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KAK IIOJIbSOBATBECH YVUHEBHUKOM

B yueGHHK BKIIOUEHEI 06UIHE CBEJEHUA 110 OCHOBHBIM
OHoIoTUYeCK M CHCTEMAM: T'eHY, KJIeTKe, OpDTaHu3MY, BUAY,
coobmiecTBy, OGuoreonenoay u 6muoctepe. B raasax u napa-
rpaax paccMaTpPUBAIOTCS XUMHYECKHH COCTAB U CTPOCHUE
KJIETOK, JKUBHEeATEJIbHOCTE OJHOKIETOYHELIX M MHOTOKJIe-
TOYHBIX OPraHU3MOB, MONYJAANWI BUJOB PACTEHUIN U JKH-
BOTHBIX, 0MOI[eH030B U 6uochepsi. MaTepuan yuebfHNKa
pacKpeiBaeT obIIue 3aKOHOMEPHOCTH JKHU3HM HA PasHBIX
YPOBHAX €e OPraHW3allul: MOJEeKYAAPHO-TeHeTHUEeCKOM,
OPraHon/[HO-KJIETOYHOM, IOTYJIAIIUOHHO-BHJ0BOM, OHOreo-
HeHOTHIeCKOM ¥ 0nocdepHOM.

s ny4inieit OpUEHTHPOBKH B yueOHUKE 03HAKOMBTECH
C ero orjaaBlIeHHeM. JTO IOMOXKET BaM ObICTPO HAWTH HY 3 HBIH
maTepuan. Kpome Toro, BBepxy Ha KasKI0H CTPAHHIE TAHO
Has3BaHWe COOTBETCTBYIOIeH riuassl. Ilepen naparpadamu mpu-
BeIeHEI 33/laHUA 1 BOIIPOCH], KOTOPEIE MOT'YT BEI3BATL HHTEPEC
K mpeijgaraeMoMy MaTepHay, kejlaHue paso0paThCcd B ero
cogep:xanuu. [Ipu pabore Hag TexcTOM obpalaiiTech K COOT-
BETCTBYIOIIUM PUCYHKAM, CXeMaM U IIOANHACAM K HIM.

B xonme kamoro naparpada moMeIeHbl BOIPOCH! 1 3a-
NaHWs A7 3aKPeIlIeHUA M CaMOIIPOBEePKH IPHOOpeTeHHEIX
BaM¥ 3HaHU#. OcHOBHBIE TOHATHA 0003HAUEHEl U300paKe-

HMeM KOHUMKA 3aTOUeHHOT0 KaPAH/AIIa | /4, BOIPOCH — BO-
IPOCHTETLHBIM 3HAKOM , a3afgaHusA — 3HAYKOM ¢ u3obpa-

JKeHMeM MHUKDOCKOIIa ﬁ . Tabnuiter iepe] 3amoJHeHHEM
MEPEUEPTUTE B TETPAIb.

TexcT naparpad0B, BEI/IeJIEHHLIN [BYMS TPEYIOJbHAKA-
MH (<), IpegHasHAYEH AJIA TeX YUAITUXCS, KOTOPBIE TPOSAE-
AT HOBLIIeHHEIH NHTepec K ugydeHuio 6mosoruu. Kpome
TOT'0, DOCJe HEKOTOPHIX aparpados qaHs! JOTOIHHTEILHEIE
HayuHble cBeneHnd. OHN He 06A3aTeIbHBL 4715 BCOX yUalHX-

ca B obosHaueHBl 1300paKeHIeM KHUTH
Beperure yueGHUK: He BRJajbIBaiiTe B HETO TeTPALH, HE
nepernfaiiTe ero, AKKYPATHO IePeIUCTHIBAWTE CTPAHHUIIEL.
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BBEIEHUE

BHUOJIOTHUSA

—» bGoranuka
—» 3oo0THA
I p MHKpOOHOIOrHsA
—» BUDYCOJOTHA
—— dusHoIOruA
——» IUTOJNOTHA

SBOJIIOIIMOHHOE

’ yueHHe

- reHeTHEA

Buonozus (ot rped. 6uoc — KU3HB U J1020C — YUEHHE) —
Hayka o :xus3Hn. OHa H3yJYaeT JKHUBEIe Tesia IPUPOILl — pas-
JINUYHEIE OPraHU3MEI (PacTeHus, sKUBOTHEIE, I'PHOLI, DaxTe-
PUH ¥ BUPYCHI) U IPEICTABIAET COD0H KOMILIEKC OTAeILHEIX
HAYYHBIX JUCIAIINH. ITH JUCIIUIIJIUHEI PA3JINYAIOTCH 005-
€KTaMu, 3aJauaMy ¥ MeToaMH necaenopanuii. Tak, o6bek-
TOM HU3YYEHUSA O0MAHUKU CIYXKAT PACTEHHUA, C HUMH BBI
3HAKOMUIHCE B 6 Kiacce. O beKTOM HCCIEIOBAHUS 30002UL
ABJIAIOTCSA ¥KUBOTHBIE, UX Bl 3yyasiu B 7 Kiacce. IlomuMo
3THX OCHOBHBIX OMOJIOTUYECKUX TUCIIUILINH €CTh H APYyTHE,
HaIIpUMeD MUKPOOUONOZUs — HAYKA 0 MUKDPOOpPTraHu3Max,
8UPYCON0ZUA — HAYKA O BUDYCAaX, NAJAe0HMON02UA — HAYKA
00 MCKOMaeMbIX BEIMEDIINX OPraHu3Max.

Ilo m3y4ueHUIO CBOICTB KUBBIX TeJI IIPUPO/bl B GHOJIOrHH
BBIIENANTCA MOPPOAO2UL B aHamMOMUA (HAYKH O BHEIITHEM
U BHYTPEHHEM CTPOEHUH OPTaHU3MORB), (usuosozus (Hayka
0 QYHKIIUAX OPraHM3MOB), 9ko0a02udA (HayKa 00 yCIOBHAX
JKU3HU H B3AHMOOTHOIIIEHUAX OPTaHU3MOB), 2eHemuka (Hay-
Ka 0 3aK0OHOMEPHOCTAX HACJIEACTBeHHOCTH U H3MEHUYHBOCTH
OPTaHU3MOR), 380U UOHHOE YueHUe (M3YUaeT 3aKOHOMEeDHO-
CTH HCTOPHUYECKOI'0 PA3BUTHA OPraHUYeCKOro MHpa).

> Pan OHOJIOrMYeCKUX HAYK CBS3aH C HMCIIOJIbL30BAHAEM
OIlpeseJIeHHBIX MeTOAOB ucciaegoBanusa. Tak, fuoxumus
U3ydaeT XMMHYECKHUH COCTAB M XMMHUYECKHEe IIPOIleccHl,
IIPOTEeKalomue B OpraHusMax; ouogusuxa uccaenyer du-
3UYEeCKHe IOKasaTesld U (U3NYEeCKHe IIPOIECCHl B MHUBBIX
CHCTEMax. «

B cBA3U c m3yueHHEM KHBOT'0 HA PA3JIMYHLIX YPOBHAX €TI0
OPraHH3alluH BRIJEIAITCA TaAKKe HECKOJIBKO ODHosorugec-
KHX Hayk. Hanpumep, monexyiapras 6uonozus ucciaenyer
CTPYKTYPHYIO OPTaHU3aIIUI0 ¥ IPOLEeCcChl, IPOUCXOIAIIHAe
Ha& YPOBHE OT/EJIbHBIX MOJIeKYJ XUMUYEeCKHUX BEINecTs, U3
KOTOPEIX COCTOSAT KHUBEIE TeJla IPpHUPOARL; YUMOJSLo2UA uay-
qaeT KJIETOYHOe CTPOeHHEe PA3JHYHLIX OPraHHU3MOB; NOny-
AAYUOHHO-6UA06aA 6UON02UAL PACCMATPUBAET MONYIANNN
H OTHeJIbHEIE BU/bI OPTaHU3MOB; OU02€0YeHON02UA U3yUaeT
610reoneHO3bI — PA3JIMYHEBIE IPHPOJHLIE COOBIIecTRBa Ha-
e IJIaHeTkl.

JK13Hb Ha Halleil IJIaHeTe IPeICTABIEHA OTPOMHBIM Pas-
HOODpa3ueM OpraHU3MOB, HACUUTHIBAIOIHMX CBBINIEe 2 MJIH
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BBEJJEHHE

Buz0B. OHU pasnndawTced GOpPMOIl, BETHYUHOH, BHYTPEHHUM
CTPOEHHEM, cItoco0aMHu Ilepe/IBUKeHN A, MUTAHNA, ILIXaHU I,
Pa3sMHOXKEeHU s, BRIOTHAEMEIME B Ipupoje poxamu. Oxna-
K0, HecMOTps Ha 00Jibiioe pazHoobpasue BHIOB PACTEHHH,
JKMBOTHBIX H JPYIHX OPraHM3MOB, OHU 00JIaJaioT pAgoM
00ImEX IPU3HAKOB. VX sKHM3HeleATeIbHOCTE NOAUYHHEHA 011
peleJieHEBIM 3aKoHOMepHOCcTAM. O0niHe 3aKOHOMEPHOCTH,
PacKpLIBAKOIIHE CYTh JKU3HH, ee JOPMBI H HCTOPHYECKOE
pasBuTHe, OyayT IpegMeTOM PACCMOTPEeHU A 3aBePIIaoIero
pasjesia, KOTOPLIM BhI 3aKaHYHBaeTe H3yYeHHe Kypca 61oJio-
T'HH B OCHOBHOM IIKOJIE.

9T0T yueOHHMK [IOMOKET BAM Y3HATH 00 00IIHX 3aKOHOMeD-
HOCTAX CYIIecTBOBAHMUA PA3JIMYHEIX (DOPM KU3HU Ha HaIIeid
niaHeTe. Bl O3HAKOMHTECH C OCHOBHBIMH YPOBHAMHU €€ 0p-
TaHUBAINH, OT HUSIIEro — MOLEKYLAPHO-2eHeMULeCK020 10
BEICIIEr0 — Ouocgeprozo. Ha Kaxx10M ypOBHE OPraHU3aIuu
JKM3HHU BBl PACCMOTPHUTE XapaKTepPHBIE U1 HErO CTPYKTYD-
HO-(YHKIMOHAJbHEIE eTHHHUIIBI! M'eH, KJIETKY, OPraHusMm,
BUJI, OMOTeoeHo03, brochepy. BEl HayunTecs xapakTepH3o0-
BaTh IPOMCXOAAIINE HA 9TUX YPOBHAX OPraHU3aIlHH KU3HHU
OHOJIOrHYeCK e [TPOLIECCH], HAIIPUMeED, Ilepejaqyy HACIe/ICTBEH-
Hoit nH(popMauuK, 06MeH BelllecTB U IpeBpallieHne 3HEePruH,
pasMHOKeHIe, UBMEHUYHUBOCTh, HACIEICTBEHHOCTh, 00pasosa-
HIe HOBBIX BH/OB OPraHU3MOB ¥ UX HCTOPHYECKOe Da3sBuTHE,
KPYroBOpOT XUMHYECKHX COeJUHEeHHH B IPUPOLeE.

Hayuenue o0LUX 3aKOHOMEPHOCTeH KU3HHM HAYYHUT BaC
paséupaThea B Iy TAX IIaHOMEPHOTO H JOITYCTHMOT0 ITpeobpa-
B0BAHMII XKUBOI IIPUPOILI HAIIEH IIJIaHEeTHL. JTO HeOOX0HMO
IUIA NajbHelilIero CyIlmecTBOBAHUA Ha Hell dyejOBeYeCTBa.
IIo3TOMY, COBEPIIEHHO OUYEeBHU/JHO, YTO HACTYIHBIIHMH BeK
cTaHeT BeKOM OMOJIOTHH, BEKOM IO3HAHUSA YeJOBEUECTEOM
OCHOBHBIX 3aKOHOB KH3HH.
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Buonozus, 6omanuixa, 300102Ul, MUKPOOUON0ZUA, BUPYCONL0ZUSA, NAJLCOHMO-
J02UA, MOPPOLOZUA, AHAMOMUA, PUIUON02UA, FIKOLOZUA, 2EHEMUKE, 360LI0UU-

OHHOE YueHue, OUOXUMUA, OUOPUIUKA, MONECKYIAPHAL OUONOZUA, YUNOLOZUA,
nonyaayUOHHO-8ud08asn BLUON02UL, OLO2EOUEHONLOZUS.

1. Kakxue HayuHble ducyunaunsl 8videaniom 6 6uonozuu? Karosvl 00zexmul

ux usywenus? 2. Ymo uccredyem MOLEKYIAPHASL OUONOZUA, YUMOLOZUA,
NONYAAYUOHHO-6Ud06as Guonozus, 6uoyenorozus? 3. Ilovemy 3Hanus no
6uon0zuu Heobxo0UMbL KaNcIoMYy Yerosexy?
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TJIABA 1

[TIPUSHAKU U CTPYRTYPHAS
OPTAHUSAIIUSA sKN3HU
HA SEMJIE




T'naea 1. MPH3HAKH H CTPYEKETYPHAA OPTAHH3AIIHA JKH3HH HA 3EMJIE

§ 1.
0

CHOBHBIE ITPHSHAKH KHUBOTI'O — ET0O OT/IHYHE

OT HEKHUBOT'O

Baxmepuu

I'putse

ITomocuHOBHK

Puc. 1. OprasuaMsl OCHOBHBIX APCTE MHBOMH NMpHpPoas!: 6akTepuH, rpudbl, pacTeH!sA, JKHBOTHbIS

Pacemompume pucyror 1. Yem sHusbie meaa npupodsl
omauvaromes om Hexcugotx? ITo kaxum npusnakam pac-
meHus, HeueomHbule, 2puldbl U OaKmepuy mozym OvLimb om-
HeceHbl K PA3HbLM YADPCMEaM H U0l npupodvi? Yem oHu
pa3auvawomes dpyz om dpyza?

Ha Bompoc, yeM XHUBOe OTJIMYAETCH OT HeXKUBOTO, HET O
HO3HAYHOrO0 OTBeTa. 11 Toro, 4Todhl HAWTH KAYEeCTBEHHBIE
Pa3INYHAs KUBOTO M HEIKHBOrO, He0OX0JUMO PacCMOTDETH
HECKOJIBKO IIPH3HAKOB, XapaKTepPHU3YIOIINX KUBBIE TeJa
npupogs (puc. 1).

XHMHUUECKH cocTaB. /Huebvle mena npupodvl COCTOAT B
OCHOBHOM H3 T€X e XMMHYECKUX 3JIEMEHTOB, YTO U TeJsa
HEXUBOM NMPHUPOJEI, HO COOTHOIIEHUA 3THX 3JIEMEeHTOB He-
oxuHAaKOBE. OCHOBY JKHBOTO COCTABJIAIOT YEThIPE 3JIeMeH-
Ta — Yraepoi, KUCJIOPOX, a30T U BoAopo. JLuBkIe Tesa co-
CTOAT U3 XMMHYECKHX BEIIeCTB TaK jKe KaK U TeJla HeKHBOH
npupoasl. B cocTaBe TN JKUBOH OIPHPOALI HMEIOTCA OTPOM-
HbBIe II0 BEJIHYUHE MOJEKYJbl OPraHUYeCKHX BellecTB —

Pacmenusn Ausomuuoie

Baknaxan

Crerupsb

Boxba
KOPOBKA

Banepuana

10



§ 1. Ocro6Hnble NPUSHAKU HUE02Z0 — €20 OMAULUE OM HeNHUE020

HYKJEeHHOBBIE KHUCJIOTHI U 0eJIKM, oTBeYalone 3a HacCJIek-
CTBEHHOCTH M CTPYKTYPHYIO OPTaHU3AIHAIO0 JKU3HH.

O6MeH BemecTB M NpeBpanleHue 3Hepruu. Bee ;xuBnie
TeJa IPUPOAEI ABISIOTCI OMKPLIMbLMU CUCMEeMAMU, T. €.
TAKHMH CHCTEMAMH, B KOTOPEIE W3 OKPYIKaloIleil cpesl He-
IPEephIBHO MOCTYHAIT BEI[eCTBa, COAep:Kallie SHEePrU
¥ CTPOMTENBHBIA MaTepPHAaJI, a TaKKe pasaudHad uadopma-
nusa. B peayjabTaTe IpoLEeCcCOB XKU3HeAeATEIbHOCTH H3 HH-
BBIX TeJI B OKPYIKAIOIIYIO UX CPeNy BBIAEJIAITCA KOHEYHbBIE
MNPOAYKTHI pacnana u saHeprud (puc. 2).

O6MeH BeIlleCTB W IpPeBpallleHNe 9HEPTUH ABJIAETCH Of-
HUM N3 XapaAKTeDHBIX MPU3HAKOB 3KHBOT0. B HeXHBHIX
TeJax NPUPOAEI 0OMEH BEIIeCTB W IpeBpalleHue 3HEPTHH
paspyLIAIOT 3TH TeJI4, & B OPraHu3MaxX 9TH IPOIlecChl Hapas-
JIEHEI Ha CO3JaHNEe HOBBIX CJIOYKHEIX BEIIeCTB U CIYIKAT He-
00X0MUMBIM YCIIOBHEM UX }HU3HHU.

IIpepeiBucTocTh. J{HUBBIE Tesa IPUPOALI ITIOCTPOEHEI U3
000c0o0/IeHHBIX, HO B3AUMOCBA3aHHBIX U B3aUMOIEHCTBYIO-
IIUX Mexay coboii uacTeii: cucTeM OpraHoB, OPraHOB, TKAa-
HeH, KJIeTOK, OPTaHOUI0B B MoJeKys. OpraHu3MeI, B CBOIO
ouepens, COCTABIAIT HAJOP2AHUIMEHHbLE CUCMEMbL: TIOTY -
AWK, coobmiecTBa, 6uoreonexHos3sl u 6uochepy. Ilpeprien-
CTOCTE MKM3HH OTPAYKAETCS BO B3AMMOCBASAHHBIX JPYT C APy -
T'OM YPOBHAX €€ OPTaHMU3aIl1H.

PaznpasxkumocTts. JIrobas Ouonoruueckas cucrema, 0yan
TO KJIETKa, OPTAHU3M HMJIH co0lImecTBO OPraHM3MOB, CIIO-
co0Ha n30KMpaTelIbHO PEarupoBaTh Ha pas3jIMdyHBIe BO3JEH-
CTBHUS, OKa3kIBAEMbIe HA Hee CHAPYKM HJIH U3HYTDH. ITO
CBOMCTBO OPraHU3MOB IIOJIYYHUJIO HA3BAHHE — Da3/pPamu-
mocTh. OTBeTHBIE peAKIIUH ¥KHBOTO HA PA3JIHUHEIE BO3HEH-
CTBUSA CIYKAT MOKA3aTEJAMH €ro 4yBCTBUTEIBHOCTH U
obecrednBai0T BO3MOMKHOCTE eT0 IPUCIOCOOJIeHIA U BRI -
BAHWA B IIOCTOAHHO U3MEHAKIMHUXCA YCIOBUAX OKDYIKAK0-
e cpeasbl.

Camoperyaanmusa. 3To CBOMCTBO IPOABIAETCS B CIOCOD-
HOCTH KHBOT0 IIOAAEPKUBATE IOCTOAHCTBO CBOEr0 XUMHUe-
CKOTO COCTaBa ¥ MHTEHCHBHOCTDH IPOTEKAHHUSA IIPOIECCOB
KHU3HeneATenbHOCTH. CaMOperyaanua CBOMCTEEHHA He
TOJBLKO OTAENBHOMY OPTAHU3MY, HO ¥ BCEM OMOJIOTHUECKHM
cucTeMaM — OT KJIeTKH 10 6uocdeps.

PurmuarocTs. CBOHCTBO pUTMUYHOCTH IPUCYIIE FKUBBIM
M HEeXXHBBIM TeJIaM NPHPOAbl. PUTMHUYHOCTE 3aBHCHT OT

11

Puc. 2. B sxuBom uaer oomen

BEIIECTB H NpeBpalleHue
9HepruH (BhIIeJIeHHEe IIy-
3BIPHKOB KHCJIOPOJA Y 310~
aeu B npouecce GOTOCHH-
Te3a)



Pue. 3. PHTMHYHOCTE: ce30HHbIC H3AMEHEHHA B JKHBOM IIpHpone

KOCMHMUYECKHAX U IJIAHETAPHBIX NPHYMH: BPAIleHHA 3eMJIH
BoKpyT CosHIla, CMEeHBI BpeMeH rofia, dassl JIyas! 1 Ap. Pe-
AKIOWUA KUBOM IPUPOALI Ha 9TH M3MEHEHUA IIPOABIAETCA B
OMOJIOTHYECKUX PHUTMAX — IIEPUOJUUECKUX UBMEHEHHAX
WHTEHCHBHOCTH M XapakTepa 0MOJOTHYeCKHX IIPOIEeCCOB
U ABJIEHHUM, 00eCIedYnBaOIIMX IIPUCIIOCODJIeHHEe KUBOI0O
K M3MEeHEeHHUAM OKPY:Kaimei cpeasl (puc. 3).

CamoBocunpousBeneaue. JT0 CBOMCTBO BajKHeiiIee U3
BCeX ocTanbHEIX. OTIMUUTEeIbHAA 0COOEHHOCTh MHUBOI0 —
MHOTOKPaTHOE CAMOBOCIIDOM3BeIeHHE KHUBBIX CTPYKTYD,
npuuyeM HHPOPMAIIUA 0 HUX COIEPIKHUTCA B 0cOOBIX opra-
Huyeckux mojeryaax — [ITHK (ne3okcuprboOHYKJIEMHOBOM
KHCJIOTEI).
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§ 1. OcrosHbie NPUHAKU HEUE020 — €20 OMAULUE OM HEHUE020

CaMOBOCIIDOM3BeleHNEe KUBOTO JIEKHUT B OCHOBE €ro
CIIOCOGHOCTH K pasMHOkeHHIo (puc. 4). $Kn3Hb 11000 KJeT-
KM MJIM OPraHU3Ma orpaHH4YeHa BO BpeMeHH, Ho Oiarogaps
PasMHOMKEHUIO KHBoe GeccMepTHO.

HacaeacTBeHHOCTs M M3MeHUYUMBOCTh. HaciencrseH-
HOCTE IIPOABJIAETCS B clioco0HOCTH OPraHu3MOB IIepeza-
BATH CBOHM IMPHUBHAKH H CBOHCTBA M3 OJHOI'0 MOKOJIEeHUA
B Apyroe. OHA HENmOCpe/ACTBEHHO CBA3AHA C MX PABMHOMKe-
HHAeM # 00yc/JIOBIeHA XMMHYECKUM CTPOEHHEM MOJIEeKYJI
IOHEK, cocTaBnd0UMX HaclAeACTBEHHYIO IporpaMMy opra-
HHU3Ma. V3MeHUHMBOCTE IIPOABJIAETCA B CIIOCOOHOCTH opra-
HH3MOB H3MEHATH CBOM IPHU3HAKH IIOJ BAUIHHEM pas-
JIUYHBIX npuuuH. HacaencTBeHHOCTE U M3MEHYHUBOCTH
obecrednBaIOT BO3MOYKHOCTE NPUCIOCODJIEHHA OPraHu3-
MOB K OKPY#KAIOIIUM YCI0OBHAM, YTO I103BOJIAET UM BRI~
BATHL M OCTABJATH IIOTOMCTBO.

Pocr u passutue. JuBnie Tesa IpUPOALI, KaK W HEMH-
BEIE, CIIOCOOHBI K POCTY 1 PA3BUTHI0. B Xx0/1e 00MeHa BelllecTB
¥ NpeBpallleHusi SHEePI'uU OTAeJIbHbIe KJIeTKH U TKaHH, Ie-
JIble OpraHbl M OPraHU3MBbI He TOJILKO PACcTyT, HO H Pa3BHBA-
I0TCS, 4 3HAUHUT — NePeXosAT B HOBOe KaueCTBeHHOe COCTOA"
Hue. MuauBnayaJbpHOe PA3BHTHE OPraHM3MOEB, B IpoIecce
KOTOPOTO peain3yeTcdA HX HaclleIcCTBeHHadA IporpaMma, Tec-
HO CBS3aHO ¢ UCTOPHUYECKHM PA3BUTHEM BCEH KHUBOM IIPH-
POABI — 9BOJIIOIHEH,

Hrak, :KuBble TeJa MPUPOLLI IPEACTABIAKT COD0H OT-
KPBITBIE CAMOPEryINPYIOIIHUeCs U CaMOBOCIIPOU3BOAAIITHECS
OHOJIOTHYeCKHE CHCTEMBI, IOCTPOeHHEIE U3 OeJIKOB U HyKJIe-
MHOBBIX KHCJIOT.

Puc. 4. JKuBoe cmocodHO
K CAaMOBOCIPOH3BEIeHHIO

8a, OMKPbLMbLE CUCTIEMbL, 00MEH BEULECME U NPeBPALLEHUE IHEPZUL, NPEPbL-

E/// Musvie mena npupodsl, NPUHAKU HUB0Z0, CXOOCMB0 XUMUHECK020 COCMA-
»

BUCTOCTMb, PA3OPAFUMOCTb, CAMOPLLYNAYUL, PUMMULHOCTMb, CAMOBOCTLPO-
ussedenue, HacledCcMBEeHHOCMb U USMEHYUE0CTNb, POCM U pa3Bumue.

® 1. Kakxue npusHaxu Wil c80iCmeEa Huevlx U HeXuebLx men npupodet dora-
3ui8am ux Hepaspuleuvle ceazu? 2. Yem xusoe omaULACMCA OM HEHCUBO-
20? 3. Kakue npu3HaKU UAU CE0UCMBA HUB0Z0 LeHAMm 6 0CHO8e Ucmopuiec-

K020 PA36UMUA HUBOLL NPUPodbl — IBOLIOYUUL
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T'nasa 1. IPHSHAKH H CTPYETYPHASA OPTAHH3AIIHA JKH3HH HA 3EMJIE

§ 2.

YPOBHH OPTAHU3AIINHA KU3HHA
U ITPOUCXO/ISNINE HA HUX ITPOIECCHI

BOAa

Puc. 5. MonekyaspHo-
reHeTHYeCcKHil ypOBeHb

Paccmompume pucynru 5—9. H3 kaxux wacmeil cocmo-
Am maxue duosozuiecKkue cucmemot, KAK KJaemka, opaa-
HuaM, coofuecmeo opzanu3mos? BenomHume, KaKue xu-
Muveckue coeQuHernUs 8X00AM 8 COCMAE 0PZAHUIMOB.

Oxpy:xamas HaC XUBaAA IPUPOIA IpeJCTaBIAeT coboil
01OJIOTHYECKHe CHCTEeMEI PDA3HBIX VPOBHEH OpraHM3aIlu{
H cloxHOCTH. ITo Hanrmgmio cnenudiuuecKuX CTPYKTYPHO-
(PYHKIMOHAIBHBIX IUHIT JKU3HH U IPOIECCOB, IIPOHCX O A-
IIUX ¢ HIMH, MOYXHO BBIJIEJINTh II1€CTh OCHOBHBIX YPOBHEIl
SKHBOH IIPHPOABI: MOJEKYIAPHO-TeHETHYECKHU A, OPraHOuI-
HO-KJIETOYHBIH, OpraHN3MeHHBIH, Oy IAHOHHO-BUI0BOI,
buoreonenoTHYecKuit 1 6mochepHsiii (puc. 5—10).

MonaexyngapHO-reHeTHdecKuii yposens. Jlobas 6uoo-
THYecKad CHCTeMa BCerjga COCTOUT M3 MOJEKYJ HYKJIeHHO-
BBIX KHCIIOT, 6eIKOB, MOJHCAXAPHAOB, JUIHIOB, a TAKMKe
Ipyrux coepuHeHHH. CTPYKTYPHO-QYHKIMOHANBHON equ-
HHIIeH 3TOT0 YPOBHSA OPraHM3alluY JKUSHH ABJIACTCH 26H —
Y4YacTOK MOJEKYJBI Te30KCHPUOOHYKJIEMHOBOM KHMCJIOTEL
(IHK), Hecymnii HacIeACTBEHHYIO UHGOPMAIIHIO O CTPYK-
Type ogHOoTO GenKa.

Ha monekynapHO-reHeTHYEeCKOM YPOBHE IIPOTEKAI0T BAYK-
HeHIIIHe IIPOIeCcChl JKU3HeIeATeIHOCTH — KOQUPOBaHue, Ie-

XJIOPOTJIACT

KJeTKH KOMXHIBI JHCTa

Puc. 6. OpranonHO-KJIETOYHbIH YPOBEHD
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§ 2. Vpoeru opzanu3ayuu Hu3HU U LPOUCXOIAWUE HA HUX LPOYecchl

pefaya ¥ peajusanuda HACJeJCTBEHHON MHMOpPMaIMH. Ha
ITOM jKe YPOBHE OPraHM3alliy JKU3HH OCYIIeCTBISETCH IPo-
mecc U3MeHeHHUA HACTIeACTBeHHON HH(MOPMAaI[HH.

OpraHouIHO-KJIETOYHbIH ypoBeHb. CTPYKTYPHO-(PYHK-
IMOHAJAbHOM eJHHUIIEI 9TOT0 YPOBHS OPraHU3aIluH KU3HA
CAYAEHUT KAemKka. V3 KIeTOK M MeXKJIeTOYHOI'0 BelllecTsa
COCTOST TKAHHU, 4 TKaHU 00pa3yloT Oprasbl ¥ CHCTEMEBI Opra-
HoB. OTenbHAS KIETKA COCTOMUT U3 0p2aHoudo6é — BHYTPH-
KJIEeTOUYHBIX CTPYKTYP, 00pa30BaHHBIX MOJEKYJIaMH opra-
HUYECKHX U HeOPraHM4YecKUX BelllecTsB.

Ha oprasou/{HO-KJI€TOYHOM YPOBHE IIPOTEKaloT BaXKHe-
[IMe OPOIeCCHl ¥KU3HeIeATeIBHOCTH: 00MeH BeLeCTE U IIpe-
BpallleHHe HEePriy B KJIETKe, ee POCT, PA3BUTHE U [eJIeHUe.
Crnemyer NOg4epPKHYTh, YTO KJIETKA, KOTOPas MOMKET BBICTY-
[IaTh U KAK IIEJOCTHBIM OPraHW3M, T. €. CAMOCTOATeIbHAA
¥ aBTOHOMHASA JKUBas CUCTEMA.

OprasuaMeHHblil ypoBeHb. CTPYKTYPHO-QYHKIIHOHATD-
Had eJUHUIA 3TOT0 YPOBHA OPraHWM3alMH KHU3HH — opza-
Huam. OH MosKeT OBITH OMHOKJIETOUYHBIM, MHOTOKJIETOYHEIM,
HWJIW IPeCTABIATE U3 ce0s KOJOHUIO.

Ha opraHmaMeHHOM YDPOBHE IIPOTEKAIOT IIPOIIECCHI U3~
HeJleATeJILHOCTH, 00ecIeunBaKINKe CYIIeCTBOBAHAE KaikK-
JI0# 0cO0M KaK CAMOCTOATEIBHOH ¥KUBOM CHCTeMBI — IHATa"
HUe, IbIXaHue, BhlJeJIeHHe, PA3MHOKeHHe, POCT, PA3BUTHE
u 1p. lleslocTHOCTE ATOH CHCTEMEI, T. €. OpraHu3Ma, IogIep-
JKUBAETCA B3AMMOCBA3HI0 00Pa3yIOIIMX ero YacTeil, BBIIIOJI-
HAIIIUX pas3jJuyHble QYHKIIHHA.

Puc. 7. Oprann3MeHHBIH YPOBEHD
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T'nasa 1. MPH3HAKH H CTPYKETYPHASA OPTAHH3ALTHA JKXH3HH HA 3EMJIE

Ha srom xe ypOBHe OpraHM3anUy KU3HU IPOUCXOLHUT
peanu3anys reHeTUYeCKOH IPOrpaMMBbl OPraHU3Ma 1 eTo ca-
MOBOCIIDOM3Be/ieHHe. BzaumoieiicTBE CO CPEI0H IPUBOLHT
K NOABJEHUI0 V¥ OPraHU3MOB H3MEeHUYNBOCTH. PasMHOxeHTe
OPraHM3MOB, OCYIIECTBISIONIeEC PASHBIME IyTAMHE, obec-
IeYMBaeT He TOJBKO CAMOBOCIPOU3BEIeHHUE KU3HN HA 3TOM
YPOBHE, HO H KOMOMHUDYeT NPUSHAKHU POAUTEIBCKHX 0CO-
Oeil, y4acCTBOBABIINX B PABMHOKEHHNH, B COOTBETCTBHH C 3a-
KOHAMH HaCJeJCTBEHHOCTH.

IHonynanuonHO-BHAOBOH ypoBeHb., CTPYKTYPHO-DYHK-
IIHOHAIBHON eJUHUIIEH 3TOr0 YPOBHA OPraHU3AIHH KU3HI
CIIY?KHUT 6ud OPraHU3Ma, IPeACTABIEHHBIN B IPUPOIE JKUBY-

Puc. 8. llonyIAnuoHEHO-BHI0BOH YPOBEHb

Puc. 9. BuoreoueHoTHYECKHIi YPOBEHB
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§ 2. YVpoenu opzanusayuu wusnu uw npoucxodaujie Ha HILX nPOYeccobl

5

Puc. 10. BnocdrepHEIi ypoBeHs

IIMMH Ha OTIpeieJIeHHOM TePPUTOPHHA 0CODAMHM, CBA3AHHBIMHA
POJCTBEHHBIMH CBASAMU — nonyrayusmu. B monynanuax
Ha OCHOBE HAaCJIe/ICTBEHHON U3MEHINBOCTH BEIXKHBAIOT HAU-
Oosree mpucmocobeHHBIE 0cO0M, 00JIagal0NIAe TOJIe3HEIMHA
IIpH OIpeeleHHBIX YCI0BUAX mpuanakamu. OT aTux oco-
Geil moCTeIeHHO B X0Ji¢ MCTOPHYECKOTO Pa3BUTHA Opra-
HHAYECKOro Mupa o0pa3ylTcsa HOBEIE BHBI OPraHM3MOB,
T. €. IPOMCXOJUT BUAooOpazosanue,

Buoreounenoruyeckuii yposens. [lonyIanuy pasHbix BU-
JIOB pacTeHHUIl, XKUBOTHEIX, TPHOOB M MHKDPOOPIraHH3MOB
BMeCTe C YCIOBHUSIMH HEXHBOH Cpelbl, HAIIPHMED CBETOM,
BJIATOM, BO3AYXOM, 00pasyior 6uozeouenos. B Hem mexay
"KHBBIMH OPTaHH3MAaMH U HEUBOH IIPUPOJOH YCTAHABIIN-
BAlOTCA pas3/MYHble B3aMMOCBA3H. B pe3ynbTaTe usMeHe-
HH, BEI3BAHHBIX JEATEJbHOCTHIO AUBLIX OPraHU3MOB HJIH
BAMSHWEM HEXKUBOMH IIPUPOILI, IOCTEIIEHHO OJHHK OHoreoIe-
HO3BI IIPpeBpamianTca B IPYTHe, T. €. IPOUCXOAAT UX Pa3BH-
THEe ¥ CMeHa.
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I'nasa 1. TIPH3HAKH H CTPYKTYPHAA OPTAHH3AIIHA dKH3HH HA 3EMJIE

BuocdepHsiii ypoBens. Bece 6HoOreoleHO3LI HAllIeH Ija-
HeTsl 00pasyror — Ouocgepy, T. e. 000JI0UKY 3eMJIH, Hace-
JIEHHYI0 W aKTHBHO IpeofpasyemMylo opranusmMamMu. B mei
IIPOUCXOAAT II00aANbHEIE OMOTeOXMMHYEeCKHe MUK (Kpy-
TOBOPOTHI BEIIIECTB M IIOTOKH 3HEPTHHM), a TaKKe H3MeHe-
HUs, CBA3AHHBIE C 3BOIIOIHEN KUBOW MPUPOABLI U BBI3BAH-
HEBIE [eATEJIbHOCTEIO YeJI0BeKa.

Takum 06pasoM, JKU3Hb Ha Halllell IJaHeTe IIPe/CcTaB-
JnsieT co0OM OTKPBITHIE JJIA BEIeCcTB, 3HePruu 1 uHopma-
UK caMOPeryJHpPYyIOIlHecs ¥ CaMOBOCIPOU3BOAAINHeCH
cHCTeMbl PA3JIUYHOI0 paHra (reH, KJIeTKa, OpTaHu3M, BU,
nonyiaAanusa, 6uoreomenos, 6mocdepa), od6veJNHEHHBIE
IPOMCXOAANIAMHE B HUX IIPOLECCAMH YKU3HEeNeATeJIbHOCTH
¥ pa3BUTHA.

Monexynapho-zeHemMu4eckuil, KAemouHbLil, 0PZAHUSMEHHbLIL, NONYAAYU-
OHHO-8UA0B01L, buozeoyeHOMUYeCKUl, OuoCcepHbLi YPOBHI O0P2AHU3AULUU

1. Ha ocHOB8aHUU 4e20 8 COBPeMEHHOL HAYKe CAONUNOCH npedcmasienue 00
YPOBHAX Op2aHusayuu xu3nu? 2. Ymo aensemca cmpyxmypHo-QyHKYuLo-
HAbHOL edunuyeil Kaxdozo yposna opzanusayuu wusnu? 3. Kaxue npo-
yeccol HeudnedeamenabHOCMU NPOUCX00am HA KaXJOM YposHe OP2aHu3ayuu

ITepewepmume 8 mempads u 3anoanume caedyowyo madiuyy.

OCHOBHbIE YPOBHU OPTAHU3ALUHU XKU3HU HA 3EMIJIE

YpoBeHb OpraHM3auuu CrpykTypHO-thyHKUHO- Mpoueccoi

HaNbHasA egHHHLA JKU3HeneAaTeNbHOCTH

MonekynsapHo-reHeTH4eCcKH1i

KnetouHblH

OpraHW3MeHHbIH

MonynayHOHHO-BHAOBOM

BHoreoueHOTHYECKHH

BuocdepHbii
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TJIABA 2

MOJIEK Y JISIPHO-
TEHETUYECKNII YPOBEHB
OPTAHUBAIINY KI3HNI




T'nasa 2. MOJEKYJIAPHO-TEHETHYECKEHH YPOBEHB OPTAHH3AIIHH JKH3HH

§ 3.
XHMHUYECKHI COCTAB KHBOTO.
BOJIA 1 MHUHEPAJIbHBIE BEIECTBA

Pacemompume pucynor 11. Kaxue xumuyieckue sjemeH-
muL pacnpocmpanenst 8 3emnoi kope? Ilpusedume npu-
MepblL 8euLecms, 06pa306aHHbLY PASAULHBLMU XUMUYLEC-
Kumu anemenmamu. Kaxumu ceolicmeamu obradaom
amu seujecmea? Kaxosvl ux gynryuu 6 opzanuzmax?

F{uBBIe Tera IPUPOILI COCTOAT U3 HEOPTaHUYECKHX 1 0D~
ragEmyecKuX BemlecTs. K mepBEIM OTHOCAT BOAY ¥ MUHEPAJIb-
Hble BemjecTBa. OCHOBHYIO Maccy OpraHMYeCKHUX BeINecTB
COCTABJIAIOT YeThIpe KJacca XUMHYECKHX COe/JMHeHUH —
JIUOHABL, YTJIeBOAbI, OeJIKH I HyKJIeMHOBbIE KHCIOTEI.

XuMHUYEeCKHH cocTaB xuBOro. Bce opraHM3Mbl UMEHOT
CXOMHBIII XUMHYECKHH cocTaB. B HUX BCTpeUaeTcA OKOJIO
60 sanemenTos nepuoguueckoit cucremsl [I.M. Menzesneesa.
OnHAaKo, eClIM CPABHUTH KOJIHUECTBEHHOE COJePIKaHne dTHX
5JIeMEHTOB B JKUMBOM M HEe}XHBOI HpHpOJe, TO OHO CYIIEeCcT-
BeHHO pasjnuaercs. B 3eMHON KOpe Ha JI0JII0 KHCJI0pOJa
¥ KpeMHUA npuxoautcsa 75% or o0iei Maccel 3J1eMeHTOB.
OCHOBY XKHBOTO COCTABJIAIOT YeThIPe 3JIEeMeHTa — KHCJIOPOJ,
yTIIepofi, BOLOPOA M a30T, Ha JOJI0 KOTOPHIX NPHXOAUTCA
oxoao 95% (pmc. 11).

B oprarmsmax Haubosiee pacnpocTparesbl 20 xuMuyec-
KHUX 2JIeMEHTOB, KOTOPEI€ HA3EIBAIOT d/.eMeHmamu—ouoze-

Ipyrue

K Na 0,5 % Ca
H ,, Mg o Ca P o N
1% 2% 2.4% 2,6&3,4% 1% 2,56% .

Puec. 11. PacnpocTpanenne sremMenTos: 1 — B 3eMHOIi Kope; 2 — B OPraHH3Max
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§ 3. Xumuueckuii cocmae scu6ozo. Boda u munepanvrvie 6eujecmsa

Hamu. K HUM OTHOCAT BOAOPOJ, KUCJIOPO, YIJIEPOI, a30T,
cepy, hochop, KaIbIHi, MATHNH, HATPHH, KAJIHH, XJOD,
skeneso. Ux cogeprxanue B pa3HBIX OpraHuaMax Kojedioerca
ot 2 1o 0,01% . » MHOTHe 3JIeMeHTEI BCTPEYAIOTCA B JKUBOMK
[IPUpPOJe B MUKPOKoIKuUecTBax. X HuM oTHOCAT #ox, drop,
6poMm, IIUHK, MeIb, MapraHel] ¥ MHOTHE ApPyrue. «

Bopa. CambiM pacnpocTpaHeHHBIM BellleCTBOM B JKMBEIX
Teaax OPHUPOIL! ABIAeTcd Boaa. Ee comep:ranue Kouebaer-
cs ot 60 mo 98% ot 0b1eit Macchl, 4TO 3aBHCUT OT THIIA KJIe-
TOK, TK@Heil W oprasuamos (puc. 12).

Buonornueckoe 3HaueHKe BOABI CBA3AaHO C €€ CBOMCTBAMHE:
NOJIAPHOCTEIO U CII0COOHOCTHIO MOJIEKYJI 00pa30BBIBATE BOJO-
POJIHbBIE CBA3H, DOJIBIIIUM OBEPXHOCTHHIM HATAMKEHHEM U BEI-
COKHMMH TeMIepaTypaMu ILIaBIeHnA U KuneHud (puc. 13, 1).

Hanmunem BogopoHbIX CBsI3eH 00BACHASTCH 1 TOT QaKT,
UTO IPH OOBIYHBIX YCIOBHAX BOJIA — JKHAKOCTh. Baaromapsa
BOJIOPOAHEIM CBA3AM IpH 3amMepsanuu okosio 0°C paccros-
HHe MeX Iy MOJIEKYJIAMU BOJIBI CJIETKa yBeJinunBaeTcA. B pe-
3yJABTATE IJIOTHOCTS JIB/IA YMEHBIIAETCH, 1 OH OKa3bIBaeTCs
Jlerde, 4eM JKHUAKaA Boxa. IIpeBpamasch B Jiel B KUBBIX
KJIeTKaX ¥ YBeJIHYUBAsCh B 00'beMe, BOJIa MOKET DA30PBATh
HX CTEHKH ¥ Pa3pylIUTh KIETKH.

C BOZOPOJHBIMHU CBA3AMHM CBA3aHO H BHICOKOE II0BEPXHO-
CTHOE HaTAMKeHHe BoAbl. Boga cmocobHa cIMnaTheA | ¢ APY-
I'MMH BellleCTBAMH, UYeéM O0BSICHAITCH ee KaluJJApPHBIe
cBoiicTBa (puc. 13, 2).

Bopa obiamaeT BBICOKOM TEIJIONPOBOAHOCTEIO. Biraroga-
P 3TOMY CBOMCTBY TEILTO GBICTPO W pABHOMEDPHO pacmpene-

Puc. 12, Boxa B KHBBIX
Tenax: 1 — Teno Mmemy3st
Ha 98% cocTOHT H3 BOJEI;
2 — B cyXHMX ceMeHaXx
dacoaun Bopsr 13—14%

Puc. 13. Boga y ee KanwJUIsipHBIE CBOMCTBA: 1 — BOXOPOXHBIE CBA3H MEJKIY MOJIEKYIAMH BOALI; 2 — BoIa

MeAIy JaCTHLAMH II0YBEI H €€ TPAHCIIOPT B pacTeHue
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I'nasa 2. MOJIEKYJIAPHO-TEHETHYECKEHH YPOBEHE OPTAHH3AITHH JKXH3HH

IseTcA o BceMy 00beMy BOJBI, HAXOOAIIEHCA B MKHUBBIX
KJIeTKaX, IpeJoTBpallasa Ieperpes B OTAEJbHBIX MECTax.
ITpu McniapeHWH BOJBI IIPOMCXOAUT CYIIECTBEHHOE OXJIAMK-
JleHue IMOBEPXHOCTH, C KOTOPOH OHA HCHIapseTcs. ¥ dacTHe
B TEPMOPETrYJSANHH OPTAaHHU3MOB — eIle ofHa OHMoJIornyec-
Kaa (QYHKIINA BOOHL.

Boma — yuuBepcanbHEBIH pacTBOpHUTeNb. PacTBOpPHMEIE
B BOJIe BEIIleCTBA HA3LIBAIOT 2udpopuibHbiMU (OT Tped. 2u-
dop — Boxa, Quaeo— nwbii0). HenmonsgpHble BemiecTsa,
HanpuMep GeH3WH, XKUDHI, MacJja, B BOJie HepacTBOPHMEI. Ta-
KHe BellecTBA Ha3bIBAIT 2udpo@obubLmu (0T rped. 2udop —
Bo/ia, (poboc — cTpax, 60A3HB).

Boga cny:xuT KaTaausaTopoM (YCKOPHUTEIeM) MHOTHX pe-
aKIW U cpefoi, rie IMPOTEKAIOT BCe XHMHUYECKHEe DeaKIIHnu
JKUBOro. BojHEIE PACTBODEI BEIeCTB 00PA3YIOT BHYTPEHHIOO
cpeny kaerku. » C BO#OMH cBA3aH B mypzop (OT Jar. mypze-
pe — OBITH HAOYXIIIUM, HATIOJIHEHHBIM) KJIeTKHU, T. €. Halps-
JKeHHOE COCTOAHHEe KJeTOUuHOH MeMOpaHBI, cO3aBaeMoe
JaBJIEHMEM BHYTPUKJIETOUHON KUAKOCTH, KoTopad Ha 70—
90% cocTonT 13 BOAEI. € Bee cBoiicTBa 1 6HoIOrHYecKue QyHK-
MM BOAEI MMEIOT BAYKHOE 3HAUCHUE IJIA KU3HHU Ha SeMIle.

MuHepaJabHBIE BellecTBa. JTH BEIIeCTBA B KJIETKAX IIPH-
CYTCTBYIOT B BH/[€ HOHOB HMJH TBEPIBIX HEPACTBOPUMEIX
coseit. OHE CO3JAIOT KHUCAVIO JUOO MIEJOYHYIO PeaKIINIo
cpejlbl B KJIETKaX, BXOJAAT B COCTAB HEKOTOPHIX CTPYKTYD

Puc. 14, MunepaJ/ibHbIe BemecTBA B }UBEIX Tenax: 1 — kapGonar u dhocdar Kaabuusa BXOTHT B COCTAB
KOCTelH 1 3y00B MO3BOHOYHEIX JKHBOTHBIX; 2 — PaKOBHHEI MOPCKHX IPOCTEHIINX PagHOJIAPHII HOCTpoe-
HBI M3 cyab(aTa CTPOHIHA
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§ 3. Xumuveckuil cocmas susozo. Boda u munepaivrvie 6eujecmaa

W BJIMAIOT HA IIPOTEKAHME B YKUBOM Pa3JIMUYHBIX IPOIECCOB.

Tak, nons! Kausnus (Ca?") B pacTeHuAX BXOIAT B COCTAB
060J09eK KJIeTOK, ¥ JKMBOTHEIX — B COCTAB KOCTEH 1 3y00B
(puc. 14), BIuAOT HA cBepThIBaHue KpoBu. Monbl kanusa (K7)
u HaTpuda (Na’) copeiicTBYIOT IIDOBEeeHUI0 HEPBHBIX WM-
NyJLCOB, AKTHBU3HPYIOT AeATEIbHOCTh (DEPMEHTOB, BIUA-
0T Ha poct pacrenuii. Morsr xmopa (Cl7) BxonaT B cocTas
eaynousoro coka. Mous maraus (Mg?') cogepsxarcs B MO-
nekyaax xjopobuniaa. Moa sBisercs KOMIOHEHTOM FOPMOHA
HIATOBU/AHOM 3Kejie3abl — THPOKcHHA. OH BIHAeT Ha oOMeH
BeIrecTs B opradusme. Mousl :xenesa (Fe®') BxojsaT B cocTan
remMorJioOMHa 1 Y4acTBYIOT B IIepeHoce KHucjaopoga. » Menn,
Maprasel, 60p y4acTBYIOT B IpolleccaX KPOBETBODeHHHA,
(orocuHTE38a, NOBBILIAIT YPOXKAWHOCTE U BIUAIOT Ha POC-
TOBBIE IIPOIIECCHI pacTeHuii. PTOP BXOAHUT B COCTAB DMAaJH
3y00B, IIPH €0 HEJOCTATKEe PA3BUBAeTCA Kapuec, a IIpyu u3-
OBITKE — (DIII00PO3 — pasMArdeHue KOCTHOH TKaHu. FoHBI
MoaubIeHa, Xpoma, K00anbra, MUHKA AKTHBU3UDPYIOT pabo-
Ty ()epMEeHTOB, BIHAIOT Ha 00MeH BemiecTB. [Ipm HexBaTKe
9THX 3JIEMEHTOB MOT'YT HapyIIaThCA IIPOIECCHl YKU3Hees-
TeJILHOCTH OPraHU3MOB. «

/// daemeHmvL—0Ou0zeHbl, 600a, 2udpounbHble U 2udpodiobHble 6eulecmeaa,
MUHEPALbHBLE CONU.

1. Karue anemenmbt omuocam k 6uozenam? 2. Yem onpedenaiomes YHUKALb-
Hble QuauKo-xumuieckue ceolicmea 800vl? Ilepeuuciume me us HuUX, KOmMo-
pble Haubonee 8axcHbL 014 OpzaHU3MO8. 3. Bee jcueoe 8 0CHOSHOM COCTMOUN U3
yzaepoda, a aHanoz yzaepoda — KpemHUlL, co0epicarniie Komopozo 6 3eMHOIL
xope 8 300 pas Goaviue, wem yeaepoda, 6cmpewaemes AUULb I O4EeHb HEMHOZUX
opzanuzmos. Obzsiacrnume amom aKm ¢ moiKy 3peHUA CMPOeHUA U CB0UCTE
amomo8 Imux 31eMeHInos.

Heopzanuueckue seujecmea suinoinaom buonozuveckue Qynryuu. Kaxue?
s omeema Ha 8onpoc nepeyepmume 6 mempads U 3anoaHume mabauyy.

HEOPrAHUYECKUE BELLECTBA XXMBOIO

HassaHus Beujecte Buonoruyeckue hyHKLHH
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TI'naea 2. MOJERKYJIAPHO-TEHETHYECKHH YPOBEHBb OPTAHH3AILIHH XH3HH

§ 4.

JJUITU/IbI. YI'JIEBO/IbI

Paccmompume pucyHox 15. Kaxumu ceoiicmeamu ob.aa-
dawm xeup, macno u caxap? Kaxoe 3nHavenue umem amu
eeulecmea 014 0p2aHU3MO67

B cocras KMBOro BXoaAT oprasnydeckue Bemlecrsa. OHu
pasIuuyalTCd M0 COCTAaBY, CBOMCTBAM M OHOJOTHYECKHM
(GYHKIMAM, HMEIOT MOJIEKYJISAPHYI0 Macey oT 30 10 HeCKOJIb-
KHX ThICAY efWHHAL. HHU3KOMONEKYIADHEIE OPTaHUYECKHE
BEIeCTBA COCTOAT U3 OLHOT0 CTPYKTYPHOTI'O 3BE€HA, TOTJAa KaK
BEICOKOMOJIEK VJISPHEIE COeIUHEHUA MOTYT COIePIKATE OT He-
CKOJIBKHX eUHHIL O THICAYN CTPYKTYPHBIX 3BeHbeB. Taxkue
BeIIeCTBA HA3LIBAKTCA NoaumMepamu (OT Tped. noiuMepec —
MHOTOYHCJIEHHBIH), & UX CTPYKTYPHBIE 3BeHbA — MOHOME-
pamu (ogHH).

Jumuasl. K oprasmyecKuM BelriecTBaM JIMITHAAM OTHOCSAT-
CH HUpbL, macaa, gocpoarunudvt, socku (puc. 15). B zapucu-
MOCTH OT THIIA KJIETOK COJep KaHWe JUIIHI0B Koyebiaercs ot
5% mo 90% , HarpuMep B KJIeTKaX *KUPOBOM TKaHHU. JINNIHBI
HEpPACTBOPHMEI B BOZie, T. €. ruapodobusl. Pochonunuaer,
B OTJIMYHE OT JKHPa X Macjia, UMEIOT B CBOEM COCTABE OCTATOK
dochopHOI KHMCIOTHI, KOTOPAasa XOPOIIo PAacCTBOPUMA B BOJE.
TToatomy dochomunune: 06/1aa10T JBOUCTBEHELIMH CBOHCT-
BaMH — TUAPOMMILHO-THAPOGOOHEIMHA.

OcHoBHAS QYHKIIUA JHUIHUIOB B JKUBOM — 3JHeEpzemuie-
ckas. Ilpu oxkucinennu 1 r:xupa Beigensiercs 38,9 x>k axep-
run. JHPE ¥ Macjia ABIAIOTCH 3ANACHLMU NUMAMelbHblLMU
seujecmaeamu B KJIETKaX pacTeHH (puc. 16) 1 :KUBOTHBIX, LC-

 Botowme supuue wucroru (BASK)  Butomme ssupmste sucnors: (BIKK)

Puc. 15. Junuasi: 1 — cxema cTpoeHHA MOJeKyJIbl (KUPa; 2— exeMa CTPOeHHA MOJeKyasl ocdoman-

nHIa
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§ 4. Tunudoi. Yznegoon

movYHUKOM 600b. B OpranuaMe, KoTopas obpasyeTcd IpH UX
pacuieniesuu. Ipyras, He MeHee BaKHAA QYHKIUSA JUIIN-
noB — cmpoumenvhas. Pocgosunudsl BXOAAT B COCTAB MEM-
OpaH KieToK. M3 BOCKA ITUesibl CTPOAT CBOM COTHI.

JIMOHUALI BRIIOJHSAIOT TAKMKe 3QWUMHY0 U mepmopezy-
aamopryo GyErmuo. ITogxoXHEEIN MKIPOBOH CI0H ¥ MHO-
IUX MJIEKOIIUTAIOUIUX IPeJOXPaHAeT UX OT Iepeoxjiamie-
HUS, IOBPEIKIEHHA BHYTPEHHUX OPT'aHOB IIPH MEXaHUYEeCKOM
BoameiicTBud (puc. 17). BockoBoil HasieT Ha TUCTEAX HEKOTO-
PBIX pacTeHuii, HaIIpEMep XBOMHOK €JIH U COCHBI, IIPEIIATCT-
ByeT U30BITOYHOMY HCIIADEHHIO, BO3JEHCTBHIO HU3KUX TeM-
nmepaTyp ¥ COJHEeYHBIX Jyueil. p Eme ogna Ba)kHaa (PyHK-
OUA TAOAAOB — pezyasmopHas. ['oOpMOH HaAIIOYeUHUKOB
(KOPTU30H) ¥ IOJOBBIE TOPMOHEI (TECTOCTEDOH M 3CTPALH-
0s1) — aunugel. HeKoTopele INOKUABI ABJIAIOTCA KOMIOHEH-
TamMu BUTaMHHOB D E. «

¥raesoasl. CaxapucTele HIHM caxapoIofo0HbIe BelllecT-
Ba — yaae800bL, uMeloT 001myio hopmyay C,(H20)y,. B kier-
KaxX JKHBOTHBIX COJepiKaHHe YIJIeBOILOB COCTaBJISAET
ot 1 10 3% (B KiIeTKax meyeHH KUBOTHBIX 710 5% ). B Kier-
Kax pacrenui HaxoauTcda o 90% yriaeBomoB, rje OHH CJIy-
SKAT OCHOBHBIM CTPOMTEIBHBIM MATEPUAJIOM U 3aIIaCHBIM ITH-
TaTeJLHEIM BelmecTBoM (puc. 18, 19).

Bce yriesonl pasfesigoT Ha MOHOCAXAPHUIbI U IIOJHCA-
xapugsl (puc. 20). K monocaxapudam orHOCAT, HAIpUMED,
27110K03Y M pubo3y. ITo OeclBeTHbIe KPHCTALIAYECKHE Be-
1IeCTBa, XOPOIIO PACTBOPHMEIE B BOJe, CJIaJKKe Ha BKYC.
Ionucaxapudsb. — BBICOKOMOJIEKYJIAPHbIE IIOJUMeDHI, MO-
HOMEpPE! KOTOPBIX HPeACTABIAIT c000i MOBTOPAIOILMECS
3BEHbS, Yallle BCEero MOJIEKYJI III0K03sl. K momucaxapugam
OTHOCSAT KPAXMaAJ, 2IUK0ZeH, yearlono3y. B orimyne ot Mo-
HOCAXAPUA0B, IIOJUCAXADHUALI HE UMEIOT CIagKOoro BKyca,
B BOJie PACTBOPSAIOTCS IJIOXO HJIH COBCEM HepPaCTBODHMEI.

B oprarmsme yriieBoJbl BBIIOJIHAIT B OCHOBHOM CIMpOU-
MeNbHYW0 ¥ dHepzemuyeckyo GYHKITAN. VI3 1esII0I0351 COCTO-
HUT 000JI09Ka pACTHUTEbHBIX KJIeToK. ITo ofmieit macce B jKH-
BOM IpHUpo/e 3eMJIN OHA 3aHUMAET IIePBOe MECTO CPeJiu opra-
HIYeCKHX coemuuenui. [Tomucaxapuy XUTHH BXOJHT B COCTAB
KOYKHBIX IIOKPOBOB WIEHHCTOHOTHX ¥ 000/I0YKH KJIETOK rpHGOB.

Kpaxmas 4 ITTHKOIeH — 3anacHbie NULMmamellbHble 8elle-
cmea kaemorx. Kpaxmaa cuHTe3upyeTcsa U 3amacaeTcs
B KJeTKaX PACTeHM, a TVINKOTeH — B KJIETKAX KUBOTHBIX,
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Puc. 16. Cemanakun moxco-
HeuHHKa 6oraTsl MacjioM

Puc. 17. Kut umeer Toa-
CTHIM MOAKOMHBIN CIOMH
JKHpaA

Puc. 18. I''mok030ii 6oraTsl
ATO/BI BUHOrPA/Ia

Puc. 19. Kpaxmanx zanaca-
eTcH B OpraHax pacTeHuii,
HanpHMep B KIyOHAX Kap-
Todrens



Pnaea 2. MOJEKYJIAPHO-TEHETHYECKHH YPOBEHE OPTAHH3AIIHH JKH3HH
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Puc. 20. ¥raepoasl: 1 — exema cTpoeHHA MOJEKYJbI FIOK03bl; 2 — CXeMa CTPOeHHS MOJIeKYJIb] LeJ-
JIIOJI03BI; 3 — CXeMa CTPOeHMT MOJIEKYJIbl KpaxmaJa

B YACTHOCTH B II€U€HU. ITH YIJIEBObI, HAPALY C I'IIOK0301,
BRIOJIHAIOT B OPraHu3Me TaKiKe U 9HepPreTHYecKy0 QyHK-
nuio. IIpu okuciaenun 1r yriaeBooB Beigeaderca 17,6 kllwx
aEepruu. KonmmyecTBo 06pas3oBaBIIeiica TEIJIOTHL B 9TOM
ciyuyae MeHblIle, YeM IIDH OKUCIeHHHU KUpoB, OJHAKO yTrie-
BOBI OBICTPEE PACIIEIIATCA ¥ YCBAHBAIOTCA OPTaHH3MOM,
uyeM KUpEl. Hanpumep, KIeTKH HePBHOH TKAHHU UCIIOJIbL3Y-
0T MII0KO03Y KAaK OCHOBHOM MCTOYHHK DHEPIHH.

Mowomepst, noiumepol, AUnUdbL, HUDLL, MACLA, pocorunudst, 60CKU, Y2-
Jaegodvt, MOHOCAXAPUObL, NOAUCAXAPUdbL, 2110K03a, PUO03A, KDAXMAL, 2]LU-
KO2€eH, Lealnjo3a.

1. Ymo marxoe noaumep u moHomep? Kaxue opzanuyecrkue 6eu,ecmaa #ueo-
20 omuocam k noaumepam? 2. ITowemy xsupvt odradaom 2udpopooHbimu
ceoitcmeamu? CpasHume ux pacmeopumocms ¢ gocpoaunudamu. 4em 00s-
acnaomea pasauvus? 3. B opzanusme mopiceil, mioneneil u dpyaux ceeep-
HbLX HUBOMHBLX HAKANAUBAEMCA MOACMbLI 0L nodkoxcHozo xupa. Ka-
Kue (PYHKYUU OH 8blNOJHAEM 8 Opzanusme amux *ueomuuix? 4. Kaxue
yeneeodv. omuocames Kk monocaxapudam u norucaxapudamn? Karxue
DYHKYLY OHU 8bINONIHAIOM 8 Op2aHu3mMax?

4

ITepewepmume ¢ mempade u 3anoanume madauyy. Buecume e nee ceedenusn
o aunudax u yzaesodax.

OPrAHUYECKHME BELLECTBA XWUBOIO

OpraHKyeckure HazBaHun Buonoruueckue
KOMMNOHEHTblI KNETKH BellecTe @yHKu"u
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§ 5. Beaxu

BEJIKH

1 H

H,N — C— COOH

Benomnume, wmo npoucxodum ¢ AULHbLM 0eaK0M NPU HA-
Zpesaruil.

OmanMu U3 Haubosee BaKHBIX OPTAHHUYECKHX KOMITOHEH-
TOB JKHBOTO ABIAITCA Oearxu. Bropoe ux HasBanwe — 7npo-
meunbL (OT Tped. npomoc — NepBHIH). Benku — moamMeps
¢ OOJIBIION MOJIEKYJISAPHONA MacCoi OT HECKOJBKHUX eCATKOB
JIO HECKOJIBKUX MUJIIMOHOB efuHMI, X MoHOMepaMu caysxaT
amuHnoxucaomst. » KonudecTBO aMUHOKHCIOT B MOJIEKYJIAX
PasHBIX DETKOB MOKET KoaebaTbed 0T 3—5 M0 HeCKONbKUX
TeIcAY. Hampumep, Mosexyiaa 6e/ika puboHYKIeaskl COCTO-
uT 13 124 aMMHOKHCIOT U UMEeT MOJIEKYJIAPHYIO MAaccy
12640, a monexy/ja reMoraI00MHA HMeeT B CBOEM COCTABe
574 aMHHOKWCJIOTEL ¥ MOJIEKYIAPHYIO Macey 64500, €

Cocrar u cTrpoenue GeaKoB. B Geikax mocTOSHHO BCTpe-
yaioresd 20 BuzoB aMuHOKUCIOT. OHE OTJINYAIOTCSA II0 CBOEMY
CTPOEHUI), HO UMEIOT O0IIHUe IPYIIbI, TOCPEACTBOM KOTO-
PBIX COBTUHAIOTCA B JuinHHBIE Tenu (puc. 21). Ilocnenosa-
TeJIbHOCTE M YHCJIO AMUHOKHUCIIOT JJIA KAy oro Oeka cTporo
UHAUBUAYaNbHBL. [loaToMy pazHooOpasue GeTKOB IIOTEHITH-
aJIbHO 0e3rpaHUYHO.

CBA3L MeIy aMHHOKHUCJIOTAMH HA3LIBAKT Nenmud-
HOU c843b10, a 00pasyIIyIOcd ek — noaunenmuiHoil
(puc. 22, 23).

Belxy HMeIOT CJI0KHOE CTPOEHHE H HeCKOJIBKO CTPYRTYD-
HBIX YDOBHEH, KOTOPHIE OIIPe/IeIA0T UX CBOMCTBA U BRITIO-
HAeMble QyHKOUKU. OcobBeHHOCTH CTPYKTYPHI, (DOPMEI,
CBOMCTB ¥ QDyHKIHUI OeJIKOBOM MOJIEKYJIBl 3aBUCAT, B IIeD-

Puc. 21. Crpoesne amuHOKNCI0T: 1 — 061masn hopmyia; 2 — exema
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T'nasa 2. MOJIEKYJIAPHO-TEHETHYECKHH YPOBEHb OPTAHH3AI[HH JKH3HH

Hy0
Puc. 22. O0pa3oBaHHe NeNTHIHOM CBA3M (cxema)

Puc. 23. CrpyxTypa 0eaKoBO# MOJIeKyJbl (IOAHIENTHIHAN 1elb)

BYIO 0O4Yepelb, OT IIOCIEJAOBATEIBHOCTH aMUHOKHUCIIOT
B IOJUIENTHAHOM memu. B kakaom Oelke aTy Iocaen0Ba-
TeJBLHOCTE OIpeJeJisgeT HacJaeJACTBeHHAd IporpaMMa opra-
Huama. [loaToMy OeTKM Kaskaoro OPraHu3Ma pasIindaiTes
ApYT OT Apyra.

Cgoiictea u pyHKIHH OenakoB. Benku, B oTIu4YHe OT
APYIHX OPTaHUYeCKUX BEIlleCcTB, Jerko paspymatorcd. OHn
CBOPAYMBAIOTCA IIPH JeMCTBUH CHIBHBIX KUCJIOT, IleJlovei,
coJied TAMKeIbIX MeTaJJIOB, HallpMep CBUHIIA H DTYTH, BBI-
COKMX TeMIIepaTyp M PagHOaKTHBHOIO M3JIy4UeHHA. ITOT
mporecce HassiBaeTcsa denamypayueil (oT 1aT. de — yTpara,
moTeps, ¥ HAmypa — IPHPOJHEIE CBOHCTBA).

Cpenu opraiuyecKux BemiecTs HelIKU 3aHIMAIOT IIepBoe
MecTo 0 pasHoo0pasuio BeIMOJHAEeMBIX (pyrKImi. Camasa
BayKHAA M3 HUX — (pepmenmamusnasn. Pepmenmut (0T 1art.
hepmenmym — 3aKBackKa) — 2TO OHOJOrHYecKHe KaTalH-
3aTOPHI, T. €. YCKOPUTEIH XUMUYECKUX PeaKIIHil B 3KIBOM.
Caenyromas BaXXHAA QYHKIUA OeTKOB — CMpPOUMeibHAL.
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§ 5. Bearu

Her HU 0HOM CTPYKTYPHI XKUBOTO, KOTOPLIE HE COTEPIKATIA
051 B cBOeM cocraBe ODenka. OHu BXomaT B cocTas MeMOpaH
KJIETOK, KJIETOYHOTO IIeHTpa, AApa ¥ pudocoM. BesKu BeI-
TOJTHAIOT U 9HeP2emu4eckyio PYHKYU0, XOTA OHA § HUX He
CTOJNb BaskHadA, KaK y YriaeBoAoB U aununos. [Ipu okucie-
HuH 1 r Genka Beigengercd 17,6 x[:x sgeprun. IIpuMepHO
CTOJIBKO e DHEPI'UH BhIJeNAeTCA IpU OKucaeHnn 1 r yrie-
BozoB. OnHAKO DEIKH CAYIKAT ITOCIeIHUM 3HEPreTHUECKUM
pes3epBOM, T. €. UCIIOJAb3YIOTCSA JIMIIb IOCJIe IIOJTHOTO PACX0-
JIOBAHM A 3aIIaCOB YIJIEBOJOB U JHOHAOB. B HEKOTOPHIX
cayuaax 0eJIKW BBITTONHAT QYHKIHIO 3ANACH020 NUMA-
mMeaAbHOoz0 8eU,eCmed, HATPUMED, JKeJITOUHbIE DeTKH KypH-
HOTO AiIa U KaserwH MOJIOKA.

HeuzamenvHas QYHKIHA CBA3aHA ¢ COKPATHUTEIBHBEIMU
OenKkaM¥, KOTOPbIE BXOJAT B COCTAB MBIIIIEYHBIX BOJOKOH,
PEeCHHUYEK, KI'YTHKOB, & 3HAYUT — O00ECIeYHBAIOT ABHXKe-
HYe OpraHu3Ma 1 KJ1eToK. TpaHcmopTHbIe OeJIKH CBA3LIBAIOT
¥ II€PEHOCAT BEIleCcTBA B OAHON KJIETKe M BO BCEM OPTaHMU3-
me. Hanpumep, reMor100MH SpHUTPOIHUTOR TPAHCIIOPTHPYET
KHCJIOPOJ M YIJIEKHUCJIBIH Tas.

Benku BeimonuaoT u 3awumuyio gpynryuio. Oau obpa-
3YIOT aHTHTeJAa, 3alIUIAI0NIne OPraHuaMm ot BoJiesHe-
TBOPHEIX OaKTepPHUi 1 BUPYCOB. PezyiamopHbie DeIKH — aTO
TOPMOHEI, PeT'yIHpyIOIIie o0MeH BelecTs B opraauame. Ha-
IIpUMep, BBIAENAeMBIH IMOAMeNTyI0THOH Kejle30il TOPMOH
HHCYJIHUH PeTyJHPYeT YIVIEBOJAHLIA 00MEeH B OprasusMe.

/// Bearu, npomeunst, nenmudvt, aMUHOKUCLOMbL, NENMUOHAA CB8A3b, NOAUNEN-
mudnas yenv, deHamypayus, epmernmat.

1. Kaxue seuiecmea asasiomcesa moHomepamu 6earxos? 2. ITpu oxuciernuu 6e-
K06 U Y2.11€60006 bldessemcs 00UHAK0680€e KOAuYecmao snepzuu. ITovemy op-
2QHU3M UCNOSb3Yem BeNKU, KaAK UCTOYHUK IHEP2UL MOAbKO 8 NOCALIHION
ouepedv?

- . Hmewomca mpu euda amunoxucaom — A, B, C. Cocmasvme HecKoIbKO 8a-

ﬁ PUAHMO8 NOLUNENMUIHBLY Yeneill, NOCMPOEHHbLY U3 NAMU AMUHOKUCION.
Bydym au marxue 6eaxu odaradamsv odunaxosvimu ceoitcmeanu? Omeem
noscHume.

Brecume ceedenus o 6enrxax 8 mabiuuy «Opzanuyeckue 8eULEeCmMEa HUs0z0».
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Tnaea 2. MOJIEKYIAPHO-TEHETHYECKHIH YPOBEHE OPI'AHH3AIIAHA JKH3HH

§ 6.

HYKJIEUHOBBIE KEMCJIOTHI. AT®

HYKJIEMHOBEIE
KHCJIOTHI

—» ITHK
L_» PHK

nHbOPMAIHOHHEIE <—

TPaHCIOPTHEIE —

pubocoMaNbHbBIE  <—

Benomrume, umo maxoe MOHOMeED U noaumep. Kaxue
gewecman ABLAIMCA MOHOMepany Oenos? Yem Benku
KaK NOIUMEDbL OMAULAIOMCA O KPAXMALGE

HyxaenHOBBIE KUCIOTH 3aHUMAIOT 0co60e MeCTO Cpenu
OpraHuYecKuX BelnecTB KieTKU., OHU BIepBhIe OBLIN BhIfie-
JIEHBI M3 sfep KJIETOK, 38 UTO ¥ IOJYYHIHA CBOE HASBAHHE
(or nat. HyxAeyc — AOpO). BriocnencTRNY HYKJIEWHOBEIE K-
CJIOTEI ORI OOHADPYIKEHEI B IUTOIIIA3ME M B HEKOTODHIX APY-
THX OPraHOULAX KIeTKH. Ho mepBOHAUATIBHOES HABBAHUE 34
HUMHW COXPAHUIOCE,

HyxnennoBbIe KHCIOTH, KAK W OIKH, ABIAIOTCS ITOJIH-
MepaM¥, HO HX MOHOMEDHI HYyK./Aeomudsl UMenT Gonee
CJI0XKHOE CTpoeHHe. UWcsio HYKJIEOTHAOB B MU MOMKEeT
nocturats 30000. HyxmenHOBBIE KMCIOTHE — HAU00JIee BhI-
COKOMOJIEKYJIAPHEIE OPTAHNUECKYE BEIECTBA KJIETKH,

B xneTrax BCTpPEUYAOTCA IBA THIIA HYKJIEWHOBEIX KUCIOT!
dezorxcupubonyrneurosas kucaoma (JHE) n puboryxneu-
Hosas kucaroma (PHE), Orm pasnnuanTcd HyKJIeOTHIHBIM
COCTABOM, CTPOCHMEM IIOJUHYKJICOTHAHON IENH, MOJIIeKY-
JIAPHOYM Maccoil M BRIMOAHAEMBIMH (DYHKIHUAMH.

Cocras u crpoenne [IHK. B cocras HyKIJICOTHIOB MOJIe-
ryne! [THE BxopaT ochopHas KUCIOTA, YIIIEBO AE30KCH-
pubosa (¢ uem cBasano Haspanue [[HK) u asorucreie ocHO-
BaHug — adexuH (A), munun (T), eyarun (I'), yumosurn (1)
(puc. 24, 25).

OTH OCHOBAHWA IIOTAPHO COOTBETCTBYIOT APYT APYTY IO
crpoenuio (A =T, I' = II) 1 MOTYT JIETKO COeAUHATLCHA TIPH
TIOMOIIY BOLOPOAHEIX CBARel, TaKye mapHLIe OCHOBAHNSA Ha-
BLIBAIOT KOMNACMEHMAPHLLMU (OT JAT. KOMNAEMEHMYM —
LOTIONIHeHLE),

Anrnuiickue yuensie [mxeiimc Yorcon u @percnc Kpux
B 1953 r. yeranosuny, uro moneryna IHE cocTonT U3 1By X
CITUPAJIBLHO 3aKPYyUYeHHBIX merneil, OcToB enu o0pasoBaH oc-
TarkamMu hocdOPHON KHUCIOTH 1 Ne30KCHPHUO03EI, & A30TH-
CTBIE OCHOBAHUS HAIIPABJIEHE] BHYTDE crinpaay (puc. 26, 27).
IIBe menu coeUHANTCA APYT ¢ APYToM Grarofapsa BOAODO-
HEIM CBASAM MEMXIY KOMIIJIEMeHTADHBIMY OCHOBAHUAMH,

B xknerrax monexynwm OHK maxoparcs B axape. Onu
06pAasyIOT HUTH XPOMATHHA, & Teper AeleHHeM KIeTKH

g0 ===



§ 6. Hyxneunoguie kucanomsl, ATD

OcTaTox
docdoproit OcHopaHME
KHCJIOTEI Z

Yraesog

Yr Yp b
D Yo

CHUPAJIUBYIOTCHA, COBIUHAIOTCA ¢ feJIKkaM# 1 IpeBpaIiaimoT-
cA B XxpoMocomel. Kpome Toro, cnemuduueckmne THK mme-
IOTCH B METOXOHIPHAX U XJIOPOILIACTAX.

JHK B KJIeTKHe OTBEUAIOT 3a XpaHeHHe M Iepenady Ha-
CIeACTBeHHON MH(popManuu. B Heil 3aKkogupoBaHa MHAMOP-
Manusa 0 CTPYKTYPe Becex BelKOB opraHmaMa. HYmeao moJe-
kyn [JTHK cay»uT reHeTHYECKHM IPH3HAKOM OTIEJILHOTO
BHIA OPTAHU3MA, & HYKJIEOTHUIHAA IIOCIeI0BATEILHOCTE CIIe-
nudUIHa I KakI0T0 HHAUBHA.

Crpoenne u Buasr PHK. B cocras monexyiasr PHE Bxo-
1At (hochopHAa KHCIOTA, yriIeBo — pubo3sa (0TCioma Ha3Ba-
HUe puOOHYKJENHOBAasA KUCJIOTA), A30TUCThIE OCHOBAHMS:
adenumn (A), ypayuan (¥V), eyarnun (T), yumosuw (I1). Bmecro
THMHHA 3[eCh BCTPEUAETCS YPAIIII, KOTOPBIH KOMILIeMeH-
TapeH ageHuHy (A = V). Monexkynm PHK, B orimune ot
OHK, cocTosaT 13 0JHOM MOJTHHYKICOTHIHOI enu (puc. 25),
KOTOpad MOYKET MMeTh IPAMEIE H CIHpPAaJIbHEIEe YUaCTKH, 06-
Pa30BBLIBATE ¢ IIOMOIbIO BOJOPOAHEIX CBA3EH METIH MEXITY
KOMILJIEMEHTAPHLIMY OCHOBAHHAMHU. MoJeKyIApHAA Macca
PHK sHaunTensHo HiKe, yem JTHE.

B ruerrkax moneryasl PHE HaxogAaTca B AApe, MHATO-
mwiasMe, XJOPOILIACTaAX, METOXOHAPHUAX B pubocomax. Pasz-
nuuaioT Tpu Buja PHE, KoTopele UMEIOT pasHbie MOJIEKYJLAD-
HYIO Maccy, (hopMy MOJIEKYJI 1 BEIIIOJHAIOT PA3HbIE (DYHKITAHA.

Hugopmayuonnvie PHE (uPHK) nepenocaT nadpopmMa-
OHI0 0 CTPYKTYype Genra or JHK K MecTy ero cMHTe3a Ha
pubocomax. Hampas morerynra nPHK comepiuT moanymo
HHQOPMANHNI, HeOOXOMHMYIO IJIA CHHTE3a OJHOM MOJEKY-
ol Genka. M3 Becex Bunos PHK camele kpynueie nPHE.

Puc. 24. Crpoenne u BUABI HYKJISOTHIOB

OfHO HYKIeOTHIHOE
3BEHO

i N
i N

Puec. 25. HonuaykaeoTu-
Has Helnb

Puc. 26. Cxema MOJIEKYIBI
JHK



I'nasa 2. MOJIEKYJIAPHO-TEHETHYECKHH YPOBEHE OPTAHH3AIIHH JKH3HH

Puc. 27. [IBoitnas cimpans moaexyasl [JHK (o6bemMEan Mogenn)

Apnenus

Tpancnopmuete PHE (tTPHK) — camble KOPOTKHME MoOJIe-
Kyabl. UX cTPpYKTypa HamoMuHAaeT no opme KieBeDHBIH
Jguct (puc. 62). OHU TPaHCTIOPTHUPYIOT AMUHOKHCJIOTHL K Mec-
Ty cHHTe3a OeJka Ha pubOCOMBI.

Putocomanwvuvie PHE (pPHK) cocraBasior 6osnee 80%
Bceil maccel PHE B KiaeTke u BMecTe ¢ DeIKaMH BXOIAT
B cocTaB pubocom.

AT®. Kpome IOJHHYKIEOTHAHBLIX Iellell B KJIeTKe HaXo-
[ISITCS MOHOHYKJICOTHIBLI, HMEIOII[ e TOT 3Ke COCTAaB ¥ CTpOeHNe,
YTO M HYKJeoTH kI, BXxoasamniie B coctas JIHK n PHE. Haub6o-
Jlee BaXKHEIM U3 HUX siBisgercsi AT® — adenosunmpugocpam.

Moneryna AT® coctouT u3 pubo3bl, alecHUHA B TPEX 0C-
TaTKOB (hochOPHOI KMCIOTHI, MEK/IY KOTOPLIMH MMEIOTCH IBe
BBICOKOSHEpreTHuecKue cBsasu (puc. 28). » JHeprua KayK10il

JHeprusa
Maxposprudeckas

CBA3b

AID+Dy

—E- DO

AT® \’ZX

Puc. 28. Crpoenue moaeryasi agenosuarpudocdara (ATD) n ee poas B npeBpameHuH JHEPTHU
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§ 6. Hyxneunogwie kucromvi. ATD

n3 sux cocrasager 30,6 kIl /Mouns. IToaToMy ee U HA3LIBAIOT
MAKpPO3P2Uieckoil B OTJIMYME OT IIPOCTOM CBA3H, DHEPTHUA KO-
TOpPOH cocTaBageT okoso 13 kIx,/Monb. IIpu oTIenIeHuy OT
moaeryasl ATD ogHOro HIK ABYX 0CTATKOB (hochopHOH
KHCJIOTBI 00pasyeTcsa cooTBeTcTBeHHO MoJiekyia AJID (ageno-
suagudocdart) uau AMD (agenosumamonodocdar). Ilpu arom
BBLIEJIAETCA 9HEPTUH B J1BA C HOJIOBUHOM pasa 6oJiblile, 4eM IpH
paCIIeIIEHNH APYTUX OPTraHNYeCKHX BeIleCTB. «

AT®D sBnsgercs KIIOYEBLIM BEIIECTBOM OOMEHHBIX IIPO-
IeCCOB B KJIETKE H YHUBEPCAJIbHBIM HCTOYHMKOM SHEPTHH.
Cunres mostekya AT® OpouCXOQUT B MUTOXOHIPUAX, XJIO-
poILIacTax. JHEePrus 3alacaeTcda B pe3yJbTATe PeaKIHii
OKHCJIEHUH OPraHUYeCKHX BEIIecTB M AKKYMYJIAIHH COJI-
HeYHOH sHepruu. KieTKa MCHOJB3YeT 9Ty 3aMACEHHYIO
SHEPI'HIO BO BCeX IIPoIleccax KU3HEeNeATeIbHOCTH.

%

»

Hyx.aeunosble xucaomet, dezokcupubonykaeurnosan kucroma ([JHK ), pubo-
Hykaeunosas kucaoma ( PHE ), nyxaeomud, azomucmble 0CHOBAHUA, A0eHUH
(A), eyarun (I'), yumosun (L ), mumun (T ), ypayua (¥ ), komniemenmap-
HOCMb, uH@opmayuontvie PHE, mpancnopmuwvie PHE, pubocomanvhvie PHE,
adenosurnmpugocpam (ATD ), » makpospzuieckas césaso 4.

1. Ymo agnsaemca MOHOMEPOM HYKICUHOBbLX Kuciom? H3 KaKux KOMNOHEH-
moa on cocmoum? 2. 9em HYKJAEUHOB8bLE KUCAO0MbL, KAK NOJUMEDLL, OMAUYLAIOM-
e om Gearos? 3. Ymo maroe komniemenmaprocmv? Hazosume komniemen-
mapnbwte ocrosanus. Kaxue ceasu obpasyiomes mexcdy numnu? 4. Karxymwo poaw
8 HCUBLLX Menax npupodsl uzpaiom moaexyivt PHK? 5. @ynkyun ATD & xaem-
Ke uHo020a CPasHUBAIOM ¢ AKKYMYJAAMOPOM uiw bamapeilioil. ObsacHume
CMBLCI MAK020 CPABHEHUSL.

