLUEro HECKO/IbKO MO3JHee MMUTeKaHTpona. Ero octaTku HalijeHbl B
1927— 1937 rr B newepe Hepaneko ot [leknHa.

BHelwHe CMHAHTPON BO MHOrOM HamoMMHan nuTekaHTpona. OpHa-
KO cuHaHTpon 6bin 60nee pa3BuTbiM. O6beM ero mosra focrturan
850— 1220 cm3; nesad [onA MO3ra, rge pacrnofioXeHbl ABUTaTe/bHbIE
LleHTpbl MpaBoii CTOPOHbI Tena, 6blna HECKONMbKO 60/blie MO CpaBHe-
HWIO C npaBoil gonein. CnepoBaTenbHO, MpaBas pykKa Y CMHaHTpomna
6blna 6onee pas3BuTa, 4em fneBas. BO3MOXHO, OH [O6bIBan U ymen
noAfLep>XnBaTb OrOHb, OfeBancsd, BUAMMO, B LIKYypbl. Bbinn 06Hapy-
XKEHbl MOLYHbIA, 0 6—7 M, CNOW 30/bl, Tpy6yaTblie KOCTU M Yepena
KPYMHbIX XXWBOTHbIX, OPYANA U3 KamHeli, KOCTeid, poros.

B 1907 r. 6nmn3 ropoga leiigensbepra (CoBpeMeHHas TeppuTopus
®PI) 6bina HalijeHa MacCMBHasA HUDKHSAA YentocTb, 6e3 mogboponoy-
HOro BbICTYMa, HO c 3y6amu, nNogo6HbIMM 3y6aM COBPEMEHHOrO uYe-
noseka 20

MuTekaHTpona M CUHaHTpOMa CYMTAOT ABYMA BuAaMuW MepBO-
ro nogpopa— obesbaHongein (pog nwgein). HekoTopble yuyeHble
OTHOCHT ctoda Xe u yenoeka ymenoro (c. 68). OH ABnsetcsa npeg-
CTaBUTENEM TMepPBOi, Ha4yanbHOM CTagum MpeBpaweHns 06e3bAHbI
B 4yenoseka. o BblpaxeHuto . DHrenbca, 3T0 «(HopMUpoBaBLUIUe-
cs» NIOAWN. [peBHeAW MM NOAAM  6bln  CBOWCTBEH KaHHWGanmsm.

Ha 3aToii cTaguu pas3BuMTUS YenoBeka (hopMupoBaHWe 0COBGEHHOC-
Teli ero (M3MYecKoro cknafa, CBA3aHHbIX C COBEPLUEHCTBOBaHWEM
BEPTUKa/bHOMW MOXOAKWU, pa3BUTMEM MO3ra, HaXOAUNOCb MOA KOHTPO-
NneM ecTeCcTBEHHOro otbopa.

9 1. Kakue uepTbl XapakTepHbl [ANs [APEBHUX UenoBeKooGpasHbiX 06e3buin?

2. TlouyeMy aBCTPaNONUTEKOBbIX MHOFME y4eHble CUMTAIOT TYMUKOBLIMU BETBAMM

B 3BOMIIOLMM uyenoBeka? 3. Koro M3 npefkoB YenoBeKa M Ma KakoM OCHOBaHWU
OTHOCAT K ApeBHeinm nioasm?

17. HanpasneHusa 3BonoLUM 4YesoBeKa.
[JpeBHre 1 nepBble COBPEMEHHbIE oaun

[peBHre nogn. B cambiX HWKHUX CAOSX MELEpHbIX OTNOXEeHW
EBponbl, A3 1 AppuKn 6blin 06HApY>XXEHbI Lefble KOCTAKM B3pocC-
NbIX W geTeil HeaHAepTanbLeB (Ha3BaHbl MO MMEHW MeCTa HaxOAKu B
1856 r.— gonunHbl pekn HeaHpep Ha COBpPeMeHHON Tepputopun DPI).
B CCCP ocTaTkn HeaHfepTanbLeB 06Hapy>XeHbl Ha tore Y3beknucra
Ha 1 B Kpbimy. OHU Xunu okono 150 Tbic. net Hasaj, B JIeAHUKOBYIO
3noxy.
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MPUMUTUBHBIE KAMEHHbBIE
opyans

OCTPOKOHEYHUK

Peseu

PectaB-
PUPOBaHHBI
uepen CHpebno nosib3oBaHusa pesuom

29. PecTaBpUpOBaHHbI Yepen M KaMeHHble OpPyAUs HeaHAepTanbLla.

BOMbLWMHCTBO HeaHAepTanbLeB 6bI/IN HUXKE HAC POCTOM (MY>KUUHBI
B cpegHem 155—158 cM), XOAMAM HECKONbKO COMHYBLUUCHb. Y HUX
OblN eLle HU3KWUIA CKOLEHHbIA 106, CUALHO pa3BMTble HagbpOBHbIE
OYTW, HWKHAS YenocTb 6e3 nof6opofoyHOro BbiCTyna MAM co cna-
6biM pasBuTMeM ero. O6beM Mo3ra npubamMxanca K MO3ry 4eno-
Beka— okono 1400 cm3 u 60nee, HO M3BUAMH MO3ra 6blJ1I0 MEHbLLUE.
M30rHyTOCTb MNO3BOHOYHMKA B MNOACHUYHOW 06nacTu y Hux 6bina
MeHbLLUe, YeM Y COBPEMEHHOr0 YenoBeka. OHU XUMWU B TAXENbIX YCNO-
BMAX HacTynieHUs NejHUKOB, B MeLepax, rae nocToAHHO NOALEPXKU-
BaNM OroHb. [nTanucb pacTUTeNbHOW WM MACHOW nuwel, HO ocTaBa-
AUCb ewe KaHHMb6anamu. HeaHgepTanblbl M0Nb30BaAUCL pPas3HO-
00pa3HbIMW KaMEHHbIMW WM KOCTAHbIMU opygusamum 29 . KameHHble
opyavsa M3roToBAsAM U3 nnactuH. OAMH KameHb obpabaTbiBanu
ApyrvuM nyTeM oTXuma. BepoATHO, Oblnn  LepeBAHHble  Opyaus.

Cyfs no CTPOEHWMI0 4Yepena W AULEBbIX KOCTeW, BMAMMO, mpu 06-
WeHnn mexgy coboli HeaHaepTalblbl MOMb30BaNUCh XECTaMu, He-
uneHopasfenbHbIMK 3ByKaMy M 3a4aTOYHO YNeHOopasAeNbHON peuybto.
OHun xunu rpynnamy no 50—100 yenosek. My>XUYMHbI KOJMIEKTUBHO
OXOTUMNCb Ha 3BEPEN, XEeHLMHbI U geTn cobupanu cbefobHble KOpHU
W nnofbl, ctapwune, 60n1ee ONbITHbIE, U3rOTOBAANM OpyausA. HeaHgep-
Ta/blUbl OfeBannCb B LWKypbl. HeaHaepTanbleB cuuTaloT BULOM,
OTHOCALMMCA KO BTOPOMY MOAPOAY — ApeBHUM fogaaMm (pof ntogei).
B cypoBbIX YCNOBUAX NefHUKOBbIX 3MOX eCTECTBEHHbIA 0T60p cnocob-
CTBOBaN BbIXWBaHWIO 60/see BbIHOCAMBLIX, NIOBKUX, CMEfbIX OCOOENA.
bBosblwyo ponb B 3BOMOUMM Urpann couuanbHble QakTopbl: TPyAo-
Bas [eATeNbHOCTb B KOJIEKTUBE, COBMeCTHas 6opbba 3a XW3Hb U
pa3BuTue WHTennekTa. locnegHue HeaHgepTtanbubl (0Kono 28 ThIC.
NeT Haszaj) XUAW cpefu MepBbIX COBPEMEHHbIX NHOAEN.

MepBble cOBpeMeHHble noau. W3BeCTHO 60/bLIOe KOMNMYECTBO
Hax04OK CKeNneTOB, 4YepenoB W OPYAMIA MepBbIX COBPEMEHHbLIX fli0-
Lein— KpomaHbOHUeB (HalfgeHbl B MecTedke KpoMaHbOH, Ha tore
®paHuumn), chopmuposaswmxca 30—40 Toic. neT Haszag. OcTaTku
KpoMaHboHLa o6HapyxeHbl U B CCCP (kK tory oT BopoHexa, Ha
npaBom 6Gepery [oHa). HaipgeHbl oHM Takxe B Adpuke, A3uu
n ABCTpanuu.
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oPyAUA
KameHHbIi
HAHOHEYUHWH
Hptouon [/ M Konbe
PVPOBaHHLIN HakoOHeUYHUK Ha MeTanna
yepen LepeBSAHHOW pyKOATKe

30. PecTaBpMpOBaHHbIV 4Yepen v opyaus Tpyna KpoMaHbOHLUA.

KpomaHboHUb!I pocToM 6bin 40 180 CM, C BbICOKMM MPSAMbIM 160M
N YepenHoii Kopobkow obbemom o 1600 cM3, CMIOWHON HaArnasHuY-
Hblli BafMK OTCYTCTBOBan. Pa3BWTbli NOAOGOPOAOYHLINA BbICTYN YKa-
3blBa/l Ha XOpollee pa3BWTWe uneHopasgenbHoi peun 30 . Kpo-
MaHbOHLbl XWMW B MOCTPOEHHLIX WMKU Xunuwax. B newepax Ha
CTeHax OOGHapy>XeHbl PUCYHKM, Ha KOTOPbIX W306paxeHbl 3nu3oAbl
OXOTbl, MASCKW, MOAM. PUCYHKM chenaHbl OXpol U APYrUMKU MUHe-
panbHbIMX KpackaMu wau HauapanaHbl. KpomaHbOHLUbl OAeBafnChb B
OfleX bl M3 WKYpP, CLINTbIE KOCTAHBbIMW U KPEMHEBLIMW urfiamu. Tex-
HWKa W3roTOBMEHWA OpyawiA TpyZa W npeamMeToB 6ObiTa MHOrO Co-
BepLUEHHee, YeM y HeaHfepTanbuesB. Opyausa U3 pora, KOCTU, KPEMHSA
yKpalweHbl pe3bboil. Yenosek ymen wamoBatb, CBEPAUTb, 3HaN
roHyapHoe feno ]301.OH npupyyan >XUBOTHbIX W fenan nepsble
wary B 3emnegenun. KpomaHbOHLbl XWUAW POAOBbIM 06LECTBOM, Y
HUX 3apoXJanuncb 3a4aTku penurun. KpomaHbOHLbI M COBPEMEHHbIE
nogm obpasyoT Bug HoTo 3aplen3 — 4enoBeK pasymHblil, OTHOCH-
Wuninca K TpeTbeMy MNOAPOAY — HOBbIM fitogam (pod nwogein). B aBo-
NIOUMN  KPOMaHbOHLIeB BeAyLlyl po/ib Urpann couunanbHble dak-
TOPSI.

KpomaHbOHLbl Mepewnm OoT NPeuMyLLeCTBEHHO 6KMON0rMYecKoi
3BONKOLMM MpefLlecTBEHHWKOB K 3BOMIOLMMN COUManbHOW. B nx pas3su-
TUX 0COBYK poNnb CTanu urpatb BOCMWUTaHWe, 00y4veHue, nepefaya
onbiTa. MonynAaunn HOBLIX NOAel B 60pbbe 3a CyLlecTBOBaHME 0Aep-
XWBanu Bepx Hag BCEMMW [APYTMMU NOMYNAUMAMU HE TONbKO N0B-
KOCTblO U coobpasuTenbHocTblo. Obeperasd CBOe MOTOMCTBO — CBOE
Oyayluiee — 1 CTapMKOB — XMBbIX HOCWUTENEA HaKOMJEHHOro OnbiTa
(3HaHMe crnocoboB OXOThl, BbILENKN OpYyAWiA, Tpaguuuii, 06blvaes),
yenoBek obpeTaeT CNOCOOHOCTb XXepTBOBaTbL COGOA BO MMS nonyns-
LMK, NJEMEHUN, CEMbMU.

MoAHABWMNCL OT XWBOTHOFO MMWpa, HawuW Npegku B pesynbraTte
CMIOXHOT0 W ANINTENbHOro Mpolecca CTaHOBJ/IEHUS 4YefioBeKa Mpespa-
TUAWUCb B NIOfE COBPEMEHHOro Buaa. Begywumu v onpegensiowmnmu
CTanu o6LLeCTBEHHO-TPYA0BbIe OTHOLIEHNA KaK OCHOBa OPraHu30BaH-
HOro obuiectBa. 3aKOHbl OOLLECTBEHHOW XXW3HU WrpalT Hanpassto-
Wy pofib B cOLManbHOM Mporpecce 4enoseyecTsa. B aTom Kauye-
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CTBEHHOe CBOeO6pa3Me 3BOMOLMM Yes0BeKa MO CPaBHEHWIO C 3BOMIO-
LMeln XXUBOTHBIX.

NHamBuayanbHble HacneAcTBEHHble W3MEHEHUS — MyTauuu — u
Tenepb MMEHT MECTO Yy Ye/loBEKA, HO Ha OCHOBE pa3BMBalOLLErocs
3HaHWS U couManbHOrO MEepeycTPoiicTBA OH yyuTCs ynpaBnaTb 6uo-
NOTUYECKMMW 3aKOHaMU, NpeaynpexaaTb NPOsBAEHME BPeAHbIX NPuU3-
HaKOB W yCMMBaTb MPOSIBIEHWNE MOME3HbIX.

. [okaxuTe, 4TO pPOAOCNOBHAA YenoBeka MOATBepXAaeT poib Tpyfa Kak
rnaBHoro, segyliero (haktopa aHTponoreHesa. 2. lMoyemy B npotecce npespa-
weHnsa 06e3bsHbI B YenOBEKa €eCTeCTBEHHbI OTOOP MOCTENeHHO YyTpauusan
3HayeHue daktopa 3sonounn? 3. OTMeTbTe YepTbl YenoBeKa y MUTEKaHTPOMOB,
y HeaHfepTanbles. 4. Yem oTanYanuch ApeiHune noan ot apesHeiwnx? 5. B uem
OT/IMYME KPOMaHbOHLEB OT HeaHfepTanbues? 6. CpaBHUTe OCTaTKu Mare-
pranbHON KynbTypbl ApPeBHEWLLNX W APEBHUX NIOAel W chenaiite BbIBOAbI O ponu
TpyAa v 06LLeCTBEHHOM >XW3HW B 3BOMIOLMU HaLIWX- NPEeSKOB.

18. Yenoseuyeckue pacbl. Kputnka pacmima
N couMasibHOro gapBUHU3MA

Ha 3BontouMio BCEro 4enoBevyecTBa OrPOMHOE BfIMAHWE OKa3blBar
rpy4, OOWECTBEHHbIA 06pa3 XM3HM UM xapakTep Tpyga. Korga nog
B/USIHWMEM [ABUXYLWMUX CUN 3BOMKOUMM Yy NPeLKOB 4YenoBeka cgop-
MUpPOBa/INCL MPSIMOXOXAEHMWE, YNeHopa3jenbHas pedb, pykKa Kak op-
raH Tpyga, Torja W3MeHeHuWe (U3MYECKOro cKnaja CUMbHO 3ame-
OANNOCb U CBeloCb K HEO0MbWUM  U3MEHEHWAM BTOPOCTENEHHbIX
npu3HakoB. B HacToswee Bpemsa Ha 3emie 06UTaeT OAMH BuUA 4e-
noBeka. Ha npuHagnexHOCTb BCEX NOAEA K OQHOMY BUAY YKasblBaloT
eANHCTBO CTPOEHMUS UX 4yepena, MO3ra, CTOMbl, HaN4yMe OJHUX N Tex
e Tpynn KpOBM, ferkas CKpewumBaemMocTb W MIOAOBUTOCTb MO-
TOMCTBa.

[lo HefaBHEro BPEMEHW Ye/I0OBEYECTBO Aenunu Ha Tpu 6osblimne
pacbl: aBCTPa/o-HErpoOuAHYH (3KBaTOpPUanbHYH), EBPOMEOMAHYIO
(eBpasniicky), MOHrofouaHy (asmaTcko-aMepuKaHCKyto). OaHako
MHOrVe ydeHble LeNsaT aBcTpano-HerpouMaHyr pacy Ha fBe — aBcTpa-
NOWAHYH W HerpougHyr. Takum 06pa3om BbIAENAOT 4YeTbipe pachl.
Kaxpgas n3 HUX genutca Ha manble pacbl (6onee 30). CyuiecTByOT,
KpOMe TOro, CMeLUaHHble pacbl, KOTOpble C(HOPMUPOBaNUCb B 30HaXx
KOHTaKTOB 6onbwmnx pac 31, 32

Pasnuumsa mexpgy pacamu 3aka4varTcas B MOPDOIOrMYecKnx
0COBGEHHOCTAX: B LBETe KOXW, BOMOC, rnas, hopMe Hoca, ry6 u T. n.
Takue pasnnmyuns NosSBMAMCL KOTAa-TO Y NtO4eid B NONynAunax, XuBe-
WKX B pasHoo6pasHbiX MPUPOAHBLIX YCnoBuAx. Hanpumep, TemHas
NUrMEHTaLMUa KOXW MOr/ja BO3HUKHYTb KaK 3aliMTHOe npucnocobie-
HVWe opraHuama npoTWMB APKUX Jlydeil COMHLA; B Kyp4yaBblX BOJIOCAX
C03[al0TCA BO3AYLIHbIEe MPOCMONKKM, 3awuuiatolime oT xapbl. CBeT-
Nasi KOXa eBpONeouAoB MPOMyCKaeT y/bTpaduoeToBbIE NyYN W 3TUM
npefoxpaHsaeT OT paxuTa, Y3KWi BbICTYNawLWmMii HOC COrpeBaeT BAbl-
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32. [OeTwn pasHbiX HapoaoB |B ApTeke).
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XaeMblii BO3AayX. HWKaKMX CYLLECTBEHHbIX pasnynii B YMCTBEHHbIX
CMOCOBHOCTAX, MbILIEHNN, Peun Mexay MpeacTaBUTENsMU pasHbIX
pac HeT, BCe pacbl GMONOrMYECKM PaBHOLEHHBI.

Hapogabl pasHbiX pac CTOAT Ha PasfnUHbIX YPOBHSX Pa3BUTUS
KynbTypbl B CcuNy psfga 06LiecTBEHHO-3KOHOMUYECKMX (DaKTOPOB.

C pas3BuTMeM couManbHbIX OTHOLWeHW 060C06MEHHOCTL 4YenoBe-
YecKMxX pac U Mopthonornyeckme OTANYNSA MEXAY HUMU YMEHbLUATCA
B pe3y/nbTaTe CMellaHHbIX GpaKoB.

Hayka 0 pacax — pacoBefeHne — n3y4yaeT MNPOUCXOXKAEHME pac,
POLCTBEHHbIE OTHOLIEHUS MEXAY HUMMW, XapaKTepHble NpU3HaKW U
YCNOBUA Cpefbl, K KOTOPOA WMCTOPMYECKM MpUYypoYeHa Ta WAM MHas
paca. [lonyyeHHble MaTepuanbl BaXKHbl A5 peleHus npobaembl
NPOUCXOXAEHNA 4enoBeka. B 6OypXyasHbiX CTpaHax peakLWOHHbIe
yuYeHble MponoBeAytT pacn3m. CyLHOCTb ero COCTOUT B yTBepXfe-
HWUW, YTO YenoBeyeckne pacbl SKO6bl HepaBHOLLEHHbI: OHU — BbICLLME,
Apyrue — Hu3wmne. PacucTbl CYMTAIOT, YTO NpUYMHA 3KOHOMMWYECKON
M KyNbTYpPHON OTCTANOCTU HEKOTOPbIX HapofoB 3aK/l4vaeTcsi B WX
«pacoBoii 6MOMOrNYECKOA HEMOHOLEHHOCTU.

PacucTbl pacLeHWBaOT pacoBble pasNMyMa Kak BUOBble M Jaxke
pofoBble. OHM He MPU3HAKT efMHCTBAa MPOUCXOXIEHUS pac U yTBep-
XAAKT, YTo KaXkAas paca MpoMCXO4MT OT CBOEro npejka U He CBA-
3aHa POACTBOM C Apyrumu. Cpefgu npefctaBuTeneid noboi pacel
MOXXHO BCTPETUTb PacucTOB, CTPEMALMXCA A0KAa3aTb, YTO MMEHHO WX
paca CTOWT BbIlE APYTUX.

Teopusi 0 AeneHWM pac Ha «BbICLUME» U «HM3LWWE» HanpaBfieHa
K OMnpaBAaHUO MMNEPUanncTMyYeckMx BOWH, KONOHWANbHOW MOMUTUKN
M pacoBON AUCKPUMMHALMMN.

K pacucTckMM Teopusm MpUMbIKAeT COLManbHbIA fapBUHW3M, aH-
TMHay4Has peakLMOHHas Teopus O [AeiiCTBMM 3aKOHOB 60pbLObI 3a
CYLLeCTBOBaHME M eCTECTBEHHOro 0T6Opa B Ye/0BEYECKOM 06LLEeCTBe,
nogobHO TOMY KaK OHW [elCTBYIOT BO BCEli XXWBOI NpUpoAe.

Couman-gapBMHUCTLI  CYMTAlOT, UTO COBPEMEHHbIA KanuTanansm
npefocTaBnseT BCE BO3MOXHOCTU Ans €CTeCTBEHHOro oTéopa 6uono-
rmyeckn 6o0nee LeHHbIX ftogeii. C MX TOYKM 3peHus, coumanbHoe
HepaBeHCTBO W AefeHne 06 ecTBa Ha Knaccbl — CnefcTBUA 6MONOru-
YECKOro HepaBeHCTBA NO/EN, NoABepratoLNXCs KOHTPOMO eCTECTBEH-
Horo oTbopa. HeTpygHO BMAETb, YTO 3Ta NOXHas TEOPUA HUYEro
06LLEr0 HEe MMeeT C JapBUHU3MOM W SIBASeTCS MOMbITKOW onpaBgaTthb
KanuTanuctTnyeckoe o6LLECTBO.

1. Kakue MOXHO NpuBeCTW [0Ka3aTenbCcTBa MPUHAANEXHOCTU BCEX YenoBeuec-
KMX pac K ogHOMY BUAy? 2. UTO TaKoe «pacoBas TEOpus» U B 4YeM ee peak-
LMOHHAs CyWHOCTb? 3. B uemM MAeonoruyeckas CyLWHOCTb COLManbHOrO fapBu-
HM3Ma W KOMY OH CAyXuT? 4. lpuBeauTe (akTbl NPOSIBNEHUS pacusma u
counan-gapBMHN3Ma, W3BECTHble BaM M3 COOGLLEHWIA raseT, paguo- W Tenesu-
3MOHHbIX Nepejau.






MnaBa IV
OCHOBbI 3KON0TU

19. 3apayun akosormm. JKosiormyeckme uakTopbl
N nx B3anmogeincTeume.
MaTtemaTtmnyeckoe mogenmpoBaHue

3agaumn akonorum. OKpyxKawlias Hac XuBas Mpupoga — 3TO He
6ecnopsAfoyYHOe M cCAyyaliHOe couveTaHWe XMBbIX CYLWecTB, a YCTOi-
4yMBasf M OpraHM3oBaHHas CUCTEMA, C/MIOXKMBLUAACA B MpoLecce 3BO-
AOUMKN opraHnyeckoro mupa. Kaxablii Bua 3aHMMaeT B 3TON cuCTeMe
onpefeneHHoe MecTo. M3yyeHWEM >XMBbIX OPraHW3MOB KaK OTAefb-
HbIX 0CO0ell, TaK W YIEHOB MONynsAuMiA KM coobLLeCTB B MX B3aWMO-
JeiicTBUM cO cpefoil 06UTaHMUA 3aHUMAETCS 3KOOTNS.

B 3agayu 3KOMOrMM BXOAMT M3y4YeHWEe B3aMMOOTHOLUEHWI opra-
HM3MOB M WX MOMNYNAUMIA C OKpy>alouieid cpepoi, uccnepgoBaHue
LeicTBMA cpedbl Ha CTPOEHME, XXM3HeAeATeNbHOCTb U MOBeAeHWe
opraHu3ma, YCTaHOBNEHWe 3aBUCMMOCTU MEXAY CPeAoi W YucneH-
HOCTbIO MONYAAUMIA. DKOMOTUA UCCNefyeT OTHOLEHWs MexAay nony-
NALUAMM pasHbliX BUAOB B COO0OLLECTBE, MeXAY NONynaunaMun u gak-
TOpaMu BHeLHeN cpefbl, X BAUSHWE Ha paccesieHWe BWUAOB, Ha pas-
BUTME U CMeHYy coobliecTB. M3yyeHne 60pb6bl 3a CyLlecTBOBaHMe B
nonynsaumax W HanpaBneHWii eCTeCTBEHHOro 0T6opa TaKXe BXOAWT
B 3afa4y 3KONOrMU. JKONOTUS HepaspbiBHO CBSA3aHa C 3BOMIOLMOHHbLIM
yuyeHveM, 0C06eHHO ¢ MpobnemMamu MUKPO3BOMOLNK, TaK Kak OHa M3y-
yaeT Mpouecchl, NpoTekawowme B NONYNALMUAX.

Bonbwoe 3HauyeHWe VMEET 3KONOrMA ANS pa3BUTUA PasnYHbIX
oTpacfeii HapoOAHOro xosdictea. Hambonee BaKHble 06aacTu npu-
MEHEHWUS 3KONMOTMYECKUX 3HAHWIi — 3TO OXpaHa Mpupoabl, CenbCKoe
X03ANCTBO, HEKOTOpPble OTpaciuM MNpPOMbILLAEHHOCTM  (Hampumep,
co3gaHue 6e30TXOAHbLIX TEXHOMOrMI). JKONOTUSA CAYXUT OCHOBHON
TeopeTuYeckoi 6a3oil Ans pasBUTUS pasNMUHbIX 0Tpac/eil HapogHOro
X03AMCcTBa.

3Konornyeckre (aktopbl. B noHATME npupogHoii cpeabl BXOAAT
BCE YC/MOBMSA XXWUBOW W HEXWBOW MpUpOAbl, B KOTOPLIX CYLLECTBYIOT
opraHusM, nonynauus, npupogHoe coobuectso. [pupogHas cpefa
NPSMO UM KOCBEHHO BMIMSAET Ha WX COCTOSIHME M CBOicTBa. Komno-
HEHTbl MPUPOAHON cpefbl, BAUAIOLLME HA COCTOSHME W CBONCTBa
opraHusma, nonynsauuM, NPUPOSHOro coobuiecTBa, HasbiBalOT 3KOMO-

Ce3oMHas NepuoanYHOCTL B Npupoge.
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rmyecknummn pakTopamu. Cpegn HUX pasnuyatoT TPW pasHble MO CBOEN
npupoge rpynnbl )HakTOpOB:

abnoTunyeckne (hakTopbl — BCe KOMMOHEHTblI HEXWBOW MNPMPOAbI,
Cpean KOTOpbIX Haumbonee BaXKHbl CBeT, TemnepaTypa, BAaXHOCTb
M LpYrMe KOMMOHEHTbl KIMMaTa, a TakXe coCTaB BOAHOM, BO3AYLUHOM
[, MOYBEHHON cpeasl;

6uoTunueckne HakTopbl — B3aUMOAEACTBUA MeXAY pasMyHbIMM
0cob6amMy B MoONynaumsax, Mexay nonynaumsMm B NPUPOAHbIX CO06-
L ecTBax;

aHTPONOreHHbI  (hakTOp — BCA  pasHoo6pa3Has [AesaTeNlbHOCTb
yenoseka, KOTOpas MPUBOAUT K W3MEHEHUIO MPUPOAbl KakK Ccpefbl
06MTaHMA BCEX XXMBbIX OPraHW3MOB WM HEMOCPEACTBEHHO CKa3bl-
BAETCA Ha WX >KU3HW.

Pa3Hble 3konoruyeckume Qaktopbl, TakuWe, Kak TemnepaTtypa,
BNAXHOCTb, NMlLa, AECTBYIOT Ha KaxAaykt ocobb. B oTBeT Ha 3To
y OpraHM3MOB Yepe3 eCTecTBEHHbIA 0T6OP BbipabaTbiBalOTCA pasnuny-
Hble mpucnocobneHns K HuWM. WHTeHCMBHOCTb (hakTopoB, Hambonee
6naronpuATHYI0 A8 XXKU3HeLeATeNbHOCTU, Ha3blBalOT ONTUMA/bHOM
A ONTUMYMOM.

OnTuManbHOe 3HauyeHWe TOro WAM MHOro akTopa Ans Kaxaoro
BMAa pasMyHO. B 3aBMCUMOCTM OT OTHOLIEHUSA K TOMY WM WHOMY
thakTopy BMAbl MOryT ObiTb TEMO- U XON040NO6UBbLIE (CNOH W Genbiii
MefBefb), BNaro- u cyxonobusblie (nnna v cakcayn), npucrnocobneH-
Hble K BbICOKOW WM HU3KOI CONMEHOCTM BOAbI U T. A.

[JelicTBue hakTOpoB Ha opraHusMm. OrpaHuumBaroLnin  hakTop.
OnTumMyM W npefenbl BbIHOC/AMBOCTM OpraHW3Ma no OTHOLIEHUIO K
0fHOMY M3 (PaKTOPOB Cpefbl 3aBUCHAT OT YPOBHA ApPyrux (pakTopos.
Hanpumep, npu onTuManbHOW TemnepaType MOBbILWAETCA BbIHOCAU-
BOCTb K He6naronpuATHOW BAaXHOCTWM W HejocTaTKy nuwm. C apy-
roii CTOPOHbI, 06MANe MUK YBENMYMBAET YCTOMUMBOCTL OpraHM3ma K
M3MEHEHNAM KIMMaTU4ecKux ycnosmii. OfHakKo Takas B3auMHas
KOMMeHcauna Bcerga OrpaHuyeHa, U HU OAUH M3 HeoBXOAUMBIX ANS
XU3HW (PAKTOPOB He MOXeT ObiTb 3aMeHeH ApyruM.

CnocobHOCTb BMAA K BOCMPOM3BOACTBY 0CO0EA, K KOHKYpPeHLUu
C Apyrumu 6ygeT orpaHuymBaTbCi TemM K3 (DaKTOPOB, KOTOPbIA CUMb-
Hee BCEro OTK/IOHSETCA OT ONTUMaNbHON ANA BUAa BennuuHbl. Ecnm
KONUYECTBEHHOE 3HauyeHWe XOTA 6bl OLHOr0 M3 (PAKTOPOB BbIXOAWUT
3a npefenbl BbIHOCAMBOCTU, TO CyllecTBOBaHMe BuAa CTaHOBUTCA
HEBO3MOXHbIM, KakK 6bl HW 6blAM 61aroNpUATHLI OCTaNlbHblE YCOBUS.
Takue akTopbl, BbIXOAAWME 3@ TpaHWLbl MakCUMyMa WM MWHWU-
MyMa, Ha3blBalOT OrpaHuuusawlwumu. Hanpumep, pacnpocTpaHeHue
MHOIMX >XWBOTHbIX W pacTeHWii K CeBepy 0ObIYHO OrpaHU4MBaEeT He-
[OCTAaTOK Tenmna, TOrja Kak Ha lore OrpaHuunMBarluMm (HakTopom
ONs Tex e BMAOB MOXeT 0Ka3aTbCA HeAoCcTaTtoK Bnaru uamM Heo6Xo-
OUMOI NnLLW.

MporHosmpoBaHWe 1 mogenupoBaHue. na uccnefoBaHUs B3aMmMo-
OTHOLLEHNIA B 3KocucTemax (MPUMPOAHbIX CO06LWLEeCTBAX) WCMOAb3YHOT
pasHooOpa3Hble METOAbl: 3KCMEePUMEHT, ANUTeNbHOe HabnogeHwe B



3ajaun 3Kosormu. dKonornyeckme akTopbl U UX B3aUMOJEeNCTBMeE.
MaTemaTnyeckoe mMogennpoBaHue

npupoge, onpefeneHve 4yucna ocobeil B nonynauusax, HabnwgeHUs
3a Murpayuen XuBOTHbIX U Ap.

[na 6onee NMONHOro u rny6boKoro NO3HaHWUSA XWUBOW NPUPOAbl LWIN-
POKO MCMONb3YIOT TakXe MOAennpoBaHue (Co3fjaHWe MCKYCCTBEHHbIX
3KONormyecknx cuctem). [lMpu 3TOM MNPUMEHAOT MaTeMaTU4ecKyto
06paboTKy faHHbIX (MaTemMaTMyeckoe MofenupoBaHue). MeTofbl MO-
LeNnMpoBaHns, €cM OHU MNpaBW/IbHO OTO6GpaxkalT npoTekawuwme B
NpMpoge npouecchl, MO3BOSAKT MPOrHO3MPOBAaTb, B KaKMX Hanpasie-
HUAX fanee 6yfeT pa3BMBaTbCHA [JaHHas 3KOCUCTEMA, YTO MMeeT NS
MHOIMX 6MoreoueHo30B (nec, nyr, 6010TO, 03ep0) BaXKHOE MPaKTU-
yeckoe 3HaudeHue. lNMpu maTemaTnyeckoih 06pabOTKe MOMYUYEHHbIX [AaH-
HbIX pacyeT Mpous3BoaAaT Ha OBM.

B ocHOBe MOAenMpoBaHMA W 3KOJIOFMYECKOrO MPOrHO3MPOBaHUS
NeXWUT NPUHLMN pa3jeneHns COXHbIX 3KOCUCTEM Ha OTAeNbHble 6onee
NPOCTble KOMMOHEHTbl (MOACMCTEMBI), KOTOpble CBA3aHbl APyl C 4pY-
rOM pasfIMYHOM CAOXHOCTU (YHKLMOHANbHBIMKU CBA3AMKU. Hanpwu-
Mep, B BOLHOWN cucTeme MOryT ObiTb BblAeneHbl pbibbl, GuTONNaH-
KTOH, 300MMaHKTOH, MNPUAOHHbIE XXMBOTHble W pacTeHus (6eHTOC)
n ap.

Mpu nccnefoBaHMAX BOAHbBIX 3KOCUCTEM B KayeCTBe MOJeNeil 4acTo
NMPMMEHSAIOT aKBapuyMbl, B KOTOPble BBOAAT Pas3NMyHble KOMMOHEHTI
M3 eCTECTBEHHbIX 3KOCUCTEM W M3y4alT (POPMbl B3aVMOOTHOLUEHWI
MEXAY HUMM.

MeToAbl MOLENMPOBaHMA 3KOCUCTEMbI B HacToslee BPEMSA BCe
WMpe MPUMEHAOTCA B 3Konormnm. OHWM OTKPbIBAKOT LIMPOKUE nep-
CMEKTMBbl NPOrHO3MPOBaHMSA MNPOLLECCOB, MPOTEKaloWMUX B 3KOCUCTe-
Max, W BbIACHEHWS OelCTBMA Ha 6uochepy 3arpAsHAOLLMX ee aHTpo-
MOreHHbIX (haKTOpPOB.

1. PackpoiiTe OCHOBHble 3afaun akonoruu. 2. Kakue 3konorumyeckue haktopsbl
BaM W3BeCTHbI? 3. Kakyl WHTEHCMBHOCTb (PAKTOPOB Ha3biBalOT ONTUMAaNbHOW?
4. YT1o Takoe orpaHumumBaroWwmnii daktop? MpuBeanWTe NpPUMePbI OrpaHUyUBal0-
Wwero akTopa, XapakTepHOro A/ MECTHbIX YCNOBUIA.

20. OcHOBHble abuoTmnyeckne hakTopbl cpefbl
N VX 3HA4YEeHWe AN >KMUBOI NMpupoabl

LN OKW3HWM Ha3eMHbIX pacTeHWiA W >KUBOTHbIX Haubonbliee
3HAYEHWe MMEIOT Takue KOMMOHEHTbI Cpefbl, KaK CBET, TeMmepaTypa,
BNI@XHOCTb. BaxKHas 0CO6EHHOCTb 3TUX (hAaKTOPOB 3aK/OYaeTcs B
MX 3aKOHOMEPHOM W3MEHEHUM KakK B TeueHWe roga i CyToK, Tak W B
CBA3U C reorpaduyeckoil 30HanbHOCTbIO. M03TOMY W NPMCNOCOGNEHNS
K HUM WMEIT 30HaNIbHbIA U CE30HHBI XapakTep.

CBeT. CofHeYHOE M3/yYeHUE CNYXWUT OCHOBHbIM MUCTOYHUKOM
3HEPrMM A/sl BCEX MPOLECCOB, MPOUCXOASLLMX Ha 3eMie.

B crnekTpe COMHEYHOrO U3/yYeHUs BblAeNstoTCs TpU 061actu, pas-
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NMYHbIE MO 6Mono! nyeckomy AeincTBuio: ynbTpaguoneToBas, BuammMas
W UH(ppakpacHaa 33

YnbTpagmoneToBble AYy4n C AMHON BOMHbI MeHee 0,290 MKM ry-
6UTENbHbI ANA BCEro >XWBOF0. XXM3Hb Ha 3eM/ie BO3MOXHA /UWb
MOTOMY, 4YTO 3TO KOPOTKOBOJIHOBOE MW3/lyyeHWe 3afep>KMBaeTca 030-
HOBbIM Cfl0eM atmocdepbl. [,0 MOBEPXHOCTU 3eMAuM LOXOAWUT NULLIb
Hebo/nblas YyacTb 60/1ee ANMHHBIX yAbTpaduonetoBbix nyyeid (0,300 —
0,400 MkKm). OHuM o06nafalOT BbICOKOW XUMWUYECKON aKTUBHOCTbIO
M B 60MbWONK [03e MOryT MOBPEXAaTb XWBble KNeTKN. B Hebonb-
WnX Ao3ax ynbTpaduMoneToBble Nyuyn HeOOXOAUMbI YENOBEKY U XU-
BOTHbIM.

Bugumble nyum ¢ gavHoii BonHbl oT 0,400 go 0,750 MKMm, Ha
[JOM0  KOTOPbIX MNPUXOAWNTCA 60Mbliaf 4YacTb 3HEPrMM COSTHEYHOrO
M3Ny4YeHNs, AOCTUTalOLLero 3emMHONM MNOBEPXHOCTU, WMMET OCO6EHHO
60nblOe 3HaYeHWe ANA OpraHu3MoB. 3efieHble PacTeHUs CUHTe3u-
PyHOT OpraHuM4yeckoe BELLECTBO, CMefOBaTeNlbHO, M MWWy ANA BCeEX
OCTa/lbHbIX OPraHW3MOB 3a CYET 3HEPTMM MMEHHO 3TON YacTu CMeKT-
pa. Ans HeKOTOPbIX XUBOTHbIX U 6€CXN0POPUANbHBIX PaCTeHWU CBET
He ABNAeTCA 06s3aTeNbHbIM YC/OBWEM CYLLECTBOBAHWSA, U MHOIMe
MOYBEHHblE, NelepHble U r1y60KOBOAHbIE BWAbI MPUCMOCO6MEHbI K
XXWN3HN B TEMHOTE.

WHdpakpacHble nyuyn ¢ gAnHOK BOMHbI 6onee 0,750 MKM He BOC-

O6nactb ynbTparoNeToBOro U3Ny4veHus,
He NpPOHMKaloLas CHBO3b aTMocdepy

[JeHaTypauus 6enHa

[s] 010
WNHTeHCUBHOCTL (hOTO-
CUHTEe3a MLIEeHULIbI
CneHTtpanbHaa 4YyBCTBU-
TeNbHOCTb rnasa
60 yenoseka
o 20

0,300 0,400 0.500 0.600 ,700 0,800 0.900

Buanmblii ceeT

33. Buonorvyeckme [AeNCTBUA pasHbIX YYacTKOB CMeKTpa COJ/IHEYHOTO MW3NYy4YeHUs.
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NMPUHUMAKOTCA TNa30M Ye/loBeKa, HO OHW ABMAKOTCA BaXHbIM WCTOY-
HWKOM BHYTpEHHei aHeprum. Mmu ocobeHHO 6orat npsmoi CofHeu-
HbIli CBeT.

CBeTOBble yC/OBMA B MPUPOAe MMEKT OTYUET/IMBYHO CYTOUYHYIO U
CE30HHYI0 NEPUOSMYHOCTL, KOTOpas 00yCnoBneHa BpalleHueM 3emnu.
B cBA3W C CYTOYHbIM PUTMOM OCBELLEHUSA Y XMWBOTHbLIX BO3HUK/IU
npmcnocobneHuns 4K AHEBHOMY W HOYHOMY 06pa3sy XW3HW.

TemnepaTypa. Bce xuMuyeckume npouecchl, NpoTeKawLwme B opra-
HW3Me, 3aBUCAT OT TemMmnepaTypbl — BHELUHel 1 BHYTpeHHen. OcobeH-
HO fICHO 3aBWCMMOCTb OT BHELUHel TemnepaTypbl BblpaXKeHa y opra-
HW3MOB, HECNOCOOHbIX NOAAEPXMUBATb MOCTOSHHYK TemnepaTypy
Tena, T. €. Yy BCEX PacTEHM U BOMbLIMHCTBA XWBOTHbLIX, KPOMe MTUL
N MNEKOMUTAI KX,

Mogasnatouiee 6OMbWMHCTBO HA3eMHbIX PACTEHUIA W XUBOTHbIX
B COCTOSAHWW aKTUBHOW >KWU3HEeAeATe/IbHOCTU He NepeHOCUT oTpuua-
TeNbHOW TemnepaTypbl M Morubaet.

BepxHuii TemnepaTypHbIiA Npegen XXW3HW HeOAMHAKOB ANS pasHbIX
BMAOB, HO peako 6biBaeT Bblwe 40—45°C. ToNbKO HEMHOrne BuAbl
nMpMCcnoco6eHbl K XXMU3HWM Npu 60nee BbICOKO TemnepaType.

OnTumanbHas Temnepatypa 3aBUCWT OT YCN0BUIA 06uTaHWUA BuUAa,
K KOTOPbIM OH MpUCNOCO6GMICA Ha OCHOBe ecTeCcTBeHHOro otbopa B
TeYyeHne NpPejLIecTBYHOLW el 3BOMOLUN.

Y opraHnsMoB C HeMoOCTOSHHOW TemnepaTypoil Tena MOBbILIEHME
TemnepaTypbl OKpYyXalLlei cpeabl Bbl3biBAET YCKOpeHMEe (U3nono-
rMyeckMx nmpoueccoB: o0OMeHa BeLeCcTB, poCTa, pasBUTUA U [4p.
MoaTomy [0 M3BECTHOrO Mpefena 4YeMm Bblille Temnepatypa, TEM KO-
poue BpemfA, HeobXoAuUMOe ANA Pa3sBUTUA OTAeNbHbIX CTagwuii wiu
BCEr0 XW3HEHHOro UWKna.

Y NTuL 1 MIeKonuTalowWwmx B MpoLecce 3BoNOLMM BbipaboTanach
CNOCOGHOCTb K TEPMOPErynsaLum — noLAep>KaHnio NOCTOAHHON Temne-
paTypbl CBOEro Tena. JTO BaXHOe npucrnocobneHne obecnevynno
M3BECTHYIO HE3aBUCHMOCTb BbICWUMX XKWUBOTHBIX OT TEPMUYECKUX
YCNOBUIA cpeabl — CNOCOBHOCTb K aKTUBHOW >KW3HU MpWU  pasHOi
Temrnepatype. Y 60NbLIMHCTBA NTUL, TeMmepaTypa Tefla HECKO/bKO
Bbilwe 40° C, a y M/IEKONUTAKOLWNX — HECKO/IbKO HMxe. OHa coxpaHsa-
€TCS Ha MOCTOSHHOM YPOBHE He3aBMCUMO OT KonebaHuii TemnepaTypbl
OKpyXKatolLeln cpefbl.

BnaxkHocTb. Boga urpaet WCKMOUYUTENbHO BaXHYK POJib B XWU3-
HefleATeNIbHOCTU K/eTKM W opraHusma B UenoMm. [logaepxaHue
KOMM4yecTsa BOAbl Ha [OCTAaTOYHOM YPOBHE COCTaBNAeT OfHY W3
OCHOBHbIX (PU3MONOTMYECKNX (YHKUMIA N0boro opraHunsma.

Ponb BNAXHOCTU KaK 3KONOTMYECKOro (akTopa A1 Ha3eMHbIX
opraHn3mMoB 06yc/oBneHa TeEM, YTO OCaZKM (& COOTBETCTBEHHO BaXx-
HOCTb BO3fyXa W NOYBbI) pacnpefensatoTcAd Ha 3eMHON MOBEPXHOCTU
B TEYEHMe roja OYEHb HepaBHOMepHO. TakK KaK OGONbLIMHCTBO Ha-
3€MHbIX XXWBOTHbIX W PacTEHWA BNaronto6uBbl, TO HEAOCTATOK BlaX-
HOCTM 4YacCTO OKasblBaeTCs MPUYMHON, OrpaHWuYUBalOLLEN WX XKWU3HE-
[eATeNIbHOCTb U PacnpocTpaHeHue.
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Y opraHusMoB B MNpoOLECCe 3BOMOLMU CHOPMUPOBAINCE Pa3NUY-
Hble MpucrnocobneHns K [06bIBAHWKO W 3KOHOMHOMY pacxof0BaHUI0
Bnarn (BCMOMHWTE PAcTEHWA U XUBOTHbIX MYCTbIHW W MONYMNYCTbIHY,
3aCyLlIUBLIX CTeneit), K MepeXunBaHWI0 3acyLuNMBOr0 BPeMeHW roga
B COCTOSiHMM nNOKoA UM Ap. Tak, MHOrofeTHWe PacTeHUs MNyCTbiHN
MMEIOT CU/IbHO Pa3BUTble KOPHU, MHOTAA OYeHb A/MHHblE (Hampumep,
y Bepb6ntoXbel Konwuku Ao 16 M), gocTurarolMe BAAXKHOIO C€nos,
WM Ype3BblYaiiHO pa3BETB/IEHHbIE.

BONbLWIMHCTBO XUBOTHbIX MYCTHIHW MOXET 06Xx0AuTbcA 6€3 BOAbI;
MCTOYHWKOM BAarM [0S rpbi3yHOB, MNPECMbIKAKOLWMUXCA, HACEKOMbIX
N APYTUX MEKUX XUBOTHbLIX CAYXUT MuWa. Y HEKOTOPbIX XXWUBOTHbIX
BoAa obpasyeTcs B OpraHuaMe B pe3y/bTaTe OKUCAUTENbHLIX peak-
uniA. TMoaTomy xapakTepHble A9 MHOTMX obuTaTenein NyCTbIHW
06MMbHbIE HKWMPOBbIE OTNOXEHWUA CAyXaT CBOeobpasHbIM pesep-
BOM BOfbl B OpraHu3me, Hanpumep rop6 y Bep6/0fa, MOLKOXHbIE
OTNOXEHUS XWUpa Yy Trpbi3yHOB. 3allWTON OT WCMapeHWs BoOAbl Y
XUBOTHbIX CAYXMUT Manafd MNpOHMLAEMOCTb HapyXHbIX MNOKPOBOB
Tena.

WHoli TN npucnoco6neHns K HeaocTaTKy Bfnarum Habnwopgaetcd y
MHOFMX PacTEHUR W >XXMBOTHbIX, 0GUTAKOLIUX B YC/OBUSX MEPUOAU-
YeCKOW CyXOCTW. Y HUX BO3HMKaeT COCTOSIHWE MOKOS, KOTOpoe Xapak-
TepusyeTca OCTAHOBKOW poCTa W PpasBUTUA, PE3KO CHUKEHHbIM
06MeHOM. HeKoTopble TpbI3yHbl U Yepenaxyu C HACcTYMAEeHNEM XXapKoro
M Cyxoro nepumofga B MyCTblHE, KOrf4a BbIrOpaeT pPacTUTENbHOCTb,
BNajaloT B /IETHIOWD CMAYKY.

CocTofHME NeTHEro MOKOos Y MHOrOMeTHUX pacTeHWid 4acto co-
nNpoBoXfJaeTca cbpacbiBaHWEM /IMCTbEB WM  MOAHBIM  OTMUpPaHU-
eM Ha3eMHbIX YacTeil, 4YTO WMeeT MeCTO Y MHOIMX pacTeHui
MyCTbIHb.

9 1. Kakoe 3HaueHMe UMEKT CBET, BNAXHOCTb U TemnepaTypa NpUPOAHOI cpefb
AN opraHnama? 2. B uem BbipaxatoTcs 6UONOrMYeckne BO3AEACTBUA ynbTpa-
(UONETOBbLIX, BUAUMBIX W UH(PAKPACHLIX yueli Ha OpraHu3m?

21. MpwucnocobneHne opraHN3MoB
K CE30HHbIM W3MEHEHUSM B Npupoae.
doToneproan3sm

Ce30HHas NepuoAMYHOCTb OTHOCWUTCH K uucny Haubonee o6Lux
SBMEHU B XUBOW npupoge. OHa OCOGEHHO SIPKO BbipaXKeHa B yMe-
PEHHbIX W CEBEPHbIX WKPOTax. B OCHOBe BHEWHe MPOCTbIX ¥ XOPOLWO
3HAKOMbIX HaM CE30HHbIX SBIEHWI B MWpPE OpPraHU3MOB IeXaT CAOX-
Hble MPUCMOCOGMTE/bHbIE PeakyWu PUTMUYECKOTO XapakTepa, KoTo-
pble BbISICHEHbl CPaBHUTENbHO HeJaBHO.

Ce30HHOCTb B npupoge. B KayecTBe npumepa paccMOTPUM ce-
30HHYH TMEPUOAMYHOCTL B LIEHTPaNbHbIX paiioHax Haleiln cTpa-
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Hol 34 . 3gecb BeAyllee 3HayeHWe AN PacTEHUA U XKMBOTHbIX
MMeeT TroOfO0OBONM X04 TemnepaTypbl. [lepuog, 6GnaronpuATHbIA ANS
XXU3HW, MPOAOKAETCA OKO/O LIECTU MecsLes.

Mpr3Haky BECHbl MNOABASKOTCA, KaK TONbKO HauMHAET CXOAUTb
CHer. Ewe He pacnycTuB NuCTbS, 3aLBeTaldT HEKOTOPbIE MBbI, 0/bXa,
NewjMHa; Ha npoTanMHax faxe CKBO3b CHer mnpo6uBarTCA POCTKM
MepBbIX BECEHHUX PaCTEHWIA; NMPWUIETAOT NepefieTHble NTULbI; NOABAA-
I0TCA Mepe3nMOBaBLUME HACEKOMBbIE.

B cepegunHe neTa, HecMOTpsA Ha 6naronpuATHYK TemnepaTypy
n o0bmnme 0cagkoB, POCT MHOFMX PacTEHWU 3amefnisaeTcs uam nos-
HOCTbIO NpekpalaeTcs. YMeHbLIaeTCa KOMMYEeCTBO LBeTYLW KX pacTe-
HWA. 3aKaH4YMBaeTCs pasMHOXeHue NTuL. BTopas monosBuHa neta u
paHHAA OCeHb — MEepuof CO3pPeBaHMsA MIOLOB U CEMAH Yy 6GOMbLINH-
CTBa pacTeHWi W HaKOMEHWA NUTaTe/NbHbIX BEWECTB B WX TKaHAX.
*B 370 BpeEMSA y>XKe 3aMeTHbl MPW3HAKUW MOATOTOBKM K 3uMe. Y MTuy
M MIEKOMUTAKLWMNX HAYMHAETCA OCEHHAA NIMHbKA, NMEpeneTHble NTULb
cbuBatoTCA B CTau.

Ewe o npuxofja yCTOWYMBLIX MOPO30B B MPUPOAE HacTymaeT ne-
puoA 3UMHEr0 MOKOS.

CocTosiHME 3UMHEr0 MOKOS. 3UMHWIA MOKO He MPOCTO OCTaHOBKa
pa3BMTUA, BbI3BaHHas HMW3KOW TemnepaTypoil, a OYeHb C/I0XKHOE
(hm3nonornyeckoe npucnocobneHne. Y Kaxpaoro suga cocTosiHue 3UM-

18 r
16 m 18
14 1 17
12 § 16
10 o 15
8 100 14
6 90 13
4 80 12
Y

2 / 70 11
0] 60 10
2 50 9
4 40 8
6 30 7
8 20 6
10 10 5

BeretauMoHHbIi nepuopg o)

3uma BecHa | NneTto I OceHb 3uma
8 10 n 12 Mecaubl

34. Ce30HHble UW3MeHeHUA [A/IMHblI AHA, TemMnepaTtypbl W Ko/nyecTBa OCaflKOB B
OKpecTHOCTAX MOCKBbI.
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HEro MOKOA HacTynmaeT NMWb Ha OMNPefeseHHOW cTagun pasBuMTHA.
Tak, y pacteHuin (B 3aBUCMMOCTU OT BMWAA) 3MMYHOT CEMEHa, Haf3eM-
Hble M MOA3eMHbIe YaCTW C MOKOAWMMMUCA MOYKaMW, a Yy HEKOTOPbIX
TPaBSAHUCTBIX PacTeHWii — NPUKOPHEBbIE NMNCTbS. Ha pasHbix cTagmax
pasBMTMA HacTynaeT 3WMHWIA MOKOM Yy HacekombIiX. ManapuiiHblii
KomMap 1 6ab04yKkM-KpanuBHWUbLI 3MMYKT B CTaguu B3POCIOr0 Ha-
CeKomoro, 6ab04yKM-KanyCTHUUbI — B CTaguMn KYKO/KW, HeNapHbIii
Wenkonpsag B cTaguu siiya.

3umytouime cTaguy pacTeHWi A U XMBOTHLIX WMMET MHOFO cXoj-
HbIX (PU3MONOTNYECKNX OCOOEHHOCTEN. 3HAUMTENbHO CHUMXXEeHa WHTEH-
CUMBHOCTb OOMeHa. TKaHW OpraHM3mMOB, HaxX0AAWMWXCA B COCTOSHMM
3MHEro Mokos, CofepXXaT MHOr0 3amnaCHbIX MUTaTeNbHbIX BELLECTB,
OCOBEHHO >XWPOB W YrneBOof0B, 3a CYeT KOTOPbIX MOALEPXUBAOTCH
CHUWXXEHHble npoueccbl 06MeHa B TeyeHue 3UMOBKW. OObIYHO YMEHb-
WaeTcqd KOMMYECTBO BOAbl B TKaHAX, OCOBEHHO B CEMEHaX, 3MMHMX
noykax pacTeHuit. bnarogaps BCEM 3TMM OCOGEHHOCTSIM MOKOSALMECH
CTaguMu CrnocobHbl ANUTENbHO MNepeXxuBaTb CYpOBble YC/OBUA 3U-
MOBKMW.

MprUrHBI BUONOTNHECKX PUTMOB. POTOMEPUOOM3M. Y KaXoro
BMAa B MpoLecce 3BOMKOLMM BbipaboTancs XapaKTepHbIA TFOAUYHbIV
UMK WHTEHCMBHOIO poCTa M pasBMTWS, PasMHOXEHWSA, MOATrOTOBKM
K 3MMe W 3UMOBKW. JTO ABMIEHWE MONYYUIO Ha3BaHMUe BUONOTNYECKOro
puTMa. CoBnajeHve KaXAoro neprMofa XM3HEHHOro uukna ¢ CooT-
BETCTBYIOLIMM BPEMEHEM F0fa WMeeT pelwlalllee 3Ha4YeHuWe AN cy-
LW ecTBOBaHUA BUAA.

Hanbonee 3ameTHa CBA3b BCEX (DM3NONOTMYECKUX SBNEHWI Yy Op-
raHu3ma C Ce30HHbIM X0AOM TemnepaTypbl. Ho XO0TA OHa BAuseT
Ha CKOpPOCTb >XW3HEHHbIX MPOLECCOB, BCE XXE HE CAYXWUT rNaBHbIM
perynsaTopom Ce30HHbIX $IBNEHMIA B npupoge. Buonormyeckme mnpo-
Leccbl NOArOTOBKW K 3MMe HAUYMHAKTCA elle NeTom, Korga Temne-
paTypa BbicOKa. Hacekomble MpuM BbICOKOIW TemmnepaType BCe-Taku
BMajalT B 3UMYHOLLee COCTOSHME, Yy NTUL, HacTynaeT SIMHbKA W No-
ABNAETCA CTpemaeHue K nepenety. CnepoBaTenbHO, Kakue-TO Apyrue
YyCNOBUSA, a He TemmepaTtypa BAUSIIOT Ha CE30HHOE COCTOSIHME opra-
HU3Ma.

NaBHbIM (haKTOPOM PErynsauun Ce30HHbIX LMKIOB Yy 6OJbLINH-
CTBa PaCTEHUN W XWBOTHLIX SABNAAETCA W3MEHEHWe MNpPOLO/HKUTENb-
HOCTW AHA. Peakums OpraHn3MOB Ha MPOLO/DKUTENBHOCTbL AHA MONy-
ymna HasBaHue gpoTonepuoamsMa. 3HadyeHue oTonepuoamsma BUAHO
M3 OMblTa, MOKa3aHHOro Ha pucyHke 35 . [pu WCKYyCCTBEHHOM
KPYrNOCYyTOYHOM OCBELLeHUM WM NPOAO/KUTENbHOCTM [AHA 6osee
15 4 cesiHUubl Gepe3bl pacTyT HemnpepbiBHO, He cbpacbiBas UCTLEB.
Ho npu ocseweHnn B TeyeHne.10 mam 12 4 B CYTKM POCT CesAHLEB
Laxe feTOM TMpekpawiaeTcs, BCKOpe Mpoucxoaut cbpacbiBaHue
NINCTbEB W HACTynaeT 3MMHWIA MOKOW, KakK Nof B/USAHUEM KOPOTKOrO
OCEHHEro gHA. MHOrMe Haww nMcToNagHble ApPeBeCHble MOPOAbl: MBa,
benas akauua, Agy6, rpab, O6yK —npu AAUHHOM [He CTaHOBATCH
BEYHO3ENEHbIMMU.
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Mpy HenpepbIBHOM Mpy HOpOoTHOM
ocBeleHUn He AHe pocT
BnajaroT B npekpauiaeTcs,
COCTOsiHME MOHOSA N CesHLbl

1 He cbpacbliBatoT cbpacbiBatoT
NNCTbEB NNCTbSA

35. BnusiHMe OMHbI AHS Ha POCT cesiHUa 6Gepesbl.

MpoAoMKUTENbHOCTb [AHA OMNpefenseT He TONbKO HacTynneHue
3MMHEro MNOKOA, HO W Apyrue Ce30HHble ABMIEHWA Yy pacTeHuin. Tak,
ONVIHHBIA feHb cnoco6CTBYyeT 06pa30BaHUD LBETKOB Y 60MbLINHCTBA
HallMX AWKOPacTYLW WX pacTeHuid. Takue pacTeHWs HasblBalOT [/IUH-
HOAHEBHbIMU. M3 KYNbTYPHbIX K HUM OTHOCATCA POXb, OBEC, 6ONMbLINH-
CTBO COPTOB MLEHNLbI U fYMeHs, neH. OAHAaKO HEKOTOopble pacTeHus,
NPEUMYLLECTBEHHO HOXXHOIO NMPOUCXOXAEHWS, HanpuMep XpU3aHTeMbl,
reopruHbl, A5 LBETEHUA HYXAAKTCA B KOPOTKOM AHe. [103TOMY OHM
3alBeTaloT Yy Hac NIMLb B KOHLE neTa WKW OCeHblo. PacTeHus Takoro
TUMa Ha3biBaKT KOPOTKOAHEBHLIMU.

CuNbHO CcKa3biBaeTCA BAUAHWE [AAWHbI AHS W HA XXUBOTHbIX.
Y HaceKOMbIX W Kneuwieid AnnHA AHA 0OYCNOBAMBAET HACTyMNfeHue
3MMHEro nokos. Tak, Mmpu cogepXaHuu ryceHul 6abouykm-kanycT-
HWLUbI B YCNOBMAX AAWHHOTO AHA (6onee 15 4) M3 KYKONOK BCKOpe
BbIXOAAT 6a60ukn 1 6e3 nepepbiBa pa3BMBaETCS MOCNEA0BATENbHbI
pA4 NOKoneHWin. Ho ecnm ryceHuy cofepXxatb npy AHe Kopoye 14 y,
TO faXKe BECHOW W NIeTOM MONYYalTCA 3UMYIOLME KYKOMKKU, KOTOpble
He pa3BMBAlOTCH B TeYEHWE HECKONbKUX MecsALeB, HecMoTps Ha
[LOCTAaTOYHO BbICOKYH TemnepaTypy. lMogo6HbIA TN peakuum 06bAC-
HAET, MOYeMy B NPUPOLE NeTOM, MOKa AeHb ASIMHHBIA, Y HACeKOMbIX
MOXET pa3BMBaTbCA HECKO/bKO MOKONEHWIA, & OCEHbIO pa3BuTME BCEer-
fa OCTaHaBNMBAaeTCA Ha 3MMYIOLEN cTaguu.

Y 60NbLUMHCTBA MTUL, BECEHHWNA, YAMMHAKOWMNIACA AeHb Bbi3blBaeT
pasBuMTUe MOMOBbLIX >XE€Ne3 W MNPOABMEHUE THE340BbIX WHCTUHKTOB.
OceHHee COKpallleHWe [HA BbI3bIBAET NIMHbKY, HaKOM/eHMe 3amnacHbIX
XXMPOB U CTPEMJ/IEHNE K MEepeneTy.

OnvnHa aHS ABNAeTCA CUrHaNbHbIM (DAKTOPOM, OMpeaenstoLwmm
HanpasfieHWe 6MONOrMYecKnx npoueccoB. MNMoYeMy WMMEHHO Ce30HHble
N3MeHeHUs A4MHbI AHA NpUobpenn Takoe 60/blLOe 3HAYEHNE B XKU3HU
XUBbIX OPraHM3mMoB?

Vi3meHeHWe AAWHbI [HA BCerfja TeCHO CBA3aHO C FOA0BbIM XOLOM
Temnepatypbl. [103TOMY AAMHA [HA CAYXWUT TOYHbIM aCTPOHOMU-
YECKUM NpPefBECTHWKOM Ce30HHbIX U3MEHEHW TemnepaTypbl W ApYyrux
yCcnoBuii. 3TO 06BACHSAET, MOYEMYy Yy CamblX pasHbiIX Fpynn opra-
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HW3MOB YMEPEHHbIX LUMPOT MO BAMSHWEM [BVKYLLUX CU 3BOMOLMM
chopmmupoBanuchb cneuunanbHble (OTONEPUOAMYECKME  peakuuy —
NpMcnocobneHns K KAMMaTUYeCKUM W3MEHeHWsM B pasnnyHOe Bpems
roga.

doTonepnogmam — 370 0bLLee BaXXHOE NpMCnocobneHue, perynu-
pytoLLee Ce30HHbIE SIBEHNS Y CaMblX PasHbIX OpPraHM3moB.

«bumonornyeckmne 4Yacbbs. M3yyeHue hoTonepuoamnsma pacTeHUit
M XXMBOTHbIX MOKa3ano, 4YTO peakuus OpraHM3MOB Ha CBeT OCHOBaHa
Ha 4YepefoBaHUM B TeyeHWe CYTOK MEpPUOAOB CBeTa M TEMHOTblI onpe-
LeneHHoN AANTeNnbHOCTU. Peakuws OpraHU3MOB Ha MNPOAOMKMTENb-
HOCTb AHA M HOYM MOKa3bIBAET, YTO OHW CMOCOOHLI U3MEPATL BPEMS,
T. €. 00najaldT KaKUMWU-TO «BMOMOTMYECKUMU YacamMux». ITy cMo-
COBHOCTb MMEKT BCe BUAbl XMBbIX CYLWECTB, OT O4HOKMETOYHbIX A0
yenoBeka.

«BMONOrMYecKe 4Yachbl», KpPOMe CE30HHbIX LUWKI0B, YMNpaBasOT
MHOTUMMW ApYyruMyM 6MONOrMYECKUMU SIBAEHUSAMU, MPUPOAa KOTOPbIX
elwe HeAaBHO oOcCTaBanacb 3arafoqyHoil. OHW OMpefenstoT NpaBWb-
Hblii CYTOYHbIA PUTM KaK aKTWBHOCTW LEMbIX OPraHW3mMoB, TaK K
MpoLeccoB, MPOUCXOAALIMX AaxKe Ha YPOBHE KMETOK, B 4aCTHOCTH
KNETOUHbIX AeNeHMUiA.

YnpaB/ieH/e Ce30HHbIM PasBUTVIEM MUBOTHLIX N PacTeHUA. Bbl-
AICHEHME POMW ANWHbI OHA W PErynsiuMn Ce30HHbIX ABMEHUIA OTKpbIBa-

eT GonbliMe BO3MOXHOCTM [ANs  YMNpaBfeHWUs pa3BUTUEM oOpra-
HU3MOB.

Pa3nnyHble nNpuembl YynpaBfieHWs pPa3BUTUEM UCMOMb3YIOT Mpu
KPYrnorogM4yHom BblpallMBaHUM Ha MCKYCCTBEHHOM CBETY OBOLLHbIX
KYNbTyp W AEKOPaTUBHbIX PacTeHWi, Mpu 3UMHEA U paHHeild BbIFOHKe
LIBETOB, A/19 YCKOPEHHOro nofiyyeHus paccagbl. [NpegnoceBHoi obpa-
60TKOIi CEMSIH XO/I0A0M AOCTMTAlOT KOMOLIEHUS O3UMbIX KYAbTyp npu
BECEHHEM MOCEBE, a TaKXe LBETEHWUSA W MOAOHOLIEHNS YXXE B MePBbI
rof, MHOrMX ABYNETHUX pacTeHWil. YBenuumBas AAVHY AHS, yAaeTcs
MOBbICUTb AWLEHOCKOCTb MTWL Ha NTUuedepmax.

7 1 B 4eM BblpaxalTcsi MPUCNOCO6NEHWUS K MEPeHeceHUt0 3UMUKUX YCNOBUIA Y
pacTeHW N XMUBOTHLIX? 2. Kak MeHseTCs 0OMEH BELLEeCTB Yy 3UMYHLUX pacTe-
HWiA 1 XuBOTHbIX? 3. [puBeguTe npuMmepbl (GoTONepuoansma y pacTeHuin wn
XKMBOTHbIX. 4. KakoBbl MPUUYUHBbI 6MONOrNYECKUX pUTMOB? 5. UTO Bbl 3HaeTe O
«BMONOTUYECKMX Yacax» U Kakue MNPOABAEHUA UX Bbl 3aMedvanu?

22. Bug v nonynaumsa — nX aKosiornyeckas
XapakTepucTnka

Bua— skonornyeckas eavHULA. Bugbl pasnuyaloTca Mexgy co-
601 uUenbiM pALOM MPU3HAKOB: pPasMepoM, OKpackoi ocobeli, npo-
TekalWwmMmn y HUX (M3N0N0rMYecKMMU npoleccaMmu, cpefoii obuta-
HWSA, noBeAeHWeM W Ap. BcnomHuWTe KpuTepum W onpegeneHve
Buga (c. 16).
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B npouecce 3BonooLUN Yy KaxXAoro Buga chOpMUPOBANUCHL Mpu-
cnocobneHns K OnpedenieHHON cpege obuTaHudA. Hanpumep, apKTu-
Yyeckue NTULbI M MIEKONUTaKOWMe MMeloT Benyto oKpacKy, npucnoco6-
NEeHbl K XKWU3HU B YCNOBUAX HU3KMX Temnepatyp. O6uTtatenn nycTbiHMW
MMEIOT XKENTO-CEPYID OKpacky W pasHoo6pasHble MpUcnocobneHns K
BbICOKMM TemnepaTypam, K HefocTaTKy Bnaru. MogobHble npucnoco6-
NEHNA NPUCYLLM BCEM 0CO6GSM BUAA, XOTS M MOTYT HECKOJIbKO pas/un
yaTbCA B npegenax 60/bWIOro apeana.

Bugbl 4acto 3aHMMalOT 60MbLWION apean, B Mpefenax KoOToporo
0cobu pacnpefeneHbl HEpPaBHOMEPHO, rpynnamu — nonynayusamu.
Kaxpfgasa nonynauus XuBeT B OMpedeneHHbIX ycnoBusx. bnarogaps
3TOMYy BWA, COCTOAWMIA W3 psga nNonynauuin, 3aHumaeT 60MbLION
apean, HeCMOTPA Ha pasHoo6pasue ycnosuil B ero npegenax. OfHaKko
Mmo6oi BMpg, COCTOSALWMIA KaK M3 OLHOW, TakK W M3 HECKOJbKMX Mnony-
nAYMiA, NpeacTaBnseT coboi egnHoe Lenoe.

LlenocTHOCTb BMaa 06ycCnoBfeHa CBA3AMM MeXAy €ro ocobamwu.
BcnomHWTe, Kakue CBSI3N CYLLECTBYHT MEXAY camuamMu U camKkamu,
MEXAY poAuTenamMmm u NOTOMCTBOM, MexXAy ocob6samu B cTaje, cTae u
cembe. Bce 310 pasHoobpasue cBA3eil obecneymBaeT Cyl,ecTBOBa-
HMWe BUAA KaK LLeNOCTHOM CMCTeMbl. Y 0cobeli KaxAoro smja B npo-
Liecce 3BoMOLMM BbipaboTannchb B3aMMHble NpucrnocobneHus: y psaga
XXWBOTHbIX poaguTenn 3aboTATCA O MNOTOMCTBE, 0C0O6M 06LWalTCs
MeXAy C000li 4yepe3 pasnMyHble CUTHaNbl, BMeCTe 3awuliarTca oT
BparoB U T. f. 3Ta LENOCTHOCTb BMAA JOCTUraeTcs Takxe n ero 06o-
c06/1IEHHOCTbIO OT ApYyrux BugoB. Kak Bbl 3HaeTe, 0C06M pasHbiX BMUAOB
pasnnyarTcs no Yucny u Hopme XpoMOCOM. ITO SBNSETCSH NPUYUHON
X MOpPMONOrMyecknx un (U3MONOTNYECKUX pasNnynii, BCNeacTBuE
yero ocobu He MOryT CKpeLiMBaTbCA MeXAy CO60iA.

Ocoby pasHbIX BUAOB XMBYT B Pas/iMYHbIX YCNOBUAX, UM Mpu-
CYLLM pasHble NPU3HaKW, 0COGEHHOCTU pasMHOXeHus (pasHble mecTa
N Nepuogbl pasMHOXEHUA, pasnums B MNOBEAEHUUN XKXMBOTHbLIX). Ha-
npuvep, Gepe3a 6GopopaByaTas M 6Gepesa KapnMkoBass — ABa Bujia
OLHOT0 poja. dTW BUAbl pasnmyarTcsd No Mophonormyeckum, 3Kono-
rMyeckMM W ApyruMm npusHakam. bepesa 6opogaByatas 6onee Bbl-
cokas, pacTeT B fleCy M Ha OTKpbITbIX MpoOCTpaHcTBax, a bepesa
KapnuMkoBas Hu3Kopocnasa M obuTaeT Ha MOXOBbix 6onoTax. MHorga
0COOM pasHbiIX BUAOB CKPELWMBAKOTCA, HO MEXBUAOBbIE TMOPUAbI
0Ka3bIBaKTCS HEXM3HECMOCOOHbIMU MW 6eCnIOLHBIMU.

Bugosble npucnoco6ieHns MHoraa nNpuBogaAaT K rnbenn oTAeNbHbIX
0co6eii, HO OHM MOJIe3Hbl BUAY B LENOM. Tak, HEKOTOpble BMAbI NTUL
YyacTb NTEHLOB Bbli6GpacbiBalOT M3 THe3[, KOrga WM CTAHOBUTCHA Tam
TeCHO. BbIOpOLIeHHbIe MTEHUbl Yalie BCEro morubatoT, HO NpW 3TOM
BbIXKMBAKOT OCTaBLUMECHA MNTeHLbl, Hanbonee Kpenkue n Xe3Hecnocob
Hble. CnefoBaTeNibHO, AaHHOE NPUCNOCO6NEHNEe MAET Ha MOMb3y BULY
B LEN0M.

JKOSMOrMYecKasn Xapakrepuctmka Mnormy/saupn. Monynauyuio  pac-
CMaTpMBalOT B KauyecTBe CTPYKTYPHOW €4MHULLI BUAA W €4UHULbI 3BO
moumm (c. 18).
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Kaxpgasa nonynsauus xapakTepusyeTcs OMpeAeneHHol YMC/eH-
HOCTbIO 0co6eil, ee W3MEHEHMAMM, 3aHWMaeMbiM MPOCTPAHCTBOM,
BO3PacTHbIM U MOJIOBbIM COCTaBOM OCOOGEN.

TeppuTopus, 3aHMMaemMas pasHbIMU NOMNYNALUAMKU OLHOrO BUAa,
a Tem 60nee pas3MYHbIX BMAOB, O4YeHb KonebneTca U 3aBUCUT OT
CTeMeHN NOABWXHOCTWM ocobeil. Tak, OfHa NONynsuus AWepulbl
npbITKOM 3aHMMaeT oT 0,1 [0 HECKOMbKWX FeKTapoB; MNOMEBKW BOAA-
HOM— 0T 1 40 HECKONbKUX [EeCATKOB FeKTapoB; CEBEPHOr0 OJfieHA —
6onee 100 Km2.

Uuncno ocobeid (MAM YMCNEHHOCTb) B MOMYASALMM pasiMyHa y pas-
HbIX BMAOB, HO OHA He MOXeT OblTb HWXXE HEKOTOpbIX npegenos. Co-
KpalieHne YMCNEHHOCTW 3a 3TV Npejefibl MOXeT MPUBECTU K BblMUpa-
HUIO monynAuUnU. YncneHHOCTb NONyNALMiA MOXET pPe3Ko MEHATbCA Mo
cesoHaM ¥ rogam. L3BeCTHO MaccoBOe pa3MHOXEHWEe B HeKOTopble
rogbl NeMMWUHroB (MenkuWe TpbI3yHbl), capaHyu, 60Ne3HETBOPHbIX
6akTepunii, 60XXbNX KOPOBOK. Y BMAOB XUBOTHbIX W pacTeHuint ¢ 60/b-
Wweli NPOAO/HKUTENbHOCTBIO >XM3HWM W OTHOCMTENbHO Manoil nnogo-
BUTOCTbKO UYMCNEHHOCTb nonynsuwii 6onee yctoiiumsad. YucneHHOCTb
nonNynsiLuin HaCeKOMbIX W MeNKUX PacTeHWl Ha OTKPbITbIX MPOCTPaH-
CTBax HepeaKO BbIPaXaeTCA B COTHAX TbICAY W MUANUOHAX OCO6el.
B nonynauuax swepuubl NpbITKOA OHa Konebnetcs OT COTEH [0 He-
CKOJIbKUX ThbICAY 0COGEiA.

MonaraloT, 4TO NPU YUCNEHHOCTM NOMYAALUN MEHbLUE HECKOMbKUX
COTeH 0cobeli cnyyaliHble NpuYMHbl (NoXKap, HaBOLHEHWE, N3MEHEHUe
norofbl) MOryT COKPaTWTb ee HAaCTO/IbKO, YTO POXAaeMOCTb Mepe-
CTaHeT MOKpbIBaTb Y6binb. Ha MNpPOTAXEHWM HECKONbKUX MOKONeHWi
ocTaBLIMecsa 0cobu BbIMPYT.

MonynAums CcOCTOMT M3 pasHbiX NO MOy WM BO3pacTy OcCo6eN.
COOTHOLIEHME MO/I0BO3PENbIX U HENONOBO3peNbIX 0cobeli B monyns-
UMAX Pa3IMYHO U 3aBUCMT OT MPOAO/DKUTENBHOCTU XWU3HW, BPEMEHU
HacTyn/ieHUs MO/I0BOWA 3PenocT, UHTEHCUBHOCTU pa3mMHoXeHus. Co-
OTHOLUEHWEe NOJOB, T. €. YNCA0 MYXCKMX W XXEHCKUX 0cobeir, B nony-
NALUN N3MEHAETCA.

Takum o06pa3om, nonynsuMum npeacTaBnAwT coboil dopmy cy-
W ecTBOBaHNA BKAa, 06ecrneymBarolLyt0 MPUCNOCOBNEHHOCTb €ro K
KOHKPETHbIM YCNOBUAM Cpefbl.

YnpaBreHe UUCIEHHOCTLIO MOMy/IIUMiA. - NS paynoHanbHOro
MCNONb30BaHWA BWOB Y€N0BEK AOMXKEH 3HaTb cocTaB 0cobeli nony-
NALMM MO BO3pacTy M nony, UX NNOJOBUTOCTb M CMEPTHOCTb, NPUYK-
Hbl KOnebaHWa 4MCNeHHOCTU. B uensx coxpaHeHWs BWUAOB MCNOJMb3Y-
0T pasfiMyHble Cnocobbl PeryinpoBaHUs YWUCAEHHOCTM MONYAALUN.
Hanpumep, npaBuibHOe BeAeHME OXOTHUYbEro Xo3ainctea (YCTaHOB-
NIEHWE CPOKOB W Yrogmnini 0XOTbl, NNLEH3NA) obecneynmBaeT BOCMNPOU3-
BOACTBO nonynsauuii. OxpaHa W ynopsgoyveHue npombicna cubupcko-
ro co6ons, 6bIBLUEr0 Ha rpaHW WMCYE3HOBEHWSA, MPUBEAM K YyBenuue-
HUIO ero 4ucneHHocTu. [py NOronOBHOM MNpPOMbICAe 2—4-AeTHUX
CaML0B MOPCKOr0 KOTMKa MPEKpaTuacs PoCT MONynsauuiA, Tak Kak
y6bl/b B3POC/bIX CaMLOB HE MOKpPbliBanacb PasMHOXeHWeM O0CO6eii.



Mpo6nema paLMOHaNbHOINO WCNONb30BaHWSA BWAOB W COXPAHEHUA KX
MHOroo6pasuns

CaML0B 3TOro BO3pacTa CTanu OCTaBNATb B KayeCTBe pe3epsa, UTOObI
OHW 06pa3oBany HoBble NexoulLa, Aann Havyano HOBbIM MONYNALMUAM,
a 4ns npombicNa WCNonb30Banu camuoB 3—4-MeCcAYHOro Bo3pacTa.
B pesynbTaTe ynopsgoyeHUs MpOMbICa MOPCKOFO KOTMKA YMC/EH-
HOCTb ero nonynsuuii BOCCTAHOBUIACh.

3anpelieHa 0x0Ta Ha MNTWL, HEKOTOPbIX BWMAOB: Ha KPacHO300yto
N 6enoLleKy0 KasapoK, FOPHOro rycs, Bce BuAbl nebegein n xypas-
neil. B pesynbTaTe OXpaHbl W YNOpsLOYEHWUA OXOTbl CMaceHbl OT
nctpebneHnsa caiiraku, nocu, 606pbl, 3yo6pbl.

1 Yem obycnoBneHa LUeNOCTHOCTb BuAa? 2. [aiiTe 3KONOrMYECKYH XapakTe- 4n
puctuky nonynauuun. 3. Kakue MeponpuaTua WUCNOb3yloTca ANA COXPaHeHUs
YMCNEHHOCTW MNOMNYNALMNIA?

23. Tpobnembl payMoOHa/IbHOro MUCMNoJsIb30BaHUA
BUOOB W COXPaHEHMA KUX MHOroobpasus

BmsHve [edAtenibHOCTM  YefioBeka Ha  MHOrooopasvie  BUOOB.
[eATenbHOCTb YenoBeKa 4acTo COMPOBOXAAETCHA COKpalleHUMeM 4yuc-
NeHHOCTW MNONYNAUMA MHOTMX BWAOB. 3TO MPOUCXOAWUT B pesy/bTaTe
4Upe3MepHOro ucTpebneHns ocobeil, yxyf[LeHUs YCNOBUWA >KU3HWU,
BCNEACTBME 3arpsi3HEHMs OKpyXXawlieil cpefbl, 6ecnokoiicTBa XMu-
BOTHbIX, OCOGEHHO B NEpuof PasMHOXEHUS, a TakXe COKpalieHus
apeana u fgp.

K 1900 r. Ha 3em/jie coBepLleHHO uc4yesnu 65 BMAOB MIIEKOMU-
Talowux n 140 supgos ntuy. B HacToauwee Bpemsa okoso 600 Bupos
MO3BOHOYHbIX Hax0AATCA Ha rpaHW MNOSIHOTro ucTpebreHns (HeKoTo-
pble KWUTbI, HOCOPOrMW, 4Yepenaxu, Xypasnu, fgpoa U MHOrue [py-
rme); MNONHOCTbKO BbIMepfia Mopckaf kKoposa. W3 250 Teic. BUAOB
BbICLLUMX pacTeHuin 3emnm okono 1/10 HaxoamTca B YrpoXKaeMoMm Mo-
NOXeHun. Pegkumn ctanm cnbupckuii Keap, €BpONencKknii n fanbHe-
BOCTOUHbIA TUCbl, KABKA3CKOE XEene3Hoe AepeBo.

[eATenbHOCTb 4YenoBeka CO34aeT YC/A0BWA, CNOCO6CTBYHOLLIME MNO-
ABNEHNI0 W Pa3BUTUIO HOBbIX (POPM OPraHM3MOB, 4acTO BPEAHbIX.
[oCcTaToO4HO BCMOMHWUTL COPHble PacTeHWs, CelbCKOXO03AWCTBEHHbIX
BpeauTenein, Bo3dyguTeneit pasnnyHbiX 60nesHei. 3arpAs3HeHue BO-
[0eMOB CTOYHbIMW BOAaMW, COAepXKawMMu OTXO04bl MPOMbILLAEHHO-
CTW, ALOXMMWKATbI, Pa3INYHble MOKOLME CPeACcTBa, Bbi3biBAeT rnbenb
BbICLIMX OpPraHuM3MoB K OypHOe pa3BMTUE CUHE-3e/eHbIX BOAOPOCNei
M HEKOTOPbIX MWKPO6OB, Aenallmx BOAY COBEPLUEHHO HENpUrofHoi
ONSA KNU3HN.

OxpaHa BMOOB. Heo6XogMMOCTb COXpaHeHWs BWAOB pacTeHWUik
M XXUBOTHbLIX Nobyfuna K COCTaB/eHWIO CBOLOK PefKMX W ucyesaro-
WMX BMOOB CHayana B OTAeNIbHbIX rocyfapcrtsax, MOTOM B MUPOBOM
macwTabe. C 1948 r. paboTy rocyfapCTBeHHbIX, Hay4HbIX K o6uie-
CTBEHHbIX OpraHm3auuii o6bvefunHseT W HanpasnseT MexayHapog-
Hblli COHO3 OXpaHbl MNPUPOAbI W MPUPOAHBLIX pecypcoB — MCOTT.
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CosgaHHasg npu Hem Komuccus no pefkum U ucyesawowWwum Buaam
nsgaet «KpacHyro KHUry» (PakTOB U COCTaBNAAET «YepHbliA CMNCOK»
6e3B03BPaTHO MCYE3HYBLUWUX BUIOB.

«KpacHaa KHura» ¢akToB PerucTpupyeT BUAbl: ucyesawwue —
cnaceHme UX BO3MOXHO TONbKO NPW ChneumanbHbIX Mepax OXpaHbl;
pefKkne — Manas UYMCNEHHOCTb W OrpaHWYeHHbI apean MOryT npu-
BECTM K WX WCYE3HOBEHUIO; COKpaljallnecs — YNCNeHHOCTb He-
YKNOHHO najaeT; HeonpedefeHHble — COCTOSHUE MONYyASAUUA  Mano
n3yyeHo. MCOTI pa3paboTan MexgyHapogHoe cornaweHue o6 orpa-
HUYEHUN TOPTrOBMW >XWBOTHBIMW W PACTEHMAMM HA3BAHHbLIX YeTbIpex
KaTeropuii BMAOB.

CoBeTCKME YyuyeHble feATeNlbHO Yy4yacTBylT B pabote MCOIM wu
MexayHapoAHOMW KOMMUCCUMU MO PefKMM U MCYe3alnlum BuAam, Mo-
MOMHAKT WX CMUCKWA BUAAMWU W MOABUAAMU, 06UTAKOWMMU Ha Teppu-
Topun CCCP. Co3paHa «KpacHaa kHura CCCPw».

Buabl, BHeceHHble B «KpacHYK KHUTY», B3ATbl Mo 0C06YH0
OXpaHy.

B Hawei cTpaHe BOnNpocam OXpaHbl BMOB OrPOMHOE BHUMaHUe
cTanu ygenaTb cpasy nocne Benukoii OKTAGpbCKOW coumanucTuye-
CKol peBofitoLmmn. Yxxe ¢ 1919 n 1922 rr. cneunanbHbIMW gekpetammn’
M NOCTAHOBMEHWAMWU OblnM B3ATbl NOJ OXpPaHy [LWMKWIA OCen-KynaH,
[LoKeipaH, 6Genbli meaBedb, Turp, 6apc, 606p, 3y6p, BbIXYXO/b,
6onbwan 6enaa uanng, hnamuHro, rara, Bce febedn M MHOrne Apy-
rve Buibl. B HacToAlee BpeMA MNOMHOCTbIO 3arpelleHa 0XoTa Ha
18 BMAOB MJEKOMUTaWWMUX K 29 BMAOB OXOTHU4YbMX NTUU. B06pa,
BbIAPY, KyHUUYy, cubupckoro cobons, MOPCKOro KOTWKa, Hanpumep,
[06bIBAOT TONLKO NO nuueH3naMm. [locnefoBaTenbHOe MPOBEAEHUE
Nogo6HbIX Mep OCTaHOBW/IO MafeHWe YWUCAEHHOCTW NONynAauWiA MHO-
rmx BMAOB M cnocobCTBOBano WX PocTy. OfHaKO YUCNEHHOCTb He-
KOTOpbIX BWAOB MNPOAO/MKaeT cokpauwatbcs (6yXapCKuil OneHb, Ky-
NaH, neonapg, BbIXyX0Nb) B CBA3W C W3MEHEHUAMMU MX MecToobuTa-
HWA, MPOMCXOAALWMMMN B pe3y/nbTaTe XO3ANCTBEHHOW [eATeNbHOCTM
yesioBeka.

OxpaHe BWAOB Cly>KaT 3anoBefHUKU — TEPPUTOPUM, TAe He [O-
MyCKaeTca B/IMAHME YENOBEKA Ha TeyeHWe MNPUPOAHBLIX MPOLECCOB.
3pecb paspabaTbiBalOTCA HayuHble OCHOBbI OXpaHbl W BOCCTaHOBAE-
HWA MOYTWM WCYEe3HYBLUMX B NpuUpofe BUAOB. Tak, cnaceHsl 3y6p
B benoBexckoi nyule, 6onblwas 6enad uannsg B ACTpaxaHCKOM 3ano-
BefiHWKe, rara — B KaHjanakLwCcKoM.

Lna oxpaHbl BMAOB OPraHM3yloT TakXe HauuoHanbHble Mapku, B
KOTOPbIX ANS Hay4HbIX UCCNeA0BaHWI BbIAENSAOT 30HbI MOMIHOIO Mo-
KOSl XKMBOTHbIX M OrOpa)KMBAlT Yy4yaCTKM peaKuX pacTeHuit. OcTasb-
Has TeppuTOopuMA OTKpbiTa AN noceTuTeneil. HayuHble uccnefoBa-
HWUA NPOBOAAT TaKXe B G0TAaHWMYeCcKMX cafjax W 3oomapkax, usydaroT
pecypcbl AuKOW (nopbl U ayHbl, BegyT paboTy no akkaumartmsa-
UMM BWAOB, pacnpocTpaHeHU0 6MONOrMyYeckUX 3HaHWiA U BOCnNMTa-
HWI0O YYBCTBA OTBETCTBEHHOCTW 4YenoBeka Mepes MPUPOLONA.

PaunoHanbHoe ncnonb3oBaHve BUAOB MpefycmaTpuBaeT ynpasre-
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HVe YWCNEHHOCTbIO nonynsauuu (c. 89) ANd COXpaHeHUs ee LEeNnocTHO-
CTW. 3TO OTHOCMTCA K N1l060MY XO3AMCTBY, CBA3aHHOMY C MPUPOAOIA.
Bbipy6Ky neca npousBoAAT C Y4yeTOM €ero BO30OHOB/IEHWUS; OT/OB
pbIGbl 1 OTCTPEN >XWBOTHLIX BeAyT C Y4eTOM BOMPOWM3BOACTBA MNOMy-
nauum.

OxpaHe BMAOB CMOCO6GCTBYET NEPexos MPOMbILLAEHHOCTU K HOBO
TEXHONOrUM — 6e3 3arpA3HeHUsa artMocdepbl, BOAbI W MOYBbI OTXO-
famu npoussBoacTBa. OrpoMHOe 3HayeHWe WMMeeT BHefpeHue 6Guono-
FMYeCKUX METOAO0B OUMCTKM MPOMbILIJIEHHbIX BOA B MNpPyAax-OTCTOM-
HWKaX, NpeBpaLlieHne MPOMbILIEHHbIX OTBaN0B B MOYBbI, NMPUIOA4HbIE
Ana pacteHuii. B 60pbbe C BpeauTensMu CenbCKOXO3AWCTBEHHbIX
KY/NbTYp BCE LUMPe UCMONb3YT GUONOTUYECKME METOAbI, 0TKa3blBasACh
Tam, TAe 3TO BO3MOXHO, OT MPUMEHEHUA HAL0XUMUKATOB, KOTOpbIe
HaHOCAT 0O0NbWOW Bpef, YHMUTOXas He TONbKO BpeawuTenei, HO
W LpYyrue BUAbl XXWBOTHbIX W PacTeHWi.

3aKOHOM 06 oxpaHe aTMoc(epHOro Bo3gyxa u 3akoHoMm 06 oxpa-
He M WUCMO/b30BaHUN XWBOTHOIO MUpa, NPUHATLIMKU B MoHe 1980 .
BepxoBHbiM CoseTtom CCCP, npefycMOTpeHO pauuoHanbHOe HayuyHo
0060CHOBaHHOE U FyMaHHOe MCNOJib30BaHWe MPUPOAHOI cpefbl Hallei
PoauHbl B MHTepecax HacTosAwero u 6yayLiero nokoneHui.

I. MpuseanTe npuMepbl OTPULLATENBHOrO BAUAHUA [eATENbHOCTU YenoBeka <\
Ha BUAbl PacTeHUI U XUBOTHbIX. 2. UTO Bbl 3HaeTe 0 feATenbHOCTU Mexay-
HapoAHOro Ccol3a OXpaHbl NpuMpoabl U MpUPoAHbIX pecypcos (MCOTMM)?

3. Kakue 3akoHbl 06 oxpaHe npupofdbl NpuHATHI BepxoBHbiM CoseTom CCCP

M K 4Yemy OHWM o06a3biBatoT? 4. KakumMum MeponpuaTMaMU  OCYLLEeCTBASETCA
oxpaHa npupogbl B CCCP?

24. JKONOrmyeckme cucrtemsol

BuoreoLieHo3. VI3 kypcoB 60TaHMKM M 30010TMW Bbl 3HaeTe, 4TO
B MpUpo4e BWAbl PacTeHU W XUBOTHbIX pacnpefenstoTca He Cny-
yaiiHo, a Bcerga o6pasyloT onpefeneHHble, CPaBHUTE/IbHO MOCTOSH-
Hble  KOMM/EKCbl — MPUPOAHble coobuiecTBa. Takue KOMMIEKChI
B3aMMOCBA3aHHbIX BMAOB (NOMynAuMiA pasHbiX BUAOB), 06uTaloLmX
Ha OnpefeneHHoOW TeppuTopun € 6Onee WAW MeHee OAHOPOAHBLIMU
YCNOBUSAMMW CYLLECTBOBaHUA, 06pa3ytoT 6MOreoLeHos.

BnoreoueHo3 HepaspbiBHO CBfA3aH C (PaKTOpaMM HEXMBOW MpMpo-
Abl (no4yBa, BNaXHOCTb, TeMmnepaTypa U Ap.), o6pasys BMecTe C HU-
MU YCTOAYMBYIO CUCTEMY, MEXJY KOMMOHeHTaMu KOTOPOi mpoTekaeT
KpyrosopoT BeliecTB. Camoperynaumna nposiBAseTcs B TOM, YTO uucC-
NEHHOCTb 0Cc06eil Kaxforo Buaa NoAAep>XMBaeTCH Ha OMpefefieHHOM,
OTHOCUTENbHO MOCTOAHHOM YpOBHe. Takyl YCTOMYMBYH) Ccamopery-
nupylowytoca cuctemy akagemmk B. H. CykayeB u Hasan 6uoreo
LeHo30M. B HayuHoil nuTepaType nofo6Hble CUCTEMbl 4acTO Hasbl-
BAlOT 3KO/IOTMYECKNMU CMCTeMamMy (3KocUCTeMamu).

OcHOBY cBfizeli Mexfay nonynsuusamu 6uoreoueHosa 06ycnoBau-
BaeT XapaKTep MUTaHUS 0c06eil M cnocobbl MONYYEHUS UMU SHEPTUN.
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Bce opraHusmbl Mo cnocoby nNuWTaHUs pas3gensdlTcs Ha fgBe rpyn-
Nbl— aBTOTPO(bI W TeTepoTpodbl. ABTOTPO(bLI (MPEUMYLLECTBEHHO
pacTeHWs) ANA CMHTE3a OPraHMYecKMX BelecTB WCMOMb3YHT Heopra-
HWYECKMNE COeAMHEHNS OKpYXakwen cpedbl. MeTepoTpodbl (KMBOT-
Hble, YenoBeK, rpmbbl, 6akTepun) MNUTAKTCA FOTOBbLIMU OPraHWYecKu-
MW BellecTBaMu, KOTOPble CUHTe3MpoBaan aBToTpodbl. B nto6om 6uno-
reoLeHo3e O4YeHb CKOpPO MCCAKAM Obl BCe 3amacbl HEOpPraHU4ecKmx
COEfMHEHUI, ecnn Obl OHW He BO30OHOBAANMNCH B MPOLECCE XKU3HE-
LeATeNbHOCTM OpraHM3MoB. B pesynbTaTe AbiXaHWs, pa3foXeHus
TPYNOB XXMBOTHbIX U PacTUTE/bHbIX OCTATKOB OpraHW4eckKue BelLecT-
Ba MpeBpal,alTCid B HEOpraHuyeckne COeAMHEHUSs, KOTOpble BO3Bpa-
WalTca CHOBA B MPAPOAHYI cpedy WM MOTyT OMATb WMCMOMb30BaTbCA
aBToTpodhamu.

Takum o6pasom, B OMOreoueHo3e B pe3ynbTaTe XWU3HeLeATe lb-
HOCTM OpraHW3MOB HEMPEPLIBHO OCYLLECTBAAETCS MOTOK atoOMOB W3
HEXWBOW MPUPOAbI B XUBYK M 06paTHO, 3aMblKafCb B KPYroBOPOT.
[na KpyroBopoTa BeLieCTB HeEOOXOAMM MPUTOK 3HEPTrMM  U3BHE.
VIcToOYHMKOM 3Heprun cny>kut ConHue. [BuXKeHue BelLecTBa, Bbl-
3BAHHOE [JeATeNbHOCTbI0 OPraHu3MoB, MPOMCXOAUT LUKAUYECKU, OHO
MOXeT OblTb WCMOMb30BAHO MHOFOKpPaTHO, B TO BPEMSA KakK MOTOK
3Heprum B 3TOM Mpouecce WMeeT OAHOHANpPaB/EHHbIN XapakTep.
JHeprus nsnyyeHmsa ConHua B 6uoreoueHo3e npeobpasyeTcd B pas-
NINYHbIE (DOPMbI: B 3HEPTUK XMMWUYECKUX CBSI3eil, B MEXaHMYeCKYH
W, HaKOHeL, BO BHYTPEHHIOIO.

KpyroesopoT BeliecTB B 6uOreoLeHo3e — HeobXoAMMOe YCNoBUe
CYLL,EeCcTBOBaHUA XM3HW.' OH BO3HUK B MpOLECCe CTAHOBEHUSA XU3HWU
N YCNOXHSANCA B XO4e 3BONOLMMK XWBOW nmpupogbl. C Apyroin ctopo-
Hbl, YTOGbLI B 6UOreoLeHo3e 6bl1 BOSMOXEH KPYroBOpOT BeLLECTB, He-
06X04MMO HanMyue B 3IKOCUMCTEME OPraHuW3MOB, CO3[alOLWMX OpraHu-
YeCKne BELLECTBA W3 HEOPraHMYecKMX W npeobpasytoline 3Hepruto
nanyyeHns ConHUa, a TakXXe OpraHnW3MoB, KOTOPble MCMO/Mb3YOT
3TV OpraHWYeckue BellecTBa W CHOBa MpeBpawaldT WX B HEOpraHu-
YeCcKne COeUHEHNS.

OcHOBY nofaBnaoWero 60nbWMHCTBA 6MOreoLeH03a COCTaBAAKT
3e/leHble pacTeHNs — NPON3BOAUTENN OpPraHMYecKoro Bewecrea (mpo-
AyueHTbl). B 6uoreoueHose 06sd3aTenbHO NPUCYTCTBYHOT pacTUTenb-
HOSIAHbIE W NAOTOALHbIE XXWBOTHblE — MOTPEOUTENN XKMBOFO OpraHu-
YecKoro Bew,ecTBa (KOHCYMEHTbI) W, HaKOHeL, paspywuTenn opraHu-
YEeCKMX OCTAaTKOB — MPEeUMYLLeCTBEHHO MWKPOOPraHu3mbl, KOTOpble
[OBOAAT pacnaj OpraHU4YeckMx BELLECTB A0 MPOCTbIX MUHEpanbHbIX
coeguHeHuii (pegyueHThl). B 6uoreoueHose Kaxpgas W3 3TUX Tpex
rnaBHbIX Fpynn obpa3oBaHa MHOTMMU BULaAMMW.

CyLiecTBYIOT, 0fHaKo, 6MOreoLeHO3bl, He BK/OYaKLMe aBTo-
TPO(HBLIX pacTeHWii, HanpuMep 3KOCUCTeMbl 60bLWINX FNYy6UH OKeaHa
nnn newep. Ho Bo Bcex 6uoreoueHosax nofobHoro Tuna obssaTe-
NEH MPUTOK 3HEPrMm u3BHe B (DOPMe OpraHMYecKMx BeL,eCTB, KOTO-
pble Kak 6bl 3amMeHAT 3Hepruto CoMHUA, aKKyMynupyemyk B pe-
3ynbTaTe (POTOCMHTE3a PacTeHUsMU.
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CAMPODAIM-
ABTOTPO®HbIE PACTUTE/IBHO- MAOTOSAHBIE PA3PYLLUTENN
PACTEHWS AOHbIE YXMBOTHBIE OPFAHUYECKIX
XUNBOTHBIE
OCTATKOB
opraHVlLleCKl/le OCTaTKu

36. Cxema nuuiesoii uenwu.

[na xapakTepucTukum 6MOreoLeHo3a U MNPOUCXOAALLNX B HEM
npoLeccoB HeO6XOAMMO 3HATb OCHOBHble MOKasaTenu.

BMAOBOE pa3Hoob6pasnme — 4YMCNO BUAOB PaCTEHMI U XUBOTHbIX,
06pasyrLwmx AaHHbI 6MOreoLeHos;

MAOTHOCTb MONYASLUM — KONWYECTBO 0CO6eli JaHHOro BMAa Ha
eAVHMLE naowagnm waM B efuHuue obbema (Hanpumep, ANA NnaH-
KTOHA) ;

6nomacca — obuiee KOAMYECTBO OPraHMYecKOro BeLyecTBa Bcel
COBOKYMHOCTU 0C06eli C 3aKkM4YEeHHOW B HeM 3Heprueil. Buomaccy
06bIYHO BbIpaXakwT B efMHMLAX Maccbl B MNepecyeTe Ha Cyxoe Be-
WeCTBO Ha efuHWLY naowagnm wam obbema.

MvieBble cBA3N. Kaxablid BUA UCMOMb3YeT NMLLb YacTb COfepxka-
Wwelica B OpraHM4yeckoMm BellecTBe 3Hepruu. HenpurogHble Ans
[aHHOro BuAa, HO ewe 6oraTble 3Heprueld BelecTBa WUCMOMb3YIOT
Lpyrue opraHusmbl. Takum 06pasom, B mpolecce 3sonwouum B 6Mo-
reoLeHo3ax CA0XMWAMCL Lenu B3avMOCBA3aHHbIX BWAOB, MOC/AefOBa-
TeNbHO M3BMEKAKOLMX MaTepuanbl M 3JHEPTUI0 W3 WCXOAHOro nulle-
BOrO BellecTBa. Takue CBA3M MexXAy 0COObIMM BMAOB Ha3blBAKOTCH
NULLEBLIMU.

MpuMmepbl NULLEBbLIX Leneli MOXHO BMAeTb BCOAy. Camblil NpPOCTOiA
npumep: TpaBOAAHbIE XUBOTHblE NOeAlOT PacTEHMWs, a BblAeNeHNAMU
XMWBOTHBIX W UX Tpynamu NUTAKOTCH pas/iMyHble HaBO3HblE W TPYMo-
A4Hble HACEKOMbIe M THUAOCTHbIE 6akTepun. Ho B eCTECTBEHHON 06-
CTaHOBKE Lenu COCTOAT M3 OOMbLIEro YynMcna 3BEHbEB, TaK KakK B HUX
BKNIOYAIOTCA  MNMOTOAAHbIE XXMBOTHbIE — XWLLHWKA UM MapasuTsl.
OpraHnyeckme ocTaTku o06pas3ytoTcs B pe3ynbTaTe Xu3HefeaTelb-
HOCTM BCeX u4feHoB uenu | 36

BnoreoueHo3bl O4eHb CMOXHbLI. B HMX Bcerga MMeeTca MHOr0 na-
pannefnbHbIX W CMOXHO MepenfeTeHHbIX Leneii nuTaHusA, a obuiee
4MCNO BMAOB YaCTO M3MepseTCs COTHAMM W gaxke Toicayamu. MouTu
BCerfga pasHble BUAbl MUTAKOTCA HECKONbKUMW pasHbiMW 06beKTaMm
M camy CAyXaT MULLEeA HEecKONbKMM YfieHaM 3KocucTembl. B pesysib-
TaTe MONYYaeTCs C/OXKHasA CeTb MULLEBLIX CBA3EN.

NoTepy sHeprm B LEMSIX NUTaHWA. Bce Buabl, o6pasytouine nu-
eBYI LeMnb, CYLLeCTBYKT 3a CYeT OPraHW4Yeckoro BelLecTBa, CO-
3[@aHHOTO 3efieHbIMW pacTeHuamu. lMpu 3TOM felicTBYeT BakHas 3a-
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KOHOMEPHOCTb, CBfi3aHHad C 3(M®{EKTUBHOCTLIO  UCMO/b30BaHUS
M NpeBpaLLeHns 3Heprun B npouecce nuTaHudA. CyLHOCTb Ce 3aK/to-
YyaeTca B CneaytoLlem

CymmMapHO nuwb 0Kono 1% nyuucTtoid sHeprum ConHua, nagako-
el Ha pacTeHue, NpeBpaLLaeTCA B MOTEHLMANbHYK 3HEPTUIO XUMU-
YeCKMUX CBA3EN CUHTE3NPOBAHHbLIX OPraHWYecKUX BelecTB U MOXET
OblTb MCMNO/Mb30BAHO B [faibHellWeM reTepoTPOPHbLIMU OpraHu3ma-
MU npu nutaHuu. Korga >XUBOTHOE noefjaeT pacTeHue, 6Gonblias
4yacTb 3Hepruu, cogepkalieiica B MuLLe, pPacxofLyeTcs Ha pas/inyHble
MpoLecchl >KWU3HeLEeATeIbHOCTH, MpeBpalLascb nNpu 3TOM B Temnso
N paccemsascb. Tonbko 5—20% 3sHeprun nuLM nepexogmT BO BHOBb
MOCTPOEHHOE BELLECTBO Tena XMWBOTHOro. Ecnnm XxuwHUK noepaet
TpaBOAAHOE >XXMBOTHOE, TO CHOBa TepseTca 60/bllas 4yacTb 3aK/io-
YeHHOI B nuue aHeprun. BcneacTeme Taknx 60/bWIMX MOTepb Nosnes-
HO 3Hepruy nuuiesble Lenu He MOryT ObiTb OYeHb [/IMHHbIMU: 06blIY-
HO OHW COCTOAT He 60nee YeM u3 3—5 3BeHbEB (MULLEBLIX YPOBHEINR).

Bcerga KonnyecTBO pacTUTENbHOrO BELECTBa, CAyXallero OcHo-
BOV LENU MWTaHWS, B HECKONbKO pa3 6osblwe, 4YeM ob6uias macca
pacTUTEeNbHOAAHBIX XWBOTHbLIX, & Macca KaXAoro u3 nociefyoLmnx
3BEHbEB MMWLLEBON LUenn TakXe yMeHbwaetcd 37 . 3Ty 04YeHb
BaXHYI 3aKOHOMEpPHOCTb Ha3blBalOT MPaBWIOM 3KOMOrMYECcKOW nu-
paMmufbl.
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1. [aliTe xapakTepucTuky 6uoreoueHos3a. [MpuseguTte npumepsbl. 2. Mouemy
KpyrosopoT BeLeCTB B OMOreoLeHo3e cOCTaBfiseT OCHOBY Xwusun? 3. Kakue
CBA3W Has3blBalOT NuLeBbIMM? TpuBeAWTe NpPUMepbl MULLEBbIX CBA3el B 6MO-
reoueHose. 4. Kakas akonoruyeckass 3aKOHOMEPHOCTb, CBfi3aHHaf C WUCMO/b30-
BaHWEM W MpeBpalleHneM 3Heprumn, NpPoABAAETCA B LEenax nutaHus?

25. Bopgoem u gybpaBa Kak npumepbl
ounoreouLeHO30B

BuoreoLieHo3 MpecHOro BodoemMa. /11060i NpUpoAHbIi BOJOEM, Ha-
npumep 03€po WK NPYA, C €ro pacTUTENbHbIM U XWUBOTHbIM Hacese-
HVWeM npeacTaBnseT cob0i OTAe/bHbIA 6MoreoLeH03. 3Ta NPUpPOLHas
cuctema, Kak u gpyrve 6uoreoueHosbl, o6nagaeT CMoOCO6HOCTLIO
K CaMOpPerynsiyMm u HemnpepbiBHOMY CaMOBO30OHOB/IEHWUIO.

PacTeHMWS U XWBOTHblE, HacenswliMe BOAOEM, pacnpeaensrTcs
B HEM HepaBHOMepHO. Kaxablii BMA 06UTaeT B TeX YCNOBUAX, K KO-
TOopbIM npucrnocobneH Hanbonee pasHoobpasHbie M 6NaronNpuUATHBIE
ANA OKU3HW YCNOBUS CO34al0TCA B NpuMOpexKHoW 30He. 34ecb Boja
Tennee, Tak Kak NPorpeBaeTcs COMHeYHbIMM ny4vamu. OHa JOCTaTOY-
HO HacbllleHa Kucnopogom. O6unne cBeTa, NPOHMKAKOLWLEFO 40 AHA,
obecrneymBaeT pa3sBUTUE MHOTMX BbICLUMX PacTeHMIA. MHOrOYMNCNEHHBI
N Menkue Bogopocnn. B npubpexHoi 30He XMBYT M BGOMbLINHCTBO
XUBOTHbIX. OAHM MPUCNOCO6NEHbI K XMW3HW Ha BOAHbIX PacTeHUAX,
4pyrue akTMBHO NfaBaldT B To/wWe BOAbl (PblObl, XWLLHbIE XYKU-
NnaByHUbl 1 BOASIHbIE Konbl). MHOrMe BoAsATCA Ha AHe (NepnoBuLbl,
6e33y6KM, NIMYNHKN HEKOTOPbIX HACEKOMbIX — PY4eliHMKOB, CTPeKO3,
NOAEHOK, psAf 4epBeil M T. n.). [Jaxe NOBePXHOCTHas MAeHKa BOfAbl
CNY>XXUT MECTOM 06MTaHMs cneumanbHO NPUCNOCOBNEHHbIX K Held BU-
[JO0B. B TuUXMx 3aBOASIX MOXHO BMAeTb Gerawowmx no MOBEPXHOCTU
BOAbl XMLHbIX K/0MOB-BOAOMEPOK K 6GbICTPO NiaBalWMX Kpyramu
XYKOB-BepTauek. O6unne nuwm v gpyrue 61aronpusTHble YCNOBUS
NPMBNEKAOT B NMPUOPEXHYI0 30HY pbib 38

B rny6okux NPUMAOHHBIX y4yacTKax BOAOEMA, Kyfa €nabo MpPoHWU-
KaeT CO/IHEUHbIA CBET, XXW3Hb GeAHee M 0fHOOGpasHee. POTOCUHTE-
3upyloLMe pacTeHUs 34ecb He MOTyT CyliecTBoBaTb. HUWXHMe cnou
BOAbl BC/efCTBME C€Naboro nepemMeLinBaHUs OCTAlOTCS XONOAHbLIMU.
34ecb BOAa COLEPXWUT Mano Kucnopoga.

Ocobble ycnoBuA CO34alOTCA WM B TO/LWE BOAbl OTKPbITbIX y4acT-
KOB BOogoema. OHa 3acefieHa Maccoii Mefnbyailunx PacTUTeNbHbIX
M XXMBOTHbIX OPraHM3MOB, KOTOpble COCPeAO0TOYEHbl B BeEpPXHUX, 60-
Nnee NpoOrpeBaeMblX W XOPOLIO OCBELLAEMbIX CNOAX BOAbl. 34ecb pas-
BMBAlOTCA pas/IMyHble MUKPOCKOMUYECKME BOAOPOC/M; BOAOPOCASIMM
N GaKTepUsIMM NUTaOTCA MHOFOYMCNEHHbIE NpPOCTeilne — NHGY30-
puKn, a TaKXe KOMOBPaTKM M pakoobpasHble. Becb 3TOT KOMMMEKC
MENKMX B3BELUEHHbIX B BOJE OPraHW3MOB Ha3blBAalOT NNAHKTOHOM.
B KpyroBopoTe BeWECTB W B XW3HU BOAOEMa MMAHKTOHY MpuHagne-
XXWUT OYEHb BaXKHas po/fib.
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38. bBuOreoLeHo3 MpecHoro Bojoema.
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MEBbIE CBS3M N YCTOMUYMBOCTL GMOreoLeHo3a Npya. PaccmoT-
pvM, 3a CYeT Yero CyLecTByeT M KakK MNOAAEPXUBaeTCs CUCTeEMa
obutaTenein sogoema. Llenn nuTaHUs COCTOST M3 HECKOMbKMX Mnocre-
foBaTeNbHbIX 3BEHbeB. Hanpumep, pacTWTesbHbIMW OCTaTKaMu U
pasBMBaKOWMMMNCA Ha HUX OaKTepusaMM NUTAKOTCSA MpocTeilwme, Ko-
TOpbIX MOEAAlT MefikMe pauvku. Pauku, B CBOKO Ouvepefb, CAyXar
nuwel pbibam, a nNocnegHMX MOryT MoejaTb XuUHble pbibbl. [ouTn
BCE BWAbl MWUTAKOTCA He OAHWM TUMOM MWLM, a UCMONb3YHT pasHble
nuweBble 006beKTbI. [WLLEBbIE LENU CAOXHO nepenneteHbl. OTclofa
cnegyet BaXHbI/i O6LWMIA BbIBOA: €CAN KaKOW-HMGYAb 4nieH 6umoreo-
LleHO3a BbiMafaeT, TO cUCTeMa He HapyllaeTcs, TaK KakK MCMOMb3ylT-
CA Apyrue WCTOYHUKM nuuwn. Yem 6onblie BMAOBOE paszHoo6paswue,
TEM CMCTeMa yCToiumBee.

MepBMYHBIM WCTOYHWKOM 3HEpruv B BOAHOM 6MOreoueHose, Kak
N B OGOMbLUIMHCTBE 3KOIOTMYECKUX CUCTEM, CNAYXWUT CONHEYHbIA CBET,
6narofaps KOTOPOMY pacTeHWS CUHTE3NPYIOT OpraHn4Yeckoe BeLyecT-
Bo. OyeBMAHO, 6Uomacca BCeX CYLECTBYHLIUX B BOLOEME XXUBOTHbIX
MO/THOCTbIO 3aBUCUT OT OMONOTrMYECKON NPOAYKTUBHOCTM pPaCTEHUIA.