1. Barxonyume mabauyy «Opzanuieckue seuiecmaa #usozo». Buecume e nee
ceedenus o JHK, PHK u AT®.
2. Cpasrnume menxncdy coboii JHK u PHE u sanonnume 6 mempadsax mabiuyy.

HYKNEMHOBBIE KUCNOTbI

Bugbi Cocras u cTpoeHue MecToHaxoxpeHuHe DyHKUMUM

2*Tepemou. 9 ki - 33



T'nasa 2. MOJEKYJIAPHO-TEHETHYECKHH YPOBEHDb OPTAHH3AIIHH JKH3HH

§ 7.

HACJIEACTBEHHASA HH®OPMAIIUA
U TEHETUYECKHU KO,

Bcnomnume, Kakoe cmpoerue umerom Geaxu. Om vezo
3asucam cmpykmypa, opma u ceéolicmsa 6e1K080L MO-
aexyawl? ITovemy Genku Kand0z0 OpzaHU3MA OMAULA-
romes dpye om dpyza?

Taxme IpU3HAKHK JKABOTO, KAK CAMOBOCHPOHM3BEIEHHUE,
HACJeACTBEHHOCTh U M3MEeHUYHUBOCTD IIPOABIAETCH yiKe Ha
MOJIEKYIAPHO-TeHeTHYecKoM ypoBHe. OHUM CBA3aHBI C OIpe-
JleJIeHHBIMHI OPraHHYeCKHMH BellleCTBAMH U C HaCJIe/[CTBeH-
HOH (reHeTHYeCKOH) IporpaMmMoii OpraHusMa.

JTHK u rensl. K mavany 50-x rr. XX B. y4eHble IIPEATIO-
JIOKHJIN, YTO OCHOBHAA PYHKIINA NeHOB 3aKJII0YAETCH B OII-
peieleHH CTPYKTYPhI 0eJIKOB, B IEPBYIO ouepear — OeJ-
KoB-(pepMeHTOB. MHOrOYHCIeHHBIE HCCAEJOBAHUA TTOKA-
3aJIM, UTO B OCHOBHOM IIPEBPAIIleHI A BellleCTB B }KUBBIX CHC-
TeMax IIPOMCXOAAT MOoJ KOHTpoJeM (depMeHTOB. IloaTomy
y4YeHbIMH OLLJIO BBIABUHYTO IPEAI0JIOKeHHEe, KOTODOe MO~
HO cOpMYyIHpOBATh TAK: «OJUH r'eH — OJHMH OesoK-dep-
MeHT» . JINIIb OTKPBITHE ABOWHOM crinpann MmoseKyisl JTHE
TI03BOJIMJIO BEIACHUTH 00IIIIIe IPUHITUIILI IIpollecca Iepesaun
reHeTHYECKOM MH(pOPMAIIUH B }KHBOM.

HocuTeaaMu HacJIe[CTBeHHON HH(QOPMAIIAHX CIIYHKAT MO-
gexyasl JTHK. B Hux xpasuTca HHOOPMAIHA O CTPOCHHH,
cBoiicTBaX, PYHKOUAX OEJKOB KaXI0H KJIeTKU U OpraHu3-
Ma B mesoM. Yuacrox moneryasl [JHKE, comepxamui na-
(dopManuio o0 CTPYKTYPe OZHON MOJeKy/bl OelKa-pepmMen-
Ta, Ha3BaJIM 2eHOM (OT Tped. 2eHOC — POJ, IPOUCXOMKICHHE).
OH ¥ ABIAETCS HACJECTBEHHBIM (haKkTOPOM JI0O0T0 JKHUBO-
I'0 TeJIa MPUPOAHL.

Tenernueckuii kKoxa. B Genxax Berpevatorea 20 aMHHOKHC-
JIOT, TIOCJIEeAOBATEIBHOCTh KOTOPBIX U OIIpe/lesIgeT CTPYKTYPY
# cBOiicTRa GenkoB. MHEGOpMAania 0 CTPYKTYPe 0esIKa JOJKHA
GBITH 3AITHCAHA B BU/E HYKJISOTHIHOM IT0CIeI0BaTeILHOCTH Ha
IHK. IIpasuia nepeBofia IoCIe10BaTeIbHOCTH HYKJIeOTH/I0B
B HYKJIEHHOBOM KHCJIOTe B AMUHOKHCJIOTHYIO ITOCJIeI0BATEb-
HOCTE 6eJIKa HAa3LIBAIOT 2eHemuyeckum Kodom (ot dpaH. Kod —
cOOPHUK YCIOBHBIX COKPAIEeHHBIX 0003HaUeHNI 1 Ha3BaHUIi).
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§ 7. Hacnedcmeennaa uHPOPpMAyUA U 2eHemueckull xod

A A W
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| Mmoglh
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/

AMHHOKHCIOTEI B Geaxe

Puc. 29. IIpasuio nepeposa nocjaenoBaTeIbHOCTH HyKiIeoTHaos B JTHE
B IIOCJIEI0OBATEIbHOCTh aMHHOKHCIIOT B Gelke

Omn 6bw1 pactndposas B 60-x rr. XX B. B pe3yiibTare paia sKe-
TIePpAMEHTOB ¥ MaTeMaTUYeCKHUX PacueTos.

Mousexyna [IHK cocTouT us HaGopa 4eThIpeX HYKJIeO0TH-
noB(A, T, T, I1). Ecin ka0 aMHHOKHCJIOTE COOTBETCTBO-
BaJ OBl OLUH HYKJIEOTH]J, TO 3aKOAMPOBATE MOMKHO OBLIO
OBI TONBKO 4 aMUHOKUCIOTHI. EcJii IpeAnoIoKuTE, UTO Of-
Ha aMHHOKHCJIOTA KOOUPYETCA cOUueTaHMeM M3 JABYX HYK-
JIEOTHJO0B, TO B 3TOM CJIy4Yae MOKHO 3aKOJHPOBATh TOJIBKO
4% = 16 aMUHOKHCJIOT. YUeHbIe PEeATIoIOMKUIN, YTO OJHA
AMUHOKMCJIOTA JOJIKHA KOOHPOBATECA TPEMA HYKJIEOTH 1A~
Mu, T. e. 4° = 64. Taxkoro uyucia KoMOmHAIUH GoJslee ueM
JocTaTOYHO A41d KogupoBaHuda 20 aMmuHOKKCIOT (pHc. 29).
Kpome Toro, ogHO# aMHHOKHCIOTE MOKET COOTBETCTBOBATE
He 0JHO, & HECKOJbKO TAKHUX COUYETaAHUI.

lemernueckuii kox obnagaer psagom ceoiicTs (puc. 30).

Kox mpunaemen — Ka)I0i aMHHOKHCJIOTE COOTBETCT-
BYeT coueTaHMe U3 3-X HYKJeOTHI0B. Becero rakmx couera-
HUH — mpunnemos (kodonos ) — 64. U3 aux 61 tpumier
CMBICJIOBO#, T. €. COOTBETCTBYIOT 20 aMHHOKHCJIOTAM,
a 3 — GeccMBICJI@HHBIE CMON-KOGOHbL, KOTOPBIE HE COOTBET-
CTBYIOT aMHHOKHCJI0TaAM. UMK 3aoNHAIOTCA TPOMEMRYTKH
MEXKAY I'eHaMH.

Kon odnosnaven — wasawiil Tpumier (KOLOH) COOTBET-
CTBYET TOJLKO OJHOH aMHHOKHCJIOTE.

9 =————1 85

.

MU (ram)
OJHO3HAYHOCTH KOjJa

AJAlA] Al
N

(=]

dhernnanasuH (pen)
BBIPOK/IEHHOCTD
(130BITOYHOCTE) KOZA

AJAJATAa]
-

(heHUTANAHNE — BAJHUH
HeNpepsIBHOCTE H Hele-
PEKpLIBAEMOCTE

Puc. 30. Hexoropsle cBoii-
CTBA reHeTHUYECKOTO KOZa
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Koz eviposcden (M30bITOUEH) — MMEIOTCA AMUHOKHUCIOTHI,
KOTOpbIe KOJUPYIOTCs 6ojiee YeM OJHHM TDPHUILIETOM (KOZO-
HOM). Yale aMUHOKHCIOTE UMEIOT 2—3 TPHUILIeTa (KOL0HA).

Kox yHusepcanien — Bce OpraHu3Mbl HMEIOT OlHHAKOBBIH
reHeTHUECKHH KO/, T. €. OJIHH ! Te 3Ke AMHHOKHCJIOTH] ¥ Pas-
HBIX OPTaHW3MOB KOJQHUPYIOTCA OMHHAKOBBEIMH TPHILIETaMH
(xomomamm).

Koxm Henpepviéen — BHYTDH TeHa MeXAy TPHILIETaAMH
(komoHAMM) HET IIPOMEKYTKOB.

Kon Henepexpvieaem — KOHEUHBIN HYKJIEOTHI OZHOI'O
TpUILIeTa (KOJ0HA) He MOKET CIYKHUTEL Ha4aJlOM APyroro.

Ha onpenenernsom yuactie moJekyasl JJHE ¢ momomsio
reHeTHYeCKOro Koja samudpoBaHa aMIHOKHCIOTHAS II0CIe-
0BaTeILHOCTE MOJIEKYBI ogHOro Oenka. Taxk Kak cHHTe3
fesxa IPOUCXOAUT B IUTOILIa3Me, a mosekynsl JIHK raxo-
IATCA B AJpe, TO HeoOX0AMMa CTPYKTYPA, KOTOPas KOIUpPO-
BaJia 6v! mociaenoBaTenbHOCTs HyKIeotuaoB Ha [IHK u me-
peHOcHIa OBl €€ K MecTy cuHTeda Oenka. TakuM mocpenHu-
KoM cay:xuT napopmanuonnas PHE.

Kpome nepeHocYHKa HEQOPMAIH He0OX0JUMBI BEII[eCT-
Ba, KOTOphIe 0fecmeuynBasy OBl JOCTABKY COOTBETCTBYIOIINX
AMHMHOKHCJIOT K MECTY CHHTEe3a M OIpeJedld UX MecTa
B TOJNUIIENTHAHON menu. TaKMMH BelleCTBAMH ABIAKTCA
rpaacnoprasie PHK. Orn He TONBKO 06ecIeYnBAIOT JOCTAB"
KY aMHHOKMCJIOT K MECTy CHHTe3a, HO i X KOJAHpOBaHUe.
CunTes GesKa OpoTeKaeT HA pudocoMax, AJd COOPKU KO-
TOPBIX HEOOXOAMM ellle OJWH BUJ HYKJIEWHOBEIX KHCJIOT —
pubocomannsusie PHK. CnegosarensHo, A/A Deanusanun
HacJIeJICTBEHHOM WH(OPMAIIMA B XHBOM Ha MOJIEKYJIAPHO-
reHeTHYecKOM ypoBHe HeobxoauMbl Monekyasl [IHK u Bee
sunsl PHEK.

Ten, zenemuueckuil kod, mpunaem (Ko00oH ), cmon-KodoHbt.

[©

1. ITouemy umenno ¢ 6eLKaAMU NEPBOHAYANLHO C8A3bLEALUCH HACLeICMEeH-
nute ceoiicmea opzanusma? 2. Kax 3axoduposana cmpyrxmypa Geaxa 8 mo-
nexyae JJHE? 3. Ymo makoe zen? 4. Ymo npedcmas.nsem co6oi zeHemuyec-
kuil k00?2 Oxapaxmepusyiime Kadxdoe u3 ezo ceoiicms. 5. Kaxywo gynryuio
BBLNLOJAHAM CMON-KOJOHbL?
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§ 8. Mampuunbie peakyul Kax 0CHOBA Nepedaiu U Peaiusayull zeHemuLecKot... _—

§ 8.

MATPHYHBIE PEAKITUH KAK OCHOBA
IIEPEJAYHU U PEAJINSAIIUHA
TEHETHYECKOU HH®OPMAIIUHA B ;KHBOM

Bcenomnume, xarxoe cmpoernue umeem morexyaa [JHE.
Kawue ¢pynrxyuu evinoanaem [JHK 6 wnemie? B uem
CYWHOCMb NPUHYUNA KOMNAeMeHmapHocmu?

T'eneTnuyeckasn MH(OPMALHA Pealnu3yeTcs B JKUBOM Ha
MOJIEKYJIAPHO-TeHeTHYeCKoM ypoBHe npu cuHTese [JTHEK
u PHEK, a Ha xkieTrounoM — npu 6uocuHTe3e Oenka. Brino
ycTaHoBJIeHO, uTo ABe nenu [JHK cnocofHEI pacKpyYHnBaTh-
cfl U CIHYMXUTE Mampuyeil (OT naT. Mampukc — OCHOBA,
HavaJlo) IJIA CHHTEe3a BceX HYKJIEeHWHOBBIX KHcJO0T. Ha Hel
cuHTesupyiorcsa Bece Buasl PHK, KoTophie 3aTeM y4acTBYIOT
B OmocuHTe3e 6enka. Kpome Toro, mepej gejieHneM KJIETKH
kaxjada monexkyna [JTHK yaBamBaercs, T. e. CHHTE3HPYeT
cebe mo00HY0. B KayK10# U3 9THX peaKIuil mH(pOpPMAIHd,
3aKJIIOUeHHAA B IOCIEJ0BATEJILHOCTH HYKJEOTHIOB OXHOMH
mosaexyasl [JTHK, ucnonbp3yercsa A8 CHHTe3a APYroM HYK-
JeoTuHON mocaenoBarenbHocTr Mosekya [THKE uiu PHE.
Bee aTH mponecchl OMOCHMHTE3a HOCAT Ha3BaHHe PeaKIIHi
MAMPULHO20 CUHMESA.

Camoyneoenue [IHK. ITepenaua nacnencTBeHHON HHGDOD-
Malliy Ha MOJIEKYJIAPHOM YPOBHE IIPOMCXOIUT B IIpollecce
cuHTe3a mosexkya [JHEK. Marpuneii 11a cuaresa Hopoit [JTHK
cayxRuT ucxonuas monexyna JJTHK, koTopas camoyasausa-
ercd. ITponece camoyasoerusa mosnexkyasl [JHK — pedynau-
Kayusa (ot nar. pedynaukayuo — yasoenune). OHa obecrie-
YHBAaeT TOYHOE KONMPOBaHUe MeHeTHYEeCKOoH HH(pOopMaIliu.

B ocaoBe peakniuu yapoerus [JHK gexuT IpHHITAI KOM-
mneMmenTapHocT. Kaskgas nens mogaekyasl JJHE cogepxut
ITOCJIEIOBATEILHOCTH HYKJIEOTHI0B, B TOUHOCTH KOMILIEMEH-
TApPHYIO IOCIeL0BATEILHOCTH HYKJIEOTHAOB HA APYTOH Iie-
nu. ITenu oxuoit monexkyasl JHK, paswefuHAOTCA U Kax-
Ias U3 HUX CJHYKHUT MATPHIEH I CHHTe3a COOTBETCTBYIO-
et Hepocramoimeil menu. [[Be HoBele Mosmekyasl [JHE
COMEPIKAT OTHY HOBYIO ¥ OLHY HCXOTHYIO MATEDUHCK VIO IETlb
ITHE. Taxum o6pasom, obe nouepuue moaexyasl JJHK moa-
HOCTBIO IIOX00KH Ha HCXOoHYI0 MaTepuHcKyio [THE (puc. 31).

= 87



I'raéa 2. MOJIEEYJIAPHO-TEHETHYECKHH YPOBEHD OPTAHH3ALIHH #H3HH

Crapas Hosas
ens nens

Hogasa Crapas
Ienb (3163

Puc. 31. Camoyasoenue (penyrumkanusa) moaexyiast JHE
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§ 8. Mampuunvie peakyuu kKak 0CHO8A nepedaiu U PeAru3ayu 2eHemuieckol... ——

Konnuecreo JTHK obosHauaercs JaTHHCKOH OYKBOI C.
Ilepen pegyniukamneir OHO paBHO 2¢, a IIOocJe — B /IBa pasa
foabime, T. e. 4c.

Konuposarue [IHK npoucxoauT ¢ BEICOKOH TOYHOCTEIO.
B cpennem Ha KaKAbli MHIIHADA KOMILIEMEHTAPHBIX map
HYKJIEOTH/IOB, 00pPa3yIOIIHNXCs B X0/ie PeAYILIUKAIIHH, IIPH-
XOMUTCS OJHA OIIHOKA. ITH OITHOKH YCTPAHAIOTCA 0COOBIMHU
0eIKaMHu, DACIIO3HAIOIIAMH U YIAJSIONIMMHE HelIpaBUJILHEIE
HyKJIeoTuabl. TOYHOCTE KONMPOBaHMA obeclieduBaeT Ipa-
BHJILHOCTH MepeJauyy HacJeACTBeHHOM nabopManuu. B pe-
3yJbTaTe 9TOTO IIpollecca He TOJNbKO CHHTe3UpyeTca HOBasA
monerysa [IHK, HO u nepenaeTca reHeTHu4eckas uubopma-
A O CTPYKTYpe 0eJKOB, KoTopas B Hell zanoxxkena. Croii-
KOCTBh I'eHa M BO3MOYKHOCTBH €ro BOCIIpOHM3BeJeHHUs obec-
[IeYUBAIOT HEIIPEPBIBHOCT JKU3HH U Ilepe/jady HacJIeICTBeH-
HOM WH(pOPMAIIUA U3 IOKOJIEHUA B IIOKOJIEHUE,

Buocunres PHEK. Ilpomecc 6mocuaTeza PHK nmeer
paxn ocobennocreit. Monexkynsr PHK 3HauuTeIbHO KOpOUYe
U ABJIAKTCA KonuAMH Hebosbmoro yuactka JJHK — rena.
CaepnosaTtenbHo, B cuaTese PHK yuacTByeT TOIBKO 4acTh
mosekyabl [JTHK. Marpunei aisa cHHTe3a CIYMHUT TOJIBKO
onua u3 neneit [JTHK (puc. 32).

Ha ompegeieHHOM y4acTKe — reHe JBOIHAS CIIUPAJIb MO~
nexkysel JTHK packpyuuBaerca. Ha oxHoil U3 meneii o IpHH-

IHUNY KOMILIEMEHTAPHOCTH BBICTPAHBAIOTCS HYKJICOTHHABI.
CrnenpanbHbIl 6e/10K-(hepMeHT COeIUHAET HYKJIEOTHIEI Me-

W Anennn B8 T'yasun 1 — depmenrt
B Tumun IluTosuH 2 — THK
W Vpauun 8 — cunresupyemaa nPHE

Puc. 32. Cunres undopmauunonsoit PHK
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I'nasa 2. MOJEKEYJIAPHO-TEHETHYECKHH YPOBEHB OPTAHH3ALIHH JH3HH

Iy coboii. B pesynbrare cuaresupyerca PHK-komnus. ITo-
cJie OKOHUaHuA peaknuy mosiekyna PHE ocBoGoxjaercs ot
ucxonuoi [JHK-MaTpuIikl, KOTOpPas 3aTeM BOCCTAHABJINBA-
€T CBOIO IBOHHYIO ciupansk. CHHTe3 3aBepIIeH.

B sasucumocTH ot yuactka [JJHK aHanoruuyso CHHTE3H-
pyiorcsa Bce Buasl PHK — pubocomanbsHasn, TpaHCcIoOpTHAaS,
uHpopmanuoHHasa. MTak, peaamusanusa HACIEACTBEHHOH
uHbpOpPMAIINY HA MOJIEKYIAPHO-IeHeTHYeCKOM YPOBHE IIPO-
HexoauT B mporecce cuaTesa mosekys PHE. Tanee Ha Kite-
TOUYHOM YPOBHE 3Ta MH(popManusa peajinadyercda npu O0mo-
cuHTe3e 0eJKa, KOTOPHIH TaKKe OTHOCHTCSA K MATPUYHBIM
PeaKIusaM.

%%

Mampuya, mampuinste peaxyuu, canoyosoenue (pedynauxauus) JHE,
ouocunmes PHRE.

1. Kaxue pearxyuu Hasvisaiomes mampuunoinu? 2. Kawoil npunyun aexcum
8 0cHOoGe peaKkyuil mampuyrnozo cunmesa? 3. O6sacnume npoyecce camoydeoe-
Hua JHE? 4. Kax npoucxodum 6uocunmes un@opmayuonnoit PHK? Yem
OH omauyaemcs om camoydsoenus [JHE?

4

1. Onpedenume nyrxaeomudst emopoii yenu /IHK, ecau nepsas uenv umeem
caedyiowyio nocrnedosamenvrhocms Hyraeomudos: LI TTAAITAITIII'TTI]AT-
TIIIITAA. 2. Cocmasbme (hpazmenm cuHme3upoéannoii morexyavt uPHE,
ecau o0na u3 yeneii JJHK umeem caedynowyo HyKieomudnyw nociedosa-
meavHocmu: AATIJI[I'TI[ITAIITTA.

Moanerxyaaprnas 6uonozus — cpagHuumeibHo M0100aa 6UoA0ZUYLeCKas HAY KA.
Ona usyuaem nposas.ieHue HUSHU HA CAMOM 3eMeHMapHOM YyposHe. Hosvim
Memodom amoil HayKu Asaiemca mexHonozua pexkombunanmubix JJHE. On
nosgoasem videsimpv KAKOU-AUO0 2eH, U3MEHAMb €20 U 6HO8b 6800UMb
8 KYAbmusupyemole Kiemiiu, 20e Imon Hoebvlil 2eH HAYUHAem PYHKYUOHU-
posams. Ha ocHoge amozo memoda 603HUKI0 HOB0€ HANPABAECHUE 6 OUOJLO-
2UU — 2eHHAA UHICEHePUS, ¢ NOMOULbI0 Komopoil ydaiocs pacuiugposams
CJONHCHBLE MEXAHUIMbL Pe2YLAYUL 2€HO8 Y 3YKapuom, noiyiums benxu, yia-
cmeyuue 6 Kiemoinoi pezyaayuu. Ilpumernenue amoit mexnorozuu om-
Kpbl8aem wWupoKue nepcnexmugst 014 macuimabrozo npouseodemea n06o-
20 OeaKa, c030aAHUA HOBBLX JleKapcmeenHblx npenapamos. Kpome mozo, no-
ABUNLACH BO3MONCHOCML ONpedesumb LOKALUIAYUI0 OMAENbHLLY 2€H08
8 XpoMOcoMe U BblABUMY 2eHblL, 00.1adaouiue podcmeeHHbiMU QYHKYUAMU.
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§ 9. Hacnedcmeennocms U U3MEHYUEOCTE KA MOLEKYNAPHO-2eHEeMUYECKOM YPO6HE... —

§ 9.

HACJEACTBEHHOCTDb U USMEHYHUBOCTDb
HA MOJERYJIAPHO-TEHETHYECKOM
YPOBHE OPTAHH3AIIHH JKU3HHU

Puc. 33. IlepBooTKpBIBA-
Teas myrauui I'yro e
Dpus (1848—1935)

BcnomHume, wmo makxoe HacaiedcmeeHHOCMmb U U3-
MEHYUBOCMb KAK NPUHAKU HU6020. C KAKUMU MONEKY-
Aamu céasana nepedaia Hacaedcmeennoil ungopmayuu?

ITocrosreTBo crpykTypel JIHK ¥ TouHOCTH KOIMpPOBaHUA
MOJIEKYJIBI B IIPOLIECCe CAMOY/ABO€HHs 00eCIeunBaoT HEU3-
MEHHOCTE 0eJIKOB. TO 0O3HAYAET U HEM3MEHHOCTh IPHU3HAKOB
Y TOro MJjid MHOro opraHusMa B cTabUIBHBIX YCJIOBHAX Cpe-
ne1. OMHAKO MOJIEKYJIaM HYKJIEMHOBEIX KHCJIOT, HAPDALY ¢ Ha-
CJIeZICTBEHHOCTRIO ¥ JIOCTATOUYHOM CTAOMIBHOCTEIO, IIPHUCYIIA
H UBMEeHYHBOCTSb.

H3meHenns HacJeNCTBEHHOro Mmartepuajaa. MHorzma
B mponecce camoyasoerns [JIHK Bce ke BOBHHKAIOT «0muo-
KH». ITO IPUBOAXAT K 00PA30BAHUIO WHOI'O II0 KAYECTBY I'eHa,
H CJIeIOBATE/JIbHO, HHOH CTPYKTYPHI Oe/IKa, KOTOpas B HEM
3aKogupoBaHa. B KoHEeYHOM HTOTre 3TO BEI3LIBAET pa3BHUTHE
APYTroro MpU3HaKa y OPraHu3Ma.

KaugecTBeHHBIE nepec’rpoffn{n OTJeJIBHBIX I'eHOB UJIN XPO-
MOCOM, CBA3AHHBIE C UBMEHEHHAMH B CTPYKTYDE MOJIEKYJIBI
IOHEK, sassiBaror mymayusamu. Ilorarne mymayus (ot aar.
Mymayuo — U3MeHeHHne) OBLIO BBEJEeHO B HAYKY I'OJLIAHT-
cxkuM yuensiM ['. [le @pusom B Havane XX B. (puc. 33).

«Omubxu» B camoyasoenuu [JHK MoryT ObITE pa3/IMyHEBL-
MH: HATIDEMeED, Ao0aBJIeHNE HIU BRITIafeHIe OJHOTO WJIH He-
CKOJIbKUX HYKJEOTHAOB, 3aMeHa OJHHX HYKJEOTHJIOB Ha
IpyTHe, IIOBTOP HYKJIEGOTHAOB.

PaccMoTpuM HpOSABJIEeHNE M3MEHUYHBOCTH HA IIPOCTOM
npumepe. M3BecTHO, YTO FeHeTHYEeCKHH Ko TpuILIeTeH. g
HATJIAJHOCTU NPEACTABHM, YTO OYKBEI M3 HaIIeTo ajxdaBH-
Ta — 3TO HYKJEOTHIBI, 8 KaXKJJ0e CJIOBO M3 TpeX OYKB — aT0
OooHa aMHHOKHCJIO0TA. COE,ZIHHHH TpEXGyKBEHHHE CJIOBaA, MBI
IOJYYHM IpeajoxeHue — 6e.nox. Hanpnmep, BO3bMEM HC-
X0JHOe npegnoxenne (0emox) — dvin 6via cep. B aTom npen-
JIOJKeHHUH TPH CJIOBA, 3HAYHUT B HAIIIEM CJy4ae TPH aMHHO-
KHCJIOTHI. 3anuiieM ero 6e3 IpornycKoB MeX Ay CI0BAMU —
ObLmObLacep. 3HAA, 9TO KAMXKI0e CI0BO COCTOUT U3 TPeX GYKB,



I'nasa 2. MOJIEKYJIAPHO-TEHETHYECKHH YPOBEHb OPTAHH3AIIHH JKH3HH

MBI MOXKeM, TeM He MeHee, IIpouyuTarh ero. Temeps npejcra-
BHM, YTO OJWH HYKJIEOTH] 3aMeHHJICSA HA IPYTroi, 3aMeHHM
B IePBOM CJIoBe OYKBY &L Ha OyKBy 0. Temeps mosyuaercs
npejioxenue — domobuLacep. 3HaA TPeXOYKBEHHBIH KO, MBI
OIIATH €0 MOXKEeM IPOYHuTaTh: dom ObLa cep. Ilpeniosxenue
OIIATH MMEeT CMBICJI, HO yixe apyroi. Ilpomusomia samena
OZHOTO cJIOBA HA fipyroe. IlonydaeTca onaTs OeJI0OK, HO yixe
IPYTOro KayecTBa.

Teneps paccMOTpUM APYTO# BADHAHT — BhINAJEHIE OLHO-
IO HyKJIeoTH/1a. ¥Y6epeM GYKBY M B MCXOMHOM IIPEIJIOKEHUH.
¥ Hac nosryuuTes coueranue dvlObLicep. 3HAA TPeXOyKBeHHBIN
KOZ, monpofyeM IpoyecTb IpeajioxKeHune: dull vlic ep. [Ipen-
Joxenue GeccMbIcieEHO. IloTepss HYKIEOTHIA CYIECTBEHHO
MeHsSIeT BCIO CTPYKTYpY reHa. IIpoMcXomuT cMelleHHe
TpuIIeTos Ipu cuHTe3e PHK, u Temeps 6o Boobmie TepaeT-
cs Bech 0eJIOK, IN00 OH CTAHOBUTCA COBEPIIEHHO MHEIM,

IIposiBIeHNe PABIMYHBIX CBOMCTB YV OPraHU3MOB OLHOTO
BHJA — pe3yabTaT MyTalluW, U3MEHYHWBOCTH reos. Ha-
IIpEMEpD, Pa3Hasd OKPAacKa IIBETKOB Y PO3hI, (JIOKCA, TIONE-
nmaHa, GopMa ¥ OKpacKa ILIOAOB y A0J0HB, ThIKBBI, TPYIIN
(puc. 34, 1). BEenuuii 06,14K, POCT, PA3IMYHAS OKPACKA U
AJHMHA IIePCTH Y cobaK pasIHMYHBIX IOPOJ — TOKE Pe3yJib-
TaThl BHE3AIIHO BOSHHKIIMX MYTAOHIl, KOTODPHIE 3aKpenu-
JIUCH B IIOTOMCTBE U epeJajuch II0 HACJIeICTRY,

B HEKOTOPBIX CIIy4YaAx MyTalHH IPUBOAAT K HAPYIIIEHHIO
[IPaBUJIBHOTO PA3BHTHA TOT'O HMJIM MHOTO NPH3HAKA Y opra-

Puc. 34. Myrauun y opranusmos: 1 — okpacka u (hopMa IBETKOB y TIOAbNaHa; 2 — GecxaopodHiis-

HEIE JHCTHA Y IIIOMIA
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Puc. 35. 'enHas MyTanusa — CePIOBHIHO-KJIETOYHAN aAHeMHA: 1 — HOPMAJIbHEIE IPHTPOLMTEL;
2 —myTaHTHBIE 9PHTPOIHTHI

auaMma. Hampumep, v 4ej0BeKa pesyabTaThl NTeHHBIX MyTa-
IHil — MHOT'HME HAacJieACTBeHHEBIe 3afoJieBaHusA: CePIIOBH/-
HO-KJIETOUHAA AHEMHHA, JAJbTOHUZM, reMopuInd, anbou-
HH3M. B 4acTHOCTH, IPHA CEPIOBHIHO-KJIETOYHOI aHeMHH
[IPOMCXOAUT 3aMeHa OJHOI0 HyKJIeOTHia B reHe OeJIKa reMo-
ri00MHAa, B pe3yJabTaTe uero B OesIKe 3aMeHAeTCs BCero oHa
aMHHOKHCJIOTA. JTO, Kasaliock Obl, HUYTOKHOE H3MEeHeHHe
IPHUBOAUT K M3MEHEHHIO BHEIIHEr0 00JIUKa 3PUTPOLUTOB,
KOTOPBIE IPpHOGPETAIOT CEPIOBUAHYIO (DOPMY H YiKe He CIIO-
coOHEBI CBA3BIBATH KHCJIOPOL B HJOCTATOUYHOM KOJIAYECTBE
(puc. 35). HesroBeK cTpajaeT OT HeAOCTATKA KHCIOPOAA, YTO
NPHBOJUT IIOCTEIIEHHO K TMbe/I OpraHuaMa.

Myranuu xapakrepusl aad moaerysn JJTHK Bcex opranms-
MoB. M3yuyenne H3MEHUHBOCTH Y PACTEHHH 1 ¥KHUBOTHBIX I10-
Kas3aJio, 4TO KaK Y OJIM3KOPOACTBEHHBIX, TAK ¥ Y OPraHU3MOB
OTHAJIeHHBIX CHCTEMATHYECKHUX IPYIIH, HAOII04a0TCA OAHHA-
KOBBIe MyTanui. Hanpumep, mossireHne 6ecXI0POQHILIbHBIX
pacrenuti (puc. 34, 2), T. e. HacJeACTBeHHBIH AJILOMHU3M, OT-
MeyaeTcs B CAMBIX PasHOOOpasHBIX ceMeMCcTBaX: 3JIaKOBBIX,
CJIOKHOIIBETHBIX, 0000BBIX, PO3OIIBETHRIX U JP.

IIpuunnaa MyTauuii 1 ux 3HadYenne. Kaxxaaa orgensHas
MYTAIHS, CBA3AHHAA ¢ UdMeHeHHeM cTpyKTyphl [THK, nmme-
eT KaKkyw-1ubo npuunray. OgEaxo B 60JBIIMHCTEE CIYIAEB
3TH IPHUYMHLI Heu3BecTHHI. MccaenoBannsa yueHBIX IOKa3a-
JIH, YTO HEKOTOPEIE YCIOBHA CPeabl MOT'YT IIOBBICHTE YACTO-
Ty MyTanuii. Bomepseie Takue croiicTsa ObLIN 00HADYKEeHb]
Y PEHTTeHOBCKHX Jydeil. ¥ oGJIyYeHHBIX HMH pPacTeHHH
4 XKHBOTHBEIX B 150 pas wame HaOIOZAIKHCH PA3JIUYHBIE
myTanuu. [103Ke BBIACHUIOCH, YTO TAKUM jKe JeliCTBHEM
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obsafaorT o-, B- u y-1y4uu, o6pasyromuecs IpK pagHOaK THB-
HOM pacraje, a TaKkiKe yabTpaduoaerosele ayuu. Bos-
HUKAaIIue IIPHU 3TOM MYyTAalWuu padHooOpasHbl. Myranuu
MOTYT BbISBIBATh TAKHE XMMHUYECKHE BeIeCTBa, KAK HIIPHT,
(bopmanbaerusl, KOJXHIIHH, HEKOTOPhIE NUILeBble KOHCep-
BaHTHI. PaKTOPEI CPEe/ibl, BHIBHLIBAIOLAE PA3IAIHEIE MyTa-
LM, Ha3BIBAIOT MYMazeHaMU.

Buonornueckoe 3HaueHHe MPOABIEHHA CBOMCTB JKMBO-
ro Ha MOJIEKYJIAPHO-TeHeTHYeCKOM ypoBHe. MoeKyib!
0e/KOB M HYKJIEMHOBBIX KUCJIOT — « KHPIHYHUKOB» JKHUBOTO,
006/1aal0T YHUKAJILHEIMU CBOMCTBAMM, CYIIECTBEHHO OT-
JIMYAOIUMHECA 0T MOJEKYJ ¢ MaJIOM MOJIEKYJIAPHON Mac-
coii. Kasknas u3 TakMX MOJEKYJ B CBOEH CTPYKType HeceT
VHUKAJIbHYI0 HH(pOPMAKUIo, He0OX0AUMYIO 1A GYHKIIHO-
HHPOBaHUA KUBOTO JIIOG0r0 YPOBHA OPraHM3aIHy.

HyxnenHosble KMCIOTH MIPeICTABIAIOT COBOM MOJIEKY~
JIAPHO-T€HETHYECKYIO IPOrpaMMy KJeTKH. Pemynamkanmus
IHK obecneunBaeT npeeMCTBEHHOCTh M BOCIIPOMBBEIEHHE
su3HH. IlocrosacTBO cTpyKTypel JHK 1 TouHOCTE KOmm-
POBAHHUSA MOJIEKYJIbl O3HAYAET HEM3MEHHOCTE HACJIeACTREeH-
HOM MH(MOPMAIUK B OTHOCHTENBHO CTAGMIBHEIX YCIOBHAX.
Opnako, KpoMe ABJIeHHS HACIEACTBEHHOCTH HA MOJIEKYJIAD-
HOM YPOEBHE NPOABIAETCA ¥ H3MEHUYHBOCTE. JTO CBOHCTBO
JIE3KHUT B OCHOBE PA3HOO0DA3HA MKHUBOTO.

Hs.ueuuusocmb, Mymayuu, 2eHHble Mymayuu, mymazeHsl.

BN

1. [laiume onpedenerue usmernvusocmu. 2. C MOICKYLAMU KAKUX 8eULeCME
C6A3AHA USMEHLUBOCTb HA MONCKYNAPHO-2EHEMUYECKOM YPOBHE 0P2AHU3A-
yuu scusnu? 3. 9mo maroe mymayuu? 4. ITowemy Mymayuu Ha MOLEKYLAD-
HO-2eHeMuU1ecKom yposre nasviéaomen zennvimu? Ilpusedume npumepo.
2eHHbLX mymayuil. 5. B kaxom cayuae zen 8 JIHK 6ydem Gonee ecezo uzme-
HeH: npu evinadenuu uau 3amere 00Ho20 HyKaeomuda? K xarxum nocaed-
cmeuam amo moxcem npusecmu? 6. Karue paxmoput 8vi3vieaom mymayuu?
Kak ux naswvisarom? 7. Kaxoeo 3navenue mymayuii a8 #ueozo?

B nyrxaeomudrnoil nocaedosamenvrhocmu 0dHol yenu JTHK npousousno ewi-
nadenue 0dnozo nyxaieomuda (evidesen supuoim wpupmon ). ITpednono-
Hume, K KAKUM NOCLeICMBUAM MONCEM NPUBECMU MAKOe A8JeHue.

HTTAAAIIITTTIJATTI[IITAA
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I'nasa 3. OPTAHOHTHO-KEJIETOYHbBIH YPOBEHb OPTAHH3AILIHH JKH3HH

§ 10.
HCTOPHS W METO/IbI U3YYEHHSA KJETKH.
KJIETOYHAS TEOPHSA

Benomnume us pazdenos 6 u 7 kaaccos, kozda navaiuce
nepevie uccaied08AHUS PACTIUMENbHBLX U HUBOMHbLY
kaemox. Kaxue npubopul ucnoasayromea daa U3YHeHUuA
KJemoYH020 CMPOeHUS OPZAHU3MOE?

BoabmuHCTBO OpraEusmMoB 3eMIH UMEIT KIETOYHOe
cTpoeHne. Kaemrxa — 910 CTPyKTYDPHO-DYHKIMOHATbLHAS
€MHULIA )KHBOT0, CII0CO0HAsA K CAMOBOCIIPDOM3BEIeHUIO, I
KOTOPO# XapaKTepHBI BCe TPU3HAKH JKHUBOTO.

Hcropus OTKPBITHSA KIETOYHOTO CTPOCHHUS OpPraHMU3MOB.
OTKpBITHE KIETKH IPOH3OIILIO B cepeauHe XVII 8. Toraa
AHTIHUHCKUI eCTEeCTBOMCIBITATEID PobGepr I'yx (1635—
1703) ¢ moMouIbI0 MEKDPOCKOIIA BIIEPBEIE YBHIEJ 1 OIHCAJ
KJIEeTOYHOE CTPOEHHE PACTEeHHH.

PaccmarpuBas TOHKHII cpe3 nmpoOKm IpH CUJIBHOM yBe-
JHYEeHHH MUKPOCKoIa, I'yk OB mopajkeH ee CJIOMKHON
CTPYKTYpoi. O nucan: «B3as Kycouer umcToi cBETION
IPOOKH, 5 OTPE3aJs OT HEro OCTPHIM, KaK GpUTEa, [epPOYHH-
HBIM HOKOM OYeHb TOHKYIO niiacTHHKY. Korma sarem s erasn
PasrJIAAbLIBATE €TI0 104 MUKDPOCKOIIOM, ...5 ICHO YBH/EJ, 4TO
B€Ch OH IPOHU3AH OTBEPCTUAMH U MIOPAMH... ITH IIODPHI, ObI-
JIX HeIVIyOOKHUMM, & COCTOAIN U3 0UeHb MHOTHX MAJIeHbKHX
AYeeK, BEIYJIEHeHHBIX M3 HeIIPEPBIBHOMH ITOPHI OCOOBIMHU ITe-
peropoakamu. Takoe cTpoeHHe CBOIICTBEHHO He OLHOMN TOIh-
KO mpobke» (puc. 36).

dtumu croBamu B 1665 r. Pobepr T'yvk Buepssie coobmt
0 CYIeCTBOBAHMH KJIeTKH. OH e IepBBIM IPUMEHUT U Tep-
MUH «Kaemia» (cellula) pna o6osHavueHUs yBUAEHHOH UM
KJIETOYHOM CTeHKH. ITOT TePMHH IPOYHO BOIIE] B GHMOJO-
THIO, & eT0 OTKPHITHE MO0 U0 HAYaJI0 HCCAeJOBAHUIO KIe-
TOYHOT'O CTPOEHHSA OPraHHu3MOB.

HanpHeiimee u3yueHne KI€TOYHOTO CTPOCHHSA OpTraHus-
MOB CBA3aHO C MMEHEM I'oJIJIaHICKOT0 uceaenosarens A. Jle-
BeHI'YKa. JIMH3EI, M3rOTOBIEHHEIE YIEHBIM, AaBATH yBe-
Juyenue B 300 pas, uTo O3BOJIHUIO CAENATE PAx 60abIIHX
OTKDPBITHI: OnHcaTh DaKTepuii, MpocTelmmux (nrdysopuii),

Puc. 36. Muxpockon Po-

depra I'yka u cpes mpo6ku
VEBHTeRHbIH MM ' SpUTPONHUTHI, cHepMaTosouasl. Ilocie MyBAMKAIME CBOMX
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§ 10. Hemopus u memodu. usyienun knemxu. Knemounas meopus

uceaenoBaHU JIEBEHTYK IMOJMYYHUI IIHMPOKYK M3BECTHOCTH
KaK KpyIHeHMmuit yueHbli cBoero Bpemenu (puc. 37).

Co3nanue nepsoil Krerounoi Teopun. OcobeHHO HH-
TEHCHBHO KJIETKH CcTaIH H3y4aTh B XIX B., 4T0 OBLIO CBA3A-
HO ¢ yCOBepIIeHCTBOBaHHeM MUKpockonos. B 1939 r., 0606-
IIIMB MHOTOYHCIeHHBIE MUKPOCKOIMYecKHe HCCIeOBaHus
KJIETOK, HeMenKHe yueHble 3000r Teogop IlIBann u Gora-
auk Marruac lneigen (puc. 38) chopmMyIupoOBaIn OCHOB-
HbIe MOJIOMKeHUA KJAemounoil meopuu: 1) Bce OPraHU3Mbl
COCTOAT U3 KJIETOK; 2) KJIETKHU IPeACTaBIAI0T cO00il Melb-
yaHIIKe CTPYKTYPHBIE €IUHUIIL YKU3HA; 3) KJIEeTKH B Opra-
HI3Me BO3HUKAIOT IIyTeM HOBOOOpa30BaHNl M3 HEKJIETOYHO"
I'0 BeILleCTRA.

B HEKOTOPBIX BLIBOJAX yUeHble omrubauck. B uacTHocTH,
[IOJIOMKeHUe 0 BOBHUKHOBEHNH HOBBIX KJIETOK 0Ka3aioch He-
BepHLIM. Ho ocHOBHAS e KJIETOYHOTO CTPOEHU A OPraHns-
MOB OBLIIA IPABUIBHOMN.

ITocse co3naHAA KISTOYHOM TEOPUH HCCIeI0BAHUA KIIeT"
KU CTANH BegyIamMu B 6uosorunu. Biarogapa paboraM MHO-
IUX YV9eHBIX OBLIO JeTaJIbHO H3YUeHO CTPOeHNE KJIeTOIHOTO
A7pa, MpoBeJleH aHAIN3 BaXKHeHIMX 6MOJIOrHYecKHX I1Po-
IIECCOB, IPOUCXONANTHX ¢ KiaeTkaMu., Oco0eHHO 3BHAUHMEL-
MM OKa3aJTHCh UCCJEJOBAHUA HEMEIIKOTO Bpada H YYeHOro
Pynoasda Bupxosa (puc. 38), KOTOPBI HCIIPABHAJ U JOTION-
HWJI KJIETOUHYIO Teopuio. B 1858 r. on 060CHOBA IPHHI[AI
IIpeeMCTBEHHOCTH KJIeTOK: « KarKIasd KJIeTKa IIPOMCXOIUT U3
KJETKH IIyTeM AeJeHUA UCXOJAHOHN KJIeTKH».

Puc. 37. Aarouu Bau Jle-
Benryk (1632—1723)

Puc. 38. OcHOBONOIOKHHAKE KIeTOYHOM TeopuH (caesa Hanpaego ): Marruac llneiinen (1804—1881),
Teogop lMsamn (1810—1882) u Pynoang Bupxos (1821—1902)
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I'nasa 3. OPTAHOHAHO-KJETOYHEIH YPOBEHB OPIrAHH3AIIHH JKH3HH

Puc. 39. Mukpockomns::

1 — cBeToBoOi; 2 — K-
TponHkbii. H3obpamennsa
KJIEeTOK, MOJYYeHHBIe
¢ Pa3JIHYHBIX MHKDOCKO-
noB: 3 — cBeToBOro; 4 —
3IeKTPOHHOTO

Knerounas Teopus B OCHOBHOM ObLIa chopmymmpoBaHa.
OnHako MeTOAbI MCCIe0BAHNSA KJIETKH GhLIH HeCcOBepIIeH-
HBI, H HAYKa O KJIETKe eIle He 0(hOPMUIACE B CAMOCTOATE Th-
HYI0 HAYYHYIO JUCIHILIHHY,

IIntomorua — mayka o kaerke. Ha pybexe XIX-
XX BB. BOBHHUK U C(OPMHUDPOBAJICH HOBEII pasznen GuoJo-
MM — yumoaozus (OT Tped. KUmMoc — COCyH, 3HeCh —
KJIeTKa U 1020C — yYeHHe) — Hayka, H3y4aiollas cTpoe-
HHe M (QyHKOuUM KiaeTok. [ladbHeiillee pasBHTHe 3TOH
HayKH OBLIO HENOCPeJCTBEHHO CBA3AHO C OTKDBLITHAMHE
B (pu3uKe, XUMHU U COBEpPIIEHCTBOBAHMEM MHKDOCKO-
OHYECKOH TeXHUKH.

B HacTosAIIee BpeMs 115 H3YUeHNA KIETOK yIeHBIe IO/Ib-
3YIOTCs Pa3IUYHBIMU MeToxaMu. Merox mukpockonuu naer
BO3MOKHOCTE /IeTANBHO U3YyYaTh BHEINHUH 0GIMK KJIETOK,
X MHUKPOCTPYKTYDPY (puc. 39). B ceemosoii murpocion
MOHO YBHAETH I0BOJIBHO KPYIIHBIE OPIraHOWAKI, HAIIPIME]
AP0, MUTOXOH/PHH, XJOPOIJIACTHI, annapar [oabaxu.
daeKmporHbLl MuKpockon naer ysearudenue B 1000 pas
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§ 10. Hemopusa u memodv. usyrenus xaemxu. Kanemounas meopus

Gonbie, yeM CBETOBOM, YTO IIO3BOJAET JeTAILHO PACCMOT-
PeTh CTPYKTYDPY OTAEJIbHEIX OPraHOUIOB.

» C mOMOIIBI0 PUUKO-XUMULECKUX T OUOXUMULECKULX Me-
TOAOB U3y4YeHEl OPraHHYeCKHEe U HeOPraHWUEeCKHe BelllecT-
Ba JKHUBOI0, UX QYHKIWHN ¥ OYTH IpeBpallleHAH B KJETKe.
[Tpumenenue nemodos KysbmypsL K1emok u mrareil mo3Bo-
JIUI0 HAOMI0AATE 3a POCTOM M DAa3MHOMKeHHeM KJIETOK BHE
OpranuaMa, BEIJeJATh (GaKTOPhl POCTa, ONpPeNelsaTh BINA-
HHE DasIMUYHbIX BEIEeCTB Ha KJIETKH, II0JIYy4YaATh KJIeTOUHBIe
THOPHALI IIYTEM CIHAHUSA KJIETOK. <«

OcHoBHbIE M0JI0}KEHNA COBPEMEHHOI KJIeTOYHOI TeoOpHH:

1) keTKa ABIAETCA CTPYKTYPHO-(DYHKIIMOHAIBHOM e1H-
HUIEH JKUBOT'0, IPe/ICTABIAIONAA COG0M aIeMEeHTAPHYIO K H-
BYI0 CHCTEMY, IJIsI KOTOPOM XapaKTePHBI BCe OCHOBHEIE IIPH3-
HAaKH KHBOTO;

2) KJIeTKH BCEX OPraHM3MOB MMEIOT CXO[HBIH XUMHUe-
CKHH COCTaB ¥ ODIIUI ILIaH CTPOCHU;

3) HOBaA KJIETKA BO3HUKAET B Pe3yJbTaTe JeJeHUs UC-
XOIHOH KJIETKH;

4) MHOTOKJIETOYHBIE OPraHU3MBbI PA3BUBAIOTCS U3 OLHOH
HCXOJHON KJIeTKH;

5) CXOACTBO KJIETOYHOTO CTPOEHWS OPraHU3MOB CBHIE-
TEIBCTBYET O eJHHCTBE HX IIPOUCXOKIeHUA.

/// Kaemra, caiemounas meopus, yumonozus, mukpockonus, MUKPOCKONbL: C8e-
s Moeoil, 31eKmMpoHHbLIL.

1. Kem u xozda enepevie 0bL10 OMKPbLMO KIMOLHOE CMPOCHUE 0pzaHu3mM0o8?.

® 2. Hazoeume asmopoeé nepeoil Kaemouroi meopuu u chopmyarupyiime ee
OCHOBHbLe nonoxcerus. 3. Ilowemy om MomMerma omrpoimus Kaemok 0o cma-
HOB1IeHUA KIeMOYHOU meopuu npoutno okoao 200 rem? 4.9Ymo usywaem yu-
mounozua? 5. Kaxumu memodamu noiv3yomes coepeMeHHble YLeHble-YUmoo-
2u? 6. B uem npeumyuiecmea anexmpoHHO20 MUKPOCKONA NO CPABHEHIIO CO CEe-
moebim?

Ceemoeoil muxpockon Goli cywecmeenno ycosepuLencmeosan 6 nepuod
¢ 1887—1900 22. Passumue xumuu u 6uOXUMUL NPUBEILO K pa3pabomie Ho-
6bLX MEMO008 PUKCAYUL U OKPAULUBAHUS MuKponpenapamos. C 3mozo mo-
MEHMA YUMOL0ZUA KAK HAYKA npuolpena SKCnepuMenmalbHbyLil Xxapaxmep.
B 1930 e. 6bL1 conempyuposan snexmpoHtbLil MUKDOCKON, Komopuwtil no-
360U UCCed08AMb YALMPACMPYKMYPY KICMKU.
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T'nasa 3. OPTAHOH J[JHO-KEJETOYHBIH YPOBEHb OPTAHH3AIIHH JXH3HH

§ 11.

THIIBI KJIETOK. CTPOEHHE ITPOKAPHOTHOU KJIETKH

RJIETEH

—— OPOKapHOTHBIE
(mosnepHBIR)

L—p 3YKApHOTHEIE
(amepHBIE)

Benomnume us pasdenoeg 6 u 7 kaaccos, kaxoe cmpoerue
UMEIOM PACMUMEeNbHAA U HUBOMHAA KAemKU. U cnonvsys
pucyrok 44, sviachume, wem 0AKMEPUAIbHAL KACMKA N0
CMPOCHUI0 OMAUYLALTCA OM PACTUMENbHOU U HUBOMHOU?

CymiecTByeT I'MIIOTE3a, 10 KOTOPOii BCe HbIHE MKUBYIIIE
OPTraHU3MEI IIPOM3OIILIN OT BO3HHKIIEH HECKOJIbKO MHUJLIIK-
ap/oB JIeT Hasaj NepPBoii KJIeTKH. Biaronaps eit B mponecce
HMCTOPHYECKOTO PA3BUTHA JKM3HH IIOABHIICA Ha 3eMJie 3eJe-
HBIH IOKPOB, M3MEHHJIach aTMocdepa, BOSHUKJIO BCE MHO-
roobpasue XHU3HMA, IOABUIICA YeJOBeK. JTa rumoresa 00b-
ACHAET YAUBUTEIbHOE CX0CTBO B KJIETOYHOM CTPOEHH U pac-
TeHU, }KUBOTHEIX, TPHOOB M1 MHKPOOPraHU3MOB.

Tune! Kaerok. [lepBbiMu Ha OTYTH HCTOPUYECKOI'0 Pa3Bu-
THA MU3HN OABUINCE OPTAHN3MEL, HMEIOIIIHe CaMble MaJIeHb-
KIe KJIeTKY ¢ 04eHb IIPOCTOM BHYTPEHHeH CTPYKTYPOii — Ipo-
KapuroTHEIE. JIXIIIb T03/1Hee BO3HUKJIH 00/1ee KPYIIHBIE U CJI0MK-
HO YCTPOEHHBIE KJIeTKH — 3YKapHOTHEIE.

ITporkapuommnbie (o1 1aT. npo — Nepen, paHbllle, U I'ped.
KapuoH — sAPO), Uiy dosdepHble KaemKku — 9T0 KIETKH,
He HMeoIre o(OPMIEHHOTO Apa. B HUX BblAe/IAeTCA JIHIIb
sepHas 30Ha, coepkamas oy Moxeryay JJHK. ITpoka-
PHOTHBIE KJIEeTKH XapaKTepHBI A5 OakTepuil ¥ CHHe-3ese-
HBIX (uaHobaKTepuH).

Ayrapuomubsie (OT rped. 3y — XOPOLIO, HOJTHOCTHIO
U rped. KAPUOH — SJIPO) — 9TO AJEPHbLE KIEeMKU, T. €. HMEI0-
mue odopmieHHOe AApo. M3 5yKapMOTHBEIX KJIETOK II0-
CTPOEHBI PACTEHUA, TPHOBI U AHUBOTHEIE.

CrpykTypa niiasmatudeckoi MemOpansl. JIxobas npokapu-
OTHAfA U 3YKapUOTHAA KJIETKa OKPYXeHa CHADYKU Nnia3Ma-
muueckoil memOparoil. OHA OTPAHWYMBAET KUBOE COJEPHH-
Moe KJIeTOK OT OKpyskaomeil cpegel. [Lnasmaruueckas Mem-
fpaHa cOCTOMT W3 JUNUAOB U Genkos (puc. 40). Moeryibl
dochonmunuaos 06pasyioT ABOKHHOM c0ii. B Hero Bkparwie-
HBI MOJIEKY.JIBI 0€JIKOB, KOTOPBIE MOTYT NPOHU3BIBATE MEM-
OpaHy IOJHOCTHIO, PACIIOJIATATECA HA IMOBEPXHOCTH HJIH
YACTHYHO IOTPYKaThea B Hee, Takylo CTPYKTYPY ILIasMa-
THYeCKO MeMOpaHbI HA3bIBAIOT HUTHOCTNHO-MO3AULHOLL.
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§11. Tunwt knemok. Cmpoenue npokapuomnol Kaiemxu

Puc. 40. Cxema cTpoenns niasmaTHdeckoit memépans:: 1 — docedo-
JIHIHABI; 2 — GelIkH; 3 — YIieBoasl

C Hapy»KHO CTOPOHEI ¢ OeJIKaMK U JUIIHAAMH COeJHMHeHbI
yraesoasl. Ilpennonaraior, uro ux QyHKIUA cBA3aHA C
pacno3HaBaHUEM COCEJHHMX KJIETOK M COeJUHeHHeM HX
JAPYyT ¢ APpyIroM.

Ilnazmarunueckas MeMOpaHa croco0HA H3MEHATH CBOIO
(opMy, Tak KaK JUIHUIHBIE CJIOM MOTYT CBOGOIHO CKOJb3UTh
OTHOCHTEJBbHO APYT Apyra. Biarogaps sToMmy nuinessle yac-
THIIBI 3aXBaThIBaOTCA MeMOpanoii neankoM. IIpu sTom po-
HMCXOJHT ee BIAUMBAHKE H OTINHYPOBLIBAHME TY3LIPHKA C 34~
XBaYEeHHBIMHU YACTHIIAMHE BHYTPE KJeTKH (puc. 41).

[pyruM BaKHBIM CBOHCTBOM ILIa3zMaTHYeCKOH MeMmOpa-
HBI ABJIAeTCA ee H30upaTenbHAA IPOHUIIAEMOCTh. Yepes Hee
¢cBOOOIHO NPOXOAAT MOJIEKYJIBI JIUIIbh HEKOTOPEIX BEIECTB.
Hanpumep Boza, MeIKue HOHEL, KHCJIOPOJ, VIJIEKHC/IBIHN ras
MIPOHUKAIT Yepes [Ja3MaTHYeCKyI0 MeMOpany myTeM dug-
¢ysuu (or nar. dughpy3uo — pacupocTpaHeHHE, IPOHHK-
HOBeHHe). BemecTsa npu aToM mocrymnamT U3 00JIaCTH ¢ UX
BBICOKOH KOHIIEHTpanuei B 00J1aCTh ¢ HU3KOM KOHIIEHTpA-
uueit. Hanpumep, ecsi moMecTUTH KIeTKY B KOHIIEHTPHPO-
BAHHBINA PACTBOP COJIM, TO BOJA U3 Hee CTAHET IIOCTYIATH BO
BHEIITHIOIO CpeJly, TAK KaK KOHIEHTPALIAA BHY TPHKJIETOYHO-
ro pacTBOpa HUe, YeM pacTBopa cHapyxkH (puc. 42). Kier-
Kka cMopmuTes. Ecin jke MOMECTHTE KIIeTKY B AUCTHILIHPO-
BaHHYIO BOAY, TO BOAA HAYHET IOCTYIIATE BO BHYTDPE, KJIETKa
HaOyXHeT H JIOIIHeT.
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T'nasa 3. OPTAHOHJHO-EJIETOYHEBIH YPOBEHE OPTAHH3ALIH

H JKH3HH

.‘ : . % i -a.'

Puc. 42. TpascnopT BeIecTs Yepes mIasMaTH4eckyio Memopany — Auddy3usa BoOALI H3 KIETOK KOKHIILI
JIyKa B KOHIEHTPHPOBAHHOM PACTBOpPE MOBAPEHHOM COJM (BOJA BRIXOXUT M3 IHTONIA3MBI, KOTOpasn
OTCTAeT OT KJIeTOYHOM CTeHKH, MOCTENeHHO CMOPUIHBACTCA U IPeBpaliaeTcs B MaJeHbKHI MIapHK)

Puc. 43. O6o010uKH pacTH-
TeJbHBIX KJIETOK

» Kpome quddysun cylecTByerT eme aKmueHblil mpanc-
nopm, KOTOPLIi OCYHIIECTBIAETCA CIIEIIHAJILHBIMH OeTKaMu-
nepeHocunkamu. [[y1a aToro nponecca HeobxoauMa 3Heprus,
KOTopas Beifiesaserca npu pacnage ATD. «

Ob6nanasa u3bupaTelbHON IPOHUIAEMOCTHIO, IJIA3MAaTH-
yecKas MeMOpaHa IIpensaTCTBYeT yTeuke BHYTPeHHET0 Coep-
SKHMOrO KJIETKH, 3alUINAeT ee, PeryJaupyeT HOCTyIlIeHue
BeIllecTB ¥ 00MeH C BHEIIHEH Cpeoil.

Kpome miasmMaTHdecKkoil MeMOpaHBI KJIeTKH OaKTepHii,
pacTeHHH 1 rpuloB CHADYKH UMEIOT eIle KAemo4Hy0 000104~
Ky (puc. 43). 910 HeXKUBAA CTPYKTYPA BBINOJIHAET DYHKIIMA
omops! ¥ 3amuTel. OHA NIpUAaeT MIPOYHOCTE KJIeTKe, OrPaHu-
YHUBAET ee MOJBHIKHOCTE. B 000109Ke UMEIOTCHA IIOPkI, Yepes
KOTOpBIE HIET HOCTYILIeHHe BellleCTB M3BHe. PacTuTenbHad
060JI09Ka COCTONT M3 [IEJLII0JIO3E] X ABJISAETCH «CKEeJIeTOM» Pac-
TeHHuMH, a y rpuboB — U3 XUTHHA.

Crpoenue nmpoKapuoOTHON KiaeTkH. Kierku OaxkTepuii
IIPOKAPHOTHEIE, T. €. JosaepHEle. CHAPYKH OHH NOKPHBITHI
obosouroii (puc. 44). OHa nIOTHAA, KeCTKAA ¥ HATIOMUHAaeT
000JI0UKY PACTHTEIBHOM KJIETKH, HO COCTOUT U3 APYTOr0 Be-
IIeCTBA, IOX0KEero Ha IeJLTi0103y. CHAPY KU IPOKapHOTHAS
KJEeTKa MOKeT MMeTh JOIOJHUTeIbHBIe CIU3UCTHIE CI0H
H KalICYJy, BEIDOJHAIOIINE 3al[UTHYIO POJIb.

ITox o6osoukoii pacmosiaraeTcs IiagMaTudeckas Mmemopa-
Ha. OHa ofpasyeT BHYTpH KJIETKH BIITUMBAHUSA B BHJE CKJIA-
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§ 11. Tunwv kaemox. Cmpoenue npokapuomuol Kiemxu

A 7
6 - e <
. @ : » - - 8
: . -.-. . )
® .l.g a8
k. @ gc .
A B

Puc. 44. Cxema cTpoeHMS MPOKaPHOTHBIX KaeTok (A — HedoTocnATesupyiomasn, b — dorocnaresn-
pytomasn): 1 — mryruk; 2— ofoloura; 3 — nuasmMaTHueckas MemGpana; 4 —mem0OpaHHEIe BISAYHEBA-
guA; 5 — doTocuATEIHPYIOIWMe MeMOpaHsl; 6 — BKIOUYEHUA (3amacHbIe MUTATeJbHBIE BEelecTBa);
7 — moaexyaa JITHK; 8 — puGocoMsr

nok. C 9THMH CKIAAKaMM CBA3AHBI IIPOLIECCHl OKUCIEHUA U
IBIXaHUA KJIETKH. ¥ MuaHobaKTepril Ha BIAYMBAHUAX MEM-
OpaHbl pacnoIaralTcesa GOTOCHETETHYECK e [IMTMeHTRI. B Hpux
OCYIIeCTBIAETCA IPonecc (POTOCHHTE3A.

leHeTHYECKH anmapaT MIPOKAapPHOTHON KJIETKH IIpej-
cTaBleH KoJableBoi monerkyaoi [THKE, koropas He oThe-
JIeHa OT BHYTPEHHEro ee cojep:kumoro. baxkrepuanbHas
IIHK Bo muOr0 pas Menslue, yueMm [THK y syRapuOTHBIX
KJIETOK, & CJIeJ0BaTeJbHO HeceT MeHbIINi 00'beM HH(OP-
Mamuu. B KIeTKe IPOKapUOT U3 BCeX OPraHOMI0B HMEKOT-
cd TOJBKO pubOCOMEBI, KOTOPEIE 0O0ecrnedynBaOT IPOIEece
6rmocuHTe3a Oeaka.

/// ITpoxapuommvie (doadepuvie) u sykapuomHusie (adeprbie) KiemKu, nias-
Mmamuyeckas memobpana, ¥ udKocmHo-mMo3auLHas cmpyxkmypa, dugppysua,

aKmueHbliL mpaxcnopm, Kiemovnas 000104Ka.

@ 1. H3 Kaxkux 0eyx munoé KiemoK Nnocmpoerb. meia opzanu3mos? B vem
ocHO8HOe padauyue amux kaemok? 2. Kak yempoena naasmamuieckas mem-
opana? ITepevucaume ee ocHo8HbLe PYHKYUL. 3. [INA KAKUX OP2AHUIMOB Xa-
pakmepra KiemoyHas obonovrka? M3 KaKux opzaHuvecKux 6eujecme oHa
cocmoum? 4. Yem no ceoiicmeéam u QYHKUUAM Klemoinas 060n04Ka Om-
AUNAEMCa 0m naasmamuyecioii membpanvi? 5. Hazosume 0CHOBHbLE CMPYK-

mypbL npokapuomusLx Kaemox. Karxue pynkyuu onu evinoanaiom?é
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Inaea 3. OPTAHOHIHO-KJIETOYHEIH YPOBEHE OPTAHH3ALIHH JKH3HH

§ 12.
CTPOEHHE 9YKAPUOTHOM KJETKH

Buiacrnume no pucynry 45, kakue opzarnoudvi 6cmpeuaiom-
CA 8 HUBOMHOU U pacmumenvHoll kaemxax. dem no cmpoe-
HUI0 3mu KaemKku pasauyaomces dpyez om dpyza? Kaxue
@YHKYUU 8bLnONLHAeM A0PO 8 Kaemie?

JYKapHOTHASA KJIETKA HMEeeT CJI0MHOe cTpoeH e (puc. 45).
OHa coCTOHT M3 TpeX YacTeil: IIa3MATHYeCKOi MeMOpaHsI,
OHUTOIIA3MBI C OpraHOHAaMH H Azxpa. CTpoeHHe niasma-
THYECKOH MeMOpaHbl MbI paccMoTpesin. [losHaKOMHIMeS Te-
IIepsb ¢ APDYTHMH YacTAMHU KJIETKH.

ITuronnasma. Munxoe cogep:RuMoe KIeTKH ¢ HAXOLA-
IMUMUCA B Hell opzanoudamu (OT rped. opzaHor — opynue,

Pecanukn
Knetounas crenka

Knerournasa memGpana

JInzocomel
MukpoTpybouxku

IMuronnasma

HAnpo
Kneroussiii nestp

Pubocomsl

I'napkaa IIIC

I'panynaprasa SIIC
Xnopomuact

Annapar Foabgaxu

Puc. 45. Crpoenne pacrurensroii (A) n musorHo# (B) Kaerox
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§ 12. Cmpoenue aykapuomnoi Ki1emxu

MHCTPYMEHT H 2i100¢ — IIOCTOAHHBINA) HA3BIBAIOT YUMO-
naa3moi (0T rped. Kumoc — COCy, 3ieCh — KJIETKa U NJd3-
ma — obpazoBanue). OCHOBHOE BelllecTBO IIMUTOIIA3MBI —
Boga. Ee comep:kaHue B HEKOTOPBIX KJETKAX HOXOIUT IO
90% . IlmTomnasMa KHUBBIX KJIETOK HAXONUTCHA B IIOCTO-
AHHOM JBMYKEeHHH (IHPKYIAINK), YTo obecliednBaeT B3au-
MOCBS3b BCEX OPraHOHUAOB M JOCTYI K HMM Pas3IH4YHBIX
BelecTs. B 1MTOoNIa3Me 9YKAPHOTHOM KJIETKH pacrnojara-
0Tcsa MeMOpaHHbIe M HeMeMOpaHHbIe OPraHOU L],

Mem6pannsie oprasouabl. MemOpaHHEIE OPraHOUIBI
KJEeTKH MOI'yT MMeTh OJHY WJIH qBe MeMOpansl. K ogHOMeEM-
OpaHHBIM OPraHOU AM OTHOCAT DHAONIA3MATHIECKYIO CeTh,
anoapat ['oJbAKH | TH30cOoMEI (pHe. 46).

Indonaasmamuneckas cems (IIIC ) npencraBiasgeT coboi
3aMKHYTYIO CHCTEMY MHOTOYHMCJIEHHBIX KaHaJblleB, IIUC-
TepH, KOTOPBIEe NPOHMU3LIBAIOT BCIO nuToriasmy. JIIC pas-
IeJIfeT KJIeTKY HA OTAeJIbHBIE OTCEeKH, o0ecreunBaeT coob-
IIeHHe MeK Iy YaCTAMH KJIETKH U TPaHCIOPT BemecTs. Pas-
JIUYAIOT 2NA0KY0 U 2PAHYAAPHYI0 9HJONIA3MATHIECKYIO
cetb. Ha rnmagkoi SIIC npoucxoauT cHHETE3 JUIIHI0B U IO~
IHcaxapuioB, HAIPUMED, CHHTe3 IVIMKOTeHA B JKUBOTHBIX
raetkax. Ha rparynaproi 11C pacmonaraioTca pubocoMsl,
re IPOMCXOoAUT GHuocHHTe3 6eTkoB. CHHTE3HpyeMbIe Belle-
cTBa TpaHcHopTHpyioTes mo Karanam IIIC Bo Bcell KieTke.

Henocpencreernso ¢ IIC cBAzaHa gpyrasa cTPyKTypa —
annapam Ioavdxcu. OH 00pa3oBaH CTONKAMY YILIOMEHHBIX
IHMCKOB M IMYy3bIPBKOB. 3/I€Ch MPOUCXOANUT HAKOILJIeHHE
CHHTEe3MPYEeMBIX BEIleCTB, UX YIIAKOBKA U BBIHOC M3 KJET-
Ku. Anomapar I'oJgpJKHM XOPOIIIO Pa3BUT B KJIeTKaxX pas-
JIMYHBIX JKees.

W3 nyseippKoB annapara l'oabaxn GopMEDPYIOTCH JIU30-
comul (OT Iped. Ju3e0 — PACTBOPAI0). ITH MeMOpaHHEIe ITy-
3LIPLKH 3AII0JIHEHbI THIIeBAPUTEIbHBIMH (DepPMEeHTaMH, KO-
TOPLIE PACIIEILIAIOT IIOCTYIAIONIHEe B KIIETKY OPraHudyecKue
BemmecTBa (6eIKH, YIIIeBOALI, TUINAEL, HYKIeHHOBBIe KUCJIO-
TE1). JIM30COMBI BCTPEUAIOTCA BO BCEeX KJIETKAX DPACTEHHI,
rpuboB M MHUBOTHEIX. B OHI 06ecrieunBAIOT JOIONIHUTEb"
HBIM «CHIPLEM» DPas3JIUYHbIe KH3HEHHEIe IIPOIECCHl B KJeT-
Ke. IIpu rosioqasuy JJE30COMBI IIEPEBAPHBAIOT H HEKOTOPBIE
OpPraHouALl, He yOuBasa KJIeTKy. Taxoe uacTHUHOe IIepeBa-
PHUBaHHE JaeT KJIeTKe HEHA0JII0 HEKOTOPOe KOJIHYeCTBO IIH-
TATeJbHBIX BeliecTB. MHOrma Ju30coMBl IEpeBAPUBAIOT
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Puc. 46. OnpomMeMOpaHHbIe
OpPraHOMJBI KIeTKH: 1 —
rpaHyIAPHAA SHIOIIA3MA-
THYECKaA ceTh; 2 — anma-
par loapaxu; 3 — nmso-
COMBI



I'nasa 3. OPTAHOHJHO-EJETOYHbBIH YPOBEHb OPrAHH3ALTHH JKH3HH

Lenble TPYNIEL KJIETOK, TKAHH — KOIrZa 3TO HeobxXoammo
B Pa3BUTHH XHBOTHBIX, HAIDUMeD, IIPH yTPaTe XBOCTA Y TO-
JIOBACTHKA B IIPOIecce IPEeBPAIEHNS B JIATYIIKY. <

K nBymeMOpanHBIM OprasonIaM KJIETKH OTHOCAT MUTO-
XOHApUHU | XjaoponaacTsl. OHM HUMEIOT CBOH COOCTBEHHBIE
mosekynsl [IHK, cmoco6HBI, He3aBUCHMO OT AApa KIETKH,
K OuocuHTe3y GesKa U AeJeHuI0. DTH OPraHOUAEI BHITIOTHA-
10T OZHY U3 HanboJiee 3HAUMMBIX QYHKIUI — OHM Tpeobpa-
3YIOT 9HEPIruIo B (DOPMY, KOTOpaA MOKeT OBITH HCIIOIb30BA-
Ha [JIA PeaKIuil }KUBHEIeATeTbHOCTH KIeTKH.

Mumoxondpuu (OT rped. MuUmoc — HUTb ¥ XOHOPUOH —
3ePHBIIIKO, KPYIMHKA) XapaKTePHEI VIS BCX KJIETOK 9YKa-
puot. OHI TOCTATOYHO BEJIUKH, II03TOMY X MOKHO YBHUIETH
B CBETOBO# MHUKPOCKOI. MHTOXOHADHH KMEIOT IIPOOJITOBA-
TyI0 hopmy (puc. 47). Hapysxnas memOpaHa y HUX riagkas,
a BHYTPEHHAA — CKJajgyarad. MATOXOHAPHH Ha3LIBAKOT
9HEePreTHYECKHMH CTAHIUAMMU KJIETKH. B mpomecce merxa-
HUA B HUX IPOUCXOAUT OKOHUYATENbHOE OKHCIEHHE Opra-
HUYECKHX BeleCTB KMCJIOPOAOM Bo3nyxa. Brigenaiomasncsa
B 9TOM IIPOLECCE DHEDPrHA 3aIacaeTcs B CHHTE3UPYeMBIX
B MHTOXOHAPHUAX MoseKkyaax ATD.

Xnoponaacmut (OT rped. X.10poc — 3eJIeHBIH U NAACMOC —
BBLJIETVIEHHBIN) B OTJIMYME OT MUTOXOHJAPHUIH XapaKTepHBI
TOJBKO IJ1d PACTHTEILHBIX KJIETOK, HO BCTPEYAKTCH U Y He-
KOTODEIX NPOCTeHINUX, HANIPUMED V 9BIJIEHBI 3eJeHOi
(puc. 48). C 3TUMH OPraHOUIAMY CEBA3AH npormece poTocHuH-
Tes3a. XJI0PONIacTsl HECKOJIBKO KPyIHEee MHTOXOHADPUH
H TaK’Ke XOPOIIIO BUHEI B CBETOBOIH MUK pockorr. Mopma xJ1o-

1 1 65

Puc. 47. Crpoenne mutoxomnpuu: 1 — mapymuas  Puc. 48, Crpoenne x;iopomaacta: 1 — HAPYKHAA MeM-

memOpaHa; 2 — BHYTpeHHsAs MemOpana; 3 — Mu- Gpama; 2 — BHYTpPeHHAA MemOpana; 3 — doTocHHTe-

ToxounpuansHasa [JHK; 4 — putocomsr 3upyroue memOpansl; 4 — xaopomacraan [JTHEK; 5—
3epHa KpaxmaJa; 6 — pubocomer
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§ 12. Cmpoenue ayxapuomroi kremiu

Puc. 49. PacTurensHsle KJIeTKH ¢ BAKYOJIAMHI

POMmIACTOB ABOAKOBEINYKIAA. BHYTpH HMEIOTCA MHOIOYHC-
JeHHBIe MeMOpPaHBI, HA KOTOPBIX MAET IIpomece oToCHHTE-
3a. Tam xe pacmoJiaraeTcda OHIMEHT XJIOPO(MHJIII, IIPHIAT0-
IIUH XJOPOILJIACTAM 3€JIeHBIH IIBET.

Kpome XJI0pONIIACTOB B PACTUTEIBLHBIX KJIETKAX eCTh JeH-
KOILIAcThI ¥ XxpoMornactel. Xpomonaacmsl (OT Tped. xpo-
Ma — IIBeT ¥ NJACMOC — BBUICIJIEHHBIN) COIePIKaT Kpac-
HBIA, OPAH}KEBBIH M JKEeJITBEIA MUTMEHTHI. Jlellkonaacmst
(oT rpey. seyroc — OeNBIH W NAACMOC — BBLIENJIEHHEIH)
IUTIMEHTOB He cojep:kar. OHM HAXOAATCA B HEOKPAIEHHEIX
yacTax pacreHunii. B neiikoniiacrax samacaoTcsa ONUTATENb-
HEIE BelecTBa.

Kpome XJIOpOILIACTOB, XPOMOILIACTOB U JIEHKOILJIACTAX
B PACTHTENBHBIX KJIETKAX HUMEIOTCSH ele 8axyonu (0T Jar.
8axyyc — NMycToii). ITo ogHOMeMOpaHHBIE ITY3BEIPLKH, 3aI10J1-
HEeHHBIe KJIETOUYHBIM COKOM (puc. 49). B KieTroyHOM COKe pac-
TBOPEHEI caxap, IATMeHTEI, MHHEePAJIbLHEIE COJTH U OPraHudec-
KHe KHCJOThI. B MONOJABIX DACTHUTENLHBIX KJIETKAaX BAKYOJH
MenKHe H uX MHOro. Ilo Mepe pocTa HeCKOJIBKO BaKyoOJieH
CJAHMBAIOTCA BMeCTe, ¥ o0pasyerca ogHa OoJbIIadA.

HememOpannbie oprasonsl. Kpome MeMOpaHHBIX CTDYK-
TYP B KJIeTKe HMEIOTCA DasInIHbIe HeMeMOpaHHbIE OPraHOM/IEL.

PubocombL — 0U€Hb MEJIKHe TeJIbIa IPHO0BHIHON (hOPMEL,
B KOTOPBIX IIPOUCXOAUT OuocuHTes Oeska (puc. 50). Puboco-
Ma cocrouT u3 pubocomansroii PHK u 6enxor. HYacrs pubo-
coM HaxoauTcA Ha rpanyaapron I1IC. [[pyrue pubocomsbl, Tax
Ha3bIBaeMble CBOOOIHLIE, HAXONATCS B IIHTOILIA3ME.
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Puc. 50. Crpoenune puGo-
COMBI



I'nasa 3. OPTAHOHAHO-KJETOYHBIH YPOBEHb OPTAHH3AILIHH H3HH

Bo Bcex syKapHOTHEIX KJIETKAX UMEIOTCS MOJIbIe IIIIMH] -
PHYECKHE CTPYKTYDPBI — Mukpompybouru. OHHA COCTOAT U3
6esnkxoB. M3 MEKpoTpy6odueK ()OPMUDPYIOTCA HEKOTODEIE Op-
raHOM/Ibl, HAIIPUMED, KJIeTOUHBIHA IIeHTD.

Kaemounbtil yenmp o6bI4HO pacmonaraerca BOIU3H s
pa ¥ COCTOMUT M3 ABYX MEePIEeHAHKYVIAPHO PACIIOI0MeHHBIX
IeHTpHOJeH U LeHTpochepsl. IJenmpuoau (OT aaT. yenm-
PYyMm — cepefnHAa) — HeDOJIbIINE IUJIRHAPDUYECKHE OPraHoH-
Ibl, CTEHKH KOTOPBIX 00pasoBaHBEl MHKPOTPYOOUYKaMu
(puc. 51). IJenmpocgepa cOCTOUT M3 OAUHOUHBIX MUKDOTDY-
Gouek, 00pa3y0IIUX 0Pe0J BOKPYT ImeHTpuoJaeii. Kie-
TOYHBIH IeHTP NPUHUMAET YUYACTHE B JEJeHHH KJIeTKH,
U3 ero MHKpOTpyOouex o0pasyiTcsa HUTH BepeTeHa Jee-
HHA, 00ecIIeYnBAIOIero paBHOMEeDHOE pacupeae/IeHHe Xpo-
MOCOM B JOMEepPHHX KJIeTKaxX. KJIeTOUHBIH eHTDp BeTpeyaeT-
cA B KJIETKaX KUBOTHBIX U HUBIIHUX PACTEHHIA.

OpraHouzs!l IBHIKEHUA KJIETKH — PECHUYKU U NC2Yymu-
xu. OHE XapaKTepHbl, B OCHOBHOM, AJId OAHOKJIETOUHBIX Op-
raHM3MOB, HO UMEIOTCA U Y HEKOTOPEIX KJIETOK MHOTOKJIe-
TOYHBIX OPraHU3MOB, HAIIDUMED, B DECHUUHOM SIIHTEIHH.
PecHUYKH ¥ oKTYTHKH IPeCTABIASAIOT COBOM BHIPOCTHI ITUTO-
TJIa3Mbl, OKPYsKeHHEBIe IIIa3MaTHYecKoM MeMOpaHoii, Bayr-
PH BBIPOCTOB HAXOAATCA MUKDPOTPYDOUKH, COKDAIIeHNI KO-
TOPBIX IPUBOAAT KJIETKY B IBHIKEHHE.

» KpoMe opraHouioB B [IMTOILIA3Me KJIETKH MOTYT HaXo-
JUTBCA U Pa3JM4YHbIE BKIIOUYEHHA, KOTOPBIE HE OTHOCATCH
K IOCTOAHHBIM KJIETOUHBIM CTPYKTYDAM, 4 00pas3yioTes Bpe-
MEeHHO, HalIpUMep KaIlJId Macja, KpaXMallbHEIE 3eDHA. «

HAapo. PeryIATOpPHBIM IEHTPOM KJIETKHU CJAYIKHAT 20p0
(puc. 52). OHO OT/IEJIEHO OT IIUTOILIA3MEI ABOMHON MeMOpaH-

Puc. 51. IleaTpuonu Kie-
TOYHOTO LEeHTpa

Puc. 52, A — cxema crpoenus sigpa: 1 — anepHasn 060a04ka; 2 — AQepPHbIE OPHI; 3 — AIPHINIKO;
4 — XxpomMaTHH; 5 — AxepHbIi cok; B — dororpadua knerku ¢ AApom
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§ 12. Cmpoenue sykapuommuoi Kiemxu

HOU adeproil odonroukoil. B anepHoil 060104YKe UMEOTCA
Adeprble nopel. Hepes HUX OCYIIECTBIAETCA CBA3L MEK /Y 0P~
raHOHJAMH IIUTOILIA3MEI B SIPOM.

BuyTpn aapo 3amoaHeHO A0epHbLM COKOM, B KOTOPOH Ha-
xoparca moaexyasl [JTHK. B sape oan He pa3iM4uMEl, TAK KaK
MMEIOT BUJ TOHKHX HUTeH. B Ape Takxe MOXKHO YBHETH 011~
HO WJIM HeCKOJIBbKO TeMHEIX OKPYIVIBIX 00pa30BaHUN — AJpbLUL-
Ku. B Agpeikax mpoucxoguT cbopka pubocom.

Slnpo peryiaupyeT Bce IPOILECCHI KU3HEeATEIbHOCTH
KJeTKH, o0ecleumBaeT mepeaadyy HacJeICTBeHHONH mHMOP-
manuu, 3aeck npoucxoaut peaxymnukanua [JHK, cuares
PHEK, c6opka pubocom. dapo xapakTepHO IJid BCeX KIETOK
3VKAPHOT, 38 UCKIIUEHUEM CIIeIaIM3UPOBAHHBIX,, HAIIPH-
Mep, 3PeJIBIX 9PUTPOIUTOB.

/// Opzanoud, yumonaasma, aHdonrazmamuieckasn cems, annapam Ionvdicu,
AUZ0COMA, MUMOXOHOPUS, XJAOPONLACT, XPOMONIACITL, JeLKONnAACM, 6AKY-
0k, pubocoma, MUKpompyot0YKa, KAeMmouHblil YeHmp, YeHmpuoib, LeHmpo-
cihepa, pecHunka, Heymuk, A0po, A0eprHas 000404Ka, AdepHble nopbL, Adep-
Hblll COK, AOPBLULKO.

1. 9mo npedcmasasem coboil yumonaasma kaemicu? 2. Kaiue xaemoynble op-
2aHOUdbL OMHOCAM K MeMOPAHHbIM U HeMmemOpanubim? 3. Kak ceasanbL mencoy
coboil o0HoMemOpantble opzaHoudvl kaemrxu? B kaxux npoueccax onu yvacm-
ayrom? 4. Kaxoe cmpoeHue umerom x10poniacmaol L mumoxordpuu? Karxoss. ux
pynryuu? 5. B karxux kaemuxax GoaxicHo Obims 60abULe MUMOXOHOPULL: 6 pac-
mumenvHblx URU Jcusomusix? Omeem obocnyiime. 6. Kakue xaemoyunbte
cmpyrmypusL Hasviéalom opzanoudamu 0suxcenus? 7. Karxoe cmpoenue umeem
Adpo kaemru? 8. C nomowsbio morcux npubopos y amedvt 6vLio yoaneno s0po.
Herxomopoe apems opzanu3m npodonxian nepedeuzamsca U numamaucs, Ho ne-
pecmaJn pacmu u pasmuoxcamuocs. OGsachume, novemy.

CpasHume sayxapuomnyw Kiemrxy ¢ npoxkapuomuoil. ITepevepmume 6 mem-
padsv u 3anoaHume mabiuyy.

CPABHMTEJIbHAA XAPAKTEPUCTHUKA KNETOK

Opraxoupbi DyHKUMH MpokapuoTtHan JyKapUOTHbIE KNETKH
KNeTKH OpraHo1oB Knerka

JXHBOTHanA pacTuTenbHasn
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TI'nasa 3. OPTAHOHAHO-ENETOYHBIH YPOBEHB OPTAHH3AIIHH JKH3HH

§13.

OBMEH BEIIECTB H IIPEBPAIIIEHHUE 9HEPTHUH B KJIETKE

AccnMunATHA

Benomnume us ywebnura « 4enosex u ezo 30oposve» wmo
maroe o0MeH 6ewecme u npeepaujeHue IHEPZUL 6 0p2a-
Husme. H3 karkux 06yx npomusonoioicHbLx npoyeccos oH
cocmoum? I1od delicmeuem Kaxux eeuyecme npoucxodum
pacuwenienue numameibHblX 8eUiecmae 8 opzanuime?

OcHOBO# KHU3HEIEATENIHHOCTH KJIETKH ¥ OPraHU3Ma sB-
JIAIIOTCS 0OMeH BeIlleCTB U IpeBpallenue sHeprun. O6men ge-
ujecme u npespaujenue 3Hepzull — COBOKYIIHOCTD BCEX pe-
aKNMil pacnana U CHHTe34a, IPOTeKAaloIUX B KJIETKe NN BO
BCEM OPraHM3Me, CBA3aHHEIX C BHIAEJIEHNEM HJIH IOTJIone-
HHueM sHepruu. OOMeH BelllecTB M NpeBpallleHHE SHEPTHH
COCTOMT U3 IBYX B3aMMOCBABAHHBIX, HO IIPOTHBOIOJIOMKHEIX
TPOIECCOB — ACCUMMIANHMHN U JHCCHMUNANWH (puc. 53).

BrIcOKOMONIEKyIsipHELE
OpraHuYecKue BeIecTBa

A

ATD

A
@
O
JuccumMmunanus

HuskomonerynapHEle oOpranudeckme
M HEOPTaHUHECKHe BEIeCTBA . e

Puc. 53. Cxema BzanmMocBA3eil 06MeHa BelecTs M NMPeBpallleHuA JHEPTHH B KIeTKe

[Be cTOpoHBI 06MeHa BelECTB M NpeBpalleHusd dHep-
ruM. JJuecumunayus (ot 1at. QUCCUMULAYUO — pas3pylle-
HHe, BeIeJleHHEe) — 3TO COBOKYIIHOCTL peaKI[Mil pacrana
¥ OKHCJIeHHSA B }KUBOM BEICOKOMOJEKYIAPHEIX OPraguuec-
KUX BEIeCTB 0 HUBKOMOJIEKYIAPHBIX OPTaHNYeCKUX 1 He-
opraHMyecKuX. B mponecce JHCCHMHIAINN IPOUCXOLUT
0cBOOOXK IeHNE 9HEPTIHH, 3aKJIIOUeHHOH B XUMHUECKUX CBSA-
3AX OpPraHMYeCKHX MOJIEKYJI U 3anacaHue ee B suge ATO.
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§ 13. O6men 6ewpecms u npespaujenue IHePUL 6 KLeMKe

MuccUMHUIANMOHHEEIE IIPOIECCHl — 3TO JbIXaHHe, OporKe-
Hue, raukoan3. OcCHOBHEIe KOHEeUHBIe NPOAYKTHI IIPH
3TOM — BOJa, YIVIEKHCJIbIH ras, aMMHaK, MOYeBHMHA U MO-
JIOYHad KHUCJI0TA.

Accumunayus (OT JaT. ACCUMUNAYUO — YCBOEHHUE) — 3TO
COBOKYITHOCTE PEAKIIHH CHHTe3a BhICOKOMOJIEKYIAPHBIX Op-
raHuYecKHUX Bel[ecTB U3 HU3KOMOJEKYJIAPHBIX OpraHuyde-
CKHMX MJIM HEOPraHWYeCKHX. B mpomecce acCUMHUIALUNA
MPOUCXOAHUT MOTJIOIIeHHe dHEePruu, KoTopada odpasyerca
B peayabTare pacnaga AT®. Tak, opranruecKre BelllecTsa,
HaIpuMep YIJIeBOAbI, CHHTE3HUDYIOTCHA B PACTUTEbHBIX KJIeT-
Kax U3 YIVIEKHCJIOro ra3a, BOAbLI ¥ MHHEPAJIbHBIX COJeH.

Hrak, 0CHOBHOE BellleCTBO, KOTOpoe o0ecrednBaeT Bee 00-
MeHHBIe Ipoleccs! B KieTke — 310 AT®. B nponecce auc-
CUMUJIANAHE Opoucxonar cuaresd moaekya AT® u sanaca-
HHEe B HUX 9HEPruu. B mpolecce acCUMUIAINN MOJEKYJIbl
AT®D pacnamaiTcsa ¥ BBIEJAIONIAACA IIPDU 3TOM 3HEPTrHUsA
pacxoayeTrcs HA CHHTe3 OpraHudecKux BemecTB. Bee peak-
n¥H 00MeHa BelllecTB IIPeBPAaIlleHruA SHEPTHH B KJleTKe dep-
MeHTATHBHEIE — T. €, HAYT B IPUCYTCTBUU (PEpMEHTOB.

Tune: oOMeHa BemiecTB. EfMHCTBeHHBIN HCTOYHHUK dHEP-
ruu Ha 3emie — 310 Cosnne. Biarogaps conHeuHO# sHEp-
WU IPOUCXOIUT IIEPBUYHEIH CHHTE3 OpraHMYeCKHX BeIlecTB
V3 HeopraHudecKux — (porocuHTe3. JHeprus ColHIa aKKy-
MYJIMpPyeTcs B CHHTe3WPOBAHHBLIX OPraHUYeCKHX BellecT-
Bax, MpeBpamasch B 9HEPI'UI0 XUMUYeCKHUX cBA3eil. B mpo-
mecce MUTAHUA OPraHM3MBI PACHIENIAIT OPraHUYecKue
BeIleCTBAa, a BbIAJIAIONIAsACA DU 9TOM SHEPIudA 3anacaeTca
B mosiekynax ATd. B nansHelimeM 0HA UCIIOJIb3YeTCA B pe-
AKIHAX ACCUMHJIAIINH,

ITo crioco0y monydyeHHUsA 9HEPTrHWH W CHHTEe3a OpraHudec-
KHUX BEIIeCTB BCe OPraHU3MBI JeJIAT Ha aBTOTPO(MHBIE U reTe-
porpodHsie (puc. 54). AemompogdHble OpzaHU3IMbL, UK A6-
mompogul (0T Tped. aymoc — caM U mpogo — IHIa,
nUTaHHe) CHHTe3UPYIOT OPraHWYeCKUe BeIlecTBa U3 HEeop-
raanudeckux. K aBrorpodaM oTHOCAT Bee 3eIeHble PACTeHHU A
u nuasobaxkTepuu. ABTOTPOMHO NUTAIOTCA U XeMOCHHTE3H-
pywinue 6aKTepHUH, HCIOJIb3YIOIIHE 3HEPTHIO, KOTOPAas BhI-
JesifgeTcsA NP OKMUCJIEHHH HeOpPraHWYeCKHUX BeIecTB, Hall-
pUMep cepEl, JKejesa, asoTa.

I'emepompogHbie opzanu3mbl, NI zemepompogut (oT
rped. zemepoc — APYrod um mpogo — NHINA, IUTAHUE)

= /1

THUIIBI OBMEHA
BEIIIECTB

—— aBTOTpO(dHOE
nuTaHue

——p rerepoTpodHOe
IIHTaAHHE



Inasa 3. OPTAHOHAHO-KJIETOYHBIH YPOBEHE OPTAHH3ALIHH JKH3HH
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Puc. 54. IloTok BemecTs ¥ Npeppalnenne sHeprun B 6uocdepe 3emuan

HCIIOJIb3YIOT TOJbKO I'OTOBBIE OPprannydecKue BemjecTsa. Me-
TOYHHUKOM DHEPTHH 1 HUX CIVIKHUT D9HEPI'us, 3allaceHHasd
B OPraHUYeCKMX BEIeCTBaX, II0Jy4aeMbIX ¢ THIei U BhIje-
JAKINasgca IPH UX pacnaje u okuciesnu. K rereporpodam
OTHOCAT BCE KUBOTHBIE, TPUOLI B GOJIBIIHHCTBO HAKTEePHIi.
ITpu rerepoTpoHOM DUTAHUM OPTAHU3M IIOTJIOLIAET Opra-
HHYeCKHe BelllecTBa B rOTOBOM BHIe U Tpeo0pasyeT UX B cob-
CTBeHHBIE IHTATeJIbHLIE BEIIECTRA.

IIpomecchl AMCCHMUIAIMHE ¥ OPTAHU3MOB TaKKe pas-
JIMYaroTeHa. A3poOHbLM OpzaHu3mMaMm, WA aapodam (0T rped.
asp — BO3AYX M 0u0C — KU3IHB) AJIA KU3HEIeATeILHOCTH
HeoO0XO0AUM KUCIopoA. [IbIxaHue NI HUX SABIAETCA IVIaBHOH
dopmoit succumunanuu. BoraTele 9Heprueil opraHnyecKue
BelllecTBa B IPHCYTCTBHU KUCI0POA IIOJHOCTHIO OKHCIAIOT-
cH /10 9HepreTudecKH GeJHBIX HEOPTaHHYEeCKHUX BeIecTB —
VIJIEKUCJIOTO I'a3a U BOJEL.
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§ 13. O6men 6ewpecme U npepawyeHiLe IHePUL 6 KlemKe

AHa3pobubLM OpzanHusmam, UIu anaspobam (oT rped.
a, aH — OTPHUIATeJLHAS YACTUIIA) KUCJIOPO/ He HyKeH: IIPOo-
IeCChl UX KU3HEAeATEJIbHOCTH MOTYT IIPOTEKATH B HecKu-
cropomuoi cpeme. OpraEnyecKme BelecTBa B 9TOM cJydae
PacHIeIIAIOTCS He IIOJTHOCTEI0. IT0aToOMY TPOAYKTHI UX JKH3-
HeIeATeJIbHOCTH MOTYT MCIIOJB30BATE JPYTrHe OPpraHu3Mbl.
Hanpumep, Bce MOJOYHOKHUCIBIE IPOAYVKTEI ABIAITCH
Pe3yIbTATOM KH3HeAeATeJIHLHOCTH aHA3POOHBIX MOJIOYHO-
KHMCJIBIX DAKTEepPHA.

BoabsmuaeTBO OPraHu3MoOB Ha Hamlei IjaHeTe — aspo-
OBI: BCe pacTeHUs, )KUBOTHEIE (38 HCKJIIOUeHHeM HEKOTOPhIX
apasuTOB), OCHOBHBIE IPYIINLI rpubos u 6akTepuit. Yucso
aHadpPO00B 3HAYMUTEJBHO MEHBIIe: 9TO MHOTHE IOUBEHHBIE
MHUKpoOpraHuaMel (bakTepun u rpudhl), BHYyTPEHHHKE I1apa-
3UTHI, YTPATHBIINE CIIOCOOHOCTh MCIOJIb30BATh KHCIOPO]
B CBA3H ¢ 00pasoM KU3HH.

/4// O6meH sewecms u npespawenue IHepeull, OUCCUMUNAYUSL, ACCUMULAYUL,

> asmompopHbvle opzaHu3mul (a8mompo@sl ), zemepompo@Hble 0PZAHUIMbL
(2emepompogyet ), a3pobHble opzaHu3mbL (a3podvt ), aHAIPOOHbLE OP2AHU3MbL
(arnaapobut ).

® 1. B uem cyugnocmb 06mena seuiecms u npespauierus anepzuu? 2. Kaxue dea
npoyecca cocmasasaiom o0MeH 8euLecma U npespauleHue 3Hepaul 8 Hueom? 3.

ITowemy ATD® moxHcHO HA36AMb YHUBEPCANbHLM UCTMOUHUKOM 3HEep2UU 8 pe-
axKyusax odmena eewecms u npegpauienusn snepzuué 4. Ymo aenaemes ocHos-
HbLM UCTMOYHUKOM dHepzuu Ha Semae? 5. Ha kakxue zpynnel nodpasdenaom
Op2aHU3MbL NO XAPAKMEPY UCNOLb3YeMOlU UMU IHEPIUL U NO UCMOYLHUKY NO-
JAyueHus opzaruveckux esewecme? 6. Kaxue zpynnul evidensiom cpedu opza-
HUZMO8 N0 OMHOUWEeHUIO K Kucaopody? 7. ITovemy omocurnmes MOMCHO HA-
38amb OCHOBHbLM NPOUECCOM, 00eCTeHUBAIOWUM HU3Hb HA Semae?

Va Cpasrume mexdy co6oil munvl 00MeHa 6eu,ecme, NPomeKauue iy pasHblx
'  opezanuamos. ITepevepmume 8 mempads u 3anoanume mabiuyy.

TUMbl OBMEHA BELLECTB

Tunbl OpraHu3MoB anMepbl OpraHu3MoB OcobeHHOCTH npouyecca
no cnocoﬁy NMUTAHKUA Pa3HbIX LapcTe AUCCUMHNALMUHK
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Farasa 3. OPTAHOHJHO-KJETOYHBIH YPOBEHBb OPTAHH3ALIHH JKH3HH

§ 14.

ABTOTPO®HOE ITUTAHHUE

Puc. 55. Ix. lpucran
(1733—1804) u ero onsIT

Benomnume us ywebnuxa «Pacmenus. Bakmepuu. I'pu-
ObL u AUWaAlHUKWY , 6 HeM CYWHOCMb pomocurmesa. B ka-
Kux opzanoudax kaemru on npomexaem? Karue seujecm-
84 YyHacmeylom u KaKue CUHMe3UPYomcs npu GomocuH-
mese? Rakue ycnosus neo6xodumsl das pomocurmesa?

#HKusnHb Ha 3eMJIe 3aBUCUT OT ABTOTPO(MHBIX OPTaHU3MOB.
ITouTu Bce OpraHMYeCKHe BEUIeCTBA, HEOOXOMUMBIe 115 3K HU-
BBIX KJIETOK, IIPOU3BOAATCS B IIponecce (DOTOCHHTE3A.

@omocunme3 (0T rped. homoc — CBET U CUHME3UC — CO-
eJUHeHHe, coueTaHHe) — IIPeBpallleHUe 3eJIeHBIMHU pac-
TeHUAMH U (DOTOCHHTE3UPYIONIHMH MHKDOOPTaHHU3MaMH
HEeOPraHMWYeCKHX BeIllecTs (BOJbI U YIVIEKHUCJIOr0 ras3a) B op-
raHMYecKue 3a cUeT COJIHeUHOH dHepPruH, KOoTopas I1peod-
pasyercs B 9HEPIHI0 XHMHYECKHX CBA3eH B MOJIEKYJIaxX Op-
TaHUYECKUX BEIecTB.

Heropus oTkpeiTHA M H3yueHHs hoTocuHTe3a. B Teuenue
HECKOJbKHUX BEKOB y4eHbIe-0MOJIOTH NIBITATHCH Pas3rajlaTh
TaiiHy 3ejieHoro JucTa. [losiroe BpeMs CYMTAIOCH, UTO pac-
TEeHHUHA CO3/al0T IUTATEJbHEIE BEIeCTBa U3 BOJAbI 1 MHHe-
PaJbHBIX BEIECTB.

OTKpBITHE POJIK 3€JIEHOTO JINCTA IPUHAJIEKUT He 6110710~
I'y, a XMMHKY — aHrauiickomy yueHomy Jsxozedy Ilpuctian
(puc. 55). B 1771 r., uayyas aHaueHHe BO3AYXA JJIA NOPEHUA
BeIleCTB U JbIXaHus, OH IOCTaBUJI CIAeAVIOMINE onbIT. B rep-
MeTHYHBIH CTeKJAHHBIN COCYZ OH IIOMECTHJI MBIIIL U yOe-
JHJICA Yepe3 HEKOTOPOe BpeMs B TOM, YTO OHA, H3PACX0J0BAB
Ha JIbIXaHHe Bech KMCJIOPOJ Bo3ayxa, norubsna. Ho ecau pa-
JIOM C Hell CTaBHJIHM KHBOE PACTEHHE, TO MBIIIb IIPOAOJIMKAA
#UTh. ClleJoBaTeIbHO, BO3AYX B COCYE OCTABAJICA XOPOIIIHM.
IIpucTtau caesnan BAXKHBIN BBIBOJ: PACTEHHMSA YJIYUIIAKOT BO3-
JyX, HACHIIIAA ero KHCIOPOA0M, — JAeJAI0T ero MPHUTOJHEIM
oA aeixaHuda. Tak BnepBeie Oblia yCTAHOBJIIEHA POJIb 3eje-
HBIX pacTeHuid. IIpHcTiau nmepBBIM BHICKA3aJl MPEAIOJI0MKe-
HHe 1 O POJIM CBETA B JKU3HEeJeATeIbHOCTH PACTeHMIA.

Bousbmioit Bk1aa B u3ydeHne (DOTOCHHTe3a BHEC PYCCKUM
yuensiii K.A. Tumupsaes (puc. 56). Ou ucesegosan BiausHue
Pas3JIMYHBIX YYACTKOB CIIEKTPA COJTHEUHOr'O CBeTA HA ITpoIlece
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§ 14. Aemompognoe numanue

(roToCHHTE3a M YCTAHOBHI.I, UTO (hoTOocHHTe3 Hanbosnee addex-
THBEH B KPacHEIX Jiyuyax. THMHUDsA3eB JoKkasaJ, 9T0, yCBauBas
YIJIepoJ B IPUCYTCTBHE COJIHEUHOTO CBeTa, pacTeHHe IIpeod-
pasyeT ero SHePruio B 9HEPIUIio OPraHuYecKUX BelllecTs.

» B cBoeii pabore «ComaIle, »Ku3Hb 1 xy1opodumi» K.A. Tu-
MHP#A3eB N0 pOOHO ONHMCAT U HAYIHO 060CHOBAJ CBOM OIIBITHI.
Ero metoas! 1a00paTOPHBIX HCCIIEAOBAHMI HCIIOIB30BAH APY-
THe y4eHbIe JJIsI TOCAeAyIomuX pabor no uayueHnio orocus-
Te3a. AKTOM aBTOPHTETHOTO NMPU3HAHHUA HAYYHBIX 3aCHYT
VYeHOTO0 ABHJIOCH npuriamenne Kinvenra ApkaaseBnya
Tumupsasesa B8 1903 r. B JIoHZOHCKOE KOPOJIEBCKOe 0DIIe-
CTBO IJIfl YTeHH s 3HAMeHUTOH NeKknun « KocMuyeckas poias
pacTeHui». 3a cBOU paboOThI 10 U3YUEeHHUIO (DOTOCHHTE3a OH
Ob11 M30paH MOYEeTHBIM JOKTOPOM pPsa 3amajHOeBpOIe-
CKHMX YHUBEDPCHUTETOB. «

®a3zsl poTocuHTe3a. B nponecce hoTocuHTE3a dHEpre-
THYecKy OefHbIe BOJA M YIJIEKHMCJBLIA ra3 npeBpalalTcs
B 9HEPrOEeMKOe OPraHHYecKOe BeIecTBO — IIoKo3y. Ilpn
9TOM COJIHeUHAasd YHepruda akKyMyJIMpyeTcd B XUMHUYEeCKUX
CBA3AX 9TOro BellecTBa. Kpome Toro, B mpomecce OTOCHH-
Te3a B aTMOochepy BeIeIAeTCA KHCIOPO/, KOTOPEIN HCIIOJIb-
3yeTcs OpraHu3Mamu g abixagusa. Obmee ypasHeHHE (O-
TOCHUHTE3a MOMHO IPEJICTABATH TAK:

CBET

6H50 + 6C0y = CgH;206 + 60,7

B Hacrosee BpeMsa yCTaAHOBJIEHO, YTO (POTOCHHTE3 IIPO-
TEKaeT B /iBe (ha3dbl — CBETOBYIO U TEMHOBYIO (pHc. 57).

B ceemosyw ¢paszy bnarogapa coTHEUHOH dHEPTHH IIPO-
HCXOAUT BO30YKAeHUE MOJEKYJ XJopoduijga U CUHTe3
AT®. OgHoBpeMeHHO ¢ 3TOM peaKmueil moJ gefcTBHEM
cBera pasiaraercd Boaa (H20) ¢ BeizenenemM cBOOOLHOTO
kucaopoza (0z). OToT mpolece HasBaau gomoauzom (oT
rped. ¢pomoc — CBeT ¥ au3uc — pactoperue). ObpasoBas-
mrecss HOHBLI BOJOPOLA CBA3BLIBAIOTCH C 0COOBIM BEIECT-
BOM — MepeHOCYuKoM MoHOB Bogopoa (HAID) u ncnons-
3YIOTCA B caeayiomien dase.

JJ1A NpoTeKaHUA peakIuil memHo80ll (pa3bl. HAITMYUe CBe-
Ta Heo0A3aTeNbHO. VICTOUHHKOM 9HEPruu 37ech CIAYIKAT
CHHTe3UPOBaHHEBIE B CBeTOBYIO (hady Mosiekyabl AT®D. B rem-
HOBOM (base IPOUCXOOHUT YCBOEHHE YIJIEKHCJIOTO ra3a U3 BO3-

3ﬁ1‘epeuos. 9 ka. v 65

Puc. 56. KiamenT Apkajbe-
Buu Tumupazes (1843—
1920)



I'nasa 3. OPTAHOHJHO-KJIETOYHBIH YVPOBEHb OPTAHH3AIIHH ;KH3HH

(0] TI'mioxoaa

Puc. 57. Odbman cxema (poTOoCHHTESA

IyX4a, ero BOCCTAHOBJIeHHe HOHAMH BOJOPOAa U 00pasoBaHue
TUIIOKO3BI OJiaroiapsi UCII0JIE30BaHMI0 sHeprun AT,

Bausaaue ycaoBuii cpensl Ha horocunTes. Ilpu dorocun-
Teae MCIOoJb3yeTcsa TOJBKO 1% conHeuHOM 9HEePruH, Ianaio-
meit Ha aucT. POTOCHHTEs 3aBUCHUT OT IEJIOT0 PALA YCIOBHIH
cpenbl. Bo-nepBbix, Hanbojiee HHTEHCUBHO 3TOT IIPOIIECC IIPO-
TeKaeT MOoJ BAUAHHEM KPACHEIX JIyUYel COJTHEUHOTO CIIEKTpa
(puc. 58). CrenmeHb MHTEHCUBHOCTH (DOTOCUHTE3A OIIPEJIeJisi-
eTcA IO KOJHMYECTBY BBIIEJUBIIETOCA KHUCI0POAA, KOTODPBIN
BHITECH#AET BOAY U3 muiarHapa. CKopocTs (POTOCHHTE3a 3aBH-
CHT TAK’Xe W OT CTEIleHH OCBEIeHHOCTH DACTeHHs. ¥ Be-
JUYeHHe IPOI0JMKUTEeILHOCTH CBETOBOrO NJHA IPHUBOAUT
K POCTY IIPOAYKTUBHOCTH (DOTOCHHTE3a, T. €. KOJIHu4ecTBa 00-
pasyeMbIX pPACTEHHEM OPraHMYeCcKHX BeIecTB.

3unauenue (porocunTesa. IIpogyKTel (hoTOCHHTE3A HC-
HONL3YIOTCS:

® OPraHM3MaMHM B KaUeCTBe MUTATeJbHBIX BEIeCTB, KC-
TOYHHKA SHEPIHH U KHUCJIOPOAA [IJs MIPOIeCCOB KU3HEIeA-
TEJIbHOCTH;

® B IIPOH3BOJICTBE YEJIOBEKOM TIPOAYKTOB NUTAHUA;

® B KQYeCTBE CTPOUTEILHOTO MaTepHaJa J1J15 IOCTPOeK M-
JIWTI, B IPOM3BOACTBE Mebesin u Ap.
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§ 14. Aemompognoe numanue

Yes0oBeuecTBO CBOMM CYIIECTBOBaHHEM 00s3aHO (oTO-
cuHTEe3y. Bece 3amacsl roproouero Ha 3eMJie — 39TO IPOAYK-
THI, 00pasoBaHHbIe B pesyabTare orocunresa. Mcnoneays
YTOJIb B JPEBECUHY, MBI IIOJIyYaeM 9HePruio, KoTopasa 0bLaa
3araceHa B OpraHMYecKHX BemecTBax npu orocurTeze. Ox-
HOBpPEMeHHO B aTmMocdepy Buigeasercsa Kucaopox. Ilo
nojcyYeTaM yY4eHEIX, 0e3 DOTOCHHTe3a Bech 3a1ac KHCJI0po-
na 6w11 661 m3pacxomoBad 3a 3000 Jer.

» Xemocunres. Kpome (porocuaTe3a, N3BECTEH eI1le OJIUH
c110co0 TOJTyUYeHUA SHEPTUH U CHHTE3a OPraHWUeCKHX BeIlecTB
un3 Heopraunuecknx. Hekoropeie 6akTepuu crnocoOHBI M3BJe-
KAaTh 9HEPI'UIO ITYTeM OKNCIEHUA PA3INYHBIX HEOPTaHUIECKHAX
BeriecTB. Ui co3Zianms OPraHM4YecKnX Bel[eCTB MM He HYIKeH
cser. IIpoiiecc cMHTE3a OPraHITIECKHMX BEITIECTB U3 HEOPraHIec-
KUX, [IPOXOIAILIAM Oyiaroaapsa SHeprv OKMCJIeHIA HEOPraHmYec-
KHX BeIleCTB, HA3BIBAIOT XeMOCUHmMe30M (0T JIaT. XeMud — XH-
MHSA U Tped. CUHIME3UC — COeIUuHEeHHEe, COUueTaHue).

XeMOCHHTEe3UPYINHe DAKTEePUH ObIJIA OTKPBITHI PYC-
cxuM yueHbsIM C.H.Burorpagckum. B 3aBucumMocTH OT TOTO,
IPH OKMUCJIEHUH KAKOT0 BEIIeCTBAa BhIJIEJISEeTCH SHEePrus,
Pas3JINYaiT XeMOCHHTE3UDYIONHE Kele300aKkTepun, Cepo-
faKTepHH U a30TODAKTEPHH. <

Puc. 58. HHTeHCHBHOCTH
G oTOCHHTE3a B Pas3HBIX
CIIEKTpaXx CcBeTa

E/// Pomocunmes, ceemosas gasa, memnoeas gasa, » xemocunmes .
»

1. Jaiime onpedenenue pomocunmesa. Karoe snavenue umeem amom npouecc
Ona wcusnu na Semae? 2. Kaxue seujecmaa o0pasyiomes 8 c6emosyio gasy ¢o-
mocunmesa? 3. Hasosume ocHO8HbLE PEAKUUL MeMHO80IL (hasbl. 3a cuem Ka-
K0l aHepzuu cunmesupyemces zawrkoza? » 4. B uem ocHoeHoe omauyue xemo-
cunmesa om pomocunmesa? 5. O6sacHume, novemy 6 npoyecce UCMopUHecKo-
20 pA36UMUA OP2AHUTECKO020 MUPA YOMOCUHMEIUPYULLE OP2AHUIMbL 3AHAIU
20cnodemeyouiee nNoL0NCeHUe N0 CPAGHEeHUIO ¢ XeMOCUHMe3UPYUUMU. <4

A - Cpasnume medxncdy coboil hasvl npoyecca pomocunmesa.Ilepevepmume 8 mem-

padsv u 3anorHume madauyy.
OCOBEHHOCTH ®OTOCUHTE3A

Ddazbi Ycnoeus Mporekalowme
thoTocHHTe3a peakuui npoueccel

O6pasylowmecs
BeLjecTea




I'nasa 3. OPTAHOHJHO-KEJIETOYHBIH YPOBEHb OPTAHH3AILIHH ;KH3HH

§ 15.

ITETEPOTPO®HOE ITHTAHHE

Benomuume us yuebHuka «4enosex u ezo 30opoewve», zde
u nod goadeiicmeuem KAKUX (PePMEHLMOB PACULENALIOM-
ca y2aes00bl, Hupsl U OeAKU npu nuwesaperuu. Ymo ma-
K0e OKucaeHue, zopeHue, Ovixanue?

Kaxxmomy opraausamy B IIpolecce :KH3HeIeaTelbHOCTH
HeoOxoauMa sHeprud. [ BUKeHne, poCcT, Pa3BUTHE, DA3MHO-
JKeHHe — BCe 3TH IPOIeCCHl CBA3AHbI ¢ 3aTPATON SHEPTHH.
ABToTpodHBIE OPraHU3MBI CIIOCOOHBI AKKYMYJIUPOBATE COJI-
HEYHYI0 SHEePrui0 W Giaromaps eii CHHTE3MPOBATE B CBOEM
TeJie OpraHuyYecKue BelecTBa. Kak e MoJy4arT 9HePruio
TeTepoTPO(HBIE OPTAHN3MEL?

ITnmesapenue u npeodpasosanue snepruu. ['ereporpod-
HBIE OPraHU3MBbI IIOJIYUAKT OPraHuYecKHe BeIlecTBa ¢ Iu-
mieii. [TepBoHaUYaIbHOE PACIIEIIEHHE BeIIeCTB IIPONUCXOIHUT
B UX IHUIIIEBADUTEIbHOM TPAKTe, 8 OKOHYATeJIbHOe — Ha KJe-
TOYHOM ypOBHE. BEICOKOMO/IEKYISPHEIE OpraHNYecKHe Be-
IeCTBA MUK HEe MOTYT ObITh CPA3Y YCBOEHEI KIETKAMH
U TKaasaMu. [Ipeskie Bcero, OHH MOJYKHBI ObITh PA3PYIIIEHBI
0 HU3KOMOJIEKYJIAPHBIX BEINecTB, 00Jiee JOCTYIHBIX s
KJIETOYHOT'O YCBOeHUsA. B pesyabTaTe CJI0KHBIX MHOTOSTAII-
HEIX TIPOIECCOB AUCCHUMMISIINH BhIAEJAETCA 9HEPTHA, KO-
TOpAas YACTUYHO PACXOAVETCA B BH/Ie TeILIa, 4 YACTUYHO IIpe-
obpasyerca u 3amnacaercsa B mojerkyaax ATd,

PaccMoTpuM OCHOBHBIE 3TAIIBI IPOTEKAHUA 3TUX IPOLIEC-
COB V *KHBOTHBIX ¥ UeJIOBEKA.

Ha nodzomosumenvrom amane, HA3LIBAEMOM eIIle ITHUIIe-
BapeHHeM, IIPOHUCXOJUT paclelieHne OpraHuuYecKuX Be-
IIEeCTB II0J] BO3/ieficTBreM ()epMEHTOB B IMHIIEBAPHTEILHOM
TpakTe. Tak, 6eJKM PACIIEIIAIOTCA B YKEJIYIKe U B TOHKOM
KHIITeYHHUKe 1107 AelicTBreM (epMeHTOB — MNelcuHAa, TPHII-
CHHA 10 aMHHOKHCJIOT. Pacimenyienye moaucaxapuoB Ha-
YHHAETCH B POTOBOM IMOJIOCTH B IPUCYTCTBHE (DEPMEHTA CJII0-
HBI aMUJIA36I, a Jajiee MPOJOJIKAeTCs B ABEHAAIATHIIEDCT-
HOH KuIKe. TaM sKe pacIIeIIAI0OTCA U KUPEI IO IeHCTBHEM
aunasel. O6pasyromuecs HE3KOMOJIEKYJIAPHEIE BeIlecTBa
BCACEIBAIOTCS B KPOBB U JOCTABJIAIOTCA KO BCEM OPraHaM, TKa-
HAM ¥ KJIeTKaM OPraHu3Ma.
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§ 15. 'emepompognoe numanue

Besi BRIfRIAOIIASICA HA TOATNOTOBATEILHOM 3Talle 3Hep-
Ir'us pacceMBaeTcs B BHJe TeILIa.

ITogroroBHuTeNbHEI aTan (e Q — TemnoBad sHEPrud):
Bengwu + Hy0 = amuHoKkucI0TEH + Q
wHKuper + HoO — riminepuH + (BBICIIHE JKHPHBIE KMCJIOTHL) + Q
Yraerogs! + HoO — rimoxkosa + Q

Pacmennenne riawokossl. [locmenyromniie aTansl pacmien-
JIeHUS HU3KOMOJIEKYIAPHBIX OPTaHUUYEeCKHAX BEIeCTB IIpoTe-
KalO0T HA KJIeTOYHOM YPOBHE. PaccMOTpHUM MX Ha IIpUMepe III0-
K036l (puc. 59). UMeHHO 3TO BEIeCTBO CJIYKHUT OCHOBHBIM
HCTOUYHHKOM 3HEPIHH s 60IBIIHHCTEBA OPraHU3MOB.

I'I0K03a B KJIETKe MOMKET PACIIenJIAThCA ABYMS IIyTHA-
MH — aHaapobHo 1 aspodHo. IIpouecc feckuciopodHozo
pacuwenjenus MPoTeKaeT B IUTOIIa3Me KIeTKu. B 3aBu-
CHMMOCTH OT THIIA KJIETOK X OPTAHU3MOB U3 I'IFIOKO3EI MOTYT

.3%&@&“%”

IIuimesapuTeNbHBIH TPAKT

@epmentst v v 1} v r:;:}g?;!_
000000006000 .
r I'mokoza
AT®
E Beckucnoponuabie Kucnoponasie
g YyCaoBHUA . YCIOBHA ‘
=
IIpomesKyTOYHEIE TPOAYKTEI
Cnuprosoe M}?:::;;{eo" il
6poskenne N
4 OposxeHUe A e
* MuroxoHApHSA
DTHIOBHIN CIIADPT MosnogHas KHCIOTA
CO; 0, CO, H:0

Puc. 59. O0masn cxemMa pacmenieHus INIHK03bI
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I'naea 3. OPTAHOHJHO-KJIETOYHBIH YPOBEHE OPTAHH3AL[HH JKH3HH

Puc. 60. Ilpu WHTEHCHB-
HOH hu3HUYeCKOl HATPy3-
Ke H HeIOCTaTKe KHCI0POo-
Ia B MBIIIAX o0pasyercsa
M HAKAIJMBAETCH MOJI0Y-

Hadg KHCJI0Ta

00pas3oBBIBATHCA NUPOBHHOTPAAHAA KHMCJIOTa, MOJIOUHAHA
KHCJIOTA, 3TUJIOBLIH CIIUPT, YKCYCHAA KHCJI0TA UM APYTHe
HUBKOMOJEKYJISPHBIE OPraHnYecKie BelecTBa. Brimenaio-
masicsa MpH 3TOM 9HEPrus 3amacaercsa B ABYX MOJIEKYJIax
AT®D, a yacTuuHO paccenBaeTca B Buje Tenna. Hexoropsie
IIpoIlecCEl DeCKHUCIOPOIHOTO PACIIENJIEHU A III0K03bI HA3hI-
BAIOT Opoxcenuem. OHM XxapaKTepPHE! JJIs aHA3POOHEIX MUK-
pPOOPraHEN3MOB, HAIPUMED, I8 MOJOYHOKHUCIBLIX ODaKkTepui
U JPOKIKen.

Monounoruciioe Oposkenne HAOIIOAAETCS U Y A9POOHBIX
OpPraHW3MOB IIPH HEJOCTATKe KHCJIopoJa B TKaHax. Ha-
IIpUMep, HEeTPEHUPOBAHHEIN YeJOBEK I10CJe MHTeHCUBHON
busnyecKoi HArPY3KH YyBCTBYET 00k B MEITIIIAX (puc. 60).
O6pasoBaBmiasgcs TaM MOJIOYHASA KHUCJIOTa Pa3pakaeT HepB-
Hble OKOHYaHudA. [IpuMepHO Yepes ABoe CYTOK 00JIb cTHXA-
€T, MOJIOYHAA KUCJI0Ta OKHUCIAET A JabIle,

Y aspobHBIX OPraHM3MOB BCE IIPOMEYKYTOUHBIE BEIIIECT-
Ba, o0pasyoirecs U3 INIIOKO03bl IIPH OECKHCI0POIHOM pac-
IIEeNJIEHHH, OKHCIAIOTCA KHCIOPOM BO3YXAa 0 YIIEKHCJIOTO
rasa M BOALI. JTOT IOCJEAHHUI 2Tall JUCCUMUJIAIUA HA3HI-
BAIOT OUON0ZUYECKUM OKUCIeHUeM U KAemoYHblM Jblxa-
Huem. OH IPOTEKAET B METOXOHAPUAX. B peaknuax Kucao-
Po0dHo20 pacujenieHus TIIOK03bI BhIJle/IdeTcA 3HAUUTeJBHO
fombIIe 3HEPTHH, OCHOBHAA YaCTh KOTOPOH 3amacaeTcd B 38
mostekysnax AT,

Kucnopoxguoe
pacIlIerieHHe TJIHKO03bI:
CgH 1204 + 603 — GCOZT + 6H0 + 38ATD

Taxum 06pa3oM, aspoGHOe pacienjieHHe III0K03bl 9Hep-
reruyecky B 19 pas Beiroguee, uem anaspob=oe. B aToM nipo-
Iecce 00pa3yIOTCHa TOJILKO SHEPreTHuYecKH OeaHble Heopra-
HHUYeCKHe BellecTBa, a KJIeTKa 3amacaeT MaKCHUMAaJbHOe
KOJMYECTBO 3HePIuu B Buae Mojerkya AT,

» IIporieccrl KJIETOUYHOTO IBIXaHHA 10 KOHEYHOMY Pe3yJib-
TaTy CXO0KH C IIporeccamMmu ropeausi. Hanpumep, eciiu cixeub
caxap (puc. 61), To Tak:Ke OJAYUYAETCA YIVIEKHCIILIN ras u
Boja. Ho atu mporeccsl cyImecTBeHHO pa3jandaTcd 1o coe-
peraemMocTH 9Hepruu. IIpy ropeHNY BeA 9HEPTUA TEPEXOTUT
B CBETOBYIO M TEIUIOBYIO, HUYETO IIPH 3TOM He 3alacaeTcs.
Ilpn KIeTOYHOM ABIXAHHWW 3aMACAETCA DHEPIrudA B MOJIEKY-
agax AT®, koropas BIIOCJIEICTBUY PACXOAYeTcs BO BCeX IIPo-
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§ 15. 'emepompogroe numanue

meccax JKH3HeAeATeJIbHOCTU: CHHTe3e OPraHUuYecKHUX Be-
I1eCTB, POCTe, PABBUTHE, ABHIKEHHE K ID. 4

BeckucaOpOaHBIH H KHCJIOPOJXHBIN NYTH TUCCUMMUIIA-
muu. Mcropuuecku Opoxxenue Gosee IpeBHHAN IIpoliece, 4eM
KJerouHoe Abixanue. OH XapaKkTepeH He TOJbKO JJId aHa-
5pOOHBIX OPraHU3MOB, HO ABJISETCS U IePBEIM 9TallOM OKHC-
JIEHUSA TJIKO03bl Y a9P00HBIX OPraHU3MOB, B TOM YHCJIIE ¥ MKH-
BOTHBIX ¥ UeJIOBeKa. KMCIOpOAHBIH NyTh JUCCUMUIAINHT
oKasaJcs 6oJiee BRITOJHBIM B SHEPTETHYECKOM OTHOILIIeHHH.
Cpasnure konudectso AT®, cuaTeanpyemoe Npu 6eCKUCIO-
POMHOM ¥ KHCJIOPOAHOM PACIIENIeHUAX IIFOKO3B], X CTAHET
SCHO, I0YeMY KMCJIOPOAHBIHN IIYTH OKAa3aJICs I duBoro 60-
Jiee IIPeAIOUTHTEJIBHEIM. Biarogapsa BEIUIDHIITY 9HEPIUH
NMepBUYHBIE OMHOKJIETOUYHBEIE A9POOHEIE OPTaHU3MBI aal
B IIPOIleCcCe MCTOPHUYECKOr0 PA3BUTHSA KUBOH IPHUPOALI
HAYAJIO0 MHOTOKJIETOUHBIM OPTAHU3MAM M JOCTUTIIN OOIBIITHX
pasamepoB. Cpean aHa9poOOB OCTAJIHCH TOJBKO OZHOKJE-
TOUHBIE (JOPMEI, 38 MCKJIOUYeHWEM Iapa3uToB, BTOPUYHO
Mepemleinx KUTh B aHa9POOHbIE YCIIOBHA.

Puc 61. 'openue caxapa

/// ITodzomosumenvHbLiit aman, GeckucaopodHoe (anasapodioe ) pacuienenue,
4 Opoxcerue, KuciopodHoe (aspobHoe ) pacuiennerue, OLOJ02ZUYLECKOe OKUCLe-

Hue (KaemouHoe dvlxanue ).

1. Ymo obuezo 8 peakyuax npespaujeHus 6enKo08, HUpos U Yzae600086 6 nu-
wesapumenvHom mpaxme yenosexa? Kax Hasvieaom maxue peaxyuu?

2. Kak ucnoav3yemcs opeaHu3mom dHepaus, oceofoxcdaoujaica na nodzo-
mosumenvHom amane duccumunsyuu? 3. B peayavmame kaxux npoyeccos
00pa3yomces 6 opzanusme yzaexkucavlii zas u 6oda? I'de 6 kaemie npomerxa-
om amu peaxyuu? 4. I'de u kax ucnoav3yemes Kucaopod, nocmynanuwuil e
opzanuam npu dorxanuu? 5. ATP cunmesupyemcs 6 MUMOXOHOPUAX U X10PO-
naacmax. OfssacHume, 8 YeM cX00CME0 U pA3AUiLe NPOYeccos, NPUE00AULUX
K curmesy monexya ATD.

&  Ouenume snepzemuueckyo aQperxmusHocms AHasdpoiH020 U a3polHO20 pac-
] wenJneHull 211Ko3bl 8 kaemie. Cdenaiime 8vt600 00 ahpek MuUBHOCMU IMUX
deyx nymeil QUCCUMULAYUL Y OPZAHUIMOB.

OcnosHoe pe3epeHoe dHepzemuUiLecKoe 6eu,ecmeo pacmenuil — Kpaxmal,
3anumaem 8 ux opeanax muozo mecma. O0HarKo amo He A645emcs nomexot,
marx Kax pacmenus aKmueHo He nepedsuzaiomes. Boavwunemeo xusom-
HbLX, HANPOMUS, 6bLHYNCOeHbL ObLCMPO NepemMew,amscs, ¥mo npuseno K 3a-
nacanuio y HUX Hupos, Komopwvie npu 00UHAK080M ¢ Yziegodamu odzeme,
peaepsupyiom 8 08a ¢ NoL08UHOIL pa3a GobuULe FHEPZUL.
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T'nasa 3. OPTAHOHJHO-EJETOYHBIH YPOBEHb OPTAHH3AL[HH JXH3HH

§ 16.

BHOCHHTES BEJKA

BcnomHume, u3 KAKUX KOMNOHEHMOB COCMOAM DeNKU U
HYKJeuHo8ble Kucaomot. 4mo maxoe zenemuieckuil Kod?
B uem cywHocmb peaxyuil mampuinozo cunmesa? Kax
npoucxodum cunme3z PHR?

Benku — eIMHCTBEHHBIE OPTAHUYECKHE BEIlecTBA KJeT-
KH (KpOMe HyKJIeMHOBBIX KUCJIOT), OMOCHHTEe3 KOTOPHIX OCY-
II[eCTBIAETCA MO IPAMBIM KOHTDOJIEM €€ TeHeTHIeCKOTO ali-
napara. Cama c60pka 6eJIKOBBIX MOJIEKYJI OCYII[eCTBIAETCA B
IUTOILIa3Me KJIETKH H IPefCcTABIAeT cOD0M MHOTO3TAIIHbIH
Irpoiiece, AasS KOTOPOTO HYMKHBI OIpejeleHHbIe YCIOBUA
U Pl KOMIIOHEHTOB.

Ycaosua 1 KOMIMOHEHTEI OMocHHTe3a Oenka. Buocurnmes
OeJiKa 3aBHCHT OT JeATEJLHOCTH pasauuHbeIX BUgoB PHE.
Hudpopmanuoasaa PHEK (uPHK) cayxur nocpegaukom
B mepegaue MHGOPMAIMKM O MePBUUYHON CTPYKType Oenka
u marpuiei qisa ero cbopxu. Tparcnopraas PHE (TPHEK)
MepeHOCUT AMHHOKHCJIOTHL K MeCTy CHHTe3a H obecreunBa-
eT II0CJIeJOBATEeIbHOCTs UX coequHeHui. PubocomanbHasn
PHEK (pPHEK) BxoguT B cocTaB pud0ocoM, Ha KOTOPBIX IIPOMC-
XOAHUT cOopKa moaunentuaHoi nenu. Ilponecc cuHTE3a TIO-
JIMNEeNTHIHONR e, OCYINecTBIAeMEIil Ha pubocoMe, Ha3bl-
BAIOT Mparcaayueil (0T 1aT. mparncaayuo — nepejaada).

Ilis1 HEeTTocpeAcTBEHHOro GOCHHTe3a Oesika Heo0X0INMO,
4TOORI B KJIETKE IIPUCYTCTBOBAIIH CIEIYIOIINEe KOMIIOHEHTHI:

1) nuadopmanuonnags PHK (vPHK) — nepenocuuk uH-
dopmanuu or JHK k MecTy cO0pKH 6e TKOBOM MOJIEKYJIbI;

2) pu6oCcOMBI — OPraHOM/bI, I'ie IPOHUCXOAHUT COOCTBEH-
HO OmocuHTe3 OesKa;

3) Habop aMHHOKHCIOT B ITUTOILJIA3ME;

4) rparcnoprasie PHE (rPHK), xogupyroine aMuHO-
KHCJIOTHL M IePEHOCSIIHe UX K MecTy 6uocuHTe3a Ha pubdo-
COMBEI;

5) depMeHTHI, KATATH3UPYIONIHe Ipolece OHOCHHTe3a;

6) AT® — BemecTBo, obecnevnBalolee dHEPruei Bee
TIPOIECCHI.

Crpoenne u pynxuuu TPHEK. IIponece cunTesa m106b1X
PHK — mpanckpunyusa (0T JaT. mMpanHCcKpunyuwo — mnepe-
NHCHIBAHKE) — OTHOCHTCA K MATPUYHEIM peaKIuAM (00 aToM
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§ 16. Buocurnmes 6enxa

o110 ckasaHo paHee). Teneps pasbepem cTpoeHHEe TpaHC-
noptroii PHK (TPHEK) u nponecc KogupoBaHUA aMUHO-
KHCJIOT.

Tpamcnoprasie PHK npeacrasasior coboil HeGoabImue
MoJieKyJisl, cocrosmue u3 70—90 nykaeorunor. Moneky-
nsl TPHE cBepHYTEI onipeie/ieHHEIM 00pa3oM ¥ HAlOMUHA-
10T 110 hopMe KJjeBepHBIH JucT (puc. 62). B Mmonexkye Bbie-
JIAKTCSA HEeCKOJIbKO meTens. Haubonee BasKHOM ABIAeTCA
[EHTPAIbHASA MeTJIs, B KOTOPOI PACIOJIaTaeTesa AHMUKo0oH.
AHTHKOIOHOM HA3BIBAKOT TPOMKY HYKJEOTHIOB B CTPYKTY-
pe TPHK, KoMIJIeMEHTADHO COOTBETCTBYIOIIUX KOJOHY OII-
peneneHHOH aMMHOKHUCJIOTHI. CBouM aHTHKOZoHOM TPHE
citoco0Ha coefMHATHEA ¢ Kogonom uPHEK.

Ha gpyrom xoxie monexyn TPHK Bcerga maxogurcs
TPOHKA OJHHAKOBBIX HYKJEOTHIOB, K KOTOPHIM IPHCOEIH-
HAETCA aMHUHOKHCI0TA. PeaKIus OCyIecTBIAETCA B NIPU-
CYTCTBHE CHEIHATIBHOT0 (DeEpPMEHTA C HCII0JL30BAHHEM DHED-
ruu ATD (puc. 63).

E@ro)
- et

AmuHOKHCIOTA

TPHE

Puc. 63. Peakuus npucoeIHHeHN S aMuHOKHCa0THI K TPHE

Coopra noaumenTuIHOM enu Ha pubocome. CHopka 11e-
¥ HayuHaeTcs ¢ coenuHeHus monexyasl ”PHE ¢ puboco-
moii. ITo mpuenuny kommiemenrapaoctu TPHE ¢ nmepBoit
AMHHOKHCJIOTOH COEIUHAETCA AHTUKOAOHOM C COOTBETCT-
ByomuM kogoHoMm nPHK u BxoauT B puGocomy. Uudopma-
nunorHasa PHK caBuraercsa Ha OOWH TPHUILIET X BHOCHT HO-
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I'nasa 3. OPTAHOH/JHO-KEJETOYHBIH YPOBEHb OPTAHH3AIIHH JKH3HH

Byio TPHK co BTopoit amurokucaoroi. [lepsasa TPHK nepe-
asuraetcd B pubocome. AMHHOKHUCIOTHI COMMAAIOTCA APYT
¢ IpyroM, Mey HHMH BO3HHMKAET IEeNTHAHAA CBA3b. 3a-
Tem uPHK BHOBE IepegBuraeTcda poBHO Ha OJAMH TPHILIET.
Tlepeas TPHE ocBobosxnaeTca u nokugaer pubocomy. Bro-
pas TPHK c nByMsa aMMHOKHMCJIOTaAMU IIepe/BUTraeTCcA Ha ee
MecTo, a B pubocomy Bxoaut caegyiomas TPHK ¢ Tperneit
aMHHOKHCIO0TOH (puc. 64). Bech npomecc BHOBb U BHOBb I10-
Bropaerca. Madopmannosaas PHE, mocnegoBaTenbHO IIpo-

Puc. 64, Cxema cO0pKH MOJHIeNTHIHOH Ueny Ha pudocome: 1—4 mocjenosaTeTbHOCTb ITAIIOB

IBUTasch yepes pubocoMy, KasK bl pas BHocHT HOBYI0 TPHE
¢ AMHHOKHCJIOTOH ¥ BRIHOCHT ocBoGoauBmIyiocs. Ha pubo-
coMe IOCTEeIIeHHO pPacTeT MOJHUIEeNTHIHAA Menk. Beck mpo-
mecc obecrieunBaeTCs AeATEeILHOCTRIO (DepMEHTOB ¥ HEPI'U-
eit ATD.

C6opka NOJUIEeNTHAHOMN ey IPeKpalaeTcsa KaK TO/b-
KO0 B pub0ocoMy IOIajaer OJUH U3 TPEX CTON-KOoA0HOB. C HU-
Mu He cBaszana HU ogua TPHK. OcBobosxkmaerca nociaegHas
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§ 16. Buocunmes beaka

TPHEK 1 cobpaHHasa moMHIenTHAHASA IIeIlb, 4 prbocoMa CHH-
maerca ¢ uPHE. ITonmunmentuaHan mens 3aTeM IpeTepreBa-
eT CTPYKTYDPHBIE H3MEHEeHUs U IpeBpaiaer B 6enox. Buo-
cuHTe3 OesIKa 3aKOHYEH.

» [Ipouecc cO0pKM OHOM MOJEKYIBI OeJIKa JJIATCA B CPel-
HeM oT 20 1o 500 ¢ ¥ 3aBHCHT OT AJIMHEBI HOJIHIIEIITH/HOM’ 1eI1H.
Hanpumep, 6esok 13 300 aMHHOKHCIOT CHHTEZHDYETCA IIPH-
ommsuTensHo 3a 15—20 c. Benku cTpyKTypHO B QyHKIIHO-
HAJILHO OYeHB pasHoobpasHel. OHH oIpeeIaioT PABBUTHE TO-

Puc. 65. Peanusanusa HacjJeACTBeHHOH NporpaMmsl B KiIeTke: 1 — TpaHckpununus; 2 — peakuus
NpHCOeIHHEHUA AaMUHOKMCAOTEI; 3 — TpaHcaauua; 4 — JHK; 5 — nudopmanunonnaa PHK;
6 — rpancnoprHaa PHK; 7 — amunokucemora; 8 — pudocoma; 9 — cHMHTe3MpOBaHHLIH Gell0K

IO MJIM WHOTO IIPH3HAKA OPraHM3Ma, YTO ABIAETCHA OCHOBOM
crnenu(UIHOCTH ¥ HEOJHOPOLHOCTH KHUBOT0. <«

Peannzanusa HaclieqCTBeHHONH WHMOPMAILINHA B KJeTKe.
Peanuaamnua HacneACcTBeHHON MHAOPMALIME B JKMUBOM OCY-
IIECTBJISETCH B peaKI[UAX MATPUIHOTO CHHTE3a, IPOTeKAar0-
muX B KieTke (puc. 65).

Pepynnukanus BeZeT K MOCTPOEHHWI0 HOBEIX MOJIEKY.JI
IOHE, uro HE0OX0ANMO AJIs TOYHOIO KOIIMPOBAHHUSA I'eHOB
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I'aasa 3. OPTAHOHJHO-KEJETOYHEBIH YPOBEHB OPTAHH3ALIHH KH3HH

M UX Iepefayy JOYepPHUM KJEeTKaM OT MAaTePUHCKOH mpu
fJeneHuu. BuocuHTed OeNKA TAKIKE CBASAH C TeHETHYECKHM
KojgoM u reHamu. [locpecTBOM peakIUil TPAHCKPUIIIIHH
H TPAHCIALNH, 118 KOTopeIX Heobxogumel PHK, aMmusoKuHC-
JIOTHI, pubocombl, (pepmeHTHl U1 AT®, B KJIeTKe CUHTE3HUDY-
Tca crenudryueckue 6enkn. OHE OMpPeNeNIsIoOT ee Xapak-
TepHBbIE IPH3HAKH, T. K. B IePBYIO 0UYepelb IpH OMOCHHTEe3e
npoucxoguT cbopka OelKoB-(hepMEHTOB, OTBEUYAIOINX 3a
IPOTEeKAHHE JKH3HEHHBIX PEAKIIHH B KJIETKE.

BuocuuTes 6enKa ABIAETCA YACTHIO IPOIEcca Peaslsa-
OUH IM'eHeTHYECKOH IMpOorpaMMbl KJIETKU ¥ BCEro OPraHu3-
Ma. IToT nporece, kak u cuHTez PHE, u peayninkanmus
IHEK, oTHOCHTCA K peakIiusaM MaTPUYHOrO cuHTe3a. Ho B
OTJAMYHE OT ABYX HOCJAEAHMUX pPeaKuuil 6muocuHTE3d Heaxa
IIPOTeKAaeT Ha OPraHOMAHO-KJIETOYHOM YPOBHE OpPraHH3a-
UM }KHUBOTO.

Buocurmes 6enka, mpancisyus, mpaHcKpUnyus, AGHmuKoooH.

1. Karue ycnogusa Heobxodumbsl Ona Ouocunme3sa Geakra e waemie? 2. Pac-
crkaxcume, Kax npoucxodum npucoedurenue AMUHOKUCLIOM K MOLEKYLAM
mPHEK. 3. Kaxue ywacmxu moneryav. mPH K onpedensaiom nonoxcenue amu-
HOKUucombl 8 noaunenmudnoir yenu? 4. ITowemy Heobxodumo movHoe Ko-
nuposaxue zeHemuueckoll ungopmayuu npu duocunmese 6eaxa? Karue pe-
axyuu obecnevusaiom ee peaausayuio? 5. Kax npoucxodum cbopka noau-
nenmudHnoil yenu Ha pubocome? 6. B wem ocHo8HOe OMaUYLE PeAKYUlL mam-
PU¥HOo20 cunmesa om peaxyuil duccumunrayuu u pomocurnmesa? Omeem
ofocHyiime.

o cepedunbl 50-x 22. cuumanocs, ¥mMo YeHmpom cunmesa 6enrKa A8AANMCA
murpocomst. ITozdnee Obl10 Yyemano8ieHo, ¥mo 8 6uocuHmese yLacmeyom
He 8ce MUKPOCOMbL, @ MOJbKO PUOORYKAeonpomeudHsle KOMNIEKCbL, KOMO-
pete P. Pobepmcon nHaszean pubocomamu. Omevecmeentblili OUOXUMUK
A.C.Cnupun 8 1963 2. evidenun dee pubocomanrbruie cydsedunuybL U ycma-
HO8UWNL uX cmpoeHue. O0HapyXeHue 8 KIemKax noiucomb. — CMPYKmMypol,
cocmosauieir uz 5—70 pubocom, nozeoauno IJxc. Yomcony evickazamos nped-
nonoxeHue, ¥mo cunmes 0eaxa npomexaem 00HOBPEMEHHO HA MHONCECMEe
pubocom, komopuie cazanvt ¢ uPHEK. B xode danvHelwux dKcnepumenmos
ObLal YCMaH08leH 8eCb MeXAHUIM MPAHCLAYUL.
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§ 17. dKusnennvil yuka Kaemxu. Xpomocomse

§ 17.

JKHU3HEHHBIN IIUKJ KJETKH. XPOMOCOMBI

Bcenomuume u3 ywebnurka «Pacmenusa. Baxkmepuu. I'pu-
ObL U JUWALHUKUY, KAKUEe NPOYEeCcCh. XApaKmepusyom
HusHedeameavHocmy Kaemuu. Kaxoe cmpoenue umeem
KaemoyHoe adpo? Ymo maioe xpomocomui? Karxoe cmpoe-
Hue umeem moaexyna JJHK? Ymo makoe pedynaukayus
HOHEK?

ITepuon :xusHEe I ATEIBHOCTH KJIETKH OT MOMEHTA €€ BO3-
HAKHOBEHUS JI0 CMEPTH HA3BIBAKT MUIHEHHbLM WUKIOM
KJemKxu, WA KAeMmOYHblM UUKA0M. B 3TOT mepuon mpouc-
XOZAT POCT, Pa3BUTHE U Pa3MHOKeHWe KJIeTKH. [[nuteins-
HOCTDH KJIETOYHOTO ITUKJIA B PASHBIX KIIETKAX JAaXKe ¥ 0JHOro
M TOTO Ke OpraHmuaMa pasjnuHa. Hanpummep, Ipomoisu-
TeJBHOCTBh 3TOT0 IIHUKJA B KJIETKAX SNHUTEIHAILHON TKAHHU

Puc. 66. JKn3aenHbIH IAKT KIeTKH (KiaeTounsrit nuka): 1 — unrepdasa; 2 — muros
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T'nasa 3. OPTAHOHJHO-KEJETOYHBIH YPOBEHb OPTAHH3AL[HH JKH3HH

Pue. 67. Hurn xpomaTusa
B uHTepdase KH3HEHHOTO
IHKJA KJIeTKH

YeJIOBeKa cocTaBaAeT okoao 10—15 u, a KJIeToK 1eyeHH me-
JIBIH rof. KIeToYHEBII UK COCTOUT B3 ABYX PA3HBIX II0 IIPO-
JOJIKUTEIBHOCTH HHTEDBAJIOB: HHTePGhAashl U JeJIeHUA KJIeT-
KH (puc. 66).

HaTtepdasza. YacTs KU3HEHHOIO MHUKJIA KIETKH MEMHKIY
IBYMA IIOCTENOBATENLHBEIMH €€ NeJIeHHAMH Ha3bIBAIOT UH-
mepga3zoil (OT JaT. uHmMep — MeKAY H rped. pasuc — mo-
asnerue). OHa XapakTepuayeTcs aKTHBHBIMH IIPOIECCaMH
oOMeHa BellecTs, OMOCUHTE30M 0EJIKOB, HYKJIeHHOBBIX KM~
CJIOT, YIVIEBOMOB U MUIHAOB. B mHTEepdase IPOUCXOAAT IIPO-
IIECChI, CBABAHHBIE C XKUBHEAEATEIbHOCTHIO KJIIETKH — JHUC-
CUMHUJIANNA U ACCUMHUIANNA. BodpacTaer 3amac 9Hepruu
B KJeTKe 3a cuer cuHTe3a ATD. B aape aKkTHBHO CHHTE3H-
pviorea Bee Buabl PHE, B agpeimike obpasyioTesa u cobupa-
oTesa pubocomsl. IIporcxoauT HHTEHCHBHEIN POCT KJIETKH,
yBeJIUUMBaeTCA KOJHYECTBO BCEX ee OPraHOUI0B.

I'maBEBIM coObITHEM HMHTEP(ha3bl ABIAETCA PeAYIIAKA-
nusa [THK — ee camoynBoerne. Tak KiIeTKa IOATOTABINBA-
eTCcA K AeJIeHHUIO.

TIpogomxHuTeIbHOCTE HHTEP(A3HI 3aBUCUT OT THIIA KJe-
TOK U B cpegHeM cocTasiser He meHee 90% ot obmero Bpe-
MEeHH KJIeTOYHOTO IuKJia. I[locie OKOHYAHKUA HHTepP(hAassl
KJIETKA BCTYIIaeT B CAEYIOIYIO YacThb IUKIA — JejleHue.

Crpoenne xpomocom. BajxHas poib B KJIETOUHOM IIHUKJIIE
IIPpHUHALJIEKHAT XpoMocoMaM. X pomMocoma — KOMILIEKC
cnupaausoBaHHbIX Moaexkya [THK m 6enkoB (oT rped. xpo-
M0 — 1BeT u como — Tesno). OHE He TOJBKO OCYIIeCTBIIAIOT
pPeryasiuio scex o6MeHHBIX IIPOIECCOB B KJIETKe, HO U obec-
[IeYHBAIOT [Iepefayuy HACIe[CTBeHHOH HH(OPMAIHH OT OJHOT'O
MOKOJIeHUS KJIeTOK U OPraHus3MoB — ApyruM. B nmpokapnor-
HOM KJIETKE COIEPsKHUTCH TOJBKO OJHA KOJBIeBad MOJEeKyIa
IIHE, neceazannasn ¢ benkamu. IlosToMy ee Helb3sa Ha3BaTh
XPOMOCOMOI.

BoapmnHEETBO XpOMOCOM B HHTep(hase HaX0AATCS B BHe
HHUTeH XpOMaTHHA, YTO JeJIaeT UX IPaKTUYeCKH HeBHIUMBbI-
mu (puc. 67). ITocie pegynInKamuy Kamiaa XpPOMOCOMa co-
crouT u3 aByx mosekyi IHK, koropsle ciupanusyiores, co-
eIMHAIOTCA ¢ OeJIKaMH 1 nprobpeTaroT yeTKHe (popMel. IBe
pouepHue Mosuexkyasl [JHK ymaxkoBeIiBaloTCA MOPO3HE H 00-
PasyoT cecmpuHcKue xpomamuds. (OT rped. Xpoma — IIBeT
" sitdoc — BHuA). CecTpUHCKHE XPOMATHAE! YAEDHUBAIOTCA
BMecTe ¥ 00pasyioT oAHy xpomocomy (puc. 68). Yuacrok
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§17. HMusnennvii yuxa knemxu. Xpomocomot

CIENJIEHHS JBYX CECTPHHCKUX XPOMATH/] HA3LIBAETCH UeH-
mpomepoii (0T IaT. yeHmpym — CePefUHA U MepOC — YacTh).

Mayuure dopMy 4 pazMepbl XpOMOCOM, YCTAHOBHTH HUX
KOJIMYECTBO B KJIETKE MOYKHO TOJBKO BO BpeMd AeJIeHHud,
KOrjia OHM MaKCHMMaJJbHO CIIMPAJIH30BAHLI, ILJIOTHO YIIAKO-
BAHBI, XOPOIIIO OKPANTUBAIOTCA M BHAHBI C IOMOIILIO CBETO-
BOT'O MHKPOCKOIIA.

XpomocomMHEINH HAGOp KIeTok. KioeTKHM KaKaoro opra-
HHU3MAa COJIepIKaT ollpeiesieHHbIH HA00p XpOMOCOM, KOTOPHIH
HABBIBAIOT Kapuomunom (0T rped. KapuoH — SAPO U mu-
noc — obpaser, popma). {15 KaK 010 BH/1a OPraHU3MOB Xa-
paxTepeH CBOM KAPHOTHII. XPOMOCOMEI KAPHOTHUIIOB pas-
Jauyapresa mo gopMe, BeluduHe U HAGOPY reHeTHYECKOil
uH(popManuu. XpOMOCOMHEBIN HAGOD CTPOr0 HHIUBUYAJIEH
IS KasKJOoTo BUJa opranusaMa. Tak, KapHOTHII YeI0BeKa
cocrasiser 23 mapsl xpomocoM (puc. 69), I0J0BOH MYIIIKHK
JIPO30(HIBl — 4 Napsl XpOMOCOM, OJHOT'0 W3 BH/I0B IIIIIeHH-
el — 14 map.

WccrenoBaHua KaPUMOTHAIIOB Pa3JIMYHLIX OPraHU3MOB IT0-
Kasajl, UTO B UX KJETKaX MOXeT COIepP;KATbCA ABOMHOM
¥ OIWHAPHBIH HAO0ODEI XPOMOCOM.

H60ilHoil HAOOP XPOMOCOM COCTOUT BCErga U3 MAPHBIX
XPOMOCOM, OJJHHAKOBLIX IO BeIHYHHE, (hopMe U XapaKTepy
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Puc. 68. Crpoerne xpomo-
COMBI HIOCJIE PeNyIlIHKA-
muu [IHK: 1 — mentpome-
pa; 2 — njeYyu XpoMoco-
MBI; 3 — CEeCTPHHCKHE XpOo-
MaTHABI; 4 — MoJeKyla
ITHK; 5 — Gesnor
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Puc. 69. Xpomocomustii HaGop K1eTok yenoBera: A — obmana dororpadusa; B — 23 naper xpomocom
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I'nasa 3. OPTAHOHJHO-EJETOYHEIH YPOBEHb OPTAHH3ALIHH JKH3HH

HacaeACTBeHHOM mHbopmaliuu. [TapHbie XpOMOCOMEI HA3HI-
BAlTCA 20MOL0ZUYHbLMU (OT TPed. 20MOC— OJUHAKOBBIN).
Tak, Bce HEIIOJIOBBIE KJETKH YeJioBeKa cojeps:xar 23 mapsl
XPpOMOCOM, T. e. 46 XxpomMocoM mipeicTaBiieHs! B Bue 23 map.

HABOP XPOMOCOM v
(KAPVOTHII) aposzopuiibl 8 xpomocom 06pasyoT 4 napsl. [lapasie romo-
JIOTHYHEBIE XPOMOCOMEI BHEIITHe 0UeHb I0X0xH. X menTpO-
——> aBoiiroi (2n) Mepbl HAXO04ATCA B OJHHUX M TeX JKe MeCcTax, a T'eHbl pPacmo-
JIOYKEHBI B OJIHHAKOBOM I10CJIeI0BATEILHOCTH.
L » opumHapHLLE (n) B HeKOTODHIX KJIETKAX MOKEeT ObITH 00uHaApHbIL HAOOp

xpomocom. Hampumep, B KJIeTKAX HUBIIUX DACTeHHUN —
OJHOKJIETOYHBIX 3€JIEHBIX BOJOpOCIel Habop XpOMOCOM OAM-
HaPHBIN, TOT/a KAK Y BEICIIIMX PACTEHHUH U JKUBOTHBIX OH —
nBoiHOM. [losI0BBIE KIIETKH KUBOTHBIX TaKKe HMEIT OJH-
HapHBIA Habop xpomocoMm. [lapHbIe XpPOMOCOMEI B TAKOM
cJIydae OTCYTCTBYIOT, TOMOJIOTHYHBIX XPOMOCOM HET, & eCTh
HezoMmos02udHble. Tak, IOTOBEIE KIeTKY YeJIOBEeKa COZePIKaT
23 xpomocomsbl. [IprueM XpOMOCOMHBIA HAOOD MYKCKHX
¥ YKeHCKHX II0JIOBBIX KJIETOK OT/iuaeTcs 23-eif XpOMOCOMOIH.
Ona HanmomuHAaeT 1o (popMe JaTHHCKHEe OYKBEI X mam Y.
B cmepmaTozougax mMoskeT OBITH X- MIH Y- XpoMocoMa.
SAineraeTkH jKe Beerga HecyT X-XpoMOCOMY.

XpoMocoMHBIN Habop NpHHEATO 0003HAYATE JATHHCKOI
OykBoii n. [[BoitHOIT HAGOP COOTBETCTBEHHO 0003HAYAETCS
2n, a OMMHAPHBIA — 1.

"%

Husnennvtii yura Kiemru ( K1emoynslil YUk ), unmepgpaia, cecCmpuHncKue
xpomamudvl, ueHnmpomepa, kapuomun, d60lHoi HAGOp XPOMOCOM, 20MON0-
2ZUYHBLE XPOMOCOMBL, OOUHAPHDBLI HAOOP XPOMOCOM, HE2Z0MOL0ZULHbLE XPO-
MOCOMBL.

1. Jaitme onpedenenue Hu3HeHHO20 YUKIA KiemKU ( KI€MOYH020 YUKAA ).
2. Ymo maxoe unpeppasa? Kaxoe cobbimue agniaemca 21a8HbLM 8 UHMeEp-
gasze? Omeem obocnyiime. 3. H3 ckoavkux monexyan [JHK cocmoum xpomo-
coma 8 Hauase unmeppasvl u neped denenuenm kremrué 4. Kax onpedens-
10 YUCIO U (POPMY XPOMOCOM Y PA3HBLX 8U006 opzaHu3mos? 5. Yem deolinol
Habop xpomocom omaudaemes om oduraprozo? 6. B kapuomune Kpoauka
Hacuumuiearom 44 xpomocomvt. CKOIbKO XPOMOCOM HAXOOUMCA Y KPOAUKA
8 HenoL08bLX U CKOLbKO 8 NOJL08bLX KAeMKaAxX?

Cxemamuuno 3apucyiime 8 mempadax omdenvryo xpomocony. Q6oznavvme
HQ pUCYHIKe 8Ce ee Hacmu.
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§ 18. Peanusayusn nacnedcmeennol ungopmayuy Ha kremoinom yposue. [lenenue knemruw —

§ 18.

IEPEJAYA HACJEJCTBEHHOI HH®OPMAIIAHA
HA KJIETOYHOM YPOBHE. IEJIEHHUE KJIETKH

Puc. 70. MuTo3 B KileTKax
KOHYHKA KOpemIKa JyKa

Pacemompume pucynru 70, 71 u ecnomnume 6 wem cyuy-
Hocmb denenus kaemku. Kax npoucxodum smom npo-
yecc? Ymo makoe camogocnpouseederue KaKk npuU3HaK
scue0zo? Ymo oro obecnevusaem?

OxuH 13 IPU3HAKOB KHUBOT0 — CaMOBOCIIPOU3BEJIeHHE,
NPOABJIAETCA HA OPraHOKUIHO-KJIETOYHOM YPOBHE B BHJe Jle-
JeHudA KJIeTKH., Cnoco6HOCTh K [eJIeHWI0 — BasKHellIlee
CBONMCTBO KJEeTKH. B peaynbTraTe aToro mpoiecca U3 OLHOMI
KJIeTKM BOSHHKAIOT, KaK IIPaBHJIO, 1BEe HOBBIE, UYTO ObDec-
NeYHBaeT HeIPEePEIBHOCTE ¥U3HH U ITepejauy HacJlelCTBeH-
HOH MH(MOPMAIHUX OT HCXOAHON MATEPHUHCKOH KJIETKH —
LOYEPHHUM KJIETKAaM.

Muro3. HanbGosee pacupocTpaHeHHEIN CII0CO0 JeleHus
KJIETKH — Mumo3 (0T Iped. MUMO3 — HUTH), UIIH HENPAMOEe
denleHue KaemKiu, IPHA KOTOPOM M3 MAaTEPUHCKOH KJIETKH
00pasyloTcsa ABe JOYePHHE KJIETKH C TAKUM e HabopoM Xpo-
MOCOM, KAK M Yy MUCXO0JHOH KIeTKH. JTOT mporecc obec-
IeyrBaeT yBeJIWYeHHE UWCJa KJIEeTOK, POCT OpPraHM3Ma,
pereHepanuo 1 BO30OHOBIEHNE KJIETOK B IIPOLIECCe UX CTa-
PeHHA. ¥ HEKOTOPHIX OPTaHU3MOB MHTO3 JIe3KUT B OCHOBE UX
PasMHOMeHNA OECIIOIBIM IIyTEM.

MmuTO3 MOKHO YBHIETh Ha GUKCHPOBAHHLIX Mpernaparax
B CBeTOBOH MHuKpockon (puc. 70). CoBpeMeHHbBIe MEeTOAEI
MHUKPOCKOIHHM X MUKPODOTOCHEMKH TAa0T BOSMOMKHOCTD Ha -
OJII0/1aTh ATOT MPOIIECC TAKIKE U B 3KHUBOH KJIeTHKe.

Craguu muro3a. MUTO3 COCTOUT U3 YeThIPeX IOCIeL0BA-
TeJIBHBIX CTAAHM, obeclIeunBaOIUX PABHOMEDHOE paclipe-
AeJleHne reHeTHYeCKoi HH(DOPMAIIMH B OPIraHOUAOB MEXKIY
ABYMs J0OUeDHEMH KIeTKaMu. BaxkHas poib B aTOM IIpoliec-
ce IPHHAJIeKHUT [eHTPHOIAM KJIeTOUHOI0 [IeHTPa, KOTOPhIe
ofeceyBaOT PABHOMEDHOE pacnpeeleHe XPOMOCOM Me-
JKIY JOYePHHMHU KJjeTKamu (puc. 71).

IIpogpasa. Ilepexon U3 uHTEPdAa3s B npodasy MHUTO3a
npoucxomsuT nocrenesso. Monekynsl [IHK cesaseiBalorTca
¢ OeaxaMH, MAKCHMAJIBHO CIIHPAJU3YIOTCH, YTOJIIAITCSH
¥ IIpeBpalljaloTcA B XOPOIIIO 3aMeTHEIe XpoMocoMel. Kaxnas
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I'nasa 3. OPTAHOHJHO-EJETOYHBIH YPOBEHD OPTAHH3ALIHH JXH3HH

Puc. 71. Cragum mutoza: 1 — npodasaa; 2 — meradasa; 3 — anadasa; 4 — Tenodasa

xpomocoma o0pasoBaHa JBYyMHA CECTPHHCKHUMH XPOMAaTHA-
Mu. OHYM cOeIMHEHEL IPYT ¢ APYTroM neHTpoMepoit. Konuye-
crBo JIHK B nBa pasa Gosbiue 9ucia XpoMocoM (2n).

Anepuasn 060JI0YKA HATHHAET PACCACEIBATHCSA, & ANPLITII-
KO ucuesaeT. [[eHTPHONMN KJIETOUHOTO IEHTPA PACXOAATCA
K TI0JTIOCaM, 00pas3y s U3 MUKPOTPYDOYeK BepeTeHO AeIeHn s,
MuKpPOTPYOOUKH PACIIOIATAIOTCA BOKPYT IEHTPHOJIEH B BA-
e 3Be3nbl. B KoHIe mpodaskl AfepHaa MeMOpaHa IIOJIHO-
CTHIO HCYE3aerT.

Memadgasa. Bo BTopyo cTa[ii0 MUTO3a HUTU BepeTeHa
JeJIeHN A yiKe MOJTHOCTHIO chopMUpoBaHbl. OHM COEAUHSAIOT-
cA ¢ IMeHTPOMepaMH XPOMOCOM, KOTOPhIE pacloaralnTces
B 9KBATOPHAJILHOI IJIOCKOCTH KJIETKH. B 2TOM MONI0KeHNH
OHHM YIep:KHUBAIOTCA MUKPOTPyDouKamMu. XpoMOCOMBI XOPO-
1[I0 3aMEeTHBI, JeKaT OTAeJBHO, UTO II03BOJIAET ONPEAeIuTh
UX 9HUCJI0, (hopMy ¥ BeJIUUIHHY.

Anagpasza. ITo camas KOPOTKas cranusa. XpoOMOCOMEI BHE-
3aIIHO PA3/IeNIAI0TCA B MeCTe IIeHTPOMEDHI Ha CeCTPHHCKHE XPO-
MATHALI, KOTOPbIE CTAHOBATCSA Tellepb OTAeJIbHBIMA CECTPUH-
ckuMu xpomocomamu. C MoMOINbIo HATeH BepeTeHa [IeIeHIA
HAUMHAETCS ABIKEHHE CeCTPHHCKHX XPOMOCOM K HOJIIOCAM
KJIETKH. ¥ KayKJ0ro IOJI0CA OKa3biBaeTCA TAKOEe JKe YHCJIO
XPOMOCOM, KaKoe BbLIO B HCXOIHOM MAaTePHHCKON KIIeTKe.

Tenopasza. B mocieHION CTAAUIO JeJ€HIA IPOUCXOJUT
(hopMupOBaHue ABYX HOBBIX KJIETOK. XPOMOCOMBI JIeCIINpa-
JIM3YIOTCHA, BOCCTAHABIMBAETCH A/lepHas 060/109Ka, IOSABIIA-
erca aApeinko. HUTH BepeTeHa JielleHUsA Y IIOJIOCOB KJET-
KM MCUe3aioT. » B KJIeTKax BHICIINX PACTeHHWH IEeHTPHO/IH
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§ 18. Peanusayusn nacredemeaenioii ungopmayuu Ha kremounom yposue. Jlenenue xremxu —

OTCYTCTBYIOT, & HUTH BepeTeHa AesieHud (QOPMHUPYIOTCA He-
TOCPEeICTBEHHO M3 MUKpPoTpybouexk. Kpome miasmaruue-
CKOM MeMOpAaHbI B HUX M3 IIeJIJIF0JI03HEIX BOJIOKOH 00pasyer-
cA 000JIOUKA KIETKHU. «

[aree mpouCcXoAUT paBHOMEPHOE pacipeaelieHne opra-
HOMJOB Y HNOJIIOCOB KJIeTKH. CTaaus sapepliaeTcs JeJeHu-
€M IIMTOILIAa3Mbl ¥ 00pa30BaHMEM ILIA3MATHUYECKONH MeM-
OpaHbl B LEHTPAJbHON YaCTH KJIETKH. BO3HUKAIOT JIBe
HOBEIE JOYEPHHE KJIETKH, IOJHOCTHIO MAEHTHUYHEIE MATe-
PHHCKOH.

Becr nponecc neneHnA IIUTCA OT HECKOJIBKHX MUHYT 10
Tpex 4acoB (B 38BUCHMOCTH OT THIIA KJIETOK M OPTaHH3MAa).
IIpogoaKuTeILHOCTE MUTO3a B HECKOJLKO Pa3 MeHbIIe
UHTep(asbl.

Buosornueckoe 3HaUeHHEe MHUTO3a 3aK/JI0UAETCH B 00ec-
IeYeHWH II0CTOAHCTBA YHUCJIa XPOMOCOM, HAeHTHYHOCTH Ha-
CJIeICTBeHHONU HH(OPMAIIMH U N'eHeTHYeCKOH CTa0MILHOCTH
YV BHOBE BO3HHKAIOIINX KJIETOK.

» Amuto3s. HOrza BCTpeuaeTcs M IPyroi BUj feJIeHusd
KJIeTKH — aMHATOo3. Amumos (0T rped. a — OTPHIATEIbHASN
YacTHIA U MUMO3 — HHATH) — IPAMOe JeJeHHe AApa KJeT-
KH, T. e. 0e3 00pa3oBaHHA XPOMOCOM U BepeTeHA [eJIeHU.
IIpu aTom HacnencTBeHHAA MHPOPMAIIAA MEKAY JOUePHH-
MM KJIeTKaAMU pacrpefesiseTcd HEPABHOMEPHO. AMUTO3
BCTpedaeTcs y HEKOTOPHIX IIPOCTEMINNX, B KJIETKAX CIIeIHa-
JU3UPOBAHHBIX TKAHEH, HAIIPUMED B XPAIIEBOM, B PAKOBBIX
KJIeTKaX. 4

Buomoruueckoe 3HauYeHHe NedeHHsA KJIeTKH. IIpu Kie-
TOYHOM JeJIeHHH HacleCTBeHHAd MHGMOPMAIINS IepeaaeT-
CHA OT MaTePUHCKHUX KJIETOK mouepHum. KIeTKH pasMHOMKA-
IOTCA IIyTeM YBOEHHA CBOETO COAEPIKHUMOT0 C ITOC/IeYIOIIM
JesieHreM HagBoe. MUTO3 — OCHOBHOMH cItoco0 meleHus KleT-
KM, ofecneurBarOIHil HENIPEPLIBHOCTD MKHU3HHM HA Halleil
nnanete. Pegynnunkamua [ITHE, koropas npeamecTsyeT Kie-
TOUHOMY OeJIeHHIO, OEIECE[Q‘-IPIB&ET BLICOKVIO HAOEXHOCTHh KO~
NIMPOBAHUSA HACIEACTBEHHOIO MaTepPHAa KJIeTKU U TOYHYIO
Tepefavyy reHeTH4YeCKOH HH(MOPMAIIHY M3 OJHOI0 IIOKOJIeHU
KJIeTOK Apyromy. B ux ocHose jexar nBa npomeccel. Oquna
U3 HUX — KpaTHoe yBenwdeHUe KosmuectBa [JHK B xpomo-
coMax KJIeTKH B HHTep(dase ee }KUIHEHHOTO IHUKJIa. BTo-
pOMl — CTPOT'0 PABHOMEPHOE paclipeesieHre TeHeTHUeCKOTO
MaTepHana MeXAy JOYePHUMH KJeTKaMu npu murtose. Ta-
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KUM 00pasoM, METO3 KaK OCHOBHOH CIIOCO0 JeJleHUA KIeTOK
MOAAEPKUBAET UX TeHeTHUECKYIO CTa0MIBHOCTE.

Camoperyasanusa akTusHOCTH KiIeTKH. KieTka paGoraer
KaK eJMHas GMOJOTMYecKas CHCTeMa C BEICOKOH CTeNeHBIO
TOYHOCTH ¥ coryiacoBanHocTu. CaMoperyidanusd ee akTHBHO-
CTH OCYILeCTBAseTcA 6jarogapa pasaudHBIM OelKaMm, HH-
(hopManua 0 CTPYKTYPe KOTOPBIX 3aKOJMPOBAHA B T€HETH-
YecKOM annapare KJIeTku. IMeHHO OeJIKH cIIyaT OCHOBOM
BCeX IPOIIeCCOB KU3HeAeATeIbHOCTH KiIeTKH. Tak, 6enku-
(hepMeHTHI 06eCIIeYNBAIOT IPOTEKAaHHE B KJIETKEe PeaKIlHii
merabonuama. CrpouTenbHble OeJIKH ONPeNensioT CIemu-
(uueckue 0cOGEHHOCTH KJIETKH, ee Gopmy. Ilox KoHTpOIEM
peryJiaaTOpPHBIX GEJIKOB HAXONUTCHA pPeajus3anus HacjaencT-
BeHHOH MH(MOpPMaIVK B KIEeTKE.