YacTo MpuUMHOW HWU3KOW NPOAYKTUBHOCTM €CTECTBEHHbIX BOLO-
eMOB 6biBaeT HefOCTaTOK MUHepanbHbIX BewecTB (B 0OCOBEHHOCTM
aszota W ocgopa), HeobxoAUMbIX AN pocTa aBTOTPOPHBLIX pacTe-
HWA, U HebnaronpuAaTHas KWCNOTHOCTb BOAbl. BHeceHne MuHepasb-
HbIX YA06peHWii, a B cnyvae KUCNOW cpefbl M3BECTKOBaHWE BOLOEMOB
CNOCOBCTBYIOT PasMHOXEHWIO PacTUTENbHOTO MAaHKTOHA, KOTOPbIM
MUTAOTCA XUBOTHbIE, CNYXaline KOPMOM A8 pbl6. Takum nytem no-
BbILIAKT NPOAYKTUBHOCTb PbIGOX03AMCTBEHHbIX MPYAOB.

BuoreoLigHo3  LLIMPOKO/UCTBEHHOIO sleca. Cpean HaseMHbIX 6uo-
reoLeHo30B OfHUM M3 Hambosee CNOXHbIX ABNSETCSH LIMPOKOINCTBEH-
HbIli nec, Hanpumep Ay6paBa. [dy6paBa — cOBepLIeHHAas W yCTOWYU-
Bas 3KONOrn4yeckas cucrtema, cnocobHas Mpyu HEU3MEHHbIX BHeLIHUX
YCNOBUAX CYLLECTBOBaTb BeKamu. BroreoueHo3 gybpaBbl COCTaBAAOT
60nee COTHM BUAOB PacTeHWIi W HECKONIbKO TbICSY BUAOB XXWBOTHbIX.

PacTeHusa pybpaBbl. B HaseMHbIX 6MOreoLeHo3ax OCHOBHYIO
61on0rMyeckyto NpoAyKLMIO CO34al0T BbICLUME pacTeHus. B necy 3aTo
NpeMMyLLecTBeHHO MHOrONEeTHUe ApeBecHble nopogsl 39

XapaKTepHas 4epTa NMCTBEHHOrO neca 3akK/l4aeTcs B BMAOBOM
pasHoo6pasuu pacTuTenbHocTW. Mexay pacTeHUAMW MPOUCXOANT
YCWUIEHHAA KOHKYPEHUMS 3a OCHOBHbIE >XW3HEHHble YC/0BMA: MpO-
CTPaHCTBO, CBET, BOAY C PacTBOPEHHbIMW B Heli MWHepaNibHbIMW Be-
wecTteamun. B pesynbTaTe AANTENbHOIO0 €CTECTBEHHOro otbopa y pac-
TeHuii fgy6paBbl BblpaboTanucb nNpucrnocobnieHns, MNo3BonsAOLWKe
pasHbiM BMAAM CYLLEeCTBOBAaTb COBMECTHO. JTO APKO NpOABASETCA
B XapakTepHoil gna ay6paBbl ApyCHOCTHU.

BepxHuii apyc o6pasyloT Haubosee CBeTONO6GUBbLIE ApEBECHbIE
nopofbl: Ay6, ficeHb, nmMna. Huke pacnonaraloTca COMyTCTBYHOLWMe
MM MeHee CBETO/MO6GUBbLIE AepeBbsA: KheH, A6M0HA, rpywa u gp. Ewe
HUXXe PpacrnonoXeH SApyc Moanecka, 00pa30oBaHHbIA pasANYHbIMM
KyCTapHUKamMu: fewnHoi, 6epeckneTom, KpyLUWHOW, KanuHOW W T. n.
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HakoHel, Ha mouyBe mpou3pacTaeT APYC TPaBAHWUCTbIX pacTeHWin. Yem
HWXe Apyc, TeM 60nee TeHEBbIHOC/MBbLI 06pasyloLLMe ero pacTeHus.

ApPYCHOCTb BbIpaXeHa TaKXe B PaCnofIOKEHUN KOPHEBbIX CUCTEM.
[epeBbsi BEpXHMUX ApYyCcoB o06nafatoT Hambonee rnyb6OKOA KOpHeBOW
CUCTEMO M MOryT MCMOMb30BaTb BOAY W MWHEpasbHble BelecTBa W3
rNy6VHHBIX CNOEB MOYBbI.

[ybpaBa xapakTepn3yeTcs BbICOKON 6GMOMOrMYECKOA MPOAYKTUB-
HOCTbI0. BcneacTBue ee CMOXHOW MHOrosipycHocTu obuias naowagb
NUCTbEB PacTeHWii, Nnpou3pacTalolWwnxX Ha Kax4OM rekTtape, gocturaet
4—6 ra. Takoil MOLWHbIA (POTOCUHTE3NPYIOWNIA annapaT ynaBauBaeT
W TpaHCOPMUPYET B MNOTEHLUANbHYIO 3HEPrut0 OpPraHuyeckoro Be-
wecTsa 0kono 1% rofoBOro NMpMTOKa COMHEYHOM paguauuun. Mocneg-
HAA B CPefHMX WmpoTax coctaBnseT okono 3,8- 107 kAx/ra. Moytm
MoNOBUHA CUMHTE3MPOBAHHOIO BeLLecTBa pacxofyeTcd camMuMu pacTe-
HUAMM B MNpolecce AbixaHua. Yuctas nNpogykuus B BuAe npupocTa
OpraHMYecKoro BellecTBa B Haf3eMHbIX YacTAX pacTeHWi cocTaBnseT
5—6 1/ra 3a rof. K atomy cnefyet fo6aButb 3—4 T/ra exerogHoro
npupocTa Mof3eMHbIX 4acTeli. Takum o6pa3om, npoaykuus ay6pas
pocTturaet noytn 10 T/ra B rog.

Llenn nnTaHna B gybpaBax. boratctBo v pasHoobpasme pacTte-
HWA, NPOM3BOAALLMX FPOMafHOe KOMMYECTBO OPraHW4yeckoro BeLlecT-
Ba, KOTOPOe MOXeT OblTb MCMO/b30BAHO B KayecTBe MULLW, CTAHOBAT-
CA NMPWYMHOW pa3BMTUS B Ay6paBax MHOFOYMC/EHHbIX NOTpebuTenei

39. bBuvoreoueHo3 WMPOKO/IUCTBEHHOIO Jieca.
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M3 MUpa XMBOTHbIX, OT MPOCTEALINX [0 BbICIIMX MNO3BOHOYHbIX —
NTUL N MAEKOMMUTAIOLWMX.

Cpefn MMeKOMMTAKLWMX MULLEBYHO LeMNb, HanpuMep, COCTaBAAKT
pacTuTenbHOAAHbIE MbILLEBUAHbIE TPbI3YHbI U 3aiilibl, @ TaKXe KOMbIT-
Hble, 3a CYeT KOTOPbIX CYLLECTBYHOT XMWLIHWKWA: fnacka, rOpHOCTai,
KyHuua, nuca, BonkK. Bce BuAbl NO3BOHOYHbLIX CAyXaT cpefoi ob6uTa-
HUS U UCTOYHWUKOM MUTAHUSA NS PasfUUHbIX HapyXHbIX NapasuTos,
NMPEMMYLLECTBEHHO HACEKOMbIX W K/ellei, a Takxe BHYTPEHHUX na-
pasnMTOB: MOCKMX W KPYF/bIX YepBeil, MPoOCTewmnx, 6akTepui.

Muwesble Lenn B NleCy MepensieTeHbl B OYEHb CMOXKHYH MULLEBYIO
ceTb, NO3TOMY BbINAAEHWE KAKOro-HMOYyAb OLHOT0 BUAA >KMUBOTHbIX
06bIYHO He HapyluaeT CYLECTBEHHO BCH CUCTeMy. 3HauyeHue pasHblIX
rpynn >XWBOTHbIX B OMOreoLeHo3e HeoAMHaKoBO. lcue3HoBeHME,
Hanpumep, B 6OMbLUMHCTBE HalWMX Ay6paB BCEX KPYMHbIX pacTUTeSNb-
HOSIAHLIX  KOMbITHbIX: 3y6pOB, OfIeHe, Kocynb, Jfoceil — cnabo
0Tpasniiocb Obl Ha 0OLLE 3KOCUCTEME, TaK KakK WX YWUCNEHHOCTb, a
cnefoBateNibHO, 6Momacca Hukorga He 6bia 60/bLIOKW WM He wrpana
CyLLeCTBEHHOM ponu B 06lWeM KpyrosopoTe BewecTs. Ho ecnn 6ol
ncyesnNn pacTUTeNbHOALHbIE HACEeKOMble, TO MOCNeACTBUA Oblin Obl
OYeHb Cepbe3HbIMM, TaK KaK HaCeKOMble BbIMOHAIT BaXHYK B 6uO-
reoueHose (PYHKUWIO ONbIAUTENeid, y4yacTBYHOT B paspylueHWn onajga
M Cny>XaT OCHOBO CyLecTBOBAHUS MHOIMX MOCNeAYHLWNX 3BEHbEB
MULEBBLIX LENei.

Cawmoperynaumsa B necHom 6uoreoueHose. [lMpouecc camoperyns-
uMm B fybpaBe NposABNsSeTCA B TOM, 4YTO BCe pasHoob6pasHOoe Hace-
NeHue neca CylecTByeT COBMECTHO, HE YHUUTOXas MOSHOCTbIO Apyr
4pyra, a nuMWb OrpaHMyMBas YMCNEHHOCTb 0cobeil Kaxgoro Buja
onpefeneHHbIM ypoBHeM. HacKo/bKO BEMKO B XXW3HW neca 3HayeHue
TaKol perynauuyM YMCNeHHOCTU, MOXHO BUAETb U3 CMeAyHOLWero npu-
mepa. JiuctbAmMn gyba NMTaeTcs HECKObKO COTEH BMAOB HACEKOMbIX,
HO B HOpPMa/IbHbIX YCNOBUAX KaXAblii BUA MpeAcTaBneH CTOb MajbiM
KONMYeCTBOM 0CO0eR, 4YTo gaxe uX 06w as AesTe/IbHOCTb HE HAHOCUT
CYLLEeCTBEHHOro Bpeja fepeBy v necy. Mexgy TeM BCe HaceKOMble
obnagaloT 6o0MbWOK NA0LOBUTOCTbIO. KOAMYecTBO AWL, OTKNabl-
BaeMblX OAHOW camKoW, pefko 6biBaeT MeHee 100. MHorve BuAabl cno-
Co6Hbl faBaTb 2—3 nOKoneHus 3a neto. CnepoBaTenbHO, Mpu OT-
CYTCTBUM OrpaHMUMBalOLLMX (PAKTOPOB YMCMEHHOCTb N060ro BNAA Ha-
CeKOMbIX BO3pocna 6Obl 04YeHb BGbLICTPO M NpuBena Obl K paspyLUeHUto
3KONIOTMYECKOl CUCTEMbI.

HabntogeHus nokasbiBalT, YTO HEKOTOpas 4acTb MOTOMCTBA Mo-
rnbaet nog BAWAHWEM pas3IMYHbIX HEBNAronpuATHLIX YCMO0BWIA NOTro-
Obl. HO OCHOBHYIO Maccy YHWUTOXAKT Apyrue uneHbl 6GMoreoueHosa:
XWLHbIE W napasMTuyeckue HacekoMmble, MTULbI, 60NE3HETBOPHbIE
MUKPOOPraHnu3mbl.

OrpaHuyMBaloLLee AeACTBME 3KOMOTMYECKOW CUCTEMbI BCE XXE He
MCK0YaeT NONHOCTLIO C/lyvyaeB MAacCOBOr0 pasMHOXEeHUS OTAeNbHbIX
BUAOB, KOTOpOe OblBaeT CBA3AHO C CO4YeTaHWeM 6GNaronpUATHbLIX
(hakTOpOB cpefbl (CM. «BOMHBbI XWU3HW», €. 33). OfHaKo nocne mae-
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COBOW BCMbIWKA OCOBEHHO WMHTEHCUMBHO NPOABAAKTCA peryavpyouyme
(hakTOopbl (MapasuTbl, 60Ne3HETBOPHbIE GakTepum W Ap.), KOTOpble
CHMXaKT YUCNEHHOCTb BpeAUTenei [0 CpefHER HOPMbI.

MwuHepanusaumsa opraHmyeckux octTaTkos. OrpoMHOe 3HayeHue B
XW3HU fleca UMeloT NpoLeccbl PasfioXeHna U MUHepanm3auum macchbl
OTMUPAIOLWUX NNCTbEB, APEBECUHbI, OCTAaTKOB XXWBOTHbIX W MPOAYKTOB
UX XW3HefdeATeNbHOCTU. M3 06liero exerogHoro npupocta 6uomac-
Cbl HaA3EMHbIX YacTeli pacTeHMii 0kofio 3—4 T Ha 1 ra ecTeCTBEHHO
oTMUpaeT U onagaet, 06pas3ysa Tak Ha3blBAEMYIO NIECHYIO MOACTUNKY.
3HauUNTeNbHYK Maccy COCTaB/AKT TakXXe OTMepLUMe MOA3EMHbIE Yac-
™M pacTeHuiti. C onagom BO3BpalwiaeTcs B NoyBy 6onblias 4acTb
NoTpebNEHHbIX PacTeHUAMU MUHepasibHbIX BewecTB WU asoTa.

JKMBOTHbIE OCTATKM OYEHb BGbICTPO YHUUTOXKAKTCA XYKaMu-MepT-
BOEJaMW, KoXeefaMu, MMUMHKAMWU nafanbHblX MyX W ApYrMMWU Hace-
KOMbIMM, & TakKXe THWNOCTHbIMK 6akTepmamu. TpygHee pasnaraetcs
KnetyaTka W ApYyrve npoyHble BeL,ecTBa, COCTABAANLWME 3HAYUTENb-
HYK YacTb pacTUTeNbHOro onaga. Ho v oHWM cnyxaTt nuwein ansa pa-
fa OopraHusMoB, Hanpumep TrpubKOB U OakTepwid, MMEOLWMKX cne
LunanbHble hepMEeHTbI, KOTOPble pacLiennsioT KneTyaTky W gpyrue Be-
L ecTBa A0 JIerkoycBOSieMbIX Caxapos.

40. CpaBHeHue 06Leil CTPYKTypbl Ha3eMHOro M BOAHOIO GMOreoLEeHO30B:
| — pacTeHus, npousBoAsliME OpPraHW4Yeckoe BeLeCTBO: a— BbICLUME PaCTeHUSs;
6 — Bogopocnn; !!— XMWBOTHble— MOTPe6UTENIM OPraHM4Yeckoro BelecTBa: a—
pacTutenbHosgHble, 6 — NNOTOAAHbIE, B — MUTAOLLMECS CMELIAHHOM nuLLei.
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Kak TOMbKO pacTeHuWs normbardT, WX BELLECTBO MOJIHOCTHLIO MC-
Nnonb3yeTca paspywuntensimui. 3Ha4yMTeNbHYK 4YacTb OMOMacchl CoO-
CTaBNAT [OXAEBble 4YepBM, MPOM3BOASALLME OFPOMHYH paboTy Mo
PasfoXEeHWIO U MepemMeLleHnt0 OpraHMyeckux BeLecTB B MNOYBe.
O6uwee uncno ocobeii HacekOMbIX, MaHUUPHBLIX KIeLlein, 4epsein wu
APYTMx 6ecno3BOHOYHbIX AOCTUTaeT MHOTMX LECATKOB U JaXKe COTeH
MWAIMOHOB Ha rektap. B pasnoxeHuu onafa 0CO6eHHO BenuKa posb
6aKTepuii M HU3WNX, CANPOPUTHBLIX TPUOKOB.

B necHom 6uoreoueHo3e SICHO MPOCNEXMBAETCA KPYroBOpoOT Be-
WeCTB U ABVMKEHWE 3HEPTUN.

JlecHoii 6MOreoLeHo3, UCNOMb3YOWNA 3HEPruO usnyyveHns ConH-
ua, B MPWHUWME HEUCTOWMM KaK WCTOYHWK OpPraHM4Yeckoro Cbipbs.
MoHATHO NO3TOMy 60MbLIOE BHWMaHWE, KOTOPOEe YAensalT OXpaHe,
BOCCTAHOB/IEHNIO WM Pa3yMHOMY WCMO/Ib30BaHMIO f1IeCOB. [paBMibHO
MOCTaB/IeHHOE NIeCHOe XO03fAKWCTBO, YYMTbiBalollee OCOBEHHOCTM neca
KaK C/I0OXXHOM 3KOCUCTEMbI, MO3BONSET ANMTENbHO 3KCMAyaTUpoBaTb
NecHble MacCWBbI, He YHUUYTOXAA MX, & NOBbILIAA BbIXOJ X0O3AMACTBEH-
HO LEeHHON NpoayKuuu.

1. MocTpoiiTe cXemMy NWLLEBbLIX CBA3ei B GMOreoLleHO3e NpecHoBoAHOro Bogoema,  /I\
onpejennTe KpPyroBopoT BellecTBa WM MOTOK 3Heprum B Hem. 2. Kak obecneuu-
BaeTcAa yCTOI7IHVIBOCTb 6|/|0reou,eH03a Bo,qoema? 3. B uem NPUYNHBI yCTOI7I'-IMBOCTI/I
NecHbIX 6|/|0reou,eHosoB? 4. YKaXuTe OCHOBHble uenn nnuTaHnAa B 6|/|0reou,eH03ax
npecHoBogHOro BofoemMa U ,qy6paBb|. 5. B uem BblpaXaeTca camoperynauna
B buoreoueHo3e fybpasbl? 6. Ha3oBMTe OCHOBHble 3Tamnbl KPyroBopoTa BeLLeCcTB
N OBUXEHUA 3Heprum B NECHOM 6I/IOFEOLI,EH036. 7. CpaBHMTe 6I/IOFeOLI|EHO3bI

BogoemMa ¥ Ay6pasbl. Kakoii 6onee yctoiumB u nouvemy? (LNs CpaBHEHWs
6voreoLeHo30B MUcnonb3yinte 40 )

26. VI3meHeHns B 6BuoreoueHo3ax

XoTs 6MOreoLeHoO3  SABMSETCH CaMOPErynMpytouleiics CUCTEMON,
CTpemMsLleiics K YCTOWYMBOMY COCTOSIHWIO, OAHAaKO MOCNeAHEE HU-
KOrfja He JOCTUraeTcs MOSHOCTbIO. JTOMY MPensTCTBYET HEMOCTOSH-
CTBO BHELUHWX YC/MOBWiA, HanpuMep KAMMATUYECKUX, a TakKxXe u3Me-
HEHWS, BO3HUKAlOWME B pPe3y/ibTaTe XXU3HeAesTeNbHOCTM OpraHus-
MOB, W3 KOTOpbIX COCTOMT GuOreoueHo3. OCTaHOBMMCA Ha [ABYX
MPOSIBNEHUAX W3MEHYMBOCTM GMOTeoLleH03a: Ha W3MEHEHUW YUCIEeH-
HOCTW OTAENMbHbIX BUAOB W HA W3MEHEHUSX CaMUX GMOreoLEeHO30B.

KonebaHus 4Y1CTIeHHOCTW. YucneHHoCcTs nonynsuum n6oro Buaa
XVWBOTHbIX WM PacTeHWii 3aBUCUT OT 6anaHca POXAAEMOCTU U TU-
6enu. YBenuueHre Monynsuunm MOXET ObiTb BbI3BAHO MOBbILEHNEM
POXAAEMOCTU, KaK W MOHWMXEHWEM uucna norubarowmx. B npupoge
06a mokasaTeNs 3aBMCAT OT MHOXECTBa 3KOOTMYECKMX (PAKTOPOB,
AENCTBYIOWMX YacTO B MPOTUBOMOMOXHbBIX HanpaBieHusx. B Hasem-
HbIX 6MOreoLleH03aX O0COBEHHO BbIpPaXeHbl KOofeGaHUs YMCNEeHHOCTU
B MONYNAUMAX >XUBOTHbIX. B pesy/nbTaTe B3aMMHbIX MpUcroco6ie-
HUIA pasHbIX BUAOB B GMOreoLeHO3e YCTaHABIMBAETCS OMpPeAeeHHbI
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AN KaX[oro BMAa YPOBEHb Takux KonebaHuil. [Onsa ogHWX BWUAOB
KonebaHus He BeNWKW, ANA APYTUX MOTYT OblTb 3HAYUTENbHLIMWU, U
BU, PeAKMIA B LaHHOM FOAy, B CMeAylolWemM MOXeT cTaTb O6bIYHbIM.

UT0o6bl YCTAHOBUTbL HEMOCPEACTBEHHbIE MPWUYMHbI KOnebaHua yuc-
NeHHOCTW, HeobXOoAWMO feTaNbHO 3HaTb OGMONOrMK0 WMHTEPEecYoLero
Hac Bufga ¥ ero Bparos, 0COGEHHOCTU BAUSHWA Ha AaHHbIA BUA pas-
JINYHBIX 3KONOTMYECKMX (PAKTOPOB W, HaKOHeLl, W3MEHYMBOCTb 3TUX
(hakTopoB. ConmocTaBnAs TakuWe AaHHblE, MOXHO 06HapyXWUTb TOT W3
(hakTOpOB Cpefbl, KOTOPbIA Yalle W CUAbHee OTK/IOHAETCA OT ONTu-
MafbHOW ANA BUAA BEAUYMHBI W, CNef0oBaTeNbHO, M3MEHAET YMUC/EH-
HOCTb nonynauuu. PaccMOTpMM HeKoTopble npuMepbl. YUCMEHHOCTb
MHOTUX BWUJOB XMWBOTHbIX 3aBMCUT OT M3MEHEHWIA KONU4YecTBa KopMa.
Takaa cBfi3b 0COOEHHO 3amMeTHa Ha BMAaX, Y3KOMPUCNOCOBAEHHbIX K
onpefeneHHOMY Tuny nuwmn. Tak, 6enka nuTaeTcsa rnaBHbiM 06pa3om
ceMeHaMn XBOWHbIX [epeBbeB, WU MO3TOMY YUCMEHHOCTb €e CW/bHO
3aBUCMT OT ypoxas wwuwek. Muiia ABNAETCA OCHOBHbIM OrpaHuyun-
BaOLWMM (PAKTOPOM W ANA XWLLHUKOB.

Pa3MHOXeHMe pacTUTeNbHOAAHbIX  HaCEKOMbIX CAepXWBaeTCH
NPEUMYLLECTBEHHO XWLHUKAMK, napasutaMu u 060M1e3HETBOPHbLIMU
MUKpoOpraHmaMamu. HO ecnu HopmanbHble COOTHOLIEHUS MexXAay
pacTUTeNIbHOAAHbIMW HACEKOMbIMU U WX BparaMmy HapyllawTcs, To
YNCMEHHOCTb NEPBbIX MOXET YBE/NMNUYMBATLCA B AECATKW U COTHU pas.

MaccoBble pasMHOXEHUSA HeKOTOPbIX HAaCeKOMbIX HaHOCAT 0CO-
6eHHO 60/bLIOK YPOH CeNbCKOMY XO3SACTBY.

BenbiwKM  pasMHOXeHUA BpeauTens OblBalOT pasHOR cuibl U
06bIYHO ANATCA HEAOoNro. YNCcneHHOCTb BpeauTens, JOCTUTHYB MaKcu-
MyMa, O4YeHb 6bICTPO CcHuxaeTcs. [na 6onblIMHCTBA BpeauTenei
MPUUYMHBI  CHUMXKEHUS CXOAHbl. OHM 3aK/NH4alTCa B YCKOPEHHOM
pPasMHOXEHWUM XWLIHWKOB W MapasvMToB, a TakXe B pasBUMTUM pas-
JINYHBIX BUPYCHBbIX, 6GaKTepuanbHbIX W TPUOKOBLIX 3ab60neBaHMiA.
[JeiictBuio atux 6Guonormyecknx HakTopoB CMOCOBGCTBYET BO3HU-
KalwWwuii Npy MaccoBbiX PasMHOXEHMAX HefoCTaTOK KopMma.

TpyaHee onpegennTb HEMOCPEACTBEHHbIE MPUYMHbBI, Bbi3biBaloLLME
BCMbIWKN PasMHOXeHUs. Yalye BCEro OHM CBf3aHbl C NPAMbIM WK
KOCBEHHbIM [eliCTBMEM YCNOBWI norogbl. Tak, MaccoBoe pa3mMHOXe-
HWe cubBMPCKOro Lenkonpsga, HaHOCALWEro WMHOrga Ha MUANMOHAaXx
reKTapoB OTrpOMHbINA yuiep6 necam Cnbupwn, 06bIYHO HacTynaeT mocne
CyXOro Ternmaoro seta.

Bonbwoe BAMSHME HA COOTHOLIEHWE BWMAOB B OMOreoLeHose
OKa3blBaeT [eATeNbHOCTb 4esnoBeka. O6LLEeN3BECTHO, YTO HeOorpaHu-
YyeHHas 0Xx0Ta MpuBena MecTaMu K MOYTM MNOSHOMY YHUUYTOXEHWUIO
MHOMMX LieHHbIX NPOMbICNOBbLIX 3Bepel n NTul, HanpuMmep 606poBs, Ko-
MbITHbIX, BOAONMaBaloLWen anun n gp. MiHorga gestenbHOCTb YesnoBe-
Ka NpMBOAUT M K YCWUJEHHOMY pa3MHOXeHWo piga Buaos. Tak,
MPOTMB HAaCEKOMbIX-BpeAuTeseid CTanu LWMPOKO MPUMEHATb HEKOTO-
pble fAbl. OHM YHUYTOXAT He TOJIbKO 3TUX HaCeKOMbIX, HO M 4acTb
XWULWHBIX M NapasMTUUYeCKUX XXMBOTHbIX. BMmecTe ¢ Tem HeKoTopble
YCTONUMBbIE K fifaM COCYLiME HAceKOMble M pacTUTENbHOAAHbIE Kie-
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WK, KOTOpble MNpeXxne MNOAAaBASAMCb XMW HWKAMW, CTan YCWUNEHHO
pasMHOXaTbCA W HAHOCUTb BPeS CeNbCKOMY W JIECHOMY XO3AMNCTBY.
M3yuyeHne AMHaMWUKM YUCAEHHOCTU Pa3IMYHbIX OpraHnU3MoB B 6uoreo-
LIeHO3e W MPUYMH, ee OMpeAenstoWmnx, Heo6xo4MmMo ANS TOro, YTo6bI
npeaBuaeTb M NpeAoTBpaliaTb MaccoBOe PasMHOXEHWE HaCeKOMbIX-
BpeguTeneil. TO OAHA M3 BaXKHbIX 3afay 3KONOTUM.

CmeHa 6voreoLieHo3a. J1to6oii G1MoreoLeHo3 pa3BMBaeTCs U 3BO-
NOUMOHMPYeT. Beayuliee 3HaYeHMe B NPOLECCE CMEHbl Ha3eMHbIX 6MO-
reoyeHo30B MPUHAANEXNT PacTEHUAM, HO WX [eATeNbHOCTb HeoTAe-
AMMa OT [eATeNbHOCTW OCTafibHbIX KOMMOHEHTOB CUCTEMbI, U 6MO-
reoueHo3 Bcerga >XMBeT W M3MEHSEeTCHs Kak efuHoe LUenoe. Benuka
TakXe poNb [eATeNbHOCTM 4Yenoseka. 3HaTb 3aKOHOMEPHOCTU W Ha-
npaBneHne eCTeCTBEHHOW CMeHbl 6uoreoleHo3a He06X0AMMO He TOJib-
KO 415 NOHWMaHWA NPUYMH pa3Ho06pasna OKpYXKaroLlel Hac npupo-
Abl, HO W Ans ynpaefeHUs 3TUMMW NpPoLeccamu.

CMeHa uAeT B OMNpefeneHHbIX HanpaBfeHWaX, a AJAUTENbHOCTb
CYLLeCTBOBaHMNA pas3fMyHbIX 6MOrecLeHO30B O4YeHb pasnuyHa. Mpu-
MEpPOM M3MeHEHMWsI Hef0CTaTOMHO c6anaHCUpPOBAHHOW CUCTEMbI MOXET
CNY)XWTb 3apacTaHue Bofoema. BcnefcTBue HefocTaTka Kucnopoga
B MPUAOHHbIX CMOAX BOAbl 4acTb OPraHM4ecKoro BellecTBa OCTaeTcH
HEOKUC/IEHHON W HEe WCNOMb3yeTca B [falbHeillleM KpyrosopoTe.
B rnybokux MecTax OCTaTKM MMAHKTOHA OTKNaAblBalOTCA Ha [AHe,
06pasys MeNnKO3epHUCTbI un. B npubpexHoi 30He HakanauBakTCA
0CTaTKM BOAHOIM pacTUTENbHOCTM, obpasytouime TOPPSHUCTbIE OTNO-
XeHus. BofoeM MefieeT, YeMy CMNOCOBCTBYIOT TaKXE OTNOXEHUA TK-
Hbl W Mecka, MoOCTynawouiMe ¢ BOAOCOOpHON nnowaaun. MpubpexHas
BOAHAs pacTUTENbHOCTL' pacnpocTpaHaeTcs K LEeHTpy BogoeMa, obpa-
3yloTca  TopAHble OTAOXeHWA. O3epo NOCTeneHHO npeBpaliaeTcs
B 60/10T0. Mcue3atoT pbibbl 1 NAAHKTOH OTKPbITbIX Y4acTKOB. MHorue
pacTeHMA W XMBOTHblE 3amellaloTca Apyrumu Bugamu, 6onee npwu-
cnocobneHHbIMKM K ycnoBusm 60n10T. OKpyXakwlwas Ha3emHas pac-
TUTENbHOCTb MOCTENEHHO HAaABWUIaeTcs Ha MecTO ObIBLUErO BOAOEMA.
B 3aBMCMMOCTU OT MECTHbIX YC/0BMI 34€Cb MOXET BO3HUKHYTb 0CO-
KOBbI/ Nyr, nec WM WHoi Tun 6uoreoLeHosa.

HekoTopble ycToONuMBble 6GMOreoLeHO3bl MOCMe HapyLleHWs cno-
CO6Hbl K CaMOBOCCTAHOB/IEHUIO, KOTOPOe OCYLLeCcTBAAeTCA 4epe3 psfg
3TanoB. [pMMeEpPoOM MOXET CAYXWUTb 3aKOHOMepHas cMeHa 6uoreoue-
HO30B MpW BOCCTAHOBMIEHMW €noBOro neca. [locne BbIPY6KKM UK
no)xapa yC/0B/WS Ha MeCTe eflbHMKa HacTONbKO M3MEHSIOTCA, YTO eflb
HE MOXKET CHOBa 3aceNnTb O0CBOGOAMBLUYHOCS Miowagb. Ha OTKpbITbIX
MecTaxX BCXOfAbl €1y MOBPEXAATCA BECEHHWMU 3amMOpo3KaMiu, cTpa-
[AalT OT COMIHEYHOro HarpeBa M He MOTFYT KOHKypUpoBaTb CO CBETO-
no6uBbIMM pacTeHMsMU. B nepBble ABa roga Ha BblpybKax u rapax
6yliHO pa3BMBAlOTCA TPaBAHWUCTbIE pacTeHUA: Kunpein (MBaH-4ai),
BEMHMK 1 Ap. Bckope NosBAAIOTCS MHOFOYMUCNEHHblE BCXOAbl Gepésbl,
OCWHbI, a MHOTAA COCHbl, CEMEHAa KOTOPbIX SIerKO Pa3HOCATCS BETPOM.
OHW BbITECHAKOT TPaBAHUCTYIO PacTUTENbHOCTb W MOCTeneHHo obpa-
3YIOT MENKO/MCTBEHHbIA WNU COCHOBBIA nec. TONbKO Tenepb BO3HW-
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KalT ycnosusa, 6naronpusaTHble AN BO306HOBMEHWUA enn. TeHeBbl-
HOC/MBble BCXOfbl €11 YCMEeWHO KOHKYPUPYT C MOAPOCTOM CBETO-
MoO6uBbIX IUCTBEHHbIX MopoA. Korpa efib JOCTUraeT BepxXHero fpyca,
OHa TMOJIHOCTbIO BLITECHAET JINCTBEHHbIe fAepeBbA. Tak, 4epes pag
BPEMEHHbIX 6MOreoL,eHO30B BOCCTAHABANBAETCA MCXOAHbIA 6moreole-
HO3 €/10BOr0 fieca.

leorpathmyeckas 30Ha/IbHOCTL GMOreOLIEHO30B. PasfinyHbIe TUMb
610reoLeHO30B TECHO CBA3aHblI C reorpagMuyeckoii 30HaNbHOCTLIO.
Ha Ttepputopun CCCP c ceBepa Ha lr rnocfiegoBaTefisHO pacnofa-
raeTcs psaf NpUPOAHbLIX 30H: TyHApa," Taira, MMCTBEHHbIA nec, CTenb,
nycTbiHA. KaxXaylo 30Hy XxapakTepusylT npeobnagawuime Tunbl
KOpeHHbIX 6roreoueHo308. Havbonee 3aMeTHO 30HaNbHbIE U3MEHEHUS
NPoABNATCA B PaCTUTENbHOCTU — BefyllleM KOMMOHeHTe 6Guoreoue-
HO3a. OTO COMPOBOXAAETCA CTONb XXE& CU/bHLIM WU3MEeHeHWeM BWUA0BO-
ro COCTaBa >XMBOTHbIX-NOTPebuTeNeld M OpraHn3MoB, paspyLuatoLnx
opraHuyeckoe BelecTBo. lMouBa, 6yayyn BaKHOW COCTaBHOW 4acTbio
3KOCUCTEMbl M pesynbTaTtoM ee AeATefIbHOCTM, TaKXe MeHSeTcs no
reorpayecKkMm 30Ham.

9 1. MpuBeanTe NpuMepbl CMeHbl 6UOreoLeHO30B B npupoge. 2. Kakne OCHOBHbIe

abuoTnueckne (akTopbl OnpeaensioT reorpaMueckyto 30HanbLHOCTL 6uoreole-

HO30B? 3. MpuBeauUTe NpUMepbl U3MEHeHWst GUOreoLleHO30B Noj BO3AeiCTBUEM
uenoseka. 4. KakoBbl MPUUYMHbI KOMEGaHUS UYNCNEHHOCTU MOMYNALMA?

27. bnoreoueHo3bl, co3aBaeMble Ye/I0BEKOM

Bbl Mo3HaKOMWUAMCb 60 CTPYKTYpOi MNpPUPOAHbIX 6GMOreoLeHO030B
M npoueccamu, MpoTeKaloWMMM B HUX 6e3 NPSAMOro yvacTus udeno-
BeKa. X03AACTBEHHas [eATeNbHOCTb N0Ae — MOLWHbIA (hakTop npe-
obpasoBaHus npupogbl. B pesynbTate 3ToW gesTenbHoOcTM hopmu-
pytoTca cBOeo6Gpa3Hble 6MoreoLeHo3bl. K 4mcay WX MOXHO OTHECTW,
HanpumMep, arpoueHo3bl, MpefcTaBAslOWMe CO60M UCKYCCTBEHHbIE
61oreoLeHo3bl, BO3HMKaKOLWME B pe3yfibTaTe CebCKOXO03AMCTBEHHON
[esTeNbHOCTM YenoBeka 41.|MpumepamMmn MOFyT CNYyXUTb WCKYCCT-
BEHHO CO3JaBaeMble nyra, nonsd, mactouwa. Mpu co3gaHUyM Takux
6MOreoLleHO30B  Ye/I0BEK LUIMPOKO NMPUMEHSET pa3HoobpasHble arpo-
NpMeMbl: TMOCEB BbICOKOMPOAYKTUBHbLIX TpaB, Menuopauuo (npw
N30bITOYHOM YB/TAXXHEHWW), BHECEHWE YA06PEHWNIA, pa3inyHble Crocobbl
06paboTKM MOYB, MHOrAA WMCKYCCTBEHHOe opolleHMe U T. n. K uucny
co3faBaeMblX OMOreoLEHO30B C/eayeT OTHECTU TaKXe Mapku, nno-
[l0Bble caflbl U STOAHWUKW, NECHble HAaCaXAEHUs W T. .

Mpu co3[aHMN WNCKYCCTBEHHbIX 6GMOreoLeHO30B HEOBXOANMO BO3-
MOXHO MOJIHEe Y4YWUTbiBaTb (HOPMbl B3aUMOOTHOLLUEHWIA, KOTOPble
CKNafblBalOTCA B TakKMX COO6LLECTBAX MEXAY WX KOMMOHEHTaMu U
noysoii. OCOBEHHO BaXHO Y4WUTbIBaTb CBOICTBA MOYBbI, He06XoAu-
MOCTb ee 0XpaHbl OT pa3pyLleHns BeTpaMu K BoAoi (3po3um), coxpa-
HEHWUS eCTECTBEHHON CTPYKTYpPbl U LieNIOCTHOCTM MOYBEHHOrO MOKPOBa

n op.
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BbicOKass 4YMCNEHHOCTb PacTeHWiA OAHOr0 BMAA HA 3HAYUTENIbHbIX
naowagax MOXeT NPUMBECTUM K YOMY, 4TO MUTaloLMecs 3TUMKU pacTe-
HUAMWU HaceKOMble, KOTOpPble B €CTECTBEHHbIX GUOreoLeHo3ax BCTpe-
Yyanucb pefKo, CMALHO pPasMHOXaTcd M CTaHyT onmacHbIMW BpeanTe-
NAMU BO3AENbIBaEMbIX KynbTyp. Hanpumep, CBEKMOBUYHbIA [ONTO-
HOCMK Ha eCTECTBEHHbIX Jlyrax MUTancs HEMHOTOYUCNEHHbIMU BUAAMM
pacTeHWid cemelicTBa OypayHUKOBBLIX, He MPUUYMHAA UM 60bLIOTO
Bpega. onoXeHne B KOpHE W3MEHWIOCb, Korga Oblna BBefeHa B
KYNbTypy CaxapHas CBeK/a, 3aHABlIas OrpoMHble naowagn. «bes-
06MAHBIA» CBEKMOBWYHbLIA AONTOHOCMK MpeBpaTU/ICA B MacCOBOrO
BPeANTENS OAHON W3 BaXXHEMLWMX CEeNbCKOXO3AWCTBEHHBLIX Ky/bTyp.
AHaNOrMyHbLIX NPUMEPOB CYLLECTBYET HEMaso.

Co3gaBaeMble Y4e/I0BEKOM MCKYCCTBEHHble GMOreoueHo3bl TpebytoT
HeyCTaHHOr0 BHMMaHWA U aKTMBHOIO BMELIATENbCTBA B WX XXU3Hb.
Mpn BbLICOKON arpoTexHWKe W yyeTe B3aUMOAEACTBUS KOMMOHEHTOB
arpoLeHo3a OHU MOTyT ObiTb BbICOKONPOAYKTUBHbLIMU, KaK, Hanpumep,
NCKYCCTBEHHbIE /TYTOBbIE Yrobs, NIECOHACAXAEHNS U T. M.

MeXay €eCTEeCTBEHHbIMM W  WCKYCCTBEHHbIMW 6GMOreoLeHO03aMu
HapAagy CO CXOACTBOM CYLLECTBYHOT W pa3nnuynsa, KOTOpble BaXKHO
YUYMTbIBaTb B XO3SACTBEHHOW AEATE/IbHOCTM Yen0BeKa.

EcTecTBeHHble OMOreoLeHo3bl 06bIYHO cnaratTcad M3 60MbLIOr0
KOMM4YecTBa BMAOB, KaK Mbl 3TO BMAENW Ha MPUBELEHHbIX Bbllie MpU-
mepax (npyg, gy6pasa). EcTecTBeHHble GMOreoLeHO3bl NpefacTaBns-
0T COO0I 3KONOrMyeckue CUCTEMbI, KOTOpPble CKaAblBaOTCA B MPUpPO-
[e nojg feiicTBMeM ecTecTBEHHOro otbopa. locnegHuit oTmeTaeT Bce
cnabo npucnocobneHHble GOPMbI OpraHn3moB. B pesynbTate ckna-
[bIBAaETCA CMOXHas, OTHOCUMTENbHO CTOMKasA 3KOI0rnM4yeckas cCUCTEMA,
cnocobHas K camoperynsauuu. B ecTecTBeHHbIX 6GuoreoueHosax ocy-
L ecTBASAETCA KPYroBOPOT BELLECTB, B pe3ynbTaTe KOTOPOro BeliecT-
Ba, NoTpebnsembie pacTeHUsMK, BO3BpaALLAOTCA B MOYBY.

B co3gaBaemMbliX Ye/lOBEKOM WCKYCCTBEHHbIX 6GMOreoLeHo3ax —
arpoleHo3ax — KOMMOHEeHTbl NOABMPaTCA NCXO0AA U3 XO35SMCTBEHHOI
LLeHHOCTW. 34ecb BeAyliMil (DaKTOp He eCTECTBEHHbIW, a WMCKYCCTBEH-
Hblli 0T60p. Yepe3 MCKYCCTBEHHbIV OTOOP U APYrue arpoTexHU4Yeckme
MeponpuATA YenoBeK CTPEMUTCS MONYyUYUTb MaKCUManbHyk 6uono-
rMYecKylo MpoAyKTUBHOCTb (ypoxkali). B uMCKycCTBEeHHbIX 6uoreoue-
HO3aX 3HauyMTenbHas YacTb NUTATe/bHbIX BELLECTB BbIHOCUTCA C Ypo-
)KaeM W3 CUCTEMbl WM €CTECTBEHHbIA KPYroBOPOT BeELECTB He OCy-
wecTBnseTcA.

B ecTecTBEHHbIX 6MOreoLeH03ax WCTOYHUKOM 3HEprum SBASETCS
ConHue. B arpoueHo3ax Hapsfgy C 3TUM (ECTECTBEHHbIM) WCTOYHMU-
KOM 3Heprum 4esioBeK BHOCMT yaobpeHuns, 6e3 KOTOpbIX BbICOKas
6uonornyeckas NPogyKTUBHOCTb HE MOXET ObiTb peannsoBaHa. Arpo-
LLEHO3bl CYLECTBYIOT W LalOT BbICOKYH 6GMONMOTMYECKYH MNpPOLYKTUB-
HOCTb 6Gnarogaps HeNpepbiBHOMY BMelUaTeNbCTBY U MOAAEPXKKE ue-
noseka, 6e3 y4yacTmsi KOTOPOrO OHW CyLLeCTBOBaTb He MOryT.

B arpoueHosax MeXpay €ero KOMMOHEeHTaMWu, TaK >Xe KaK 1 B
€CTECTBEHHbIX 3KOCUCTEMAXx, CKIajblBalOTCs pasHOo6pasHblie CBA3MN.
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Tak, Ha MWEHNYHOM MOoMe MeXAy MNLeHULeld, COpHAKaMU, pacTuTenb-
HOALHLIMW HACEKOMbIMU-BPEAUTENAMU, XULHLIMA W NapasuTUYECKu-
MW HaceKOMbIMMW, HanagalolUMN Ha BPeauTeneil niweHuLbl, MenKnMm
rpbi3yHaMu, KOTOpble MUTAKOTCH 3a CYET pacTeHWid, CKnagblBaloTCH
CNOXHblE O6MONOrMYecKne CBA3N. ITU OTHOLIEHUS B 3HAUYUTENLHOWA
4yacTu TaKXe PerynumpyloTcs 4YenoBeKOM B MpOLECcCe XO3AMCTBEHHOWA
LeATeNbHOCTU.

Mexay eCTeCTBEHHbIMU W CO3JaHHbIMW Ye/loBEKOM 6uoreoueHosa-
MW CYLLecTByeT pff COOOLECTB, e B E€CTECTBEHHO C/IOXUBLUMECA
6roreoueHo3bl [eATENbHOCTbL Ye/l0BeKa BHOCUT 60nee WAM MeHee Cy-
WEeCTBEHHbIE M3MeHEHUA. K umnciy TakuX «NpPOMEeXYTOUHbIX» 6uoreo-
LLeHO30B MOXHO  OTHEeCTM Jieconapku WanM cos3faHHble Ha OCHOBe
€CTECTBEHHbIX NYFrOB B pe3y/bTaTe MeAMopaTUBHbIX MepPOonpUsATuUii
yrogbq, obnajawlne WHOr4a O4YeHb BbICOKOW. NPOLYKTUBHOCTHIO.

B HacToflee Bpems, Korga passutue 3emnefenina He MOXeT UATKU
no NyTW WCMO/b30BAHWUA HOBbIX 3eMeflb MOf CelbCKOXO03SMCTBEHHbIE
KYNbTypbl, OCOBGEHHO OCTPO BCTaeT Mpo6fieMa MNOBbIWEHUS MNPOAYK-
TUBHOCTU arpoueHo30B. B uensx pelweHus 3Toli npob6niembl B Hallei
cTpaHe npuHATLI MNpogoBonscTBeHHad nporpamma CCCP, gonrocpoy-
Haf nporpaMma menumopauuu 3eMefib, BbINOSHEHWE KOTOPbLIX NO3BOMNT
obecneynTb YCTOWUYMBOE CHabXEHWe HaceneHWs BCeMW BUAAMMW NpPO-
[lOBO/IbCTBYUSA.

MoBbIWEHUIO MNPOAYKTUBHOCTU arpoLeHo30B CMnocobCcTByeT UC-
MONb30BaHMe HOBbIX TEXHOMOrWI BblpalMBaHUA CebCKOX03AACTBEH-

41. VIcKycCTBEHHbIN 6MOreoueHo3 [arpoueHos).
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HbIX pacTeHWil. Bce 6onee WMPOKOe MPMMEHEHWE MNOMAyYaeT MHAYCT-
pranbHas TEXHOMOrWs, B OCHOBE KOTOPOWA NiexxaT HOBeMLMe JOCTUXKe-
HUa 6uonoruyeckoin u gpyrux obnacteil Hayku. WHApycTpuanbHas
TEXHONOrUs XapakTepm3yeTcs BbICOKON cheyunanmsaunein xXo3aicTea,
MPUMEHEHNEM [OCTWXEHWUI CeneKuMmn, arpoxXMMumn, pacTeHUEeBOACTBA,
MCMOMb30BaHNEM BbICOKOMNPOW3BOAUTENLHOW TeXHUKM, KoTopas pab6o-
TaeT C y4yeToM 6MONOTMYECKUX OCOOEHHOCTEA CebCKOXO03ANCTBEH-
HbIX pacTeHWI.

B uenax coxpaHeHMs NA0LOPOAWSA 3eMefb MPOBOAAT MWUHUMaNb-
Hoe umcno o6paboToK MOuYBbI, 4TOObI TsXKenasa TexXHWKa He paspy-
Wwana CTPYKTypy mousbl. Tak, nNpefnoceBHy0 06paboTKy MOYBbI COB-
MelalT C BHECEHMEM BbICOKO3I(MEKTUBHLIX W ObICTPO pasna-
rallmnxcs XMMUYECKUX MNpPenapaTtoB ANS YHUUYTOXEHWS COPHSAKOB.
NHaycTpranbHas TexHonorus tpebyeT BbipaliMBaHUS Ha MONAX Bbl-
COKOMPOJYKTMBHLIX COPTOB U TMGPWAOB PacTeHWi, BHECEHWS ONTH-
MafbHbIX 403 OPraHUYecKMX WM MUHEPaNbHbIX Y406PEHNIA.

BaxHelllee ycnosue MPUMEHEHUS WHAYCTPUANbHONW TeXHONO-
rMM — pasmelleHne CebCKOXO03ANCTBEHHbIX Ky/AbTyp M0  Ay4YlUM
npeAwecTBeHHUKaM. Hanpumep, npeallecTBEHHUK KYKYPY3bl LO/KEH
6bITb ybpaH paHo C Monf, 4YTOObl OCEHbID MOXHO ObIfIO TWAaTeNbHO
06paboTaTtb NO4YBY, OUYNCTWUTbL MOME OT COPHAKOB, obecneyunTb gocTa-
TOYHbIA 3anac Bnary B moyse. [pealecTBEHHWK KyKypy3bl He [0/1-
XKEH WMeTb 06WMX C Heli BpegvTeneil, Bo3byauTeneid 3aboneBaHuii.
3TM TpeboBaHMAM YAO0BNETBOPAOT 3epHO6060BbIe, KOTOpblE 060-
rawiatoT noyeBy a3oToOM, a Takxke KapTodesb.

BaxHoe yCnoBMe MOMY4YEHWUs BLICOKMX YPOXXaeB — CBOEBPEMEH-
HOEe MpOBefeHNe BCeX CEeIbCKOXO03ANCTBEHHbIX paboT. Henb3s onasgbi-
BaTb C MOCEBOM CEMSH, MPOBEAEHWEM arpoOTEXHUYECKMX MEpOonpuaTunii
Mo yxofy 3a pacTeHusiMu, YBOpKO ypoxas.

MpuMeHeHVe WHAYCTPUANbHOW TEXHOMOTMU BbIPALLUBAHUS Cefb-
CKOXO3[/CTBEHHBIX KyMbTyp CMOCOGCTBYET 3HAYMTENIbHOMY MOBbILIe-
HUI0 MPOAYKTMBHOCTW arpoLeHo30B.

1 TpuseanTe npumepbl 6MOreoLeHO30B, CO3fAaBaeMblX 4enosekoMm. 2. Kakwue
pasnnymns CyLecTBYIOT MeXAy WCKYCCTBEHHO CO3[aHHbIMW U eCTeCTBEHHbIMU
6uoreoueHo3amn? 3. Kak 4enoBek MOXeT CrMoco6CTBOBATb MOBbILIEHWIO MPO-

[LYKTUBHOCTU MUCKYCCTBEHHbIX 61OreoL,eHo308? NN,
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28. buocepa mn ceoictBa 6uomacchl
nnaHetbl 3emMns

B BeK Hay4HO-TEXHMYECKOro nporpecca ocoboe 3HayeHWe npu-
06peTaloT 3HAHMA O >XM3HEHHbIX Mpoueccax B LENOM, MPOUCXOAA-
WKUX Ha BCeil nnaHeTe. MccnefoBaHWs Kocmoca MO3BONWAU pac-
cMaTpmBaTb 3eM/Il0 M3BHE U M3y4yaTb OKpyxakolime ee chepbl. YBe-
NNYeHWe HapofoHaceneHus Ha 3emne TpebyeT W3bICKAHWUA HOBbIX
NuLLeBbIX pecypcoB. BpeaHble 0TX04bl MPOMbILLAEHHOCTU W TpaHCMop-
Ta CTaBAT Npob6iemMy OXpaHbl He TOMbKO >XWMBbIX OPraHW3mMoB, HO U
4YMCTOTbl BOA W BO3fyXa. B CBA3WM C 3TUM HEOOXOAMMO MOHATb POfib
XMBOW Npupogbl B KPYroBopoTe Bew,ecTB Ha 3emne. [naBHOoe —
onpeAennTb 3HAYUMOCTb XXMBOIW NPMPOAbLI KaK HOCUTENs u TpaHchop-
maTopa 3Heprun. HeobxoaMmo 3HaTb CTPYKTYPY >XM3HWM Ha Bceil nna-
HeTe 1 OCHOBbI ee YCTOWUMBOCTW. [py M3y4yeHMU B NpeaLecTBYIOLLUX
Knaccax pacTeHWil, >XMBOTHbIX, YenoBeka W 06uwein 6uonorun Bbl
NMO3HAaKOMWUANCb C >XMBOW MPUPOAOA Ha BCEX YPOBHSIX €e OpraHu-
3aunn: MONeKynspHOM, K/eTOYHOM, OpraHW3MeHHOM, MONyNALMOHHO-
BMLOBOM U OMOreoLeHoTMYeCcKoM. [1pu U3yuyeHWU [aHHON TeMbl Bbl
NMO3HaKOMWUTECb C BbICLUMM YPOBHEM OpraHu3auuun >XW3HWU Ha Hallei
nnaHete — 6uocgepHbIM.

Buocgepa u ee rpaHuubl. M3yuyeHne mHoroob6pasvsa qopm opra-
HMYECKOro Mupa M 3aKOHOMEPHOCTE ero pasBuTUA He OypeT non-
HbiM 6€3 MOHUMaHWs MeCTa W PO XUBbIX OPraHW3MOB B LEJOM
Ha Bceil nnaHeTe 3emns. COBOKYMHOCTb BCEX >KUBbIX OPraHw3mos
COCTaBNseT >KMBOE BELLECTBO, MM Buomaccy, nnaHeThl.

XKWN3HeeaATeNbHOCTb OPraHM3MOB WM3MEHWIa U U3MEHSET 3EMHYIO
Kopy u atmocdepy. PacTuTenbHas 4acTb GMOMaccCbl 3a MuUnAnapabl
NeT oumcTuna atmocepy OT Yraekucnoro rasa, oboratuna ee Kucno-
pOLOM M NpuBeNa K OTNOXEHUIO Yrnepoja B M3BECTHAKAX, KaMeHHbIX
yrnax, HeTu. B mpouecce 3Bonwouum Ha 3emsie obpasoBanachb 0CO-
6as 060M104Ka, uam cepa, HaceseHHas XUBbIMW OpraHusMamu. 3Ta
3eMHasi 060/M104Ka, UM 06iacTb XW3HW, Ha3BaHa 6uocdepoin (rpeu.
«Bnoc» — XN3Hb, «cepa» — Wwap). BrepBble 3TO HasBaHMe 6bINO
faHo XX- b. Jlamapkom. YueHue o0 Guocdepe co3faHO akageMUKOM
B. . BepHagckum (1863—1945), OCHOBOMOMOXHWKOM HOBOW Ha-
YK — 61OreoXmmnn, CBA3bIBAKOLWENA XUMUIO 3EMN C XUMWUER XKW3HU

MpoAyKTUBHOCTL GMOMacCbl OKeaHa.
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M YCTaHOBMBLUEA pONb XWUBOTO
Bewlectea B  npeobpasoBaHuu
3eMHON MOBEPXHOCTMU.

Ha nnaHete 3emns pasnu-
YyaroT HECKOoNbKo reoctep 42

NuToctepa (rpey. «aMtoe»—
KaMeHb) — BHELWHSA  TBepAas
ob6onoyka 3emoro wapa. OHa co-
CTOMT W3 [BYX C/IOEB: BEpXHe-
ro— ocafouyHbIX Mopog C rpa-
HATOM W HWKHero — 6asanbra.
Cnonm  pacnosfioXeHbl HepaBHO-
MepHO. [paHWT MecTamu BbIXO-
OUT Ha MOBEPXHOCTH.

Bce okeaHbl, Mops (COBOKYMN-
HOCTb WX Ha3blBalOT MupOoBbLIM
OKeaHoM), cocTaenstwome 70,8%
MOBEPXHOCTU 3emMan, a Takxke
03epa, peku o06pasyT rugpo-
cthepy. nybuHa okeaHa B cpef-
Hem 3,8 KM, B OTAeflbHbIX BNa-
AnHax —po 11,034 km.

Hap noBepxXHOCTbI nuTochepbl U rugpochepbl Beepx A0 100 km
npocTupaeTcs aTmocdepa. HKHWIA cnoil aTmoctepbl B CpefHEM Bbl-
cotoil 15 KM HasbiBalOT Tponocgepoin (rpey. «Tpona» — nepemMeHa).
Tponocdepa BK/IOYaEM B3BeLLEHHble B BO34yXe BOAsAHbIe napbl, nepe-
MelLaroLLMecs npu HepaBHOMEPHOM HarpeBe MOBEPXHOCTU 3em/u.
Hap Tponocdepoli pasnnyaroT cTpaTocdepy (nat. «CcTpaTym» — CroiA)
BbicOTON A0 100 KM. Y rpaHuuUbl €e BO3HMKAKT CEBEPHble CUSHUS.
B cTpatoctepe Ha BbicoTe 15—35 KM CBOGOAHLI KUCIOPOA NOA BAUA-
HWeM COSIHeYHOl pafgmauumn npespaliaetca B 030H (02->-03), KOTOpbIi
ob6pasyeT 3KpaH W OTpakaeT rybuTesbHble AR XXWBbIX OPraHW3MoB
KOCMWYECKNE W3/IYYEHUS U YACTMYHO yAbTpaduoONeToBble Jly4ym
ConHua.

Cpean Bcex cdep 3emnn ocoboe MecTo 3aHMMmaeT 6Guocthepa —
reonoruyeckass 06ono4ka, HaceneHHas >XUBbIMU opraHusmamu. OHa
0XBaTblBaeT MOBEPXHOCTb 3eM/M, BEPXHIOK 4acTb /iMTocHepb” BCHO
rmapoctepy M HUXKHIOK 4acTb aTtmocdepbl — Tponocgepy 42
B 6uocepe nposBnseTca LeATENbHOCTb XXWBOTO BeL,ecTBa: pacTe-
HWA, )XMBOTHbIX, MUKPOOPraHW3MOB W 4enoBeyecTsBa. [ paHuubl 6mo-
chepbl OMpPefensarTCa HaMYMEM YCO0BUIA, HEOOXOLUMbIX L1 XKU3HK
pasn4yHbIX OopraHnsMoB 43 . BepxHuii npegen >Xu3HU 6Guocgepsl
orpaHM4YyeH WHTEHCMBHOM KOHLEHTpauuein ynbTpaduoneToBbiX Ny4ei;
HMWKHWUIA — BbICOKO TemnepaTypoii 3emMHbiX Heap (cBbiwe 100° C).
KpaliHnx npegenoB ee [LOCTMralOT TOMbKO HU3WINE OpPraHusMbl —
6akTepuun. Cnopbl GakTepuii U rpuboB 3anetatdT Ha BbICOTY 20 Kw,
a aHaspoObHbIX GaKTepUin HaxO4AT B 3eMHOW KOpe Ha ray6uHe CBbile
3 KM, B BOAAaX MECTOPOXAEHWIA HedpTu.

B. V. BepHaacKuii.
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Hanbonblwasa KOHUEHTpauua >XUBOK Maccel B 6uocthepe Habnto-
faeTcs Yy NOBEPXHOCTM CYLIW W OKeaHa, y FpaHuL, CONPUKOCHOBEHUS
nutocdepbl U atMocdepbl, ruapoctepbl U atMocdepbl, rugpochepsl
n nutocepbl. B 3Tx MecTax Hambonee 6naronpusiTHbie YCNOBUSA
XXWU3HW — TemnepaTypa, BAaXHOCTb, COAEPXaHMWe KMCNopoga U XUMU-
YECKMX 3/IEMEHTOB, HYXHbIX A48 MWTaHUs opraHu3moB. K BepxHuUM
cnosiM aTtmocepbl, B rnybb OKeaHa W Heap NuTocdepbl KOHLUEHTpa-
UMa XKM3HM yMeHbliaeTcsi. HakonneHne 6uomaccel 06ycnoBnnBaeTcs
XUN3HEeLeATe/IbHOCTbO 3€/1eHbIX PacTeHUN.

Macca »XMBOro BelecTBa MO CPaBHEHWIO C MacCO 3eMHOI Kopbl
HesHaumTenbHa. I Tem He MeHee MHOrMe W3MEHEHUS 3eMHOWN KOopbl
00yCNoB/EHbl XN3HeLeATeNbHOCTbI0 GMoMacehl.

CsoiicTBa uBOro Beulectsa. OpraHusmbl, cocTaBnswoume 6uo-
maccy, o06nafatoT rpomMagHOi Ccnoco6HOCTbI0O BOCMPOM3BOACTBA —
PasMHOXeHWsA W pacnpocTpaHeHWs MO MniaHeTe.

JHeprusi 6uomaccbl 0COOEHHO MNPOSIB/SAETCA B PasMHOXEHWUW.
«)X1BOE BELLECTBO — COBOKYMHOCTb OPraHW3MoB,— NOJOOHO Macce
rasa, pactekaeTcs MO 3eMHO NOBEPXHOCTM W OKa3blBaeT ONpejeseH-
HOe fJaB/fieHMe B OKPYXalLwen cpege, 06XoauT NpenaTcTBMA, Mellato-
LMe €ero MpOABWKEHUIO, WM VMW OBMajeBaeT, MX MOKPbIBaeT. 3T0
OBVDKEHMNEe [OCTUraeTcs NyTeM pPa3MHOXEHWSA OpraHu3moB...
Yxe K- JInHHeli ACHO BMAen, YTo 3TO CBOMCTBO AO/DKHO CUMTaThCA

42. Teocthepbl 3emnn.
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OCHOBHbIM [N XWBOrO, TOW .HENMPOXOAMMOW rpaHblo, KoTOopas OT-
LenseT ero OT MepTBOA KOCHOW maTepuu» (BepHagckuii).

B HekoTopble rofbl pasmMHOXeHWe OTAe/bHbIX BUAOB BCMbIXMBaeT
C Takoii CMMOiA, YTO BfieYeT HallecTBME FPOMAfHbIX MacC HaceKOMbIX
(capaHua), rpbI3yHOB M ApYrnX XWUBOTHbIX (C. 27). 3axBaT NpocTpaH-
CTBa pasHbIMW OpraHM3MamMmu 06YyCNoB/fieH WHTEHCUBHOCTbIO WX pas-
MHOXEHMUS.

Mefkue opraHu3mbl, 0COGEHHO B BOAHOM cpeje, pa3MHOXakTcs
M pacnpocTpaHATCA 04YeHb ObICTPO. YMCNEHHOCTb HEKOTOPLIX 6aKkTe-
puii yaBamBaeTcs KaxfAble 22 MWH. BbICTpO pasmHOXakwTcsd une-
HUCTOHOIMe, COCTaBNAKOLWME TNABHYIO MacCy >XWBOTHbIX CYLUW.

PasmHOXeHMe 1 6bICTPOe pacnpocTpaHeHne opraHM3MoB, 0CO6eH-
HO OfHOKMETOYHbIX, OMpefenuno «BCHOAHOCTb» (BepHafckuin) xus-
HU— 0O KpaliHMX npeaenoB 6Guocgepsl.

MAOTHOCTL XXU3HW 3aBUCUT OT pa3MepoB OPraHU3MoOB M HeobXxo-
OUMORA ANA WX XU3HW nnowagun. Ana psackn M BOJOPOCAM XAOpensibl
OHa onpejenseTca NAoWaablo, paBHON ux pasmepam. CnoHy TpebyeT-
ca nnowaab 30 KM2, nuene and cbopa mesa — 200 M2, TPaBAHUCTLIM
pacteHusam —B cpefHem 30 cM2 Hamop Xu3HU co3gaet 60pbby op-
raHu3MOB 3a M/oladb, nuuly, BO3AyX, BOAY.

OC06eHHOCTb KaXAoro >MBOro opraHusMa u Bceli 6Guomaccsl
COCTOUT B MOCTOSSHHOM OOMEHEe BeLeCTB C OKpYXXalLeid Cpesoil.

43. Tpepgenbl Xn3mm B 6uocdepe.
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Pa3nuyHble 3n1eMeHTbl BXOAAT B JXWBOW OpraHWM3M, HakaniausakTCs
B HEM W BbIXOAAT W3 HEro, 4aCTUYHO MPW XU3HW U YaCTUYHO nocne
cMepTu. 3TO rNaBHbIM 06pasoM KUCNOPOA, BOLOPOA, Yrnepoj, Hart-
puin, Kanbumnin, gocdop, Kanuii, KpeMHUin n gpyrme — 6onee 20 ane-
MeHTOB. B npouecce NUTaHWA NPOUCXOAUT HAKOMNEHWE 3JHEPTUM U
nepejaya ee Apyrum opraHusmam Mo uUenu NUTaHUS U MyTemMm pasMHO-
XeHund. OcobeHHOoe 3HayeHue B 6uochepe MMeeT Bbife/IeHUe KUC/O-
pofa W MNOr/oLieHWe YrAeKUCNoro rasa npu (OTOCUHTE3e 3efleHbIX
pacTeHui.

B 6uoctepe pacTuTenbHas Mmacca BO MHOro pas npesblllaer
XWBOTHY10. B Uenom 6uomacca coctasnseT nuwb okono 0,01% wmac-
Cbl BCeil Guocdepbl, HO PONb ee Ha MnaHeTe rpaHgMo3Ha.

B cpegHem 6uomacca Ha 3emMsie, N0 COBPEMEHHbIM AaHHbIM, CO-
cTaBngaeT npumepHo 2,423- 1012 1, npy 3TOM Macca 3e/eHbiX pacTe-
HUA cywn — 97%, XMBOTHbIX U MUKpoopraHnsmos — 3%.

1 Yro Takoe 6uoctepa? 2. Yem onpegenstotca rpaHuubl 6muocgepsl? 3. Oxa-
pakTepu3yiiTe MNAOTHOCTb JKWM3HM Ha MpUMepe OAHOIO0 W3 6BMOreoLeHO308. r
4. KakoBbl OCHOBHble CBOICTBa 6GMOMAacchl?

29. bnomacca NOBEPXHOCTU CyLUM N OKeaHa

Ha cywe 3emnu, HauuHas OT MOMOCOB K 3KBaTtopy, 6uomacca
nocTeneHHo yBennuusaetTca 44 . Bmecte ¢ Tem Bo3pacTaeT U Ko-
INYECTBO BMAOB pacTeHuin. TyHapa ¢ AuwainHukamn u mxamy (4o
500 BMOOB) CMEHSIETCA XBOWHbIMW W LUMPOKOJINCTBEHHBIMU Necamu,
3aTem cTensmu (Ao 2000 BMAOB) M Cy6TPOMUYECKOA pacTUTeNb-
HoCTblo (cBbiwe 3000 Bupos). Hawmbonbliee cryweHue U MHOro-
o6pa3ne pacTeHWii UMeeT MeCTO BO BJIaXXHbIX TPOMMYECKMX fecax
(cBbiwe 8000 BmpoB). BbicoTa pfepeBbeB pgocturaet 110—120 m.
PacTeHua pacTyT B HECKO/IbKO ApYCOB, 3NUMUTbl MOKPbIBAOT fe-
peBbsi. KonmyectBo M pasHoo6pasvMe BUAOB >XMBOTHbIX 3aBUCAT OT
pacTUTeNbHON MacChl M TOXE YyBenuumBalTCA K 3KBaTopy. B necax
)KVMBOTHbIE pacCeneHbl B pa3finyHbIX fApycax. HawmBbicwel MNAOTHOCTM
XW3Hb fJOCTUraeT npu 60NbWIOM pasHoobpasun CTPOEHUS OpraHu3-
MOB, T. €. MpPU pasNN4YHOi MPUCNOCOOMEHHOCTU BUAOB K YC/OBUSIM
COBMECTHOr0O cyuiectBoBaHusi. [1o3aToMy Hambonbwaa MAOTHOCTb
XWU3HU Habnopgaetcad B GuoreoueHosax, rge BuAbl CBA3aHbl LEeMsamu
nuTaHuns. Llenn nuTaHua, nepennetascb, 06pasytoT CAOXKHYH CeTb
nepefayn XMMWYECKUX 3/IEMEHTOB W 3Heprum OT OfHOr0 3BeHa K
Apyromy. Mexay opraHusmMamu WAeT >XecTouvaillee COCTA3aHMe 3a
obnagaHue MNpOCTPAHCTBOM, MWLLeld, CBETOM, Kuciaopogom (c. 28).
bonbwoe BnMAHMEe Ha 6MoMaccy cyllM OKasbiBaeT 4enoBek. Mop ero
BO34e/iCTBMEM COKpaljaloTca naowagu, npousBogsaline 6Guomaccy.
310 TpebyeT pauMOHanbLHOrO WMCNOMb30BaHMA 3eMeflb U BOLOEMOB
ONA MPOMBILIAEHHBIX N CENIbCKOXO03AMCTBEHHBIX HYXA.

Bromacca nousbl. CBoe06pa3Hble 6MOreoLleHO3bl NMOYB MOKPbIBAOT
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MOYTK BCIO MOBEPXHOCTb cywu. loyBa He TONbKO cpeda, Heobxoau-
Mas ONA XU3HW pacTeHWid, HO U OMOreoLeHo3 C pasHoo6pasHbIMU
MeflbYallMMM XKUBbIMW OpraHuamMamu. [louysBa — pbIXblii MOBEPX-
HOCTHbI CNOM 3eMHOW KOpbl, U3MEHSEMbI/i aTMOC(epoii U OpraHus-
MaMy M NOCTOSAAHHO MONONHAeMblil OpraHuyeckumm octatkamu. O6pa-
30BaHWe XXMBOFO OPraHW4Yeckoro BellecTBa MNPOWCXOAMT Ha 3eMHOi
MOBEPXHOCTU; PasnoXeHUe OpraHNYecKMX BellecTB, UX MUHepanusa-
LUMA OCYLLeCTBNAKTCA rNaBHbIM 06pa3om B noyse. NMouysBa obpa3oBa-
nacb Moj BO3AeWCTBMEM OPraHW3MOB U (PU3NKO-XMMMYECKUX (haKTo-
poB. MOLWHOCTb NOYBbI HApsAAY C MOBEPXHOCTHOM 6Guomaccoil u nog
B/VAHWEM €e YBENMYMBAETCA OT MOJIIOCOB K 3KBATOpy. B ceBepHbIX
wmpotax 0coboe 3HayeHUWe WMeEeT MeperHoi, MOLHOCTb KOTOPOro
B NOA30/IUCTLIX MoyBax npumepHo 5—10 cm, a B 4YepHO3EMHbIX —
1—1,5 M. B pa3HbIx nouyBax CyLLeCTBYKT cBoeobpasHble BUOLEHO3bI.
Mx cocTaBnaOT KOPHU fepeBbeB, KyCTapHUKOB, TPaBAHWUCTbIX pacTe-
HWIA, pacnofioXXeHHble B MOYBE U B HUXEeXal X CNoaxX NoAnoyBbl
Apycamu. CKOMJEHWA HACEKOMbIX W WX JUYMHOK, AON6AWMX, poto-
WMX, CBEPNALWMX NOYBY, NPOM3BOAAT OrpoOMHYt0 paboTy. Mo Hab6nwo-
fgeHuio Y. [apBuHa, [OXAEBble YepBM, MPOMyCKas MOYBY 4epe3 Ku-
LEYHUK, BbIHOCAT €e Ha MOBEPXHOCTb, €XerogHo obpasys cron
TonuwwuHoi 0,5 cm, Maccoii 25 T Ha 1 ra.

MouyBa NAOTHO 3acefieHa XMBbIMW OpraHusmamu. Buomacca oj-
HUX [LOXAEBbIX YepBeli B CYM/IMHUCTbIX L04YBaxX AOCTMraeT 12 T Ha
1 ra, vam 2,5 maH. ocobeir. KonuuectBo 6GakTepwii B 1 r nousbl
N3MepsaeTca COTHAMW MWANWOHOB. Boga OT fOXAei, Talwunx CHeros
oboralyaeT ee KACMOPOAOM U PacTBOPSET MWUHepanbHble conn. YacTb
pacTBOPOB YAep>XMBaeTCcsa B NOYBE, YAaCTb BbIHOCUTCA B PPKM M OKeaH.
MouBa ucnapseT NOAHMMAIOLLYIOCA MO Kanunnspam rPyHTOBYHO BOAY.
MponcxoauT [BWXKEHWE pPacTBOPOB M BbliNajeHuWe COMEA B pasHbIX
MOYBEHHbIX FOPU30HTAX.

B nouse MpouMcXoanT W ra3oo6meH. Houblo Mpyu OXNaXAeHUW K
CXKaTMW Tra3oB B Hee MPOHMKAeT HEKOTOPOe KOMMYECTBO BO3AyXa.
Kucnopos BO3fyxa MOTM0OWAETCA XMBOTHbIMW W PACTEHUAMU U BXO-
OUT B COCTaB XMMWUYECKUX COeAVHEeHWi. MPOHMKLWNA B NOYBY C BO3-
OYXOM @30T ynaBnAuBaeTCH HEKOTOpbIMU 6GakTepusmu. [Hem npu
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HarpesaHWM MOYBbl BbLILENATCA rasbl: YrNEKUCAbIA, CEPOBOAOPOL,
ammunak. Bce npouecchl, npoucxogswiMe B Noyse, BXOAAT B KPYro-
BOPOT BeLLecTB Guochepsl.

HekoTopble BUAbl XO3AWCTBEHHOW AeATe/IbHOCTU 4YenoBeka (XMMU-
3almMa CenbCKOXO03AMCTBEHHOrO0 NPOM3BOACTBa, NepepaboTKa HediTe-
NPOAYKTOB W AP.) BbI3biBAOT MacCOBYK rubenb MOYBEHHbIX Opra-
HW3MOB, WrpalwLWmUx BaXHYK ponb B 6uoctepe. Heobxognmo 6Ge-
peXXHoe OTHOLUEHWe K MNOoYBe, paunoHanbHOe €ee MWCMOo/Mb30BaHMe U
3almTa OT 3arpA3HeHuns.

Buomacca MwupoBoro okeaHa. mapoctepa 3eman, uam MupoBsoii
oKeaH, 3aHumaeT 6ofiee 2/3 MnoBepxHOCTU nnaHeTbl. O6beM BOAbl B
Muposom okeaHe B 15 pa3 60/blue BO3BbILIAKLENACA HaL YPOBHEM
MOpS CyLUK.

Boga o6nagaeT 0COOGbIMM CBOWCTBAMW, BaXKHbIMW [ANS XXWU3HU
opraHu3mMoB. Ee BbICOKas TEMJ0EMKOCTb fienaeT 6osee paBHOMEPHOM
TemnepaTypy OKeaHOB W MOpeid, CMAr4yas KpaiHue M3MeHeHus Temne-
patypbl 3umoli M netom. TennonpoBoAgHOCTb BOAbl 6ofiblie Tenno-
npoBoAHOCTM BO3Ayxa B 20 pa3. OkeaH 3amep3aeT TOMbKO Y MOAH0-
COB, HO ¥ MOAO NbAOM CYLLECTBYIOT XXUBble OpPraHu3Mmbl.

Boga — xopowunii pacteBopuTens. B cocTaB BoAbl OKeaHa BXOAAT
MWHEepanbHble COMKM, CoAepXalne OKoNo 60 XMMUYECKUX 3/EeMEeH-
TOB. W, 4uTO 0COGEHHO BaXKHO [ANA XWU3HW PACTEHWA W XUBOTHbIX,
B Heil pacTBOpsAlOTCA MOCTynawuiMe W3 BO3JgyXa KUCIOpPO4 W yrie-
KUCNbIA ra3. BogHble >XWBOTHble TakKXe BbIAENAT MPU [blXaHUK
yrnekucnbliA ras, a BOZOPOCAM B Mpouecce ¢oTocMHTe3a obora-
WaT BOAY KUCNOPOAOM.

du3nyeckne CBOWCTBA N XMMMYECKUIA COCTAaB BOA OKeaHa BecbMa
MOCTOSHHBI M CO3JalT cpefy, 6naronpuaTHY0 Ana XusHu. ®oTo-
CUHTE3 BOAOPOCNe MPOMCXOAWT rnaBHbIM 06pa3soM B BEPXHEM C/Oe
Boabl — A0 100 m. lMoBepxHOCTb OKeaHa B 3TOW TOMLWLe 3amofiHEHa
MWKPOCKOMMYECKNMN OAHOKMNETOYHbIMW BOAOPOCAAMU, 06pasyrLmnmm
MUKPONAAHKTOH (rpey. «MNaaHKToC» — 6ayXgarowunit).

Ha okeaH npuxogmtcs okono 1/3 ¢oTocMHTE3a, NPOMCXOAALLEro
Ha Bceli mnaHeTe. Bogopocnn NOBEPXHOCTHOrO CNOSA OKeaHa — TpaHc-
(hopmaTopbl 3HEPrMM COMHEYHOTO W3Ny4YeHWs, NpeBpalialolleli ee B
3HEPrni0 XMMUYECKUX peakumii.

B nuTaHUM XMBOTHbLIX OKeaHa MPeuMyLLecTBEHHOe 3HaYeHue unmMe-
eT NNaHKTOH. Bogopocnamy 1 npocTeiwnMy MNUTAKOTCA BECMOHOrMe
paukn. PauykoB mnoejalwT cenbau u apyrue pblbol. Cenban ugyT B
MUY XWLWHbIM pbibaMm ¥ Yaiikam. WCKAUYMTEeNbHO MNAaHKTOHOM
nUTalTCA ycaTble KWTbI.

B okeaHe, KpoMe MAaHKTOHa M CBOGOAHOMNABAIOLLUX XUBOTHbIX,
MHOIO OPraHWM3mMOB, MPUKPENNEHHbIX KO AHY W MON3AKLWUX MO HeMy.
HaceneHue pgHa HOCWT Ha3BaHMe 6GeHToca (rpey. «BEHTOC» — rny-
OUHHbBIN).

B okeaHe HabnwogaloTCH CryweHWs OpraHM3MoB: MAHKTOHHOE,
npmbpexHoe, AoHHOe. K XXMBbIM CryweHWsM OTHOCATCH W KONOHMU
Kopannos, o6pasytouime pudbl 1M ocTpoBa. B OCHOBHOM B OKeaHe
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6uomacca paccesaHa. B rpomagHoli TOnwWe BoAbl MaBalT pPbibbI,
MOPCKME MAEKONuTalLue, Kanbmapsbl.

B okeaHe, 0COOEHHO Ha [He €ro, pacnpocTpaHeHbl 6akTepuw,
npespaLjatolL e opraHMYeckme oCcTaTKM B HEOPraHM4YecKue BellecTBa.
OTMeplUne OpraHU3Mbl Mef/IeHHO OCefjaloT Ha AHO OKeaHa. MHorue
M3 HUX MNOKPbITbl KPEMHEBbIMWU WM W3BECTKOBbIMU 060/104KamMK, a
TakXXe W3BeCTKOBbIMW pakoBUMHamu. Ha gHe okeaHa OHWM 06pasytoT
0ocafoyHble nopogbl. Tak, Ha MecTe mMops, NoKpbiBaswero 100 MAH.
net Hasag UeHTpanbHyto EBpony, HaxoAsT B 3eMie W3BECTHAKMU,
mMen. B HeM MOXHO paccMOTPeTb MMWKPOCKOMUYECKME PaKOBUHbI
LPEBHEWLNX XMUBOTHbIX (KOPHEHOXKW U Ap.).

B MwupoBom okeaHe XnBOW 6momaccbl B 1000 pa3 MeHblUe, Yem
Ha cywe. Mcnonb3oBaHWe 3HeprMy COMIHEYHOrO W3MyYeHUA Ha no-
waau okeaHa —0,04%, Ha cywe—o,1% OkeaH He Tak 6orar
XU3HbIO, KaK HefaBHO elle npeanonaranm

B HacToslee Bpems B psfge cTpaH pelaeTcs npobnema fobbiun
M3 OKeaHa MPecHOi BOAbl, MeTanjo0B ¥ 60see MOJHOr0 MCNONb30Ba-
HWUS €ro MULLEBbIX PECYPCOB C OXPaHON Haubosiee LEHHbIX XXUBOTHbIX.

Mmapocdepa OkKasbiBaeT MOLLHOE B/MAHUE Ha BClo 6uochepy. Cy-
TOYHbIE U Ce30HHble KOonebaHWA HarpeBaHWs MOBEPXHOCTM CyLIU U
OKeaHa BbI3blBAlOT UMUPKYNALUIO Tenna W Bnaru B aTmocdepe u
BAMAIOT Ha KAMMaT U KPYroBOpOTbl BeLLeCTB BO Bcell 6Guocdepe.

Jobblya He(hTn B MOpPsAX, NepeBO3Ka ee B TaHKepax W Apyrue sufpl
[esATeNbHOCTU 4YenoBeka NPUBOAAT K 3arpsi3HeHM0 MupoBOro okeaHa
N COKpalleHuto ero 6uomaccol. Heobxoanmo cobntogeHmne Mep OXpaHbl
BOA OT 3arpsi3HEeHMWIA.

BosaelictBMe 4enoBeka Ha 6GuMomaccy rVlaHeTbl. YenosedyecTsBo
npeAcTaBnseT coboil He6oMbWylo 6uomaccy B 6rnoctepe, HO OHO OKa-
3bIBAET Ha Hee rpaHAMO3HOEe BO3feicTBue. MacwTabbl LeATeNbHOCTH
yenoseyecTBa pacwupslTca  6narogapf  MOCTOSHHO — pacTylueit
YNCNEHHOCTU NI0AeNA, CTPEMUTENIbHOMY YCKOPEHWMIO HAY4YHO-TEXHMUYEC-
KOro BO3[eNCTBMA Ha MPUPOAHYIO cpegy.

B npouecce npupoAonoib30BaHUS YeN0BEYECTBO €XEerogHo nepe-
MellaeT Ha Hawein nnaHete 6onee 4 TpAH. T BelecTsBa, co3faeT
TbICAYN HOBbIX XUMWUYECKMX COeAMHEHWIA, GOMbLIMHCTBO W3 KOTOPbIX
He BK/IlOYaeTCA B KPYroBOPOT BELLECTB M B KOHEYHOM CyeTe Hakamau-
BaeTca B 6Ouocgepe, Bbi3biBas ee 3arpsAsHeHue. B pesynbTate npo-
MbILU/IEHHOW AeATeNbHOCTU NPOUCXOAMT 3arpsi3HeHWe MPUPOLHONA
cpefbl, COKpalieHWe YPOBHS COMHEYHOW pagvauun Hafg KpynHbIMu
reorpauuecknMy pernoHamu.

B passutumn 6uocepbl HacTynwun Takol Nepuof, Korga 4enoBek
LOMKEH MNNaHUpoBaTb CBOK XO3AWCTBEHHYHD [eATeNbHOCTb TaKWM
06pa3oM, 4TOOblI OHAa He Hapyllana CMOXKMBLUMECA B 3TOW TMIAHTCKOM
3KOCUCTEME 3aKOHOMEpPHOCTW, He cnoco6CcTBOBana COKpalieHuo 6uo-
Macchbl.

1. OxapakTepu3yiiTe 6uomaccy cywu. 2. UTo coctaBnseT 6buomaccy nouyBbI?
3. Kak pacnpegeneHa 6uomacca B MupoBom okeaHe? 4. Kakoe BAvsHME OKa-
3bIBaeT AeATeNbHOCTb YenoseyecTBa Ha 6Guomaccy 3emnun?
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30. KpyroBopoOT BellecTB 1 NpeBpaLleHns
aHeprnm B 6mocgepe

KpyroBopoT BeLLecTB. OCHOBHO  6M0M0rMYeCKNii  KpyrosopoT
BELLECTB, CO34aBLWMi Guochepy M OnNpesenstonin ee ycTOMYNBOCTb
M LenoCTHOCTb, CBA3AH C XW3HEAeATe/IbHOCTbIO BCeli 6uomacchl nna-
HETbl B LLE/IOM.

3eneHble pacTeHuMs, nornouwias cBeTOBY 3Hepruio ConHUa, CO3-
[alT U3 HEeOPraHM4YecKMX BeLLecTB OpraHuMyeckue BellecTBa — nep-
BUYHYIO MPOLYKLMIO AN >XMBOTHbIX, rpnbos, OakTepuii Bcein nna-
HeTbl. XXMBOTHble MpeBpalialdT MEePBUYHYI pacTUTE/IbHYK MNPOAYK-
LUMIO BO BTOPUYHYIO — XUBOTHYH. bakTepum u rpubbl paspywarwT
MEPBUYHYIO PACTUTENIbHYIO U BTOPUYHYH XWBOTHYH MPOAYKUMIO [0
MWHepanbHbIX BELLECTB.

OcHoBY 6OMOMOrMYeCcKOro KpyrosopoTa, 06ecrneynBaloLLero Xu3Hb
Ha 3emne, cocTaBnAlT 3Heprus ConHUa W XNOPOPUAN  3eNeHblX
pacTeHnil. Bce ocTanbHble KpPYroBOPOTbl CBA3aHbl C 6MONOrMYECKUM
M CnocobCTBYIOT emy .

Bo BcAakom 6MOreoueHo3e B3aMMOOTHOLLIEHUA MeXAY nonyns-
UMAMUN PasHbIX BUAOB OYEHb CMIOXHbI U MPOTUBOPEYNBbLI. XXUBOTHbIE
M pacTeHus CBA3aHbl LEnsiMU NUTaHUS ApYyr C APYroM W MOCTOSHHbLIM
06MEHOM BeLLeCTB C OKPY)Xalolieil HeXMBOW MNpMpoLoi (cBeT, BofAa,
Tenno, BO34yX, XMMUYECKNE 31eMEHTbI). TemM CaMbiM OHW BK/IHOYAKOT-
CS B KPYroBOPOTbI BelLecTB, MPONCXOAALLME B KaXA0M OMOreoueHose
n BO Bceli Guocepe.

B 6uocthepe BCe BpemMs COBepLUAITCA KPYrOBOPOTbl BOAblI M BCEX
3M1EMEHTOB, BXOAALWMX B COCTAaB >XMBbIX OpraHwamos. [lpouecc 3ToT
ONNTCA OECATKW MWIMOHOB NeT. «Ha 3eMHO MOBEPXHOCTU HET XWu-
MWUYECKO cunbl, 60nee NMOCTOAHHO AeNCTBYHOL e, a notomy u 6onee
MOTYLLEeCTBEHHOW MO CBOMM KOHEYHbIM MOCNeACTBUAM, YeM >KWBble
OpraHu3mbl, B3ATble B LenoM» (BepHafgckuii).

B KpyrosopoTe BelecTB >KMBOe BelecTBo, WiM 6uomacca,
BbINONMHAET 6GMOreoxnMuyeckne (QyHKUUKU: ra3oBYH0, KOHLEHTPALMWOH-
HYI0, OKUCNNTENbHO-BOCCTAHOBUTE/NBbHYIO U BUOXMMUYECKYHO.

[a30Bas (PYHKUMA OCYLLECTBAAETCA 3efeHbIMU PacTEHUAMMU, KO-
TOopble B npouecce (OTOCMHTE3a BbIAENAT KWUCNOPOL, a Takxe
pacTeHUAMU W XXWBOTHbIMMW, KOTOPblE MPW AbIXaHWW BbILENAIOT yrie-
KUCAbI/ ra3, MHOrMMKU 6GakTepusiMu, BOCCTaHaB/MMBalOLWMMU a30T,
CepoBoOAOpoOS U Ap.

KOoHUeHTpaunoHHas (yHKLUA NPOABAAETCA B «3aXBaTe» >XWBbIM
BELLLECTBOM XWMUYECKMX 3NeMEHTOB (BOAOPOAA, Yrnepoga, asoTa,
Kucnopoga, Hatpus, wMapraHua, MarHus, anomuHus, gocgopa,
KPEMHUWA, Kanusd, KanbLWs, Cepbl, Xefiesa) W HakoMAeHWW OTAenNb-
HbIMW BUAaMW Mofa, pagusa u ap.

OKUCIUTENbHO-BOCCTAHOBUTENbHAA  (DYHKLMSA  MposABAseTcs B
OKWCMEHNW BeLLecTB C MOMOLLbIO OPraHM3mMoB B NO4YBax W rugpocgepe
c obpa3oBaHMeEM COMed, OKCMAOB W APYTMX COeLVWHEHWUI, B BOCCTAHOB-
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neHun BelecTB (CepoBOJOPOS, CepHOe Xene3o un Ap.). B pesynbTaTe
AeaTenbHOCTU 6GaKTepuit B 3eMHOI Kope 06pa3oBanncCb OTNOXEHUS
N3BECTHSAKOB, OOKCMTOB, pyAbl U Ap.

Brnoxnmuuyeckad (yHKUMA CBfi3aHa: C MWTAHWEM, AbIXaHUEM W
Pa3sMHOXEHUEM; C pa3pyLIEHWEM W THWEHMEM OTMEPLUMX OpPraHus-
MOB. Bce 3T hyHKUMM NPOABASAOTCA B BMOreHHON MUrpaLum aToMoB.

Ocoboe MecTo 3aHMMaeT (YHKUWUA 4YENOBEYECKOW AesSTENbHOCTM
M CO3[aHHbIi el KPYyroBOpPOT BbIAENAEMbIX W MNOr/10WaeMbiX MpPO-
MbILUNIEHHOCTHH XUMWYECKNX 3M1EMEHTOB.

bvoreHHaa murpaupis aroMmoB. B 6uocthepe coBepliaeTcs no-
CTOSIHHbI/i KPYrOoBOPOT aKTUBHbIX 3/1EMEHTOB, Mepexoawnx u3 opra-
HM3Ma B OpraHusM, B HEXWBYK NPUPOAY W CHOBA B OpraHusm. 3710
6uoreHHas murpauus, oTauyarowascs 0T MPOMCXOAAWKMX Ha 3emie
(hM3NKO-XMMNYECKUX MNepeMeLeHnii B BOAHOW cpede (pacTBopeHue
3/1EMEHTOB, MepeABMKEHMNE PacTBOPOB B MOYBEHHbIX, TPYHTOBLIX U
NMOBEPXHOCTHbLIX BOAax) W atmochepe (nepedBu>KeHUe razoobpasHbIxX
COEAMHEHUA W napoB BOAbl). ONEeMeHTbl, OCBOOOXAEHHbIE MUKPO-
opraHusMamu npu THUEHWW, MOCTynas B MO4YBY W aTMoOC(epy, CHOBa
BK/IOYAKOTCA B KPYroBOPOT BeLiecTB 6Guocepbl, 3aXBaTbiBAlOTCA XU-
BbIMW OpraHusMamu.

B KpyroBopoTe BeL,eCcTB 6Guoctepbl B COCTaB >XMBbIX OpPraHus-
MOB BXOAAT OAHM W Te XKe 3nemMeHTbl (yrnepoj, asoT, BOAOPOL,

ATtmochepHasn
mkcaums BynHaHblI
Brionornyeckas
CuHTesl dmkcaLs MpoMBbILLEHHas
6enHoB
hunHcauma_
AnHntpocn €HbKOBblE -  T(OMHCUPYIOLLIK»
vipytoLimne GakTepun Ba  »pun
aKTepun ., C e-3eneHble
OTX0/bl >KMBOTHbIX
|.MepTBbIe OpraH T

45. KpyrosopoT a3oTa B npupogje.
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Kucnopod, cepa). W3 HeXxusoW npupoabl OHW MEPEXOoiaT B COCTaB
pacTeHWin, U3 pacTeHWin — B >XMBOTHbIX W 4YefioBeKa. ATOMbI nepe-
XO4AT M3 opraHM3Ma B OpraHumsM W YAepXMUBAlTCA B KPYre >XU3HU
COTHM MU/IIMOHOB NET, 4YTO MNOATBEPXAAatOT NOcnefHWe faHHble 06
nsotonax. B cocTaB opraHMYecKMX COEAMHEHWIA BXOAAT OMNpefesneH-
Hble M30TONbLlI 31eMEeHTOB. M3 Tpex wu3otonosB Bogopoga ‘H, 2H, 3H
aKTMBHbIM 6GyfeT nepBblid, BCTyMalOWMili B peakuuio B s pa3 bbicTpee,
4yem BTOpPON. B npupoge cyuiecTsyloT Tpu m3otona kucnopoga: O,
170, 180. Kwucnopog :€0, Hanbonee nerkuin, BXogUT B COCTaB BOAbI U
yyacTByeT B (hoTOCUHTe3e. WM3BECTHO, 4YTO B COCTAB OPraHUYecKuUx
BelecTs BXoauT 12:C, TOrga Kak B HeopraHuMyeckux npoueccax
yyacteyeT 13C.

[ns 6uoreHHoli murpauum xapakTepHO HAKOMJIEHUE XUMUYECKUX
3/1EMEHTOB B XWBbIX OpraHMsMax, a TakXe WX 0CBOOOX[AeHue B
pesynbTaTte pasfioKeHWA MepTBbIX OpraHusMoB. B kaxpgom 6uoreo-
LLeHO3e MOXHO Habnwgatb 6MONOrMYecKnii KpyroBopoT 3M1EMEHTOB —
aKKyMynauuioo u  MuHepanusaumio ux. O6pa3oBaHue >XWBOro Be-
wecTsa npeobnagaeT Hag MuHepanusaumeid Ha MOBEPXHOCTU CyLWU U
B BEPXHMX FOPU30OHTAX MOPS MpWU HanUuMu 3eneHblX pacTeHwmii. Pac-
TUTENbHbIA MOKPOB 3€MHOr0 Llapa W3BfeKaeT Yrnepoj M3 yrnekuc-
noro rasa artmocdepbl ¥ rugpocdepsl. MuHepanusauma npeobna-
faeT B noyse UM B rnybuHax mopsa. PacceneHue, nepeaBuxeHue
opraHu3moB (6akTepwuii, cnop, CEMsH, HAaCEeKOMbIX, NTWL, pbi6 u 4p.)
CNoCO6CTBYIOT MuUrpauuyM atomoB. [1epeHOC XMMUYECKUX 3N1EMEHTOB
NMPOW3BOANTCA [LANbHUMW MUTPaUUAMU NTUL, Pbl6 W HACEKOMbIX.
CnoXHas LUenb B3aMMOOTHOLUEHWI PacTeHUI W HXXMBOTHbIX, MNepe-
Jalowmnx Apyr Apyry Heo6xofuMble ANA XXU3HW 3NeMeHTbl, BUAHA BO
Bcex 6uoreoueHosax (cm. § 25).

BuoreHHas murpauus BbI3biBAETCA TPEMSA MPOLECCAMU XKU3HMU:
06MeHOM BeLlecTB B OpraHusMax, POCTOM W Pa3MHOXEHUEM UX.

PasnunuyaloT fBa pofa OWMOreHHolM Murpauum aToMOB: MNepBbIi
NPOM3BOAAT MWKPOOPraHW3Mbl W BTOPOW — MHOTOK/IETOUHbIE Opra-
HU3Mbl. Mwurpaums aToMOB MNepBOro pofa MpeBblWaeT MUrpayuto
BTOpOro. YenoBeyecTBo 0BMafen0 MUrpaLmeinl aToMoB TPETLErO PoAa,
naywiein noj BAMSHWMEM €ro LeATesbHOCTU.

Ponb MMKPOOP aHM3MOB B KPYrOBOPOTE BELLIECTB. PacnpocTpa-
HEHHOCTb MMWKPOOpPraHu3MoB B aTtMmocdepe, nutochepe, rugpocgepe,
ObICTPOTA WX Pa3MHOXEHUA W XXU3HeLeATeNbHOCTb, BAUSAKOLWME Ha
KpYyroBopoT BELWEeCTB, WrpalT KoJioccalbHY0 ponb B 6Guochgepe.

Cnopbl HEKOTOPbLIX GaKTepuii COXPaHAKT XM3HECMOCOOGHOCTL MpK
Temnepatype — 253°C.  ManeHbkne W JfIerkMe  MUKPOOPraHuU3Mbl
M Cropbl 3aHOCATCA 3a npefenbl Tponocgepbl. PacnpocTpaHeHwue
6akTepuii 06yCnoBMEHO OLICTPOTON MX pa3MHOXeHusd. B 1 r 6akTe-
puii cBbiwe 600 mnpg. ocobeid. MoTOMCTBO Of4HON 6GakTepuu npu
HaIMYnMN NUTaTeNbHbIX BewwecTB U 6ecnpenaTCTBEHHOM Pa3MHOXEHUK
3a 5 cyTok 3anonHuno 6bl MupoBoii OkeaH. MwuKpoopraHuambl B
cuny CcBOel CnocoB6HOCTU K BbICTPOMY pasMHOXEHMIO 06/n1afaloT rpo-
MafjHOli reHeTMYeCKON M3MEHYMBOCTBIO U NPUCMOCO6AAEMOCTHIO.
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Mo poAy NMUTAHMA U UCMONb30BAHWUA 3HEPTUM pa3nyarT Crefylo-
Wne 6aKTEPUMN: XEMOCUHTE3UPYIOLLME, UCNOMb3YIOLLNE IHEPTUIO XUMK-
YECKUX coefuHeHnin (kenesobakTepuu, cepobakTepuu, asoTobakTe-
pun n 4p.); 6akTepun-canponThl, NULLEl KOTOPbIX CMyXaT OpraHu-
yeckue BewecTBa (MOMOYHOKUC/bIE, MACASAHOKMUCbIE, YKCYCHOKWUC-
Nble, THUNOCTHbIE W Ap.); 6akTepun-napasuThbl, NUTalOLWMECH 3a CYeT
XUBbIX OpraHu3sMoB (60/1e3HETBOPHbIe — Ty6epKy/iesa, YyMmbl, XO-
nepbl, TUa 1 Ap.). Y3Kag «cneyuanusauusa» >XusHefeAaTeNbHOCTU
6akTepuii NMpUBOAUT K CMeHe OAHWX GakTepuii gpyrumu. Hanpumep,
npyv MOMIOYHOKMCIOM GPOXeHUW BHavane B MOMOKE B BOMbLIOM KOMM-
4ecTBE MPUCYTCTBYIOT FHWU/OCTHblE U MacNSAHOKUCAble 6akTepmu; 3a-
TEM MO Mepe HAaKOMJeHWS MOMOYHOW KMUCAOTbl OHU MOrnbatT, He Bbl-
Lep>XunBas BbICOKOW KUCMOTHOCTM, W HA CMEHY WM MpPUXOAAT MO-
NOYHOKKCNble 6akTepuu. HO 3aTeM M OHW, OKMCNIAA caxap, normbatoT
B CO3[aHHON WMW cpefe MOJIOYHOW KUCAOTbl. B mouyBe FHUAOCTHbIE
6aKTepun pasnararlT OpraHWYeckme ocTaTKW, BblfeNndas aMMUaK, Ko-
TOpbI Apyrue 6akTepuy npeBpalialT B a30TUCTYH0, a 3aTem B a3oT-
HYI0 KUC/IOTY.

Hapsgy c HakonneHweMm B NoYBe COeAMHEHWI a3oTa HUTPUPULN-
pylowmmn (aspobHbIMKU) W ApYyruMn 6akTepusamMu B Heli MPOUCXOAUT
W obpaTHbIli npouecc BblAeNeHUs asoTa ,B BO3AYX AeHUTpuduUun-
pyrlowmMm (aHaapobHbiMK) 6bakTepuamu 45

J1. MacTep HasBan OGaKTEPUU «BENUKMMMU MOTUMbLIUKAMK MPU-
pofbl». EXXEMWHYTHO yMUPAOT MUAANOHbI OPraHn3MoB. PasfnoxeHue
NPy THUEHUW MePTBbIX Ten PACTEHWI W XUBOTHbIX — BenvaiLlmnii
npouecc B 6uocgepe, BHOBb NpPeBpaLLaloLLnii CNOXHbIE OpraHuyeckue
COEAUHEHNA B MUHepanbHble. Mpy THUEHWM BblgenseTcs B aTmocgepy
6onblIOe KOMMYECTBO YI/IEKMCNOro rasa u sofopofa. Ecnu 3eneHbie
pacTeHus ABAAKOTCA NPOM3BOAUTENAMMW OPraHUYecKoro BeLLecTBa,
XUBOTHble — €ro noTpebuTensimm, T0 MUKPOOPraHuW3Mbl B OCHOBHOM
ero paspywurtenamu. MuKpoopraHusmbl MpuUHMMaKOT 60/bLIOE yyac-
TME B TFeOXMMWYECKUX Mpoueccax W KpPyrosoporax BelwecTs B 6uo-
cpepe 45, a TakXXe U B BblBOfe BellecTB U3 KPyrosopota W OTK/a-
OblBaHUMN 3anexeli UX B 3eMHON Kope.

Buocthepa M npeBpalleHne 3Heprun. XXnBoe BELECTBO 3eMau
e TONbKO 3aBWCWUT OT YCNOBWIA XXWM3HW, HO M CamMO OXBaTblBaeT U
nepecTtpaMBaeT BCe XMMWYeCKue npoueccbl 6uochepbl, B KOTOPOi
OIHOBPEMEHHO MPOUCXOAAT MOCTYMAEHWe W NoTepsa 3Heprun. dHepre-
TUyeckmii 6anaHc 3emauM cnaraetcs M3 Pas3MUHbIX UCTOYHMKOB.
[NaBHelwne W3 HUX — COMHeYHas W pajumoakTUBHas aHeprus. B
Xofe 3BofouMM 3eMAM pafMoaKTUBHOE BelecTBO pacnafjanocb K
3 MApA. NeT Hasaf pagvoakTUBHOW TennoTbl 6bi0 B 18 pa3 6onblue.
Tenno nyyeid ConHua, najatoliee Ha 3emio, Tenepb 3HAYMTENBHO
NPeBOCXOAMT BHYTPEHHIOK TenaoTy OT pajguoakTMBHOMO pacnaja.

[NaBHeWLWY0 poNb B JXW3HM Ha 3emie WUrpaeT HenpepbIBHO
noctynawowmii  notok aHeprum ConHua:  10,5% Ko k[x/rog
(2,5- 100 kkan/rop), 42% sHeprum ConHua oTpaxaeTca 3emneli B
MUPOBOE MPOCTPaHCTBO, 58% mnornowaeTcad atMoc(epoir M MNOYBONA.
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M3 aTtoro konuyectBa 3emnein nsnydaetca 6onee 20%, a 10% pac-
X04yeTcs Ha ucnapeHuWe BOAbl C MNOBEPXHOCTM MIApOBOro OKeaHa.
Magatowas Ha 3eM/K0 COJIHEYHAS 3HEPrus akKymynupyetcsa 3efe-
HbIMW PACTEHUAMM W NOCTYNaeT C HAMW B [pyrue OpPraHu3Mmbl.
3eneHble pacTeHMs 3eMHOro wapa o6pasyloT B o4 OKOMO
100 MAPA. T OpPraHMYecKux BELLECTB, COAepXawnX OKOMO 1,8 - 1018
kKO (45- 10 «kkan) 3Hepruu. [lpyM 3TOM OHWU MOrNOWAKT OKO-
no 1,7- 10s T yrnekucnoro rasa, BbligensaoT okono 11,5- 10 71
Kucnopoga un ucnapatot 1,6- 103 T BoAbl. COMHUE, ero cBeTOBble Ny-
YN — UCTOUYHWUK 3HEpPrMm Ha 3emne, KoTopas TpaHchopmupyeTcs B
npouecce (OTOCUMHTE3a pacTeHUsMM, 00pasyloLUMU OpraHuyeckue
BellecTBa M ocBoboxgawowumu kucnopoq. O6pasoBaHue OpraHu-
UECKUX BELLeCTB — 3HAOTEPMUYECKMIA MPOLECC, OKWCNeHWe UX —
3K30TepMuyeckmnini. Hapagy ¢ OTOCHHTE30M B 3efleHbIX pacTeHUAX Ha
3emne npoucxogMT MNOYTM paBHOe eMy N0 MacwTaby OKucneHue
OpraHMYyeckUx BELLECTB B MPOLECCE AbIXaHUSA, GPOXKEHUA U THUEHUS
C BblAeneHVeM TennoTbl, BOAbl W YrNeKWCNOro rasa. YacTUyHO aHep-
rms ConHua KOHCepBMpOBanacb B 3eMHOM KOpe B OCTaTKax opra-
HM3MOB: KaMEHHOM Yyrne, HedTu, canponene (une) un Topde.
3Heprus nsnyyeHna ConHua Bo30OyXgaeT Ha 3emsie rpaHAUO3HbIe
no CBOMM MacluTabam KaMMaTU4eckume, reofiormyeckme u 6uonoru-
yeckue npouecchl. Moa BAusHMEM 6uockepbl oHa npeobpasyerca B
pasfnyHbie (HOPMbl 3HEPruu, Bbi3blBaKOLLME OFPOMHbIE MO pasmepam
M CKOpPOCTM TMpeBpalieHus, MUrpauum u KpyroBopoTbl BELLECTB,
yBeNNYeHe 1 pacnpocTpaHeHe 6uomaccsl. I'paHANO3HOCTb U B3aUMO-
CBA3aHHOCTb KPYyroBopoTa BelecTB Ha MnaHeTe 3emna O4yeBUfHA
n3 cnegyrolwero pacuyeta. be3 (oTocuHTe3a pacTeHWid B TeuyeHue
100 JIET COJEPXAaHWe YINIeKUCnoro rasa B BO3J4yXe 3HauYMTENbHO
yBeNNUYMAoCh Obl, YTO NpuBeNno 6bl K rnbenn nogeid M XUBOTHbIX.
B 6uocthepe B TeuyeHwe 6Gonee 2 mMApA. NeT MAYT M3MEHEHWS.
paHuubl 6uockepbl pacwnMpsalOTCd, NPOHWKas B HOBble, paHee 6es3-
XWU3HEeHHble 06nacTu nnaHeTbl. Buocepa oxBaTbiBaeT BeCb 3eMHON
wap. B Hee BXOAAT BCe pas/fMyHble 3IKOCUCTEMbI (6MOreoLeHO3bI).
buocthepa — rpaHamno3Has cUCTEMa BCEr0 >KMBOrO BellecTBa U
KPYroBopoTOB XMMWUYECKUX 3NEMEHTOB Ha 3em/e, HO cucTemMa OTKpbI-
Tas, Tak KaKk B Hee W3BHE MOCTOSHHO BAWBAETCHA MOTOK CONMHEYHON
3Hepruu.

1. HauepTute no Bbi6Opy Cxemy KpyroBopota B 6uoctepe: HD, CO02 wam
02 nonb3ysacb YYe6HUKOM Xumuu. 2. Kak NpouCXOAWT 6GMOreHHas Mmwurpauyus
aTomoB B 6uochepe? 3. PacckaxuTe 0 MOCTynneHWU 3Heprum B 6Guochepy.
4. Kakoe 3HayeHue MMeeT KpYroBopoT BeLLEeCTB A5 CyLLecTBOBaHUU Guochepbl?
5. KaKkylo ponb B KpyrosopoTe BelleCcTB W WCMOJ/Ib30BaHUW 3HEPrUmM COJSHEY-
HOr0 W3NYYeHWUs UrpalT pacTeHUs, XXUBOTHbIE, MUKPOOPraHU3Mbl?






naesa VI
OCHOBbI LTOMOrNN

31. Kneto4dHasa Tteopus

Linnotorns — Hayka 0 K/eTKe. Hayka O K/eTKe Ha3blBaeTcs Lu-
Tonorneii (rpey. «UMTOC» — KNeTKa, «N0roc» — Hayka). [peamet
LUMTONOTUN — KNETKM MHOTOKNETOYHbIX XUBOTHbLIX U pacTeHWii, a Tak-
Xe OfHOKNEeTOUYHbIX OPraHM3MOB, K YUCNY KOTOPbIX OTHOCATCA OakTe-
pun, npocTeiiline 1 OQHOKNETOUYHbIE Bogopocnun. Liutonorusa msyvaer
CTPOEHME W XMMMWYECKUI COCTaB KNETOK, (YHKLWUN BHYTPUKNETOUHbIX
CTPYKTYP, (PYHKLMU KNEeTOK B OpraHn3Me >XWMBOTHbIX W PacTeHWN,
pasMHOXEHWE U pasBUTUE KNETOK, MPUCMOCO6NEHNsA KNeTOK K Yycno-
BUAM  OKpyXawwei cpegbl. COBpeMeHHas  LMTONOrMA — Hayka
KomnnekcHas. OHa MMeeT camble TeCHble CBA3M C Apyrumu 6uono-
FMYECKUMWN HayKamu, Harnpumep ¢ 60TaHMKOM, 300M10ruei, (u3nono-
rveii, yueHuem 06 3BONIOLMM OPraHMYeCcKOro Mupa, a Takxe c Mone-
KynsapHOi 6uonorveii, xumuen, GU3NKOR, MaTeMaTUKOW.

Liutonorna — ofHa w3 OTHOCWUTENbHO MOJMIOALIX OWOMOrNYECKUX
HayK, ee Bo3pacTt okono 100 net. Bo3pacT ke TepMuHa «KneTka»
HacuuTbiBaeT cBbilwe 300 net. BrnepBbl®Ha3BaHWe «K/eTKa» B cepean-
He XVII B. npumeHun Pobept Fyk 46 . PaccmatpuBasi TOHKWIA
cpes Mpo6KM C MOMOLLbIO CKOHCTPYMPOBAHHOIO MM MUKPOCKONA,
l'yk yBugen, 4to npobka COCTOUT W3 AYEEK — K/eTOK.

Mocne pa6oT Pob6epta 'yka MMKPOCKON CTan LIMPOKO Mpume-
HATbCA [ANA HAY4YHbIX WCCNefoBaHUA B 6Guonornu. bBblanv OTKPbITHI
OflHOK/NeTouYHble opraHnambl (AHTOH JleBeHryk, 1680); KneTku 6bian
06Hapy>XeHbl B COCTaBe TKaHeil MHOMMX >XWBOTHbIX W PACTEHUIA.

KnetouHasa Teopusa. B cepeguHe XIX cTOoNnetmd Ha OCHOBE YxKe
MHOTOYMCNIEHHBbIX 3HaHWIA 0 kneTke T. LBaHH cthopmynupoBan kne-
TOYHyto Teoputo (1838). OH 0606WMN UMEBLLUMECH 3HAHUSA O KIETKe
M nokasaf, 4YTO KfieTKa NpefcTasBnseT OCHOBHYH eAUHULY CTPOeHUs
BCEX XXMBbIX OPraHn3MOoB, YTO K/METKM XWMBOTHbIX U PAacTEHWIA CXOAHbI
Mo CBOEMY CTPOEHMIO. 3TV MONOXKEHUA SBUAUCL BaXHEALIWMW [OKa-
3aTenbCTBaMU E€4MHCTBA MPOUCXOXAEHUA BCEX XXMBbIX OPraHn3Mos,
e[iMHCTBA BCEro opraHuyeckoro mwupa. T. LLBaHH BHec B Hayky
NpaBW/ibHOE NOHMMAaHWE K/EeTKW KaK CaMOCTOATEeNIbHOM efMHULbI XU3-
HW, HavMeHblUel eAVHULbl YXWBOTO: BHE KMNETKU HET >KWU3HW.

KneToyHas Teopma — O0fHO M3 Bblgarowmxca 0606LeHnA 6uono-

ABoliHasa cTpykTypa OHK (o6bemMHas cxema).
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46. PucyHok P. Tyka. Cpe3 nNpo6Ku ¢ siueikaMu— «KeTKamMu».

rMM NpoLIOro CTONeTWS, AaBluee OCHOBY AfiA MaTepnanmcTMyeckoro
nogxofa K MOHUMAHUIO >XW3HW, K PacKpbITUIO 3BOJIOLMOHHBLIX CBf-
3eli  Mexpay opraHusmamu. KeTOUHYK TeOpuK BbICOKO OLEeHWN
®. OHrenbc, CpaBHWB €e TOAB/IeHWe C OTKPbITUEM 3aKOHa Co-
XpaHeHus aHeprum un yyenmem Y. JapsuHa 06 3BofoUUN opraHuyec-
KOro mwupa.

KnetouHasa Teopus nofnyuuna panbHeiillee pa3BuTMe B Tpygax
YUeHbIX BTOPOW MOMOBMHbI NPOLUIOF0 CTONETUA. BbiI0 OTKPbLITO Aene-
HVe K/eTOK M CHOPMYNMPOBAHO MOMOXEHWE O TOM, YTO Kaxkjas Ho-
Bas K/ieTKa MPOUCXOAUT OT TaKOM XXe WCXOAHOW KNeTku nyTem ee
penenna (Pygonbd Bwuxpos, 1858). Akagemuk Poccuiickoii Akage-
MU Hayk Kapn Bap oTkpbin AWLEKNeTKY MAEKONUTALWNX U YyCTaHo-
BWJ/, YTO BCE MHOTOKNETOYHble OpPraHU3Mbl Ha4YMHAKOT CBOE pa3BUTUe
M3 OfHOI KNEeTKM W 3TOM KNeTKo sBnseTcs 3urota. OTKpbiTUE
K. Bapa nokasano, 4TO K/ieTKa — He TO/IbKO eAuHuULa CTPOeHUs, HO
M efMHMLA pPa3BUTUA BCEX XMWBbIX OPraHW3moB.

M3yueHne XUMWUYECKON opraHm3aLum KNeTKu MpuBeno K BbiBOAY,
YTO MMEHHO XMMWYECKMEe MPOLECCHI N1EXAT B OCHOBE €e XW3HU, 4TO
KNeTKn BCEX OPraHM3MOB CXOAHbI MO XWMWYECKOMY COCTaBY, Y HUX
OfLHOTWUMHO MNPOTEKAT OCHOBHbLIE Npoueccbl 06MeHa BewecTs. [aH-
Hble 0O CXOACTBE XMMWYECKOrO cOCTaBa K/ETOK elie pas noATBepauu
€AMHCTBO BCEr0 OpPraHW4yeckoro Mupa.