/‘éﬁgﬁ? Mumos, npogasza, memapasa, anapasa, merodhasa, amumos.
7/
»

1. llaiime onpedenenue mumosa. 2. Kaxue cmpyrxmypsl o6ecneiueanm pas-
| HoMepHoe pacnpedenenue xpomocom mexcdy doweprumu rwaemramu? 3. Ilo-

AcHUmMe, ¥mo npousoiidem, eciu 60 6pemsa MUMO3ad paspyuiume 6epemero
JesleHUA KAeMKU L OCMAHOo8UMb npouecc. 4. Onuuwiume npoueccot, npOUCxo-
dawue Ha cmadusx mumosa. 5. Karxoeo 6uonozuveckoe 3Haienue mumosa?

- Onpedeaume uucao xpomocom u koauwecmeo [[HK 6 kanxcdyio pasy mumosa.
ITepewepmume 8 mempads u 3anoiHume madiuyy.

YKM3HEHHbIA LIMKN KNETKU (KNETOYHBIA LIKKN)

Mazbi knetouHoro yukna | Uutepcasa | Mpodpasa | Meracasa | Anadasa | Tenodasa

Yucno xpomocom

Konuuectso AHK

Ha ckopocms Mumo3a u npodoniumenbHocme €20 0mdensHblX (a3 éaudem
memnepamypa cpedvi. C ee pocmom npoyecc ycrkopaemes. Hauboree cyuse-
CcMBeHHO 3MO cKa3bléaemces Ha npogase u menogase. Tak, nosviuteHue mem-
nepamypot Ha HECKOIbKO 2padycoe npueodum K momy, wmo 6 Kiemrax sndoc-
nepma upuca npogasa ¢ 65 mur u meaopasa c 75 mun ycxopsiomea 00 40 mun.
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T'araea 4. OPTAHH3MEHHBIH YPOBEHb OPTAHH3AIIHH JKH3HH

§ 19.
MHOT'OOBPA3SHE OPTAHHU3MOB. KJIETOYHBIE
N HEKJIETOYHBIE ®OPMBbI ;KU3HHU

BenomHume, Ha KaKue yapcmaea pa3denaiom 6ce opeaHus-
mbuL. Pacemompume pucynku 72, 73. Kaxosbl 0codenHo-
cmu empoeHus 00HOKLeMOoYHbLX opearu3mose? Paccmom-
pume pucynru 74, 75. Hem KOLOHUAIbHbLE OPZAHUIMbL
omauvalomes om 00noxaemounblx? Cpagnume MHOZ0-
KJemouHble U 0OHOKJIeMOYHble OP2AHU3MbL. B vem ux
cyuiecmeervle OMAULUA?

Opzarusm (OT JaT. Op2aHU3MO — YCTPAUBA0, IPUAAI0
CTPOMHLINA BH) — 3T0 OMOJIOTHYeCKaA CHCTeMa, COCTOANLasA
13 B3aUMOCBA3AHHLIX dacTell, QYHKIUOHHUDYIOIINX KaK
onHO 1esoe. [aa M000ro opraEu3Ma XapaKTepHBI Bce IIpH-
3HAKU JKUBOro: 00MeH BellecTB 1 IIpeBpallieHue SHePIruu, pas-
IpaKUMOCTh, HACJIEACTBEHHOCTE M HBMEHYHBOCTh, POCT, Pas-
BUTHE ¥ pasMHOKeHue. OpranusMsl, obuTaromMe Ha 3eme,
OYeHb MHOT000DA3HEI 10 CTPOEHUIO: OJTHOKJIETOYHbIE, KOJIO-
HHAJILHBIE 1 MHOTOKJeTouHBIe. [Ipy aTOM TOJIBKO Cpefu Of-
HOKJIETOUHBIX BCTPEUYAIOTCS IPOKAPHOTEI, & BCe KOJIOHUAJb-
HbIe ¥ MHOTOKJIETOUHBIE — BYKAPHOTHI.

OpHoKaIeTOuYHBIE OpraEu3Mel. Camble IpocThie (QOPMEL OD-
FaHU3MORB — 00HOKAemoyHble. OHI BCTPEUAIOTCA CPeH BCeX
OCHOBHBIX IIaPCTB $KMBOM MPUpOALI: DaKTepHUH, pacTeHHUH,
JKMBOTHBIX ¥ I'pubos (puc. 72, 73). OxHOKIETOYHBIE Opra-
HHU3MBI pACIpOCTpaHeHBI B BOJe, II0UBe, BO3AyXe, & TAKKe
B TeJaX MHOTOKJIETOUHEBIX OpraguaMoB. OJHOKIeTOYHEBIe Op-
raHM3MBI YCIEeNIHO IPUCIOCOOMINCE K Pa3HOO0Pa3HbIM yC-
JIOBHUAM KHU3HU M COCTABJAIOT IMOYTH IIOJIOBHHY OT MAacCChI
BCcex OpraHuamMoB 3eMJiu. JacTh U3 HUX ABJIAIOTCA a8mMompo-
¢amu, ipyrue — zemepompopamii.

OrnuuuTeabHAA 0COOEHHOCTE OQHOKJIETOUHBIX — 0CTa-
TOYHO NIPOCTOE CTPOeHHe TeJia. ITO KJIeTKa, obiasamas
BCeMH OCHOBHBIMH IIPDHM3HaAKaAMH CAMOCTOATEJBHOTO Opra-
musma. Opzanenast (OT IaT. OP2aHeNld — YMEHBIIUTEb"
HOe OT OpraHa, T. €. MaJeHbKHIl Opraf) KJeTKH, IT0A00H0
OopraHaM MHOTOKJIETOYHBIX OPI'aHH3MOB, BBINOJHAIOT pas-

Puc. 72. Bakrepun u oa-
HOKJIeTOYHBIE TPHOBI:
1 — xmmeunsre nagouky; JIHUHBIE QYHEIUN. PasMHOMKAOTCA OTHOKJIETOYHBIE J0CTa-

2 — npommEn TOYHO 61:1(:"1‘[)0 U IIpH 6JI&I‘OHpI/IﬂTHbIX YCIIOBHAX B TE€YEHME
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§ 19. MuozooGpasue opzanuamos. Knemounvie © Hexiemounvie GopmbL HUIHU

yaca MOTYT JaBaTh ABa, a MHOTAA W TPH HOKoJeHUdA. [Ipn
HeOJIaronIpUATHBIX YCIOBUAX OHH MOT'YT 00DA30BBIBATE CII0-
PHI, IIOKPBITEIE IIOTHREIME 00osouxkamu. [Iponeces! sxu3He-
IeATeJBHOCTH B CIIOPAX NPAKTHUYECKH OTCYTCTBYIOT. [Ipu
0J1arOIPUATHBIX YCIOBHAX CIIOPA BHOBE IPEBPAILIAETCA B aK-
THBHO GYHKIIMOHADYIOINYIO KIETKY.

IIpoxapuoTHEIE OMHOKJETOYHBIE OPraHU3MBl BXOJAT
TOJIBKO B apcTBo Baktepun. OLHOK/IETOUHBIE 3YKaPHOTEI
BCTPEYAIOTCA B OCTAJBbHBIX IIapCTBaX KHBOM IPUPOJbI.
B mapcrBe Pacrenus — 9TO OJHOKJIETOUHEIE BOLOPOCIH,
B napctee JKuMBOTHBIE — 3T0 mpocTeiiue, B napcerse 'pu-
OBl — 3TO OLHOKJIETOUHEIE I'DHOBI- PO AKH.

Komonuanpaeie oprannamel. MuOr#Me yueHbIe CUHTAIOT
KOJOHUGNbHbLE OP2AHU3MbL TIEPEXOJHBIMM OT OJMHOKJIE-
TOYHBIX (POPM JKU3HHA K MHOTOKJIETOUHBEIM. B IDHMUTHBHOM
BHJIe TaKOe fBJIeHWe HaOJ0[aeTcA y MPOKapHoT — daKTe-
puii, KOTOpHIe, elsck, 00pa3yoT KoaoHuu. [Ipuuem ais
KaMJIoro Buja 0aKkTepHil XapaKTepHa CBOS OIpejesIeHHAsA
(opma xononun. OHN CHHTE3UPYIOT OIpeAe/eHHEIe (DepMeH-
TBI, IO3BOJAIONIHE UM Gosiee ahdeKTHBHO UCII0Ib30BATE ITH-
TaTeJbHbIE BelmecTBa. IIpu HeGIarONPHUATHRIX YCIOBHUAX
KJEeTKH TaKOW KOJOHUK 00pasyloT CHOphI, ITO3BOJIAIOIIHE
BBI’KHBATH OPTAHUBMY.

Kosoruu Moryr o6pasoBeiBaTh U 3€JI€HbIE BOLOPOCIIH.
Hau6osee muTepecHa B 9TOM OTHOINEHUM KOJOHHUS BOJIb-
BOKcCa, KoTopasd 0oNbIle HATOMMHAET MHOTOKJIETOUHBIHI
opranusm (puc. 74). CorsnacoBanHoe OMeHHE KIYTHKOB

Pue. 73. OnHokneToyHbIC
BOJIOPOCJIH H NIPOCTEHIIHE:
1 — xsmopenaa; 2 — ameba
00BIKHOBEHHAN, 3aXBATHI-
BaKman HHPy30pHIO-TY-
densry

Puc. 74. KojloamalsHasa BOAOPOCHb BOJBBOKC: 1 — BHENIHHI BH KOJOHHH; 2 — CTPOeHNE OTIeIbHBIX
KJIETOK, CBA3AHHBIE APYT ¢ APYrOM HATAMM LHTOILIA3MbI
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Puc. 75. Tkaan MHOTOKIIE-

TOYHBIX OPraHM3MOB!
1 — pacTHTenbHAHA TKAHb
(ocHoBHas doTocuHTE3IH-
pyiomas); 2 — KHBOTHAN
TKaHb (PeCHHTYATHII BIIH-
TeJHi)

obecmeuunBaeT HallpaBJeHHOEe JBHKeHHe. PelpolyKTHB-
Hble KJIeTKH, OTBEUAIINNEe 3a PA3MHOMEHUe, PAcIIoJara-
I0TCA ¢ OZHOH CTOPOHBLI KOJOHHH. Brarogaps um BHyTpH
MATepPHHCKOH KOJOHHM 00pa3yloTcs JoYepHHe KOJOHUH,
KOTODPBIE IOTOM OTAENAITCA U IIEPEXOIAT K CAMOCTOATE b~
HOMY CYIIIeCTBOBAHHIO.

MHorokaeToyHbie OpraHu3mMsel. X0oTA OJHOKJIETOUHBIE
O4YeHBb MHOTOYHCJIEHHE! ¥ ITHPOKO PACIIPOCTPAHEHEI Ha 3eM-
je, II0 CPABHEHHUIO C HUMH MHOZ0KAEMOYHbLE 0P2AHU3MbL
MMeIOT pAJ IpeuMyIlnecTs. B mepByio ouepenb, OHH MOIYT
HCIOJIb30BATE PECYPCHI CPEbl, HEIOCTYIIHLIE efHHHYHOMN
kJaeTke. Hanpumep, HaInune MHOMXKeCTBa KJIETOK, 00pasyro-
MUX PasINYHBIEe TKAHW U OPTaHbl, II03BOJISAET JAepPeBY HJIH
KYCTApPHUKY NOCTHYDL OOJBINONH BEIHYHHBI, C IIOMOIILIO
KOpHe# obecrieyuTh cefe BOJHOE U MUHEPANLHOE THTAHNE,
a B 3eJIEHBIX JIHCTBLAX CO3JABATH OPTaHMYECKHE BeIecTBa.
MHuorokJeToUHbIe JKMBOTHEIE 0J1aT00apsa TKAHAM U OpraHam
cnoco0HEI JTydine JO6BIBATE THIIY, OCBAMBATHL HOBBEIE MECTA
obuTaHKA.

B MHOTOKJIETOYHOM OpraHu3Me KJIeTKH O4eHb pasHoobpas-
HBI, HO BCErJla MOYKHO BBIZIEJIUTH I'PYINBI KJIETOK, CXOJHBIE
II0 CTPOEHHIO M (PpYHKIMAM. ['DYNIBEI KJIETOK B MeXKJIe-
TOYHOT'O BEI[eCTBA MHOTOKJIETOYHOIO OPraHu3Ma, IMeIole
ONWHAKOBOE CTPOEHHE, IIPOMCXOKAEHHE W BEIMOIHAKIINE
cXonHbIe PYHKIMN, HA3bIBAIOT mKanamu (puc. 75). Cuernua-
JIU3anuA KJIETOK Ha BBRINOJHEHWE ONpeleNeHHbIX QyHKITHI
noBeImaeT adeKTHBHOCTH paboThI BCero OpraHuaMa.

PasnuuHBIe TKRAHH 00'BEIHHAIOTCA B OPraHbl, KOTOPLIE,
B CBOIO ouepenb, 00pasyioT cucTeMbl OpraHos. BHyTpeHHMe
OpPraHBl ¥ CHCTEMBI OPTAaHOB XAPAKTEPHE! JJIA YKHBOTHBIX.
PacTennsa uMer0T HeCKOJBKO HHOE CTPOEHHE OPraHOB, HO
¥ OHM COCTOAT U3 PA3JMYHEIX TKaHEH.

Hexrnerounsie dopmsel skusau. Bupycs:. Kpome opranms-
MOB, IMEIOIINX KJIETOUHOE CTPOEHHEe, CYIeCTBYIOT U HeKJie-
TOYHEIE (DOPMEI MKHU3HU — gupycel (0T aaT. supyc — san). Ux
CBOMCTBA ITO3BOJIAKOT, C OJHOM CTOPOHEI, CYUTATE X KUBLIMU
TeJlaMu IPHPOAEL, 4 C APYTOH CTOPOHEBI, PACCMATPHUBATD HX KaK
MOJIEKYJ/IBI BEIIIeCTB HeXUBOM IpHPOAEI. Bupyckl 061amaroT
HACJIeICTBEHHOCThIO ¥ MBMEHUYMBOCTEIO. B TO »Ke BpemMs OHHU
He CIIOCOGHBI K CAMOCTOATEILHOMY 00MeHY BEIeCTB, ITPpeBpa-
IIIeHUI0 SHEPTUH ¥ padMHoKeHn0. [losToMy BUpPYChI — Iiepe-
XOJHAA IPYIIIA MEXKAY 3KHBOH M HEMKHUBOM IIPUPOJOHA.
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§ 19. Mnozoobpa3ue opzanuamos. Knemounvie u nexiemounvie Gopmbl HUIHU

Bupycs 661514 OTKPBITHL B 1892 1. pyCCKUM yY4eHBIM
J.W1. IBaHOBCKHMM IIpK U3YUEHWH MO3aIHOI O0JIe3HH pacTe-
HUA Tabaka (puc. 76). Bekope GbLIM OTKPBITEI CXOJHEIE BO3-
Oynmreny MEHOrHX 3ab0JIeBAHMI pacTeHHN M XHBOTHBIX. Mx
OIpe/e/INJIN KaK TapasuTHIeCKHX 00/Ie3HETBOPHBIX areHTOB,
KOTOPBIE Pa3MHOMKAIOTCA TOJIbKO B KJIETKAX XO3AWHA.

Bupycsr HacTONIBKO MaNbl, YTO [0 IOABJECHUSA 3JIEKTPOH-
HOI'O MUK POCKOIIA MX IPHPOJA OCTaBaJIACh HeACHOH . AKTHBHOE
H3y4YeHVe BUPYCOB HAYaJI0Ch JIMIITh BO BTOPOH mooBrHE X X B,
B aT0 :xe BpemaA 0OPMHIIACE M OT/Ie/IbHASA HAYKA O BUPYCaX —
supycosiozus. B HacTosee BpeMsa U3ydeHHe BUPYCOB HET
O4YeHb HHTEeHCHBHO, OTKPBITO MHOI'O HOBBIX X BHJIOB.

YacTHIbl BUPYCOB HMEIOT CHMMETDPHYHYIO CTPYKTYPY
1 pazHooOpasuyo Gopmy (puc. 77). Cpeau HUX BCTPEUYAIOTCA
MHOTOTPDAHHHKH (BHPYC IIOJHOMHEJHTA ¥ BHPYC repreca),
[aJOYKOBHAHEIE (BUPYC Ta0auyHOM MO3AWKH) B HEIPaBUJIb-
HO OBaJIbHOH (hOPMEI (BUPYC IPHIINA).

Bupycer nmeror oueHb IPUMATHBHOE cTpoerne, OTHennb-
HBIe YaCTUIbl BUDYCOB — BUPUCHbL, COCTOAINHNE U3 HYKJIEH-
HOBOI KHCJIOTHI 1 OenkoB. HyKnenHoBas KUCIOTA CIIYKHT
HacJIe[[CTBEHHBIM allapaToM BHDPYCOB H MOYKET OBITE IIpeji-
crasiaeHa Kak moseryaoin [ITHE, rak u PHK. Ona cocras-
JisleT cepAleBHHY BHpYyca M 3aluIneHa Kamncyaoi. Kamcyna
IIOCTPOEHA U3 MHOYKECTBa MOJIEKYJI 6e1Ka, KOMIIOHOBKA KO-
TOPLIX OIpefeJiseT BHEIIHEee CTPOeHNe BUPHOHA. ¥ HEKOTO-
PBIX IIPeACTaBUTeNIell BUPYCOB, IIOMUMO KAallCyJbl, MOMKeT
OBITS el11e JOTOJTHUTEIbHAA 060I049Ka M3 6eJIKOB U JIMITHIOB.

Puc. 76. Ivurpuii Hocudo-

puu Usanorckuit (1864—
1920)

3 Mounexyaa
PHE
Mounekyast
GenkoB

Puc. 77. Bupyc rabaunoit mozankn: 1 — pacrenue rabaka, mopaskeHHoe BHpPYyCOM; 2 — 3JIeKTPOHHA N

¢ororpacdus Bupyca; 3 — cxema CTpoeHHH
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I'nasa 4. OPTAHH3MEHHBIH VPOBEHBb OPTAHH3AIIHH JKXH3HH

Puc. 78. Crpoenne Bupyca-
daxrepuodara: 1 — dea-
rosasn kaneyna; 2 — ITHEK
BHpYCa; 3 — BOPOTHHYOK;
4 — XBOCTOBOMH 4€X0J; 5 —
fazanpHas NJAaCTHHEKA
¢ munamu; 6 — XBOCTOBBIE
HHTH

Bupycel — BHYTPUKJIETOUHBIE ITAPASUTHEI, T. €, MOTYT Cy-
I[ECTBOBATH TOJHKO BHYTPH IPOKAPUOTHBIX U 9YKAPHOTHEIX
KJIeTOK. BHe KIeTKH-X03AWHA OHH He IPOABJIAT IPU3HA-
KOB JKHBOTO0, CIOCODHLI KPUCTAJIIA30BATHCA N0Z00HO Bellle-
cTBAM HeXHMBOM IpHpPOAbl. J{HN3HEIeATeIbHOCTE BUPYCOB
IPUBOJUT K rubesin KJaeToK. [Ipy BHeIDEHUH B JKUBYIO KJIET-
Ky BHPYC HAUMHAET PA3MHOKAThCH, IIOAABIAA U pagpyrias
BCe KJIeTOUHBIe CTPYKTYpHI. PasHble BUPYCHI IOPAMXKAIOT
TOJIBKO OlIPe/leJIeHHble KIeTKH. Tak, BHPYC OCIIEI IOPAXKAET
y YeJOBEKA KJIETKH SIHUTEeNIHATLHON U COeTHHUTEIbHOM
TKaHH, BUPYC IIOJIUOMHUEINTa — HePDOHBI '0JIOBHOT'O ¥ CITHH-
HOT'O M03ra, BUPYC KeJITOH IuXopajKu — Me4YeHb.

Bupychl BEI3EIBAIOT pa3iiyHbIe 3a601eBaHUsA PACTEHNH,
JKMBOTHBIX, YeJOoBeKa 1 DaKTepHii.

» B GaxTepuaibHBIX KJIeTKaX NapasuTUDPYIOT 6aKmepuo-
hazu (oT rped. 6axkmepuor — MAJOYKa U (pazoc — MOKHUpa-
Tenb) (puc. 78). Bakrepuodary MOTyT HCIIOJIB30BATECA KaK
JeKapeTBa IpoTuB 6akTepuil — Bo30yauTeNIed HHPEKINOH"
HBIX 3a60/1eBaHUIT, HAIPUMeD X0JIePhI | OPIOIIHOI0 TH(A. <

Bupyc ummynodeuyuma wenogexa (BHY ) Bbi3bIBaeT
zabomeBarue CITU]I — cumHapoM NpHOOpPeTeHHOTO HMMYHO-
neduruTa (puc. 79). Bupuorsl BUY uMeoT OKpyriyio

Puc. 79. Bupyce ummynogeduimra yemopexa (BHY): 1 — GenkoBas Kancy/a; 2 — MOJeKyJIbl (pepMenTa;
3 — PHK; 4 — nqumuaaas memOpana; 5 — Oenxu MmeMOpaHsI
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(opmy. CHAPY KU OHH OKPBITE GEIKOBO-THITHIHON MeMOpa-
HoH. [lox MeMOpanoi#t pacnosaraerca IPoOMeXKyTouHas OeJr-
KOBas Kalcyjaa. BHyTDH Hee HAXOAUTCA TeHETHUECKHUIT ari-
napat BUY — nBe monexyner PHK.

IIpu monmaganuu Bupyca BUY B KpoBb YeI0BEKAa, OH I10-
paxxaeT JeHKOIUTEI, KOTOPLIE OTBEUAIOT 38 HMMYHUTET Op-
raguaMa. [lopakeHHBIE JeHKOMUTHI 00 mOrubdaoT, Aub60
IepecTarmT y3HaBaTh Yy KepPOIHbIX 60J1e3HETBOPHEBIX HaKTe-
pPHIi 1 aHOMAaJbHEBIE KJIETKH Yell0BeKa, KOTOphle o6pasoBa-
JIACh B pe3yJibTaTe HapyLIeHUA HOPMAJIBLHOTO KJIETOUHOTO
Jesenns. B pesyabrare 3apaxenusii supycom BUY ueso-
BeK morubaeT oT MH(PEKIMOHHOTO 3a00IeBaAHNASA, TAK KaK
JelKouuTel 6e3MeCTBYIOT H He BHIPA0ATHIBAIOT DeIKH-aH-
tHTena. CMepTh YenoBeKa MOMET HACTYIIUTE U OT PAKOBOT'O
3aboneBaHNA, K KOTODOMY IIPUBOAMT PaspacTaHhe AHOMAb-
HEBEIX KJIETOK. Y UeHble BeyT HHTeHCUBHBIN IIOMCK IIpenapa-
TOB, CIIOCOOHBIX 3AIITUTHTE UJIH BELIEUHTE 3TO TsKeIelnee
HH(pEKIHOHHOoe 3a00/IeBaHNe UeJI0BeUECTBA.

%

Opzanusm, 00HOKIeMOYHbLE OP2AHUIMbL, OP2AHELLbL, KOJOHUAIbHBLE 0P2a-
HU3MbL, MHOZOKLEMOYHbLE OP2AHU3MbL, MKAHU, BUPYC, BUPUOH, OAKMepUo-
paz, supyc ummynodeuyuma wenosexa ( BHY ), curndpom npuobpemerHo-
20 ummynodegpuyuma (CITH]T ).

1. Taiime onpedenernue opzanuama. Kaxumu vepmami o doaxcen obradamo
Kax camocmoamenvrnas duonozuvecrkas cucmena? 2. [lepeuucaiume oduue
NPU3HAKU 00HOKLEMOYHbLX 0PZaHU3MO8. 3. B uem 3axaiouaemes ycaoxHe-
HUe 0pzaHu3ayuu npu nepexode om 00HOKIEMOYHbLX NPOKAPUOM K YKA-
puoman? 4. Hasoeume o0Hox.lemoynblx npedcmasumedeii kaxdozo yap-
CMea opzanu3mos. 5. 1em Moy Ho 00BACHUMb BbLCOKUE NPUCNOCOOUMENbHbLE
B03MOHHOCMU 0OHOKIeMOYHBLX Opzanu3mos? 6. Yem KOLOHUAIbHBLE Op2a-
HU3MbL OMAUYAIOMCA 0 00HOKJeMOYHbIX U MHOzoKAemounblx? 7. B vem
OCHOBHOE PA3AULUE KAEMOK MHOZOKIEMOYHbLX U 00HOKLETOYHbLX OP2AHUS-
mo6? 8. ITouemy supycet cvumaom nepexodHoil zpynnoil mexcdy Hueoil u
Hexcueoll npupodoii? 9. Yem supycovl no cMPoeHUI OMIULAIOMCA OM 6aKme-
puii? 10. Kaxue 60n1e3H1L 8bL3bLEAIOT GUPYCHL I PACMEHILLL, HCUBOTMHBLY L Le0-
eexa? » 11. Kaxoe cmpoenue umeem supyc-6arxmepuopaz? Kax uwenoser
ucnoavsyem oaxmepuogazos? 4 12. Kakxoe cmpoenue umeem eupyc ummy-
nodepuyuma wenosexa (BHY )? Karoe 3abonesarue evizviéaem BHY?
B uem ono npoasnaemcas
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§ 20.

CAMOBOCITPOU3SBEAEHHE OPTAHHU3MOB

Paccmompume pucynuru 80 u 81. Kaxue cnoco0vL pasmHo-
HCEHUS OP2AHU3MO8 NOKA3aHbL Ha pucyrKkax? BenomHu-
me, KaK nPoucxodum camo8ocnpousgederue Hueozo Ha
MONEKYNAPHO-26HEMUYECKOM U OP2AHOUOHO-KLeMOYLHOM
YposHax opzanu3ayuy JusHu. Kaxue npoyeccsl c613ambl
¢ peanusayueil HaciedcmeeHHOU NPOZPAMMbL HUB020?

B npupone npeeMCTBEHHOCTH IIOKOJEHHI OCYIIeCTBIIA-
eTcs 3a cUeT pa3MHOMKeHHS OPraHu3MOB. PasmuoxceHue —
3TO CIIOCOGHOCTH OPraHKU3Ma BOCIIPOM3BOAUTE cebe nozobHoe.
CyIecTBYIOT [Be OCHOBHEIE (DOPMBI CAMOBOCIIPOH3BeIeHIA

OpPraHmu3MoB — 0ecIosioe u 0JI0Boe,

Becnonoe pasmHoxenue — 3T0 06pasoBaHue HOBOTO Op-
PASMHOMKEHUE raHM3MA U3 OHOM MU IPYIIILI KJIeTOK HCXOAHOTIO MATePHH-

OPTAHHM3MOB

L——p IIOJIOBOE

CKOTO OpraHusmMa. B aToM ciiy4ae B pa3MHOXKeHHH y4acTBY-

L p Gecrosoe eT TOJBKO 0/HA POAHMTeIbcKas ocobb, KOTOpAA mepejaer

CBOIO HACJIeCTBEHHYI0 HH(GOPMAIIMIO A0UYePHUM 0cOo0AM.
ITonosoe pazmuoixcernue — 3To 06pazoBaHNe HOBOIO OpP-

raEusMa Ipu y4acTHH, KaK IPaBUJIO, JBYX DOAUTENBCKHX
ocobeil, MPON3BOAAIINX 15 9TOTO IOJOBEIe KaeTKH, HoBbli
OpraHu3M, BOSHUKAIOUIHH B pe3yJabTaTe CAUAHIA TOJTOBBIX
KJIETOK, HeceT HACIeACTBeHHYIO NHQOPMAIHIO OT ABYX PO-
nureneii. [IoToMKH B 2TOM cJiydae OTJIMYAKTCA APYT OT APy~

ra M OT CBOMX POJUTEJIEH.

Becnoaoe pasmuokeHne. JTa GopMa PasMHOMEHUA
BCTpeuaeTcs BO BCeX IlapcTBax, HO Haubolslee pacmpocTpa-
HeHa y pacTeHHi, rpubos u 6akTepuii. Cpeju ;KUBOTHBIX TAK
pPa3MHOKAIOTCS HU3IIKME 0ecro3BOHOUHEIE. B ocHOBE Gec-
[10JIOTO Pa3MHOMKeHHus JiesKUT MuTOo3. OH obecneunBaer
¢X0ZcTBO 06pasymuXca KIeTOK U moToMcTsa. [Ipuannoi
pasHoo0pasus ocoleil B 9TOM CJIyuae CIyKaT cydaiiHble Ha-
cJleICTBEHHBIE H3MEeHeH!Us, KOTOPble BO3HUKAIOT B IIpoIec-
ce MHIWBHUYVAILHOTO pasBUTHA. BeTpeuaeTcsa HECKOIBKO
criocoboB Hecrosioro pasMaokeHnd (puc. 80).

ITpocmoe denerue xapaKTepHO AJIs OJHOKJIETOYHEIX OP-
ragn3MoB. V3 OlHOH KJIeTKH IyTeM MUTO034, WK aMHTO34,
06pasyioTcs ABe JoUePHUe KJIeTKH, KaK1ad U3 KOTOPBIX CTa-
HOBUTCA HOBBEIM OPraHu3MoM. IIpHMepOM MOKET CIVKHTD
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§ 20. Camosocnpouséedenue opzaniamos

Puc. 80. Cnocos: Gecrnosoro pasMuo:kenns opraminamos: 1 — mpocroe gexenue (uudysopus-tydenska);
2 —dparmenranns (naanapus); 3 — moukosanme (ruapa); 4 — KJIOHMPOEBaHHE (JIATYINKA); 5 — CHopy-
nAanuA (YyI0TPHKC)

PasMHOKEeHHEe IIPOCTeHINNX, OTHOKJIETOUHBLIX BOJODOCIe
u faxKTepHid.

ITourxosanue — aro cnocod 6ecroNOro pasMHOKEHH, IPH
KOTOPOM Ha TeJjie POAUTeNLCKOIT 0co6m 0Gpasyercs HeBOIbITION
BeIpOCT — mouka. W3 mouykn pasBuBaercs JodepHHIT opra-
HH3M, KOTOPBIH 3aTeM OTHeJIsAeTCA OT MaTepuHcKoro. ITouko-
BaHHEM PasMHOMKAKTCA KUIIEYHOIIOJOCTHEIE, OJHOKJIe-
TOYHBIE IPUOBI — JPOMKIKA.

Pasmuoxcenue cnopamu (cnopyrauus). Y cIopoBBIX
pacTeHMii (BoJOpOCIeH, MXOB, MAOPOTHUKOB) U I'PubOB
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T'nasa 4. OPTAHH3MEHHBIH YPOBEHb OPTAHH3AIITHH JKH3HH

Pa3sMHOMKEHHE IPOMCXOAUT ¢ IOMOIIBIO CIIeIUANbHBIX KJIe-
TOK — CIIOp, 00pa3yMKUXCA B MATEPUHCKOM OPraHU3Me.
Kasxas ciopa, mpopacras, faeT Hauajao HOBOMY OPTaHHU3MYy.

Bezemamuenoe pazmHoxceHue — 3To crnocod decrosioro
Pa3MHOMKEHUSA OTAeJbHBIMHM OpraHaMHi, YacTAMHK OPTaHOB

Puc. 81. BereTaTHBHOe pasMHO:KeHHe pacTeHuit: 1 — KopHeBHIIeM (nbipeil): 2 — KayOHAMH (KapTO-
deas); 3 —moasyuumu noderamn (Jamaartra); 4 — gykoBHUAaMH (JIHIHA); 5 — BBIBOTKOBLIMH ITOYKA-
v (6puoduIIIOM)
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§ 20. Camoeocnpoussedenue opzanusmos

unu Tena. OHO BCTpeyaeTcs yalle BCEro V PACTEHHH, KOTO-
pble MOTYT Pa3MHOMKATECA KOPHAMH, BUJOU3MEeHEeHHBIMHA
noberaMu MII¥ OTeILHBEIMEA YacTAMHA 1o0eros (puc. 81). Cro-
coOBl BereTaTHBHOIO PA3MHOMKEHHM PACTeHHH BechbMa pas-
HOOOpAa3HEI.

» Dpazmenmayus — pasjgeseHue ocodbu Ha ABe u 6o-
Jlee 4acTH, Kakjasd U3 KOTOPBIX MOMKET JATh HAYAJO HO-
BOMY OPraHH3MYy. JTOT cIOC00 6ecIiosoro pasMHOMKEeHHA
OCHOBAH Ha CIIOCOOHOCTH OPTraHMBMOB K pezeHepauuu (or
JIaT. pezeHepayuo — BOCCTAHOBJIEHWE, BO3POMKIEHHE) —
BOCCTAHOBJIEHUIO HeJOCTAKIMUX dacteil Tena. @parmen-
TAOWA NPOMCXOJUT ¥ OECIIO3BOHOYHEIX JKUBOTHEIX — KH-
NIEYHOIIOJOCTHBIX, NJIOCKHUX YepBeil, MOPCKHX 3Be3[.
Teno :KUBOTHOTO, PA3JEJIEHHOE HA OTAeJbHEIEe YACTH, L0-
cTpamBaeT Hepocrawiue. Hanpumep, npu Hebaaronpmu-
ATHBIX YCJIOBUAX IJIOCKHUI YeDBb INIaHADHUSA PaclIagaeTcsa
HAa OTJeJIbHBIe YaCTH, Ka)XIad UX KOTOPBLIX IIPH HACTYII-
JIeHUHU OJIarONPUATHBEIX YCAOBHH MOYKET PA3BHTH ILeJbIi
opraHuaM. Berpeuaerca gparMeHTanus M Y pacTeHHH,
HaIpuMep yV BOJAOPOCIeil, KOTOPLIE MOTYT PAa3MHOMATHCH
JacTSIMH CJ0EBUIIA. <

HKonuposarue — UCKYCCTBEHHEIH criocod Gecmoioro pas-
MHOMeHHA, KOTOPHLIH HCHOOJb3YeTCHd CPABHUTENLHO HeJaB-
Ho. Tak Kak AP0 HENOJOBOM KIETKH COJEpKHT Beck Habop
XPOMOCOM OPTaHU3Ma, a2 3HAYUT U I'eHOB, TO [IPH OIIpeeJIeH-
HBIX YCJIOBHAX €ro0 MOKHO 3aCTABUTE AEJTUTELCHA. JTO IIPUBEIET
K 00pasoBaHUIO HOBOTO OPraHWU3Ma — TOUYHOM KOIHMH TOTO,
OT KOTOporo Obljia B3ATa KJETKAa. ITOT METOJ B HACTOAIee
BpeMs IIMPOKO MCIOJb3yeTCA B PasBeleHHUH KOMHATHBIX
pacrTesuii. iMeeTcs ONBIT KJIOHUPOBAHKSA *KUBOTHEIX. Briep-
BEI€ OH OBL IIOCTABRJEH U JAJI IOJOKHUTEIbHBIE Pe3YIbTaThI
HA JIATYIIKeE,

IIomoBoe pasmuoOKeHNe. B mMoI0BOM pasMHOMKEeHHUH
YUACTBYIOT CIeIMaJIU3uPOBAHHBIE KJIETKH — I10JI0BEIe, HIH
zamemsl (oT rpeu. zamemec — cyupyr). OHu obpasyiores,
KaK IPaBUIIO, Y ABYX DOAUTENBCKUX 0c0obedl — OTIIOBCKOM
u MaTepuHCKO#. HOBBI# Opranusm, BO3ZHUKAIOLIHI B pe3yJib-
TaTe CAMAHUA FaMeT, HeCceT HACeACTBeHHYIO HHPOPMAIIHIIO
OT ABYX poxuTesiei. 'aMeTsl (QOpPMHUPYIOTCH B PE3yJILTATE
oco0oro THIIA IeIeHU s, TIPH KOTOPOM YHCJIO XPOMOCOM B HIX
CTAHOBHUTCH B /IBa Pa3a MeHBIIe, YeM B HCXOJHON MaTepuH-
CKOH KIeTKe. B pesynbTrare cliMsHISA ABYX MFAMET YHCJIO XPO-
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I'nasa 4. OPTAHH3MEHHBIH YPOBEHB OPTAHH3ALIHH JKXH3HH

MOCOM YBEJHMYUBAETCA B JIBa pasa, T. €. BOCCTaHABIMBaeTCA
IBOMHON XpomocoMHEIH Habop. IIpu aTom mosoBuHA BeexX
XPOMOCOM KJIETKH, 06pasoBaBIIeiiCA B Pe3yJbTaTe TAKOTO
CIHAHMSA, ABJASAETCA OTIIOBCKOI, a Apyrad NOJOBHHA — Ma-
TePHHCKOI.

Pazmnoxncenue, Gecnoioe pazmHoxdceHue, npocmoe denerue, NOLKo8anue,
CNOpYRAYUS, 8e2eMAMUsH0e DA3MHONEHUe, » PpazMenRmauus 4 , KJIOHUPO-
8aHue, N0N080E PA3MHONCeHUEe, 2AMembL.

B N

1. Jaiime onpedenenue pasmuodcernus. Karxue dee ocnosrule popmbL pasmHo-
HeeHus ecmpeyames y opeanusmos? 2. O6sacrume, 8 wem padauiue decno-
1020 U NOA0B8020 pazmuoxcenus. 3. Kaxol mun denenusa Kiemok aexcum
8 ocHoae Gecnonozo pazmuoxcenusn? 4. [Tepevucaume ocHOBHBbLE CNLOCO0ObL Oec-
o020 PA3MHONCEHUA Opzanu3mos. 5. Karxue npeumywecmea opzanusmy da-
em noJsioeoe pa3mHoxneHue?

4

Oxaparxmepu3yiime ocobenrHocmu Kaxcdozo cnocofa 0ecnonozo pasmHomce-
Husa. [Tepevepmume 8 mempads U 3anolHUMe MabLuyy.

BECMNOJIOE PABMHO)XEHUE OPTAHU3MOB

Crocobbl Kparkas Mpumepel
pa3sMHOXeHHUs XapaKTepHCTHKaA OpraHW3MoB

B XVI—XVII 88. 8 HayKe cyuLecmeosaio HecK0abK0 Meopuil passumus opza-
Hu3Mm06. O0HOIL u3 Haubolee pacnPoCMPaHeHHbLX ObLIA « MeOPUs BLOHEHUAY,
UL MEeOPUA « MAMPEULE» , KOMOPAA C800UNLACH K MOMY, L0 8CE HUB0E PA3-
gusaemca u3 alya, 8 KOmMopom cnpaman 3apodviil, HO OH O4eHb MAJNL U He
guden. l'omosble cmaduu pazeumus 0pzanu3ma Kax Obt 8710%ceHbL OpY2 6 Opy-
za. [Tocne onnodomeoperua HAHUHAEMCA NPoYecc pa3éepmuléarHusL omaoess-
HbLX wacmell 3apodbliua U ux pocmt.

T pyzue yuervie npUIEPHUBAIUCH UHbLX 63212008, OHU CHUMAIU, XTNO 6 NO-
JI08bLX KIeMmKax UMenmcs namepuaibible CMpyKxmypyl, npedonpedensio-
wue pazeumue 3apodvluia u Npu3HaKu opzanusma. M3 6ecempyrxmyproi cyo-
cmaHyuu onaodomaeopeHnozo Ailya npoucxodum nocmeneHHoe u no-
caedosamenvroe HOB000PA30BAHUE OP2AH08 U Hacmeil 3apodbluia.
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§ 21. O6pasosanue nonoevix kremox y sueomuvix. Meiioa

§ 21.

“®

OBPA3OBAHHE I10JIOBBIX KJIETOK ¥ ;JKUBOTHBIX.

MEHMO3

4-Tepemos, 9 k.

Paccmompume pucynru 84, 85, 86. Yem mymxccrue nono-
8ble Kaemxu omausaomes om sercikux? Benomuume, kax
npoucxodum denernue kaemorx. Ymo marxoe mumos? Kaxue
npoueccol npoucxodam & kaxcdyro uz cmaduil mumosa?

B ocHOBe m0JIOBOT0 PAa3MHOKEHU A JIEFKHUT MIPOLIECE CIHA-
HHA NOJIOBBIX KJIETOK — raMeT. B oT/IMu#e 0T HeIloJ0BBIX
KJIETOK, IIOJIOBBIE BCETJa MMEIOT OJMHAPHBIA Habop Xpo-
MOCOM, YTO IPefOTBPaIaeT YBeIndeHNEe YHCIa XPOMOCOM
y HOBoOro opraHuama. O6pasoBaHHe KJIETOK ¢ OJHHAPHBIM
Hab0opOM XPOMOCOM IIPDOMCXOAUT B IIPoIecce 0coforo Thma
JeJleHus — MeHo3a.

Meiio3. Meiio3 (0T rped. meilosuc — yMeHbIIeHHE, YObI-
BaHHE) — Takoe [eJieHHe KJETKH, IPH KOTOPOM XPOMO-
COMHBIA Habop BO BHOBE 00pa3yIOINUXCS JOUEPHUX KJIET-
KaxX YMeHBIIAeTCA BIBOE.

Kax muroay, rak ¥ Meito3y mpeamecTsyeT uHTepdasa,
BKOTOpyIo npoucxonut peaynnukanus [JTHK. [Tepex naua-
JOM JeJIeHHSA KarkZasd XpPoMOCcOMa COCTOUT M3 ABYX MoJe-
kya [IHK, koropele 06pasyioT JBe CECTPUHCKNE XPOMATH-
IBl, CIleIlIeHHbIe IeHTpoMepaMu. Takum obGpasoMm, mepes
HAYaJOM JeJleHHs XPOMOCOMHBII Habop KJIeTKH COCTaBJIA-
eT 2n, a koaudectBo JHK — yBenuueno Basoe.

IIpomece meiio3a COCTOMT U3 ABYX IOCJIEA0BATEJbHBIX
ZeneHu — merios I u meiios II, KoTopsie mogpasgensaoTes
Ha Te e cTauH, 4YTO U MHTO3. B pesyasrare odpasyorcs
He [IBe, a 9YeThIpe KJeTKH (puc. 82).

ITpoghasza I. Dra cragus 3HAUUTENBHO AJHUHHEE, YEeM
B MHTO3e. XPOMOCOMEI COIMPAJIHU3YIOTCA U YTOJIIAIOTCA,
T'oMonoruuHEIe XPOMOCOMEI IOMAPHO COEAUHAIOTCA IPYT
C IPYTOM, T. €. IPOHUCXONUT MX KOHBozayusa (oT jar.
KOHBIO2ayu0o — coejuHeHUe). B pesyabTaTe 3TOr0 B KJeT-
Ke oOpasyeTcsd KOMIJIEKC M3 ABOMHBIX XPOMOCOM
(puc. 83). 3aTeM MeXY yYaCTKAMH MOMOJIOTHYHEIX XPO-
MOCOM OCyLiecTBJIsieTCA 06MeH reHaMH — KPOCCUHZO8ep

(or aHrI. KpoccuHzo8ep — Iepeced4eHHe, CKpel[MBa-
HHe). ITO NPUBOAUT K HOBBEIM COUYETAHUSAM I'€HOB B XpO-
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§ 21. Obpasosanue nonosgeLx Kiemok y mueomuwvtx. Meiios

Puc. 83. Konprorauna u KpoccHETOBED MesKTy TOMOJIOTHIHEIME XPOMOCOMAaMH (GyKBaMH 0503HAYeHBI
HaxoaAumHecs B XpoMOCOMAaX reHsbl)

mocomax (puc. 83). ITocsie aToro axepaas 060JI09Ka B KJIET-
Ke 1cues3aer, HeHTPHOJIH PACXOAATCA K II0J0caM, 1 obpa-
3yeTcsl BEPeTEHO AeJIeHHH.

Memagpasa I. 'omomorHuHEIe XPOMOCOMEI TIOIIAPHO pac-
IOJIAralOTCA B 9KBATOPHAIBHOM 30HE KJIETKU HAZ, 1 IO ILIOC-
KOCTBIO aKBaropa. LleHTpoMepnl XpoMOCOM COeZMHSAIOTCS
C HUTAMU BepeTeHA JeJIeHu s,

Anagasa I. K nonocaM KJIeTKH pacxogaTcA I'OMOJIO-
T'UYHBIE XPOMOCOMEI. JTO OCHOBHOE OTJMYMe MeHo3a or
MHTO3a, T/le UIeT PACXOKIeHNEe CEeCTPUHCKHX XPOMATHI.
Takum 06pazoM, y KaJ0ro M3 IOJIOCOB OKa3LIBAETCH
TOJIBKO O/IHA XPOMOCOMa U3 I'OMOJIOTHYHON napsl. Yucio
XPOMOCOM ¥ IIOJIFOCOB YMEHBIIAETCS BIBOE — IIPOUCXOLHAT
ero pegyKI[us.

TenogasaI. lenures Bce 0cTaabHOE COTEPIKIMOE KJIET-
KH, o0pasyercsa INepeTAXKA M BO3HUKAIOT IBE KJETKHU
¢ ojuHApHBIM HabopoM xpoMocom (n). Kammaa xpomoco-
Ma IPHU 9TOM COCTOMT U3 JBYX CECTPHMHCKHUX XPOMATHI —
aByx mosnexyn JIHK. O6pasopanue aByx KJIeTOK HacTyma-
er He Bcerga. MHOrma resodasa conpoBOKIAETCA TONBKO
obpa3oBaHHeM ABYX s/ep.

Ilepen BropeIM seneHHmeM MeHo3a mHTepdasa OTCYyTCT-
ByeT. Obe 00pa3oBaBIIHecH KJIETKH ITOCTEe IePHUOLA IOKOSA
HIH CPagy NPHCTYHAIT KO BTOPOMY JeJeHHIO MeHoaa.
Meiioz II DOMHOCTBRIO HAEHTHYEH MHTO3Y M IPOHCXOUT
B JIBYX KJIeTKaxX (AApax) CHHXPOHHO.

IIpoghasa II snaunTenbHO KOpoye mpodase! I. Anepuas
060/10uKa BHOBB HCYe3aeT, 00pasyeTca BepeTeHo JeIeHns.

A = 199



Traea 4. OPTAHH3MEHHBIH YPOBEHE OPTAHH3ALIHH JKH3HH

B memadgpasze II xpoMoCOMBI BRICTPAUBAIOTCH B IIJIOCKOCTH
skBaropa. HuTu BepereHa AeJIeHUA COEJUHAIOTCH C LEH-
TpoMepaMu xpoMocoM. B anagase II, xak U B MHTO3e,
K TIOJIFOCAM KJIETKH PAacXOATCHA CecTPUHCKHE XpoMaTH-
IBI — XPOMOCOMEI. ¥ KakJ0ro Iomioca obpasyeTrcs Omu-
HapHBIA HA00P XPOMOCOM (71), IPH 3TOM KarKaas XpoMOCOo-
Ma coctrouT u3 onHoit mosexyiasl [THK. Tenogasa II 3a-
KaHuyuBaeTcs obOpasoBaHWeM dYeTHIPDeX KJeTOK (sAxep)
¢ OJIMHAPHBIM Ha00OPOM XpOMOCOM ¥ 01HO# Mostekytoit [THK

B KasKIOM.

Buoslornueckoe 3HAUEHHMe Meio3a 3akiaudaercs B 00-
pasoBaHMM KIETOK C OJMHADHBIM HaGOpOM XPOMOCOM.
PasBHBAOIIMECS 3aTeM M3 HUX I'aMeThl IPH [I0JI0BOM Das-
MHOKEeHWH CIMBAIOTCA 1 JBOMHON HA0OD XpOMOCOM B Pe3yJIb-
TaTe 3TOTO BoccTaHaBauBaercsa. Klpome TOro, KPOCCHHIOBED
[IPUBOAUT K HOBBLIM COYETAHHAM I'€HOB B XPOMOCOMAax KJie-
TOK, 4TO CIY?KHT OCHOBOI A1 KOMOMHATHBHOM M3MEHYHUBO-

TAMETOTEHE3 CTH OPTaHU3MOB.

——p criepMaToreHes

L_——» ooremes

y CAMIIOB M ANYHHMKAX Y CAMOK.

OGpasoBaHEHe TOJOBBIX KJIETOK y HBOTHBIX. lIponece
00pas3oBaHUsA MOJOBEIX KJIETOK HA3EIBAIOT 2AMEMOZEHE30M
(oT ramMeTra u Tped. zeHe3uc — POKJEHHUe). ¥V KHBOTHBIX
ramMeTsl 06pas3yloTcs B IIOJIOBLIX OPraHax: B CEMeHHMKax

TameToreHe3 NMpPOTeKaeT MOCIENOBATENIBHO, B TPH CTa-
VY B COOTBETCTBYIOLIMX 30HAX M 3aKaHUMBaeTCd (pOpMuU-
poBaHHEM CIePMATO30M0B M AUIEKIETOK (puc. 84). Ha
cmaduu pa3mMHONCeHUs TIepBUYHBIE [10JI0Bble KJIETKH HH-
TeHCHBHO AeJIATCA MATO30M, UTO 3HAUUTEIbHO YBeIHInBa-
er mx uymeso. Ha caenyiomeit emaduu pocma KIETKH Pac-
TYT, 3aIIACAIOT IUTATEIbHEIE BEIleCTBa. ITOT IEePHOJ COOT-
percrByeT uHTephase nepes Meitozom. [lanee KieTKa Ile-
pexXoauT B cmadui co3pesanus, Tie TPOUCXOJUT Meiios,
06pasyioTca KJETKH ¢ OJMHADHBIM HabOPOM XPOMOCOM,
OKOHYATEJbHO (POPMHUPYIOTCA M CO3PEBAIOT I'aMeTHI.

Cnepmamozere3 XxapaKkTepuayercs 00pasoBaHHEM MY~
CKHUX TIOJIOBBIX KJIETOK — CIepMaTo3ouznoB (puc. 84, A).
M3 oxHOil mIepBHYHOM ITOJOBON KIETKH 00pas3yloTCsa YeThl-
pe OIUHAKOBBIE II0 BeJIMUYMHE FAMeThl — CIIepMaTO30M/bL.

Qozewnes (OT rped. 00H — SIHI0 B TeHE3HC) XapaKTepH-
ayeTca 00pasoBaHMeM YKEHCKHX II0JIOBBIX KJIETOK — AM-
HnexJetok (puc. 84, B). IIponecc 06pazoBaHus AHLEKIET
KM 3HAYHTEILHO IPOAOJIKHTE/JbHee, YeM CIIepMaTO30H-
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CTAJTHSA PASMHOMEHHSA

CTAIHA POCTA

CTAJIASA CO3PEBAHHSA

MEHO03

Puc. 84. TameTorenes y :kHBOTHBIX: A — cnepmaTtorese3; b — oorenea

na. B Hell mIeT HMHTEHCHBHBIH CHHTE3 H HaKOILJIeHHe
MUTATeIbHBIX BEIECTB B BUJIE 3ePeH »KeJITKa, HeoOxoau-
MBIX IJI pasBHTUA Oyaymiero sapoasbiiia. OcobeHHOCTH
00reHe3a — HepaBHOMEPHOCTE Je/IeHU A KJIETOK B MeHo3ze
" hopMUPOBaHUE TOJBKO OJHON MOJTHONEHHON AIeKIeT-
KH, B KOTODOH HaXOJAATCA BCe IHTATEJIbHbIE BelecTBa.
Tpu ocTanbHBIE KJIETKN MEJKHWe U IorubaoT.

CTpoeHHe MOJOBBIX KJIETOK. ¥ OOJBIIHHCTBA BHUJOB
OPTAaHM3MOB MYMKCKHUE U KeHCKHe TaMeThl OTJIHYalTCH
APYyr OT Apyra.

Cnepmamoszouds. (0T rped. cnepma — CeMs) — 3TO
HebOoJbIIHe MOABHYKHEBIE KJIETKH, COCTOAIINE U3 FOJOBKH,
metiku u xsoctuKa (puc. 85). B xamgom criepmaTozonge
HaXOIUTCA MHHHMAaJLHOE YHCJIO OPTaHOU/I0B: AP0, MUTO-
XOHAPHH | IIy3bIpeK ¢ hepMeHTamMu. Korjga ciepMaTo30us
CONPHUKACARTCA ¢ AWNEKJIETKOH, COJep:KUMOe IIy3BIPbKA
ocBODOMKIaeTcs, PACTBOPSET ee 000J0YKY U CIOCOOCTBYET
MPOHMKHOBEHHUIO CIEePMATO30Ha BHYTPh SHIIEKJIETKH.
XBOCTHK CHYMKHT AJA JABHIKEHUA CIepMaTO30Haa ¥ II0
CTPOEHHMIO CXOZEH CO JKI'YTHKOM OJZHOKJIETOYHBIX JKHUBOT-
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2

Puc. 85. CiepMaTo30uasI MIeKOMHTaOMEro: A — cxeMa crpoenna: 1 — rosioska; 2 — nyssipek ¢ drep-
menTamu; 3 — agpo; 4 — meiika; 5 — MuToXoHApPHM; 6 — menTpHoau; 7 — xBocTHK. B — doro
B CBETOBOI MHKPOCKOTI

HBIX. MuUTOXOHIpPWH, cOCpeNOTOYEHHBIE B IeiKe, obec-
TMeYHBAaT ABIIKYIIHICA cIIepMaTO30HU ] dHEePruei.

Alyexsemra — OKpyraas, KPyIHAas HENOJBHMKHAA
KJIeTKa, CoJepiKalias AP0, BCe OPraHOM/Ibl ¥ MHOTO IIATA-
TeJBHOTO BellleCTBAa B BHUe KeJaTKa (puc.86). Aimexnerxa
y 11060r0 BHJA JKUBOTHBIX BCErJa 3HAYUTENHHO KPYIIHee
ero CIepMaTo30unoB. Brarogapsa ee MATATEIbHBIM Bellle-
cTBaM obecliedMBaeTCs DPA3BUTHE 3aPOABIMIA HA HAUAL-
HOH craguy (y pbl0, 3eMHOBOJHEIX M MJEKOIHTAMIIHX)
HMJIM Ha BCeM IIPOTSAMKEHHH 3aPO/bIIIeBOT0 Pa3BUTH A (Y IIpe-
CMBIKAIOIIMXCA M ITHIL).

Pasmepr!l AlIEeKIETOK Y PA3HBIX BUIOB HHUBOTHBIX CYIIle-
CTBEHHO BapbUPYIOT (cM. Tadin.). ¥ MIEKONHUTAIOIINX OHHU
B cpenHeM cocTaBaAoT 0,2 mm. ¥V ambubdwii 1 peid 2—10 v,
4 y PeITHINH U OTHIL JOCTHUTAIOT HECKOJBKUX CAHTHMETDOB.

Puc. 86. Ctpoenne giilekJIeTKH Miekonurawmero: 1 — agpo; 2 — xenTounsie 3epHa
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Tabruuya
PA3MEPBI AUIERJIETOK ¥ PA3HBIX BHJIOB ;KHBOTHBIX
OprasuaMs! : Pasmep siinexaeTrH (B MM)

Ackapuna 0,04

JlococeBbie peIObI 6—9
Jlarymga ' 1,56
Kpokommn 50
Crpayc 80

Komka 0,13

Yemnoser 0,10

B ornuume or AWNEKIETOK, CIIEPMATO30MIBI 3HAUHTEILHO
MEHBITIe ¥ UX PasMepsl NIPHUOIN3HTEeTEHO OJHHAKOBEI ¥ pas-
HBIX OpraHu3MoB. Hampumep, vy MJIEKOIHUTAIOIIUX OHH CO-
crasiaoT 0,001—0,008 mm (z1wHA TOTOBKH).

%

Meiio3, KOHBI0ZAYUA, KPOCCUHZ08ED, 2aMemOzeHe3, cmadul pa3mHoxCe-
HUS, pOCMma, CO3pe8anus, Cnepmamozenes, 002eHes, cnepmamosoud, ai-
yekiemka.

1. Kakxoii mun delenus KiemKu LeH UM 6 0CHOBE NOA08020 PAIMHONCEHUSA
scusomuvix? Karxue kaiemrxu o6pasyiomes 6 pe3yavmame marozo 0eneHua?
2. B uem ocHo8HOe omauiue meitoza om mumosza? 3. Ob6sacnume, novemy de-
Jaerue meilosa ecezda npeduiecmeyem noio80oMY PA3MHONCEHILIO HCUBOMHbBLX.
4. B uem saxnwowaemcsa Guonozuiecikoe snavenue meito3a? 5. Kaxoewl pas-
AUYUA 6 NPOYeccax CnepManmozenesa u 0ozenesa?

1. Paccmompume ¢ nOMOU,bI0 MUKPOCKONA 20MOBble MUKPONPENApamyt cnep-
mamoszoudos u Alyexaemox maexonumaouux. Cpasnume mexndy co-
0oii cmpoerue cnepmamo3zouda u Auyexiemru. B wem npuvuna pasauyuil?
2. Ilepevepmume 6 mempads u 3anoiHume mabiuyy.

NONOBbIE KNETKH XXUBOTHbIX

Monossbie Mecrto OcobeHHoCTH OcobeHHOCTH
KNEeTKH obpasosaHus peneHun CTPOEHHA
Aluyexnerka
Cnepmarosoung
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§ 22.
OILJIOJOTBOPEHHE U 3APO/IBINIEBOE
PA3BHUTHE ¥ JKHBOTHBIX

Benomuume us yyebnura «ueommwler, Kak npoucxo-
dum pasmuoxcerue y #usomuwrx. Kax onnodomaeopaom-
ca Allyerxaemru U 20e pas3susaomes 3apodvliit HaAceKo-
MbLX, PblO, 3eMHOB00HbBLY, NMUY L MACKONUMAKUUX?

IIpomecc o6pasoBaHUA MYMKCKHUX W 3KEHCKHX ITOJIOBBIX
KJIETOK IIPeAIIecTBYET IMOJOBOMY Pa3MHOKEHHIO, T. €. pas-
MHOYKEHHIO C Y9aCTHEM CIIePMAaTO30HI0B U AHIIeKIeTOK. ITo-
JI0BOe Pa3MHOKEHHEe MOJKeT IIPOMCXOIHUTH C OILIOJOTBOpe-

HUAeM U Ge3 OILIOJOTBOPEHUA.

Onnogoreopenme. Ilponece CIUAHNA AOEpP MYMKCKHX U
SKEHCKHUX TOJIOBBIX KJETOK Ha3bIBAIOT 0NJ1000ME0peHUeM.
B peaynbrate omtogotTBopenusa obpasyercd suzoma (0T rped.
3uzoma — coeIVHEeHHLIN BMeCTe) — OILIOJOTBODEHHAA Sifle-
kjaeTka. Ee anpo Bcerga mmeeT ABOWHON HabOpP XpPOMOCOM.
W3 3urorsl pazsuBaeTcA 3apOAbIil, KOTOPBIH AaeT HAYAIO

HOBOMY OPraHH3MYy.

IIpomecc onnof0TBOPEHN A HAYNHALTCHA C IPOHUKHOBEHUSA
cnepMartosonja B ailierkyaetky. I[lox neiicreuem epmMeHTOB
Iy3LIPbKA CIIepMAaTo3onuaa 060I0UKa AHIEKJIETKH B MecTe
KOHTaKTa pacTBopsiercda. apo cnepMaTo3ouga IoIajgaer
BHYTPB sAHnexjgeTkH (puc. 87). IIpu aTom oborouka sitne-
KJIETKH CTAHOBUTCHA HEIIPOHMIIAEMOH JJIs OCTAJbLHEIX CIep-
mato3ounoB. [locie 3TOro AApa raMeT CIUBAIOTCA 1 (DOPMU-

pyeTcs AApO 3UTOTHI.

CytrecTByoT ABa cr1ocoba OMIOA0TBOPEHH A — HAPYHKHBIH
¥ BHYTpeHHHUI. IIpy HapyKHOM OMIOAOTBOPEHHH CAMKA
BBIMETHIBAET AUINEKJIETKH (MKDPY), & caMel — CIepMy BO
BHEIIHIOIO CPeNy, I'ie ¥ IPOUCXOAUT OIIofoTBOpeHue, Ta-
KO cnocob xapaKTepeH JJIf BOJAHBIX KHBOTHBIX, HAIIPH-
Mep pbi0 B 3eMHOBOAHEIX. IIpu BEHYTpeHHEM OILIOOTBOpE-
HHUH CJIUAHWE FaMeT IPOUCXOJUT B IIOJOBBIX MYTAX CAMKH,
Tax pasMHOXaIOTCA Ha3eMHBLIE H HEKOTOPLIE BOAHEIE 00H-
TaTejH, HAIPHUMeED HACEKOMBIEe, [IPeCMBIKA0IHecs, ITHIILI

M MJIeKOIMHTAaIIHE.

OnnooTBOPEHHOE AHII0 MOYKET PA3BUBATHCA KaK B TeJse
CaMKH, HAaIIDUMeD V MISKONHUTAIOINX, TAK M BO BHEIIHeH
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IIpoHHKHOBEHHE CIIEPMATO30HIa Yepe3 000/I0YKH ANLeKIeTKH

fAnpo
CIEepPMATO-
30Maa

Anpo
Anne-
KIIeTKH

Puc. 87. OmronoTBOpeHHE ¥ IKHBOTHBIX

cpeze. B mocienHeM ciydae Aila MOKPBITHI CIEIUATbHOM
0060/I04KO0 MJIH CKODJIYIIOH, M CAMKA OTKJIa bIBaeT UX B 0e30-
IacHOe MeCTO, HAIIPUMED B rHe3fo (y nTHIL).

» Ilaprenorene3. PasHOBHAHOCTE MOJIOBOT'O Pa3MHOMKE-
HHSf, KOI'a PA3BHTHE B3POCJ0it 0co0m MPOHCXOJUT U3 HeOoI-
JIOLOTBOPEHHOI'0 ANIA, HA3BBIBAETCA napmerozere3om (OT
rped. napmenoc — AeBCTBeHHOCTR). [lapreHoreHes BeTpe-
yaeTcA y pakoodpasHbIx (fadHmil), HACeKOMBIX (ITJeJ, Taeit),
v HeKoTopeIX ITul (nageek) (puc. 88). PassuTue 6es omio-
OTBOPEHHUSA JAIlle BCEro YepeayeTcsa ¢ OOBIYHBIM IOJOBBIM
pPasaMHOMXeHHeM. Hs HeoOnJOAOTBOPEHHEBIX .F{ff'I]IERHETOK
HAUMHAIOT PA3BUBATHCA KJIETKH, Y KOTOPBIX B IIEPBOM Jee-
HHUH MATO34 XPOMOCOMEI HE PACXOJATCA 11 BOCCTAHABINBAET-
cA IBOMHOM HAG0P XPOMOCOM. <

OnToreses opraEMsMa ¥ aMOpHOHAJBHOE pa3BuTHe. MH-
IUBHAYAJIBHOE PA3BUTHE OPraHHU3Ma — OHMozeHe3 (0T rped.
OHMOoc — CyIlee U 2eHe3uc — POsK/eHKe) OXBATEIBAET BeCh ITe-
PHOJ ero »KU3HH, 38 9TO BpeMs OPraHu3M IIPOXOJUT HECKOIb-

=10b

Hauano nenesus
AApAa 3UTOThI

Puc. 88. JKusornsie, cno-
co0HBIe K NapTeHoreHe3y:
1 — nacdaun; 2 — nuessi
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CTAIHNHA
9MBPHOT'EHESA

————p OsacTyia

——» ractpyaa

——» opraHoreHes

KO [IOCJIeI0BATEIbHBIX CTaui: (hOPMHUDYETCH 3aPOABIII, PO-
JKIAeTCH HOBBIM OPraHU3M, OH PACTeT, PA3BHBAETCH, PAZMHO-
sKaeTcsd, cTapeeT ¥ ymupaetr. OHTOTeHe3 JeJIAT HA JBa Ie-
puozna — sMOpPHOHANLHEIN M MOCTAMOPHOHAIBHEIH.

IMmOpuoHasbHbLi nepuod, N ambpuozeres (0T rped. Imo-
PUOH — 3apOJBIII ¥ I'eHe3HC) ATUTCA OT MOMeHTa o0pasoBa-
HUSA 3apOJBINIA M3 3UTOTEI JI0 €r'0 BEIX0Ja U3 AHIA WA POK-
meHus. OH IPOTEKaeT B HECKOJIBLKO 3TATIOB.

Tlocne omogoTBOPEeHA s U3 3UTOTH HAYMHAET PA3BUBATL"
ca sapopslinl. OIIOZOTBOPEHHOE SAUII0 AEJUTCA MUTO30M
Ha 2, nasee Ha 4, 8, 16 1 T. A. KIeTOK. ITOT mpoIiecc Ha3bl-
BalOT Jpob/ernuem, TAK KaK B OTJIMYHE OT OOLIYHOTO feJie-
HUA KJIeTKH He YBeJIMYHBAIOTCHA, T. €. He pacTyT (puc. 89).
Hpobsmuecs KIeTKH HCIOIB3YIOT HHTATEAbHEIE BEIIIeCTBa,
HaKOILIeHHBIe B giine. IIponece npoxoaut ouens 6uicTpo. Ha-
mpHMep, 3a 4 Yaca 0T MOMEHTA OILIOJOTBOPEHHA M3 OTHON
KJIETKH 3ATOTHI BOBHUKAIOT 64 KIeTKH.

HApobienne 3aKaHuUMBaeTCA o0pasoBaHueM 0.aCMY.abl
(oT rpeu. 61acmoc — POCTOK) 3apOABIMIEBOTO My3LIPhKA

Puc. 89. Cragun pasBMTHA 3apO/JLIIa XOPAOBOTO JKHBOTHOrO: 1 — apoGaenne; 2 — Gaacryaa;
3 — BnAuYMBaHEEA H GOPMHDOBAHME JBYX CJI0EB KIETOK; 4 — racrpyna; 5 — opraHorenes (a — mepBHan
Tpy6ra; 6 — X0paa; B — NHINEBAPHTENLHAA TPYOKA)

l0——=
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§ 22. Onnodomeopenue u 3apodviuLegoe pazsumue Y HUSOMHBLX

¢ moJiocTeio BHYTPH. CTeHKH My3BEIPEKA COCTOAT M3 OJHOI0
cyos Kiaetok (puc. 89).

ITocne o6pasoBaHuA OJ1aCTY /1Bl HACTYIIAET BTOPAsA CTAIUA
pasBUTHA 3apojbliia — zacmpyaa (oT rped. zacmep —
skenynok). OHa mpeacraBiaseT co00i ABYXCIOHHBIN MEIIOK.
Ero o6pazoBanue HAYMHAETCS C BOAYUBAHUA HUKHEH cTeH-
KH 6JacTy/Ibl BHYTPB HOJ0CTH. B pesyabrare GOpMUPYIOT-
cs iBa 3apodbiuledblX JUCTKA: HAPYKHEBI — axmodepma
(OT Tpey. 3KNMoc — CHAPYIKH U Jepma — KO0Ka) H BHYTDeH-
HUH — sumodepma (OT rped. IHMOC — BHYTPH).

Ha cTaguy racTpybl 3aKaHUMBAETCS PASBUTHE Y I'yOOK
M KUIIeYyHOIIOJOCTHRIX. ¥ 00Jiee BRICOKOOPTaHU30BAHHBIX
MHOTOKJIETOUHBIX »KMBOTHBIX Zlajiee IPOUCXOAMUT (DOPMHPO-
BaHWeE TPETHET'0 3aPO/ILINIEBOr0 JIUCTKA. MeK oy 8KT0/1epMoil
¥ 9HTOZEpPMOil 3aKJagbiBaeTca — Me3odepma (OT rped. me-
30c — cpejHMI, MpoMe:KyTOUHLIH 1 fepma). Oma obpasyer-
cA 3a cUeT IepeMelleHHs YacTH KJIeTOK M3 Hapy:KHOTO
1 BHYTDEHHero cjoes. B pesyibrare obpasyerca Tpex-
caoiiHbIH 3apobiit. OHOBPEMEHHO Ha 3TO# cTaauu GopMu-
PYIOTCS OCeBble OPTaHEBI, HAIpEMep y XODAOBEIX, HEPBHAA
TpyOKa, XOp/a U NHUIeBapUTe/bHAA TPYyOKa.

Iocnenyoiiee pasBUTHE 3aPOABIMIA Y XOPAOBEIX JKHBOT-
HBIX CBS3aHO C B3aMMOJeMCTBHEM TpeX 3apOoIbIIIeBBIX
JHUCTKOB, H3 KOTOPBIX PA3BUBAIOTCS BCE TKAHU M OPTaHEI 0y-
ayigero oprasuama. Cragus hopMEpOBaHUA OPraHOB y 3a-
POJBIIIA HABBIBAETCHA 0P2AHOZEHE30M.

p V3 sKTONEeDPMEI PA3BUBAIOTCA SIUTEINANbHAA U HEPB-
Haf TKAHH, 3IHAePMUC KOXHA ¥ ero IpOU3BOAHEIe (HOI'TH,
BOJIOCHI), a TAKKe HePBHAA CHCTEMa W OpraHsl 4yBcTB. U3
9HTOZEPMBI 00pa3yloTCA CIMBUCTHIH SNHUTENI M OPraHsl
numeBapeHusa. Mz MesomepMbl GopMUPYIOTCA MBIIIEYHAA
M BCe BUAEI COEUHHUTENBHOM TKaHK. W3 XOp/AbI BIIOCTIENCT-
BHH V OOJIBIIMHECTBEA XOPAOBEIX 00pasyeTcA XPAIIeBOH T
KOCTHBIH CKeJieT, a M3 DOKOBBIX YUACTKOB Me30JepPMBI —
MBIIIIIEI, KPOBEHOCHBIE COCY/LI, Ceplle, MOYKH U OPraHbl
II0JIOBOM CHCTEMEL. «

Bausaue pa3iIMIHBIX (AKTOPOB HA PA3BHTHE 3aPOJBINIA.
Bce KJIeTKM 3apOABINIA PA3BUBAIOTCA M3 OJHOH MCXOXHOMN
KJeTKu — 3uzomut (puc. 90), IMeOT OUHAKOBLIH HA0OP Xpo-
MOCOM ¥ reHeTHYecKywo mHpopManuo. OfHaKO B KJIeTKax
Pa3HBIX 3apOABIIIEBLIX JHCTKOB PeaJM3yeTcs HacjleCTBeH-
Haa MHGOPMALNNA HEOAWHAKOBBEIX IeHOB, 9YTO IPHUBOLUT

307

Puc. 90. [ipobaenne HKpHH-
KH JATYIIKH
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K OHOCHHTE3Y Das/IMYaiomuXxcs GeJKoB U, CIeL0BATEeNBHO,
K (DOPMUPOBAHMIO U3 HAX Pa3HBIX TKAHEH U OPraHOB.

CnenuduynoCTs PaGOTEl KJIETOK BOZHUKAET He Cpasy,
4 Ha OIpeJieJIEeHHOM aTale 3MOpPHOreHesa. ¥ CTaHOBIEHO, UTO
Ha cragum 2—16 KIeTok (B 3aBHCHMOCTH OT BHAA YKHBOTHO-
r0) Kax/aast KJeTKa MOXKeT DASBUThCA B HOPMAJIbHBIH 0pra-
HU3M. Ec/iM 3TH KJIeTKH pasbefMHAIOTCH, TO U3 KaX 10
obpasyeTcs caMOCTOATENbHBIH OPraHU3M — BO3HUKA-
10T OfHOAMeBble Oru3Hensl. OHU IOXO0KH APYT HA APYTa U
BCerjia OfMHAKOBOro moJia (puc. 91).

Hccnenosanns nokasand, 4To B PA3BHTHH 3aPO/BIIIA K-
BOTHBIX HMEIOTCA KPUTHYECKHE IIePHOJbI, KOTIa MOKeT IIPO-
MB0HTH HAPYIIeHNe HOPMAILHOrO passutus. Hanpumep, Ta-
KHMH [IePHOJAMH ABJAIOTCHA CEPEIUHA APOOIeHNUA, HAYAI0
TacTPpyAANMY M CTafus (DOPMHUDPOBAHUA OCEBLIX OPIaHOB.
B 510 Bpems 3aposii 0ocobeHHO YyBCTBHTEIEH K HeJI0CTaTKy
KHCJIOPOZA, TeMIIepaTypPHBIM lepenagaM, MeXaHH4ecKOMY
BO3ZeicTBHIO. YeM JIy4iite 3aIUAIEeH0 SHII0, TEM MeHee 0HO
NOABEePXeHO BHeIIHUM BIAUAHUAM. OTpHIaTeIbHO BO3neri-
CTBYIOT Ha Pa3BUTHE 3aPO/BINIA HEKOTOPhIE BHPYCHEIE 3a60-
JieBaHHU#A, HAaIPDHMeDP KOpb V YejoBeKa. Taxoe ke BIugHHe

AHNeKIeTKA

CIIEPMATO30M

6aacTyaa

Puc. 91. O6pazoBanne oxHOAIIEBBIX 6IH3HEIOB
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Puc. 92. Hapymenue 3aposilIeBoro pa3BUTAA MOKeT IPHBECTH K DA3BUTHIO ypoxcrs: 1 — aByraasas
amen; 2 — cuamckue Oamanensl Yaur u Jur

OKA3BIBAIOT PAJA MEIMKAMEHTOB, HAIpHUMep, aHTHOHMOTH-
KU, TOPMOHAJIbHEIE [IPeNapaThl, HAPKOTHYECKHUe BelecTBa
1 A1K0T0ab. MOIMHEBIMHA (DaKTOPAMH, BEISEIBAIOIIUMY HAPY -
[IeHUS 3apPO/ILIIIEBOr0 PA3BATUSA JKHBOTHBIX M YEJIOBEKA,
CIIyKaT PeHTIeHOBCKHE JIYYH U PaIH0AKTHBHOE U3JIyIeHHE.
M x Bo3zeiicTBHE MOXKET IIPUBECTH K rubesin 3apo/iblma Bk
POMKIEHUIO OPraHU3MOB C YPOACTBAMM (puc. 92).

Onaodomeopenue, 3uzoma, napmeHozenes, ORMozenes, uHOusudyarvHoe pas-
sumue, IMOpUOHaIbHbLIL nepuod (ambpuozenes ), dpobrenue, oaracmyaa, 2a-
cmpy.aa, 3apodvlutessie TUCMKL: dKmodepma, anmodepma, mesodepma; op-
2aH0zZeHEe3.

1. Kax npoucxodum npoyecc onnodomeopeHus y awcusomnwvix? 2. B wem npe-
umyuecmea HympenHezo onao0domeopeHus no CPABHEHUI0 ¢ HAPYHCHBLME
» 3. OGzAcHuUmMe, NOYeMYy HeKOmOopble HUBOMHbLE PAIMHONAIMCA napme-
nozeneszom. Ipusedume npumepvl. 4 4. B wem omauiue dpodbaenus om
06614 H020 denenusa kaemrku? 5. Ha kaxoi cmaduu passumus 3apodvlula
npoucxodum Cneyualu3ayus Kiemox no CmpoeHuo u pynrxyuam? 6. Ka-
Kue (paxmopvL 8HeuLHell cpedbl MOZYM OKA3bLEAMb OMPUYAMENLbHOE B03-
deilcmeue HA pa3sumue 3apodolua Y HUEOMHbLX?
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§ 23.
PASBHTHE JKUBOTHBIX
IMTOCJIE POKIEHHU A

Paccmompume pucynru 93 u 94. Kaxue déa muna pazeu-
Mus xapaxmepHuL 011 u300pAHCEHHBLX HA PUCYHKAX HCU-
éomubix. Karxue cmaduu 6 c8oem paszsumuu npoxodam
capanua, 6aboura, pulla, 122yUlKa U Yelo08erx?

WunuBunyanpHOe DasBUTHE OPraHM3Ma MPOLOJIIKAETCSH
K IIOCJIE €T0 POXIAEHHI S, KOT/Ja 3aPOLIII yiKe CHOPMHPOBAJICH
¥ MOJKeT CyILIeCTBOBAThL CAMOCTOATENLHO BHE AMIIA HJIH Tela
marepu. Ilepnoz pasBUTHA OpranuaMa 1oce POKIeHIA Ha-
BBIBAIOT NOCNE3APOJbLULEEbLM, UIIA NOCMIMOPUOHALLHBLM
(ot nar. nocm — nocue u am6puon). ¥ Pa3IMYHBIX OPraHu3-
MOB 3TOT [IEPHOJ IPOTeKaeT mo-pasHomy. IloaTomy pas-
JIHYAI0T IPAMOE H HeIIPDAMOe PAa3BHTHE.
MKPHHKA @ IIpsamoe u menpamoe pazsurue, I1pamoe paszsumue mpo-
xonur 6e3 npespaleHuii. PooguBmuiica opranuam mMeeT
CXOJICTBO CO B3POCJIOH 0COOBI0 W OTJIMYAETCH TOJBKO Be-
JHUYMHOM, IPONIOPIUAMHE TeJIa i HeJOPA3BUTHEM HEKOTOPBIX
opraros. Takoe passuTHe, B OCHOBHOM, HabII0a10T ¥ PEIO,
IPeCMBIKAIINXCA, OTHI U MICKOIUTAIIUX (puc. 93).
Tak, U3 UKPHUHKY DBIOBI BRIXOAUT JTHUMHKA C 3KEJITOTHEIM
MemKkoM. OHa pasBUBaeTCs B MaJIbKa, IOXO0MKEro Ha B3POC-
Y0 0COOE, HO OTJIMYAIOMIET0CH OT Hee HeJJ0PA3BUTHEM Psiia
OpPTraHoOB.

ITpu paseuTum ¢ npespamenvem (puc. 94) us Aina moss-
JIAETCH IMYMHKA COBEPLIEHHO HeIOX 0 aA Ha B3POCJIBIH op-
ranusM. Taxoe passuTHe HABBIBACTCS HENPAMbLM, TLIH Pas-
BUTHEM C MEMAMOPPHO30M (OT TPed. Memamopposuc — 1pe-
BpalleHue), T. €. ¢ HeCKOJbKIMU JIUUYNHOUYHBIMHA CTALAAMHU
IIOCTEIIeHHOI'0 IPeBPaMeHUsA BO B3POCIVIO 0c00b. JIMuuHKH
aKTHBHO IUTAIOTCHA, PACTYT, HO, 32 PEIKUM HCKIYeHUEM,
He CIIOCO0HBI K PASMHOMKEHUIO.

PassuTie ¢ MeraMop(dh030M XapaKTePHO A1 HACEKOMBIX
H 3eMHOBOAHBIX. IIpuuem, v HaceKoMBIX MeTaMopgo3 Mo-
MKeT OBITh MOJTHBIM U HENOJIHBIM. [IpH PasBUTHY C noIHbLIM
Memamoppo3om HaCeKOMBIe IIPOXOJAT P IOCIe0BATE b+
Puc. 93. Tlocresapoemue-  HPIX CTAIHIl, KAK IPABHUIO, PE3KO OTIMUYAIOIIUXCSA APYT OT
BOE MPAMOe PasBUTHE Apyra o0pasoM JKU3HHU U XapaKTepPOM ITHTAHM. Hanpuwmep,

11 —=



§ 23. Pazsumue aus0muuLx nocie poxcdenus

y 6ab0uKH U3 AMIA BEIXOJHUT I'yCeHUIA, KOTOPad UMeeT Jep-
BeoOpaayio hopmy Tesa. 3aTeM I'yCeHHIIA IT0CJIe HECKOBKHX
JIMHEK IpeBpaliaeTces B KyKOJIKY — HeIlOJIBUKHYIO CTaJHIo,
KOTOpAasA He MHUTAETCH, 4 TOAbBKO PasBUBAETCA BO B3POCIOE
HacekoMoe, Yepes HEKOTOpPOe BpeMA U3 KYKOJIKH BBIXOJHT
pabouka. ITuma 1 cnocod TUTaHUA Y JIHNYNHKHA U B3POCJTIOro
HACEKOMOT0 pa3IuyaTcs. ['yceHuna ecT JHCTbA PACTEHNH]
¥ MMeeT IpBI3YIIKi POTOBOI annapar, a 6abouka nuTaeTca
HEKTAPOM IBETKOB M MMeeT COCYIIHH POTOBOM ammapar.
HHorja y HACEKOMBIX HEKOTOPHIX BH/OB B3pocJjas 0co0b
BOOOIIe He IUTAETCH, 4 cpas3y IPUCTYIIaeT K Da3MHOMEHHIO
(TYTOBBIH IIEJIKOIIDAL).

IIpy Pa3BUTHUH C HENOLHbLM MemamopHo30M CTAAUA Ky~
KOJIKH OTCYTCTBYET ¥ IMYMHKH MaJ0 OTJIHYAIOTCA OT B3POC-
ABIX HaceKoMBbIX. TakK, y capaH4y BBIIIEAINAs U3 AHIA
JIMYIHKA MMEeT [0 CPABHEHWMIO ¢ B3DPOCJIOi cTajueil MeHb-
VIO BeIWYNHY ¥ y Hee HeJIOPa3BUThI KPbLIbA.

Cpeau MO3BOHOUHEIX »KMBOTHBIX PasBUTHE C IIpeBpaile-
HHueM HAGII0NAI0T, B OCHOBHOM, ¥ 3eMHOBOIHEIX. Hanprmep,
y MATYIIKH JUYAHOYHAS CTAAUsA — TON0BACTHK. 110 BRIXOZY
73 UKPUHKHU OH HATIOMHHAET MajbKa peIObl. ¥ HEro oTcyT-
CTBYIOT KOHEYHOCTH, UMEITCH Kabpel BMECTO JerKHX,
XBOCT, IIPY TTOMOLIIY KOTOPOTO OH AKTHBHO ILJIaBaeT B BOZE.
CnycTs HEKOTOPOE BpeM# Y IojIOBaCcTHKa (pOPMUPYIOTCA KO-
HEYHOCTH, PA3BHBAIOTCSA JIETKHE, 3aPAaCcTaloT kabepHble eI
¥ ucuesaeT xBoceT. Yepes [Ba Mecs1la Iocje BEIX0Aa M3 HKPHH-
KM TOJIOBACTHK IIPEBPAIIAETCS BO B3POCTYIO JTATYIIKY.