KnetouHas Teopus coxpaHuna CBOE 3HAaYeHME U B HacTosLiee
BpemMa. OHa Oblna HeO4HOKPaTHO MpoBepeHa W AOMOMHEHA MHOro-
YUCNEHHbIMW  MaTepuanaMm 0 CTPOeHUN, GYHKUUAX, XUMUYECKOM
COCTaBe, PasMHOXEHUW W pa3BUTUM K/eTOK pasHoo6pasHbiX opra-
HWU3MOB.

CoBpeMeHHas KeTouyHas Teopus BK/KOYaeT Crefyolme Mnono-
XeHus:

KNeTKa — OCHOBHas efMHMLA CTPOEHUA U Pa3BUTUA BCEX >KMBbIX
OpraHM3mMoB, HaMMeHbluas efMHMLA XUBOTO;

KNeTKN BCeX OfHOK/METOYHbIX W MHOFOKMETOUYHbIX OpraHU3MoB
CXOfHbl (FOMOMOTMYHbI) MO CBOEMY CTPOEHWIO, XMMUYECKOMY COCTaBy,
OCHOBHbIM MNPOSABNEHUAM XU3HELEATENbHOCTU W O6MeHy BeLLecTs;

pasMHOXeHUe KNeTOK MPOUCXOAWUT MyTEM WX LeneHus, u Kaxpjas



KnetouHaa Tteopusa 125

HOBas KjieTka o06pasyeTcs B pe3y/nbTaTe AefleHWs UCXofHol (maTe-
PUHCKOI) KNeTKu;

B C/I0XHbIX MHOTOKNETOUYHbLIX OpraHu3mMax KneTKu cneuunannsnpo-
BaHbl MO BbIMOMHAEMON UMM (YHKLMM U 06pasytoT TKaHW; U3 TKaHel
COCTOAT OpraHbl, KOTOPble TECHO CBA3aHbl MeXAY CO60W 1 MOogYMHEHDI
HEPBHbIM U TYMOPabHbIM CUCTEMAM PErynsuuu.

WccnenoBaHnsa KNeTKU MMEKT 60/blioe 3HauyeHWe Ans pasragku
3aboneBaHnii. VIMEHHO B K/eTKax HauMHAKT pa3BMBaTbCS MaToNONM-
UECKMe W3MEHEHWs, MpPUBOASLLME K BO3HWKHOBEHWIO 3a60neBaHuUiA.
UTo6bl MNOHATbL PONb KNETOK B pasBUTMM 3aboneBaHuii, npusegem
HECKO/IbKO npumepoB. OAHO U3 Cepbe3HbiX 3a60neBaHU YenoBeka —
caxapHblii gunabeT. lMpuunHa 3Toro 3a60neBaHMs — HefOCTaTOYHas
[eATeNbHOCTb FPYNnbl KNETOK MOAXEeNy[ouHOW Xenesbl, BblpabaThl-
BalOLMX FOPMOH WHCY/MH, KOTOPbIA y4yacTBYeT B perynaumm caxap-
HOro 0o6MeHa opraHu3Ma. 3/10Ka4eCTBEHHbIE N3MEHEHUS, MPUBOASLLNE
K pasBUTWIO PaKOBbIX OMyXOJfieil, BO3HWKAIOT TaKXe Ha YpPOBHE Ke-
TOK. B036yanTenn KOKLMUAM03a — OMacHOro 3a60/eBaHMs KPOJIMKOB,
Kyp, Tycell v yTOK — napasuThyeckue npocTeiiline — KOKUWAWUM Mpo-
HUKAIOT B K/METKU KULIEYHOFO 3MUTENUS W MEYeHW, pacTyT M pasmMHO-
alTCA B HUX, MOMHOCTbIO HapywalT 06MeH BeUWeCTB, a 3aTeM
paspyLlarT 3TN KNETKU. Y 60/bHbIX KOKLMWANO30M XXUBOTHbLIX CUNLHO
HapylwlaeTcs 4eaTeNbHOCTb NULLEBAPUTENIbHOW CUCTEMbI M MPU OTCYT-
CTBMW Ne4YeHNs XUBOTHble MorubatoT. BOT noyemy M3yyeHue cTpoe-

47. CoBpeMeHHble CBeTOBOI (cnesBa) W 3/IEKTPOHHBIV (CrnpaBa) MUKPOCKOMbI.
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HWSA, XMMWYEeCKOro coctaBa, O6MeHa BelecTB M BCEX MPOABEHUN
XU3HEe[eATeNbHOCTM K/NEeTOK HeobXO4MMO He TONbKO B 6uonoruun, Ho
TakXXe B MefULWHe W BeTepuHapuu

N3ydeHne Knetok pa3HOOOpasHbIX OAHOKMETOYHbIX WM MHOrOKne-
TOYHbIX OPraHM3MOB C MOMOLLLIO CBETOOMTUYECKOrO W 3/MEKTPOHHOIO
MUKpOCKOMoB 47b nokasano, YTO MO CBOEMY CTPOEHMIO OHW pasje-
naTca Ha gse rpynnbl. OAHY Trpynny COCTaBAAT GakTepum wu
CWHe-3eNeHble BOAopocAnM 48 . OTW opraHu3mbl MMeloT Hauboree
MPOCTOE CTPOeHMEe KNeTOK. VX HasblBalOT AO0AAepHbIMK (NPOKaApPUOT K-
YyeckuMu), TakK KakK Yy HUX HeT odopmieHHoro agpa (rpey. «ka-
PUOH» — A4P0) U HET MHOTMX CTPYKTYp, KOTOpble Ha3biBalOT opra-
Hougamu. [pyryio rpynny COCTaBfAOT BCe OCTajibHble OpraHu3Mbl:
OT O[HOK/ETOUYHbIX 3efIeHbIX BOAOPOCAEl W MPOCTEMLNX A0 BbICLLIMX
LiBETKOBbIX pacTeHWii, MIEKONUTalOWMX, B TOM 4YWCAe W YenoBeka.
OHM UMeOT CNOXHO YCTPOEHHbIE KNETKW, KOTOpble Ha3biBalOT A4ep-
HbIMU (3yKapuOTUYECKUMU). DTN KIETKM UMEIT A4PO WU OpraHoufbl,
BbINOMHAKOLWME crieunduryueckme pyHkunm 48

Ocobyto, HeknetouyHyo (OopMy XU3HW COCTABMAAKT BUPYCbl, U3Y-
YeHMeM KOTOPbIX 3aHWMAEeTCs BUPYCONOTUS.

9 1 Yto usyvaet uyutonorna? 2. Korga n kem 6blna cosfaHa KnetoyHas Teopus?
3. PackpoiiTe OCHOBHble MONOXEHWS KNETOYHON Teopuw.

HneTtHa anutenusa
Mbllwe4yHas
HNeTHa

NHpUHHaA

(AvuyenneTHa)_
NArywHun
EaHTepI/IVIZ HOHHW, HUWe4YHaH Ame6a
nanoyka, cnupunnbl co
XKrytmmamMmm Ha KOoHuax
SpuTpoLUTHI
yenoseHa
WHpyso [/ IVV
pna-Ty-
thenbka | yarV
r Y /% (| HepBHasn NelHounTbI y: y
'
A" 1 \ I Hema YerioBeHa y*/1
7/rn A n  cetyatHu “ dBrneHa
RKLY  orfaiRbm senewan

48. Pa3nunuHble POPMbl KNETOK OAHOK/IETOUHbIX M MHOTFOK/IETOUYHbIX OPraHM3moB.
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32. CtpoeHune n PyHKUMN OBOIOUKU KIETKMN

KneTka nto60ro opraHmama npeAacTaBaseT co60i LENOCTHYH XXWu-
Byt0 cuctemy. OHa COCTOMT M3 TpexX Hepas3pblBHO CBA3AHHbLIX MeEXAY
coboii yvacTeir: 060/04kKu, umTonnasmbl U sigpa. O60/M0UYKa KNETKK
OCYLLECTBNSAET HEMOCPELCTBEHHOE B3aMMOLEWCTBME C BHELLHEN Cpegoi
N B3aMMOJENCTBME C COCEAHMMM KNeTKammn (B MHOTOKNETOYHbIX Opra-
HU3Max) .

O60/o4Ka KMeToK. O6o/10uKa KNeToK UMEeT C/OXHOEe CTPOeHMe.
OHa COCTOMT M3 HapY>XHOro CA0A U PacnofioXeHHOW noj HWM nnas-
MaTnyeckoii membpaHbl. KneTku >XMBOTHbIX W pacTeHuin 49, 50
51 pasnuyaloTca MO CTPOEHMIO WX HAPYXHOr0o Cnos. Y pacTeHuil,
a Takxe y 0akTepwuii, CMHe-3eNeHbIX BOLOPOCNEA U rpuboB Ha no-
BEPXHOCTU K/IeTOK pacnosioXkeHa naoTHas 060/104Ka, WM KNeToyHas
CTeHKa. Y OOMbWMHCTBA PacTeHMIl OHa COCTOWUT U3  KNEeT4aTKM.

KnetouyHasa cTeHka urpaeT WCKMOUYMTEIbHO BAaXHYK POMib: OHa
npeacTaBnseT cob60li BHELWHWIA KapKac, 3aWwnTHY 060104Ky, obecne-
4yMBaeT TYProp pacTUTENbHbIX KEeTOK; Yepe3 KeTOUHYH CTEHKY MNpo-
XOAMT BOAa, COMW, MOJIEKY/bl MHOFMX OpraHW4yeckux Bellee B.

Hapy)XXHbIii CNnoii MOBEPXHOCTM KNETOK >XMBOTHbIX 41 50 B
OT/NYME OT KMETOUHbIX CTEHOK PacTEHUA O4YeHb TOHKMWIA, 31aCTUUHBbIA.
OH He BUAEH B CBETOBOW MWKPOCKOM W COCTOMT M3 pasHOO06pasHbIX
nonucaxapuaoBs n 6enkoB. MOBEPXHOCTHbIA CNOM XXUBOTHbIX KNETOK
noNMyyYnn HasBaHue rAMKOKauKC.

CMNKOKANWKC BbLIMOMHAET Mpexje BCEro (MYHKUMIO HermocpeacT-
BEHHOW CBA3UN KNETOK XXWUBOTHbIX C BHELUHEN CPefoi, CO BCEMW OKpY-
Xawuwummn ee BelwecTsamu. VMimea HesHauMTeNbHY TONWMWHY (MeHb-
We 1 MKM), Hapy>XHbI CNOi KNeTKW XXMBOTHbLIX He BbIMOJHAET Onop-
HOl ponu, Kakas CBONCTBEHHA K/METOYHbIM CTEHKaM pacTeHuil. O6pa-
30BaHMe TNIMKOKANMKCA, TakK Xe KakK W K/EeTOYHbIX CTEHOK pacTeHuil,
npomcxoauT 6narofaps XU3HeLeATeNbHOCTU CaMUX KNeToK.

Mnasmatnyeckas MembpaHa. [1of rAMKOKaIMKCOM W KNEeTOYHOM
CTEHKOI pacTeHWi pacnosiokeHa nnasmaTuyeckas membpaHa (nar.
«MembpaHa» — KOXULUa, MnaeHka), rpaHuyvallas HernocpeACTBEHHO ¢
uutonnasmMoin 52 m TonwmHa nnasMatMyeckoil membpaHbl O0KO/O
10 HM, W3y4YyeHWe ee CTPOEHWS W (PYHKLMIA BO3MOXHO TONbKO C
MOMOLLbI0 3N1EKTPOHHOIO0 MWKPOCKOMA.

B cocTaB nnasmMatuMyeckoli MembpaHbl BXOAAT Oenku v Annuabl.
OHM yNopsiA0YeHHO pacnosioXeHbl W COeAWHEHbI APYTr C APYTOM Xu-
MWYECKMMU B3aMMOLENCTBUAMU. 10 COBpPEMEHHbIM MNPeLCTaBAeHUAM
MOMEeKy/bl NUMWUAOB B MAa3MaTUYecKoli MembpaHe pacnonoXeHbl B
fBa psaja v o6pas3ytloT CNAOWHOW cnoii 52 . Monekynbl 6e/IKOB He
06pasytoT CMJ/IOLWHOrO C/0f, OHW pacnonaralTcs B CNOe JIMNULOB,
NOrpy>Xascb B Hero Ha pasHyl rny6uHy, Kak 3TO NOKas3aHOo Ha
pucyHke $. .

Monekynbl 6efka n AMNUA0B MOABWXHbI, YTO obecneynBaeT gUHa-
MWYHOCTb MJia3MaTUYeCcKo MembpaHbl.

MnasmaTnyeckas memb6paHa BbIMOMAHAET MHOIO BaXXHbIX (YHKLWIA,
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PACTUTENbHAA HJIETHA XXNBOTHAA HJIETHA

49. CxeMbl CTPOEHUSA KIETOK NO AaHHbIM CBETOBOro MMWKpoOcCKona.

OT KOTOPbIX 3aBUCUT >XXW3HEAEATENbHOCTb KNeTok. OfHa U3 Takux
(YHKLMA 3aKn4aeTca B TOM, YUTO OHa obpasyeT 6apbep, OTrpaHu-
yMBalOWMii BHYTPEHHEe COAEPXMMOe KNeTKU OT BHeLHen cpedbl. Ho
MeXAY KNeTKaMy W BHELHe cpefoli NOCTOAHHO MPOUCXOAUT 06MeH
BelecTB. V3 BHeLWHel cpefbl B KIETKY MOCTynaeT Boga, pasHoobpas-
Hble COMN B (hOPMe OTAEeNIbHbIX MOHOB, HEOpPraHW4Yeckue U opraHuyec-
Kue Monekynbl. OHM MPOHMKAKOT B KNETKY Yepe3 OYeHb TOHKME KaHasbl
nna3maTuyeckoli membpaHbl. Bo BHELWHIOW Cpefy BbIBOAATCS NPOAYK-
Tbl, 06pa3oBaHHbIe B KeTKe. TPaHCNOPT BeLecTB — OfHa M3 FNaBHbIX

(hYyHKUMIA NnasMaTnyeckoin membpaHbl.

Uepes niasmMaTUYecKyto MeMbpaHy M3 KIeTKU BbIBOASTCS MPOAYK-

AppbIWHO

fpepHasa
o6onoyHa

AnepHblii
COH

10. CxemMa CTPOEHWsi >XWBOTHOU KNeTKW MO [aHHbIM

— —TIMHOLMUTO3HbIN
nyssipei

Fonbpxu

LieHtpnonu

JHpgonnasma
TUYecHas ceTb

KneTtouHasn

membpaHa

MuToxoHapuu

31eKTPOHHOIo MuMKpockona.
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Tbl 06MeHa, a TaKXe BELLecTBa, CUHTE3UPOBaHHble B KneTke. K uucny
MX OTHOCATCHA pasHooOpasHble 6efnku, yrneBofbl, FOPMOHbI, KOTOpble
BbipabaTbiBAlOTCA B K/eTKax pas3/InuHbIX >Xene3 W BbIBOAATCA BO
BHEK/IETOUHYIO cpefy B (hopMe MenKux Kamesb.

KneTkn, ob6pasylolme y MHOFOKMETOUYHbIX XXWBOTHbIX Pa3HO06-
pasHble TKaHW (3NUTENNaNbHYO, MbILEYHYH W [p.), COeAUHAITCA
APpYr C Apyrom nnasmaTuyeckoin mMemb6paHoil. B MecTax coefMHeHMs
[BYX KNeTOK Memb6paHa Ka)XA0i M3 HUX MOXeT 06pa30BbIBaTb CKaj-
KW WAU BbLIPOCTbI, KOTOPblE MPUAAIOT COEAMHEHMAM 0COOYH NpoY-
HOCTb L

CoefMHeHne KNeTOK pacTeHWit obecrneuymBaeTca nytem o6pas3oBa-
HWUS TOHKMX KaHaioB, KOTOpPble 3an0o/IHeHbl LMTONNa3MOoli 1 orpaHuye-
Hbl NnasMaTM4ecKol mem6paHoi. 1o TakMm KaHanam, MPOXOASALLUM
yepe3 KNeTOYHble 060M0YKM, U3 OAHON KMETKM B APYryto MocTynawoT
nuTaTeNbHble BELLECTBA, WOHbI, YINeBOAbl U APYTUE COEANHEHMS.

Ha MoBEpXHOCTU MHOIMX KNETOK XXMBOTHbIX, HanmpuMep pasnny-
HbIX 3MWTENNEB, HaxXxOAATCA OYEHb ME/IKWE TOHKMWE BbIPOCTbI LUTO-
nnasmbl, MOKPbLITbIE MAa3MaTUYECKOW MemMOpPaHO,— MUKPOBOPCUHKHN.
Hanbonbliee KOANYECTBO MWKPOBOPCMHOK HAXOAMTCA Ha MOBEPXHOC-
T KNETOK KWULIEYHWKa, rAe NPOUCXOAMT WMHTEHCMBHOe NepeBapuBa-
HMEe W BcacCbiBaHWE MepPEeBapeHHON MULLN.

daroymTo3. KpynHble MOneKynbl OpraHUYecKux BELLECTB, Hampu-
mMep 6eNKOB M NofmMcaxapugos, YacTuubl NULWM, 6akTepuyu nocTynawoT

Liutonnasma

Xnoponnact
dHponnasma-
TniecHas ceTb
KnetouHas —MuTtoxoHapus
CTeHHa
Mnasmartnyec-
Kas membpaHa
Anpo
dHpgonnasma- BaHyonb
TUYecHas ceTb
Annapat Kpuctannsl
ronbmxun
Kpaxmana
Lintonnasma
Lutonnasma
Xnoponnact Xnoponnact

dHponnasma-
Tnyeckas ceTb

51. Cxema CTPOEHWUA PpacTUTENIbHOW K/eTKM NO [AaHHbIM 3/1EKTPOHHOI0 MWKPO-
ckona.
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B KNeTKy nyTem @arouutosa (rpey. «@areo» — noxwupatb). B ¢a-
rouMTO3€e HENnoCpPefCTBEHHOE Yy4yacTue MpUHMMaeT nnasmaTnyeckas
membpaHa 54 . B TOM MmecTe, rge MOBEPXHOCTb KAETKM compuKaca-
eTCA C YacTuueil Kakoro-nubo MAOTHOro BelliecTsa, MembpaHa npo-
rnbaercqa, obpasyeT yrnybneHue n OKpyxaeT 4vacTuuy, KoTopas B
«MeM6paHHOl ynakoBKe» MOrpyXaetcsa BHYTpb KneTku. Ob6pasyetcs
nuwesapuTenbHas Bakyoib W B Heli nepesapuBalTCsA MOCTYyNUBLUWE
B KNETKY OpraHuyeckue BeLlecTBa.

darounTos LWKWPOKO pacnpocTpaHeH B MUPE XUBOTHbIX. [MyTem
tharoumTo3a nuTaloTCA amebbl, MHPY30pPMM U MHOrMe Apyrue npoc-
Teiwmne. Y MO3BOHOYHbIX XUBOTHbIX W YeNOoBeKa K aKTUBHOMY (haro-
UMTO3Y CMOCOGHbI TOMILKO HEMHOTMe KNeTKW, HamnpuMep NeAKOUNUTHI.
3Tn KNeTku nornowiarT 6akTepumn, a Takxke pasHoobpasHbie TBepable
4acTMUKKM, CcllyyaliHO nonaslive B OpraHuWsMm, 3awuuias ero Takum
o6pa3oM 0T 60/1€3HETBOPHbIX MUKPOOPraHW3MOB ¥ MNOCTOPOHHUX 4ac-
Tny. KnetoyHas CTeHKa pacTeHuil, 6akTepuil U CUHE-3eNeHbIX BOAO-
pocneil npenATCcTBYeT (paroyMTo3y U NOTOMY 3TOT MyTb MOCTYM/IEHUA
BELEeCTB B KNETKY Y HWUX MPaKTUYecKn OTCYTCTBYET.

MuHouMTOo3. Yepes nnasmMaTuyeckyto MembpaHy B KNETKY MPOHWU-
KalT U Kanau XUAKOCTW, cofepkaliue B PacTBOPEHHOM W B3BELLEH-
HOM COCTOSIHWM pa3HoobpasHble BellecTBa.

MornoweHne >XWAKOCTU B BUAE MeNKUX Kaneflb HanoMuHaet
NATbE, N 3TO AB/MIEHME OblNI0 BbI3BAHO MWHOLMTO30M (rpey. «MUHO» —

12. CTpoeHue nnas3maTunyeckolhi meM6paHbl (3/IeKTPOHHO-MUKpOcKonuyeckass poTo-
rpamnsa — BBepXy).
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13. 3NneKTpOHHO-MWKpOCKOoMNMyeckasa (oTtorpaua mMemb6paH ABYX COCEAHUX
KNeToK.

BuaHbl CKNafKy W BbIPOCTbl Hapy>XHOW MemM6paHbl, YyBennyuBarlimMe MNPOYHOCTb

coefiMHeHUA Knetok. Ysen. 30 OOO.

daroymnTtos y amebbl

54. Cxema nuHouuTo3a. ®aroyumTtos y ameobbl.

nbto). Mpouecc NOrNOWEHUS XUAKOCTM CXOfeH ¢ tharountosom. Kan-
N8 XKUAKOCTK norpy>aeTcs B LMTOMAa3My B «MeMOGpaHHOM
ynakoBke». OpraHuW4eckue BelLecTBa, Monaslline B KETKY BMeCTe C
BOAON, Ha4yMHAKT MepeBapuBaTbCa NOA BAWAHUEM (EPMEHTOB, CO-
fepXxawmxca B LMTONIa3Me.

MWHOLMTO3 LIMPOKO pacnpocTpaHeH B MpPUpPOAe W OCYLLecTBAsET-
CAl KNeTKaMM >XMBOTHbIX, pacTeHuid, rpuboB, GakTepuii U cuHe-3ene-
HbIX BOZOPOC/EN.

Mpoueccbl haro- U NUHOLMTO3a, TPAHCMOPT WMOHOB W MOJEKYN
NPOMCXOAUT C 3aTpaTtoil 3Hepruu, Kotopas ob6pasyeTca B K/eTKe
(c. 167).

1 CpaBHUTe CTpoeHWe 060/104KM PaCTUTEbHbLIX W XUBOTHLIX KNeTOK. 2. Kak
NPOUCXOAUT MOCTYN/eHWe BelecTB B KNeTKy? 3. KakoBbl OCHOBHble (YHKLMM ;
rNIMKOKaNMKCa, KNeTOYHOW CTEHKW H nnasmatuyeckoii MemGpaHbl?
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33. Uwutonnasma n ee opraHouapbl:
SHAoNNasMatnyeckasd ceTb, MUTOXOHAPUU
U nnactmgbl

Lnutonnasma. OTrpaHuyeHHas OT BHELUHel cpeabl niasMaTmyec-
Koli MembpaHoi, yMTonnasma npeacTaBiseT Co60A BHYTPEHHIOKW MO-
NY>XWULKYIO cpeay KneTok. B uutonnasme 3yKapuoTUYECKUX KeToK
pacnonaralTcsa AP0 W pas3/iMyHble OpraHouabl. A4po pacnonaraeTcs
B LEHTPaNbHOM YacTu umTonnasmbl. B Hell cocpefoToYeHbl U pasHo-
06pa3Hble BKAUYEHNA — NPOAYKTbl KIETOUYHOW AesTeNbHOCTM, BaKyo-
N, a TakXe Mefbyaliwme TpyboukM M HWUTKU, obpasyrolune ckenet
KneTkn. B cocTaBe OCHOBHOrO BeliecTBa LMTOMnasMbl npeob6nagaroT
6enkn. B uuTonmnasme npoTekalwdT OCHOBHble npoueccbl 06MeHa Be-
ecTs, OHa 06beANHAET B OLHO Lenoe A4pO M BCe opraHougbl, obec-
neuymBaeT WX B3aMMOENCTBME, [EATENbHOCTb K/ETKM KaK efWHOW
LLe/IOCTHOI KMBOW CUCTEMBI.

JHfonnasMaTnyeckass ceTb. Bcs BHYTpPeHHAS 30HA LMTOMNNa3Mbl
3an0/IHEHa MHOTOYUCAEHHbIMW MENKUMU KaHanamMu W MoaoCTAMMU,
CTEHKM KOTOPbIX MpefcTaBnAoT cob6oii MembpaHbl, CXO4HbIE MO CBOEN
CTPYKTYpe C niasMaTuyeckoil mMembpaHoW. 3T KaHanbl BeTBATCH,
COEAMHAOTCS APYr C APYrOM ¥ 06pasyloT ceTb, MOMYYMBLUYHO Ha3Ba-
HWe 3HfonnasMaTuyeckoin cetn 5 56

Il.  3neKTpOHHO-MMKpOCKONuyeckas goTorpausa agpa u yyactka 3sHaonnasma-
TUYECKOW ceTn, pacnosioXKeHHOl B uuTOnnasme.

BuaHbl KaHanbl W 60siee KpyMnHble MNOJOCTW 3HAOMNA3MaTUYeCKOl ceTu, MUTOXOH-

ApUN OBanbHOW (opMbl. BugHbl Takke sAaepHas o060si04Ka C NopaMu, sifepHbli

COK, AapblwKo. Ysen. 20 O0O.
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3Hponnasmatnyeckas ceTb HEOAHOPOAHA MO CBOEMY CTPOEHMIO.
M3BecTHbl ABa ee Tuna — rpaHynsapHas 56 u rnagkaa 57 . Ha
MeMObpaHax KaHanoB W MOMOCTei rpaHyNspHO ceTW pacnonaraetcs
MHOXECTBO MEeNIKUX OKpYrabix Teney— pubocom 56 , KOTOpble
npugaloT membpaHam LepoxoBaTblil BUA. MembpaHbl rnagkoi 3HA4O-
nnasmMaTU4ecKoi ceTm He HecyT pubBOCOM Ha CBOEN MOBEPXHOCTW.

JHponnasMaTnyeckas CeTb BbIMOMHAET MHOFO Pa3HO0Bpa3HbIX
yHKuniA. OcHOBHasa (YHKLMA rpaHynspHO 3HAOMNMa3MaTU4ecKoi
CeTM — yyacTue B CUHTe3e Oenka, KOTOPbI/i OCYLLEeCTBAAeTCA B pubo-
coMax.

Ha mem6paHax rnagkoil 3HAoNNa3MaTMyeckoil CeTu MPOUCXOANT
CUHTE3 NUNWULOB W YrnesofoB. Bce 3T MpoOAyKTbl CMHTE3a Hakanau-
BalOTCA B KaHajnax MW NOAOCTAX, a 3aTeM TPaHCMOpTUPYKTCA K
pasfIMyHbIM OpraHougam KAeTKW, rae MnoTpebnalTca WM Hakanam-
BalOTCA B LMTOM/a3Me B KayecTBe K/ETOYHbIX BK/OYEHWA. 3JHAO-
nnasmaTnyeckas ceTb CBA3bIBAeT MeXAY CO60l OCHOBHble OpPraHoOMAbl
Knetkn 55

PvGOCOMbI. Pr60ocoMbl 06HapYXeHbl B KNeTKax BCeX OpPraHW3moB.
3T0 MWKPOCKOMMYeCKWe Tenbla OKPyrno ¢opmbl guameTpom 15—
20 HM. Kaxpgasa pmbocoma COCTOMT M3 ABYX HEOAMHAKOBbIX MO pas-
mMepaMm 4acTul, Manoin u 60MblWON, Kak 3TO MOKa3aHO Ha pPUCYH-

ke L

16 OnNeKTPOHHO-MWKpOCKoNuyeckas GoTorpadua rpaHysapHON  aHAoNasmMatu-
yeckoli ceTun c pubocomamu (OKpyrsiblie TEMHble Tefnblia) Ha MOBEPXHOCTU ee
mem6paH. YBen. 70 OO0
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57. Tnapkaa aHgonnasmatmyeckas ceTb. 58. 9NeHTPOHHO-MUHPOCKONU4Yeckas oTo-
rpausa nosmcomMsel U cxema MoOnNUCOMbI
N pn6ocombl.

B ogHOl kneTKe COAEPXWUTCSH MHOMO ThiCAY PUBOCOM, OHW pacno-
naratotcs Mbo Ha MembpaHax rpaHynsapHOW3HAOMNa3MaTUYeCKON
cet, NM6o cBOoBOAHO nexaTt B uutonnasme 56

B cocTtaB pubocom BxoaaT 6enkm n PHK-

PyHKUMA pnbOoCOM — 3TO CUHTE3 Genka. CuHTe3 6efika — CloX-
Hblli MpOLEcC, KOTOpbIi OCYLEeCTBASeTCA HEe OAHON pubocoMOW, a
Leoin rpynnoii, BKAKOYalOLWed L0 HECKO/bKMX AeCATKOB 06beAnHEH-
HbIX pnbocom. Takykt rpynny pu6ocOM HasblBalOT MosMcomoin 56

CvHTe3nMpoBaHHble 6eflkM CHayana HakannuMBalTCA B KaHanax u
NOM0CTAX 3HAOMNA3MATUYECKOM CeTU, a 3aTeM TPaHCMOPTUPYIOTCH K
opraHoufjam W yyacTKam K/eTKW, rfAe OHU noTpebnsalTca. OHAO-
nnasmatuyeckas ceTb W puBOCOMbI, PacrnonoXeHHble Ha ee mMeMbpa-
HaX, NPeAcTaBNsAT CO60M efuHbIA annapaT 6MOCMHTE3a U TpaHCnop-
TUPOBKMK GeKoB.

MuToxoHgpun. B umTonnasme OOMbLWMHCTBA K/IETOK >XUBOTHbBIX
M pacTeHnin copepxartcs menkue Tenbua (0,2—7 MKM) — MUTOXOHS-
Apun (rpey. «MUTOC» — HUTb, «XOHAPUOH» — 3epHO, rpaHyna; 50

MUWTOXOHAPUN XOPOLIO BWAHbI B CBETOBOW MWKPOCKOM, C MoO-
MOLLbIO KOTOPOr0 MOXHO paccMoTpeTb UX (HOpPMY, PacronoxeHue,
coOCYMTaTb KO/IMYECTBO. BHyTpeHHee CTPOEHME MUTOXOHAPWIA WU3Y4YeHO
C NMOMOLLbIO 3/IEKTPOHHOrO0 MMKpockona 60 . Kak BUAHO Ha pUCYHKe,
060/104Ka MUTOXOHAPMM COCTOMT M3 [ABYX MeMOpaH — Hapy>XHOoN wu
BHYTpeHHen. HapyHaa mMembpaHa rnagkas, oHa He 06pasyeT HUKaKux
CKNafoK W BbIPpOCTOB. BHyTpeHHAs membGpaHa, HanpoTus, ob6pasyeT
MHOrOYUCNEHHbIE CKafKW, KOTOPble HanpasneHbl B NOMIOCTb MUTOXOHA-
py = . CKknagku BHYTpeHHell MemOpaHbl Ha3blBalOT KpuUcTamu
(nat. «kpucta» — rpebeHb, BbIPOCT). YMCNO KPUCT HEOAMHAKOBO B
MUTOXOHLPUAX PasHbIX KNeTOK. VX MOXeT 6biTb OT HECKONbKUX fe-
CATKOB [0 HECKONbKWUX COTEH, MNpuWyeM OCOGEHHO MHOro KpWUCT B
MUTOXOHAPUAX aKTUBHO (YHKUWOHMPYIOWWUX KNETOK, Hanpumep Mbl-
LLIEYHBIX.

MWTOXOHAPUN Ha3blBAOT «CWUIOBLIMW CTaHUMAMWU» KNETOK, Tak
KakK X 0CHOBHaa (yHKLMWA — CUHTe3 afeHO3UHTPUGPOCHOPHOI Kucno-
Tol (AT®). 3Ta KUCNoTa CUHTE3UPYeTCA B MUTOXOHAPUAX KNETOK



LutonnasmMa u ee opraHougbl:

aHAoonnasMatTnyeckasa cetb, MUTOXOHAPUKN WU
nnactunabl

59. 3NeKTPOHHO-MUKpPOCKOoNu4yeckas oTorpaus MUTOXOHAPUN.

BuaHbl Hapy>XHas U BHYTPEHHAS MeMO6paHbl U KpucTbl. YBen. 40 OOO.
CHnagHu membpaHa
BHYTpPEHHe
mMemM6paHbl
(HpuCTbI)

Hapy>xHasa
mMembpaHa
60.

Cxema CTPOEHUSI MUTOXOHAPUWU MO AAHHLIM 3/1IEKTPOHHOrO MUKpPOCKOMa.

BHyTpeHHss
cpega

MpaHa

o

HEBKMTTA
61.

3NeKTPOHHO-MUKpOCKoNnyeckasa goTtorpausa xnoponnacta. ¥Ysen. 40 OOO.
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BCEX OpPraHn3MoB W npegcTaBnseT cobOW yHMBepCaNibHbIA WCTOYHMK
3Heprun, Heo6XOAUMbIA ANA OCYLWECTBNEHUA NPOLECCOB XMW3Henes-
TeNbHOCTU KMEeTKU W LEenoro opraHm3ma.

HoBble MUTOXOHAPMM 06pa3yoTCca [LeNeHNEM YXKe CYLLEeCTBYHLLMX
B K/JeTKe MUTOXOHAPWIA.

Mractmapl. B uutonnasme KeTOK BCEX PacTeHWMId HaxofATcs
nnactugbl. B KneTkax >XMWBOTHbIX NaacTuabl OTCYTCTBYHOT. Pasnu-
YalT TPW OCHOBHbIX TUNa MNacTUA: 3e/eHble — XJIOPONacTbl; Kpac-
Hble, OPaHXeBble W >XXeNTble — XPOMONnaacTbl; 6ecLBeTHble — NeliKo-
nnacTbl.

XnoponnacTbl. 3TW OpraHouibl COAepXaTCA B K/eTKax /IMCTbeB
U APYrux 3eneHblX OPraHoB pacTeHWid, a Takxe y pasHoo6pasHbiX
Bogopocneli. Pasmepbl xnoponnacToB 4— ¢ MKM, Hanbosnee 4acTo OHM
VUMEIOT 0BaNbHYH0 (hOPMY. Y BbICLUMX PAaCTEHWIA B OAHON KNeTKe 06bIYHO
6blBaeT HECKO/IbKO eCATKOB X/10p0ON1acToB. 3e/eHbIi LBET Xj0ponnac-
TOB 3aBWCUT OT COAEPXAHMA B HUX MUIMeHTa xnopodunna. Xnopo-
niacT — OCHOBHOW OpPraHomnj KeToK pacTeHU, B KOTOPOM NPOUCXOAUT
(hOTOCUHTE3, T. €. 06pa3oBaHWe opraHMyeckux Bew,ecTs (YrneBofoB)
13 HeopraHmuyeckux (COr u HrO) npu ucnonb30BaHUU 3HEPTUU CON-
HEYHOro cBeTa.

Mo cTpoeHUto xa0ponaacTbl CXO4HbI C MUTOXOHApuAMKU. OT LuUTO-
niasmbl X10pONAacT OTrpaHuyeH ABYyMA MeMOpaHamy — Hapy>XXHON 1
BHYTPEHHen |61 . HapyxHas wmemb6paHa rnagkas, 6e3 CKnagok
M BbIPOCTOB, a BHYTPeHHA 06pa3yeT MHOMO CKAaf4yaTbiX BbIPOCTOB,
HanpaBneHHbIX BHYTPb xnoponnacta. [103ToMy BHYTpM XxnoponnacTa
COCpPeAoTOYeHO 60/bLIOE KOMMYEeCTBO MembpaH, 06pasyroLmx ocobble
CTPYKTYpbl — rpaHbl. OHW CNOXeHbl Hanogobue CTONKK MOHeT | 61

B memb6paHax rpaH pacnonaralwTcs MOJeKynbl xaopodunna, no-
TOMY MMEHHO 34eCb MPOUCXOAWUT (poTocuHTE3. B xnoponnactax CuH-
Tesnpyetca n ATd. Mexay BHYTPEHHUMU MemMbpaHaMu xnoponsac-
Ta cogepxatca AHK, PHK u pubocombl. CnefoBaTenbHO, B X10pPO-
nnactax, Tak Xe KakK M B MUTOXOHAPUWAX, NPOUCXOAUT CUHTe3 6enka,
Heo6Xo4MMOro ANA AeaTeNbHOCTM 3TUX OPraHouaoB. X/A0ponnacTbl
pasMHOXalTCsA [eNeHuem.

XpomonnacTbl HaxogaTcs B LMTOMMa3Me KNeTOK pasHblX 4acTeit
pacTeHwii: B LBeTKax, nnojax, ctebnax, nAuctbax. [MpucyTcTBMEM
XPOMOMNAcTOB 06BACHAETCA XenTas, OpaHXeBas M KpacHas oKpacka
BEHYMKOB LBETKOB, N/0A0OB, OCEHHUX MNCTHEB.

NeiikonnacTbl 6ecueTHbl. OHWM cogepxaTca B LuToMnasMe He-
OKpALLEHHbIX YacTell pacTeHWil, Hanpumep B CTe6MAX, KOPHAX, Kny6-
HAX. ®opma nelikonnacToB pa3Hoobpa3Ha. [puMepom LWMPOKO pac-
NpOCTPaHeHHbIX NeAKoNNacToB MOFYT CAYXWUTb neikonnactbl (KNy6-
Heil KapTo(ens, B KOTOPbIX HAaKaniMBarlTCA 3epHa Kpaxmana.

XnoponnacTbl, XpOMONAACTbl W NEAKONAACTbl CNOCOOHbI K B3auM-
HOMy nepexofy. Tak, Npu co3peBaHUN NAOAOB WM U3MEHEHWUMW OKpac-
KM NUCTbEB OCEHbKD X/0POMAAacTbl MpeBpalLaldTCa B XPOMOMAACThI,
a neikonnacTbl MOFyT npeBpawaTbCA B XA0PONAacTbl, Hanpumep,
npu noseneHeHMn Kny6Hel kapTogens.
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9 1 Ha pucyHke 50 HaiijuTe opraHouAbl, pacrnosioXeHHble B uuTonnasme. 2. Ka-
KOBbl CTPOEHME W PYHKLUWN 3IHAOMNa3MaTUYeCKON ceTu, pubocom, MUTOXOHAPUIA,
xnoponnacto? 3. Kakue Tunbl NnacTuf HaxofATCH B PacTUTENbHON KheTke

N KakoBa uX ponb? 4. CpaBHUTE (PYHKLUM MWUTOXOHAPWIA W X/IOPOMNNACTOB.

34. Annapat lonbaXku, 1M3ocoMbl U apyrue
opraHomnabl umuTonnasmbl. BknroueHnsa

Annapat [onbmKn. Bo MHOIMMX Knetkax >»XWUBOTHbIX, Hanpumep B
HEPBHbIX, OH UMeeT (JOPMY CNOXHOW CeTW, PacrnosoXeHHOW BOKpYr
Agpa. B kneTkax pacTeHwii v npocTeiwmnx annapat [onbgxu npea-
CTaB/fieH OTAe/bHbIMW TeNbLamMu CepnoBUAHOW WAM Mano0YKOBULHOWA
thopmbl. CTpoeHue 3TOro opraHompa CXOLHO B KNETKax pacTuUTesib-
HbIX W XMWBOTHbIX OPraHM3MoB, HeCcMOTpA Ha pasHoobpasme ero
thopMmbl.

B coctaB anmapata [ofb[XW BXOAAT: MNOAOCTW, OrpaHWYEHHbIE
MemOpaHamMyn ¥ pacnonoXeHHble rpynnamu (Mo 5—io0); KPYMHbIE U
MefiKMe My3blpbKW, PAcnoNOXXeHHblE Ha KOHLax nonocTei L . Bce
3T 3N1eMeHTbl COCTaBAAKT eAWHbIA KOMMEKC, KakK 3TO BUAHO Ha
pUCYHKe.

62. Cxema CTpoeHnda annapata rOI'Ib,q)KI/I no AaHHbIM 3/IEKTPOHHOIo MWKpPOCKONa.

MneTouHbIii

Lutonnasma

O60n04Ha HNETHU X x iapo

63. ONEeKTPOHHO-MUKpPoOCKONMYyeckas 64. KneTtouHblli UeHTp B pa3BuBalo-
doTorpacmsa  nNU3ocombl.  YBern. uelica  nonosoW KneTtke cana-
63 O00. MaHgpbl.
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Kannu >xnpa B umutonnasme
MHy30pun-

KpaxmanbHble
3epHa Kaptodens

61. KneToOYHble BKIHOYEHUSA.

Annapat TonbAXN BbINONHAET MHOr0 BaXHbIX GYHKUuiA. [Mo
KaHanam 3HAO0MnasmMaTU4ecKo CetM K HeMy TpaHCMopTUpYHTCS
NPOAYKTbl CUHTETUYECKOW [esTeNbHOCTM KNeTKn — 6enku, yrnesogbl
M Xupbl. Bce 3TM BelecTBa CHayana HakaniMBarlTCs, a 3aTeM B
BUAE KPYMHbIX W MEKMX My3blpbKOB MNOCTYMawT B LMTONIa3My W
NGO MCMONb3YyOTCA B CaMOi KNneTKe B MPOLIECCE €€ XKW3HEeAesaTe b-
HOCTW, NBO BLIBOASTCS M3 Hee M UCMOMb3yTCA B opraHusme. Ha-
npuMep, B KNeTKax NOMKeNyLOYHON XXenesbl MAEKONUTAKOLWMX CUHTE-
3UpYIOTCS NUWEBAPUTENbHbIE (DEPMEHTLI, KOTOPble HaKanauBawTCcs B
MnonocTax opraHompa. 3aTeM 06pasyroTcs My3blpbKWU, HAMONHEHHble
(hepmeHTamu. OHM BbIBOAATCA M3 KNETOK B MPOTOK MOAXKENYA0UHOMN
Xenesbl, 0TKyJa nepeTekaldT B MONOCTb KULWEYHMKA. Elle ogHa Bax-
Hasi (DyHKUWA I3TOro opraHoupa 3aknwuvaeTcs B TOM, 4YTO Ha €ro
mMembpaHax NPOMCXOAUT CUMHTE3 XWPOB W YIrNeBoAOB (Monaucaxapwu-
[0B), KOTOpPble MCNOMb3YIOTCA B KIEeTKe U KOTOpble BXOAAT B COCTaB
Mem6bpaH. Bnarogaps fesatensHocTu annaparta [onbgXu nponcxogsat
06HOBNEHWE 1 POCT Myla3mMaTUYeCcKol MembpaHbl.

JWBocoMbI (rped. «1M3eo» — pacTBOPst0, «coMa» — Tefno) npea-
CTaBNAKT CO60 HebonblIMe OKPYrable Tenbua 63 . OT yuTonnas-
Mbl KaxKfjas nu3ocoMa OTrpaHM4yeHa MeM6paHOi. BHyTpM nusocombl
HaxogATca (epMeHTbl, pacliennswolwmne 6efKu, XWUPbl, Yr1eBoabl,
HYKNENHOBbIE KWUCMOTI.

K nuuwieBoii yacTuue, NOCTyNuBLIEA B LMTOMNNa3My, NOAXOANAT Nu-
30COMbl, CAMBAKOTCA C Held, U 06pasyeTcs OfHA NuWLLEBapUTENbHAsA
Bakyonb (c. 130), BHyTpM KOTOPOA HaxoAuTCa nNulleBas vactuua,
OKPY)XeHHasi (epMeHTaMu nn3ocom. BeujecTBa, o6pasoBaBLINeCs B
pesynbTaTe nepeBapvMBaHUs MULLEBOA YacTuubl, NMOCTynawT B LUTO-
nnasmy v UCNo/b3yHTCA KNETKOM.

O6napas CnocoBHOCTbID K aKTUBHOMY MepeBapuMBaHMIO MULLEBbLIX
BELECTB, IM30COMbI Y4acTBYIOT B yAaneHUn OTMUPAKOLWMX B Npouec-
Ce >KM3HefeATEeNbHOCTW YacTell KNeTOoK, LenblX KMeTOK W OpraHos.
Hanpumep, MCYe3HOBEHME XBOCTa Yy rojoBacTUKa NSAryLeK Npoucxo-
AWT nog aeiicTBneM (hepMEHTOB NIM30COM.

O6pa3oBaHMe HOBbIX /IN30COM MPOUCXOAUT B KNETKE MOCTOSHHO.
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PepMeHTbI, cogepXalmneca B NM30CoMax, Kak n BcAKue apyrue 6en-
KW, CUHTE3UPYIOTCA Ha pubocoMax LMTOoMaasmbl. 3aTeM 3T (DepMeH-
Tbl NOCTYMatOT MO KaHanam 3HAOoMJasMaTuyeckol ceTu K annapaty
FonbMXM, B NOMOCTAX KOTOPOro (JOpPMUPYHOTCA M30COMbI. B Takom
BME NN30COMblI NMOCTYNalT B LUUTOMNNA3MY.

KrneTouHbIn LEHTP. B KneTkax XMBOTHbIX B6/IU3N fiApa HAaXOAUTCS
OpraHompj, KOTOpblA Ha3biBAlOT KNETOYHbIM LEHTPOM. OCHOBHYHO
4acTb K/IeTOYHOrO LeHTpa COCTaBAAKT [ABa ManeHbKuMX Tefbla —
LEHTPUONKN, PaCMOIOXEHHble B HEBGOMbWIOM Y4acTKe YMJAOTHEHHOM
uuTonnasmbl T . Kaxpgas ueHTprons uMeeT (opmy uUmnanHapa
OAVHOW A0 1 MKM. LleHTpuonm urpaloT BaXKHYK pPOfb MpW [efeHuu
KMeTKN; OHW y4yacTBYKT B 06pa3oBaHWM BepeTeHa AeNeHus.

OpraHonab! OBVKEHVA KMETOK. K HUM npexfje BCero 0THOCATCA
PECHUYKN N XKXTYTUKU — MUHUWATIOPHbIE, B BUAE BONOCKOB BbIPOCTHI
KNeTKW, npucnocobiieHHble K NEpefiBVKEHUIO B XWAKOW cpege
48 .

PeCHMYKM M XTYTUKU LUMPOKO pacrnpocTpaHeHbl Kak Yy Of4HOK/e-
TOYHbIX, TAK W Y MHOTOK/ETOYHbIX XWBOTHbIX. Cpegn MpPOCTeAWmnx c
MOMOLLbIO KTYTUKOB MNEpPefBUratoTCA XIYTUKOHOCLUbI. Y MHOrOK/e-
TOYHbIX XXWBOTHbIX C MOMOLLbIO XIFYTUKOB MepefBUraloTca crnepma-
TO30UAbI.

PecHUYKM cnyXaT opraHoupjamu ABVMKEHUsA WHQYy3opuit. Hanpu-
Mep, Ha MOBEPXHOCTW Tena MHGY30pun-TydesbKn pacnofioXXeHo OKO-
no 15 OO0 pecHuyek, C NMOMOLLbIO KOTOPbLIX OHa ObLICTPO MepesBuUraet-
cAa B Bofe. TbICAYM pPeCHUYEK MOKPbLIBAKOT KNETKM BO3LYXOHOCHbIX
nyTell AbIXaTeNbHOW CUCTEMbl MO3BOHOYHbLIX XXUBOTHbLIX M Ye/0BeKa.
OTW pPecHUYKM ABUXYTCA B OLHOM HanpaBfieHWW W CO3[AKT TOK
XWUAKOCTU, C KOTOPbIM U3 OpraHuama yaanstoTcs TBepAble 4acTUUKM,
HanpuMep MblIMHKN.

Bce MHOrOKNETOYHbIE >XUBOTHbIE W YENOBEK [ABUXYTCA C Mo-
MOLLbIO MbILWEYHbIX COKpaweHnin. COKpaTUTE/IbHbIMU CTPYKTYypamu
MbILLIEYHOr0 BOJIOKHA CHyXaT MUOMUOPUNALI, T. €. TOHKUE HUTK
LMaMeTpoM npumepHO | MKM, AMHOW 0 1 CM U 6onblue.

Llenbii psAg OLHOKNETOYHbIX OPraHW3MOB W_ K/IETOK >KMBOTHbIX
nepejBuraldTCad C MOMOLWbI JIOXXKHOHOXeK 48 . K HUM OTHO-
cATCA amMebbl cpean NPOCTERLWMNX, NeAKOUUTbI, HEKOTOpble KIETKK
COeVHUTENbHOW TKaHW, a TakXXe MHOrMe Apyrue KAeTKW XXUBOTHBbIX.
Cnocob nepefBMXEHMA C MOMOLLbIO JTOXXHOHOXEK MOMYyYUST Ha3BaHue
amebonaHOro ABMXKeHUSA.

OrpomHoe 60/bLWIMHCTBO PacTeHMi HEMOABMXKHO, T. €. HE CMOCo6-
HO K MepeMeLLeHU0 B MPOCTPAHCTBe. [BM)KEHMSA pacTeHuit nposB-
NATCA B MX POCTe, B [ABUMXKEHUAX NUCTbEB W B MNEPEMELLEHUM LU-
TOMMa3Mbl KNETOK.

KretouHble BKMHOYEHVA. K KNETOUHbIM  BKAKOUYEHUAM OTHOCATCA
yrnesofbl, »Xupbl U 6enku. Bce 3TWM BellecTBa Hakan/juBakwTCA B
uuTonnasMe KneTku B BWUAE Kamefb W 3epeH pPas3/IMyHON BeIMUYUHBI
n ¢opmbl |65 . OHM NEPUOLMYECKN CUHTE3NPYHTCA B K/ETKe U
MCNoMb3ylTCH B npouecce oOMeHa BeLecTB.
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1. PaccmMoTpute pucyHkn 50 n 51, BbIBUTE CXOACTBO M PasfnMyns >KMBOTHOW
W pacTUTenbHOW KneTok. 2. Kakue CTPYKTYpbl BbINOMHAT (DYHKLUMW «CKeneTa»
KneTkn? 3. KakoBo cTpoeHwe ¥ (yHKuun annapata [onbmxu? 5. Kakosbl
(YyHKUMM nu3ocom? 6. UTo npefAcTaBnflOT COOOM KNETOUHbI LEHTP U opra-
HOWAbI ABMXEHUA KNeTKn?

35. 4dapo

Kaxfaa Kfnetka OLHOK/IETOYHbIX WU MHOTOK/IETOYHbIX XWBOTHbIX,
a TakKXe pacTeHWin cofepXuT a4po.

dopma 1 pasmepbl AApa 3aBUCAT OT (POPMbl U pasmepa KNeToK.
B 60/1bLIMHCTBE KNETOK MMeeTCs Of4HO A4PO, U Takue KNeTKU Hasbl-
BalOT ofHoAZepHbIMU. CyLLECTBYIOT TakKXe K/eTKU C ABYMSA, TPeMs, C
HEeCKOMbKUMW fecaTKammn K faXKe COTHAMU afep. 3TO — MHOroagep-
Hble KNneTku. BcTpeuatoTcs OHM, Hanpumep, Y MPOCTeALWINX, a Takxe
B MeYeHW, KOCTHOM MO3re, B MbIWILAX W COEAWHUTENIbHOW TKaHM
MO3BOHOYHbLIX XXWBOTHbIX.

XXN3Hb KNeTtku BKAKOYaeT ABa nepuoja: fAeneHue, B pesysbrare
KoToporo obpasyrTca [Be [OYepHUe KMETKWU; Nepuog Mexay [AByMA
LENeHNAMN, KOTOpbIA HOCUT Ha3BaHWe UHTepdasbl.

CTpoeHue u (YHKUMM Aapa B pasHble Mepuofbl XU3HWU KNETKU
pasnuyHbl. B Agpe HefensAwencs KNeTkn pasnmyarT: A4epHyt 060-
NOYKY, SIAEPHbIA COK, A4PbILKO, XPOMOCOMbI.

AnepHas 06o0/04Ka oTAeNsAeT AAPO OT UMTOMNA3Mbl U COCTOUT U3
OBYX MEMOpaH — Hapy>XHOW 1 BHYTPEHHei, a MeXay HUMU HaxoauT-
cA”y3KOe MNpOCTPaHCTBO, 3aM0/HEHHOe MONY>XUAKUM  BELLeCTBOM

48. 55 . HapyXHas W BHYTpeHHsAs MeM6paHbl SAEPHON 060M10UKM
MMeloT TaKoe XKe CTPOeHMe, Kak nnasmarnyeckas memb6paHa. B agep-
HOIi 060/104Ke HAX0A4MTCS MHOXECTBO MefbYailumnx nop, Yepes KOTopble
n3 aapa B uuTonaasMy v 06paTHO NOCTynawT 6efnku, YrneBofbl, Xu-
pbl, HYKNENHOBbIE KACNOTbI, BOAA U pa3HOOOpa3Hble UOHBbI, T. €. OCYLLe-
CTB/SIETCA HEMNPEPbLIBHbIA 0OMEH BELLECTB MeXAy SAPOM U uuTonnas-
MOIA.

FAlaepHblli COK — NOMYXWUAKOE BELLECTBO, KOTOPOE Haxo4WUTCHA MOf
A0epHO  060M104KOM U nNpeAcTaBnsfeT BHYTPEHHIOW cpegy fagpa
n 55 . B sfepHOM coKe HaxoAsTcs AAPbILKM U XPOMOCOMbI.

B Hero noctynawT pa3Hoo6pa3Hble BellecTBa M3 LMTOMMA3Mbl U KOH-
LEHTPUPYIOTCA BCE BELLECTBA, BbIXOAAWMe W3 f4pa B UMTOMIa3My.

ALPbIWKO — NAOTHOE OKPYrnoe Tefble, pasMepbl KOTOPOro mMoryT

M3MIIATHCAB LUWPOKUX npegenax, OT 1 A0 10 MKM W 60nblie
AHHWHLI KonnyecTBo AapbilleK TakXe MeHAeTca B pasHble nepuo-
[bl XN3He[eATEeNbHOCTU KeTKW M opraHmama — oT 1 [0 10 U Gonee.

B cocTtaB fagpbiwka BXoaaT PHK un 6enok. AApbIWKK CBA3aHbI C
XpOMOCOMaMu, OHW 06pa3yroTca Ha OnpefeneHHbIX Y4acTKax XpoMo-
COM W B HUX cuHTesupyeTcs PHK, koTopas BxoguT B cOoCTaB pubo-
com. [MoaToMy B A4pbILLIKE NPOUCXOAUT (hOpPMUPOBAHUE BOMbLINX U
ManblX 4vacTul, pubocom. ApbILKA (DOPMUPYIOTCA U BULHbI TOSIbKO
B HefeNAallMxXcsa Knetkax, a BO Bpems [efieHua paspyluaroTcs.
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_XpOMOCOMbI (Fpey. «Xpoma» — Kpacka, «COoMa» — Tesno0) — Bax-
Heilllasa cocTaBHas 4acTb fAgpa.

B Hegenawwuxca fgpax XpOMOCOMbl UMEKT (OpMYy TOH4YaiLmnX
HWTEd, N MOTOMY WX HeNb3s YBMAETb B CBETOBOW MWKpOCKOM. 3ITu
TOHYallMe HUTK, KaxKaasa M3 KOTOPbIX NpeAcTaBisieT OAHY MOMeKyny
OHK B coegvHeHun c 6enkom, MOryT WMeTb [ANUHY CBbille 1 CM.
HuTeBMAHbIE XPOMOCOMbBI HELENAWMXCA AL4ep pacrnonaratTca B ALep-
HOM COKe, NepenieTaloTCca Mexay co60W, U pasnuunTb Kaxayw Xpo-
MOCOMY B OTAENbHOCTWM TPYLHO - OpHako Takue
CUNbHO BbLITAHYTbIE B AJIMHY HUTEBUAHbIE XPOMOCOMbI, a TakKxe
YyUacTKM WX XOPOLIO BUAHbI C MOMOLLbLIO 3M1EKTPOHHOrO MUKPOCKONa.

BaxHelwnii npouecc, CoBeplIaOLMiAca TONbKO B Nepuos MHTep-
thasbl,— 310 cuHTe3 AHK, B pesynbTaTe KOTOPOro Kaxpjas Xpomo-
coma ygsausaeTcd. OTMETMM, 4YTO B OCHOBE CUHTE3a JIEXUT YHU-
KanbHasa crnocobHocTb Monekynsl AHK Kk yasoeHuto (06 3TOM Bbl
y3HaeTe no3xe, c. 161). CuHtes AHK npoTtekaeT B cepeAnHe UHTep-
hasbl, U NPOLO/MKUTENBHOCTbL €ro pas/iMyHa y pasHbiX BUOB XUBOT-
HbIX W pacTeHwil. Hanpumep, B K/eTKax MJ/eKOMMTalLWMX 3TOT Npo-
LeccC MpofonXaercd s—io Y, W 3@ 3TO BpPeMA Kaxgad Monekyna
OHK cTtpout nopobHyto cebe BTOpyt Monekyny. CnefoBaTesbHO,
€CM [0 Hayana CMHTe3a B COCTaB OAHOW XPOMOCOMbI BXOAMMA OfHa
monekyna OHK, To nocne 3aBeplweHUss CUMHTE3a B COCTaB KaXXAoOW
XPOMOCOMbI BXOAAT [BE COBEpPLUEHHO OAWHAaKOBble Mofekynbl OHK-

B TeueHue Bcero nepuoga uHTepasbl XPOMOCOMbl aKTUBHO OCY-
WEeCTBNAIOT KOHTPO/Ib Haf BCEMWU MpoLEeccaMu XU3HEeLEeATeNbHOCTU
KneTkn. IMEHHO B UHTepdase B A4Pe HENPepbiBHO MPOUCXOAUT CUH-
Tes PHK, B umTtonniasme ugetr cCuMHTE3 6efiKoB, Yr/feBOLOB W XMWPOB,
KNeTKn pacTyT. Bce 3To 03HayaeT, YTO B Nepmoj UHTepdasbl KneTka
aKTMBHO (YHKLWOHMPYET, B Hell OCYLLeCTBAAIOTCA BCE MpOLECChI
XU3HEJeATeNbHOCTU, BK/tOYas NUTaHuWe, AblxaHue, cuHTe3 AT®, Bbl-
[leNleHne BO BHELIHIOO cpefy pasHoo6pasHbiX MPOLYKTOB 06MeHa
BELLLECTB.

Bo Bpemsa wuHTepdasbl NPOUCXOAMT TakXe YBeNUYeHue uucna
MUTOXOHAPWIA, XNOPONNAcTOB, 3/1EMEHTOB annaparta Fonbaxu, yasau-
BAETCA YMCMO LEHTPMONE KNEeTOYHOro LEHTpa, T. €. KNeTka roToBuUT-
CA K fgeneHuto. MpofomKUTENbHOCTb MHTepdasbl pasnyHa y pasHbIX
K/eToK.

EcTb ¥ Takume K/eTKM B COCTaBe MHOFOK/IETOYHOrO OpraHu3ma,
KOTOpble He LenaTcd, U uHTepdasa Yy HUX MPOLO/MKAETCA B TeyeHue
MHOTMX neT. K uX 4yucny OTHOCATCA HepBHble KMETKW, yTpaTuBLUUe
CMOCOBHOCTb K [ENEeHNI0 W CYLLECTBYIOLIME B TEYEHME BCEW XKU3HWU
opraHusma.

1. KakoBo cTpoeHue aapa? 2. KakoBbl pofib U cocTas fafpbiwka? 3. B Kakom
BellecTBe Afpa 3aK/itoyeHa HacneAcTBeHHas MHGopmauua? 4. B KakoMm cocTosi-
HUM HaxoAATCA XPOMOCOMbl B WHTepdase? 5. CocTasBbTe Tabnuuy Ans cpas-
HEHWS CTPOEHWS W (YHKLWIA OpraHoMAoB LMTONNA3Mbl U iapa KNeTOK pacTeHui
N XUBOTHbIX.
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36. T[pokKapuoTuyeckme K/eTKu.
HekneTtouHble hopMbl XXU3HU — BUPYChI

OCOBGEHHOCTU CTPOEHUST MPOKAPUOTUYECKUX KIETOK (GakTepun 1
CUHe-3eneHble BOAOpoCAM). B kneTkax npokapuoT, B OTAMYMe OT
3yKapuoT, HeT pAaga OpraHoWAoB: MUTOXOHAPWIA, 3HAOMNNasmaTuyec-
KOV ceTu, annapaTa Fonbmxu. Y 6akTepuin n cmHe-3eneHbIX BOLOPOC-
Nneil OTCYTCTBYeT fA4p0O, XPOMOCOMbl He OTAefeHbl OT LMTOMAa3Mbl
AfepHoin o6onoukoil, a cBOG6OAHO pacnonaratoTcAs B LMTOMNa3Me.

BakTepun UMeloT 0YeHb Mefikue pasMmepbl (B anuwy oww [LOCTUrA-
0T or 1 A0 10 MKM) W pa3indHble ¢opmbl 48 . CHapyxwu
H6akTepranbHas KneTka OKPY>eHa MA0THOW 060N10YKOW, a Yy HeKoTo-
PbIX BMAOB eLe W CAM3UCTOl Kancynoi. Mog 060104KORA, cocTosALel
M3 YrneBofo0B, HaXOAMTCA MnasMaTuyeckas membpaHa, KoTopas Tec-
HO mpwneraetT K uutonnasmMe ss . OHK cocpegoToyeHa B opaHoiA
XpOMOCOME, KOTOpas UmeeT (hOpMYy KO/bLia U pacnosiodXeHa B LeHTpe
KNeTKu.

PasMHOXalOTCA OaKTepuu [eneHuem KeTKM Ha [ABe 4acTu; npu
6naronpuATHbIX YCNOBUAX HEKOTOpble OGakTepunm [enaTcA Kaxible
20 MWH.

BakTepuu MMelOT OrpOMHOe 3HayeHue Ana yenoseka. MHorue oT-
pacnum nNpOMbILAEHHOCTM U CeibCKOro XO035MCTBa MNOMHOCTbIO WK
YaCTUUYHO 3aBUCAT OT [eATeNbHOCTM OakTepuil. Takme BaXKHble Xu-
MUYECKNEe COeAWHEHUA, KaK 3TWO0BbIA M GyTUNOBLIA CAMPTHI, YKCYC-
Has KUCMoTa, aueToH, o6pasyloTcs 3a cyeT AesTeNbHOCTU GaKTepuid.
Yenosek ucnonb3yeT, 6akTepun B MNpOW3BOACTBE Macna, cbipa, pas-
NNYHBIX BMAOB KUCAOTO MOAOKA, KUCMOW KanycTbl U APYTrUX NPOAYK-
TOB. B HacToslee Bpems pa3BMBaeTCs HOBaf OTpac/b NPOWU3BOACT-
Ba— MUKpPOOMONOrnyeckas npoOMbILLINEHHOCTb. TEexXHOoNorns npoms-
BOLCTBA MHOMMX (hEPMEHTOB, KOPMOBbIX 6€MKOB, NEKAPCTBEHHbIX Mpe-
napaToB OCHOBaHa Ha XXW3HefeATeNbHOCTU 6GaKTepwii.

BakTepnanbHas kneTka cogepXuTt 6oratblii Habop (hepmMeHTOB U
6MONOrNYECKN aKTUBHbLIX BeLWecTB, Hanpumep aHTUMOMOTMKOB. Ha
3TOM U OCHOBAHO MCMO/b30BaHWe 0akTepuil B MWUKPO6GUONOrMYecKoi
MPOMBbILINIEHHOCTN A8 MONYYeHUA LEHHbIX MPOAYKTOB W3 [eLeBoro
M LOCTYMNHOro cbipbsi. OrpoMHYI0 poJib UrpatoT 6akTepuy B MpoLec-
cax 6M0N0rnYeckKoli OUYUCTKM BOAbl, 3arps3HEHHOW MPOMbILIEHHBIMU
M 6bITOBbIMM OTX04aMu. OfHAKO OYeHb MHOrue 6akTepuu MNPUHOCAT
YeNnoBeKY, XMBOTHbIM W pacTeHWsM O60NbLLOA Bped, ABNASCH BO36OY-
OUTeNAMM pasNnyHbIX 3aboneBaHWii, Hanpumep Au3eHTepuu, GproLl-
Horo Tuga u ap.

Mofo6HO GakTepmsaM, CUHe-3e/IeHble BOGOPOC/IN He UMET oopm-
neHHoro sgpa, U AHK ux pacnonaraetcs HenocpeiCTBEHHO B LUTO-
nnasMe, B CaMOM LEeHTpe KneTKu. OHM He UMEKT TakXXe xnoponsac-
TOB, U MeMOpaHbl C 3aK/0UYEeHHbIM B HWUX X10PO(UINIOM HaxoAAaTCH
npsmo B uutonnasme H . O60M0YKM KNETOK 3TUX OPraHn3MoB
06nafalT 3HaUMTENbHON MPOYHOCTHIO U COCTOAT W3 YrneBogos. Pas-
MHOXAlTCA CUHEe-3eNeHble BOAOPOCAU [efleHWEM K/eTKM nonosiam.
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KnetoyHas

Xpomocoma

3anacHsble
BellecTBa
(yrnesogbl)

dOTOCUHTE-
CTeHHa 3upyowme

MeMb6paHbl

Xpomocoma

Mna3smaTnyeckasn
mMembpaHa

66. Cxema cTpoeHus 6GakTepuu (cnesa) M CUHe-3e/IeHOW Boaopocnu (cnpasa).

Jinct
Tabaka,
NopaXKeHHbIV
MO3an4HoOI 60M1e3HbI0
(cBeTnible yyacTKn)

Cxema cTpoeHua Bupyca
Taba4yHOW MO3auKu

cBepHyTas
B

O6onoyka
6enKoBbIX

Kpwvictann Bupyca
B K/eTKe imcTa

67. Bupyc Ta6auyHOW MO3aMKU W CXemMa ero CTPOEeHUs:.

68. 3JNeKTPOHHO-MUKpOCKONUYyeckas
Yaen. 71 OO0

doTtorpachmss Bupyca TabGauyHOW MO3amKMu.
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CviHe-3efieHble BOAOPOC/M LIMPOKO pac-
NpocTpaHeHbl B CamMblX pa3HO06pa3HbiX npec-
HbIX BOJOEMax, B MOPSX W OKeaHax, B MOYBe.
3710 Haubofee [peBHWE M3 OpPraHW3MoB, CO-
gepxawmx xnopogpunn. Ix HaxogsaT B 0T0-
XXEHUAX 3eMHOI KOpbl, BO3pacT KOTOPbIX CBbl-
we 3 mapa. netr. CuHe-3efieHble BOAOPOC/M
06MNbHO pasMHOXAaKTCA B BOfjOeMax, 3a-
FPA3HEHHbIX OPraHMYyecKUMU BeLLecTBaMMU,
MO3TOMY OHM CAYXAT MHAMKATOPaMy CTeNeHw
3arpsi3HeHHOCTU BOfbl.
Bupycbl. CyuecTtByeT 6onbluas rpynna
69. Cxema cTpoe- XXMBbIX CYLLECTB, He MMEKLWNUX KIETOYHOr0
HHA GakTepuo- CTpOeHudA. ITU CylecTBa HOCAT Ha3BaHue
! BMPYCOB (NnaT. «BMpyC» — A4) W NpeAcTas-
NAT HEKNeTOYHble (OPMbl XXW3HW. Bupycbl Henb3fd OTHECTU HU K
pPacTeHUsAM, HU K >XMUBOTHbIM. OHM WCKMKOYMTENbBHO Masbl, M03TO-
My MOryT 6biTb W3y4YeHbl NMLWb C MOMOLLbIO 3MEKTPOHHOIO MMWKpPO-
ckona.

Bupycbl CNOCOOGHbI XWUTb W pasMHOXaTbCs TOMbKO B KETKax
OPYTMX OpraHnsMoB. BHe KMETOK XXUBbIX OPraHM3mMOB BMPYCbl XWUTb
He MOryT, U MHOTME M3 HUX BO BHeLUHel cpefe MMelOT (GopMy Kpuc-
TannoB 67 . locensascb BHYTPU KETOK >KMBOTHbIX, PAacTeHWi u
6aKkTepwuii, BUPYCbl BbI3bIBAKOT MHOIO OMNacHbix 3abonesaHuit. K yuc-
Ny BUWPYCHbIX 3ab60seBaHWiA YenOBeKa OTHOCATCS, HampuMep, KOpb,
rpunmn, nonuomuenuT, ocna. Cpean BUPYCHbIX 60/e3Hel pacTeHwni
M3BeCcTHa Mo3aM4yHas 6one3Hb Tabaka, ropoxa W LPYrux KynbTyp;
y 60/1bHbIX PacTEHWUI BMPYCbI Pa3pyLLardT XIOWNTAACTbl Y MOPaXKEHHbIE
y4yacTKM NNCTbeB CTaHOBATCA GecuBeTHbIMu LLLI| .

Bupycbl OTKpbIn pycckuii yyeHblin [. W. MBaHoBcknii B 1892 T.

Kaxpgas BMpyCHas 4acTuua COCTOMT M3 HebOo/MbLIOro KoAMyecTBa
AOHK wan PHK, T. e. reHeTMyeckoro martepunana, 3aK/JHOUYEHHOro
B 6enkoByt0 060104Ky. OTa 060104YKa UrpaeT 3alMTHYIO POSib.

PaccmMOTpMM CTpOeHME BMPYCOB Ha Mpumepax Bupyca TabayHoW
mMo3aukn un 6akTepuodaros. Bupyc TabauHOll MO3auKu CyLiecTByeT
B (hopmMe OTAENbHbIX YacTuy, Kaxgas M3 KOTOPbIX MMEET Mnaso4yko-
BUAHYIO (hOpMYy W npeAcTaBnseT coboi LUAWHAP C NOMOCTbI0 BHYTPU.
CTeHKa umnuHgpa obpasoBaHa MoJsiekynamu 6enka, a BHYTPW, MOA
aToil 6enKoBO 060104KON, pacnonaraetcd Tsx PHK, cBepHyTbiid B
thopme cnupanu 67 . B nncTbax Tabaka vacTuubl BMpyca, coeau-
HAfCb BMeCTe, 06pas3ytoT CKOM/JeHWe B BUAE KPWCTaNN0BLIECTUTPaH-
HOi (pOpMbI, KOTOPble BWAHbLI B CBETOBOW MUWKPOCKOM 68

M3BeCTHbI TaKXe BMPYCbl, KOTOpble MOCENAITCS B KNeTkax 6ak-
Tepuit. Ix HasbiBalOT 6akTepuodaramu nnm haramm (rped. «haroc» —
noxuparwlumnii). baktepmodary nNofHOCTLIO paspywarT 6akTepuans-
Hble KNeTKN M MOTOMY MOTYT 6biTb MCNONbL30BaHbI A5 fevyeHns 6akTe-
prvanbHbiX 3a60/1eBaHNi, HaNnpuMep AU3eHTepuun, BprOWHOro Tuda, Xo-
nepsl.
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PaccmoTpum cTpoeHue 6GakTepuoara, KOTOpbIA MocenseTca B
KNeTKax KuWeyHol nanoyku. Takoi 6GakTepmodar ‘69  no dopme
HanoMwnHaeT ronosacTuka. Teno 6akTepuoara COCTOUT U3 TOMIOBKY,
XBOCTUKA U HECKO/IbKUX XBOCTOBbLIX OTPOCTKOB. CHapy>XW rosoBka u
XBOCTWK NOKPbITbl 6€/IKOBO 0607104KOI. BHYTpPYM ronoBKM HaxoguTcs
OHK, a BHyTpM XBOCTUKa MPOXOAWUT KaHan. bakTepuodar npoHMKaeT
B KNeTKY KuLeYyHOW nanoyku. CHauvana OH MNPUKPennseTcs K ee mno-
BEPXHOCTM W pacTBOpsieT B 3TOM MecTe 060/104Ky 6GakTepun. 3aTem
OHK 6akTepuodara BnpbiCKMBaeTCA B KNeTKy bakTepuu. fanbuie y
KULLEYHOW Manoyky, 3apaxeHHoW 6akTepuotarom, HauyMHaeT CUHTe-
3uposatbca OHK 6akTepuodpara, a He cobecTBeHHad A HK bakTtepuu,
N B KOHEYHOM uTore 6akTtepusa norunbaer.

CTpoeHMe BUPYCOB [AeT OCHOBaHWe CcuuTaTb WX HEK/ETOYHbLIMU
cyliecTsamu.

1 KakoBbl 0CO6eHHOCTU KNeTOK MpokapuoT? 2. CpaBHUTE CTPOeHWe KIEeTOK
NPOKapmoT ¥ aykapuoT. 3. KakoBO 3Ha4eHMe NpoKapnoT B MPMPOAe U XO3ANCTBEH- ;
HOI fesTenbHOCTU YenoBeka? 4. Moyemy BMPYCbl CUMTAIOT HEKNETOYHOW hopmMoit
KNU3HN?

37. XUMWYECKUIA COCTaB KJIETKW.
HeopraHnyeckmne BeLlecTBa

ATOMHbBI N MOTEKY/IIPHBI COCTaB KIMETKUA. B MWKPOCKOMMYECKO
KNNETKE COAEPXKNTCA HECKOJ/IbKO TbiCAY BELLECTB, KOTOPbIE YY4aCTBYHOT B
pa3Hoo6pa3Hb|x XUMNYECKNX peakunax. XumMmunyeckue npoueccol, npo-
TeKawune B KneTke,— 0AHO M3 OCHOBHbIX yCI'IOBI/II7I €€ XXN3HW, pa3Bun-
TMA, PYHKLMOHMPOBAHUS.

Bce KNeTKM >XWBOTHLIX U PacTnUTeNbHbIX OPraHW3MoOB, a TaKXe
MUKPOOPraH3mMoB CXO0AHbI MO XUMNYECKOMY COCTaBYy, YTO CBUAETENLCT-
ByeT 0 eANHCTBE OpPraHMYyecKoro mupa.

CopepxxaHue XMMUYECKUX 3N1EMEHTOB B KNeTKe

SNeMeHTbl Konuyectso (B %) SNeMeHTbI Konunyectso (B8 %)
Kucnopog 65—75 Kanbunii 0,04—2,00
Yrnepog 15—18 MarHuii 0,02-003
Bopgopog 8—10 Hatpwuii 0,02—0,03
Asor 15—3,0 Xeneso 0,01—0,015
docdop 0,20— 1,00 LinHk 0,0003
Kanwii 0,15—0,4 Megb 0,0002

Cepa 0,15—0,2 og 0,0001

Xnop 0,05—0,10 dT0p 0,0001

B Ttabnuue npuBedeHbl JaHHble 06 aTOMHOM cOCTaBe K/eTok. U3
109 3/1eMeHTOB MNepuoAMYEecKoin cucTembl MeHpeneeBa B K/eTKax
06HapY>XXeHO 3HauynuTeNbHOe UX 60/MbWNHCTBO. OAHWU 3N1eMeHTbl Coaep-
XaTcs B KNeTKax B OTHOCUTESNIbHO 6O0/bLIOM KONMYecTBe, Apyrue —
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B ManoMm. OCOBEHHO BENNKO COfepXaHue B KNeTKe YeTbipex 3/eMeH-
TOB — KuCnopoga, yrnepoga, a3ota v Bofiopoa. B cymme oHn cocTas-
naT nodytn 98% BCero cofepXXmMmoro Knetku. Cnegyrouwyro rpynny
COCTaBMAT BOCEMb 3/IEMEHTOB, COfepXaHwe KOTOpbIX B K/eTke
ncuucndeTca [ecaTbiMU UM COTBIMW  LJONSAMU  MpoueHTa. ITO cepa,
thoctop, xnop, Kanuid, MarHuii, HaTpWin, KanbUWin, xeneso. B cymme
OHM cocTasBnalT 1,9%. Bce ocTanbHble 31eMEHTLI cofep)kaTca B
KNeTKe B WCKMOUYUTENIbHO MasblX KoamyecTBax (MeHbLIe o,01%).

Takum 06pa3oM, B KNETKE HeT KaKUX-HUOyAb OCOOEHHbIX 3/eMEeH-
TOB, XapaKTepHbIX TOAbKO ANS >XWBOW NPMpOAbl. ITO yKa3blBaeT Ha
CBA3b W €4UHCTBO XXMBOW W HEXWBOW Mpupogbl. Ha aToOMHOM ypoBHe
pasnuunini Mexnay XMMWYeCKMM COCTaBOM OPraHUM4ecKoro M HeopraHu-
YecKoro mupa HeT. Pasnnumsa obHapyXuBalTCA Ha 60/1ee BbICOKOM
YPOBHE OpraHusauum  MonekynspHom. Kak BUAHO K3 Tabnuubl, B
XUBbIX TeflaX HapsAfy C BeLlecTBaMu, PacrnpoCTPAHEHHLIMU B HEXWU-
BO/ Npupoje, COLEPXUTCA MHOXECTBO BeLLeCTB, XapaKTepHbIX TO/b-
KO AN5 XXUBbIX OpPraHn3MoB.

CofeprkaHve B KMETKE XMMWYECKUX COEUHEHW

CoepguHeHus (B %)

HeopraHnyeckue opraHuyeckue

Bopa 70- 80 Benku 10 -20

HeopraHunyeckue BellecTBa 1,0—15 Yrnesojbl 02 20
XKupbl 1-5
HyK/1leMHOBbIE KUCNOTbI 1,0—2,0

AT® un gpyrvie Hu3Komone-
KYNnsipHble OpraHuyeckue Be-
uecTaa 0,1—0,5

Boga. Ha nepeom MmecTe cpefw Bel,eCTB KNeTKM cTouT Boga. OHa
cocTtaBnsetr nout 80% Macchl KNeTKn. Boga — BaKHeWLW WA KoMMo-
HEHT KNeTKM He TOMIbKO MO KOAM4YecTBY. Eil NpuHagnexuT CyL,ecTBeH-
Has W MHOroo6pasHas posib B XXU3HWU KNETKMU.

Bopa onpegensiet usmyeckme CBOWCTBA KNETKN — ee 06beM, ynpy-
roctb. Bennko 3HayeHue BOAbl B 06pa3oBaHWMK CTPYKTYPbl MOJIEKYN
OpraHnyeckux BeLlecTB, B YaCTHOCTM CTPYKTypbl 6efikoB, KoTopas
Heobxo4mMMa ANS BbIMOMHEHUA WX (PYHKUWA. Benuko 3HauyeHue BOAbI
KaK pacTBOpPWUTENA: MHOrMe BeLlecTBa MOCTYMalT B KNETKY U3 BHeLU-
Heli cpedbl B BOAHOM pacTBOpPE M B BOAHOM >Ke pacTBope oTpaboTaH-
Hble MPOAYKTbl BbIBOAATCA W3 KMeTKW. HakoHel, BOJa ABNAETCHA He-
MOCPEACTBEHHbLIM YYaCTHUKOM MHOIMX XUMWUYECKMX peakumin (pac-
wenneHne 6efKoB, YrnesoAOB, XWPOB U Ap.).

Mpncnoco6neHHOCTb KNeTKN K (DYHKLMOHMPOBaHMIO B BOLHON Cpe-
[le CNY>XWUT LOBOLOM B MOMb3Y TOrO, YTO XW3Hb Ha 3emne 3apojnnach
B BOfe.

Buonornyeckas ponb BoAbl OnpefenseTcs 0COBEHHOCTLIO ee Mosle-
KYNAPHOI CTPYKTYpbl, MOASPHOCTHIO €e MOJSIEKY/I.
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OCO06EHHOCTN MONEKYNAPHOW CTPYKTYpPbl BOAbl OOBSACHAKT U €e
CBOICTBa Kak pacTtBopuTens. CyuecTByeT MHOFO BeL,eCTB, XOpOLIO
pacTBOPMMbIX B BOAe: TaKOBbl MHOFME COMW, KUCMOTHI, WEeno4Yn, a u3
OpraHMYecKnX BELLECTB — MHOIMe CMWPTbl, aMWHbI, YT1eBOAbl, GenKm
n op. BewecTBa, XOpowo pacTBOpMMbIe B BOAE, Ha3blBAKTCA FMAPO-
(hWNbHbIMKM BewecTBamMu (rpedy. «rugpoc» — BOAa, «(uneo» — nob-
N0). VI3BECTHO TaKXe MHOr0 BewecTB, MOXO0 WAM BOBCe HepacTBO-
pUMbIX B BOAE, HampuUMEpP XXWPbl, KneTyaTka U gp. WX HasbiBaloT
rmapogobHbIMKN BewecTBamMu  (Fpey. «ruapoc» — Bofa, «(oboc» —
CTpax, HeHaBucTb). OT 4Yero e 3aBUCUT TMAPOGUNABHOCTb UAW TUS-
potho6HOCTL BewlecTBa? BewecTsa rugpoduiibHbl, €CAM B UX MOMEKY-
Nle COfepXXartcs rpynnbl aTOMOB, CNOCOOHbIe BCTynaTb C MOJeKynamu
BOAbl B 3/IEKTPOCTATMUYECKOE B3aMMOAENCTBME WM 06pa3oBbiBaTb C
HMMW BOJOPOAHLIE CBS3U. B KNeTKe COAEpPXMUTCA MHOro rmapoduib-
HbIX BELLeCTB: COMM, YrneBoAbl, 6efikKM, HWU3KOMOJMEKYNApHblE opra-
HUYeckne coeguHeHns. EcTb B KneTke W rngpodobHble BeLLECTBa,
Hanpumep >upbl. ToHualiwwnidi cnoit rmapoobHbIX BeLLecTB BXOAUT
B COCTaB KNeTOYHbIX MeM6bpaH. Bnarogaps 3ToOMy OrpaHW4MBaeTcA
nepesBMXEHNE BOAbI M3 OKpYyXKalLleli cpedbl B KNETKYy UM 06paTHO,
a TakXe M3 OfHUX y4yacTKOB K/ETKM B Apyrue.

Conn. K HeopraHM4yeckum BelLecTBaM K/ETKW, KpOMe BOAbl, OTHO-
CATCA TakXe conu. [na NpoLeccoB >XU3HELeATeNbHOCTU U3 BXOASA-
WMUX B COCTaB CONeli KaTMOHOB Haubonee BaxHbl K+, No +, Ca2+,
Mp2+, n3 aHnoHos HP042-, H.P04_, Cl~, HC03~

KoHuUeHTpauua KaTUOHOB M aHWOHOB B K/IeTKE U B cpefde ee o6u-
TaHudA, Kak npasuno, pesko pasfnyHa. Tak, BHYTPU KNETKW Bcerga
LOBOMbHO BbICOKAs KOHLEHTpauus WOHOB Kanus W OYeHb Manas
MOHOB HaTpusi. HanpoTuB, B OKpYXatoL,eii KNeTKy cpege — B niasme
KpOBM, B MOPCKOI BOJE — Mano MOHOB Kanus W MHOTO MOHOB HaTpus.
Moka KneTka >XMBa, 3TO COOTHOLUEHWE WOHOB BHYTPU U BHE K/ETKM
CTOWKO nogpepxusaetcs. locne CMepTM KAETKW COAEPXKaHWE WOHOB
B KNeTKe W B cpefe ObICTPO BbipaBHMBaeTca. Cofepxalwneca B KieT-
Ke MOHbI MMEIT BaXKHOE 3Ha4YeHWe A1 HOPManbHOro (YHKUMOHMPO-
BaHWA KMETKW, a TaKXe A4S MOLAEpXaHWsA BHYTPU KIETKU NOCTOSAH-
HOW peakuuu. HecmoTps Ha TO 4TO B MPOLECCE XKU3HEAEATENbHOCTU
HenpepbiBHO 06pasyloTcad KWCAOTbl W LIeN0Yn, B HOpME peakums
KneTkn cnabouienoyHas, MovyTM HelnTpanbHasd. ITO obecrneymBaeTcs
cogepXallMumMmcs B Heil aHMOHamu cnabbix Kmcenot  (HCO3*,
HPO42-) « cnabbimn kucnotamyn (H.CO3), KOTOpblE CBA3LIBAKT U
OTAAlT WMOHbI BOJOPOAA, B pe3ynbTaTe 4Yero peakuus BHYTPEHHel
cpedbl KNeTKU NpakTUYecKn He M3MeHseTcs.

HeopraHuyeckme BelwlecTBa COAEepXaTcsd B K/ETKE He TOMbKO B
pPacTBOPEHHOM, HO U B TBEPAOM COCTOSHUU. B 4acTHOCTM, MPOYHOCTb
N TBEPAOCTb KOCTHOW TKaHW obGecrneymBaroTcs ¢ochaTtoM KanbLms,
a pakoBUH MOIOCKOB — KapboHaTOM KanbLus.

1 O uyem cBWUAETENLCTBYET CXOACTBO XWMMUYECKOr0o cOCTaBa K/IETOK pasHbIX
opraHusmoB? 2. Yem OTNMYaAETCH XMMWYECKWIA COCTaB Ten XXMBOW W HEXUBOIA
npupoasbl? 3. KakoBa 6uonornyeckas posnb BoAbl B KneTke? 4. Ha3oBUTE WOHbI
HeopraHW4ecknx CoefUHEeHWiA, cogepxalinecs B KeTKe.
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38. OpraHnyeckme BeLLecTBa KIETKU.
benkun, ux ctpoeHune

XvMMYeCKUiA cocTaB GefiKoB. 13 opraHMuYecKknx BelecTB KeTKM
Ha MepBOM MecCTe M0 KO/MYECTBY W 3HaYeHUto cToAT 6enku. B coctas
BCcex OenkoB BXOAAT aTOMbl BOZOPOAA, Kucnopofa, asota. Bo MHo-
rme Genku BXOLAT, KPOMe TOro, aToMbl cepbl. EcTb 6enku, B cocTas
KOTOpPbIX  BXOAAT TakKXe aToMbl  MeTaiioB — >efnesa, LUHKa,
mMeau.

B oTnuune oT Apyrux opraHn4eckmMx CoefumHeHun 6enku obnapga-
0T psgom ocobeHHocTeid. lMpexae Bcero 6enkam npucywa rpomag-
Has MmonekynspHasa macca. CpaBHWTe: MOJEKynspHas macca cnup-
Ta — 46, YKCYCHOIA KucnoTel — 60, 6eH3ona — 78, a anbbymunHa (oa-
HOro M3 6enkoB siiua) — 36 OO0, remornobuHa (6enka M3 KpacHbIX
KPOBAHbIX  KneTok) — 152 000, Mwuo3mHa  (04HOro u3  6Genkos
Mbiw) — 500 OO0, ACHO, 4TO MO CPaBHEHMIO C MOMEKYyNaMu cCnupTa,
YKCYCHOW KMCNOTbl, 6eH30M1a 1 APYTMMK MOJIEKY/bl 6ENKOB BeNMKaHbI.
B ux NOCTpoeHUn y4yacTBYIOT ThiCAUM aTOMOB. [ns Toro 4tobbl noj-
YEepKHYTb TUraHTCKWUI pasmep TakMX MONeKYS, WX Ha3blBalOT Makpo-
mMonekynamu (rped. «Makpoc» — 60/bLIOW, TUTaHTCKUWA).

CipoeHvie GenkoB. CpeAn OpraHUYecKux CcoeavHeHWint 6Genku ca-
Mble CNOXHble. OHM OTHOCATCA K COEAMHEHUAM, Ha3blBaeMblM MOAN-
Mepamu. Monekyna nonumepa npeAcTaBnseT AMHHYIO Uemnb, B KOTO-
poii MHOrO pa3 MOBTOPSETCA OAHA W Ta XE CPaBHUTENIbHO MpocTas

yOH
HC X cH
[
HC. CH
Cc N
CHA I
CH CH28H CH2
-blH, H C N42 H- —WH?2
COOH COOH COOH
BanuH (Ban) LinctenH (umc) Tupo3uH (Tup)

70. CTpoeHne aMUHOKUC/OT.
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CTPYKTypa, Has3biBaemMas MOHOMepoM. Ecnm 0603Ha4YnTb MOHOMEP
6yKBOI A, TO CTPYKTYpYy MosuMepa MOXHO M300pa3uTb Tak: A—A—
A—A—A.

Kpome 6ekoB B Npupoje CyLLecTBYeT MHOI0 APYruMx NoiMmMepos,
Hampumep LeNIN03a, Kpaxmasn, Kayuyyk. B Xumuueckoil npomblil-
NNEHHOCTM CO03[aHO MHOr0 WCKYCCTBEHHbIX MOMIMMEPOB — MOJIN3TUSIEH,
naBCaH, KanpoH u ap.

BO/bWWHCTBO NPUPOAHBIX U UCKYCCTBEHHbLIX MOAMMEPOB MOCTPOe-
Hbl M3 OLWMHAKOBbIX MOHOMEPOB. Befiku e COCTOAT W3 CXOLHbIX, HO
He BMOJIHE OAWHAKOBbLIX MOHOMepoB. MoHOMepaMu 6GefiKOB ABMAIOTCS
aMUHOKUCNOTLI. KakK BUAHO Ha pucyHke 70 , MofieKyna aMMHOKUC-
NOTbl KakK 6bl cOCTOMT M3 ABYX 4YacTeil. OfHa 4acTb (Y4epHbiMU OYK-
BaMM) Yy BCEX aMWUHOKWUC/IOT OfWHakosasd. 37O T[pynnupoBKa

H—C—bIHr. OHa cocTtouT u3 amuHorpynnsl (—bIHr) »n Haxogs-

I
COOH

weics pagom kap6okcunbHoi rpynnel (—COOH). [Apyras u4acTb
MO/eKy/ibl Y BCeX aMWHOKWUC/IOT pa3Has (OHa HameyataHa KpacHbIMU
6ykBamMu). 3Ta 4yacTb Ha3blBAeTCA pafuKaioM.

3BeCTHO MHOro pasHblX amMUHOKMCAOT. HO B KayecTBe MOHOMe-
POB NO6bLIX NPUPOLHBLIX BENKOB — XUBOTHBIX, PACTUTENIbHbIX, MUKPOOG-
HbIX, BUPYCHbIX — U3BECTHO TONbKO 20 aMMHOKUCAOT. OHU MNOonyyunnu
Ha3BaHMe «BOMWEGHbIX». VX CNMCOK npeAcTaBneH B Tabnuue.

ToT ¢akT, 4To 6GenKnM BCeX OPraHU3MOB MOCTPOEHbI U3 OLHUX U
TEX e aMWHOKWUCNOT — elle OfHO [OKAa3aTe/NbCTBO €4MHCTBA XXUBOIO
Mupa Ha 3emne.

[Baguartb aMMHOKMCNOT, BXOAALMX B COCTaB NPUPOAHLIX 6enkos
(«BONLWEBHBbIE» aMUHOKUCNOTI)

CokpallieHHoe CokpalleHHoe
AMUHOKMCIOTA HasBaHe AMUHOKMCNOTA Ha3BaHMe
AnaHunH Ana Neiiynn Neit
ApPruHunH Apr NIn3nH nuns
AcnaparuH AcH MeTNOHUH Mert
AcnaparnmHoBsas Kucnota Acn MponuH Mpo
BanuH Ban Cepun Cep
ruetnanH 'me Tupo3uH Tup
rnuymH nn TpeoHuH Tpe
FnytamuH nH TpunTtoaH Tpu
FnytamuHoBsas Kucnota rny PeHnnanaHuH ®eH
3oneiunH ne LincrenH Linc

CoeZiMHeHNe aMWHOKMCNOT Npu 06pa3oBaHUMN GeNKOBOW MONEKYbI
OCYLLECTBASETCSA yepe3 06y A5 BCEX aMUHOKWCOT TPYNMnMpoBKY.
UTo6bl Nyylle 3TO MOHATb, PacCCMOTPUTE PUCYHOK <71 : 13 KapBoK-
CUNbHOW rpynnbl OfHOW aMWUHOKWUCIOTbI W aMUHOTPYNMbl COCEAHEl
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aMUHOKWCNOTbI OTLLENAsieTcs MO/MeKyna BOAbl U 3a CYeT 0CBOGOAMB-
LUMXCA BaNEHTHOCTE OCTAaTKM aMUHOKMUCNOT CoefuHslTCs. Mexay

|

aMUHOKMNCNOTaMW BO3HWKAET MpoyHas KoBaneHTHasa cBA3b bIH—CO,
Ha3blBaeMas MenTWAHOW cBA3bl. ObBpa3oBaBlUeecs COeAMHEeHWEe aMu-
HOKWUCNOT HasblBaeTcs nenTugoMm. [enTug w3 ABYX aMUHOKWCAOT
HasblBaeTCs AMNenTUAOM, W3 TpeX aMUHOKWUCNOT — TPUMNENnTUAOM, W3
MHOTMX aMWHOKUCNOT — nonunentugoMm. Bce 6enku npegcraBnsoT
co60i monunenTugbl, T. €. LENM M3 MHOTMX LeCATKOB W Jaxe COTeH
aMUHOKMUC/IOTHBIX 3BEHbEB.

KaXXablil XKMBOW OpraHnW3M COAEPXWUT 60/bLIOE YMCAO Pa3/INYHbIX
6enkoB. lMpu 3TOM KaxgoMy BuAY MNpuCyLLM OCOBEHHble, CBONCTBEH-
Hble TONbKO AaHHOMY Buay 6enku. [axe 6enku, BbINOAHAWOLWME Y
pasHbiX BWAOB XWBOTHbIX OAHY W Ty >Xe (QYHKUMIO, OT/IMYalTCA
Apyr ot pgpyra. Hanpumep, y BCeX MO3BOHOYHbIX XXWBOTHbIX —
pbl6, ampubuii, NTUL, MNEKONUTAKLLUX — KPACHble KNeTKU KPOBU
cogepXxaT 6efnoK reMorno6uH, BbIMOMHSKOWMIA Y BCEX >KUBOTHBIX
OfHY W Ty Xe (YHKUMIO — TpaHCnopT kucnopoga. Ho remorno-
6MH y KaXaoro BuAa XXUBOTHbIX CBOW, OCOGEHHbI, MO CTPYK-
Type W CBOACTBaAM OT/IMYalOWKACA OT TremMOrfiobMHOB LPYIUX XU-
BOTHbIX.

Ana Toro urobbl 06BACHWUTL BO3MOXHOCTb CYLLECTBOBAHUS TaKo-
ro rpomMagHoro pasHoob6pasvs OenKoB, HYXHO Y4yeCTb, 4TO 6enkm
pasnnyarTca M0 COCTaBy aMWHOKMUCAOT, MO YUCAY aMUHOKUCAOTHbIX
3BeHbeB, NO MOPALKY CnefoBaHWA B Uenu. YnMcno CTPYKTYPHbIX Ba-
pUaHTOB [OCTUraeT NpuM 3TOM acTPOHOMMUYECKUX Lugp.'*

Ecnn yuecTb, 4TO pasmep OLHOTO aMWHOKMCIOTHOrO 3BeHa paseH
0,35—0,37 HM, TO 04YeBMAHO, 4YTO MakKpomonekyna 6enka, KoTopas
COCTOMT W3 COTEH aMWHOKUCNOTHbIX OCTATKOB, [O/KHa 6bina 6bl
MMeTb B [NUHY HECKO/MbKO [eCATKOB HAHOMEeTpoB. B pgelicTBuTENb-
HOCTM e pa3mepbl MO/eKyn 6enKOB ropasfo MeHblie. HekoTopble
M3 HUX VMMEKT BUJ LIAPUKOB C AMaMeTpoM Bcero 5—7 Hm. Monunen-
TMAHas LUenb 6efika Kak-TO CKpyyeHa, Kak-TO ynoxeHa. Kaxpgomy
6enky npucyly CTporo onpejeneHHbIn xapakTep yknagku. Ona non-
HOM XapaKTepuCTUKKM CTpPoeHUs 6enKoBOi MONeKkynbl TpebyeTcs 3Ha-
HWe ero MepBMYHON, BTOPUYHOW W TPETUYHON CTPYKTYP.

MocnegoBaTeNbHOCTb aMWHOKWUCAOTHbLIX OCTaTKOB B MOMEKyne
6enka onpegensieT ero NEPBUYHYO CTPYKTYpY. 3TO Kak 6bl hopmyna

* B poknage wWHAWICKOro yyeHoro CuHra Ha O6GMOXMMMUYECKOM KOHrpecce B
MockBe 6bl1 NpuBeAeH cneayloWmnii NO6GONbITHLIN pacyeT. Benok ¢ Moneky-
nsipHoii  Maccoii 34 000 copep>XUT okKoso 300 aMUHOKMC/IOTHbIX 3BEHLEB
(MonekynapHaa macca OJHOro aMWHOKWC/AOTHOrO 3BeHa B cpeAHeM pas-
Ha 110). MycTb B cocTaB 3TOoro 6enka BXoAAT He Bce 20 aMMHOKMCAOT, a
TONbKO 12. Tpu Taknx YCNOBUAX YUCAO BO3MOXHbIX W30MepoOB [A/1IA 3TOro
6enka okasbiBaeTcs paBHbiM HO300. NS TOro 4Ytob6bl OWYTUTb FPOMafHOCTb
aToli uudpsl, npeactaBum cebe 10 O/JHOKOMeeYHbIX MOHeT. Takasa rpypga
MoHeT BecuT 10300 r (ogHa ofHOKoMNeeyHass MoHeTa BecuT 1 r). Macca >ke
3eMHOro wapa 1027 r!
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benka. Ha pucyHke 72 npefcTaBneHa MepBuYHas CTpykTypa 6en-
Ka puboHykneasbl. B coctaB aToro 6enka Bxogat 124 aMWHOKMCNOT-
HbIX 3BeHa. Yauie BCEro noaunenTugHas LUenb MOSHOCTHIO HAW 4ac-
TUYHO 3aKpyumBaeTca B cCnupanb. OTO BTOPWUYHAA CTPyKTypa Gesnka.
AMWHOKUCNOTHbIE pajuKanbl OCTAOTCA MPU 3TOM CHapYy>XXu cnupanu.
Butkn cnupanu pacnonaratotcd TecHo. Mexay 14YH-rpynnamu, Ha-
XO4AWMUMUCA HA OfHOM BUTKe, U CO-rpynnamu, HaxoAWWMUCA Ha
cocefiHeM BUTKe, 00pa3ylOTCA BOAOPOAHbIE cBA3M 72 . Bopopopj-
Hble CBA3W 3HAUMTeNbHO cnabee KOBaNEHTHBIX, HO, MOBTOPEHHbIE MHO-
rOKpaTHO, OHW [aloT MPOoYHOoe cuenseHve. MNonunentugHas cnvpans,
«npowmnTas» MHOrOYUCNEHHbIMW BOLOPOLHBIMU CBA3AMM, MpenCcTaB-
NgeT JOCTaTOYHO MPOYHYIO CTPYKTYpY.

MonunenTugHaa cnupanb MOABEpraeTca fanbHeiwein yknagke.
OHa cBOpayMBaeTCca NPUYYANNBO, HO ANA KaXAOro 6enka BMNONHE
OnpefieneHHo ¥ MoCTOAHHO. B pesynbTarte BO3HMKAET KOH(Urypauus,
Ha3blBaeMas TPETUYHON CTPYKTYpoil 72 . TpPeTUUHYIK CTPYKTypy
noafepXuBalT ruapoobHble CBA3M, KOTOPble BO3HWUKAKOT MexXay
pagukKanamu rugpoobHbIX aMUHOKMUCAOT. 3T CcBA3M cnabee BOAO-
pofHbiX. B BOAHON cpeae B kneTke ruapodobHbie pagukanbl OTTan-
KMBalTCA OT BOAbl WM CAMNAKTCA APYr C Apyrom. Takum obpasom,
BOAHasa cpeja Kak Obl NpUHYXAaeT 6efKOBYK MONEKYNy MPUHATH
onpefeneHHy0 ynopagoyeHHY0 CTPYKTYpPY, U OHa CTaHOBUTCA 6uoso-
FMYECKN aKTUBHOWA.

TpeTuyHas CTPYKTypa He ABMSETCS BbiCLIER (POPMOIA CTPYKTYPHOIA
opraHusauum 6enka. B XuBoi KneTke 06HApPYyXEHO MHOr0 Jpyrux,
eule 60/iee CNOXHbLIX ee (hOpM, HanpuMep YeTBEpPTUUHble 72

CH3 CH.
CH28H 1

—>-;, HIO+

MenTugHble  cBA3M

71. CoeAnHeHVe aMWHOKWUC/IOT B MOANNENnTUAHYIO Uenb.
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HECHONbHO NOAUNENTULHBIX
uenei coefuHeEHDI

72. YPOBHU CTPYKTYPHOW oOpraHusaummn 6Genka.



CBoiicTBa M (PyHKUUN GENKOB

I. KakoBbl 0CO6EHHOCTW CTpOoeHMM Genka kak monmmepa? 2. Yem oTnuuaroTcs
6enKn Kak MonumMepbl OT TakWUX MPUPOAHBIX MOMUMEPOB, KakK Kpaxmasn, Lennto-
nosa, Kayuyyk? OT MCKYCCTBEHHbIX MOAMMEPOB (MONWM3TUNEHA, NascaHa u [p.)?
3. Uto npefcTaBnsieT coboii mepBUuYHas CTpykTypa 6enka? 4. Yto npeacras-
NAT co60i BTOpPUYHAA, TPeTU4YHas CTPYKTypbl Genka?

39. CsoicTBa U (PYHKUUIA 6ENKoB

CeoiicTBa 6enkoB. V3 pasHbiX XWUBbIX O0O0BLEKTOB — XUBOTHbIX,
pacTeHWA, MUKPOOPTraHNU3MOB — OblIN M3B/IEYEHbl U U3YYEHbl ThICAYU
pasHbiX 6enkoB. opaxaeT pasHoo6pasve (HU3NYECKMX U XUMUYecC-
KX CBOINCTB 0€NKOB, 4YTO 0OYC/MOBMEHO UX pasMYHbIM aMUHOKUCAOT-
HbIM COCTaBOM.

CyluecTBylOT 6eNKyM COBEpPLUEHHO HepacTBOpUMble B BOAeE, €CTb
6enkn nerko pactBopumMble B Bofe. EcTb 6efKM ManoakTWBHble B
XUMWYECKOM OTHOLLEHMMW, YCTORUYMBbIE K LEACTBMIO Pas/iMUHbIX areH-
ToB. EcTb 6enku KpaliHe HeycTOMuMBblE, M3MEHSIOLLIMECS NO4 BAWA-
HWEM HUYTOXHbIX BO3AEWCTBWIA, HampuMep MNog BAUSIHMEM cnaboro
OCBELLEHMA WM MPOCTOr0 MPUKOCHOBEHMA. EcCTb 6enku, umerowme
BMA HWTe, AOCTUralwwWwmx B AMHY COTEH HAaHOMETPOB; €CTb Oenku,
MOJEKY/bl KOTOPbIX MMEKT BUA LIAPWKOB AMaMETPOM BCEro 5—7 Hm.
Ho BO BCcex cnydyasx CTPyKTypa M cBONCTBa 6efika CTPOro COOTBET-
CTBYHOT BbINOHAEMON UM (yHKUUKU. W3 yCTOWYMBOro, TBEPAOTrO, Kak
cTanb, 6enka KepaTuHa COCTOAT 06pa3oBaHuUsA, UCMO/b3YEMbIE XKNBOT-
HbIMA ANR 3aWUTbl U arpeccuu,— pora, KOMbiTa, NaHUMpu, KOrTw,
nepbs, BOMOCbl. BenKnM € HUTEBUAHBIMU MOAeKynamum BXOAAT B COC-
TaB Mbiwy. OHKM CNOCO6GHBI YKOpauMBaTbCA M pacTaArnBatbcs u obec-
MeymBaloT fBUTaTeNbHbIE peakuMn KNeTOK. BefKu ¢ MeNKUMU KpYyribl-
MW MOJIEKYyNamMWn, JNIerKO pacTBOPUMbIE, MOABMXKHbIE WCMOb3YHOTCA
0N TpaHcnopTa Bel,ecTB. Benky BbICOKOAKTUBHbIE, C NEFKO M3MeHse-
MO/ CTPYKTYpO BbINOMHAIOT (YHKUUM KaTanu3aTtopoB, a TakXxe
MCMNob3yTCAa A4NA NpuemMa W nepejayy CUrHanoB B K/eTKY W3 BHeLl-
Heli cpegpbl.

Mof BAWAHMEM pPa3NUYHBLIX (U3NYECKUX M XMMUYECKUX (aKTo-
pOB — BbICOKOVW TemnepaTypbl, psija XUMUYECKMX BeL,ecTB, 06/1yue-
HWUSA, MeXaHW4eCcKoro BO34eicTBMA — cnabble CBA3W, NOALEPXMBaIO-
LMe BTOPUYHYIO M TPETUYHYIO (HO He MepBUYHY) CTPYKTYpbl Befka,
pBYTCA M MONeKyna pasBepTbiBaeTcs 73 . HapylweHue npupogHoli
CTPYKTYpbl 6enka HasblBaeTCs AeHaTypauueil. B pesynbTate fAeHa-
Typauum cBoiicTBa 6enka u3MeHAOTcs. OH yTpauuMBaeT pacTBOpWU-
MOCTb, CTAHOBWUTCS [OCTYMHbIM [EACTBUIO MULLEBAPUTENbHBIX (hep-
MEHTOB, TepseT npucywmne emy QYHKUUN. $FBNeHME AeHaTypauum
6enka, 6e3 COMHEHMS, 3HAKOMO BCeM, MO0 KaXAblii Habnwpan, Kak
npo3payvyHoe XWAKOe COAepXXMMOe Ailla nocne HarpeBaHUs CTaHOBUT-
CS NAOTHLIM W HEeMpo3payHbIM.

Mpouecc peHaTypauun obpaTum, T. €. pa3BepHyTas MoAMNenTua-
Haf Uenmb cnocobHa CaMOMNpPOM3BO/IbLHO 3aKPYTUTbLCA B CNuMpanb,
a crnupanb — CamMOMpPOM3BOIbHO YNOXUTLCA B TPETUYHYHO CTPYKTYpPY.
Ho 3TO 3HauMT, YTO BCe OCOGEHHOCTU CTPOEHMS 6Genka onpefenstoTCs
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BoccTtaHoBneHue
MCXOAHO
MOJ/leHy bl GenHa

MoneHyna
6enHa go
feHaTypayuu

feHaTypupoBaHHbI i
6enoH

73. OeHatypauunsa 6enka.

€ro nepBUYHOI CTPYKTYPOW, T. €. COCTaBOM U MOPSALAKOM YepefoBaHUA
aMWHOKWUCNOT B NOAIMNENTULHOW Lenw.

Cnoco6HOCTb 6enKOB K 06paTMMOMY W3MEHEHWUI CTPYKTYpbl B
OTBET Ha AecTBMe PUINUYECKUX N XUMUYECKNX (PAKTOPOB NEXUT B OC-
HOBE Ba)XHEMLIero CBONCTBA BCEX XXUBbIX CUCTEM — pas3fpaKMMOCTH.

®PyHKuMM 6enkoB. Benkn B KneTKe BbIMOHAKT BaXXHble U MHO-
roobpasHble (PyHKUMKW. TMpexkae BCEro OHW BbIMOMHAOT CTPOMTENbHYIO
(hyHKuMo. N3 6enkoB COCTOAT MembpaHbl K/ETOK W K/IETOYHbIX
OpraHoOuAOB. Y BbICLWUMX >XMBOTHbIX B OCHOBHOM W3 6€/lKOB COCTOAT
CTEHK/ KPOBEHOCHbLIX COCYZAOB, CYXOXWANA, XPAWMU W T. 4.

pomagHOe 3HayeHMe WMeeT KaTaimTuuyeckas (PyHKUMsa 6enkos.
N3 Kypca XuMuM Bam W3BECTHO, YTO CKOPOCTb XMMWUYECKMX peakLuii
3aBMCMT OT CBOWCTB pearnpyrowmnx BeLWeCTB, OT WX KOHLEHTpauuu
M TemnepaTypbl, MPW KOTOPOW unaeT peakumsa. XumMuyeckas aKTUB-
HOCTb BELLECTB B XKMBOW KneTKe, Kak npaBufio, HeBenuka. KOHUEHT-
paumn mnx B KneTke 60MblIeli 4acTbl0 He3HaunTeNbHbl. TemnepaTtypa
KMeTOYHOI cpedbl HEBbICOKas. Takum 06pa3om, peakuum B K/ETKe
OOMKHbI BblAn 6bl MPOTEKATb OYeHb MefneHHO. Mexay TeM peakuum
B K/JeTKe MayT ¢ 6onblIMMM CKOpoCcTAMKU. ITO focTuraetca b6naropa-
pa HaMuMil B K/ETKe KaTanuM3aTtopoB. KneTouHble KaTanu3aTopsl
HasblBalOTCS (hepmeHTaMu. KatanuTmyeckas aKTUBHOCTb (PEPMEHTOB
NCKNIOUNTENbHO Bennka. OHM YCKOPAKOT peakuuMn B AECATKW, COTHM
MWNNOHOB pa3. 1o XMMWUYECKOW CTPYKType ¢epMeHTbl — BENKMN.
B 60/MbWIMHCTBE C/ly4aeB (epMeHTbl KaTanusvpyrT MpeBpaleHns
BELLECTB, pa3Mepbl MOJIEKY/T KOTOPbIX MO CPaBHEHMIO C pasmepamm
MaKpOMOJIEKY bl (PepMeHTa OYeHb Manbl. Hanpumep, (epmeHT KaTta-
nasa uMeeT MofeKynapHyto Maccy 250 OO0 a nepokcupg BOLOpoOAa
(H20:), pacnaj KOTOpOro KaTanuMsmpyet KaTanasa, Bcero 34.
Takoe COOTHOLUEHME MeXAy pasmepamu (PepmMeHTa W BEeLLeCTBOM, Ha
KOTOpPOE OH [JeicTBYeT, HaBOAUT Ha MbIC/b, 4YTO KaTaAMTUYecKas
aKTMBHOCTb (hepMeHTa onpepensieTcs He BCEl ero MONEKynon, a Tofb-
KO He60MbLIMM ee y4YacTKOM — aKTWBHbIM LeHTpoM (epmeHTa. Kak
M3BECTHO, peakuus MeXAy BelecTBamum MPOUCXOAUT MpWU YCI0BUM
TECHOT0 COMMXKEHMA UX MOMeKy. BO3MOXHOCTb COMMKEHNA (hepMeH-
Ta W BeuwlecTBa npoucxoguT 6Grarofapsi reomMeTpuyeckoMmy COOTBET-
CTBMIO CTPYKTYP aKTMBHOIO LEHTpa (hepMeHTa M MOMEKy/bl Bel,ecT-
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Ba. OHM NOAXOAAT APYTr K APYry, «KakK K4 K 3aMKy». lMpu geHaty-
paunn hepmeHTa €ro KaTanamTuyeckas akTUBHOCTb MCYE3aeT, TakK Kak
HapyLlaeTca CTPYKTypa aKTUBHOIO LEHTpa.

MouTn Kaxkgas XMMUYeckas peakuuns B K/ETKe KaTalusmpyercs
0Cco6bIM (hepmMeHTOM. YMCNO pasnnMyHbIX peakuuii, NpoTeKawwmx B
KneTKe, AOCTUraeT HECKONbKUX Tbica4y. COOTBETCTBEHHO B K/eTKe
06Hapy>XeHO HECKO/IbKO ThICAY pa3HbiX (DEPMEHTOB.

Kpome cTpouTenbHOW M KaTanMTUYECKOW (YHKUWIA, BaXKHa CUr-
HanbHas (yHKUMA 06enkoB. B NOBEPXHOCTHYKD MeM6paHy KIeTKu
BCTPOEHbI MOJeKynbl 6e1KOB, CMOCOOHLIX M3MEHSATL CBOK TPETUYHYHO
CTPYKTYpPYy B OTBET Ha feiicTBue (akTOpOB BHewWHen cpedbl. Tak
NPOUCXOANT MPUEM CUTHANOB M3 BHELWIHEN cpefbl 1 nepejaya KOMaHg
B K/ETKY.

Benkam npucywa Takxe aBuraTenbHas GyHkuma. [LBrKeHue
OfHO W3 MPOSBMEHWIA XXU3HEHHON aKTMBHOCTU. Bce BMAbl ABVKEHMUS,
K KOTOPbIM CMOCOOHbI KNETKU Y BbICWIWMX XXMBOTHbIX, B TOM 4uC/e K
COKpalleHVe MbIWL, a TakXe MepuaHue pecHWYeK y MpocTerunx,
LBVXXEHUA XKTYTUKOB, BbIMOMHSAT 0COOble COKpaTUTE/IbHble GefKu.