» [TpeBpamiesre THUUHKHA BO B3POCIYIO 0COOb CBA3AHO
¢ BBIPabOTKOM Kene3aMd BHYTPeHHeH CeKPeIHH CIIemu-
aJbHBIX TOPMOHOB. Hanpumep, AJd mpeBpalleHnd I'ojo-
BACTHKA B JIATYIIKY He0OXOAMM rOPMOH IATOBH/HOM sKe-
JIe3bl — THPOKCHH. B HEKOTOPBIX clIydasax IIPU HEAOCTaT-
Ke TOPMOHOB JINUMHOYHBII IePHOJ MOXKeT 3aTATUBATECH Ha
BCIO JKHM3HB 1 HA ATOM CTATUK OPraHU3M MOKeT NPUCTYIHATh
K pasMHOKeHH0. TaK, JHIMHKA 3€MHOBOIHOTO aMOHCTO-
MBI — AKCOJIOTJIb IPY HE[0CTATKe FOPMOHA IITATOBHTHOM JKe-
Jiessl He TIpeBpaliaeTcsi BO B3POCIYI0 0CO0b M MOKeT pas-
mHOkaTbed (puc. 95). [Ipu nobasineHnn B BOAY THPOKCHHA
pasBHUTHE WAET A0 KOHIA U aKCOJIOT/Ib IPeBpaIiaeTca B am-
oucromy. 4

Pocr. XapakTepHOE CBOMCTBO HHAWBU/YATHHOTO DA3BH-
THA — POCT OPraHM3Ma, T. €. YBeJIMUeHne ero pasMepoB

=11

Puc. 94. Ilocaesapoasiine-
BOE HenpsiMoe pa3BUTHE
(nosmEkIit Metamopdo3 y 6a-
fouxu): 1 — Aino;

2 — nuuHHKA (TyceHHIIa);

3 — KyKOJKa;

4 — B3pocCoe HaceKoMoe



Pue. 95. AmOucToMma (ci1eBa) H ee IHIHHEKA AKCOTOTIE (cmpaga)

u maccel. ITo xapakTepy pocTa Beex sKMBOTHBIX MOYKHO pasiie-
JIATH Ha JIBe TPYIIIBI — C HeONpeJeIeHHLIM U ONpe/ie/IeHHbIM
pocrom. Ilpu neonpedenerrom pocme pasmeps Tea OpraHmn3-
Ma yBeIMUHUBAIOTCSA B TeUeHMe Beeil ero JKuaHm. D10 Hab.Iio1a-
€TCH, HAIpUMep, Y MOJLIIIOCKOB, 36MHOBOAHBIX, PBIO 1 pernTu-
Jait. Opra=uaMbl ¢ onpedesieHibLM POCMom IpeKpaliaT pac-
TH Ha OlIpefie/IeHHOM aTarne pasBUTHA. TaKOBBI HACEKOMBIe,
OTHUIIE] B MIEKOIHATAIOIIHE.

» TeMmBI pocTa ¥ J)KUBOTHEIX HBMEHSIIOTCH B TEUCHHE Bee-
T'0 Ieprojia 1 HaXOAATCA [0/ KOHTPOJIeM ropMoHoB. Hanpu-
Mep, ¥ MJICKONMUTAILIAX (B TOM YHCJIe U ¥ YeJ0BeKa) POCT
Peryiupyerca ropMoHoM runodusa comarorponuaom. On
AKTHBHO BIpa0aThiBaeTcA B AETCKOM BO3PACTE, & IOC/Ie 0~
JIOBOTO CO3PEBaHHA KOJIMYECTBO FTOPMOHA IOCTENEHHO YMEHb-
IIaeTCA U POCT IPEeKPALIaeTCsH. «

ITocie MHTEHCHBHOIO EPHOAA POCTA OPTAHUEM BCTYIIA-
€T B CTa/HI0 3PeJIOCTH, JJI1 KOTOPOH XapaKTePHO TAKKe 13-
MeHeHHe (PM3H0JOTHYeCKUX IIPOLECCOB B OPraHM3Me. DToT
TIePHOJ CBA3AH C JeTOPOKICHUEM.

Crapenue u cMepTh. [IpOO/IKHATEILHOCTD K I3HY 3aBH-
CHT OT UHAMBH/yaJbHBIX 0CO0eHHOCTEH BUla OPraHU3Ma, HO
He 3aBHCHUT OT YPOBH#A ero opranusanuu. Hanpumep, moi-
IIIH JKMBYT BCero 4 roxa, BOpoH — 710 70 J1eT, a MOJLITIOCK, npe-
CHOBOJHAasA KeMuyxHuna — g0 100 xer.

IIponecc MHAMBHUAYATLHOTO PA3BUTHA OPraHH3MA 3a-
KaHUYUBaeTCA CTapeHUeM M cMepThio. Cmapenue — 3To
00111e610T0rHYecKas 3aKOHOMePHOCTb, CBORCTBEHHAS BCEM
opraEuaMam. B mpoiiecce crapeHnss H3MEHSIOTCS BCe CHETE-
MBI OPT'aHOB, HAPYLIAIOTCA UX CTPYKTYPA U (DYHKIIUHA.
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» CymiecTByeT HeCKOIBKO Teopuii craperusa. OHa 13 nep-
BBEIX OBLIA mpefIokeHa pyccKuM yueHbIM Uibeit Unbuuem
Meunurkossim. CorsacHo 9TO# Teopuu, cTapeHHe OPraHus-
Ma CBA3aHO C YCUJIEHHEM B HEM IIPOIECCOB HHTOKCHKAHH,
CaMOOTPABJIEHHUA B Pe3yJIbTaTe HAKOILIEHNA IPOAYKTOB 00-
MEHA BEIeCTB U JIesSTebHOCTH T’HUIOCTHREIX DaKTepHii.

MHuorue coBpeMeHHEIE TEOPUH IIPeAIIoIaramT, 4TO cTape-
HHE OPraHu3Ma — CJIeCTBHE H3MEeHEeHHI B FTeHeTHIeCKOM all-
rapare KJIeTOK, KOTOPEIE IIPHBOJAT K CHHKEeHWI0 aKTHBHOCTH
nporeccos duocuHTe3a 6enKoB. CylecTBeHHOM IPUIHHON H3-
MEeHEeHHA FeHeTUUYEeCKOM aK THBHOCTH ABJIAETCA ocIabieHue pa-
60ThI GenxoB-hepmenToB. C BO3pACTOM IOBBIIIAETCH YACTOTA
XPOMOCOMHEIX HADYITeHNH. BoccTaHOBIEHNE IOBPEMKIEHHBIX
yuactkoe [IHK mpger meaneHHee, HaKaIJIMBalOTCA MyTalllH,
KOTOpBIE IPOABIA0TeA B cTpyKTypax PHK u GeskoB.

BrickaswiBaroTCss HayIHEIE THIIOTE3BI, KOTOPhIE CBA3LIBAIOT
cTapeHHe OPraHuaMa ¢ TOPMOHAIBHBIME HADYIIIEHUAMH, B 4acT-
HOCTH C M3MeHeHueM (DYHKIIVH IITHTOBUIHOMH JKele3kl. «

¥ yesoBeKa pOLEcCH CTapeHUA 00y CIOBIeHEI JeHCTBH-
eM MHOrHX OHoJormuyecKux (paxtopoB. HemanmoBamHYIO
pOJib B CTAPEHUH UI'DAET M COLMAIBHAS Cpe/ia, OKPYKaroIasa
venoBeka. Hayka, sagpuMalomiasaca npobieMaMu cTrapeHus
YeJI0BEKAa, HABLIBAETCHA 2epoHmonozuell (0T Tped. 2epon —
craper). CrapeEre — 3T0 Hen30eKHLIH 9TAll PAa3BHTHUSA JI0-
6oro opranusmMa. Jlanee HaCTynaeT cmepms, KOTOPaa ABJIA-
eTcs HeOOXOQUMBIM YCJIOBHEM AJISA HNPOJOJIKEHNA HUSHU
JPYIUX OpPraHu3MOB.

OHTOI'EHE3

——» 9MOpPHOHANBHBIH
nepuos

L——p nOCTAIMOPHMOHAB-
HBI# Hepuoja

npaAMoe  €——
pasBuUTHE

HenpsaMoe 4——
pa3BHTHE

Vi

ITocaeazapodviutesulii ( nocmamOpuoOHanbHbLL) nepuod, npamoe pasgumue,
Henpamoe pazeumue, Memamop@os: noAHbLI U HenoaHbLil, pocm: Heonpede-
JeHHbLIL U onpedeseHHbLil, cmaperue, 2epOHTMoN02UsL, CMEePMb.

1. Kaxue muns. nocae3apodsbiuiesozo pazgumua eam ussecmunvi? 2. B yvem
pasHuua mexcdy npamovim u Henpimolm pazeumuem? ITpusedume npumepsi
HUBOMHBLX ¢ PA3HbIM MUNOM pazsumus. 3. B uem 3axaiovaemes npeumy-
wecmaeo pazsumus ¢ npespaweruem? 4. Hem paszeumue ¢ NoAHbLM Mema-
MOPGO30M OMAULALNCA OM PAIEUMUA C HeNOAHbLM memamopposzom? I1pu-
sedume npuMepsl HCUBOMHBLX ¢ PA3HbLM MUnom memamopgosa. 5. B uem 3a-
KAWYaemces cmapernue opzanuzma? » Kaxue meopuu cmaperus eam us-
secmubt? Karxaa naubonee 6eposmua, no éauiemy mrernun? Omeem o6ocHyl-
me. 4 6. B uem 6uonozuyeckuil CMbLCL cMepMU Opzanu3ma?
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I'nasa 4. OPTAHH3MEHHBIH YPOBEHE OPTAHH3ALIHH JKH3HH

§ 24.

OBPA30BAHHME ITI0JIOBBIX KJIETOK
H I1I0JIOBOE PABMHOMKEHHUE ¥ PACTEHUH

Pacemompume Ha pucynrax 97—99 xusHneHHble YUK-
bl pacmenuil. Benomnume u3 yvebrnukxa 6 kaacca, Kakx
npoucxodum pasmHoNceHUe IMUX pacmenuil. B yvem cyuy-
HOCMb J80UHO20 ONI000ME0PEHUA Y NOKPLLIMOCEMEHHbLX
(usemicosvrx ) pacmenuil?

¥ pacrennii o0pasoBanue MOJIOBHIX KJIETOK U HHIAUBH/LY-
aJIbHOe Pa3BHTHe NPOTEKAalT WHauYe, YeM y KMBOTHBIX.
B napcrBe pacrenuit HaOamomaeTca 4yepefoBaHNe B JKU3-
HEHHOM IIMKJIe II0J0BOro u Oecnosyoro nokoaenuii. Kpome
TOro, y pacTeHH Meif03 IPOHUCXOAUT He IIpH 00pasoBaHUHU
IOJIOBBIX KJIETOK, & IIPH CO3PEBAHUH CIIOP.

Yepemosanue nokosenuit y pacrenuit. Cnopogum (ot
rped. cnopa — ceMd U QumoH — pacTeHue) — Oecirosoe
MOKOJIEHHEe PAacTeHU ¢ ABOMHBIM Habopom xpomocoMm. Ha
cnopouTe B Ipomecce Meiiode o0pasylores cropsl. M3 cop

T'ametodur
Bapocaerif opranuam

T'amerodur

Cnopodur Bapocaeiit oprasuam
Cnopodgur

Puc. 96. Yepenosanue Gecnooro (cnopodura) u nososoro (raMeroduTa) MOKOJEHMI B HKH3HEHHOM

IMKJIe PACTeHMIT
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§ 24. O6pasosanue nOROEBLX KAEMOK U ROAOE0E PAIMHONMEHUE [J PACMeRL

B3pOCJIOe
pacreHue
(rameroduT)

Puc. 97. X usaeHHbII UK 3eJIeHOMH BOLOPOCTH (YIOTPHEC)

pasBuBaeTcsa zamemogum (0T Tpedu. zamemec — CYOPyT
¥ (pumoH — pacTeHHe) — II0JIOBOEe IIOKOJeHUEe C OMHHAPHEIM
nabopom. Ha HeM B MuTO3e ob6pasyiorcs rameTsl. Iloce om-
JIOLOTBOPEHUA M3 BUI0OTEHI CHOBA o0pasyercs cropodur. [la-
Jiee Tpollece MOBTOpAeTcs. B 3aBUCHMMOCTH OT TUIIA pacTe-
HHA B3DOCJILIH OPraHU3M MOJKET OBITh raMeTO(MHUTOM WA
conopohurom (puc. 96).

V 3eJleHBIX BOAOPOCJIEH B »KU3HeHHOM IIUKJIe mpeobama-
eT OJIOBOe IMoKoJIeHue — ramerodur (puc. 97). Ou pazmHO-
sxaeTcd OeCIoNbIM M IIOJOBBIM IIyTAMHU. B onpenesleHHBINA
IIepuoJ Ha raMmeTo(UTe pa3sBHBAIOTCA I'aAMEThI, Pa3HbIe MJTH
OIMHAKOBBIE II0 BennuuHe. Ilocne couauausa raMer o6pasy-
eTcs 3UT0Ta, M3 KOTOPO B peaybraTe Meiioda GopMUpyIOT-
cq crnopel. OHE 70T HAYAJIO HOBBIM raMeToduTam. B :Kus-
HEHHOM I[UKJIe 3eJIeHBIX BOJOPOCJel crnopoduT IIpeJcTaB-
JIEH TOJIBKO OJHOM KJIETKON — 3UI'OTOH.

VY Mxo0B rameTo(UT B UKJIE TAKKe mpeodbaanaer (puc. 98).
On pazBuBaeTCs IIPU IIPOPACTAHUY CIIOPEI. OTO JIMCTOCTE0 b
HOe pacTeHHe, Ha moberax KOTOPOro 00pasyioTcsa MYKCKHe
M KeHCKHe OpPraHbl MOoJoBOTO padMHO:KeHHsA. Criopodur —
TOHKAS HOXKKA C KOpoDOUKOIl — pasBHUBaeTCs HA raMmeToduTe
U He cIocoGeH K CAMOCTOATEJNBHOMY CYIEeCTBOBAHMUIO.
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I'nasa 4. OPTAHH3MEHHBIH YPOBEHBL OPTAHH3AI[HH JKH3HH

Prc. 98, JKn3HeHHBIH MK 3€JIEHOT0 MXa KYKYIIKHH JIeH

B cnopanruax B pesyJsibrare Mmeiiosa odpasyrored cnopsl. Cro-
PBI TIOCJIE CO3PeBaHHUA BRICHITAIOTCA M BO BJIAYKHOI Cpejie Ipo-
pacTawT, aBas Hauaso BeTBALleHca HUTH (IpeapocTKy). Ha
Hell M3 IOYeK PA3BHBAIOTCH raMeTO(UTHI,

Y manopoTHUKOR, IIAYHOB M XBOIIe#, Ha000pOT, B KHU3-
HEeHHOM IHKJe npeodnazaer cuopodur (pue. 99). Ha Hem
B CIIEIHMAIbHBIX OPraHaX — CIIOPAHTHAX B pe3yJbTaTe Meio-
3a o0Opasyiorcs cnopbl. CIOpPHI ITOCJIe CO3PEeBAHMS BEHICHI-
nawmTcdA U npopactaoT. Ilpu npopacTraHnm U3 CIIOPEI pa3BH-

B3POCJI0e PACTeHHE

Puc. 99. Fn3HeHHBIH MK DANOPOTHHKA I{HTOBHHKA MYKCKOTO
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§ 24. Obpaszosanue nonosvlx KAEMOK U NOLOG0E PAIMHONCEHUE Y PACMERUL

BaeTcs I0J0BOE IMMOKOJIeHHe — raMeTo(HT, KOTOPBIH Ipes-
crasigeT coboil Heboasioi 3apocmok. B nponecce MHTO3a
Ha HeM 00pasyoTcs MYKCKUE U XXeHCKHe raMeThbl.

IIpy HAIMYWUH BOABI IPOMCXOAUAT OILI0JOTBOPEHHE 1 06-
pasyercsa 3urora. Mz Hee pasBHBaeTcsA 3apO/bINI, a jJajiee
MOJIOZ0e pacTeHne — cropodur.

Pa3MHOKeHHMe H PAa3BUTHE CEMEHHBIX PACTeHHH. ¥ ce-
MEHHBIX PACTeHHI PAa3MHOMKeHHe IPOUCXOIHUT CeMeHaMM.
B :xxusHeHHOM UK IpeobaamaeT criopoduT, a raMeTomuT
CHIBLHO YMeHBINEH B pasMepax (peAylupoBaH), pasBHBAa-
eTcd HA CropodHTe W HpeACcTABIEH JHUIIL HECKOIbKUMH
KJIeTKaMu. PasBuTie ceMeHHBIX PACTEHWI PACCMOTPHM Ha
IpHEMepe KU3HEHHOT0 IIUKJA HOKPBITOCEMEHHBIX, HIIH
IIBETKOBBIX PACTEHUH.

Bapocioe pacTenre — CHOPOMHT, UMeeT ABOWHON Ha-
6op xpomocom. CopoduT passuBaercs U3 ceMeHH. Pempo-
OYKTHBHBEIM OPraHoM ABJsAeTcdA neeTok (puc. 101). B user-
Ke OPMUPYETCA MEHCKHH OpraH — [eCTHK U MYXCKOH
oprad — THIYMHKU. B 3aBA3HK NeCTHKA B ceMA3AYAMKAX B
peayJbTaTe Meiiosa obpaayiored 4 cruopsl. Jlenerne npouc-
XOJHT HepaBHOMEPHO — 00pa3yioTcda ojHa KPYIIHAasA cropa
¥ Tpu MeJKue. Tpu MelKHe CIIOPEl OTMHPAIOT, & O HA KPYII-
Had pa3BUBaeTCA B JKeHCKHUH ramerodur. Cropa TPHKILI
NeJTMTCA MATO30M H 00pasyercs BOCBMUANEPHBIN 3apodbl-
weeblil mewok: 8 Amep B KOTOPOM PACIIPeAeIAI0TCA CIeNYI0-
muM obpaszoMm. Bamike K IIBIJIBLEBXOAY HAXOAHUTCA KPYII-
HOe AP0 — AHUIEKJIeTKa, PALOM ABa A1pa IIoOMejlbue — CO-
nyrereyoomue. Ha NpoTHBOIOIOMXHOM IOJIOCE MEMKa
pACIIONaraiTCsa TPH AAPa, a B IeHTPe — J[Ba [eHTPalbHbIX
anpa. Bee agpa umeror oAuHapHEI HaGop xpomocoM (n).
Taxum 06paszoM, KeHCKHH raMmeToduT y IMOKPBITOCEMEH-
HBIX PACTEHHUH IIpeACcTaB/JIeH BOCBMHUANEDPHEIM 3aDOABIIIE-
BBIM MEIIKOM.

B mbLIBIEBEIX MEIITKAX THIYMHOK U3 KJIEeTOK CIODAHTHA B
pesyiabTaTe Meitoza obpasyioTces 4 Meaxue cropkl. Bee cmo-
pPBI Pa3BUBAIOTCA M JAI0T HAYAJIO0 MYMKCKHM raMeTouTaM.
Kasxpasa criopa JeIUTCsS METO30M H 00pasyeT BereTaTUBHYIO
1 reHepaTUBHYIO KJeTKy. BereraTupHasa u IeHepaTHBHASA
KJIETKH ITOKPLIBAIOTCA ABOMHOI 06osoukoil — obpasyercs
nuLabyesoe 3epro. Takum 06pa3oM, My¥KCKOH raMeToQHUT
y MOKPBITOCEMEHHBIX PACTeHWII IpeJCcTaBjeH ABYMs KJET-
KaMH ¢ 000JIOUKOH — IBLJIbIEBEIM 3eDHOM.
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Puc. 100. IIumxka — oprax
CeMEeHHOT0 Pa3MHOKeHHHA
TOJOCEMeHHBIX PACTeHHI

Puec. 101. Opraus! cemen-
HOTO PAa3MHOKEeHHH I[BeT-
KOBBIX pacTeHHii: 1 — 11Be-
TOK; 2 — 1Iox



T'naea 4, OPTAHH3MEHHEIH YPOBEHEB OPTAHH3AIIHH XH3HH

IIpn momagaHuy MBLILIEBOTO 3€PHA HA PBLIBIE ECTH-
Ka I[[BETKAa BereTaTHBHAA KJIeTKa HAUMHAET IPOpPacTaTh, 06-
Pasys OBLIBIEBYIO TPYOKyY. Biarogapsa TOKY HHTOIIAZMEL

IBLIBIEBOH TPYOKH reHepaTHBHASA

KJeTKa IPOABUraeTcsa

K NBIIBIEBXOAY 3apoaplmieBoro Memka (puc. 102). Sapo
reHePATHUBHOM KJIeTKH IPH 9TOM JeJIUTCA MHTO30M M 00pa-
3YIOTCA ABA CnepMusl — HEeIOABHIKHBIE MY3KCKHe FaMeThI.
OHHE Yepe3 IBLIBLEBX0] TPOHUKAIT B 3aDOABINIEBEIH Me-
mox. Onue cnepmuii (n) canBaercs ¢ sinekaeTkoi (n),
4T0 o0pasyer aurory (2n). I3 3UroTsl pasBuBaeTca 3apo-
AbIII ceMeHM. Bropoii cnepmuii (n) ciimBaeres ¢ JByMs Ax1-
PaMu [eHTPaNbHOH KJIeTKH (211), B peayabTaTe obpasyercs
SHJIOCIIEDM CEMEeHH, B KOTOPOM 3allacaloTcsA NHUTATeJIbHEIE
BelllecTBa. d1pa KIeToK sHA0CIepMa ¥ HOKPHITOCE MEHHBIX
pacTeHuil UMeIOT TpoliHo# Habop xpomocoM (37).

MHenckuii rameropur

\

My:xckoit ramerodur

Puc. 102, JKu3HeHBIH UK ¥ ABOITHOE OTLIIONOTBOPEHHE Y UBETROBEIX pacTeHuii: 1 — cauanue cnepmusa
€ LEeHTPATLHONH KIeTKOH; 2 — CIMAHHe clepMus ¢ AHIeKIeTKoil; 3 — Koxypa ceMenu; 4 — zapoaeim (2n);

5 — anmocnepm (3n)
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§ 24. O6pasoeanue noLo6bLY KIEMOK UL NOLOGOE PAIMHOYNCEHUE Y PACMeRUl

IIponecc ciMAHUA CIEPMUER C AUIEKJIETKON U IIeHTPAIb-
HOH KJIETKOH HAa3BIBAIOT 060iHbiM onaodomeopenuem. OH
on1 OTKPHIT B 1898 r. pycckum yuerasim Cepreem INaBpuio-
BuueM Hapamuusim (puc. 103). B peayabraTe ZBOMHOTO OII-
JIONOTBOPEHMA U3 CEMA3a4aTKa [BETKA (DOPMUDYETCH CeMs,
a M3 IOKPOBOB CeMA3avaTKa — CeMeHHas KoxKypa. Bokpyr
CeMEeHH M3 3aBA3H UJIU APYTUX YaCTel [BeTKA PA3BUBAIOTCA
cTeHKH 1tofa. IIpu BCKpEIBAHWA WM pa3pyIIeHHH CTeHKH
078 ceMdA OKa3sIBaeTcsd cHapy KH. IIpu onpeeleHHLIX ye-
JIOBHAX OHO IIPOPACTaEeT, U3 3aPOABIILIA CEMEHH Da3BHBAET-
Cs HOBOE pacTeHHe — CIIOPOGUT.

Wrak, y pacTeHW OT HU3IIKUX K BBICIIIHUM, HAOIIOAAETCA
IOCTeleHHOe YBeJIHYeHHe CPOKa :Ku3Hu cnopodura, Haum-  Puc.103. Cepreii 'aspuio-
Had ¢ NaOPOTHHK00GPA3HBIX, B KU3HEHHOM ITUKJIe Ipeo- ;SEO)H““““’* (1857—
nagaer cropoduT, a raMeToGUT IOCTEIIeHHO PeAyIIpyeTcs
J10 OTHO¥ WJIM HECKOJIBKHAX KJIETOK,

Cnopogum, zamemogpum, cemazaLamor, 3apodviuledolil MeULOK, Nnulible-
80e 3epHO, cnepmuil, 060iLHOe 0n1000meEopeHUe.

1. B wem ocofernocmb uHOuBuUOYaibH020 pA36UMUSL PACMEHUIL NO cpasHe-
Huio ¢ eusomuwoimu? 2. Kax npoucxodum wepedosanue noxoreHuil y pacme-
Huit? 3. Karoe nokoaenue npeobradaem 6 jiu3HeHHOM yuiae 6odopocaeil,
MX08, NANOPOMHUKO00PA3HbLY U cemenHblx pacmenuil? 4. Kak npoucxodum
paszsumue Yy NOKPbLMOCEMEHHbLY, UJU UBEMKOBbLY PACMEHUN HEHCK020
u myxccroeo zamemoguma? 5. ITovemy onnodomeoperue Yy NOKPbLMOCEMAH-
HbLX, ULU UBEMKO0B8bLX pacmeHuil Hasvleaom deoinvim? 6. Kax usmensem-
cAazamemogium om HUSWUX K 8blcluM pacmenuam? ObsacHume, kakoe npe-
umyuecmeo amo daem pacmumeibHOMY OP2AHUIMY.

& CpasHume Xu3HeHHble YUKALL npedcmasumeneil OCHOBHBLLY CUCMEMA-
muxeckux zpynn pacmenuil. B wem ux enaernoe pasauvue. Ilepevepmume
6 mempadv u 3anoaHume mabauyy.

OCOBEHHOCTHU XXU3HEHHbIX LUKNOB PACTEHUH

CucremaTHyeckas Mpeobnapaowee Kpartkas Kparkas
rpynna pacteHWi noxkoneHue XapaKTepMCcTHKa XapaKTepucTHKa
B )XM3HEHHOM LMKNe ramertodura cnopodura
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I'nasa 4. OPTAHH3MEHHBIH YPOBEHB OPTAHH3AIIHH JKH3HH

§ 25.

HACJIEAOBAHHUE ITPUSHAKOB ¥ OPTAHU3MOB

Bcenomnume, ymo mawxoe zeH. B yem cocmoum Qynrkuyus
2enoe? Kax peaausyemcea HaciedcmeenHas unpopmayua
HA MOJEKYNLAPHO-2EHETMUYLECKOM YPOEHE 0P2AHU3AUUL
acusnu? Karkue npoyeccot npoucxodam 6 meiioze?

OnuH M3 OCHOBHBIX IPU3HAKOB 3XHUBOT0 — HACAEACMEeH-
HOCMb. ITO CIIOCOOHOCTH OPraHU3Ma COXPAHATHL M Ilepesa-
BaTh CBOM IIPU3HAKK W 0COOEHHOCTH Pa3BHTHH M3 IIOKOJe-
HUs B MOKCJIEHHE, T. e. II0 HACIeACTBY. Biaromaps aToMy
CBOWCTBY KaxX/Jblif BHJI OPraHU3Ma COXPAHAET OIpe/eseH-
HYI0 HaclIeACTBeHHYIO0 WH(MOPMAIINIO.

Ilepenaya Hac/IeICTBEHHBIX IPH3HAKOB IIPOMCXOAUT IIPH
pasmuoxeHnH. IIpu Gecriosiom pasMHOMKEeHWH IIepeiaya naeT
Yepe3 HeIloJI0BbIe KJIETKH: TOT/Ia IPHU3HAKN IIOTOMKOB OKAa3hI-
BaIOTCA TAKHMHU e, KaK U Y MaTepPHHCKOro opraEuama. [lpu
TIOJIOBOM PasMHOMKEHHH HacJle/ICTBeHHasd MH(opMAaLus mnepe-
IaeTcs Yepes MOJIOBBIe KIIeTKH — MYMKCKHE U JKeHCKHe raMe-
Tel. Kakne jxe mpuaHaKy 6y Ay T ¥ HOTOMKOB — OTIIOBCKHE W
MaTepUHCKNE, KAKOB MeXaHWU3M IPOABIeHnA npusHakos? Ha
TaKHe BOIIPOCHI JaeT OTBETHI zeHemuka (0T rped. 2eHe3uc —
NIPOMCXOAeHNe) — HayKa O 3aK0OHOMEDHOCTAX HAC/eICTBeH-
HOCTH ¥ U3MEHYHBOCTH OPraHH3MOB.

HacnencreenHas nporpamma opraausma. Hocurenamu
HacJiecTBeHHON MHpopMamuu caysxat mojaexyasl JTHE,
cocpeoTO4YeHHBIE B XpoMocoMax. B mporecce gejleHHA OHU
MepexogAT B HOBble KIeTKH. Ho aTH KJIeTKHU He cojepskar
TOTOBBIX IPU3HAKOB, HIIH PeH08 (0T rped. ()aiiio — sSIBHBIH),
a HeCYT TOJIBKO CTPYKTYPHBIE 3aJaTKHM BO3MOMKHBIX IIPH-
3HAKOB B BH/ie TeHOB. MaTepHuanbHON OCHOBOM HAaCJeNCT-
BE@HHOCTH, OIpeleNsaiollell padBUTHe NPU3HAKA, ABJISAETCH
reH — yuacTok mosexkyasl [THK. OH e cayKuT equHUNEH
U3MepeHHA TAKOr0o OMOIOruYecKoro ABJIeHud, KaK Hacaen-
CTBEHHOCTH.

HacseacTBeHHAaA IpOrpaMMa Opraiu3Ma peajlnayeTcs 1o
cxeme:

I'EH — BEJIOK — ITPU3HAK (®EH)
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§ 25. Hacnedosanue npusnarKoé iy opzanuimos

COBOKYIIHOCTB BCEX HACJIEJCTBEHHBIX MPU3HAKOB — re-
HOB OPTaHH3Ma, IIOJYUYEHHBIX 0T 000HMX poauTesnei, Has3bl-
BAIOT zeHomunom (OT rped. 2eH U munoc — OTIe4YaTok, op-
ma). OxHaKo He BCe TOJVIeHHBIe 110 HACIE/ICTBY IIPDU3HAKHA
NPOABIAIOTCA YV OpraEuaMa. Tak, HOTOMKH 10 OJHHAM IIPH-
3HAKaM MOTYT OBITh IIOXO0KH HA OJHOI'0 POAUTENA, & 110 IPY-
I'MM — Ha apyroro. MHOTIA IPOABIAIOTCA Aake NIPU3HAKH,
cBolicTBeHHBIE Ooee gajneKuM npegkaM. COBOKYIIHOCTH
BHYTPEHHHUX W BHEIITHAX IPU3HAKOB, KOTOPHIE IIPOABIIAIOTCH
V OpPraHm3Ma B IIPOIlecce ero HHAMBUAYAJILHOTO PA3BUTHA,
HA3BIBAIOT (peHomunom (OoT rped. gailHo U Mmunoc — OT-
IIeYaToK, (hopma).

MHOrouucJIeHHBIE 9KCIIEPUMEHTHI IOKAa3aJH, UYTO B TOMO-
JIOTUYHBIX XPOMOCOMAaX HAXOZATCA I'eHbl, Peryiupyonue
pasBUTHE OJHHX H TeX »Ke MPU3HAKOB. [IapHEIe reHbI, OT-
BeUalolHe 3a IPOSABJIEeHNE KaKoro-aub0 OJHOIO IPU3HaKa,
PACIIOJIOKEHEI B OJHHUX UM TeX K€ YUaCTKaX FOMOJOTMYHBIX
xpomocoM. Hampumep, reHEI IIBeTa BOJIOC, IJ1a3, (POPMBI yXa
V BCEX JIIO[el HAaXOAATCA B OMHHAKOBBIX YUaCTKAX H XPOMO-
comax. 'eHBl TpUHATO 0003HAYATE OYKBAMHU JATUHCKOI'O aJI-
tdaBura: A, a,B,b,C,cur. 1.

ITapHbIe TeHBI MOTYT HECTH OJMHAKOBLIE WM IIPOTHBO-
IIOJIOXKHEIE KauecTBa OOHOTO mpu3Haka. Hanpumep, reHst
MOT'YT OTBEYATH 34 IPU3HAKH TEMHOI UJIX CBETJIOH OKPaCKH
BOJIOC, TOJYOBIX WJIM KAPHUX IJIa3, ¥KeJTOH MM 3eJIeHOH OK-

Puc. 104. Hacnencreenasle npu3HaAKH pacTtenuii: 1 — kpacubie (AA) u 6exasle (aa) HBeTKH JHBHHOIO
szesa; 2 — xexrsie (AA, Aa)u senensie (aa) ceMeHa ropoxa
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packKy ceMsH ropoxa, KpacHo# MM 0Gesioil OKpacKH IIBeT-
KOB JIbBHHOTO 3eBa ¥ Ap. (puc. 104). Eciu napHBIe reHbl
HecyT OJJHHAKOBble KaYyecTBa IPU3HaKa, TO X 0003HAYAIOT
JBYMS OJMHAKOBBLIMHU 3aTJIABHBIMU MJIM CTPOUHBIMH OYK-
BaMH (AA unu aa). Ecau »Ke mapHBIe TeHBI HECYT pPas3HbIe
KadecTBa IPH3HAKa, TO UX 0003HAYAIOT OJHOM 3aTJIaBHOM H
OQHOM CTPOUYHOH OYKBOIi (Aa), mnpHYeM Ha MEePBOM MECTe
BCerjla 3allMChIBaeTCs 3araaBHas Oyksa.

Opranuam, UMeOI[Hil OAUHAKOBBIE N'eHbI B TOMOJIOTHYHBIX
xpomocoMax (AA unu aa), Ha3bIBAOT 20M03U20MOLL (OT Tped.
20M0 — OOWHAKOBBIH, paBHBIH). OpraHuaM, UMEIOIHHA pas-
Hble KadyecTBa OJ(HOI'0 reHa B POMOJIOTHYHBIX XPOMOCOMAax
(Aa), T. e. HeCcyIIHil IPOTHBOMOJIOMKHEIE IPH3HAKH, HA3bIBA-
IOT 2emepo3uzomoil (0T rped. «zemepo» — pasHbI).

HabnoneHusa mokaseIBaOT, YTO OAHU IIPU3HAKH B IIPH-
pojie TposaBIANTCA Yame gpyrux. Hanpumep, v IIMIOBHAKA
4yalle BCTPedYarTCA BETKH ¢ PO30BOW OKpacKoi BeHUYHMEKA,
a ¢ OeJroil okpackoi OsiBaroT pexxke. OHAKO HA KycTax ¢ Oe-
JIBIMH I[BETKaMH HUKOT/a He BCTPeYaloTCA PO30BLIE IBET-
KHU. JIpyruM IpaMepoM CIyKHUT IPOABIeHNAE OKPACKH CeMAH
yropoxa. ¥ OHOT0 COPTa rOpoXa ceMeHa UMEIOT TOJIEKO JKeJl-
TYIO OKPACKY, a y APYIroro — TOJILKO 3eseHyo. 'opox — ca-
MOONBLIAIeECA pacTeHue, M03TOMY OKPACKA ero ceMsaH
npoABIAeTcA cTabUIbHO YV Kaxaoro ua coproB. Ho ecan

Puc. 105. Hexoropele TOMMHAHTHBIE H PelleCCHBHBIE TPH3HAKH 9eJdoBexka: 1 — cBoboxnan (AA, Aa)
MOYKa yxa; 2 — cpociuasica (aa) MOUKa yxa; 3 — yMeHMe CBePThIBATh A3bIK B TPyOouKy (Aa, Aa)



§ 25. Hacnedosarue npu3narxos iy opzanudmos

CKPECTHTHL MeXAYy coboil Ba copTra, TO BCe FOPOIIMHEI OKa-
3BIBAKOTCA TOJBKO KEITEIMH.

JKCIepuMeHTaJbHbIE UCCeJ0BAHUA XapaKkTepa IpPofaB-
JIEHUA TPOTHUBOIOJIOMKHBIX IPU3HAKOB IMO3BOJHINA YCTAHO-
BHTh, YTO ITPH CKPENMBAHUK OPraHM3MOB OJHHU [IPUSHAKHA
U3 Iaphl IPOABJIAITCA Ualne Apyrux. [Ipeobaagatoniuii npu-
3HAK, KOTODPBIH IIPOSIBJIACTCA BCerga, KaKk B TOMO3HTOTHOM,
TaK ¥ B TE€TE€PO3UTOTHOM COCTOAHWM, HA3BIBAIOT JOMUHAHIT-
Huim (oT maT. domuHanmyc — rocuomcTByomnuit). Hommu-
HAHTHEIHM IPU3HAK IPUHATO 0003HAYATE 3aIJIaBHEIMH OVK-
Bamu: A, B, C u r. g. (puc. 105).

TlopaBnseMBIH OPU3HAK IPOABJIAETCS TOJIBKO B TOMO3H-
TOTHOM COCTOSTHHM, IIDH HAJWYHH JBYX OJWHAKOBEIX IIO
KadyecTBY reHOB. TaKoil MPHU3HAK HA3BIBAIOT PeUECCUBHbLM
(oT JaT. peyeccyc — OTCTYILIEHHE, OTKJIOHEHHE), a reH 0003-
HAYaiT COOTBETCTBYIOIIEH CTPOYHOM OYKBOH: a, b, ¢ m T. 1.
B reTeposurorHoM COCTOSHHH PEIleCCHBHLIN IPH3HAK MOYKET
TIOJTHOCTBIO WA YACTHYHO IIOAABJATHCH JOMAHAHTHBIM.

XpoMocoMHAs TeOpHA HAaCIAEeNCTBEHHOCTH. Mayuenue
IIponecca Me03a MO3BOJIMJIO YCTAHOBUTE CBA3b MEMXKIY Ie-
pefadeil Hac/lIeICTBEHHBIX CBOMCTB OPraHH3MoB u o6paso-
BaHHEM IIOJIOBBIX KJIeTOK. Meit0o3 obecrnieunBaeT mosaBjieHne
B raMeTax pasHOOOpa3HOIl 10 KaueCcTBY I'eHETHUYECKOU HMH-
dopmanmmu. 3TO CBA3AHO ¢ 0COOBIM MOBEAEHUEM XPOMOCOM
IIpH Me#o3e, 00HAPYKEHHOM B pe3yJibTaTe CKPellHBaHuA.

B 1912 r. Ha ocHOBaHMM udyueHus agposoduia (puc. 107)
amepuxkaHcKuil yueHslil Tomac Xant Mopras (puc. 106)
cHOpPMYyIHMPOBAJ XPOMOCOMHYIO Meopuio HaciedcmeenHo-
cmu. OCHOBHBIE €e TIOJOMKEeHUA CIAeIyIOn[He:

1) epuannell HaciaeACTBEHHOH MHGOPMALNY ABIAETCH
TeH, KOTODEIH PACITONIOMEH B XPOMOCOME;

2) Kaskaadg XpoOMOCOMa COAEDKUT MHOKECTBO I'eHOB; OHH
pACHONIATAIOTCS B Hel JIMHEHHO, T. €. B ONpeJeJeHHON I10-
CJIe0BATeILHOCTH APYT 3a APYTOM;

3) reHBI, PACIIOJIO}KEeHHbBIE B OJHOM XpOMOCOMe, Haclaenay-
JOTCSI OPTaHU3MOM COBMECTHO, HJIH CIEIJIEHHO U 00pasyioT
TPYIONY CIeIIeH W ;

4) 9HCI0 IPYIN CIEIUIEHUA MeHOB PABHO YHCJY map ro-
MOJIOTHYHEIX XPOMOCOM OPraHH3Ma;

5) crenIeHye FeHOB MOMKeT HapPYIIATLCH B IIpOIlecce Kpoc-
CHHTOBEpAa, YTO YBEeJIWYUBAET YHCJI0 KOMOMHAIMHA IeHOB
B ramMmeTax opranv3ma,;

=199

Puc. 106. Tomac Xaar Mop-
raH (1866—1945)
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Puc. 107. IlronoBas Mymka gpo3oguia 1 ee XpoMOCOMBI

6) B mpoilecce Meif03a rOMOJIOTHYHBIE XPOMOCOMEI I10MA-
JarnT B pasdHble raMeThl, HEIrOMOJIOTHYHbBIE XPOMOCOMBI pac-
X0AATCA IIPOU3BOJIBHO, HE3ABHCHMO JPYT OT ApPyTra.

HacnedemeenHocnb, 2eHeMUKQA, 26HOMUN, (DEHOMUN, 20M03U20MA, ZEMepo-
3uzoma, OOMUHAHMHBLIL U PEUECCUBHbLI NPUIHAKU, HE3A8UCUMOE pacnpede-
JlenHue Xpomocom, XpOMOCOMHAA MeOPUi HACIeICTNEEHHOCTIU.

1. aiime onpedenenue nacaedemaennocmu. Ymo usywaem zenemuxa? Ilpu-
gedume onpeaeﬂeu UA OCHOBHBLX 2EHEMUYECKUX INePMUHO8. 2. Buem omauuue
2eHomuna opzanusma om ezo penomuna? 3. Modxcro u onpedeasums 2eHo-
mun omadenvHoil 0cobu MOLbKO HA OCHOBAHUU 8HEWHUX npusHakoe? B ka-
Kux cayvaax? Omeem noacrume. 4. Ilowemy 2enb. 6 opzanHu3Mme naprwvie?
Coxpansemes iu ama 0c00eHHOCMb 8 0P2ZAHU3MAX ¢ 00UHAPHbLM HABOPOM
xpomocom? 5. Kaxue ocobenHoCcmMuU nogederHus Xpomocom é meitose rexcam
8 0CHOB8€ XPOMOCOMHOL meopuu Hacaedcmeennocmu? 6. ITepewucaume oc-
HOBHbBLE NOJOMNEHUA xpomocomnoix meopuu HacaedcmaeeHHoCmuU.

1. Onpedenume, ckoaviko munosg zamem 6ydym dasamsv 0ocobu ¢ 2EHOMUNOM
A AA, Bb, AAce, AaCe. 2. Banuwiume cxemy ckpeujusanus 08yx ocobeil ¢ zeHo-
munamu AA u aa, ucnoab3ya cAedYWY0 2eHeMUYECKYI0 CUMBOLUKY:
P — podumenvciue ocobu (9 — mamepunckas ocobb; ¢ — OMUOBCKAA
0co0b ); G — zamemut podumeaneii; F — nomomcmeo om ckpewusanus.

j 1P —



§ 26. Denomun opzanu3ma KaK pe3yrbmam Nposienus zenomuna

§ 26.

®EHOTHII OPTAHU3MA KAK PE3YJIBTAT
ITPOABJIEHHA T’EHOTHIIA

Puc. 108. I'perop Horann
Mengens (1822—1884)

Benomnume, umo makoe HacaedcmaeHHOCMb U U3-
MEHUUBOCMb KAK CE0UCMEA HUB020. B uem cyuyHocmsb xXpo-
MOCOMHOI meopuu Hacaedcmeennocmu? Ymo makoe
zenomun u gpenomun? Om wez2o 3agucum npossieHue
NPU3HAKO08 I OP2AHU3MOE7

Tenorun ocobu peanusyercs B ero derorune. Oprasusm
HacJIeyeT ollpeaeeHHbIe I'eHbl, HO Mbl BHAHM JIHIIb HX IIPO-
sABJIeHMe — NpusHaku. [Ipu 3TOM, KaK BBl yiKe 3HaeTe, He
BCe eHBI NposBaAoTcA. 1 n3yueHna 3aKOHOMepPHOCTEeH
HACJeACTBeHHOCTH M U3MEHUYHBOCTH YUeHbIe-TEHETUKHU HC-
MIOJIBL3VIOT pasiudabie MeToAbl. OXVMH N3 HUX — 2ubpudoio-
euvecruil (or rped. zubpuda — noMeck). B ocHOBe aTOTO METO-
Ja JeKHUT CKpelllHBaHue PAa3JIMYHBIX 110 CBOMM IIPDA3HAKAM
OPraHM3MOB C IeJIbI0 M3VUEeHNsA XapaxKTepa WX HacJefoBa-
HHA B IIOTOMCTBE.

Yucrtele THHUM 1 THOpHABI. OpraHu3Mbl, TOMO3UT'OTHBIE
10 KAaKOMYy-Tu00 OLHOMY WJIM HECKOJbKUM IIDU3HAKAM, Ha-
3BIBAIOT Yucmoil Aurnueil. OHA ITOTYIa0TCA OT OGHOM caMo-
onpLIAONIeiicA, CAaMOOIIOAOTBOPAIINEHCA 0CO0M HIH OT
IBYX OPraHu3MOB C OJMHAKOBBIM IIPOABJIEHHEM IPU3HAKOB
B TEUEHME HECKOJBKHUX ITOKOJeHUH.

OprasmnaMel, HOJYYE€HHBIE OT CKPELIIMBAHWA IBYX UHUCTHIX
JIMHUM, HAa3eIBawOT zubpudamu. Ilo pesyasraTam rubpun-
3allMH OIpefeJIAI0T JOMUHAHTHEIE IPU3HAKH, & II0 XapakK-
Tepy NPOABJEHHUA IPHU3HAKOB ¥ T'MOPHI0B — MCJHOE WU
YyacTUYHOe MOJABJeHHe PeIleCCUBHBIX ITPU3HAKOB. IIpoRo-
OUTCH TOYHBIN KOJMUECTBEHHEIN yUeT Hac/IeJOBAHUA KaK-
JIOrO IIPU3HAKA B TOKOMeHNAX . CTaTHCTHYECKH JOCTOBEPHEIE
Pes3yJabTATEI ITOJYYAIOTCHA TOJBKO IIPH AHAJN3E JOCTATOUHO
OONBIIOro YMCIa NTOTOMKOB.

» [Ipyrue MmeTobl, KOTOPLIE IPUMEHAIOT YUeHble-TeHeTH-
KN — YUMOA02ULECKU U MOACKYNAPHO-2EHEMULECK UL,
IlepBsolii MeTO OCHOBAH HA aHAJIM3e XPOMOCOMHOT0 Habopa
ocobeil, H3yueHNH IIpoilecca aejeHusi Kietok. C ero momo-
IIBIO ONpeAeasAeTcs YHCI0 XPOMOCOM B KIIETKAX OPraHu3Ma
¥ B raMeTax. Bropoil MeTon ocCHOBaH HA H3YYEHHUH CTPYKTY-
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e

OTBLIIEHHE

JKBITEIS 3eJIeHBI2
ceMeHa CeMeHa

* DPOAUTENIH

rubpuAHOE IOTOMCTBO

Puc. 109, M'nopunonoru-
YecKHH MeTOo/, IPHMeHeH-
velit Mennenem nias usy-
YeHHA 3aK0OHOMEpHOCTEeH
HACTeOBAHNA IPHIHAKOB
¥ ropoxa noceBHOro

PEI T€HOE, UX YHCJIA U IOCIe[0BATEIbHOCTH PACIOJIOMEHIA
B [IHE, rerunix myranmii.

OcnoBHbIe 3aK0HBI HacueAcTBeHHOCTH. C 1aBHUX Bpe-
MEeH YeJI0BEeKA 3aHUMaJ MaKT CXOJCTBA POAUTE e 1 AeTel.
Paspurne cenbckoro xo3aicTea IPHUBEIIO ¥ HAKOMIEHHID
CBeJeHUI 0 HAC/Ie/ICTBEHHOH IIPUPO/e IPUBHAKOB KYJIBTYD-
HBIX DACTEHMH H JOMAITHUX XXHUBOTHLIX W ONDPEAeIeHHOM
XapakTepe ux npoasaeEui. B cepeaune XI1X B, Oblj10 cnemna-
HO MHOT'0 HOIBITOK YCTAHOBUTH IIPUPOAY STHX ABJIEHHIL,

TlepBBIM nEfICTBUTENEHO HAYYHBIM IIIATOM K U3YUeHUI) HA-
CJIe[ICTBEHHEIX CBOMCTE ODTaHU3MOB ABUIUCH UCCIELOBAHT A
uemckoro monaxa I'peropa Moranna Mengens (puc. 108)
B 1865 r. B cBOHX ONIBITAX OH ITPUMEHWI THOPHA0I0THYeCKIiA
MeTOJ, KOTOPBIH 1103Ke HCIOIb30BAJIY U APYTHE YUeHEIe,

MuorouncieHHbIe SKCIePDUMEHTH MeHIens Ha Topoxe
IIOCeBHOM ITOKAa3aJid, YTO IPH CKPEIHBAHUKN OPraHU3MOB
ABYX YHCTBIX JTHHHUI ¢ OIPOTHBONIOJIOXXHBIMU MPU3HAKAMHN
BCe TONy4YeHHBIe THOPHUABI OKA3LIBAIOTCA OJHHAKOBLIMU
{puc. 109). IIpu sToM oHE MU0 HOXOKHU HA OJHOTO U3 PO-
auTeel, 11060 UMET NPOMeKYTOUHbLIe Ipu3HaKku. Ha-
NIPUMED, IIDH CKPeIIHBAHUH ABYX YHCTHIX JUHHHI ropoxa c
JKEJITBIMH | 3eJIeHBIMH ceMeHaMu MeHIelb mIOIyYHI B IO-
TOMCTBE TOJIBKO PACTEHHUA C CeMeHaMH KeJIToro nseta. Ha
OCHOBAHHY 9TUX JAHHBIX YUEHBIH BLIBEJ 3AK0H Q0MUHUPO-
8aHUsA, NN e0uH000pa3us 2ulpudos nepsozo NOKONEHUA.
ITOT 3aKOH I'VIACUT, YTO IPH CKPEIMBAHIH IBYX 'OMOSUIOT-
HBIX 0co0eil, OTIMYAIOIMMXCA APYT OT APYTa 110 OAHOI nape
NPU3HAKOB, BCe TMOPHAHOE IOTOMCTBO B IIEPBOM IIOKOJIE-
HUH eSUHO0OpAa3HO.

OneITHBIE CKpeINUBAHUA ObLIM IPOBEIEHEI 3aTeM IPYIH-
MY YIeHEIMH Ha Pa3HO00PasHEBIX 00'bEKTAX, M BO BCEX CIIVIAAX
OBLI OJTy9eH OIMH U TOT :Ke peayJibrar. Hanmpumep, pu ckpe-
IIMBAHUH OeNbIX I'JIaJKOIIEePCTHEIX MOPCKHX CBUHOK C Uep-
HBIMH aHTOPCKUMH CBMHKAMH BCe IIOTOMCTBO OKA3aJI0Ch Yep-
HBIM AHTOPCKUM. B HeKOTODEBIX cilyyasx y ruOpHIOB pasBu-
BaJICSA IPOMEMYTOUHBIH NPH3HAK. TaK, IPH CKPeIIHBAHUN
PaCTeHMsI HOYHOHM KPACABHIILI C KPACHLIMHY U Ge/IBIMH ITBeT-
KaMH, BCe IOTOMCTBO HMeJIO PO30BEIE IIBETKH (puc. 110).

Opnaxo Takme ABIeHUsA HAGIIOJATHCH TOJBKO B IIEPBOM
NOKOJIEHHH, IIPH IIOCIeIYIONIUX CKPEIIUBAHUAX IOJyIeH-
HBIX I'IOPHIOB MK Y 000 pellecCUBHBIE IIPH3HAKH BCE jKe
IPOABJIANUCE Y HEOOIBIIOr0 YMCJIa TTOTOMKOB. 1Ipomcxo-

186————=



§ 26. Penomun opzanuama Kax pesyibmanm nposienua 2eHomuna

Puc. 110. HamocTpauyuy 3aK0HA JOMHHHPOBAHMA, HJIH 3aK0HA eIHHO0Opa3ua ruGpHIOB NepEOro mno-
KOJIeHHS Y MOPCKHX CBHHOK H Y HOYHOH KpacaBHIlbl (Kpy/RKamMu 0003HaYeHBI FeHbI)

IWJIO pacliellyieHre TPU3HAKOB. 9T0 ABjeHne Mesens Ha-
3BAJI 3AKOHOM PACWENnaeHUA NPUHAK08. 3aK0H PacIIeIie-
HHA TJIACHUT, YTO IIPHA CKPELIUBAHUHY ABYX I'eTePO3UTOTHBIX
ocobeil, T. e. THOPUIOB, B HX IMOTOMCTBe HaboaeTca pac-
IIeIIeHHe IIPU3HAKOB,

> Ciegyer OTMETHTD, UTO HOA00HOE pacIerieHue HabIo-
JaeTcd IIPpH HACJHEJOBAHUH HECKOJbKHX NPH3HAKOB TOJIBKO
B TOM CJIyUae, eCJIH UX I'eHbI HAXO0AATCA B PA3HBIX XPOMOCO-
Max. B ciyuae ecyid reHbl pa3HbIX IPU3HAKOB HAXOAATCS B O]
HOM XpOMOCOMe, OHU OyyT HacJaeA0BaTbCA COBMECTHO, MJIU
CIeIlJIEHHO ApYT ¢ ApyromMm. Hanpumep, y TOMaTOB CIleNIeH-
HO HacJIeAyIOTCA BEICOTa cTebus 1 (hopMa IJIOAOB: HOPMAaJb-
Had BeIcOTA cTelJIA 1 OKPyIJIad hopMa ILI0L0B — JOMUHAHT-
HbIE IPU3HAKY U HACJEVIOTCSI COBMECTHO. 4

PazBuTHe reHeTHKH B HACTOALIEE BPeM#A CBAZAHO C H3yUe-
HUeM IPHUPO/bI 'eHOB U OCHOB HACJIeJACTBEHHOCTH HA MOJIE-
KYJIAPHO-TeHEeTHUEeCKOM ypoBHe. ['eHeTHKa CTala OCHOBOH
JJIsl BOSHMKHOBEHMA HOBOM OTPAC/M OMOJIOTHY — T'eHHOM MH-
JKeHepUH, CBA3AHHOMN C HAIIPABJIEHHEIM H3MEHEHHNEM CTPYK-
TYPBI T€HOB, CHHTE30M HEe0OXOAMMEIX YeJIOBeKY GeJIKoB, Ha-
IIpHMeD TOPMOHA MOJKENIY0UHOH sKese3bl HHCYJIHHA, Pery-
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JIAPYIOIIEro B OPraHuaMe yIJIeBOAHEIN o0MeH. 3HAHHEe reHe-
THYECKHUX 3aKOHOB HCIOJIb3YIOTCSA YUeHBIMHU U1 BHIBEIeHUA
HOBBIX IIOPOJ AOMAIIIHHAX XHUBOTHBIX ¥ COPTOB KYJBTYPHBIX
pacTeHHi. YcIexH B pa3BHTHH MeHeTHKH IO3BOJIWIIH HCCIe-
JOBaTh HACJIEICTBeHHEIE 3a001eBaHHS YeJI0BEKa, paspaboTaTs
MepPOIPUATUASA IO HNPeAYyIperJeHNI0 PA3BUTHA Pa3IUdHbIX
aHOMAaJINil, X paHHEeH JHATHOCTHKHU U JIEYeHHIO.

T'ubpudonozuveckuil memod, Yucmas AuHUA, 2ubpud, » yumoJsozuieckuil u
MONEKYAAPHO-2eHeMUuYecKuiL MemodvL 4, 3aK0H 0OMUHUPOBaHUA (edUuH000-
pasus 2ubpudos nepsozo noKoAeHUA ), 3AK0H PAcUeneHUs NPU3HAKO0E.

N

1. B yem cyuHocmb zubpudonozuieckozo memoda? 2. JJaiime onpedenenue
yucmoi Aunuu. Yem opzanu3Mvl HUCMOU JUHUL OMAULAIOMCE Om 2ubpu-
dos? Karx moxcno noayuume 2ubpudvi? 3. ITowemy 3axon JOMUHUPOGAHUA
cobaodaemes moabKo 6 NePEoM NOKOJEHUL NPU CKPEULUBAHUL YUCMbLY JU-
nuii? 4. ITowemy npu ckpewusanuu 2ubpudos nepeozo noKoLeHUL Mexcdy co-
00il 80 8MOPOM NOKOJIEHUL NPOUCXOOUM pacuienierue npu3HaKos?

©

|.l| B 80-x 22. XIX 6. uccaedosarue npoyeccos deneHus Kaemok no3eonuno cqop-
| myauposame udeio o Jup@eperHyuposanHom ( HEPABHOHACIEICMEEHHOM )
denenuu adep. Hemeukuil 300102 A. Beliemar cqhopmyaupoéal. meopuio 3a-
POObLILEBOTL NAAIMYL, COZAACHO KOMOPOLL 6 A0PAX KJEMOK CYuecmsyom oco-
Ovle wacmuuybt — OUOGOPbL, OM KOMOPbLLX 3a8ucam omadesbHble C80UCMea
Kaemok. Buogopel epynnupyomca 6 XxpomocombL, komopbsle Beiicman Hasean
HOCUMENAMU HacaedcmeeHHblx (HaKmopos, u pacnonazaomes 8 Xpomoco-
MaAx AUHEUHO.
B 1856—1863 zz. I'. Mendeav npogen onbimbul no 2ubpudu3ayul noceerozo
zopoxa, pe3yibmamol KOmMopuLx Obliu 0onoxceHnb. 8 BpioHHckom obuiecmeae
ucnsimameJieil npupodsl U ONYOAUKOBAHLL 200 CNYCMA.
Caedyowum 8aXCHbLM WAZOM 8 DA3BUMUL NpedcmasaeHull 0 HacaedcmeeH-
Hocmu Oblio OMKpPbLMuUe WH020 muna denerHus KJIemox npu 00pa3osanuu
zamem.B 1883 2. T. Bogepu onucan meiio3 u ommemuJ, 1mo npoyeccsbl MuUmo-
3a U Mello3a CX0MHcU, HO NPUBOOAM K PA3LUYHBLM PE3YLbMamaM.
B 1900 2. nezasucumo dpyz om dpyea 6omarnurxu K.9. Kopperc 6 I'epmanuu,
I'.Te @®pus @ I'oananduu u 3. Yepmarx 8 Agcmpuu nepeomrpbiiu 3aK0HbL
nacaedemeernnocmu Mendens. B 1906 2. ¥. Bamcon npednioxcul Ha3gamy
HOBYI0 OMpPacav OUOL0ZUYECKOl HAYKU zeHemUuKol, a damckuil 6uonoz
B. HozanHcen Ha3gan HacaedcmeeHHble PaKmopbl 2eHaMu U 66 mepmu-
Hbl 2ZEHOMUN U (pernomun.

198——



§ 27. H3menwusocmb nPU3HAKOE Y OPZAHUIMOE

§ 27.

4 |

H3MEHYHBOCTDH IIPUSHAKOB

Y OPTAHHU3MOB

5- Tepemos, 9 xa.

Bcnomnume, Kak 8ausem zeHOMUN HA NPOABLEHUS
npusnaxoe. Ymo marxoe mymayuu? Kax 803nHuraiom
MYMAYUL HA MOLEKYNAPHO-2EHeMUYECKOM YPOBHEe?

B nmponecce nHANBHAYATBHOrO PA3BUTHA HEKOTOPBIE IIPH-
3HAKM MOABJAIOTCA He CPa3y U UBMEHAIOTCA B TeUEHHE KU 3-
HH. IIpu OZHOM M TOM Ke TeHOTHIIe MOTIyT JOPMUDPOBATECS
pasuble (peHOTHIBEI. Hanpumep, ecyiu JBa OAMHAKOBEIX 110 I'e-
HOTHITY OPraHU3MAa COAEPIKATh B PA3HEIX YCIOBHAX, TO OHHU
6yayT oTimuaThea 1o heHOTHNY. PacTeHus, BeIpallleHHbIe
H3 CeMAH OJHOT0 COPTa W JaKe ¢ OJHOM 0cobH, MOTYT pas-
JIMYATHCHA II0 BEICOTE, BDEMEHH I[BETEHU S, BeJIMUHHE IIJI0I0B.

H3amenyusocms — 370 CriocoOHOCTh OPraHU3Ma M3Me-
HATBHCHA B IIPoIlecce HHAWBHAYAJILHOIO PA3BUTHSA IO/ BO3Ei-
CTBHEM DA3JIMYHBIX YCIAOBHUM CPEJbI.

Buasr uamenuuBocTi, @eHOTHI ABIAETCA PE3YILTATOM
B3aMMO/IEICTEMA IeHOTHIIA C PA3JIMYHLIMHE YCJIOBHAMHU Cpe-
Abl. B 3aBHCHMOCTH OT XapaKTepa BO3/EHCTBYIOIAX YCJIO-
BUH M3MeHEHUSA MOTYT HACJHeLOBATHCH HJIM He HACJEL0-
BaThcA. Eciy u3MeHEeHHA 3aTPArdBaloOT JIMIIL (DEHOTHII
OpraHuMaMa, TO OHH He HacJieAyloTcA. B aToM ciayuae reHo-
THII COXPaHfAeTcHd, 4 BOSHUKIINE B IPOLiecce NHIUBHIYAL-
HOT'O pa3BUTHUA U3MEHEHH A He ITepealoTcsa MOToOMCTRY. Ecin
H3MEeHEeHHUd 3aTParuBaioT FeHOTHII OPTraHU3Ma, T. €. HI3MEeH-
IOTCHA ero reHkl, TO TAKHe H3MeHeHHdA Hacaeayiored. Orcroza,
BBIJENAIT JBa THUIIA UBMEHYMBOCTH — HEHACIEACTBEHHYIO
U HaCJIeZCTBEHHYIO.

Henacnedcmeennaa uameH4yu80ocms BOSHUKAET y Opra-
HH3MOB I10/] IPAMBIM BIUAHNEM yCJIOBHi cpeabl. Hanpumep,
y 3aiina-besnAka 3MMOM P HUBKHUX TEMIEPATYpPaxX BhIPAC-
Taer Oenas mIepeTs, T. €. IUCMEHT B BoJIOcax He obpasyeres
(puc. 111). BecHoii Ip# NOBBIIIEHAH TEMIIEPATYPbI IIUTMEHT
HauWHAaeT BRIPAbATEIBATLCA, W LIEPCThH CTAHOBHATCA OYpOM.
Taxkas M3MEHYHBOCTH OPrAaHU3MOB BCETr/a a/leKBaTHA YCJIO-
BHAM Cpejibl ¥ ABJAAeTCA nNpucnocobuTensHoii. OHA criocob-
CTBYeT BEIXKUBAHUIO ocobeli. Tak, Oesklil Mex 3aiina-tenaka
[103BOJIsieT eMy ObITh He3aMeTHHIM /I CROMX BPATOB Ha (o-
He Oesoro cHera.
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I'naéa 4. OPTAHH3MEHHBIH YPOBEHb OPTAHH3ALIHH JKH3H
g gE o

Puc. 111. HenacaencrsenHas H3MeHYHBOCTE: 1 — H3MeHeHHe OKPACKH MIepPCTH y 3aiina-oeaara;
2 — ogyBaHYMKH, BHIPOCIIHE HA IJIONOPOAHON (cmpaBa) u GexHoii (cjieBa) mouse

HenacnencrBeHHas M3MeHYHBOCTE IIPOABJIAETCA IOCTe-
MeHHO. JTH U3MEHeHHUA IIPOABIAIOTCA Y MHOTHX ocodbeit
B OJIHOM IPyIIIIE, T. €. OHU — MaccoBble. Tak, Bce ONyBAHIUKH,
BBRIPOCIIIHE HA ILIOAOPOXHOH IOYBE B cajy MMeIOT O0JbIIOH
POCT ¥ KPYIIHEIE COLBETH S, ¥, HA0O0OPOT, HA ILJIOX0H MOUBe —
pacTeHus HU3KKe ¢ HeGOMbIINMH KOp3uHKaMHu (puc. 111).

HacaencrBeHHAS H3MEHUMBOCTh. B OTIHYMe OT HeHAa-
CJIe/ICTBEHHOM M3MEHUNBOCTH HACAe0CMEEHHAA U3MEHYU-
60CMmb 3aTparuBaeT TeHOTHII U IlepejaeTcs 10 HacJelCTBY.
Ona OpIBaeT KOMOMHATHBHAA U MyTaIlMUOHHAA.

Kombunamuenaa usmen4u6ocms cBa3aHa ¢ IMoABJIeHUeM
HOBBIX COYETAHMII IPU3HAKOB ¥ OPraHU3MOB BCJIECTBHE KOM-
OMHAIIMY UX I'eHOB. B pesyibraTe y IOTOMKOB HOABJIAKTCAH Ta-
KHe MPUSHAKH, KOTOPEIe MOIUIA OTCYTCTBOBATH ¥ UX POAUTE-
nei. Hanpumep, Takcel ObIBAIOT KaK JAJIMHHOIIEPCTHEIE, TAK 1
KOPOTKOIIEPCTHLIE Pa3HOro okpaca (puc. 112). ¥V yenoBexa se-
JIEHBIH, rOTy00# 1 Kapuii I[BET IJ1a3 MOMeT COYeTaThCA CO CBET-
JILIMH ¥ TEMHBIMH BOJIOCAMHM B Pa3HBIX KOMOMHAIIHAX.

KomOuHaTHBHAS H3MEeHUHBOCTE OIIpeiesseT pasHoobpa-
aue ocobelt ogHoro Buaa. OHa criocobcTByeT MOABIEHHIO TA-
KHUX NMPHU3HAKOB, KOTOPBIE UCIOJIb3YIOTCA YeJIOBEKOM IIPH
BHIBEJIEHHH HOBLIX COPTOB PACTEHHH U ITOPO/] YKHBOTHBIX.

K HacnencTBeHHONH H3MEeHUYMBOCTH OTHOCAT M MYTAI[UH. BbI
yiKe IO3HAKOMMJIMCEH € 0COOEHHOCTBIO 3TOH M3MEHYNBOCTH HA
MOJIEKVJISAPHO-TeHeTHYECKOM YDOBHE OPTaHU3AIIUH JKHU3HH.
Tenorun a1060r0 OpraEu3Ma MOJABEpraeTcs BO3JeHCTBHIO
BHEIIHKX (D)aKTOPOB, KOTODPBIE MOTYT BHI3BATH «OIIUOKH »
B CTPYKTYPE XPOMOCOM HJIM I'eHOB. B pesyJibraTe IPOUCXOIUT
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§ 27. Hamennwugocms NPU3HAKOS |j OPZAHUIMOE

W3MeHeHHe MeHOTHUIIa ¥ BOSHUKAET HOBLIHM IIPUSHAK — MYyTa-
nuA. Pasable BUABI MYyTAIlHH BCTPEUYAIOTCHA ¥V PACTEHUH,
JKMBOTHEIX, yeJjioBeKa (puc. 113).

MyTamuu cBsisaHBI He TOJIBKO C OIIMOKAMHY B PEAVILIAKA-
muu [JHK u cuaTe3e Oesika, HO M ¢ HAPYIIEHUA B XPOMOCO-
Max B Ipoliecce AeJieHUA KieTku. MHoraa mpu Bo3aelCTBUHA
XUMHWYECKHUX BeIlecTB AP0 KJIETKH pacTeHH i HAYMHAeT Je-
JIUTBLCA OBICTpee, YeM caMa KJeTKa. B peaysbTaTe BOSHHUKA-
0T KJIeTKH ¢ YIBOeHHBIM Habopom xpomocoM. VI3 Hux passu-
BAIOTCH pacTeHUdA, OTJIMYAKIIHEC 3HAYHUTEILHO 00JbIIei
BeJINYHMHON IBETKOE, IIJIOJOB U JIHCTHER, UeM SK3eMILISPEI
¢ HOpMaJabHEIM HabopoM xpomocoMm (puc. 113, 2). 9To umeer
MOJIOKUTEJbHOE 3HAUYeHNe KaK /IS CAMHX PACTEHHI, TaKk U
[JIs YeJIOBeKa IIPU UX BeIpAIlNBAHWH HA II0JIAX U B Ccajax.

MymayuoHHas u3MeHYUB0CHb HOCHT CKaYK000Pa3HEIH
XapakTep, OTCYTCTBYeT IOCTEIIeHHOCTh B MU3MEHEHHH IIPU-
3HAKOB OprasmaMoB. Myranuy HHIUBHAYAILHEL M BO3HHU-
KawT Yy eJMHUYHBIX ocobeii. BosmelicTBe OMHAKOBBIX
BHEIIHMWX YCJIOBHH BBIBEIBAET ¥ KajKJOro OPraHM3Ma pas-
Hble MyTanuu. Hanpumep, o61yyeHne 3 PHOBOK IIIITEHUILLI
repe/ I0CeBOM PeHTTeHOBCKUMH JIyYaMy IIPHBOAUT B OTHHX
ciayuadax K 00pasoBaHUIO HEIIOJHOIEHHEIX KOJIOChEB, B IPY-
TOM cliy4yae K OTCYTCTBHIO K0JIOCA, B TPETheM clyuae —

Puc. 112. HacnegcrsenHas KOMOMHATHBHAA M3MEHUYHMEOCTE OKPACKH
¥ [JIMHBI IIEPCTH ¥ TAKC
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I'nasa 4. OPTAHH3MEHHBIH YPOBEHB OPTAHH3AILIHH KH3HH

il LR

Puc. 113. HacoencTBeHHAS MyTAIIHOHHA S H3MEHYHBOCTD ¥ PASHBIX Opranuamos: 1 — nposoduna ¢ myTa-
nHelH «6ecKpHLIIOCTh» (ClleBa — HOPMAJbHAA KPbLIATaf 0co6b); 2 — COPT BHHOTPAJA € yBeJIHYeHHBIM
Ha60pOM XPOMOCOM B KJIeTKax (c/ieBa — BHHOTPAJI ¢ HOPMAadbHBIM Ha00pOM Xpomocom); 3 — nzobpaixe-
HHEe MyTALHH DOJHAAKTHIHH (MEOTONAaxocTH) y manmsl Pumckoro Cukera I1 ma kaprure Padasan «Cuxk-
CTHHCKAS MAJIOHHA»

K (hopmupoBauuio 6osee kpynHOTO Konoca. Takum o6pasom,
MyTamHOHHAA H3MEeHYHBOCTE He npeackasyema. Ilo ceoemy
3HAUEHHWI0 MYTAIIUY MOTYT OBITH [JIA OPraHU3MOB He3pas-
JUYHBEIMH, T. €. HeHYXHBIMH, HJIH MIOJIe3HBIMH, HO 4Yallle
BCEro OHM — BPEJHBI, T. K. CHHKAKOT KU3HECI0CcOOHOCTh
0PZaAHUIMOB-MYMAHMOS.
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§ 27. Hamenuugocms nPU3HAKOE i OP2ZAHUIMOE

HWrak, pasBuTHe IpU3HAKA y J000r0 OpraHu3Ma — pe-
3yJILTAT B3aUMOAEHUCTBHA €r0 TeHOTHIIA C BHEIITHeH cpefoii.
T'emorun u cpesa, B3aMMOAEHCTBY A, OIIPEIeIAI0T DA3BUTHE
(heHOTHIIA OPTAaHH3MA.

Buojioruueckoe 3HaUYeHNE HACIEICTBEHHOCTH M H3MeH-
ynBoCcTH. HacieacTBEeHHOCTh U UBMEHYHMBOCTL — JIBa IIPO-
THBOMOJOXHBEIX CBOMCTBA OPraHW3Ma, KOTOPhIEe COCTABIISA-
0T eIUHOE IIejioe B mpupone. HacnencTBeHHOCTh peannsy-
eTcs B IIpolecce PA3BMHOMKEHUA, a UBMEHUYHBOCTb — B IIPO-
mecce HHAUBUAYAJILHOTO PA3BUTHA opranusma. Haciencr-
BEHHOCTH obecriedyrBaeT cTabOMJIBHOCTh OPraHu3Ma, ero Ha-
cJeICTBeHHOM NIPOTrPpaMMEBI U II€peJavuy B HIOKOJeHUAX OII-
peliejieHHBIX IpU3HaKoB. Ee peannsanma ocHOBaHA Ha pe-
aymaukanua JHK m noBegeHum xpomMocoMm B Melo3se.
TouyHOCTE 3TUX IIPOIECCOB ABJAAETCA rapaHTHelt cTabuib-
HOCTH CBOMCTB U QyHKIHI opranusma. Takum obpasom, Ha-
CJIeZICTBEHHOCTH KaK CBOMCTBO JKUBOI'0 pealu3yeTcs Ha Bcex
YPOBHAX ero opranusanuu. HaciaeAcTBEeHHOCTH KOHCEPBa-
THBHA M HAIpaBJieHa HA COXPaHEHUe IPU3HAKOB OPraHu3-
Ma B HEM3MEHHOCTH.

HM3MeHUYHBOCTE — ABJIEHHEe HeCTAOMJIBHOCTH Haces-
CTBEHHEIX CBOHMCTB XuBOro. OHa BO3HHKAaeT B IIpoIecce
MHAMBUIYAJIBLHOTO PA3BHTHA opranusMa. HeHaciiencTBeH-
Had M3MEHUHMBOCTh HeNpepEIBHA. FaMeHeHHA BO3HHKAIOT
B pe3yJbTaTe HeIIOCPEJACTBEHHOTO BIUSHUSA CPeJbl Ha opra-
HH3M. [IJ14 Hee XapaKTepeH PAJ IOCTeIIeHHBIX ITIePeX0I0B OT
onHOH GopMBI K aApyroii. Buojornueckoe 3HaYeHNE HEHA-
CJe/ICTBEHHOM M3MEeHUYMBOCTH — IIOBBINIIEHUE IIPHCIIOCO0H-
TeJbHBIX BO3MOMKHOCTEH OopraHMaMa M pasHooOpasue IpH-
3HAKOB y ocofell, MpUHAIJIEKAIMUX K OJHOMY BHAY.

T'enoTun — gocraTouHo yCeTOMUYMBAA M KOHCEePBaTUBHASA
cucreMa, a nponecc pexymnukanuu [JTHK 61130k K coBep-
meHcTBy. CToMKOCTh reHa uMeeT GoJbIIoe DMOJIOTHUEeCKoe
snauenue. OHa obecTeuWBaeT MOCTOAHCTBO BH/IA M €70 HEU3-
MEeHHOCTE B OTHOCHUTEJLHO CTAOMIBHEIX yCI0BUAX. BmecTe
¢ TeM IreHy IPUCYILA U CIOCOOHOCTL K MYTAIlUAM M HOBEIM
COUeTAHUAM IIPH IIOJOBOM Da3MHOXKEHHH, YTO NPHUBOIUT
K H3MeHeHHI0 reHotuna. HaciencrBeHHbIe H3MEHEHAS IIPH
9TOM HOCHAT HellpeIcKa3yeMbIil xapakTep. HacnencTeeHHaA
M3MEeHUYHBOCTH MPEPLIBUCTA ¥ WHIMBUAYAIbHA. Paznuumsa
MeKAY 0co0AMH Pe3KO BEIPAXKeHbl, a IPOMeKyTouHbIe Gop-
MBI OTCYTCTBYIOT.
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I'naséa 4. OPTAHH3MEHHBIH YPOBEHE OPTAHH3AIIHH JKH3HH

OcoGoe sHaueHWe WMeeT MYTAIlHOHHAS H3MEHYHBOCTb.
Ona BO3HHKAET CAy4YaliHEIM 00pas30oM IIPU BO3JIEUCTBUHU pas-
JIMYHBIX (DaKkTOPOB Ha reHoTHIl. MyTanuu He afleKBaTHBI BO3-
IeHcTBHIO (haKTOPOR, eIMHUYHEI X pa3Hoo0pasHbl. B mpupoa-
HBIX YCIOBHAX KaXIBIH OTAEIBHO B3ATHIM I'eH MyTHDYeT
OueHE peKo. Ha nepBrIif B3rJIA], MOMKET IOKA3aThCH, YTO U3~
MeHEHHUs B reHaX HecyllecTBeHHBI 1t ocodu. Ho B meiicTBu-
TeJLHOCTH Y OPraHH3Ma HECKOJIbKO ThICAY reHoB. Ecim
Y9€CTh, YTO MYTAI[HH MOT'YT IIPOMCXOAUTE B JIIOOOM U3 HHUX,
ofIee YMCI0 MyTaIlHii pe3Ko noBkimaerca. Myranuu gyacto
BpeIHEI, TAK KAK MEHIIOT IPHUCII0oCOOUTeIbHEIe IPH3HAKH 0D~
raanaMoB. OgHaKO HMEHHO MYTAIIUH CO3/IAI0T Pe3ePB HacJIe -
CTBEHHOH M3MEHUYNBOCTH H HT'PAIOT BaKHYIO POJIb B IIpOIlecce
HMCTOPHYECKOTI0 PASBUTHS OPraHWUeCKOro MUpa Ha 3eme.

Hiamenuusocms, HeHACAEOCMBEHHAA USMEHYUBOCTb, HACACICMBEHHAA U3-
MEHYUBOCTNL:! KOMOUHAMUBHAA, MYMAYUOHHAA; 0D2AHUSMbL-MYTMAHMbL.

©

1. Jaiime onpedenenue uamenuusocmu. Kaxumu ocobennocmamu obaada-
em HeHacsedcmeenHaa uzmenyugocmu? 2. Kozda 6o3nuxaem xomouHamus-

HasA udmenyusocms? 3. Yem MymayuonHas USMEHLUBOCb OMAULAETNCA O
romburnamuenoii? 4. Cpasnume dsa csoilcmea op2anu3ma: HaAcledcmeeH-
HOCMb U u3MeHuusocmyv. Karxoe ua HuX nepeuvHo, a Kaxoe eMOpuLHo?
5. Y 1100020 0pzaHU3Ma MOHCHO OGHAPYH UMb NPUIHAKY, MUNUYHbLE 014 €20
podumeaeii. Tem He meHee, daxce Yy nomomkos 00HOl podumenvCcKoil napvl
mpyoHo Haiimu 08yx abconromHo 00UHAK0EbLX 0cobell, ecil OHU He A6A-
tomea oausneyamu. C wem amo céasano? 6. Karxaa us dayx 6u006 usmMeHUUE0-
cmu umeem OoabULee 3HAYCHUE 0N UCTMOPULECK020 PA3ZBUMUA OP2AHUYLeC-

K020 mupa Ha 3emae? Omeem obocryitme.

ﬁ CpasHume mexcdy coboil HacaedcmeenHYI0 U HeHACAeICMEeHHY O USMEH U

socmu. [lepevepmume 6 mempadv U 3anoiHume madauuy.

MU3MEHYHUBOCTb OPTAHU3MOB

Mpu3Haku HenacnegcrseHHan HacnegcreeHHas W3MeHYUBOCTb

ANA CpaBHEHHWA H3MEHYHBOCTDL

KOMBUHATHBHAA MyTauUOHHas
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T'naea 5. MONYJIALHOHHO-BHJOBOH YPOBEHB OPTAHH3ALIHH JKH3HH

§ 28.

HCTOPHUSA PASBUTHSA NPEJACTABJEHUA
O BH/IE ¥ 9BOJIIOIINHA

Puc. 114. Apucrorens
(384—322 rr. 10 H. 3.)

Puc. 115. Teodpacr
(370—285 rr. 10 H. 3.)

Bcenomuume u3 yuebnuroe «Pacmenusa. Baxmepuu. I'pu-
Obl U IUWLATIHUKUY U «ATUB0MHbBLEY C UMEHAMU KAKUX Y4e-
HbLX C8A3AHO 3aPOXHCOeHUe 300102UL U CUCTNEMATMUKY PaC-
menuii. Karxoil exnad enecau amu yuenwvie 8 6uonozuio?

B mpupozge Bce opraausMbl 00pasyioT OTAENBHBIE CAMO-
CTOATEJBHO CYIIECTBYIOIIHE BHABI PACTeHHH, MUBOTHEIX,
rpuboB u aAp. B HacTOsAIEe BpeMs MX H3BECTHO CBBINIE 2 MJIH.
MHuoroobpasue BUZOB OPraHM3MOB CTABHUT Ilepef HAayKOH BO-
IIPOCHI: KAK BO3HUKJIH BUEI, B YeM IDHYHUHA HX pasHooOpa-
3ua? OTBeTHI HA HUX JaeT 96010ULOHHOe yyeHue (OT naT.
28021104 U0 — pas3BepThIBaHME) — paszes OMOJIOTHH, pac-
CMATPHUBAOIHAH IPOIECCh UCTOPUYECKOT0 PA3BUTHSA OpPra-
HHYECKOT0 MHpa Ha 3eMue.

Ilepsbie mMONBITEM KaaccH(puKanuyu opraauamos. Ilep-
BBIM, KTO MOIBLITAJICA OCYIIECTBUTh KJIACCH(PHKAIHIO Op-
TaHW3MOB, OBLJI APeBHErPEUYECKHUH y4eHbIH APHCTOTENb
(puc. 114). O pasgenns BeCh KHUBOTHEIM MHUDP HAa >KHUBOT-
HBEIX C KPOBBIO ([I03BOHOYHEIX ) M JKMBOTHEIX 6e3 KpoBH (Gec-
no3BoHOUHEIX). OH Tak’Ke BIEepPBEIe yIOTpeOua anda 0603-
HAYeHHA OPraHu3MOB TEDMUH «BHUI», KOTOPHIM 0003HAYNII
JKMBOTHEIX, HMEIOIIIUX CX0/CTBO BO BHEIITHEM ¥ BHYTPEeHHEM
crpoeruax. [lepBbie BUIEI 3)KHBOTHBIX , CAUTAJ APHCTOTEIE,
BO3HHKJIH IIyTEM CAMOIIPOU3BOJILHOTO 3aPOMIeHUA U3 COJI-
HEYHOT'O CBEeTAa, THHEI U II0YBLI, & HOBBIE BH/ALI 00pasyorca
B pe3yJbTaTe CKPEIIHUBAHUSA YKe CYIIeCTBYIOHX.

IlepByo NONBITKY KJIACCH(DUKATINHA PACTEHUH OCYIIIECT-
BHJI YUEHHK H IIOCJIeJ0BaTe b APHCTOTENs — JpeBHerpeye-
ckuil yuenslii Teodpact (puc. 115). OH BBIIeINI HECKOIBKO
TPYII PACTEHHWH, HAIIPUMep: AepPeBbdA, KyCTapHUKH, II0JIY-
KYCTAPDHUKM M TPABHl; HA3eMHBIE U BOXHBIE; JIUCTOIATHEIE
¥ BeuHo3eeHbIe. TeodpacT yKasbIBaJ HA U3BMEHYHBOCTE pac-
TeHUH NoJ BJUAHHEM KJIMMAaTa U BOSMOIKHOCTDH IIEDEPOIK-
JeHMs OJHUX BHIAOB DACTEHUI B IDYTHE.

3aposkmeHue u pa3BuTHe cucTeMaTHKU. Kpeamuonuam,
Ionroe BpeMs TEDMHH «BHI» , BBeICHHBIN APDHCTOTEIeM, He
HMeJI HAYYHOI'0 COAePKaHu A U HCIIOJIb30BAJICH JIUITL KaK ye-
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§ 28. Hemopus paséumus npedcmasnenui o sude u 3601104UU

JoBHOE oHATHE. C pasBUTHEM cUCMeEMAMUKU — HAYKH O
KJaccH(PHUKAIIUH OPraHH3MOB, BH/ IIOCTEIIEHHO CTAHOBUTCH
€e OCHOBHOHM eJWHHUIleH. AHTIHiCKHE HaTtypanuct [[»xoH
Peii (puc. 116) 6611 mepBBIM, KTO pa3paboTali yueHHe O BU/E
¥ IOIIBITAJICS ONIPEJEeIUTh IPUSHAKH, [10 KOTOPBIM OJWH BU]
OpraHusMa oTJauyalics oT Apyroro. OCHOBHBIM NPU3HAKOM
Buga Peil cuuras cnmocofHOCTH OPraHU3MOB, IPUHALIEKA-
IUX K OJHOMY BUAY, BOCIIPOM3BOOHUTE cebe mogobuex. Tak,
BHJIOM PACTEeHUH OH HAZLIBAJI PYIIITY OPraHNu3MOB, KOTOPEIE
JaBaJId U3 CBOMX CeMSH TOYHO TaKue e pactenusa. OmHaxo
CHCTEMaTHU3HUPOBATH BHEI Pelo He yaanocs. 9Ty paboTy BEI-
noJIHUI mBeAcKkui yyensri Kapa Jluaweii (puc. 117), koro-
POTO CUHTAIOT OCHOBOIIOJIOKHUKOM CHCTEMATHKH.

B xuure «Cucrema npupoasi» Jiuanei 8 1753 r. ommcan
6osiee 10 000 BuAOB pacTeHuil W XKUBOTHEIX W paspadoTan
NPUHIUOL UX KJIACCH(DUKAIINH, IIOJOKHUB TeM CAMBIM KO-
Hell IyTaHWIle HA3BAHWI, [[apHBIIe# B HAYKE CO BpeMeH
Apucrorena u Teobpacra. Bug opranunama JIuasel cran
CUHTATE OCHOBHOM CHCTEMATHYECKOH eJHHHUIIEH, IPeACTAB-
JIEHHBIH B IPHPO/ie BIIOJHE PEeabHO CYIIeCTBYIOIMHAMHE 0CO-
0AMM, IMEIAMHA CXOJHOe cTpoeHue, PoACTBEeHHBIE BHILI
oprasuaMoB JIuHHe#l 00begUHNI B 60Jiee KPYIIHBIE CUCTe-
MaTU4YeCKHe I'PYIIbl — POABI, CXOAHEIE POJIBLI — B OTPAILI
4 NOPALKH, & OTPAALL M HOPAZKH — B KJIACCHI.

Taxwnm oGpaszom, cucTeMaTHka JINHHEes OCHOBEIBAIACH HA
npunyune uepapxuiHocmu (COMOAYMHEHHOCTH ) CHCTEMATH -
YeCcKHX eJMHHI[ PA3JIMYHOIO paHra — OT BHIa A0 KJacca.
C mampHEHIIHM DAa3BUTHEM CHCTEMATHKH B HayKe IOSBH-
JIACh U [PYTHe CHCTeMaTHYeCKHe KaTerOpHH, HAIIDUMED ce-
MeHUCTBO, THII ¥ IIaPCTBO.

JIuHHEN MUPOKO PACIPOCTDAHUI B HAVKE 080UHYI0 HO-
MeHKJamypy, COrJIACHO KOTOPOH KajKJblil BHJ OpraHu3Ma
HMeeT TOJBKO OJHO, IPHUCYIIee eMy Ha3BaHHe, COCTOAILIee
U3 JBYX CJIOB — POAOBOrO (CYIIeCTBUTENbHOE) U BHIOBOTO
(npunararensuoe). Haspanne naercsa Ha JaTHHCKOM A3LIKe.
Hanpumep, nonHoe HazBanue pacrenus Puanrxa codaubs
nuitercs kak Viola canina (Buona xanusHa). JIBoiiHYIO HO-
MEeHKJIATYDPY IPUMEHAIT VIeHEIe | ceHJac.

Cucrema opraEu4ecKoro Mupa, B Koropyoo JInaae#H o65b-
eI[MHHIJI BCce U3BECTHBIE B TO BPeMA BHILI PACTEHUM H JKH-
BOTHEIX, ObL71a HCKycceTBeHHOH. [Ipuanaky, BEIOpaHHBIE TM
1A KJacCH(PHUKAITNH OPTaHU3MOB ObLIN ITIPOU3BOILHEIMHA U
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Pue. 116. [{xon Peit
(1627—1705)

Puc. 117. Kapa JIlunnei
(1707—1778)



Tnaea 5. NONYJIALHOHHO-BH/JOBOH YPOBEHb OPTAHH3ALIHH JKXH3HH

Puc. 118. Knaccnuranna pacrennii no Jlunnero: A—X — pasuble KJacchl pacTeHHi

He YYUTBIBAJIM MX IPOMCXOMKIEHHUA U poxcTea. Tak, 3a oc-
HOBY KJaccuduramuu pacrenuii JIuaueit B3an ocobeHHOCTH
CTPOEHUA IIBETKA — YHCJO0 THIYMHOK U MeCTHKOB (puc. 118).
IToaTomMy HepoACTBeHHBIe BHLI IMOMNANH B OAHH KJacc,
a OIMBKOPOACTBEHHEIE — B pasdHbie. TaKoM e HCKYCCTBeH-
HOH Obli1a ¥ TMHHEeBCKad KJIacCH(hUKAIAA JKUBOTHRIX. B ee
OCHOBY OH ITOJIOM¥MJI 0COOEHHOCTH CTPOEHHA KPOBEHOCHOI
CHCTEMEI, He YYUTHIBaA APYTIUX NIPU3HAKOB.

IIpnaHapas peaJbHOCTE CYIIECTBOBAHHSA B IIPHPOJE BH-
0B, JInHHEI B TO K€ BpeMs OTPHIIAJ BOZMOMKHOCTh UX H3Me-
HEeHHUH M Pa3BHUTHUA. « BHUIOB CTOJIBKO, — mucaka Jluunaeir, —
CKOJb X co3ziasio BeckoHeuHOE cylecTBo, T. €. Bor» . Takue
B3IVIAABI HA HEM3MEHAEMOCTh BH/IOB MOJYYHJIN HasBaHUe
kpeayuonusma (oT jgar. kpeamuo — cosganue). Kpeanuo-
HH3M IpHU3HaBaJ 00KeCTBEHHOE TBOPpEeHHe IPUPOMLI, e U3-
HavaJbHYIO I1eJ1eco00pasHoCTh U HEM3MEHHOCTb.
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§ 28. Hcmopus pazeumus npedcmasnenull o sude u 360104 UL

Tpanchopmusm. [TocTeneHHOE HaKOILJIEHHE CBeleHU 00
M3MEHAEMOCTH BHUIOB OPTaHU3MOB IIPHUBEJIO K IOABJICHUIO
B HAVKe uaei mpancgopmusma (OT Iat. mpanchopmape —
NpeBpaars, NpeodpasoBbIBaTE) — NpejAcTaBIeHHA 00 u3-
MEeHAeMOCTH OPraHU3MOB NOJ] BIUAHHEM eCTeCTBEeHHBIX
NPUYKH ¥ IpeBpallleHusd OJHNX BUAOB PACTeHHH U KHUBOT-
HBIX B Apyrue Buael. IlepBeIiM ugero Tpancopmuama chop-
myauposaln pparnysckuii yuensiin Hopx Jlyn Broddon
(puc. 119). B rpyne «EcTecTBeHHAA HCTOPHA» OH BBICKA3aJl
MBICJIb 00 M3MEHAEMOCTH JKMBOTHBIX M PAacTeHHH IOJ BO3-
IelicTBHEM YCJIOBHII BHEIIHEH Cpebl: KJINMATa, TAIIH U 070~
MamHuBaHuA dedoBekoM. OaHako TpaHcpopmuam Brod-
thora nums HopMaJbHO IPOTHBOCTOA KPEAIIMOHU3MY, HI-
KaKHUX J0Ka3aTelIbCTB H3MEHAeMOCTH OPraHHYecKoro Mupa
3TOT y4eHBIH He IIPUBEeJI.

Jlamapkusm. ITepByi0 9BOJIOINOHHYIO TEOPHIO PASBHTHSA
JKHUBOU IPHUPOAEI, MOAKPEILIeHHYIO (hakTaMu, co3faa ppas-
nysckuit narypanuer — Hau Baruct Jlamapk (puc. 120).
B tpyne «®unocohusa soosoruu» B 1809 r. oH pacKpeLl
IPUYMHBI 9BOJIOIAN OPraHUYeCcKOro MUpa ¥ copMyIupo-
BAJI TPH SBOJIONMOHHBIX 3aKOHA, 10 KOTOPBIM IIPOHCXOIHUT
pasBUTHE KUBOM IIPUPOJBI.

Cormacuo Teopum Jlamapka, Ha3BaHHOH BIIOCJIEACTBHU
AAMAPKU3MOM, BCe BHALI OPrAaHM3MOB IIOCTOAHHO U3MEHHA-
I0TCS B HAIIPABJIEHWH OT IPOCTHIX (DOPM K CJI0KHBIM. ['oBOpA
00 aTHX M3MeHeHHAX, JlaMapK oTpuIlal peajibHOCTE CYIIe-
CTBOBAHHUA BHAOB B IIPUPOJAE U CYUTAJ, YTO 9Ta KaTeropus
NpHUAyMaHa YYeHBIMU JIHIIE IJ1A ofJieryeHns KiaccupuKa-
MK OPraHu3MOB.

I'naBras mpuumHEAa sBOJIIOINH N0 JlamapKy 3akIH04aercs
B CTPEMJIEHHU OPraHM3MOB K CaMOCOBEPIIeHCTBOBAHHIO,
BPOKJEHHO 3aJI03KEHHOM B KaXKJOM M3 HHX. JTO CTpeMJie-
HUe HATAJKHWBAETCA B IIPOLECCe 9BOJIIOIUY HA IIperpagsl —
Heo6X0AuMOCTh NPHUCIIOCO0IeHUA OPraHu3MOB K YCIOBUAM
OKpY3Kalollleii cpeasl. ¥ OpraHu3MoB, He 001a1af0IUX HEPB-
HOM CHCTeMO#i, HAaIIpUMeDp, PACTeHU i, OHA JOCTHraeTcd Iy-
TeM MNPAMOr0 MPHCIOCOBJIeHNA K YCIOBHAM CPeJibl — 3TO
3aK0H npamozo npucnocobaenusn. Tax, pacCTeHHE CTPENOo-
JMceT, pacryinee no GeperamM BojoeMoB, oOpas3yeT B 3aBHCH-
MOCTH OT YCJIOBHH cpeabl TPH (DOPMEI JINCTHERB: CTPEJIOBUI-
HbI€ BO3JYIIHBIE, MJIABAIOIIHXE OKPYIJble U JeHTOBHIHEIE
mogBoaHbie (puc. 121).
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Puc. 119. FHopx Jyn
Broddon (1707—1788)

Puc. 120. jKau Batuer
Jlamapk (1744—1829)

3* ¥

Puc. 121. BaponameHnenmne
JHCTHEB V¥ CTPEJOJHCTA:
1 — noasoxasbie; 2 — miaa-
BaloIIKe; 3 — BO3AYUIHEIE
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Y OpraHua3MOB ¢ BHICOKOOPTAHU30BAHHONH HEePBHOH cHe-
TeMOIl IPHUCNOCOOUTE/IbHBIE H3MEHEHNA OCYINeCTBISIOTCA
IIyTeM yIpasKHeHU S WU HeYIIPA*KHEeHUA OPIaHOB — 3TO0 3a-
KOH YNPpadHeHUus U HeynparHeHus opzaHos. Hanpuwmep,
JJIHHHAA Oled y xupada, coryiacHo reopuu JlaMmapka, passu-
Jiach B pe3yJibTaTe MOCTOAHHEIX YIPAXKHEeHWH IIPH ITOeIaHu T
JIECTBbEB BBICOKUX JepeBbeB (puc. 122). OTcyreTBue HOr
y 3Mel — pe3yJIbTAT MOJI3aHMS [0 3eMJIe M HeyIPaKHeHH
KOHEUHOCTeW, HMEeBIIUXCS YV UX IIPEeIKOB.

[IpuobperenHrsie B peayabTaTe NPSMOr0 MpHucIocodie-
HHA YIOIPaXHEHUA WIKM HeyIpakKHEeHHWA OPraHOB IPU3HAKH
OPraHM3MOB BCer/ia IepejarTesa UX moToMcTBy. 06 aToM raa-
CHT TPETHIl SBOJIOIMOHHEIN 3aKoH JlaMapka — 3aKoH Ha-
cedosanus 01a20NPpuUOBPemeHHbLY NPUIHAKO08.

Puc. 122, {Kupadsr IIpencrasnenus Jlamapka o IBMIMKYIMHX CHIAX 3BOTIOINH

(TPH SBOMIOIMOHHEBIX 3aK0HA) OBIIM OIIMO0OUYHBIME. BMecTe
¢ TeM, paborel JlaMapka HMeJIM B TPOrpecCUBHOE 3HAUEHHUE
LA pa3BUTHA HaykH. OH cO3Jaj NepBYI0 9BOMIOMUOHHYIO
TEOPHI0, MOJKPEILIEHHYIO (haKTaMH ¥ OTMETHJI ee IIOCTyIa-
TeXbHBIH xapakTep. Jlamapk Takixe paspaboTaj OCHOBHEBIE
IPUHIUNIEI KJIaCCHOHKAUA KHBOTHBIX ¥ PACTEHUI B BUIe
POAOCIOBHOIO JpeBa OT IPOCTEHINHX J0 YeJOBEeKa W BBel
B HAYKY TePMUH «0GHOJIOTH».

\

Cucmemamura, npuHyUn uepapxuiHocmu, 060iHAA HOMEHKIAMYPA, Kpea-
YUOHUIM, MPAHCHOPMUIM, NAMAPKUIM, 3AKOH NPAMOZO NPUCNOCOOIEHUS,
3AKOH YNparcHeHus U HeYynparcHenus opzanos, 3aKoH Hacaedosarnus 6.a-
20npuobpemerHblX NPUIHAKOS.

@

1. Kmo nepseviym ggen 6 Hayrky mepmun «eud»? 2. Kaxoe 3navenue dns nay-
Ku umeau mpydot JJunnea? 3. Kawxoewl 6324061 JJuHHes HA npoucxoxcderue
opzanuveckozo mupa? 4. Kaxoe snavenue daa Hayku umenu mpyodet Broggo-
Ha? 5. B wem cywHOCMb nepeoil 60LI0UUOHHOIL meopuu, 8bld8unymoil Jla-
maprom? 6. Cpasrnume 631420l Ha 6ud u sgoaoyuio Junnes u Jlanapka.

L

Kapa Jlukneil pacemampuean Kaxdvlii 6U0 0p2AHUIMA KAK NOMOMKA NepEo-
Ha¥anbHol co030anHoil Bozom podumenbekoil napet, COXpPanAOWeil 6 Heusmen-
HOCMU 6¢e ee npusnaru. K konyy xusnu, JurnHeil nod dasiienuem HAyiHbLX
Garmos 0bLi 8bLHYHCOEH NPUSHAMb U3MeHAeMOCMb 61008 8 npupode. On 00zsc-
HUJL UX 8AUAHUEM KAUMAMA, UL U OpY2uXx YCro8uil, donycras maxice 603-
MOHCHOCMb 2ubpudusayuu 6 npupode yice cyuecmayuux eudos.
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§ 29.

JAPBHHHU3M U EI'O OCHOBHBIE ITOJIOKEHHU A

Puc. 123. Yapaz PoGeprt
HMapsun (1809—1882)

KPH Ctﬂ

oy c»m Mmﬁ\sc m

Puc. 124, Kapra lN'anana-
roccKOro apxumeJara

Benomnume, KaKue Kpynhvie 0mMKEPbLMUSL NPOU3OULLL
8 6uonozuu 6 nepéoii nonosune XI1X 6.C umenamu Kaxux
YUeHbLX OHU CBA3AHBI?

B yIIHe CHIbL 9BOJIIOIHMN BU/0B OPraHU3MOB B IIPH-
pojie pacKphLI aHrauiicKuil yuensiit Yapns Pobepr [lapsus
(puc. 123). Tnasusiii ero rpys — «IIpoucxosxieHne BHAOB»,
BIepBbIe OIyOJIHKOBAaHHBIHA B 1859 r., cTa) HTOrOM MHOT'OJIET-
Heii paboThI IO M3Y4YEHHIO M OCMBICIMBAHMIO (PaKTOB, COOpaH-
HBIX caMuM JlapBuHOM M ApPyruMH yueHBIMH. MaiosxenHOe
B 9TOIf KHUTE SBOJIIOIMOHHOE YUeHHe, Ha3BAHHOE BIIOCIeICT-
BUH 0aPBUHU3MOM, IPOU3BEJIO KOPEHHOH IepeBOPOT BO B3TJIA-
Jax Ha JKHABYIO IPUPOAY, PasfeIuB BCIO MCTOPUIO GHOIOrHH
HA JOapPBHHOBCKMII U IOCIeJapBUHOBCKHI IePHOLL.

IpeanocsLIKH co3AaHuA yueHHA. B nepsoii noiosuHe
XIX B. B HayKe OBLIH cIeJIaHbl KPYIHEBIE OTKDBITHASA, TTOA-
roTOBHBIIHe 6a3y AJidA co3ianuda [lapBHHOM 3BOTOIIHOHHO-
ro yuenus. Tak, reosmor Yapaa Jlaiiens, uaydas UCTOPHUIO
3eMJIH, JOKA34aJl, YTO MOBEPXHOCTh Hallleil IIaHeThl IIOCTO-
AHHO U3MeHseTCd M0J BAMAHHEM Pas3IHNYHBIX eCTeCTBEH-
HBIX OIPUUYUH — 3eMJIEeTPACEHMH, H3BeP:KeHn# BYJIKaHOB,
meiicTBuil Berpa U Ho:xasa. OMOpuosor Kapa Bap oTKDBLI
CXOJICTBO 3apO/IbIieil I03BOHOYHEIX XKHBOTHBIX HA DAHHUX
cTaguax pasBuTHA U cHOPMYIHPOBAI 3aK0H 3aDOABIIIEBO-
r'0 CXOJCTBA. B IATOJOIMH OBLJIO OTKPBITO KJIETOUHOE CTPOe-
HHe Oprasu3MoB 1 Obl1a cOPMYIHPOBaHA KJIETOUHASH TE0"
pHdA, JOKA3BIBAIOIAA POJCTBO OPTaHU3MOB.

OrpomHoe Biausiane Ha JlapBHHA 0KA3aJI0 er0 KPYrocBeT-
HOe TIyTellecTBUE B KauecTBe HATypaJHcTa Ha Kopabie
«Bursb». Bo Bpems myremiecTBua JlapBuH cobpas KOJJIeK-
UM MHUHEPAJIOB, ¥HBOTHLIX, repOapuy pacTeHMH, CHesan
ITHEBHHKOBBIE 3aITucH 1 3apucoBKi. OcobenHo mopasuan Jlap-
BHHA JKUBOTHBEIE HA ocTpoBax lajamarocckoro apxuieJara,
pacnonoxxennoro B TuxoM oxease (puc. 124, 125). Tam ox 06-
Hapy»KuiI 13 BU/I0B rajIaniarocCKUX BbIOPKOB — IITHIL, PACIIPO-
CTpaHeHHBIX TOJIBLKO HA OTHX OCTPOBAX M HE BCTPEYAIOIIUXCH
Ha MaTepuKe. IIpUueM HA pasHbIX OCTPOBAX apxXHIenara
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Puc. 125. Octposa
T'ananarocckoro
apxumnejara

JlapBuH onucas pasHble BU/bI BHIODKOB, OTIMYAIOIHXCS Be-
JIHYHUHOM Tesa U (hopmoit Kiaosa (puc. 126).

OTyero Bo3HMKIO TaK0e pasHoo6pasue BeI0pKoB? JlapBun
TIPeANOoJIOKMI, YTO ODIIMM IIPEJKOM BCeX IITHIL ObII MaTe-
DPHUKOBBII BH/J| BBIOPKA, OT KOTOPOT'O B IIPOIECCE 3BOJIIOIAK
NyTeM M3MEeHeHWI U IPHCIOCOOJeHHN K NUTAHUIO PA3HOMH
e mocTeneHHo 06pa3oBaJInCh CHAYAJIA TTOABUIEI, & 110-
TOM H pas3Hble BHABI. IIpruyeM riaBHBEIM yCJIOBHEM BHI006-
Pa30BaHUA CTAJA U30JAINA OCTPOBOB aPXHUIEJIAra Apyr OT
apyra. Takum o6pasom, JlapBHH IPUIe K BEIBOAY O BJIM-
HHH YCJIOBHHU CPebI HA PACXOXK ICHIE IPU3HAKOB ¥ OPIraHH3-
MOB U BHA000pasoBaHue.

Yuenne 06 nckyccrseanom oréope. ITocse Bo3Bpamesus
U3 nyTelnecTBHA JlapBHUH 115 000CHOBAHHSA CBOUX 3BOJIIO-
IIMOHHEBIX B3TIAI0B 00PATHIICS K OIIBITY Pa3BeeHNA JOMATII-
HHUX KHBOTHBIX U KYJIbTYPHBIX pactreduii. B AHrmun ¥ To-
My BpeMeHH OBLIH BbIBeJeHbl MHOTOYHCIEHHbLIE TOPOLI
cobaxk, ronybeit, Kyp u copra KanycTsl, A6JI0HL ¥ TPYIII.
HapBuH K0KAasal, 4YTO BCe OHM MMEIOT AUKUX npeakos. Ha-
IIPUMEP, BCE COPTa KAIYCTHI IIPOMCXOAAT OT OJHOTO JHKOTO
BHJA, & MOPOABI JOMAIIHUX cobak — OT BOJIKA M IIaKaja
(puc. 128). CopTa u HOPOAKI OTYYEHEI B PE3YJIbTATE UCKYC-
cmeenH020 ombopa — TBOPYECKOH IleJleHanpasJIeHHo qes-
TEJBHOCTH YeJIOBeKa IO CO3JaHUI0 KYJIbTYPHBIX (OpM Op-
raHU3MOB.

MarepuaoM Il HCKYCCTBEHHOTO 0TO0PA CYHKHUT HACIe/] -
CTBEHHAA U3MEHUMBOCTEL OPraHU3MOB. JlapBHH HA3BAJ TAKYIO
H3MEHYHBOCTD HeonpedeieHHol WA UHOUBUOYAbHOLL, T. K.
OHA CBOMCTBEHHA OTJEJNBHBIM 0COOAM OPraHM3MOB M BO3HM-
KaeT BHe3anHo. [Ipupopa mocrasiaser HacieCTBeHHBIE H3Me-
HEeHHdA, a YeJOoBeK oTOHpaeT cpefil HUX II0JIe3HbIe JJIA cebs,
COXpaHAeT U PasMHOXKaeT OTJeJbHbIX 0co0el KHMBOTHBIX
¥ PACTeHM, BRIBOIUT HOBBIE TIOPOJIBI ¥ COPTA.

HckyccTBeHHBIN 0TOOD CIYKUT OCHOBHOH ABMIMKYIIEil
CHJION 1715 CO3/laHUA KYIbTYPHBIX ()opM opraauamos. OH xa-
PaKTepHB3yeTcsa MacCoBOi 0TOPAaKOBKOI YeJIOBEKOM HEIpH-
TFOAHBIX ocobel, He 00afaoux HYKHEIMH eMy IpH3HaKAa-
MH. 9TO HATOJKHYJIO JlapBrHA HA MBICJb O CYIIeCTBOBAHIU
B MPHPOJie AHAJIOTWYHBIX (PAKTOPOB. Y CTAHOBUB IIPHYHMHEL
9BOJIIOLUY KYJbTYDPHBIX (DOPM OPTraHHM3MOB, OH Ieperes
K PeIIeHUI0 OCHOBHOM 3a/a4il — BBLIACHEHUIO ABUIKYIIUX
CHJI 9BOJIIOIIHH, IeHCTBYIOIINX B IPUpPOLe.
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CnaBKOBEIH
BBLIOPOK

Boabmoit ApeBecHBbIH

OK o .
BEHOD Masnblil [peBeCHLIH BLIOPOK

ITonyraiHeIi

APEBECHBIN BEIODOK TogaCTOKIIOBBIN
JIPEBECHBIN BBIOPOK

®

CpeznHuil 3eMIaHON

Masasl seMJAAHOH BLIOPOK
BBIOPOK

Kaxrycossiil seMaanoM
BBIOPOK

<

OCTpOKIIOBBIN
3eMJISTHOH BBIOPOK

MasarpoBslil ApeBecHBIH
BBIOPOK

KaxTycoBsrit
BBIOPOK

Boasloi
3eMIAHON
BBIOPOK

Boubmo# KaKTyCOBEIH
3eMJIAHOH BBIODOK

Puc. 126. l'ananarocckue (1apBHHOBEI) BRIOPKH



Inasa 5. NONYIALHOHHO-BH JOBOH YPOBEHD OPTAHH3ALIHH JXH3HH

Onna nmapa cephIX KpbIC 3a
TOJI aeT 5 IOMETOB B Cpeji-
HeM 10 8 AeTeHbImeit

CaMKa TPeCKH BBIMETHIBA-
eT 3a ONUH HepecT 0K0JIo
10 MJIH HKDHHOK

OxHO pacTeHNe MaKa exe-
rogao obpasyeT OKOJO
40 000 ceman

Puc. 127. IlanogoBuTOCTH
OPraHH3MoOB B IpUpoe

Yuenue 06 ecrectBenHOM oT6Ope. [lapBuH 06paTHI BHA-
MaHHe Ha TOT GakKT, 4TO B JUKOH IPHPOJEe 0cOBM pasHBIX
BH/IOB OPTaHU3MOB TaK ke, KaK U KyJIbTYpHBIE (DOPMEI, 06-
JaxanT IUPOKOH MHAUBUAYAILHON M3MEeHUYHBOCTLIO. DTH
U3MeHEeHUA MOTYT OBITE 0e3pas/IMuUHBEIMM, IOJE3HLEIMH HIH
BPEAHBIMH JJIA OTAEJIbHBIX Opranu3MoB. Bosuukaer sonpoc:
BCe JI 0COOM B 3TOM IIPOIECCe BHIXKHUBAIOT M OCTABJISIOT 110~
ToMcTBO? EC/IHM HeT, To KaK OCylIecTBJIsSeTcA 0TOpPaKOBKA
ocobeii ¢ BpeIHBIMH IPHU3HAKAMH M COXPAHAIOTCA 0COGH
¢ mosiesHbIMu? 15 momcka oTBeTa Ha aToT Bompoc JlapBuH
IIPOaHAJIUBUPOBAJ TeMIIBI PA3MHOKEHHUA OTAEJbHBIX BUIOB
M BBISICHHJI, UTO B IPUPOJe MHOTHE U3 HUX OYeHb ILIOL0BH-
THI (pHuc. 127).

Taxum o6pasom, kak paccy:xaan Jlapsun, B IPHPOE Cy-
IIecTBYeT M30bITOYHAA YHCACHHOCTh IOTOMCTBA. B TO ke
BpeMs YHCJIO0 B3POCJBIX 0co0ei TeX MM HHBIX BHIOB OCTA-
eTCHA OTHOCHTEJIbHO NOCTOAHHBIM. IIprunHa 3TOro B TOM, UTO
GonbImas yacTh NOTOMCTBA I'MOHET, He JOMKHUB IO B3POCJIOTO
cocrosiaudA. ['nbess MPOMCXOANUT B peayibTaTe KOHKYPEHIIUN
ocobeii 3a nuIly, CBET, BIAry, a TaKKe Mo IPUYMHE HAla-
AeHHH XUIMHUKOB M IapasuToB. HecooTBeTcTBHE MeXIY
CTpeMJIEeHUEM OPraHM3MOB K HM30BITOUHOMY PasMHOKEHHUIO
M OTPaHMYEHHOCTBIO IPUPOAHEIX pecypcoB, npuseno Hap-
BHMHA K IIePBOMY BAXKHOMY BLIBOJY 0 CYULECMBOBAHUE 6 NPU-
pode Heroezo MeXAHUIMA, YHULTMONAIOULe20 L aACMb 0c00eil.
On nassan ero 6opv6oil 3a cyu,ecmeosanue. DTOT TEPMUH
clelyeT MOHNMATE B IIMPOKOM CMEICJIE KaK Bee (DOPMBI B3aH-
MOOTHOIIEHHWH MeX Iy OPraHM3MaMH B He3KHBOI IPUPOLOii,
ONpefesIAIIIUX UX CIIOCOOHOCTE K BEIKUBAHHUIO M OCTABJIE-
HHIO IOTOMCTBA.

ComocTaBuB (haKTEl HUBMEHYUBOCTH IIPUBHAKOB ¥ 0cobeit
1 Oops0bI 3a cyniecTBoBaHue, [lapBUH cleIay BTOPOil BaK-
HBII BBIBOA: 8 npupode npoucxodum uzbupamenvHoe yHuy-
MoceHue 00HUX 0cO0eiL, BbLHCUBAHUE U NPEUMYULECTNEEHHOE
pasmroxcernue dpyzux. Ilpouece coxpaneHNs OAHUX 0cobeit
3a cueT rubesin APYTHX OH HABBAJI €CMeCmeeHHbvlM 0mbopom
(6viacuearuem Hauboree npucnocobieHHbLY ). DTOT TEPMUH
JapBHH HCNOJIb30BAJ IO AHAJOIMH ¢ HCKYCCTBEHHBIM OT-
Gopom. EcrecTBenHBIH 0TOOD HATIPABJIEH HA COXPAHEHHE 0CO-
Oeii ¢ I10JIEBHEIMH IJIfi BHIXKMBAHUSA NIPU3HAKAMH. DTH 10~
JIe3HbIe IPU3HAKH IIepeJjaloTCA B NOKOJIeHUAX OPraHU3MOB
Gnarosaps HacnencTBeHHOCTH. TakuM 06pasom, MaTepuaiom
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HexopatnsHasn [pernas KpacHokouaHHas

Benoxkouanuasn

Hukas
Kamoycra

Koaspabu

G !

Tepbep

I’Ioplcm:c Cenfeprap

Puc. 128. KyastypHsie ¢OpMEBI OPraHH3MOB M MX NpeJKkH: 1 — THKHIl NIpPeJoK KanycThl H ee KyJbTyp-
HbIE COPTA; 2 — MOPOJEI JOMANIHUX CODAK M MX MPeNOK — BOJK
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Puc. 129. O6paszoBaHue AIHHHOI IIeH y sKUpada cOrjacHo B3IIAIAM Ha IBOIOLHIO Jlamapka (cnesa)
u Jlapsuna (cnpasa)

s JefCTBUSA eCTeCTBEHHOI0O 0TOopa CJIYIKUT HACIeJCTBeH-
HaA U3MEeHYHBOCTh, & MeXaHU3MOM ero AeHcTBUA B IPUPO-
e — pasmuusble GopMbl 00pBOE!I 3a cymecTsoBanue. Ha-
CJIeICTBEHHYIO M3MEHUHBOCTh, 00pb0y 3a CyllecTBOBaHUE
u ecTecTBReHHEIH oT00p JlapBUH Ha3BAJl OCHOBHEIMH IBHKY-
UMK CHJIaMH 9BOJIOIIUHN BUAOB B IPHPOJE.

PeayasTaThl ecTecTBeHHOro ordopa. K wemy mpusogut
ecrecTBeHHEIH 0T60p? Bo-IepBbIX, B pe3yJibTaTe eCTeCTBeH-
HOro 0T60pa y OPraHM3MOB BO3HHKAIOT NPHUCIOCOOIeHA,
obecreunBaionie UM BRIXKUBAHUE B JJAHHBIX YCIOBUAX Cpe-
nei. Tak, popMupoBanue JJIMHHOM IIen y :upadga, coraac-
HO BaryanaMm JlapBuHa, 00bACHAETCHA MPEUMYIIECTBEHHBIM
BBIXKMBAHMEM B YCJIOBUAX A(DPUKAHCKUX CABAHH TOJIBKO TEX
ocobeii, koTopble Morau obecnieguts ceba mumeil. Tor xe
daxr Jlamapk o0BACHAN CcTPeMJIeHHeM XKupada K BEITATH-
BaHMIO IIeH, T. e. VIIpaskHeHueM opraxa (puc. 129).

Bo-BTOPBIX eCTeCTBEHHBIH 0TOOD IIPUBOJAUT K MOABIECHHUIO
HOBBIX BHA0B. OHO IPOMCXOAUT B OCHOBHOM IIyTeM dueep-
zenyuu (0T naT. duBepPz0 — OTKIOHAIOCH, OTXOKY), T. €. pac-
XOMKIeHUA IPU3HAKOB y opranusmos. IlpuueM, yem mmpe
pasMax M3MeHUMBOCTH IPU3HAKOB Y OPraHU3MOB, TeM 60JIb-

14—



§ 29, Japeunuam u €20 OCHLOGHbBLE NONONCCHULR
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Puc. 130. Cxema quBepreHTHOMH 9BOJIOLMH BHI0B COIJIACHO BaraggaMm /lapBHHA: 3arjaBHbIe OYKBBI —

HCXOOHEIE BHABI, CTPOYHEIE ﬁyl{l’!lpl — 061)330133]311["0(!!‘1 HOBBI€ BHIbI OPraHH3MOB

IIe BEPOATHOCTL UX PACXOMXKAEHUA Y I0oTOMKOB. ITocrenenso
B IOTOMCTBE YKJIOHAIOIUECS Pas3jnuyus HAKAIJIMBAIOTCH,
YTO ¥ IPUBOAUT K IMOSABJEHHIO HOBEIX BHAOB (puc. 130).

Urak, 1apBHHU3M IIPU3HAET PEATbHOCTh CYIIIECTBOBAHMSA
BHJO0B B npupozne. Buj opraausma siBIfgeTcs OCHOBHBIM
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I'naea 5. HONYJIALHOHHO-BHJOBOH YPOBEHb OPTAHH3AL[HH ;KH3HH

JTamoM Pa3BHTHA OPTaHMYECKOr0 MUPA, BOZHUKIIIUM B pe-
3yJILTATE MPOSABJIEHUA NBHIKYINUX CHJ dBOJKIHK — Ha-
CcJIeCTBEHHOH M3MEHYHBOCTH, O0PBOBI 3a CYIIECTBOBAHME
H ecTecTBeHHOro oTéopa.

"%

Hapeunusm, uckyccmsennsLii omoop, neonpedenennasn (undusudyaivias)
U3MeHYu80cmy, 60pvda 3a cyuwecmaeosanue, ecmecmaennslii omoop, duaep-
2eHYUA.

1. Kaxue omkpeimus npedutecmeosany co3danuio JJapsutslm 360110UUOH-
H020 yuenua? 2. B wem cyuyHocms UCKYCCMBEHHO020 U eCcMecmeeH 020 omoo-
po&? 3. Ymo asasemea mamepuaniom, MeXaHU3MOM U Pe3yabmamom ucKyc-
CMBeHH020 U ecmecmeerHH0z0 ombopos? 4. Umo asnsemcs Q8UNYWUMU
cunamu agonyuu 8udos 8 npupode no Ilapauny? 5. O6sachume ¢ no3uyuil
dapeuHusma nosaieHle HO8bLX 8UA08 OpzaHuU3M06 8 npupode. 6. Ymo marxoe
dueepzenyus sudos? Kax ona npoucxodum?

4

Cpasnume 63zna0bL Ha 6ud u eudoobpaszosanue Junnes, Jlamapra u Jap-
auna. Ilepewepmume 6 mempado u 3anoirHume mabiuyy.

B3rnagbl YYEHbIX-EUONIOMOB HA PA3SBUTUE OPTAHUYECKOIO MUPA

CpaBHuBaeMble NONOXKEHHS K. Nlunnen X.B. Namapk Y. apsuH

CywecreoBaHue BUAOB

Bo3HWKHOBEHHE HOBbIX BU,0B

[ewxyliHe CHIbl 3BONIOLHH

BozHuKHOBeHHe npucnocobne-
HHI y OPraHW3MoB

I'nasuwiit mpyd Japseuna «IIpoucxoncdenue 6udos nymem ecmecmeeHHo-
20 ombopa, ulu coxpaHernue 6aazonpuamcemeyemvlx nopod 6 Gopwvle 3a
HeU3Hb» @bluten 24 HoaOpa 1859 2. Becv mupax knueu — 1250 3x3emnaa-
pos, Obin pacnpodan 6 nepewlil He 0enb. Ee nosenenue o0urn u3 coepemen-
HuKo8 Jlapeuna cpasrHuL cO 83PbLEOM, «KOMOPOZO euje He 8udena HAYKA...
ITo momy 3xy, Komopoe OH 6bL36a, 3MO Obll HAYYHbLIL NOJ6uUz, KOMopbsLil
He umes cebe pasrozo».
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§ 30. Bud Kak OCHO6HAA CUCTMEMAMULECKAA KAMEZOPUR HUBOZO

§ 30.

BUJ KAK OCHOBHASA CHCTEMATHYECKASA KATETOPHUA

HHUBOTI'O

Puc. 131. [Iy6oBbIil KOKO-
sonpax: 1 — camka; 2 —
camen

Pacemompume pucyniu 131 u 132. Yem uzobpasicenioLe
Ha Hux sudvl opzanuamos omauiaomesn opyz om dpyzaaf
Haiime onpedenenue euda opzanusma. ITo kaxum npusna-
KaM MONCHO omauvums 00un eud om dpyzozo?

OpraanyecKuii MED Ha HAlllel [JIaHeTe IIPEeLCTABIEH Pas3-
JUYHBIMMA BHAAMH opranmamoB. CymecTByer psajg obimmx
IIPUBHAKOB, M0 KOTOPHIM OPraHM3MblI PA3HBIX BHAOB Dad-
JIAYAIOTCA IPYT OT Apyra. PaccMOTPHUM HX II0 IOPAIKY.

IIpuzsakyu u onpeneaenne Bujaa. CaMbIM y100HBIM U IIPO-
CTHIM NPH3HAKOM, YKa3bIBAIIIMM Ha IPHHAIIEKHOCTH
OpPraHM3MOB K OJHOMY BHAY, ABJIAETCS CXOJACTBO HX BHEII-
HEro CTPOeHHUA. ITO Mopponozuyeckuil npusnax suga. Ox-
HAKO HeJIb35 HCII0JIB30BATh €r0 B KAYeCTBe eUHCTBEHHOT0,
TaK KaK BHYTPHU OJHOT0 BH/1a ObIBaeT HECKOJIBKO DA3JINYAT0-
muxcd GOpPM B B IPUPOJE BCTPEUAIOTCH IMOX0KHe APYTr Ha
Ipyra BEAbI-ABOMHHKHK. Hampumep, camxu 6abouku mgybo-
BOT'O KOKOHOIIPA/A OTJIHYAIOTCS OKPACKOH KPBLIBEB OT CaM-
1oB Toro e BHAa (puc. 131). Buasi-gBoiiHUKH 061a7at0T
BHEIIHHUM CXO/ICTBOM, HO DA3JIMYAIOTCA 110 IPYTUM IIDU3HA-
xaMm. Tak, B IpHpo/ie CYIIeCcTBYeT HECKOJIBKO MMOXOKHUX IPYT
Ha Jpyra BHI0B YepBeii-ackapuna. OQHAKO X035A€Ba, B Opra-
HHU3Me KOTOPBIX 3TH YepBH 00HMTaI0T, pasHele. CBUHAA acKa-
PHAa JKHBET B KUIIIeUHUKe CBHHell, a UeJIoBeuecKad acCKapu-
Jla IapasuTUpPYeT B OpraHuaMe ueJioBeka (puc. 132).

» [[pyrum, He MeHee BaXKHBIM IPU3HAKOM CIYKHAT PUIUO0-
a0zo-6uoxumuyeckuii. OH OCHOBAH HA CXOJCTBE IPOIECCOB
HUBHENEeATeIbHOCTH B OMOXMMHYECKOT0 COCTABa OPTaHU3-
MOB, IPHHALNEKAIIAX K OHOMY BUAY. OTOT IPU3HAK TAKKe
He ABJIAETCH YHHBEpPCAJbHBEIM. CyIIecTBYIOT BUABI, V KO-
TOPBIX IIPOIIECCHl KU3HEAeATEIbHOCTH U OMOXUMHUYECKHUHA
COCTaB KJIETOK OJWHAKOBEI M, HA000pOT, v 0cobel, 0OTHOCSH-
IUXCA K OJHOMY BUAY MOryT HabamoaaThea pasiauuusa. Ha-
IpuMep, y pbib pAfa apKTHYECKUX BUJ0B MHTEHCHUBHOCTD
o0MeHA BeIllecTB TAKAs e, KaK U Y BUAOB PEI0, 00HTAOIMAX
B Tponu4yecKux Bojax. C Apyroi cTOPOHEI, IIPOIIECCHI AKI3He-
IesATeJIbHOCTH MOJIOBACTHKA M B3POCJOM JATYIIIKY, IPUHAL-
JISHAINX K OJHOMY BUAY, PA3IMYAIOTCA MEXIY Co6O0i. «
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Faasa 5. MONYJIAIHOHHO-BHJOBOH YPOBEHE OPTAHH3AI[HH JKH3HH

Puc. 132, Buapi-IBoiHNKN ackapua: 1 — cBMHAA acKapuaa; 2 — JeJoBedYecKas ACKapHaa

Opraauamel, IPUHAIJIEKAIHE K OZHOMY BHAY, B IIPHUPO-
Jle BCTPEUAIOTCs B IpeJiesiax Onpe/ieIeHHOH TepPUTOPHH, Ha-
3BIBAEMOM apeanom (0T nar. apea — 06JaCTh, IPOCTPAHCT-
BO). Apeas Buma — zeozpauieckuil npu3Hax. ITo BaMK-
HeWImuii Ipu3HAaK, TAK KaK OH HEeIOCPeJACTBEeHHO CBA3AH
¢ HCTOpPHEH mpoucxokaeHusa Buga. OqHAKO MCIIOIb30BaThH
ero B KayecTBe eJMHCTBeHHOrO Helb3A. CylecTByIOT BUAE
¢ pazopBaHHBIMH apeanamu (puc. 133). U, maobopor, y pas-

Puc. 133. Esponeiickuii M 1aIbHEBOCTOUHEIN apeasl 6a60uKy MepeTHBHILBI HBOBOI
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§ 30. Bud xak 0CHOGHAA CUCMEMAMULECKAA KAMEZOPUR HUE0ZO

Puc. 134. ¥ caTele KHTHI JKHBYT B BOJIE H IHTAKTCH IJIaHKTOHOM

HBEIX BHIOB, B3AMMOCBA3AHHEIX ADPYT € JAPYTroM, apeajbl
MOTryT coBIaAaTh. Tak, apean obnTaHusa aMypCKOT0 THIDA
IMOJIHOCTBIO COBIIA/IAET C apeaioM pacHpoCTPaHeHH  ero oc-
HOBHOI »KepTBbl — OJIeHA-u3100pa.

A opraEu3MOB OJHOTO BH/A XapaKTePHBI CXOAHBIE
MOTPeOHOCTH B YCJIOBUAX CPelbl, HAIDHMED B TeMIlepaType,
BJIAYKHOCTH, IIUAIIE U AP. ITO 3K0JL02UYeCKUl NPU3HAK BUA.
IlBa Buna He MoryT 001axaTs a6CcoMI0THO OJMHAKOBEIMH I10-
TpebHOCcTAMH. BMmecTe ¢ TeM, MCHOABL30BATE 3TOT IPHU3HAK
roguac ObIBaeT TPY/AHO, TAK KAK CYIIeCTBYIOT Pa3Hble BUILI C
nMoxXoxuMH norTpebHocTsaMu. Hanmpumep, Bce BHABI yCaThIX
KHMTOB KMBYT B BOJE U MUTAIOTCA INIAHKTOHOM (puc. 134).

OueHb Ba:KHBIM ABJIAETCA 2eHeMUYLeCKUll NPU3HAK BUIA —
YHCJI0 XPOMOCOM ¥ HYKJIEOTHIHAA IIOCJEeJ0BATEIbHOCTH
JTHE. OprasusMsl, OTHOCAIIMECHA K OJHOMY BHAY, 001a1a10T
OIWHAKOBEIM YHCJIOM XPOMOCOM M MMEIOT IIOX0KHH cocTas
myraeoruzor JHE. Ograxko memois30BaTh 3TOT IPH3HAK
KaK YHHBePCAJbHBII Helb3d, TAK KaK IIPH MyTalHAX HYK-
neoruaHasii coctas [JTHK i umeno xpoMocoM y OpraEuaMoOB
OJHOTO BHIA MOTYT U3MEHATHCA.

Wrax, Hu OgUH IPU3HAK HEJIb35 HCI0Ib30BaATh KAK eH-
CTBEHHBIH [JIA BHIACHEHHUA MPHUHAMLJIEHKHOCTH OPTraHH3Ma
K Kakomy-1u60 Buay. Heo6xoAmMo yIUTEIBATE BCE IPAH3HAKH.

XapakTepHBIM [JIA BHAA SABIAETCA TO, 4TO OOpasymoujue
ero oco0H croco0HBI CKPEIIHBATHECSA APYT C APYTOM H JaBaTh
IIPH 3TOM ILIOZOBUTOE NOTOMCTBO. Ec/ii IPOMCXOAUT CKpe-
IIMBaHKe OJHOTO BHAA ¢ APYTHM, TO 00pasyoIlne Mex-
BH/IOBBIe THOPH/ILI OKABEIBAIOTCA Beerga 6ecnaogHBIMU
(puc. 135). Ha ocHOBaHUH BCEeX IIPU3HAKOB H XapaKTepHOH

Puc. 135. Tymax — Berpe-
yauuiica B npupone Gec-
IJIOAHBIH THOPH/ 3aia-
fennaKa M 3afa-pycakxa



I'nasa 5. NONYJIALHOHHO-BHJOBOH YPOBEHb OPTAHH3ALIHH JKH3HH
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Puc. 136. Monyasauuon-

[

—_—

0COOEHHOCTH BUY OPraHM3Ma MOYKHO JATh CJeAVIOIee OI-
pejieIeHHe.

Bud — aT0 rpyumna ocobeii, 061aJal0MHX CXOICTEOM BO
BHEIIHEM UM BHYTPeHHEM CTPOEHHH, IIPOIecCax KU3Hemesd-
TeJIbHOCTH, HACeJIAIONNX B IIPUPO/IEe ONpPeie/IeHHEIH apeal
U CIIOCOGHBIX CKPEeILIUBATLCH ADYT C APYIOM ¢ 06pa3oBaHu-
eM ILJIONOBHTOTO IIOTOMCTBA.

CrpykTypa Bua B npupone. Bug — kareropus cucrema-
THYecKad. PealbHO B Ipupoie BUIBI OPraHU3MOB IIPEICTAB-
JIEHBI OT/eJBHBIMU I'DYIIIHPOBKAMH — MMONYIAIHAMH.

HAS CTPYKTYPA BHIA: ITYHK- Ionyasyus (ot Gp. nonyraceon — HaceJeHHE) — 5TO OT-
THPHOI JMHMeH MOKaszaH HOCHTENILHO 000cobiIeHHas rpynmna ocobeil ogHOTO BHIA, 3a-

apeansuma A;A A A —

HUMAaIHAX Ollpe/e/IeHHYI0 TEDPUTOPHUIO BHYTPH €TI0 apeasa

0TJeJIbHBIE MOIMYJIAIHH BH~-
ma A; crpekamu nokazan ¥ CBOOO/IHO CKDEIMBAIOIIMXCA APYT € APYIOM.

00MeH reHaMn Mek/Iy 0co- BuyTrpu apeasia ogHOro BHIa HONYIANHE T€PPUTOPHAID-
Osmu momyanauuit B pe-  po y3oIUPOBAHBL ApYT OT Apyra, T. . CYILIecTBYIOT Ha pas-

3yJIbTAaTE CKpeniHBaHHA

HBIX eT0 yuyacTKax (puc. 136).

CBo0o/HOE CKpEIIHBaHKE B NONYJIANUAX MOAAPKUBALT
CBA3h MeK/Jy 0coDAMH OIHOTO BHAA, UTO CIOCODCTBYET ero
CYILLIECTBOBAHUIO B Ipupoe. Eciiu ske Ha Iy TH 9THX CBA3eH BO3-
HHUKAaT Kakue-nudo 6apreprl, TO CKpeIUBaHKue IIpeKpala-
ercsi. ITO BefleT K M30JIAMH OTAeIbHbIX NOMYJIANHNA H Ipo-
neccy 00pa3oBaHUsA OT HUX HOBHIX BHOB OPIaHM3MOB.

Ilpusnarxu euda: mopgonozunecrkuii, Puauoai020-0UOXUMULECKUL, 202D
puueckuil, aKonozuneckuil, zenemuiecKkuil, apean, 8ud, NONYLAYUA.

1. Ymo makoe eud opzanusma? 2. Kaxkue npusnaxu u xapaxmeprsie 0co-
OeHHOCMU UCNOAb3YIOMCA ONLA 6bLACHEHUS NPUHAOIEHHOCMU OP2AHUIMA
K momy uau unomy eudy? 3. O6sacnume, nowemy Hu 00uH 6udosoil npusnax
HeNb3A cuumams eduncmeennbLm Ona onpedenenus suda. 4. Kaxosa empyw-
mypa euda é npupode? 5. Ymo makoe nonyasyua? 6. Karxue npoyeccol obec-
nevusawm 00HOpodHocmb 0cobeil, 00pa3ywux NONYiAUU0 001020 8uda?
7. Ymo npoucxodum c eudom, ecau mexcdy ezo NONYAAYUAMU BOZHUKAIOM
Kaxkue-aubo 6apvepul?

Hcnoavsysa zepbapuil cemeiicme y6emogvlx pacmeHuil, cpasrnume mexcdy
coboit 2—3 6ausrxopodcmeernnblx uda. Haiidume mopponozuyeckue omau-
yua u cxodcmeo. ITodymaiime, kakue xonozuieckue NPUIHAKU Xapaxmep-
HbL 08 0anHblx 8udos pacmenuii?
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§ 31. Honynayua kax gopma cyuecmeosarnusn éuda é npupode

§ 31.

MNoNny JJsAnud KAK ®OPMA CYHIECTBOBAHHUSA
BHUJOA B IIPHPOIE

XAPAKTEPUCTHEHN
IIOITY JIATTHH

—# YHCJIEHHOCTE
—# pOXKJIaeMOoCTh

— CMEpPTHOCTH

3 IpUpPoCT

Puc. 137. Ilonyasauusa Tau
Ha nmobferax pacTeHHs

Benomnume us ywebHurka «Pacmenus. Bakmepuu. I'pu-
0bL U AUWATHUKWY , KAKUE YCA08Us OKPYHcaloweil cpedbt
8UAIOM Ha opzanusmbl. [Ipueedume uzgecmuuvie eam
npumepsvt maKozo eJUAHUA. Karoso ezo snavernue?

Buarel opraHnaMoB CYILIECTBYIOT B IpHpoJe B (hopme or-
JeJbHBIX nonyaanui. Ka)xnas u3 Hux xapaKTepHa3yeTcs O~
peleneHHBIMH [TOKA3ATENIAMH, 2 TAKIKE HMeeT XOPOIII0 BhI-
PaKeHHYIO CTPYKTYPY COCTABIAIOINNX ee 0cobei.

OcHoBHEIe I0Ka3aTeNH NOMyIauun. Juciennocms — 0b-
Iee 9UcJI0 ocobeli Ha fanHOU TeppuTopu. Ilonynsanusa coo-
cobHA K caMoperyaanuy cBoel yuciaeHaocTu. Ilpemensuo
BO3MOJKHAA YMCJIEHHOCTD IONYJIAIHY ONpeesIieTCs pecyp-
CaM¥ Cpelbl — MUIIEeH, TePPUTOPHEH IJId Pa3MHOMKEHU A, VK-
PBITHAMH H JP.

Poxcdaemocmb — UHCJIO HOBBEIX 0CODel, MOABUBIIUXCH
B NONYJIANWH 38 eHHUIY BDEMEeHH U Pe3yJIbTaTe Pa3dMHOMKe-
HHUA. BeJlmuuHA PO/IaeMOCTH OIPeIeISeTCA COOTHOIIIEHHEeM
II0JIOB, BO3PACTHBIX TPYIII B IOMYJIANWH, 4 TAKMe YACTOTOM
Pa3sMHOKEeHHU S ¥ IUIOJOBUTOCTHIO OTAEIbHBIX 0CO0EH.

CuepmHocmp — YHCIO MOTHOMAX B MONYJIAIUN 0co0ei
3a OIpelesIeHHYI0 eJUHUIY BpeMeHH. CMepPTHOCTb 3aBUCHT
OT HOTOJHO-KJIUMATHYECKUX YCJIOBHH, NeHCTBHUA XHIITHH-
KOB, BIUAHUA Oone3Hel ¥ APYrux HebIaronpuaTHBIX YCJI0-
BHH OKPYKAIOIIEH CpebL.

ITpupocm nonyaayuu — pPasHUIA MEKIY POXKIAEMOCTHIO
H cMepPTHOCTEIO. OH MOKeT OBITE OO ATEILHBIM (YHCIeH-
HOCTH IOIIYJIAINH YBeJINUHWBAETCS) U OTPULATELHEIM (dHC-
JIeHHOCTh NMONYyJAANNH cHMKaeTca). Hanpumep, Tau, obu-
TaIOII¥e Ha 3eJIeHbIX To0erax pa3jinuHbIX PACTeHHI, 38 O4HO
JIeTO MOTYT AaThk 15 mMOKoJIeHn#H, UTO YBeJIHUHNBAeT YHUCIeH-
HOCTB UX IOIYJIANHUNA B COTHH pas (puc. 137). C vacrynienu-
€M XOJIOZOB YHCJIEHHOCTE TJIeH B MMONMYJIAIAN Pe3K0 COKpa-
I1aeTcsd, TaK KaK B3POCJIbIe HACEKOMBIe ITOTH0AaIoT, 8 BSHMYIOT
TONBKO KJIAAKHA UX SHII.

CrpykTypHas opraHM3anusa nomyasauuu. B Kaxmoi mo-
NyJANNHA eCTh 0c00H, pa3INYalonirecsd II0 IIOJIY H BO3PACTY.
970 00yCI0BIAMBAET UX IOJOBYIO ¥ BO3PACTHYIO CTPYKTYPHL.
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I'naea 5. MONYJISIHOHHO-BHJOBOH YPOBEHDb OPTAHH3ALIHH KH3HH

Puc. 138. Ilonynauusa a3u-
ATCKOM capaH4YHM BECHOH
COCTOUT IIPeHMYIeCTBeH-
HO U3 MOJIOJBIX 0Co0en

Puc. 139. JIucuna — sxuBor-

HOe, Beayliee OJHHOYHBIN
00pas KHIHH

ITonosaa empyxkmypa — cooTHomeHne ocobeil B momy-
JIALIUH TI0 T07y. B 60JIBIIHHCTEBE NONYIAINA OHO B MOMEHT
posxaenus coorBercTByeT 1:1. OnqHako B pesyabTaTe THOe-
Jn ocoBell TOr0 MJIM APYrOro moja, 3Ta MPONOPIIUS MOKET
ua3MeHAThCA. Hanpumep, B NONYIAIIMH YTKH-KPAKBEI ITOCIIE
3MMOBKHM YHCJIO CAMOK yMeHbIIaercsa Ha 20% .

Bospacmuasa cmpyxmypa — COOTHOIIIeHHEe 0cobeil B 10-
NyJANOAHA IO Bo3pacTy. IIpUCyTCTBHE B MONYJIAIIMN 0cobeit
Pa3HOTO BO3pacTa MOBBIMIAET €€ IIPHUCIIOCOOUTEIbHBIE BO3-
MoxkHOCTH. COOTHOIMEHHEe BO3PACTHEIX TPYIII B IO JISIIIHH
oIIpefendeT ee CIOCOOHOCTE K YBEJIWMUYEHUIO MU YMeHbIIIe-
HHIO YAcIeHHOCTH. Tak, yBeaIuyeHme quciaa MOJOIBIX 0CO-
0ell B mONyJIAIIMN a3MaTCKON capaHud BCJEACTBHUE TEILIOH
B8UMBI BeJleT K OBICTPOMY POCTY YHCJIEHHOCTH U HeobxXomu-
MOCTH IIDHMeHEeHHdA CPEeJCTB 3aIUTEl DACTEHHH OT 3TOTO
oIracHoOro BpexuTesida (puc. 138).

» [Togedenueckas cmpykmypa — CHCTEMA B3AUMOOTHO-
meHu Mexay ocobamu nmonyaanuu. Takasd cTPYKTYpa
XapaKTepHA TOJBKO JJIs HONYJANWUNA MUBOTHBEIX., [Ipnm
0duHouHOM 00pase Hu3HU O0CODH MOMyIAINNA 000CO0IeHE
U He3aBHCHUMEI Jpyr ot aApyra (puc. 139). OgHako BecTH
OJMHOYHOE CYIIEeCTBOBaAHME IIOCTOAHHO YKMBOTHbBIE HEe MOTYT,
IIOCKOJIBKY B 9TOM CJIyuae 3aTPyJAHSETCH BCTPEUA CAMIIOB
¢ cCaMKaMH ¥ pasMHOXKEeHHe.

HexoTopeie :2kUBOTHEIE, HATIPUME]D BOJIKH, 00 BeAUHAIOTCSA
LSl COBMeCTHOH »Xu3Hu B cmau (puc.140). B crasax cuisHO
Pa3BHTHI ITOIpasKaTeIbHEIE PEAKIIHHE M CYIeCTBYeT CTPOTHMH
nopanox. Bee melicTBHA YWIEHOB CTAK COTJIACOBAHEI 3BYyKOBOMH,
3PUTENLHON WM XMMHYeCKoH curannsanmuamu. Ha nepuon

Puc. 140. Cras BOIKOB MOKET CIIPABHTHLCA € LOCTATOYHO KPYIHOH 100bI4eH



§ 31. Honyaayus kax gopma cyuecmsosanus éuda é npupode

Puc. 141. IIpaiix 15B0B Ha 0X0Te

PasMHOYKeHHWs CTaA 0OBIYHO pacrajgaeTcsa Ha OTIeJBHEIE Ia-
PBI, KOTOpEIE POMKIAIOT M BOCIHUTEHIBAIOT IIOTOMCTBO.

B cembax yCHIHBAIOTCA CBA3W H B3aMMOOTHOIIIEHUA Me-
KOV POOAUTENAMH U moToMcTBOM. Hampumep, Takoi obpas
YKU3HM XapaKTepeH Iid apPUKAaHCKHX JbB0B. CeMba TbBOB
(mpaiix) cCoOCTOMT U3 B3POCJIOrO CaMIla, HECKOJIbKUX CAMOK
M HUX JeTeHsInei. Bapocakle UeHBI mpaiza coodIa 0XoTAT-
cd, 3alMINAI0T U BOCIUTHLIBAIOT IOTOMCTRO (pHc. 141).

Boiee pnuTensHOE U IOCTOAHHOE, YeM CTaA M CeMbs, 00b-
eIHHEeHNE }XKUBOTHBIX HA3LIBAIOT cmadom. B crafgax o0BIYHO
€CTh BOKAK, KOTOPBIM CTAHOBHUTCA HanboJIee CHIbHAA 0CO0b.
Bosxak 6eper Ha ceba pyKOBOACTBO BCEH 1€ ATEIBHOCTBIO CTa-
a1 TIOePIKUBAET CTPOI'YI0 UepapXUI0 ero YIeHOB IIyTeM
CHeIHaJbHEIX CHTHAJIOB, YI'PO3 UM IPAMBIM HallaJfeHHeM.
B Takux cragax y Bcex ocobeli ecTh onpeeieHHLIN paHr —
OT BBICIIIETO JI0 HHU3IIET0, ONPeIeNdoniiii, HaIpuMep, mpe-
HMYIIeCTBEHHOE IIPaBO OTPedIe U A MUY, ITOAX04a K BO-
JIOTI0I0 ¥ oDecIieyeHUeM 3aI[HTHI OT Bparos (puc. 142). «

Peryaanua uucaeHHOCTH nomyasamuu. PocT uncieHso-
CTH MOUYJAAINY CAEPHKUBAIOT Pa3jJuUuHble YCI0OBUA OKPY-
JKAIOMIEeH cpeabl: MOTOAHO-KIMMAaTHUYECKHUe, HEJJOCTATOK
[HUINH, JeiicTBHe XHIMHUKOB, BAugHHe OonesHent u ap. Tax,
B IO IJIMBOE JIETO YHCJIEHHOCTh HACEKOMbIX 3aMETHO COKpAa-




I'nasa 5. NONYJIALIHOHHO-BHAOBOH YPOBEHB OPTAHH3AIL[HH JKXH3HH

Puc. 142. Crano oruebbIkoB MPH ONACHOCTE 00pasyeT 3alHTHOE KOJLIO H3 CHIBHBIX CAMIOB BOKPYT
fosee ciadbIX CAMOK C IeTeHBIIIAMK

Puc. 143. CocHoBbIi KOKO-
HOIPA

I[aeTcd, 4TO BeJeT K rubesi 3HAUUTEILHOTO YHCJIA [ITEHIIOB
Y HaceKOMOAHBIX NITHI. CypoBasi 3MMa ¢ BBICOKUM CHEXKHEIM
IIOKPOBOM ABJIAETCHA IPAYUHOMN rH0e/IH KOIIBITHEIX MJIEKOIIH-
TaMUX, HAIPUMeD OJieHelH, KOPMAIMHUXCI Ha 3eMJIe.

Yamie Bcero YUCJIEHHOCTE HOIIYISIMH H3 I'oJa B I'ofl KO-
JebaeTca 0K0JIO cpe/iHero ypoBHA. BMecTe ¢ TeM B Giiarompu-
ATHBIE AJIA }KU3HU NOIYJIAI U I'0JEI €€ YHCIEHHOCTh MOMKET
Pe3Ko yBeJHYUThCA, [IpOMCXoUT TaK HA3bIBAEMAS BCTbLLL-
Ka pasmuoxcenusn. VI Tora HAUHHAIOT IEHCTBOBATD YCIOBHA
Ccpe/ibl, BO3BpAIAIOIIie YHCJICHHOCTE MOMYJIAIAHN K HCXO/-
HOMY CpeJHEeMY YPOBHIO.

Hanpuwmep, B cubupckoil Taiire B TOALI C TEIJIOH 3UMOM
HabnogaeTcd POCT YHCIEHHOCTH OIACHOrO BpeNUTeNsd
XBOMHBIX OPoJ — 0ab0YKH COCHOBOIO KOKOHOIIPsAAA (pHc.
143). IIpu HeBBICOKOH YHCIEHHOCTH IONYJIAIUH 3TOI0 Ha-
CeKOMOTO €€ PeryJIupyioT HaCeKOMOALHEIE ITUIIEI — COMKH
u natasl. I1pu Gosiee BEICOKOM — NTHIBE! V3Ke HE CIIPABIIA-
I0TCH € TyceHMIaMu u 0aboukaMy, ©M HA TIOMOINb IIPHX0-
AT HACeKOMBIe-IapasuThl — HAE3JHHKH, KOTOPDhIe HATTaaa-
IOT Ha JUYHHOK dTOr0 HACEKOMOIO H ero KJIagKu Aull. Ecan
POCT YHCIEHHOCTH IPOAOJIKAETCA U BHIXOJAUT U3 MO KOHT-
poJig BparoB 6a004YKH, TO B NONYJIANHH PACIIPOCTPAHAIOTCS
nH(peKIHOHHEIe 00JIe3HH, BhI3bIBAEMbIE DAKTEPUAMHA U BH-
pycamu. IIpegenbHO BOZMOKHAA YHCIEHHOCTD IIOMY ALK
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§ 31. Monynayusa kakx gpopma cyuecmeosanus euda 6 npupode

A

YucneHHOCTD NOmyAAIUA

Ilpenen, onpenensieMblil peCyPCaMH CPEb

Hacexkomoagasie
ITHLEL

Bpemsa

Puc. 144. T'paduk peryaauuu 4McIeHHOCTH COCHOBOIO KOKOHONPAAA B cHOHPCKoI Talire

ompeeseTcs PECYPCaMU CPe/Ibl, 3a KOTOPhIe MeXAy coboit
BEIYT KECTKYIO KOHKYPEHIINI0 0cOo0H OHOTO BUIa. ITO IO/~
pPBIBAeT CYINecTBOBAHME [IONYJIANMH, YTO PE3KO CHHUIKAET ee
YHCJIEHHOCTE J0 UCXOJHOTO CpeHero ypoBHA (puc. 144).

MHOKeCTBEHHOCTh MEXaHHM3MOB PEryJIAIIUN YHCIeHHO-
CTH MONYJIAMHAH BeeT K TOMY, YTO B IPUPOJE PEAKO IIPOHC-
XOAAT KaTacTpodHUYeCKHIi ee poCT, IIOAPHIB PECYPCOB cpe-
IBI ¥ TU0EJIb MOy JIAINH.

Yucaennocms, poxcdaemocms, CMEPMHOCTL, NPUPOCT. NONYLAUUL, CIMPYK-
mypeL NONYJAAYUL: NOI06AA, 803PACMHALA, No6edeH eCKas, 00UHOYHbLIL 00-
pas Hu3Hu, cemva, cmasd, cmado, 6CNbLULKA PAIMHONCHUA.

1. Ymo noka3vl8am YucIeHHOCMb, POHIAEMOCMb, CMEPMHOCMb U NPUPOCT
nonyaayuu? 2. Oxapaxmepusyiime noiosyio, 603pPACTMHYI0 U nosedenyec-
KYI0 cmpyKmypsl nonyaayuil 6 npupode. » 3. B uem npeumyuiecmeo cemeii-
H020, cMailHozo U cmadrozo 06pPa308 HU3HU 8 CPABHEeHUL ¢ 00UHOYHbLM?
ITpusedume npumepsbl HUEOMHBLX, 6€0YULUX 00UHOUHBLIL, CeMeliHbLil, cmail-
ML U cmadrbtil 00pasel ¥usnu. 4 4. Kak ocywecmeniemes pezyiays wuc-
AeHHocmu nonyasyuw 6 npupode? 5. ITowemy 6 npupode kpaiine pedko
npoucxodum zubenvb NONYAAYUL MO20 ULU UHOZ0 8uda opzanusma? Ymo
amomy npenamemaeyem?
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§ 32.

Oy JIANIAA KAK EfUHHUIIA 9BOJIIOIITHA

Benomuume, umo Ha3b18a10M 2eHOMUNOM U (PEHOTMUNLOM
opzanuzma. Kaxum o6pazom moxcem uUaMeHAmMbeA 2eHo-
mun opzanusma? Ymo maroe nymauuu u KOMOUHAYUU?
Kaxosvt ux npununvi?

B nonynanuo o6befuHATCA 0COOM OQHOIO BHIA, CBO-
00MHO CKPEMUBAIOIHECH APYT C APYIOM U 0OMeHHBaOmIne-
CA IPYU 3TOM CBOMMH resaMu. B peayabTaTe Takoro odmMeHa
B IONYJANMY cosmaeTca obmuii zenogond (ot zen u dp.
(ond — OCHOBaHME) — COBOKYIIHOCTBHIO BCEX I'€HOB COCTAB-
IAIUX ee ocobeil. ITonynanua obragaeT cnocobHOCTHIO
K BBOJIIOIIMH, TaK KaK JJIUTEILHO U HAIPABJIEHHO MOMKeT 13-
MeHATHCA TOJAbKO ee reHodor . OTaenbHas ocobb oprauma-
Ma He 9BOJILNUOHUDYET, IOCKOJIBKY €e NeHOTHII B TeUeHHe
JKHU3HU OCTAeTCsS HEM3MeHHbBIM.

JeMeHTaPHbIH 9BOIOIHOHHEIN MaTepnai., OCHOBHBIM
HCTOYHWKOM BO3HHKHOBEHUSA HOBBIX NPHU3HAKOB WJIH
MaTepHAaJIOM JJId 9BOJIIINH ABIAITCA MyTauuu (puc. 145).

OcTphiil Kpail KPEUILeB HenopaseuTelii kpait BakpyraeHHLINH Kpait
KPBIIBEB KDBIIBEB

Kpacarie riasa Bensie raaza Hopmanesas Henopassuras
topma rnasa dopma raasa

Puc. 145. EcrecTBeHHBIE MYTALMHA ¥ APO30(HMIBLI

g



§ 32, Honyaayuna Kax eduHLLA 360A0YUL

MyTanuu IPpOUCXOAAT PEAKO0, HO HenpepkslBHO., MyTanuu
He HAIIpPaBJIeHbl, He UMEeIOT IPUCIIOCOOUTEIBHOI0 3HaYeHn A
¥ MOTYT 3aTParuBaTh J006ble IPU3HAKY OPraHU3Ma, HalpH-
Mep *KH3HeCIoCo0HOCTE U IVIOA0BHTOCTE. Ecin myTanuu 10-
MUHAHTHBI, TO OHH Cpa3y e IPOABIAAIOTCA y ocobeil u
B JanpHeMHIeM UX cyas0a onpejenseTca eCTeCTBeHHLIM OT-
6opom. IlonesHble UKW HEWTpPATbHBIE B JAHHBIX YCIOBHAX
MyTallK eCTeCTBEeHHLIN 0TO0OD coxXpaHseT B MOCIEAYIOIMINX
MIOKOJIEHHAX OPTaHu3MOB.

Yarmie npoUMCXONAT pemeccuBHbie MyTanui. OHH BO3HH-
KaloT HelIPePhIBHO U HAKAIIJIMBAIOTCA B FeHO(OH/Ie IOmyJIs-
UK B FeTePO3UIOTHOM COCTOSHHUH, T. €. B CKPBITOM BHJE.
Korza umciio reTeposuroT B MO YJIAIAN JOCTHraeT 00JIbII0-
ro 3HAYeHHH, 9TH MYTAIIMK MOTYT IIepeiiTH B TOMOSUIOTHOE
cocTosHMe. Jlajlee IPOUCXOIUT TOT e IPOIECC, YTO U ¢ J0-
MWHAHTHBIMA MyTanuamu. [logeasble IpH3HAKH 3aKPEILIA-
I0TCA B IIPOIECCE eCTECTBEHHOrO oT6opa ¥ COXPaHAITCH
B mmonyasinuu. B pesyaprare yepes 2—3 IOKOJEHUSA ITOT
[IPHU3HAK MOKET BCTPEUYATHCA Yy BHAUNTEIbHOM YacTH ocobei
nonyaanuu. BpegHble u jeranbHbIe (OT JaT. ACMALUC —
cMepTelbHbIE) MyTAIIMH IIPUBOAAT K rubejii OpranusMa.

Taxum obpasom, Giarogapda MYyTANHAM B NOMYJIAINN
y OPraHM3MOB MOXKET M3MEHHTHCH MMEMOIIUNCS IPU3HAK
I BOSHUKHYTH HOBBIH. CTelleHb ero II0JIe3HOCTH WJIK BPeJ-
HOCTH OIIpeJiesIfAeTCs eCTeCTBeHHEIM 0TO0POM.

Bropoil MCTOUHHK BO3HMKHOBEHHS HOBBIX IPH3HAKOB
¥ OpPraHu3MOB — 9TO COYeTaHUe IIPH ITOJI0BOM Da3MHOXKEHU N
BTraMeTax ¥ B 3UroTax pasindHbIX M€HOB, T. €. UX KoMOuHa-
nus. CieoBaTeabHO, dAeMEHMAPHbLM 600U UOHHLLM Ma-
mepuaiom CIyKaT MyTaluy 1 KOMOMHALWH, T. €. [Ba BHAA
HacJIeICTBEHHOI M3MEHUHBOCTH OPTaHH3MOB.

DaeMeHTapHOE SBOJIOIHOHHOE ABJIeHHe. Y CTAHOBJIeHUE
HONYJIANMHA KaK OCHOBHOW eJUHUIIEI 9BOJIONUK AaeT BO3-
MOYKHOCTE OIIPEJIeJIUTE W H3MeHeHHe 3TOH eIUHUIIBI.

Tak, B NONYJAIMHA IPH HEM3MEHHBIX YCJIOBUAX OKPY-
;xaloIeil cpesbl, COCTaB reHOB, 00pas3yomMX ee 0cobei, Ko-
seGyeTcsi 0KOJIO KAKUX-TO CpeHUX 3HAUeHUI. B ycmoBuax
IJINTEeTLHOrO H3MeHEeHUsT YCIOBUH cpelbl B OIIPeaeIeHHOM
HaIlpaBIeHHUHU €CTeCTBeHHBIH 0TOOD M3 IOKOJEHHUA B IMOKO-
JeHue ByIeT COXPAaHAThL TOMBKO TeX ocobeil, KoTopkle 06ra-
naroT GoJiee IPUCIOCOOJEHHBIMHE K 3THM yCIOBUAM (QeHO-
runamu. CreoBaTe/lbHO, B reHOMOHAe NONyIaAnan 6yayT
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Kombu-

-

Puc. 146. H3Mmenenne reHeTHIeCKOT0 COCTARA TOMY ISIMH (I[BETHEIMHE Kpy#KaMu 0003HAYEHBI OT/1e.Ib-
HBIE 0COOH IONYJIANMH ¢ PA3JINIHBIMHA MeHOTHIIAMA)

COXPaHATBECA M MeHOTHUIIBI 3TUX 00Jiee MPHUCIOCOBIeHHEBIX
ocobeii. Ilocrenenno, depes HECKOIBKO IOKOICHHIT 0cobeil,
00pasyomux MONyJIANNI0, ee TeHOMOHI UaMeHUuTeA. B Hem
II0ABATCA HOBBIE I'€HBI, OTBETCTBEHHEIE 3a IIPOABIEHUE HO-
BRIX IPU3HAKOB OPraHu3MoB (puc. 146).

Taxoe ajuTenbHOE U HalpaBIeHHOE H3MEHEHHe TeHe-
THYECKOT0 COCTaBa IIONYIAIHH, T. €. ee FreH0()OH/1a HA3EIBA-
0T 31eMEHMAPHbLM 380N I0YUOHHBLM AGJLEHUEM. DTO ellle He
9BOJIIOIMS, HO ee HeoOXOoOUMAas NpeAIocklIKa. U3aMeHeHne
reHooH1a ofecrieYnBaeT BOZHUKHOBEHME HOBBIX COUeTAHME
TeHOB y 0co0eil NONY/IAIMY U IOSABJICHHE B Pe3yJIbTaTe 3T0-
ro y HUX HOBBIX IPU3HAKOB.

T'enopond, anemenmaproLii 3601104 LOHHBLIL mamepuan, aLemMeHmapHoe
260NIOYLOHHOE S8JLeHUE,

L. ITowemy nonyarayuio, a ne omdenvrylo 0cobb Op2aru3Ma cuumaiom edu-
Huyel ssonioyuu? 2. Ymo nasviéarom zenopondom nonyasyuu? 3. Ymo se-

AAEMCA INEMERMAPHOLM IGORIOUUOHHbLM mamepuaaom? 4, O6sacrume, Ka-
K064 POb JOMUHAHMHBLY U PEUECCUBHLLX MYMAyUll N8 ecmecmeennozo
omoopa. 5. K wemy npueodam epednvie u nemanvhbLe MYymayuu y opzaHus-
M08 8 nonyarayuu? 6. Ymo marxoe anemenmapHoe 360110ULOHHOE ABLeHULe?
ITouemy ezo cuumarom neo6xodumoii npednocwvLikoi 360410U4UUL
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§ 33. Ocnoenvie deuncywue cunvi aeontoyuu 6udoe 8 npupode

§ 33.

OCHOBHBIE IBUKYIITHE CHJIbI
(JIEMEHTAPHBIE ®AKTOPBI)
9BOJHOIIUHA BU10B B ITPUPOJIE

147. AnsOuHuN3M
Y KMBOTHBIX CBA3aH C OT-
CYTCTEHEM IIHTMeHTa Me-
naauna. Takue KHBOT-
Hble, KPOMe OTCYTCTBHSA
INMUIrMeHTallHH IOKPOBOB,
MMewT GecuBeTHYIO pa-
Ay#&HEYI0O 000/1049Ky rJiasa,
yepes KOTOPYH NpoOCBe-
YHBAKTCA KPOBEHOCHBIE
cocyasi. [loaromy raasa
y anp0HHOCOB KpacHBIe,
AasbuaOCH: 1 — KPOJHE;
2 — mpoan

Puc.

51/4 ~Tepemon, 9 K.

Bcnomuume 0cHO8HbLE NOJLONCEHUA 0apBUHU3IMA O 08U-
HYwux curax 38onyuL 6udos é npupode. Ymo asnaem-
CA dNeMEeHMAPHBLM IB0LIOUUOHHBLM Mamepuasom? Imo
HA3bLBAIOM 3NeMEHMAPHbLM IB0LIOYUOHHbLM ABJLeHUEM?

Yo BIMAET HA HOMYJAAIHIO OPraHM3MOB ¥ U3MEHAET ee
reHerudeckuii cocras? Ilpesxge Bcero, 3T0 MyTAIHOBHEIH
Iporecc, KOMOMHATHBHAS U3MEHYUBOCTD, IONYIAIHOHHBIE
BOJIHBI, H30JIHIMA U eCTeCTBeHHLIH 0T60op. MX HaskIBaIOT OC-
HOBHBLMU OBUMCYUW UMY CULAMU — JLeMEHMAPHbLLMU Pak-
mopamu 360A10YUL.

MyTauuOHHBIH Mpolecc ¥ KOMOMHATHBHAA H3MeHYH-
BoCcTh. MymauyuoHHblil npoyecc, T. e. IpoIiecc BOSHUKHOBe"
HUSA MyTanuii y OpraHEu3MOB — OCHOBHON IIOCTaBIIUK 3Je-
MEHTAPHOTO 3BOJIOIMOHHOIO MaTepuana. ¥ Hero ciaydai-
HBIA ¥ HeHanpaBJeHHBIH XapaxTep. Yacro y opranusMoB
BO3HHKAIOT OTJe/bHbEIE MYTAIIWN, HAYIIHE B OHOM HaIlpaB-
JIEHUH, HANPHUMep V¥ MHOTHX IIO3BOHOYHBIX 3KHMBOTHBIX
BCTpeUaeTcd MYTAlUsS «aNb0MHH3M», XapaKTePH3yIOIas-
CA MOJHBIM OTCYTCTBHEM ITHI'MEHTA B KOMHBIX I[IOKPOBaX U
pany:xke rias (puc. 147).

IlosiBeHne B MONYJAIIAN MYyTAallMP yBeJIAYMBaeTCH 3a
cueT KOMOUHAmMU8HOIL uameHuugocmu. B pesynbprarte ee geu-
CTBUA B ONYJIAINH ¥ ocofeil BOBHMKAIOT HOBEIE COYETaHHU A
reHOB B TéHOTHIIaX, B TOM YHCJIE U COAepKalae MyTHPOBaB-
mue redsl. KoMOMHATHBHAA M3MEeHUYHMBOCTE YCHIMBaET
BINAHHME MYTALMOHHOTO IPOIlecca Ha MOMYIAIHIO.

IMonyasinuoHHBIE BOAHBL. YMcIeHHOCTH 0coDel B IIOMy-
NTANMAX HeIoCTOAHHA. B Ipupoae Bcerga MpouCXOAUT JH00
ee yBeJndyenue, 1100 cokpamenue. Takne konebanus gyuc-
JIEHHOCTH TIOJYUMJIA HA3BaHWUE NONYAAYUOHHbLX 60aH. UX
NPHYMHAMH 00BIUHO CAy:KAaT 00uIbHAA KOpMoBas O6asa, Ju-
60 HeJoCTATOK IIMIIH, NeicTBHe XUITHUKOB I BIUAHIE 60-
nesueii (puc. 148). Uvorma monynamIOHHEIE BOJTHBI BBI3BI-
BAIOT H INOTOAHO-KJHMaTH4YecKHe (DaKTOpPBI: HABOJHEHHA,
CHJILHBIE MODPO3BI, YyparaHbl ¥ T. II.
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YucneHHOCTE Genku
0OBIKHOBEHHOMN

KoaunuecTso
CeM#AH enH

Toas

Puc. 148. TTonyaAauMOHABIE BOJIHSEL: KOJTe0aHHA YHCISHHOCTH Gk 00BIKHOBEHHOH B 3aBHCHMOCTH OT
YpOXEaA CeMsIH eJIH

3HaueHHe HONYIANNOEHEIX BOJH /I8 9BOJIOI NN 3aKJIH0-
YaeTcs B TOM, YTO IIPU POCTE YUCIEHHOCTH NOIYIAIMH YHC-
JIO MyTalMii ¥ COOTBETCTBEHHO MYTAHTHBIX ocobeil yBeau-
4YHBAETCSA B Hell BO CTOJILKO JKe Pas, BO CKOJLKO BO3POCIO
YHCI0 0cobei.

Ecam uncneHHOCTH 0co0eil B MONYIANNY COKPAIIAeTCH,
TO ee TeHeTHYeCKHI coOcTaB CTAHOBUTCA MeHee pasHoobpas-
HBIM. B monyasanuu B 9ToM ciydae OCTAIOTCA OCOOHU ¢ Ompe-
JeJleHHBIMU I'eHOTUIIaMU. B manbHeiemM BoccTaHOBIeHIE
€e YHCJIeHHOCTH Oy IeT IPOUCXOAUTE TOJBKO 0Iar0Japs 9THM
oco0sam. Hexkoropble TeHEI B TAKOM CJIydae MOTYT HaBCer/a
HMCYE3HYTh U3 reHO(OH 1A IO YJIAINH, T. €. TeHODOH I IOITy-
nanuu obenueer (puc. 149).

Takum o6pasoM, MONYIAMMOEHEIE BOJHBI, CAMU 10 cebe
He BbI3bIBas HacJe[CTBeHHOH M3MEHUMBOCTH, CIIOCOOCTBY-
IOT H3MEHEHHUIO YACTOThHI MYTAIHH M KOMOMHANWI TeHOB
B nonyaAanuu. [looynsaiiHoHHBIE BOJTHBEl TAKMKE BIHAIOT
U Ha HHTEHCHBHOCTH OOPBOBI 3a cyllecTBOBaHHe ocobeil
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§ 33. Ocrnoenbie deuncyujue cunbvl 360n0YULL 6ud06 6 npupode

®

Puc. 149. Ilpu cHMKEHUH YHCITEHHOCTH B TIOMYAAIMM MOTYT OCTATBCH OCOOM ¢ ONpeeieHHBIMH TeéHOTH-
naMH (IIBETHBIMH KPY/KKaMH 0003HA4YeHb! OT/Ae/IbHbIe 0CO0H MOy HH)

CmepTHOCTE

B monyaAnun. [Ipn yBeInyeHNH UNCIEHHOCTH IOMYIAIINHA
fopnba 3a cylIecTBOBAHUE MEXKIY ee ocobaMu obocTpaeTcs,
a IIPH CHUJKEHWH YHCJIEeHHOCTH — ocJabeBaer.

MyranuoHHBI Ipoliece, KOMOMHATHBHASA M3MEHUMBOCTD

M IOIYJIAIIHOHHBIE BOJHEI JaKe IIPH COBMECTHOM IeHCTBUN
He MOTYT obecreuyuTh aBoino. aa Hee HeodxoguMoO Ha-
Juyue parTopoB, KOTOPLIE AJIUTEILHO U HATIPABJISHHO BO3-
meicTBoBasiu OBl HA nmonyasanuio. [loMrMo ecTeCTREHHOTO
oTbopa, KOTOPHIA MBI PACCMOTPHUM OTAeJIbHO0, TAKUM (DaKTO-
POM CIITYKHUT U30JALMA.