Benkn BbINOMHAIOT TaKXe TPaHCNOPTHYH (yHKUM. OHKM cnocob-
Hbl MPUCOEAMHATL Pa3/INyHbIE BELLECTBA W MEPEHOCUTb MX U3 OFHOr0
mMecTa KNeTKu B gpyroe. benok kpoBu remornobuH npucoegnHseT
KMCNOPO4 W pasHOCUT ero Ko BCEM TKaHAM W opraHam Tefna.

bonblwoe 3HayeHWe MMeeT 3awnTHaa QyHKuus 6enkos. MNpu BBe-
LEHUN 4yXXepoaHbiX GenKoB WAM KAeTOK B OpPraHuM3M B HeEM Mpouc-
X0AMT BblpaboTKa 0COObIX 6GENKOB, KOTOPble CBA3bIBAOT U 06e3Bpe
XMNBAKOT YYXEPOAHbIE KNETKN W BelecTBa.

Cnepyetr OTMETWUTb, HaKOHEL, 3HEPreTUYECKYl (YHKLUIO 6enKkos.
Benkn pacnagatoTca B KMETKe A0 aMWHOKMCAOT. YacTb aMUHOKMCNOT
ncnonb3yetca 4ns cMHTe3a 6eNnKoB, YacTb Xe moaBepraetcs rnyboko-
My PpacLiensieHno, B XO4e KOTOPOro ocBoboxkgaeTcs 3Heprusa. Mpwu
nonHoM pacuienneHmn 1 r 6enka ocsoboxpaetrca 17,6 kX.

O rpoMagHOM 3HayeHMM GEeNKOB ANS XXU3HW AOrafblBanucb faB-
Ho. CTO net Haszag ®. DHrenbC nmucana, YTO «KWU3Hb eCTb (popma cy
W ecTBOBaHUA 6enKoBbIX Ten». 3Ta (pas3a cTana KpblnaToi, B Hei
nojyepKMBaeTCA pellarollee 3HauyeHWe 6eNKOB ANA XWU3HU. [aHHble
COBPEMEHHO 6MONOTrMM MOMHOCTHLIO MOATBEPXK4AOT 3TOT BbIBOA.

1 Yrto npeacTtaBnsieT coboil AeHaTypauun 6enka? Kakue cTpyKTypbl 6enka
HapylwlatTca Npu feHatypauumn u Kakume coxpaHsatoTca? lNovemy? 2. UTo npeg-
CTaBNAT co60i hepMeHThI? Kakyto pofb OHWM UrparT B KneTke? 3. [lokaxuTe,
4yTO BCe OCOOEHHOCTW CTPOEHWA MOMEKYNbl 6enka OMpefensoTca ero nepsuy-
HOli CTPYKTYypoii. 4. OxapakTepusyiiTe (yHKUMN 6Genkos.

40. Yrnesogbl. Jlunnapl

Yrnesofbl. YTneBoAbl COAEPXATCHA B XMUBOTHbIX KeTKax B He-
6onbwom kKonmyectBe (OKO/MO 1% OT Maccbl CyxXOro BelecTBa); B
KNeTKax MneyeHW M Mblwy, ux 6onbwe (go 5%). PacTuTenbHble e
KNeTKn o4yeHb 6oratbl YrfieBofamu: B BbICYLUEHHbIX JINCTbAX, Ceme-
Hax, mnogax, KnyoHsx kaptodens mx noytn 70%.
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YrneBogbl NpeAcTaBAsOT co60li CNOXKHbIe OpraHuyeckme coefuHe-
HWA, B MX COCTaB BXOAAT aTtoMbl yrnepoga, Kucropofga v BOLOPOAA.

Pa3nnualoT NpocTble W CMOXHble yrnesofbl. lMpocTble yrnesogbl
Ha3blBalOT MOHocaxapufamu. CnoxXHble yrnesofbl npeActaBnaOT co-
60/ nonumepbl, B KOTOPbIX MOHOCaxapuibl MrpalwdT pojb MOHOMEPOB.
N3 nByx mMoHOocaxapufoB obpasyeTtcsa fucaxapup, U3 Tpex — Tpuca-
Xapug, U3 MHOrMx — nonucaxapug,.

Bce MoHocaxapufbl — 6ecLBEeTHbIe BellecTBa, XOPOWO PacTBOPU-
Mble B BoZe. lMouTu BCe OHWM 06Mafat0T NPUATHbIM CMagKUM BKYCOM.
Camble pacnpoCTpaHeHHble MOHOCaxapuibl — r0Ko3a, (PYKTOo3a,
pnbosa u gesokcupubosa. Cnagkuini BKyCc (PpPyKTOB M frof, a Takxe
Mefla 3aBUCUT OT COfepXXaHus B HUX TNIOKO3bl U (hpyKTO3bl. Pn603a
N fe3okcmpmnbo3a BXOAAT B COCTaB HYK/NEMHOBBbIX KucnoT (c. 158) u
AT® (c. 163).

[u- v Tpucaxapugbl, nogobHo MOHOcaxapuiam, XOpoWoO pPacTBo-
palTCca B BoAe, 06najalT cnagkum BKycoMm. C yBenuuyeHuem yucna
MOHOMEpPHbIX 3BEHbEB PacTBOPMMOCTb MOSMCAXapuioB yMeHblUaeTcs,
CNnafKuin BKyC ucuyesaer.

N3 gncaxapufoB BaXKHbl CBEKNOBWUYHbLIWA (MM TPOCTHWKOBLIN) K
MOJIOYHBIA caxap, 13 NoAMcaxapuioB LUMPOKO PacnpoCTpaHeHbl Kpax-
mMan (y pacTeHuid), ramkoreH (y XXMBOTHbIX), KnetyaTtka (ULennono-
3a) . [peBecMHa — noyTM uymucrtaa uennwonosa. MoHoMepamu 3TUX
nonncaxapuaos ABASETCA THOKO3a.

Buonornyeckas ponb yrnesofoB. YTnesofbl UrpaldT poib UCTOY-
HMKa 3HEprumn, HeobXoAuMON ANA OCYLLeCTBNEHUSA KNETKOW pasnnu-
HbIX (JOPM aKTUBHOCTWU. [NA [eATEeNbHOCTU KNeTKU — ABMKEHUS,
cekpeuumn, OGMOCUHTE3a, CBEYEHUS W T. [.— Heob6XoAMMa 3Heprus.
CnoXHble No CTPYKType, boratble aHEpruen, yrnesoabl nogseprawTcs
B K/eTKe rny60oKoMy pacLiensieHuto 1 B pesyfibTaTe MnpeBpalalTcs
B npocTble, GeaHble 3Heprueli coeamHeHns — okcug yrnepoga (1V)
n Bogy (COr m HrO). B xoge 3Toro mnpouecca 0CBO6GOXAaeTcs
aHeprus. MNpu pacwenneHnn 1 r yrnesoga ocsoboxpgaerca 17,6 k[ x.

Kpome 3HepreTMyeckoli, yrnesofbl BbIMOAHAKT W CTPOUTENbHYHO
(hyHKUMI0. Hanpumep, 13 Lennton03bl COCTOAT CTEHKM pPacTUTENbHbIX
KNeToK.

oJlnngbl. Jlunugbl cogepXaTcd BO BCEX KNETKAaX XMWBOTHbIX U
pacTeHuii. OHM BXOAAT B COCTaB MHOTMX K/ETOYHbIX CTPYKTYP.

Nunuabl npefctaBnAoT cobOW opraHWyeckMe BeLLecTBa, HepacT-
BOpUMble B BOLE, HO pacTBOpuMble B GeH3UHe, ahupe, aLeToHe.

N3 nunngoB camble pacnpoCTpaHeHHble W WU3BECTHbIE — XUPHI.
CopepxaHue xupa B Knetkax o6bl4HO HeBenuko: 5—10% (OT cyxo-
ro Bewlectsa). CyLlecTBYIOT, 04HAKO, KNETKW, B KOTOPbIX 0K0M0 90%
XUpa. Y XUBOTHbIX TaKue KNeTKM HaxoAATCA Mof KOXei, B rpygHbIX
Xenesax, canbHuUKe. XXup COAEPXWUTCA B MOJIOKE BCeX MJEKOMuTar-
WKUX. Y HEKOTOPbIX pacTeHWin 601blU0e KONMYECTBO XMpa COCpeaoTo-
YeHO B CEMeHax W nnofax, Hanpumep Yy MOACOMHEYHUKE, KOHOM/MW,
rpeukKoro opexa.

Kpome >XUpOB B K/IeTKax MPUCYTCTBYIOT W APYrue nunupsl, Ha-
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npumMep NeUnTUH, XonectepuH. K nnunuaam OoTHOCATCA HEKOTOpble BU-
TamuHbl (A, 9) ¥ ropmoHbl (Hanpumep, MOJOBLIE).

Brnonormyeckoe 3HayeHue AUNUAOB BEIMKO M MHOroo6pasHo. OT-
MeTUM Npexie BCero uUx CTPOUTENbHYH (YHKUMIO. Jlunuasl rugpo-
(ho6HbI. TOHYAWLWMIA CNOA 3TUX BELECTB BXOAMT B COCTAB K/ETOYHbIX
mMemb6paH. Benuko 3HayeHWe camoro pacnpocTpaHeHHOro M3 nunu-
[lOB — XUNpa — KaK UCTOYHWUKa 3Heprum. Xupbl CNOCOOHbI OKUCNATb-
cA B KfeTke Ao okcupa yrnepoga (IV) wu Bogbl. B xoge pacuwen-
NeHnsa Xupa ocBoboXxaaeTca B fBa pa3a 60/blie 3HEPrum, yem npu
pacuienneHnn yrnesofoB. XXMBOTHbIE M PACTEHUSA OTKNaAbIBAOT XUP
B 3anac W pacxXOoAylT ero B npoLecce Xu3HefeaTenbHocTU. Bbicokoe
COZep>XXaHne XXupa B CemMeHax Heobxogumo Ans obecnevyeHWs 3Hep-
rmeii MpoOpocTKa, MOKa OH He MeperjeT K CaMOCTOSITe/lbHOMY MuTa-
HUIO.

Heobxogumo OTMeTUTb [fanee 3HaYeHue XMpa KakK MCTOUYHUKA
BoAbl. M3 1 Kr >Xupa npu ero okucneHnm obpasyetcs noutm 1,1 kr
BOAbl. OTO 06BLACHAET, KakMM 06pa3oM HEeKOTOpble >XXWUBOTHble CMO-
CO6GHbI 06X04MTbCA AOBOJMILHO 3Ha4YMTeNbHOe Bpems 6e3 BoAbl. Bep6-
Mofbl, Hanpumep, coBepllalLwue nepexon yepes 6e3BOAHYH0 MYCThbI-
HIO, MOTYT He MuUTb B TeyeHue 10— 12 gHeil. MeaBeaun, Cypku u apy-
rMe >XMBOTHble B CMNsYKe He MblOT 6onee ABYX MmecaueB. Heobxoam-
MY AN18 XKU3HEeAeATeNbHOCTU BOLY 3TW XXMBOTHbIe MOSly4yatdT B pe-
3ynbTaTe OKUCMEHUS Xupa. Kpome CTPYKTYPHOI U 3HEPreTMYecKoil
(YHKUWIA, TMNKUAbl BbIMOMHAIOT 3aWMTHble QYHKUUKU: XKUp o6nagaet
HW3KO TennonpoBOAHOCTbI0. OH OTKNaAbiBaeTcs MOL KOXei, obpa-
3y Y HEKOTOPbIX XXUBOTHbIX 3HAYUTE/bHble CKOMMeHWUA. Tak,y KuTa
TO/ILLMHA MNOAKOXHOro C/los >Xupa A[OoCTUraeT 1 M, 4YTO MO3BO-
NndeT 3TOMY D>KMBOTHOMY XXWUTb B XOMOAHON BOAE MONASAPHbIX
Mopeil.

1. Kakue yrnesoabl COAepXaTcs B KNeTKax pacTeHUI W XMUBOTHbIX? 2. B Kakunx
KNneTKkax cofepXaHue yrnesoaoB O4YeHb BE/IMKO M KakKoe 3TO WMEeT 3HayeHue )
ona opraHusmoB? 3. OxapaKkTepu3yiiTe 6MONOrMYECKY0 ponb yrnesogos. 4. Yem

OTNNYATCA NUNUALI OT ApYrux BewecTB KneTku? 5. Kakosa 6uonorunyeckas
ponb nMnuaos?

41. HyknenHoBble Kucnotbl — AHK n PHK

Brionoruyeckasl posib HYK/IEMHOBbIX KWC/OT. HasBaHWe «HYyKJe-
MHOBblE KWCMOTbI» MPOUCXOAUT OT NATUHCKOTO CfI0Ba «HYKJEYC»,
T. €. A4pO: OHW BrepBble OblNM OGHAPYXEHbI B KNETOYHBIX Sfpax.
Bronornyeckoe 3HauyeHWe HYK/EMHOBBIX KWC/OT OYeHb BeNMKO. OHU
UrpalT LEHTPaNbHYH POfib B XPaHEHWM W Mepefade HacleACTBEHHbIX
CBOICTB K/JETKM, MO3TOMY WX 4acTO Ha3blBAKOT BELLECTBAMMW Hacnef-
CTBEHHOCTW. W3BECTHO, YTO N06Gas K/eTKa BO3HUKAeT B pe3y/bTaTe
OeNeHns MaTepuHCKOW KneTku. Mpu 3TOM [ouepHUe KNeTKW Hacnegy-
0T CBOICTBA MaTepWMHCKO. CBOWCTBA XXe KNeTKW onpeaenstoTcs
rnaBHbIM 06pa3om ee 6enkamu. HyknemHoBble KUCNOTbl o06ecrneyunBa-
0T B K/JETKE CUHTE3 6GeflKoB, TOYHO TaKWX Xe, Kak B MaTepUHCKOI
KNneTKe.
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CyluecTBylOT fBa BMAa HYK/IEMHOBbIX KUCMOT — fe30KCupubo-
HyknenHosas kucnota (OHK) u puboHyknemHoBas kucnota (PHK).

[esokcupunboHyknenHosas kucnota (AHK). Ponb XpaHutens
HacnefCTBEHHOW MHGOPMaLUKN Yy BCEX K/IETOK — XWBOTHbLIX W pacTu-
TeNlbHbIX— npuHagnexut AHK. Cxema ctpoenns OHK un3obpaxeHa
Ha pucyHke 74 . Monekyna OHK npegctaBnseT coboit gBe cnu-
panbHO 3aKpy4eHHble 0fHa BOKPYT Apyroi Hutu. LnpuHa Takoi 4BOiA-
Hoi cnupanu O HK HeBennka, OKOM0 > HM. [JAnHa Xe ee B JeCATKMN Tbl-
€AY pa3 60/blle — OHAa AOCTUraeT COTeH ThbiCAY HAHOMETPOB. Mexay
TEM caMmble KpyrnHble 6e/1KOBble MOJIEKY bl B pa3BepHYTOM BUAe 4OCTU-
ratoT B g/IMHy He 6onee 100—200 HM (c. 153). Takum 06pa3om, BAO/b
monekynbl AHK MoryT 6biTb YNOXeHbl OfHa 3a ApYroi TeicAyn ben-
KOBbIX Monekyn. MonekynspHaa macca JHK COOTBETCTBEHHO MCK-
NOYNTENBHO Befinka — OHa [LOoCTUraeT [LEeCATKOB W faXKe COTeH Mun-
JIMOHOB.

O6patumca Kk cTpyktype AHK. Kaxpgas Hute AHK npegcrtaens-
eT co6oil nmonMmep, MOHOMEpPamy KOTOPOro SABAAKTCA HYKIeOTUAbI.
Hykneotug — 3aTo XMUMWYECKOe COefjMHEHVe OCTAaTKOB TpexX BeLecTB:
a30TUCTOr0 OCHOBaHMU#A, yrneesofga (MOHOCaxapuga — fe30Kcupubo-
3bl) U ocdopHoit kncnotel. AHK Bcero opraHnyeckoro mupa ob6pa-
30BaHbl COEAMHEHMEM YeTblipeX BWAOB HYKMeoTUAOB. WX CTPYKTypbl
npueefeHbl Ha puUcyHke 75 . Kak BUAHO, Y BCEX YeTblpex HYKNeo-
TWLOB YrneBof v (ochopHas Kucnota O4UHAKOBbI.

74. Cxema cTpoeHusa AHW (aBoliHas cnupanb).
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Hykneotugbl OTMYalOTCA TONBKO MO a30TUCTbLIM OCHOBaHUAM,
B COOTBETCTBUWM C KOTOPbIMW WX HAa3bIBAKOT: HYKNEOTWUL C a30TUCTbIM
OCHOBaHVeM afleHVH (COoKpalieHHo A), HykneoTujg c ryaHuHom (I),
Hykneotug c TummHom (T) W HykneoTug ¢ uutosmHom (L). Mo
pasmepam A paseH I, a T paseH LI, pasmepbl A n I HeCcKofbKO
6onbwe, yem T u L.

CoenuHeHue Hykneotugos B HUTM AHK npoucxoanT yepes yrne-
BOJ OAHOro HyKneotMga U (oChOopHY KUCMoTy cocefHero. OHu
COEAMHSOTCA MPOYHON KOBANEHTHOW CBA3bK 76

NTak, kaxgas Hute OHK npegctaBnsetr coboil MOAMHYKNEOTUS.
3T0 ANWHHAA LUenb, B KOTOPOW B CTPOr0 ONpefeneHHOM MopsfKe
pacnosioXeHbl HYK/eoTUJbI.

PaccMoTpuM Tenepb, KakK pacronaratoTcsa OTHOCUTENIbHO [Apyr
apyra Hutm OHK, korga o6pasyeTcs ABOliHas cnupanb, W Kakue
CUNbl yaepXuBalT ux pagom. lNpeacTtaBneHne o6 3aToM faeT pucy-
HOK 77 , Ha KOTOPOM M306paXKeH HeOOMbLION Yy4acTOK ABOMHONR cnu
panu.

Kak BWAHO, a30TUCTble OCHOBAaHWA OfHOW LENW «CTbIKYHTCA»
C a30TUCTbIMW OCHOBaHMAMWU Apyroil. OCHOBaHUS MNOAXOAAT APYr K
LPYry HacToNbKo 6/1M3KO, YTO MexAy HWMU BO3HWKalT BOAOPOLHbIE
CBA3MN.

B pacnonoXeHum CTHIKYOLWNUXCA HYKIeOTUAOB MMEETCH BaXKHas
3aKOHOMEPHOCTb, & UMEHHO: NPOTMB A OAHOW Lenu BCerga OKasblBa

Y OH
0—P=0 A
-OH
-OH
-P=0
OH
-OH

71. YeTbipe HyKNneotmpga, U3 KOTOPbIX 76. CoeflHEHWe HYKNeoTUAOB B MNOMN-
noctpoeHbl Bce AHK >kuBoi npwu- HYK/NEeOTUAHYIO Lerb,

poabl.
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eTca T Ha gpyroi uenu, a npotms I ogHoi uenn — Bcerga L. Oka-
3bIBAeTCA, YTO TO/IbKO MPU TakOM COYeTaHUWU HYKNeoTuaoB obecre-
4ynBaeTCs, BO-MepBbIX, OAMHAKOBOE MO BCEW A/IMHE LBOMHO cnupanu
paccTosHuMe MexXay UuensMu W, BO-BTOPbIX, 06pa3oBaHue Mexay
NPOTUBOJMIEXALLMMUN OCHOBAHUAMM MaKCUMaslbHOro 4ucna BOLOPOA-
HbIX CBA3eil (Tpu BOAOpOAHbIE cBsA3M mexay I n Ll v gBe Bogopog-
Hble CBS3M Mexay A 1 T). B Kaxgom M3 3TUX coyeTaHuii 06a HyKie-
0TuAa Kak 6bl jononHaT Apyr agpyra. CnoBo «J0MO/HEHME» Ha fa-
TUHCKOM f13blKe «KOMMAEMEHT». MPUHATO MNO3ITOMY roBOpWUTL, YTO I
ABNAETCA KommnyemeHTapHbiM LI, a T komnnemeHTapeH A. Ecnu Ha
KakoM-HMbyab yyacTke ogHoii uenm AHK ogunH 3a gpyrum cnegytot
Hykneotugbl A, I, U, T, A, U, LU, To Ha npoTuBonexaliem y4yacTke
APYro/ Lenu OKaXyTcsi KomnnemeHTapHble um T, U, I A, T, I, T.
Takum 06pa3om, ecnm W3BECTEH MNOPALOK CMefOBaHUA HYKNeoTUA0B
B OfHOW uenu, TO N0 NPUHLMNY KOMMIEMEHTAPHOCTU Cpasy >XXe BbIfic-
HSAeTCA MOPAAOK HYKIeoTMAOB B APYroi uenu.

Bonblwoe uyucno BOLOPOAHBLIX CBA3ei obecneynBaeT NPOYHOE CO-
eanHenne Hutein AHK, 4To npupaet Mosekyne yCTOWYMBOCTb U B TO
e Bpems COXpaHseT ee MNOABMXHOCTb: MNOA BAUAHMEM (hepMeHTa
fe30KcupnboHyKneasbl OHa NIErKO packpyyuBaeTcs.

OHK copepxutcs B Afpe KNeTku, a TakXXe B MUTOXOHAPUAX U
xnoponnactax. B agpe AHK BxoAMT B COCTaB XPOMOCOM, rfe OHa
HaxoAUTCA B COeAMHEHUN C HGenkamu.

77. YdacTok [ABoiiHOI cnupann [OHK.
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78. Cxema yasoeHus AHK.

YaBoeHne OHK- MpuHUUN KOMMIEMEHTAPHOCTK, NieXalWnin B oC-
HoBe CTPYKTypbl AHK, no3sonseT NOHATb, KaK CUHTE3UPYKTCA HO-
Bble Monekynbl OHK He3afonro nepep AeneHUeM KAeTKU. ITOT CUH-
Te3 00yCnoBneH 3amevaTenbHOW CnocobHOCTbi0 Monekynbl AHK K
YABOEHUIO W onpegenset nepegavy HacnefCTBEHHbIX CBOMCTB OT Ma-
TEPUHCKOWN KJ/IETKN K JOYEPHUM.

Kak npoucxogut yasoeHue OHK, nokaszaHo Ha pucyHke | 78
[ABoliHaa cnupans AHK nog BausiHuem epmMeHTa HayMHaeT C OfHO-
r0 KOHLA pacKpy4ymBaTbCsl, M Ha KaXAON LUEnuM M3 Haxo4ALMXCHA B
OKpyXatLein cpeae CBOOOAHLIX HYKNeOTUAOB COOMpaeTcs HOBas
uenb. C6opka HOBOW LenW MAET B TOYHOM COOTBETCTBUM C MPUHLM-
noM KomnsemeHTapHocTtu. Mpotuns Kaxaoro A sctaet T, npotus I —
Ll n 1. g B pesynbTate BMecTO 0fHON monekynbl AHK Bo3sHuKalT
[lBé MOfeKy/bl TakKOro >e TOYHO HYKNeOTUAHOro coCTaBa, Kak MU
nepBoHavanbHad. OfHa Uenb B KaX4OW BHOBb 06pa3oBaBLIEliCS
monekyne AHK npoucxoAuT u3 nmepBOHayanbHOW MOMEKynbl, a Apy-
ras CUHTe3NpyeTCcs BHOBb.

PrnboHyknenHoBble kucnotbl (PHK). CtpykTypbel PHK cXxoaHbl
co ctpyktypamn OHK. PHK, kak n HK, nonvHykneotuiel, HO, B
otnnuune ot AHK, monekyna PHK ogHouenoyeyHada. Kak un B JHK,
CTpyKTypa PHK co3faetcs uvepefoBaHMeM YeTbipex TUMNOB HYK1eoTu-
OB, HO cocTaB Hykneotugos PHK Heckonbko otTinyaetrca oOT
Hykneotugos AHK, T. e. yrnesogq B PHK He pesokcupunbo3a,
a pubosa, otcioga u HasBaHue PHK — puboHyknemHoBas kucnorta.
Kpome Toro, 8 PHK BMecTO a30TMCTOro OCHOBaHWS TUMMWUHA BXOLUT
apyroe, 671M3Koe MO CTPOEHWD OCHOBaHWe, Has3biBaeMoe Yypauu-
nom (Y).

B knetke mMmeetcs Heckonbko Buaos PHK- Bce oHM yyacTBywT B
cuHTe3e 6enka. Mepsblii BUA — TpaHcnopTHele PHK (T-PHK). 370
camble MasieHbkune no pasmepam PHK. OHM cBA3bIBAOT aMUHOKUC-
NOTbl M TPAHCMOPTUPYIOT UX K MECTy CUHTe3a 6enka. BTopoi Bug —
nHopmaunoHHsle PHK (u-PHK). Mo pa3mepam oHU pa3 B 10 60/b-
we T-PHK. NX dyHKUMS COCTOWUT B MepeHoce MHMDOpMaLMM O CTPYK-
Type 6enka ot AHK Kk mecTy cuHTesa 6enka. TpeTuin Bug — pubo-
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comHble PHK (p-PHK). OHM nMeloT Hambonblime pasMmepbl MOJIEKY-
Nbl U BXOAAT B COCTaB puboCoM.

9 1 Kakue Buabl HYKNENHOBbLIX KUCMOT 06Hapy>XeHbl B kKneTke? 2. Kakosa 6uonoru-
yeckas ponb AHK? 3. OxapakTepusyiite cTpykTypy AHK. 4. B uem cyLiHOCTb
npuHUMna KomnieMmeHTapHoe™? 5. Kak ocyuiectsniserca yfasoeHne JOHK?
6. Kakune Buabl PHK wumetotca B Knetke? 7. CpaBHUTe CTpyKTypbl OHK
K. PHK.

42. OOMeH BeLlecTB.
A JeHO3nHTpUdocdopHaa kucnota— ATO

dyHKUMM 06meHa BewiecTB. XXumBas KneTka MOCTOSAHHO MOroLWa-
€T BellecTBa M3 OKPYXalLWen cpefbl U B OKPY>XXaloLLy cpegy Bbige-
naet ux. Tak, KMeTKM 4YerioBeKa MOrnowawT KWUCNOPOA, BOAY, [0-
KO3y, aMWHOKWUC/OTbl, MWHepanbHble COAW, BUTAMUHbI, a BbIBOAAT
YINEKUCITbIA Ta3, BOAY, MOYEBMHY, MOYEBYH KWUCAOTY U T. [.

Habop Bew,ecTB, CBOWCTBEHHbIA KaeTKaM 4YefoBeKa, MpuUcyl, u
MHOTMM [pYTUM KNeTKam >XWBbIX OPraHW3MOB: BCEM >XWBOTHLIM KieT-
KaM, HEKOTOpbIM MMWKpPOOPraHu3MaMm. Y K/1eTOK 3efeHblX pacTeHuit
XapakKTep BeLW,ecTB CYLLECTBEHHO WHONA: MULLEBLIE BeELWECTBA Y HUX
COCTaBAKT YINEKUCAbI ra3 U BoAa, a BblaenseTcsa Kucnopos. Y He-
KOTOpbIX OaKTepuidi, obuTalWMX Ha KOPHAX 6GO0O0BLIX pacTeHui
(BMKa, rOpox, Kfeeep, C€OfA), MNULEBbIM BELECTBOM C/YXWT asoT
aTmoc@epbl, a BbIBOAATCA COMAM a30THOW KUCNOTbl. Y MMKpoopra-
HU3Ma, Cefdlerocs B BbIrPebHbIX fMax W Ha 6onoTax, MULLEBbLIM
BELLECTBOM C/Y)XXWUT CEpPOBOAOPOL, a BbIAENSETCA cepa, MNOKpPbIBas
MOBEPXHOCTb BOAbI U MOYBbI XENTbIM HAaneToM Cepbl.

Taknum 06pa3oM, Yy KNETOK pa3HbiX OpPraHW3MOoB XapakTep nuuie-
BbIX U BbIJENSEMbIX BEL,ECTB pas3/inyaeTcd, HO OOLIMIA 3aKOH AeicT-
BUTENIEH AN BCEX: MOKa KNeTKa >XWBa, MPOUCXOAWUT HEMpEpPbLIBHOE
OBVKEHME BELLEeCTB — M3 BHELLHEA cpefbl B KAETKY U U3 KNETKW BO
BHELLHIOWO Ccpefgy.

O6MeH BelLecTB BbINOMHAET ABe (yHKUMW. lMepBas QPyHKUMA —
obecrneyeHne KneTKW CTPOATENbHBIM MaTepuanom. W3 BewecTs, no-
CTynawuwmnx B KJ/IeTKY,— aMWHOKWUCNOT, T[JIIOKO3bl, OpraHn4yeckux
KUCMOT, HYKNEOTUAOB — B KJIETKE HENpepbiBHO MPOUCXOLUT CUHTES3
6eNKoB, YrnesofoB, NUNUA0B, HYKNENHOBBLIX KUCAOT. N3 HUX dopmu-
pyeTcs Teno KneTku, ee MemOpaHbl, OpraHouAbl. Peakuuum cuHTe3a
0CO6EHHO aKTMBHO WAYT B MONOAbIX, PacTylwmux Krnetkax. OfHako
CMHTE3 BELLECTB MOCTOAHHO MPOWCXOAWUT WM B KAeTKaX, 3aKOHUYMBLUMX
POCT M pasBUTME, TaK KaK XUMUYECKWA COCTaB K/ETKM B TeYEeHue
€e XXMW3HW MHOrokpatHo o6HoBnsetcs. OOGHapyXeHOo, 4TO «NpoAon-
XUTENbHOCTb KU3HW» MONeKyn 6enkoB KneTkum Konebnetca oOT
2—3 Y 0 HEeCKOMbKMX fHeil. TMocne 3TOro cpoka OHWM paspyliakTcs
N 3aMeHATCA BHOBb CUHTE3MPOBaHHbIMM. TakmM 06pasom KieTka
COXpaHseT CBOM (DYHKUMM WU XMMUYECKUIA COCTaB.

COBOKYMHOCTb peakuuil, CMOCOOGCTBYIOLWMX MNOCTPOEHUIO KNETKM
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N OOHOBMIEHMIO ee COCTaBa, HOCUT Has3BaHWe MIacTWYEeCKOro obmeHa
(rpey. «nNnacTMKOC» — NEeNHON, CKYNbMTYPHbINA).

BTopasd (yHKumsa obmeHa BelecTB — obecnevyeHne KneTKuM 3Hep-
rveii. J1lo6oe NpoOsABAEHNE >XU3HELEATENbHOCTU (ABUXEHME, CUHTES3
BELLECTB, reHepauusa Tenna W Ap.) HY>XAaeTcAa B 3aTpaTe 3Hepruu.
L nsa aHeproobecrneyeHns KNETKM WCMOMb3YETCA 3HEPrus XUMUYECKUX
peakuuii, KoTopas 0CBOOOXJaeTcs B pe3yfbTaTe pacuienseHus mno-
CTynawlmnx BellecTB. JTa 3Heprus npeobpasyetcs B Apyrue Bupbl
3Heprun. COBOKYMHOCTb peakuuii, obecneymBarolwmMx KNETKM 3Hep-
rveii, HasblBalOT 3HepreTUYecKUM obmMeHOM. [nacTuyeckmii U aHepre-
TWYECKUA 06MeHbl HepaspblBHO CBfi3aHbl MeXAy Cco6oil. C ofHoiA
CTOPOHbI, BCe peakuuy NNacTUyeckoro o6MeHa Hy>jarlTca B 3aTpate
3Heprun. C [pyroi CTOPOHbI, ANS OCYLW,ECTBAEHUS peakunn 3Hepre-
TMYecKoro obMeHa HeoOGXOAMM MOCTOSHHbIA CUHTE3 (hePMEHTOB, TakK
KaK «MpOAO/MKUTENBHOCTb XMW3HU» MOMEKYN (HEPMEHTOB HEBEINKA.

Uepes nnacTUYECKUA U 3HEPreTUYeCKniA 06MeHbl OCYLLEeCTBNAETCS
CBfi3b KMETKW C BHELUHel cpefoil. 3T MNpoLecchbl ABAAKTCA OCHOB-
HbIM YCNOBMEM MOAAEPXAHUA XWU3HW KNETKW, UCTOYHUKOM ee pocCTa,
pasBuUTUA N PYHKLUOHUPOBAHUA.

XuBas knetka npegctaBnsieT co00K OTKPbITYHD CUCTEMY, MO-
CKOMbKY MEXAY KNEeTKOW W OKpy>Kalouieli cpefoil MOCTOAHHO Mpo-
NCX04MT 0OMEeH BeLLecTB U 3Hepruu.

Ponb AT® B 3HEPreTM4YeCKOM M MAACTUYECKOM OOMEHAX KI/ETKW.
B Kaxpjoli KNeTKe COAEPXWUTCA afeHO3NHTpudocdopHas KucaoTa
(AT®). Mo xummyeckoit cTpykType AT® OTHOCUTCA K HyKIeoTugam
(c. 158). B Hell, Kak B KaX[OM HYKNeoTuAe, COAepXaTca OCTaTKu
a30TUCTOro OCHOBaHMA (ageHuHa), yrneesoga (pu6o3bl) u hocgopHoii
Kucnotel 79 . Bmecte ¢ Tem AT® CylecTBEHHO OT/AM4YaeTca OT
06bIYHbIX HYK1Ee0TUA0B: BMECTO OAHOro ocTaTka (POCHOPHOM KMCNOTbI
B Heil copjep>katca Tpu ocTaTka.

Kak W3BeCTHO, peakuua COAEPXKWUMOro KNeTku B Hopme 6/1M3Ka K
HeinTpanbHOW. FAcHO, YTo AT® HaxoauTCs B KIeTKe HE B BUAE KWCOTI,
a B Buge conn. CrepoBaTenlbHO, B 3TUX YCNOBMAX B ee (POCHOPHBIX
octatkax BMecto —OH rpynn npucyTCTBYIOT OTpMULATENbHO 3apf-
XeHHble aTtoMmbl kucnopoga (—O). OfHOMMEHHbIE 61M3KO pacnosno-
XEHHble 3apAfbl OTTafKuMBalTCA ApYyr OT Apyra. MonekynspHas
CTpyKTypa AT® Takmm obpaszom HecTabwunbHa. of BAMAHUEM che-
UUUYECKUX PEPMEHTOB OHa MOJBEpPraeTcsa ruaponusy, T. e. npucoe-
OVWHAET MONeKyny BOAbl M pacuiennsercs:

aT +H20-"af¢ +Hs3pO.

KoHueBoli (hocthopHbI 0CTaTOK AaeT Mpu 3TOM (OCHOPHYI KUCOTY,
a AT® npespawaetcd B AQ®P, T. e. aleHO3MHAUPOCHOPHYIO KUCNOTY.
3Ta peakuus cOnNpoBOXJaeTcs 0OCBOOOXAeHMEM 3Heprun (nopsgka
40 xkO>x/monb).

AT® urpaet UEHTPaNbHYI0 PO/b B 3HEPreTMYecKOM OO6MeHe KeT-
Ku. OHa fABNSeTCA HEeMOCPeLCTBEHHbIM WMCTOYHMKOM 3Heproobecneve-
HUA N060A KNETOUHON (yHKUMW. [BMXeHue, BMOCMHTE3, reHepauus
3/1eKTpUYecTBa, CBeTa U T. 4.— NtoOble BUAbl KNETOYHON aKTUBHOCTU
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79. Ctpyktypa AT®. [lpesBpaweHne AT®d B ALDP |eo — MakKpospruyeckas
CBA3b).

COBepLIalTCa 3a CYeT 3Hepruu, ocBobOX4aeMOil B pe3ynbTaTe yKa-
3aHHOW BblIlWe peakuum rugponusa ATO.

Ho 3anac AT® B knetke HeBenunK. Tak, B mbiwue 3anaca AT®
xBaTaeT Ha 20—30 cokpalweHnin. Ho Begb MbiWwLa MOXET paboTaTtb
yacamy W NPOM3BOAWUTL ThICAYM COKpaweHWii. BoT noyemy Hapsagy c
pacnagom AT® Heob6X0AMM HenpepbiBHbIA ee cuHTe3. [ns BOCnonHe-
HMA M3pacxofoBaHHOW AT® u ucnonb3yetca 3Heprusi, ocBoboxae-
Mas B pe3ynbTaTe paclienneHns YrnesofoB, NUMULOB U [pYrux
BewecTB. lMpu yCWUNEHHOI, HO KPaTKOBPEMEHHO paboTe, Hanpumep
npu 6ere Ha KOPOTKMe JUCTAHLMMW, MbIlWLbl paboTarT UCKIYNTENBHO
3a cueT pacuienneHus cogepxaueiica B Hux AT®. MNocne oKoHua-
HUA 6era 4enoBeK YCW/IEHHO AbIWWT —B 3TOT NEpuUos MNPOUCXOAUT
pacluenneHve yrnesofos v Apyrux BewecTs, u 3anac AT® B KneTkax
BOCCTaHaB/MBaeTcA.

Takum o6pasom, AT® —efuHblil WM YHUBEPCaNbHbI WUCTOYHUK
3HeproobecneyeHns KneTKu.

1 OxapakTepusyiiTe (yHKUMM o6MeHa BeliecTB. 2. OxapakTepusyiTe CTpyK-
Typy AT®. 3. KakoBo 3HayeHne AT® 1A XuU3HefeATeNbHOCTU KneTtku? 4. To-
YeMy B KNeTKe HernpepbiBHO MPOUCXOAUT cuHTe3 AT®? 5. [ge n Kakum obpasom
npoucxoaut cuHtes AT® B Knetke?

43. 3JHepreTnyeckui obmeH B Knetke. CuHTes AT

CuHTes AT® npoucxoAuT B LMTOMMa3Me, rNaBHbIM 06pa3oMm B
MUTOXOHAPUAX, MO3TOMY OHU W NOMYYUSM Ha3BaHWE «CUIOBbIX CTaH-
LUMA» KNETKN.

B kfieTkax 4enoBeka, MHOTMX XWBOTHbIX W HEKOTOPbIX MUKPOOP-
raHW3MOB r/laBHbIM MOCTaBLIMKOM 3Heprun gnsd cuHtesa AT® asng-
eTca rnwkKosa. PacuienneHue rawKo3bl B KeTKe, B pe3ynbTaTe KO-
TOPOro NPoucxoauTt cuHTe3 AT®, oCyLlecTBAAETCA B ABe CNefyoLWmnx
Apyr 3a pgpyrom ctaguu. [lepByto CTaAuio HasbiBalOT TWKOAN3OM
U BecKMCNopofHbIM paclienneHneM. BTopylo cTaguio HasblBalOT
KUCNOPOAHbLIM pacLienieHuem.
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Fnvkonus. Ans unnwoctpauum (He Ans 3aMOMWHAHUA) TNPUBEAEM
ero UTOroBOe ypaBHeHWe:

CsHL..0s +2A0P + 2H:P0. -“m 2CsHs0s + ATP + 2HaO

rnoKosa thocthopHas MONOYHan
Kucnota Kucnota

N3 ypaBHEHVABMAHO, YTO B MNPOLECCE TMKO/IU3AKUCIOPOSL  He
yyacTeyeT (MoaTtomy cTagusa 3Ta U HasbiBaeTcAd 6GECKUCNOPOAHbLIM
pacwenneHuem). B 10 Xe Bpems 0693aTeNIbHbIM YYaCTHUKOM [JINKO-
nnsa senawTcd AP u dochopHaa kucnota. Oba 3TM BeuwiecTsa
BCerfa MMEITCH, TaK KakK OHM MOCTOSHHO 06pa3yloTcs B pesynbrarte
XU3HEeeATeNbHOCTU KNeTKWU. B npouecce rnvkonusa paclennarTtcs
MONEKY/bl TNI0OKO3bl U NPOUCXOAUT CUHTE3 2 Mofiekyn AT®.

NTorosoe ypaBHeHVe He faeT NpPeAcTaB/ieHNs O MexXaHW3Me Mpo-
uecca. 'MMKONN3 — NPOLLECC CMOXHbBIA, MHOTOCTYyneH4YaTblli. OH npea-
cTaBnseT coboii Komnaekc (uMau, nyylle ckasaTb, KOHBeliep) cneayto-
WUX Apyr 3a [pYyroM HEeCKOMbKMX peakuuin. Kaxgyl peakuuto
KatanuaupyeT 0C06bIi (hepmeHT. B pesynbTaTte KaXAoW peakuuun
NPOUCXOANT HEeGONbLIOE U3MEHEHME BellecTBa, a B UTOre U3MEHEeHMe
3HQUMTENbHO: M3 MOMEKYN & -yrnepofgHoi [Ko3bl 06pasylTcs »
MOJIeKy bl 3-yrnepoAHON opraHMyeckoin KMcaoTel. B pesynbTate Kax-
[oli peakumm ocB0o60XaeTcs He6O/bLIOE KOMMYECTBO 3Hepruu, a B
CyMMe nofiyyaetcs BHyWwuUTenbHas BennymHa— 200 k>x/Monb.
YacTb aTol sHeprum (60%) paccemBaeTca B BuAe TemnnoTbl, a 4acTb
(40%) cbeperaetcsa B hopme ATOD.

Mpouecc rnMkKonn3a NPOUCXOLUT BO BCEX XXMBOTHLIX K/leTKax U B
KNeTKax HeKOTOPbIX MWKPOOPraHW3moB. V3BecTHOe BCEM MOJIOYHO-
Kucrnoe 6poxeHne (Mpu CKMUCAHMM MOJOKa, 06pa3oBaHUM MPOCTOKBA-
UK, CMeTaHbl, Ke(hupa) BbI3bIBAETCA MOJIOYHOKUC/bIMU TPUGKaMU U
H6akTepusmun. MexaHU3M 3TOr0 npouecca TOXAECTBEH [UKON3Y.

KucnopogHoe paciienseHue. ocne 3aBeplleHna raMKonusa chie-
fyeT BTOpas CTafusd — KWUCNOPOAHOE pacLienseHue.

B KucnopogHoM npouecce y4vyacTBYHOT (PepMeHTbl, BOAa, OKUCU-
TeNnn, NepeHOCYMKN 3/1eKTPOHOB WM MOMEKYNAPHbIA Kucnopog. OCHOB-
HOe YC/NOBUE HOPManbHOro TeyeHWs KWUCNOPOAHOro npouecca — 3To
HEMoBPeXeHHble MUTOXOHAPUANbHbIe MeMOpaHbI.

KOHeuHbI MpOAYKT FANKOAW3a — TPexyrnepogHas OopraHnyeckas
KMUcnoTa — NPOHWKaeT B MUTOXOHAPWMW, TAe NoA BAWUAHUEM (hepMeH-
TOB BCTyMaeT B peakuuio C BOAOW M MONHOCTbIO paspyluaeTtcs:

CsHs0: + 3HD 3COor + 12H
Oo6pasoBaBwwuiica okcug yrnepoga (IV) cBobogHO npoxoanTt
yepe3 MeMb6paHy MUTOXOHAPUM U YAANSETCA B OKPYXXaloWyl cpegy.

ATOMbI BOOpPOAA NepeHocaTcs B MeMGpaHy, rAe Moj BAUSHUEM (hep-
MEHTOB OKWUCHAIOTCS, T. €. TEPSIOT 3/IEKTPOHbI:

He - & -» H+

JNeKTPOHbI 1 KaTWOHbI BofopoAa H+ (NpOTOHbI) MOAXBATLIBAKOT-
Cs MOJSIEKY/IaMU-MEPEHOCUMKAMI W MepenpaBsioTCcs B MNPOTUBOMO-
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NOXHblE CTOPOHbI: 3/1EKTPOHbI HA BHYTPEHHIOK CTOPOHY MeMGpaHbl,
T4 OHM COEAMHAITCS C KWCMOPOAOM (MOMEKYNSAPHbLIA KuUCiopoa
HEMpepbIBHO MNOCTyNaeT B MUTOXOHAPWUM U3 OKpYXatolleit cpefbl):

o2 + & 0 2~

KatnoHbl H+ TpaHCNOpTUPYIOTCA Ha HAPYXHYK CTOPOHY MEM-
6paHbl. B pe3ynbTaTe BHYTPU MUTOXOHAPWUM YBENYUBAETCH KOHLEH-
Tpauua aHWOHOB o 2~, T. €. YaCTWL, HEeCyLunx OTpuLaTe/bHbIl 3apaj.
Ha mem6paHe CHapyXu HaKaniuBalTCA NONOXKMUTENbHO 3apPSKEHHbIE
yactuubl (H+), Tak Kak membpaHa Ans HUX HenpoHuuaema. MTak,
MeMbpaHa CHapyXu 3apaXaeTcsa MNOJIOKUTENIbHO, a U3HYTPU — OTPU-
uatenbHo. 1o Mepe yBenMYEHUS KOHLEHTpauuMuM MNPOTUBOMONOXKHO
3apsAXKeHHbIX YacTuy no obeMm CTOpPOHaM MeMOpaHbl MeXAy HUMK
pacteT pas3HoCTb noteHuuanos 80

YCTaHOB/IEHO, 4YTO B HEKOTOPbIX Yy4yacTkaX Memb6paHbl B Hee
BCTPOEHbl MONEKYNbl epMeHTa, CuHTesnpyrowero AT®. B mMonekyne
thepmeHTa UMEEeTCA KaHasn, 4Yepe3 KOTOPbIA MOryT MPOATU KaTUOHbI
H+. 3To npoucxofauT, OfHAKO, B TOM C/ly4ae, ecnu pasHoOCTb MOTEH-
uManoB Ha membpaHe [LOCTMUraeT HEKOTOPOro KPUTUYECKOTO YPOBHA
nopagka (200 mB). Mo [OCTMXXKEHWMM 3TOTO 3HAYEHWA CWUION 3N1EKT-
PUYECKOro MNOJIA MOMOXUTENbHO 3apsXXeHHble 4acTuubl MNPOTanKu-
BAlOTCA Yepe3 KaHan B MOJIeKy/ne (pepmeHTa, NepexomaT Ha BHYTpPeH-
HIOI0 CTOPOHY MeMOpaHbl W, B3aMMOAeicTBYa C Kucnopogom, obpa-
3yI10T BOAY:

80. Cxema cuHTe3a AT® B MUTOXOHAPUWN.



JHepreTMyecknii obmMeH B kneTke. CUHTE3 AT® 167

4H+ + 202 2H20 + 0

Mpy NpOXoXAeHUN 3/eKTPOHOB OT atomoB Bogopogda (H) K Kuc-
nopogy (02) u katuoHoB H+ uyepe3 KaHan cuHTesupytowero ATO
(hepmeHTa 0CBO6OXAAETCA 3HauYnTENbHAsA 3Heprud, 45% koTopoli pac-
cemBaeTcA B BuAe Tenna, a 55% cbeperaetcd, T. e. npeobpasyeTcs
B 3HEPIMI0 XMMUYECKMX cBA3elh ATO.

MITorosoe ypaBHeHune

2CsHB03 + 602+ 36A0P + 36 HsPO4 -» 36AT® + 6C02 + 42HD

OTpaXaeT KOMIMUECTBEHHYID CTOPOHY cuHTe3a AT® B pesynbTaTe
KUCNOPOAHOTO pacLieneHns > MOJIEKYN OPraHUYeckol KWCNOThI.

MpocyMMUpPOBaB 3TO YpaBHEHWE C YpaBHEHWEM [/IMKONW3a, MONy-
unm:

C6H ,200 + 602 + 38A 00 + 38H3POL -» 38ATO + HCH 2 ¢+
+ 44HD

3TO0 ypaBHEHWe MNOKa3blBaeT KOAMYECTBO CMHTE3UMPOBaHHOW AT®
B pesy/nbTaTe MOMAHOrO, T. €. BGECKUCNOPOAHOrO U KUC/OPOAHOrO,
paclienneHns MOMeKy/bl  [1H0KO3bl.

Martepuan 3T0ro naparpada no3sosiseT cfienaTb ClegyloLme Bbl-
BOJbI:

1 CuvHTe3 AT® B 6ecKMUCNOPOLHOM MpoOLecce He HyXxjaeTca B
Hanmuum mMembpaH. Ecnn umeroTca Bce hepMeHTbl FIMKON3a U Heob-
X0Aumble cyb6cTpaThl, T. e. rawkosa, AP u dochopHas KucnoTa,
cuHTe3 AT® uget n B npobupke. B crnyyae KMCnopogHoro npouecca
Heo6X0AMMbIM YC/IOBMEM €ro OCYLLECTB/IEHUA ABJIAETCA Hanuyue
Mem6paHbl, CNOCO6GHOI pas3fenuTb NPOTUMBOMONOXHO 3apPSHKEHHbIe
yacTuubl, B pe3ynbTaTe 4ero BO3HWKAeT pPas3HOCTb MOTEHLMasoB.

2. PacwenneHune B KeTke 1 MOMIeKynbl THOKO3bl 4O OKCUAa yrie-
poga (IV) u Boabl obecneumBaeT cuHTe3 38 Monekyn AT®. N3 Hux
B 6ECKMCNOPOAHYIO CTafuio CUHTE3NPYIOTCA 2 MOMEKYNbl, a B KUC/O-
poaHyt — 36. KucnopogHslii npouecc, Takum o6pasom, noytn B 20
pa3 6onee ahPpeKTnBEH, YeM OECKMCIOPOLHbINA.

3. CyLecTBYIOT OpraHu3mMbl, obuTatoLmne B 6eCKNCNOPOLHOI cpefe,
HanpuMep 4epsu, MapasuTUpyloline B KULIEYHUKE HeKOoTopble npoc-
Tewme N MUKPOGLI. TN OpPraHn3Mbl NLLEHbI ()ePMEHTOB, MO3BOAIO-
WMX MM OCYLLEeCTBNATb KWUCMOPOAHOE pacllenneHne OopraHuYvecKmx
BewecTts. OHM y[0BNETBOPSAIOT CBOK MNOTPEGHOCTb B 3HEPIUM C MoO-
MOLLbIO OHOT0 Masio3aP(heKTUBHOro 6eCKUCNOPOLHOr0 npouecca.

4. PacuiensieHMe opraHMYecKkuMx BeLLeCTB, MPOUCXOAALLEE B KfeT-
Ke, 4acTO CpaBHMBAIOT C rOpeHWeM: B 060UX Cay4dasx MPOUCXOANT
nornoLweHne Kucnopoga v BbifeNieHne NPoaYKTOB OKUCNEHUA — OKCKU-
fa yrnepoga (IV) v Bogbl. O4HaKo MpU CXWUraHUM OpPraHU4eckKoro
BellecTBa BCA OCBOOOAMBLIANACA 3HEPrUs NepexoauT B TENnoTy, npu
OKWC/IEHUN T[/IIOKO3bl B K/ETKe B TENA0TYy Nepexogut okofo 45%
ocsBobogmBLueiica aHeprun, a 55% cbeperaetca B opme ATO.
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9 1 B ueM cyuwHOCTb mnpolecca 6ecKMcnopogHoro pacuienneHusa? 2. KakoBbl
0COBEHHOCTU CTaauu KucnopofgHoro pacuiennedua? 3. Korga opraHusmbl npu-
06penn cnocobHOCTb K KUCIOPOAHOMY PacLLenieHnto H Kakoe 3TO UMeNo 3HaveHune

ONA pasBUTUA XU3HU Ha 3emne?

44. Tlnactnyecknin o6MeH.

BnocuHTtes 6enkoB. CuHTe3 mn-PHK

3HauyeHne 6uocuHTesa 6enkoB. M3 peakumit nnacTMyeckoro 06-
MeHa BaXHeillee 3HauYeHWe uUMeeT BMOCUHTE3 BEsKOB.

B KneTke cofiep>katca HeCKOJIbKO ThiCAY pasHbix 6enkos. Cnegyet
BCMOMHUTL (C. 153), UTO KaXKAblii BUA KNETOK WMeeT creyuguueckume
6enku, npucywime To/bKO AaHHOMY BUAY KneToK. Crnoco6HOCTb CUH-
Te3npoBaTb UMEHHO CBOWM 6efiku nepegaeTcs N0 HAacnefcTBy OT KieT-
KM K KNETKE W COXPAaHAeTCA B TeuyeHWe BCeM XW3HU. Bce kneTku B
TEUYeHMe >XU3HW CUHTE3NPYIT 6efnku, TaK Kak B XO4e HOPManbHOM
XU3HEe[eATeNbHOCTM 6e/IKM MOCTENEHHO [eHaTypupyloTca, UX CTPYK-
Typa U (YHKUMK HapylwalTca. Takue MONekynbl 6enKOB yAansoTcs
M3 KMETKW W 3aMeHSATCA HOBbIMWA MOMHOLEHHbIMA MOJIEKYNaMu.
Bnarogapa 3TOMY XXW3HeAeATeNbHOCTb KNEeTKW COXpaHseTcs.

Kog AHK. OcHoBHa# ponb B OMpefefieHnn CTPYKTYpPbl CUHTE3M-
pyemoro 6enka npuHagnexut AHK. B monekyne HuTeBugHoii OHK
3aK/l0YeHa UHGopMaumMa 0 NepBUYHOWA CTPYKType 6enKOB [aHHOM
KneTkn. OTpe3ok monekynbl AHK, cogep>kawuii nHhopmauno o nep-
BUYHOW CTPYKTYpe OLHOrO onpefeneHHOro 6enka, Has3biBaeTCs reHOM.
B monekyne AHK cofepXnTca HECKONbKO COTEH reHOB.

UTtob6bl pasobpaTbcAd B TOM, kKakum o6bpasom B JHK 3anporpam-
MUpOBaHa MepBMYHAaA CTPYKTypa 6enka, BOCMNOMb3yemMcs aHanoruei.
MHorue 3HatoT 06 a3byke Mop3e, npy MOMOLM KOTOPOA nepenaroT
curHansl n Tenerpammbl. Mo a3byke Mop3e Bce 6ykBbl anaBuTa,
3HaKW npenuHaHua u uudpsl 0603HaYalOTCA KOMOUHALMAMKW KOPOT-
Kux (Touka) W JAUHHBIX (Tupe) curHanoB. CobpaHue YCNOBHbIX
3HaKOB, MPUMEHAEMbIX ANA CO06LWeEeHNA no Tenerpady, pagno, Hasbl-
BaeTca Kogom wuau wugpom. Asbyka Mopse npepactasnseT cob6oii
npumep Koja.

B >xuBoi npupoge B npouecce 3BOMAKOLMM BblipaboTanca Kog,
HasbiBaemblli kogom AHK: Ha monekynax AHK 3anucaHa u xpaHuT-
c MHOpMaLUs 0 NepBUYHOW CTPYKTYpe BCeX 6ENKOB JaHHON KNeTKU.

Bcnomuum, yto AHK npegctaBnseTr coboli uenmb M3 mocnefgo.a-
TENbHO PAacnofioXXeHHbIX HykneoTngos (c. 158), a 6enok — uenb u3
NnocnefoBaTeNbHO PAcmnofIoXEHHbIX aMmuHokucaoT (c. 149). Kak B
Koge Mop3e Kaxpaoi OykBe COOTBETCTBYET OMpefeneHHOe coyeTaHue
TOYeK M Tupe, Tak B kKoge OHK onpepeneHHble coyetaHua mnocnefo-
BaTe/IbHO PacrofOXeHHbIX HYKNeOoTUA0B COOTBETCTBYIOT OMpefe-
NEHHbIM aMUHOKWUCNOTaM B MOJieKyne 6esnka.

UTo6bl y3HaTb 3anucaHHyto Ha monekyne OHK wuHpopmauuio o
NMepBUYHOW CTPYKType 6enka, HYXHO 3HaTb kog OHK, T. e. 3HaTb,
KaKoe coyeTaHWe HYKMEOTMAOB COOTBETCTBYET KaXAOW aMWHOKWUCIO-
Te. Tak Kak Hykneotugos Bcero 4 supa (c. 159), a aMUHOKUCNOT —
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20 (c. 149), TO 04eBMAHO, YTO KaXAON aMWHOKMCNOTE COOTBETCTBYET
coyeTaHMe W3 HECKOMbKUX HYKeoTMAoB. Kaxfjasa amuHOKMCioTa
6efika KoaupyeTcsa CcoYeTaHMEM TPeX MOCnefoBaTe/IbHO pacnono-
XeHHbIX B uenu OHK Hykneotngos: uU3 4 31eMEHTOB M0 3 MOXHO
COCTaBUTb 64 pa3NMUHbIX COYETaHWUA, 4YTO C WM3OLITKOM [OCTATOYHO
4N KOOMPOBAHUA BCEX 20 aMWHOKMCNOT.

B HacTOoAwWwee Bpemsa kKo AHK pacwudpoBaH MOMHOCTbIO (CM.
Tabn. Ha c¢. 168). Ana KaXAoid amMUMHOKMCNOTbI TOYHO YCTaHOB/EH
COCTaB KOAVPYIOLWUX ee TPOeK HYKNeoTUAoB — TPWUM/ETOB.

B koge AHK BO MHOruMx cnydasx ofHa U Ta Xe aMWUHOKUCNOoTa
3aKogupoBaHa He OAHUM TPUNNETOM, & HECKO/IbKUMU — [BYMA, Ye-
TbipbMA W faxe LlWecTblo. [NpeanonaratoT, 4TO Takoe CBOWCTBO Kopja
MMeeT 3HayeHue NS MOBbLIWEHUA HALEXHOCTU XpaHeHWs U nepedayu
HacneACTBEHHOW MH(popMaunn.

Cpean 64 TpunneTos, Haxogdawmxca B Tabnuue, 1pu — YAA, YAl
n YIT'A— He KOOMPYIOT aMWHOKUCNOTbI (Ha MecTe TPUMN/IeToB B Ha-
Wweli TabnuLe reHeTUYecKoro Koja CToaT YepTouku). ITu TpunnetTbl —
CUTHanbl OKOHYaHWA CMHTe3a nonunenTugHoi uenu. Heob6xogMmocTb
TakuX TPUNNETOB Bbi3BaHa Tem, YTO B pAfde cnydyaeB Ha M-PHK ocy-
LeCTBAAETCA CMHTE3 HECKOMbKUX NOAUMENTUAHbIX ueneid. Ans otge-
NleHna ux Apyr oT Apyra W WUCMNoMb3ylTCA YKasaHHble TpUMaeThl.

TpaHckpunuua. CuHTe3 6Gefika npoTekaeT Ha pubocoMax, a WHT
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thopmaumsa o cTpykType 6enka sawwngposaHa B AHK, pacnonoxeH-
HOM B Afpe. Kak e uHpopmauus u3 agpa noctynaet B LuTonnasmy
K pubocomam? [Mepegava MHGPOPMaLMK OCYLLECTBASETCS C MOMOLLbH
n-PHK, KoTopble CMHTE3NPYIOTCA Ha OAHOW W3 Leneil yyacTka Mone-
Kynol JHK —reHa — 1 B TOYHOCTU MOBTOPAIOT €ro CTPYKTYpY.
UTo6bl NOHATb, Kakum 006pa3oMm cocTaB W NOCNeL0BaTe/lbHOCTb
pacnonoXXeHUs HYKNeOTUAOB B FeHe MOTyT OblTb «nepenucaHbl» Ha
n-PHK, BCMOMHMM NPUHUMN KOMMIEMEHTAPHOCTU, Ha OCHOBAHWU
KOTOPOro nocTpoeHa AsyxcnupanbHas wonekyna AHK (c. 160).
JTOT NpuHUMn gewcTeye”? npu cuHTese n-PHK- Kak ato npowucxo-
[ONT, NOSICHAET pUcyHOK UHT . MpoTMB KaXXAOro HyKneoTuaa OAHON
n3 uenen AHK BcTaeT KomniemeHTapHblii Hykneotug u-PHK- (Ha-
NMOMHMM, 4yTo B PHK BMecTO HykneoTuga € a3oTUCTbIM OCHOBaHWeM
T nNpuCyTCTBYET HYK/EOTUA C a30TUCTbIM OCHOBaHWEM Y.) Takum
obpasom, npoTme IgHK BCTaeT UpHk, MNPOTMB LLAHK— TpHk, NPOTUB
A guk— Y puk, NpotuB TAHK— Apuk. B pesynbTate o6pasyrowascs
uenoyka n-PHK npeactaBnseT co60ii TOYHYH KOMWKO BTOPOI Lienw.
TakuMm nyTeM MHGoOpMmaLms, cofepxkalwaacsa B reHe, kak 6ol nepe-
nucbiBaeTcst Ha M-PHK. OTOT mpouecc Ha3biBaeTcs TpaHCKpunymei
(nat. «TpaHCcKpuUnuuo»— nepenucoiBaHue). 3atem Monekynbl n-PHK
HanpaBnAlTCA K MeCTy cuHTe3a 6enka, T. e. K pubocomam. Tyga
Xe Y3 uuTonaasMbl MOCTynarT aMUHOKUCAOTbI, U3 KOTOPbIX CTPOUTCA
6enok. B uuTonnasMe KneTok BCerfja MMelTCs aMUHOKWUCNOTbI, 06pa-
3ylowmeca B pesynbTaTe paclienneHus 6enKoB MuLLu.
TpaHcnopTHble PHK. Kaxpgasa amumHOKucnoTa nonagaeT B pubo-
COMY B COMPOBOX[JEHUM CMNeunannM3npoBaHHON TpaHcnopTHoii PHK
(T-PHK). Tak kak B NOCTPOEHUN NPUPOAHBLIX BENKOB YYacTBYHOT 20
pasHbIX aMWHOKMWCNOT, TO, OYEBMAHO, CYLLECTBYHOT He MeHee 20 pas-
HbiX T-PHK. W3BecTHO, 4TO B pAge MecT uenoyku T-PHK wumetotca
4—7 nocnegoBaTesibHbIX HYKNEOTUAHbIX 3BEHbEB, KOMMAEMEHTAPHbIX
apyr apyry. Ha pucyHke 82 3TM y4yacTKM 0603HauvyeHbl OyKBamm
A, b, B, I B 3tnx yyactkax mexay KOMMNMAEMEHTapHbIMU HYKNEoTH-
faMy  obpa3yroTca BOLOPOAHble CBA3W. B pesynbTate BO3HUKaeT
CNOXHasA NeTnucrtas CTPYKTypa, nmoxoxas no opme Ha JIMCTOK Kie-
Bepa. Y ero Bepxywku (Ha pucyHke o603HauveHa 6ykBoi E) pacno-
NOXEH TPWMMET HYKNeoTMAOB, KOTOPbIA MO TreHeTUYEeCKOMY Koay
COOTBETCTBYET OMpefesieHHOV aMMHOKMCNOTe. JTOT TpWMAeT HasbliBa-
IOT KOAOBbIM TPUMMETOM. Y HOXKWU «/ACTKa KneBepa» (Ha PUCYHKe
6yksa [l) HaxogWTCHA y4yacTOK, CBA3bIBAKOLWMI aMUHOKUCOTY.
HykneoTugHbli cocTaB KOAOBbIX TpunnetoB T-PHK komnnemex-
TapeH HyKNeoTugHoOMy cocTaBy TpunnetoB u-PHK- Tak, KofOBbll
Tpunnet anaHuHoso T-PHK  UIFA (B u-PHK emy kKomnnemeHTa-
peH Tpunnet TLY), kopoBbiii Tpunnetr BanuHoBoil T-PHK— LLAA
(8 n-PHK emy komnnemeHTapeH Tpunnetr [YY; nposepbTe no Tab-
nnue TreHeTMyeckoro koga). Y T PHK, un3006paXeHHOW Ha pUCYH-
Ke 82 , KOAOBbIi TpunnaeT YYY. IT0T TpunaeT COOTBETCTBYET
aMWHOKMCNOTe NU3NMHY — nu3nHosas T-PHK- OHa npucoeguHaeT wu
TpPaHCNOPTUPYEeT B pUBOCOMY aMWHOKMUCIOTY JIN3WH.



Mnactuyecknii o6mMeH. BuocnuHTes 6enkoB. CUHTE3 U-PHK 171

B Ttabnuue npuBefeH cocTaB TPUMIETOB, KOTOPbIMW 3aKogupoOBa-
Hbl BCE 20 aMWHOKUCMOT (Ha3BaHMA aMWHOKMWCIOT COKpalleHbl, CM.
c. 149). Tak KaK npuM CWMHTE3e MOAMNENTWAHOW UENn WHGpopMauus
cunTbiBaeTca ¢ U-PHK, TO HassaH coCTaB TpPWUM/ETOB HYK/EOTUAOB
n-PHK (B ckobkax— KoOMMieMeHTapHble ocHoBaHus AHK).

FeHeTUYeCKNi Kog,

Mepsoe BTopoe ocHoBaHue TpeTbe
OCHOBaHWe Y (A) L A (N r (Ln OCHOBaHWe
oo Cep Tvp Line Y(A)
e Cep Tup Live L(n)
Y(A) fNeH Cep AT
N Cep Tpw r(u)
New Mpo Twc Apr Y(A)
Neii I'Ipo Tuc Apr LL(F)
I-Ll-) JleH Mpo 'nH Apr A(T)
Neit Mpo nH Apr r)
nne Tpe ACH Cep Y(A)
Al) e Tre Ack Cep ()
Wne Tpe Nns Apr A(T)
Met Tpe Nns Apr ry)
Ban Ana Acn Tam Y (A)
Ban Ana AcH Tm wr
ru) Ban Ana rny T A(T)
Ban Ana Cny T r(u)

Monb3oBaTbcA Tabnuueil npocto. MepBblii HyKNeoTU[ B Tpunnete GepeTca U3
NeBOro BEPTMKAaNbHOrO psAfa, BTOPOA —MW3 BEPXHEro FOpPW30OHTaNbHOrO U Tpe-
TUli— N3 NpaBoOro BepTWKanbHOro. Tam, rAe MepecekyTcs NMHUW, uayuine oT
BCEX TPeX HYKNeOTUAOB, W HaxoAuTCA WCKOMas amMWHOKMCOra.

HY)XHO Yy3HaTb, O KaKOWi amMWHOKMCNOTe HeceT WHGpopmauuto Tpunnet YIT B
n-PHK. CneBa no BepTukanu 6epem Y, cBepxy [, cnpaBa no BepTuKanu —
. InHnn nepecekatotcsd na «Tpu», T. e. TpuntohaH. B AHK 3Ta ammHokuc-
fioTa 3akoAguposaHa Tpunnietom JILLL,.

1 Kakywo ponb urpaet AHK B npouecce 6nocmHTesa 6enka? 2. Yto npescras- A
nsaeT coboit kog AHK? 3. Kak npoucxoanT TpaHckpunumsa? 4. Monb3ysick Tab-
nnueid koga OHK, onpegenuTte, Kakue aMWUHOKWCAOTbI KOAWPYKT TPUNNeThbl
LUAT, TTT, TFAT. Kakumu Tpunaetamu 3aKoAMPOBaHbl aMWHOKWUCAOTbI Ban,
theH, Tpu? 5. Kakyio amMuHOKUCNOTYy TpaHcnopTupyeT T-PHK ¢ KoZoBbiM
Tpunnetom ITT? 6. Ha dparmeHte AHK, unmetowem coctas L A T T

M U T A T, cuHtesmposaH dparmeHT u-PHK. YKaxuTe ero cocrtas.

45. CuHTe3 nonunentMaHonm uenu Ha pmbéocome

Peakunn MaTpuyHOro cuHTesa. B XMBbIX cucTeMax Mbl BCTpeYa-
eMCS C HOBbIM TWNOM peakuwuii, Hanogobue yasoeHus AHK (c. 161)
unu peakuumn cuHTtesa PHK (c. 161). Takue peakuum HEU3BECTHbI
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B HeXwuBol npupoge. OHW Ha3blBAKOTCA peakuMaMu MaTPUUHOro
CMHTE3A.

TepMUHOM «MaTpuua» B TexXHUKe 0603HavalT (opmy, ynoTpeob-
NSEMYI0 ANS OTAUBKWM MOHeT, Mejanei, Tunorpadckoro wpudTa;
3aTBEpAEBLUUIA MeTann B TOYHOCTM BOCMPOU3BOAWUT BCe AeTann op-
Mbl, CNY>XWBLIEA ANA OTAMBKW. MaTPMUHbIA CUHTE3 HAaNnOMUHaeT OT-
NIMBKY Ha MaTpuue: HOBble MOJEKY/Ibl CUHTE3UPYIOTCA B TOYHOM
COOTBETCTBUW C NAHOM, 3a8/10)KEHHbIM B CTPYKTYPE YXX€ CYLLECTBYO-
WUx Monekyn. MaTpuuHblil MPUHLUN NIEXXUT B OCHOBE BaXHEMLINX
peakuuii CUHTe3a HYK/IeMHOBbIX KWUCAOT M 6eNKOB. B aTux peakuyuax
obecneymBaeTcs TOUHas NOCNef0BaTeNIbHOCTb MOHOMEPHbIX 3BEHbEB B
CUHTE3UpPYeMbIX nonuMepax. MoHOMepbl MOCTYNalOT B OMpejenieHHoe
MEeCTO Ha MOAeKynbl, CAyXawue maTpuueli, rae peakuus npoTekaer.
Ecnn 6bl Takue peakuuu MpPOUCXOAWMAM B pesynbTaTe CAyYainHoro
CTONKHOBEHUS MONEKY/, OHW NpoTeKann Obl 6ECKOHEYHO MeA/IeHHO.
CWHTE3 CNOXHbIX MOJEKY/l Ha OCHOBE MAaTPUYHOro MpuHLMNAa ocy-
WecTBNAETCA ObICTPO U TOYHO.

Ponb MaTpuubl B K/eTKe UrpalT MakpoMOJSeKy/bl HYKNEUHOBbIX
kucnot AHK wnnn PHK- MoHOMepHbIE MOJieKY/bl, U3 KOTOPbIX CUH-
Te3nmpyeTca NOMIMMEP,— HYKNEOTUAbl WM aMUHOKWUCIOTbl — B COOT-
BETCTBUM C MPUHLMNOM KOMMNEMEHTapHOCTU pacnonarawTcid u Quk-
CUPYIOTCA Ha MaTpuue B CTPOro OnpejefieHHOM nopsake. 3aTem
NMPOUCXOAUT COESUHEHME MOHOMEPHbIX 3BEHLEB B MOSMMEPHYIO LEMb,
M TOTOBbIA MOAMMEP CXOAWT C MaTpuubl. [locne aToro martpmua roTo-
Ba K COOpKe HOBO TOYHO TaKOW >Ke NOSIMMEPHON MOMEKYbI.

Peakunn MaTpuyHOro Tmna — crneyupuyeckas OCOBEHHOCTb XW-
BOM KneTkn. OHM SABAAKOTCA OCHOBON (DyHAAMEHTaNbHOr0 CBOWCTBA
BCEro >MBOro — CNOCOBGHOCTM K BOCNPOU3BELEeHUIO cebe nofo6HOro.

TpaHcnauma. WHpopmayns o CTpykType 6Oenka, 3anucaHHas B
n-PHK B BMae nocneoBaTtenbHOCTM HYKNEOTUMAOB, peann3yetcs B
BUAE NOCnefoBaTeNlbHOCTU aMWHOKWUCNOT B CUHTE3NPYEMONM MOJeKye
6enka. IOTOT MpPOUECC Ha3bIBAKT TpaHcaauueir (naTt. «TpaHCcns-
LUMO» — MepeHeceHne, nepesoa). And Toro 4tobbl NOHATH, KakK B pU-
6ocomax MpoMCXoAuUT TpaHcaauua, obpaTumca K pucyHky 83 . Pu-
60COMbl Ha PUCYHKE WN3006paxKeHbl B BUAE SAWLEBUAHLIX Tes, HaHW-
3aHHbIX Ha u-PHK. [lMepBas pmbocoMa BCTynaeT Ha HWUTEBUAHYHO
monekyny mn-PHK ¢ neBoro koHua » HauymHaeT cuHTe3 6enka. [1o
Mepe cbopku 6enKoBolii Monekynbl pubocoma nonzeT no u-PHK (Ha
pucyHke cBepxy BHU3). Korga pubocoma npoABUMHETCA Brepes,
C TOro e KoHua Ha u-PHK BxoguT BTOpas pubocOMa, KOTOpas,
Kak W nepBasi, HauMHaeT CUHTE3 W ABMXKETCA Bcnesj 3a nepsoin pubo-
comoil. 3atem Ha uM-PHK BcTynaet TpeTbsi pubocoma, 4yeTBepTas u
T. . BCe OHM BbINOMHAIOT OfHY W Ty XXe paboTy: KaKaas CUHTe3upyeT
OOWH W TOT >Xe 6efioK, 3anporpaMMMpOBaHHbIA Ha gaHHol u-PHK.
Uem panblwe npogsuHynacb pubocoma no u-PHK, Tem 6onblunii
0Tpe30K 6enkoBOl MONeKynbl «cobpaH». Korga pmbocoma focturaer
NPOTUBONOMIOXHOIo KoHUa n-PHK, cuHTe3 okoH4YeH. Pubocoma c o6pa-
30BaBWMMCH 6enkom cxoguT ¢ M-PHK. 3atem OHuM pacxogatcs: pu-
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83. TlMonupubocoma.
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84. MexaHuU3m paboTbl pUMBGOCOMBI.
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6ocoma — Ha N6yt M-PHK (Tak kak oHa cnocobHa K CUHTE3y fto-
6oro 6enka; xapaktep 6enka 3aBUCUT OT MaTpuubl u-PHK), 6enko-
Basg MOJ/IeKy/a — B 3HAOMNIa3MaTUYeCKYI0 CeTb U N0 Hel mepemelyaeT-
CA B TOT Y4aCTOK K/eTKku, rae TpebyeTtcs faHHblli Bug 6enka. C neso-
ro KoHya n-PHK Ha Hee BCTynalT BCE HOBble U HOBble PMBOCOMBbI,
N CUHTe3 6efika uaeT HenpepbiBHO. Uucno pubocom, ymelaroLwmxcs
0AHOBpPEMEHHO Ha Mmonekysne uU-PHK, 3aBucut ot ee gnnHbl. Tak, Ha
monekyne n-PHK, koTopas nporpammupyeTt CUHTe3 6enka remorsno-
6uHa, noMewaeTca 4O NATU PUBOCOM.

MexaHnsMm paboTbl pMbOCOMbI MOACHSET PUCYHOK 84 .

PasMmep yuyacTka puboCOMbI, B KOTOPOM MPOUCXOAUT TpaHcnauus,
COOTBETCTBYeT fNMHe 6 HYKNeoTWAoB, T. €. ABYM Tpunnetam. Cnepo-
BaTeNbHO, Korga pubocoma cKonb3nt no u-PHK, B hyHKLMOHALHOM
LueHTpe pubocombl (PLP) BCcerga oAHOBPEMEHHO HaxoaATca 2 cocej-
HUX TpUnneta HyKneoTUoB.

Pubocoma nepemeutaetrcs no u-PHK c¢ Tpunneta Ha Tpunnet, Ho
He MNaBHO, & MPepbIBUCTO, «lIaXKamMmn». 3aKOHYMB TpaHCNAUUIO Of-
HOFO TpWMfeTa, OHa MNepeckakMBaeT Ha COCeLHMIA TpunieT u Ha
MrHOBeHMe ocTaHaenueaetcd. Onepauus TpaHCAALUM 3aHUMaET He
6onee '/ 5—"*/6 ¢, n nofunenTMaHaa Uenb YAJUHAETCA Ha OAHO 3BEHO.
[anee cnegyeT «lWaXoK» Ha COCEAHWI TpMNaeT, CHOBA KOPOTKas
0CTaHOBKa, M TakK A0 KOHua nytm no u-PHK.

Ha pucyHke 84[ mn3obpaxeHa pubocoma, nepemeuiarollasca Ho
n-PHK. Kak BugHo, pmbocoma yxxe npowaia HEKOTOpbli NyTb MO
n-PHK, oHa yxXe TpaHcnupoBana HECKO/IbKO TPUNNETOB, U B pPe3y/ib-
TaTe CMHTEe3MpOoBaH He60/bLIOK NoAUNenTUg, KOTOPbI CBMCAeT C pu-
6ocombl. Ha pucyHke n306paxeH MOMEHT, Korga pubocoma
TONbKO 4YTO 3aKOH4YMna TpaHcnsauuio Tpunneta LY. Ceitvac B ®LIP
HaxogAatca gsa Tpunneta u-PHK: Uy u 'yy. Ury —srvo tpunner,
TpaHCcAauua KoToporo 3akoHyeHa, YLL—ato TpunaeT, TpaHcnAuua
KOTOpOro HaunHaetca. 'YL, noka ceobofeH, a LIF'Y kKomniemeHTapHO
cBAsaH ¢ T-PHK, ¢ koTopoi cBucaeT nonunentugHas Lenouka.

Ha pucyHke 44." mokasaH MOMeHT, korga B 'YL no npasuny
KOMMM/IEMEHTapHOCTU MPUCOEAUHAETCA KOAOBbIM Tpunnetom T-PHK,
Hecyllias aMWHOKMWCNOTY BannH (Ban). JlocTaBneHHas aMUMHOKMCNOTA
(Ban) 1 BepXHW aMWHOKMCAOTHbIA OCTATOK NOAMMENTUAHON Uenu
(apr) okasbiBalOTCA pAgoM. Mexgy HUMKU BO3HMUKAaeT nenTuAHas
cea3b. lMonvnenTtuaHas uenb YANWHAETCA Ha OAHO 3BEHO.

Ha pucyHke H noauMnenTuAHasa Lenoyka nepebpacbiBaeTcs C
npaBoro Hykneotuga (LIryY) Ha nesbii (IF'YLL) u noBucaeT Ha Hewm.

Ha pucyHke 84,4 pubocoma CKauykoM MepemellaeTcs Ha Cnegyto-
wuin Tpunnet. Tpunnet UIY c ero T-PHK oka3biBaeTcq 3a npege-
namn ®LP, T-PHK oTpbiBaetca o1 LI'Y u BbiTankmeaetca us pubo-
combl. [lanee BCe CTagum MOBTOPAOTCA, W MNONMNENTUAHAA LEMb
pacTeT 3BeHO 3a 3BeHOM. Tak paboTaeT pubocoma — 3TOT YAUBU-
TeNbHbIi OpPraHouf KAeTKW, KOTOpblIA N0 npaBy HasbiBalOT «MOfe-
KYNApHbIM aBTOMAaTOM» CMHTe3a 6enka

CoBceM HefaBHO, B Hauane 50-x rofos, Bhepsble 6en10K Obin
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CUHTE3MPOBaH WCKYCCTBEHHO. JTO 6bl/1 MHCY/IWNH, NOAUNENTUAHAA LeMb
KOTOPOro COCTOMT BCero u3 51 aMMHOKMCNOTHOro octaTka. [ns ero
CUHTe3a noTpeboBanocb nposecTu okono 5000 onepauwii. B 3Toit
paboTe npuHUManu ydactume 10 4yenoBeK B TeueHue Tpex ner. Kak
BUANTE, B Na6OPATOPHLIX YCNOBUAX CUHTE3 6enka TpebyeT OrpoMHbIX
YyCUANiA, BPEMEHWU W CPeACTB. B XWBOW KNeTKe CUHTE3 OAHOW MOMeKy-
nbl 6enka, coctosAwei m3 200—300 aMWMHOKMCNOTHbLIX 3BEHbLEB, 3a-
BepLIaeTcs OYeHb BbICTPO — B 1—2 MuWH

Ponb ¢epmeHTOB B OMocuHTe3e Genka. CuHTe3 6enka He wuget
6e3 yyactna epMeHTOB. Bce peakuum 6e1KOBOr0 CMHTE3a KaTanusu-
pyloTca cneyuanbHbiMu epmeHTamu. C yyacTmem (hepMeHTOB MNpo-
nexognt cuHtes AHK, u-PHK. CyuwecTtBytoT ocobble (epMeHThl,
obecneunBaloLl e 3axBaT U COeMHEHWE aMWUHOKUCNOT ¢ ux T-PHK.
HakoHel, B pubocome B npouecce cO0pkn 6enka paboTaeT (hepMeHT,
CLENNSIOLWNA aMUHOKUCNOTbI MEXAY COBOVA.

JHepreTnka 6uocmHTe3a 6enka. J1l060i Mpouecc CUHTE3a HYX-
fjaetca B 3aTpaTe sHepruu. bBbuocuHTes 6enka npefcTaBnseT Uenb
CUHTETMYECKNX peakuuin: cuHTes n PHK; coegnHeHue aMUHOKUCNOT
¢ T-PHK; «cbopka» 6enka. Bce 3Tu peakuuu TpebykT 3Hepretuyec-
KMx 3atpaT. OHeprus Ana cuHTe3a 6enka ocBo60XAaetca npu pac-
wenneHnn ATO.

1 B 0CHOBe KaKMX peakLuuili CuHTe3a B KMETKe NeXUT MaTpuyHblii NpuHuMn?
2. Kakoii 3atan 6uocuHTe3a Genka HasblBalT TpaHcasauumeid? 3. Yuactok AHK
COLEPXUT nocnefoBaTeNbHO PACNONOXeHHble Hykneotuabl A A—I - T—I—
T—I—A—U—T—T—A. YKaxXuTe aMWHOKUCMOTHbIA cOCTaB 6GenkoBoi Lenu,

COOTBETCTBYHOLLMIA 3TOMY yuyacTKy AHK. 4. Ha Kakux CTpyKTypax NpoTeKaeT CUH-
Te3 6enka B knetke? 5. Kakoe Bpemsi TpebyeTcs ANS CUHTE3a OLHOW MONEKYbl
6enka B KneTke?

46. OCoObOeHHOCTM MnaacTUYecKoro
N 3HEepreTMYeckoro o6MeHOB pPacTUTENIbHOW KIETKU

®oTOCUHTE3. MNacTUYeCKniAi 1 3HEPreTUUecKnii 06MeHbI B KneTKax
PacTeHWii M XMBOTHLIX CXOfHbl. B K/ieTKax pacTeHWid MpOTeKawT Te
e 3Tanbl 3HEPreTMyeckoro o6MeHa — GEecKUCNOpOAHbIA U KUc/o-
pOAHbI/ npouecchl. OAHAaKO B K/ETKaX pacTeHWid, COAepXallnx
XNOpodUST, KPOME TOF0, MPOTEKAKT CEeLU(pUYeCKMe NPOLECCHI, UMEID-
wue 6oNblIOe 3HAYEHUE A5 XKUBOW MPUPOAbl. PacTUTenbHble KIETKM
CNoco6GHbI CUHTE3MPOBaTb OpraHUYecKne BeLLecTBa U3 MPOCTbIX HEop-
raHWYECKUX COELMHEHWIA, WCNOMb3Ys [/151 3TOFO 3HEPIUK COSTHEUYHOTO
n3nydeHusi. CUHTE3 OPraHMuYeckux COeANHEHUI, AYLLMIA 3a CUET IHep-
FMW CONHEYHOTO W3NY4YeHUs, HasbiBaeTCH (HOTOCUHTESOM.

®OTOCMHTE3 BbIpaXKaeTcs CMEAYIOLWNM CYMMapHbIM YPaBHEHUEM:

§C02 6H20 —* COH 1r06 + 602

B xofe atoro npouecca u3 BewecTB, O6efHbIX 3HEPrueid,— okcuaa
yrnepoga (IV) wn BOogbl — obpasyeTca yrnesofj r/OKoO3a
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(C6H|rO6)— 6oraToe 3Heprueil Bew,ecTBo. B pesynbTate ()OTOCUH-
Te3a obpasyeTca TakXe MONEKYAAPHbI/i KUCMOPOS,.

CeeToBasi hasa (poTocuMHTe3a. POTOCUHTE3 — 3TO C/IOXKHbIA MHO-
roctyneHyaTblil npouecc. LieHTpanbHas ponb B HeM MPUHANEXUT
Xnopodunny — opraHnM4yeckomy  BelLecTBY, KOTopoe npeobpasyeT
JHEpPrnt0 COMIHEYHOTrO W3MTYYEHUA B 3HEPIUI0 XMMUYECKUX CBS3EN.

Monekynbl xnopogunna BCTPOeHbl B MeMOpaHHble CTPYKTYpbI
xnoponnacta (rpaHbl) W Haxo4ATCA B OKPYXeHUU MOJieKysn 6efKos,
NUNUA0B U LPYTUX BeLLEecTB.

Mpouecc (hoTOCMHTE3a HAYMHAETCA C OCBeleHMd XnoponnacTa
BMAUMbIM cBeTOM 85 . ®OTOH, nonae B MOeKyny Xjaopogwunna,
NMPMBOAUT ee B BO3OYXKAEHHOE COCTOAHME: ee 3MIeKTPOHbl Mepeckaku-
BalOT Ha BbiCWKMe OpbuTbl, T. €. Ha opbuTbl, 6onee ypaneHHble OT
agpa. bnaropapa atomy o6neryaeTcs OTPbIB 3/1EKTPOHOB OT MOne-
Kynbl. OAWH U3 TakMX BO30OYXAEHHbIX 31EKTPOHOB MNEPEXOAnUT Ha
MONeKyny-nepeHocUYmKka, KOTOPbIi YHOCMT €ro ¥ nepenpasfseT Ha
OPpYyryto CTOpoHy MeM6paHbl. Mosiekyna xnopounna BocctaHasinBaeT
MoTepro 3N1EKTPOHA, 0TOMpasd ero OT MOAEKY/bl BOAbI.

B pesynbTate notepu 3MeKTPOHOB MOJIEKY/bl BOAbl pasfiaralTcs
Ha MPOTOHbI M aTOMbl Kucnopoga. 3 aToMoB Kucnopoga obpasyeTcs
MONEKYNAPHbIA KNCNOPOoS, KOTOpbIA AuthyHANpYeT yepe3 memb6paHy
M Bblgensetca B atMocdepy. MpPOTOHbI Xe HecnocobHbl K auhdysum
yepes MembpaHy M HakaniaueawTCcA B rpaHe. Takum o6pasom, no
OflHY CTOPOHY MemO6paHbl COOMPAKOTCA MONOXKUTENbHO 3apAXXEHHbIe
MPOTOHbI, MO APYryK — 4acTuLbl C OTPULATENbHBIM 3apPALOM.

Mo mepe HakonneHus no o6enM CTOPOHAM MeM6paHbl NPOTUBOMO-
NOXHO 3apAXEHHbIX YacTWUL, HapacTaeT pPasHOCTb MOTeHumanos (npo-
TOHHbIA noTeHuman). Tak Xe Kak B MemMbpaHbl MWUTOXOHAPWIA, B
MeM6paHbl rpaH BCTPOEHbl MOJMIEKY/bl (DEPMEHTa, CUHTE3UPYIOLWEro
AT® (AT®P-cuHTeTasa). BHyTpy ATD-cuHTeTasbl UMeETCA KaHan,
yepes KOTOPbIA MOryT MPOWTW NPOTOHbI. Korga BefmMumHa NpPOTOHHOrO
noTeHUmMana LOCTUraeT KPUTUYECKOrO YPOBHA, CUfa 31EKTPUYECKOro
nona npoTasKWBAaeT MPOTOHbI Yepe3 KaHan B Mosiekyne AT®P-cuHTe-
Tasbl. OcBO6OXAAKLWAACA MPU 3TOM 3Heprus TPaTUTCA Ha CUHTe3
AT®. Ob6pasosaBwasdca AT® nepenpaBnsercd B Te MecTa XJ0po-
nnacra, rge fnpoucxXoAuT CUHTe3 YryieBofoB.

MpOTOHbI, OKasaBlUMECA Ha [ApYyroil CTOpoHe Mem6paHbl, BCTpe-
yalTCA 3[ecb C 3/IEKTPOHaMW, [O0CTaBlIeHHbIMW MONEKYyNaMu-nepe-
Hoeunkamu. OHM npeBpawialoTcs B aTOMbl BOLOPOLA, KOTOpPble nepe-
npasnsalTCA B Te MecTa X/joponfaacTa, rae WAET CUHTE3 YrieBOLOB.

Takum 06pa3oM, 3HEPTrUA CONHEYHOrOo W3NYYeHUA MopoXaaeT Tpu
npouecca: o6pa3oBaHMe MOJIEKY/IAPHOTO KUC/Mopoda B pesyfbrarte
pas3noXeHnsa BoAbl, cMHTe3 AT®, obpas3oBaHMe aTOMapHOro BOAOPO-
fJa. 3! Tpu npouecca NPOUCXOAAT Ha CBETY U ABNAKOTCA COCTaBAAO-
WMMKN CBETOBOW (hasbl (POTOCMHTE3A.

TemHoBasA (hasa oTocuHTe3a. [anbHeillwmne peakunnm (HOTOCUH-
Te3a cBA3aHbl C 06pa3oBaHMeM yrneBofoB. OHM MPOTEKAKT Kak Ha
CBETY, TaK M B TEMHOTE W Ha3blBAKOTCA TEMMOBOA (has3oil. TemHOBas
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(hasa hoTocMHTe3a MpeacTaBnseT coboi psg nocnefoBaTesibHbIX
peakuuii. B pesynbTate 3TMx peakuuit u3 okcuga yrnepoga (IV) wu
BOAblI 06pasyloTCA YrneBojbl.

[na TeMHOBbIX peakuuinl B X/IOpOMNaacT HEMpepbiBHO MOCTynalT
MUcXofHble BelwecTBa n aHeprua. Okcup yrnepoga (IV) noctynaeT B
NUCT K3 OKpyXXaloLleli aTmocgepsl, BOAOPOS 06pa3yeTcs B CBETOBYHO
thasy (oTocMHTe3a B pe3ynbTaTe paclyenneHus BoAbl. VICTOUYHUKOM
aHeprum cnyxut AT®, KoTopas CUHTEe3UpyeTcAs B CBeTOBYH (asy
(hoTocMHTe3a. Bce 3T BelecTBa TPaHCMOPTUMPYHOTCA B XJ/0PONNACT,
rge 1 OCyLecTB/fAeTCA CUHTe3 Yrnesojos.

3HaueHve (POoTOCMHTE3a f71A XKMBOW npupoabl. B usyuveHune ponu
CBeTa W Xxjopodunna B npolecce YCBOEHUA YIrNeKUCNOro rasa — ok-
cuga yrnepoga (IV) — npu hoToCcMHTEe3e 60MbLIOK BKNag BHEC Kpyn-
Helwmnii pycckmnidA  yueHbln K. A. TumunpsseB. Henpes3oigeHHbIl
nonynspu3aTop 3HaHWi MO (POTOCUHTE3y, OH nucan Tak: «3T0 Npo-
Llecc, OT KOTOPOro B KOHEYHOW WHCTaHUUKM 3aBUCAT BCe MPOSAB/EHUA
XKW3HM Ha Hawel nnaHeTe». Takoe YTBepXAeHWe BMOJIHE 060CHO-
BaHHO, TaK KakK (POTOCHHTE3 — OCHOBHOW MOCTaBL MK He TOMbKO opra-
HUYECKMX COEAMHEHMIA, HO M CBOGOAHOr0 KMcnopoga Ha 3emre.

O6wasa NpofyKTUBHOCTL (DOTOCMHTE3a TPOMAJHa: eXerofHo pac-
TUTeNbHOCTL 3emnm cBasbiBaeT 1,7- 108 T yrnepoga. NMomumo ToOro,
pacTeHUs BOBNEKAKOT B CUHTE3 MWNIMapfAbl TOHH asoTa, ¢ocdopa,
cepbl, KanbLuna, MarHus, Kanua u Apyrux snemeHtoB. B pesynbTarte
€XerogHo cuHTesupyetca 0kono 4- 107 T opraHUYeckuMx BELLECTB.

Mpun BCel rpaHAMO3HOCTN MacluTaboB MPUPOAHbIA POTOCUHTES —
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MeA/IEHHbIA 1 Mano3deKTUBHbIA MpoLecc: 3eeHbli MCT UCMOMb3YeT
Ana (oTocMHTe3a Bcero okono 1% nafatoLllero Ha Hero COJIHEYHOrO
n3nyyeHus. TpoAyKTUBHOCTb (DOTOCUHTE3a COCTaBNfAeT MNPUMEPHO
1 r opraHuyeckmx BeuiecTs Ha 1 M2 nnowagn NUCTLEB B Yac. Takum
obpa3om, netom 3a cyTkm 1 M2 nucTBbl BblpabaTbiBaeT MNPUMEPHO
15—16 r opraHu4yeckux BelecTB. [MOBbICUTb 3PEKTUBHOCTL (OTO-
CUHTE3a MOXHO BCNeACTBME YNYYLIEHUA OCBELLEHHOCTM, BOAOCHA6-
XKEHNA pacTeHUn u Apyrux yCnoBuii.

CnepyeT HanOMHWTb, YTO pacTUTENbHble KNETKU, Kak W BCe ApYy-
rme KneTku, MOCTOAHHO AblWaT, T. e. MOrfowWwarT KUCNOPOA W Bblie-
nawT okeup yrnepoga V. [lHeM Hapagy C AblXaHWeM pacTUTeNbHble
KNeTKn npeo6pasyoT CBETOBYIO 3HEPTUI0 B XMMWYECKYHO: OHWU CUHTe-
3MPYIOT opraHuyeckue Beuiectsa. py 3TOM B KayecTBe MO6GOYHOro
NPoAyKTa peakuumn BblgensaeTca MoeKynapHblii kucnopod. Konnyectso
Kucnopoga, BblfEeNAEeMOro pacTuTeNbHON KneTkoil B npouecce hoTo-
cuHTe3a, B 20—30 pa3 60/blle, 4em Kucaopoda, MOraowaemMmoro B
O[JHOBPEMEHHO MAyLLeM MpoLecce fblXaHUs.

XemocuHTe3. Cnoco6HOCTL CMHTE3MPOBaTh OpraHnyYeckne BeLecT-
Ba M3 HEOpraHM4ecKMX CBOMCTBEHHA TakXe HEKOTOpbIM Buaam 6Oak-
Tepuiti. Cnocob, C MOMOLWbID KOTOPOr0 OHU MOBMANU3YIOT 3HEpPruto
0N CUHTETUYECKUX peakuuid, MPUHLMUNMANBHO WHOW, HEeXenu y pac-
TUTENbHbIX KNeTOK. ITOT TMN 06MeHa 6blfl OTKPbIT PYCCKUM Y4YeHbIM-
mMukpobuonorom C. H. BuHorpagckum. bakTepum obnagatoT cne-
UManbHbIM (EPMEHTHBIM annapaTtom, MO3BOAAKWMM UM npeobpaso-
BbIBaTb 3HEPrMI0 XMMWUYECKUX peakuWid, B YACTHOCTU IHEPTUI0 peak-
LMIA OKNCNEHNS HEOPraHMYeCKUX BeLLEeCTB, B 3HEPTUI0 CUHTE3UPYeMbIX
OpraHMyecknx COeAWHEHW. STOT MPOLECC HAa3blBAlOT XEMOCUMHTE30M.

N3 MWKpPOOpPraHu3moB, OCYLLECTBAAIOWMNX XEMOCWUHTE3, BaXKHbl
asoTuKcupylowme n HUTpUdUuupyowme 6aktepun. WCTOYHMKOM
3HEPrMmn y OfHONM Fpynmnbl 3TUX 6aKTEpWii CAYXMUT peakumns OKUCAEHUS
aMMumaka B a3OTHYK KucnoTy. [pyras rpynna UCnosfb3yeT 3Hepruio,
BbIJENAOLWYIOCA NPU  OKWCIEHUU a30TUCTOM KWUCAOTbl B a30THYHO.
XeMOCMHTE3 CBOMCTBEH TaKXe [ANA Xene3obakTepuit n cepobakTe-
puid. MepBble U3 HUX UCMOMbL3YIOT 3HEPTUI0, O0CBOGOXAALWYOCA Npu
OKUCNEHUN [BYXBANEHTHOrO Xefiesa B TPexBaJIeHTHOe; BTOPble OKMUC-
NS0T CepOBOAOPOS A0 CEPHOW KMCAOThI.

Pofb Ha3BaHHbIX MWKPOOPraHW3MOB OYeHb BeNNKa, OCOBEHHO
asoTukcmpyowmx 6aktepnii. OHU KMEIT BaXHOE 3HayeHuwe aANA
MOBbILEHNA YPOXAMHOCTU, TaK KakK B pe3ynbTaTe XU3HefeAaTenbHOC-
™M 3Tux 6akTepmin asoT (N:), HaxogdAwwmiics B BO3AyXe, HeLOCTYM-
HblA AR YCBOEHMS pacTeHusmU, npespawaetca B ammuak (blH3),
KOTOpPbI XOpOLIO MMK ycBamBaeTcs.

I. B Kakux opraHoumpax KneTkn npoTekaeT (hOTOCUHTe3? 2. Hanuwute cym-
MapHoe ypaBHeHMe (DOTOCMHTE3a, 0XapaKTepu3yiTe ero MCXOfHble U KOHEeYHble
npogykthbl. 3. Kak npeobpasyetcs aHeprus musnyyenus ConHua B xsoponnacre?
4. Kakue npoueccbl NpouCXoAAaT B CBeToByl (a3y oTocuHTesa? 5. Kakwue
npoueccbl MPOUCXOAAT B TEMHOBYH (ha3y QoTocuHTe3a? 6. OxapakTepusyiiTe
3HaYyeHWe 3eMeHbIX pacTeHWn ANA XU3HU Ha 3emne.






asa VII
PasMHOXeHune u nHaAnBnayasibHoe
pa3sButne opraHM3mMoB

47. [OeneHwue Knetkn. Mumntos

Pa3MHOXeHMe COCTaBNSeT OAHY M3 BaXHEMLWWUX XapakTepucTuk
CYLWHOCTN XW3HU. K pasMHOXEHWI0 CrnocobHbI BCe 63 WCK/IYeHUs
XWUBble 0praHn3mbl, oT 6akTepuii Ao MaekonuTawuwmux. CyuwecTsoBa-
HMWe KaXAO0ro BMAA XWBOTHbIX W PacTeHWI, NPEeeMCTBEHHOCTb MeXAy
POANTENBCKUMU 0COBAMM M UX MOTOMCTBOM MOALEPXKMBAKTCA TONbKO
6narogaps pasMHOXEHWIO.

Ha MOonekynspHOM YypOBHe MNpOLecc, KOTOPbIA MOXHO YCNOBHO
Ha3BaTb Pa3MHOXeHWeM, BblpaXKaeTcqd B YHWUKaNbHOW CNOCOBHOCTU
OHK k camoypBoeHunio ee Monekyn (c. 161). Ha ypoBHe KneTkM K
PasMHOXEHWUI0 MyTeM [efleHUs CnocobHbl Takue OpraHoufbl, Kak
MUTOXOHAPUW K XnoponnacTbl. KneTkn OLHOKMNEeTOYHbIX M MHOrOK/e-
TOYHbIX OPraHU3MOB pa3MHOXaKTcA fAefeHneM. Popmbl pa3MHOXe-
HWS OPraHM3MOB OYeHb Pa3HO06pasHbl WU CNOXHbI, HO B OCHOBE BCEX
cnoco6oB 6ecnonoro ¥ Mos0BOr0 PasMHOXEHUA NIeXUT [AeneHune
KNeTKu.

MuTo3. OcHOBHOI cnocob feneHWs 3yKapuoTUYECKUX KIeTOK —
MUTO3 (rpey. «MUTOC» — HUTb, 86 ).

lMoAroToBKa KMETOK K [EeNeHNt0 HauMHaeTCd B Mepuof uHTepda-
3bl. OAWMH ©3 BaXHeNW WX MNoAroTOBUTENbHbIX MPOLLECCOB — CUHTE3
OHK, T. e. yaBoeHne ee MOJieKy/bl, NPOUCXOAALLee B CepefnHe ne-
puoga uHTepdasbl. Takum 06pa3oM, K MUTO3Yy NPUCTYNaKT KNETKW,
cofepaline yLBOeHHOe rnocne cuHTe3a konuyectso AHK (c. 161).

B mMuTo3e pasnuuaroT 4YeTblipe hasbl: npodasy, metapasy, aHada-
3y, Tenioasy. Bo Bpema npodasbl B A4PE MOABAATCA TOHKUE HUTW.
3TN HUTU — XPOMOCOMbI. B mpodase oHW CnupannsyoTca 1M noTomy
HayMHalT YKOpauyuBaTbCa W yTO/LWATbCA.

K KoHLy npoda3bl BCE XPOMOCOMbl CTAaHOBATCH XOPOLIO BWUAHbLI B
CBETOBOV MWKPOCKOMN, MOXHO OnpefenuTb WX pasMmepbl, ¢opmy,
CTpoeHue, umcnio. Kaxpas XpomMocoma— 3TO YAJIMHEHHOE MI0THOe
TeNble, COCTOAWEe W NHECKONbKWX YacTeld, OTAeNeHHbIX Apyr oT
apyra nepeTsxxkamun 87 . PasnnyaloT MepBUYHYIO NEpPeTsXKKY, Wiu
LeHTpomepy (rped. «Mepoc» — yacTb). Ha xpoMocome MOXeT 6biTb U
BTOPUYHAA MNepeTaxKa.

MuKpockonuyeckas otorpadusi MUTO3a KIETKU >XKUBOTHbBIX.

Mpodasa (BHU3Y) — XPOMOCOMbI CBOGOAHO PacrnofioXXeHbl B LuMToNnAasMe; MeTa-
thasa (cneBa) — XPOMOCOMbl YMNOPSIAOYEHHO fneXkaT B OAHOW MOCKOCTW; aHadgasa
(BBEPXY) — XPOMOCOMbI PacXoAsiTcsi K MOJIOCaM KIETKM.
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Kaxpjas xpomocoma COCTOMT W3 [ABYX CBEPHYTbLIX B Cnupasb HU-
Teil (monekyn) AHK, KoTopble Ha3bIBAOT xpomMaTugamum wam foyep-
HMMWU XpOMOCOMamH,

Bo Bpemsa npocasbl LeHTPMONU, a UX fBe B KaXAOW KneTke, pac-
Xo4aTca 86 K NPOTWMBOMOIOXHBLIM MOMKOCAM KIIETKU U MEXAY HUMU
obpasyeTtca BepeTeHO feneHns. B KoHuUe npodasbl aaepHas 060/104Ka
pacTBopseTca U XpOMOCOMbI CBO6GOJHO pacnojiaratoTcs B LMTONNa3-
Me, ALPLIWKNA MCYe3aloT.

3a npodhasoli cnegyeT meTadasa muTto3a. Bo Bpemsa metadasbl
3aBepllaeTca obpa3oBaHWe BepeTeHa [e/leHUs U XPOMOCOMbI Pacrno-
naratoTCcA B 3KBaTOPManbHOM MNAOCKOCTWM BepeTeHa. XpOMOCOMbI 06-
pasyloT meTadasHyt MNacTUHKY, M Kakjgas Xpomocoma NpuKpenns-
€TCA CBOMM LEHTpasbHbIM Y4acTKOM (LEHTPOMEpOii) K OfHON u3
HUTE BepeTeHa. Y KaXJ0A XpPOMOCOMbl MPOMUCXOAUT OTAeNeHue,
o6ocobneHne xpomaTtug gpyr oT gpyra "84l -

Korga Bce XpOMOCOMbl OKa3biBalOTCA MPUKPEMNEHHBIMA K HUTAM
BEpPeTeHa, XPOMaTuAbl KaXAOW XPOMOCOMbI HAYMHAKT PacXo4uTbCA
K Mofitocam K/eTKU: K OAHOMY MOJMIOCY OTXOAWT OfHa XpomaTtupa, K
NMPOTUBOMOJIOXXHOMY — ipyras. Hayano pacxoxeHus XxpomaTtug K
nosilocam K/IeTKM 03HauvaeT, 4TO HacTynuna cnegywoouias asa Muto-
3a — aHadhasa. Bo Bpems aHadasbl Xxpomatufbl (foYepHME XPOMOCO-
Mbl) PacxofAaTca K nostocam KneTku. [BUXEHWe XPOMOCOM OCYLLeCT-

Mpodasa
BuaHbl
LeHTpuonu,
fiapo . pasowegwuecs
Hepensueiics K pasHbIM
K/eTku. BugHo nontcam
Kpyrnoe KNeTkn, n
AAPbILLKO OliHble XPOMOCOMbI
MerTtacasa
ApepHas
o60no4yka
pacTBOpunach, AHadhasa
BUAHBbI HUTK Xpomocombl
BepeTeHa pasownunce K
AeneHus nosntocam KeTku

Tenodasa

AAPO NONMHOCTLIO pasfennaoch
6pasoBanacb sgepHan obonouka
LinTtonnasma genuntcsa
obpa3oBaHWEM MepeTa>KKN

86. MWUTO3 K/ETKU XXUBOTHbIX.
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87. CTpoeHue XPOMOCOMBI.

BNseTcA 6narogaps HUTAM BepeTeHa, KOTOpble COKpaliatTcs U pac-
TATMBAOT AOYepHME XPOMOCOMbI OT 3KBaTopa K Mo/tcaM KeTKM
(puc. 86). Mpu OBMXKEHUU XPOMOCOM MUCMOMb3yeTca aHeprusa ATO.

MocnegHasa asa MuUTO3a — Tenoasa. Bo Bpema Tenodasbl
npmbnnsMBLUMECS K MOMKCAM KNEeTKM XPOMOCOMbl HauyuMHaKT pac-
Kpy4uMBaTbCA M CHOBa npuobpeTatdT (DOPMY A/IMHHBLIX HUTEN, nepe-
nietaloLWmnXca Apyr ¢ APYrom, 4TO XapakTepHO AN Hefendwierocs
Agpa 86 . B pgodyepHux fAgpax BHOBb 06pasyetcsa sigepHas
060/104Ka, hopMUpyeTCA ALPLILKO M NOMHOCTbIO BOCCTaHaB/MBaeTcs
XapakTepHoe 419 uHTepdasbl CTpoeHMe agpa. Ha npoTaXeHun Teno-
(ha3bl NPOUCXOAMT W [eNeHue LMToMmnasMbl, B pe3ynbTaTe KOTOPOro
LB [0YepHME KNeTKM OTAeNsfTca APYr OT Apyra. OTW KNeTKu mno
CTPOEHUIO MOMHOCTbIO CXOAHbI C MaTepUHCKol 86

MpofoMKUTENBHOCTE MUTO3a. B XXM3HEHHOM LUMKNE KNeTKW MUTO3
3aHUMaeT 3HaunTeNbHO 60/1ee KOPOTKMIA MPOMEXYTOK BPEMEHU, YeM
MHTepgasa.

B 6ONbWWHCTBE K/ETOK Becb MpouUecc MWUTO3a, OT npodasbl Ao
3aBepweHna Tenodasbl, 3aHMMaeT 1—2 4, a WMHTep@dasa BO MHOro
pa3 Npofo/KUTENbHEE.

Buonornyeckoe 3HavyeHve MuTo3a. B pesynbTate mMutosa kKaxpas
[OYepHsAs KNeTKa MNOoAy4vyaeT TOYHO TakuMe XEe XPOMOCOMbl, Kakue
umena MaTepuHCKas Knetka. Yucno XpomMocoMm B 06enx [oYepHUX
KneTKkax paBHO YMClYy XPOMOCOM MaTepuHCKol KkneTku. CnepgoBa-
TenbHO, 6MOMOrMYecKoe 3HaYeHMEe MWUTO3a 3ak/ilyaeTcs B CTPOro
paBHOMEPHOM pacnpefeneHny XpOMOCOM MexAay AgapamMu ABYX fouvep-
HUX KNETOK. JTO 3Ha4uUT, YTO MUTO3 o6ecrneymBaeT TOUHYIO nepegadvy
HacneACTBEHHON MHMOPMaLMM KaXLOMY W3 AOYEPHUX Agep.

Ecnn  HapywaeTcs HOPManbHbIA X044 MWUTO3a W B [LO4YepHei
K/eTKe XpOMOCOM OKaXXeTCS MeHbLUE UK 60/blUE, YeM B MaTEPUHCKON,
TO 3TO npuBedeT nnMbo K rubenn, nNM60 K CYLWECTBEHHbIM W3MEHE-
HUAM B JKM3HELEATENbHOCTU KAETKM — K BO3HWKHOBEHWIO MYTaLUiA.

Yuncno xpomocom. OCHOBY TFeHeTUYecKoro Kputepus Bupa cocTas-
NAET YMC/I0 XPOMOCOM B KJIETKE, KOTOPOE MOCTOAHHO ANA KaXAoro
BUAa >XXUBbIX OPraHM3mMoB.

[aHHble 0 KOMMYecTBe XPOMOCOM Y HEKOTOPbIX BUAOB pacTeHwul
M XXMBOTHbIX NpUBeAeHbl B Tabnuue.
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Bug AvnnongHoe Bug AulnongHoe

4nucno XpomMocom 4yncno Xpomocom
AumeHb 14 Kypuua 78
OBec 42 Kponuk 44
Tomar 24 Kosa 60
Ckeppa 6 OsBuUa 54
lMnogoBasa MyLlKa LWnmnaH3e 48
aposothuna 8 Yenosek 46
[JomalliHAs  Myxa 12
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88. OdunnougHblli  Habop  XpomMoOCOM 89. AunnounaHbli Habop XpoOMOCOM B
yenoseka. KNeTKax.

XpoMOcOMbI, CofepXalimecs B sgpe OLHOW KeTKW, Bcerga nap-
Hble, T. €. B AApe WMEKTCA ABe OAWHAKOBbIE, WM TOMOJIOTUYHbIE,
XPOMOCOMbI, KOTOpPble COCTaBAAT OAHY napy. Tak, 46 Xpomocom
yenoBeka 06pa3ytoT 23 napbl, B KaX40OW nape 4Be O4MHAKOBble XpoO-
MOCOMbI » XpOMOCOMbI pasHbIX Nap OTAMYalTCA ApYr OT Apyra
pasmepamu, )OpMOiA, MeCcTaMyn PacnosoXeHWs MEePBUYHLIX U BTOPMUY-
HbIX MEpPeTsKEK.

COBOKYMHOCTb XPOMOCOM, COAEPXaliMxcsa B OLHOM ff4pe, HOCUT
Ha3BaHWe XPOMOCOMHOro Habopa. XpOMOCOMHbI/i Habop xapakTepeH
ONA KaXXAO0ro Bmga opraHn3moB. Mpumepbl HEKOTOPbIX HabopoB Xpo-
MOCOM MpMBEAEHbI Ha pucyHke H

B nto60M MHOrOKNETOYHOM OpraHu3Me pasfMyalTcs [Be KaTe-
ropun KNeTtoK: coMaTtuyeckue (HEMOOBbIe), KOTOPble BXOAST B COC-
TaB BCeX TKaHei W opraHoB Tefa, W MOJOBble KNETKU. Hapa comatu-
YEeCKUX KNETOK cofepXaT AWNAOMAHbIA (8BONHOW) Habop XPOMOCOM.
Anpa NONMOBbIX KNETOK COAepXaT raniougHblii, T. €. O4WUHApHbIW,
Habop xpomocoM. Tak, ecnu AMNIOUAHbLIA Habop pXu BKIO4YaeT 14
XPOMOCOM, TO raniongHblin Habop umeeT 7 xpomocom. Ecan gunnoung-
HbI1 Habop YenoBeka COAEPXMT 46 XpPOMOCOM, TO rannougHblli Habop
paBeH 23 xpomocomam. B rannomgHom Habope OT KaxpAol mnapsl
OCTaeTCA TO/bKO OfHa XPOMOCOMa.

Uncno XpomMocom v AUNIOUAHOIO M rannomgHoro Habopa nocTo-
AHHO 418 Ka)XA0ro Buga OpraHv3moB.
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1. HasosuTe asbl MUTO3a. 2. Kakue W3MeHeHWs MNpeTeprnesaldT XPOMOCOMbI

BO Bpemsi MuTO03a? 3. KakoBa 6uofiormyeckas CywHocTb mMuTo3a? 4. B Kakmx ,
KNeTKax COfepXWTCa AUNNouAHbIA Habop xpomocoMm? 5. Kakue KNeTKu WMeoT,
rannongHolii Habop Xpomocom?

48. ®OpMbl pPasMHOXXEHUsSI OpPraHNU3MoB

3BECTHbI BE OCHOBHble POPMbI Pa3MHOXXEHMUSA OpraHM3moB: 6ec-
nosioe ¥ NonoBoe.