Wzoaamusa. [log uszonayueii morumaroT pasobimerue mo-  U30JIAIHSA
NyJIAnud BHYTPHU apeaJia BHJa B Pe3yJabTaTe BO3HHKHOBE-
HUS IIPerpaj Ha NyTH CBOOOTHOTO CKpPEIIMBAHUSA Ocobeii,
COCTABIAKIIUX TONYIALIN0. 3HAYCHHAE U30JIANNN KaK dJIe- — GuosorHUecKasn
MEeHTapHOTO0 (haKToOpa 9BOJIOIIMKA COCTOMUT B TOM, UTO IO €e
BO3JIeHCTBHEM B IONYIAIINN 3aKPEILIAIOTCA IePBOHAYAIIb-
HO BOBHHUKIIINE FeHeTHUYECKHEe PA3IHum. HoBeleHYecKan <

BasHelilee cBOMCTBO M30JIAIHMN — ee 3HAUNTeIbHAA [1JI1-
TeJILHOCTE. B 3aBHCHMOCTH OT IPUPO/LI IIPErpajl PA3JIUMYAIOT
JiBe (hOPMBI U30JIAIIUY — reorpadruiecKyio U 6MOJI0THIeCKYIO.
IIpn zeozpagpuueckoil u3onAyUY B POJH IIPErPal BBICTYIIAIOT
rOpHBIE XPedThl, BOJIOEME], ITYCTHIHN ¥ APYIHe HelIPeo 0In-
Mble reorpaduydeckue 00beKTH (puc. 150).

Buonozuueckas uzonayus 06IBAET 9KOJIOTHUYECKAT, TOBE-
neHdyecKas u reHeTudeckas. IIpu axonozuveckoil N30IAIINH
CKPEINBAHNE CTAHOBUTCH HEBOSMOJKHEIM H3-38 PASIAYMH

— reorpadguvecras

9KOJIOTHYECKAas

reHeTHYeCcKas -=—
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Puc. 150. I'eorpaduueckas H30AAUNA MONYIALMHII BHYTPH apesa JMCTBEHHUIII CHOMPCKO

B yCJI0BHAX obmTaHuA nonyiaanuii. Hanpumep, B BEICOKO-
ropaoM o3epe CeBaH B ApDMEHHMH CYIIECTBYIOT IIECTH IIOIY-
JAnui ceBaHcKoi (opesn. IIpoduas AHA 03epa CIOMHBI,
IO3TOMY TeMIlepaTypa BOABI B PASHBIX YUACTKAX 03epa He-
onuHAaKoBa. COOTBETCTBEHHO Y PbI0, OOMTAIOIINX HA PA3HBIX
rIybuHAaX, HKPa H MOJOKH CO3DEBAIOT HEOJHOBPEMEHHO, U
HepecT ocoleil B IeCTH MONYAALUAX GOPETH IPOUCXOIUT B
pasHble cpoxkmn (puc. 151).

5 (Maii—HIOHB)

3 (oxTAGPB)

Puc. 151. 9xosornyecKas H30JAIMA MIeCTH NONYIANMNIA ceBaHCKOM dopean: nudpsl o6o3HavaoT
MecTa 0OMTAHHA NONYJIANNH, PA3JHYaIHXCA CPOKAMHA HepecTa



§ 33. Ocnosnbie deuncyujie cuibl 3601104UL 6Ud06 6 npupode

ITogedenyecrkana N30AIASA CBA3aHA C 0COOEHHOCTAMH 110~
BeJIEHUS CAMOK M CAMIOB BO BpeMs pasMHO:KeHHsA. Taxkoi
B OMOJIOTHYECKON M30JAIAH CYIIeCTBYET ¥ HACEKOMBIX,
PBIO, ITHIL ¥ MiaeKonuTaniux. CI0XKHBIH PUTYAT OII03HA-
HHsA 6pavyHOro mapTHepa M'eHeTHYeCKH 3alporpaMMHUPOBAH
U IPaKTHYECKH MOJHOCTHI0 HCKJIKYAeT BO3MOKHOCTE CIIa-
pHBaHHA ¢ ocobamu apyroro Buza (puc. 152).

Ecnu Bce :Ke 0 KAKAM-TO IPHYHXHAM CIIapUBaHHUE MeiK-
Iy 0co0AM PasHBEIX BHAOB IIPOM30IILIO, TO IPETPagoH AJis
TIPOJOJKEHHNA POJa BBHICTYIIACT ZeHEMUYecKas N30JAINA.,
OHa 3aKJII0YaeTCA B HECOBMECTHMOCTH IT0JIOBBIX IPOAYKTOB
ocofeill pa3HBIX BUOB, UTO IPEISATCTBYET PA3BUTHUIO 3UTOT.
B pearux cayuasx, KOrjga SUroTsl IpeBpaTUINCh B 3MOpHO-
HBI 1 MEXKY PA3HBIMHY BHIAMHK IPOU30ILIA ru0pruaA3anus,

[OJIy4eHHbIe THOPUIBI OCTal0TCA OecrmogabiMu. OHu He Mo-  PHc. 152. Onosnanue napr-

TYT NIPOM3BECTH MOTOMCTBO M3-3a HAPYIIeHUS Mei03a IpHu
CO3pEeBaHMUM WX ITOJIOBBIX KJIETOK.

WUrak, MyTamHoOHHLIA Ipoliecc, KOMOMHATUBHASA M3-
MEHYHBOCTS, IOMYIAIAOHHEIE BOJHLI M M30JIANNA, H3MeHAA
reHO(OH MOMYJIAIINHA, CO3JA0T TPEANOCELIKH I qeiicT-
BHUSA IJIABHOTO SBOJIIOIIMOHHOTO (DaKTOPa — EeCTECTBEHHOTO
orbopa.

pHMTYyaJga y oaymei

Hepa mo Bpems GpayHOro

t/,%l OcHoshbie Jeuiicyujue cunsl (3iemeHmapHbsle Qarmopsl ) 96010YUL, MYMa-

UUOHHDLUL npouyecc, KOMOUHAMUBHAA USMEHYUBOCTD, nonyiaAyuUOHHbLE 801

Hbl, U30MAYUA: 2e02papuyecKkas u OU0L02UYeCKA .

1. Hazosume ocho6Hble dsuicyuiue cuibl (dnemenmapHbsie Garxmopost) 60-
aoyuu. 2. Karxoe snaverue 0 360410ULL UMeem MY MAUUOHHBLI npoyece u

KomOuHamueHas uamenyugocms? 3. mo marxoe nONYAIAYULOHHbLE BOJHbL U
Karoswl ux npuiunsl? 4. Kaxoeo 2601104 u0HHOE 3HAYEHIE NONYIAUUOHHBLY
soan? 5.0xaparxmepuayiime uU30J1A4UN KAK 980110UUOHHBLIL harxmop. 6. Sem
2eozpauyeckas U30nAUUAL omauiaemca om duonozuveckoit? Ilpusedume
npumepsl. zeozpauyeckoi u OU0N0ZUYeCKOU U30AYUIL nonyaayuil opza-

HU3M08 8 npupode.

é CpasrHume mexdy cob0il OCHOBHbLe QBUNCYULUE CULLL IBONIOUUL 8UD0E 8 NPU-
pode. 3apucyiime 8 mempadax 6 eude cxemvl ux deiicmeue Ha NONYJLAULID

opeanusmos. Kakoil 6xa1ad onu 6Hocam 6 3601104 UOHHBLIL npoyecc?

671‘&13&3405. 9 xa. —_— 1 65
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§ 34.

ECTECTBEHHBIA OTBOP — I'JIABHBII ®AKTOP
I9BOJIIOITUY BH/10B B IIPUPO/IE

Pue. 153. Cpenn Berera-
THBHOIO MOTOMCTBA OJIHO-

ro pacTeHHHdA 3eMJIAHHKEH
ecTeCcTBeHHBIH oTOOpD He
adpekTHBEH

Benomnume onpedenenue ecmecmeennozo ombopa.
Ilowemy 6 npupode npoucxodum ecmecmeeHHbLil 0moop
U KAK06bL €20 pe3yibmambl?

EcmecmeeHnblil om0Oop — 3TO TNPOLECCH] BEIXXHBAHUSA
¥ pa3dMHOKeHHdA DoJlee IPUCIIOCOOIEHHBIX K JaHHBIM YCJIO-
BHUAM Cpeabl ocobeil 1 rubellib MeHee IIPHCIOCOBIeHHbIX.

IIpuunse! ecrecTBeHHOr0 oTHopa. [lepsas mpuumnHa ec-
TeCTBEHHOT0 0TOopa — 2eHemuyeckoe pasHoodpasue ocooeil,
COCTABAAKNIIMX Nonyadanuo. EcTecTBeHHEBIH 0T6OD 2(-
(peKTHBEH TOJBKO B TOM CJIy4yae, eCJIH B HEM yYaCTBYIOT
OPraHM3MBEI, 00/1a/Jal0I1e HACIeICTBeHHBIMH PASIUYNAMM
BIpHU3HaKax. B reHeTuuecKku 0JHOPOAHEIX IOy IAINAX, HA-
OpHUMep, CPey IIOTOMCTBA OHOTO BETeTATHBHO PASMHOMKHB-
LIerocsi ycaMH pDACTeHHUA 3eMIAHHKH, Pe3yJILTATHI eCTecT-
BEHHOTI'0 oTOOpA He nposBagoTced (puc. 153).

Bropas npuunHa ecTecTBEHHOI0 0TOOpA — U30bLLMOYUHAA
YUCeHHOCMb 0Cc00€iL, COCTABIAIINX MONyaAnnio. Koary-
PeHIIHuA MeKAY HUMH 38 PeCyPCHI cpebl Hen30e:KHO IPHBO-
IuT K Oopsbe 3a cyimecTBoBaHHe.

Bopnba za cymecreoBanue u ee opmel. EcrecTBeHHEbIH
0oTOOp OCYIIecTBIAETCA B IPUPOe Yepe3 60pbiy 3a cywecm-
sosanue. Illox Hell moxpasyMeBaeTcsa pasHoobpasHasa med-
TeJIbHOCTE OPraHM3MOB B OKPYIKAOIIEH cpe/ie, HAllpaBJIeH-
Hasdg Ha NOoJJepyKaHue KU3HU ¥ pasMHoKeHHe. OCHOBHasA
npuduHa 00pbOEI 3a CYIIIeCTBOBAHHE — 3TO HEJAOCTATOUHAS
IPHUCIIOCOBIEHHOCTE OT/AEJNBHBIX 0c00eil MOmyIANNHE K Hc-
N0JIb30BAHHUIO PECYDPCOB CpeJibl, HAIPUMED, THIIH, BOILI
U cBeTa.

Pasmmuaror rpu (hopme1 60pLOEI 32 CYII[ECTBOBAHUE: MEXK-
BHIOBYI0, BHYTPUBHIOBYIO B O0PEOY ¢ HEDJIArOIPUATHLIMA
YCJIOBHAMHU OKPYIKAIOIIel CPebl.

Mexnceudosyio 60pe0y 3a cyIIIeCTBOBaAHHE MOYKHO HAOJI0-
JlaTh BO B3AaUMOOTHOMIIEHUAX MeXAY XUITHUKAMU U UX JKepT-
BaMH, [IapasuTaMu u xo3sesamu (puc. 154).



§ 34. Ecmecmaennstii ombop — zaasnwlil paxmop séonoyuu eudos é npupode

Puc. 154, Me:xsuaosan 6opeba 3a cymecrsosaane: 1 — JbBbI H 3e6pa; 2 — rpub-TpyTOBHK M OCHHA;
33— HACeKOMOSIMHOE pacTeéHHe POCSTHKA H MyXa

Buympueudosaa 6opnba 3a cymecTBOBaAHHE IPOXOLUT
Me Iy 0COOsIMH OJHOI'O BUJA 38 OJUHAKOBEIE PECYDCHL cpe-
nul. Hanpumep, cpeiu 0JHOBO3PACTHBIX €JIeH B JIecy HAOJII0-
JlaeTcd KOHKYPEHIUA 32 COJHEYHBIH CBET M MHHEPAJb-
HbIEe PEeCypChI IIOYBEI, YTO BeJeT K WX CaMOM3PeXHBAHHUIO

6 =167
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YucaenHocTs HA 1 ra

1000 -

500 A

300 1 10-30 ner

200 A
100

100 met

40-60 ser

BO3pacT

Puc. 155. IIpumep BHYTPMBHIOBOH 00pLObI 3a CyIeCTBOBAHHE: CAMOH3PEKUBAHNE OJHOBO3PACTHEIX

ejeil B Jecy

Puc. 156. Bopsba pacre-
HHii ¢ He01IaroNpUATHBIMH
YCHOBUSAMH OKpPYKaromei
cpensl

B monyasanuu (puc. 155). KoEKypeHIHA 3a cCaMKy MeXIy
caMIIaMH OJHOI'0 B4 MCKJIHYAET IPOUTPABIIUX ocobeil u3
PaA3MHOMEHHS.

Bopvba ¢ Hebrazonpuamublmu YCL08UAMU OKPYHCAIOULETL
cpedbl IPOABJIAETCSA B PA3JIMYHBIX OTPHIIATEIbHBIX BO3EH-
CTBHAX HEXKHBOY IPHUPOJLI Ha OpraHuaMel. Tak, Ha mpouspa-
CTaOIIMe B NMYCTLIHAX PACTEHUA BIMAIOT HEeJOCTATOK BJA-
I'l, IUTaTeILHBIX BEIeCTB B II0YBe, BEICOKAA TeMIlepaTypa
¥ cHJIBHBIHN Berep (puc. 156).

Pazauunsie popmMel 00pLE0EI 34 CYIIeCTBOBAHNE HEOAUHA-
KORBBI 110 CBOE# HHTeHCHBHOCTH. Hanbosiee HaIpsiykeHHAA —
BHYTpHUBHI0Basd 60opbba, mIpu KOTOPOH 0cO0M KUBYT B OTHUX
¥ TeX e YCIOBHAX ¥ 06JIaaroT CXOAHBIMY NOTPeOHOCTAMM
B pecypcax cpejbl.

@opmMel 00pBOBI 3a CyIIeCcTBOBAHKE BBIAENAIOT YCIJIOBHO,
MOCKOJBKY B IIPHPOJE OHH JEHCTBYIOT HE M30JUPOBAHHO,
a coBMecTHO. KpoMe Toro, CyIecTBYIOT HeHTpaabHEIe U B3a-
HMOBBITOHbIE OTHOIIIEHHUA KaK BHYTPH OJHOTO BHJA, TAK
U MeK/y PA3HBEIMH BUIAMHA OPTaHU3MOB. OTH B3aMMOOTHO-
IIeHHsA CriIaXuBarT 60pbp0y 3a cymiecTBOBaHWE, NPHUAAIOT
elf MeHee OCTPHIN XapakTep.

Iy 9BOMIIOLMK 3HAUEHHE PAs3IMYHBIX (opM GOpLOLI 3a
cyllecTBOBaHUe HepaBHoIeHHO. MexxBugoBaa 6opsba 3a cy-



§ 34. Ecmecmsennsiii ombop — 2naenuill haxmop aeonioyuu 6udos e npupode

IIeCTBOBAHKE BEJIET K COBEPIIIeHCTBOBAHMIO OJJHUX BH/IOB 10
CPaBHEHHIO ¢ ApyrumMu. B pesyasrate Takoi 60psOHI 1O-
e uBIIHe BHALI COXPAHAITCA, a TPOUTPABIINE BBEIMUDA-
0oT. BuyrpueunoBas 6oppba 3a cyliecTBOBaHHEe BHEI3BIBAET
yBeIHM4eHHe pasHooOpasusa y ocobeil BHYTPUBHUIOBBIX IIPH-
3HAKOB, CHUKAaeT HAIIPAKEHHOCTh KOHKYPEHITUH 38 OJUHa-
KOBBIE PeCYpPCHI Cpe/bl.

» O0'beKThI AeiCTBHA ecTeCcTBeHHOr0 oT0opa. EcrecTBeH-
HBIH 0TOOD JeHCTBYET Ha OTHeIbHEIE 0COOH MK IesIble TPYII-
el ocobeit monyaanuu. OTopy moaIekaT Bce JKHU3HEHHO
BajKHbIe IPU3HAKY U CBOMCTBA OPraHU3MOB, 00eCIIeYHBAaIO-
II¥e MX PasMHOMKEeHHUe U ocTaBjeHue moroMmcrsa. [lox neit-
cTBHe 0T60pa MOT'YT ONAAATE AasKe IPU3HAKH, BPeHBIE I
OTAEeNBHOM 0c00M, HO MOJIE3HBIE B EeJ0M JJIA MOMYJIAIIAH.
Hanpumep, y»KaJuBIIasg Bpara MeJIOHOCHASA IUeJa rnoruba-
eT, HO TAK KaK OHA 3all[UIIAeT BCIO MUYeJHHYIO CeMbI0, TO cito- Puc. 157. MexonocHan
coOHOCTh K CAMOINOXepPTBOBAHUIO cOXpaHsAeTcA ecrecT- o0
BEHHBIM 0TOOPOM KaK IT0JIe3HEIN IPU3HAK 1A BEIXKHBAHUSA
naHHOrO Buja (puc. 157). <«

A
7 .
tf 4/' Ecmecmeennotii ombop, zenemuyeckoe pa3noobpasue u u3bbtmouHas 4uc-
2 aeHHocmb ocobeil, Gopvba 3a cyujecmseosanue: mexsudosasn, HYympusudo-
8as, ¢ He0LazZONPUAMHbLMU YCLOBUAMU OKPYHcalou,ell cpedbt.

1. Jaiime onpedenenue ecmecmaernnozo ombopa. Hazosume npuuunbst
ecmecmeer0z0 omoopa, deilcmeyiouiezo 8 npupode. 2. B wem cyujnocms 60pb-
ObL 3a cywecmeosanue? 3. Kaxue pazauiaom @opmbt 60pb0blL 34 CYULECTNEO-
sanue? 4. Ymo asnsemcs obsexmamu delicmaus ecmecmeenHozo omobopa?
5. ITouemy ecmecmseHHoMY 0mOOpY wH020a no08epzames npusHaKu, ped-
Hble daa omdenbHoll ocobu?

ﬁ Oxapaxmepu3syiime pasnuynusle popmbl Gopulsl 3a cyujecmeosarue. Ile-
peuepmume 6 mempadv u 3anoaHume mabiuyy.

BOPbBA 3A CYLWECTBOBAHHUE

®opmbl 6opubbi 3a | Kparkas xapakrepu- | Pesynbrar 60pbbbi 3a Mpumepsi
CylecTBoBaHHe cTHKa thopm 6opb6bl CylecTBOBaHHe

——169
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§ 35.

IMPUCITIOCOBJIEHHUSA OPTAHU3MOB K YCJIOBUSAM OBUTAHHU S
KAK PE3YJIBTAT 9BOJIIOITUHA

Puc. 158. IToxposureaber-
BeHHAas OKPacKa y JKHBOT-
HBIX: 1 — CIJIOImMHAA OK-

paCKa 3HMHEro OnepeHus
¥y TYHAPOBOH KyPONaTKH;
2 — pacuJeHAKIAA OK-
packa y oJieHei-aKCHCOB

Pacemompume pucynru 158—163. B uem 3axawuawomes
npucnocobieHus Yy u300pareHHblX HA PUCYHKAX Op2a-
HU3MO08 K ycaosuam obumanua? ITodymaiime, coxpanam-
CA AU MU NPUCTIOCOOIEHUA Y OPZAHUIMOE, €CAU YCIOBUSA
ux 00umanHus U3MeHAMCA.

Bce opraruaMe! 001a4a10T pa3HO00Pa3HBIMU IIPHCIIOCO6-
JIeHH A K YCIOBUAM 00MTAHUA. JTH IPHUCIIOCOOIeHM S PA3BH-
BalOTCHA B Ipollecce 9BOJIOIHH B ABa srana. Brauajie y op-
rasu3MOB BCJIeICTBHE MYTAIlMOHHONH M KOMOMHATHBHOM
M3MeHUYHBOCTEH ITOABIAIOTCA HOBBIE IPU3HAKH. 3aTeM 3TH
IIPU3HAKHU HCIBITEIBAIOTCS €CTeCTBEHHBIM 0TOOPOM HA HX CO-
OTBETCTBHE YCJIOBHUAM CpPEJBI.

ITpumepsi npucnocodiennii opranusmos. [Ipumepsl npu-
cnocobeHnH OPraHU3MOB K YCJIOBHAM OOMTAHUSA CTOJIB MHO-
TOYMCJIEHHBI, YTO OIIMCATH UX BCE IPAKTHYECKH HEBO3MOMK-
Ho. IIpuBegeM IHUIIE HEKOTOPBIE IPUMEPEI.

K mopgonozuveckum npucnocobieHusm OTHOCAT,
BCTpeYawIinueca ¥ pasHblX OPraHU3MOB, Pa3JIHYHBIE THUIIBI
IIOKPOBHTEILCTBEHHOMH, IPeocTeperaomeil OKpacku, Mac-
KHPOBKH U CPeACTB NAaCCHBHOM 3al]UTEI.

IMokposumenbcmaeennas OKpacka pa3BusaeTcs y ocobeit,
JKUBYIIHX OTKPBITO, UTO JejaeT UX MeHee 3aMeTHBLIMH Ha
okpy:xaromeM dore. Takasa okpacka ObIBaeT CILIONTHOM (Oe-
JIBIH IIBET ONIePeHHA ¥ TYHAPOBOH KYPOIATKY 3UMOM), ecau
OKpyXawmuil (GoH OXHOPOAHBIH, THO0 pacuYIeHA0Iel
(cBeTsIbIE M TeMHBIE TOUKH HA IIIKYPEe OJIEHEM-aKCHUCOB), ecJIy
Ha OKpy:xawueM (poHe yepeAVIOTCS NATHA CBETA U TeHH
(puc. 158). 9ddherT NOKPOBUTEILCTBEHHOM OKPACKH YCHIIH-
BaeTCA COOTBETCTBYIOUIMM IIOBEAeHUEM KHBOTHOTO. B Mo-
MEHT OIACHOCTH OHH 3aTAMBAIOTCH, UTO AeJIaeT UX ele Me-
Hee 3aMeTHBIMH Ha OKpYy:KalolleM (QoHe.

ITpedocmepezawwas okpacka passuBaeTca y ocobeii,
UMeIUX XUMHUYeCKHe CPeICTBA 31U TEI OT Bparos. K Hum
OTHOCHAT, HAIIPUMEP KATANIHX WU AJ0BUTEIX HACEKOMBIX,
HecbeJo0HBIe MM 00KUTaKINMe pacTeHusA. B mpomecce

10—



§ 35. IIpucnocobnenun 0p2anu3mos k yciosuam o6UManHuA KAk peayivmam 360A10YUL —

9BOJIIOIWH YV HUX BhIpaboTanuch He TOJBKO SAJN0BUTHIE XU-
MHUUEeCKHe BellleCcTBA, HO U ApKas, o0BIYHO KpacHOoUYepHad
WJIH JKeJiTodepHas okpacku (puc. 159). Hexoropele :KUBOT-
HBIE C MIPENOCTEPEraloIne OKPaCKOH B MOMEHT ONaCHOCTH
JEeMOHCTPHPYIOT XUIIHUKY SPKHe IATHA, IPUHAMAIT yI-
POKAIONIYIO 03y, YeM IIPHBOIAT Bpara B 3aMelIaTe/IbCTBO.

Mackupogka — 3amuTa, KOTOPOH CIAYKHUT HE TOJIBKO
OKpackKa, Ho u (hopma TeJia. PazmmyaioT qBa TUa MacKUpoB-
Ku. IlepBrIi 3aKAHUYAETCA B TOM, YTO MACKHDYIOIIUNACH
OPraHU3M II0 CBOEMY BHEITHeMY BUAY HAIIOMHHAeT KaKoi-
aubo mpegMeT — JIMCT, CYYOK, KaMeHb U T. 1. Takoil Tun
MACKHPOBKH IIHPOKO BCTPeUYaeTCA ¥ HACEKOMBIX: ITATI0UHH-
KOB, KJIOIIOB ¥ ryceHur 6abouex nsagenull (puc. 160). Bro-
PBIA THII MACKHPOBKH OCHOBaH HAa IOJPaKaTeJbHOM CXOJ-
CTBe HEe3alUIIeHHBIX OPraHu3MOB C 3alUINeHHbIMHI. Tax,
besobumHbIe 6a00UKHU-CTEKIAHHUIIBI OKPACKOI OpIONIKa Ha-
IMIOMHHAIOT JKAJANINX HACEKOMBIX — OC, II09TOMY HaceKo-
MOSHBIE TITHIEI X He TporarT (puc. 161).

Cpedcmea naccu6mnoil 3au,umbl. YBeJIUIUBAIOT BEPOAT-
HOCTDb COXPAHEeHUsl OprasuamMa B Dopkle 3a cymiecTBOBaHUE.
Hanpumep, maHIUPYU Yepenax, PAKOBUHEI MOJITIOCKOB, W~
JIBI e3ell 3aIMIaloT UX OT HanaaeHus sparos. [lumne: Ha cTeb-
JIAX PO3LI M KOJIOYKH ¥ KAKTYCOB IIPEIIATCTBYIOT II0eTaHUIO
9THX PACTeHHH TPABOAIHEIMH MJIEKONUTAOIIAMH (puc. 162).

Dusuonozuieckue npucnocodienus obecnedynBamT yc-
TOMUYMBOCTh OPraHMB3MOB K M3MEHEHHI0 TeMIIepaTypEhI,
BJIAYKHOCTH, OCBEIIEHHOCTH U JPYTUX YCI0BUN HEXUBOU
NPHPOLIEL.

Tax, Ipy¥ TOHMKEHHH TeMIIEPATYPhI OKPYKAaOIIero Bo3-
IyXaV 3¢ MHOBOJHBIX U IPECMBIKAIOIIHXCSA B OPraHu3Me 110~
HUKaeTcs YPOBeHb 0OMeHa BEeIIecTB M HACTYIIaeT 3SUMHHH
COH. ¥ OTHI U MJEKOIHUTAIOIIUX, HA000pOT, IIPH IOHHUXKe-
HUM TEeMIIEPATYPHI OKPYIKAIOIIero Bo3AyXxa 00MeH BeIIlecTB
B OPTaHU3Me YCHIMBAETCS, YTO YBEJIHYUBAET TeIlJIOIPOAYK-
11I0. PazBuBaroinicsa Ipy 3TOM I'VCTOMN IIepheBOM, IIIepPCT-
HBII IOKPOB W NOAKOMKHBIH CJI0H KHUpa IPeATCTBYeT IoTe-
pe opragmamoM Teria (puc. 163).

» [Togedenyeckue npucnocobieiis BCTPeUYarTCa TOAbKO
V KMBOTHBIX C BBICOKOPA3BUTOU HepBHOI cuctemoil. OHK
npeacTaBaAT coboil pasaudHbie (GOPMBI TOBEIEHHAA, HA-
IpaBJIeHHBIE HA BRDKHBAHHWE KaK OTHAEJbHBIX 0ocobell, Tak
1 BHJA B I[EJIOM.

Puc. 159. IIpenocreperaro-
mas OKPaCKa y JAryIIek-
JIPEBOJIA30B

Puc. 160. MackupoBKa
¥ KJIOMOB-JIHCTOTEI0K

Puc. 161. Mackuposka y 6a-
DOYKM-CTeKJIAHHHIIBI

Puc. 162. Cpexcrsa mac-
CHBHOM 3alIHTBI ¥ KAKTY-
ca-OnyHIHH
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Puc. 163. 3umuunii mex
fenxu ornmuaercs Goxee
ryCThIM MOTIIEPCTKOM

Bce nopesienyecKue mpucnocotIeHIA MOMKHO PA3IeIUTh
Ha BPOxJeHHbIe U npuobpereHHble. K eposxcdernnbim oTHO-
CAT, HaupuMep OpavuHOe MOBeeHHE, BAITATY U BHIKAPMIIH-
BaHKMe NOTOMCTBA, U30eraHue XUIHUKOR, MUrpanuu. Tak,
JIEBUIIA IIPH BBIJIIM3BIBAHUH CBOUX JeTeHBIIIeH 3all0MHHAET
WX 3amax. JTOT ke IPOoIlece MPody:KAaeT y Hee MOTPEOHOCTE
3alUIIATE JBBAT OT Bparos (puc. 164, 1).

Ba:xHy1I0 ponb B KU3HU KUBOTHEIX HTI'DAIOT U Npuodpe-
meHHble TIOBeJeHYecKue npucnocobierus. Hanpuwmep,
CaMBIH CeBePHEBIHM BUJ 00e3bAH — MaKaK AMOHCKNIT, BCTpe-
JaIuica Ha ceBepe AMoHNH, Iepelnes K CHeXKHO-BOIHO-
My obpasy kusHH (puc.164, 2). 3uMoi npu HacTyILJIEHUN
CHJIBHBIX MODO30B 9TH 00e3bAHBI CIIYCKAIOTCHA € I'Op K ro-
pPAYAM HCTOYHHUKAaM, IJie TPeloTCcA B TeILIoi Boxe. [Ipyroi
HaTJIAAHBIN IpuMep. B KpynHBIX roposax cpejHeil moJjocsl
Poccun namenunocsk mopeseHue nepesieTHLIX NTHIL. Tak,
HEKOTOPBIE BOJOIIABAIOITHAE IITUIILI IIEPECTAJH VIeTATh Ha
3MMOBKY B Terisie Kpas. Ouu cobupaiorcea B 60IbIITHE CTAl
Ha He3aMep3alIIlUX BOJ0eMax, Ijie BCcerjga ecTbk Heo0xXo -
mad numa (puc. 164, 3). «

OTtHOCHTEJBHASA 1eNeco00Pa3HOCTh MPUCIIOCODIeHUI.
Bce npucnocobieEna y opraHU3MOB BbIpabaTHEIBAIOTCH
B KOHKPETHBIX YCJI0BUAX UX cpeabl oburanusa. Eciu yeio-
BHA CpPeIbl MEHAITCH, IIPUCIOCODJIeHNA MOTYT YTPATHTE
CBOE [TOJIOMKUTENbHOE 3HaUeHHe, MHBIMHU CJIOBaMH, OHU 006-
JIanaloT OMHOCUMENbHOU Ueaeco00pa3HOCbIo.

CymecTByeT MHOKECTBO J0KAa3aTeJIbCTB OTHOCHTEIbHOMN
esiecoo0pasHOCTH MPUCIOCOOJIEHHI: 3aIUTa OPranu3Ma
OT OJHUX BParoB oKaanwiBaeTcA Hea(heKTHUBHOH OT Apy-
rMX; DOBeJeHNEe OPraHMu3Ma MOMKEeT CTAaTh DeccMBICJIeH-
HBIM; ITOJIE3HBIH B OTHHX YCIOBUAX OPraH OKaskIBaercs oec-
IIoJIe3HBIM B aApyrux. Haopumep, KamblieBka, 6arogapsa
POIUTENLCKOMY MHCTHHKTY, BEIKADMJIMBAET KYKVIIIOHKA,
BBUIYIIMBIIIEr0CA U3 AHIIA, TOIOPOIIEHHOTO B THE3I0 KYKYIII-
Koii (puc. 165).

Hrak, OCHOBHBIM Pe3yIbLTATOM JeHCTBUA ABUMKYIIUX CHJI
9BOJIIOIIHH SABJISETCH IIOABJIEHHAE Y OPIAHM3MOB HOBBIX M CO-
BEpPLIEHCTBOBaAHUE UMeHIIUXcA npucmocodbaenunii. Ilo-
CKOJIbKY YCJIOBHUSA CYILI[eCTBOBAHUSA OPraHM3MOB U3MEHAIOT-
cd, abcoMTHBIX IpUCHOcOoDIeHH B IpUpoae He ObiBaer,
M IIPOLIECC UX MOABJIEHNUA OecKOHeUYeH, ¥ 0co0el, OTHOCAIIMXCS
K OHOMY BHAY, Da3JHYNA B UMEION[HXCA TMpHuciocobie-



Puc. 164, IToBenenueckne NMpUCNOCOOaeHua OPraiu3amMoB: 1 — JIbpBHIA, BHIIH3GIBAIOIIAA JLBAT;
2 — MaKaKH ANOHCKHE, peloliecs B ropAYeM HCTOYHHKE; 3 — BOJOILIABAKIIHE NTHIbL, 3HMYIONIHE
HA He3aMep3aloleM BoJ0eMe B ropoae
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Puc. 165. OTHOCHTEIBHAA Heeco00Pa3HOCTh MPHCIOCO0IeHNI 0PraHH3MOB — KaMBbIlIeBKa, BRIKapM-
JHBAIOMAN KYKYHIOHKA

HHUAX He3HAUUTENbHBI. 3aKpeIJIeHHe YKe 9TUX Pas3Iu4duil
B YCJIOBUAX U30JANNH, IPUBOAAT K IOABJIEHWIO HOBLIX BH-
OB, T. €. K BEA000pasoBaHMIO.

ITpucnocobaerus opzanuimog: moppoaozuveciue (OKPOBUMELbCNECHHAA
u npedocmepezauiaa OKPACKU, MACKUPOBKQ, cpedcmea NaccusHoll 3aulu-
melL ); puauonozuieckue, » nogedeHuecKue 4; OMHOCUMENbHAS YeNeco00-
PasHocms npucnocobienui.

1. Kax eo3nukatom npucnocobienus y ocobeil k cpede obumanus? 2. B uem

I npoA8IAeMCA OMHOCUMENbHAA Ueneco00pa3Hocmy npucnocobienui?
Omeem npouanwcmpupyiime npumepamu. 3. Mozym au Yy 0pzanHu3mosé 8 xo-
de dnumenbHOlL 980I0UUL B03HUKHYMb A0CONIOMHBLE, M. €. COBEPULEHHDbLE,
npucnocobaernus? Omeem apzymenmupyiime.

g ITpugedume npumepvl pa3iuiHblX MOPHON0ZULECKUX, PUUOI0ZULECKUX U
: nogedeHyecKux npucnocobieHull pacmerull U #HUBOMHbBLX K YCJL0BUAM 00U-
manus. Ilepevepmume 8 mempadsv u 3anoiHume mabiuyy.

NPUCNOCOBNEHWA OPTAHU3MOB K YC/TOBUAM OBMTAHUA

OpraHusm Mpucnocobnenne 3HaueHHe npucnocobneHus
W ero xapaktep




§ 36. O6pasosanue HOGbLX 6LD0E OP2ZAHUIMOE KAK PEIYNbMAM I60IOYUL

§ 36.
OBPA30BAHHME HOBBIX BH/I0B OPTAHU3MOB
KAK PE3YJIBTAT 9BOJIIOIITUH

BenomHume, nodemy nonynayuo Op2aiiu3M08 ciumaom
0cHO8HOIL eduHuyell ssontoyun. Oxapaxmepusdyiime u3o-
AAYUW KaK dNemeHmaphbulil paxmop ssonwyuu. Karxue
(hOpMbL USORAYUU CYUECBYIOMm MexHdY NONYaayuimu
op2aHu3mo8 8 npupode?

I'nasHOE yeoBre 00pa30BaHKMA HOBBIX BH/IOB OPraHM3MOB —
uzonanud. B pesysibraTe ee mpexpalnaeTcsa oOMeH IeHaMU
MeXIy 0cODAMU H30JIMPOBAHHOM 1 OCTAIBHBIMH ITOITYJIALAA-
MH. DTO IPUBOJUAT K IIOCTEIIEHHOMY U3MEHEeHHNIO IIPU3HAKOB
y ocobell H30IMPOBAHHOM ITONYJIAIAH, 9TO BeJleT K IIpeBpaire-
HUIO ee B OJIMH MU HeCKOJIBLKO HOBBIX BUZIOB (puc. 166).

CireoBaTeIbHO, 00pa308aHUE HOBbLX 8UA0S OPZAHUIMOS,
WY 8udoobpaioganiie — 3TO IPOIece MPeBPallle N OTAeb"

-
ot
S :2- % Honyaauuu ABYX HOBBIX
*a :.'.. o e BHJIOB

JIOTHYECKHEe NOABMABI HC-
» XOJJHOTO BHJA

Q% ‘&:.'.-% T'eorpaduueckue HIH 9O~
a L a

Bpemsa

)
o 80
‘ e, o
e " NMyJAAHH HCXOAHOIO
o AILH BHIA
050

Puc. 166. Cxema BM1000pa30BaHUs: OTHAENbHbIC BETOUYKH — TOMYIAIHHA

=115
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BUIOOBPABOBAHHWE

= reorpatudeckoe

—» 5KOJOTHYeCcKoe

HBIX FeHeTHYeCKH M30JUPOBAHHBIX IONYIAIUNA HCXOIHO-
ro BH/la B HOBBIE BUALI. B 3aBHCHMOCTH OT XapakTepa 6apb-
€poOB, NPeNATCTBYIINUX CKpPemHuBaHUIO ocobeii, pas-
JIAUAIOT IBa criocoba Bumoobpaszopanus — reorpadguueckoe
H 9KOJIOTHIECKOE.

I'eorpatnyeckoe Bunoodpaszosanmne. CBs3aHO ¢ U3MeHe-
HUEeM apeaJia MCXOJHOI0 IpeAKoBoro Buga. B poau 6apsepos
IJIA CKPeIIMBAHUA 0co0ell BBICTYIAIOT PAa3JIMYHBIE reorpa-
(hruecKue 00LEKTHI: IPOCTPAHCTEA CYIIIH MJIH MODS, TOPHEIE
XpelThl, MyCTHIHM U T. 1. ['eorpadudeckoe BUI000paszoBanue
OCYIIeCTBJIAEeTCA ABYMA MyTAMU: PAcCeIeHueM ocobel momy-
JIANMY HA HOBBIE TEPPUTOPHU WJIH PasielleHUEM IIPeKHEro
apeaJia 0OUTaHWA MOIYJIAIIAN HAa OTAEIbHbIE N30T DOBAHHEIE
yacTH. B pesysbTare aTor0 00pasywTed zeozpaguieckue nod-
810bL NCXOJHOT0 BUA, KOTOPhIE CTAHOBATCH POJOHAYAILHH-
KaMH CaMOCTOATEJbHBIX HOBBIX BHIOB OPraHU3MOB.

IIpumepom reorpadguueckoro BHAoo0pa3oBaHUe MyTEM
pacceyieEHA ocobell Ha HOBbIE TEPPUTOPUU OOUTAHUA CIIY-
YKUT IOABJIEHHME ABYX BHIOB YaeK: cepeOpPHCTOH U KIIYIITH
(puc. 167). IlpegkoBoii GopMOH 3THX ABYX BHA0B OBLJI OJIMH

RJAyIIa

Puc. 167. I'eorpacduueckoe BuaooOpa3oBaHHe IBYX BHIOB 4aek: cepeSfpHCToil M KiIymH

s F—e
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BH] 4a€K, KOTOPBIH CYIIeCTBOBAT HECKOJLKO COTEH ThICAY
JIeT Hazaj B paiioHe cOBpeMeHHOro BepHHroBa mpoJidBa
(o6o3HaueHO HA PUCYHKe KpecTuKoM). OT Hero myrem pac-
ceJleHHsI Ha BOCTOK M Ha 3amaj MPOW30ILI0 oOpasoBaHUe
HECKOJBKHX reorpa@uuecKux MOABHI0B Yaek (apessl moj-
BUIOB 0003HAUYEHBI HA PUCYHKE), 0T KOTOPLIX c)OPMHPOBa-
JINCEH IBA HOBEIX BHJA.

IIpuMepoM reorpaduueckoro Buj000pa3oBaHusA Iy TeM
pasjeleHns IPeKHero apeaja BHAa Ha HECKOJIBKO HU30JIH-
POBAHHBIX YACTEH CHYMKHT IOABJEHNE TPEX BHAOB JIAHIbI-
mieit (puc. 168). Mcxonublil IpeKOBBIN BHJL CYIIECTBOBA
HEeCKOJHLKO MMJIJIMOHOB JIeT HA3aJ B INHUPOJHCTBEHHBIX
necax EBpasuu. B ¢BsA3H C 0JleleHEHHEM eJIMHbII apeas aTo-
ro BHAA OKAa3aJCcs pa3sopBaHHBIM HA HECKOJBKO HacTew.
Jlas Bl cOXpaHUJICsA JUIIb Ha JIECHBIX TePPUTOPUAX, U3~
GesKaBIINX OJIeJeHeHUA: B IIeHTpe u Ha ore EBpomsr, B 3a-
KaBKasbe u Ha 1ore Jlansaero Bocrora. OT 9THX COXPaHHUB-
MIHXCA TOMYJAAIHI BIIOCTIeCTBUH 00pa30oBalIiCh TPU CAMO-
CTOATEeNBLHBIX BHJA JaHABIIIeH, pa3jUYaIIHXcsa Be-
JIAYHAHON JUCTHEB M OKPACKOH BEHUYHMKOB I[BETKOB.

—
[ ] — eBponeiickmii Bu; [] — A2ILHEBOCTOUHBIH BT — 3aKaBKa3CKHil BHX

Puc. 168. Teorpacduueckoe Bngoodpasosanue TpeX BHIOB JTaHAbINICH
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JKoaornYecKoe Bua000paszosanme. CBA3AHO ¢ H3MEHeHHEeM
yes10Buit 0GUTaHUA NCXOTHOTO IPEKOBOrO Braa. B pou 6aps-
€POB /IS CKPeIIUBaHKUsA 0co0el BLICTYIAOT PA3IMUAsA B YCIO-
BHAX 00MTaHUA N30JIMPOBAHHLIX IOy NAnuii. Besencteue sto-
ro 00pasyIoTed aKo.i0zuseckue nodéudsl, KOTOPble CTAHOBITCS
PofOHAYAIbHUKAMY HOBEIX BHIOB OPTAHH3MOB.

IIpumep sKOIOrHYECKOr0 BUAO0OOPA3OBAHUA — MOSBIIe-
HHe HeCKOJIBKMX BHJIOB B poAy JIIOTHK, MpOU3paCTarOIIAX
B MeCTax ¢ pasHOH BJIaKHOCTHIO (pHC. 169).

IKOJOrMYecKoe BHAOOOpa3oBaHue HAOIOAI0T U CPean
KUBOTHBEIX. Tak, y KyKyIIKN OOBIKHOBEHHON CYIIeCTBYeT
HECKOJbKO SK0JIOTHYECKHX II0JIBH/IOB, PAa3JIHUYAOITAXCH OK-
packoit ckopaymnsl auil (puc. 170). UssectHO, 4TO KYKYIIKa
OTKJaABIBaeT AHIAa B THE3Ja MeJIKHX BHJOB BOPOOBHHBIX
IITHUI, OCTABJAA CBOE IIOTOMCTBO HA BOCITUTAHNE IIPUEMHEBIM
pPOAUTENAM. ITO ABJIeHHE HA3BIBAIOT MHE3[0BLIM Iapasu-
TuaMoM. Ka el skomoruyeckuil moaBu KYKYIIKH OT-
JaeT IPeIoYTeHHe «CBOeMY» BU/(Y BOPOOLWHBIX ITTHIIL.
B cooTBeTCTBHM C 9THM [10-PA3HOMY OKPAIeHbl ¥ AHIa 3THX
MOABUI0B — B 3aBHCHMOCTH OT IITHI[ TOI'O BHA, Ha KOTO-

PBIX OHU II&Pa3UTHPYIOT.
Y &

JloTuk-
TIPBIIITHEI
Jiotuk (oBparu)
AJOBUTHIH JIIO;"K *:
(6epera Bojo- KamyOcKHH
€MOB) (neca)

JlroTHR TMrorhic
JKECTKOJIHCTHBII
——» 30JOTHCTHIH
BO ‘_
(BOZOEMEI) (yra)

Puc. 169. Oxonoruueckoe Bngoobpazosanune g poay Joruk
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P
AWUNA OTHIL-
X037€B
Oscanka
e B, %
AIa o,
KYKVIIKH Y ,3
DI

-

Puec. 170. Oxpacka CROPIYNEI STMIL Y 9KOJOTHYECKHX MOJABH/IOB KYKYIURH
00LIKHOBEHHOM

Taxum o6paszom, 00pazoBaHHe HOBBIX BUI0OB OPraHu3MOB
HIET II0 CXeMe:

NONyJAAIMH MCXO0JAHOT'O BHIA OpraHu3Ma =2¥
reorpaquecrcne, WM 9KOJIOTHYEeCKHe ITOJIBAUABL —
HOBEIE BHJIBI OPTAHU3MOB

C obfpazoBaHueM HOBBIX BHAOB 9BOJIIOLNA He IPeKpaia-
erca. OHa BeleT K BOBSHHKHOBEHHIO HOBbIX M HOBBIX BHJIOB
pacTeHMii, JKUBOTHEIX U APYTHX OPTaHU3MOB, 00pasyomux
HaJBUIOBbIE CHCTEMaTUYECKNe TPYIIBI — POJAbI, CEMEHCT-
Ba, MOPAJKH, OTPA/BL, KJIACCHI, OT/JeJIbl, THIIBL.

CopoxonyT Kameimeska

Kykymka 00bIKHOBEHHAN,
BhIOpaACHIBAIOIAA AHIO H3
rHezjia KaMBIIIeBKH

Jozudeckue nodeudst.

Budoobpasosanue: zeozpapuieckoe, IK0JI02ULECKOe; 2e02paPuUiecKue U IK0-

npedro60zo euda o0pasyomca Ho6ble 8UObL OPZAHUIM

1. Ymo makoe sudoobpazosanue? 2. Karxoi ¢paxmop cayxcum 2iasHbim 014
00pasosanus HoavLx 8udos opzanusmos? 3. Ilo kaxkol cxeme om ucxodHozo

08¢

B BN

ITepewepmume 6 mempads u 3an0JHUMe Madauyy.

Oxaparxmepusyiime zeozpapuieckoe u IK0L0zULECKOe 8UI000PA30BAHUA.

BUAOOBPA30BAHUE
Cnocob Bapbepbl Ans CKpeWHBaHHA Mpumepsl
BupooOpa3oBaHHA ocobei nonynauuia BuaoobpazoBaHun
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§ 37.

CEJEKIIUA KAK HBMEHEHUE YEJIOBEKOM KYJbTYPHBIX
®O0PM OPTAHU3MOB

Puc. 171. Huxonait Hea-
mosuy Basunos (1887 —
1943)

Benomnume us yueGnuros « Pacmenus. Baxmepuu. I'pubs:
U MUWATHUKU» U «/HUuB0mHbLe» , ¢ KAKOLL Yeablo Yel08ek bl-
pawiusaem KybmypHblLe PACMEHUL U PA3600Um OOMAULHUX
HUBOMHBLX. T MO CAYHCUM OCHOBHOU DBUNCYULETL CULONL U Ma-
Mmepuarom Ona co30aHUA He06EKOM HOBbLX COPMOE KY.lb-
MYPHBLX pACMeHUil U nopod JOMALHUX HUEOMHbLXE

C naBHMX 1mOp 4YeNOBEK AJIS CBOHX HYKJ BeJl IIPOMBICE
Pa3IMYHEIX KUBOTHBIX M cobupaln pacreraus. C ysennye-
HHeM HapoJoHacelleHHsA 3eMJIM U DACIINPEHHEM ero ocel-
JIOCTH, IPHPOJA yiKe ObLIa He B COCTOAHUM YIOJETBOPHUTH
noTpe0HOCTH Joflel B MHINe, OJeXKae U APYruxX pecypcax.
Yenosex oxasajics nepes HeoOX0AMMOCTHIO IeIeHATIPABICH-
HOTO BbIpAIlMBaHUA PACTEHHH U Pa3BeIeHN s HeoDXOMMBIX
emy HUBOTHBEIX. [locTeneHHOe HaKOMIeHHe CBENeHUIH 00
9THX /IDEBHHUX 3aHATHAX YeJ0BEYECTBA IIPHBEIO K 0(hopM-
JIEHHIO celekyuu (OT J1aT. cesekylo — BeIOOp, 0T60p) — Hay-
KM 0 METO/IaX BhIBeIeHUs COPTOB PACTEHUM M TIOPOJ, 3KHBOT-
HBEIX C HYXHBIMH YEJIOBEKY IPU3HAKAMU.

IIponcxomxaenne KyabTypHbIX hopm opranusmos. Ilep-
BEIM 3TAIIOM CeJICKIIHH OBLIO OKYAbMYPUBAHUE TUKOPACTY-
MUX PacTeHUuH U 000MAWHUBAHIE THKUX KUBOTHBIX. DTO
Havyasoch 0kos0 30—20 Teic. JeT Ha3ax co caAy4daiiHoOro, 1o
BCell BUUMOCTH, BEIDAIIMBAHN A HAIIUMMU JATeKUMHE [IPe]-
KaM¥ JTUKUX PACTeHHH, IPOU3PACTABIIHNX 110 COCEJICTBY C MX
KUJIUIIAMH,

Ilomasnsroiiee GONBITHHCTEO BO3AEIBIBAEMBIX UEJIOBEKOM
pacTeHuH, IepBOHAYAIbHO ObLIO OKYIBTYPEHO B palloHax, OT-
JMYaBIIAXcA 6oraToi Giiopoii u pasBuTHIM 3eMutenenem. Oun
COBII&JJaJIH C OUaraMu ApeBHeH X muBnansanuii Kuras, Ua-
aun, Meconoramuu, Mpana, I'penun, Puma, Erunra u Ient-
panbHOIl AMepuku (puc. 172).

BoJib11oii BKJIaJ B M3yUeHHe IPOMCXOMKACHUA KYIBTYD-
HBIX paCTeHHH BHEC OTe€UeCTBeHHBIH yueHblit Huronait Mea-
HopHY Basunos (puc.171). B pesyibraTe opragEv3oBaHHBIX
3KCHeJUNHNH 110 BCeMy MUDY, BaBHIOBY € COTpYAHHKAME
yAaJI0Ch coOpaTh KOJIEKIIUIO CeMAH KYJILTYDHBIX DACTEHMIL.

180——
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Puc. 172. TlenTpsl NPOHCXOKICHHA HEKOTOPHIX KY/AbTYDHBIX PACTeHHI M JOMAIIHAX JKHBOTHEIX

——— 81
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Puc. 173. f610ua nomani-
HAA

IIpoananusupoBaB aTOT MaTepHAaJ, OH IPHUIE] K BhIBOAY,
4yTO paiioH HaubOJIBIIEr0 TeHeTUYECKOro, a CIeJ0BaTeIbHO
M COPTOBOT'O PasHO00pasus TOr0 WM MHOTO BUA KYJIBTYD-
HOT'O PACTEHUA ABJIAETCS er0 YEeHMPOM NPOUCXOHCOCHUS.

IleHTPHI TPOMCXOKACHUA NOMAIIHUX KUBOTHBIX, TaK
3Ke, KaK M eHTPhI IPOMCX 0K AeHIA KYJIBTYPHBIX PACTeHHH,
COBIIAZIAIOT C OYATAMU JPeBHEHINHX IIMBHIN3AINI. ITH 06-
JIaCTH B OCHOBHOM OIPeAeNiAOTCA apeajaMu OOMTaHUsA
AMKUX IPeJKOB JOMAaIIHUX KUBOTHEIX (puc. 172).

CopT u nopoja. Yuensie-ceJIeKIMOHepbl paboTaloT ¢ cop-
TAMM pacTeHHI H IOpoAaMH KHBOTHEIX. Copm — 9TO IrpyI-
[a cO3JaHHBIX B PE3YJILTATe CeMeKIUHN KYJIbTYPHBIX pacTe-
HUH 0JIHOTO BUIA, HATIPEMep, A010HA noMarnuss (puc. 173),
06Ia1a50IuX [epeJalIUMECS 10 HACIeCTBY X03ANCTBeH"
HO-IeHHBIMH DpHusHakamu. » CopTa KyJIbTYPHBIX PACTEHUN
MOAPABAE/IAI0T HA MECTHEIE U celeKIIHoOHHBIe. MecTHBIE COp-
Ta MOJYUYeHBl B pe3yabTaTe AJIHTeJIbLHOTO eCTECTBEHHOTO
¥ MCKYCCTBEHHOI'0 0TGOPOB B IIpOIlecce BHIPAIIMBAHUS TOM
uau uHON KyabTyphl. CeleKknuoHHEE copTa (puc. 174)
CO3aI0TCHA B HAYYHO-UCCJIELOBATENECKUX YUPEKIeHUAX
€ MCIIOJIb30BAHUEM METO/I0B NreHeTHKH H CeJIeKIIHH. <

ITopoda — arTo rpynna co3LaHHBIX B Pe3yIbTaTe Ceek-
MU CeJIbCKOXO03AMCTBeHHBIX KUBOTHEIX OJIHOrO BHIA, HAa-
npuMep, Kypulla, OBIa, CBUHbSA, 00J/1aJa01IUX Iepelaolu-
MUCH 10 HACAEACTBY X03AMCTBeHHO-IIeHHBIMHU IIPU3HAKAMH.

AnTOHOBKA 0OBIKHOBEHHARA Menba OceHHee moJ0caTOE
(mrpeidaunr)

@\

Puc. 174. Copra sidéioEn
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BynénroBCKas BraguMuperni
1 TAMKEJIOBO3

3

Puec. 175. Ilopoas: Jomanei

» Pasimgaior IpUMUTHBHEIE U 38 BOACKHE IOPOALI JOMAITHIX
JKUBOTHBIX. IIpUMHUTHBHEIE IOPOALI XOPOIIO IMIPUACIIOCOH-
JIeHBI K MECTHBIM YCJIOBHAM, BEIHOCJMBLI ¥ OTJIMYAIOTCH
HeBBICOKHMH, HO CTAOMIBbHBIMH KadyecTBAMU. 3aBOJCKUE
IOPOABI Pa3BOJATCA B CIEIUANIBHBIX IIJIEMEHHBIX X03AHACT-
Bax. OH obsagaioT 0c060 MEHHBIMHA Ka4eCcTBAMH, BEICOKOH
IPOAYKTUBHOCTBIO H MCIOJML3YIOTCA IJIA HOJYUeHUA DJIHT-
HBIX KHBOTHHIX (puc. 175). «

Wrak, copT 1 mopoza npeacTaBIdoT coboii HCKYCCTBeH-
HO CO3/IaHHBIE YeJIOBEKOM BHYTPUBHOBLIE IPYIIIMPOBKHA —
TIONY IANMH OPTaHU3MOB, 00JIa1al01IIe X03AHCTBeHHO-I[eH-
HBIMH HACJeJVeMBIMH IIPH3HAKAMH.

OcobennocTi KyIbTypHBIX (hopm opraauamos. Jlomarr-
HHe XXHBOTHBIE U KYJIbTYDHEBIE DACTEHHS PE3KO OTJINYAIOT-
Cs IO IeJIOMY PALY IPH3HAKOB OT CBOMX AHUKHX IPEIKOB.
IIpesxae Bcero, KyabTypHLIE GOPMBI OPraHN3MOB 06J1a1a10T
3HAYMTeJIbHO OOJBINUM pasHOOOpasHeM HACJeICTBEHHOI
M3MEHYWBOCTH, YeM X poJoHadalibHble BuAbl. Takoe pas-
HOOGpasue — pe3yJbTaT TBOPYECKOH POJIH HCKYCCTBEHHOTO
orbopa, IPOBOJMMOr0 HeJOBEKOM II0 COXPaHEeHHIO ocobei
C MHTePeCcyWIIUMH ero npusHakamu (puc. 177).

HacTo KyJabTypHBIE ()OPMEI OPraHu3MOB 001a1a10T IIPH-
3HAKaMH, HEHYKHBIMU U Ja’ke BPeIHBIMH IJA HUX, HO II0-
JIe3HBIMH JJ1g yeJoBeka. Hanpumep, meTyxXu JeK0OpaTHBHOI
nopoasl MokoraMckuit heHHKC, HMEIOT XBOCTOBBIE nepb4,
nmuaoH o 11 M. Takoit npusHak, 6e3ycJa0BHO, MemIas Obl
OTHIE JKUTh B €CTECTBEHHBIX YCJIOBHUAX, HO KaK HYXHBIH
(mexopaTHBHBIH) 4eTOBEKY OBLI 3aKPEILIeH HCKYCCTBEHHBIM
0TGOPOM IIPH BEIBEJIEHUHU ATOM mopoasl (puc. 176).

Ilpyroe oTnu4yne KYJAbTYDHBIX (hOPM OPraHU3MOB COCTO-
HT B TOM, UTO UX IIPOAYKTHBHOCTE, KAK IIPABIIIO, BEIIIIE, YEM

AxanTeKHHCKaA

OpanoBcrmi
phICAK

Puc. 176. Ileryx mopoas!
Hoxoramexmii pernkce



I'naea 5. MOMYJIALHOHHO-BHJOBOH YPOBEHD OPTAHH3AITHH JKH3HH

Puc. 177. HimocTpanmus TBOPIeCKOil POJIM HCKYCCTBEHHOT0 0TOOpA: Pa3IHYHbIe COPTA P03 OTIHYAIOT
OKpackoii, (OPMOIl H THCIOM JIeTIeCTKOB BEHYHKA; PeIOK KyILTYPHBIX P03 — IIHIOBHHK (B menTpe)
MMeeT PO30BYI0 OKPACKy BeHUHKA H IATH JIETIECTKOB

Puc. 178, Kyps siinenockoii moposs: Berii 1erropH (cieBa) H HX NPeIkH — faHKMBCKME KypBI (cipaBa)
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§ 37. Cenexyun xax udmMeHnenue He/LO6EKOM KYAbMYPHBLX GOPM OP2ZAHUIMOE

V POACTBEHHBIX UM AWKHX BUIOB OPraHU3MoB. Hampumep,
AANEHOCKOCTh Kyp mopoasl Bearrit serrops gocruraer 350
SAUIL B TOJI, 4 UX IIPeAKH — OAHKHUBCKHE KYPbI OTKIAILIBAIOT
Becero aumb 18—20 sun B rox (puc. 178). 3HauwuT, cenex-
NUA KYJIBTYPHBIX (POPM OPraHM3MOB Be[eT K CO3TaHUI0
TAKHX COPTOB PACTEHHMH M IIOPOJ *KHMBOTHEIX, KOTODPBIE 00-
JIaal0T HYKHBIMH UeJIOBEKY MPH3HAKAMH W HambOJIbIIei
MPOAYKTHBHOCTBIO.

%

Cenexyus, oKyabmypusarnue, 000MAUHUBAHUE, YEHMPbL NPOUCXOHOEHUL
KYJAbMYPHBLX pAcmenuil U QoMAWHUX HCUBOMHbLY, COPM, NOPoIa.

1. O6sacHume, umo makxoe cenexyud. 2. Kaxosvl npednocvliku oKYyabmypu-
8aHUA HeN08eKOM OUKOPACMYUWUX PACMEHLIL UL 000MAULHUBARUAL OUKUX HU-
eomubtx? 3. Paccraxcume o sxaade H.H. Bagunosa 6 uayieHue npoucxodic-
denus kyavmypHolx pacmenuil. 4. ITovemy yeHmpul. npouUcxox0eHus Kiib-
MYpHBLY QOPM OP2AHU3IMOE COENACAIOM C 04A2aAMU OPe6HeUUUX YUBUIU3A-
yuil venosevecmaa? 5. Ymo mawxoe copm u nopoda? 6. Yem xyiomypHsLe gpop-
Mbl OP2AHU3MO8 OMAULANMCA OM Ux OuKux npedkos?

a

Henoavsysa ywebruku no ucmopuu lIpeenezo mupa u 2eozpaduyiecrkyio wap-
my, 8blACHUME, ¢ 04a2aMU KAKUX JpesHelliux YyusuIu3ayul coanadaom
UeHmpblL NPOUCXOHOEHUSL BANHEUWUX KYAbMYPHbLX PACMeEeRUL U domauL-
Hux Jscusomuslx. [lepevepmume 6 mempads u 3anoanume mabiuyy.

KYNIbTYPHbIE ®OPMbl OPTAHU3MOB U UX MPOUCXOXAEHUE

KynbrypHble pacteHus LieHTpbl npoxcxoXxaeHus, Ouaru apeBHeHIHUX
M AOMAalLHHE YXHBOTHbIE LieNI OKY/IbTYPHBaHHA UMBHIH3ALMH K BpeMA
M OAOMALIHHWBAHKA MX CYL|eCTBOBaHUA

3a ce010 ucmopuio wenoeevecmaeo odomawnuno oxono 3000 sudos duropac-
Mywux pacmeruil, npeépamus ux 6 3eprosvie, 60006bLe, NA0J08bLE, MEXHU-
yeckue u dexopamushsle Kyavmypsl. IIpoyece npupyierHus imHu60mMHbLX He
ObLl MAKUM YCNEeULHbLM, Yea08eK 000MAWUHUL AUWb 0Koa0 60 sudos maeko-
numatowux, 12 sudos nmuy u mernee 10 8udos poll U HACCKOMbLX.
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T'nasa 5. MONYJIALHOHHO-BHOBOH YPOBEHb OPTAHH3ALHH JKH3HH

§ 38.

OCHOBHBIE METO/IbI CEJIEKITUY PACTEHHUU U JKUBOTHBIX

WCKYCCTBEHHBIN
OTBOP

| 5 MACCOBBIHA

L —» HHAUBHAYAJIBHBIH

Puc. 179. Ilex KJIeTOYHBIX
Kyp-HecylIeK Ha NTHIe-
(dadpuke

Bcenomuume, wmo maroe uckyccmeennsiic omoop, Oxa-
paixmepusyiime uzéecmrbie 6am 6Udbl HACLeOCTNEEHHOU
uzmenyugocmu opzanuimos. Iloschume, KaKoea poJb
HacaedcmeeHHOU U3MeHYUB0CMU 018 CeNeKYUU.

OCHOBHBEIE METOBI CeJIeKIIHA — HCKYCCTBEHHBINH 0TOOD,
ru0puausanus U noaydenue myraunuii, Teoperndeckoi
OCHOBOM JJIA CeJIEKIIHHU CAYHKUT IreHeTHKA.

Hexrycereennslit or6op. OcHOBEI yIeHHA 00 HCKYCCTBeH-
HOM oTOOpe OBLIO 3aii0skeHb! eme Y. [[apBHHOM, KOTODBII
HAa3EBIBAJI €ro OCHOBHOM ABMIKYIIEH CHJIOl BOSHUKHOBEHUA
COPTOB KYJIbTYDPHBIX PACTEHUI M IOPOX JOMAIIHUX HUBOT-
HEIX. B Hacrosiiee BpeMsA NON UCKYCCMBEHHbLM 0mOopom
IIOHUMAIOT BEIOOP UeJIOBEKOM HanboJiee IeHHBIX B X03AHCT-
BEHHOM OTHOIIIeHHH ocofeil pacTeHUH M MUBOTHBIX JaHHO-
r'o BHA, COPTA WJIH TTOPOALI AJIA IOJyUeHNA IIOTOMCTBA C XKe-
JIATEILHBIMH IPU3HAKAMH.

Paznanuaror ABe OCHOBHBIE (DOPMBI HCKYCCTBEHHOI'O 0TOO0-
pa — MAacCOBBIM M WHAWBHAYyaNbHEIN. Maccoswiii ombop oc-
HOBAH HA COXPAaHEHHH N0 (PEHOTHUITY IeJI0U IpyIIbl ocobeit
¢ HYKHBIMHY ITPUSHAKaMH1 1 BIOpaKOBKe BCeX OCTAJILHEIX, He
COOTBETCTBYIOIMX COPTOBBIM WJIM ITOPOAHBIM CTaHIAADTAM.
Hanpumep, za ntunedadbpuke cpeid Kyp-HecyIleK JIJd pas-
BeeHH A IIOTOMCTBA OTOIPAIOT 0cOBei ¢ AHIIeHOCKOCTIo 150—
200 su1 B rox 1 Maccoit okoso 1,5—1,8 kr. OcTanbHBIX KyD
BBIOpaKOBEIBAIOT. IloryuenHOe TakuM 00pa3oM Ha nTunedad-
PUKe TOr0JIoBhe Kyp obragaer KaanOpPOBaHHBIMH KadecTBa-
MU, uTO ofJieryaer UX IPOMBIIILIEHHOe padseenue (puc. 179).

Hudueudyanvhbiii om6op OCHOBAH Ha COXPaHEHHH OT-
IeJbHBIX 0co0eil OpraHM3MOB C YUeTOM HacjaeJCTBeHHOHU
CTOMKOCTH UX IPU3HAKOB. Taxoi oT60p BejgeTcA 110 TeHOTH-
ny ocobell ¢ OIEHKOI KayecTBa IMMOTOMCTBA PACTEHUS MM
SKMBOTHOTO B PALY moKoJeHMil. UHAMBHAYaTbHBINA 0TOOD
TPyZ0eMOoK, Ho bosee adpdexTHBeH, ueM maccorslit. OH cro-
coBCTBYET COBEPIIEHCTBOBAHUIO COPTOBBIX U IOPOJAHBIX
KavecTB, TaK KaK 3aKperuigeT GOJbIIHHCTBO HACIEICTBEH-
HBEIX TIPU3HAKOB ¥ OPTaHU3MOB.
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§ 38. Ocroenbie memodbl CeneKyUU PACMEHUE U HUBOMHBLY

» MuauBHAYANBHEIH 0TOOD IIMPOKO IPIMEHAT KaK B ce-
JIEKIIMH PACTeHU, TaK U B CEJIEKIIUH JKUBOTHRIX. B mocaen-
HeM cJIydae OueHb BajskHa OLleHKAa npousgodumeneil — Iie-
MEHHBIX JKHBOTHBIX, HCIIOJIB3YEeMBIX /I8 PA3MHOKEHHN A, 110
HUX BKCTEpPhEPY.

Jrcmepvep (OT JIaT. IJKCMePHYC — BHENTHUII) — BHeII-
HAA (hopMa TeJIOCI0KEeHU A }KUBOTHOTO, CBA3AHHA € ero 10-
pomHBIMHE ocobeHHOCcTsAMH. Ha ocHOBe BHeNIIHEero ocMoTpa
IPOM3BOJHUTENIEH, T. €. OIIEHKH UX dKCTephepa, JesaiT 3a-
KJIIOYEHHEe 0 UX MPOJYKTUBHOCTH, 30POBLE U IIPHUCIOCOG-
JIEHHOCTH K YCJIOBUAM cofep:Kanusa. HanpumMep, y KPYIIHOI'O
poraToro cKOTa MACHOIO HalpasJieHusA (popMa Tena npudIn-
JKaeTcd K Tapajleflenunely, TYJIOBHIE IINPOKOe, HA KO-
POTKHMX HOTaxX, XOPOILIO PasBHUTAa INMPOKad Iled U IoJoBa
(puc. 180, 1). ¥ MOZIOYHOTO CKOTA TYJIOBHIIE KOHYCco06pas-
HOe, ¢ 60JIee 3aMeTHOM 3aJHeH YaCThIO, I'OJI0BA U LIed YIJIn-
HeHHBIE (puc. 180, 2). Yuer aTuX ocobGeHHOCTEH, a TaKKe

Puc. 180. DxcTephep KPYIMHOTO POTATOTO CKOTA: 1 — MSCHOT0 HANpPaBJIeHMA; 2 — MOJOYHOIO Ha-
npaBiIeHHsA
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T'naéa 5. MONYJIALHOHHO-BHOBOH YPOBEHE OPTAHH3AL[HH ;KH3HH

Ilepcuackas

Cumamcras

AMHAHHOMEPCTHAA KOPOTKOIIepPCTHASA

Puc. 181. M'uGpuan3auusa IBYX MOPOJ JOMAITHHX KOIIEK

Puc. 182. Hran Bragumu-
posuy Muuypun (1855—
1935)

HEKOTOPBIX TEXHOJOTHUYECKHX KadecTB, HAaIpUMep (DOpPMEI
BBIMEHH HJIH CKOPOCTH MOJIOKOOTAA4H, IIO3BOJIAIOT CIEeJIaTh
HHIHUBUAAYAJIbHBIN 0TOOD IPOH3BOJUTENIEH B CEIeKITNY KPYII-
HOT'0 poraroro ckora 0ojiee a(heKTUBHBIM. <

Tu6punusanusa. Hapaay ¢ iCcKycCTBEHHBIM 0TOODPOM B ce-
JIEKIIMH UCIIOJIb3YeTcA 2ubpuduszayus (ot Tped. 2ubpuda —
IIOMeCh) — CKpPeIIMBaHIe PA3HOPOLHBIX B TeHETHYECKOM OT-
HOIIEeHUH ocodeil.

CymiHocTs rubpuagus3anuy COCTOUT B CAUAHUYM I'eHOTH-
OHUYECKHW PASHBIX IMOJOBBIX KJIETOK W PA3BHUTHH U3 3UTOTHI
OpraHW3Ma, COYeTAIOMIero HacjaeJCTReHHEIE IIPU3HAKH 000-
WX poaHTeseH, T. e. THOPHAN3AIlNs OCHOBaHA HA KOMOWHA-
THBHOI M3MeHUYMBOCTH. HanpumMep, mopojja JOMAaITHUX KO-
meK Komopmo#aT, uau 'umanaickas, O6blja BeIBEeleHA
B AHIVINY IYTEM CKPeIMBAHNA POJUTEILCKHX 0co0ell, Ipu-
HAAJeXKalluX K JBYM Y3Ke CYIIeCTBOBABIIMM DaHee IIOpOo-
mam — Ilepecmackoi anuaHOmepeTHON 1 CHAaMCKOM# KOpoT-
KomepcTHOH (puc. 181). [ToryueHHBIH MeXKIIOPOSHBIH I'1b-
PHI cTaja HecTH B cele reH AJMHHOMN IIEPCTH NEPCUACKOI
KOIIKH M 'eH TMMAJIafiCKOil OKPACKH CHaMCKOM IMOPOJbI.

B cenexnum pacTeHuil rubpuausanuio IPUMEHAOT dallle,
UeM B CeJIeKITHH KHUBOTHBIX. [lesio B ToM, UTO 00pasyroIuecs
MeJKBHIOBELIE M ME3KDOJ0BbIe THOPHBI, KaK IIPaBHIIO, OecILnoz-
HBI, TAK KaK Y HUX HAPYIIIEH Mei03 IIPY CO3PeBAHUH ITOJIOBBIX
KJIeToK. OIHAKO HEKOTODbIe THOPH/IHBIE DACTEHIA CIIOCOOHBI 13-
BaTh [IOTOMCTBO, PABMHOXKACH BereTaTuBHO, FICIo/1b3ysa MeToa



§ 38. Ocnoenbie Memodbl cenexyuu pacmenuil u HUEOMHBLY

Benndunép sxenToiit Hbnona kuraiickan

Puc. 183. I'uGpuansni copr admaonn Bensdaép — kuraiika, noayueHHEIH 0T CKPEIIHBAHAA COPTA

Beangaépa menroro ¢ abionei kuraickoi

rubpuaasanum, pycckuii cenermmonep MBan Braguvuposma
Muraypus (puc. 182) mosyumi rubpuasr a6;I0HM U APYTHX ILIO-
JIOBBIX KyJIbTYP (puc. 183).

Iloxygenue myranuii. MatepuanoM AJs celeKIIUU CIIY-
JHUT MyTallMOHHAA U KOMOMHATUBHASA M3MEHUHBOCTh Opra-
HM3MOB. C [IeJIbI0 TOBBIIIEHUA YACTOTHI MYTALIAI B HAYIHBIX
9KCIIEPHMEHTAX CeJIeKIIHOHEePEl IPUMeHAI0T 0co0bIe XMMHU-
YecKHe BellleCTBa HJIM PaJH0aKTHBHOE UaiydeHue., B 60oab-
LIIMHCTBE CAyYaeB IHOJNYUYeHHEIe MYTAIlUH OKAa3bIBAIOTCH
BpeIHBIMH IJis ocolei-MyTaHTOB. OfHAKO B HEKOTODPBIX
CJIy4aAx BOZHHKIIHE MyTaWH MOTYT IIPEACTABIATL WHTE-
pec I8 CeJIeKITMOHHOM paboThI.

HawuGonrsiiee 3HAUEHME /IS CEIEKIIHA UMET MYTAIINHA
KYJbTYDHBIX DacTeHHIl, CBABAHHLIE C YBeJHUYEeHUEM XPO-
MocoMHoOro Habopa. Hanpumep, mouTu Bee JeKOPATHBHEIE
LIBETOYHBIE PACTEHU IIPeACTABIEHEl COPTAMH, B AApax Kie-
TOK KOTOPBIX YHCJIO XPOMOCOM yBeaumueHo B 2 pasa. Takue
cOpTa OTJIMYAITCA OT COPTOB PACTEHHH C HOPMAJIBHBIM XPO-
MOCOMHBIM HabopoM 6oJiee MOITHBIMY IOOEraMu, KPYITHBIMHT
IBETKAMHU, MaXPOBOCTBIO H TOHKNUM apoMaToM (puc. 184).

=180
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Puc. 184. Copra kyastyp-
HBIX MHOHOB C YBeJIHYeH-
HBIM XPOMOCOMHEIM HaG0-
pom



Tnaea 5. HONYJIALHOHHO-BH JOBOH YPOBEHB OPITAHH3AIIHH JKH3HH

Wrax, coueTas pasjHdHbIe METOABI CeJIEKIINH, YieHbIe-
celleKIIHOHEePEI MOAYUYal0T HOBbIe KYJIbTYPHBIE (DOPMEI Op-
TAaHWU3MOB ¢ HeoOXOANMBIMHE YeJIOBEKY CBOMCTBAMU.

%

AN

Omoop uckyccmeentbLiL: MAccoBblil U uHOUBUIYANbHBLE, npoussodumen,
» srcmepovep 4, eubpudusayus.

1. Buem cyuynocms UcKycemeeHHozo ombopa Kaxk memoda cenexyuu? 2.9em
Mmaccosblit omobop omauwaemes om urdusudyarbrozo? Kaxas ¢opma uckyc-
cmaennozo omoopa 6osee apperxmusna das cerexyuu? Omeem obocHyiime.
3. Ymo maxoe zudbpudusayua? 4. C karoil yenbi0 8 ceneKyul nosblutanm
wacmomy mymayuil y opzanu3mos?

4

1. Cpasrume uckyccmeeHHbii, omoop ¢ ecmecmeennbim. Ilepevepmume
8 mempads u 3anoinume madiuyy.

MCKYCCTBEHHbIWA U ECTECTBEHHbIW OTBOPbI

HasBaHue Marepuan Kak npoucxogut Pezynbrar

otbopa ansa ot6opa ot6op orbopa

2. Paccmompume zepdapull 3epHo8uLx, 00008bLX, 080WHbLX, MEXHULECKUX,
deKopamuéHbLX U NA0O0B0-A200HbLX KYJAbMYPHLIX pACMerull, a makKice
MYLAHU NI0008 pasauinblx copmos sbaonu u zpywu. Onpedenrume no
KAKUM NPUSHAKAM LeS08€K OCYW,eCMELAL UCKYCCMEeHHbLIL 0moop npedKos
IMUX KYJAbMYPHBLLY PACMEHUIL 8 NPOYEcce CeNeKyUl.

Tubpudusayuino npumMeHsom unozda 0aa 60CCMAHOBAEHUA YUCIEHHOCMU
durux wusomuvix. Tax, k 1927 2. 80 6cem mupe yueaen moavko 00uH camey
KaeKa3ckozo 3ybpa, komopwlil Hua 6 3oonapke I'ambypza. Ezo ckpecmunu
¢ camroil 3yopa us Benogexccrol Iywu. 3amem nymem Cneyuaibro
pa3pabomantoil cucmemvl CKPEWUBAHUA YH4EHbLM ydanoco om 2ubpudos
2aMoil napbl NOAYLUMb YUCTMOKPOSHBLY KABKACKUX 3Y0pO86.



§ 39. Buonozuueckoe 3HAYEHUE IEONIOYUL U CELEKYUU OPZAHUIMOE

§ 39.
BHOJIOTHIECKOE 3HAYEHUE 9BOJIOIAA
¥ CEJIEKIITHH OPTAHU3MOB

Benomuume us yuebnuros « Pacmenus. Bakmepuu. I'pu-
Obl U AUWATHUKU» U «HuB0MHbLe» OCHOBHbLE IMATBL UC-
mopu4eckozo pa3éumus pacmumenbHozo U HUSOMHOzZO0
mupa Ha 3emae. B karxom Hanpasienuu npoucxoiuna
agonoyus pacmenull u neusomuuolx? ITodymaiime, karue
3adavu cmoam neped cesexyueil Ha COBPEMEHHOM 3Ma-
ne pazsumus wesogeieckozo oduiecmaa.

IBOJIOIUA HUKOTAA HE IpeKpamniaerca. EcTecTBeHHBIH
0TOOP coXpaHseT 0codel, 061aZaI0IHX MPUCIIOCODIeH I AMK
K YCJIOBHAM CDeJIbl, KOTOPbIE IOCTOSHHO HaMeHAKTCA. [lasxe
€CJIN IIPe/IIOIOMKUTh, YTO 3TH YCIOBUA KAKON-TO IIPOMexe-
TOK BPEMEHH OCTAHYTCH HeH3MEeHHBIMU, 3BOJOIUA OyaeT
IPOJIOJIKAThCHA, TAK KaK COXpaHdaeTcd HeoOXOOHUMOCTh CO-
BepIIEHCTBOBAHMA IPHUCIOCOOIEHIH OTHUX BUIOB 110 OTHO-
IIeHWI0 K Apyrum. K ToMmy ke caMa 3KHM3Hb BHOCHT M3MeHe-
HUA B cpely OOMTAHHA, U BHILI OPraHNU3MOB BbIHV K IeHEL
HeNIPePHIBHO 2BOJIIOIHMOHUPOBATE. ClleoBaATEIEHO, MOMKHO
TOBOPHUTE O HETIPEPHIBHOCTH 9BOJIIOIUK BU/0B B IIPUPOZE.

Ilocrenennoe yciroskHeHne opragnamMos. O0Iee OBbIIIe-
HHe YPOBHSA OPraHU3AIIMH JKHMBOTO B X0/ie dBOJIOIIUH 3a-
KJIFOYAeTCs B HAIIPABJICHUH DA3BUTHS OPraHNYeCKOro MUPa OT
IPOCTHIX (hopM K cI0sKHBEIM. Tak, 0T OJHOKJIETOYHBIX Opra-
HH3MOB B IIPOIIecCe SBOIIOIIUH IIPOU30IILIH MHOTOKJIETOYHbIE,
Y MHOIOKJIETOYHBIX OPraHW3MOB 00pPa30BaJINCh TKAHH, a U3
HUX C(HOpPMHUPOBANNCEL OPraHbI, 00BEJHHEHHEIE B CHCTEMBbI.
9BOJIIOIIUSA CHCTEM OPraHOB 3aTeM ILJIa B HAIPABJIEHUHU HX
JaJTbHEHIIero yeJa0KHeHHA W CIIeIIUATH3AIINH 10 BBITIOJIHAe-
MBIM DYHKIIHAM. 3HAUUT, B IEJIOM /I 9BOIIOMUH XapaKTep-
¥ . HO NOCMenenHoe YcaokdHeHue opzanu3mos (puc. 185).

Puc. 185, Dsomommonmoe ¥YBenuuenne BHI0BOrO Pa3HOOOpasus OPraHW3MOB M HX
yCIOKHEHHe pacTeHMil:  paccefieHHe. JBOJIOIIA HAIIPABJICHA HA DA3BUTHE Y OPTaHHU3-
;‘;J‘I’ﬂ‘;’oz'mfo;::z‘fon:ﬁg: MOB IIPHCIIOCOOIeHUH K YCIOBUAM CYIIIeCTBOBAHUA. DTH ye-
TouHBIe Bogopocam; 3,4 —  JIOBHA B IIPHPOJie HEOAMHAKOBEI, II03TOMY Pas3BHBAIOILMECH
CIIOPOBBIE PacTeHHs (MXH, Y OPraHM3MOB IIPUCIIOCOOUTEIbHBIE IPU3HAKY OKA3bIBAIOTCA
gf‘g“ﬂ":ﬁ;‘;gg‘g’:ﬁ:‘gf pasHBIMH. B peayibrare HX PACXOKAeHHMSA RO3HUKAET DOIb-
gus (romocemenssre, mo- 110€ Pa3HOoOpasue OTAENbHBIX BUJOB OPraHU3MOB, IIPHU-
KPBITOCeMeHHEIe) CIIOCOOJIEHHEBIX K PA3IHYHBIM YCJAOBUAM CyIecTBoBaHus, Ha-
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I'nasa 5. IONYJIALIHOHHO-BHJOBOH YPOBEHb OPTAHH3AIIHH JKH3HH

Puc. 186. Ilepsoe maexonuTalomee (B eHTPe) ¥ COBPpeMeHHbIe MIeKOMHTAIOIIME PA3HEIX JKOJIOTHIEC-
kux rpynm: 1 — Boanble (KMTo0OpasHeie); 2 — MOAYBOIHO-TIOIYHAZEMHEIE (macronorue); 3 — MOYBeH-
Hble (HACeKOMOs/IHbIe, TPEI3YHBI); 4 — HajeMHbIe, ePeABHTAIOIHECH IO TBepAOH NOBEePXHOCTH (KO-
IBITHBIE, XHIIHEIE); 5 — HA3eMHbIe, /KHBYIIME HA JepeBbax (npuMarhl); 6 — HasemHbIe, crnocodusle

K noxery (PyKOKpBLIELIE)

IIpUMep, MOSBJIEHUE B X0/l 9BOJIIOLMH OT IIPeCMBIKAIOIIUXCA
IIePBHIX MJIEKONUTAMIIAX, IPUBEJO B JalbHEHIIEM K yBe-
JWYeHUIO YKCJIA BALOB KMBOTHBIX 9TOr0 Kiacca. Miexo-
UTAIONAE OCBOMIH Pa3HOO0pasHbIe MecTooOuTaHuA 1 00pa-
30BaJIH HECKOJIBKO 9KOoJorHuecKux rpym (puc. 186). x mpexn-
CTABUTENU CTAMH Pa3jJU4yaThbCsa MexJay coboii mo dopme u
BeJIMYMHE TeJa, 10 CTPOEHHUI0 KOMKHEBIX IOKPOBOB, PACIIOJIO-
JKeHUI0 KOHeUHOCTeH, crocobaM nepeABHKeHNAA 1 APYTHMH
NPHUCTIOCODIEHHAMHA K YCIOBUAM CYIECTBOBAHUA.

TaxuMm 06pasoM, B X0Je 9BOJIOIHUNA NIPOHUCXOIUT Yae-
auverue 6udo6020 pa3noolpasusi 0pzaHU3M0OE PA3ITHIHBIX
cHCTEMATHUYECKHUX TPYIN U HX pacceieHue 10 ILIaHeTe.

OpraEuamsl NpUcnocadAMBAOTCA K COBMECTHOMY
¢ Ye0BeKOM cyllecTBOBaHMIO. B HacTosAlee BpeMs Hanbo-
jlee cyHIeCTBEHHOE BIMAHME HA NPUPOAY OKa3bIBaeT Aed-



§ 39. Buonozuveckoe 3aHavenUe IBONHOUUU U ceNeKYUU OPZAHUIMOE

TeJbHOCTE YeJoBeKa. [10aTomMy aBoJIIONUA BeIET K IOSBJIe-
HHUIO TAKHUX OPTaHM3MOB, KOTOPBIE IPUCIIOCOOIEHEI K COBME-
CTHOMY C UeJIOBEKOM CYII[eCTBOBAHHIO.