Becnonoe pasmMHoXeHWe. B 6ecnosioMm pasMHOXEHUU MPUHUMAET
ydyacTue TO/IbKO OfHa POAUTENbCKaA 0C0o6b, KOTopas AenNnTcs, MOYKy-
eTcqd wnam obpasyeT cropbl. B pesynbTate (OpMUpYKOTCS ABE MM
60nblle JoYepHMX 0CO6ei, CXOAHbIX MO CBOMM HacneACTBEHHbIM Mpu-
3HaKam C poAUTENbCKON 0CO6bIO.

becnonoe pasMHOXeHMe LIMPOKO pacnpocTpaHeHo y 6akTepuidi u
CUHe-3e/1eHbIX BOAOPOC/EA. Y HUX OTCYTCTBYET Men03. 3T npokKapmo-
TUYECKME OpraHM3Mbl MMeT Hambonee npocTyr ¢opmy 6Gecnonoro
Pa3MHOXEHUA: WX TeNo AenuTcs nmonosiam v obpasytoTcsa fBe fouep-
Hue ocobu, Kakaas M3 KOTOpbIX NpeAcTaBnseT co60i uenblii camo-
CTOATENbHbINA OpraHusm. [eneHvem Ha fBe U 60/blue YacTeil pa3mMHO-
XatTca npocteiiwne (amebbl, 3BIEHbl, WH(Y30pUKU, CMOPOBUKN),
OLHOK/NETOYHbIE 3efieHble BOLOPOCAW; WX KMETKU AensTca NyTeM MU-
TO3a.

lMoykoBaHMEM Pa3MHOXalTCA APOXXKEBble OPraHusMbl, rUApsbl,
rMAPOMAHbIE N KOPanioBble MOAUMbI U PSAg APYrux 6ecno3BOHOYHbIX.
Mpn no4ykoBaHWM HEBONbLIOW Yy4YacTOK Tena POAMTENbCKON 0cobm
oTAenseTcs, T. €. OTMOYKOBbLIBAETCHA, pacTeT M MpeBpawjaeTcs B HO-
BYlO 0C00Ob. P4 BWAOB MNMOCKAX YepBeil, MOPCKMEe 3Be3fbl MOryT
pasMHOXaTbCA pasfeNeHneM UX Tena Ha HECKOJIbKO YacTel, Kaxgas
M3 KOTOpbIX BOCCTAHaB/IMBAET HefOCTalLMe OpraHbl U MpeBpalyaeT-
CA B LeNblii OpraHu3M, WAEHTWUYHbIA POAMTENLCKON 0cobMm.

BONbWMHCTBO pacTeHUn pa3MHOXKaeTcss 6ecnonbiM MNyTeEM C Mo-
MOLLbIO CMOP — raniongHbIX KNeTOK, MOKPbITbIX MA0THOW 060104KOl
M YCTOWYMBBLIX K [AEACTBMIO HEe61aronpusTHbIX YCNOBUIA BHeLUHEN
cpegbl. Crnopbl 06pasyloTcs MPEUMMYLLEeCTBEHHO Y HAa3eMHbIX pacTte-
Huin. Bogopocnn mn HekoTopblie rpubbl, obuTalowme B BOAE, PasMHO-
XKarTCcs 300CNopamu, KOTOpPble MMEKT XIYTUKN W aKTMBHO MepenBu-
ratoTcs B BOAHON cpefe. Crnopbl )Ke Ha3eMHbIX PacTeHW HemofBUX-
Hbl M NAaCCMBHO MEPEHOCATCA BETPOM, BOAON, XUBOTHLIMMU.

Cpean pacTeHuWidi LUMPOKO pacnpoCTpaHEHO BeretatMBHOE PasMHO-
XeHue, hOpMbl KOTOPOro OYeHb pasHoobpasHbl. MHOrve gepeBbs U
KyCTapHUKM pasMHOXalwTcA 0TBOAKaMW (BUHOrpaj, Opex, CMOpOAU-
Ha, CAMBa U Ap.), ycamu (3eMASHMKA, MIOTUK NOA3YYNii), KOPHEBLIMM
OTNpbICKamMu (INCTBEHHLIE U XBOWHbIE LEePEBbs, MHOIME TpaBbl), a Tak-
)Ke Mopocnblo (Ha KOPHSX M MHAX AepeBbeB). BeretaTuBHoe pasmHoO-
XKEHME OCYLLeCTBAAeTCA TakXe NyKoBuuamu (NykK, THOAbNaH v 4p.),
Kny6HAMn (kapTodenb), KOpHeBuwamu (MHOFOAETHME AUKOpAcTy-
Wue Tpasbl, Mpuc, maTta u 4p.). LepeBba M KyCTapHUKM MOryT pas-
MHOXaTbCs YepeHKaMMm.
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3apogpllleBblii ANCK
Ckoonyns

Benok

FpafvHKW, yaepXu arolmne anLekneTky
aHe Tp sNALB

90. CTpoeHue siiua Kypuubl. 91. CTpoeHue cnepmarosounga MeKo-
nuTaroLwmx.

BeretaTuBHOe pPasMHOXeHWe pacTeHW UMeeT OrpoMHOe MpakTu-
YeCKOoe 3HayeHne W LWMPOKO MpUMeHAeTcs B NNOAOBOLCTBE MPU pas-
BefleHUN BCeX BWAOB MJIOAOBbLIX [EPEeBbeB W ATOAHbLIX KYCTapHWKOB,
B OBOLLEBO/CTBe, L|BETOBOACTBE, MONEBOACTBE, /IECOBOACTBE.

MonoBoe pasmMHOXeHWe. B MonoBOM pasMHOXEHWW pacTeHWid wu
XXMBOTHbIX YYaCTBYIOT [iBe 0COOM: MYXCKas U XEHCKas, n y Kaxgon
M3 HUX B MOJIOBbIX OpraHax 06pa3yloTcs NOMOBble KIETKM — rameTbl.
B opraHusme >keHCKoi ocobu o6pasytoTca saiuekneTkn 90 ; y
MYXCKMX o0cobeil — cnepmaTo3ouabsl 91 . XKeHckaa U MYyXcKas
rameTbl CcnuMBalOTCA, W o6pasyetcsa 3urota, WM  ONIOJAOTBOPEH-

92. Cxema pa3BUTMS CNepmMaTo30UAO0B U ARLEKNETKU.
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Has AiluekneTka, KoTopas faeT Havano pasBUTUIO HOBOFO Op-
raHmsma.

MonoBoe pasMHOXEHWe KMeeT OrpoMHOe 6MONOrMyYeckoe 3Haue-
Hue. Ero npevmyuiecTso rnepes 6ecrnofibiM pasMHOXEHWEM 3aKnouva-
eTcd B TOM, YTO OHO CO3faeT BO3MOXHOCTb MNepeKoMOGMHaLUKN Hac-
NeACTBEHHbIX MPU3HaKoOB 060ux poauTenei. Mo3ToMy MOTOMCTBO MO-
XeT ObITb 60N1ee XNU3HECNOCOOHbIM, YeM KaXKaas U3 poanTeNbCKUX 0CO-
6eii. MoMOBOMY pasMHOXEHWIO MPUHAANEXWUT BaXHeilwas ponb B
3BofouumM opraHusma (cm. c. 19).

[MonoBOe pasMHO>KeHUE XKMBOTHbIX. OrpoMHOe 6ONbLWMHCTBO XMU-
BOTHbIX Pa3MHOXAETCHA TONIbKO MOM0BbIM NyTem. Pa3mepbl U (opma
MONOBbIX KMNETOK pa3finyaloTca Yy pasHbiX BMAOB 6ECMNO3BOHOYHbLIX W
MO3BOHOYHbIX.

AliLeKneTKU MMeKT Yalle BCEro OKpyrnyw qopmy, U B UX LUTO-
nnasme COLepXMTcs 3arnacHoe MUTaTeNbHOE BELLECTBO — XENTOK.
ANLEKNeTKN HENOABUXHbI.

Y 60nblINHCTBA MO3BOHOYHbLIX XXWBOTHbIX SNLEKNETKA MENKue.
Hanpumep, y Kponvka guameTtp siuekneTkn paseH 0,2 MM. Y pblb,
ampunbnid, penTuanii n NTUL, SALEKNETKN KPYMHble U COAepXaT MHO-
ro xentka. Hambonee KpynHbIX pasmMepoB [OCTUTAKOT SAALEKNETKM
nTuy. BcnoMHMTe cTpoeHme salila NTuy mM3y”~pca 3o0noruu. SAiLo
NTULbl UMeeT, KakK 3TO BUAHO M3 pucyHkKa ALL, [AOBONMBHO CNOXHOE
CTPOEHMeE.

My>CKWe MnonoBble KeTKM — CNepMaTo3onibl — OTMYaKTCa OT
ANLUEKNETOK 3HAYNTENIbHO MEHbLLUVMMMK pasMepamu M MOABMALLIOCTLIO.
PaccmoTpuTe cTpoeHme crnepmarto3oupa maekonutawowmx H1 . OH
nMeeT (OpMy AMHHOW HUTK, B KOTOPOWM pasnnyatoT ronoBKY, LUENKY,
XBOCTUK. B ronoBke pacnosaraetcd aapo, cofepxawee [AHK.
B welike cogepXuTtca LeHTpuoab. C MOMOLLBbIO XBOCTMKa CNepmato-
30Mf nepenBuraetcs.

Pa3BnTue nonoBbIX KeTOK. CnepmaTo3oufibl WU AWLEKNEeTKN pas-
BMBAKOTCA Y XMBOTHbLIX B MOMIOBbIX Xe/ie3aX — CEMEHHUKaxX U ANYHU-
Kax. B nonosbIX Xenesax pasnuMyaldT TPU pasHbIX yyacTka, wuim
30Hbl: pa3MHOXeHUs, pocTa, CO3PeBaHWA MONOBbIX K/ETOK. 30Ha
pasMHOXeHUs pacnojaraeTca B CaMOM Hauafie MOo/0BOM XXenesbl.
B 370l 30He HaxogATCs MEpBUYHbIE MOJSIOBbIE K/IETKW, KOTOPbIYTA3-
MHOXalTCA NyTem MWTO03a, W 4YUCNO UX YyBenuumBaetca w2\
[anbwe nepsuyHble NONOBble KNETKWM MonagjatT B 30HY pocTa, rae
OHM YyXe He [endTcs, a pacTyT, AoCTuras Tex pasMepoB, KpTooble
CBOWCTBEHHbI MOJMIOBBIM K/IETKAM KaXXAOr0 BMAa XUBOTHbIX W4
lMocne TOro Kak MnpoLecc pocTa 3aKaHYMBAETCH, MOMOBble KNeTKU
nepexogsaT B 30H”CO3peBaHMS W NpeBpaw,alTCcAd B ANLEKIETKN U
cnepmarosoungbl 92

Pa3BuTue AliLelweToK M CNepmMaTo30MAoB NPOUCXOAUT HeofMHa-
KOBO. Ha pucyHke 92 BWAHO, YTO B 30HE CO3pPeBaHUA CeMEHHNKa BCe
4 o6pa3oBaBlUMeCs MOcCne AeNeHUs KNeTKA OAUHAKOBbI U BCE OHM
npespaLiatoTca B 3pefible cnepmaro3oufibl. B 30He co3peBaHusA Anu-
HUKa TakXe nocne feneHns obpasytoTcs 4 KNeTku, HO OHU HeoAuHa-
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KOBbl MO pasMepamMm: OofHa KJ/eTKa 6onbwas u TP ManeHbKKUe. bonb-
lasa K/eTKa npespawaetca B 3penyrw FII7ILI,€KI'I€TKy, a TP Ma/jieHbKue
KNETKN, Ha3blBa€Mble€ HaNnpaBUTENIbHbIMW TE/NbLaMWK, norunbator.

1 B uyem oTauume 6ecrnonoro pasMHOXeHWs OT nonosoro? 2. Kak ocyuiect-
; BNAETCA BereTaTuBHOEe pa3MHOXeHMe pacTeHuWit? 3. KakoBbl 0CO6EHHOCTM
CTPOeHNs ANLEKNeTKM U cnepmaTosonpaa?

49. Melios

Melio3. [leneHue MOMOBbIX KAETOK MNpU WX CO3pPeBaHMM OT/AMYa-
eTCA OT MWTO3a W HOCUT Ha3BaHMe Meiio3a.

BugoBoe NOCTOAHCTBO 4YMCNa XPOMOCOM B K/eTKax MoAJepXuBa-
eTca Gnarofaps MWUTO3y, KOTOpoMY npejwectsyeT cuHTes AHK wu
obpasoBaHMe [BYX XpOMaTWUA B KaXAo0i xpomocome. Kak e nogaep-
XXMWBAETCA MOCTOAHCTBO 4YMCna XPOMOCOM MNPU MOIOBOM pPa3MHOXe-
HWA, Befb BCe COMaTMyeckue KMETKW cofepXat AMNAOUAHOe, a CO3-
peBLUIME MOMOBbIE K/ETKU WUMEIT TOJIbKO MOJIOBMHHOE, T. €. ranjouna-
HOe, YMCNO XPOMOCOM, CNeA0BaTeNbHO, W MOMOBUHHOE KO/IMYECTBO
OHK?

YMeHbLUEHME Yuc/la XPOMOCOM BABOe MPOUCXOAUT B MpoLuecce
CO3peBaHMA MNonoBbix KneTtok. Ob6a feneHns, KOTOPble MPOUCXOAAT B
30He co3peBaHWsA, NpeAcTaBAAlOT coboil ABa AeneHWs Meinosa.

O6a geneHust Melio3a BKAOYAlOT Te Xe (asbl, YTO M MWUTO3: MpPO-
thasy, meTadasy, aHadasy, Tenodasy. MNMepefd NepBbiM AENEHNEM MEN-
03a B MOMIOBbIX KNETKax, HaXOAALMXCA B 30He CO3peBaHus, Mpomcxo-
anT cuHTes AHK, a 3HaumT, u yaBOeHMe XpomMocoMm, T. e. o6pa3oBa-
Hue AByx xpomatmg 93

B npodhase mepBoro AeneHns meinosa MpoMCXOAMT cnuvpanun3alms
XpoMOocoM. B koHUe mpodasbl, Korga cnupanvsanus 3akaHuMBaeTcs,
XPOMOCOMbI MpUoBpeTaloT XapakTepHble AN HUX (DOPMY U pa3mepsl.
XpOMOCOMbI KaXXAO0W napbl, T. €. TOMOMOIMYHbIE, COEANHATCA APYT C
Opyrom no Bcell AfIMHEe W CKpy4uMBakoTCA. DTOT MpOLEcC COefUHEHMS
FOMOMOMMYHbIX XPOMOCOM HOCWUT Ha3BaHMe KOHbkorauwm 93.

Bo Bpems KOHbIOrauuMuM Mexgy HEeKOTOPbIMW FOMOJIOTMYHBIMU XPO-
MOCOMammn NpoucxoauT 0oBMeH ydyacTKamu — reHamu, 4To O3HauaeT
n 06MeH HacnefCTBEHHOW uHGopmauwueid. Mocne KoHblOraymMm romo-
NOTMYHbIE XPOMOCOMbI OTAENAKTCA APYr OT Apyra.

Korga xpomocoMbl NONHOCTbIO pasbefuHAITCS, 06pasyeTcs Bepe-
TeHO [JefneHus, HacTynaeT meTadasa Meioza 93 UM XpOMOCOMbI
pacnonaralTcqd B MJIOCKOCTU 3KBaTopa. 3aTeM HacTynaeT aHadasa
Meii03a, U K NOMKCaM K/IeTKM OTXOAAT He MOSIOBUHKM KaXAOW Xpo-
MOCOMbI, BK/KOUalLlime OfHY XpOMaTuiy, Kak npu MuTo3e, a Lefble
XPOMOCOMbI, Ka)XJas M3 KOTOpbIX COCTOMT U3 ABYX Xpomartug. Cne-
[0BaTeNbHO, B AOYEPHIOD KMETKY monajaeT TOMbKO OAHa W3 KaXAoW
napbl rOMOMOrMYHbLIX XpomocoMm 93

Bcrnepd 3a mepBbIM [leleHMEM HAcTynaeT BTOPOe [efieHne Meiiosa,
npuyem 3TOMY [eNeHWto He npeAllecTsyet cuHTes AHK 9N
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AvnnongHsblii Ha6op
(4eTblpe XPOMOCOMbI)

YaBOEHVEe XPOMOCOM

KoHblorauus
XPOMOCOM

MeTachasa
nepBeoro

AeneHns
cospeBaHus | ¢
(B opHoI4 nape
XpOMOCOM
npoucxoant
06MeH y4yacTkamu

[loyepHue KNeTKN nocsie MnTo3a

YeTblpe KNeTky, o6pa3oBaslumnecs
nocsie BTOPOro fefieHunsl Co3peBaHusi

Cnepmato3ongbl ¢ BO3MOXHbIMU
Habopamu XpOMOCOM

93. CxemMa noBefeHUss XPOMOCOM B npoLlecce Meio3sa (co3peBaHMe MNOMOBbIX

KNeToK).
Ana cpaBHeHWA pajoM MpuBefeHa cxema MOBefjeHWSs XPOMOCOM Mpu MUTO3e
(cnpaBa). FTOMOMIOTMYHbIE XPOMOCOMbI O4MHAKOBOro pasMepa u popmbl. PasnnyHbIMKn
uBeTamu 0603HayeHbl OTLOBCKME W MaTepUHCKUE XpomocoMbl. [locne yaBoeHUs
ofgHa M3 xpomocom o6o3HauyeHa CMNOWHOW NWHWENR, apyras — NpepbIBUCTOMA.
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Befnb elle npy nNepBoM fAeneHUM Meiio3a K MOScaM LOYepHUX KMeTOoK
pasoWanCh Liefible XPOMOCOMbI, KaXAas M3 KOTOpbIX MMeeT No ABe
Xpomatugbl. ocne KOpoTKoi npogasbl XPOMOCOMbI, COCTOALLME U3
OBYX Xpomatmj, B MeTaase BTOPOro fefieHWA pacnofjaraiTca B
MIOCKOCTM 3KBaTOpa U NPUKPENAATCA K HATAM BepeTeHa. B aHada-
3e K MPOTUBOMOMOXHBLIM MOMOCAM KETKW pacxofaTca XpoMaTuibl
M B KaXJoN [OYepHel KeTKe OKa3biBaeTCs MO OfHOW AoYepHel
xpomocome LW . Takum o6pasom, B cnepmartosomgax u siile-
KneTKax 4Mcio XpOMOCOM YMeHbLUaeTCA BABOE, KaK 3TO BUAHO Ha pu-
cyHke L, | rge mokasaHa KneTka C AMNAOUAHbIM HabopOM XpPOMOCOM,
paBHbII'T, a B 06pa3oBaBLUMXCA MOC/e BTOPOro AefleHUs CO3peBaHuS
cnepmaTo3omngax MMeeTcs TONbKO MO 2 XPOMOCOMbI, COCTaBAfwLiMe
ranfiougHbln Ha6op 93

Buonoruyeckas cywHOCTb Men03a y XMBOTHbIX, a TAKXe Uy pac-
TEHWI COCTOMT B YMEHbLUEHUW 4YMc/a XPOMOCOM BABOe U 06pasoBa-
HUWM rannougHblx ramet. Jna cpaBHeHUs Ha pucyHKe 93 i1aHa cxema
MWTO3a, Ha KOTOPO/ OTYETAIMBO BMAHO, YTO YWUCIAO XPOMOCOM Mpw
JeneHun KNeTku He MeHfAeTca U 06e JoyepHME KAETKW MNOoAyyawT TO
Xe 4YMCN0 XPOMOCOM, KOTOpOe MMena MaTepuMHCKas KieTka.

9 1 Kak npoTtekaeT Meii03? 2. B uem oTimMume meiio3a oT MuTo3a? 3. YUTo Takoe
KOHBOTaLuMsa XpoMOCOM W KakoBO ee 3HayeHue? 4. Kakosa 6uonorunyeckas
CYULHOCTb Melio3a?

50. OnnopgoTtBopeHMe

OnnopoTBOpeHUe npeAcTasiseT co60M MPOLECC CANAHUSA XKEHCKOA
M MYXCKOA rameT — KNeTOK C raniouMgHblM Habopom XpoOMO-
com LU . OnnofoTBOpeHHas fAlLeKNeTKa HOCUT Ha3BaHWe 3UroThbl
mm. 3urota gunnomfgHa, TakK Kak OHa o6pasoBanacb B pe3sy/b-
TaTte CANSAHWMA ABYX ranjoOugHbIX ramer.

B agpe 3uroTbl BCe XPOMOCOMbl BHOBb CTaHOBATCHA MNapHbIMU; B
KaXK[0li nape roMosIorMyHbIX XpOMOCOM OfHa XpOMOCOMa OTL0BCKas,
apyras — matepuHckasa. CnefoBaTenibHO, AUNAOUAHbIA HAabop XpoMo-
COM, XapakKTepHblii AN COMATUYECKUX KNeTOK KaXoro Bupa opra-
HW3MOB, BOCCTAHaB/NMBAETCA MPU ONJOLOTBOPEHUN.

Bckope nocne onnofoTBopeHnsa npoucxoanT cuHTes AHK, xpomo-
COMbI y[BauBaKTCA M HacTymaeT MepBOe [eNeHue sifpa 3UroTbl, Ko-
TOpOe ocCyllecTBaseTCA NMyTeM MUTO3a WM NpeacTaBaseT coboi Hayano
pasBMTMS 3apofbllia —HOBOr0 OpraHu3ma.

Pa3BUTME XEHCKUX N MYXCKUX FaMeT U OnjofoTBOpPEHME Yy pac-
TEHWI MPOMCXOAUT TaK Xe, KaK U Y XUBOTHbIX,— B XXEHCKUX W MYX-
CKMUX MOJIOBbLIX OpraHax.

PaccMoTpuMM Mnpouecc OMNJO4OTBOPEHUA W PasBUTUA CeEMEHU Y
MOKPbITOCEMEHHbIX (LBETKOBbIX) pacTeHuid. (BcnomHWTe CTpOeHMe U
(DYHKUMKM LBEeTKa U3 Kypca 60TaHUKW.) B LBeTke 06pasytoTcsd cnopsbl
(6ecnonoe pasmMHOXEHWE), BO3HMKAKOT rameTbl (MOSIOBOA npouecc),



OonnopoTtBopeHune

Cnepmartoso
nf, cofep>atnii
BE XPOMOCOMBbI, MPU;
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Appa cnepmaro3ounga um
SAALLEHNETKN CNUBaKOT-
cs; gunnouaHoe yvmc-/

Kpenuscsi K NoBepx;

10 XPOMOCOM  BOE-
HOCTU SILEHNETKMN

CTaHBB/1MBaeTCA

MerTachasa nep-

BOrO JeneHusi,
Haxxgas noso-

BUHKa Y[ABOEHHOW
XPOMOCOMbI OTXOA4MUT
B [JOYEePHIOO H/IETKY

Cnepmarosoung YnBoeHue
NPOHVK B SAIALLEKNeTKY Xpomocom

94. TllocnepoBaTenbHble CTaAnM OMNJIOAOTBOPEHUS U Havasa APO6/eHUs ARLLEKNETKN
Y >KMBOTHBIX.

MPOWCXOAUT OMOALOTBOPEHME, B pe3ysibTaTe KOTOPOro (opmupytoTcs
CeMs 1 NoA.

Y NMOKPbITOCEMEHHbIX PACTEHWU MYXCKWME ramMeTbl ManononBuXKHbI
M HasblBalOTCA crnepmusamu 95 AuekneTka HENogBMXHa, U
o6pa3oBaHMe ee MPOUCXOAMT B 3apPOAbILLIEBOM MELLIKE , pac-
MOSIOXKEHHOM B CeMsANouKe. 3apo/bllieBblli MELIOK COAEPXMUT KpoMme
raniougHol SRLEKNeTKN OAHY AWMIOMAHYH KNEeTKy, KOoTopas y4acT-

3penoe nunbluesoe
3epHO B pa3pese

BeretatmBHaa Knetka

cnepmus
Nectunk

Cemanouka

3épHa Muinbuesasn 3apoabiweBslit

'BHEWHNI BUA) Tpy6kKa / MelW oK
c
Bereta LleHTpanbHas
gzl;:;’jablmm TneHas ounnongHas Knetka
';”ne;'l(_li 3apo/blll €eBOr0 Mel -
yeson” ka, o6pasoBaBl ascs
Tpy6kel nocne CAUAHUA [BYX
CnepMuH B ranfonaHb X KneTok
NbiNbLeBO .
Tpy6Ke AnuekneTka
3HAYOH-
XeHCKN I
poa
dHpgocnepm

95. [lBoiiHOe OMN/oL0TBOPEHME Y MOKPLITOCEMEHHbLIX PAaCTEHWIA.
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BYeT B OMJIOAOTBOPEHUN U NEXUT B LEHTPe 3apofbllieBOro MeLUKa,
N HECKONbKO APYrux raniougHbiX KIIeTOK.

CnepMuH pa3BuMBalOTCA B MblIbLEBLIX 3epHaX MblbHUKOB (Ha
TbiYMHKax). C MOMOLLbIO MbiNbLEBON TPY6GKM CNepMUH MepPeHoCATCs K
3apofbllleBOMY MeLWKY, rAe MNpouCXoAuT Mnpouecc OonaoLoTBope-
HMa 95 . B nbiibueBoli Tpybke Haxopatca gsa cnepmusa. Korpga
NblablLeBas TpyOKa BXOAMT B 3apOfbllUeBblii MELIOK, OAUH ChnepMuii
CNuBaeTCA C ALeKNeTKOW, obpasysa AUNIOULHYIO 3UrOTY, U3 KOTOPOWA
pa3BuBaeTCs 3apobil. BTopoi cnepmuii cnvBaeTcs ¢ AUMAOWMAHOMN
LeHTpa/NbHOW KNeTKON, W B pe3y/bTaTe BO3HWKAeT HOBasi KneTka ¢
TPUNNOUAHBLIM A4POM, T. €. B HEM COAEPXMUTCSH Tpu Habopa XpPOMOCOM.
M3 Hee pa3BuBaeTcd 3Haocnepm cemeHn 95 . OTOT YyHUBepcasb-
HbIl NS BCEX MOKPbITOCEMEHHbIX MO/0BOM MNPOLECC MOAy4YMn Hassa-
HWe ABONHOro onnof0TBOPeHus. OH 6bin OTKpbIT B 1898 r. C. I'. Ha-
BalUMHbIM.

Buonoruyeckoe 3HavyeHuWe 4BOHOIO OMNMO4OTBOPEHUS Y MOKPbITO-
CEMEHHbIX pacTeHWiA 3aK/a4yaeTcsd B TOM, YTO pa3BMTMe 3HAOCMepMa
HauyMHaeTcA TOMbKO MOCne TOro, Kak Npou3oigeT OnnoL0TBOpeHue
AnuekneTkn. TpUNAongHbIA 3HAOCNEPM MOKPbITOCEMEHHbIX MpeacTaB-
nAeT coboi 3anacHOi nNuTaTefbHbIA MaTepuan Ans pas3BMBalOLLErocs
3apogblwa. Kpome TOro, OH BK/IIOYAET HAC/MefCTBEHHble 3a[aTKu
MaTEePUHCKOro ¥ OTLLOBCKOrO OpraHu3mMos.

MapTeHoreHes — pasBUTUE OpraHW3Ma W3 HEeOoNJo40TBOPEHHOIO
Aiua. MapTeHoreHes BCTpevyaeTcs B MNPMpOAe Y MHOrMX BMAOB pac-
TEHUA 1 XXMBOTHbIX. Hanpumep, cpean pacTeHWii OH WM3BECTEH Yy OAY-
BaHUYMKOB, ACTPe6MHOK. Cpean >XMBOTHbIX MAPTEHOreHe3 LWKNPOKO
pacnpocTpaHeH y KOM0BPaTOK, CO/IOHOBATOBOAHbLIX PavykOB apTeMuid,
y BETBMCTOYCbIX MPECHOBOAHbLIX pPavykoB gadpHuii, Tneii, nyen. B coc-
TaBe MYE/MHON CeMbM MyTEM MapTEHOreHe3a pa3BMBAKOTCA TPYTHU
(camubt).

B uem CyLHOCTb fBOAHOTO OMMOAOTBOPEHMUs LBETKOBbIX PAacTeHWA?

51. WHpmBuayanbHoe pas3BuUTue
opraHvM3mMa— OHTOreHes

Mocne onnoAOTBOPEHWS HaYMHAETCH WHAMBUAYanbHOE pasBUTUE
XXMBOTHOIO WM pacTeHMs — OHTOreHe3, KOTOpbIA 3aBepliaeTca Qop-
MUpPOBaHWEeM B3POCAOro0 opraHusma. PaccMOTpMM OHTOreHes opra-
HU3Ma XXMBOTHOrO.

PasBuTue 3apogbiwa. Onnof0TBOPEHHAsA AiLlekneTka — 3urota —
npetepnesaeT psajg ObICTPO ChefyloWwmx APYr 3a APYroMm MWUTOTUYeEC-
KX [LeneHUi, KOTopble HasbiBalOTCA ApobneHuem. [pobneHne n apy-
rme paHHWe cTafuu pasBUTUS MHOFOK/METOYHOrO 3apofbllla, Hasbl-
Baemble MeproOAOM 3MOGPMOHANLHOrO Pa3BUTUS, PACCMOTPUM Ha npwu-
Mepe naHueTHuUKa 96

3urota BHauvane AeNMTCA B MPOAONbHOM HampaBfieHWW Ha [Be
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finyeHneTHa 2, 8, 32 6nactomepa O6pa3oBaHMe 0CeBOro Komnaekca
opraHoB
Xoppaa
Cragus
6nactynsl Factpyna

OHTOAEpPMaA

JHTOoAepma
96. PaHHMe cTagun pasBuUTUA NaHLETHUKA.
FacTpyna
Xo a
PA HepsHas
Mesogepma nnactuHka
97. HavanbHble cTaguun gpo6neHus Aep n .
~ onepeyvyHbln
AALEKNeTOK NArywku (BBepxy) u paspes 3apo
nTnubl (BHU3Y). B nepu-
JkToaepma hopmuposa
BuaHbl nocneposaTesibHble cTagMm gpo6- WS 0CEBOIO
nexHns 2,4 n 8 6nactomepos. fAliuekner- KoMnnekca
Ka NArywku papobutca Ha 6nactomMepbl opraxos
pasnnMyHo  BenuuuHbl. B Aliueknetke
NTUY, OPOGUTCA TONBKO MNOBEPXHOCTHbIN 98. Pa3BuTMe 3apojbilia TPUTOHA

y4yacTOK aKTMBHOW UMUTONNa3Mbl, B KOTO-
pOM pacnosioXXeHo s4po.

OfMHaKOBble NO BENWYMHE KNeTKW, HasbiBaeMble 6nactomepamu. 3a-
TeM KaXgAblii 13 61acTOMepoB AennTca TakXe B NPOLO/IbHOM Hamnpas-
neHnn un obpasytotca 4 knetkn. Cnepytollee, TpeTbe AefleHWe npouc-
XO4MT B MOMEPEYHOM HanpaBfeHUMW, U B pe3ynbTaTe ero GopMupyoT-
c 8 0fMHAKOBLIX KNeTOK. B panbHeiiwem uepeayroTcs ObICTPO crie-
Aylouine Apyr 3a Spyrom MpoAo/bHble U MOMepeyHble LeneHns, KoTo-
pble NpuBOAAT K obpasoBaHuio 16, 32, 64. 128 u 6Gonblle KNETOK
(6nactomepos).

AALO NaHUEeTHWKa, WMelollee HebOMbLIOe KONMMYECTBO XKENTKa,
noasepraeTca Apo6GMeHUI0 MOMHOCTbIO | . Y [pyrux >XuBoT-
HbIX (MTWUbI, PbIObI) AALO COAEPXWUT MHOFO XENTKa u Apo6/MeHuto
noABepraeTcs TO/MbKO AWCK LUTOMNIA3Mbl C A4POM , & cam xen-
TOK He gpoburcs.

Mpu Apob6neHWW cnefyloline Apyr 3a ApPYrom [eneHus Mpoucxo-
AT 6bICTPO, 6nacTomepbl He pacTyT U MX pasmepbl MO Mepe YBeu-
UeHMS YMcna KNeToK yMeHbluawTcs. B pesynbTaTe gpo6neHus obpa-
3yeTcs WapoobpasHblii 3apogblll C MOJSIOCTbIO BHYTPU — 6nacTyna
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(puc. 96). KneTkm cTeHKM 6nacTynbl pacnonaratTcsa B O4MH COWA.
dopmMupoBaHnem 6nacTynbl 3aBepliaeTcs nepuog Lpo6neHns 1n Hauu-
HaeTca cnefywoLwuii nepuof pa3BuUTUSA, B TeYeHMe KOTOPOro npofon-
XaeTcs [eneHne KIeTOK M npoucxofuT obpa3oBaHMe BTOPOro, BHYT-
PEHHEro Cnos KNetoK. 3apofblll CTaHOBUTCH [BYXC/O0AHbIM.

Y MHOMMX MHOTOK/ETOUYHbIX XUBOTHbIX, K YNCNY KOTOPbIX OTHOCUT-
CA W NaHUeTHWK, BHYTPEHHWI cnoii Knetok o6pasyetca nyTem BNs-
YMBAHUS BHYTPb MOMOCTM 61acTynbl K/ETOK ee CTeHKW. ITy ABYX-
CMOHYH CTaAWI0 PasBUTMA HasbiBalOT racTpynoil. HapyxHblii cnoi
KNeTOK racTpynbl Ha3blBalOT 3KTOLEPMON, BHYTPEHHWI — 3HTOAEPMON
96 . Oo6pasoBaBwWwafca MyTem BNA4YUBaAHUA n OrpaHunYyeH-
Hasa 3HTOA4epMOlM MOMOCTb NpeAcTaBnseT 060 MONOCTb MEPBUYHO-
ro KWLWEeYHUKa, OTKPbIBAKLWYIOCA HapyXy OTBEPCTUEM — NEPBUY-
HbIM PTOM. JKTOAEPMY W 3HTOAEPMY Ha3blBAKOT 3apPOLblLLEBbIMU NNC-
TKamw.

[anbHelillee pa3BMTUE MepBOHaYaNbHO ABYXCAOWHON racTpy/bl
CBfi3aHO C 06pa3oBaHWeM TPETLEro 3apofblleBOro NUCTKa — Me30-
fepmbl, 060cobneHneM xopabl, HOPMUPOBAHMEM KMLLEYHMKA U pas-
BUTMEM LEHTPaNbHON HEPBHON CUCTEMbl. PacCMOTPUM OCHOBHbIe
aTanbl 3TUX MNPOLLECCOB.

B KOHUe cTagumu racTpynbl KNeTKW 3KTOLEPMbl, PACMONIOXEHHbIE
nepes OTBEPCTMEM MEPBMYHONO PTL, HaYMHAOT ObICTPO AENMNTbCA W”
06pa3yloT HepBHYI NnacTuHKy .96 , KoTopas TAHETCA Nno BCEl
CMUHHOW CTOpPOHe 3apofbllia. Mo Kpaw HEepPBHON MAACTUHKW BO3HU-
KalT HanpaBfieHHble BBEPX CKNaAKW, a LeHTpanbHaf 4acTb ee Onyc-
KaeTcs, obpa3ys HepBHbIl enobok. lMocnegHuii yrnybnsercs, Bepx-
HVWe Kpas ero CMbIKalTCA, U OH MpeBpaliLaeTca B nexXallyw nog
3KTOAEPMOI  HepBHYK TpPybOKy — 3a4yaTOK LEHTpPanbHOMW  HepBHOW
cuctembl. C camoro Havana pasBUTUA HEpPBHOW TPybKW nepegHuii
KOHeL, ee pacluuMpeH. JTO pacluMpeHue Ha Cregylowux aTtanax npe-
Bpalwaetcs B TOMOBHOW MO3r. B nepefgHeil 4yacTu pasBuBaloLLerocs
rof0BHOr0O MoO3ra, no 6okam ero, o6pasykwTca fBa 60KanOBUAHbIX
3ayaTka rnasa. B Buae BnAYMBaHW 3KTOAEpPMbl B MepefHeiR 4yacTu
3apojbllla NOABASAKTCA TakXe 3a4aTKM OpraHoB Clyxa W 0BOHAHUA.
Kpome HepBHOI CUCTEMbl W CBA3AHHbIX C Hell OpraHoB 4yBCTB, 3KTO-
fepma JaeT Hayano BHeWHWM MOKPOBaM OpraHu3ma.

Ha cnuHHOI CTOpOHe npuiexaliero K HepBHON TpybKe yuacTka,
OrpaHMYeHHOro 3HTOLEPMOI MEPBMUHOIO KMLIEYHUKXB (opme ABYX
KapmaHoB 060co6nsl0TCA  3a4yaTku Mesodepmbl  96: . OHM OT-
[enaTca OT NepBMYHOrO KULLIEYHWKA, W NONOCTb WX fanee npespa-
LaeTca B MONOCTb Tena. MexXay npaebiM U NIeBbIM 3a4aTKamu Me3o-
[epMbl, HenocpefiCTBEHHO MOA HEpPBHON Tpy6Koi, oTAenseTca TAHY-
Wmniica BAOMb BCEro 3apofblilia 3a4aTok xopgbl L] . OH nexut
MEXAY HepBHON TPyOKOW W Kuwe4yHuMkoMm. [locne oTgeneHus Meso-
[epMbl 1M XOpAbl OCTanbHas 3HTOAEepMa AaeT Hayano KULIEYHUKY U
CBA3aHHbLIM C HMM opraHam 98

Bo BpemMs onucaHHbIX Bbllle NPOLECCOB WU3MEHAETCA BHELIHWA BUA
3apogbiwa. OH yanunHsaeTcs, 060C06NAOTCA FTONOBHOW W TYNOBULLHbIN
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oTAenbl. KuweyHuk cHayana umMeet hopMy npsmoi Tpybku. Bo3Hu-
KatoT pOTOBOE W aHanbHOe OTBEPCTUS. M3 BbIPOCTOB CTEHKM KULLEeY-
HO TPy6KW pa3BMBAOTCA XKeNyAOK, MeyYeHb U Apyrue opraHbl nulle-
BapuTENbHON CUCTEMbl. B MeCcTax KOHTaKTa 3HTOAEPMbl C 3KTOAEepMOii
no 60kam nepefHeil 4acTu Tena MNPOPbLIBAKOTCA >abepHble LWenu.
Y naHueTHUKa ¥ pbl6 OHM (YHKLUOHMPYIOT B TEUeHWEe BCel XU3HMW,
a Y Ha3eMHbIX MO3BOHOYHBLIX 3apacTalT TKaHbi. Jlerkme B CBOEM
pasBUTUM, TOXE CBS3aHbl C NepefHell KWULIKOA: OHW pa3BMBAlOTCA M3
BbIPOCTa KWLUIEYHMKA:

MesogepMa COCTaBnfeT 3HAYMTENbHYK YacTb MaccChbl pas3BUBaAlO-
weroca 3apogbiwa. M3 Hee hopMUpyOTCS MYCKynaTypa, Bce XpsLie-
Bble W KOCTHble 3/1EMEHTbl CKejeTa, KPOBEHOCHas cucTema, Bblgenu-
TeNbHas cUCTema, MOMOBble OpraHsbl.

3apoabiw XUBOTHbIX pa3BMBaeTCS KaK efUHbI/i OpraHn3M, B KOTO-
pPOM BCe KNeTKW, TKaHW W OpraHbl HaxofATca B TECHOM B3auMOAei-
CTBMM.

MocTambpmoHanbHoe pasBuTue. MocTamMbpMOHanbHbIR  (Mocnesa-
POAbILLEBbLIA) MEpMOS HauyMHaeTCa C MOMEHTa BbIXOAa OpraHu3ma U3
ALeBbIX 060M104eK, a NpW BHYTPUYTPOOHOM pasBUTUM 3apojbllia
MIEKOMUTAWMX — C MOMEHTa poXAeHud. PasnuyaloT fBa Buja
MOCTIMOPMOHANBHOFO  pasBUTUA: MpAMOe, KOrAa poXjaruiuics
OpraHW3M CXOAeH CO B3pOCMbIM, W HenpsMoe, KOrja 3amM6proHanbHoe
pasBMTMe MPUBOAMT K 06pa3oBaHMIO IMUMHKKU, KOTOpas oTau4vaercs
OT B3pOC/IOr0 OpraHu3Ma Mo MHOTMM MPU3HAKaM BHELUHEr0 W BHYT-
PEHHEro CTPOEHMS, NO XapakTepy MUTaHWA, ABUXEHUS W pagy ApYrux
0COGEHHOCTENA.

MpsMoe pas3BUTME BO3HMK/IO B MpoLecce 3BoawLuKM Yy psaga bGec-
MO3BOHOYHbIX XXMBOTHbIX, HANPUMep y MUABOK, MHOTOHOXEK, NayKOB.
BONbLWMHCTBO NO3BOHOYHbLIX XWBOTHBIX, K YUCAY KOTOPbLIX OTHOCATCS
npecMmbiKalLnecs, NTULBI U MAeKONWTalLIMe, MMEKT MnpsMoe pas-
BUTHUE.

K >KMBOTHbIM C HENpsSMbIM pa3BUTMEM OTHOCATCA KULIEYHOMO-
NOCTHble, MMOCKME W KONbYaTble YepBM, pakoobpasHble, HaCeKOMble
N psag ApYyrux 6ecno3BOHOYHbLIX, a W3 MO3BOHOYHbIX — aMpuoun.
BcrnoMHUTe M3 Kypca 30010TMKM HenpsiMoe pasBuTue 6abouvek U Tpa-
BAHOM NATYLWKNA. Y 3TUX XXUBOTHbIX M3 ALl Pa3BUBAKOTCS JIMUMHKW,
KOTOpble BeAyT CaMOCTOSTeNbHbIA 06pa3 >KW3HW, CaMOCTOATENb-
HO nwuTaloTcA. CTpoeHue wux 6Gonee MNpocToe, 4YemM CTPOEHUE
B3pOCNOr0 OpraHuW3ma: y HWX PpasBMBAKTCA O0COOble JIMUYMHOYHbIE
OpraHbl, KOTOPbIX HET y B3pOC/bIX 0c06eli (Hanpumep, y ronoBacTuka
NATYWKN — HapyXHble Xabpbl M xBOcCT). [MpeBpalieHne AUYUHKA BO
B3pPOC/I0€ XMBOTHOE COMPOBOXAAETCS ry6OKOW NepecTpoinKon BHeL -
HEro W BHYTPEHHEro CTPOEHMS.

Henpsmoe pa3BuTMe 4acTo faeT OpraHU3MaM 3HauyuTeNbHble
npenmyuiectBa. O6bIYHO NUYMHKA MPeACcTaBnseT CTaguio pasBUTKA,
cneyuansHO MNPUCMOCOBGMEHHYD ANS aKTWBHOTO MWUTaHWA U pocTa
(HacekOMble, 3eMHOBOAHble). Kak MpaBufio, IMYMHKM W B3pOC/ble
0cobM OfHOr0 BMAA XXUBYT B pasHbIX YCMOBUAX W Gnarogaps 3ToMy
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He KOHKYpUpYKT ApYyr C ApYroM 3a MecTO U Muwy. Y HeKoTopbIX
OpraHM3MOoB /MYMHKM CNOCOGCTBYIOT pacnpocTpaHeHuto Bupa. Ha-
npuMep, Y MHOTUX CUAAYMX, ManonOABUXKHbLIX YepBeid M MONMHOC-
KOB J/IMYMHKM CBOGOAHO nNnaBaldT W 3aHMMAKT HOBble MecTa
obuTaHus.

Bce ctagum MHAMBUAYaANbHOrO pasBMTWA N060Oro opraHusMa nog-
BEPXXEHbl BMUAHWIO (HaKTOpPOB BHeLIHeld cpeabl. K HUM OTHOCMTCA
LUenblii psj eCTecTBEHHbIX, MPUPOAHbLIX (hakTOpOB, Cpean KOTOPbIX
MOXHO B MepBYyl Oyepedb Ha3BaTb TemnepaTypy, CBeT, CO/MeBOW U
rasoBblii COCTaB cpefbl 0O0WTaHWUS, NULLEBLIE Pecypcbl U Ap.

EcTb, ofHako, (hakTopbl, BO3LENCTBME KOTOPbIX HA WHAMBUAYaANb-
HOe pa3BWTUE He TONbKO HeXenaTtenbHo, HO U BpefHO. OCo6eHHO
cnepyeT CKas3aTb O TaKUX BO3AENCTBMAX Ha pasBuTMe U PYHKLUOHU-
poBaHWe opraHu3ma 4enoseka. K yucny BpeAHbIX BHELHUX (haKTOPOB
cnefyeT B MEPBYK O4vepefb OTHECTW aNIKOTOMbHbIE HAMWUTKU U Kype-
Hue.

YnoTtpe6neHne ankoronbHbIX HanWTKOB MPUHOCUT OFPOMHbIA Bpeq
Ha N60oM 3Tane WMHAWBMAYANbHOIO Pa3BUTUS Yes0BEKA M OCOGEHHO
OMacHo B MOAPOCTKOBOM BO3pacTe. AMKOronb rybuTenbHO AeicTeyet
Ha BCe CMCTEMbl OpraHOB YeNioBeKa, MpeXAe BCEro Ha LeHTpPasbHYH
HEPBHYI CWUCTEMY, Ha CepAle U KPOBEHOCHLIE COCYfbl, Ha Jerkue,
MOYKM, CUCTEMY OPraHoB ABVKEHMA (MbllUbl). YnoTpebneHne gaxe
ManblX [03 afKOrons HapylwaeT MbICANTENbHYI0 AeATEeNbHOCTb Yesno-
Beka, pUTM [BWXXEHWA, AblXaHWA W LeATeNbHOCTb CepAla, NpusBoauT
K MHOFOYMCMEHHbIM OwWKU6KaM B paboTe, K BO3HWMKHOBEHUIO 3abone-
BaHWi. Hanpumep, ankoronb paspyllaeT MeyeHb, Bbi3biBAET ee nepe-
poxgeHme (umppos). CuctemaTuyeckoe YynoTpebieHMe ankorons
MPUBOAMT K BO3HWKHOBEHUIO TSHXKENoro 3aboneBaHWs — afKOronms-
Ma, KoTopoe TpebyeT AAUTENbHOrO CNeLManbHOro neveHus. Y pogu-
Tenen-anKoroNMKOB MOTyT POXAaTbCA YMCTBEHHOOTCTanble U Pu3n-
YECKU HemosIHOLEHHbIE AEeTw.

1 Uem oTnnuaetcs fpobneHue OT 06bLIYHOrO AefneHWUs KneTkm? 2. UTo Takoe

5 ractpyna u Kak oHa obpasyeTtcs B npouecce pa3sutus sapogsbiwa? 3. CocTaBb-
Te Tabnuuy, MNOKasblBalOLWYO, W3 KakWX 3apofbllleBblX AUCTKOB pa3BMBalOTCA
OCHOBHbIE OpraHbl XXWBOTHOrO opraHusma. 4. Yem oT/MyaeTcd npsMoe pasBu-
TMe OT HenpsaMoro? lpusBeauTe MPUMEPHI.

52. BO3HMKHOBEHME N HaYa/lbHOE
pa3BuTMe >XU3HN Ha 3emne

OnpefeneHne MOHATUA «KWU3Hb». B OKpYXalolleM Hac MUpe Mbl
6e3 Tpyaa OAHU Tena OTHOCKUM K XXMBbIM, APYrie — K HeXuBbIM. YTO
)Ke OT/IMYAET XUBbIE Tefa OT HEeXMBbLIX? ITOT BOMPOC C faBHUX TMOP
MPUBMEKan YYeHbIX M MbICAUTENEA, KOTOpble, Xenas fAaTb KpaTKoe
onpefeneHne MOHATUAM «KU3Hb», «KWUBOE Teno», cTapanuch HaiTu
CaMOe CYLLECTBEHHOE, CAMOE XapaKTepHOe B 3TUX MOHATUSAX.

MN3BECTHO HECKONbKO AECATKOB PasfMUHbIX OMpPeAeneHU >XU3HW.
MouTn Bce OHM HEyAOBMETBOPUTENbHbLI. Haubonee ygauHoe onpege-



BO3HWKHOBEHWE W HayanbHOe pas3BUTUE XWU3HU Ha 3emne 197

99. TMacTtepoBckasa konba.

NEeHNe XW3HWU B KHUre «AHTU-LopuHr» gan @. OHrenbc: «>KW3Hb
€CTb CMocob cyw,ecTBOBaHWA 6eKOBbIX Ten, M 3TOT CNocob cyuiecT-
BOBaHMWS COCTOMT MO CBOEMY CYLLECTBY B MOCTOSHHOM CaMOOGHOB/e-
HUM XMMWUYECKMX COCTaBHbIX 4acTei aTmx Ten». OnpegeneHne ®. JH-
renbca COCTOMT M3 ABYX 4acTeil. B mepBoii 4YacTu OH yKa3blBaeT Ha
OT/INYUTENbHYH OCOOEHHOCTb XWBbIX TeNl — COAepXaHne B HUX 6en-
KOB. Mbl 3HaeMm, 4TO 6enKn ABAAKOTCA TN1aBHOW U MOCTOAHHON COCTaB-
HO/ 4acTblo BCEX 06€3 WCK/YEHUS XKMBbIX CUCTEM — OT CaMbIX
MPUMUTUBHBIX A0 CamblX CMOXHbIX U BbICOKOOPraHW30BaHHbIX. «[o-
BCHOAY, e Mbl BCTPeYyaeM >XU3Hb,— nucan ®. OHrenbc,— Mbl Haxo-
AWM, 4TO OHa CBfi3aHa C KakKuM-1Mb60 6GenkoBbIM TENOM, W MOBCHOAY,
rae Mbl BCTpeYaeM Kakoe-nnb6o 6enKoBOE Ten0, He Haxopsuieecs B
npouecce pas3NoXeHWs, Mbl 6e3 UCKIHYEHUs BCTpe4aem U ABAEHUSA
XUHN»,

Benkn — BewecTBa C 1erk0 U3MeHAEMOW CTPYKTYpoid. Ansd XWUBO-
ro COCTOSIHMA HeoOXoAMMO MpUcCyTCTBME OGeNKOB He B 060N (opwme,
HO MWL B TaKOW, KOTOpPas COXpPaHAET CBOK YHUKaNbHYH CTPYKTYPY,
obnafarowlyto 6MONOrMYECKO aKTMBHOCTbIO. [pu ymupaHun opra-
HU3Ma WAW NPWU MOBPEXAEHWW KETKM MaKpOMOeKy/bl 6enkoB pas-
BEPTLIBAKOTCS W MEPEX0AAT B AeHAaTypUpOBaHHOE cocTosHue. benku,
yTpaTMBLLUNE MPUPOAHYI KOH(Urypauuto, HEMEASEHHO YHMUYTOXalT-
CA N 3aMeHSATCA HOBOCMHTE3NPOBaHHbIMM 6Genkamu. benkoBblli coc-
TaB K/METKM B MpoLiecce >XWM3HW, TakMM 06pa3om, MOCTOSAHHO OGHOB-
nseTcs.

Bo BTOpoii 4acTu cBoero onpegeneHns ®. JHrenbc roBOpuUT O
cnocobe cyuwecTtBoBaHUsA 6enKoB. JTOT cnocob — o6MeH BeLLECTB,
npy NMOMOLLM KOTOPOro MOAAepXXMBaeTcs NpUpofHas KOH(uUrypauus
6e/IKoB 1 06ecneynBaeTCa HENpepbiBHOE UX 0OHOBEHME.

Onpegenenne ®. SHrenbca, NpekpacHoe Mo opmMe u ray6okoe no
CO/EepPXXaHUto, A0 CMX MOP MOMb3YyeTCA LWPOKUM Mpu3HaHuem. OfHa-
KO nocne BbiXxofa B cBeT «AHTU-[OpuHra» npowno 6onee cra ner.
3a 370 BpeMs B pas3HbiX 06/1aCTAX eCTeCTBO3HAHUS CAeNnaHbl KPymnHble
OTKPbITMA. B CBA3M C 3TUM MHOrME Y4yeHble CUYMTalOT Lenecoobpas-
HbIM pacWWpWUTb U JOMOJIHATbL XapaKTEPUCTUKY XMBOro tena. Cuu-
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TalT, HanpuMep, YTO >KMBble Tefa — OTKPbITbIE CUCTEMbI, T. €. CY-
WEeCTBYIOT 40 TeX Mop, NMoKa B HWX MOCTYyMaeT 3HEPrua B BUAE NULLMK,
a 0TOpoChl BbLILENAOTCA B OKPYXAKLWY Ccpefy. YKasblBalT, 4TO
XXUBble Tena CnocobHbl K aBTOPerynauun, T. €. CNOCOOHbI COXPaHATb
MOCTOAHCTBO CBOEr0 COCTaBa W CBOWCTB, YTO, KpOMe OENKOB BaXHOM
M NOCTOSHHOW WX COCTABHON 4acTblo ABAAIOTCA HYKNEWHOBble KUC-
NoTbl.

MprBegeM OAHO W3 COBPEMEHHbIX OMpPefenieHnin >XMBOFo Tena
(MpefnoXXeHO COBETCKUM Yy4yeHbiM M. B. BonbKeHWTEHOM): «XKnBble
Tena, CyLWecTBywLlW e Ha 3emne, npeacTaBnsoT C060M OTKPbITbIE,
caMoperynupyroulmecs n CcamoBOCMNPOU3BOAALLMECA CUCTEMbBI, MNO-
CTPOEHHblE U3 6MONONNMEPOB — GENKOB U HYKNEMHOBBLIX KUC/IO0T».
O6patuTe BHMMaHWe Ha OFOBOPKY B 3TOM onpegeneHun: «Xusble
Tena, cyuiecTeyrowme Ha 3emne...» O4YeBUAHO, He UCK/IHOYaeTCcs BO3-
MOXHOCTb, 4YTO Ha QApYrux MnaHetax MOryT ObiTb OOHapy>XeHbl
XUBble Tena, CyLWecTBEHHO OT/MYaloLWMecs OT 3eMHbIX.

PasBuTue npeacTaBfieHWii 0 MPOUCXOXAEHUU >KM3HW. C Hesana-
MATHbIX BPEMEH YenoBeK 3ajaBan BOMPOC: OTKyfa OepyTca XuBsble
cylwecTtsa? B aHTMYHOE BpemMs U B CpefHWe BeKa YPOBEHb pa3BUTUA
6vonoruy 6blf1 OYEHb HU3KUM. B TOT nepuof 6biAM pacnpocTpaHeHbl
B3rNf4bl O TOM, YTO XWBble OPraHW3mbl CaMOMPOWU3BOJIbHO BO3HWU-
KalT U3 HEeXWBOro Matepuana. BnonHe cepbe3HO yueHble cumTanu,
YTO NArYWKN B MpyfLax BO3HWKAOT M3 WNa, Myxu— u3 rpsasu. Bug-
HbIli y4eHblli cpegHeBeKoBbA BaH lenbmoOHT (1575—1640) B cBoel
KHWre yKasblBas Ha BO3MOXHOCTb 3apOXXAEHWA Mbllleld U3 rPA3HOro
6enbsa. [pyroin KpynHbIA yyeHbli TOM e 3noxu Bpay [Mapauenbc
(1485—1540) onyb6nmMkoBan crnocob WCKYCCTBEHHOrO W3rOTOB/IEHUS
yenoseka («roOMyHKyoca»).

C passuTtuem 6monoruu, ¢ yCoBepLLUEHCTBOBAHMEM METOAOB uUcche-
0OBaHUA  MO3MLMM  YUeHbIX, YTBEPXAALWMX BO3MOXHOCTb Camo-
NPOMN3BOJIBHOTO 3apOXAEHUA XMU3HW, 6blnnM nokonebneHbl. B 1661 T.
nTanbsHCKWIA Bpay PpaHuecko Pegn ony6anKoBan pesynbTaTbl CBOMX
OnbITOB. B KaXAablii M3 BOCbMMW CTEKASHHbIX COCYAOB OH BOXW
CBeXxee MAco. YeTbipe cocyfa 0CTaBU OTKPLITBIMU, a YeTbipe MAOTHO
Hakpbll Mapneii. Yepe3 HeCKOMbKO AHe B Msce, nexaliem B OTKpbI-
TbIX cOCyfax, NosBUAMCL YepBM (NMUMHKKM MYX). Ha msce B cocypax,
06BA3aHHbLIX Mapnei, yepBeii He OblN0. CnefoBaTeNibHO, OHU 3apOX-
JalTca He M3 camoro msAca (Kak OblN10 MPUHATO CYMTaTb), a M3
ANL, OTNOXEHHbIX MyXamu. 370 Obin HeoTpasuMblil yaap no npea-
CTaBNEHMIO O CaMOMNpPOM3BOJLHOM 3apoXAeHuu. B3rnagbl 0 camo-
NPOWN3BOJILHOM 3apOXAEHUUN, 04HAKO, LepXKanuch ele JONro, 0CobeH-
HO B 06nacT¥ MuUKpobuonorunm.

VcknounTenbHbli MHTepec K npobnemMam €amo3apoXAeHUs XKU3-
HW nobyaun Mapuxckyr Akagemuio Hayk B 1860 r. Ha3HauuTb npe-
MU0 3a ee peweHue. lpemus Obina NPUCYXAEHA BblAaOLWeEMYCH
(hpaHLYy3CKOMY YYeHOMY-XMMUKY u 6akTepuonory Jlym [MacTepy
(1822—1895). TMacTtep nomecTun 6ynbOH B KONGYy C [A/IMHHBIM
Y3KUM TOpP/bILIKOM 5-06pa3Hoit dopmbl 99 . Bosgyx B Konby npo-
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X04uN CBO60OAHO, HO MUKPOObLI MPOHWMKHYTb B HEe He MOIMWU, Tak Kak
OHM ocejann B 5-06pasHOM KofeHe ropsblwka. 3atem [lactep npo-
KMnsaTun 6yNbOoH, 4TOObI yOUTH HaxogAwWwmxca Tam MUKpobos. poxo-
AUAN  MecAlbl, a COAEPXWUMOe Konbbl 0CTaBanoCb CTEPUSbHBIM.
CTtouno, ogHako, Konby noBepHyTb TakK, UYT0ObI cogepXawmniics B Heli
6ynboH 06MbIN 5-06pa3HOe KOMeHO ropfbilKa W CTeK 06paTHO B
KONby, B Heil BCKOPE HaYMHAN0Cb FTHWEHWE. DTO NPOMCXOANN0 NOTOMY,
yto B 6ynbOH nonagannm MMKpPo6bl, HaxoauBwmecs B 5-o06pasHoOiA
yacTu, ropnblwka. Takum 06pa3om, HEBO3MOXHOCTb CamMOMpPOM3BO/b-
HOr0 3apOXAEeHWs MUKPOOPraHM3MoB 6Obina ybeanTenbHO AOKasaHa.

PaboTbl [MacTepa nonyuunu, WMPOKYK W3BECTHOCTb U BCeoOLiee
npu3HaHue. Bo MHOrom 3ToMy cnoco6CcTBOBano WX OrPOMHOe MpaKTu-
yeckoe 3HauveHue. Ha ux ocHoBe Oblnn pa3paboTaHbl MeTOfbl CTepU-
nns3auum B 061aCcTM XUPYPrMM, a TakXe KOHCEPBHOW MPOMbILIIEH-
HOCTMW.

Jio6oin opraHu3m, OT €Camoro MPUMMTUBHOTO 4O BbICOKOOPraHuW-
30BaHHOr0, POXAAeTCA OT XXMBbIX OPraHW3smMoB. ITOT 3aKOH 6bin
c(hopMyNMpoBaH B BUAE KPaTKOro agopusma: «Bce XUBOe W3 XMWBO-
ro». Apyrumu cnoBamu, 3apOXXAeHWe XUBOr0 W3 HEXWBOFO0 HEBO3-
MOXHO MPUHUMNMANBLHO, T. €. HWKOr4a W HW NpU Kakux YCNoBUAX.
Ho BcTan BOMpoC: KakuMm e 06pa3som MepBOHayanbHO BO3HMKIA
XW3Hb Ha 3emne?

CoBpeMeHHble TEOPUWN MPOUCXOXKAEHMA >XMU3HU. 10 faHHbIM KOC-
mMoforum (Hayka O NPOUCXOXAEeHWW HebecHbIX Ten), BCe MNiaHeThl,
n 3eMna B TOM uucne, 6blaM KOrga-to packaneHHbiMu Tenamu. Oue-
BUAHO, B TO BpPeMA Ha 3emse He MOrfo 6biTb XU3HU, TaK Kak OfHUM
M3 YCNOBWIA CYLECTBOBAHUS >XWU3HW ABMSETCA TemnepaTypa OKpy-
Xatoweli cpegbl He Bbilwe +50 ... +70°C. Kakum >xe 06pa3om Ha
abCcoNTHO CTepunbHOW 3emie BO3HWMKIA >KWM3Hb, NOABUAWUCH Opra-
HWU3Mbl, CMOCOOHbIE K Pa3MHOXEHUIO U PasBUTUIO?

[ns Toro 4tobbl 06BACHUTL, KaKMM 06pa3OM BO3HMK/A XU3Hb Ha
3emne, Obia npegnoXeHa runoTesa BEYHOCTW, XU3HW. CyLLHOCTb
ee COCTOMT B TOM, YTO 3apOAbILUN XWU3HW (CNOPblI pacTeHWii, MUKPO-
opraHusmbl) 6yaTo 6bl paccesHbl B KOCMWYECKOM MNPOCTPaHCTBE U
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MepeHOCATCA C MNAHETbl Ha MNaHeTy noj fasfeHuem cseta. CTOPOH-
HUKamMn 3TOro B3rnaga OblIM MHOTME BblJAKOWMecs Y4yeHble, B TOM
yncne akagemuk B. W. BepHaackuii.

OpHako ecnu 6bl faxe OblNO [OKA3aHO, Y4TO Ha 3eM/Il0 MOryT
nonagaTb XWBble OPraHW3Mbl C MblJbI0 Y MeTeopuTammn, Torga Kakum
Xe 06pa3oM BO3HMKNA XW3Hb Ha Apyrux nnaHetax? [10 JaHHbIM
KOCMO/IOTUWN, UCTOPUM BO3HWKHOBEHUS W pa3BUTUSA MNaHeT, CXOAHbI
Bce nnaHeTbl NPoOXoAAT CTaAMI0 packaneHHbIX Ten, W CylecTBOBaHWe
XU3HW B TAKMX YCNOBUAX HeMbICAMMO. MoaTomy 60nee 060CHOBaHHOM
npefcTaBnseTca gpyras TOYKa 3peHWs, COMNacHO KOTOPOM XW3Hb Ha
3emne nepBoHayanbHO BO3HUKA HA O4HOM W3 3TanoB ee ANNTEeNbHON
3BONIOLMN U3 HEOpraHM4yeckol martepun. 3Ta runoTesa Oblna BblABMU-
HyTa B 1924 r. COBETCKMM Yy4yeHbIM, akagemukom A. V. OnapuHbIM.
OHa npuBnekna Bceobliee BHUMAHWE W 3aBOeBafia MHOTOYUC/EHHbIX
CTOpPOHHMKOB. A. . OnapuH u ydeHble, pasfensiollive ero TOYKY
3peHNs, OCHOBLIBAKTCA HA TOM, 4YTO BeCb OKpYXawlWWiA Hac mMup
HaxoguTCH, KakK BblpaxkalTcsd ¢unocodsl, B ABMXeHUU. Cneposa-
TeNbHO, U BO3HWKHOBEHWE K/IETKW WMeeT ANWUTeNbHYyl ucTtopuio. Ei
npeslwecTBOBano cosgaHne 6onee npocTeix obpasoBaHuii. Ckopee
BCEro BHayane BO3HWUK/M BelLecTBa, U3 KOTOPbIX COCTOMT KJieTKa,—
6enku, HYKNenHoBble KUCNoTbl, AT® u Ap. 3TN BelecTBa CNOXHbIE,
OHW MOTAM BO3HUKHYTb TakXe B pe3ynbTaTe ANTeNbHON 3BONOLUM.
WHaue rosops, 6MONOrMYECKOI 3BONOLUN NpejLlecTBOBaNa XMmuYec-
Kafa 3sonouma. Ho Kak 37O NPOMCXOAMNO W NOJ BUAHUEM KaKuX
thakTopoB?

3emna BHauvane Oblna xonofgHas, HO B danbHeliwem 6narogaps
pacnagy CofepXawnxca B Heli PpafgvOaKTUBHbLIX 3/IEMEHTOB OHa CTa-
Nna pasorpesatbca (B Heppax Temnepartypa gocturana 1000°C u Bbl-
we). BewectBa 3eman Ha 3TON CTaguu ee pasBUTUS BCTyNaanm Mex-
4y coboit B xumuueckme peakuun. Cpean NpoayKTOB peakuunii 6bino
MHOro rasos. lof rpoMafHbIM [aBfieHWEM OHW BbIPbIBAIUCH Ha MO-
BEPXHOCTb 3emnu, 6narogapsa uemy obGpasoBanacb ee nepBUYHas
atMocepa. B ee cocTtaBe, BepoATHO, COAEPXanocb MHOr0 BOASHOrO
napa — okcupa yrnepoga (IV) CO:, okcupa yrnepoga (I1) CO,
ceposogopoga Hr3, ammuaka i1uws, MetaHa CH. wu gp. Mone-
KYNIAPHOr0 KMCNOpoga NouyT He 6b1i10: 3TOT aKTUBHbIA 3/1EMEHT OKWC-
NAeT pasfiMyHble BelWecTBa W He AOCTUraeT MOBEPXHOCTM 3eMiu.
O6pawatoT Ha ceba BHUMaHWe cofepxkalimecs B NepBUYHON aTmoc-
(hepe 3eMNM COefMHEHUS Yrnepofa — OCHOBHOrO 3/1eMeHTa OpraHu-
YeCKMX BELLECTB.

[Mocne TOro Kak Temnepatypa Ha MNOBepxHOCTUM 3emnn cTana
Hmwke 100°C, Havancs nepuwog AOXAel, BCNefCTBMe 4yero obpasoBa-
NNCb MOPS W OKeaHbl. B ropaueil foXAeBoi Bofe pacTBOPANNUCH aM-
MWaK, YrneKucnblii ras, MeTaH, a TakXe COAW U LpYyrue BeLecTBa,
BbIMblBaeMble U3 MOBEPXHOCTHbLIX CnoeB 3emnn. bnarogaps oTCcyTCT-
BUIO B MEPBUYHON aTMOCKepe KMCAopoda M 030Ha, 06nagarlyunx
CNOCOGHOCTbLIO Mornowartb ynbTpapuoneToBble AYyYU U WUOHU3NPYKT-
Wwme n3nyyveHus, 3T 6GoraTble 3HEPrvein BuAbl U3NYYEHWIA BO3[elCT-
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BOBa/M Ha MOBEPXHOCTb 3eM/M C OGOMbLIOA WMHTEHCMBHOCTLIO. [po3bl
Obl/IX YacTbl, HeoObIYHbI Mo cuse. TMog BAMAHMEM YNbTPaUONeToBbIX
nyyeid, MPOHMKAIOLWLErO U3NTYYEHUA U 3NEKTPUYECKMUX Pa3pAf0B Mexay
BellecTBamMmu, pacTBOPEHHLIMU B MEPBOOLITHOM OKeaHe, AO/MKHbI 6blin
MPOUCXOAUTb XUMWYECKWE peakuuu, B pes3yfibTaTe KOTOPbIX MOrau
06pa3oBbIBATLCA XMMMUYECKNE COEUHEHUA.

MepBbIM LWAromM Ha NyTW BO3HWKHOBEHUA >XU3HU Ha 3emne cTan
Hebuonornyecknin (abMoreHHbIN) CUHTE3 OpPraHWYECKUX MOMEKYN W3
HeopraHU4yecknx. AMEpPUKaHCKUA yueHbld C. Munnep u CcoBeTCKue
yueHble A. . MacbiHCkuii n T. E. MaBnoBckas 3KCMePUMEHTANLHO
foKasanu o6pa3oBaHMe CHAOXKHbIX OpraHWYyecKUX COeAVHEHWUHA W3
HeopraHW4Yecknx BeLLecTB, KOTOpPble MOIMN HaxoAuTbCA B BOAax nep-
BOOLITHOTO OKeaHa, Mof BWAHUEM 3/IEKTPUYECKUX pas3pajoB WU
yNnbTPauoneToBoro M3nyyeHus. AmMepukaHckue Xumukn C. PoKc u
K- [lo3e nokasanu, 4TO B YyCNOBWAX, CYLLECTBOBaBLUIMX Ha NepBoObIT-
HOl 3emsie, MOr MPOUCXOAMTb abWOreHHbI CUHTE3 faxe TakuMx Be-
wecTs, Kak 6enku. OpraHuyeckue BelLecTBa HakaniuMBanucb B BOLE
NepBOObLITHOrO OKeaHa. OHWM Haxo4MAWCb TaM BHayane B BUAE OYEHb
pa3baBneHHOro pacTsopa.

BTopbiM Wwarom Ha nyTyW BO3HWKHOBEHUSA >XW3HM Ha 3emne 6bin
npouecc KOHLEHTPMPOBaHWA OpraHn4Yeckmx BewiecTs. Mo npeanono-
XeHuo akagemuka A. L. OnapuHa, OH NPOWUCXOAMA B CUNY NpuUCY-
el BCEM BbICOKOMONEKYNAPHbIM BeL,eCTBAM CMOCOBGHOCTM Ccamo-
MPOW3BO/IbHO KOHLEHTPMPOBATLCA M 06pa30BbIBaTh TaK Ha3blBaeMble
KoaluepsaTbl. FBneHWe KoalepBaLuuM COCTOUT B TOM, YTO MPU HeEKO-
TOPbIX YC/OBUAX (Hanpumep, B MPUCYTCTBUM 3/MEKTPOSIUTOB) BbICO-
KOMOJIeKYIipHbIe BellecTBa OTLAENAITCA OT pacTBopa, HO He B (hopme
ocagka, a B Bmgae 60fiee KOHLEHTPUPOBAHHOIO PacTBOpa, KOTOPbIi
Ha3blBaeTCs KoauepBaTtoM. [pu BCTPAXMBAHUM KoalepBaTa OH pas-
6uBaeTcAd Ha Mefkue Kanenbku L .

WccneposaHna A. . OnapuHa nokasanu, 4to KanenbkKu Koalep-
BaTta CMoCOGHbI MOrMoLWaTh M3 OKPYXalLLero pactsopa pasinyHble
BeliecTBa. JTO HanoMWHaeT npouecc nNuTaHus. B pesynbTate norno-
WEeHNA BELLECTB KanesfbKW KoalepBaTa yBeM4uBalTCA B pasmepax.
BHellHe 3TO CXO4HO C npoueccoMm pocTta. MOXHO nogobpatb Takue
YCNOBUA OMbITa, NPU KOTOPbLIX BeLlecTBa, MOr/OWEHHbIE KoalepBa-
TOM, 6yAyT BCTynaTb MeXAy CO060A B peakuuio, a MNPOAYKTbl 3TOW
peakuun BbIAENATbLCA U3 KoauepBaTa B OKpyXawuwylo cpegy. 370
MOX0Xe Ha MpoLecC BblAeNeHWs W3 KIeTKM NPoAyKTOB 06MeHa Be-
wects. Mo mHeHuo A. . OnapuHa, MeXxAay KanenbkamMu KoalepsaTa
NMPOUCXOANT faXe HeyTo HarmoMuHaroliee 60pbbYy 3a CyLLeCTBOBaHUeE,
B pe3y/ibTaTe KOTOPOW B LeENOCTW OCTalTCs Kanenbku 60nee ycToi-
yuBble, 601ee MPMCNOCOBG/IEHHbIE K OKPY>XXalL el cpege.

Of4Hako B KoalepBaTax ellie OTCYTCTBYET [/1aBHbI MPU3HAK XU-
BOr0 OpraHnm3ma — CrnocobHOCTb K CAMOBOCMPOU3BELEHUIO MOEKY,
BXOAALWMX B WX COCTas.

Ba>kHeiilwei CTYNeHbl0 K >XW3HW ABUNOCb BO3HWKHOBEHME MoOfe-
Kyn, CNOCOGHbIX K CaMOBOCMPOW3BEAEHUID. ITO, BEPOATHO, Oblin
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npocTeiilume NoAuHykneoTuabl. C60pka Ha MOMEKy/ne TaKoi e Mo
coCTaBy W CTPYKType ApYroi MOMeKynbl O3Hayana BO3HUKHOBEHWE
HOBOIO MNPUHUMNA XWMWUYECKOr0 CUHTE3a—MaTpUyHOro CUHTE3a,
CTO/Ib XapaKTepHOro AN >XWUBbIX CUCTEM.

B npouecce camOBOCMPOU3BEAEHUSA MNOMANHYKIEOTULHBIX MOMEKY/
B HEKOTOPbIX CAy4asX BO3HMKaNM «OLWMOKW», T. €. HOBas MOJieKyna
NO/NHYKNeOTMAa He BMOSIHE TOYHO KOMMpoBana WCXOAHYk. B pganb-
HeillleM NpoOMCXOAUI0 KOMWPOBaHWE YXKe 3TON HOBOW, W3MEHEeHHO
MOJIEKY/bl; TakuM 00pa3oM BO3HMKanM MyTauuu. YactoTa ux pesko
noBbllWanachk NpW BO3LEWCTBUN U3NTYYEHWIl, 0OCOOEHHO MOHU3UPYHIOLLUX.

MepBO6LITHbIE OpPraHM3Mbl MO cnocoby nuTaHus 6blAM HacTosA-
WUMK reTepoTpoamu, Tak KakK OHM WCNOMIb30Banu YXe TOTOBble
opraHuyeckue BellecTBa. 10 Mepe pasMHOXeHUs OpraHW3MOB 3ana-
Cbl OPraHWYecKMX BeLLecTB B NEePBUMYHOM OKeaHe MUCCAKanu, a CUHTE3
HOBbIX He nmocnesan 3a noTpebHocTblo Hauvanacb 60opbba 3a nmuuy, B
KOTOpOW BbXkKMBanum 6onee akTuBHble CryyailHO NpUOGpPETeHHblE B
pesynbTaTe HacNeACTBEHHbIX W3MEHEHWI MnonesHble B AaHHbIX YCNO-
BMAX NPU3HAKW 3aKkpennanucb oT6opom. M0-BUAMMOMY, UMEHHO Tak
B MpoLecce WCTOPMYECKOr0 Pa3BUTWA NPOM3OLINIO NpeBpalieHne nep-
BUYHbIX OPraHW3MOB B COBPEMEHHYIO KneTKy: o6pas3oBanacb 3awWuT-
Has 060/104Ka BOKPYF HYKNEMHOBOIW KWUCAOTbl Y BMPYCOB WAN BO3HWK
cnoli uuTonnasMbl BOKPYT A4pa, o6pasoBanach HapyXHas MembpaHa
Yy KNeTtoK u T. 4.

KpynHbIM LIarom Ha nyTW 3BOMAOLUN XU3HW OblI0 BOSHUKHOBEHME
aBTOTPO(HOr0 MUTaHWA. B ycnoBMAX BCce yMeHbLUAKLLMXCA 3anacos
OpraHMyecknx COeAVMHEHWI Yy HEeKOTOpbIX OPraHM3MOB BO3HWMKNA CMO-
COBHOCTb K CamOCTOSATE/IbHOMY CUHTE3y OpraHW4YeckuMx BeLecTB U3
MPOCTbIX HEOpPraHW4ecKMX BeLLeCTB OKpyXXalLliel cpedbl. JHEPruio,
HEeOOXOAMMYI0 [NA TaKOro CUHTe3a, HeKOTOpble OpraHuW3mbl CTanw
0CcB0O6OXAAaTb MyTEM MPOCTEMLUNX XUMWUYECKNX peakuuii OKUCAEHUS K
BOCCT@HOB/EHNA. TakK BO3HUK XEMOCWHTES.

OC06eHHO KpyMnHbIM MNPOrpecCMBHbIM M3MEHEHWEM Tuna apomop-
(ho3a 6bIN10 BO3HWKHOBEHME (DOTOCKMHTE3a, KOTOpPOe OKaszano rpomag-
HOe BAUSHME Ha [anbHeillyt0 3BOMIOLMIO XWU3HU. B nepuog BO3HMK-
HOBEHMA XM3HU KakK B aTMocgepe, TaK U B OKeaHe He 0CTanocb CBO-
604HOr0 KMCNOpoAa: 3TOT aKTUBHbLIA 3NeMeHT Obln CBA3aH ApYrumu
3NIEMEHTaMM W HaxofWNCA B COCTaBE PasMUHbIX HEOpPraHWyecKux
BewecTB. [103TOMy nepBOHa4yanbHO OPraHM3Mbl MOAYYanW 3HEpPruto
nyTeM GeCKUCNOPOAHbLIX peakuuid opraHM4ecKMx BelecTB. ITOT NyTb
NoNy4yeHus 3Heprum ManosekTuBeH u TpebyeT 60MLWOIO KOU-
yectBa nuwm. C pa3BuTMeM (DOTOCKHHTE3a M MOSABIEHWEM B aTMocdepe
n BOLE CBOOOAHOrO KWUCNOPOAa BO3HUK HOBbI MyTb 0CBOGOXAEHWA
3HEPrMM — KUCNOPOAHbIA MyTb pacliensieHns, KOTOpbIA MPUMEPHO B
20 pas ahekTnBHEe 6GeckucnopogHoro (c. 167).

3emna B Mepuof BO3HWUKHOBEHUS Ha He XU3HW nofBepranacb
WHTEHCUBHOMY BO34elCTBMIO M3Nny4vyeHusa ConHua, KoTopoe 6biio ry-
6uUTeNbHO ANA BCEro XuBOro. Mo3Tomy XXM3Hb NepBOHavanbHO Oblna
BO3MOXHa TONbKO B OKeaHe. 10 mMepe pasBuTUS pacTeHWid nNpomcxo-
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U0 HaKOMMeHMe KUCopoja B aTMocgepe, YacTb ero npespalianach
B 030H, 061ajawWmnii cnocoO6HOCTLI0 UHTEHCMBHO MOraowartb yabTpa-
(hnoneToBOE M MOHU3UPYLOLLEee M3NydeHue. B pesynbTate cTafna BO3-
MOXHA >XW3Hb Ha cylle. )XM3Hb «BbllINa» W3 BOfAbl U pacnpocTpa-
HUNacb MO BCel MOBEPXHOCTU 3emiu.

YacTo cnpawmBaloT- «B0O3MOXHO AU BO3HWKHOBEHME >XM3HWM Ha
3em/ie HebMONOrMYecKUM MyTem B Halle BpemaA?» [10-BUAMMOMY, He-
BO3MOXHO, TaK Kak, ecnum 6bl rge-Hubyab npousowsno obpasoBaHue
OpraHMYecKnx BeL,ecTB, OHU HEMEAJIEHHO 6blan 6Gbl MOrNOLWEHblI reTe-
POTPOGHbIMU OpraHn3Mamu. B Hawe BpemMsa XMBble Tena BO3HUKAKT
TONMbKO 6MONOrMYECKUM MyTeM, T. €. B MNpoLecce pPasMHOXEeHWUs Mo-
[0GHbIX cebe CyLLecTB.

1 OxapakTepu3yiiTe OCHOBHbIE 3Tanbl 3apOXAEHUS XWU3HW Ha 3emse Mo npeg-
cTaBneHuMam akagemmka A. V. OnapuHa. 2. Kakoe 3HayeHue and pasBuTtuA
XU3HW Ha 3emne MMeno BO3HUKHOBeHME (HOTOCUMHTE3a?



HOPManbHbIi
et

npocroe
couyseTne

HEe3a0CTPEHHbI
nnop

OnyLeHHbIN
annaepmuc

HOPManbHbIi
nnopg

BbICOKMA
BCXOA

HOpPManbHbI
nmcr

HeKpoTUyecKunit
avet

CNnoXHoe
couseTtne

320CTPEHHbIA
nnop

HOpManbHbIi
anungepmuc

npoAONToBaThlii
nnoa

KapNuKOBbI
BCXO[

NATHUCTbIA
et



naBa YHE
OCHOBbI TeHeTUKu

53. mMbpuaonornyeckmii Meton nU3yyeHus
HacneacTBeHHOCTW. [MepBbli 3akOH MeHaens

MeHeTMKa — HayKa 0 HacnefCTBEHHOCTM M M3MEHYMBOCTW opra-
HNU3MOB. Pa3BUTUE TeHETUKM — XapakTepHasa uepta 6uonormm XX B.
leHeTMKa M3yyaeT 3aKOHbl HAacnefCTBEHHOCTU W W3MEHYUBOCTWU, fNe-
XallMe B OCHOBE 3BOMOLUM OPraHMYecKOro mupa u [esTe/lbHOCTM
YyenoBeKa Mo CO34aHUI0 HOBbIX COPTOB KYNbTYPHbIX PacTeHWl U Mopof
[LOMALLUHUX >XWBOTHBIX, KakK 3TO ycTaHoBun euwe Y. NapBuH.

BcnomHute, kak [JapBuH onpefensn HacneLcTBeHHOCTb. Hacnea-
CTBEHHOCTb — 3TO CBOMCTBO OpraHu3ma nepegasaTb CBOM MPU3HAKW
¥ 0COBEHHOCTW pasBMTUA chnedylolum nokoneHuaMm. bnarogapsa Ha-
CNeAcTBEHHOCTU Bce 0COOM B mpefenax BuAa CXOAHbI MeXAy COO6OI.
HacneACTBEHHOCTb MO3BOJIAET XXWUBOTHbLIM, pPacTeHUAM W MUKpoopra-
HU3MaM COXpPaHATb M3 MOKOJIEHUA B MOKOJIEHWE XapaKTepHble 4epThbl
BMfAa, mopofbl, copTa.

HacfegosaHne Mpu3HakoB OCYLLECTB/IAETCA 4Yepe3 pasMHOXEHMe.
Mpn NONOBOM pPa3MHOXEHUN HOBble MOKONEHWUS BO3HWKAKOT B pe3y/b-
TaTe onnoAoTBOpPeHUs. MaTepuanbHble OCHOBLI Hac/leACTBEHHOCTH 3a-
K/MOYeHbl B MOMOBbIX K/feTkax. [Mpu 6ecnonom wnu BeretaTUBHOM
pPasMHOXEHUN HOBOe NOKOJIeHWe pa3BuMBaeTCsa WM U3 OLHOKIETOUYHbIX
Cnop, WAM U3 MHOTOKNETOYHbIX o6pasoBaHuil. W mpu 3atmx ¢opmax
pPasMHOXXEHWS CBA3b MeXAY MOKOIEHUAMMN OCYLLECTBAAEGTCA 4Yepes
KNETKW, B KOTOPbIX 3aK/HOUYEHblI MaTepuasibHble OCHOBbI HacfeACTBEH-
HOCTW.

BcnomHuTe, Kak [apBuH onpefensin U3MeH4YMBOCTb WM3meH4Yu-
BOCTb — CBOCTBO OpPraHM3mMoB npuobpeTaTb HOBbIE MPU3HaKKW B NpPO-
Llecce MHAMBMAYanbHOTo passuTwud. bnarogaps WM3MeHUMBOCTM 0COOU
B Mnpegefiax BMAa pasinyvarTcsa Mexay CoOoW.

CneposartefnibHO, HacneACTBEHHOCTb W WM3MEHYMBOCTL — fiBa MPO-
TMBOMOMOXHbIX, HO B3aMMOCBSI3aHHbIX CBOWCTBa opraHusma. bnaroga-
pa HacneACTBEHHOCTW COXpaHAeTcd OAHOPOAHOCTbL BUAA, & WM3MEHYU-
BOCTb, HaobopoT, fenaeT BWUL HEOLHOPOLHbLIM.

Pasznuuma mexay ocobsMu OLHOro BMAa MOryT 3aBUCETb OT M3Me-
HeHVa MaTepuanbHbIX OCHOB Hac/neACTBEHHOCTW opraHusma. W3meH
YMBOCTb OMpefensieTcsd U BHELWHUMU yCNoBUAMU. KaxfoMy WM3BECTHO,

eHeTnyeckasa KapTta cbparmeHTa XpoOMOCOMbI TOMaTa (6yKBaMVI 0603Ha4YeHbl Ha-
3BaHWUA TeHoB, L[I/Id)paMVl — MeCTO unx ]'IOKaI'IVI3aLI.I/IVI!.
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Bbipocwinii Ha Bbipocwunii B ropax
paBHUHE

101. WM3MeH4YMBOCTb OJyBaH4MKa, BblPalleHHOro M3 O4HOI0 KOpPHS.

4YTO MpOsABAEHUE CBOWCTB MOPOAbI BO MHOFOM 3aBWCUT OT YCNOBWIA
cofiepXXaHua N KOpMNeHus.

Ha pucyHke 101 nokasaH pesynbTar oOnbiTa, MNPOBELEHHOro
Haj ofysaHuMkoMm. KopeHb ofyBaH4uKa paspesann nononam. OAHY
MOMIOBMHY €ro BbICAAUAN Ha paBHUHE B YC/OBUSX BbICOKON BRaX-
HOCTW. BbIpOCNO pacTeHue ¢ KPYMHbIMU NUCTbAMU, AJVHHBIMWA LBETO-
Hocamu. [pyryt MONOBUHY nocagunu B ropax. Bblpocno maneHbKoe
pacTeHue C MEKUMU JIUCTbAMU, C OYeHb KOPOTKMUM LBETOHOCOM.
A Mexpy TeM HacneACTBEHHOCTb Y HUX OfMHAKO0Bas.

COBOKYMHOCTb FeHOB, KOTOPYI0 OpraHvW3M noJsiyyaet OT pojuTeneil,
cocTaBndaetr ero reHoTun. COBOKYMHOCTb BHELWHUX W BHYTPEHHUX
NMPU3HaKoB — 3TO (peHoTUN.

M3 npuBefieHHOro nprvMepa CTAHOBUTCA ACHO, 4YTO (heHOTMN pas-
BMBAETCA B pe3y/bTaTe B3aUMOAENCTBMUA TeHOTWMA W YCNOBUIA BHELU-
Heil cpegpl.

Mmbpugonornyecknii MeTos M3yveHUs! HacnefCTBEHHOCTM. OCHOB
Hble 3aKOHOMEPHOCTM nepejayn MNpPW3HaKOB B PSAY MOKOMIEHUA Mpu
MONOBOM PasMHOXeHUU Bbln BrepBble YCTAHOBMEHbl YeLCKUM YYeHbIM
peropom MeHzenem u ony6nukoBaHbl B 1865 r. Ero mccnegoBaHus
flonroe BpeMs He OblNM MPaBUSIbHO OLeHeHbl. Jiuwb B 1900 r. oHW
66111 KaK Obl NEPeOTKPbITbI N NMOATBEPXKAEHBI HECKOMbKUMU YUEHbIMMU
M CTann OCHOBOI BHOBb BO3HMWKLUEN OTpac/iM 6GMOMOTMM — FEHETUKMU.

MeHzens MPOBOAWMA OMbITbI HA FOPOXe. Y 3TOr0 pacTeHUds MHOro
pa3HbIX COPTOB, OTAMYAKOLWMXCA APYT OT Apyra XopoLwo BblpaXXeHHbIMK
HacnefCTBEHHbIMM NpU3HaKammn VimeloTcs, Hanpumep, copta ¢ 6enbiMu
N NypnypHbIMK LBETKAMU, C BbICOKUM W HU3KUM CTe6/1eM, C XenTbiMu
N 3efleHbIMW CeMeHaMu, C rnafgkuMu U MOPLLUHUCTBIMU CeMeHamu
mT. N. Kaxpgas u3 ykasaHHbIX O0COBGEHHOCTel HacnegyeTcs B npege-
nax JAaHHOro copTta. Y ropoxa 06bI4HO MPOWCXOAWUT CaMOOMbINEHNUE,
XOTSi BO3MOXHO W MepeKpecTHOe OrblieHue.

MeHgenb NpUMEHUST TMOPMA0NOTMYECKMIA METOA WMCCNefoBaHNsA —
CKpeuiMBaHMe pasnmyaroLuxcs no onpefefieHHbIM MNpPU3HaKaM poau-
TeNbCKUX (POPM — U MPOCNeAnN NPOoABIeHUe WU3y4vyaeMbiX NPU3HAKOB
B pAfdy nokoneHwid. MeHaenb LWen aHaiMTUYeCKUM MyTem: Wu3
60/1bWIOro0 MHOroo6pasns MNpPM3HAKOB PaCTEHUl OH BbIYNEHAN O4-
HY WAN HECKO/IbKO nap MPOTUBOMOMOXHbLIX APYr APYTY NpU3HaKoB



Frmépuaonornyecknii mMetof W3y4YeHUA HacnefCcTBEHHOCTU. [lepBblii  3aKOH
MeHpensa 207

N Npocnexusan nposBNeEHNE UX B
pALy cnegyowmx apyr 3a gpyrom
MOKONeHNA. XapaKTepHO uepToil
onbIToB MeHaens 6bia TOUHbIW KO-
NNYECTBEHHbIN y4eT MNPOSABAEHMUSA
M3yyaemblX TMPU3HAKOB Yy BCeX
ocobeil. 3To0 N0O3BONMIO eMY yCTa-
HOBWUTb OMpefjesieHHble KOMNYecT-
BeHHble 3aKOHOMEPHOCTM B Hac-
NefCTBEHHOCTU. AHannU3 3aKOHO-
MepHOCTeli  HacneACTBEHHOCTM
MeHgenb Hayan ¢ MoHOrnépuagHo-
ro CKpewmBaHWa — cKpelmBsa-
HUSA POAMTENbCKUX (DOPM, Hacnes-
CTBEHHO pa3fnyarowmnxca nunilb
no OfHOW nape MPM3HaKOB.

EfnHoo6pasne nepBoro roko-
neHna rubpugos* Ecnu ckpec-

TUTb pacTeHns ropoxa c XenTbiMu

N 3e/IeHbIMU CEMEHaMW, TO Y BCEX

MO/My4YeHHbIX B pe3ynbTaTe 3TOTO  T. MeHaens.

CKpeLNBaHNsA pacTeHWU MNepBOrQ  --------------

NOKONeHnsa rnépugos cemeHa 6y-

OyT XenTbiMu. MPOTUBONONOXHbBIA NPU3HAK (3e/1eHble CeMeHa) Kak 6bl
ncyesaet. B aToM npossBnsfetca ycTaHOBfeHHOe MeHAenem npasuo
eAnMHo06pasna NepBoOro NOKoneHnsa rmbpugos. Mpu3Hak XenToin okpac-
KW ceMAH Kak Obl nofaBnseT MNPoAB/AEHWE MPOTUBOMNOJNIOXHOIO MNpu-
3Haka (3eneHas OKpacka) W BCe CeMeHa y rmbpuos A, OKasbiBalOT
cA XentbiMu (efMHOOGpasHbIMK). HABNeHMe npeobnafaHuUs npusHaka
nofyynmno HasaHue [OMWHUPOBaHWA, a npeobnagalwmnii nNpu3Hak
HasblBalOT JOMWHAHTHbIM. B paccmatpuBaeMom  npumepe >kenrtas
OKpacka CemsiH [OMUHMPYET Hajd 3eneHoi. [poTMBOMONOXKHbINA,
BHELLUHE MCYe3alLWMin Npu3Hak (3eneHas oKpacka) HasblBalT pelec-
CVBHBIM.

MepBbIit 3aKoH MeHgens. B noTomcTBe OT NEPBOro MOKOMEHUS TNb-
pngos (BO BTOPOM mMoKoneHun — E2) HabnwopaeTcs pacliennieHme:
NosBAAIOTCSA pacTeHMs C Npu3Hakamu o6oux poauTenei B onpefesneH-
HbIX YMCNEHHbIX COOTHOLLEHUAX. XKeNTbIX CEMAH OKa3biBaeTca npumep-
HO B Tpu pasa 6onblue, 4em 3eneHbiX. COOTHOLUEHWE CEMSH ropoxa
C LOMWHAHTHbIMWU W peLecCMBHbIMWU MpPU3HaKaMu 6/M3KO K OTHOLUe-
Huto 3:1. B onbiTe MeHaens 6binM NOAyYeHbl CneayroLlime KOaMyecT-
BEHHble OTHOLWWEHUA: XenTbiXx — 6022, 3eneHbix —2001. AHanornyHble

* TMépuabl — OpraHu3Mbl, nosy4valolwmnecs B pesynbTaTe CKpeliMBaHWA 0CO-
6eil, pa3nnyaloLWnXCa HacneaCcTBEHHbIMU 3adyaTkKamu.

YCcnoBHO MNPUHATO 0603HayaTb pPOAUTENbCKOE MNOKONeHNEe JIaTUHCKOW O6ykK-
Boii P (nar. parertble— poauTensbCcKuii), nepBoe MoOKofeHne rmé6pungos— Pl
BTOpoe Pr (nat. (H)ale— poyepHuiid) u 1. A.
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102. Xof MOHOTMMGPUAHOrO CKpeliMBaHus.

CBeT/Nble KPYXXKW — OpraHuambl C AOMUHAHTHbIM MNPU3HAKOM, TeMHble — C peLec-
CMBHbIM MPU3HAKOM.

pe3ynbTaTbl fafiv OMbITbl MO U3YYEHUIO APYrUX nap npusHakos. Oka-
3an0Cb, NypnypHas OKpacka BeH4YMKa LBeTKa JOMWHUPYET Hap 6enoi
M BO BTOPOM MOKONIEHMM rUBPUAOB JaeT TO Xe pacwenneHue 3:1;
rnagkas opma cemMsaH 4OMUHUPYET HaZ MOPLLMHUCTON. PeLeccuBHBbIii
NpM3HaK B MNepBOM MOKOMeHUW TrubpMAOB He BbifBAAeTcA. B atom
nposBAseTCcs NepBblii 3aKOH MeHaens, noayyMBLINIA Ha3BaHME 3aKoHa
paclienneHus: ru6puabl Nnepeoro nokoneHus P\ npu ganbHeidwem pas-
MHO>KEHUM pacliennsioTca; B MX noToMmcTBe PM cHOBa nossaslTcA
0Cco6M C peLeccHBHbIMU MpU3HAKaMM, COCTaBNAlOWMe NPUMEPHO YeT-
BEPTYI0 YaCTb OT BCEro yucna noTOMKOB.

Kak 6yfyT nposiBAATHLCS NPU3HAKW B TPETbeM, YeTBepTOM U Mocie-
OYOLWMX NOKONEHMAX TMbpmaos? Ana pelweHus 3Toro sonpoca MeH-
Jenb nyTem CaMOOMbIIEHUA MOy4Yn NOTOMCTBO TPETbLEro U Nocneayto-
WMX MOKOMEHUA.

Ha pucyHke 102 BWAHO, YTO pacTeHus, obnajaBlUimne PeLecCuB-
HbIM MPW3HAKOM, Aasnee B /II0OOM 4MCAe NOKOMEHUIA He 06HapyXuBanu
pacwenneHus. B ux noTOMCTBE HUKOrAa He MOSABAANOCh pPacCTeHwuli € f0-
MWHAHTHbIM Mpu3HakoM. WHaue cebs Benu rubpugbl BTOPOro MOKO-
neHus, o6nagasline JOMWHAHTHbBIM Mpu3Hakom. Cpean HWX Npu aHa-
Nn3e NOTOMCTBA, MONYYEHHOTO0 NYTEM CaMOOMbINEHUS, O0OHaAPYXUIU
4Be rpynnbl. MepBas, cocTaBndwwas /3 oT 06LWero yncia pacTeHui
C LOMMHaHTHbIM NPW3HAKOM, Aanee He paclennsetca. B ux notom-
CTBe, B NOCNeSYHLWMX MOKONEHUAX, 0OHAPYXMNBAETCA TOMbKO AOMMU-
HaHTHbIA nNpu3Hak. WMHaye BefyT cebsa Apyrue pacTeHUs BTOPOro
MOKOMEHUS, COCTaBnAKLWMNe 2/5 OT 06WEro uyucna pacTeHuin ¢ po-
MWHAHTHbIM MPU3HAKOM. B Mx NMOTOMCTBE MPOABAAETCA pacluenneHue
B TOM >Xe coOTHOwWweHun 3:1 (3/4 LOMUHAHTHLIX, ‘/4 peLeccuBHbBIX),
Kak 1 -y rubpupos BTOPOro noKoneHus. W3ydeHwe nocnegyrowimx
MOKOMEHNI faeT CXOAHbIA pe3ynbTaT. MOTOMKM pacTeHWiA C peLeccms-
HbIM MPW3HAKOM He pacLLennsatoTcs.

Y BCeX pPacTUTE/IbHbIX U XXMBOTHbLIX OPraHM3MOB MpU MoJI0BOM pas-
MHOXEHUWN MPOUCXOANT paclienneHne B noTomcTse rmépugos. Ocobwm,
CXOfHble N0 BHEWHWM MpWU3HAKaM, MOryT 06n1ajatb pasNuyHbIMU
HacneACTBEHHbIMK CBOWCTBaMW. Hanpumep, cpeau pacTeHuWid ropoxa
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103. MoHOrnM6puaKoe cKpelmBaHMe KOUKOU KpacaBuubl.

C XXeNTbIMW CEMEHAaM¥ BO BTOPOM MOKOMEHUW TM6pMA0B OfHU 0cobM npu
camoonbineHn 06HapyXXMBaKOT B MNOTOMCTBE paclienseHue, apyrue
Xe He pacuiennstoTca. Takme ocobu, KOTopble He O6HapyXuBawT B
MOTOMCTBE PAacLLENNEHUA U COXPAHAIOT CBOU MPU3HAKW B «UYUCTOM»
BMAe, Ha3blBAOT FOMO3UIOTHLIMW MO JaHHOMY MpW3HaKy (nat. «ro-
MO» — paBHble, 0fnHaKoBble). Ocob6eii, KOTopble B MOTOMCTBE OOHa-
PYXXWBAKOT fBfieHWE pacliennieHns (T. €. ABNAOTCA MO HAcNeLCTBeH-
HbIM 3a4yaTKaM TMOPUAHBbIMU), Ha3biBAKOT reTepPo3UrOTHbIMU MO AaH-
HOMY Mpu3HaKy (NnaT. «reTepo» — pasHblil).

MpoMeXyTOoUHbIN XxapaKTep HacnefoBaHUS. B pacCMOTpPEHHbIX Bbl-
e npumepax Npasuio efuHoo6pa3vs MepBoro MoKoneHwus rubpugos
BblPaXanoCb B TOM, YTO BCe rMOpufbl BHELLIHe OblM NOXOXMN Ha 04HOro
“3 poguTenen, T. e. NPOABAANOCL AOMUHMPOBaHMEe. 3TO Habnogaetca
He Bcerga. YacTto Npu3Haky y reTepo3nroTHblX QOPM HOCAT NMPOMEXy-
TOYHbIA XapakTep, T. €. JOMUHUPOBaHNE MOXET OblTb HEMNOAHbIM. Ha
pucyHke 103 npepgctaBfieHbl pe3ysibTaTbl CKpewuBaHWA ABYX Ha-
CNeAcTBeHHbIX (DOPM pacTeHMs HouyHaa KpacaBuua. OfgHa U3 Hux 06-
nafjaeT KpacHbIMW LBeTKamu, apyras — 6ensimn. Bce rmbpuasl nepso-
ro NOKONEHUA UMEKT PO30Bble LBETKU, T. €. OHWU HOCAT NPOMEXYTOUHbIN
XapakTep.

Mpun ckpewmsBaHMM rnbpMaoB Mexay co60il BO BTOPOM MOKONEHUM
NMPOUCXOANT pacLiensieHne B OTHOLIEHUW: OLWH KPacCHbI, ABa PO30BbIX
n oamH 6enbiii (1:2:1). O4yeBUAHO, B 3TOM C/y4vyae reTepo3nroTHbIe
(rmbpungHbIe) pacTeHWs BHELUHE OT/INYAKTCS OT FOMO3WUIOTHBLIX (Kpac-
HbIX W 6enbiX).

9 1 YTto u3yuaeT reHetmka? 2. [laiiTe onpefeneHne HacneACTBEHHOCTU U WU3MEH-
ynsoctun. 3. OxapakTepusyiTe rubpuMgoN0rM4ecKnini MeTog UCCnesoBaHna N MOHO-
rmbpuaHoe ckpelmsaHue. 4. Kakoe npaBuio 1 3aKkOHOMePHOCTU CHOpMYyMpoBan
MeHfenb Ha 0CHOBE MOHOTM6PMAHOIO CKpewnBaHma? 5. UTo Takoe JOMUHAHTHbIA
NpU3HaK W peLeccuBHbIA MNpuW3HaK, roMo3WroTa M reTepo3nroTa, reHotTun wn
theHoTMN?
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54. LwuTtonornyeckne OCHOBBbI
3aKOHOMepPHOCTeN HacnefoBaHUS

MvnoTesa uucToTbl rameT. CTaTUCTUYECKUIA XapaKTep 3aKoHa
pacuienneHns. B yem npuunHa pacuiensieHna? Modemy npu rnépuau-
3auMn He BO3HMKAeT CTOWKMX rmMbpuaos, a Habnwgaetca pacuienne-
HWe B CTPOro onpefeneHHbIX YNC/EHHbIX COOTHOLWEeHUAX? [ na 06bACHe-
HUA SIBNEHMA pacwenneHns MeHgenb NpeanoXun runoTesy YUCToThl
rameT, KOTopas B Aa/bHeilllemM Moay4Yuna MOMHOE MOATBEPXAEHWE B
LUUTONOTUYECKUX WCCNEeA0BaHUSAX.

CBA3b MeXAY MOKONEHUSIMW NPU MOSI0BOM Pa3MHOXEHWMW OCYLLEeCT-
BNSETCA Yepe3 MosoBble KNeTkn (rametbl). O4YeBMAHO, ramMeTbl HecyT
mMaTepuasnbHble HacneACTBEHHble (haKTOpbl — reHbl, KOTOpPble Onpeje-
NAT pasBUTUE TOFO WAM MHOFO npu3Haka. O603Ha4YMM reH, onpege-
NAWMWIA LOMUHAHTHBIA MPU3HaK, Kakoh-nnbo 3arnaBHoil Gyksoli an-
thaBuTa (Hampumep, A), a COOTBETCTBYIOLW WA EMY PELLECCUBHbIA FeH —
mManoii 6ykBoli (COOTBETCTBEHHO a). O603HaYMM COeAMHEHME TramerT,
Hecyuinx reHsl A H a, 3HakoMm yMHOXeHusa: A'X.a—Aa. Kak BugHo,
BO3HMKalOWaa B pesynbTaTe retepo3uroTHas dopma (TA) wumeer
06a reHa, Kak [JOMWHaHTHbIA, TakK W peueccuBHblli — Aa. 'vnoTesa
YNCTOTbl rameT YTBEPXAaeT, 4TO Yy rMOPMAHON (reTepo3nroTHON)
0C06M MONOBbLIE K/IETKW YMCTbI, T. €. MMEKT N0 OAHOMY TFeHy W3 JaH-
HOM Mapbl. ITO O3HayaeT, 4To y rmbpmga Aa OyayT B paBHOM u4ucne
BO3HMKaTb rameTbl C reHOM A (4OMMWHAHTHbIA reH) u ¢ reHom a (pe-
LleCCUBHbIA reH). Kaknme >e Mexgy HUMW BO3MOXHbI COYeTaHus?
O4yeBUAHO, PAaBHOBEPOATHbLI YeTbipe KOMOMHaLMK, NMOACHSEMbIE Cneay-
tollei cxemoil (3Hayok d 03HayaeT MYXXCKMEe rameTbl, a 3HA4Y0K
9 — XEeHcKue).

9 A a
A AN Aa

a aA aa

B pesynbTaTe ueTbipex KOMO6WHauuii nonyyaTcs coveTaHus AA,
Aa, aA un aa, nHauve, AA, 2Aa n aa. lepBble TP coyeTaHnsa JafyT
0cobeil C JOMWHAHTHbIM MPU3HAKOM, YETBEPTOE — C PELECCUMBHbIM.
FMnoTesa 4YWUCTOTbI rameT Y[AOB/IETBOPUTENLHO OOBACHAET MNPUUUHY
pacwenneHus u Habnwogaemble NPU 3TOM YUCMEHHbIE COOTHOLUEHMS.
BMmecTe C TeM CTaHOBATCA ACHbI W MPUYUHLI Pa3nyng B OTHOLUEHWK
JanbHeilwero pacuienneHns ocobeil ¢ AOMUHAHTHLIMU MNpPU3HAKamMu
B TPeTbeM W MOC/efylWmnx MnokoneHnsx rubpugos. Ocobu ¢ fomu-
HaHTHbBIMW MpU3Hakamu MNo CBOel HacnefCTBEHHOW MpuUpoLe HEOLHO-
poaHbl. OfHa u3 Tpex (AA), oyeBuaHo, 6yfeT AaBaTb rameTbl TO/bKO
ofHoro copta (™) w, cnefoBaTefisbHO, NPW CaMOOMbBINIEHUU WU CKpe-
WwmBaHMM c cebe nofobHbIMKM He 6yfeT pacuiennaTbca. [Be apyrue
(Aa) pafyT rameTbl 4BYX COPTOB, B MX NOTOMCTBE ByAeT NMPoOUCX0AuTb
pacliensieHne B TeX e YUC/IEHHbIX COOTHOLLEHUAX, YTO U Y TMOPUA0B
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BTOPOro nokosneHus. Korga nonHoOro 4OMUHMPOBaHWA He HabnwfaeTcs
N rnbpuabl HOCAT MPOMEXYTOYHbIA XapaKTep, 0c06U HacneACcTBEHHOIO
coctaBa Aa OTMYAKOTCA OT FOMO3MTOTHbLIX (DOPM He TONbKO N0 Hacnes-
CTBEHHOW CTPYKTYype, HO M MO BMAWMbIM npusHakam 103

Mcxoas n3 runoTtesbl YUCTOThI FaMeT, Mbl MOXEM YI1y6uTb NOHATUS
romMO3uroThl W reTeposuroTbl. FoMo3uroTamu nNo JaHHO nape npusHa-
KOB HasblBalOT Takue 0cobu, KOTOpble 06pasyldT NMWb OfWUH COPT
rameT, U No3TOMy MpW CaMOOMbIEHUN WAW CKPEeL,MBaHUM C cebe no-
[O6HBIMM B MOTOMCTBE He JalOT paclienneHuns. [eTeposuroTbl JaloT
pasHble rameTbl (HecyliMe pasHble FeHbl JaHHOI napbl), U NO3TOMY
g MX MOTOMCTBE HabnwaaeTCa paclienneHue.

MnoTe3a YMCTOTbI raMeT yCTaHaB/IMBAET, YTO 3aKOH pacLyensieHuns
€CTb pe3y/sibTaT CAy4aliHOrO COYeTaHUS raMeT, HEeCYLMX PasHble TeHbI.
CoegnMHnNTCS Nn rameTa, Hecyllas reH A, ¢ Apyroi rameToin, HecyLlei
reH A unm e a, NPy yCA0BUN PaBHOM XU3HECMOCOBHOCTM rameT v paBs-
HOr0 WX KOMM4YecTBa, OAMHAKOBO BEPOSTHO.

Mpwn cnyyaiiHOM XxapakTepe COefMHEHUA rameT O6WMIA pe3ynbTaT
OKa3blBaeTCA 3aKOHOMEpHbIM. 34ecb BMAHA CTaTUCTU4YecKash 3aKOHO-
MepHOCTb, onpegensemas 60bWMM YMCIOM PaBHOBEPOSATHBLIX BCTpeY
ramet. K 4ucny craTMCTMYECKUX 3aKOHOMEPHOCTEN, OnpefenseMblx

104. LnTonornyeckme OCHOBbI MOHOTMOGPUMAHOIO pacliensieHns.

XpoMOCOMBbI, Hecywue reH [AOMUHAHTHOrO Mpu3Haka, KpacHble, peLeccMBHOro —
CnHue.
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paBHON BEPOATHOCTbIO BCTPEYM PasHbIX rameT, OTHOCUTCA PaccMoT-
PEHHbIi paHee 3aKOH pacuienneHus (nepsblii 3akoH MeHpgens). U3
CKa3aHHOro CTAHOBUTCA MOHATHO, YTO MPU MOHOTMOPUAHOM CKpeLu-
BaHMM OTHOWeHWe 3:1 (B cnyvyae MOJIHOMO LOMWHWUPOBaHUA) UM
1:2:1 (Npu HermosHOM [AOMWHWPOBAHWW) CneayeT paccMaTpuBath
KaK 3aKOHOMEpPHOCTb, OCHOBAHHYIO Ha CTaTUCTUYECKUX HABJIEHUAX.

LinTonornyeckme OCHOBbI 3aKOHOMEPHOCTEN HacniefoBaHus. B To
Bpems, Korga MeHgenb chopmynivpoBan runoTesy 4MCTOTbl ramer,
elle HMYero He 661710 M3BECTHO O MUTO3e, O Pa3BUTUW rameT, O Melio3e.
B HacToAWee Bpemsa 6narogaps ycnexam LUTOMOMMM 3aKOHbI MeHaens
Monyynin TBepAyl UWUTOMOrUYeckyto 6asy.

Kaxgablii BUL pacTeHUin W XMBOTHbIX 06najaet onpegeneHHbIM
yucnom Xxpomocom (c. 184). B comaTumyeckuMx KreTkax BCE XPOMOCO-
Mbl MapHble (3a WCK/IOYeHWEM MOJIOBbIX).

JonyctuMm gng MpoCTOThl, YTO Y W3y4yaemMoro Hamu opraHusma
MMeeTCcd BCero ofHa napa xpomocom 104 |, a reHbl —3TO y4acTKu
XpomocoMm. [lapHble TeHbl pPacnosfioXeHbl B TFOMOAOTUYHBLIX XPOMO-
comax. JIerko MOHATb, YTO NpU Melio3e WU3 KaXKAol napbl FOMOMOrnY-
HbIX XPOMOCOM B rametax OKaXeTcsa Mo OAHOW, a cnefoBaTentHo,
“ N0 OAHOMY FeHy M3 KaXAoi napbl. Mpu 06pasoBaHUK AUNAOMAHOTO
Habopa XpPOMOCOM B 3MroTe BOCCTAHOBWUTCA MapHOCTb XPOMOCOM W
NOKaNN30BaHHbIX B HUX FeHoB. Ecin ucxodHble poauTensckue hopmol
Obl/I TOMO3UTOTHBIMU U OfHA W3 HWUX 06najana XpomMocoMamu, Hecy-
WMMM OOMWHAHTHbIE TeHbl, a fpyras — peLeccusBHble, TO, MOHATHO,
rmoépug nepBoro nokoneHus 6yfer reTepo3UroTHbIM. Mpu co3peBaHnu
MOMOBbIX KNETOK Yy TeTepo3nroT B MNpoLecce Meio3a FOMOJSIOTUYHbIE
XPOMOCOMbI OKaXyTCH B pasHbIX ramerax W, cfiefoBaTefibHO, B rame-
Tax 6yfeT no OAHOMY reHy U3 KaXAoW napsbl.

Kak Bbl 3HaeTe, B [janbHeilluem B Mpouecce pa3BUTUS OpraHus-
Ma npu JefieHuy KNeTKU MPOUCXOAWUT YABOeHMe XpomocoMm (c. 181).
Evy npegwectsyeT yasoeHue monekyn AHK, a 3HauuMT, U reHos.

AnnenbHble reHbl. PacCMOTPeHHbIi MaTepuan 0 3aKOHOMEPHOCTAX
HacnefoBaHWA NpU MOHOTMOPUAHOM CKpELLMBAHUMW MO3BONAET CHOPMY-
NMPOBAaTb HEKOTOPbIE OCHOBHbIE MOHATUA, HEOO6XOAUMbIE AN AalbHEN-
LLIero U3y4eHns reHeTukn. Ha npumMepe HacnefoBaHUsA y ropoxa, Hou-
HOI KpacaBuLbl WU ApYrmx 06b-EKTOB BUAHO, YTO FeHbl, ONpeaensioLue
pa3BMTMEe B3aMMOMUCK/IOYAIOLWMX NPU3HAKOB, COCTABAAIOT napbl. Taku-
MW napaMmu ABASKOTCA, HANPUMEP, TEH XXENTOW W reH 3e/1eHOl OKpacku
CeMfiH ropoxa, reH 6enoi,u TreH KpacHOW OKpPacKu LBeTKa HOYHOM
Kpacasuubl™ U T. N. MapHble reHbl HasbiBalT annenbHbiMu. Cnefosa-
Te/IbHO, TEHbl XXENTOW W 3eMeHON OKpackuM CemsH ropoxa — 3aTo afn-
NenbHble reHbl (annenu). ANnenbHble TeHbl pacrnonarakTcd B romo-
NOTUYHBIX, T. €. MapHbIX, XpOMOCOMax, BCMeACTBME 4Yero npu Meiose
OHW OKasblBalOTCA B pa3HbIX ramerax.

9 1 KakoBbl LMTONOrMYECKME OCHOBbI eANHO06pasnsa NpuU3HaKoB MepBOro Nnokone-
HUA rnbpnaos? 2. KakoBbl LWTONOrMYECKME OCHOBbI pacllenieHns nNpu3Hakos BO
BTOPOM NOKO/eHMN? 3. Y KPYNHOro poratoro ckoTa reH 6e3poroctu (KOMonocTu)
LOMWHUPYeT Haf reHom poratocTu. Kakoro pesynbtata MOXHO 0XWAaTb OT
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CKpeLBaHMs reTepo3nroTHOro 6bika ¢ reTepo3uroTHbIMU KOMOJIbIMU KOpOBamu?
C rOMO3WUTOTHbIMW KOMO/bIMW KOpOBaMWU? MOXET /i OT poratbiX KOPOBbl W
6blka pOANTLCA KOMOMbIA TeneHok? 4. B uem 3aknoyaeTcs LUTONOrMYeckas
OCHOBa 4YMCTOTbl rameT? 5. Kakue reHbl HasblBalOT annefbHbIMU? 6. O6bACHUTE
NOHATUA «TOMO3UTOTa» U «reTepo3nroTar.

55. [AurnbpungHoe cKpelymBaHUe.
BTtopowi 3akoH MeHpgens

MoOHOrM6puaHOe CKpewnBaHMe NIerko MOXeT ObiTb MPOBELEHO B
onbiTe. OfHAKO B NMPUPOAHbIX YCNOBUAX CKpeluBaHUe 06bIYHO Npouc-
XOANT MeXay 0co6saMu, pasnnyarowumMmmca no MHOrMM npusHakam. Ka-
KOBbl e B 3TUX 60/iee CNOXHbLIX Cny4yasX 3aKOHOMEpPHOCTWU Hacne-
fJoBaHMA? YTOObI OTBETUTL Ha 3TOT BOMPOC, PaCCMOTPUM AUrnbpuaHoe
CKpeLlinBaHue, T. e. CKpeLLnBaHne poanTeNibCKUX (hOpM, pasfinyaroLLnx-
cA Mo ABYM napam npu3HakoB. B kayecTBe npumepa obpaTumcs
BHOBb K pasHbIM ropoxam, W3y4yeHHbIM MeHgenem. Pe3ynbTathl
OnbiTa MOKa3aHbl Ha pucyHke 105

McxogHbiMU hopmamm 418 CKpeLMBaHUs B3ATbl, C OAHOW CTOPOHbI,
rOpPoOX C XeNTbiIMW W rNagKUMK CeMeHaMu, C ApPYroi — ropox c 3ene-
HbIMU 1 MOPLMHUCTBIMUK. py TakKOM CKpelnBaHUWU Mbl UMeeM [efio ¢
pasHbIMW napaMmu annesnbHbIX reHos. OfHa Takas napa BK/IHOYAET reHbl
OKpacCKu CeMsiH; BTOpas — reHbl ()OpMbl CEMSH.

AABB aabb

O

rameTbl AB ab XenTas - 3eneHas

OHpacHa ceMsiH(A-a);

'O ® AaBb rnagHas - MopLMHUCTas
] " ¢hopma cemsiH (B-b)

amertbl -
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Ab aB ab
AABb AaBB AaBb
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AABb AAbb AaBb Aabb
~0O00®
AaBB AaBb aaBB aaBb
=0000O0
AaBb Aabb aaBb aabb

"O©o0 ©

105. AurnbpugHoe cKpelivMBaHve ropoxa.
VicxoaHble poauTenbckme (OpMbl pasnmyaloTcs No ABYM napam anfenei.
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Ecnu gna ckpewmBaHusa B3ATbl TOMO3WUIOTHbIE (DOPMbI, TO BCE MO-
TOMCTBO B MEpPBOM MOKOMeHMM rnbpnuaos 6yaeT 061a4aTb XeNTbiMU
rnafkumu ceMeHamm — NposBUTCA NpaBuo eguHoobpasua. Cnegosa-
Te/IbHO, B MEPBON Mape reHoB JOMWHAHTHOW OKAaXeTCa Xenrtas okpac-
Ka, peueccumBHoin — 3eneHas (A—o). Bo BTOpoli nape reHoB (060-
3HauMM ux B—b) rnagkas ¢dopma cemMAH LOMUHUPYET Haj MOPLLK-
HWUCTOW. Mpn camoonbiNeHNN UAW CKpeLiMBaHUW Mexay coboi rnépu-
[O0B MepBOro MOKO/JEHWA B MX MOTOMCTBE MPOM30MAAeT pacLienneHue.
Mo heHoTMNY NonyyaTcs YeTbipe rpynnbl 0COOe B pasMUHbIX YUCNEH-
HbIX OTHOLWIEHUAX: Ha 9 o0cobeii C XeNTbIMU T[NAAKUMU CeMeHaMmm
(AB) 6yayt npuxoAutbcs 3 C XKENTbIMU MOPLMHUCTBIMU  (Ab),
3 ¢ 3eneHbIMK rnagkumu (aB) u 1. c 3eneHbIMU MOPLWMHUCTBIMU (ab).
B kpaTkOM Buie 3TO paclienneHne MOXHO MpPeacTaBuUTb (DOPMYIONA:

9AB :3Ab :3aB : lab-

PaccmoTpum 60nee nofgpo6HO XOf CKpewuBaHUA W paclienieHuns
105 .Monb3yacb NPUHATLIMKM CUMBOJIAMU, TEHOTUMbLI UCXOAHbLIX FOMO-
3UFOTHBIX POAMTENbCKMX (opm cnegyeT 0603HauMTb kKak AABB u
aabb. Bbl 3HaeTe, yTo 06pasylouimecs B NpoLecce Meiio3a MOMoBble
KMEeTKM HecyT Mo OfHOMY FeHy OT KaXAoW napbl annenei, T. €. 'y O4HON
poauTenbCKoi ¢opmbl 6yayT rameTel AB, a y BTOpoii —ab. B pe-
3yfbTate OMNOLOTBOPEHUA MONYy4YUTCA TnMbpmg C reHotunom AaBb.
3T0T rnbpupg reTepo3nroTeH Mo ABYM napaM annenei, HO Tak Kak y
Hero NPUCYTCTBYIOT TeHbl J1 U B, TO N0 (DEHOTUMY OH CXOLEH C OAHUM
n3 poguTeneil. PesynbTaTbl paclienneHns BO BTOPOM MOKOMEHUN MOX-
HO npefjckasaTb, ecin 3HaTb, Kakue rameTbl MOy4alTca y reteposu-
FOTHbIX MO ABYM Mpu3Hakam rnmépuaos NepsBoro rnokoneHms. Tak Kak
B rameTe W3 KaXAoW napbl anjeneid MOXeT MPUCYTCTBOBAaTb TO/bKO
OOWH reH (runorvesa YMCTOTHI rameT), TO, OYEBUAHO, Yy TeTepo3nUroT
no ABYM Mpu3HakaM [OMXHbI ObiTb YeTbipe copTa rameT, & WMEHHO:
AB, Ab, aB, ab. BcTpeuya mexay nwbbiMy ABYMS M3 3TUX FameT,
npuHagnexawmux pasnmyHbIM  poauTensam, OAWHaKOBO BEPOATHaA.
M3 dYeTbipex NO ABa MOXeT O6blTb 16 pasfnyHbIX KOMOMHALWIA.
Bce oHu npefcTasfieHbl Ha Tabnuue, rae BbiNMUCaHbl Takxe Bce 16
obpasyrowmnxca npu 3ToM reHotunoB. Bo Bcex 16 kBagparax Ha-
prcoBaHbl (EHOTUMbI COOTBETCTBYHOLWMX OCO6eli. Jlerko nogcuuTatb
OKOHYaTeNbHbIA pe3ynbTaT pacwienneHns P2 KoTopbli npusegeH
BbiLLe.

Korpa ckpewunBaloTCq OpraHuM3mbl, pasnuyalowmecs no LBYM Wu
HECKONbKMM [AOMWHAHTHbLIM MpU3HaKam, YUCNo BO3HMKAIOLMX BO BTO-
pOM NOKONeHWW ruopuaos P2 pasnnyHbiX TEHOTUMNOB 3HAYMTENLHO
6osbLue, Yem Yncno pasHbix eHoTmnos. Kak 6bin10 nokasaHo, paclyen-
NeHne npu aurubpuaHoOM CKpeLiMBaHUM [aeT 4YeTblpe pasHbiX (eHo-
Tvna. BOMbLWMWHCTBO UX ClaraeTca M3 HECKONbKUX reHotunos. Cpean
pacTeHuii ropoxa, 061afaloLlLinX XeNTblIMU TNafKUMU CEMEHaMM, Kak
Obl CKpbIBAIOTCA YeTblpe pasHblX FEHOTWUMA, & WMEHHO: TrOMO3UroThl
(AABB), reTepo3uroTbl No nNpusHaky okpacku cemsH (AaBB), rete-
po3uroTbl No npusHaky (opmbl cemsaH (AABb) u©, HakoHel, rete-
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106. AnrnbpugHoe cKpelwmnBaHWe MOPCKUX CBUHOK.

CkpewmBaHne un xopn pacwenneHms (9:3:3:1) gByx nopos MOPCKUX CBUHOK, pas-
nnyalwmMxca No AByM napam anfnefneil — oKpacke W xapakTepy LepcTu.

po3uroTbl Mo obemm napam annenein .{AaBb). Takum o6pa3om, 3ToOT
(heHOTWN BKAKOYAET YeTbipe pasHbIX FeHoTuna. PacTeHus C XenTbiMu
MOPLLUHUCTLIMWN CEMEHAMM NpeCcTaB/eHbl 4BYMS reHOTUnamMmm — romo-
surotamm AAbb 1 reteposurotamu Aabb. [1Ba reHotuna BKAKYalT
(heHOTUN C 3eNeHbIMU TNAAKUMKN CEMeHamu, a UMeHHOo: aaBB u aaBb.
PeueccnBHble (hOPMbl C MOPLLMHUCTBIMU 3e/IEHbIMU CEMEHAMM BCerja
rOMO3UTrOTHbI W MPeACTaB/eHbl OAHWM TEeHOTUMOM aabb. Takum 06-
pasoM, YWCNO Pa3/IMyHbIX TFEHPTMNOB BO BTOPOM MOKONEHWW Tnbpu-
[oB P2 0KasblBaeTCH PaBHbIM [AEBATHU.

PaccMOTpeHHble KOMYECTBEHHbIE OTHOLIEHUS MEXAY 4YMCIOM pas-
JIMYHbIX (PEHOTUMOB U FEHOTMNOB B P2 npu AnrnbprgHOM CKpeLwnBaHum
crnpaBef/MBblI ANS annieneid ¢ MoJHbIM AOMUHMPOBaHMEM. pu npome-
XKYTOUHOM XapaKTepe HacnefoBaHWs 4YUCIO0 (PEHOTMNUYECKU pasfiny-
HbIX (hopm 6ypaeT 6onblwe. Ecnn no o6oum npusHakam AOMUHUPOBaHUE
HernosiHoe, TO KOJIMYECTBO (PEHOTUMUYECKM PA3/INUHBIX TPYMNMN paBHAeT-
CS YMCNY TEHOTMMUYECKU PasIMyHbIX Tpynm.

AnrnbpnaHoe CKpelwjMBaHMe MOXHO PacCMOTPeTb M Ha MNpumepe
XMBOTHbIX. Ha pucyHke 106 un306paxeHO ANrnbpuaHOE CKpellnBa-
HWe ABYX MOPOA MOPCKMX CBUHOK — YepHbIX FNafKuX ¢ 6enbiMn MOXHa-
ToiIMU. B fgaHHOM cfiyvae 4YepHas OKpacka AOMUHUpYeT Hapg 6enoi,
MOXHaTas LWepCcTb — Haf rnagkoin. M3 pucyHka 6e3 ganbHerwmnx
MOsSICHEHN siceH xop pacuienneHus (9:3:3:1).

BTopoii 3akoH MeHgens. ConocTaBMM pe3ynbTatbl AUTMG6PUAHONO U
MOHOTMOPUAHOI0 CKpewmBaHwii. Ecnn yuuTbiBaTh pesynbTaTbl pac-
LWEeNeHNIA MO KaXX40l nape reHoB B OTAENbHOCTM, TO NErKO BUAETb, YTO
COOTHOLUEHWE, XapaKTepHOe A4/ MOHOTMOPMAHOr0 CKpeliMBaHus, Co-
xpaHseTcs. Mpu gurnbpmugHom pacuienneHmm y ropoxa (c. 211) oTHo-
LIEHWe Yucna XentbiXx cemaH (A) K 3eneHbiM (@) paBHAeTca 12:4
(3:1). To e KacaeTca M OTHOLEHUA rnagkux cemaH (B) k mopyu-
HucteiM (b). Takum obpasom, AurnbpuHoe pacliensieHve npepcras-
naet coboii Mo CcyulecTBy f[Ba HE3aBUCMMO WAYLIMX MOHOrMbpua-
HbIX, KOTOpblE KaK Obl HakiagblBalTCA APYr Ha fgpyra. 370 MOXeT
OblTb BbIpaXXeHO anrebpanyecky Kak Ksagpar ABydneHa (3+1)2=
=32+2-3+12, wa, 4to TO Xe camoe, 9+3+3+1. Mbl no-
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[OW/N, Takum 06pas3om, K (hOPMY/IMPOBKEe BTOPOro O4YeHb BaXKHOIO
3aKOHa, YCTaHOBMEHHOTro MeHjeneM, KOTOpbli Ha3biBalOT 3aKOHOM
HE3aBWCMMOTO pacnpefeneHus reHoB. OH T[NacUT: paclienseHue no
Ka>K/10i1 nape NpU3HAKOB WAET HE3aBUCKUMO OT APYriX nap NpuU3HaKoB.

1. Kakue npaBuna UM 3aKOHOMEPHOCTW MNPOABAATCA NpPU  LUTMOPUAHOM
cKpewmBaHmmn? 2. Kak gopmynupyetca BTopoi 3akoH MeHgens? 3. 3anuwuTe
cXeMy AUTNOGPMAHOD CKPeLLMBaHUA, BbIMULINTE U3 Hee BCE FeHOTUMbl, KOTOpble
NoSBAAOTCA BO BTOPOM MOKONEHWU.

56. LluTonorv4yeckme OCHOBbI AUTMGPUAHOIO
CKpeLvBaHns

Kak cBA3aTb 3aKOHOMEPHOCTW [AUFMOPUAHOIO CKpPewWwuBaHUs C
TEMW Mpoueccamu, KOTOpPble COBepLUAOTCS B MOMOBbIX K/ETKax Mpu
MX CO3PEBaHWM W ONNOLOTBOPEHUN? DTW OTHOLUEHUS MOSACHAKTCA Ha
cxeme [KO7 . OunnougHbld  Habop  XpOMOCOM  NpegcTaBieH
3[eCb ABYMS TOMO/IOTMYHBIMK MapaMun. B napHbIX XpomMocomax pacrno-
NOXEHbI anefbHble reHbl. B NanoykoBUAHbLIX XPOMOCOMax — reHbl A 1
a, B cthepmnyecknx Xpomocomax — reHbl B n b. B pesynbTate Meiosa
M3 KaXf[ol romMonorMyHoil mapbl XpOMOCOM B rameTax ocTaetcs Mo
ofHon (cm. cxemy). B pe3ynbTaTe OMOLOTBOPEHUSA B reTepo3uroTe
no AByM npusHakam AaBb B KaXzoi nape XpomMocoMm 6yayT pasHble

107. LiMTONOrMYeckme OCHOBblI AUIMGPUAHOTO CKpeLyMBaHUs.
XPOMOCOMbI, Hecyline AOMMUHAHTHbIE TeHbl, KpacHble; peLiecCUBHble — CUHME.
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reHbl 04HOM napbl annenein (Ha cxeme KpacHas u cuHas). Mpu meiiose
y rmépuga nepsoro nokoneHus P\ B pasHOM KonmyecTBe 06pasyroTcs
YyeTblpe copTa ramet. 3TO 3aBMCWUT OT TOro, YTO B3aMMHOe pacno-
NOXEHWe XPOMOCOM BO BPEMS KOHbBHOTauMyW HOCUT  CAYYaiHbIRA
xapakrep.

Ecnn, HanpumMep, K 04HOMY MOMIKOCY OTXOANT «CUHASR» Man0YKOBUS-
Has XpoMocoma, TO M3 APYroi napsl C OANHAKOBOW J0Nei BepOATHOCTU
MOXET OTONTM TOXEe «CUHAS» WN «KpacHas». B pe3ynbrate onnoaoT-
BOpPEHUA W pa3BMTWUA BTOPOro MNOKOJeHWUs rnépugos P2 oanHakoBo
BEpPOATHO o6pa3oBaHMe 16 kaTeropuidi 3uror.

Monb3ysacb 3akoHamu MeHfgens, MOXHO pasobpatbca u B 6onee
CNOXHBIX Clyyasax pacwenneHns — ang rmbpuaos, pasnuyaromuxcs
no Tpem, YeTblpeM U GoNblUeMYy 4Yucny nap NPU3HaKoB.

B ocHoBe Bcerga 6yger fiexaTb MOHOTM6pMAHOE pacliensieHne B
OTHOWeHMM 3:1 (Mpu HaAMuMM OOMWHWUPOBaAHWA). Ona Aurnépuaos
aTo 6yger (3:1)2 gna Tpurubpugos— (3:1)3, Ana n-i crTeneHu
ruépugHocTn— (3:1)". Ans Tpurnbpugos, rae pasnnyus mMexagy po-
OUTeNbCKUMU (hOpMamMy CBOAATCA K TPEM FeHam pasHbiX annenein (Ha-
30BeM ux ycioBHo ABC u abc, reHoTunuueckas opmyna Tpuretepo-
3UroTbl NEPBOro nokoneHus 6yget AaBbCc. PekomeHayeMm, ucxoas u3
npasufia YNCTOTbI FamMeT, CAMOCTOATE/IbHO NpPeACcTaBUTb KapTUHY pac-
LwenaeHnsa TpuretTeposnrotel B P2

1 KakoBbl UWTONOrMYECKME OCHOBbI efAnHOO06pasnsa rubpuaos Mepsoro no-
KONeHWs W pacliennieHns NpU3HaKos BO BTOPOM MOKOMIEHUN MPU JUTMOPULHOUM
cKpewmBaHun? 2 Y TomaToB Kpyrnas qopma nnogos (A) AOMUHUPYeT Hapg
rpywesmngHoin (@), kpacHas okpacka nnogos (B) — Hap xentoii (b). Monb3ysck
reHeTMYeCKUMN (OpMynamu, HanMLLNTE XOA CNeAYyLNX CKPeLBaHNiA: pacTeHne
C KpPacHbIMW OKPYI/IbIMU MI04AMU CKPEeLLeHO C pacTeHneM, obnafaloLlum rpyluie-
BUAHBLIMU XXeNTbiMU nofaMu. B noToMCTBe BCe pacTeHWUs fJann KpacHble OKpyr-
nble nnoabl. KakoBbl reHoTUNbl poauTeneid? Mmbpmpos? Hanuwwnte hopmynbl.
3. ®eHOTUMbI poauTenei Kak B NpefblAyLieM OnbiTe, HO pe3ynbTaT MHOW. Cpefm
rmopunos 25% pacTeHuii [ar0T KpacHble OKpyrable nnofabl, 25% — KpacHble
rpylesmnaHble nnogasl, 25% — XenTble OKpyrble naoasbl, 25% — >entole rpyuie-
BUAHble NioAbl (0THoweHue 1:1:1:1). KakoBbl reHOTUMbI poauTeneid n rnépuaos?
4. ®eHOTUMbI poAuTeNeld Te e, HO pe3ynbTaT paclienseHus MHOA. B motomcTee
50% pacTeHWIl falOT KpacHble OKpYrable nnoabl M 50% — KpacHble rpyLeBuHble
nnofbl. KakoBbl reHOTWNbl poanTenein? KakoBbl reHoTWnbl rmbpugos?

57. fBneHue cuenneHHoOro HacnefoBaHUA
N reHeTukKa sona

CuenneHHoe HacnefoBaHue. HesaBUCUMOe pacnpefeneHue reHoB
(BTOpOIA 3aKOH MeHAens) OCHOBAaHO Ha TOM, YTO FeHbl, OTHOCALLMECSH
K pasHbIM anfensiM, pasMelleHbl B pasHbiX Mapax TFOMOOrUYHbIX
XpomMocom. EcTecTBEHHO BO3HMKAeT BOMPOC: a KakK Xe 6yaeT mpoucxo-
AWNTb pacnpefefieHne pasHbiX (HeannenbHbIX) FEHOB B PS4y MOKOfe-
HWiA, eCN OHW NeXxaT B OAHON 1 TOM e nape xpomocom? Takoe sBfe-
HWe AO/HKHO UMETb MeCTO, OO YMNCNO FeHOB BO MHOIO pa3 NPeBOCXOANUT
yncno xpomocoMm. OYeBMAHO, K FeHaMm, HaxogAWwmMMcs B OfHOW XpPOMO-
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Cepoe Teno,
Cepoe Teno, TemHOe Teno, pyauMMeH- TemHoe Teno,

HOpMarsbHble pyguMeHTap-  TapHble HOpMalsibHble
KpblnbAa Hble Kpblaibs Kpbinba Kpblnba
Camka ABe nocnegHne opMbl-pe3ynbTaT nepekomMb6uMHauum nNpus-

Ha KOB pPOAUTENBLCKUX (HOPM BCNEACTBME MepeKpecTKa XPOMOCOM

108. Pa3Hble HacneacTBeHHble (HOPMbl MyXU APO30(UIbI.

COMe, 3aKOH He3aBMCMMOrO pacnpegeneHus (BTOpoW 3akoH MeHgens)
He nNpuMeHUM. OH orpaHuyeH NULb TeMU CNyYasaMu, KOrja reHbl pas-
HbIX anfneneil HaxoAATCA B Pas/IMYHbIX XPOMOCOMaXx.

3aKOHOMEPHOCTb HacnefoBaHWA MPU HAXOXAEHUU TEHOB B OfHOM
XpoMocoMe 6blna TuiaTenbHO M3y4yeHa T. MopraHomM MW ero LIKOMOW.
OCHOBHbIM 06BLEKTOM WCCMEeA0BaHUA CnyxXmuna Hebonbwas niogoBas
Mywka gposoduna 108 . OTO HACEKOMOE MCKIKUYUTENbHO yA06-
HO 415 TeHeTMyeckoW paboTbl. MyllKa Nnerko pasBoguTca B nabopa-
TOPHbIX YC/IOBUAX, NN0A0BMUTA, Kaxable 10— 15 AHeil Npu ONTUManbHO
ANna Hee TemnepaType 25—26°C paeT HOBOe MOKoneHue, ob6napja-
€T MHOFOYMC/IEHHbIMU N Pa3HOOOpPa3HbIMN HACNeACTBEHHLIMU MPU3HA-
KaMu, WMeeT HebOo/bloe 4YUCI0 XPOMOCOM (B AWMIOMAHOM Habo-
pe—8).

OnbITbl NOKa3anm, YTo reHbl, TOKaAM30BaHHbIE B O4HO XPOMOCOME,
0Ka3blBalTCA CLEMNeHHbIMW, T. €. HacneayrTcs MPEeUMYLEeCTBEHHO
BMecCTe, He 06Hapy>XnBas He3aBUCUMOTO pacnpegeneHms. PaccmoTpum
KOHKpeTHbIA npumep. Ecnm ckpecTuTb Apo30(hMny C CepbiM TeoM
M HOPMa/bHbIMU KPbIJbAMU C MYLUKOM, ob6nagatouieii TeMHON okpac-
KOl Tena u 3a4aTOYHbIMW KPbINbSMU, TO B MEPBOM MOKOMEHWUM TUGPU-
[l0B BCE MYLUKK 6YAyT CepbIMU, C HOPMaSIbHbIMU KPbIIbIMU. DTO reTe-
po3uroTa Mo AByM napam annesneii (cepoe Tefio — TEMHOE Teslo U Hop-
Ma/ibHble KpblNbA — 3a4aTO4YHble KpblfibsA). MpoBegeM cKpeluBaHue.
CKpectum camoK 3TUX [WUTeTEPO3UTOTHbIX MyX (Cepoe Teno U Hop-
Ma/ibHble KpblibsA) € camuamu, 06n1afalolWMMN peLecCUBHbBIMKU MpU-
3HaKaMy — TEMHbIM Te/IOM W 3a4aTo4YHbIMK KpbinbsMu. Kcxogs w3
BTOPOro 3akoHa MeH/ens, MOXHO 6b1/10 6bl OXXMAAaTb NOJYyUYeHUs B MO-
TOMCTBE MyX 4eTblpex ¢eHoTMnoB: 25% cepblX, C HOPMasbHbLIMU
KpblnbaMn; 25% cepbix, C 3a4aTOUYHBIMU KPpblIbAMU; 25% TeMHbIX, C
HOPMaSIbHbIMU KPbINbAMU; 25% TeMHbIX, C 3a4aTOYHbIMU KPbIbAMMU.

Ha camom fene B OnbiTe MyX C UCXO4HOW KOMOGUHaLMen Npu3HaKoB
(cepoe Teno — HopManbHble Kpblibf, TEMHOE TeN0 — 3a4aTOUHbIE
Kpbl/ibs1) OKa3blBAaeTCH 3HauuTeNbHO 6onblie (B JAHHOM OMbITE MO
41,5%), yeMm MyX C NnepeKOMO6UHUPOBaAHHLIMW MpPU3HaKamMmu (cepoe Te-
10— 3a4aTO4YHble KPblIbS U TEMHOE TeN0 — HOpPMasibHble KPblbs).
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109. Cxema nepekpecta XpOMOCOM. 110. XpOMOCOMHbIE KOMIMJIEKCblI CaMKMU
ABa reHa, pacnosioXXeHHbIX B OAHOW 1 camua Apo30dunbI.

XpomMocome (CBeT/ible KPY>XXKM B KpacHO

XpomMmocomMe), B pesyfnbTate nepekpecrta

OKa3blBalOTCA B pPasHbIX [OMOJIOTMYHbIX

XpomMocomax.

Mx 6ypet Bcero no 8,5% kaxgoro Tuna L | Ha atom npumepe
BWAHO, YTO reHbl, 06YCNIOBUBLLINE MPU3HAKWN CEPOe TeSI0 — HOpPMalbHble
Kpbifib U TEMHOE Tefio — 3a4yaTO4YHble KpPbIfbfA, HacnefytTca Mpe-
MMYLLECTBEHHO BMECTE, WX, WHAye roBOps, OKa3biBalOTCA CLEMEH-
HbIMWU MeXAy co60li. 3TO cuenneHne aBNAeTCA CNeLCTBMEM NOKanu3a-
UMW TeHOB B OAHOW W TOli e xpomocome. [103ToMy npu Mmeinose 3Tu
reHbl He pacxofATcsd, a HacnefylTcAa BMecTe. HABNEHWe CLENnNeHus
FeHOB, TOKaNN30BaHHbIX B OfHOV XpOMOCOME, U3BECTHO NOJ HAa3BaHNEM
3aKoHa MopraHa.

MMoueMy Xe BCe-Taku cpefu rmbpuaoB BTOPOro MOKONEHWSA MOAB-
naeTcs HebonblWwoe Yncno ocobein ¢ nepekombuHaynen PoOANTENbCKUX
npu3HakoB? Moyemy cuenieHne reHoB He ABSeTCA abCoNoTHbIM? Uc-
Cnef0BaHMA MoKasanu, YTo 3Ta NepekoMbuHauMsa reHoB 06ycroB/ieHa
TEM, YTO B NpoLecce Menosa NPUM KOHbIOTaLMM FOMOJSIOTUYHBIX XPO-
mMocoMm (c. 188) oOHM wuHOrga O0O6MEHMBAKTCA CBOMMW Yy4yacTKamuy,
WNKW, WHaye TrOBOPS, MeXAy HUMW NpPoMCXoAuT nepekpect 1109
£AICHO, YTO MpWU 3TOM TEHbl, HAXOAMBLUMECH MNEpPBOHAYa/ibHO B OAHOWA
M3 ABYX FOMOJIOFMYHbLIX XPOMOCOM, OKaXYTCA B PasHbIX rOMOMOrmy-
HbIX XpOMOcoMax. Mexay HUMKU npoun3oiigeT nepekombuHayms. YacTo-
Ta NepekpecTa Ans pasHbIX FeHOB 0Ka3blBAETCA Pa3/IMYHON. ITO 3aBu-
CUT OT paccTofAHUA Mexny Humu. Yem 6ivdKe B XpOMOCOME pacno-
NIOXEHbl TeHbl, TEM peXe OHW pasfenaTcs npu nepekpecte. 370
NMPOUCXOAUT MNOTOMY, YTO XPOMOCOMbI OBMEHMBAKOTCA pPasNYHbIMU
yyacTKaMu, U 6/IU3KO PacrofioXEeHHbIE TeHbl UMEKT 60/blle BEepoAT-
HOCTU 0Kas3aTbCHA BMecTe. Mcxoaa M3 3TOM 3aKOHOMEPHOCTU yAanoch
ONA XOPOLWO MW3YyYeHHbIX B TEHETWYECKOM OTHOLLUEHWW OPraHu3moB
MOCTPOUTL FeHeTUYecKue KapTbl XPOMOCOM, Ha KOTOPbIX HaHeceHo
OTHOCUTE/NIbHOE PacCTOAHME MeXAy reHamu.

buvonornyeckoe 3HauyeHwe mMepekpecTa XPOMOCOM OYEHb BE/NKO.
bnarogapa emy co3galTCA HOBble HAcneACTBEHHble KOMOMHauUW re-
HOB, MOBbILLIAETCA Hac/e[CTBEHHAA U3MEHYMBOCTb, KOTOpas nocrasns-
eT Mmartepuan ANs ecTeCTBEHHOro otb6opa.

eHeTMKa nosia. XOpoLwo M3BECTHO, YTO Yy pasfe/sibHOMNoNbIX opra-
HU3MOB (B TOM 4uUC/le M Yy Ye/l0BEKA) COOTHOLUEHWe MO0S0B O0ObIYHO
coctaBngeTt 1:1. Kakue npuyuHbl onpegendr0T non pasBuBaloLLerocs
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opraHusma? Bonpoc 3TOT M3faBHa WHTEpPECoBan Yer0BeYeCTBO BBUAY
ero 60/1bLIOro TEOPETNYECKOr0 U NMPaKTUYECKOT0 3Ha4YeHNs. XPOMOCOM-
Hbll Habop camuUOB U CaMOK Yy 60MbLIMHCTBA pa3fesbHOMOMbIX Op-
raHM3MOB HEOAMHAKOB. [MO3HAKOMUMCH C 3TUMU Pa3NNYUAMU Ha Mpu-
Mepe Habopa xpomocom Yy gposogunsl 110 . Mo Tpem napam Xpo-
MOCOM CaMLbl ¥ CAMKMW He OTnvyaroTCsa ApYr oT gpyra. Ho B oTHOLWe-
HUM OLHOM Mapbl MMEKTCA CYLLeCTBEHHblE pasinuus. Y caMku fBe
OfiNHAKOBbIE (MapHble) NasoYKOBUAHbLIE XPOMOCOMbI; Y camMua TO/b-
KO OfjHa Takas XpomocoMa, mapy KOTOpoi cocTaBnseT ocobas, ABY-
nneyas xpomocoma. Te XPOMOCOMbI, B OTHOLIEHUM KOTOPbIX MeXnay
caMmuaMy 1 caMKaMu HeT pasnunyunii, HasblBalOT ayTocoMamMu. XpPoMo-
COMbI, MO KOTOPbIM CaMmLbl U CAMKWU OTAMYAKOTCA APYr OT Apyra, Hasbl-
BalOT NON0BbIMW. Takum 06pa3om, XPOMOCOMHbIA Habop Apo30dubl
cnaraeTcd U3 WeCTWM ayToCOM W [BYX MOMOBbIX XpoMocoMm. [1osioBy1o,
NanoyYKOBMAHYIO XPOMOCOMY, MPUCYTCTBYIOWLYI Y CaMKW B ABOMHOM
yucne, a y camua — B eANHUYHOM, Ha3blBalOT X-XPOMOCOMOIiA; BTOPYIO,
MosoBYIO (ABYN/evyto XpoOMOCOMY camLa, OTCYTCTBYHOLLYIO Y CAMKKN) —
Y -XpOMOCOMOIA.

Kakum 06pa3som paccMOTpeHHble MO00Bble pasinyms B XPOMO-
COMHbIX Habopax camuO0B W CaMOK MOAJep>XXMBalOTCA B MpoLecce
pasMHOXeHna? [na oTBeTa Ha 3TOT BOMPOC HEOBXOAMMO BbIACHUTL
noBefeHMe XPOMOCOM B Meio3e M npu onnogoTsopeHun. CyLHOCTb
3TOro npouecca npeacrasfeHa Ha pucyHke 111 . [pwu co3peBaHumn

111. MexaHu3M onpegeneHus nona y Apo3ogu.

Y camua o6pasyloTcs rameTbl ABYX KaTeropuii: ofHW HecyT B raniongHom Hab6ope
X-XpOMOCOMBbI, Apyrme Y-XpomMOCOMblI.
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112. XpOMOCOMHbIA KOMMAEKC MYXXUUHbI (C/eBa) U YKEeHLUHbI (cnpaBa).
Y MYyX4YMH BUAHbI X- KN Y-XPOMOCOMbI; Y >XEHLWMNH — ABe X-XPOMOCOMbI.

MOMOBbIX KNETOK Yy CaMKM Kaxkgas AiuekneTka B pe3yfbTaTe Meio3a
nonyvaeT ranjoufgHblii Habop W3 YeTblpex XPOMOCOM: TPy ayTOCOMbI U
04HY X-XpOMOCOMY. Y caMLOB B paBHbIX KonuyecTBax 06pasytoTcs
cnepmaTo3onbl AByX copToB. OfHW HeCyT TpW ayTOCOMbl i ~(-Xpomo-
COMY, Apyrve — Tpu ayToCcoMbl U Y-Xpomocomy. [pu onnofoTBOpeHnn
BO3MOXHbI fABe KOMOGWHauuu. fliLekneTka C paBHON BepPOATHOCTbLIO
MOXeT 6biTb ONJOAOTBOPEHa crnepmmeM € X- UAN  Y-XPOMOCOMOIA.
B nepsom cnyvyae M3 ONAOAOTBOPEHHOr0 AiLa pPas3oBbETCA CaMkKa,
a BO BTOPOM — camel,. Mon opraHu3ma onpefenseTcsa B MOMEHT ONo-
[0OTBOPEHNUA U 3aBUCUT OT XPOMOCOMHOro Habopa 3uroThl.

Y 4enoBeka XPOMOCOMHbIi MexaHW3M OMpejefieHMs Mona TOT XKe,
4yto K y Apo3oduabl. AUNNOULHOE YMCNO XPOMOCOM u4esioBeka — 46.
B 310 uucno BXOoAAT 22 napbl ayTOCOM W 2 MOJIOBble XPOMOCOMbI.
Y XeHWMWH 3T0 ABe .X-XPOMOCOMbl, Y MYXYWH —o0fHa X- U OfHa
Y-xpomocoma 112 . COOTBETCTBEHHO Yy MYXYUH 06pasyTcs
crnepmaro3onibl ABYX COPTOB —C X- U Y-XpOMOCOMamu.

Y HeKOoTOpbIX Pa3fefbHOMOo/MbIX OpraHn3MoB (HanpuMmep, HEKOTO-
pbIX HacekoMblX) Y-XxpomocoMa Boob6We OTCYTCTBYeT. B atux cny-
yagx y camua OKa3blBaeTCAd Ha OfHY XPOMOCOMY MeHbLLe: BMECTO
X- 1 Y-y Hero mmeetcs ofgHa X-xpomocoma. Torga npu o6pasoBa-
HUM MYXCKWX rameT B mpouecce Meiio3a X-XpoOMOCOMa He WMeeT
napTHepa AN KOHbIOraumm u OTXOAUT B OAHY U3 K/ETOK. B pesysb-
TaTte MoNOBMHA BCEX CMepMaTo30uoB MMeeT X-XpOMOCOMY, a Apyras
MONOBMHA NN eHa ee. Mpy onnogoOTBOPEHMM AilLa cnepMmnem ¢ X-xpo-
MOCOMOI nofiyyaeTcsa KOMMEKC C ABYMS X-XpOMOCOMamu, U U3 TaKo-
ro sanya passmBaeTca camka. Ecnm flinekneTka 6yfeT onnogoTBOpeHa
cnepmuemM 6e3 X-XpOMOCOMbl, TO Pa30BbLETCA OpraHW3M C OfHON
X-Xpomocomoli (MofyyeHHol uyepes AWLEKNETKY OT CaMKW), KOTOPbIl
6yneT camuom.

Bo BCex paccMOTpeHHbIX Bbille NMpUMepax pas3BuBalOTCA CrepMUH
LBYX Kateropuii: nn6éo ¢ X- n Y-xpomocomammn (gpo3otnna, 4enoBek),
NM60 MONOBMHA CMepMUeB HeceT X-XpoMOCOMY, a Apyras COBCeM /in-
leHa MO/0BO/A XPOMOCOMbl. FALEKNETKM B OTHOLIEHUU MOMOBbIX
XPOMOCOM BCe OfMHaKOBbl. BO BCeX 3TUX CNYUYBAX Mbl UMEEM MYXXCKYO
reTeporaMeTHoCTb (pasHOrameTHOCTb). XXEeHCKWi Mon romorameTeH
(paBHOrameTeH). Hapsagy ¢ 3aTuM B MpupoAe BCTpedvaeTcs U pyroi
TN OMpeAeneHns nona, XapakTepPU3yLWMIica XEHCKON reteporamet-
HOCTblO. 3[ecb MMEHT MECTO OTHOWEHWA 06paTHble TO/IbKO 4YTO pac-



222 OCHOBbI TeHeTuKu

CMOTPEHHbIM. Pa3Hble N0M0Bble XPOMOCOMbI WUAW TOMbKO OAHa X-Xpo-
MOCOMa CBOMCTBEHHbI XeHCKOMY nony. MyXcKoi non o6nagaeT na-
poii 0gMHaKoBbIX X-xpoMocom. OueBMAHO, B 3TUX cnydvasx O6ypaer
MMeTb MECTO XeHcKas reTeporaMeTHocTb. Mocne Melio3a o6pasyroTcs
AliueBble KNETKW ABYX COPTOB, TOrA4a Kak B OTHOLUEHUN XPOMOCOMHOTO
KOMMAeKca Bce CNepMUH OAMHAKOBbI (BCe HeCyT OfHY X-XpOMOCOMY).
CnepoBaTeNlbHO, NoN 3apojbilia OGyaeT OMNpefensiTbCa TeM, Kakoe
AAL0 — ¢ X- UM Y-XpomocoMoi — ByaeT Onaog0TBOPEHO.

XeHckas reTteporaMeTHOCTb MMEET MeCTO Y HEKOTOPbIX HaCEKOMbIX,
Hanpumep y 6a6oyek. Cpefn NO3BOHOYHBLIX XMBOTHbIX OHA XapakTep-
Ha 48 NTWL U MpPecMblKatoLwmxcs.

9 1 Mpu Kakoi (opMe B3aMMHOTO PACMOOXKEHUS HeanneNbHbiX TEHOB OCYLLecT-

BNieTCS BTOpOM 3aKOH MeHAens (He3aBMCMMOro pacnpefefeHus) W npu Ka-
KO — 3aKOH cLenneHns MopraHa? 2. B pe3ynbTaTe Kakoro npouecca Hapyluaet-
Csl CLenneHue reHoB, I0KANU30BaHHbLIX B OfHOW xpomocome? 3. B ueM 3aknio-
yaeTcs reHeTWYeCKWii MexaHU3M OnpefeneHuUs nona? 1

58. TleHOTMN KakK LiesloCTHaA cucrema

B3anmogelicTBue reHos. HoBoo6pas3oBaHMA Npu CKpeLLMBaHUK.
B paccMOTpeHHbIX Bbille NPMMepax UMeno Mecto OTHOCUTENbHO Hesa-
BUCMMOE NposiBfieHWe [felcTBUA TeHOB. [ OMWHaHTHbLIA TeH XenTol
OKpacKu CemsiH ropoxa Bbl3blBaeT pa3BMTME 3TOr0 NpuU3HakKa Kak B
NPUCYTCTBAM AOMWHAHTHOIO FeHa rnagkoin popmbl CEMSH, Tak W npu
HanMuMM annesbHOro emy peLecCMBHOIO reHa MOPLYMHUCTON OopMbI
CeMAH. Y MOPCKMX CBUHOK reH YepHOi unu 6enoli okpacku geicTteyet
He3aBMCMMO OT FeHOB, OMpeAensloWmnX XapakTep pasBMTUA BONOCHA-
HOro MoKpoBa. Ha OCHOBaHUM 3HAKOMCTBA C 3TUMU NpPUMepaMm MOXET
CNOXMUTbLCA BNeYaT/eHne, YTO reHOTUN opraHn3ma cnaraeTcs U3 Cymmbl
OTAEeNbHbIX, HE3aBUCUMO [AeiCTBYIOLMX FeHOB. Takoe NpefcTaBieHue
NOXHO. XOTS B O4HMX Cyvasax AeliCTBUE pa3HbiX FeHOB OTHOCUTENbHO
HE3aBMCMMO, HO Yalle MeXAY HUMW OCYLLECTBASKOTCA pasHble OpMbl
B3aMMOeNCTBUS.

PasBuTue Mpu3Haka OpraHu3mMa O06bIYHO HaxOAMTCA MNOA KOHT-
pOfeM MHOFMX FEHOB.

PaccMOTpMM HacnefoBaHWe HEKOTOPbIX (OPM OKpacku LIEepCTy
Yy KponukoB. PacuBeTka LWepCTU KPOMWKOB W APYTMX rPbi3yHOB 6bl-
BAeT OYEHb Pa3HOO0Opa3HOi. [eHeTUYeCcKNid aHanM3 Mokasan, 4YTo pas-
BUTME OKPacKu LUEpPCTM [PbI3yHOB O6YC/MOBAEHO Yy4yacTUMeM MHOMUX
reHoB.

Ecnn ckpecTuTb ceporo n 6e10ro romMOo3WroTHbIX KPOIMKOB, TO
B NepBOM MOKONEHWM rMbpuaos Bce MOTOMCTBO OyaeT cepbiM. B aTom
NposiBNSETCH MpaBMI0 eAMHO06pasns NepBOro MOKONMEHUS rMépuios
M LOMWHWPOBaHWe Cepoil oKpacku Hag 6enoi.

Mpu ckpewmBaHuy 3TUX TMO6PMAOB MeXAay coboli B Er npoucxoant
paclienneHne, KOTOpoe B psAfe c/lyyaeB AaeT ClnefylowWwunii, Ha mnep-
Bblii B3rNs4 HeOXUAaHHbIA, pe3ynbTar: Ha 9 cepbiX KPOJIMKOB Mpu-
X0AamuTCa 3 ¢ YepHO wepcTbio 1 4 6enbix. Cpesn UCXOLHbIX POAUTENb-
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FameTbl Yy FEMeTbI CA Ca CcA

(CCAA ccAa CcAA CcAa -
CCAA CA CCAa
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CcAA CcAa mcAA ccAa
CcAa

CcAa | ccAa ccaa

113. Cxema AurnMbpugHOro ckpewmBaHUA N HOBOOOGPa3OBaHMA MNPU CKpeLiMBaHUU
KPOJINKOB.

CKMX 0CO0E YepHbIX KPONMMKOB He ObINO, W NOABNEHWE WX B /T npej-
cTaBnseT coboil npumep HOBOOGpPa3oBaHMA Npu ckpewmnBaHun 113

Kak e noHATb Habnwogaemblii B OMnbiTe X0 paclienneHns? eHe-
TUYECKMI aHanM3 nokasblBaeT, YTO OKpacka LiepcTu onpegensercs
B JaHHOM C/ly4yae ABYMS napamu anfienbHbiX reHos. OfHa u3 Hux (060-
3HauyMm ee C—C) — OCHOBHOI1 reH oKpacku. Korga oH mpucyTcTByeT B
OOMUHAHTHOM cocTosHuM (C), nony4varoTCA TEMHOOKPALIEHHbIE KPOaU-
KW, KOTOpble MOTYT ObiTb W YepHbIMW, U cepbiMU. TpK peLecCUBHOM
COCTOSIHWMW 3TOTO reHa (C) MWIMEeHT COBCEM He 06pa3yeTcs U KPOAUKU
nonyyatoTcs 6enbimu. CyllecTBYeT W Apyras napa afinesibHbiX reHoB
(A—a), KoTopas BO3AENCTBYET Ha pacrnpefefieHne NUTMeHTa, eCin OH
yXe ecTb. ['eH J1 Bbl3bilBaeT HEPaBHOMEPHOE pacnpefeneHne nurmeHTa
Mo A/MHe BO/OCA: MUTMEHT CKanaMBaeTCa y ero 0OCHOBaHMA, Torga Kak
KOHUYMK BOM0OCA OKAa3blBAETCA JINLWIEHHbIM MUIrMeHTa. Takue KpOoJIKu
6yayT cepbiMu. PeueccuBHas annenb 370 napbl (reH @) He OKasblBaeT
B/IMAHUA Ha pacnpejeneHne nurMeHTa. J1erko noHATb, YTO cepbiMu 6Yy-
OYT Te KPO/IMKKW, Y KOTOPbIX MPUCYTCTBYIOT ABa LOMWHAHTHbLIX (Heas-
nenbHbIX) reHa: C (Haauume nurmeHTa) U A (CKOnjeHwe MUrMeHTa
y OocHoBaHuA Bonoca). Kponuku, y Kotopbix reH C 6yaeT coyeTarbcs
C @, OKaXyTCs paBHOMEPHO OKpaLUeHHbIMU (YepHbIMK). HakoHel, pe-
LLeCCUBHBINA TeH € BO BCeX Cny4vaax (Mpu coveTaHUM Kak ¢ A, Tak v ¢ a)
onpegennTt 6enylo OKpacky LepcTu. HacnegoBaHuWe OKpacKu LLEPCTM
MO W3BECTHON YXe Ham AUrMbpuaHoli Cxeme MNPeLCTAaBAEHO Ha pu-
CyHKe 113.

Benble Kponuku, Kak 370 BMAHO U3 CXeMbl, 061a4al0T pasHbIMK
reHotunamm. OfHM U3 HUX YUCTO PELECCUBHBbIE, TEHOTUMUYECKOro
cocTaBa ccaa. [ijpyrue Hapafy C peLecCUMBHbIM reHom c o6nagatT
LOMUHAHTHbIM reHoM A (roMO- WM TeTEpPO3UTOTHLIM). OTU KPOAUKU
ToXe 6enble, n60 reH A — pacnpefennTeNb MATMEHTa B OTCYTCTBUM
reHa C He vMeeT (PEHOTUMUYECKOTO BblpaXKeHUs.

flBneHne B3aMMOAENCTBUA HeannefibHbIX TEHOB PacnpoCcTpaHeHo
OYEHb LUMPOKO.

MHOXeCTBEHHOe fAelicTBME FeHOB. Ha pacCMOTpEeHHbIX npumepax
6bl/10 NMOKa3aHOo, 4YTO 6GONbLWIMHCTBO HACNeACTBEHHO OOYC/IOBNEHHLIX
MPU3HaKOB OpraHM3Ma Haxo4UTCA MO KOHTPOEM He OHOro, a MHOTUX
reHos. Hapsay c 3TUM WMeeT MeCTO W Apyroe fiBfieHue. YacTo reH
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OKa3blBaeT [eliCTBME HE Ha OAMH, a Ha psif NPU3HAKOB OpraHusma.
Mpusegem npumepbl. Y 601bLINHCTBA PACTEHUIA C KPAaCHbIMM LiBETKaMM
(HacneacTBeHHbI NpU3HaK) B CTeO6MAX TOXE MMEeTCA KpacHblIl
MATMEHT. Y pacTeHWii ¢ 6GenbiMU LBeTKaMu CTeONMN YMCTO-3eNEHbIE.
Y Bopocbopa reH, 06YCNOBAMBAKOLLMIA KpaCHYH OKpacKy LBeTKa,
MMeeT MHOXeCTBeHHOe aeiicTBrne. OH onpeaensieT PUONETOBbIA OTTEHOK
NNCTLEB, YANUHEHMe cTebnd u 60MblWYO Maccy ceMAH. MHOXEeCTBO
aHaNorMyYHbIX MPUMEPOB MOXHO MPUBECTU U3 HKMBOTHOIO MMpa.
Y nnogoBoi MyLKW ApO30(hu/bl, KOTOpas TeHeTUMYeCKM Un3y4yeHa
OYEeHb MOJSIHO, FeH, OMpeAensAlWwmnii oTCYyTCTBME MUIMEHTa B riasax,
CHMXaeT MNOJOBUTOCTb, BAUSET Ha OKPACKy HEKOTOPbIX BHYTPEHHMWX
OpraHOB M YMEHbLUAeT MPOAO/IKUTENbHOCTb XU3HU.

HakonuBlwuiica B HacToslee BpeMs B FeHeTUKE OBLUUPHbLIA MaTe-
puan mno W3y4yeHWK HacnefCTBEHHOCTM Y CaMblX Pa3MYHbIX PaCTEHWA,
“YXMBOTHbIX, MUKPOOPraHW3MOB FOBOPWUT O TOM, YTO FeHbl MPOABAAIOT
MHOXECTBEHHOE AeiCTBHUeE.

MpnBegeHHble GakTbl U HabnwoAeHWA, Kacalolmecs B3auMofeli-
CTBMA TEHOB U MUX MHOXECTBEHHOr0 AelCTBWA, MO3BOMAIOT HaMm 3Ha-
YUTeNbHO Yrny6uThL 06uUiee NpeAcTaBleHWe O NPUPOAe HacnefCTBeH-
HOl OCHOBbI OpraHn3Ma — reHotTmMna. ®akT paclienneHus B NOTOMCTBE
rmopuaoB NO3BOJMISET YTBEPXKAATb, YTO FEHOTWUN CRaraeTcs U3 oTAeNb-
HbIX 3/1EMEHTOB — FeHOB, KOTOpble MOryT OTAeNATbCS APYr OT Apyra
M HacnefoBaTbCA He3aBMCUMMO (BCMOMHMM BTOpOW 3akoH MeHgens).
BmecTe ¢ Tem reHoTun ob6nafaeT LeNOCTHOCTLIO M He MOXET paccmart-
pMBaTbCA Kak MpocTafd MexaHuyeckas CyMMa OTAE/bHbIX T[EHOB.
3Ta UeNOCTHOCTb rEHOTMNA, BO3HMKAKLW,as MCTOPUYECKM B mpoLec-
Ce 3BO/OLMM BMUAA, BbIPaXaeTCA Npexje BCEro B TOM, YTO OTAe/bHbIe
KOMMOHEHTbI ero (reHbl) HaxoAsaTcs B TECHOM B3aWMOAENCTBUM ApYr
C Apyrom. Pa3BuTuMe NpuW3HAKOB OpraHuM3ma Onpejensetca B3aWMo-
[eCTBMEM MHOXECTBA FEHOB, a KaXAblii reH 06nagaeT MHOXeCTBEH-
HbIM LeliCTBMEM, OKa3blBas BAUSHWE HA Pa3BUTME He OQHOr0, a MHOTLX
NpM3HaKoB opraHmama. eHOTMN opraHuM3ma CBfA3aH C ONpejefieHHbI
MW KOMMOHEHTaMW KNeTKW, C ee XPOMOCOMHbIM annapatom, ¢ AHK.
*>
| B uem NpoABNAETCA MHOXXECTBEHHOE ,CI,EIZCTBI/Ie reHoB?

59. TleHeTuKa 4yesnioBeKa N ee 3HayeHue
ONA MeguUVHbL U 34paBOOXpPaHeHns

Ha Haweii ryctoHaceneHHoin nnaHeTe 3eMNa He CyLeCTBYeT ABYX
COBEPLUEHHO OAMHAKOBLIX ntOAel (3a WCKIOUYEHMEM OAHOANLEBbLIX
6/M3HeUoB, CM. C. 226). [puyuHbI 3TOFr0 MHOroo6pasvs HeTPyLHO
MOHATb C FEHETUYECKUX MO3ULMIA.

Uucno xpomocoMm Yy yenoseka (B AunJougHOM Habope) paBHO
46 (23 napbl). Ecnu gonycTtuTb, YTO poAUTENN OTIMYAKOTCA MO KaxX-
[0 nape XpOMOCOM /Wlb MO OJHOMY TreHy, TO 06Lliee KONW4ecTBO
BO3MOXHbIX TEHOTUNUYECKMX KOMOWHALMI OKaxeTcHd paBHbIM 223
Ha camom fefle KO/MIMYECTBO BO3MOXHbIX HACNeACTBEHHbIX KOM6U-
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Hauwi 6ygeT HamMHOro 6onblie, 6O B HaleM pacuyeTe He yyTeH mepe-
KpPecT MexXay TrOMOAOrMYHBIMM XPOMOCOMaMy W pasnnuma no ro-
MOMIOTMYHO nape 6onee 4Yem Mo ofHoOMy reHy. CrefoBaTesibHO,
YyXe C MOMEHTa 3a4aTus KaXAblli 4YefOBEK TFeHEeTUYECKU YHUKaneH
M HENOBTOPUM.

[JeiicTB/e 3aKOHOB HACNEACTBEHHOCTM PacnpocTpaHaeTCcsa Takxke u
Ha 4enoBeka.

B nocnegHee gecAatnneTue UHTEPEC K FreHeTUKe YenoBeka 0CO6eHHO
BO3POC B CBA3W C €€ OrPOMHbIM MPAKTUYECKUM 3Ha4YeHWeM [ANs 4e-
nosevecTBa. B HacTofilee Bpems u3yyeH B GOMblUeli MAW MeHbLUe
Mepe XapakTep HacnefosaHua y yenoseka 6onee yem 2000 NpU3HAKOB,
HOpPManbHbIX W NATO/NOrMYECKMX. YCTaHOBMEHO, 4TO CYLLECTBYHOT
60ne3Hn, 06yCNOBEHHbIE HACNEACTBEHHbIMU (hakTopaMmu. MpaBuabHoe
pacnosHaBaHue 3TUX 3ab0neBaHUn BaXHO ANA WX NPOUNAKTUKK
M nevyeHns. STU ycnexu CTanu BO3MOXHbI NOCAe TOro, Kak 6binn pas-
paboTaHbl MeTOAbl FEHETUYECKOr0 MCCMeA0BaHUA YesloBeEKa.

MeTofbl U3yUYeHVs HacneACTBEHHOCTH YenoBeka. M3yyeHune Hacnea-
CTBEHHOCTU YefioBEKa MpeAcTaBfseT 3HauMTeslbHble TPYAHOCTW.
K 4enoBeky HeNpuaoXWMbl, pasyMeeTcs, MeToAbl 3KCMepuMMeHTallb-
HOW reHeTWKW. YenoBek pasMHOXaeTCA MeLJ/IEHHO, U Kaxgas cynpy-
Xeckas napa WMeeT OTHOCUMTeNbHO HebONbLIOe KOMMYecTBO AeTei.
Kakvne meTofbl MCNONb3YHTCA B TEHETWKe 4YenoBeka W B MeULMH-
CKOM reHeTWKe, M3y4vatlolleid HacneAcTBEHHble 3aboneBaHusa nwAen?
Takmx OCHOBHbIX METOAOB YeTbipe: FeHeanormyeckuii, 61M3HeL0BbIN,
LMTOreHETUYECKNA, BMOXUMUYECKNIA.

OCTaHOBMMCH KPaTKO Ha XapaKTepuCTUKe KaXAOro W3 HUX.

[eHeanoruyeckunii MeTog 3ak/O4aeTcs B U3YYeHUW POLOC/OBHOA
noaein 3a BO3MOXHO 60/blLUEE YMCIO NOKoMeHuid. Takum nyTem ypaa-
NOCb YCTaHOBUTb XapaKTep HacnefoBaHWUA MHOMMX MPU3HAKOB 4eno-
Beka, B TOM 4uWCNe MHOTMX HaCneACTBEHHbIX 3aboneBaHuit. Bot
HECKO/IbKO MPUMEPOB MPU3HAKOB YeN0BeKa, HacnefyeMbiX MO 3aKOHaM
MeHgens.

Mpu3Haku

OOMUHaHTHbIE peueccnBHbIe

KypuaBble Bonocbl (y reTeposuroT Bon-  [psMbie BONOCHI

HUCTbIE)

PaHHee o6nbiceHne Hopma

Hepbhkue Bonocsl Pbi>Xne Bonochbl

Kapue rnasa lony6ble unu cepble rnasa
BecHyLwKu OTCyTCTBME BECHYLLEK
KapnukosocTb HopMmanbHbIii pocT
MonupgakTnaus (NUWHWEe nanblbl) HopmanbHoe 4ucno nanbLes

eHeanorMyeckum MeTOAOM YCTaHOB/IEHO, UYTO Pa3BUTUE HEKOTO-
pbiX CMOCOGHOCTel uyenoBeka (Hanpumep, My3blKafbHOCTW, CKNOHHOC-
T K MaTemaTU4YeckOoMy MbILIJIEHUIO W T. MN.) OonpefensieTca Hacnej-
CTBEHHbIMK (hakTopamu. W3BeCTHbI UCTOPUYECKMe (aKTbl NpPOsBAeHUs
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MYy3blKa/bHO OAapeHHOCTW BO MHOFMX MOKONeHusx. [puMepom Mo-
XET CNyXWTb cembsi BaxoB, rAae B TeyeHUe psAfa MOKONeHW Obinio
MHOFO MY3bIKAHTOB, B WX YUC/Me 3HAMEHWUTbIA KOMMO3MTOP Hayana
XVIII B. NoraHH CebacTbsiH bax.

PasymeeTcsi, MpPOsBIEHNE TeX WAW WHLIX TEHOTUMUYECKN 06YycC-
NOB/IEHHBbIX MCUXMYECKMX OCOBEHHOCTEl 4enoBeka, B TOM 4uUCie U
O[lapPEHHOCTW, OMpefensieTca CcouuasbHON Cpefoi, nof BAMSHWEM
KOTOpOii U POpMUPYETCA B Ye/I0BEYECKOM O0OLLeCTBE SIMYHOCTD.

eHeanorm4yecKUM MeTO4OM LOKAa3aHO Hac/nefoBaHUe MHOrmMx 3a6o-
NeBaHWin, Hanpumep HEKOTOpbIX 60/e3Heii 06MeHa Bew,ecTB, B TOM
ynucne caxapHoro pguabeta (peueccuBHblli). OH XxapakTepusyeTcs
HapyLleHNeM YTr1eBOAHOIO0 06OMEHA M pacno3HAeTCA MO MOBbILEHHOMY
cofiepXaHuto caxapa B Kposu. CyliecTByeT BpOXAeHHasa (peueccus-
Hasd) rnyxota. HekoTopble GOpMbl TSHKENOr0 MNCUMXMYECKOro 3abone-
BaHWS— LWIN30(PEHUS — TOXKE HacNefCTBEHHbl (pPeueccuBHbl). W3-
BECTHbl Hac/efCTBeHHble 3a60neBaHNs, ONpefenseMble He peLeccus-
HbIMW, & [LOMWHAHTHbIMW TFeHaMu, Hamnpumep Beaylas K cienote
HacnefcTBeHHas fdereHepauus porosuubl. lMpegpacnonoXeHHOCTb K
3a60/1eBaHNI0 Ty6epKy/ne3oM HOCUT HacnefCTBEHHbIN xapakTep.

BAn3HeL0BbIi METOL COCTOMUT B M3YYeHWUN PasBUTMSA MPU3HAKOB Y
6113HeL0B. M3BECTHO, YTO Y YenoBeKa 6nM3Helbl ObIBAOT ABYX KaTe-
ropuii. B ogHux cny4yasx onjof0oTBOPSeTCS He OfHa ANLEKNEeTKa, a 4Be
(B pegkmx cnyuvasx Tpu W gaxe 4eTblpe). pum 3TomM poxpgatroTtcs
[eTu OfHOr0 WAWM pasHbiX MOM0B, NOXOXWE APYT Ha Apyra Kak 6paTtbs
M CecTpbl, He sBRawwwmecs 6nmsHeuamn. Ho uHorga ogHa Aiue-
KneTka gaeT Hayano AByM (B MCKNOUYUTENbHLIX CAydasX TPeM, YeTbl-
pem u paxe nATtn) ambpuoHam. Torga MonAyvakTCcss OfHOANLEBbIE
6/1M3HeLbl, KOTOPbIe BCerga OTHOCATCA K OAHOMY MOy M 06Hapy>Xu-
BalOT MNOpasWTenbHOe CXOACTBO Apyr C ApPYyrom. 3TO MOHATHO,
TaK Kak OHW 06M1afaloT OAMHAKOBLIM TEHOTMMOM, a pasinyunsa Mexagy
HAMU  OOYCNOBMEHbI  UCK/KOYUTENBHO  BAWAHMEM  cpedbl 114
M3yuyeHne 0fHOANLEBbIX OMM3HELO0B B TeUYEHME BCEM WX XMW3HU, B
0COBGEHHOCTM ecnvi OHW XKMBYT B pasHbiX YCMOBUAX, JaeT MHOr0 LEH-
HbIX CBEAEHWI 4N CYXAEHWA O PONW Cpefbl B pasBUTUM (DU3MYECKUX
M MCUXMYECKNX CBOMNCTB YesI0BEKaA.
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LinToreHeTnYeckuii MeTog Nnpuobpen 3a nocnegHue rogbl 60/bLIOE
3HayeHne. OH fan MHOFO LEHHOro martepuana fAna MNOHUMMAaHMA
NPUYUH HacneACTBEHHbIX 3a60n1eBaHmMii yenoBeka. C reHeTUYeCKoin Tou-
K/ 3peHus HacnefCTBEHHble 3ab0neBaHWMA NpPeaCcTaBAAOT COBOA My-
Tauun, 60MbWNHCTBO KOTOPbIX peLeccuBHbl. OHW BO3HMKAKOT B MO/0-
BbIX KNeTKax W pacrnpocTpaHAlTCS B 4YesioBeYeckKOM 00LiecTBe, He
nposaBnsiscb (PEHOTUMMYECKM [0 Tex MNop, Noka fBa OJMHAKOBbIX
PEeLEeCCUBHbIX anfeflbHbiX FeHa He OKaXyTcs B pe3ynbTarte OMA0Ao-
TBOPEHUS B OfHOI 3MroTe.

CyluecTByeT rpynna XpoOMOCOMHbIX MyTaluWii, KOTOPble BblpaXkatoT-
CA B BUAWMBIX U3MEHEHMAX YMcna UK CTPYKTYpPbl Xpomocom (c. 234).
Takue MyTaLuun y 4enoBeKa BbIABASKOTCA LUTOTEHETUYECKMM METOAOM.
Hannume ux ycTaHaBnuBaeTca npy UCCNeAOBaHWWM MOL MUKPOCKO-
MOM XPOMOCOMHbIX HabopoB, KOTOpble OTYET/IMBEE BCEr0 BWAHbI Ha
cTagum metadasbl MWTO3a. [0 HefaBHero BpeMeHW M3y4veHue XpoMmo-
COM YefioBeKa MpeAcTaBnano 60nblive TPYLHOCTM, TaK Kak WX Yy
YyesioBeka MHoOro (AunnougHoe yncno — 46, puc.|12) 1 OHU HEBENUKW.
3a nocnegHue rogbl paspaboTaHbl HOBble METOAbI, KOTOPblE MO3BONAIOT
NErko W MNpoCTO W3Yy4YWTb XPOMOCOMHBI Habop n6oro 4enoseka,
He NPMHOCA eMy HWKaKoro Bpefa. CyLWHOCTb ero CBOAUTCA K TOMY, 4TO
NeiKoUMTbl KPOBM MOMELLAKT B 0COOYI0 NUTATENbHYIO cpefy npu TeM-
nepatype 37°C, rge oHu genatca. M3 HUX W3roTOBAAKT MNpenaparsl,
Ha KOTOpbIX BMAHO YWUCAO U CTPOEHWME XPOMOCOM.

CoBcem HefaBHO pa3paboTaHbl MeTOAbl OKPacKu 0Co6bIMU Kpacu-
TeNAMM XPOMOCOM Yen0BeKa, KOTOpble NO3BONAIOT NPOBECTU He TO/b-
KO KO/MYECTBEHHbIA MOACYET WX, HO U u3yyeHune 60nee TOHKUX M3Me-
HEHWA CTPYKTYpPbl OTAENbHbIX XPOMOCOM.

MHOrme naTosornyeckme COCTOSHMA 4YenoBeka 06YCNOBNEHbI pas-
ANYHBIMW HapyLIeHUAMU HOPManbHOro xofa O6MeHa BeLLecTs, 4TO
yCTaHaB/IMBaeTCA COOTBETCTBYHOLWMMU OUOXUMUYECKUMU MeTOoZaMu.
Takux HacnefCcTBEHHO 06YCNOBNEHHbIX OTK/IOHEHWA OT HOPManbHOro
X04a 06MeHa M3BECTHO HECKOJIbKO AeCATKOB. ApKuii npumep — caxap-
Hasg 60/1e3Hb, UNKn gmabet. 370 3a60/eBaHNe 06YCNOBNEHO HapyLLeHK-
eM HOPManbHOW AeATeNbHOCTM MOLXKEeNYyAO4YHOW >Kenesbl, KOTOpas
He BblJeNseT B KPOBb HEOOXOAMMOro KO/IMYecTBa FOPMOHA WMHCY/MHA.
B pe3ynbTaTe noBbIAaeTCA COAePXKaHNe caxapa B KPOBU M NPOMCXOAAT
rny6okme HapylweHus obMmeHa BELLeCTB 4€N0BEYECKOro OpraHu3ma.

3HayeHVe reHeTVKU AN MeauumHbl. Bee 6onbluee 3HavyeHne nprob-
peTaeT reHeTMKa ANA MeAWLMHbI. MHOrMe OTK/OHEHWUA OT HOPMbl ”
60ne3HN yenoBeka 06YyCNOBEHbI FTEHOTUMNYECKN. DTO OCOOEHHO OTYET-
NUBO ypaeTCcs YCTAHOBUTb B TeX C/ay4asx, KOrja y 4enoBeka Mpo-
NCXOAAT W3MEHeHWA B yucne XPOMOCOM. W3BeCTHbI clyvau, Korga B
XPOMOCOMHOM Habope Yes0BeKa OKa3blBaeTCH OfHA NULIHAA XPOMO-
comMa W B gunnongHoMm Habope ux Oypet 47. OTO HapylueHWe UMeeT
TSXKenble nocneacTems. Pa3suaeTcs 3abonieBaHMe, Ha3blBaemoe
6onesHbto flayHa. OHO BbipakaeTcsd B TOM, 4YTO 6ONbHOW uMeeT
HEMpPOMopLMOHANbHO MAaNeHbKYl TrO/0BY, Y3KWe T[nas3Hble Lienu,
MNOCKOE /L0 U Pe3KO BbIPaXEHHYH YMCTBEHHYIO OTCTanoCTb.
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MponcxoxeHne TaKoro pofa XPOMOCOMHbIX HapyLUeHWUi CBA3aHO
CO CNy4YalHbIMWU OTK/IOHEHWAMW B Xoge Melio3a. [pu HOpManbHOM
X0/ 3TOro npowecca roMmo0rnyHble XpOMOCOMbl PACXOAATCS B pasHble
KNeTKM U AUNIOUAHBIA XPOMOCOMHBIA Habop CTaHOBUTCS FanaougHbIM.
Ecnn npu wmeiio3e 06e romosorMyHble XPOMOCOMbI OfHOW U3 nap
OTOWAYT K OAHOMY MOANIOCY, BMECTO TOro u4tobbl pacnpefennTbes
MeXay [ABYMSA KneTkamu, TO MONyyYuTCA rameTra C OAHON NuLLHen
XPOMOCOMOVA.

Kpome 6onesHn [ayHa, m3yyeHo ewe cBbiwe 100 HapyweHuii B
CTPYKTYpe XPOMOCOMHOro Habopa u4enoBeka, COMPOBOXAatoLMxcs
OTK/IOHEHWSMW OT HOPMa/IbHOTO Pas3BUTUA U THXKeNbIMK 3aboneBaHmnA-
Mu. HacneacTBeHHble 3a601eBaHNs ONpeaensatoTca 0COBEHHOCTAMNU re-
HOTMNA. 3TO He O3HayaeT, YTO MeAULMHA HE MOXET 60POTLCA C HUMM.
Ecnn B paHHem Bo3pacTe 06HApYyXXeHO OTK/MOHEeHWe B XPOMOCOMHOM
annaparte, TO BO3MOXHO fle4YeHne, KOTOPOoe YacTUYHO WKW MOAHOCTbLIO
YyCTPaHAeT TAXe/ble CUMNTOMbI 3a601eBaHus.

Ha pa3BuTve 1 peannsauuto reHoTMna YenoBeka B BbiCLLEl cTene-
HW OTpMUATeNbHO BAMSET ankoronb (MOBbILWAETCH KOAUYECTBO Bpej-
HbIX MyTauuii). Oco6eHHO OH ry6uTeneH AN MOOLOr0 pacTyLiero
opraHmsma. ANKOronb 3aTparmBaeT BCe CTOPOHbI pPa3BUTMA, Kak ¢u-
3nyeckme, Tak U ncmxmyeckne. O4veHb 4acTO Mpu ero ynoTpebsieHun
paspyluiaeTcs neyeHb, MOYKM, OTMEYAKTCA CEPAEYHO-COCYAUCTble 3a-
6oneBaHmsa. 'youTenbHO AeNCTBYET ankorojb Ha HEPBHYH CUCTEMY M
COOTBETCTBEHHO Ha MCUXUKY. [leTW ankorofiMukoB 06HapyXuBawT
YMCTBEHHYIO OTCTanoCTb, MCUXMUYECKYID U (IM3NYECKYIO HEMOSIHOLEeH-
HOCTb.

Bonblwoi npakTUYecKMin uHTepec LNA MeAWUUMHbI NpefcTaBnseT
n3yyeHne pacnpeseneHuns pasiMyHbIX TeHOB B OTAE/bHbLIX MONYAALMAX
nojel, Hanpumep reHoB, ONpeaensAloWMX NPUHAANEXHOCTb K pasHbIM
rpynnam Kposu u T. n. [ns 3atoro paspaboTaHbl crneynanbHble MeTO-
Obl, Ha KOTOpbIX Mbl He 6yfeM 34ecb OCTaHaBAMBATbCA.

YenoBek — CyLLeCTBO COLManbHOe, U BHELIHeRA cpefoil And Hero
ABNAETCA cOoLManbHas cpeja, co3jaBaeMas camMuM YenOBEKOM M pas-
NNYHasa B pa3Hble 3MNOXM YenoBe4vyeckoin mctopum. CoumanbHbIR ak-
TOp Mpexjae BCero onpefenseT pa3BUTWE YeS0BEYECKOW MMYHOCTM.
Ho Hapagy € 3TuM KaxAblii 4yenoBek o6nagaet csoumu 6uonoruve-
CKUMW OCOBEHHOCTAMMU, ONpefensieMblM/ ero reHoTUNoM. 3Ta reHeTu-
yeckas HeOAHOPOAHOCTb NOfEeN HaxoAuT BblpaXeHWe Kak B (u3mye-
CKMX npu3Hakax (LBeT rnas, BOMOC, POCT), TaK M B CKMafe xapakTe-
pa, 0fapeHHOCTW, CKIOHHOCTU K onpejefieHHbIM opmam [gesTeslb-
HOCTW.

leHeTu4YecKas HeO4HOPOAHOCTb YesoBeYeckoro obuiectsa oOT-
HIOAb He O03HayaeT O6MONOrMYecKoin HepaBHOLEHHOCTM pac (rna-
Ba II1).

FeHOTMNMYECKME BO3MOXHOCTWM 4enoBeka APKO MNpOABAATCA B
coymanncTMyeckom obuiecTBe, rAe CO3[alOTCA ONTUMAa/bHbE BO3-
MOXHOCTU [N pasBMTUA KaXK4OW OTAEeNbHOW 4enoBeYecKoW nny-
HOCTW.
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1 Kakue CyLeCTBYIOT MeTOfbl W3YyYeHWs HacNefCTBEHHOCTU YenoBeka?
2. OxapakTepusyiiTe reHeanoruyeckuii metog. 3. B uem cywHOCTb 61MU3HE-
uoBoro metoja? 4. OxapaKTepu3yiiTe wuUMUTOreHeTuuyeckuii metoq. 5 Kakue
Bbl 3HaeTe Hac/nefCcTBeHHble 3abonesaHus uenoseka? 6. Kakumy meTogamu
nccnefyoTca XpOMOCOMHbIE MyTaLuu venoBeka? 7. Kakoe mpakTU4YecKoe 3Haye-
HWe AN MefULMHbI MMeeT u3yyeHue reHeTUKW Yenoseka? 8. Yem ob6ycnoeneHa
6onesHb Mdaywna?

60. MoangpukaymoHHast N3MEeHUYNBOCTb

Pa3BuTue (peHoTMNA OopraHu3Ma onpejenseTcs B3aMMOAelCTBUEM
€ro HaciefCTBEHHOW OCHOBbI — FreHOTUNa — C YC/NOBUAMU BHELLHEN
cpegbl. Npy OfHOM ¥ TOM >Ke reHOTWUME, HO NpU PasHbiX YCNOBUAX
pasBuTUA Npu3Haku opraHusma (ero ¢peHoOTMn) MOryT CYLLeCTBEHHO
pasnuyatbCs.

Hopma peakumun. PasnnmuHble Npu3Haky opraHu3mMa B pasHoi cTe-
MEHW M3MEHATCA MNOL4 BAUAHWEM BHELWHUX YcnoBuid. OfHU U3 HUX
OYeHb MAACTUYHbLI M U3MEHUMBLI, APYTrNe MeHee U3MEHUYMBbI, HAKOHeL,
TPeTbM NNLb B OYEHb MasiOi CTeNeHn MOTYT 6biTb M3MEHEHbI YC/I0BUA-
MW cpefbl. Y poraToro ckota yAoil BO MHOTOM 3aBUCUT OT KOPMJIEHWS
M yxogda, T. €. OT YC/MOBMA cofepxaHus. X0opowo W3BECTHO, YTO yAoi
MOXHO 3Ha4MTeSIbHO NOBLICUTb MOAGOPOM KOPMOB HYXXHOrO KayecTBa
M KonuyecTBa. TpyAHee M3MEHUTb XXMPHOCTb MosioKa. MpoueHT xupa
B MO/IOKE B 60/bLUE CTeneHW 3aBUCUT OT MOPOAbl, XOTA WM3MEHEeHWEM
NULLEBOro paLuoHa 1 ero ToXe yAaeTcs HecKONbKO U3MeHWUTb. Fopas-
[0 60nee NOCTOAHHLIM MPU3HAKOM fBAAETCA MacTb. [pu cambiX pas-
JNYHBIX YCMIOBUSAX OHA MOYTU He U3MEHSEeTCH.

He cnepyeT, oAgHako, AymaTb, 4TO OKpacka LUEpPCTW COBCEM He
3aBUCMKT OT YCMOBMIA cpefbl. Y HEKOTOPbIX MIEKONUTALWMUX HA OKpac-
Ky LWepcT BAUAET TemMnepaTypa OKpyxatolweii cpegbl. Hanpumep, y
KPO/IMKOB TFOPHOCTaeBO MoOpoAbl MpW 06bIYHLIX YCoBUAX 6Gonblias
yacTb WepcTu 6enas, a yepHas LWepCTb pasBMBAETCA NULWb HAa yLlax,
nanax u xsocTe. EcAn BbIGpUTb MAM BbIWMNATbL LWIEPCTb Ha ChWHe,
TO Npu Temnepatype Bbllle HYNs ONATb BblpacTeT 6enas LWepcTb, a
npu Hu3KoW TemnepaTtype (okono 0°C) BmecTto 6enoil BbipacTeT
YyepHas wWepcTb. MOXHO CKa3aTb, YTO HacnefyeTcs B fJaHHOM MpumMepe
CNocobHOCTbL pa3BMBaTh 6eNy WepPCTb Ha CMNHE MPU BbICOKOW Temme-
paType W YepHyH — Mpu HU3KOM.

Y opraHu3mMoB MposiBAeHWe AeACTBUA TEHOB W reHOTMNa B LEeNoM
3aBMCMT OT YyCNnoBuiA cpeabl. 3Ta opmMa M3MEHYMBOCTU, He CBA3AH-
Has C W3MEHeHWEM TFeHOTWMa, HOCUT Ha3BaHwe MOAUDUKALWUOHHON.
Kak Bbl nmomHuTe, [lapBuH Ha3Ban ee HeHacneACTBEHHON. [paHuubl
MOAM(PUKALNOHHOW U3MEHUMBOCTY ANS Pa3HbIX MPU3HAKOB U NpU pas-
HbIX YCNIOBMAX, KaK 3TO MOKAa3aHO Ha PacCMOTPEHHbIX Npumepax, MoryT
ObITb OYeHb pa3nnyHbIMu. Mpesenst MOAUMUKALNOHHOW N3MEHUNBOCT U
NpM3HaKa HasblBalOT ero HOpMoN peakuun. OfHW MpU3HaKu (Hanpw-
Mep, MOJIOYHOCTb) 006MafaldT OYeHb LUMPOKOW HOPMOWN peakuumu,
opyrue (Okpacka LlepcTu) — ropasgo 6onee y3Koil.

Ha ocHOBe pacCMOTPeHHbIX (DaKTOB Mbl MOXeM Yrny6uTb faHHOe
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HacnegyeTcs He npu3Hak, Kak TakoBOW, a CnocO6HOCTb OpraHusMa
(ero reHoTMNa) B pe3yNbTaTe B3aMMOLENCTBUA C YCIOBUAMUN Pa3BnT U
faBaTb onpedeneHHblil PeHOTUN, UK, NHaYe rOBOPS, HacneayeTCA HOP-
Ma peakuun opraHusmMa Ha BHeWHue ycnosuda. He cyliecTsyer,
Hanpumep, HacNeACTBEHHOr0 NpPU3HakKa KakoW-nnbo nopogbl poraroro
ckoTa gasaTtb 4000 n MonoKa B rofd. 3TOT NPU3HAK BbIABNAETCH NNLLb
npu onpefeneHHoOM peXxume KOPMIeHUA U coAepXaHusa.

LLinpokasa HopMa peakuuu (WMpokas npucnocobnsemMocts) B Mpu-
POAHBIX YCNOBMAX MOXET MMeTb Ba)KHOE 3HayeHue /i COXPaHeHus
MW npouseTaHns Buaa. OfHAKO OTK/IOHEHWSA, Bbl3BaHHbIE BHELUHUMMU
YCNOBUAMM, HE W3MEHSIOT reHOTWUMa, OHW fieXxaT B npefenax HopMbl
ero peakuum.

YnpasneHvie JOMUHNPOBaHWEM. Y rubpuga JOMUHAHTHbIN U peLec-
CUBHbIA NPU3HAKN ONpeaenatTCcs NpPexjae BCero 0CO6eHHOCTAMM reHa u
ero B/VAHWEM Ha pa3BuTUe npu3Haka. MMOCKO/MbKY, 0fHaKO, eHoTumn
BCErga 3aBWCUT OT reHOTMNa W YCNOBMIA Cpefbl, TO MOXHO 0XWAaTb,
4TO, MEHAS YCN0BUA pPa3BUTUA TMBpMaa, MOXHO BO34eACTBOBATb Ha Xa-
pakTep AOMWHUPOBAHMA Npu3Haka. Bornpoc 0 BO3MOXHOCTM ynpas-
NeHNa JOMWHUPOBAHUEM W W3MEHEHWUS WHAWBUAYaNbLHOMO pasBuUTUA
opraHu3ama paspabaTbiBan Ha Na0LOBO-ATO4HbLIX pacTeHuax U. B. Mu-
yypvH. OH YyCTaHOBW/ BaXHYH 3aKOHOMEPHOCTb [OMWHWPOBaHMUA
npu3HakoB y rmbpugos. Ha psge npvmepos no rubpugusaunu nno-
[OBbIX [epeBbeB MuUypuH mnokasan, 410 y rM6puLoB npeumylle-
CTBEHHO LOMWHMPYIOT Te NpPU3HaKu, KOTOpble B OKPy>Kawliei cpege
BCTpeyaloT Hanbonee 6naronpuaTHbIE YCNOBUSA A1 CBOEro pasBuTuA.
Fmbpuabl, NOMyYeHHble B pe3ynbTaTe CKpewMBaHUs 3anajHOeBpo-
MefcKMX W aMepuKaHCKUX COpPTOB MN/OAOBbLIX AepeBbeB (M3 CTpaH
C MArKMM KAMMATOM) C MeCTHbIMW copTamu u3 Tamb6oBCKOW 06-
nactm (C CypoBbIM KOHTWUHEHTA/IbHbLIM KAWMATOM), MuuypuH Bblpa-
WK1Ban B OTKPbITOM TPyHTE. B 3TUX yCNoBMAX MPOSABAANOCH AOMUHU-
poBaHMe MPU3HAKOB 3MMOCTOMKOCTW, CBOMCTBEHHOW MECTHbIM COpTaMm.

CTaTUCTMUECKMEe 3aKOHOMEPHOCTUM MOAMMDUKALMOHHON M3MEHYM-
BOCTW. ECNn Mbl U3MEPUM ASIUHY W LUMPUHY NINCTLEB, B3ATLIX C OAHOTO
fepeBsa, TO YBUAWUM,,4TO pasmMepbl UX BapbUPYOT B AOBOJIbHO LUMPOKNX
npegenax 115 3Ta  M3MEHYUBOCTb — pes3ynbTaT  pasHbIX
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116. BapwuauMnoHHass KpuBasi 4ucna KOJIOCKOB B KOJIOCE MLIEHULbI.

YCNOBUIA pasBUTUS NNCTbEB Ha BETBAX [epeBa; reHoTun MX OLWUHAKOB.
Ecnv HekoTOpoe KONMYECTBO /IMCTbEB'PACMONIOXUTL B MOPAAKe Ha-
pacTaHus wnu yb6blBaHMA nNpu3Haka (Hanpumep, ANWHbI), KakK 3To0
N306paXKeHO Ha PUCYHKE HO, TO MONY4YUTCA PAL U3MEHUMBOCTM [aH-
HOTFO0 MNpW3HaKa, KOTOPbIi HOCUT Ha3BaHWe BapuaLMOHHOIO pAaa,
cnaralwleroca u3 OTAefbHbIX BapuwaHT. BapuaHTa, CnefoBaTenbHo,
ecTb efiHNYHOE BbIPaXXeHWe pasBUTUA MPU3HaKa.

Ecnn Mbl nogcunTaeM 4Mcio OTAe/IbHbIX BapuMaHT B BapuaLOHHOM
pagy, TO yBWAWM, 4YTO 4acToTa BCTPEYaemMOCTM WX HeOoWHAKOBaA.
Yauwie BCero BCTpevalTCA CpefHMe uneHbl BapuaLMoHHOro pAAa,
a K 060MM KOHUaM psafa 4yacToTa BCTPEYAEMOCTM 6YyAeT CHUXATbCA.
PaccMOTpuUM 3TO Ha MpPUMMEpPe W3MEHUYMBOCTM YUCNA KOMOCKOB B KO-
noce nuweHuubl. Ana n3yyeHWss BO3bMEM TFEHETUYECKM OAHOPOAHbLINA
YMCTOCOPTHbIA MaTepuan. [loAcYMTAB UMCNO KOMOCKOB B Pa3HbIX
KONOCbSIX, YCTAaHOBMM, YTO 3TO 4YMCno BapbupyeT oT 14 no 20. Bo3b-
MeM, He Bblbupas, nogapas 100 KONOCbEB M ONpPefenum 4YacToTy BCTpe-
4YaeMOoCTK pasHbIX BapuaHT. Mbl YBUAWM, YTO 4Yalle BCEro BCTpeva-
IOTCA KO/MI0CbA CO CPeAHUM 4ucnom KOnockoB (16—18), pexe—c
60NbLWNM UAX MEHLLUMM YUCNOM MX. BOT pesynbTaT OfHOr0 M3 Takux
MoAcyeTos.

Yuncno Konockos B Konoce— 14 15 16 17 18 19 20
KonnyectBo KONoCheEB — 2 7 22 32 24 8 5

BepxHuii pag undp — BbINUCAHHbIE B PAL BapUaHTbl OT HAUMEHb-
wen K 6onbwei. HMKHUA psag— yvacToTa BCTPEYAEMOCTU KadKAOWA
BapuaHTbl. Ecnv cnoXuTb paj HWKHUX uugp, nonyumm 100, uTo
M COOTBETCTBYET uWCAy OTAe/bHbIX HabnoaeHnin. PacnpegeneHue
BapuvaHT B BapuauWOHHOM pAAY .MOXHO BbIPa3UTb HarngagHoO Ha
rpauke. pahuyeckoe BblpaKeHWe WM3MEHYMBOCTU Npu3HaKa, oTpa-
Xarwllee Kak pasmax Bapuauuii, Tak M 4acTOTy BCTPeYaemoCTW OT-
JeNbHbIX BapuaHT, Ha3blBalOT BapuauWoHHOW Kpueoin 116

Kakummn e npuumMHamu BbI3BAHO TaKOe pacnpefefieHne BapuaHT
B BapuauMoHHOM pagy? lMpuymHa 3TOro — BHELWHAA cpefa M peak-
uMa Ha Hee opraHmsma. C Hayajia XW3HW, B TeyeHWe BCero nepuoga
pasBuTUS 1 O CamMOil CMepTM KaXKAbll OpraHuM3M nojaBepraercs
LencTBnilo  pasnnyHbiX (GakTopoB cpedbl. Cpean CEMSH MNLUEHWULbI,
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BbICESAIHHbIX Ha MOfie, HEeMb3A HaWTW [Ba CEMEHMW, Pa3sBUTUE KOTOPbIX
npoTekano Obl B COBEpPLIEHHO OAWHAKOBbIX YycnoBuax. nybuHa 3a-
[JEenKn B Mo4yBy, (hM3MYECKMe CBOINCTBA MOYBbI, B3aMMOAENCTBME 1
KOHKYPEHUMNS C COCEAHMMMW pPacTEHUSMWU, BIAXXHOCTb W OCBELLEH-
HOCTb W T. M.— BCe 3TO BapbMpyeT B pa3N4YHbIX HamnpaBAeHUAX
M OTpaXaeTcd Ha pa3BuTuy (eHoTuna. Ans TOro 4tobbl NOAY4YnUTb
KpaiiHee (Hambonee BblpaXeHHOe WM Haubonee cnaboe) pasBuTUE
npu3HaKa, HY>XHO, 4YTO6bl BCe 3TV MHOrQUYMUC/EHHbIe (PAKTOPblI cpenbl
JeicTBOBaN MPUMEPHO B OHOM HamnpasneHuW. [Ona nonyyeHus
601bLWOro Kojoca C MHOTMMU KOMOCKaMW HYXHO, 4TOObl co4yeTaHue
BCeX (akTopoB o0Ka3anocb Hambonee 6GnaronpuAaTHbIM. Ha camom
Jene OONMbLWMHCTBO PacTEHMIA MWCNbITbIBaeT BO3A4ECTBME pas3nd-
HOro xapakTtepa. OpfHM 61aronpuATCTBYOT pPasBUTUIO MPU3HaKa,
apyrve 3afepxusatoT ero. Mpu 3ToM (eHOTUN WX OKa3blBaeTCH
rae-tTo cpefu CpefHWX BapuaHT BapuauWOHHOro psaga. Yem ofgHo-
obpa3Hee YyCnoBMA pasBUTUA, TEM MeHbLIe BbipaXeHa MoAupUKa-
LUMOHHAasA W3MEHYMBOCTb, TEM KOpoye Oy[AeT BapuMaUWOHHbLIA pAag.
Uem pa3Hoo6pasHee ycnoBusi Cpefbl, TeM LWMpe MOAUGDMKALMOHHAS
M3MeHYMBOCTb. Pasmax Bapuauum 3aBUCUT W OT reHoTuna.

UToObl gaTb O6GBLEKTUBHYI XapaKTepUCTWKY W3MEHYMBOTO nNpu-
3HakKa, Hef0CTaTOYHO OrpaHUYUTLCA MCCNefoBaHMEM HEMHOMMX 0co-
6eifl, HY>XHO MW3yuYUTb 6ONbLIOE WX YWCAO WM MOCTPOUTHL BapualuoH-
Hyt0O KpuBylo. Mcnonb3ysa [aHHble BapuauWOHHOW KpuBOW, onpeje-
NAKT CPefHIO BEIUYUHY NpU3HaKa.

1. MpuBeauTe NpuMepbl NPU3HAKOB Pa3/IMUHbIX XWBOTHLIX W pacTeHwid, obna-
[LalLWnX WNPOKOW 1 y3KOW HOpMOI peakuuu. 2. Monb3yach pa3faToOYHbIM MaTe-
pvanom (cemeHa daconu, 60608, NUCTbA akauuuM W 4p.) W PYKOBOACTBYACH
pucyHkoMm 115, MOCTPOIKW BapuaLMOHHbIA pag u rpaguk. MacwTab npousBoNb-
Hbli. 3. Mcnonb3yiiTe AaHHble MOCTPOEHHOrO BaMW BapWaLMOHHOIO psaga ANs
onpefeneHns CpeAHeil BeNUYMHbI NpuU3Haka. [ N5 3TOr0 UYMCIEHHOE BbIpaXeHue
npu3Haka ansa Ka)K,qOﬁ BapMaHTbl YMHOXaKT Ha YMCNO BapuaHT. Bce 3Tun npowus-

BeAEHMs CKNafblBalOT M 3aTeM [enaT Ha o6liee 4YMCNO BapuaHT. ITO MOXeET
ObITb BbIp@XEHO CcneaytoLeii hopmynoii:

rae M — cpefHAs BenuMyuHa, N — BapuaHTa, P — 4acTtoTa BCTPe4YaeMoCcTu
BapuaHT, 2 — 3HaK CyMMMUpOBaHMA W M — obLiee 4YNCNO BapuaHT BapuaLMOH-
Horo psga. Ons npumepa BbIYMCAUM MO 3TOW (DOPMYyNe CPEefHIO BeNNYUHY
yucna KONoCKOB MieHuubl (c. 231). YMHOXMUM KaxAyt BapuaHTy Ma 4acToTy
ee BCTpeyaemocTu. 31O cocTaBuT: 14X2=28; 15X7=105; 16X22=352;
17X32=544;~ 18X24=432; 19X8=152; 20X5=100. Cymma Bcex 9TuUX
npoussefeHunii 6yaet paBHoii 1713. Pa3fenuB 3Ty cymMMy Ha o6Lwee 4ucio
BapuaHT psafa, KoTopoe pasHsAeTcs 100, MOAyyuMm CpPeAHIO BeUYMHY, paB-
Hyto 17, 13.

61. HacnegctBeHHasas M3MEHUYMBOCTb

MyTaumoHHas  M3MEHYMBOCTb. MOAUPUKALWOHHAS  WU3MEHYU-
BOCTb He 3aTparuBaeT reHoTWna opraHusma. Hapsgy ¢ Mopgutumka-
UMAMM CYLLECTBYET Apyras (hopma W3MEHUMBOCTW, MEHSIOWAA FeHOo-
™Mn. 3Ty (OpMY W3MEHYMBOCTW HA3bIBAlOT FEHOTUNUYECKON WM MY-
TaUWoHHOW, a OTAeNbHble W3MEHEHUs — MyTauuamn. HacnefgCTBeH-
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Kapnukosasa ¢opma HopmanbHas (opma

117. MyTayma OCNMHHUKa (3HOTepbI).

Hble W3MeHeHUs MOryT 6biTb TakKXe pe3ynbTaToM nepekoMbuHauuu
reHOB MNPU CKPELLMBaHUW.

CyliecTBoBaHMe HacneLCTBEHHbIX U3MeHeHWI 6b110 n3BecTHO [ap-
BUHY. Bcs ero Teopus 3BOMIOLUN BbITEKAET W3 YYEHUS O eCTeCTBEH-
HOM OTO6Ope HacnefACTBEHHbIX W3MeHeHWA. HacnegcTBeHHas W3MeH-
4YMBOCTb— HeobXo4MMas NPeAnocbiika ecTeCTBEHHOTO W UCKYC-
CTBEHHOro otbopa. OfHaKo BO BpemMeHa [lapBuHa eLie OTCYTCTBOBaNM
OMbITHbIE [aHHbIe O HACMefCTBEHHOCTU W 3aKOHbl HAaCnefoBaHWUA He
6bln U3BECTHbl. JTO He [aBajio BO3MOXHOCTM CTPOro pasfmyatb
pasHble hopMbl U3MEHUYUBOCTMU.

MoHATME 0 MyTauuax Obl10 BBEAEHO B HayKy rofinaHAckum 60-
TaHWKOM fe dpusom. Y pacTeHus OoCNMHHWUK (3HOTepa) OH Habnwogan
NOABNEHME PE3KUX, CKAYKOoOOpasHbIX OTK/JOHEHW/ OT TUMWUYHON
(hopMbl, NpUYeM 3TN OTKNOHEHWA OKasaNucb HacnefCTBEHHbIMYU

117 . [danbHeilwne uccnefoBaHWA Ha PasIMyHbIX 06bEKTaxX —
pacTeHMAX, >KWUBOTHbIX, MUKPOOPraHM3Max — nokasanum, 4To fABne-
HWe MyTauMOHHON W3MEHYMBOCTW CBONCTBEHHO BCEM OpraHu3mMam.

MatepuanbHOii OCHOBOM reHOTMNA SBAAKTCA XPOMOCOMbl. My-
Tauum — 3TO W3MEHEHWA, NPOUCXOfALWMe B XpomMocomax Moj BAuA-
HWeM (PaKTOpOB BHELUHel MNM BHYTpPeHHeli cpefbl. MyTaunoHHaa u3-
MEHYMBOCTb OT/INYAETCA OT KOMOWHATMBHON M3MeHuYMBOCTM. MyTa-
UMM — 3TO BHOBb BO3HMWKAlOLWIME W3MEHEeHWA B TeHOTune, Torfja Kak
KOMOWHaUMN — HOBble COYeTaHUs POAUTENIbCKUX TEHOB B 3UrOTe.
MyTauumm 3aTparmBaloT pa3HO06pa3Hble CTOPOHbI CTPOEHUSA U (PYHK-
uMm opraHusma. Hanpumep, y paposodpunbl 118 W3BECTHbI My-
TaUuWMOHHbIE W3MeHeHUA (OopMbl KpblbeB (BMAOTb O MOJIHOTO WX
MCYE3HOBEHWA), OKPACKW Tena, pasBUTUA LLETUHOK Ha Tene, (HOPMbl
rnas, WX okpacku (KpacHble, Xentble, Gefible, BULLIHEBble W T. 1.),
a TakXXe MHOrux (U3NOMOrMYecKUX MNPU3HAKOB (MPOLONXKMUTESb-
HOCTb >XW3HW, NNOAOBUTOCTb, CTOMWKOCTb K pasHbiM MNOBPEXAatoLnm
BO34eWCTBMAM ¥ T. N.).

Hapagy C pe3skuMu HacneACcTBEHHbIMU OTK/IOHEHUAMU ropasfjo
Yalle BCTpevalTcA HeboMblWMe MyTauuu, AULb HEMHOTUM OTK-
yaroLwmecs OT UCXOAHbIX POPM. TemM He MeHee yKasdaHHble fe ®Ppu3om
MPU3HaKM MyTauuin — Mx CKaykoobpa3HbIi xapakTep W Hacnegye-
MOCTb — OCTalTCa B cuine. MyTauum COBEpLIATCA B Pas/MUHbIX
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118. Pa3nu4yHble mMyTauun Apo30dunbl.

HanpaB/ieHUsX K caMmu Mo cebe He ABAAKTCA NPUCMOCOBUTENbHBIMMK,
noesHbIMK 419 OpraHu3Ma uaMeHeHmaMu. O6 3TOM yXXe roBOpPMIOCH
B rnase, NOCBALWEHHOW AapBUHU3MY.

MHoOrve BO3HMKaKOLWMe MyTauum HebnaronpuaTHel A1d opra-
HM3Ma W Jaxe MOryT Bbi3BaTb €ro rubenb. BOMbWMHCTBO TaKuXx
MyTauuidi peLeccuBHbl. B couyeTaHum C annenbHbIM LOMWHAHTHbLIM
reHOM OHU (hEHOTUMWYECKM He MposABAsTCA. HO MHOrga npovcxogat
M LOMWHAHTHbIE MyTaLumn, CHMUKAKLLME XU3ZHECMOCOOHOCTb MM Jaxe
BbI3blBalOLWMe rmbenb opraHusma. Pa3nnyaldoT HECKONbKO TUMOB
MyTauuii M0 XapaKTepy W3MEHeHWi reHoTumna.

MeHHble MyTaumn. Hanbonee pacnpoCTpaHeHHbIMW ABASKOTCA My-
Tauuun, He CBA3AHHbIE C BUAVMbIMU B MUKPOCKON W3MEHEeHWUsMU CTpoe-
HMA XPOMOCOM. Takue MyTauuu MpefcTaBnAT COOOA KauyeCTBEHHble
N3MEHEHUA OTAE/IbHbIX FEHOB W HOCAT Ha3BaHWE TFEHHbIX MyTauuii.
Ha ocHOBaHWW wuccnefoBaHWii, NPOBEAEHHLIX TNaBHbIM 06pa3oM Ha
MUKpPOOpPraHusmax, yCTaHOBJ/IEHO, YTO TakuMe MyTauum cBs3aHbl C npe-
o6pa3oBaHUEM XuUMUYeCKol CTpyKTypbl AHK, BXxopgsduwein B cocTas
XPOMOCOM. W3MeHeHUe nocfief0BaTeNbHOCTU HYKIEOTUAOB B XPOMO-
comHol AHK, BblnageHne O4HUX W BK/OYEHUE APYTUX HYKNEOTMAOB
MeHSAI0T cocTaB obpasyrouweiics Ha AHK monekynsl PHK, a ato, B
CBOK ouepedb, 006ycnoBNMBaeT HOBYK MNOC/AeA0BaTe/IbHOCTb aMMWHO-
KMUCNOT Mpu CcuHTe3e 6GenkoBoil monekynbl (c. 172). B pesynbTate
B KNETKE Ha4YMHAeT CMHTe3MpOoBaTbCs HOBbIA 6€n0K, 4YTO MNPUBOAMT
K MOSABMEHWIO Y OpraHM3Ma HOBbIX CBOMCTB.

XpOMOCOMHbIe MyTaLuu. MI3BeCTHbI MyTauuun, CBA3aHHble C BUAW-
MbIMM Mpeo6pa3oBaHUAMM XPOMOCOM. K umciy Takux U3MeHeHUi
OTHOCATCA, Hanpumep, MepeMeLLeHne 4acTu OfHOM XPOMOCOMbI Ha
OPYTYtO, €ii HEroMOMOrMYHY, NMOBOPOT y4acTKa XpPOMOCOMbI Ha 180°
N PAL CTPYKTYPHbIX W3MEHEHWA OTAE/IbHbIX XPOMOCOM.

K ocob6oii rpynne MyTauuii OTHOCATCA W3MEHEHWS 4yucna XpPOMo-
COM. OTM MyTauuW CBOAATCA K MOSABMEHUID NUWHUX WAN YTEpe HEeKOo-
TOPbIX XPOMOCOM. Takoro pofa M3MeHeHUsi B XPOMOCOMHOM COCTaBe
NMPOUCXOAAT NPU HapyLleHWW B CUAY KaKMX MO0 NPUYMH HOpManb-
HOr0 Xoja Meio3a, KOrga BMECTO HOPManbHOro pacnpegeneHus
XPOMOCOM MeXAY LOYEPHUMM KneTKkamyu 06e FOMOMOrMYHble XPOMO-
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COMbl OKa3blBalOTCA B OAHOW KneTke. O6bIYHO TAKOro poja Hapylie-
HUA CHMXaKT XM3HECNOCOOHOCTL OpraHu3ma.

Oco6blii TMN HacneACTBEHHbLIX W3MEHEHWI MpefacTaBnseT coboi
AB/IEHWE NOAUNIOMAUN, KOTOPOE BbIPXAETCA B KPaTHOM YyBenude-
HUM 4yucna XpoMOCOM. BO3HWKHOBEHWE MNOAUMAOMAO0B OObIYHO CBA-
3aHO C HapylleHWeM MpoLEeccoB MWTO3a uauM Meliosa. Mpu MUTOTKM-
UECKOM [efleHUN XPOMOCOMbl MHOrAa He pacxofatcsa K Mofwcam
M He 06pasyloT AOYepHUX ALepP, a OCTATCA B TOM Xe agpe. Ecnm atoT
npoLecc NpouCXOAMT He B MOMOBOA, a B COMaTWYECKON KNeTKe ¢
AMNNOMAHBbIM HAabopoOM XPOMOCOM, TO Cpa3y BO3HWKaeT K/eTKa, COo-
jepxawaa B fBa pa3a 060/blWle XPOMOCOM, YeM AuniongHas —
TeTpannongHas knetka. OHa wMeeT, CnefoBaTeNbHO, BMECTO ABYX
ranfoufHblx Habopos u4eTbipe (4n). Ecnu 3to Habnwopgaetcs npu
Melio3e, TO KOHBLIOTUPYHOLLME TFOMOJIOrMYHbIE XPOMOCOMbI He pacxo-
AATCS K MPOTMBOMOMOXKHbLIM MOMOCAM U BO3HMKAOT AUNIONAHbIE
rametol. Ecnn Takaa rameTta npuv OnNAOLOTBOPEHWWU COMbETCA C HOP-
MafibHOW ranaougHON, TO BO3HMKaeT TpunaomgHasa surota (34). Ec-
Nn 06e rameTbl OKaXyTca AWNAOUAHBLIMW, TO BO3HWKaeT TeTpaniong-
Has 3uroTa (44).

MonunnonaHble BUAbI 4OBONLHO 4acTo HabnwoaalTca B NpUpose y
pacTeHUA U OYeHb PeAKO BCTPeEYalTCs Yy XKMBOTHbIX. [lonunaoungs
Yy pacTeHWii MO CPaBHEHWIO C AWMAOMAAMU YaCTO XapakTepusyrTcs
6051ee MOLLHbIM POCTOM, OO/bLWINM pasMepoM M MacCOi CeMAH K nio-
[0B W T. N. SBfIEHNE NOAUNNOMANW LIMPOKO MCNOJb3YIOT Ha NpakTUKe
B paboTe MO CO34aHWI0 BbICOKOMPOLYKTUBHbIX COPTOB PacTeHWid.

B HacToswee BpeMa pa3paboTaHbl METOAbl, NO3BONAOLWMNE NONY-
YyaTb MOMWUNMOUAbI 3KCMEPUMEHTANbHO, BO3AENCTBYA Ha [fenawyrocs
KNeTky sagamu (Hanpumep, KOMXMLWHOM), paspylialolmnmm Bepe-
TEHO [EeNEeHUs, HO He NPenATCTBYHOLWWMWU YABOEHUIO XPOMOCOM.

ComaTtuyeckne MyTauun. MyTaumm CBA3aHbl C W3MEHEHUAMU B
CTpoeHUN (M3MeHeHUs HykneoTuoB B monekyne OAHK) wamn yucne
XPOMOCOM. EcCnin 3TM M3MEHEHUs NPOMCXOAAT B MOJOBbLIX KneTkax, TO
OHV MPOSABASAKTCA B TOM NMOKOMEHUN, KOTOPOe pa3BUBaeTCs U3 NOMOBbIX
Knetok. Ho nofo6Hble U3MEHEHUA MOTYT MMeTb MecTo U B comaTuye-
CKMX KfieTKax. VX Ha3blBalOT COMaTWUYECKUMU MyTauuaMu. Takue my-
TauuMnm MNpUBOAAT K W3MEHEHWIO MpuU3HaKa TOMbKO 4acTu OpraHusma,
pa3BMBaOLLerocs 13 M3MeHeHHbIX KneToK. Ha pucyHke |118 nsobpaxe-
Ha comaTuyeckas myTtauumsa 6enornasoctu, 3axBaTuBLIAA 4YacTb rnasa
Lpo3ouinbl.

Y XWBOTHbIX COMATMYECKME MYTauuu He fepefaroTcs MOCnefyro-
WMM MOKONIEHUAM, MOCKO/bKY M3 COMATUYECKMX KNETOK HOBbIA opra-
HW3M He BO3HWKaeT. [lpyroe geno y pacteHuit. Mpu noMmowm 0TBOA-
KOB Y NPUBMBOK WHOrAa YAAETCA COXPAHWUTb BO3HUKLIEE W3MEHEHWe,
M OHO OKa3blBaeTCA CTOMKMM, HAcnefCTBEHHbIM.

YactoTa 1 NpuymHbl MyTaumid. YueT BOSHUKAKOLWMUX MyTauuidi npeg-
cTaBnsieT coboil 60/bwIMe TPYLHOCTU. BONLWIMHCTBO MyTaumii peuec-
CUBHbl. OHM BO3HMKAIOT B rEHaX, /I0Ka/M30BaHHbIX B XPOMOCOMax
MoNoBbIX KNeToK. ameTa, Hecylias BHOBb BO3HUKLUYH PeLEeCCUBHYIO
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MyTauuto, Npu ONn04OTBOPEHUN OOLIYHO COEAWHSIETCA C rameToi, KO-
Topas Takol myTayuuM He HeceT. [103TOMYy BHOBb BO3HMKLIAS pe-
LeccrBHas MyTauusa (eHoTUNMYeckn He nposBmTcA. OAHAKo B nocne-
AYIOLWNX MOKOMEHUAX OHa OydeT pasmMHOXaTbCA BMeCTe C Hecyllein
€e XpOMOCOMOW W pacnpoCTpaHATbLCA Cpean 0cobeil AaHHOro BMAa.
Nivwb Korpa coegnHATCA ABe rameThbl, HECyliMe OfHY U Ty Xe peuec-
CUBHYIO MyTauuto, OHa MPOSBUTCS (DEHOTUMUYECKN.

B nNpupogHbIX YCNOBUSX MyTauusi KaXAoro OTAeNbHO B3ATOrO
reHa MPOWCXOANT O4YeHb peako. MOXEeT BO3HWMKHYTb MNpeacTasne-
HWe, 4YTO Manas W3MEHYMBOCTb [FEHA He MOXeT faTb JjocTa-
TOYHOr0 martepuana Ana ecTeCTBeHHOro otbopa. Ha camom pgene 3to
He TaK. Y opraHusaMa WMeeTcs HECKO/IbKO ThICAY [EHOB, TaK u4TO
obllee 4yMcno MyTaumii OKasblBaeTCA 3HauMTeNnbHbIM. [Ans TOW Xe
4p0o30(nAbl, Hanpumep, BbICYUMTAHO, YTO OKONo 5% ee rameT HecyT
Kakyl-H1nbyab MyTauuw. MccnefoBaHUsS pacnpocTpaHeHWs MyTaumii
B MNPUPOAHBLIX MONyAAUMAX [Ap030(W/bl, MPOBEAEHHbIE B pPasHbIX
reorpaMyeckux 30Hax, MoOKasanu, YTO OHU «HAaCblLeHbl» pPa3Ho-
obpasHbIMM MyTauuamMu, 6GOMLLIMHCTBO KOTOPbIX B CUY peLeccuB-
HOCTN (PEHOTMMMYECKM HEe NpPOsiBMAeTCH.

B cBA3M C TeM 4YTO MyTauuMm KaXAoro reHa NpOMCXOAAT Pefko,
MOXHO FOBOPWUTH O €ro 3Ha4YMTEeNbHOWN CTOMKOCTU. DTO UMEET 60/bLLOE
6nonormyeckoe 3HayeHume. Ecnm Obl TreHbl f€erko M 4acTo M3MEHs-
NINCb, TO CyLLECTBOBaHME BUAOB CTano 6bl HEBO3MOXHO, M60 B Kax-
[OOM MOKO/IEHMM OpraHu3mbl npeBpalianncb 6bl B HEUTO COBEPLUEHHO
HOBOE, He MOXO0Xee Ha poauTenein. OTHOCUMTENbHAs CTOMKOCTb BU-
[0B — Ba)KHOe YC/OBME MPMCMNOCOBGMEHHOCTM OpraHuM3ma K cpejge
obuTaHus.

Cnoco6HOCTb K MyTMPOBAHUIO — OLHO M3 OCHOBHbLIX CBOWMCTB reHa.
PasymeeTcsi, Kaxpgas OTAeNbHas MyTauuWs BbI3bIBAETCA KaKOMR-TO
npuumHoii. OfHaKo B GOMbLWINHCTBE CAy4YaeB 3TU MPUYMHLI OCTAKTCS
HaM Heu3BeCTHbIMW. MyTauum CBSi3aHbl C W3MEHEHUSMW BO BHeELU-
Heil cpefe. 970 ybeauTeNbHO [0OKa3blBaeTCSA TEM, 4YTO WCKYCCTBEH-
HbIM BO34EMCTBMEM pPa3MYHbIX BHEWHUX (DAKTOPOB YyAaeTcs pPesko
MOBLICUTb 4YWCNO BO3HMKAKWMX MyTauuii. OCOBEHHO 3((EKTUBHO
LEeNCTBYHOWMUMM  (PaKTOpamMmn 3KCMEPUMEHTANLHOTO MOAYyYeHUs My-
Tauuii OKasblBalOTCA TaKue, KOTOPbIE BAUSKOT HAa HYKNEUHOBbLIE KWUC-
NOTbl. 3TO MOHATHO, TaK KakK reHbl — 3T0 yyacTku uenn AHK.

JKCNepuMeHTa/IbHOe MONyYeHWe MyTauuii. BrnepBble B ONbiTe pes-
KO€ MOBbIWEHNE YUCMa BO3HUKAKOLWMX HACMELCTBEHHbIX W3MEHEHWI
6bI/10 NONYyYeHO AeiAcTBMEM nydyeld PeHTreHa. o4 BAMSHWEM pPEHT-
reHM3aLmm YUCIo MoMyYaeMbiX MyTauuili yaanocb noBbicuTh B 150 pas
n gaxe 6onee. C Tex NoOp 3KCMEePUMEHTa/bHOE MOAYYeHUe MyTaumii
OCYLLECTB/IEHO Ha PasNUYHbIX OpraHusmax, oT 6akTepuil n BUpPYycOB
00 MMIEKONMUTAKLWNX U LUBETKOBbIX pacTeHuin. Kpome nydeid PeHTreHa
N ApYrux (opM WOHU3MPYIOLWEN paguauumn, myTtayum MoryT ObiTb
BbI3BaHbl Pa3/IMYHbIMU XUMUYECKUMUN U (DU3UYECKUMU BO3LENACTBMUA-
MW: TemMnepaTypoii, N3MEHEHNEM Fa30BOr0 peXxuma, BNaXXHOCTU U T. M.
Vi3mMeHeHMs1, 3aTparvuBaruiMe npoueccbl 06MeHa BewecTB, B 0COOEH-
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HocTu cuHTe3 OHK, oka3biBalOT BAWAHME Ha MyTalMOHHbIA MpoLecc.
MonyyeHne MyTauumii MmeeT M NPakTUYECKOe 3HayeHWe, TaK Kak Mno-
BbllLaeT HACNeACTBEHHYIO N3MEHUYMBOCTb, aBas MaTtepman 4na otéopa.

3aKOH FOMOJIOTMYECKUX PAJOB B HAC/NeACTBEHHOM W3MEHUYMBOCTMU.
BaxHasa 3akOHOMepHOCTb 6bina ycTaHoBneHa H. . BaBuioBbIM.
OHa u3BeCTHa Moj WMeHeM 3aKOHa TrOMOMOTMYeCcKMX PAAOB B Ha-
CNefCTBEHHOW W3MeHUMBOCTU. CyYLLHOCTb 3TOr0 3aKOHa CBOAMTCA K
TOMY, 4TO BWUAblI U POAbl, FeHeTUYeckn 6an3Kue (CBA3aHHbIE APYr C
OPYTOM eAUHCTBOM MPOMCXOXAEHMUA), XapaKTepusylnTCAa CXOLHbIMU
psfaMn B HacneACTBEHHOW W3MEHUMBOCTW. 3HAA HacnefCTBEHHble
M3MeHEeHMa y OfHOro BMfAa, MOXHO npeABueTb HaxoX4eHNe CXOAHbIX
M3MEHEHUA Yy POACTBEHHbIX BUAOB W pOAOB. Heckonbko npumepoB
rOMOMIOrMYecKMX PALOB WM3MEHYMBOCTM B CEMENCTBE 3/71aKOB [faHbl
B npwunaraemoi Tabnuue. Y O>KMBOTHbIX Mbl TakKXe BCTpeyaemcs
C MNposB/ieHWeM 3TOW 3aKOHOMEpPHOCTW. Hanpumep, y rpbi3yHOB CYy-
LLeCTBYHOT rOMONOrMYECKME PAfAbl MO OKPAaCKe LLepCTu.

3aKOH TrOMO/OrNYecKuX pafos —a3To ob6uias 3aKOHOMEpPHOCTb
HacneAcTBeHHOW M3MeHUMBOCTW. OHa MMEEeT BaXHOe MpaKTUyecKoe
3HauyeHue, TakK Kak obneryaer NOWUCKM HaCNeACTBEHHbIX YK/IOHEHWIA
ans otbopa.

romonoruyeckme psagbl B HacneACTBEHHOV M3MEHUYMBOCTU B CeMeicTBe 3/1aK0BbIX
(no H. N. BaBunosy) *

HacneacteeHHOe BapbMpoBaHWE NMPU3HAKOB n
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Tabnuua B3aTa U3 pa6oTel H. /. BaBunoBa «3akOH rOMOMIOTMYECKMUX PAAOB
B HacneACTBEHHOW W3MeH4YMBOCTU», 1935.
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Buonoru- O6pas O3uMblit + o+ o+ o+ +
yeckue XKU3HU fAposoii O+ o+ o+ o+ o+ o+ 4+
npu3HaKm Monyo3nmblii O+ o+ o+ o+ o+ +
Ckopocne- Mo3auas + O+ o+ o+ 4+ o+ o+ o+ 4+
NoCTb PaHHAA + O+ o+ o+ o+ o+ o+ o+ o+
MpumeyaHune. 3HakK 03HayaeT Haauume HacneacTBeHHbIX opm, 06-

NafalolnX yKasaHHbIM MPU3HAKOM.

1. B uyem pasnuuus mexagy MoAupUKaLMOHHOW U MyTaLMOHHON M3MEHUYNBOCTbLIO?
2 2. B ueM pasnmuune Mexpay reHHbIMU 1 XPOMOCOMHbIMM MyTauuamMn? 3. YTo Takoe
noaunaonaua? Kakue CyLLeCTBYIOT MeTOAbl 3KCMEepVMEHTanbHOro MosyyeHus

<4b. MyTaumii?

62. MatepuasibHble OCHOBbI HacNeACTBEHHOCTU
N U3MEHYNBOCTU

eHoTun — uenocTHas cuctema. O3HaKOMUBLUWCH C OCHOBHbIMM
3aKOHaMMn TEHETUKMW, Mbl MOXeM Tenepb MOABECTU HEKOTOPble WUTOMU
W yrnyo6uTb Halle MpefcTaB/ieHWe O TFeHe U reHoTWne OpraHu3MoB.
PeanbHOe CyLleCTBOBaHWE TreHa [J0KasblBaeTCA [BYMS rpynnamu
(haKTOB: OTHOCMTE/IbHO HEe3aBMCUMbIM KOMOWHMpPOBaHMEM npu pac-
LWenieHnn; CrnocobHOCTbID WM3MEHATLCA — MyTupoBaTb. K uwucny
OCHOBHbIX CBOICTB FeHa OTHOCWUTCA W €ro CNoCOGHOCTb K YABOEHWIO
npy YABOEHWW XPOMOCOM. [eHbl 061afalT 3HAYUTENbHON YCTOW-
YMBOCTbIO, 4YTO W OMpefenseT OTHOCUTE/IbHOe MOCTOSAHCTBO BUJA.
Mexnay reHamu OCYLLEeCTBMSETCA TECHOe B3aMMOAeicTBUe, B pe3yfib-
TaTe Yero reHOTUN B LIE/IOM He MOXET paccMaTpuBaTbCs KakK npo-
cTas MexaHW4yeckas CyMMa reHoB, a npefctasnseT co60l CNOXHYIO,
CNOXMBLUYIOCA B MPOLECCe 3BOMOLUN OPraHM3MOB CUCTEMY.
HocuTtenamm matepuanbHbiX OCHOB HAacnefCTBEHHOCTU — reHOB —
CNyXaT XpPOMOCOMbI, B cOCTaB KOTOpbIX BXoAaT AHK un 6enku. OcHo-
BO NepeyvncrieHHbIX Bbllle CBOMCTB reHa ABnseTcs cnocobHocTs AHK
K camOyfABOeHM0. B ocHOBe feiicTBMA reHa B MNpouecce pa3BMTUA
opraHu3Ma NeXxuT ero crnocobHocTb 4yepes nocpeactso PHK onpe”
fLenaTb cuHTe3 6enkoB. B monekyne AHK kak 6bl 3anucaHa WHGop-
MaLua, onpefensroLwas XMMUYECKY CTPYKTYpY 6efIKOBbIX MOMEKY.
3TOT MexaHu3M £BAfeTCA O06WUM Ha BCeX CTYMEHAX 3BOJIOLMM
OT BMPYCOB M 6akTepuil [0 MNEKONUTaKLWMUX W LBETKOBbIX pacTe-
HWiA. OTO yKasblBaeT Ha TO, YTO 6MONMOrMYeckas pofb HYKIEUHOBbIX
KWUCMOT onpejenunacb Ha OYEHb PaHHMX 3Tanax 3BOMOLUU XKU3HMU,
BO3MOXHO, B CaMblii MOMEHT Mepexoja OT HEXWBOT0 K >XWBOMY.
HecmoTpsa Ha 6onbline ycnexu B pasBUTUM TEHETUKMU, elle MHO-
rMe BOMPOCblI He pelleHbl HayKol. Tak, He BMOJSiHe ACHO, Kakum obpa-
30M reHbl AeiCTBYIOT B MpoLecce MHAUBUAYANbHOrO pasBMTWUA opra-
HU3Ma (OHTOreHesa). B kaxgoli kneTke MMeeTcs AUMNOMAHBLIA Habop
XpOMOCOM, a CfiejoBaTeNlbHO, W BeCb HAabop reHOB [JAHHOr0 BUAA.
OueBMAHO, YTO B pasHbIX KMeTKax W TKaHAX (YHKLWUOHMPYIOT NULLb
HEMHOI Ve TeHbl, @ UMEHHO Te, KOTOpble ONpefenstoT CBOWCTBA fAHHOWA
KNeTKN, TKaHW, opraHa. KakoB e MexaHu3m, ob6ecnednBaroLmnii
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aKTUBHOCTb OMpefeneHHbIX reHoB? 3Ta npobnema ceivac YCUIEHHO
paspabaTbiBaeTcs B Hayke.

LuTonnasmarmnyeckaa HacnefcTBeHHOCTb. Bce faHHble COBpeMeH-
HOM TeHeTUKN NOATBEPXAAKT Befylyl pPOlb XPOMOCOM B Hacien-
CTBEHHOCTU. XPOMOCOMHAsA Teopusi OCHOBLIBAETCA HAa OFPOMHOM KO-
nnyecTtBe (hakToB. HO M B uMTON/IasMe CYLLECTBYIOT CTPYKTYpbl, KO-
TOpble Hapagy C XpoMocoMamu ffpa WUrpakwT ponb P HacneACcTBEH-
HOCTW, OHW ONpefenfloT LUTONNA3MATUYECKYIO HaclefCTBEHHOCTD.

Y pacteHuii nnactmabl (B TOM 4uCle U XN0pOMNAacTbl) pasMHO-
XawTca nNyTem fgeneHusd. 3TU OpraHouAbl, TaK Xe KakK W KNeTo4yHoe
A4po, obnafatoT CroCO6HOCTbIO K CamMOBOCMPOU3BEfEHUIO. Y LBeT-
KOBbIX pacTeHUin B ANLEKNeTKe COoAepXaTcsa nnacTugbl, KOTopble
nepefatoTCa CleAyloWemMy MOKONeHW0. Yepes nblnbLeByo TpyoKy
nepefava nnacTui TOXe BO3MOXHA, HO B HeBOMbLIOM KONIMYECTBE U
He Bcerga. Y psfga pacTeHWil onmcaHbl HacneAcTBEHHble W3MEHeHUs
(MyTaumun), Kacawlmecs CBOWCTB xjoponnactoB. OfHUM M3 Takux
M3MEHEHU sABNAeTcA noTeps (MOAHAA WAM 4YacTU4YHas) XJ/joponnac-
TaMy CNOCOBGHOCTU K CUHTe3y xnopodunna. Ecnm 3To u3MeHeHue
3aTPOHET TO/IbKO YaCTb K/IeTOK, TO MOJiyyaeTcd xapakKTepHas KapTuHa
MecTpo/IMCTHOCTU: OTAeNIbHbIe YacTu IncTa U APYruX 3e/eHblX OpraHoBs
pacTeHWii NUWeHbl xnopodunana M oKasbiBalTCH CBeTAbIMU. Kpome
Xn0poniacTos, Cam0OBOCNPOU3BOAALLMMAUCA OpraHONgaMun KneTku AB-
naTca mutoxoHapun (c. 134). B HMX Tak XXe, Kak W B xjioponsacrax,
o6HapyxeHa AHK. B HacTosllee BpeMs rfiaBHbIM 06pa3oM y OAHO-
KNETOYHbIX OPraHu3mMoB (4POXKW, MPOCTeillne) HalifeHbl MyTauuu,
CBA3aHHble C M3MeHeHneM JHK MUTOXOHAPWIA. Y MHOFOKIETOUHbIX
OpraHnu3moB, pasMHOXarLWMXCAa MOMOBLIM MyTeM, XapakTepHas 4ep-
Ta UMTON/Na3MaTUYecKoih HacneAcTBEHHOCTM nepefjaya HacneAcTBeH-
HOli MH(OpPMALMKN NO MATEPUHCKON ANHUK. ITO 06BACHAETCS TeM, UTO
AliuekneTka 6orata UMTONAa3MOl, a CMepMaTto3onj MoYTV JULLEH ee.

Bce 3To no3BoNseT roBOPUTb HE TO/ILKO O XPOMOCOMHONM, HO U O
uUMTONNa3MaTMUecKon HacnefacTBEHHOCTU, UrpawoLeli, 04HaKo, BTOpO-
CTEMNeHHY, MOAYUHEHHYIO POb.

1 Yrto sBNsfeTcA MaTepuanbHO OCHOBOM reHa? OO6bBACHMTE MNOAPOGHO, Kak

Bbl MOHUMaeTe BbIpaXeHWe «HacnefCTBEHHas WH(opmauua 3anucaHa B Mo- r
CnefloBaTeNbHOCTU HYKeoTUA0B Monekynbl AHK». 2. OanHakoBa wan pasfinyHa
HacneAcTBeHHas WHGopmayus, 3anucaHHas B LHK XpoMocom HepBHOW K
3NMTennanbHOR KNeTok OAHOFO W TOro XKe opraHun3ma? Mogpo6bHO aprymeHTupyii-

Te Baw oveeT. 3. YTo npefcTaBnseT co6oii LuMTONMa3MaTuyeckas Hacnej-
CTBEHHOCTL? [lpuBeguTe MPUMEPHI.

63. [eHeTMKa 1 3BOMIIOUMOHHAA Teopusa

PaspaboTaHHas [apBMHOM 3BOMOLMOHHAS TEOPWS OCHOBLIBAET-
CA Ha cnefyrwuwmx (akTopax: W3MEHUYMBOCTW, HacNeACTBEHHOCTM,
6opbbe 3a CyLecTBOBaHWE U eCTeCTBEHHOM oT6ope. [naBHOe 3Haue-
HWe KakK maTtepuan fgna otbopa umeeT, no [apBuHYy, HacnefCTBeH-
Has M3MEeHYMBOCTb. B HacToswee Bpems 3TV MONOXEHUS T1y6OKo
paspabaTbiBalOTCA.



240 OCHOBbI FeHeTUKMU

B cBeTe COBpPeMEHHbIX Hay4HbIX [AaHHbIX MOXHO YTBEPXAaTb,
4TO OCHOBY AapBMHOBCKOM HacnefCTBEHHOW N3MEHUYMBOCTM COCTABNAOT
MyTauuum. WX n cnegyet paccMaTpuBaTb KakK OCHOBHOW MepPBUYHbIN
maTepuan ANs 3BOMKOLMOHHOTO npouecca. Ocobu, Hecywme OfHW
MyTauun, CKPeLLMBaloTCa C 0COBAMU, UMELUMU LPpyrue myTauuu.
MonyyalTCca HOBble COYETAHUA TEHOB, HOBble MEHOTUMbLI. 3Ta U3MEH-
YMBOCTb W JaeT MEepBMYHbLIA MaTepuan AN ecTecTBeHHOro oT6opa,
BeAylero K o6pa3oBaHui0O HOBbIX BWUOB.

MeHeTnka nonynsAumin. OCHOBHOM (POPMOI CyLLeCcTBOBaHWA Buga
asnatrca nonynauum (c. 18). Ana Toro 4ytobbl KOHKPETHO npefcTa-
BMTb HayasibHble 3Tanbl 3BOMOUWUW, BAXHO W3YYUTb Te TeHeTuye-
CKMe MNpoLecchbl, KOTOpble MpoTeKkalT B nonynsuyuax. [deicTsue reHe-
TUYECKMNX 3aKOHOB B MONynauuMAX NpeAcTaBiaseT npegmeT mccnefosa-
HMS 0coboro pasjena reHeTWKW, Ha3biBAEMOr0o FeHETUKOW nonyns-
UMii 1 umerowero 60/blIOE 3HAYeHWe A1 3BOMIOLMOHHON TEopuw.
lMo3HaKOMMMCSA C HEeKOTOpPbIMW MOMOXEeHUAMWU 3TOW ob6bnacTu re-
HETUKM.

JonycTum, 4yto B nonynsuuy NpomMcxognT cBOO6OLHOE CKpelynBaHune
OOMWHAHTHOM W peLeccuBHON (opm, OTAMYAIOLLMXCA MO O4HOW nape
anneneii: AA naa (c. 207). B nepeom nokoneHuwn Bce rmbpugbl 6yayTt
reTeposuroTHbl, a ganee B [T M MNocneayloWnx MOKONEHUAX MNONAeT
pacwenneHne. B T2 6yaer cnefytollee COOTHOLWEHWE reHOTUNOB:
1N+2Ma+1oa. KakoBbl e OyayT B MOCiefylOWMX MNOKONEHUAX
COOTHOLLEHWA TOMO- W TFETEepPOo3UroT Mnpu CBOOGOAHOM CKpeLiMBaHUN?
3TO Nerko paccyuTaTtb, €CAN OMPefennTb, CKOJIbKO raMeT W Kakux
nofyunM OT pPasfiMUHbIX FeHOTWUMNOB:

AA Aa Aa aa
ameTbl: [\ T U A U A
A AA aA aa a

MpocToin noacuyeT NokasbiBaeT, YTO rameT, HECYLIUX FeH A U Hecy-
Wnx reH a (annenbHble reHbl), 6yaeT noposHy. CnefoBaTtesibHO, Mpu
06pa3oBaHUM 3UrOT BO3HWKHYT Cregyolme KoMOuHauum:

9 d 0,51 0,5a
0,51 0,2511/1 0,25Aa
0,5a 0,25Aa 0,25aa

To e COOTHOLIEHWE MOBTOPUTCA U B MOKONEHUAX.

N3 nokoneHnsa B MoKoneHwe npu CBOGOLHOM CKpeLMBaHUN OTHO-
CUTENbHbIE YAcTOTbl TeHOB (M COOTBETCTBEHHO TOMO- W TETEPO3MUIOT)
He MeHAlTCA. OTa 3aKOHOMEPHOCTb MO WMEHW YCTAHOBUBLLUWX ee B
1908 r. y4eHbIX HOCMT Ha3BaHWe 3akoHa Xapau — BaliH6epra. 3akoH
cnpaBefvB, O4HAKO NWWb MpWU COBNIOLEHVUN CNeAyloLWmX YC0BUIA:
nonynaumsa fAo/HKHA OblITb AOCTATOYHO BenuKa, 4YTo6bl 06ecneyunTb
BO3MOXHOCTb  C/ly4aiiHOro COYeTaHUs T[EeHOB; [AO/DKEH  OTCyT-
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HanpaBneHne ot6opa M3MEHYMBOCTb NPU3HAKOB B
MocnepoBaTenbHble W3MEHEHUS HOPMbl peaklyuu nNog pesynbtare pencrens
LaBneHWeM [ABUXYLU el cuibl eCTECTBEHHOTO oT6opa craGunusupyouero

oT6opa
NcxopgHas
M3MEHYUBOCTb
npu3HakKoB

M3MeHUYNBOCTb NpU3HaKa M3MeHYNBOCTb NPU3HAKOB

119. ®epmbl ecTecTBeHHOro otbopa.

CTBOBaTb 0TOOP, 6/1ArONPUATCTBYHOWWIA UM HEBNArONPUATCTBYOLWNIA
onpefeneHHbIM TreHaMm; He [O/HKHO BO3HWKATb HOBbIX MyTauuii;
He [O/HKHA MNPOUCXOAUTb MUrpaums OCOBEH C WHbIMW TeHOoTUnamu
M3 COCeAHMX NONYNALMA JaHHOro BuAaa. B cylecTsyowumnx B npupoge
NoNynaumMax 3TM YCNoBUA He CcO6MOAAIOTCA, TaK Kak [eicTsByet
ecTeCTBEHHbI 0T6OP, MNPOMCXOAAT MyTauuum W MUrpauuuM ocobeii.
3T0 NpMBOAUT K HapyLUeHW0 PaBHOBECWSA TFEHOB B NOMYNALMAX.

MOCTOAHHO nNpoTeKalwWmii MyTaLMOHHbIA npouecc M cBob6ogHOe
CKpeluBaHMe npuBOAAT K TOMY, 4TO B Mpegenax nonynsauuu
HakannnsaeTcs 60MblLIOE KOMMYECTBO BHELLHE HEeMPOABAAKOLWMUXCA Ha-
CNeACTBEHHbIX M3MeHeHWn (nofaBnsollee 6OMbLIMHCTBO BO3HMKAl-
WUX MyTauuidi peLeccMBHO). OTW BaXKHble AN MOHMMAHUA Xo4a
HauvanbHbIX CTaguii 3BonwouUUM (akTbl 6blIM  YCTaHOBNEHbI COBET-
CKUM ydyeHbiM C. C. YeTBepuKOBbIM. [eHeTW4yeckue uccrefoBaHnA
NPUPOAHbIX MONYNSALUUA PacTEHUI WM XMBOTHbIX MOKasanu, 4To npu
OTHOCUTE/NIbHON  (hEHOTMMUYECKON OLHOPOAHOCTM OHWM  HACbILLEHbI
pa3Ho06pa3HbIMWN PELECCUBHBIMU MYTaLUAMU. XPOMOCOMbI, B KOTOPbIX
BO3HMKIW MyTauuu, B pe3ynbTaTe,yYABOEHUA NPWU AefleHUN KNEeTKM
MOCTENEHHO pacnpocTpaHAlTCA cpeau nonynaumii. MyTtaumm He npo-
ABNAOTCA (PEHOTUMMYECKM [0 TeX NOP, NOKA OCTAOTCA FeTEPO3UTOTHbI-
mMu. Mo AOCTMXEHUU AOCTATOYHO BbICOKON KOHLUEHTpauum MyTauui
CTaHOBUTCA BEPOATHbIM CKpeLiMBaHWe O0CO6eid, Hecylmx annenbHble
peueccuBHble TreHbl. B 3Tux cnydaax wytaumm nposBaATCcA (PeHo-
TUNWYECKN M noanagyT noj NpsMOi KOHTPO/b eCTECTBEHHOro oTbopa.
Takum 06pasom, KaxAblii BWL W Kaxpjas ero nonynauusa npeg-
CTaBNAT CMOXHYI TeTepo3nroTHY cucTemy, Taswytl B cebe, no
BblpaxKeHuo akagemuka WM. W. LWmanbrayseHa, «pesepB Hac/nep
CTBEHHOW W3MEHUYMBOCTM», KOTOPbIA MOXET 6biTb «MOOUAN30BAH»
yepe3 eCTECTBEHHbIA OTGOP NpU  M3MEHEHUW YC/IOBWIA CyllecT-
BOBaHUA nonynauwmii. [And Kaxoh nonynsyum XapakTepeH CBOM
reHofoHs. eHohOHA — 3TO COBOKYNMHOCTbL TEHOB nonynauuu, Bupa
WA WHON CUCTEMAaTUYECKON rpynnebl.

Kaxpgasa nonynsuua Kak 6Obl TauT B CBOMX Heapax BO3MOX-
HOCTW ANns O6bICTPOro M3MeHeHWs B COOTBETCTBUW C HarpaB/ieHUEM
€CTeCTBEHHOr0 0T6Opa.

dopMbl eCTECTBEHHOIO 0T60pa. 3HAKOMCTBO C FEHeTUKOI MO3BO/IA-
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€T Ham yraybuTb U KOHKpPETM3MpoBaTb BOMPOC O pasHbiXx op-
Max ecTeCcTBeHHOro otb6opa (c. 30), npoTekawlero B npupose.
B pa3Hbix ycnoBusAx cpeabl AeiicTBMe eCTeCTBEHHOro otbopa Ho-
CUT pas3NuuHblii  xapakTep. [lpegnonoXum, 4to co3ganucb Yyc-
NOBUA, NpPWU KOTOPbIX OTAe/ibHble BO3HMKAKOLWMEe HacneLCTBEHHbIe
YK/NOHEHNSA Mofe3Hbl. B aTom cnydvae fgeiictBue otbopa b6yner Hanpas-
NeHO B OfHY OMNpefefeHHY CTOpPOHY. JTO NpuBeAeT K MOCTENeH-
HOMY W3MEHeHW0 (DeHOTUNa, K CMEHe HOPMbl peakuun B OLHOM Ofpe-
[eneHHoM HanpasneHun 119 Takas dQopma oTb6opa Hocut
HasBaHWe ABu>KyLlero oT6opa. Mpusegem npumep. Bans unHgycTpu-
anbHbIX LEHTPOB B BO34yXe MHOro konotu, gbima. CTBONbI Gepes
npuo6peTaldT rPsA3HO-KOPUYHEBBLI OTTEHOK. Y XXMBYLWel Ha Gepese
6aboukn 6epe3oBOi MAfEHWLbl MHOTAA MOABAAKTCA TEMHOOKpALUEH-
Hble MyTaHTbl. B 06bIYHbIX YCMOBUSX CEMbCKOW MECTHOCTM OHM OT-
MeTaloTca OTOOpPOM, TaK Kak TeMHas oKpacka pfenaet 6abouyek
3aMeTHbIMU Ha (oHe 6enoil kopbl Gepesbl, W WX MOEAArT MTULbI.
MHoe feno —Ha 3arpAsHeHHONn pgbiMoMm 6Gepese. B 3Tux ycnoBusix
TeMHble NA4EHWLbl CTAaHOBATCA MeHee 3aMEeTHbIMW U EeCTeCTBEHHbIN

120. TMpumep pelicTBUS cTabunmnsnpyrowero oté6opa.

B OTHOCMTENIbHO TMOCTOSIHHbLI* YCNOBUSX cpefbl cTabunmusyrowmnii oT6op cnoco6-
CTBYeT COXPaHeHWID none3HblX BUAY MNpu3HaKoB (NnaBHUKWM, o6Tekaemasa dopma,
nponopuus Tena— BCe MNPUCMOCO6GMEHO K YCNOBUSIM CyLliecTBOBaHWSI B BOJAHOW
cpege).
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oT6op ux coxpaHseT. dDakKTOpoM, OCYLECTBAAKOWMM 3TOT 0T6Op,
NPenMyLLECTBEHHO CyXaT NTuubl, noejawlimne 6aéoyek. Mpu 60/b-
IO WHTEHCUBHOCTM OT6GOpPa 4epe3 KOPOTKUIA MPOMEXYTOK BPEMEHU
BO3HMKaeT MONynaumMsa, XapakTepusyloulasacs TeMHOW OKpacKoiA.
Hanpumep, B OKpecTHOCTAX ropoga MaHuecTepa TeMHas ¢opma 6epe-
30BO NSAAEHWLUbl BblITECHWNA CBETNYIO (hOPMY npumepHo 3a 20 fer.
OBmxyuwimnii 0oT60p urpaet OCHOBHYK pOMb B 3BOMIKOLMM, B pas-
BUTMM npucnocobneHnin. Tak, Hanpumep, npoTekana 3BOAKOLMUA /10-
Wwaan — OT MATUNANON KOHEYHOCTM K OAHOManoi; M TakK >Xe Lo
o6pasoBaHue GeCKpbIbIX OCTPOBHbIX (POPM HACEKOMbIX, W T. .
Hapsagy ¢ ABMXYLLMM €CTeCTBEHHbIM OTOOPOM B MPUPOAE LUMPOKO
OCYyLLEeCTBASAETCA W Apyras ero ¢opma — cTabunusupyrowmii oTéop
Y BWAOB, XMWBYLIUX B OTHOCUTE/NIbHO MOCTOSHHbLIX YC/OBUSX, BO3HU-
Kalouine nM3mMeHeHuUss MOryT 6biTb HebnaronpuaTHbiMKU. B Takux cny-
4yaax COXPAHAKTCA MyTauuu, BefyliMe K MeHbLUeA W3MEHYMBOCTM
[aHHOro Mpu3Haka, W OTCeKaloTcs MyTauuu, onpegenswowme 6onee
WMPOKYID M3MeHuMBOCTb 119. BoT npumep pgeictBus ctabmunumsn-
pytowero oTtbopa. Y OMbIISEMbIX HaCEKOMbIMW pacTEHWI Manoi
M3MEHUYMBOCTbIO XapaKTepn3yrTCa 4acTu LBeTKa. OTO CBA3AHO C TeM,
4yTO NpPOMOPLMM LBeTKAa NpMCNoco6ieHbl K pasmMepam OMNbIASHOLWNX
MX HACeKOMbIX W LIMPOKAs M3MEHYMBOCTb 34eCb OTpasunacb Obl He-
6naronpuaTHO Ha Xofe onblaeHus. MNog geicTemem cTabunmsnpyroLero
0T60pa YCTONYMBO 3aKPEMUANCH NPONOPLNN M pa3Mepbl YacTei LBeTKa.
[pyroii npumep peinctsma ctabunusmpytowero otbopa npuseseH
Bbiwe (c. 30). Mocne cHeronaga wn 6ypwu, npoweALweii B AHMANN,
BbDKMAWN MpPenMyLLeCTBEHHO BOPO6bM CO CpefHeil AAWMHOK  Kpblnia.
[NVHHOKPbINbIE U KOPOTKOKPbINbie normbann B 60MblleM KOAU4YeCT-
Be. OT6Op B AaHHOM cfyvae Kak Obl «COXpaHseT Hopmy». Ecnm ycno-
BUS XXU3HW BMAa LONT0e BPEMSA He MEHAKTCHA, TO CTabuansmpyrouimni
0T60p CNOCOGCTBYET He M3MEHEHWIO, & COXPaHEHUIO MPU3HAKOB BUAaA,
NPUCNOCO6MEHHbIX K AaHHbIM YCnoBuAM. Ecnm e ycnosus cyLyecTBo-
BaHWSA BUAA W3MEHATCA, TO BEAYLLYI PO/b NpuobpeTalT ABUXKYLLME
thopMmbl 0THOpPa, NPUBOAALLME K U3MEHEHUIO BUAA, K BUA006pa30BaHuIo.
LBmxyuwas n ctabunusnpytowas gopmel ot6opa B Npnpoge TECHO
CBA3aHbl ApYyr C ApyroMm. [ABuxylwuin otéop npeobpasyeT Bufgbl B
MEHSIOLWMNXCA YCOBUAX OKpyXatowein cpefdbl. CTabunnsnpyrowuii
0T60p 3akpennseT Mose3Hble (POPMbI B OTHOCWUTENIbBHO MNOCTOAHHbIX
ycnosuax cpegbl 120
eHeTMYeCKMI aHanu3 nonynauuii No3BONAeT 3HAYMTENbHO YrAy-
6UTb 1 YTOUHWUTbL HAlIM 3HAHMA O XapakKTepe U3MEeHYMBOCTWM OpraHus-
MOB B MPUPOAE U KOHKPETHO YACHWTb MeXaHu3M [eliCTBUA ecTecT-
BEHHOro 0TbOpa Kak OCHOBHOFO (hakTopa MWKPO3BOAKOLUM W BUAO-
obpasoBaHuns (c. 38).

1 Kakas topma M3MEHYMBOCTWM [aeT WUCXOAHbIA MaTepuan AN eCTeCTBEHHOro
oTbopa B npupoae? 2. UTo Takoe CTabunmsupyowmnii otéop? Mpu Kakux ycno-
BMAX OH NpPeuMyLLeCTBEHHO ocyliecTBAsieTcs B npupoge? 3. Kak Bbl npeacTas-
nsete cebe COOTHOLWIEHME MeXAy ABUXYLEA W cTabunusupyroweit gopmamu
eCcTecTBeHHOro ot6opa? 4. Pa3bACHUTE MOHATUE «TeHOMOHA MONYAALUN».






naBa IX

Cenekyunsa pacTteHWuit, >XUBOTHbIX
N MUKPOOPraHN3MoB

64. 3agaum COBPEMEHHOIN cenekuumn

B cBoeil X034MCTBEHHOI [4eATENbHOCTU YENOBEK C CaMbIX APEBHMUX
BPEMEH M3MEHAN OKPY>KaloL Yy ero npupoay, npupydan AUKUX XunBoT-
HbIX, BO3feNblBan pacTeHus, co3faBan nonesHble And ceba nopogbl
n copta. OfHAKO HayyHble OCHOBbI CO3faHWUA 4e/lOBEKOM HOBLIX COp-
TOB PacTeHMWii U NOPOL XXMBOTHbLIX OblIM PacKpbITbl Wb JapBUHOM
B €ro y4yeHun 06 M3MEHYMBOCTU, HAC/MEACTBEHHOCTM U OT6Ope.

Cenekuma B MNpAMOM CMbIC/fle 3TOr0 CJ/ioBa 0O3HayaeT 0T60p.
Ho B LWMPOKOM MNOHMMAHWUK Cefekuus — 3TO KOMIMJ/IEKCHAA Hayka,
HanpasfieHHas B OCHOBHOM Ha MOBbIWEHWE MPOU3BOAUTENILHOCTH
CeNbCKOro X03fAMCTBa U 6asupytowascad He TOMbKO Ha Y4YeHUn 06
0oT6Ope, HO M Ha psfe APYrux 3aKOHOMepHOCTel Guonoruu.

3afjjaya CcenekuMy COCTOMT B CO34aHUM HOBbIX W Yny4lleHUu
YK€ CYLLECTBYHOLLMX COPTOB PacTeHWUi, Mopoj >XMBOTHbIX M WITaMMOB
MUKPOOPraHU3MOoB.

Bbigatolwmincd COBETCKMIA TeHeTWK W CeNnekunoHep, akajemuk
H. . BaBunoB, onpefenss cOAepXaHuWe W 3ajayn COBPEMEHHOW
cenekummn, ykasbiBas, 4To 418 yCMelwHoli paboTbl MO CO34aHU0 COPTOB
N nopog cnegyetr u3yyaTb W YUYUTbIBaTb: WUCXOAHOE COPTOBOE MU
BMAOBOE pa3HOoObOpasne pacTeHWA W KMBOTHBLIX; HACMeLCTBEHHYIO
M3MeHYMBOCTb (MYyTauuW); POnb Cpefbl B pas3BUTUM U MPOABIEHUU
n3yyaeMblX MPU3HAKOB; 3aKOHOMEPHOCTWM HacnefoBaHUs npu rubpu-
ausaunn; ¢GopMbl UCKYCCTBEHHOrO0 0T6Opa, HampaBieHHble Ha Bbl-
[efneHne n 3akpenseHne enatefbHbIX MPU3HAKOB.

Uto Takoe copT wam nopoga? [Mopofoi >XMBOTHLIX WA COPTOM
pacTeHWiA Ha3biBalOT TaKyk COBOKYMHOCTb 0cC06eii (nonynsyuio),
NCKYCCTBEHHO CO3[aHHYI0 Ye/l0BEKOM, KOTOpas XxapakKTepusyertcs
onpefefieHHbIMU  HacNe[CTBEHHbIMW  OCOBEHHOCTAMU:  NPOAYKTUB-
HOCTbIO, MOP(ONOrNYeCKUMN U (PU3NONOTUYECKUMU MPU3HAKaAMMN.

Lns kKaxpoin nopoAbl WM copTa XapakKTepHa oOnpegefieHHas
peakuua Ha OKpyxXawouwyt cpegy. MonoxutenbHble KavyecTBa (PeHO-
TMNa nopoAbl UM copTa Haubosee NOSHO MPOABAAKTCA NUWL MNPU
M3BECTHLIX YCNOBUAX COLEPXKAHWUA, KOPMJIEHUA, arpoTexHUKU, npu
BuoTtexHonormsa (KnetovyHas MHXeHepus| NoNyyYeHUs LEHHbIX CaXeHLEeB.
Coaep>XMMoOe pasnyHbiX KNeToK (BBepXy cnesa), 0CBOOGOXAEHHOe OT 060/04eK,
cnuBaeTCcs, BCNeACTBME 4Yero BO3HUKaeT rmbpuaHas kneTtka (BBepxy cripaBa). 3aTtem
rmépungHaa Knetka NPOXOAUT HECKO/bKO 3TanoB pa3MHOXEHMUA: cHayana B chne-

unanbHoli Kamepe (B UEHTpe), NOTOM B NpoGMpPKe C nuTatenbHol cmecbto. Chop-
MMNpPOBaBLUEECA pacTeHWe BbICAXXUBAKT B TPYHT.
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Ha/IMuMM KOMMMEeKca OnpepaeneH-
HbIX KIUMAaTUYECKUX (haKTOPOB.
MoaTtomy nopojbl 1 copTa, BblBe-
[lEHHble B OAHOI CTpaHe, Aaneko
He BCcerja NpurofHbl ANs Apyroi
CTpaHbl, ANA APYroil MOYBEHHO-
KAMMaTUYeCKON 30HblI.
Bo Bcex cTpaHax, B TOM 4Wuc-
ne n B CoBeTckoin Coto3e, cy-
WecTBYyeT 06WMpPHAA cucTema Ha-
YUHBIX W HAy4YHO-MPaKTUUYeCcKnX
YUPEXAEHNA: UHCTUTYTOB, CeNek-
LUMOHHbIX CTaHUWiA, MAeMEHHbIX
X03ACTB, KOTOpPble MAaHOMEPHO
3aHumakrTca B obwerocygap-
CTBEHHOM MacliTabe 3TOl CNOX-
Ho/i paboToi. [ns npoBepKM
BHOBb CO3/aBaeMblX COPTOB pac-
H. 1. Basunos. TeHUN B Halleil CTpaHe CyliecT-
ByeT 60/blias ceTb COPTOMCMbITA-
TeNbHbIX Y4acTKOB (roccopTOCeTb), Ha KOTOPbIX BCECTOPOHHE W3Yy-
4aloT CBOWCTBAa BHOBb CO3faBaeMbiX COPTOB. B XMBOTHOBOACTBE aHa-
NOTVMYHY paboTy MPOBOASAT MJIEMEHHbIE XO3AMCTBA.

3a rogbl cyuwectBoBaHMs COBETCKO BNacTU BbiBefEeHbl COTHU COp-
TOB 3€pHOBbIX, 6060BbIX, MaCANYHbIX, MPSAUSIbHBIX, OBOLWHbLIX WU
APYTruX KyNnbTYpHbIX pacTeHMid. TOMbKO N0 OAHON mweHuue ocygap-
CTBEHHOW KOMWCCMEN MO COPTOMCMbITAHUIKO anpobupoBaHO W panoHu-
posaHo cBbiwe 300 copTos.

B CCCP wumeercqa paj BbICOKOMPOAYKTMBHBLIX MOPOL KPYMHOrO
poraToro cKoTa — XO/IMOTopcKas, ApoCnaBCKas, cepas YyKpauHckas
n op. Cenekuus wurpaet 6onbly ponb B peanusaumu MpoaoBosb-
CTBEHHOI MpOrpamMmbl B Halleil cTpaHe.

9 1 Yro Takoe cenekuua? Kakoe 3HauyeHue ANA pasBUTUA Cenekuum Cbirpanu
Teopusa [apBuMHA W COBpPEMEeHHad reHetuka? 2. Yto Takoe copT u nopopa?
PasbacHuUTe Ha mpumepax.

65. LleHTpbl MHOroo6pasusa 1 NPOUCXOXKAEHUA
KY/IbTYPHbIX pacTeHui

Yem pa3Hoo6pasHee WCXOAHbIA MaTepuan, MCMOMb3YeMblid Ans
cenekumn, Tem 6onblUve BO3MOXHOCTWU JaeT OH AN YCMEWHOro co-
3[aHNSA COpPTOB M TeM 3(ekTuBHee OyAyT pe3ynbTaTbl CeNeKuuu.
Ho rge B npupoje uckatb 3TO MHoroo6pasue? H. . BaBunos c
COTPYAHUKaMWN B pe3ynbTaTe MHOFOYUCAEHHbIX 3KCNEAUUUA W3yuun
MHoOroo6pasue u reorpafmyeckoe pacnpocTpaHeHne KynbTypHbIX pac-
TeHWl. JKcneauumnamu 6blin 0xBauveHbl BCA Tepputopusi COBETCKOro
Coro3a M MHOro 3apybexHblX cTpaH: WpaH, AdraHucTtaH, CTpaHbl
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JkBartop

121. LleHTpbl MHOroo6pasus 1 NPOUCXOXKAEHNSA KYNbTYpHbIX pacTeHuii (no H. N. Ba
BUMOBY).

|

CpeaunsemHomopbs, Suonusd, LleHTpanbHas Asug, AnoHusa, Cesep-
Had, LlenTpanbHas u KOXHas AmMepuka v ap. Bo Bpemsa 3aTux noesfok
6bI110 M3y4yeHO 0Kono 1600 BMAOB KyNbTYPHbIX pacTeHuid. W3 akcne-
Avunii 6biIIM NpUBE3EHbl ThiCAYM 06pa3LL0B CeMAH, KOTOpble BbiCEBaNU
B MUTOMHWUKAX BCeCcol3HOro MHCTUTYTa pacTeHWeBOLCTBa, pacnosno-
)KEHHbIX B pasHbiX reorpaguyeckmx 3oHax CCCP. Pab6oTa mo m3yuye-
HWUIO MMPOBOr0 MHOro06pasns KyfnbTYpPHbIX PAacTeHMIA NPOAONXKAETCS
MW 6 HacTosuliee Bpems. OTW LeHHellwmne, BCe BPeMs MOMOMHAEMbIE
YHUKaNnbHble KONMEKUWM CAyXaT maTtepuanom [LNs  CeneKuMOHHON
paboThl.

B pesynbTare M3y4yeHUs BCEro 3TOr0 KOM0CCa/bHOrO MaTepuana
H. /. BaBnioB ycTaHOBWU/ Ba)Hble 3aKOHOMEPHOCTW, MOKa3as, 4To
He BO BCEX reorpaduyeckux 30Hax KynbTypHble pacTeHus ob6nagaroT
OMHAKOBbIM pasHoo6pasmem. s pasHbIX KynbTyp CYLLECTBYIOT CBOU
LeHTPbl MHOroo6pasus, rge cocpefoTO4eHO Haubosibliee YMCNO COp-
TOB, Pa3HOBMAHOCTEA, pa3HOO6pasHbiX HacNeACTBEHHbIX YK/OHe-
HWUA. OTU LEeHTPbl MHOroobpasusi ABAAKTCA W palioHaMW MPOUCXOXK-
LeHUs COpTOB [aHHOW Ky/nbTypbl. BOMBWMHCTBO LEHTPOB COBMAaAaeT
C ApeBHUMU oyaramy 3emnegenusa. 3T0 B OCHOBHOM He PaBHUHHbIE,
a rOpHble paioHbl. Takux LEHTpPOB MHoroo6bpasus H. V. Basunos
HacumMTan cHadvana 8. B 6onee no3gHux paboTax OH pasnuyaeT 7 Oc-
HOBHbIX UeHTpoB 121

1 HOKHOA3MATCKMIA TPOMUYECKUIA LIEHTP. Tponuueckas WHaus,
NugokuTaii, KOXHbIi Kutaii, octpoBa KOro-BoctouHoin Asun. Ucknto-
4ynuTenbHO 60raT Ky/NbTYPHbIMU pacTeHUssMU (OKOIO0 NONOBUHbI U3BECT-
HbIX BUAOB KYNbTYPHbIX pacTeHuin). PognHa puca, caxapHoro TpoCTHU-
Ka, MHOXeCTBO MN/IOA0BbIX U OBOLLHBLIX KYNbTYp.

2. BOCTOYHOA3UATCKMIA LIEHTP. LieHTpanbHbiii 1 BocTouHblii KuTaid,
AnoHuA, ocTpoB TaiBaHb, Kopes. PognHa con, HECKONIbKNX BUL0B Npo-
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Ca, MHOXECTBa MNO0AOBbIX M OBOLWLHbIX Ky/bTyp. ITOT LEHTP TOXe
6oraT BuAgamMu KynbTYpPHbIX pacTeHuin — okosio 20% MMPOBOro MHOrO-
o6pasus.

3. HOro-3anagHoasviarckuii LeHTp. Manas Asus, CpefHss Asus,
WpaH, AdranuctaH, Cesepo-3anagHas MHAuA. PoAMHA HECKONbKUX
(hOpM MLIEHULbI, PXMW, MHOrMX 3epHOBbIX, 0060BbIX, BMHOrpaja,
nnogosbiX. B Hem BO3HMKNO 14% MUPOBOIM KynbTypHOI hnopsbl.

4. CpeayBeMHOMOPCKUIA LIEHTP. CTpaHbl, pacrnofioXeHHble Mo Ge-
peram Cpean3emMHOro Mopsi. 3TOT LUEHTP, rAe pacnonaranucb Beau-
yalilne gpeBHME LMBMAM3ALMMK, Aan OKono 11% BWAOB KynbTYpPHbIX
pacTeHuil. B mx uucne MacivHbl, MHOTME KOPMOBble pacTeHus (Kne-
Bep, O[HOLBETKOBAas YeuyeBula), MHOTMe OBOLLHble (KamycTa) U Kop-
MOBble Ky/bTYypbl.

5. AGUCCUHCKUIA UEHTP. He6onblioii paiioH ApUKaHCKOro Mma-
Tepuka (TeppuTopma duonuu) ¢ 04eHb CBOeobBpas3Hol hnopoli
KYNbTYPHbIX pacTeHuil. O4eBMAHO, OYeHb APEBHWIA Oo4Yar camoObITHOM
3emnefeNbyeckoil KynbTypbl. PofvHa 3epHOBOro COpro, O4HOro BuAa
6aHaHOB, MacM4YHOr0 pacTeHUs HyTa, pafa ocobbix GOpM MLeHUL b
N AYMEHS.

6. LleHTpa/lbHOaMEPUKAHCKUIA LIEHTP. HO>KHas Mekcuka. Poau-
Ha KYKypy3bl, [AAMHHOBOJIOKHWCTOrO X/j0M4YaTHUKa, Kakao, psja
TbIKBEHHbIX, paconm — Bcero 0koso 900 BMAOB KYNbTYPHbIX PacTeHWA.

7. AHoyickuid  (KO>KHOAMEPUKAHCKUM) LEHTP. Bk/ouaeT 4acTb
paiioHa AHAMIACKOrO ropHoro xpe6Ta BAONAb 3amajgHOro nobepexba
HOXHOW Amepukn. PognHa MHOTUX KNYBHEHOCHbLIX PacTeHwWid, B TOM
yncne kKapTodens, HEKOTOPbIX NEKapCTBEHHbIX PacTeHUin (KOKauHOo-
BblA KYCT, XMUHHOE [LepeBo W Ap.).

Mogasnstowee 6OMbLWINHCTBO Ky/NbTYPHbIX PacTeHWii CBSA3aHO
B CBOEM MPOUCXOXKAEHUN C OAHUM WAN HECKONbKUMU U3 NEPEUNCNEHHbIX
Bbille reorpagyMyeckmx LEHTPOB.

Kakoe 3HauyeHMe AN MPaKTUYECKOW cenekuum umeeT ydyeHue H. WM. BaBunosa
0 LleHTpax MHOroo6pasns U NPOUCXOXAEHWUS KYNbTYPHbIX PacTeHWii?

66. Cenekumsa pacteHuii

MeTogp! cenekuym pacteHnii. OCHOBHbIMKM  MEeTOZaMn  CeneKuum
pacTeHWin cnyxat rubpuansayms u ot6op. OGLIYHO 3TU METOAb
MCMONb3YIOTCS COBMECTHO.

MeTogbl 0T60pa 3aBUCAT OT (POPMbl PA3MHOXEHUS AAHHOTO BUAA
pacTeHWil. Pa3nuyaloT [Be OCHOBHble (HOPMbl O0TGOpPA — MAacCOBbLIA W
WHAVBUAYaNbHbINA,

MaccoBblii 0T60p CBOANTCS K BbIAENEHUIO N3 NCXOAHOTO MaTepumana
Lenoit rpynnbl oco6eil, KoTopble 06nafal0T XenateNbHbIMKU A1s Cce-
NeKuMoHepa MpusHakamu.

MaccoBblii 0TGOP 4acTo NPOBOAWTCA Cpeau MepeKPecTHOOMbI-
NsieMbIX pacTeHuii. MHOrMe pacnpocTpaHeHHble copTa pXu  (Ha-
npumep, CcopT BATKa) BbIBEAEHbI 3TUM MeTOAOM. MaccoBblii
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0T60p HE NPMBOAMUT K BbIAENEHUI0 TEHOTUMMYECKU OLHOPOLHOr0 Ma-
Tepuana, MNOTOMY 4TO B MONYNAUMAX MNEPEeKPECTHOONbINAKLWMXCA
pacTeHuin Bcerga wWMeeTca 60/blIOE KOMAMYECTBO TFeTEPO3UTOTHBIX
ocobei (c. 207). MaccoBblii 0T60p 06bIYHO MPUMEHAETCA MHOrOKpaT-
HO B PS4y MOCNeAylWwmnx MOKONeHNA, HO MOXeT 6biTb U OfHO-
KpaTHbIM.

WNHavBnayanbHblil 0T6GOP CBOAMTCA K BblAeNeHUO OTAENbHbIX
0cobeil C MHTepecylOLW MMM YenOBeKa MPM3HAKaMuW U MOMYYEHWUO OT
HMX notomcTBa. OH TakXe MOXeT OblTb O4HOKPaTHbIM WAW MOBTO-
palowumeca. IToT MeTof Hambonee NMPUMEHMM K CamOONbIAOLWMUMECS
pacteHuam (nweHuua, S4YMeHb, oBec). MMOTOMCTBO OAHOW CamMOOnMbI-
nAwuLeics ocobu HasbiBalOT YUCTON NUHWMeR. WHAMBMAYanbHbI OT-
60op NpMBOAWUT K BbILENEHUIO YWUCTbIX NUHWIA, KOoTopble 6narogaps
CamoOMbI/IEHN0 COCTOAT U3 FOMO3UTOTHbIX (opM. (BcnomHuTe Mo-
HOrnMbpmaHoe CcKpelwvMBaHWe, NPUBOASALLEE K YMEHbLUEHUID 4ucna
reTepos3nroT M yBeAUYEHWIO yYucna romosmroT, c. 207.) B pesynbTate
WHAMBKMAYaNbHOro 0T60pa MonyvalTCs copTa, NpeAcTaBaslOLiMe CO-
60 OgHY WAN HECKObKO FOMO3WFOTHBIX YWUCTbIX NWMHWIA. OfHaKo u
B YMCTbIX IMHUAX MPOUCXOAAT MyTauuu, NOSBAAOTCA TeTepO3UroTHbIE
ocobm.

Y COpTOB pacTeHWii, PasMHOXAlLIMXCA BEreTaTUBHbIM MyTeM,
MOXHO COXPaHWTb W PasMHOXWUTb NOGYI0 TeTepo3nroTHYy ¢Gopmy,
06najaloWwyto X034iCTBEHHO NOMe3HbIMU Npu3Hakamu. Mpu Nonosom
pasMHOXEHWUM CBOWCTBA COPTOB, COCTOAWMX W3 TrETepo3UroTHbIX
0cob6ei, He COXPaHATCA M MPOUCXOAUT UX paclienneHue.

CamoonblieHVe MEPEKPECTHOOMNbUIEMbIX PacTeHMIA. HBMeHne re-
Tepo3nca. CaMoOomnbiNeHne BefeT K MOBbILWEHWO FOMO3UTOTHOCTU, UTO
CNoco6CTBYET 3aKPEeneHWt0 Hac/lefACTBEHHbIX CBOWCTB. MOXHO /n
MCNONb30BaTb 3TOT METOA NpWU CEeNeKUuUM nepekpecTHOOMbINAEMbIX
pacTeHWn ANA NOAYYEHWUS YUCTbIX AUHWIA, ANS 3aKpenseHns y copTa
HYXHbIX KayecTB? Ewe [JapBuHYy 6bi10 XOpPOLWO W3BECTHO, 4TO ca-
MOOMA0A0TBOPEHNE Yy pacTeHuii U 6AM3KO POACTBEHHOE CKpeLiuBaHue
Yy XMWBOTHbIX MPOMCXOAUT, HO OHO MPUBOAMUT K CHUKEHMWIO XU3Hecno-
COBGHOCTW, YMeHbLUEHUIO MPOAYKTUBHOCTU, K BbIPOXAEHMIO.

Uem 00bACHAETCA €ro HebnaronpuatHoe BAuMAHWe? OpfHOR 13
OCHOBHbIX MPUYMH CAYXWUT nepexoj 60/blINHCTBA FEHOB B FOMO-
3UrOTHOE COCTOsIHME. Y OpraHn3MOB HemnpepbiBHO OCYLLecTBAseTCS
MYTaLMWOHHbIA npouecc. boNbWMHCTBO MyTalmWii peLecCMBHbl U B 3Ha-
YNTeNbHOW CBOEl 4acTW BbI3bIBAOT He6NaronpusaTHble HacneLCTBeH-
Hble M3MeHeHUs (C. 232). Y nepeKpPecTHOOMNbIIAEMbIX PaCTEHUA 3TW
peLeccuBHbIe MyTauUy BHELIHE HE MPOABAAIOTCA, TaK KaK HaxoasaTcs
B reTepo3uroTHOM COCTOSHUKU. [pWM CamMOOMbIIEHUN OHW MNepexomnT
B FOMO3MIOTHOE COCTOSIHME W OKasblBalOT CBOE felicTBME. Y camo-
ONbINAWNXCA PACTEHUIA He MPOUCXOAWUT HaKOMNeHUS peLecCUBHbIX
HebNaronpuATHbIX MyTauWid, TaK Kak OHW BbICTPO MepexoiaT B roMo-
3UrOTHOE COCTOSHWE W YCTPaHAKTCA eCTEeCTBEHHbIM OTOOPOM.

HecmoTpsa Ha He6naronpusTHOe BAWAHWE CAamOOMNbIEHUS, Y ne-
PEKPECTHOOMbINAEMbIX PACTEHWUIM €ero 4acTo W YCMEeWHO NPUMEHAT



250 Cenekuus pacTeHuid, >XMBOTHbIX U MUKPOOPTraHM3MOB

B cenekuymmn. O6bIYHO CHayana BbIBOAAT FOMO3WFOTHbIE JINHWM, Y KO-
TOPbIX 3aKPENNsAOTCA XenaTenbHble NPU3HakKu. BmecTe ¢ Tem npowuc-
XOAWUT pe3Koe CHUXeHWe YpOoXaHOCTW. 3aTeM NpoBOAAT nepekpe-
CTHOE OMblIEHNEe MEXAY PasHbIMY CaMOOMbINAILWUMUCH AUHUAMMU,
B pe3ynbTate B psaje CAy4vyaeB MOABAAKTCA BbICOKOYpPOXaliHble rnbpu-
Abl. Takoil npuvem nofyymn HasBaHWe ME>XXIMHENHOW rubpugusauuu.
Yacto npu aToM nposBnsetca apgekT reTeposnca, uam rubpuaHoii
cunbl.

CyLHOCTb reTeposunca 3ak/a04aeTca B TOM, YTO NepBOe rmopuaHoe
nokoneHne o6nafaeT MOBbIWEHHON YPOXANHOCTbIO W XXW3HECNOCO0O6-
HOCTbio. OHAKO YyXXe HauMHas Co BTOPOro MOKOMeHWUA agekT rete-
po3nca 06bIMHO CHUXKAETCS.

eHeTMYeCKne OCHOBbI reTeposmca elle HefoCTaTOYHO BbISICHEHbI,
O[JHAKO, HECOMHEHHO, MOMIOXMWTE/IbHYK PO/b UrpaeT BbiCOKas rete-
pPO3UrOTHOCTb TUMOPUAOB, CBA3AHHAA C MPOABAEHMEM MOBbILIEHHON
(hM310N0rNYECKON aKTUBHOCTM.

MpakTu4yeckn noctynawT cnegyowmm obpasom. CHavyana co3gatloT
60/bLLIOE YMCNO CAMOOMBINAKOLWLNXCA NMHUIA, 3aTeM MNPOBOAAT CKpe-
WMBaHWe MeXAy HUMU. ONbITHbIM MyTEM BbISBAAIOT Te KOMOGUHAaLMK,
KOTOpble Aal0T HambonbluniA 3ageKkT reteposnca. ST AMHUM COXpa-
HAIOT, MPOBOAAT MEXAY HUMM CKpewuMBaHue ANS MOAYYeHWUs CEMSH,
KOTOpPbIe UCMOMb3YIOT B CENbCKOM X03SMCTBE. XOTA 3TOT NYTb HECKO/b-
KO C/IOXEH, TEM He MeHee OH JaeT BbICOKMe MOKasaTenu.

SpdpeKTBHOCTL OTOOpa. OT6Op TeM 3P(eKTUBHEE, YeM pa3HO-
obpasHee MCXOAHbIA MaTepuan. YBenuueHUto pasHoobpasusa mate-
puana ANA Cenekuum Crnoco6CTBYOT rmbpuamnsalms, MCNosb3oBaHue
pacTeHMl pasHOro reorpauueckoro MNPOUCXOXAEHUS, MNOBbILEHMNE
MYTauUMOHHOW W3MEHYMBOCTU [EACTBMEM PasINUHbIX BHELWHUX (ak-
TOpoB (C. 234).

CkpelwmBaHue B coyeTaHnu ¢ 0T6OPOM — OAMH M3 camblX 3Pdek-
TUBHbIX MYTEA CeNeKUMOHHOW paboTbl.

B Tex cnyuaax, Korga HacneActBeHHOe pasHoo6pa3ve MCXOAHO-
ro martepuana HeBenunko, otéop ManoagekTnseH. OT6OP B YMUCTbIX
NNHUAX, ABAAKOLWMXCA TOMO3UIOTHBIMA MO 6GONbLINMHCTBY [EHOB,
NMpakTUyeckn He faeT pe3ynbTaToB. VICTOYHWKOM HACMeCTBEHHbIX
M3MEHEHUI B JAHHOM CAy4ae MOTyT 6biTb ANUWbL MyTauuw.

Y camoonbininteneit 0T60p 06bIYHO ObiBaeT 3PGHEKTUBEH NUWb [0
Tex nop, MOKa W3 WCXOAQHON HEOAHOPOAHOM N0 HacneACTBEHHOMY
cocTaBy MoNynauuu He 6yAyT BblAeNeHbl YACTble NMUHUW. B panbHeii-
leM OH nepecTaeT AeiicTBoBaTb. [N W3MEHEHUS CBONCTB JIMHWM
OCYLLEeCTBNAKT rnbpugmsaunto, KoTopas BedeT K MOSABAEHUIO KOM-
O6uHaTMBHON n3MeHUMBOCTU. COPT CTAHOBUTCA HEOLHOPOAHbIM MO
COCTaBYy reHOTUMOB, U1 OT6OP ONATb CTAHOBUTCA 3(HEKTUBHbIM.

McKyCCTBEHHBI U eCTECTBEHHBLIVI OTOOP B CE/IEKLIMN  PAaCcTEHUIA.
VckycCcTBeHHbIE O0TGOpP Ha OCHOBE HAacnefCTBEHHON W3MEHYMBOCTM
CNYXXUT OCHOBHbIM CpPEACTBOM W3MeHeHMs copTa U nopogpl. Ogf-
HaKo He cregyeT 3abbiBaTb, YTO Ha COPT AEACTBYET M €CTECTBEHHbIN
oTb6op.
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Mpn BblpawiMBaHUM KyNbTYpHblIE pacTeHUs (Ha Nonsax, B MUTOM-
HUKax UT. M.) NOALBepralTCA BO34ENCTBMIO BCEr0 KOMMJ/EKCa BHeLl-
HVWX (DAKTOPOB: TemnepaTypbl, BI&XXHOCTU, OCBeweHns u gp. Cnego-
BaTe/NIbHO, €CTeCTBEHHbIA 0T6Op [AeicTBYeT OLHOBPEMEHHO C WCKYC-
CTBEHHbIM W NOBbLIWAET MNPUCNOCO6MEHHOCTb PACTeHWA K YCNOBUAM
cpedbl. BHOBb CO3faBaeMblii COpPT ABMAETCA BCerfa pesy/ibTatom
OBYX OfHOBpPEMEHHO [elCTBYIOLWMX rpynn (DakTOPOB: AeATeNbHOCTU
Yye/loBeKa W ecTecTBeHHOro ortbopa.

Monunionaysa. MHorve U3 KynbTYpHbIX pacTeHuin (Mo CpaBHEHUIO
C POACTBEHHbIMU AUKUMWU BUAaMK) nonvnnongHsl (c. 235). K ux yuc-
Ny OTHOCATCA MLWeHMUa, KapTogenb, HEKOTOpble COpTa CaxapHOoli
CBEK/bl, CajoBas 3eMIsSHUKA W Ap.

B reHeTuke u cenekumu paspaboTaH pas METOAOB IKCMEPUMEH-
TaNbHOTO MONyYeHWa noAuniouaos. MHorve noavnaougbl no cpas-
HEHUIO C WCXOAHbIMW (gunaougHbiMKM) (opMamu obnagatoT 6onee
BbICOKO YpOXalHOCTblO. 3a nocnefjHue rofbl LUMPOKOE pacnpo-
cTpaHeHne B CoBeTckom Coto3e npuobpenu 3aKCnepuMeHTasbHO Mo-
NIYYEHHbIE NMOMUMNOWUIHbIE caxapHasa CBeKfla W rpeymxa:

OtpaneHHas rmopuayzaums. Ans nonyyeHus HOBbIX MpPOAYKTWB-
HbIX (DOPM KyNbTYpPHbIX pacTeHWii MepcneKkTUBHA OTAaseHHas runob-
puamnsaumsa. OO6bIYHO CKpeliMBaHME MNPOUCXOAMT B Mpefenax Buia.
Ho wnHorga BO3MOXHO MOJiyyeHWe rM6pMAOB OT CKpeliMBaHWA pac-
TeHWIA pa3HbIX BMAOB OHOTO pofa M AaKe pasHbiX pogos. Tak, Ccy-
WEeCTBYOT rUbpUabl PXW W MNIWEHULbI, MNWeHULbl W AUKOro 3/1aka
arunonc. OfHaKo oTAaNeHHble TMopuabl 06bIYHO GeCcnNofHbI.

YKaxem OCHOBHble MPUYMHbLI Gecnioausa. Y oTAaNieHHbIX rmépu-
0B 00bIY4HO HEBO3MOXEH HOPMasibHbIA XO4 CO3peBaHWs MNONOBbIX
KNeTokK. XpoMOCOMbl 060MX POAUTENbCKUX BUAOB PacTeHWi HacTO/b-
KO HEeCXO0XW MexXfay €060/, 4TO OHWM 0Ka3biBAOTCH HECMOCO6GHbIMU
KOHBLIOTMPOBaTb, B pe3ynbTaTe Yero He MNPOUCXOAUT HOPManbHON
pesyKuMM ux 4mucna, HapyllaeTcs npouecc Meinosa. ITWM HapylleHus
OKa3biBalOTCA elle 6onee 3HauYMTe/IbHbIMW, KOrja CKpeliuBatloLmecs
BUAbl OT/IMYAKOTCA MO YWUC/y XPOMOCOM (Hampumep, AWMAOUAHOE
YNCMO XPOMOCOM PXW 14, MArKoOW nweHuubl — 42).

MpeonorneHe Gecrioansi y MeXBUOOBbIX MMOPUOOB PaCTEHWIA.
OfHVMM ©3 BbIAAOLLNXCA LOCTUXKEHWU COBPEMEHHOM FEHETUKN U Cenek-
Luu asunacb paspaboTka cnocoba npeofoneHns 6ecnnofna Mexxsunio-
BbIX TMOpUA0B, MPUBOAALWLAA B HEKOTOPbIX CAyYasX K MOJYyYeHUIo
HOpMaNbHO pasMHOXawwuxca ruoépuaos. Bnepsble 3T0 yganoch
ocyuwectButb B 1924 r. coBeTckoMy reHetuky . [. KapneyeHko npu
CKpeLinBaHMmM peabkn 1 KanycTbl. Ob6a 3T BMAa UMeloT (B Aunaouna-
HOM Habope) nmo 18 xpomocom 122 . COOTBETCTBEHHO WX rameThbl
HecyT Mo 9 xpomocom (rannouAaHblii Habop). MMbpua umeet 18 xpomo-
COM, HO OH COBEpPLUEHHO GecnnofeH, Tak KakK «pefeyHble» U «KanycT-
Hble» XPOMOCOMblI B MeN03e He KOHBIOIMPYIT ApYyr C APYroM.
. . KapneyeHKO yABOMN 4MUCNO XpOMOCOM rmbpupa. B pesynbTate
B rM6pMaHOM OpraHu3Me okasanocb 36 XpOMOCOM, clararwmxca us
[BYX MOJSIHbIX AUNMOMAHBLIX HAbOPOB pefbKM M KanycTbl. 3TO CO34an0
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HOpMasibHble BO3MOXHOCTM /1A Meii03a, TaK KakK Kaxjas Xpomocoma
nvena cebe napHyl. «KanycTHble» XPOMOCOMbI KOHbBHOTMpPOBaIN ¢
«KamnyCTHbIMU», a «pPefeyvHble» — C «pefedHbiMu». Kaxpgas ramerta
Hecna rno ofHOMY ranjiougHomMy Habopy pefbKu 1 KanycTbl (9+9=18).
B 3urote BHOBb OKa3anocb 36 XpoMOCOM. Takum 06pa3om, MosyyeH-
HbIli MEXBWAO0BOI TMOpUA cTan NAoLoBUTLEIM. MMOpUA He pacwennsancs
Ha poAMTeNbCKMe (POPMbI, TaK KaK XPOMOCOMbl pefbKuM M KanycTbl
BCerja okasblBanucb BMecTe. OTO BHOBb CO3[jaHHOE Ye/I0BEKOM pacTe-
HVe He 6bIN10 MOX0Xe HU Ha pefbKy, HU Ha KanycTy. CTpyyku 3aHuManu
KakK 6bl MPOMEXYTOYHOE MOJIOXEHME U COCTOANN U3 [BYX MONOBUHOK,
M3 KOTOPbIX OAHA HanomuHana CTPYYOK KamnycTbl, Apyras — pefku.
OTpaneHHas rnbpmamsaumns B coYeTaHWW C Y4BOEHWEM 4yMCna XPOMO-
coM (monunaonausa) npusena K BOCCTAHOB/IEHUIO MJIOAOBUTOCTH.
PesynbTatbl OTAa/ieHHOW mmbpyay3aumn.  CylecTByeT Hemano
KYNbTYPHbIX pacTeHWI, CO3f4aHHbIX B pe3ynbTaTe OTAaNeHHON rn6-
puaunsaumu. Hanpumep, B pe3yfibTaTe MHOT0OMeTHUX paboT akajemMumka
H. B. LluymHa n ero cCOTpPyAHUKOB MOJyYeHbl LeHHblE copTa 3ePHOBBIX
Ha OCHOBe rmbpuamnsauuy MWeHULbl C MHOrFOMIETHUM COPHbIM pacTe-
HUWeM nbipeeM. B pesynbTate rmbpmamnsanmm nweHubl ¢ poXblo, rmo-
puabl KOTOpPbIX 06bIYHO 6ecniofHbl, NOJlyYeHO HOBOE Ky/NbTypHOE pa-
CTeHue, Ha3BaHHoe TpuTtukane (nat. TrlldcuT— nweHunua, Secale —
POXb). 310 pacTeHMe OYeHb MEPCNEKTMBHO KaK KOPMOBas U 3epHOBas

122. KanycTHO-pegeuHblii rmépug.
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KynbTypa, fatolias BbICOKME YypoXau W cTolikas K He6Gnaronpust-
HbIM BHELWHUM (hakTopam.

OTpaneHHas rubpuansaums LWKUPOKO MPUMEHSIETCS B MNJI0OA0-
BOACTBE.

1 Kakue thopmbl 0T60pa NMPUMEHSIOT NPU CenekLUyM pacteHuii? 2. B uem nosno-
XXUTeNbHbIE N OTpULLaTEIbHbIE CTOPOHbLI CaMOOMbIIEHUS NPU CeNeKLUN pacTeHniA?
3. UTo Takoe reTeposnc W Kak OH MpuMMeHseTca B cefekuuun? 4. Yto Takoe
nonunaonamsa? Kakyt pofb WrpaeT OHa B CO3[aHUU Ky/NbTYPHbIX pacTeHWiA?
5. B uyeM npuuuHbl Gecnnofus npu OTAANeHHON rnépuamnsaunm?

67. Pab6otbl . B. MuuypuHa.
JOoCTmXKeHUs cenekymm pacTteHuni
B CoBeTckom Coto3e

Pa6otbl . B. MuiypyHa. WeaH BnagumMupoBud MUYypuWH, Bbl-
falnwuniica pycckuil yuyeHblii U CenekuMoHep, MOCBATUA BblBEAEHUIO
HOBbIX COPTOB MJIOAOBbLIX AEPEBbEB W APYTUX KYNbTYPHbIX pPacTeHuii
60 neT Hanps>XXeHHOro Tpyaa. MNepeble paboThl OH Havan ewe B 70-X ro-
Jax npownoro cTofieTs B He6ONbLIOM NUTOMHUKe B ropoge Kosnose
(HblHe Mu4ypuHCK) 6biBleli Tamb0BCKONW rybepHun.

LLinpoko pa3BepHyTb mccnegosaHua WM. B. MuyypuH cCMOr nuLlb
nocne OKTAOPbLCKOM PeBOMOLMU, KOrja ero NUTOMHWK 6bin npespa-
WeH B 60MblIOe rocyfapCTBEHHOE YupeXxieHue.

M. B. MunuyypuH He cpasy npuiwen K Tem MeTogam W B3rnsfam,
KOTOpble NMpuBenn K 6onblwnM ycnexam. B Havane cBoeil geatenbHoc-
T OH MOTPATU/ MHOIO CWA Ha OMbITbl NO akKAMMaTusauum (npuyyde-
HUI0) FOXHbIX COPTOB K CYpOBOMY, C XOMIOAHbIMW 3UMaMWu, KIUmaTy
Tamb60BCKOW ry6epHUn. 3T NOMbITKA 0Kazanuch 6esycnewHbiMm. HOX-
Hble COpTa 3MMOW BbiMep3anu. Y6eguBwunck B 6ecniofgHOCTU MeToAa
npocToii akknumatmsauum, N. B. MuuypuH npuctynun K paspaboTke
HOBbIX MeTOA0B Cenekuuu.

B ocHoBe pa6oT W. B. MuuypuHa nexuT coyeTaHuWe TPex OCHOB-
HbIX MeTogoB: rubpugunsaummn, otbopa U BO3LEWCTBMA YCNOBUAMMU
cpefbl Ha pasBuBarolmecs rubpugbl (MX «BOCNUTaHWE» B XenaTenb-
HOM Hanpas/fieHun).

Bonbwoe BHUMaHMe U. B. MuuypuH ygensan nog6opy MCXOAHbIX
poauTeNnbCKUX (opm Ana rubpuamsaunmn. OH CKpeuwimBas MeCTHble
MOPO30CTOWKME cOpTa C AYYWUMU HXKHBIMU, MOMYYEHHbIE CeAHLbI
nofsepran CcTporomy oTbopy ¥ cofepXan B OTHOCUTENbHO CYypo-
BbIX YC/IOBMAX, He faBaf MM Ty4yHol nousbl. N. B. MwnuypuH yka-
3blBan Ha BO3MOXHOCTb YMNpPaBfATb AOMWHWPOBaHWEM MPU3HAKOB
npn passutum rmbpuga (c. 230). Bo3gelicTBMe BHELWHUX (QaKTo-
pOB Ha [JOMWHMpPOBaHME 3MPEKTUBHO NNLIbL Ha PaHHUX CTagnax
passutusa rmbpmuga. K uucny copTtoB, MOMYYEHHbIX 3TUM MeTOAOM,
OoTHOCUTCH, Hanpumep, f610HA CnaBsAHKa, BblBefeHHas B pe3yfib-
Tate rnbpuamsaumm AHTOHOBKM C OXHbIM cOpTOM PaHeToM aHa-
HaCHbIM.
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Oco6oe 3HayeHne . B. MuuypuH npugasBan CKpeWwMBaHWUKO reo-
rpaduyeckun yganeHHbix hOpM, He Mpom3pacTaloWwux B TOW MECTHOCTM,
rge ocyuwecrtsngerca rubpmamnsaumnsa. 3tum nytem W. B. MuuypuH
cosfan paj COpTOB MAOLOBbLIX [AepeBbeB. K uucny uX OTHOCUTCA
copT f6n0HM benbtnep-KnTalika, NOMYyYeHHbIi B pe3ynbTaTe rmopu-
av3aunn  KuTaickoi A610HM M3 Cubmpum M amMepuKaHCKOro coprta
Benbthnepa >xentoro. KuTtaiika xapakTepu3yeTcs BbIHOCIMBOCTbIO K
MOpO3aM W CTONKOCTbIO K 60ne3HaM, benbnep — 3amevaTesibHbIMU
BKYCOBbIMM KayecTBaMu nNnofoB. W3BecTHbIi copT rpywun bepe
3MMHAS  MuyypuHa O6bl1  NOMlyy4eH B pesynbTate rmbpugusaumm
[OVKOIA yCCYpPWIACKOM TpywWwmn W HOXKHOFO (paHuy3ckoro copta bepe-
posinb.

Cpegn MeTOAOB «BOCMWUTaHWA» TMOpPUAOB, KOTOpble paspaboTan
. B. MnuypuH, cnefyet ykasaTb Ha meToh MeHTopa. CyLHOCTb €ero
B TOM, 4TO MPU3HAKW pa3BuUBalOLWerocs ruopuga WM3MeHAOTCA NOA
BAWAHWEM NPUBOS WM nofsod. Metog 3TOoT MWYYpUH MPUMEHAN B
OBYX BapuaHTax. B nepBoMm cnyyae rubpuaHbIA CesiHel CRyXun
NpuMBOEM W €ro nNpuBMBaNM Ha B3POCNOE NNOLOHOCALLEE pacTeHue
(nogBoii), B HampaBneHUM CBONCTB KOTOPOro >KefatefibHO Obino
M3MeHUTb cBOlCTBa rnbpmuga. Bo BTOpoM cnyyae B KPOHY MOMOAOrO
rMO6pUAHOro cesHUa, KOTOPbIA B AAHHOM Cfiyyae CAYXWUN MOALBOEM,
NPUBUBANN YepeHOK OT TOro COpTa, MPU3HAKU KOTOPOro >KenaTenbHo
6b1710 MONYYUTHL Yy rMbpuaa.

MeTtog MeHTOpa Obln nNpuMeHeH W. B. MuuypuHbIM, Hanpumep,
npy cosgaHuy copta f6n0HM bBenbtnep-kmtaiika. B nepsbiii rof
NJ0A4OHOLWEHNA TMOPUAOB 0Ka3anoCb, YTO MAOAbI Y HUX MeNKue u
Kucnble. Utobbl HanpaBWTb fanbHeillee pa3BuTUe rmbpuia B Xxena-
TeNIbHYI0 CTOPOHY, B KPOHY MOJOAbIX [epeBbeB OblM MPUBUTHI Ye-
peHkn benbdnepa. Mog BAUAHMEM 4epeHKOB Mnogbl rubpupa B no-
cnegytoleMm cTanu npuobpetatb BKYCOBble KayecTBa benbdnepa.
BnnaHne meHTOpa crnefyeT paccmarpuMBaTb KakK W3MeHeHWe LOMMWHU-
poBaHMA B Mpouecce pasBuTua rnbpuga. B pgaHHoMm crnyyae MeHTOp
cnoco6cTBoBan (PEHOTUNUYECKOMY MPOABAEHUIO (LOMUHUPOBAHUIO)
FeHOB, MOJIyYeHHbIX OT copTa benbdnep, He MeHAd Mpu 3TOM TreHo-
TMna ruépuaa.

B cBoein pa6ote V. B. MuUuypuH npumeHan u OTfaneHHYK rub-
puan3aLmnio— CKpelmBaHue 0cobeil pasHbIX BULOB W Jaxe poaoB —
W Nofyuymn Takum 06pasoM rubpuabl eXeBUKW U MaSiHbl, CAVBbI
M TepHa, psbUHbI U CUBMPCKOro 6oSpbILHUKA U Ap.

BOMbWMHCTBO COPTOB, MOAyYeHHbIX W. B. MwuuypuHbiM, npej-
CTaBnAno co60i CNOXHble reTepo3nroTbl. [lnAs CcOXpaHeHWs Ka-
YeCTB WX Pa3MHOXatT BEreTaTUBHbIM MyTeM: OTBOAKamu, NPUBUB-
Kamu u T. 4.

JlOCTVDKEHMA COBETCKOI CeNlekLy NocreaHuX fieT. CenekuuoHHas
paboTa MMeeT OrpoMHOe HapOAHOXO03AWCTBEHHOE 3HayeHue. 3ameHa
Ma/ioypOXKalHbIX COPTOB BbICOKOMPOAYKTUBHBIMU  CENEKLUOHHBIMU
copTamu npeacTaBnseT co60i OAWH W3 OCHOBHbIX NyTeli MOAHATUA
ypoxaiHocTn. B HacTosdwee BpemMs Kak B Hawel CTpaHe, TaK MK
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3a py6exoM cenekuMoHHO-reHeTnyeckas pabota NpoTeKaeT MHTEHCUB-
HO W NPUBOAWMT K 3ameyvaTeslbHbIM pesynbTatam. [poucxoauT, Kak
rOBOPAT, «3efieHas PeBOMOLUA».

lMo3HaKOMUMCS C HeKOTOPbIMW MOCNEeLHUMMN [OCTVXKEHUAMMK Ce-
NeKUMN M0 OCHOBHbIM CeNbCKOXO3SMCTBEHHbIM Ky/bTypam.

Ona CoseTtckoro Coto3a OCHOBHOI 3epHOBOI KyNnbTypoli ABAseTCs
nweHnua. Akagemuk M. M. JIlyKbSSHEHKO c034an psj BblCOKOYpPOXKaii-
HbIX COPTOB O03MMOI MLEHULbl, 3aHUMaKLWNX MWAINOHbI TEeKTapoB
kak B CCCP, Tak u B gpyrux ctpaHax. OCOOGEHHOW W3BECTHOCTbIO
nonb3yeTcs nweHuuya be3octas 1, pgarowas ypoxaih go 50 uy/ra.
PaboTbl MO cenekuMu MWeEHWLbl NPOAOKAKTCA, U YXKe CO34aHbl HO-
Bble copTa (ABpopa, KaBka3s), ypoxailHOCTb KOTOPbIX Mpubanxaert-
ca kK 100 u/ra. He meHee BbICOKOYpOXaiiHble COpTa BblBEAEHbI
n akagemumkom B. B. Pemecno: MwupoHoBckad 264, MwupoHOBCKas
808 u pgp. 3a nocnegHme 30 feT ypOXalMHOCTb COPTOB O3UMMOINA
nweHnubl Bospocna ¢ 25 go 65 u/ra, 1. e. B 2,5 pasa. Cpeau
HOBbIX BbICOKOYPOXaHbIX COPTOB O3UMOI MLIEHNLbI, BbIBELEHHbIX
Ha MWPOHOBCKOW CeNEKLUMOHHON ONbITHOW CTaHUWW, CnefyeT Ha3BaTb
ewe WnbnueBky. CopT 3TOT paitloHupoBaH B 1974 r. B 15 obnactax
YKpauHbl. [lpn OpolWeHWM U BbICOKOW arpoTeEXHWKE OHa fJaeT Ao
100 y/ra.

MogcumtaHo, 4yto 6narogaps BO3fenbiBaHWIO MuUpoHOBCKOW 808
B AEBATON NATWIETKe GbIN0O AONOMHUTENLHO Nonay4veHo 10,3 MAH.T 3ep-
Ha ctoumocTbto 800 MnH. py6neii. BOT 4TO JalOT HOBblE BbICOKOMPO-
OYKTUBHbIE COpTa HapoOAHOMY XO03AicTBYy!

Cpefn HOBbIX COPTOB OYEHb MEPCMNEKTUBHbI MHOTO/IETHUE TMLUEHU-
Ubl, BbIBEEHHble MNO4 PYKOBOACTBOM akagemuka H. B. LwuunHa
Ha OCHOBe MEXBMWAOBON rubpmamsaumm nweHnubl W nbipes. OHK
BbICOKOYPOXaiHbl, 3aCyX0yCTONYMBbLI, BbIAEPXMNBAOT MOPO3bl A0
—35°C.

Bennkn ycnexum n no BbIBeLEHWIO COPTOB APOBON nweHuubl. Oco-
6eHHO ueHHa co3faHHas A. T, WexypanHbim n B. H. MamoHTOBOIA
BbiCOKOYypOXaiHas CapaTtoBckad 29, BbIAeNAlOLWaAcs BbICOKMMM
xnebonekapHbIMM  KayecTBaMu. 3ameuvaTesnlbHbl JOCTUXKEHWA akafe-
muka B. C. TllycToBoiiTa no cenekuuMum MOACOMHEYHMKaA. Jlydwiune
copta nogconHeyHuka 20—25 net Has3afg no Mac/UYHOCTM He npe-
Boiwann 32—33%. B HacTofllee BpeMA CpefHAAs Mac/M4YHOCTbL Cce-
MsAH gocTuraet 49—50%. B macwTabax CCCP 3To pgaeT AOMNOHU-
TENIbHO ThICAYM TOHH PacTUTENIbHOTO0 Macha.

Benvkn ycnexum COBETCKMX CENEKLUMOHEPOB U MO CO3JaHUI0 LPYIuX
CeNbCKOXO03AMCTBEHHbIX KynbTyp. 3a nocnefHue rogbl pe3ko MOBbICK-
NNCb CaxapucToCTb W YPOXaWHOCTb CaxapHOi cBek/bl. Bonblwyto
ponb B CeNekuum 3TOl KynbTypbl cbirpana nonunnougms (paboTbl
A. H. Nlytkosa, B. IN. 3ocumoBunya). Xopowue ycnexum AOCTUTHYTHI
B CENeKuMn KyKypy3bl, Npu CO34aHWW HOBbIX COPTOB KOTOPOW npu-
MEHSIOT CaMOOMbINAKLWMECA TFOMO3UTOTHble NUHUKM (C. 248) € uUX
nocnegytouien rmépmgmnsaunein (M. N XagxnHos). Begetca 60nbluas
cenekuuoHHaa paboTa U C NAOJOBO-ATOLHBIMU KYNbTypamu.
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BbiCOKOYpOXaiiHble copTa NtOLEePHbI BbIBEAEHbI HA YKpanHe (B UNH-
CTUTYTe opowaemoro 3emnegenus). OHM fatoT 6ONbLIOKA ypoxKai 3e-
NeHON Mmaccbl ¢ 7—8 pa30oBbiM BblKallMBaHWEM 3a OAWH BereTaluoH-
HbI CE30H.

BaXHbl pe3ynbTaThl Cefekuun pasnnyHbiX TEXHUYECKUX KYNbTyp.
Tak, BblBeEHHbI B Y36ekucTaHe TOHKOBONOKHUCTbIA COPT Xnaon-
yatHMka AH-402 xapakTepu3yeTcsi BbICOKON YPOXaHOCTbIO, YCTONA-
UMBOCTbIO K TPUOKOBbIM 3ab0neBaHMAM, a TakKXe K HeLOoCTaTKy
Bnaru.

(eHeTUKa W cenekuua faneko elwe He ucyepnainm BcCeX BO3MOX-
HOCTE MOBbILIEHNSA YPOXAWHOCTU KyNbTYPHbIX pacTeHwii. B aTom Ha-
npaBneHun Begetca 6onbwas paboTa v B 6avKaiwme rogbl MOXHO
XaaTb 60/bWKX YCNeXos.

9 1 Mepeuncnute OCHOBHbIE MeTOAblI paboTbl U. B. MuuypuHa no co3faHnto HOBbIX
ypOoXaiHbIX (hOPM MA0LOBbIX W NNOAOBO-ATOAHbLIX KynbTyp. 2. Kakumu OCHOB-
HbIMW  MpuHUMNamMu pykosogcTsosancs W. B. MwuyypuH npu BOCNUTaHWK
rmépugos? Kakumy nyTaMU MOXKHO, W3MEHAS BHELLUHWE YCN0BUA, W3MEHATb
XapakTep AOMWHUPOBaHUA npusHaka? 3. Moyemy npu BereTaTVBHOM pasmMHOXe-
HUW He HabnofaeTca paclyenneHne NPM3Hakos B NOTOMCTBe rnépuaos? 4. Kakue
BaM W3BECTHbl BbICOKOYpOXaliHble COpTa 3epHOBbLIX KynbTyp, MOACOMHEYHUKA?

5. Kakve copTa 3epHOBbIX paiioHMpOBaHbl B Balleli MeCTHOCTU?

68. Cenekumsa >XBOTHbIX

OCOGEHHOCTU CeNIEKLN >KMBOTHBIX. B OCHOBE CENeKuun XXMBOT-
HbIX, KaK W pacTeHWi, nexart HacnefCTBeHHas W3MEHYMBOCTb U OT-
6op, npoTekawlwMe B ONpefeneHHbIX YCNOBUAX cCpeabl, Hambonee
61aronpuUATCTBYOLWMNX (DEHOTUMNYECKOMY MPOSAB/IEHUIO XenaTenbHbIX
npu3HakoB. O4HAKO CefleKUUS XXUBOTHbIX UMEET U HEKOTOPble 0CO6EH-
HOCTW, BbITEKAaOLIMEe M3 CaMOi NpPMpOAbl OpPraHW3Ma >XWBOTHOTO:
Y XXMWBOTHbIX CYLLECTBYET TO/bKO MO/0BOE Pa3MHOXEHUE; Yy XWBOT-
HbIX MOTOMCTBO HEMHOIOYMCNEHHO W KaXXAaa oThefibHasg 0cobb npeg-
CTaBNfAET 3HAYUTENbHYIO LEHHOCTb.

Mpn cenekuMoHHO paboTe C >KMBOTHbIMW BaXHOE 3Ha4YeHue
npuobpeTaeT yyeT 3KCTepbepHbIX MPU3HAKOB. 104 3KCTepbepoM Mo-
HMUMAIOT BCKHO COBOKYMHOCTb Hapy>HbIX (OPM XUBOTHbIX, UX Teno-
CNOXeHWe, COOTHOLLeHWe yvacTel Tena (puc. 123).

OpraHnsm npeacTaBnseT coboii LENOCTHYH CUCTeMY, B KOTOPOWA
BCe OpraHbl CBA3aHbl ApYyr C ApYroMm. Pa3BuTue MHOrMX XO03AACTBEH-
HO BaXXHbIX MPWU3HAKOB, HamnpumMep MOJIOYHOCTU, Y KPYMHOro pora-
TOr0 CKOTa COOTHOCUTE/IbHO CBA3aHO C OMpefefieHHbIM TenoC/oXe-
HMWEM, XOPOLIMM pasBUTWEM KPOBEHOCHOW W AblXaTeNbHOW CcUCTEM
M T. n. Mpu cenekuMoHHoO paboTe C >KMBOTHBIMWU OYEHb BaXXHO
YUnTbIBaTb CBA3U MEXAY PasHbIMM NpU3HaKamu, TaK KakK BblCOKas
NPOAYKTUBHOCTL MO TOMY WAW WMHOMY MpPU3HAaKy CBA3aHa C onpefe-
NEHHbIMU  3KCTEpPbePHbIMKM 0cobeHHocTAMW. Ha pucyHke 124 oT-
YeT/IMBO BUAHbI pasnnMumns aKcTepbepa Mexay ABYMs nopojamu Kpyn-
HOro poraToro CKOTa: LOPTrOPHCKON (MAcHas) U [KepceicKoi
(MmonouHasn).



Cenekymnsa >MBOTHbIX

123. B pe3ynbTaTte cenekyum cosfaHbl HOBble MOPOAbl KPOJ/INKOB.
CneBa HanpaBoO: WUWHWKANA, 6aboukKa, cepebpUCTbIil, BENUKAH.
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124. MsacHoe (cneBa) M MOJIOYHOE (cnpaBa) HanpaBneHWA B CeNeKuMu KPYMnHOro
poratoro ckoTa.

Pa3Hble NoOpoAbl HEOAMHAKOBO pearvpyloT Ha U3MEHEHME BHELIHUX
yCNoBWiA, KOpMIeHne. Hanpumep, y MACHbIX NOPOA KPYMHOro poraTo-
ro CKOTa y/yuylleHMe NUTaHus MpeXxje BCEro CKasblBaeTCA Ha yBeu-
YEHUN MacChbl, Yy MOMOYHbIX — Ha YBE/IMYeHUN yaosa. AWLEHOCKNE Kypbl
NEerropH Ha ynydlleHue paLmoHa OTBeyaloT MOBbILIEHNEM ANLLEHOCKOC-
TW, NOYTN HEe MEHSIs Macchl.

MpvipyYeHVe >XMBOTHLIX — MePBbLIA 3Tan Cenekuyn. Bcee Aomall-
HWe XXMBOTHbIE MPOUCXOAAT OT AMKUX npeakoB (c. 23). 10—12 Toic.
NeT [0 H. 3. Ye/IOBEK Hayan npupy4varb >XUBOTHbIX. OCHOBHblE BU-
Obl AOMALWIHMX XXUBOTHbIX ObIAM MNPUPYYEHbl AMWb 5—6 ThIC. €T
Ha3ag.

MpupyyeHne 3Ha4YNTENbHO 0CNabuno aeincTene cTabnnnsnpyroLLen
(hopmbl ecTecTBEHHOro otéopa (c. 242), 4TO NPUBENO K PE3KOMY Mo-
BbILUEHWIO WM3MEHYMBOCTM, KOTOpas Oblna MCNOMb30BaHA YeSI0BEKOM
4N UCKYCCTBEHHOr0 0TO60pa HYXHbIX eMy NPU3HAKOB. BnausHue npu-
PYyYeHMS Ha U3MEHYMBOCTb MOAPOOHO M3yyeHo akagemukom . K. Be-
NAEBbIM Ha >XWBOTHbLIX, KOTOpble B Hawe BPeMsA elwe TOAbKO Mpu-
py4aloTCa 4esoBEKOM W MPOXOAAT MepBble 3Tanbl 3TOr0 npolecca.
K ux 4ucny OTHOCATCA MNyLHble 3BEpWM — WcuULa, HOpKa, Mecel,
c060nb. OTW XUBOTHblE MPefCTaBAAOT 00bEKT BHOBb BO3HUKLIER W
3HEepruYyHO pasBMBalOLLENCs OTpacnM X03siMCTBa — 3BEPOBOACTBA.

ViccnegoBaHns MoKasblBalOT, YTO reorpaduyeckne obnactu npu-
PyYeHUs XMBOTHbLIX B 3HAYMTENbHOW Mepe COBMajaktT C LeHTpamu
MHOroo6pasusi 1 MNPOUCXOXAEHUSA KYNbTYPHbIX pacTeHuin (c. 245).

Tunbl CKPeLLMBaHNA N METOObl Pa3BefeHV B >KMBOTHOBOACTBE.
B cenekuuoHHOI paboTe BaXHO MNpeAcCTaBMTb Cebe KOHEYHYH Liefb,
K KOTOPOi CTPEMMUTCA CenekuuoHep. XXenatenbHO NN YBEANYUTb MO-
NOYHYIO MPOAYKUMIO, MOBbICUTb JXWPHOMOMOYHOCTb WAW WU3MEHUTb
MACHble KayecTBa CKOTa — BCe 3TO TpebyeT pasHbiX HanpasfeHWi
oT6opa v nogbopa Npon3BoLMUTENEN, NPUMEHEHNS Pa3INYHbIX CUCTEM
CKpeLwyuBaHus.

B nopbope npom3sBogMTeneil BaXHO Yy4YMTbiBaTb MX POLOC/OBHbIE.
B nnemeHHbIX X038iCTBax BCerga BeAyTCA MNEMEHHbIe KHUIW, B
KOTOpbIX MOAPOBGHO YUYMTLIBAIOTCA 3KCTepbepHble 0COBEHHOCTU W MNpo-
OYKTUBHOCTb PoaMTensCcKnx (hopM B TeveHne psaga nokoneHuid. Mo npu-
3HaKaM NpeAKOB MOXHO CyAuTb C W3BECTHOM BEPOSTHOCTbID O re-
HOTUME MPOU3BOAUTENEN.
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Tunbl CKpewmBaHUA Npu CeNekLMOHHON paboTe C XMBOTHbIMU
pasHoo6pa3Hbl. MpPMMEHAIOT B OCHOBHOM fABa Tuna CKpeLiMBaHuA:
HepoACTBEHHOE W POACTBEHHOE.

HepoacTBeHHOE CKpeLyMBaHue Mexay ocobamu OfHOW Nopogbl WUam
MeXAy 0C06SMM pasHbIX MOPOA >KMBOTHLIX NpWM CTporom otbope
NPMBOAMT K MOAAEPXaHWIO CBOWCTB WAM YNYYLIEHUIO UX B pagy
CnefyrolmnX MOKOJIEHWIA TMOPMA0B.

Mpn 6NM3KOPOLCTBEHHOM CKpPELMBAHUM B Ka4yecTBE WCXOLHbIX
(hopM Mcnonb3ylTCa 6GpaThs M CeCTpbl UAM POAUTENU U MOTOMCTBO.
3TOT TUN CKpewMBaHUA MPUMEHAIOT B TeX CllyyasaX, Korga enawT
nepeeecT GONbLWIMHCTBO TEHOB MOPOAbI B FOMO3WIOTHOE COCTOSIHME.
Takoe CKpewuBaHWe [0 W3BECTHOW CTEMEHW aHaliorMyHO Ccamo-
ONbINEHWIO Y PacTeHWii, TaK KaK MpUMBOAMT K MOBbILEHWIO TOMO-
aurotHocTn (c. 209). lMpu 3TOM NPOUCXOAWUT 3aKpensieHWe XO03ai-
CTBEHHO LEHHbIX MPU3HAKOB, KOTOPble COXPaHAKTCA Yy MOTOMCTBA,
TaK Kak OHO TFOMO3WTIOTHO MO 3TMM MpPU3HaKaM.

Mpn 6AM3KOPOACTBEHHOM CKpeLWMBaHWW 4acTo Habnwogaetcs
ocnabneHue XWBOTHbIX, NOTEPS YCTOWYMBOCTM K [EACTBUIO BHELLUHMX
(hakTOpOB, K 3aboneBaHusM. Bce 3Tu oTpuuaTenbHble NPOABAEHUA
6/1M3KOPOACTBEHHOIO CKpeLiMBaHUA Ha3blBalOTCSH Aenpeccuen.

Urtobbl 3TOro wu3bexaTb, POACTBEHHOe CKpelwuBaHMe [LO/HKHO
COMPOBOXAaTbCA CTPOrMM OTH60POM 0C06eid, 06MafaloLWnX HYXHbIMK
X039ACTBEHHBIMU NpPU3HAKamu.

Mpu cenekuMoHHON paboTe POACTBEHHOE CKpeLiMBaHWe 06bIYHO
ABNAETCH NULWb OAHUM W3 3TanoB YNy4yleHUd nopogbl. 3a HUM crie-
[yeT CKpelwiMBaHWe pasHbiX NMHWIA, NOMYYEHHbIX B pe3ynbTate 6/113-
KOpPOLCTBEHHOIO CKpewuBaHua. TakuMm nyTeM He6naronpuaTHO fAeli-
CTBYIOLME peLecCUBHblE TeHbl MNEepPeBOAATCA B TeTepo3UroTHoe
COCTOSIHME W BpefHoe AeiicTBMe 6GM3KOPOACTBEHHOIO CKpeLiMBaHUSA
CHMXXaeTcA.

[eTeposnc y AOMAaLLHUX >KMBOTHLIX. Tak e KaK W Yy pacTeHUid,
Yy LOMallHMX XUBOTHbIX HabntogaeTca ABfeHWNEe TMOPUAHOW CUNbl, UK
reTeposuca (c. 250). OHO 3akn4aeTcs B TOM, YTO MpPU CKpelyuBa-
HWU pasHbiX nopof (a TakXe Npu MeXBUAOBbIX CKpeLiuBaHMUAX)
MHorga B MepBOM [MOKONeHUM rubpuaos HabnwfaeTca 0COBEeHHO
MOLLHOE pa3BUTUE W MOBbILIEHME >XM3HECMOCOOHOCTW. ITO CBOWCT-
BO, O[HAKO, HE COXPaHAETCA B MOCNEAYIOLWMX NOKONEHUAX U 3aTyXaerT.

[eTepo3nc LWIKMPOKO MNPUMEHAOT B JKWBOTHOBOACTBE W MTULE-
BOACTBE, TaK KaK MepBOe MOKO/MeHWe rnépuaos, obHapyXxwusatoLiee
ABNEeHNEe TM6PUAHOA CU/bl, HEMOCPEACTBEHHO MCMOMb3YHOT B X034MCT-
BEHHbIX Lenax. Hanpumep, AN NOAYYEHWS CKOPOCMENbIX CBUHel
(Ha mMAco ¥ cano) cKpewuBaloT AHOPOKAKEPCENCKYO U 6epKLIMPCKYIO
nopogsbl.

VicnbmaHre npovssBoguTenieli Mo roToMcTBY. Mpu cenekywn fAo-
MALIHUX >XWBOTHbIX OYEHb BAXHO ONpefennTb HaclefCTBeHHble Ka-
yecTBa CaMLUOB MO nNpM3HakaMm, KOTOpble HEMOCPEACTBEHHO Yy HUX
He MpoSABNAKOTCA, HanmpuMep MO MOJIOYHOCTU U XXUPHOMOMOYHOCTU
y ObIKOB MM AWLEHOCKOCTU y MNETyX0B. [ A 3TOr0 UCNONb3YIOT Me-
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TOA OnpefenieHns KavyecTBa MPOU3BOAWTENeN Mo motomcTBy. CHauyana
OT MPOM3BOAUTENEN MOMYYalOT OTHOCUTENIbHO HEMHOTOYUC/IEHHOE MO-
TOMCTBO 1 CPaBHWBAOT €ro MNPOAYKTUMBHOCTL C MaTepsMu U CO
cpefHell NPOAYKTUBHOCTLIO MOpoAbl. ECAM MpOAYKTWBHOCTL AouYepeit
0Ka3blBaeTCs MOBbLILEHHOM, TO 3TO YKa3biBAaeT Ha 6O/bLIYIO LEHHOCTb
MpPoM3BOAMTENS, KOTOPOrO ClefyeT WCMONb30BaTh AS AafibHeliwero
ynydweHus nopogpl. OT XOpPOWero camiia MOXHO MOAy4YnuTb 60/b-
Woe MOTOMCTBO, OCOGEHHO €CAM MPWMEHUTb WCKYCCTBEHHOE OCEME-
HEHVe.

MeTof WCMbITAHUS MO MOTOMCTBY MPUMEHSIOT B MJIEMEHHON Cce-
NEKLMOHHOW paboTe C XXWBOTHLIMW.

1- KakoBbl 0COGEHHOCTU CeNeKLMn XUBOTHBIX N0 CPABHEHWUIO C Cenekuueld pacte-
HWIA? 2. Kak BMSeT NpupyyYeHne Ha N3MEHUYMBOCTb XMBOTHbIX? 3. C KaKoii Lenbio
NPUMEHAIOT B6N3KOPOACTBEHHOE CKpeliMBaHWEe W KaKOBbl ero rMosioKuTeNbHble
1 oTpuLaTeNnbHble CTOPOHbLI? 4. [1na 4ero NpoBOAAT WCMbITAHUA NPOU3BOAUTENEN
no noToMcCTBY?

69. Co3gaHune BbICOKOMNPOAYKTUBHBLIX MOPOA >XUBOTHbIX.
Cenekumsa MUKPOOPraHM3MOB.
BuoTtexHonorunsa

lNopoapl, No/ydeHHble Ha OCHOBE MEXKTIOPOAHOIO CKpeLLUMBaHUS.
COBETCKMIA yu4eHblli, akageMuk M. &. BaHOB co3jan BbICOKOMpPO-
OYKTVBHYIO MOPOAY CBUHEN — Genyto CTenHYH YKPaUHCKYH CBUHbLIO.
PaboTbl 3T NpOBOAWMAMCL Ha lOre YKpauHbl — B AcKaHumn-HoBa,
B VIHCTUTYTe akknmMmaTtu3aumum v rubpugmnsaunmn XuBOTHbLIX.

3aBe3eHHble Ha YKpavHy BblICOKOMPOALYKTUBHbIE Oenble aHrauni-
CKMe CBUHbW B ycnosusax tora YCCP okasanucb mManonpucnocob6ieH-
HbIMU K KnumaTty. MecTHad 6ecnopojHas yKpaunHcKas CBUHbA OTAU-
Yyanacb BbIHOCAMBOCTbIO, XOpOLlEed NAOAOBMTOCTbIO, HEMPUXOTNM-
BOCTbIO, HO 06nafana MAOXMMU MSCHBIMW KayecTBamMm.

Kak wucxofHbli matepuan M. ®. VBaHOB B3A/71 MaTOK MECTHOINA
MOPOAbl, KOTOPbIX CKPecTWa C Xpakamu 6efioil aHrnnickoii nopogsl.
M3 yncna nonyyeHHbIX rMOpUL0B HECKOMbKO MaTOK BHOBb Oblv CKpe-
LWeHbl C YUCTOMOPOAHLIM XPSKOM aHrAniAcKoin nopofbl. Cpeau nony-
YEHHbIX XMWBOTHbIX Obln BblAeneH OAMH XpPAK — AcKaHuii-1, 0co6o
OTANYaBLUMIACA MONOXUTENbHBIMU KayecTBaMu. B ero notomcTee 6bin10
npuMeHeHo 61M3KOPOLCTBEHHOE CKpeliuBaHWe, KOTOPOe MpuBeno K
BbIPaBHMBAHUIO W 3aKPenjieHW MPU3HaKOB CO034aBaemMOi NOpoAbl
(bbiCcTpbIiA pocT, 60/blias Macca, BbICOKME KayecTBa MsAca W 4p.).
Mo xopy 3TuX 6GAM3KOPOACTBEHHbLIX CKpeLiMBaHWA BCe Bpems Mpu-
MEHSNCA caMblii CTPOrMin ot6op. Hapsgy ¢ nuHueil, GpaBwei Ha-
yano OoT ACKaHu#a-1, aHanormyHbIM MeTOoZOM O6biNn CcOo34aHbl ApYy-
rme nMHWW. B panbHeiwem 6bina npoBefeHa rubpmpmsauns mexay
NVHUAMU, TakxXe CONPOBOXAABLUIAACA DJKECTKMM OTOOPOM. 3TuM
nytem 6bifia co3jaHa BbICOKOMPOAYKTMBHAA, XOPOLIO MNpUCnoco6-
NeHHas K MeCTHbIM YCNOBUSAM Tpynna >XWBOTHbIX, KoTopasa Moso-
XXWfia Hayano HOBOW Mopoge.
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M. ®. VBaHOB co3fan W [pyrve BbICOKOMPOLYKTMBHbIE MOPOALI
LOMALLHMX >XMBOTHBIX, HAnpuMep ackaHuickuii pambynbe — nopoga
OBel, C OYEHb BbICOKMM HACTPUIOM MepPBOKAACCHOW LUEPCTU.

BbiCOKOI MOMOYHOM NPOAYKTUBHOCTLIO XapaKTepu3yeTcs KOCTPOM-
CKas nopoja KpymnHoro poratoro ckoTa, KoTopas co3fjaHa Ha OCHOBe
MeCTHOro MorosioBbA NyTeM cTpororo ortbopa v nogbopa nNpou3Bo-
auTeneil. MonoyHas nNpOAYKTMBHOCTb 3TOM Mopogbl jocTuraet
15—16 TbIC. 1 MOJIOKA B roA,.

OtganeHHas rmbpyayzauma AOMALLHUAX MUBOTHLIX. OTAafeHHYo
rmoépnamn3aunio NPUMEHAIOT He TONbKO B PacTEHWEBOACTBE, HO U B XMU-
BOTHOBOACTBE. Tak >Xe KakK W Yy pacTeHWil, MeXxBUAOBble rnépugbl
XMWBOTHbIX 4YacTo 6biBatOT 6ecnnogHbiMKU. BoccTaHOBMeHUE MNI0L0BU-
TOCTW npeAcTaBnsfer 34ecb 6onee CNOXKHYHO 3afjady, TakK Kak no-
NyYyeHMe noAMNAOUAOB Ha OCHOBE YABOEHWA 4uC/la XPOMOCOM Y
XXMBOTHBIX HEBO3MOXHO. B HEKOTOPbIX MeXBWAOBbIX CKPELLUBAHUAX
oba wAn ofAMH NON OKasblBaeTCs NJOAOBUTBIM, WU B 3TUX Clyvasx
rmépuabl MoryT 6biTb WCMOMbL30BaHbI A8 MOMYYeHUS HOBbIX (HOPM
JOMALIHUX XMBOTHbIX. OflHaKO M B Tex chyvasx, Korga noToMcTBoO,
nosy4yeHHOe B pe3ynbTaTe OTAANIEHHOW rmbpmaunsaumm, okasblBaeTcs
6ecnnofHbIM, OHO MOXET UMeTb OYeHb BaXHOe 3HauyeHue AN NpakTu-
kn. C rny60oKoi ApeBHOCTM YeNoBeK MCMonb3yeT myna (rnbpug Kobbl-
Anubl ¢ ocnom). Mynbl 06HapY>XMBAKT FeTepo3nc: OHW BbIHOC/UBbI,
obnagaloT 60MbLWIOK (U3NYECKOA CUAOIA, MO NPOAO/IHKUTENbHOCTH
XU3HU 3HAYUTENbHO MPEBOCXOAAT POAMTENbCKME BUAbl. Mynbl 6ec-
nnogHbl. [eTepo3nc nposBnseTCs TakXe NpU CKpewwuBaHUM [ABY-
rop6oro u ogHorop6oro Bep6/OA0B.

B CoBetckoM Colo3e npoBoguTcs 60nblias pabota nNo Mexsupao-
BOM rmbpuamsaumm >KMBOTHbIX. YCMELWHO 3aBeplinaoch co3fgaHue
A- A. Nlycucom un H. C. ByTapuHbiM nopoAbl osel, B KasaxcTaHe Ha
OCHOBe rmMépuansaLuy TOHKOPYHHbIX OBEL, C AUKUM TFOpHbIM GapaHoMm
apxapoMm. Co3fgaHa HoBas nopofja TOHKOPYHHbIX OBeL, — apxapome-
puHoc 125 « Crtafa uUX KPYrnorognMyHo nacyTtcsd Ha BbICOKOrOPHbIX
nacTéuwax B TaKMX YCNOBUAX, MPW KOTOPbIX HE MOTYT CYLLecTBO-
BaTb TOHKOPYHHbIe OBLbl — MEpPUHOCHI.

Bonbwas paboTa BefeTcs no rubpuaMsauMmM fKa € KpynHbIM
poraTblM CKOTOM. HAK-—3TO JoOMallHee >XWUBOTHOE BblCOKOMOPHbIX
paiioHoB CpegHeit A3uw, OH ucnonb3yeTca Kak pabouunii CKOT B BbICO-
KOrOpHbIX Yycnosuax 125, paeT He6oOnblIOe KOMYECTBO MOJIOKA
OYeHb BbICOKOW XWUpHOCTW. Msaco ero rpy6oe. ¥ rubpugos fika u po-
ratoro ckota NpOSAB/SAETCA ETEPO3NC, U UX YXK€ AABHO WCMOMb3YHOT
B NpaKTuKe. VX MACHble M MOMOYHble KayecTBa Bbllle, YeM Yy AKa.
Y rnbpuaos fAKa € poratbiM CKOTOM 6ecrnnofHbl camubl, CaMKW >e
NAof0BUTLI. 3TO faeT BO3MOXHOCTb NYyTeM CKPewMBaHUA C UCXOLHbI-
MW BUaMn BecTu paboTbl MO CO34aHMI0 HOBOM MOPOAbI CKOTA, MPUCHO-
c06MeHHOM K ropHbiM ycnosuam CpegHeii Asuu.

Cenekupst B pblooBOACTBE. B HapogHom xo3slicTBe COBETCKOro
Colo3a HemManyw ponb WUrpaeT UCKYCCTBEHHOE pa3BefleHMEe pblbbl BO
BHYTPeHHUX BogoeMax. lpoaoBONbCTBEHHAA MNporpamMmma, NpuHATas
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125. ApxapomepuHoc (cnpaBa) u sK (cneBa).

maiickum (1982 r ) MneHymom LK KMCC, npegycmatpuBaeT yBenu-
YyeHWe NPou3BOACTBA TOBAPHOI Pbibbl B PbIGOBOAHLIX X03ACTBaX Npu-
MepHO B 3 pasza OgfHUM ¥3 nyTeli OCYLLeCTBIEHWSA 3TOW BaXHOW 3a-
fayn fBNAETCA CO34aHMe Ha OCHOBe CefeKuMW BbICOKOMPOLYKTUB-
HbIX, ObICTpOpacTyLWux, o06najallWnx BbICOKMMU BKYCOBbIMU Ka-
yecTBammM nopopa pblb. dTa paboTa BEAETCA B Halled cTpaHe B
WMpoKux macwrtabax. Mpu aToM NPUMEHAOTCA BHYTPUBUAOBbIE MEX-
MOPOAHblE, @ TakXXe MEXBWAO0Bble U faXe MeXpOoLOBble CKpelinBa-
HWA € nocnegywowmm ot6opoM. B kauyecTBe npumepa yKaxem Ha
BbICOKOMNPOAYKTMBHOIO POMWWHCKOrO Kapna (0T Ha3BaHWA nocefnka
Ponwa nog JleHnHrpagom), ob6nagatoLliero BbICOKOW MNPOAYKTWB-
HOCTbIO M 3MMOCTOMKOCTbIO (BbiBeaeH B. C. KWMPNMYHWMKOBBLIM), YK-
panmHckme nopogbl kapna (A. W. Kysema u ap.). Becbma nepcnek-
TUBHbI MEXPOAOBble TrnopUAbl cTepnsgn u 6enyrn (HasbiBaemble
«becTep»), KOoTopble 06/1afatl0T BbICOKMM TemmnoM pocta (reteposmc)
M NPEKpPacHbIMW BKYCOBbIMU KayecTBamu.

Cenekuust MUKPOOPraHnM3MoB. MUKPOOPraHM3Mbl UTrpaldT BaXKHYHO
ponb B >XW3HW 4YenoBeka. MHOrMe M3 HUX CO3[al0T BeLLeCTBa, MUC-
no/sb3yeMble B pPasHbiX 061acTAX NPOMbILWAEHHOCTU U MeLULUHbI.
Takne oTpac/nn NULLEBOA MPOMbILAEHHOCTU, KaK xneboneyeHune, npo-
M3BOACTBO CMUPTa, HEKOTOPbIX OPraHW4yeckMx KWUCAOT, BUHOAeNue u
MHOTMe ApYrue, OCHOBAHbl Ha [eATeNbHOCTM MWKPOOPraHM3MOB.

WcknountenbHo 60MblIOe 3HavyeHWe [N 340POBbA  YenoBeKa
MMET aHTMOUOTUKU. 3TO 0C0obble BeLLecTBa — MPOAYKTbl XKU3He-
AeATeNbHOCTN HEKOTOPbIX MMKPO6GOB U rpubos, ybusatouime 6onesHe-
TBOPHble MWKPOObI W Bupycbl. Bnarogaps aHTMOGMOTMKAM MHOrue
60M€3HM M3NeYnBalOTCA OTHOCUTENIbHO /erko, TOrfa Kak paHee OHM
faBanu 60/1blWONA NPOLEHT CMepTHOCTU. BuTaMuHbI, CTONMb HEob6Xoau-
Mble AN 4enoBeka, BblpabaTbiBAOTCA PACTEHUAMU W HEKOTOPbIMM
MUKPOOPraHn3mMamu.

Ana nonyyeHms Hanbonee MNPOAYKTMBHbIX (OPM MUKPOOPraHus-
MOB LUMPOKO MPUMEHAIOT MeToAbl cenekuun. MyTem oT60pa BblAeNsAT
pacbl MWKpOOpraHu3moB, Haubonee aKTWBHO CUHTe3upylolwme TOT
WM WHOW WCNOMb3yeMblii YeIOBEKOM NPOAYKT (aHTMOMOTMK, BUTa-
MUH K ap.). MukpoopraHusmam CBONCTBEHHa Hac/nefCTBeHHas W3-
MeHUMBOCTb (MyTauum). MyTem oTbopa MX nonyyarwT Haubonee ak-
TUBHbIE Pachl.



Co3paHne BbICOKOMPOAYKTUBHBLIX NMOPOA AOMALIHUX XXUBOTHbIX. 263

Lng nonyyeHusa BbICOKOMPOAYKTMBHbLIX (POPM MUKPOOPraHM3MOB
O0COBGEHHO LUMPOKO MCNOJb3YIOT METOA 3KCNEepMMEHTANbHOro nosyye-
HUA MyTauuii geiictBuem nydveir PeHTreHa, ynbTpadMoneToBbIX Nyyel
M HEKOTOPbIX XUMWYECKMX COeAMHeHWii. Takum MyTem ygaetcs MOBbl-
CUTb HacneACTBEHHYIO W3MEHYMBOCTb MWUKPOOPraHM3MOB B LECATKU U
COTHM pas, 4YTO obneryaet U yCKOpsieT npouecc oT6opa BbICOKOMPO-
OYKTUBHBIX pac. OCO6eHHO BeNUKM YyCrnexu B MPOMbILWIEHHOCTN aH-
TN6MOTNKOB. CoBeTcKMe yueHble (C. . AnuXaHAH v 4p.) nonyynau
MyTauuun MUKPOOPraHW3MoB, 06najallmnx B [ecATKM pa3 6onee
BbICOKMM BbIXOAOM aHTUOWOTUKOB, YeM WCXOLHbIe KYNbTypbl.

Cefekuma HaxoguT LWWPOKOE TMPUMEHeHWe U B  OTHOLUEHUM
MUKPOOPraHM3MOB, WUCMOMb3YEMbIX B MWLLEBOM MNPOMBbILLIEHHOCTM.
Hanpumep, apoxokesBble TrpubKW, Bbi3biBaloline OpoOXeHUe TecTa,
06najalT pasHbiMK CBOCTBaMU. [lyTem cenekuuMn Bbl4eNAalT Hawu-
6onee NPoAyKTUBHbIE (hOPMbI, NOBbILIAKOLWME Ka4yeCcTBO XJeba.

MyTauuy nponcxogat u y 601e3HeTBOPHLIX MUKPOOPraHU3MOB U
BUPYCOB, BbI3blBaloLMX 3a60neBaHnsA Yenoseka. IHOrga oHn NnpuBoaaT
K MOBbIWEHNIO BPeLOHOCHOIO AelCTBMA MWUKPOo6a, YTO MOXET WMeTb
TAXENble NMOCMeACTBUA LN YeNOBEKA.

BroTexHonorns. bUoTexHonoruei Has3biBalOT OCHOBaHHOE Ha CaMOM
COBEpLUEHHOM 6MON0rMYECKOM MpoLecce NPOU3BOACTBO HEOOXO4MMbIX
ONA 4enoBeka BelecTB. 34eCb KOMIMIEKCHO WCMOMb3YIOT BbiCLINE
OOCTVKEHUA MUKPOOMONIOTUM, BMOXMMUMN, UHXEHEPHBIX HaYK.

B 6MOTEXHOMOrMYeCKMX Mpoueccax LWUPOKO MNPUMEHAIT MUKPO-
OpraHusmbl (6akTepuu, HUTYaATble TPUbbl, aKTUHOMULETbI, APOXKXKN).
B orpomHbix 6uopeaktopax ((hepmeHTepax) Ha cneymanbHO Mofo-
OpaHHbIX nNUTaTenbHbIX cpefax OHWM HapabaTtbiBaloT 6enok, nekap-
CTBEHHble npenapaTbl, QepMeHTbl K Ap.

BosblWwyo ponb UrpawdT MUKPOOPraHU3Mbl B 06eCneyeHun >XUBOT-
HOBOJACTBA MOJIHOLLEHHBIMX KOPMOBbLIMKU 6Genkamu. Ha oTxopgax Hed-
TAHON MPOMbLILIAEHHOCTM, a TakXe Ha MeTaHONe, 3TaHO/e, MeTaHe
pactyT 6akTepun u Apoxku. OHWM co34alT 60nblYy Maccy 6enka,
MCMNOMb3YEMOro KakK MOMHOLEHHble KOPMOBble A06aBKM. ITOT 6en0kK
6orat He3aMeHUMOW aMWHOKWUCIOTON AU3MHOM, KOTOPOr0 4acTo He
XBaTaeT B pacTUTENIbHON nwuule, BCNEACTBME YEro 3afepXXuBaeTcs
POCT >XUBOTHbIX.

Bonblwoe 3HayeHne B BMOTEXHONMOrMKU MpuobpeTatdT MeToAbl, Mo-
NyuYMBLUME Ha3BaHWe KNeTOYHON WH>KeHepuu. MNpenBapuTenbHO KieT-
KW WCKYCCTBEHHO BbIJENAOT W3 OpraHM3mMa W MEepeHOCAT Ha cne-
LWANbHO CO3[aHHble NUTaTeNbHble cpefbl, TAe OHW B CTEPUSIbHbIX
YCNOBUAX NPOAO/KAIT XUTb U pa3MHOXaTbCA. Takue KNeTouHble
KynbTypbl (MM KynbTypa TKaHel) MOTryT CAYXUTb A8 NPOAYKLUK
LeHHbIX Bewects 126 . Hanpumep, Ky/ibTypa KJ/eTOK pacTeHus
XEHbLUEHb NPOAYyLMpYeT NeKapCTBEHHOe BelecTBO, KaK W Lenoe pac-
TeHWMe.

KrneTtouHble KynbTypbl WCMONL3YIOT U ANd rubpuansauuu KieTok.
MpumeHAs HeKoTOpble creunasnbHble MpUeMbl, MOXHO OOBLEAWHUTH
KNeTKN pasHOro MpOUCXOXAEHWA OT OpraHuM3mMoB, 06blyHasa rnépwu-
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An3auus KOTOpbIX MOMOBbIM MyTeM HeBO3MOXHa. MeTod KNeTO4HOI
WHXXEHEPUMN OTKPbIBAaET MNPUHUMNNAbHO HOBbIA CMOCO6 cOo3f4aHus
rmbpuaoB Ha OCHOBe COEAVMHEHWA B EAWHYH CUCTEMY He MOMO0BbIX,
a COMaTUYeCKMX KNeTOK. Y)ke NOoNy4YyeHbl FrMOpUAHbIE KNETKN 1 opra-
HM3Mbl KapTogens u TOMaToB, A6/10HM W BULIHM W HEKOTOpble ApPY-
rme. OTKpPbIBAOTCA OFPOMHble NMEPCMEKTUBLI AN CO3[4aHUA YENOBEKOM
HOBbIX (DOPM KYNbTYPHbIX pPacTEHWIA.

Y KMBOTHbIX MOMYyYeHMNE TUOPUAHBLIX KNEeTOK TaKXe OTKpbiBaeT
HOBblE MEPCMEKTMBLI, FNaBHbIM 00pa3oM Ans MeAuuuHbl. Hanpumep,
B KyNbType MonydeHbl rmopuabl MeXAy pakoBbiMU KneTkamu (06na-
JalWMMU CMOCOGHOCTBH K HEOrpaHWYeHHOMY POCTY) U HEKOTOPbI-
MW KneTKaMu KpoBu — numdouutamu. [locnegHue BbipabaTbiBaloT
BELLECTBa, 00ycnoBnuMBalWMe UMMYHUTET (HEBOCMPUUMUYMBOCTL) K
MHDEKLUMNOHHbIM, B TOM 4KCNe BUPYCHbIM, 3aboneBaHuam. Wcnonb-
3ya Takme rubpugHble KAeTKW, MOXHO MOay4yaTb LieHHble N€KapCTBEH-
Hble BellecTBa, MOBbILWAKLUINE YCTOWYMBOCTb OpraHuM3mMa K WHGek-
LUMsM.

B 6MOTEXHOMOTMM LUIMPOKO MPUMEHSOT METO[ FeHHOR (reHeTwu-
YECKO) WHXKEeHepuu. YCNexu MONeKynspHoi 6uonorum u  re-
HETUKN OTKPbLIBAKT LUMPOKME MEPCMEeKTUBLI YMpPaB/fieHUS OCHOBHbIMM
XM3HEHHBIMM MNpoleccaMy MNyTeM NepecTpoliku reHoTuna. Wccne-
[OBaHWAMM MO MEPECTPOKeE TeHOTMNA 3aHMMAEeTCA TFEeHHas WHXe-
Hepusi. MeTofbl ee 04YeHb CAOXHbI. CYUHOCTb HEKOTOPbIX WX HUX
CBOAMTCA K TOMY, 4YTO B TFEHOTMN OpraHuM3ma BCTpauBalTCH WM
MCKNOYaloTCA M3 HEro OTAeNbHble TeHbl WAW TPYNMbl FeHoB. Takue
3KCNEePUMEHTbl MPOBOAATCS MNPEMMYLLECTBEHHO Ha MPOKapUOTHbIX
opraHusmax (6akTepuax) W BUpycCax, HO MMEKTCA YXXe HEKOTopble
JaHHble, MOKasblBalole BO3MOXHOCTb MPUMEHEHMS METOAOB rEHe-
TUYECKOW WHXXEHEPUM W HA 3YKAPUOTHBbIX OpraHusmax.

B pesynbTaTe BCTpauBaHMA B TEHOTWM paHee OTCYTCTBOBABLLE-

126. TllonyyeHue pacTeHWsi METOLOM Ky/NbTypbl TKaHW.



Co3faHue BbICOKOMPOAYKTUBHbIX NMOPOJ AOMALIHUX >XUBOTHbIX.

ro reHa MOXHO 3aCTaBWUTb K/METKY CUHTe3npoBaTb 6Genku, KOTOpble
OHa paHblle He cuHTesumpoBana. Hanpumep, B reHotun 6akTepum
KULWEYHOM Mafovyku yp[anocb BBECTM TeH W3 TeHOTWMa YesoBeka,
KOHTPO/IMPYIOLWMIA CUHTE3 WHCY/IMHA — FOPMOHA B Yr1eBOAHOM 06-
MeHe. WHCYAMH LWUPOKO WCNOMb3YeTCA B MefUUWMHE MpuU fieueHun
HapylweHnid QYHKUMM MOMKeNyAo4YHON xenesbl (gmabeT). B Hactos-
Liee BpeMs TMPOMbILWIEHHbIA CUHTE3 WHCYNMHa OyaeT ocyLiecT-
BNATLCA NPW MOCPEACTBE KULIEYHON MNanoyku C BCTPOEHHbIM TFEHOM
WHCYNNHA.

XOopoLwo M3BECTHO, KaKOe OFPOMHOe 3HauyeHWe ANA YPOXKANHOCTM
CeNbCKOXO03ANCTBEHHbIX KYNbTYp WMEKT HEeopraHU4eckue CoefuHeHus
aszoTa. CywecTBylOT HeKOTOpble BuAbl 0OakTepwii, o0b6nagatoLinx
3amMeyaTe/ibHON CMOCOBHOCTbI (PMKCMPOBaTb aTMoC(epHbIi  asoT,
nMepeBofA ero B CBfA3aHHbLIA a30T nouyBbl. [MocTaBneHa 3afjayvya —
reHbl, KOHTpOAMpYlOLWmMe (ukcaLymo aTMochepHOro asoTta, BBECTU B
FEHOTUM MOYBEHHbIX OaKTepuid, KOTOpble HE MWMEKT 3TUX T[EHOB.
PeweHne 3afaun 6yfeT MMeTb MEPBOCTEMEHHOE 3HA4YeHWe ANS pac-
TEHVNEBOACTBA, COBEPLIEHHO MO-HOBOMY BCTaHeT BOMpoc 06 ypobpe-
HWX NOYB.

3HayeHne OUOTEXHOMNOTUN OFpOMHO, MOCKOJ/IbKY C €€ MOMOLLbIO
peLlatnTcs cepbesHble npobnembl. Ha 6as3e mukpobuonoruu pogunachb
M 6bICTPO pa3BuMBaeTCA Lenas oTpacib — MUKPo6Uonornyeckas npo-
MbILUNIEHHOCTb. AKTWBHO Yy4acTBysi B peweHun [pogoBONbCTBEHHOA
nporpamMmmbl CCCP, oHa BbINyCcKaeT cpeAcTBa WHTEHCU(MKALMUMN Ceflb-
CKOro X03fliCTBa: BbICOKO3(h(heKTUBHbIE KOPMOBbIE f06aBKM M npena-
patbl (KOPMOBbIE APOXOKU, HE3AMEHMUMblE aMWUHOKMWC/OTbI, BUTaMUHBI,
thepMeHTbl, KOPMOBbIE U BeTepUHapHble aHTUO6MOTMKK). HanaxeH Bbl-
NMyCK MUKPOOGUONOrMYEeCKNX CPeACTB 3alMTbl pacTeHWid OT BpeauTenei
n 6onesHeil, 6GakTepuanbHbIX YAOOPEHWU, a TakKXe npenapaToB
ONA HYXA NULLEBOW, TEKCTUAbHOW, XMMWYECKON W ApYyrux oTpachneii
MPOMbILUAEHHOCTU W AN8 Hay4HbIX Lenei.

1 Kak WCcnonb3ylT PpOACTBEHHOE CKPELYMBaHWE B CENEKUMM HKUBOTHbIX?

2. TMpvBeauTe NpuMepbl OTAANEHHbIX TMGPULOB Y XMBOTHbIX. 3. Kakyio pofb ;
UrpaeT cenekuus MUKpPoOOpraHuamoB? 4. Kakue nepcrnekTuBbl Ans NPaKTUYecKoid
[eATeNbHOCTM YeNoBeKa OTKPLIBAOT METOAbl GUOTEXHONOrUn?
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B pe3y/ibTarte [eATe/IbHOCTU 4esioBeka

70. Buocdepa 1 HayuyHO-TEXHUYECKUIA nporpecc

MHOro4YncneHHole BUAbI OpPraHW3MOB, HacenAalline Hawy naaHe-
Ty, KaK MOKasaHO B MpeAblgyLlnx rnaBax y4ebHMKa, CYLLeCTBYHT He
n30NMpoBaHHO. OHU HaxXOAATCA BO B3aMMOJENCTBMM HE TOMBKO MEX-
Ly €000/, HO WU C KOMMOHEHTaMW HeXuBoWh npupoabl. Ha ocHoBe
3TUX B3aMMOZENCTBUIA CO3[AOTCA PasHOM CAOXHOCTU 3KOCUCTEMBI
(broreoueHo3bl), OCYLLECTBAAETCA KPyroBOpOT BeWeCcTB. Bbicwwei
3KOCUCTEMOW, 06bEeANHSAIOWEA PAa3/IMYHONA CMNOXHOCTU GUOTeOLEeHO3bI,
aBnsietca 6uocepa. OHa BO3HWK/IA BMECTE C MEPBbIM MOSAB/EHWEM
XXW3HM Ha nnaHeTe 3eMns. YenoBeyecTBO TOXKEe BO3HMKAO B Guocde-
pe, KaK OAWH U3 3TanoB pasBUTUA XW3HU. O4HAKO B OTAWYUe OT ApYy-
rMX OPraHU3MOB 4YeN0OBeK CTan akTUBHO BO3feicTBOBaTb Ha 6wo-
cthepy uYepe3 TPyLOBYH AeATeNbHOCTb. M0 Mepe pa3BMTUS 4YenioBe-
4yeckoro obuiecTBa 3TO BO3feiCTBME CTAHOBUIOCL BCe 60/ee aKTMB-
HblM. UenoBek cTan MOWHbIM (hakTOpoM, npeobpasywowum 610-
chepy. .

B HacTosiLeli rnaBe Mbl pacCMOTPUM B3aMMOOTHOLLEHUS Yes0BeKa
n 6uochepbl M BIUSAHME Ha O6uocdepy HayUHO-TEXHUYECKOrO Mpo-
rpecca.

Ponb opraHusmoB B 3Bonoumm 6uocepbl. ObpasoBaHne 6uo-
chepbl, paclIMpeHMe ee TpaHul, W3MEHEHWEe COCTaBa, YCKOpeHue
6VMOreHHON MWrpauum aToOMOB OCYLECTBAANOCH Hapsgy C BO3HUK-
HOBEHUEM >XU3HW W 3BONIOLMEN OPraHUYecKoro mwupa.

XunBble opraHusMbl C MOMeHTa CBOEro BO3HWKHOBEHWA B MpPO-
Lecce O>KWM3HELEATeNbHOCTU MOCTOSHHO M3MEHSNN  OKPYXalLWyto
cpeny.

B pesynbTaTe XW3HELEATE/IbHOCTM XEMOCMHTE3Mpylwmx 6akTe-
puin 6onee 3 MApA. NeT Hasaj Hayanocb OT/IOXKEHWe HEKOTOPbIX
MapraHueBbIX W XenesHblX pyfd, thochopuTos, cepbl. MepBble MUKPO-
OpraHu3Mbl — NypnypHble U 3e/eHble GakTepuu, a 3aTem CuHe-3ene-
Hble BOLOPOCAU CTanu yCBavmBaTb YINEKUCbIA ra3 v BblgensTb Mone-
KYNSIPHbIA KUCNOPOA, M3 KOTOpOro Hag 3emneli o6pasoBancsd 030HO-
Bbli aKpaH. O6pa3oBaHMe 030HOBOrO 3KpaHa CcO34ano 3awuty oT

CoxpaHeHHOe B 3BMOBEAHWKBX MHOroo6pasve XULWHWKOB (NTULbI, 3BEPU, MBCTOHO-
rve) v TPBBOSAAHbIX >XUBOTHbIX.
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ynbTpatnoneToBbiXx u3nyvyeHnin ConHua, rybuTesnbHbIX LAA >KMBOTO
BelLecTBa, U MO3BOINIO XMW3HWU BbIATA M3 BOAbl U pacnpoCTpaHuTbCA
Ha cyLule.

B TeueHue LANTENbHOIO BPEMEHW 3e/IeHOe XXMBOE BeliecTBO MO
rnoTuno M3 atmocepbl FPOMajgHOe KOMMYeCcTBO YINEKWCNOro rasa,
KOTOpOro B fApeBHelliee Bpems 6bi10 B COTHWM pa3 6ofblue, yem
Tenepb, W O4HOBPEMEHHO 0060raTWi0 ee KWCNOpoAoM. B BoaHON
cpefe TOMbKO NpU Hanmyuuu GakTepuid 1M BOAOPOC/ER MOr MOABUTLCA
300MNaHKTOH. V3BecTKOBble CKeneTbl  6eCrno3BOHOYHbIX — KOpHe-
HOXeK, KOopannos, MOMCKOB — 06pa3oBany 0CafouHble Moposbl
(men, usBecTHAK). OTMUpaHMe CUMHe-3eIeHbIX U KpacHbIX BOLOPOC/EN
Cnoco6CcTBOBANO OT/NIOXEHWNIO KaNnbLUus. HekoTopble BUAbl BOLOPOC/EN
1 rybok o6ycnoBuAM HakonfeHue KpemHe3ema. KaMeHHblli yronb 06-
pas3oBancs W3 pacTUTeNbHbIX OCTaTKOB, HEMTb— W3 MAaHKTOHA
LPEBHUX MOpPER 1 Apyrux BOLOEMOB.

KonoccanbHas pasMHOXaeMOCTb OpraHu3MoB yBenumyusana 6uo-
mMaccy, KoTopas pacnpocTpaHafnacb M0 /MKy 3eMaun, 3anofHss
obpasyemyto e xe 6uocepy. Ha 3emne B pasHbiX cpefax B Mpo-
Liecce 3BoMOLMM 06pa30BbIBANNCL CaMble pa3/iMYHblie GUOreoLeHo3bl,
Haxogslwmecs B MOCTOAHHOM B3aMMOAENACTBMM ApYyr C APYrOM.
OpraHusmam [ns CyLiecTBOBaHMA OblnnM HEOBXOLUMbI OMNpefeNeHHble
YCNOBUSA BHELUHENW Cpefbl, KOTOPYI OHW B mpouecce o6MeHa BellecTs
MOCTOAHHO M3MeHsAW. Mpu 3TOM yBennumBanacb 6uoreHHas mwurpa-
UMA XMMUYECKNX 31IEMEHTOB 6uoctepbl. XX1Boe BELLeCTBO OCYLLECTB-
nseT o6MeH ra3oB, KOHLEHTPMPYET pacCesHHble 3MeMEHTbI, Crocob
CTBYET OKWCAUTENbHbIM W BOCCTAHOBWUTE/NbHbIM peakuuam. DYyHKLUK
XMWBOro BewecTBa (rasoBas, KOHLUEHTpaUWOHHasA, OKUCAUTENbHO-
BOCCTaHOBUTENbHAA) ¥ MNpoLecc 3BOAOLUM 06YCNOBUAU cO3fdaHue
COBPEMEHHOW MPUPOAHOI Cpefbl.

B npouecce 3BonOUUM >KMBble OpraHn3Mbl 060c06n9AUCH OT
HEeMOCpPeACTBEHHOW 3aBUCMMOCTU OT cpefbl. [lepBble oOpraHusmbl
(6akTepun, BOAOPOCAU) ObIAM KaK Obl MOFPYXeHbl B MUTATENbHYHO
cpegy.

MoCTeneHHO MNOABMANCH MHOTFOK/IETOYHbIE OpraHuM3Mbl, MeHee
3aBUCUMble OT U3MEHEHUS BHELUHEN Cpefbl U UMetoLL e CBOK BHYTpPEH-
HIOIO cpedy. 9T MHOrOKNeTOYHble OpraHuM3mbl 06n1afaloT cucTeMamu
OpraHoB, PeryavpylowumMmn X13HeHHbIe NPOLECChl: MUTaHWe U nuLe-
BapeHne, rasoobmeH W LMPKYAAUWUIO NuTaTeNbHbIX BelwecTs. Yepes
HEPBHYI CUCTEMY OCYLLECTBAAETCA CBA3b OpraHuM3mMa C BHELUHEN
cpefoit. VIMeHHO pa3BMTWME HEPBHON CMCTEMbl, MO3ra XMBOTHbIX CMO-
c06CTBOBANO WX OpPUEHTaLMKn, NepeABMXEHNIO B NMPOCTPAHCTBE U BO3-
HUKHOBEHWIO CMIOXHbIX (hopM noBefeHus. o Mepe 3BOMOLMM BO3pac-
Tana CKOpOCTb nepefaun (MUrpauuun) BELLECTBA W 3HEPrUM B XXUBOI
npupoge B 06pasoBaBlLUUXCSH 6MOreoLeH03ax.

3HaunTenbHble M3MeHeHWs npeTepnena 6uocdepa nocne nossne-
HWUA Yenoseka Ha 3emne. bypHoe pa3BUMTME MPOMbILWIEHHOCTU, HAyKu
M TEXHUKW 3@ T[e0NOrMyYeCKM HUYTOXHO Manblli OTPE30K BpeMeHu
CNoco6CTBOBANO 3HAYMTE/ILHOMY YCKOPEHWUIO OWMOreHHON Murpayuu
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anemeHTOB B 6uoctepe. Yenosek co3fan LeCATKU TbICAY HOBbIX COp-
TOB pacTeHWi W NOpof XMBOTHbIX, CBOEW [AeATEeNbHOCTbIO OH MPAMO
WIM KOCBEHHO YCKOPSeT 3BOMIOLMIO BWMAOB B MNpMpode, WU3MeHseT
OpraHnYeckuii MUp 1 NPUPOSHYIO Cpeay.

HapyLueHre 4enoBeKOM MPUPOAHbIX 3aKOHOMepHOCTe. BecemupHas
MCcTopus CBUAETENbCTBYET O TOM, YTO UYe/NOBEYECTBO He BCerjga
pasyMHO WCMO/Mb30BaN0 HaxofsAWMecs B ero pacrnopsXeHun Bufbl
3Heprun. OHO Beno ONYCTOWMTENbHbIE BOWHbI, HEMPABWALHO W MOPON
NpPecTynHo OTHOCUNOCHL K mpupoge. He 3Has MHOrMx 3aKOHOMepHOC-
Teil NpupoAbl, Hapylas WX, YenoBeK 4acTO He npeacTaBnseT ryéu-
TeNbHbIX MOCNeACTBUIA CBOEl «nobeabl» Hag npupogoin. «He 6ypem,
O[JHaKO, C/MLWWIKOM 060/blaTbCs HawMMKM nobegamu Hag NpuMpoaoi.
3a Kaxayl Takyk nobegy oHa Ham MCTUT» (. DHresnbc).

MHoruve rocygapctaa LpeBHEr0 Mupa noTepsan CBOe MOTYLLecTBO,
a nHble (Xopesm, HekoTopble rocynapcTea CesepHoli AQpMKK) COBCEM
ncYyesnu B pesynbTaTe XMLLHUYECKOTO OTHOLWEHUA K noyse. McToweHune
MoYB NpeBpallaeT CTpaHy B MyCTbiHIO. cTpebneHune necos Bbl3biBaeT
uccylleHue, pacrnblieHne ¥ 3po3uto noys. Jlec 3afepXunBaeT BEeTPb
M UcnapeHveMm BOLbl CMArYaeT Knumar. BmecTe ¢ Tem fiec 3ameanset
TasHWe CHera, 1 Tanas Boja NOCTENEHHO yBNAXHAET NosA, BOCNOMHAET
rPYHTOBblE BOAbl. BcnefcTBme 3TOro B pekax COXpaHAeTCcs MOCTOSH-
HbI ypOBEHb BOAbI 1 BECHOWN He 6biBaeT HaBOAHEHWU. OCOBEHHO HYXHbI
neca B ropax. [epenneTeHHble KOPHU LePEBbEB MPEAOXPAHAOT MOYBY
0T pa3mbiBa, 3a[E€pXMBAKT MOTOKW, MNPENATCTBYOT 06pasoBaHuMio
0Bparos.

VicTpebneHve fiecoB NpuUBENO K TOMY, 4TO, HanpumMep, Bo ®PpaHumum
B XVIII B. 66110 17 mnH. ra neca, B XIX B. ocTanocb 8 M/H. ra.
Cxurawouwmin nona BeTep CUPOKKO pacnpoctpaHwuica B Wrtanum B
pe3ynbTaTe YHUUYTOXEHUS necoB B AnNeHHMHax. B nocnegHue rogpl
YHUUTOXKalTCcA Hanbonee LeHHble Tponuyeckue neca. B JlaTuHCKOW
AMepuke yxe YHUUTOXeHO 2/3, B Adpuke— '/T [eBCTBEHHbIX fie-
coB. 3a 30 fieT 3emna nAuwuKaacb NMOYTU NOSIOBUHBLI N1ECOB, €XEroAHo
Tepas 10—20 mnH. ra. MocneacTsns UCTpebIeHUa NecoB — HaBOLHe-
HWA, cenn (rps3eBble NOTOKM C rop), 3p03uns, CMbIB NMOYBbI U UCCYLLEHNE
ee, U3MeHeHMe KamMaTa — CKa3blBalOTCA BO BCeX CTpaHax.

OAHOCTOPOHHE OCyLecTBASeMble U3MEHEHNS B MPMpPoLe NPUBOAAT
K OTpuuaTeNbHbIM MOCNEACTBUAM. YCTPOWCTBO BOAOEMOB MOBbILWIAET
YPOBEHb TPYHTOBbIX BOJ4 W Bbi3blBaeT FMbeNb OKPYXakLWux necos.
OcylieHne BepXOBblX 6010T BefeT K 06MeNeHuto pek U 3acbiXaHUKo
Necos.

C paBHMX BpemeH B Poccum neca umenn 60nbwoe 060POHHOE
3HauveHue. V1 B Benukyto OTeueCTBEHHYK BOIWHY OHW CAYXWUnuW npu-
KpbITMEM MapTu3aHam.

[eATenbHOCTb YeioBeKa NPUBOAMT K COKPALLEHMWIO 3aMacoB YNCTOM
BOAbl. MMPOMbILNEHHbIE NPeANPUATUSA, UCMONb3YA BOAY, MHOrLa cnyc-
KalT B PeKn U 03epa OTXOAbl, ALOBUTbIE W BpefHble 415 pPacTeHWi,
XWUBOTHbIX W Yenoseka. Mo 3TON MpuyMHe BO MHOMMX BOJOeEMax He
BCErga MOryT XWTb pblobl M pacTeHus. [lpu ycTpolicTBe MNIOTMH
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Ha pekax 4acTO He YYWTbIBalOT TOr0, YTO YyXKe€ MWINNOHbI 1IeT MPOTUB
TeUeHUS peK K MX UCTOKaM WUAYT KOCAKWU LEHHbIX BUAOB pbl6 Ha
HepecT. B pe3synbTaTe mpekpaw,aeTcs BOCMPOM3BOACTBO PbibbI.

3aBofgbl, (habpuku, aBTOMOGUAN, CaMONeTbl 3af4bIMIAIOT aTMocde-
py, nornowarT 601bLI0E KONMYECTBO KAC/IOPOA W BbIAENAIOT BpeAHble
rasbl. [py MCMONb30BaHUM aTOMHOW 3Hepruu B Guoctepy nonagarT
pPaAvoaKTUBHbIE W3yYeHUs.

YpbaHuszauma n gobbivya NosesHbIX MCKOMaeMblX COKpaliatoT no-
WaAb NYroB u necos, BOCCTaHaB/MBAKLMX COOTHOLIEHME KUCIOPoga
W YINeKucnoro rasa B BO3JyXe.

MpoMmbIlWeHHble oTBanbl (Wnaku, 306l U T. N.) W OTBanbl Npu
[,06bl4e MOJIE3HBIX MCKOMAeMbIX 3aHUMAKT TEPPUTOPUID B HECKOJIbKO
MUNIMOHOB rekTapoB. OTXoAbl MNPOW3BOACTB BBOAAT B MUrpaLuto
BpeAHble COeANHEHMUA, O0TPaBAasa BO3AyX, BOAY, NMOYBY. 3arpsA3HeHHble
BOAbl peK, Bnagas B MOpe, OTPaBMAKT €ro XXMBOTHbIA W pacTUTeNb-
Hbli Mup. TOHKas naeHka HedTM OT TpaHcnopTa, MOKpbiBawoLwas
NOBEPXHOCTb OKeaHa, Bbl3blBaeT rnbesib NNaHKTOHA, U TeM HapyllaeT-
cA rasoobmeH c atmocepoii, B Hee NMOCTyMaeT MeHbLUe KMCAOPOAa.

McnblTaHMe aTOMHbIX 60M6 1 6e30TBETCTBEHHOE OTHOLUEHWe K OT-
X0faM MpOM3BOACTB, OCHOBaHHbIX Ha WCMOMIb30BAHWW aTOMHOW 3Hep-
rMn, NPUBOAST K NOBbLILEHHON pagMoakTUBHOCTY BO34yXa, BOJ U NOYB.
PafnoakTUBHOCTb MepefaeTcs No LensM MUTaHUS Kak B OKeaHe, Tak
M Ha cywe. PagnoakTMBHOCTb B MEPBYH OYepedb MOpakaeT M/aHkK-
TOH M XXMBOTHbIX 06uTaTenein gHa, OT NJAHKTOHA MO MULLEBLIM LENsam
nepegaetca pagy pbl6. Pbi6osgHble NTULLI MepeHOCAT pajuoakTUB-
Hble BeliecTBa Ha cywy. pu rHueHUn oTOPOCOB OHU MepeparoTCcs
b6akTepuam. HakonsieHne pajMoakTUBHbLIX BELECTB B KOCTHOM MO3re
NPMBOAUT K GE/IOKPOBUID, pPakoBbIM 3a60neBaHMAM.

Mo uenam nNuTaHUS NPOMCXOAUT W OTpaBNeHUEe uYenoBeka A[40-
XUMMKaTaMu, ynotpebnsembiMu B 60pbbe ¢ HaceKOMbIMU-BPeAUTENS-
MW W TPUBKOBbIMYK, 3a601€BaHUAMK pacTeHWiA. OHM OTPaBAAKT NOMes-
HbIX HaceKOMbIX 1 B MePBYH odepefb NTuUL. MMonagas nocne foXxpaei B
PeKN, ALOXUMMKaTbl TyOSAT pblb 1 Noegalwmx ux Ntuy. Aasl, nonagas
Ha AroAbl, OBOLW W, C TPaBOl B MACO M MOJIOKO pOratoro ckoTa, Hakan-
NMBaKTCA B OpraHuM3Me 4esoBeka, Bbi3blBas 3abosieBaHuUS.

9 1. Kakoe BnusiHMe Ha 06pa3oBaHue Guochepbl 0Kasanu BO3HUKHOBEHWE XU3HU U
3BO/IIOLMS OpraHMyeckoro mupa? 2. Kak otpasuiach 4esTeNbHOCTb YenoBeyecTsa
Ha 6uocepe? 3. Kakoe BAMsiHME OKasana [esTeNbHOCTb Ye/0BeYecTBa Ha
pacTUTENbHbIA 1 XXMBOTHbIW MUP, Ha MOYBY, pPeKU, 03epa, aTMoctepy? 4. K Kakum
NoCNeACTBUSM NPUBOAUT MCTpeGreHne NecoB?

71. Hoocdepa

YenoseyecTBO — YacTb HMomMacchl 6uochepbl — [0NT0E BPEMSA Ha-
XOAWN0Ch B HEMOCPEACTBEHHON 3aBUCUMOCTU OT OKpYXXalLieil npmpo-
abl. C pasBUTMEM MO3ra Ye/OBEK CaM CTaHOBUTCS MOLLHbIM (DaKToOpoM
fanbHeliwein agonouun Ha 3emne. OBnafieHWe YeNOBEKOM pasnuny-
HbIMU (hOPMamun 3Hepruv — MexaHW4yeckoW, 3NeKTPUYECKON U aToM-
HOli — cMoco6CTBOBAN0 3HAYUTENbHOMY W3MEHEHUIO 3eMHOI  KOpbl
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1 6MOreHHOW Murpaumm aToMmoB. Mcnonb3oBaHWEe KamMeHHbIX Opynumii
LONNNOCb COTHU ThbICAY NET, & OT KAMEHHOro 40 aTOMHOr0 Beka MnpoLuno
NNWb HECKO/bKO ThICAYENeTUin. 3a Bpems CBOEro CyL,eCcTBOBaHUA
4e/I0BEYECTBO A06bLIN0 KAMEHHOro yrng okono 50 mapg. T, Xenesa —
2 MAPA. T U MUTMOHBI TOHH ApYTrux MeTannos. Bce 6onbliee v 6onbluee
KO/INYECTBO 3/IEMEHTOB BBOAMTCA B MuUrpauuio aTtomMoB 6Guochepsbl
LeATeNbHOCTbIO YenoBeka. OCo6eHHO 3TO NPOABAAETCS BO BPEMS BOIA-
Hbl, KOT4a KaXAblli rog BefeHWS BOMHbI TpebyeT AeCATKOB MUAINO-
HOB TOHH Xefnesa, cTanu, UemMeHTa, HedTW, COTeH MUJ/IMOHOB TOHH
yrna v ap.

Uenosek OKasan HernocpeAcTBEHHOe BAWAHME Ha Mpupomy co3ja-
HVEM KaHa/foB, BOAOXPAHWUAULL, W3MEHEHMEM pycna pek U T. [
311 HoBOOOpa3oBaHMA MOBAMANM Ha Kaumar.

[eAaTenbHOCTb 4efioBeKa CKas3blBaeTCA WM Ha W3MEHEHUM cocTaBsa
aTmocepbl, pek U okeaHa. YenoBeyecTBO 0BNajeno rpoMagHoi
3Heprueil 1 TEXHWKOM, CTano rnaBHelLWen CUIO0W, M3MEHAKOLWER npo-
Leccbl B 6uoctepe. Akagemuk B. V. BepHafckuii B yyeHUn o 6umo-
c(pepe nonaraet, 4YT0 B HAcTOALLEe BPEMS YeN0BeYeCTBO [OJ/DKHO
co3fatb HOBYH 060104Ky 3emnanm — Hoocgepy («pasymHas 060/104-
Ka» 3emnu). YenoseyecTBO NpeAcTaBnseT CPaBHUTENbHO He6OMbLIYIO
maccy B 6uocdepe, HO OeATeNbHOCTb ero rpaHgvMo3Ha. Yenosek yxe
BbillleN 3a npegenibl 6uocepbl, ero KOCMUYeckMe Kopabnum JOCTUTN
JlyHbl, BeHepbl n Apyrux nnaHer.

OxpaHa npupofbl. B HacToslwee BpemMs BO BCEM MUPe BO3HUKIIA
KpaliHAs HeobX0AMMOCTb HanafWTb pasyMHOe pasBuTMe NPOU3BOACT-
Ba, notpebneHne aHeprum v UCNONb30BaHWe NPUPOAHbIX 6OraTcTs, He
Hapyllas 3aKOHOMEepPHOCTel, CywecTBylOLWMUX B 6uochepe. HyxHa
OoXpaHa 4MCTOTbl BO3fyXa, BOAbl, MOYBbLI, XXMBOW NMPMPOAbI HA OCHOBE
6uonornuyeckmx 3HaHuii. CaHuTapHasa oxpaHa 6uocepbl cTana Bax-
Helilwel nNpo6nemMoli BCEro 4enoBeyvecTBa.

B KoHctutyuun CCCP B ctaTtbe 18 rosoputca: «B wuHTepecax
HacToswero u 6yaywmx nokoneHnin B8 CCCP npuHumaroTcs Heobxo-
OUMble Mepbl 4NA OXpaHbl W Hay4YHO 060CHOBAHHOTO, PaLMOHAaNbHOrO
MCNOoMb30BaHNA 3eMIN W ee Heap, BOAHbLIX PECYPCOB, PACTUTENIbLHOIO U
XXMBOTHOrO MUpa, ANA COXPaHeHWUs B YWCTOTe BO3AyXa W BOAbl, obec-
MeyeHUs BOCMPOM3BOACTBA MPUPOAHbLIX BOraTtcTB M YNydlleHUs OKpYy-
Xaroueli yenoseka cpefbl» (cM. c. 6). B cTtaTbe67 ykasaHo: «[ paxpa-
He CCCP o06f3aHbl 6Gepedb MpUPOAY, OXpaHATbL ee 6oraTcTBax.

B 1980 r. B CCCP npuHAaTbl 3akoH 06 oxpaHe aTMOC(epHOro
BO3fyxa M 3akoH 006 OxXpaHe W WUCNOMb30BaHWW XUBOTHOMO MuUpa.

Kaxgblii rpaxgaHuH CCCP, Kaxablii LIKOMbHUK JOMKEH 6biTh
y6exjeH B He06X04UMOCTM COXPaHATb, BOCCTaHABAINBATbL U pacMpAThb
3e/leHble MPOCTPaHCTBa, oborawatoLme KUCI0POLOM BO3AYX, OXPaHATh
XWBOTHbIX W CMNOCOOGCTBOBAaTb WX Pa3MHOXEHWI0. [1pOMbILIIEHHbIE
npeanpuaTUA 0693bIBAOTCA YCTaHABNWBATb OUMUCTHbIE YCTAHOBKU A4/1A
cbpacbiBaeMbiX BOf, AbIMOY/IOBUTENMW, HanaguTb WCNO/Mb30BaHWe OT-
6pocos 127 . Kaxpjoe Npou3BOACTBO LO/KHO CO34aTb 3aMKHYTYIO
cucTemy (B 4acTHOCTW, UMPKYNAULWUW BOAbl) C MCMONb30BaHMEM BCEX
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127. 3JKO/IOTMYECKU UYMCTOE MPOU3BOACTBO (LEMEHTHbIN 3aBof).

0TXOf0B, 4TOObI BPeAHbLIE BELWECTBA HE BBOAMIUCL B OMONOTrMYECKuWii
KpPYroBopoT.

YypexaeHnsa 0653aHbl NpU NAaHWPOBaHWUWM CTPOUTENbCTBA, NMPOBE-
[JEHUN MeNMOopPaTUBHbLIX MEPONPUSATUIA, [06bIYM MCKOMAeMbIX, neco3a-
rOTOBKax y4uTbiBaTb 6anaHC MPUPOAHbLIX PECYPCOB U BO3MOXHbIE MO-
CNeacTBMA  HapylleHUs paBHOBecUMs MPUPOAHbLIX sABNeHWiA 128

MocneAcTBMA HapyLeHUA NPUPOAHBLIX ABMEHWI NEPeXoasaT rpaHu-
bl OTAENbHbIX FOCYAAPCTB U TPEOYIOT MeXAYHAPOLHbIX YCUAnii B oxpa-
HEe He TO/IbKO OTAENbHbIX 3KOCUCTEM — /IECOB, BOLOEMOB, 60/0T U
T. M., HO 1 BCel 6uocepbl B LIEIOM, TEM CaMbiM aTMOCHEpPLl 1 TNAPO-
cthepbl.

Bce rocygapcTBa McnbiTbiBalOT 6ECMNOKONCTBO 3a cyAbby Guoche-
pbl W AanbHelillee COBEPLUEHCTBOBaHME 4enoBeyecTBa. B 1971 T.
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FOHECKO (OpraHusayus O6beauHeHHbIX Hauuii no Bonpocam
obpa3oBaHMs, Haykum W KynbTypbl), B COCTaB KOTOPOA BXOAUT W
CCCP, npuHana MexayHapoaHy 6uonormyeckyto nporpammy «Ye-
NOoBEK U 6uoctepa», M3ydalLyto M3MeHeHUs 6uocgepbl U ee pecyp-
COB NOJ BO3AElCTBMEM 4YefioBeKa. OTW BaXKHble AN1A cyaeb uyenoBeuve-
cTBa Npobnembl MOryT 6bITb peLleHbl TOMIbKO NYTEM TECHOIO0 MeXAy-
HapofHOro COTPYyAHWYeCTBa.

Oco6eHHO AeNCTBEHHO OCYLLECTBAAeTCA 0XpaHa npupogbl B CCCP
N COLMaNMCTMYECKNX CTpaHax, rfe HeT 4acTHOW COOCTBEHHOCTU Ha
3eM/110 U cpeAcTBa MPOW3BOACTBA, YTO MO3BOJIAET pauMoHasbHO nna-
HUPOBaTb OCBOEHWE MPUPOAHBLIX PECYPCOB W OCYLLECTBAATbH KOHTPO/b
3a BbIMOJIHEHMEM 3aKOHOB 06 oxpaHe aTMoc(epHOro Bo3fyxa, 06
O0XpaHe U UCMOb30BaHMM XMBOTHOTO MUpa W APYTUX MOCTaHOBJIEHWIA.
B CCCP Ha XXVI cve3ge KMNCC Bnepsble B UCTOPUM HaLLero rocy-
flapcTBa OoxpaHa npupofbl BblfeNeHa B KayeCcTBe CamMOCTOATENIbHOro
HanpaB/ieHNs Pa3BUTUA HApPOLHOro X03AicTBa. bonbwoe BHUMaHUe
BONpocaM OXpaHbl npupofbl 6bI10 yaeneHo U Ha XXVII cbvesge
KIMCC. B Pesontouun XXVII cve3ga no lMonutuyeckomy poknagy
LleHTtpansHoro Komuteta KIMCC 3anucaHo: «B  cOBpemMeHHbIX
YyCNoBUSIX 60MbLIYI0 OCTPOTY npuobpeTaeT npobrnema oXpaHbl Mpu-
POAbl W pauMoHanbHOr0 UCMOIb30BaHNA €e pecypcoB». B Halwei cTpa-
He U B ApYruX COLMAUCTUYECKUX CTPaHax OCYLLeCTB/IAETCA LenocTHas
CMCTEMA MEPOMPUATMIA, OCHOBaHHasA Ha 3KO/IOTMYECKNX 3aKOHOMEPHOC-
TAX. Ha 6onbwmx npoctpaHcTBax CpefHeil A3uu MpoOBeAeHO opolle-
HVe 3acyLWNMBbIX 3eMeflb, NpeoTBpaLLatoLLee 3aco/ieHNe Noys, NyTem
3aKpbITON MPPUraLUOHHOW cucTembl M rnybokoro gpeHaxa. Ha npeg-
npuATUAX cneynanbHbIMU YCTAHOBKAMUM YacTUYHO OrpaHuyMBaeTcs
BbIGPOC B MPUPOAHYIO Cpedy BpefdHbIX OTX04OB. BbicaxuBaloT none-
3aLlLMTHbIE NecHble nonocbl. OpraHn30BaHbl 3aNo0BeHUKN U 3aKa3HUKN,
B KOTOPbIX COXPAHAKTCHA eCTECTBEHHbIE HUMOreoLeHO3bl, PAa3MHOXaKTCH
pefkve BUAbl XXWMBOTHbIX W PacTeHWid, B TOM 4YWUCIe 3aHECEHHble B
«KpacHble kHuUru». B CCCP ob6was naowafb 3anoBejHUKOB, pas-
HOFO TuNa 3aKasHWKOB W APYrux TeppuTOpuiAi, HaxoAWwMXCA MNOA
cneyuanbHOM 3aWnTol 1 0XpaHoli, CoCcTaBnseT 0KoNo 8% TeppuTopuun
cTpaHbl. OCOGEHHO BaXKHOE 3HaYeHMe MMelT 6uoctepHble 3anoBef-
HWKW, B KOTOPbIX MOSIHOCTbI COXPAaHAOTCA €CTECTBEHHble MPUPOAHbIe
ycnosusa. Takux 3anosBefHUKOB Ha Tepputopuu Cosetckoro Cotosa
B HaCToOfLLee Bpems MMEETCH CeMb.

Benukn BOCMpPOM3BOAALLME CWUNbI MPUPOLbLI, HO UM HEo6Xo4MMO
pasyMHOEe COfeiCTBME 4Ye/IoBeKa, BOOPYXXEHHOFO 3HaHWem 6uonoru-
YECKMX 3aKOHOMEPHOCTEW. TOMbKO MpWM 3TOM YC/I0BMM MPUPOLHble 60-
ratcTea OGyAyT NPUYyMHOXATbCA.

YnpaBneHne NpuUpoaHbIMK MpoueccamMn B 6uocdepe. Haspena no-
Tpe6bHOCTb NepeBoda CeMbCKOXO03AWCTBEHHOrO MPOM3BOACTBA Ha 6umo-
reoLeHOTUYeCKyH OCHOBY. lMpu nocafke nonesawMTHbIX NOAOC OKas3a-
Nnocb HeobXxo4uMbIM CO3JaBaTh GUOreoLeHo3, NOACaAXNBATbL KyCTapHU-
KW AN5 THe34,0BbA Y KOPMIeHUS NTUL, 6€3 KOTOPbIX fepeBbs YHUUTOXA-
nvcb BpeguTenamu. bopbba c BpeguTensiMy 6MONOrMYECKMM METOAOM
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128. PauuoHanbHOe UCMNoAb30BaHWe MNPUPOAHbLIX 6oraTcTB (Ha /fleco3aroToBKe).

(C MOMOLLbI0 HACEKOMBIX, MTUL, MUKPOOPraH13MOB, NapasnToB) Gonee
uenecoobpasHa n 6e3BpefjHa, YeM MPUMEHEHNE XUMUYECKUX CPEeACTB,
3arpsA3HALIMX Cpeay.

Oco60e 3Ha4YeHWe B YCTOMNYMBOCTY BMONPOAYKLMUN UMEET co3faHune
arpoueHo30B — BO3feNbIBaHNE MHOro06pasHbIX KynbTyp € niogoce-
MEHHbIM CeBOO6GOPOTOM, WCMO/Ib30BAHME OPFraHWYECKUX YL00peHnii,
coyeTaHMe NONEBOACTBA, IYTOBOACTBA, /IECHbIX MAaccUBPB WM MOAOC.
Takas cucTema obecrneymBaeT COXpPaHeHWe MAOAOPOAMA MOYB.

naBHbIM ABNSETCA BOCMPOM3BOACTBO MPUPOAHBLIX PecypcoB u
He TOMbKO B CENbCKOM XO3A/ACTBE, HO UM AMKUX XXUBOTHBIX B fecax
M CTensAx, B peKax W OKeaHax. [na pasBefeHus pbl6 cTpoATCA
3aBojbl.

B HacToslee BpeMA Ha OCHOBE M3yYeHUS MULLEBbIX Lenei u3me-
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HEHO OTHOLUEHME K XULHWUKaM. X pofib MOXXHO NpPefcTaBUTb TakuMm
o6pa3oM. WcTpebneHne XUWHBLIX NTUL MPUBOAUT K Pa3MHOXEHUIO
3Mell, KOTOpble YHUUTOXAKT NATYLWEK, noejarLnx capaHyuy. CapaHua,
pasMHOXasfCb, YHUUTOXaeT rnocesbl. Bosikn noBAT cnabbiX v 60/bHbIX
ocobeil, npepoTBpalias 3TUM 3nNuaeMuyeckme 3aboneBaHWs OfeHel
N APYTUX XXMBOTHbIX. COBbI, INCULLI, BOMIKW, BblAPbl U APYTUe XULLHK-
KN BbIMOMHAIOT CBOEro pofa CaHUTapHYylo CnyX6y B npupoge.

Hayanocb KynbTMBMpOBaHWe BOAOPOC/EA W XXMBOTHbIX Ha MOp-
CKUX nnaHTaumax. Oco6eHHO nepcneKTUBHLIM 0Ka3anocb KyNbTWUBU-
pOBaHWE HEKOTOPbIX MOPCKUX ABYCTBOPYATbLIX MOJI/TIIOCKOB, MACO KOTO-
pbIX 06n1ajaeT BbICOKMMU BKYCOBbIMW KayecTBaMu K 6orato 6enkom.

Bonblwoe 3HauyeHWe WMMeT uccnefoBaHUsA rnybuH okeaHa W BO3-
MOXXHOCTEN XM3HM YenoBeka noj BofoiW. MccnesoBaHne MOPCKUX rny-
6uH nposoautca B CCCP 1 BO MHOruMx ctpaHax mupa. NpebbiBaHue
YyefioBeKa Ha AHe MoOpsA faeT BO3MOXHOCTb KyNnbTUBMPOBaTb BOJO-
pOC/N, XWBOTHbIX, A00ObIBaTb MO/E3HbIE UCKOMAEMbIE.

B HacTodAwee Bpema B CCCP un gpyrux couuannctmyeckmx crtpa-
Hax CTOMT npobsieMa COXpaHEHNSA U BCEMEPHOIO YNYYLLEHUSA XXU3HN Ye-
noseka. B cBA3M C 3TUM UCKNIOUMTENbHOE 3HavyeHUe npuobpeTaeT
fanbHelillee pasBuTUe Hayku O XXW3HU — 6uonornn. nasHeliwasn 3a-
faya 6uonormm — obecrneynTb NMUTaHWEM Yerl0BEYeCTBO, KOTOpOe, Mo
MporHosam YyueHblx, K 2000 r. ysenuymutca Ao 6 MApA.

Bo3HMKaeT Heo6XxoAMMOCTb CO3[aHMNA BbICOKOMPOAYKTUBHbBIX 3KO-
NOTUYECKUX CUCTEM, NOAAEPXKMBAEMbIX Ye/IOBEKOM, a TAKXEe YCTohuu-
BbIX HacaxzeHuit (61M0reoLeHO30B), 3alMLLal0WKNX NOCEBHbIE NOLa-
OW OT BeTpOB, 3aCyxW, MEeCKOB, /INBHEN, Cefeid, 3p03MM MOYB M T. M.
BMmecTe ¢ TEM HY>XHO BeCTU 60pbOy C XULLHUYECKUM WUCMNO/b30BAHUEM
NPUPOAHbLIX pecypcoB. CoxpaHsAeMble B 3aM0OBefHUKAX LUKUE XXUBOT-
Hble M pPacTeHWUA BaXXHbl KaK FeHO(OHA ANs cenekuumn. Onsa coxpa-
HeHUs B HEMPUKOCHOBEHHOCTM NaHAWadTOB C MHTEPECHbIMK Guoreoue-
HO3aMW, PefKUMU PacTEHUAMM W XUBOTHBLIMU CO3LaHbI 3aMOBELHUKM
M 3aKa3Huku. lMepsble 3anoBegHkn B CCCP 6binn co3faHbl No yka-
3aHui0 B. V. NleHnHa, npupasasliero 601bwo0e 3HaYeHne oxpaHe npu-
poAbl, COXPAHEHWIO 3TaIOHOB MaMATHWUKOB MPUPOABLI.

YnpasneHne Hac/lefCTBEHHOCTbIO MO3BOMUT MOMYYUTH MOPOALI
BbICOKOMPOAYKTUBHBIX XXMBOTHbIX U COpPTa BbICOKOYPOXaiHbIX pacTe-
HWIA. VIHTpOoAyKLUMA, akKaumaTmusauma v cenekumsa Bce 6onee n 6onee
MOGUNN3YIOT PacTUTeNIbHbIE W XXUBOTHbIE Pecypcbl BCEro mupa.

MHoro npobnem KacaeTcs TMrMeHbl XWU3HW Yen0BeKa U MeAULMHbI.
B cBA3K C OTKPLITUAMW NOCNELHUX NEeT B 06/1aCTU FEHETUKN noay4ymna
0COBGEHHOE pa3BUTME CefleKuMA MUKPOOPraHm3MOB, FeHHas WHXXeHe-
pus, Heobxoaumble ANA OpraHu3aLuy NPOMbILIIEHHOrO NPOU3BOACTBA
aHTMOMOTNKOB, BUTAaMWHOB, CTUMYNATOPOB POCTa, MUTATENbHbLIX MPO-
OYKTOB. W3ydyeHue cTpoeHus, obMeHa BelecTB W HacneAcTBEHHbIX
OCHOB KNETKW MOMOraeT pellaTtb BOMPOCHI NPefOTBPALLEHUA MHOMMX
3aboneBaHnin. Yenosek npuv MOMHOLEHHOM MWUTAHUWU, HOPMANbHbIX
YCNOBUAX XU3HWM W Tpyfa npuobpertaer 340p0OBbE U LOMTONETHE.

bvonorva okasbiBaeT BAMAHWE HA TeXHWKY: BO3HMKNA Hayka
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6MOHMKa, KOTOpas Ha OCHOBE W3YYEHWUS XUBbIX OPraHM3MOB MOMO-
raet co3gaBaTb 3KOHOMMWYHbIE W BECLUYMHbIE MeXaHW3Mbl, He pasjpa-
Xallne HepPBHYK CUCTEMY YenoBeka.

OcobeHHOe 3HayeHue WMMEeeT WCKIIOYEHUe BPefHbIX OTXOLOB MpPO-
MbILUEHHOCTM M3 KPYroBOpOTa BELLECTB.

Co3faHne ynpaBnseMoOro KpyroBopoTa BeLWeCTB B 3aMKHYTOM
MPOCTPAHCTBE MO3BOMUT OCYLLECTBUTL AJIUTENIbHbIE MOMETbl YenoBeKa
B KOCMWUYeCKUX Kopabnsax u npebbiBaHWe ero Ha JlyHe W gpyrux
nnaHetax, He umetowux aTmocdepbl. lMepes HOBON Haykoil — Koc-
MUYecKoi 6uonorueii — cToMT MHOro Npo6sem: obecrneyeHne YenoBeka
HeoOXOAMMBIMU N1 KWU3HM B KOCMOCE YC/IOBUAMM; MpPeofoseHne
OoMacHoCTM pafguauuu; noBbileHWe YCTOWYMBOCTU YeN0BEYECKOro
OpraHvu3mMa B YC/IOBMAX HEBECOMOCTW, YCKOPEHUS [LBWXEHWUS, Manol
NOABMXHOCTU W T. MN.; U3yYeHWe NCUXOMU3MONOrNYECKNX BO3MOXHOC-
Teli 4enoBeka MO YMpaB/ieHWIO KOCMUYECKMM Kopabnem; wu3syyeHue
pasBUTUS PacTEHWI W XUBOTHbIX B YC0BUAX KOCMMWYECKOrO MOMeTa;
nccnegoBaHne BO3MOXHBIX (POPM XXMBOIW MaTepuMu B YCAOBUAX UX CY-
WecTBOBaHUA B KocMoce. MHOrmMe u3 3TUX NPO6/MEeM YXe peLleHbl.

PacnpocTpaHeHne 1 YyCBOEHMe GMOMOrMYECKMX 3HAHWI He TO/bKO
MOBAMSAET Ha OXpaHy NpuUpoAbl, HO W CTaHeT Heo6X04MMOIi OCHOBOIA
npyv MNNaHoBOM MWCMOMb30BaHWM W BOCMPOU3BOACTBE €e 60raTcTs.
Bes 3HaHWA OMONOTMM HEMBICIMMO NPOEKTUPOBAaHWE U3MEHEHWA pycna
PEK, CO3faHus BoJOXpaHwnuw, nocTpoiikn M3C u 3aBofoB, ob6pa-
6aTbIBalOLLMX CTECTBEHHOE Cbipbe. MpyK BCEX HAPOAHOXO03AWCTBEHHbIX
PELUEHUAX HYXXEH Y4eT NOCNeACTBUA MPUPOAHBLIX U3MEHEHWI — BAUA-
HAA WX Ha KAWMaTt, 4YefioBeKa, >XMBOTHbIA WM PacTUTeNbHbIA MUp.
«KynbTypa, ecnu OHa pa3BMBaeTCA CTUXWIAHO, & He HampasaseTcs
CO3HaTeNbHO, OcTaBnAseT mocne ceba nyctoiHO» (K. Mapkc).

N3yueHne 6uonorum, B 4acTHOCTM 6UOCHEpPBLI, AOHKHO MOMOYb
KaXAO0MYy 4efoBeKY MNOHATb 3HAYeHWEe COXPaHEHWUA OKpyXatoLei
NpupoAbl U NPUHATL yyacTue B BOCNPOM3BOACTBE ee.

Uenosek, ynpaBnstoLLMil MOLWHOW TEXHUKO U 3HEpPTueil, Bbi3biBaeT
rpomagHble W3MeHeHus B 6uochepe M paclimpseT ee nNpeaens.
Buonornyeckne 3HaHus NO3BONAIOT COBEPLIATL 3TO PasyMHO, He B
yulep6 ganbHenwwen Xu3Hn Ha 3emre.

1 Yrto Takoe Hooctepa? 2. MpuseguTe NpUMepbl Fe0N0TMYECKUX WU3MEHEHUI,
Npou3BOAUMBIX YenosekoM Ha 3emne. 3. KakoBbl MePCNeKTUBbI OXpaHbl K
BOCMPOW3BOACTBA NpuUpoAbl? 4. Ha KakMX 3aKOHOMEPHOCTAX 3KOM0TMN OCHOBbIBA-
eTca oxpaHa npupodbl? 5. Kakoe 3HauyeHuWe MMeT 6MONOrMuyeckne 3HaHus B
XWU3HWU 4enoBeka W b6yayliero yenobeyeckoro obiectsa?



YKA3ATE/Ib TEPMWHOB

BCTpanonuTek 68
ABTOTpOh 92
ArpoueHo3s 104, 106, 274, 275
AfeHnH 159
AfeHo3nHTpuochopHas Kucnota
(ATP) 134. 136, 156, 162— 165, 167,
199
AKKnumaTusaumusa 8
Annenn (annenbHble reHbl) 212
AMUHOKMcnoThl 149, 169, 170
AHathaza meiio3a 188
AHatasza muTosa 181, 182
AHTponoreHes 63
Annapat Fonpgxun 137
Apomopgo3s 51, 54, 55
Atasusm 59, 60
ATtmocepa 110
AyTocombl 220

aktepun 118, 119,
143
bakTepnodgar 144, 145
Bapbep 6uonornyecknii 18
Bapbep reorpaguueckuii 18
Benku 132, 134, 138, 114— 155, 169, 197
Beutoc 115
BuoreoueHos 8, 91, 92, 93, 95, 97, 101
105, 274. 276
Buonornyeckne putmbl 84
«bunonorunyeckne yacbl» 86
buomacca 93, 109, 111, 116, 117
— oOkeaHa 108, 115
— noysbl 111, 113
— cywn 111, 113, 114
BuocuHTes Genka 34, 168, 176
Buocdepa 8, 109, 120, 121, 267

120, 126, 142,

BuotexHonorua 245, 263, 264, 265
BuoueHo3 91
Bnactomep 192, 193
Bnactyna 193
bopbba 3a cyuiectsoBaHue 15, 26
— BHyTpuBMgoBasa 27
— MexBufjosas 28
—C HebnaronpuaTHLIMK  YCNOBUAMMU
28

Bakyonb 130, 132
BapuaHTta 231
BapunaynoHHas kpusas 231
BapuauunoHHblii psag 231
BepeteHo genenua 139, 182, 188
Bug 16, 86, 87
— Kputepumn 17
— — TreHeTuueckuit 17, 183
- mopdonoruyecknii 17
— — dwu3nonoruyecknin 17
— — 3Konoruueckuii 17
BupgoobpasosaHue 38, 41
— reorpaguyeckoe 39
— 93Kosioruyeckoe 41
Bupyc 126, 142, 143, 144
BkntoueHne knetoyHoe 132, 133, 139
Bopopocnn cuHe-3eneHble 126, 130, 131,
142, 143

[amerta 186, 190, 210

lannounsg 189

[acTpyna 193

len 9, 168, 188, 210, 238

FeHHaa uHXeHepusa 264, 265

leHeTuka 7, 205, 227, 256
nona 219, 220
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— nonynaunin 240

— yYesioBeka 224
leHoTnn 206, 224, 229, 238
leHothoHA 241
[eTeporamMmeTHOCTb

221
[eTeposurorta 210. 211, 214, 240
[eTepo3uroTHocTb 209, 214, 240
[eTepo3nc 249, 250, 259
[eTepoTpodh 92
mépug 207, 208, 209, 251
Mmbpnaunsaymsa 248, 251, 261

— MeXuHeiHas 250

— oTganeHHaa 251, 252
mapocepa 109, 116
nnkokanuke 127
Cnukonus 165
FoMorameTHOCTb XeHckasa 221
[omosurotel 210, 214
Fomo3uroTHocts 209, 214
[paHbl 136, 178
lyaHuH 159

XKEHCKada, MYXCKasa

OapsuHusm 13, 14, 15, 16

Aswxyuine cunsl 3sonouun 15, 30

[ereHepauus 52

[LeiicTBMe TEeHOB MHOXeCTBeHHOe 223

[eneHne kneTkn 181

[esokcupnboHyknenHosas  KucnoTa
(AHK) 19, 136, 141, 144, 145, 157,
160, 161, 169

OeHatypaunsa 6enka 153

[vsepreHuyus 38

JAomMmuHunposaHune 207

[osagepHble 126, 140, 141

Xrytukn 139
XXusoe Bewectso 109, 111, 117

3aKkoH

— GuoreHeTMYecknii 44

— TOMONIOTMYECKNX PAAOB HacneacT-
BEHHOW W3MeHuYMBOCTM 237

— MeHpena 207

— — nepsblii 207

— — BTOpolt 213, 215, 216

— pacuennedns 208

— Mopraxa 219

YKa3aTenb TepMUHOB

— Xappan — Baiin6epra 241
3anosegHuK 90

3uroTta 186. 190, 192
30HanbHOCTbL reorpauyeckas 104

Mpavoapantauua 51, 54
M3meHumsocTs 20, 22, 225

HacnefcTBeHHaa  (MyTauMOHHas)
15, 21, 232
- HeHacnefCTBeHHaa (Mogudukauym-

OHHan) 20, 229, 230
M3onauunsa 33
MHTepthasa 140, 141, 181, 183

Knetka 7, 140, 145
- nososasa 184, 186, 187, 210
— npoKapnoTuyeckas 142
— comartuyeckas 184, 188, 190, 212
aykapuoTuyeckas 142, 181
Koauepsatbl 200
Kog AHK 168, 169, 170
KonebaHus uucnenHoct 101 102
KoxBepreHuusa 49
KOHCYyMeHTbl 92
KoHbloraumns xpomocom 188
Kpuctbl 134, 135
KpomaHboHel, 71
KpyrosopoT Bewects 92, 101, 117

Nelikonnactbl 136
Jinzocombl 138, 139
Nunnasl 156
Nutocgepa 110
JIOXXHOHOXKK 139

Makpo3asontouunsa 43
Me3ogepma 194
Meiio3 188
Mem6paHa 130, 132, 137, 140
— nna3matuyeckas 127, 132, 138, 140
anaepHaa 140
Mertadasa Mmeiiosa 188
MeTadasa mutosa 181, 182
MeToa
— 6/11M3HEeLOBbIN 226
— buoxumuyecknin 227
— TreHeanorunyeckuii 225
rnépugonornyeckuii 206



YKasatenb TepMWHOB

— uMUTOreHeTUYecknii 227
MeLok 3apofbllleBblii 193
Mwurpaums atomoB 6uoreHHas 118, 119
Mwukpoasontouma 38. 41, 243
Mumukpus 35
MuHepanusauus
Kos) 100
Muodubpunnel 139
MwuTo3 181. 182, 183, 185
MwuToxoHapumn 134, 135, 136, 239
MogenuposaHue 79
MyTauyna 21, 22, 232, 233, 234, 239
— TreHHan 234
— comartumyeckas 241
— peueccuHaa 241
XpomMocoMHan 234

(opraHuyeckmux ocTart-

HanpaBneHHOCTb ecTecTBEHHOro ot6opa
31

HacneposaHue cuenneHHoe
reHos) 217

HacneacTtseHHocTs 19, 22, 205
— XpomocomMHas 238, 239
— uurtonnasmaTtmyeckas 239

yenoseka 9, 225, 227

HeaHpepTaney 70

Hoocgepa 270, 271

Hopma peakuun 229, 230

HykneuHosble kucnotel (AHK un PHK)
157, 199, 238

Hykneotugbl 158, 159

(cuenneHwue

O6meH BeuwecTs 6, 132, 162
— nnacTuyeckmin 163, 168, 177
— 9aHepreTuyeckuii 163, 165, 177
O6onouka
— benkosas 144
— reonoruyeckasa 110
— KnetoyHaa 127, 130
— sAfepHas (knetoyHoro sgpa) 132,
140
Okpacka 3awuTHas (cM. MwumMukpus)
35
OHTOreHes 46, 192
OnnogoTtsopeHne 190, 191
OnnopoTBopeHue fBoiiHoe 191, 192
OpraHusm 126, 141, 181, 185,
268

239,

279

Onpegenenve nona 221
OpraHong 126, 132, 139
OT60p 25, 30, 241, 243, 250
— [BWXYLW M 242
— ecTecTBeHHbIVi 15, 30, 32, 37, 241,
250
— MHAMBUAYaNbHbIA 249
— UWCKYCCTBEHHbIN 23, 25, 32, 250
— MaccoBblii 248
— HanpasneHHbli 31
— cTabunusupyowmnini 243
— 3(hdeKTMBHOCTL 250
OxpaHa OKpyxatoleil yenoseka cpegbl 8
OxpaHa npupogbl 8, 9, 89, 271

Mapk HauuoHanbHbIn 90

MapTeHoreHes 192

Mentuasl 150

MuHouunTos 130. 131

Mupamunga akonormyeckas 110

MuTtekaHTpon 68, 69

MnaHukToH 95, 115

Mnactngbl 136, 239

MnotHocTb monynauyum 93

Mokolt 3uMHWiA 84

Monunnongua 235

Monucoma 134

MonynAaunoHHbIe BOAHBI (BOMIHbLI YXWU3HU)
33

Monynauyns 7, 16, 18, 87

Mopopa 23, 24, 245, 246, 269

MpaBuno akonormyeckoi nupamuabl 110

Mpn3Hak AoMWHaHTHbIA 207, 208

Mpur3Hak peleccuBHblii 207, 208

MpuHUMN KomnnemeHTapHocTn 160, 161,
172

Mpucnocobnexnne 34

Mpucnoco6neHHoCTb opraHmamos 34, 35,
36

Mporpecc 6uonoruyecknini 54, 55

MpofyKTUBHOCTL 6uonornyeckas 109

MpoayueHTsl 92

IMpoucxoxaeHve xu3Hun 197

MponcxoxpaeHne yenoseka 59

MpokapuoTbl (gosaepHble) 126

Mpodasa Mmeiioza 188

Mpocdasa mutosa 181
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Passutune 43, 192
— Henpamoe 195
— noctambprnoHansHoe 195
npamoe 195
ambpunoHanbHoe 192
PasmHoXxeHue 26, 102, 111, 181, 185,
187, 190
— b6ecnonoe 181, 185, 187
— nonosoe 185, 187, 190
Pa3Hoob6pasme Bugosoe 93
Pacbl yenoseka 73
Pacusm 75
PacwenneHne npusHakos 208, 210, 211
Peakuma maTpuyHOro cuHtesa 172
Perpecc 6uonorunyeckuniti 54, 55
PeayueHT (bl) 92
PecHnukn 139
Pecypcbl npupoaHble 8
Pn6osa 157
PnboHyknenHosasa kucnota (PHK) 136,
140, 144
— WHpopmayuoHHas  (M-PHK) 161
— TpaHcnopTHasa (T-PHK) 162, 170,
171
Pn6ocoma 133, 134, 136, 161, 175, 176
Putmbl 6rnonorunyeckue 84
PoT nepBuuHbIn 194
PyaumenT 59, 60
Psap dwunoreHeTnyecknii 46

Camoperynaumnsa 99
Csasb nuwesas 93, 97
Cenekuua 248, 254
— XUBOTHbLIX 256, 261
— MWKpOOpraHusmos 262, 263
— pacTeHuit 248, 253
CeTb nuwesasa 93
CeTb 3HgonnasmaTnyeckas 132, 133, 134
— rnagkas 133
— rpaHynapHaa 133
Cwuna rubpugHas (cm. [eTepo3swuc)
CuHanTtpon 70
Cuctematuka 47
CuHtes 169
— AT® 165
— un-PHK 168, 169
— T1-PHK 169
CkpewimsaHue 206, 207, 258, 259, 260

249

YKasateno TepMUHOB

— 6/M3KopoACcTBEHHOE 259

— aurnbpugHoe 213, 215

— MoHorubpugHoe 207, 208
CmeHa 6uoreoueHo3os 103, 104
Cok saaepHbli, 140
Copt 23, 24, 245, 246
Cnepmarosoung 186, 187
Cnepmuii 190, 191
CreHKa KknetoyHas 130
CTtpaToctepa 109
CTpykTypa 6enka 150

— nepsBuyHasa 150

— BTOpUYHaa 151

— TpeTuyHaga 151

— yeTBepTuyHas 151
CuenneHve reHoB (HacnegosaHue cuen-
NeHHoe) 219

enoasa mutosa 181, 183
Teopus knetouHas 123, 124, 125
Teopus ssontouun 10
TumnH 159
TpaHckpunuua 170
TpaHcnauuna 172, 175
Tpunnet(bl) 168, 171, 175, 176
Tponocgepa 109

rnesop 155, 156

YnpasneHune nNpupPogHbLIMKM  NpoLieccamm
273

Ypauun 161

YposeHb opraHusauum 6, 8, 109, 146

YueHue 3BontoLmoHHoe Slamapka 12

daroynTos 129, 130, 131
dakTopbl 30
— abuoTunueckune 78, 80, 81, 82
— aHTpOnoreHHble 78
6roTuueckne 78
orpaHuyusarolime 78
sgontoumn 30, 33, 63
— 6uonorunueckne 33, 66
— coumnanbHble 66, 67
3aKonorunyeckue 77
deHotun 206, 229
depmeHTbl 138, 154, 176
dunoreHes 46



YKa3sateslb TEPMUHOB

dortonepnogmsm 84, 86
dortocuHTes 136, 177, 178, 179

emocuHTes 179
XnoponnacTt 136, 177, 239
Xnopogunn 136, 177
XpomaTtuga 182, 188
XpomonnacTt 136
Xpomocoma 19, 140, 141, 181,
184, 188, 190, 220, 238
Xpomocoma-X 220, 221
Xpomocoma-y 220, 221
XpoOMOCOMHbIi Habop 184, 190
— rannovaHblii 183, 184
— gunnompHblin 183, 184

183,

LleHTp KneTouHblin 137, 139
LleHTpbl  MpoMCXOoXAeHus
pacTeHunit 246, 248
LleHTpuons 139, 187
LleHTpomepa 181

KYNbTYPHbIX

KPATKNIA C/TOBAPb, TEPMWHOB

BTOTPO® (rp. «ayToC» — caM+rp. «Tpo-
.po» — Nuwa, nuTaHWe) — OpraHunsm,
CUHTE3NpYIOLWMiA  opraHuyeckoe  Be-
LeCTBO U3 HEOPraHWMYeckux coepu-
HEHWA € WUCMOMb30BAHMEM  3HEpruun
ConHua (c nomowbl (oTOCMHTE3a)
UM 3Hepruu, ocsoboxpaatouieiica npu
XMMUYECKUX peakuymax (C MOMOLLbiO
XeMOCUHTe3a).

ArpoueHos  (rp.  «arpoc» — none-(-rp.
«KOMHOC» — 061WuKii) — npeobpa3oBaH-
HOe W3 €eCTeCTBEHHOro W perynsap-
HO MOAAEPXKMNBAEMOe YeNI0BEKOM, 00bIu-
HO ManoBuAoBOe (HepefKo C  OfHUM
BMAOM BbICEBAEMbIX KY/bTYPHbIX pac-
TeHwit), cooblecTBo opraHuamos. Co-
3faeTca AN NONYYeHWs  CenbCKo-
X03A/ACTBEHHOW  npoAyKumMm  (3epHa,
KOPMOBbIX TpaB ¥ T. n.)

Buonorna (rp. «6uoc» — XW3Hb 4- rp.
«JIOroC» — y4yeHue, 3HaHUE) — KOM-

1 HayanbHaa 6ykBa TepMuHa.

28!

Llenb nuTtaHus (nuwesas) 93, 94, 98,
99, 113

LintosnH 159

Lutonorna 123

Limtonnasma 132, 134

€/10BEK pasyMHblll 72
YenoBek ymenblii 68
Yuctota ramer 210, 211

sonouna 12, 47, 50, 199, 268

— 6wnocdepbl 267
Qkonorua 77
Jkocuctema 105, 116
OKTofepma 194
OHeprua, noTok, npespaweHne 93, 113
JHTOAEepMa 194
Qykapuotbl 126

Lpo KneTkn 132, 139, 140
Appeiwko 132, 140
Aliueknetka 186, 187

NNEKC 3HAaHWA O JXXW3HW W COBOKYnN-
HOCTb  Hay4HbIX AuCUMNAWH  (OKOMO
300), M3y4yarLMX XNUBOE: XUMUYECKUIA
COCTaB, TOHKYH W rpybylo CTPyKTypy,
pacnpocTpaHeHue, (YHKLWOHWPOBaHUE,
ero npowunoe, Hactosuiee n 6yfyulee, a
TakKXe NpakTU4yeckoe 3HavyeHue u npu-
MeHMB  (Hanp., B 6GUOTeXHOMOrunwu).
TepMunH «b»1 B COBPEMEHHOM MOHU-
MaHuu BBefeH B 1802 r. hpaHLy3CKUM
yyeHbiM XK. bB. Jlamapkom u OfHO-
BpeMeHHO HeMeLKWM ecTecTBOMUCMbITa-
Tenem . P. TpesBupaHycoMm.

Buonorunyecknii perpecc (nart. «perpec-
CyC» — BO3BpaLleHune, [ABMXEHNE Ha-
3af])) — 3BOMIOLMOHHBIA ynajoK cucTe-
MaTU4eckol Trpynmnbl: CHWXKeHWe yucna
BXOAAWMX B Hee BUAOB, CyXeHue 06-
NnacTu WX pacnpocTpaHeHus, ymeHblue-
HWe uucna ocobeid nm ap. Bb. p. xa-
pakTepeH, Hanp., Ana Knacca penTu-
nni.
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BugoobpasosaHue reorpaguueckoe —
BO3HWKHOBEHWE HOBOrO BMAa MNpU Mpo-
HWKHOBEHUW 4acTW ero ocobeil 3a npe-
[enbl apeana MaTepUHCKOro Buja W
npuobpeTeHUN Tam CBOWCTB W NpW3Ha-
KOB BWMAOBOr0 paHra. O6blYHbIA cnocob
BM006pa3oBaHus.

Bnpgoob6pasoBaHue 3KONOrMyeckoe —
BO3HWKHOBEHWE HOBOrO BMAa B rpaHu-
Luax apeana MaTepuMHCKOro Buaa ny-
TeM nNpuobpeTeHns OAHOW WAN HECKONb-
KUMWU NONynauusaMu npusHakos BuAa,
OTANYalLWMXCS  OT  pofoMavanbHoro
BUAA W 3aKpenieHHbIX TeHeTUYecKu.
CpaBHUTENbHO peakwin cnyyaii Bupo-
o6pasoBaHus.

FameTa (rp. «rameTe» — XeHa, «ra-
MeTec» — MYX) — nonosas  KfieTka
C OfMHapHbIM  HabopoM  XPOMOCOM
(rannownp): xeHckas (ailLo, wnm sile-
KneTka) ¥ MyxXckas (cnepmartosoug
Yy KMBOTHbIX, CMepMuii —y pacTe-
HWUiA).  Tlpn  CANAHUM  Pa3HOMONbIX
rameT obpasyeTca 3urota (aunnoug),
Hecyllas NpuU3Haku 060MX poOAMTENb-
CKWUX OpraHvW3moB.

lFannoung (rp. «rannoc» — O4UMHOYHbIA+
rp. «3iAgoc»— BUA) — KneTka nm
0c06b C 0OfjMHapPHbIM (rannongHbIM) Ha-
60poM HemapHbIX XPOMOCOM, KOTOPbIN
obpa3yeTca B pesynbTare peayKLMOH-
HOro AeneHus.

[eTepoTpod (rp. «retepoc» — Apyroi-)-
rp. «Tpogo» — nuuia, nNuTaHue) —
opraHusm, WCNonb3ylLWWin Ana nuta-
HWS  TONBKO WM NPeuMYLLecTBEHHO
(4na BMAOB CO CMELLUAHHBLIM MUTaHWEM)
opraHuyeckue BeleCcTBa, MPOU3BESEH-
Hble APYruMU  BMAaMU-aBTOTPOGaMU.

[, KaKk npasBuno, abconlOTHO He crno-

Co6eH CUHTE3NpPOBaTh BELLecTBa CBOEro
Tena (Kpome BWAOB CO CMeLIaHHbIM

1 Mpy MHOrO3HA4YHOCTW TepMuHa nep-
BOE M3 MpPUBEAEHHbLIX  OnpefeneHui
COOTBETCTBYET MNPUHATOMY B YueGHuKe.

KpaTkuii cnoBapb, TEPMUHOB

nuTaHnem) u3
CTaBNAOLNX.

Mmébpugunsaumna (nat. «xubpuga»— no-
Mecb) — Mo/sy4yeHue notomcTBa  OT
napbl  pPasHOPOAHbLIX B TEHETUYECKOM
OTHOLLUEHWUN ocobeil, NpuHagnexalnx K
pasMyHbIM BUAam, cCOpTam, MOpPojam,
NUHUAM 1 T. N

Fuapoctepa (rp. «xupgop»— Boga+rp.
«chepa» — Wwap) — BogHas 060504
Ka 3emMnu — COBOKYMHOCTb OKeaHoB, UX
MOpeil, 03ep, BOLOXPaHUAULY,  PekK,
BOJOTOKOB (Hanpumep, py4ybes), NyX u
T. 4. WHorpa K T. OTHOCAT Takxe
noA3eMHble BOJAbl BCEX TUMOB — MOBEP-
XHOCTHble (FPYHTOBbIE) U TNYyOUHHbIE
(apTesmaHckue)

HeopraHn4eckux co-

[wvBeprenuuna (nat. «auseprepe» — pac-

X0XfeHue)— |)’ pacxoxpgeHue npu-
3HAKOB Y POJCTBEHHbIX OPraHM3MoB B
npowecce WX 3BOMOLMKM, Beayllee K
BO3HWUKHOBEHWIO HOBbLIX CHUCTEMAaTUYec-
KUX Kateropuii (BUAOB, pPOfoB U T. A.);
TepMuH BBefeH Y. [apBuHOM; 2) pas-
flefleHne ofHoro 6MOTUYECKOro coob-
wectBa (XKWMBOW yacTu GuoreoLeHosa)
Ha [iBa B pe3ynbTaTe BHYTPEHHUX
UMW BHELWHWUX MPUYKMH, Hanp, 3abona-
YMBaHWA WAN BbITOPaHWUA YacTu feca
npu 7IeCHOM noxape.

Ounnong (rp. «gunnoc» — [BONHOW-)-rp.

«3lipoc» — BUA) — KNeTka uam ocobb
C [BYMSA TOMONOIMYHbIMK  (NapHbIMK)
HabopaMn XpOMOCOM, KOTOpble BO3HM-
KaloT B pesyfnbTaTe CANAHWUA TFanjounj-
HbIX rameT W 06pa3oBaHMs 3WUrOThl, a
13 Hee B npouecce WHAMBWAYaNbHOrO
pasBUTUA — KNEeTOK opraHusma.

[oMUHMpOBaHME (NaT. «4OMUHAHC», «[0-

MUHanTUC» — FOCNOACTBYOWMNA) —
1) npeo6nasaHue 3thdekTa AeicTBUA
onpefieneHHoro annens (reda), Bbipa-
Xakowerocs B TOM, Y4TO AOMWUHaHTHbIN
annenb nopjaenseT [feiicTBUE APYroro
(peueccuBHOro) annens, u y notom-
CTBa pa3BMBaeTCA MPU3HAK WM CBOIA-
CTBO, KOHTPONMPYeMOe [OMUHAHTHbIM



Kpatkuii cnoBapb, TEPMUHOB

annenemM; 2) cnocobHocTb Bufa pacTe-
HWS 3aHUMaTb B COOGLLECTBE T[/laBeH-
CTBYIOLLEE TNOJIOXKEHME W 0KasblBaTb
Haunbonbliee BNUAHME Ha OGMOreoLEeHO3
(Hanp, cocHa B COCHOBOM fecy);
3) rocnoAcTBylOLLEE MOJIOXEHWE Hau-
6onee cunbHOW ocobu B rpynne (cTae,
cTage).

3anoBefHNK —0C060 OXpaHAemMoe 3aKo-
HOM MpPOCTPaHCTBO (TeppuTOpus, aK-
BaTOpPMA); OHO HaLeno WCKAYeHO M3
No6oi  X03ANCTBEHHOW  AeAaTenbHOCTYH
(B TOM uucne noceuieHus nwLbMU) B
Llensx coxpaHeHUs B HETPOHYTOM Bufe
NPUPOAHBIX KOMMNMeKcoB (Kak 3Tano-
HOB, 06pasuoB NpPuUPOAbl), OXpaHbl
BMAOB >XMBOIO W CNEXeHWs 3a ecTe-
CTBEHHbIMW  MPUPOLHLIMKA  pecypcamu.
B 3 paspelalTcs Nvb MeponpuaTus
no noAfepXaHuto ero npupoasl, ecnu
eii  yrpoxawT BHelWHWe BO3fei-
CTBMS (Hanp., MOATOMAeHWe Mpu CTPO-
UTeNbCTBE BOAOXPaHUAMLLA), KaK npa-
BUNO, 6e3 W3BneYeHUs OT 3TUX Mepo-
NpUATUIA  3KOHOMWYECKON BbIroAbl. B
CCCP 3.— 0fHOBpeMeHHO Hayu-
HOoe yupexfeHue, BXOAsliee B CO-
CTaB APYruMX NPUPOAHbIX OXPaHAEMbIX
TeppuTopnin  (3aKa3HWKOB, HaLMOHanb-
HbIX MapkoB ¥ Ap.)

Knaccuthmnkauma (nat. «knaccuc» — pas-
pag, rpynna -(-nat. «dgauepe» — fae-
NnaTb) — YC/IOBHOE pasfie/IeHne COBO-
KYMHOCTW  KakuX-TO O06BEKTOB WM
ABNEHUI NO rpynnamM B COOTBETCTBUMW
c 06WMM MpW3HAaKOM UM  MNpuU3Ha-
Kamu.

KoHBepreHuyus  (naT. «KOHBepTepe» —
npuénmxarbcs, cxogutbca) — 1) no-
fBNEHNe B XOJe ecTeCTBEHHOro otbopa
CXOAHbIX  aHaTOMO-MOP{0N0rNYECKUX,
(OU3NONOTUYECKUX W MOBEAEHYECKNX
4yepT Y OTHOCUTENIbHO [anekux Mo npo-
MCXOXAEHWIO  rpynn  OpraHuW3mosB.
Hanp., 6nu3kas c¢opma Tena y akyn,

283

TYHUoB (pbl6) M y KWTOOOGpasHbIX
(MnekonuTalOLWmMX);  opraHbl, KOTO-
pble npuobpenn cxofcTeo B xoge K,
Ha3blBAKOT aHaNOrNYHbIMK; 2) cOAmxKe-
HMe B X0Ae eCcTeCTBeHHOro ot6opa
CBOICTB POACTBEHHON rpynnbl pacTe-
HWA [0 CAMAHWA WX B XO4e CKpeliu-
BaHWA B OfWH BUA.

KpyrosopoT BelecTB — HenpepbIBHO MO-
BTOpAKOLWMNIACA Noj  BO3JENCTBUEM
3Heprum ConHua npouecc B3aMMOCBS-
3aHHOTO MepeMeLLeHns BeLecTs B Npu-
pofe, MMelOWNin 6onee WA MeHee LM-
Knuyecknii - («KpyroBoi»)  xapakTtep.
K. B. B Mpupode HeNoMHOCTbIO 3a-
MKHYT (OCTaTKu BeliecTB OTiaratoTcs
B BMAe OMOreHHbIX (reonornyeckunx)
nopoa. K- B. B mpupoge npoucxoaut
c 0693aTeNIbHbIM Y4acTUeEM >KMBbIX Op-
raHM3MoOB, a B MOCNefHWIA mMcTopumuec-
KUIA Nepuof ero CUNbHO BUAOU3MEHSET
yenoBek.

Nutocgepa (rp. «IUTOE» — KaMeHb+rp.
«chepa» - Wap) — BHELWHUA  cnoi
«TBEPAON» 3emnu, BKAKYAKOLWMNIA 3eM-
HYIO KOpPY W BEpXHIK 4acTb 3eMHOMN
MaHTUu, T. e. cdepy Ao rnybmH 50—
200 km (B TOM u4ucne 3eMHOM KOpbl
[0 50—75 KM Ha KOHTMHeHTax M 5—
10 kM noj okeaHoMm). ®akTuyeckoe
pacnpocTpaHeHue opraHusmMos B J1.
ele HefoCcTaTOYHO W3Y4eHo.

Meiio3 — (rp. «mMeio3nmc» — yMeHblle-
Hue, Yyb6biBaHME) — MnpoLecc feneHus
co3peBaloWMX MOMOBLIX KNeToK (ra-
MeT), B pe3ynbTaTe KOTOPOro npowc-
XOAMT YMeHblueHue (pefyKuus) uucna
XPOMOCOM, M03TOMY M. Ha3blBalOT TaK-
Xe PpefyKUMOHHbIM feneHnem. M. co-
CTOMT M3 XapakTepHbiX a3 (npodasa,
meTaasa, aHatasa u Tenogasa.) Cp.
MwuTos.

Mumukpus (0T p. «MUMUKOC» - MO
fpaxaTenbHblil) — 1) cx0A4CcTBO 0CO6ei
OfJHOTO BMAA IKMBOTHbIX MO LBETY
(nokpoBMTeNbCTBEHHas  OKpacka)
uam no dgopme ¢ ocobsMu Apyroro
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BMAA XXWBOTHOrO, pacTeHWs Wnu ero
4yacTu (IMCTOM, OKPacKoW Kopbl, KaK Y
HekoTopbiXx  6aboyek), npegMeTamu
(nanoykoli y nano4yHWKOB), Hecbeaob-
HbIMW, AJOBUTBLIMU, XWLLHBIMK (OMac-
HbIMWU) KWBOTHbIMU (Hamp., CXOACTBO
KYKyWKn ¢ AcTtpebomM, 6abouyku-cre-
KNAHHULbI— ¢ 0camu). M. y XWBOT-
HbIX cnocobcTByeT ycrexy B 6opb6e 3a
CyllecTBOBaHWe; oOfHa U3 Haubonee
pacnpocTpaHeHHbIX (OpM  MNpKUCnoco-
OWUTeNbHOW  OKpacku, NO3BONAOLLEi
0co6am Buga nn60 coxpaHUTbes (OK-
packa 3awmnTHas), Nnbo ycnellHee Ha-
nafjatb Ha CBOM >KepTBbl (monoca-
Tas oKpacka TWrpa, LyKW, OKYHs, NAT-
HMUCTas OKpacka neomappga); 2) CXof-
CTBO BHelIHero 06nuKa OAHOr0 BWAA
pacTeHns, (OpMbI, OKpacku, 3anaxa
ero LBETKOB C APYrMM WAW APYrUMM
BUAAMW PacTeHWd WUAN  KMBOTHBIMU,
cnyxatiee 415 NpUBNEYEHUA MONE3HbIX
pacTeHNAM >KMBOTHbIX-ONbILANTENEA UK
OTNyrmBaHUM BpefHbIX. Hanp., nuwex-
Hble HeKTapa LBeTKM 6enosopa MOX0Xu
Ha MefjOHOCHble W NOTOMY NpuUBMeKalT
HaceKOMbl X-OMbl/1 UTEeNeN.

MuT0o3 (rp. «MWUTO3» — HWUTb) — [e/eHne
A4pa KneTkum u ee Tena 6e3 yMeHb-
LeHMA yucna XpoMOcoM (UX pefyk
uun), B XOAe KOTOPOro BO3HUKAKOT
xapakTepHble ha3bl (mpodasa, MeTa-
(hasa, aHadasa u Tenodasa). Hambo-
nee 0ObIYHBIA TUN AeneHns KneTok. Cp.
Meiios.

MogenupoBaHue (p. «Modenb», WUTan.
«Mofenno» o1 nat. «Mmoaynyc» — mepa,
obpasel) — MeTOA UCCNefoBaHNA aHa-
TOMO-MOP(ONOTNYECKNX CTPYKTYp, (u-
3M0M10TUYECKUX  (DYHKLMIA, 3BOMIOLMOH-
HbIX, 3KONOTMYECKMX W fp. NpOLeccoB
nyTeM MX YMpOLEeHHOro MMUTUPOBaHMA
(konupoBaHns) — npeAcTaBlieHUs B
BMAE MakeTa, rpaguueckoii (kapTa,
rpaMk) WAM NOTMYECKOW CXembl, CuUC-
TeMbl  ypaBHeHWA  (MaTemaTu4eckoe
MOAennpoBaHue) u Ap. npuvemos. Jlio-
6as Mmopenb Bcerga ynpouieHa U He-

KpaTkunii cnoBapb TepMWUHOB

MOJIHOCTbIO  COOTBETCTBYET peasibHOMY
00bEKTY WM ABMEHUIO, 04HAKO OHa Mo-
3BONIAET  MCCNefoBaTb MHOrMe npo-
Liecchbl, flaxke HefoCTyMHble ANSA 3KCne-
PUMEHTaNbHOTO  BOCMPOU3BEAEHUS,
Hanp., o6uwebuochepHble, KoCcMUYec-
Kne un ap Martematnyeckoe M.—
yncnosoe (B BUAE CUCTEMbI YypaBHe-
HWIA) BblpaXXeHWe MapHbIX CBA3ei ¢ no-
cnegyrowmm o6beJUHeHNeM BCE HOBbIX
M HOBbIX Map B3aVMOOTHOLLEHWIA 3To
Nno3BONAET, W3MeHAs OfHO YUC/I0BOe
3HayeHne, BUAETb W3MEHEHMA ocTalb-
HbIX ~ MOKasaTenel, BK/OYEHHbIX B
MOfenb, Ha OCHOBE Yero COCTaBUTb
KapTUHY BEpPOSATHbIX MepemMeH BO BCei
MX COBOKYMHOCTW. Harp., pacyeT BAunA-
HUSA YBE/IMYEHUA KONMYeCcTBa YrneKkuc
Nnoro rasa B armocgepe 3emnan — TakK
Ha3blBaeMOro  «Teran4yHoro  addek-
Ta»— NOo3BONIAET OMNpefeinTb BepoAT-
Hble W3MeHeHWs KumaTa, ObiBWKE B
NpowWwnoM U1 MOryuine BO3HUKHYTb B
6nuxailiem U oTfaNeHHOM byayuieM,
a, crefoBarte/ibHO, PEKOHCTPYMUpOBaTh 1
NPOrHO3MpoBaTb YCNOBUA >KU3HW Ha
nnaHere.

aumoHanbHbli napk (8 CCCP oduuun-
anbHOe Ha3BaHWe — rocyAapCTBeHHbIV
NPUPOAHbIA  HaLMOHaNbHbIA NapK) —
o6lIMpHas TeppuTtopua MAW  akeaTo-
pus, KoTopas BKNOYaeT He MofBepr-
LIylOCA  BO3[EWCTBMIO YenoBeka Mpu-
poAy WM npuBfekaTesnbHble ANA OT-
fblXa Y4YaCTKU OKY/bTYPEHHOR npu-
pogbl. [MomuMO 3afjaynm  CcoxpaHeHus
Yy4acTKOB TeppUTOPUM WKW aKeaTopuu
B OTHOCMTE/NbHOW HENPUKOCHOBEHHOCTN
H. n. npegHasHayeH Ana opraHusauyumn
oTabiXxa. Ana o603HaveHus H. n. B
CCCP npuMeHAIoTCA TakXe CUHOHUMBI
NPUPOAHbIA MapK W HapoAHblii napk.
3a py6exom npupoAHbIA  napk —
HaMMeHee CTPOro OXpaHAeMblii 3CTETM
YeCKW NpuBeKaTeNbHbI y4acTOK MecT-
HOCTW  («AWMKOM» WNN  OKYNbTYypPeHHON
npupoabl, B TOM 4uCNe CeNbCKOXO03AM-



KpaTkuiti cnosapb, TepMWHOB

CTBEHHbIX YroAwii), npefHasHa4YeHHbI
4na OTAbIXa.

Hoocgepa  (6ykBanbHO  «MblcALas
obonouyka», ctepa pasyma) — asa
pa3BuTMa 6uoctepbl, B XoAe KOTOPOIA
pasymMHas AeATeNbHOCTb 4enoBeyecTBa
CTaHOBWTCA [NaBHbIM ONpeAenstoLum
(hakTOpoM ee (QYHKMOHMpPOBaHWA. Bu-
Lon3meHsas 6uocepy, 4enoBsek [ON-
XeH CTPeMUTbCA ee COXPaHUTb B TOM

B KOTOPOM OH CaM 3BO/O-

LIVOHHO BO3HWMK WM MOXET CyLLecTBOBaTb

KaK 6uonornyeckuii BUA U BeCTW XO-

34/CTBO, COXPaHAf W Yynydywas CBOe

340p0Bbe. ITO YCNOBME CAYXWUT Orpa-

HWuYeHVeM B NpeobpasoBaHWM NPUPOAbI.

cocTtoAaHWR,

6mMeH  BewiecTB — noTpebneHue,
BpalleHne, UMCNonb30BaHWe, Hakonne-
HUWe W BblIbpoC (NOTeps) BeLLECTB W
3HEPrUM B XMBbIX OpraHn3max, Mo3so-
NAOWMe UM CaMOCOXPaHATLCA, pacTy,
pa3BuBaTbCA W pasmMHOXaTbCA B YCNo-
BUAX OKpYXalolleid ux cpefbl, a Takxe
npucnocabnmeaTtbcqd  (afanTmpoBaTb-
CA) K Heil, ee MOCTOAHHbLIM W3MeHe-
HUAM.

Obuwaa 6uonorma — pasgen 6uonorum,
paccmatpuBaloWwmnii - Hambonee wmpo-
Kue, YHWBepCanbHble [N BCEro XMu-
BOr0 3aKOHOMEPHOCTW XMMWYECKOro Co-
cTaBa, TOHKOW W rpyboii CTpPYKTypbl,
WHAUBWNAYANbHOTO pasBUTUA, Hacnea-
CTBEHHOCTVW W 3BOMKOLMWN OPraHW3MOB,
UX B3aMMOOTHOLLEHNA C BHELUHel cpe-
o/l 1 3aKOHOMEPHOCTW BO3HWKHOBE-
HWUSA MPUPOAHBIX C006LLecTB — OT 6uo-
reoueHosa fo 6uocdepsl.

OpraHusm (rp. «OpraHoH» WU naT. «opra-
HU3MYC» — OpyAWe,  WHCTPYMEHT) —
MHOFO3Ha4HbIA  TEPMUH, B  Haubo-
nee o6uweM Buae 00603HAYANOLWUIA XKK-
BOE CyLecTBO, XapakTepusytolieecs
BCEMMW CBOWCTBaAMU >KU3HW.

OxpaHa OKpyxatolleid YenoBeka cpefbl—
KOMMMEKC MeXAYHapoAHbIX, rocyaap-
CTBEHHbIX, PErnoHanbHbIX W N0Kanb-
HbIX (MECTHbIX) afMMWUHUCTPATUBHO-XO-

npe-
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3AACTBEHHbIX, TEXHOMOTUYECKUX, MOMU-
TUYECKMX, HOPUANYECKUX W O6LLECTBEH-
HbIX MEepOMpPUATWIA, HamnpaBfMeHHbIX Ha
obecneyeHne coluanbHO-3KOHOMUYEC-
KOT0 KyNbTYPHO-UCTOPUYECKOro, hn3u-
Yeckoro, XMMWUYECKoro u 6uonoruyec-
KOro KomdopTta, He06X04MMOro ANs Co-
XpaHeHus 340poBbs yenoseka. Cp. Ox-
paHa MpupoAbl.

OxpaHa npupoabl — COBOKYMHOCTb MEX-
[NYHapPOAHbIX, FOCYAapCTBEHHbIX Peruno-
Ha/IbHbIX W NIOKaNbHbIX  (MECTHbIX)
aAMUHUCTPATUBHO-X03AMCTBEHHbIX,
TEXHONOFMYECKUX, MOAUTUYECKUX, topu-
OMYECKUX U O6LLECTBEHHbIX  Mepo-
NpUATWIA, HanpaBNeHHbIX Ha CoXpaHe-
HWe, paluoHaNbHOe WCNONb30BaHWe W
BOCMPOM3BOACTBO NpUpoAbl 3eMin 1
6numxailiero K Heil KOCMUYECKOro npo-
CTpaHCTBA B MHTepecax CYLLECTBYIO-
Wux u 6yaywmx MoKoNeHnin nopei.

Muwesas ceTb — BCe pasHoob6pasve nu-
LLeBbIX B3aMMOOTHOLUEHWUI MeXAay op-
raHnsmamm B 3kocucteme. OpgHa u3
BaXKHelWwunx ocobeHHocTed I1. c. 3a-
KnovaeTca B TOM, 4TO B MOAAaBAAI0-
wem 6ONbLINHCTBE CMy4YaeB OAMHAKO-
BbIi TUM B3aMMOOTHOLLEHWUI XapakTe-
peH Ana rpynnbl BUAOB, KOTOPble 3aMe-
HAOT Apyr fgpyra. Hanp., XWWHWKK
MOFYT MWUTATbCA KOMbITHBIMK, MblLLe-
BUAHbIMK Tpbi3yHamu, 3aiiyammu, nTu-
LlaMun, HaceKOMbIMU, Ap. >XUBOTHbIMU,
faxe pacTteHuamu. Ecnn  wncuesaet
OAWMH BWA KOpMa, ero MecTto BpeMeHHO
WM NOCTOSHHO 3aHWMaloT ApYrue Bugbl
nuiesbiX 06bEKTOB (T. €. OHW 3KO/NO-
TMYeCKW W 3HepreTuyeckn [y6nupytoT
OPYr Apyra), u aKocucTema coxpaHseT
CBOIO CTPYKTYpY.

MnaHKTOH (rp. «nAaHKToC»  61yXjatk-
WMNA) — COBOKYMHOCTb ~ OpPraHu3mMoB,
obuTaloWwmMx B TOMLE BOAbI W Hecno-
COBHbIX K aKTMBHOMY COMpOTWBAE-
HUIO MepeHocy TeyeHusmu, T. e. Gonee
WA  MEeHee MNacCMBHO «MNapsAWiux» B
Boge. [ BKIOYaeT Kak Mefbyvailuue,
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Tak M KpynHble (4o 1 M B nonepeu-

HWKE) OpraHusMbl, Hanp, KpymnHble
MeJy3bl.
Mopoga — 1) nopoja CefNbCKOXO35iA-

CTBEHHbIX )KMBOTHbIX — CO3fjaHHas ¢
NMOMOLLbIO  WCKYCCTBEHHOro  0oT60pa
rpynna >WBOTHbIX OLHOTO BMAa, OT-
nuyaroLwanca cneuupuyeckuMn nepe-
[aBaeMbIMU MO HacneficTsy Mopgono-
rMYeckKUMK, (U3NONOTNYECKUMU U XO-
3AACTBEHHbIMW MPU3HaKaMu; 2) necHas
nopoja — BWA WM [pyras cucTema-
TUYeckas KaTeropus uaM necoxossii-
CTBEHHaA rpynna [peBecHblX pacTeHWii
(XBOVWHbIE MOPOAbI, TNaBHble MOPOAbI
n 1. n.); 3) cafoBo-napkosas Mopo-
fla — COBOKYNHOCTb BWUAOB (Mn cop-
TOB)  [peBECHO-KYCTapHWKOBbIX  pac-
TEHUA CO CXOAHbIMW XO3AWCTBEHHbLIMU
unn 6MoNOrMYecKUMU MpusHakamu: ce-
MEUKOBble, KOCTOUYKOBble, Opexonnof-
Hble, cy6Tponuyeckue n ap.
MprpofHble pecypcbl — UCTOYHUKW MONy-
YeHUs  HeoOXOAUMbBbIX NHOAAM  MaTe-
puanbHbIX 6nar, 3aknto4yeHHble B 00b-
eKTax >KUBOW U HEeXMBOW nNpupoabl
M. p. ucnonb3ylTCA Kak CcpeacTea
Tpyjda WM BLICTYnawT Kak npej-
noCbINKA ANA CO3AaHNSA MaTepuanbHbIX
6oratcTB UM 6naronpusaTHON  cpefbl
XW3HW 4Yenoseka. VX gensT Ha 3ame-
HWMble U He3MeHWMble (Hanp., COMHeY-
HYI0 3HEpruo 3aMeHUTb HeNMb3f Hu-
4yeM), BOCCTaHOBMMbIE W HEBOCCTaHOBU-
Mble (Hanp., yTpauyeHHbIii BWA BOCCTa-
HOBUTb HEBO3MOXHO), BOCMO/IHUMbIE
(3a cueT paHee He WCM/Ib30BaBLUNXCA
MUCTOYHWKOB, Hanp, HOBbLIX pbibonpo-
MbICNIOBbIX PErMOHOB, BOBMEYEHUA B
NPOMbICEN HOBbIX BWAOB Pbl6 W T. 4.)
WM HeBOCMO/HUMbIe W, HaKOHel, BO30-
6HoBMMble (B XOAe PasMHOXEHUS W
APYrux npoueccoB) W HeBO30OHOBW-
Mmble. Ceilyac npusHaHo, yto Bce M. p.
Ha 3emne wucyepnaembl (paHee cyuTa-
NOCb, YTO CO/IHEYHas 3Heprus u pecyp-
cbl  MupoOBOro OKeaHa nNpaKTUYecKu
Hencyepnaembl).

Kpatkuii cnoBapb TepMUHOB

11pofyKTMBHOCTL — 1) 6uonoruyeckas —
6vomacca, npousBogumas  nonyns-
Lveld nam coobLecTsoM (3KOCUCTEMOIA)
Ha efuHWULe nAowWwaan WM B LenoM
3a efMHWLY BpPEMEHW. 2) XO037CTBEH-
Has — yBefMyeHne KONM4yecTBa 0COGei
unn 6ruomacchbl 3KOHOMMYECKN LiEHHbIX
opraHn3moB  (pacTeHWil, KWBOTHbIX,
rpm6oB, nNpoKapuoToB) Ha efuHULE
nnowaan 3a eAvwHWLY BpemeHu (roso-

paT o Tl. MouYBbl, OXOTHWYLENO BUAA
XUBOTHBIX, Yrofbs U T. M.).
MponcxoxaeHne YenoBeka — npoLecc

Bblfle/IEHNS 13 XXWBOTHOTO Mupa couu-
anbHO-6M0N0rMYeCcKoro CcylecTsa Cco
CNOXHON  coLManbHO-3KOHOMWNYECKOA
opraHusauueid n TpyaoBOiA [feATenb-
HoCcTblo. Paca u4enoBeka (¢p. «pac»,
UT. «pas33a» — pof, nopoja) — UcCTo-
PUYECKN CNOXMBLUAACH rpynna nwogei
(BHYTpU BUfa 4YeNOBEK pPasyMHbli),
XapakTepusywancs O06WHOCTbI0 Ha-
CNefiCTBEHHbIX (un3nyecknx (UBeT Ko-
Xun, rnas, popma nx paspesa, CTpoeHue
BEK, rpynna KpoBW, ee 0COBEHHOCTU
M 4p.) W 0oT4yacTU MCUXO-(U3N0NOrn-
YeCKMX 0COGEHHOCTell (Hanpumep, cno-
CO6HOCTM NPON3BOAUTL HeKOTOpbIe (ep-
MEHTbl U 4p.).

CucTtematuka (rp. «cucTema»— Lenoe,
COCTaBNeHHOe W3 yacTeill) — pasgene-
H/e  COBOKYMHOCTW  MpeAMETOB WM
ABNEHWIA N0 NpU3HAKaM, 3aN0XEeHHbIM
B CaMOil npupoge 3TUX 00BLEKTOB WM
ABNEHWA, @ He NpOCTO MO BHELWHUM
nx npu3Hakam. Cp. Knaccupumkayms.
B 6uonorun C.— ofuH U3 ee pasfgenos,
camocToATeNlbHas  HayyHaa  Aucuu-
nanHa.

CmeHa 610reoLeH0308 — MocCnefoBaTelb-
Has W MocTeneHHas CMeHa pacTUTesb-
HOCTW, >KMBOTHOrO Mupa, rpvboB,
MWKPOOPraHW3MOB, CBOWCTB MOYBbl W
Op., hakTnyeckn 3ameHa buoreoueHosa
OPpYrMM  Noj  BAWSHUEM  BHYTPEHHMWX
MpoLeccos, ero B3alMOOTHOLLEHUI C
oKpyXatolel cpegoii. Hanp., 3apac-
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TaHue 3eMAN C HapyLUeHHbIM MOMHEH
HbIM MOKPOBOM CHayana nekapcTBeH
Holi pomallKoii, ne6epoit u ap. 6ypba-
HaMu, 3aTeM PbIX/0KYCTOBbIMU U NJIOT
HOKYCTOBbIMW 31aKamMun WA BbIpY6KK
e0BOr0 /leca CHavana KycTapHuKamu,
NOTOM NNCTBEHHbIM, CMeLlaHHbIM, 4ac-
TO COCHOBbIM, a 3aTeM COCHOBO-e/0-
BbIM W CHOBA €N0BbIM JIeCOM TaKoro
XxapakTtepa, 4to 6bln1 [0 MOMEHTa Bbl-
pybku. Takas C. 6. HOCUT HasBaHue
cykueccmm (0T naT. «CYKLEeccuo» —
NpeeMCcTBEHHOCTb, HacnefoBaHue).

CopT (¢hp. «copT» — pa3psaf, KaTero-
pua) — cosgaHHaas B pesy/bTaTte
CenekuMn 3HauyuTesbHas Mo 4ucay co-
BOKYMHOCTb pacTeHWii OAHOro BUAA,
yCcTONuMBO 06nafarolmx B KOHKpeT-
HbIX YCNOBUAX BO3feNbIBaHWUA oOnpefe-
NEeHHbIMW  aHaTOMO-MOP(ONOrNYECKUMM
npu3Hakamu, nepejaBaemMbIMU MO Ha-
ClefCTBY.

Cpepa — BCce Tena u ABneHus (Npupog-
Hble W aHTPOMOreHHble, C KOTOPbIMYU
OpraHn3M HaxoauTCs B NPAMbIX W KO-
CBEHHbIX B3aWMOOTHOLIEHUAX. [pUHATO
oTAnYaTh  abUOTUYECKYID  (KHEXMW-
BYIO»), OMOTHECKYlD  («XKUBYIO») 1
aHTPONOreHHY  (MOPOXAEHHYIO WK
Pe3K0 W3MEHEHHYI0 YeNnOBEKOM) cpepy.

YpoBeHb oOpraHusauum — mecto 6uono-
FMYeCKO CTPYKTYpbl B OpraHM4yeckom
mMupe; 0ObIYHO BbILENAOT MONEKYNAp-
Hblli  (MONEKYNSPHO-TEHETUYECKUIA),
KNETOYHbI/, OpraHW3MeHHbIn (ocobu),
nonynsauMOHHO-BMA0BOW 1 GuoreoLeHo-
TUYECKUIA (3KOCUCTEMHBIN).

YCTONUMBOCTb 3KOCUCTEMBI — €€ Croco6-
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HOCTb COXPaHsiTb CTPYKTYpy U ¢yn

KLUHOHaNbHMC OCOGEHHOCTM NpU  HO»

LecTBMM BHELWWHUX (hakTopoB
Xpomocoma (rp. «Xpoma»  LMCT, Kpac

Ka-)-rp. «coma» — Tefo) camo
BOCNPON3BOAALLMICA  CTPYKTYPHbIiA
aNleMeHT AApa KNeTku, cofepxaliunii
OHK, B KOTOpoii 3aknt4eHa reHe-
Thuyeckas (HacnefcTBeHHas) WHGop-
maums.

Llens nuTaHua (nuwesas) — nocnego-

BaTE/NIbHOCTb TPyNn OpPraHu3MoB, Kax-
fas U3 KOTOpbIX (NWLLEeBOe 3BEHO)
CNYXWUT nuweid fna  nocnegytoLiero
3BEHa, T. €. CBfi3aHa OTHOLUEHWUEM
nuua — noTpebutens  (XMWHUK —
XepTBa, NapasuT — X03sMH M T. 1.)

3Konornyeckas nupamuga — rpaguyec-
Koe wu3obpaxeHue (mMogenb B BuAe
NPAMOYT0NbHWKOB, NOCTaBNEHHbIX APYT
Ha Apyra) — COOTHOLIEHMA  Mexay
npoAyLeHTaMmn, KOHCYMeHTaMn W pegy-
LleHTaMn B 6uoreoLieHose. 3. M. MOXeT
ObiTb BblpaXKeHa B efWHULAX MacChl
(cbipoii  6uomacchl  MAKM  CyXOro ee
Beca) — 3TO nupamuga o6uomacchl, B
uucne ocobeil Ha KaXAOM YpoBHe —
nupaMmmga 4ucen WM 3ak/OYEHHON B
0C06AX 3HepruyM - nNupamupa 3Hepruu.

Jkocuctema  (rp.  «OMKOC»— XUNULLE,
MecTonpebbiBaHWe-)-rp.  «CUCTEMA» —
Llenoe, COCTaBNEHHOe W3 yvacTeil) —
B3aMMOCBA3aHHbIA  NPUPOAHBIA WK
NPUPOLHO-aHTPOMOTNEHHbIA  KOMMNEKC,
06pa3oBaHHbIA XMBbIMU OpraHu3Mamu
N cpefoli nx o6uTaHus.



CBefleHUs1 0 MOJSIb30BaHUN YyYeBHUKOM

CocTosiHMe y4yebHUKa
Ne damnnua n nma YuebHbili rog
yyeHunka B Havane B KOHLE
roga roga

Opuii NBaHOBMY TONSHCKNIA
AnekcaHap Adasunposud bpayH
Hukonaii Muxarinosuy Bep3unuH v gp.

OBWAA BUNOJTIOTNA

YuebHuk gnsa 9— 10 KnaccoB cpefHen LUKOMbl

3aB. pegakuumein T. M. KprokoBa

Pepaktop /1. A. Mpuxoabko

XypoxXHUK B. A. TomoH

XyAoXecTBeHHbIi pegaktop B. A. Fankum

TexHuyeckue pepaktopbl J1. M. Abpamosa, P. C. HeBpeTanHoBa
Koppektop /1. A. EpmonuHa

MB Ne 10097

MognucaHo K neyatn 19.09.86. dopmat 60x90/|6. Bym. odceTHas. MapHUTYpa nuTepar.
MeyaTb odceTHas. Yen.ned.n. 18+ dop. 0,375. Yen. kp.-oTT. 73,58. Yu.-m3g. 5.
19,37+dop. 0,33. LleHa 45 kon.

OpgaeHa Tpygosoro KpacHoro 3HameHu un3gatenbCTBO «[1pocselleHne» [TocyfapcTBeH-
Horo komuteta PCOCP no penam wv3gateslbCTB, MOAMIpatMu M KHUXHOW TOProsnu.
129846, MockBa, 3-i1 npoe3a MapbuHoii powym, 41.

OtneyaTaHo ¢ fMano3ntusoB KannHMHcKoro opgeHa Tpyaosoro KpacHoro 3HameHu no-
nurpagkoMbuHaTta feTcKoi nuTepaTypbl M. 50-netnss CCCP PocrnasnonurpagpnpomMa
MockomuzgaTa PCHOCP. 170040, KanuHuH, npocnekT 50-netusa OKTA6pS, 46.

OtneyataHo Kapn-Mapkc-Bepk, MNMécHek, I'AP
Oebruckr w 6er Oemwcben OeTtokraiiscben KepubHk, ber Karl-Marx-\Yerk, P633neck



OTATbl PA3BUTUA PACTUTE/IbHOITO MMNPA HA 3EMIE

YcnoBHble 0603Ha4YeHUs MNOCnefOBaTe/IbHOCTM U NPOAO/IKUTENbHOCTU PasBUTUSA
pacTMTeNbHOCTM Takme e, Kak M Ha ¢op3aue, oToGpaxkalolwem pasBUTUE YKUBOT-
HOro Mupa. B apxeo30licKOil M Hauyane nasneo030MCKOWN 3pax pacTUTesibHOCTb 6blna
Wb BOAHON. TONbKO B CUype pacTeHWs BbIXOAAT Ha cywy. B kap6oHe (KameH-
HOYro/bHbIA Nepuoj) BbipacTaldT OFPOMHbIE fleca, POACTBEHHble XBOLWam, MniayHam
M nanopoTHMKam. T[1OsIBNAIOTCA MepBble rO/I0OCEMEHHble, KOTopble npeo6nagarT
B Me3030e. [MOKpbITOCEMEHHbIE pacTeHus, CyliecTBOBaBLUME Yy)Ke B Meny, Haubonee
pacnpocTpaHUINCL B KaliHO3OWCKYIO 3py, MOTECHWB TrO/IOCEMEHHbIX Be3je, Kpome
Talirm M Apyrux XBOWHbIX /1€COB.



ME3030MCKAS]  3PA

PA3BATUE PACTW ENBHOIO MUPA

APXEO30VICKAA 3PA
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KAMHO30MCKAA 3PA