YBenu4yeHHe YUCJIEHHOCTH HAPOLOHACEIECHHUA 3€MHOI0
Imapa HeyKJIOHHO BeJleT K POCTY KPYIHBIX roposoB. B Hux
BCe yallle HAYWHAIOT BCTPEUAThCA JKHUBOTHLIE H PACTEHHA,
KOTOPBIE HEeILJIOXO Y?KHUBAIOTCA PAIOM ¢ I0AbMu. Tak, B JIoH-
JIOHE TOMYyAANNA JIACHIE! 00BIKHOBEHHON HACUUTHIBAET 10
10 ocoGeii Ha 1 kMm% T'opoACKHe TUCHIIE IPeAIOUYHTAIOT Ce-
JATHCA B IIapKax M OKPeCTHHIX cajax (puc. 187). Menkue
IPBI3YHEI, NTHIL U 0eCHO3BOHOYHBIC COCTABJAIOT JIMIIb
MeHBbIIIe IOJIOBHHEI UX panuoHa. OCHOBHYIO IAITY OHHA HAX0-
IAT B MycopHBIX 6akax. IIpeanonaraior, 4To DOy ISmusd ro-
POJACKHX JHUCHI-MYyCcOpPIIUKOB chopmuposanaack B 50-e rr.
IIPOILIONO CTOJNETHS, KOIa SIUAeMUH HH(EKIITHOHHBIX 00-
Jie3Hell YHHUYTOMRUIN B OKPECTHOCTAX ropojia IpakTU4ecKH
BCeX OWKHUX KPOIUKOB. JIMIIMBIIMCHL OCHOBHOM NHIIH, JIU-
CHIIBI IEPECeJTUINCE B TOPOJ, I'Ie OCTAJNCE JAaKe II0CJIe TOrO,
KaK YHCIEHHOCTE KPOJIUKOB B IIPUPO/Ie BOCCTAHOBHIIACK.

Ynpasasemas cenexkuusa. PasBurne ceIbCKOro Xo3saier-
Ba IO3BOJIMJIO UeJ0BeKY YBEJUYUTH CBOK YHCJIEHHOCTH
BBIIIIE TOIO YPOBHA, KOTOPBII cMOT Okl CYIIECTBOBATE OJ1aro-
mapsa cobuparenbcTBY u oxore. Ceiiuac HaceleHHe MHOTHX
cTpaH pacTeT 6BICTpee, YeM KOJIHUYECTBO IPOU3BOAAMOM ITH-
mu. [Ipou3BOACTBO IPOLYKTOB IATAHKA MOMKHO PE3KO VBe-
JHAYHUTH IOBBIIIIEHUEM YPOXKANHOCTY KYJIbTYPHBIX PACTEHUH
H IPOAYKTHBHOCTHU CEJIBCKOX03AUCTBEHHBIX M KHBOTHBIX,

Cospannble CelleKIIHOHEPAMH BBICOKOYDPOXKAMHBIE cOpTa
COBEPIIMIN TaK HA3EIBAEMYIO «3€JI€HYI0 DEBOJIIOIHIO» B 36M-

Puc. 187. Jlucuna o0bIKHOBEHHAN OTABIXAET HA NOJKE B OPaH/Kepee ropPOICKOro mapKa
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Tnasa 5. MONVIALHOHHO-BHIOBOH YPOBEHb OPTAHH3AIIHH /KH3HH

nepenun VManun, MekcHKM U APYTHX cTpad Mupa. BHenpe-
HHe B pACTeHNEeBOACTBO MOJIYYEHHEIX B pe3yIbTaTe MyTaIluil
HU3KOPOCIBIX, KaPJAMKOBBIX COPTOB 3JIaKOB (pHca M IIe-
HUIILI) IPHBEJIO K TOMY, UTO BCE MCIOIb3yeMble OTHMH KyJIb-
TYPHEIMH PACTEHHAMH ITHTATEIbHBIE BEI[eCTBA CTAJIA PACXO-
IBIBATHCA HA POCT KOJIOCA, 4 He HAa pasBUTHe cTebseil u Ju-
ctheB (puc. 188). YporkaitHOCTh TAKMX XJIEOHBIX 3JIaKOB
BO3pOCJa B 8 pas, ¥ OHM OKazaIuch 00/1ee yCTONYMBBIMA K 10~
JIeraHUIO, TOCKOJABKY CTe0IH-COJIOMHHEL Y HIX CTAJIH TOJIIIlEe
H KpeIde, 4YeM Y BBICOKOPOCJIBIX COPTOB.

OpHAa U3 INIaBHBIX 3a/1a4 COBDEMEHHOH CeJIeKIIUH — BhIBe-
ZeHue YCTOWYMBHIX K 3a00IeBaHUAM M HeOIarompuaTHBIM

Puc. 188. Tloxs ¢ HU3KO- g MAaTHIECKHM YCIOBUAM (DOPM KYJIbTYPHBIX OPTaHU3MOB.

pOCJBIMH COPTAMH pHCa

CKOT

ITupokoe NpaKTHYECKOe 3HaUeHIe MMeeT CKPeI[HBaAHNIE IIPO-
MBIITIJIEHHLIX COPTOB M IIOPOJ ¢ MECTHBIMHA. Tax, B psAJe cTpaH
A@ppurn u Azun 3aBOJICKHE IIOPO/IBI KPYITHOTO POTATOr0 CKO-
TAa CKPEeIIMBAIOT ¢ MECTHBIM ropbarThiM ckoToM — 3eby
(puc. 189). Brop6ax 3e0y HAKAIJIMBAIOT }KUP, KOTOPBIX 0bec-
IeYrBAeT UM BO3MOKHOCTE MOJOATY 00X0AuThCA Ge3 BOAbI.
B 3acymuiMBOM KJHUMAaTe HMOJIy4eHHbIe THOPHALI 3e0yYBUHO-
ro CKOTa OKazajauck 0ojiee IPUCIOCOOIEeHHBIME K MEeCTHBIM
VCIOBHSAM CYIIIECTBOBAHUSA, UeM 00BIYHBIE IIOPOABI KPYITHOTO
POraToro cKora.

Wrak, HCHOJIb3YA COBPEMEeHHbBIE METO/IbI CEIeKILHM, Y JI0-
BEK BRIBOAUT BEICOKOYPOsKailHbIe I BRICOKONIPOAYKTHBHEIE,
npucrnoco6IeHHBIME K MECTHBIM YCJIOBUSAM COPTa U HOPO/BI,
T. €. ynpasisem celexyueil KyJIbTYPHLIX (JOPM OPraHU3MOB.

@/’}3

ITocmenennoe ycioxcHeHue 0PZAHU3MO8, Yeeauienue 6udosozo pa3nooopa-
3UA OP2AHU3MO8 U UX pACCeeHue, NPUCNoco0LeHlLe K COBMeCMHOMY C Helo-
BEKOM CYWECMBOBAHUIO, YNPABIACMASL CCLEKYU.

1. Joxaxcume, 4mo 9604104Us HOCUM ONUMEAbHbLIL U NOCMeNeHHbLUL Xapar-
mep. IIpugedume npumepvl 360L0UYUOHHO20 YCLOHHEHUA OPZAHUIMOE.
2. B ceasu ¢ wem 6 xode sonoyuu Habawdaemces yseauienue oduLezo 6udoso-
20 paznoobpasus opzanuzmos? 3. ITouemy 00Hu 6udbL OPZAHUIMOE YEEAULUBA
jom 6 x00e 360.I0Y UL CB0I0 YUCLEHHOCMb, 4 dpyzue, HA000POm, COKPAWams
O6ochyiime omeem u npueedume npumepbl. 4. Ymo sersemcs Hauboee xa-
paKmepHol wepmoil co8pemenoz0 IMana 3604I04UL sudos opzanu3mos?
5. Kaxue 3adavu cmoam neped celeKyueil Ha co8peMeHHOM Imane pa3eumus
weso8eueciozo oouecmaa?
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I'naea 6. BHOTEOIEHOTHYECKHH YPOBEHb OPTAHH3ALIHH KH3HH

§ 40.

BHOIIEHO3 KAK IPUPOJHOE COOBIIECTBO OPTAHHU3MOB

Puc. 190. Kapn Asryer
Méouyc (1825—1908)

Bcenomuume u3 yuebnura «Pacmenus. Baxmepuu. I'pu-
ObL U AUWATIHUKUY , YeM pa3auyames mexcdy coboil aec,
aYyz, cmenv no npou3pacmaruum 6 HUX pacmenulm u
obumarnwum Fusomuvim. Pacemompume na pucynkax
191—196 ocHosHbLEe MUNbL 63AUMOOMHOULEHUTL OPZAHLLS"
Mmo8. Kaxue u3 HUX — 63aumo8blz00Hble, KAKUE — Bbl-
200Hble Oas OP2AHU3MO8 MOALKO 00HOU CMOPOHbL, a4 Ka-
Kue — e3zaumospednvie?

Bce opraguamel Ha 3eMie ¥}KHUBYT He U30JHUPOBAHHO APYT
oT apyra. JI1060# yuacToK cyIIH HIH BOJOEMa HaceleH IpH-
croco6IeHHEIMHA K COBMECTHOMY CYILECTBOBAHHUIO 0CODAMMU
OONYJANNHA PasHbIX BUJIOB OPraHU3MOB.

O6mee npencrasiaenne o ouonenode. COBOKYIHOCTE IO~
MyJISNAN OPraHU3MOB PA3HEIX BHU/I0B PACTeHUIl, "KUBOTHEIX,
rpuboB, 0aKkTepHii, COBMECTHO HACEJNAIOIIHX TOT HIU WHOMI
y4uacToK cyiru J1ubo BojjoeMa ¢ OJUHAKOBEIM pelibe)oM, KJIH-
MAaTOM M JPYTUMH YCJIOBUAMHY HEXKHMBOM IPHUPOJEL, a TAKMKE
CBABAHHBIX MeXX 1y cO00M pa3auyHbIMUA B3AMMOOTHOIIIEHH -
MH, Ha3bIBAIOT NPUPOIHbLM CO00UeCME0M, WIIH GUOYEHO30M
(oT rpeu. 6uoc — KUIHDb K KOUHOC — O0IIHiL).

» TepMuH «OuONEHO3» ObLI BBeleH B HAyKy B 1877 1. me-
MenkuM yueHsM Kapaom Asrycrom Méduycom (puc. 190). Hc-
cJIely A YCTPHIL Ha MeJIK0BOAbAX CeBepHOro MOp#A, yIeHbIH 06-
paTHJ BHUMAHKE HA TO, YTO COBMECTHO C YCTPUI[aMH OOHATAIOT
MIpeCTABUTEIN OJHUX U TeX e BHIOB PBIO, paKooOpasHbIX,
yepBei, KAIIeUHOIOJIOCTHRIX B IPYIUX JKUBOTHBIX. <

Bronenos kak OmojiornyecKas cucTeMa HaJOPpraHu3MeH-
HOT'0 YPOBHA (POpMHpPYeETCH B IIPOIIecce ecTecTBEHHOro 0THo-
pa M3 HMEIIHXCA B IPUPOJE OPTaHM3MOB Pa3HBEIX BHUIOB.
OHa MOKeT cyIIecTBOBAThL [jajKe IDH 3aMeHe OPTaHU3MOB
ONIHMX BHJIOB HA JPYTHE CO CXOAHBIMU NOTPeOHOCTAMH K yC-
JIOBUAM 00UTAHUA.

K 6momeHo3aM OTHOCAT KakK coolIecTBa OPraHU3MOB
CHUIOIIEro (TPpYyXJAABOro) IHsA, MOXOBOM KouKH bomoTa, Iy-
MM, TaK U coolIecTsa Jeca, 00JoTa, 03epa U Jaske TaKkue
KpPYIHEBIE, KaK CTEeIlh, KOPAJLJIOBEIH pud, TyHApa. Meaxne
OMOLEHO3E] ABIAITCA yacTaMu Oosee KpynHbIX. Tak, Bce
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§ 40. Buoyeno3s kax npupodnoe coobujecmso opzaniLaMos

obuTaTeNN JEeCHBIX IOJIAH, THHIOIIMX ITHEH, CTBOJIOB yIIaB-
IIUX JePeBLeB BXOAAT B cOocTaB GHOIIEHO3a Jeca.

Haapanusa OuoreHOZaM, KaK IIPaBHIIO, JAIOT ITO IIpeob.ia-
JArMUM (JOMUHHUDYIOIINM) PACTEHHAM, HATIPHMED: €lb-
HHUK-KHCJIHYHHUK, eJIbHUK-3eJICHOMOITHHAK, Ay0paBa, Ju00
110 TUITY PACTUTEJIBHOCTH: JIYT, CTEIIb, 00JIOTO.

BzaumooTHOmIeHUsA OPraHU3MORB B OMoLeHo3e. Mexay
OpraHu3MaMH PasHbIX BU/IOB, COCTABISIONIAUX TOT MW MHOKA
610IeH03, CKIAABIBAIOTCS B3AUMOBEITOIHEIE, BLITOAHbIE /1A
OJHOH ¥ HeBBLITOJHBIE HJIH 0e3pasiHdyHbIe JJA APYTro# CTOo-
POHBL A IPyTHe B3aNMOOTHOIIICHU .

Mymyanausm (0T 1aT. Mymyyc — B3AMMHbII) — THII B3aH-
MOOTHOIIEHHH, IPH KOTOPEIX OPraHW3MEl JBYX Pa3HbLIX BH-
0B BO3JIATAIOT APYI HA Jpyra Peryasalldi0 CBOUX CBA3eH
¢ BHeIITHeH cpenoii. B rakix B3aMMOBBIIOJHEIX OTHOIIIEHUAX
JKHUBYT, HAIpUMep, PAK-OTIIEeJbHHUK ¥ aKTHUHHSA, BOJOBbLU
NITHUIEI M KPYIIHBIE KONIBITHRIE 3Bepu Adpukn. Pak-oToiens-
HHK HOCHT Ha CBOEM JOMHKe-DAKOBHHE aKTHHHIO, KOTOpad
OHTaeTCA OCTATKAMMU ero ITHINH, & AKTHHHAS IYIAJLIIaMHy,
cHa0XeHHBIMU CTPEKATEeIBHEIMY KJIETKAMH, 3aIHAINAeT Pa-
Ka oT ero Bparos (puc. 191). BonoBbu nTumsl codupaioT U3
IIKYD aHTHJION HAaCeKOMBIX H KJIeIIei-iapasuTos u, obec-

Puc. 191. Myryanuam: 1 — pak-oTmie bHHE H AKTHHHSA; 2 — BOJOBBA IITHIA M AHTHJIONA
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T'raea 6. BHOTEOLJEHOTHYECKHH YPOBEHb OPTAHH3ALIHH JKH3HH

neunBaa ceda MUIneld, IpeAyIpeKaalT CBOUX IIapTHEPOB
KPHKOM 00 OIIaCcHOCTH.

THII B3aWMOBBITOJHOTO COKHUTEIBCTBA, IIPU KOTOPOM IIPH-
CYTCTBYE IapTHEpPa CTAHOBHUTCH 00A3aTeJbHBEIM yCJIOBHEM
JKM3HM KayKI0I0 U3 HUX, HA3BIBAIOT CLUMOUL030M (OT IDEY. CcuM-
fuoc — coBMecTHAdA H3Hb). [IpuMep cuMO103a — B3aHMO-
OTHOIIIEHHA MEKAY JePEBbAMH JIeCa U COKHUTEIbCTBYIOIH-
MU ¢ HIMU OLIAT0YHBIME rpubamu (puc. 192). Ilnanounsle
rpubBl OILJIETAIOT HUTAMEU TPUGHUIIEI KODHY JIepeBheB 1 OJ1a-
rojaps o0pasyioleica MUKODH3e [I0JIy4aloT U3 KOpHei op-
ragruecKre BellleCTBa M YCHJINBAIOT Y JepPeBbeB cI0COBHOCTD
BCACHIBAHUSA X KOPHEBLIX cucTeM. Kpome TOro, AepeBbd 110-
JIY4YaIOT OT ILIAIOYHEIX IpuboB HE00X0AMble KM MHHEDAIb-
HbIe BeIlecTBa.

Haxnebnuuecmeo WIN K8ApmMupaHmemeo — B3auMOOT-
HOILIEHHA, IPU KOTOPLIX OJHU OPraHU3MBbl, UCIIOJIB3YHA OCO-
ferHOCTH 00pasa JKU3HM WK CTPOEHUA IPYTIUX OPraHu3MOB,
MU3BJIEKAIOT /i cebsa 0JHOCTOPOHHIOIO II0JIb3Y, HE IPUHOCH
ApYyruM opragusmMam Bpepa. [IpuMepamu HaxJIebGHHUUYecTBA
WX KBAPTUPAHTCTBA MOIYT CJIVKUTH B3AUMOOTHOIIEHU A
PHIOBI-IIPUIUIIANO, IPUCACHIBAIOIIENCA K TeJy aKyJIbl K UC-
MOJIB3YIONIeH ocTaTKu ee mumu (puc. 193).

Puc. 192. ChM6103: MEKOPH3a NUIANOYHOTO TPHOa H KOPHSA PACTeHHA
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§ 40. Buoyeroa xax npupodnoe coobujecmeo opzanuimos

Puc. 193, HaxieOHHYeCTBO M KBAPTHPAHTCTEO: PIOLI-MPHIHIIAJGI H aKyJIa

ITapasumusm (oT rped. napasumoc — HaxJeOHHUK) —
B3aMMOOTHOIIIEHU A OPTaHU3MOB PA3HBIX BHI0B, KOTJa OOHH
13 HuX (IapasuT) UCII0JB3YeT APYToro (X03A1UHA) KaK cpeay
00UTAaHWA W MCTOUYHHUK THIIH, IPUYWHAA eMy Bpel, HO He
BBI3BIBasA ero ObIcTpoi rudesnn. CMepTh X035 HA MTPUBeIa Obl
K rufe/ii ¥ caMOro apasuTa.

ITapasuTel MMEIOTCA CPEAH OPTaHH3MOB BCeX IIapCTB IPH-
poxsl. Cpegn pacreHuii — aro moBuauka (puc.194). Ona
OOYTH MOJHOCTHIO JHUINEeHA CHOCOOHOCTH K (POTOCHHTE3Y
U BCe IIUTATeJIbHBIE BEIEeCTBA [10JIyYaeT OT PACTEHUA-X 038U~
Ha, 00BMBafA €ro ¥ BHEAPAACH B €70 TKAHHU IIPACOCKAMH.

W3 rpuboB-11apasuToB BCEM M3BECTHRI TPYTOBUKH, CIIOPHI-
HBA, TOJIOBHHA, (huTodTopa U MHOTHe Apyrue. K sKXHUBOTHBEIM-
mapasuTaM, OTHOCAT HAIPHUMED, TPHIIAHOCOM.

XuwHuyecmeo — B3aUMOOTHOIIIEHHU S OPraHU3MOB, IIDH
KOTOPBIX OJHU U3 HUX (XMITHUKH) TOBAT, yOUBAIOT U IToea-
IOT IpyTHe OpraHu3MEI (3KepTEbl). XUII[HUYEeCTBO BCTPEYAaeT-
CSA CpeJH JKHMBOTHBIX BCeX THIOB, HAYWHASA C IIPOCTEHIIHX
(puc. 195). Hampumep, 13 IpocTeHIIUX — 9TO HHPYI0PHUHA-
Oypcapuu, U3 KUIIEYHOIIOJOCTHEIX — THAPEI, U3 IIOCKHX

Puc. 194. Ilapazuruam:
yepBeii — miaaHapuu. B Kiaacce IITHIIBI MHOTHE XUIMHUKKA  IOBMIMKA HA KJeBepe
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I'naséa 6. BHOTEOLHEHOTHYECKHH YVPOBEHB OPTAHH3AIIHH JKH3HH

BeIAeeHbl B oTpAf Cokoso00pasHEIe, a B Kiaacce Muexkomnu-
Talonue uMeeTcsa oTpsas Xumniable. 3BecTHBI XUIITHUKY 1a-
JKe cpenu rpu0oB M HACEKOMOSAJHBIX PACTeHHH. XUIITHUYec-
TBO, KAaK U IapasuTH3M, OTHOCAT K IOJIE3HO-BPENHBIM OT-
HOIIEHHUSAMH MeX/J1Y OPraHu3MaMHu.

Puc. 195. Xumuangecrso: 1 — mayk ¢ ’kepTBoil; 2 — pacTeHHe BeHepHHA MYXO0JOBKA ¢ X00bIuein —
MyXo0ii; 3 — XMIIHAHA NTHHA (CKOIA), MoMaBmas pPeIOy

Puc. 196. KonxypeHTHBIe BHBI: I[yKa H OKYHb
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§ 40. Buoyenos kax npupodunoe coobujecmeo opzani3mos

Konkypenyus (OT JaT. KOHKYpPPO — CTAIKHUBAIOCh) BO3-
HHKAaeT MeXAy OPraHM3MaMH BHJIOB CO CXOJHBIMH IOTpeb-
HOCTAMM B IHIE, Boje, YOEKHIAX, MeCcTax PasMHOMKEHHA
¥ IPYTHX *KU3HEHHO BAJKHBIX DECYyPCaxX OKPYIKaloIleil cpeabl
npHu ux HegocraTke. KOHKYpeHTHBIEe OTHOIIEHNS BO3HUKA-
0T, HAIpHMeEP, MeXy IIYKOH U OKYHeM, O0MTaloIIuMHA
B OZTHOM ¥ TOM K€ IIPECHOM BOJ0eMe M MATAIIINMUCS OJHU-
MH ¥ TeMH e peibaMu (puc. 196).

IIpu HemocTaTKe TOTO MM MHOT'O MKU3HEHHO BaX(HOTO pe-
cypca KOHKYPeHIIHA MeXJy OpraHu3MaMH yCHJIMBaeTCHd
M OJMH BHJ] MOJKET IIOJHOCTLIO BHITECHUTH M3 MECTO00HTa-
HuA npyroi. EcTrecTBeHHEIH 0TOOD HallpaBJIeH HA PASBUTHE
YV OPTaHM3MOB Pa3JIMYUil B IPHUCIOCOOIEHNAX K YCIOBUAM
00uTaHNA, CHUIKAIOIIUX KOHKYPEHIIAIO MEeXIY HUMH.

Takum 06pasomM, MeKAY OPTAHU3MAMHU CKJIALBLIBAIOTCS
B3AHMOOTHOIIIEHU A, 00eCcIIeUnBAIOLIHAe HX COBMECTHOE CYIIle-
CTBOBaHHME Ha OIIPeJeIeHHOM YYaCTKe CYIIH HJIH BOJoeMa.
ITH B3aMMOBBITOJJHbIE, I0JIE3HO-BPEIHEIE, [I0JIE3H0-0e3pas-
JIMYHBIE ¥ BBAMMOBDPEIHBIE CBA3H MeXK Iy OpraEnsMamu 611o-
I[eHO3a [IOIEPKUBAIOT €70 JKU3Hb.

B3AMMOOTHOIIEHHSA
OPTAHHM3MOB

— MYTYaJusM
—» cEMOH03

—» HaXJeOHHYEeCTBO
(KBaApTHUPAHCTBO)

——# [DapasuTH3M

—» XHIOIHHYECTBO

—P KOHKYpeHuus

meo, KeapmupaHmcmaeo, napa3umu3m, XulHu1ecmeo, KOHKYpeHyuA.

[/// ITpupodnoe coobujecmeo (Ouoyenos ), Mymyaiusm, cumbuos, Haxiebruyvec-

1. Jaiime onpedenernue 6uouernosa. 2. Ilovemy Kk 6LLOYEHOIAM OMHOCAM KAK
npyd, ozepo, max u ayxucy? 3. B cea3u ¢ wem pacmenus 00nux 6u006 npous-
Pacmaiom coeMecmHuo ¢ eLamu, d PacmeHus opyzux U008 — ¢ COCHAMU UL
dybamu? 4. Karxue munvt 63aumMO0MHOULEHUT CLOHCULUCH 8 OUOUEHO3AX Me-
HeOy opzaru3mamu pas3uslx sudoe? 5. B kakux Hanpasienusx deilcmeosaJ
ecmecmeeHHbLiL 0mOop 8 npoyecce HopMUPOBAHUA MeXcdY OPZAHUIMAMU 83AL-
MOOMHOULEHULIL «NAPAZUM — XO03AURY , « XUUWHUK—HEPMBA» , « KOHKYPEHM —

KOHKYPEeHM», «HAXJIOHUK—X03AUH» ¢

: Oxaparxmepu3syiime Kax vl mun 63auMO0OMHOUWEHUIL 0P2ZAHU3MO8 8 OUO-
yernosax. Ilepevepmume 6 mempads u 3anonrHume madiuyy.

B3AMMOOTHOLUEHWA OPFAHU3MOB B BUOLIEHO3AX

Tun Xapaxrep
B3aWMOOTHOLLEHHH B3aWMOOTHOLIEHHH

Mpumepsbl
OpraH1M3MoB
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§ 41.

CTPYKTYPA BHOLIEHO3A KAK OCHOBA
MNOAAEPKAHHUSA ET'O HEJIOCTHOCTH

CTPYKTYPA
BHOILIEHO3A

—» BHOBASA

= [IPOCTPAHCTBEHHAA

—» NUIeBad
(Tpodhuyueckan)

ITosnaxomvmecsy no pucyniam 198, 200—202 ¢ coeme-
CMHO 00uManUUMU 6 OUOYEHO3AX ZPYNNAMU OP2aAHUS-
moe. Karxue cywecmsyom mexncdy Humu ceéasu?

PaziuuyHbIe THIIBI CA0MKUBIIMXCSA B3BAMMOOTHOIIIEHUI Op-
raHM3MOB B OMOLleHO3aX CIOCOOCTBYIOT COXPAHEHHIO HX
BHIOBOT'O COCTABA M MOAAEDPKAHUI0 ONTHMAJIBHON UHCIIeH-
HOCTH COCTABJIAKIMNX GUONEHO3 IOMYIAIWI BUIOB.

Cmpyrxmypa 6uoyero3a BeIpaMaeTcsa B BUI0BOM COCTaBe
€ro HaceJIeH!Us ¥ KOJHYeCTBEHHOM COOTHOIIEHHUHY OPraHmus-
MOB II0 BHAaM (BHAOBASA CTPYKTYpa), B 32KOHOMEPHOM pac-
npejeNeHuH OPraHN3MOB PA3HBIX BUIOB OTHOCHTEJIBHO APYT
Ipyra B 3aHHMMAaeMOM IIPOCTPAHCTBE (IIPOCTPaHCTBEHHASA
CTPYKTYPAa), B IUIIEBbIX (TPO(hHUECKNX) H APDYTUX B3aHMO-
OTHOIIIEHHAX OPraHu3MOB.

Bugosas cTpykTypa 6mounenosa. JIxoboi 6unonenos cgop-
MHPOBAH XaPAKTePHLIMH AJ15 HEr0 BUaMH OPraHM3MOB C OII-
pelieIeHHOR YMCIeHHOCTRIO Kaskaoro ud Hux. ObImee 4ucio
BHOB B OJHOM GHOIIEHO3e MOYKET JOCTUIaTh HECKOJIBKHUX Je-
cATKOB ThicAY. OcobeHHO GOraTel BUIAMHA OPTAHU3MOB KO-
pannoBele pu(sl, TponudecKkue jeca (puc. 197, 1, 2). na
OHOIeHO30B, CJIOMUBIIMNXCA B CYPOBBIX YCIOBHUAX 00UTaHUA
OpPraHu3MoOB, HanpuMep B APKTHKe, XapaKTepHO ropasio
MeHbIIIee yucao Buaos (puc. 197, 3).

YucIeHHOCTh OPraHM3MOB Kas/Ja0ro Buja B OHOIeHO3e
pasHad. Buasl ¢ HaubosbImel YHCJIeHHOCThIO, HJIM I'OCIIOf-
CcTBYIOIHME (JOMUHHUPYIOIMIKNE), COCTABJIAIOT €ro ¢BHI0BOE
Anpo». B HEKOTOPBIX €JI0BBIX JIecax, HAIIPUMED B eJIbHUKAaX-
KHUCJINUHHUKAX, U3 JePEBLEB IOMUHUDYET €Jib, U3 TPaBAHU-
CTHIX PACTeHMI — KMCJINIA, U3 IITHI[ — KOPOJIeK, 3apAHKA,
3A0/IMK, a U3 MJIEKOMUTAIOIIMX — PhIXKasA U KpacHo-cepas
nojeBKH (puc. 198).

KoaudecTBO MAJOYHCIEHHBIX BHOOB B ﬁnonenoaax BCe-
rga GoJblne, yeM MHOI'OYMCJIEHHEBIX. MajoyucieHHBIE BH-
OBl CO3LAIOT BHAOBOE HoraTrcTBo OMONEHO30B U yBEJIUUYHNBaA-
IOT PA3HOOOpAasMe ero cBasei. ITH e BUABL CAYMHAaT pesep-
BOM [Ji 3aMeIleHHd [JOMHUHHUDPVIOIIMX BHIOB IIPH

02—



§ 41. Cmpyxmypa Guoyenosa kak ocnosa noddepicanua ezo yerocmuocmu

Puc. 197. BoraTsie u Gegusie BUIaMu 6HoueHo3bl: 1 — Kopaxaoseiii pud; 2 — TponmuueckHil Jec;
3 — moafpHAA TYHApPA

———203
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Puc. 198. Muorouncaen-

HbIe BHJALI OPraHH3MOB
eJIBHHKA-KHCIHYHHKA:
1 — exs OGBIKHOBeHHAH;
2 — KHCAHLA 00BIKHOBEH-
Hadg; 3 — 3a0auK; 4 —
KPACHO-cepas moJjieBKa

H3MEHEeHHUH YCJIOBHHU cpennl. YeM Ooraye BHIAOBOH cOCTAB
OuoneHosa, TeM JIyuine obecreunBaeTcs ero yCTONYUBOCTD
10 OTHOIIIEHHIO K MEHAIIIUMCA VCIOBAAM CpebL.

ITpocrpancTBeHHAas cTPYKTYypa 6monmenosa. Pacmpese-
JeHHe OPTaHM3MOB B Ha3eMHBIX OHOIeH03aX CBA3AHO B OC-
HOBHOM C SIDYCHOCTBI0, HJIM BEePTHKAJLHLEIM PACIOJIONKE-
HHEeM PacTHUTeJIbHOCTH.

Apycroe, L1y 6epmukanvioe, croxceHue OUOYEH0308 HAN-
GoJsiee OTYETIMBO BRIPAYKEHO B JieCax, TJe MOMKEeT OBIThH 40
5—6 apycos pacrenuii (puc. 199). Tak, B IIIUPOKOIHCTBEH-
HBIX Jlecax, wiu aybpasax, Ay0, Juma u Apyrue BHICOKHE
JIUCTONA/HbBIE [[ePeBbA ¢ KPYIHBIMHU JIHCTHAME 00pa3yioT
IepBLId (BepxHUit) sipyc. MeHee cBeToN00UBLIE, HATIDH-
Mep, KJI€H OCTPOJIMCTHBIH, BA3 U APYTHE AePeBbi-COYTHUKH
Ay6a — aTo BTOpoOi Apyc. OpellHuK (JemuHa), dKIMOJIO0CTS,
GepeckJier, ITUIIOBHYK, KAJIMHA, KPYIIIMHA ¥ APYTIIe KycTap-
HUKH — TPeTu# apyc (moanecok). MHoroseTaune TpaBaHu-
CTBI€ PACTeHHU (XOXJIaTKa, BeTPEHUIA, T'YCUHBIH JIVK, Mey-
HUIA, JaHABII MAalCKHI, 3€JIeHUYYK 3eJeHbIH, KONBITeHb
€BPONeNCKUii, BOPOHUIL r1a3) o6pasyoT YeTBepThIil Apyc.
Mxu, TumaiHUKKY ¥ TPUGE] IPOU3PACTAIOT B HUKHeM (IIsi-
TOM) ApPyCe ITHUPOKOJTUCTBEHHOTO JIeca ¥ BCTPEUAIOTCA pej-
KO, He 00pasys CILIOIIHOIO IIOKPOBA.

SlpycHoe cnoxeHnue jieca 103BOJISAET pacTeHUAM GoJiee a()-
(heKTHBHO MCIIOJIB30BATE COJMHEUHBIH CBET: CBETOJIOOUBBIE
pacTeHus 00pasyIOT BepXHUIi ApYC, 8 PACTeHUs JPYTUX APY-
COB IIPUCTIIOCOOHJIMCE K }KU3HH B YCJIOBHAX € MAJIOH OCBEIeH-
HOCTBIO MJIM PasBMBAIOTCA W 3aIlBETAIOT paHHEH BecHOI 1o
PacIyCcKaHWA JUCTHEB Ha JepeBbaX (IIPOJIeCKH, BETPEeHHIIEL,
XOXJIATKH, TYCUHBIH JIVK).
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Puc. 199. fpycHoe pacnpenesieEne pacTeHUil B OMOIEHO3e MIHPOKOIH-
CTBEHHOTO Jeca — JAyOpase

C apycamy OHOIIEHO30B CBA3AHO BePTHKAJILHOE pacIpe-
IeJieHne )KUBOTHBIX U ApYyrux opranusmor (puc. 200). Taxk,
B KPOHAX JIEPEBBEB IEPBOTO U BTOPOTO APYCOB Jieca JKHBYT
Pa3IHYHEIE JIUCTOTPBISYIIHAE HACEKOMEIe, HACEKOMOSIHEIe
MITUILHI (APO3/bl, MBOJTHM, KYKYIIKH), MeJKHe 3BepbKH (0e1-
KM, cOHH). BEIBAIOT 3/1eCh ¥ XUIITHEIE IITHILLI, HAIPUMED fAC-
Tpeb-mepenenaTauk. OcobeHHO pasHooOpPa3HO HaceJleHHe
JKHUBOTHBIX HHIKHET0 Apyca jeca. 3[jeck 00UTaIoT jIocH, 3aii-

=)

Ilepsbrii (BepxHMii)
Apye — ayo, auna

Bropoii spyc —
KJeH, BA3, paduHa

Tperuit apyc —
(moaiecox) — OpemrHUK

(memmEAa), KPYIIMHA,
KAaJHWHA, IIHIOBHHE

YerBepThiii APyC —
NANOPOTHHEM, BeTPeHHIA,
JAHIBII, MEIYHHIIA

IsiTeiit (EHAHEMI) ApyC —
MXM, JHINAHHHKY, TPHOBI
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Y.

Puc, 200. ApycHoe pacnpeae/ienue KUBOTHLIX B GHOLeHO3e CMEIIAHHOTO Jeca
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eI, KabaHbl, €K, JeCHbIe MBIIIH, BOJKH, JUCHIBI H APY-
rue 3BepH.

» MHOrHMe }KMBOTHBIE U3-3a CBOEH IMOABHIKHOCTH 00HTAIOT
B HECKOJIbKHUX Apycax. Hanpumep, Genkxa oObIKHOBeHHAA
CTPOUT I'HE3/la W BEIKADMJIMBAET JeTeHBIIIeld Ha JePeBbAXx,
a cobupaet cebe MUIY KAK Ha JepeBbAX, TAK U HA KyCTapHU-
Kax, ¥ Ha 3emiie. Terepes, rayxaps, pA0YMK IUTAIOTCA B OC-
HOBHOM B HHKHEM ApPYCe JIeca, HOUYIOT Ha IepeBbAX, 4 Ha 3eM-
Jie BBIBOJAT CBOE IIOTOMCTBO.

Pacnpezesenue JKMBOTHBIX II0 ApycaM B 6HOIEHO3e CHU-
JKAeT Me /Y HUMHU KOHKYPEHIIMIO B IUTaHWH, BEIOOpE MeCT
N8 TOCTPoKH rHesl. Tak, MyXoJ0oBKa-IecTPYIIKA OXOTUT-
cf HA HACEKOMBIX B KPOHAaX JepeBbeB, a CafioBad N'OPUXBO-
CTKa — B KYCTADHHMKAX M HaJ M0YBOil. Bosblnoi necTpsli
IATEJ U MON0JI3eHb MUTAITCA HACEKOMBIMH M MX JIMUYMHKA-
Mu 06BIYHO B cpengHeM sapyce Jeca. OHAKO H OHH He KOHKY-
PHUDPYIOT Mex Ay coboii: naTes 1o6pIBaeT HACEKOMBIX, UX JIH-
YMHOK M KYKOJIOK H3-II0J KOPbI lepeBbeB, & MOI0JI3eHb CO-
OupaeT HACEKOMAIX C IOBEPXHOCTH KOPHI.

SApycHOCTE, KaK 3TaXu, HabII0AaeTCH U B PACIIONIOMKEHUH
kopHeil. Haubosee riry00Ko B IIOYBY YXOAAT KOPHH JeDeBLEB
BEPXHUX ApYycoB. B Ka)K0M Apyce MOYBBI HaXoAATCA Gaxre-
pun ¥ rpubsl, 61aroapA KOTOPLEIM IPOUCXOAAT IIpeBpale-
HHUA OPraHUYECKHX OCTATKOB B II€PErHOM (I'ymMyc) U ero Mu-
HepaJIusanusd. 37ech e MOCTOAHHO WK BpeMeHHO ofuTaer
MHOKEeCTBO HACEKOMBIX, KJIelnei, yepBeil ¥ APYTHX KHBOT-
HBIX. YHcao BHAOB M 0cobell KUBOTHBIX, CBA3AHHBIX C II0Y-
BOIi, IIPEBBIIIAET YMCJI0 HaseMHBIX. [louBeHHOE HaceleHHe
HauboJIee MHOTOYHCIEHHO B MecTax, rje mousa Gorara opra-
HHUYECKHMH BeI[eCTBaMH, ¥ OKa3kIBaeT G0JIbIIIOe BIMAHNE Ha
rnouBooOpasoBanue. <

IInmesasn (rpoduueckasn) cTpykrypa 6monenosa. Bee op-
raHM3Mbl OMOIIEHO30B CBA3AHBI MeXX Ay co00i oTHOIeHM -
MH «IHINa — NOTPe6UTeNb» M KaXKIbIH U3 HUX BXOAUT B TO
WA MHOE 3BEHO Yenu NUmaHusl — I0cJeJ0BaTeJILHOro pajga
OpraHM3MOB, MIUTAKINXCA APYT ApyroM. CymecTByoT ABa
OCHOBHBIX THIIA IleNeil MUTaHMA: TacTOuIIHbIe (IIenH Bblega-
HHA) ¥ IeTPUTHEIE (LeNH PasIoKeHud).

OcHOBY nacmOuUHbLX NUU,EEbLX Yenell COCTABJIAIOT PacTe-
HU A (AaBTOTPO(HBIE OPraHU3MEI) ¥ }KHBOTHBIE (reTepoTPOodHbIE
opraauamsel). PacTurenbHOAHBIE KUBOTHEIE, HATIDUMED ca-
paHua, KYKHU-JTUCTOEAE!, KJIEeCThI, CBUPHCTEIH, IIOJIeBKH, 3aii-
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UbI, OJIEHH — IOTPe0HUTe N IepBOr0 NOPAAKA; IJIOTOAJHEIE
JHMBOTHBIE (IATYIIKH, >Ka0bl, SIIEPHIILI, 3MEU, HACEKOMO-
SIAHBIE IITHIIbI, MHOT'YE XMIITHBIE OTHILI X 3BePH) — MoTpe6H-

TeJIH BTOPOTO IIOPAZKA; & XUIHEIE JKUBOTHbIE, KOPMAIIUECH
nOTpeOHUTeNsIME BTOPOTO IOPAAKA, — HOTPeGUTENN TPETHEro
nopazxka (puc. 201).

JHUCTHA Ky6a ————p ryceHnna 6aGouxn —_— CHHHUIA

Puc. 201. MMacTénmuasn Helb THTAHAA TyGpPABbI

JHCTOBOH onayy, ————p JIOKIeBOM YepBh — 3eMJepoika

Puc. 202, lerputaan nenb NHTAHKA JHCTBEHHOTO JIeca

208——
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B dempummnbix nuwesvix yensax (ot aar. dempumyc —
HMCTEPThIN, MeJKHe OpraHuYecKHe YacTHIIb) HCTOYHHKOM

OHIOH OPraHU3MOB-II0TpebuTe el IepBOTO IOPAAKA CIy- e
AT OCTATKH PA3JIOKHUBIINXCS 3KUBOTHBIX, DACTEHU, TPH-

60B BMecCTe ¢ CO/IepPrKallUMHUCH B HUX OaKkTepusamMu. [leTpur- - nacTOMIIHEIE
Hble [eIlH MUTAHUA HauboJlee paclpocTpaHeHHbl B Jecax (uemnu Briefanus)
(puc. 202). Tak, 3HAYUTENbHAA YACTh IPOAYKIIUH pacTe-

HUH (THCTOBOI 0mIax) He MOTpedIdgeTCA HEIOCPeCTBeHHO \—» nerpuiiabie

PACTUTEJNbHOANHBIMHY JKXHBOTHBIMH, & OTMHPAET U IIOABED- UeIH PA3JTIONeHns)
raeTcsd pas’yIoXKeHHIO H MHUHepaTu3anuu canpompogamu (ot

rped. canpoc — THUJIOH) — OaKTepuAMH rHHeHHusA. [loxae-

Bhle YepPBH, MHOTOHOXKKH, KJIEMW, JHYNHKH HACeKOMBIX,

ITHTAIOIIHECHA JeTPUTOM, CAYKaT THUINeH IoTpebuTeam cie-

JNVIOIIEero 3BeHa.

Hrak, BuoBas, IPOCTPAHCTBEHHAS U MUINEBas (Tpodu-
YecKas) CTPYKTYPHI OH0I€H03a COCTABIAIT OCHOBY [JIS TIOJ-
JepXaHuA ero IeJ0oCTHOCTH. BUIOBOH cocTaB opraHuaMoB
thopMupyeTCca B COOTBETCTBHH C YCJIOBUAMHE CPEIbl, B KOTO-
PBIX CYIIIECTBYET TO UJIM WHOe IpUpoAHOe coobiiecTso. Cia-
raioujie 0HOLeHO3 BUIBI, PACIIPeIeIeHHEIe 10 APYCAM U CBA-
3aHHBIE APYT ¢ APYT'OM NHIEeBLIMH IEeNAMHU, 00eCIeYHBAIOT
AJIATEeIbHOE CYIeCTBOBAHNE DA3HOOOPA3HBIX NPHPOLHBIX
coo0IIlecTB HA HAIIeH MIaHeTe.

/// Cmpykxmypot 6uoyerosa: 6udosas, nPOCMPAHCMBEHHAL, NUULEBAS ( mpoduyec-
Kaa), Apycroe (BepMuUKaIbHOE ) CLONCCHUE OUOUCHO3A, Uenl NUMAHUA: NaAcm-
Ouuinble u dempumHusle, canpompoguL.

pa buoyero3a omauraemes om npocmparHcmeeH ol u nuw,esoil ( mpoguuec-
Kol )? 3. Karue e6udbl opzanu3mos 6UOYEHO3A OMHOCAM K DOMUHUDYIOUUM?
4. Karxoea poav manovucieHHolx 6udos 6 ouoyenoze? 5. C ywem 8 6uoyeHozax
CBA3AH0 BepPMUKALbHOE pacnpedenenue opzanusmnos? 6. Ymo maroe nuuye-
evte yenuf 9em nacmouu,Hble NUULEEbLE YeNnU OMAULAIOM Om Jempummnblx?

1. B uem svipaxcaemes cmpyxmypa ouoyernosa? 2. Yem eudosas cmpyrwmy-

MeabHOCMU HeCKOLbKO NAcMOUWHbLX U 0emPUMHbLX NUWLEBbLY Yenell: mpa-
BAHUCTMbLE DACTMEHUA, JUCMbA JEPEBbES UL KYCMAPHUKOE, PACTUMEelbHbLIL
onad, doxdesbie wepsu, zycenuybl 6a60YeK, CAUSHU, NULUHKU MACHOL MY-
Xu, Af2YulKu, Yyxcu, nozubuwas 60poHa, CUHUYbL, Acmpelvt, excu.

ﬂ Cocmasbme u3 nepevucienHHblX 0PZAHU3MO8 U NPOdYKMOE ux HusHnedes-
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§ 42.

BHOT'EOIIEHO3 U ET'O
OCHOBHBIE KOMIIOHEHTBI

Puc. 203. Bnagumup Huxo-
naesuu Cyraues (1880—
1967)

Pacemompume pucynru 204, 205 u 8vracrhume, kaxue oc-
HOBHbLE CMPYKMYPHbLE KOMILOHEHMbL 8X00AM 6 COCNAE
6uozeoyernosa. Karxue opzanusamol 06pasyom e duozeoye-
HO3€e 0CHO8HbLE PYHKYUOHALbHBLE 2pYnnbl?

Tepmun Ouoreonenos seea B Hayky B 1940 r. pycckunii
yuenslii Baragumup Huxonaesuwu Cykaues (puc. 203). Co-
IJIaCHO eMy, buozeoyeros (OT rped. — 6uoc — KU3HB, 26 —
3eMIs 1 KOllHOC — ODIIMIi) — 3TO OAHOPOLHBIA YYACTOK 3€M-
HO IIOBEPXHOCTHU C OIpPeAeJeHHBIM COCTABOM OPraHH3MOB
(6Hmo1eH03) ¥ KOMIIJIEKCOM HEeXHMBBIX KOMIIOHEHTOB, K KO-
TOPBIM OTHOCATCSA IPU3eMHBIH CJI0H aTMOCHEPhI, COTHEUHAA
DHeprusd, I0YBAa U ApyIrue IPHUPOAHEIe YCI0BHA, 00beJUHEeH-
Hble 00MeHaM¥ BeIllecTB U IMOTOKOM aHepruu (puc. 204).

DyHKIHOHAJABHBIE TPYIIILI OPraHU3MOB B OHOreoIeHo-
3ax. Bce opraauamel B 6moreoreHo3ax, Kak u B 01oIeHO3aX,
CBA3AHBI MeK Ay coD0M, npekae BCero menaMyu IUTaHUA.
OmHM U3 HUX — aBTOTPOMHBIE OPraHU3Mbl. JTO 3eleHEIe
pacTenus, (JOTOCMHTE3UPYIOIIHE U XeMOCHHTEe3HPYIOIIHe
faKTepuy — CO3JAIIIIE OPraHuYeCcKUe BelllecTBa U3 Heop-
ragpyeckux. I[Ipy 9TOM pacTeHHS U MHUKDOOPTraHU3MEI-(o-
TOCHHTETUKH KMCHOJb3YVIOT SHEPTHIO COJHEYHOr0 CBeTa,
a baKTepUH-XeMOCHHTETHKH — 9HEePruio, ocBoboxIaeMyIo
IIPH OKHUCJIeHUN UMU HEOPTaHHYeCKUX BemecTB. ABTOTpO(-
HBIE OPTaHU3MBI — NePEUYLHbLe NPOU3B00UMeLU OpeaHuiec-
K020 6eujecmaa, Ui npodyyermast (OT JaT. npodyyeHe —
IPOU3BOAAIINH, CO3IAIOITHIA).

Bce apyrue opraHusMbl — JKUBOTHBIE, TPUOBI, MHOTHe OaK-
Tepuu — reTeporpodsl. OHM IHUTAIOTCA FOTOBEIMH OPraHHUe-
CKHMH BeIecTBAMH, IOCTABIITUKAME KOTOPBIX CIYKaT opra-
HHU3MEBI-TIpoAyIeHThl. Cpeau reTepoTpohOB PasInyaroT nompe-
fumeneil 0pzaHUYeCKUX 8eULeCTNE, ILITH KOHCYMeHmos (T jaT.
KOHCYMO — TIOTPeOIIAI0), ¥ pa3pyuLumeJieil Op2aHuUYecKozo ge-
weemaa, Wiu pedyyenmos (0OT nar. pedyyenmuc — BO3Bpa-
[IAOIIMi, BOCCTAHABINBAIOIINH).

K KOHCyMeHTAM OTHOCAT DPACTHTEIbHOAMHBIX M ILIOTO-
SAMHBIX KUBOTHBIX, 4 K peayileHTaM — O0aKkTepHH, TpulH,
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Buoreonenos

InmoYea

Puc. 204. CtpyxTypa GHOreomenosa

HEKOTODEIX dXMBOTHBIX, lepepabaThIBAIONIMX OPraHNYecKue
OCTATKM, HAIIPUMep N0 AeBbIX uepBei. IIpu arom ogam U3
peAyIeHTOB, IUTasCh OPraHNYeCKUMH BellleCTBAMU MepT-
BBIX DACTEHMIl, KUBOTHBIX ¥ MHKDPOOPTAHM3MOB, BHI3LIBA-
0T UX pasjoiKeHHe U rHueHue. JIpyrue pelyleHThl MUHEe-
pPaIM3yIOT OpraHWUecKHe OCTATKY 10 00pasoBaHuA Heopra-
HHUYEeCKHUX BeIlecTB — BOJbI, YIVIEKHCJIOTO ra3a, aMMHAaKa |
MUHEPaJbHBIX COJIeii, KOTOPEIE 3aTeM MOI'YT CHOBA MCIIOJIb-
30BAThCA IPOAYIIEHTAMH.

Taxum obpasom, Ji000i 6HOreoeH03 BKJIAKYAET TPH
(bYHKIIMOHAIBHbIE IPYIIILI OPraHU3MOB: IPOAYLEHTOB, KOH~
cyMeHTOB u peayueHToB (puc. 205). OTaenbHOE CYIIECTBO-
BaHMe Ka)KJ0H W3 3THX TPYII OPraHM3MOB HEBO3MOMHO.
Ecomu 651 Ha 3eMJTe CYIIECTBOBAIH TOJBKO PACTEHUSA (IIPOJY-
IIeHTHI), TO B KOHIIE KOHILIOB BCE MUHEDATILHEIE BeIl[eCTBa OKa-

=911

DOYHEIIMOHAJNBHBIE
TPVIIIIBI OPTAHUS-
MOB BHOIIEHO3A

— OPOAYIEHTHI

—# KOHCYMEHTEL

— peayIIeHTH
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Ierpur

Roucymenrs - PexymenTs:

TIepBOro
TOPANKA

BTOPOTO TPETHETO
nopAxKa mOpAaKa

MusnepanbHbie
Bell[ecTBa

Puc. 205. @yHKIHORAILHBIE IPYNIEI OPraHU3MOE GHOTEONeHO3a M CBA3H MeAIY HUMH

3aJ1UCh Obl CBA3AHHBIMHY B 3THX OPraHU3Max (KU B UX MepT-
BBIX OCTaTKaX) ¥ OTCYTCTBUE CBODOAHBIX MHHEPAJILHEIX Be-
LIeCTB IPUBeJIO OBl K TOJIOAY PACTEHUH M MX MCUe3HOBEHHIO,
He morusu 681 cyuiecTBOBaTh Ha 3eMJle TOIBKO MPOAYILEHTE
U PeIYLEHTHI: B IPUPO/E OKa3ascs Mepen30bITOK Opranuyec-
KHX BEIeCTB U 3aKJIIYeHHONU B HUX SHEPIUH.

IInmessie (Tpoduueckune) yposau B 0noreonenose. Co-
BOKYITHOCTE OPIaHU3MOB IPHPOAHBIX COODIIECTE, 00Benu-
HEHHBIX THUIIOM IHUTaHM$, HA3BIBAIOT MPOPULECKUM Ypos-
Hem. IIponyIeHThl COCTABIAIOT B OHOreOIeH03aX MepPBhIi
TpouyecKkni ypoBeHs. OOpasyeMble UMK BellleCTBa M 3a-
KJII0YeHHAA B HUX DHEePrUsA IepeJaloTcA IePBUYHEIM II0Tpe-
OuTenaM, HIH KOHCYMEHTAM [ePBOr0 MOPAJKA — DPACTH-
TeJIbHOSA/JHBIM JXHUBOTHBIM, OTHOCAIIIMMCS KO BTOPOMY TPO-
(uueckomy ypoBHIO. [ln0oTOALHEIE }KUBOTHBIE, 4 TAKIKE
HEKOTOPbIe XHUIHUKH, IHTAKIIHUECH PACTHTEIbLHOAHBIMHU
JKUBOTHBIMM, — 3TO BTOPHYHBIE IOTPEOUTENH, WK KOHCY-
MEeHTHI BTOPOTro mopazaka. OHM cocTaBAAOT TPETHH Tpo-
(huuecknii yposens (puc. 206). Buasl oprasusmos, 3aHAMA-
IoL¥e BLICIINe TPOMHUeCKHEe YPOBHH, UMEIOT HEBBICOKYIO
UYHCJIEHHOCTH, YTO CBA3AHO C OrPAHHYEHHMEM KOJHYecTBA
nuimu. Buas! opraHnaMoB HU3IMAX YpoBHei Jyumie obecre-
YeHbl HUTAHHEM, II09TOMY HX YHCJIEHHOCTHL BBIIIE M, OHU
IOBEPIKEHBI HHTEHCUBHOMY HCTPebOJIeHHI0, HAIpUMe), 3aii-
Ibl, KOTOPBIX YHUYTOMKAIOT JJUCHIIBI, BOJKH ¥ COBEIL.

i) i e————d



§ 42. Buozeoyenos u €20 OCHOBHBLE KOMNLOHERMbL

KorcymeHTEI BTOPOro
nopaaka (TpeTHi
TpodHIeCKH YPOBEHE)

KoHcyMeHTBI IEPBOro
nopsAaka (Bropoi
TpohuuecKuil YPOBEeHb)

IIpoayueHTs! (IepBEIi
Tpo(huIECKH YPOBEHB)

Puc. 206. ITumessie (TpodHueckne) YPOBHH OPraHH3MOB B OHOreoueHos3e

IIpucyTrcTBHEe B OMOreoleHO3e OPraHM3MOB PA3IHYHBIX
TpodhHUEeCKHUX YPOBHEH COCTABIAET €ro nuuiesyrn (mpo-
¢uueckyw ) cmpyxmypy. lIlpy muTaHUN OJHUX OPTaHU3MOB
IPYTEMH OpraHM3MaMH OpraHMYecKHe BellecTBa W 3a-
KJIIOUEHHAas B HUX S9HEPrHUsA IePeX0oqAT OT IpellecTBYIome-
r'o TPOMHUUYECKOT0 YPOBHA Ha IMOCJIeAYIOIIHIL.

OprasuaMbl KA A0r0 TPOQHIIeCKOro yPOBHA oTpedisae-
MYI0 OHUIY TpeofpasyioT B OpraHHYecKHe BellecTBa CBOero
TeJla HEeIIOJIHOCTRIO, TAK KaK 3HaUYMTeJhHAA ee YaCTh pacxo-
AyeTcs Ha IIPOUEeCCHl XU3HeIeATeJbHOCTH. Rpome TOro,
qacTb BI:I,H;e.JI.FIEMofI M3 IUIIY 3HEPIruy OpraHu3MaMy He yC-
BaWBaeTCHd U yJaJdeTCdA BO BHEIIHIOK Cpeay.

/// Buozeoyernos, nepeuyinble npou3sodument opeanuiecKozo eeujecmaa (npo-
dyuenmot ), nompedumenu 0p2AHULECKUX Beulecmé ( KOHCYMeHmbL ), paspy-

wumeal opzaruieckux eeuiecme (pedyuyernmet), mpopuieckuil yposeun,
mpoguyeckas cmpyxmypa.

@ 1. B wem cocmoum paszauiue nowamuil uoyeros u uozeoyenos? Ilpusedume
npumepbl Guozeoyenosos. 2. ITowemy 6u0zeoyeHo3oL OMHOCAM K OMKPbLMbLM
cucmeman? 3. Kaxue PyHKYLOHAAbHbLE ZDYNLILbL OP2AHUIMOE 8X00AIM 6 COCMA8
ouozeouernoza? 4. ITovemy OuozeoyeHo3 He MOKHCem CYuLecmeosams 0e3 KaKou-
AU60 PYHKUUOHAILHOL 2pYnnbl opzaru3moe? Omeem noacnume. 5. 9mo nped-
cmasaam coboil nuuiesvie ( mpoguyieckue ) yposru buozeoyenosa? Ilpusedu-

me npumepsl 0PZaHUL3MOE PA3HLY MPOPUULECKUX YPOBHEIL.

71/.1 Tepemos, 9 K. —2 13



I'nasa 6. BHOTEOEHOTHYECKHH YPOBEHb OPTAHH3ALIHH JKXH3HH

§ 43.

RKPYTOBOPOT BEIIIECTB
N ITIOTOK 9HEPTHH B BUOTEOIIEHO3AX.
MNPOAYRKIIHA BUOTEOIIEHO30B

Buisicnume no pucyury 207, kax ocywecmeasemcs 6 6uo-
2€0UeHO03AX NEPEHOC OPZAHULECKUX BEUECE U IHEPZUL
no yenam numanus. ITowemy npu amom om 36ena x 3ae-
HY npoucxodam 6oabwiue nomepu anepeuu?

ITepepaua BemecTs n sHeprun B GHOreoneHO3e OCYIIECT-
BJIAETCA II0 MENAM IHTAHUA, COCTOAIINM U3 OPTaHH3MOB
PasHBIX TpouUecKuX ypoBHeii. CymecTByeT orpaHdueHme
9HCIa TPOYUYECKUX YPOBHEH, CBA3AHHOE ¢ moTepei sHep-
ruu. HakonjieHHas IpoAyneHTaMU K MOCIeIHEMY TpPO-
(buyecKoMy YPOBHIO 9Heprus uccakaer. [loaTomy KpyroBo-
poTa 9Hepruu B 6MOTeoIeHO3e, B OTJIMYHE OT KPYroBOpOTa
BellleCTB, He npoucxouT. CyllecTByeT JIUINbL HOTOK 3HEP-
I'M#, CBA3aHHBIH C ee IpeBpAaIlleHHEM U PACXONBIBAHUEM HA
KamI0M TpodHuIeCKOM YPOBHeE.

IlepeHoc BemecTs M 9HEPrHH IO LENAM NUTAHUN. Kak
BBI YK€ 3HaeTe, B OMOIeHO3aX, KAK COCTABHEIX YACTAX GHO-
reOLeHO30B, CJIOMHUIHNCE NHIEBble [eIH OPraiu3MoB, OT-
HOCAIIUXCA K PA3HBIM TPOHIECKHM VPOBHAM. B Kaxaoi
Iend NUTAHWA DU HOeJaHUK OJHUX OPraHW3MOB APYTHMH
OpraHuYecKHe BeIlecTBa MUINH U 3aKJII0YeHHAA B HUX 3Hep-
I'HA IEPexXoiAT OT 3BeHa K 3BeHY, C OZHOI0 TPOo(hHUYecKOro
YPoBHsA Ha npyroi. Ilpu sToM 3HaUWTEBHAHA YACTH ITHIIN
OpraHM3MaMH He ycBauBaeTcd. OpraHuyecKue BellecTsa yc-
BOEHHOH YACTH NUINY PACXOAYVIOTCA IIPH ABIXAHUH, 8 0CBO-
Oosxmaemasi IpM BTOM SHEPIUsA 3aTPAUMBAETCA HA APYIHe
NIPOILECCHI KU3HEJeATeIbHOCTH. BOJIbIIasa YacTh 0CBOBOK -
AaeMoi HePrHH pacceHBaeTCs B BHJe Temsa. Bemectsa
Y 3aKJIIOUEHHAdA B HUX 9HEPrus, OCTABIIHECS [IOC]Ie [I0TePh,
CBABAHHBIX C IIPOILECCAMH IHINEBapeHUd, IIXaHUS U BEI-
AeJIeHU A, HAYT Ha POCT OPraHu3MOB, nogaep:KaHue UuX Kua-
HeZleATeIbHOCTH U PA3MHOMKEeHHe.

B cpesneM, B IMIIEBHIX IENAX OT PACTEHHI K PACTUTENh-
HOAHBIM }KHBOTHBIM ITepexo uT oKoJo 10% opraEudeckux
BEIIeCTB U 3aKJIIDUeHHOU B HUX SHEPIHMHU, a4 OT JHBOTHBIX
K XUBOTHBIM — okoJo 20% . Takmue paznuumusa cBa3aHb

Qi) —i==



§ 43. Kpyzoeopom eeuyecmeé u nOMOK Inepzuu 6 6uozeoyenosax...

Puc. 207. CeTn nUTAHKS OPraHH3MOB B GHOreoLeH03axX JIyra, moJs U jJeca

TVa% =215



I'naea 6. BHOTEOLIEHOTHYECKHH YPOBEHb OPTAHH3AITHH KH3HH

: 1250 r/m? B rox

WHBIN JIec
Tpommecxni nec: 2200 r/m® B rox

Ionspran Tyuapa: 90 r/m? B rox

XBoO

Puc. 208. Yucras mep-
BHYHAA MPOIYKIMA OHOTeo-
1[EHO30B

€ TeM, YTO PACTUTEIbHOATHEIE }XUBOTHEIE B I[8JIOM MeHee o-
(beKTHBHO yCBaMBAIOT NHIY, YEM IUIOTOSAAHBIE, HOO pacTu-
TeJbHasdA MHUINA COAEePIKUT GONMBINOEe KOTUIECTBO TPYAHO IIe-
peBapuBaeMOi KJIeTUATKH.

Tax, a5 Toro, YToOBI Macca Tejla TPABOANHBIX JUBOTHBIX
yBenumumiacsk Ha 100 kr, um Hag0 cbeets 1000 Kr pacTuTe b-
HOIT Maccsl, a Guarogaps cbeneHHbIM 100 Kr MsaCHOM mmmmm
XHUITHAKH MOI'YyT YBeJIMYUTD Maccy cBoero Tesa Ha 10—25 kr.
SHAYUT, €CJIH HA CO3JaHue 1 KI' Macchl CBOEro Teja PacTu-
TeJIbHOAJHEIE }KMBOTHBIe 3aTpaunBaioT B 10 pas 6osbIie coJi-
HEYHOH YHEPIrHH, YeM PACTeHHS, TO IJIOTOSAHBIE KHUBOT-
Hble — B 100 paa Goskiue. B cBsasu ¢ OONBIINM pacXoabIBa-
HHEeM Ha KaMJoM TDODHYEeCKOM YPOBHE OPraHUUYEeCKUX
BeIlleCTB U 3aKJII0YEeHHON B HUX SHEPI'UH YHCJIO 3BeHBLEB B -
IIeBbIX IMenaxX OMOreoneH030B 0OLIYHO HE TIPEBBIIIAeT YeThI-
pex-nAaTH. YeM [JIMHHee NUIEBasd IIeNb, TEM MEeHbIIe JHep-
I'MH JOHEeT 0 ee IOcye Hero 38eHa. Tak, yuepes 4—5 3BeHBeB
IHINEeBOH e ITOJYYeHHEIe 0T IPOIYIEHTOR OPraHHUYecK e
BelllecTBa ¥ DHEePrusd OIPaKTHUECKH UCCEKAIOT,

CerH muTaHus opraEM3MoB. [IHIeBsle B3aHMOOTHOIIE-
HUS OPraHM3MOB B IIPHPOMHEIX COOOIIECTBAX OYEHDb CJIOMK-
Hbl. B HEX Bcerjja uMeeTcs MHOTO apajjielbHbBIX, Ieperie-
TAIOIUXCA U PA3BETBIIEHHEIX 1Iellel MUTaHuA, 00pas3yomux
cemu numanus (puc. 207). 910 cBA3AHO C TEéM, UTO OOBIYHO
Ka{J0e 3BeHO IeNH MUTAHUA IIPEACTABJIEHO OPraHu3MaMH
He OHOT0, 8 HEeCKOJILKHUX BH/IOB, BXOAAIINX B PA3HBIE LIETTH
nuraaud. Tak, ceMeHaMHU eI TUTAKTCH MBIIITH, DeJIKH, Kie-
CTBI, JATJIEL. DTH )K€ YKUBOTHEIE BXOAAT U B IPYTHE eI 1~
TAaHUA, 100 OHM IMHUTAIOTCA HE TOJBKO ceMeHaMu. B pasHBIX
IenAX DTUTAHUA MOTYT OJHOBPEMEHHO AefiCTBOBATE MHOI'He
HaCceKOMOsAHbIe ITHIBI, TPEI3YHBI H XHUI[HUKH.

Taxum o0pas3oM, nepexo/] BEIECTB U 3HEPT'UH B OHOTeoIe-
HO3€e IPOUCXOJHT 10 BCEM B3aNMOCBA3aHHEIM IeIIAM [INTAHUH,
CIIaralOnIAM IHINEBYIO CeTh OHOreolleH03a. Y THeTEeHHe HITH
paspyiIerue Ja1000r0 3BeHA 3TOH CeTH ¢ HeH30eHOCTRI OT-
pasaeTcsd Ha BCel IHINEeBON CTPYKTYpe GHOreoleHo34a.

> IIpoxyxuusa GHOreoeHO308. 3e/leHbIe PACTEHHA, KAaK
OCHOBHBIE IIPO/IYIEHTHI GHOTe0IeHO30R,, HCIIOJIb3Y A AHEPIHIO
COJIHEYHOTO CBeTa, 00pasyioT opraHuyecKkue Bemectsa. Ko-
JINYECTBO OPraHUYeCcKoro BelllecTBa, CO3NaHHOr0 3e/IeHbIMHU
PacTeHHAMU 3a OIpeleJJeHHOe BpeMs Ha eNUHHILY ILIOMmA-
a1 6MOreolleHO3a, HA3BIBAIOT NLepauLHol npodykyueil. Ilpn-



§ 43. Kpyzosopom eéeujecmé u nomoxk anepzuu 6 6U02€0YeH03ax...

MepHO IIOJIOBUHY 9HEPIHH, 3allaceHHOH B npoiecce GoTo-
CUHTe3a, PACTEHUA IIOUTH CPa3y MCIONb3YIOT HAa ABIXaHHUE,
OcranbpHasA 3alaceHHAS SHEPTHA COCTABIACT YUCMYO nep-
6UYHYI0 npodyKyulo 6uozeoyernosa. Ee M0OHO OIIpeeIUTh
KaK CKODOCTh YBeJIMUeHHS MacChl PACTEHHH 3a KaKoe-To
BpeMsA HA eJMHUILY ILUIOMIAAH. ITa NPOAYKIUA CIYXKHAT IH-
I[eil, JOCTYIHON PACTHTENbHOAIHLIM *KUBOTHEIM. dncTas
MepBUYHAA MPOAYKIMA ObIBaeT pasdnuuyHOM B OHOreoneHO-
3ax (puc. 208). [IppumHa TAaKUX pasaIUyUil CBA3aHA C TEM,
YTO OJif POCTA PAacTeHWil HeoOxoaum psaj pecypcos. Ecan
OOWH U3 HUX, B TOM UIH HHOM OHOTreoIleHO3e, HAXOAUTCH
B HEJIOCTATKE, TO OH CTAHOBHUTCS OrPaHUYMBAIOIIUM (DaKTO-
poM NpoAyKIMHU. B mycTeIHe, HanpuMep, TaKkoil orpa-
HHYWBAKONIIANA (hakTOp — HEAOCTATOK BOAbLI, & B TYHAPE —
HHUBKAas TeMIepaTrypa 1 u3bbITOK BJIATH.

KosnmuecTBo OprainyecKoro BelecTsa, HAKOIJIEHHOI'0 r'e-
TepoTPOhHEIMHE OpPraHm3MaMu Ha JO0M TpodhHUecKOM
YPOBHE, Ha3LIBAIOT 6MOPUYHOU npodykyuell Goreonesosa.

Kasx el 0M0reoeH03 XapakTepusyeTcs U o0well npodyx-
yueil — CyMMAapPHBIM KOJHYECTBOM OHOMACCHI: IPHUPOCTOM
Macchl Bcex ocobeli, B TOM 9HCJIe IIOru0IINX, Macckl 06paso-
BAHHBIX CeMfAH, HOBODOMKIEHHEIX ocobei, MTPHUIKH3HeHHBIX
BBIZICJIEHUH U T.11. BernuuHy m11000# npoayKIiun Guoreomne-
HOB0B 00BLIYHO OTHOCAT K eIWHHIIE ero ILJIOMIaLH UIIH 00he-
ma (Br/™M%, Kr/ranT. A.). <

IIEPBUYHASA
MMPOOYKITHSL
BHOIIEHO3A

I TPATHL HA AbIXAHUE
pacTeHu

— JHCTaA IepBUYHaA
NPOAYKILAsA

TpaTbl <—
Ha JbIXaHue
HHUBOTHBIX

BTOPUYHAA
IPOAYKIHA

E///// Cemu numanus, » nepsuinas nPodyKyus, Lucmas nepeuinas npodyKys,

8MOpPULHAA NPo0YKUUA, 00wan npodykyus. 4

@ 1. ITouemy 8 nuwesbLx yenax om nepaozo nuuLeaozo ( mpo@uieckozo) ypos-
Ha KO0 emopomy nepexodum moabiko oxono 10% sewecmea u anepzuu?

2. B c843U ¢ YeM 0m KOHCYMEHMOE Nepeozo nopadka K KOHCYMeHmam 6mo-
pozo nopadia nepexodum oxono 20% eewecmea u snepzuu? 3. Ilowemy nu-
uieeble wenu 00blLHO COCMOoAm U3 He001bw o020 yucaa (4—5 ) 3eenvea? 4. 00%-
ACHUME, 6 C6A3U € HeM 8 OL0ze0UeH03aX NuUesble yenu o0pasyrom cemu niu-
manua? » 5. Kaxyo npodyxyur 6U02e0UeH03a Ha3bl8ai0on nepeuimoil,
a kaxyw — yucmotif 6. Ymo npedcmasnsem coboil 6mopuHas u 00W,as npo-

dyryus duozeoyenosa? 4

_ Cocmasvme 8 mempadu HECKOALKO Yenell NUMAHUA U3 OP2AHU3MO8, X004
wux 6 usodpaxcernuvle Ha pucyrre 207 nuujegovre cemu.

8-Tepemos, 9 x. —2 1 7



I'naéa 6. BHOTEOUEHOTHYECKEHH YPOBEHb OPTAHH3ALIHH JKXH3HH

§ 44.

OCHOBHBIE CBOHCTBA BUOT'EOI[EHO30B.
CMEHA BHOTEOIIEHO30B

Puc. 209. IlenocTtHOCTE
OHonenosa

Buviacrhume ¢ nomowsbio pucynkoe 213 u 214, kaxue no-
CMYNAmeabHble U3MEeHEeHUL NPOUCXO0AM NPU POPMUPOEA-
HUW 0U02€0U€H03a HA NePEULHO C80000HOI MeppuUmopuL
U meppumopuu paxee Cyu,ecmeosasuLezo Guozeouenosa.

BuoreonmeHos Kak oTKpBITaA OMOJOTHUYECKASA CHCTEMA
CYIIECTBYET Ha OIpPeIeIeHHON TePPUTOPHUH U CIIOCOOEH BEI-
NepP)KHUBATh U3MEHeHUs, BHOCHMEIE B HEr0 PasIinYHbIMHI
KoMIoHeHTaMH. CIoKUBIINIICA OHOre0eH03 OTIMYALT I1e-
JIOCTHOCTE, CAMOBOCIIPOM3BO/CTBO, YCTOHUMBOCTE, CaAMOpe-
ryJaAnys, cIocOGHOCTE K U3MEHEHUAM M PA3BHTHIO.

OcHOEHEIE CBOMCTBa OHOreoNeH030B. [[e0cmHocme 61o-
reoleHosa obecrnednBaeTCs NOTOKAME 9HEPI'MH M BeIlecTBa,
CBASBIBAIOIIIMMMU OPIaHW3MBI IPYT C APYTOM M CPeJ0il UX 061-
ranusA. ColHeuHas sHEPIHA U HEOPraHAYECKHe Bel[ecTBa cpe-
JIbl, aKKYMYJIUDYeMble aBTOTPO(MHBIME OPraHM3MaMH , ACIIOJb-
3YIOTCA B IpoIlecce KHU3HeAeATEJLHOCTH BCEro KUBOTO KOM-
MOHEeHTa OHOreoNeHo3a IO HeIAM ¥ CeTaM nuTanms. 1lua,
HEYCBOEHHASA KHBOTHBIMH U yaJIeHHAS BO BHEIIHIOW CPey,
MepTBLIE PACTUTENbHBIE, KUBOTHEIE H JPYIHE OpraHuuecKHe
OCTATKM MHHEPATU3YIOTCHA B IIPOIIECCE KUIHEIeATeIbHOCTH
PEeAYIIEHTOB M BO3BPAIAIOTCA B KPYTOBOPOT BEIIECTE, Helpe-
PBIBHO IIPDOMCXOAAIINI B OHOT€OIeH03e. ¥ TTIEKHUCIIBIA a3, 3a-
TpauMBaeMblil HA 0OpA30BaHWE OPTAHWUYECKHX BEIECTB 3ese-
HBIMH DACTEHHAMH, (DOTOCHHTE3UPYIOIIUMA 1 XeMOCHHTe31-
PYIOIIMMH OaKTePUAMHE, BO3BPAIAETCH B OKPYKAIOIIYIO CPeLy
IpH ABIXaHUHK Opra’HusmMoB (puc. 209). ArMochepHbIi Kuco-
PoJ, UCIOIL3YEeMbIH OPTaHU3MAMU IIPH JALIXaHWH, BOCIIOJIHA-
erca B OHoreoneHose Oyiarogaps mpomeccy (hOTOCHHTEe3a.

Camosocnpou3sseodcmeo GUOre0IEHO34a CBA3AHO CO CIIOCO0-
HOCTBIO eI'0 OPTaHU3MOB K DA3MHOKEHUIO, HAJTHIHeM ITHIIe-
BBIX pPecypcoB, HeOOXOIMUMEBIX IJIA MX POCTA M PA3BUTHUS,
a Takske BOCCO3NAHHEM OPraHM3MaMH cpefbl 0bHTaHuA.

Yemounusocmey 610reoleH03a — 3TO €ro CrocobHOCTh
K JUIMTeJIbHOMY CYIIeCTBOBAHUIO, COXPAHEHHIO BO BpeMe-
HU CBOEH CTPYKTYDHI M (PYHKIMOHAJBHLIX CBOHCTB IPH
BO3JeHCTBHH BHEINHUX (harkTopoB. OHA TaKKe NpoaBIsaeT-

218 ———



§ 44. Ocnosubie ceoticmea 6uozeoyeno3os. Crxena 6u0z2e0yen03086

¢ B CIIOCOOHOCTH 6HOTe0IleH03a BO3BPAlaThbCA B UCXOQHOR
(nam 6JIM3KOe K HEMY) COCTOSHHE IOCJe BO3IeHCTBHA
(haKkTOPOB cpenbl, BEIBOAAIINX €0 U3 CJOKHUBIIErOCs PAaB-
HOBECHA.

Camopezynayus — CBOHCTBO OMOreolneHO3a NOAAEP-
SKMBATH OIIPE/IeJIEHHOE COOTHOIIEHHEe OPTraHU3MOB BO BCEX
CIIO}KUBITUXCA B HeM Ienax nuranus. CaMoperyasius oc-
HOBAHA HA NPUHINAIE 00pAaTHON CBA3H: KOJeOAHUA PACTH-
TeJIbHOI 6MoMAacchl BIUAIOT HA UHCJIEHHOCTb TPABOSIHBIX
JKHMBOTHBIX, 4 X YHCJIEHHOCTH 3aBHCHUT OT YMCJA XUITHM-
KoB (puc. 210).

Hamenenusn B Ouoreonenosax. B nob6oM ODuoreoneHose
NMPOUCXOAAT M3MeHeHHA. OIHU U3 HUX NUKJIWYECKUe, IPY-
rue — MoCTyIaTeJbHBIE,

K yurkauveckum (pezyasapHo noemopalUWUMCA) U3-
MeHeHUAM OTHOCAT CYTOYHBIE, CE30HHbIE U MHOTOJIET-

Puc. 210. Camoperyasanusa GHOTe0IeH03a OCHOBAHA HA MPHHIHITE 00pPaTHO cBA3H. YHCIEHHOCTH Kask-
JI0TO BU/Ia YPABHOBEIIMBAETCH YHCICHHOCTHIO IPYIHX BHIOB, CBA3AHHBIX ¢ HHMH IHINEBBIMH CBA3AMH

g =219



I'rasa 6. BHOTEOIEHOTHYECKHH YPOBEHB OPTAHH3AIIHH JKH3HH

CBOHCTBA
BHOTEOLIEHO30B

— [eJIOCTHOCTD
- CAMOBOCITPOM3BOICTBO
— YCTOHYHBOCTE

—» caMOperyiIanus

—» H3MEHeHHe

Hue. CyTOYHBIe H3MEHEHUA CBA3AHBI C 3AKOHOMEPHBIMH
NepHOAUYECKHMHI CMEHAMH AHS M HOYH, a Ce30HHEBIE — CO
CMeHOH BpeMeH rojsa. B TeueHHe CYTOK y PACTEHHI 110-pas-
HOMY IPOXOIAT (hOTOCHHTE3 M MCIIapeHue BOIbI; V 3KHUBOT-
HBIX MeHsJeTCHA IOBeJeHHe: OJHM U3 HHX 0oJee aKTHBHBI
JHEM, ApYrHe — B CYMEPKH, a TPeThbH — HOYbIO.

Ce30HHBIE HBMEHEHHSA TPOABJIAIOTCA B OCEHHEM JIMCTOIA-
Jile Yy MHOTHX JIePeBhEeB H KYCTAPHUKOB, OTMHUPAHUY K 3UMe HaJl-
3eMHBIX OPT'aHOB Y MHOTOJIETHHX TPAaB, OTJIETE H IPHJIETe IIe-
PeJeTHBIX ITHII, THE3I0CTPOSHUH, BeCeHHEH U OCeHHEeH JINHb-
Ke, BEIBEJIeHMH [MOTOMCTBA ITHIIAMA W MJIEKOIUTAIOIIHMHA,

C mpux0/10M BeCHBI BUJI0OBOH, 4 3aTeM U YMCJIEHHBIH COCTaB
opraHuaMoB OmoreoneHosa BoccraHaBausaercs (puc. 211).
BoubImoe BIUsAHNE HA X0 PEryJADHBIX Ce30HHBLIX ABJICHHH
OKas3bIBAIOT PA3JIMYHBIE OTKJIOHEHUS B TOTOJHBIX YCJIOBHAX,
HANpuMep, 3aTsAKHAas XOJIOAHAS WK TeIIad BEeCHA, MKapKoe
H CYX0€ WM XO0JIOTHOE U JOKIJIMBOE JIETO.

BeCHa JieTo

BecHoii 9epe3 KPOHEI AePeBLEB K PACTEHUAM HHIKHETO fpyca NpoHukaer Gonabie
COJITHeYHOr'o cBeTa, 4YeM JIeTOM

Puc. 211. Cesonnble H3MeHeHHA B OHOTeOIeH03€e JHCTBEHHOTO Jeca
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§ 44. Ocnoennie ceoticmea 6uozeoyenosos. Cmena Guozeoyeno3os

CMmena 6uoreouenos3os. IIpomecc nocmynamenibHblX U3-
MeHeHUll 1 pa3BUTHA 0HMOreoIleHO3a B HAIIPDABJIEHHH IMOBEI-
IMeHHUsA ero YCTOMYUBOCTH ODBIYHO HA3BIBAIOT CyKuyeccuell
(oT maT. cyxyeccuo — MpeeMCTBEHHOCTh, Hac/el0BaHue).
OsHa MOKeT IMPOUCXOAUTH HA NIePBUYHO CBOOOJHON Teppu-
TOPHH, UJIX HA TEPPHTODHUH, T'le PaHbIIe CYINeCTBOBAT Ka-
Koii-mu60 6uoreoeHos.

PopMHUpOBaHHE HOBOTO OHOreoneHo3a Ha IepBUYHO CBO-
GomHOM cyire (y4acTKH, ocBOOOKJaeMEle IPHU TASHWY JIeJ-
HHKAa, OTCTYILIEHMH MODPSA WK BHICHIXaHUH 03epa, rojibie
CKaJIbl, CHINYyYHe MeCKH), He 3aTPOHYTO Mo4Bo00pasoBaHU-
eM, HAUMHAeTCA ¢ IoceIeHus TUImaiauKoB (puc. 212).

ObOpazoBaHue IMMOYBBLI MOMKET IIPOUCXOJHTDL B PE3yJIbTaTe
paspyIleHHs IOBEPXHOCTH MATEPHHCKOW IMOPOMALI JIMIIai-
HuKaM#u. OTMHuparonye JAIIaHHUKH oboramaiT o6pasyio-
HIYIOCH II0YBY OPraHMYECKMMH OcTarkaMu. BoocaeacTsuu
HA TOHKOM paajaraiolieMcs o JeiicTBHeM OakTepuii cjioe
OCTATKOB JIMIMAWHUKOB U MUHEPAJIbHOM IIBIIX HAUMHAOT 10~
asaaTbcd Mxu. OMHOBPEMEHHO ¢ JIMINAWHUKAMH U MXaMH
OCBaMBaeMVI0 TEPPHTOPHIO 3aCeJIAI0T MeJKHe HaCeKOMBIE,
NMayKu ¥ ipyrue 6ecrno3soHoYHbIe dKUBOTHEIE. ITo Mepe najb-
Helimero ()OpMUpPOBAHUA MIOYBLI, HAKOIJIEHUA B HEl opra-
HHAYECKHX OCTATKOB CTAHOBUTCH BO3MOYKHEIM IIPOPacTaHue
3aHECeHHBIX BETPOM CeMAH pacTeHWH (OJHOJETHUX M MHO-
roJIeTHUX TpAaB), YBeJIWYeHHe BHA0BOTO COCTABA U YMCJIEH-
HOCTH IMOYBEHHBIX 0ECII0O3BOHOYHEIX, PACTHUTEJIbHOATHBIX
HACEKOMBIX, MOJLIIOCKOB, MeJIKUX rpei3yHOB. C HAKOIIeHU-
€M I'yMyca ¥ C IOBBIIIIEHHEeM BJIAXKHOCTH IIOUYBLI IIOCTEIIEHHO
(OpMHPYIOTCA JIYTa, CTEIH W Jieca, 3aceseMble DA3INIHbL-
MH IIO3BOHOYHBLIMH XHUBOTHBIMH. IIpH oTCyTCTBHH Hapyle-
HWI CYKIleccHs 3aBepIliaeTcs BOBHNKHOBEHHeM HOBOTO bojiee
yCTONYMBOTO ODHOTe0eHo3a, HAXOIAMETOCA B OTHOCHTEb-
HOM pPaBHOBECHH CO cpejoii (puc. 213).

Yarije BCero CYKIIeCCHH ITPOUCXOAT Ha MeCTe paHee CyIle-
CTBOBABIIIHNX OMOTEOIIEHO30B I10CJe HAaHEeCeHHBIX UM IIOBPEesK-
nenuit (mocnegcteus Oypu, yparasa, moxapa, BRIDYOKH Je-
ca, BeInaca ckora). CHauajia TeppATOPHIO IyTEM 3aHOca ce-

JHAIIARHAKY MXH

Puc. 212. Hakunuele Jau-
maHHMKH HA CKaJxax —
NHOHEPHI PACTHTEJIBHOCTH

H3MEHEHMSA
B BHUOTEOLIEHO3AX

——p MOCTYNaTeJIbHEIe

—» [HKJIH4YeCKHe

CYTO4YHBIE <—

Ce30HHEBIE -—

MHOT'OJIETHHE --—

Puc. 213. @opmuposanne GHOreoleHO3a HA NIEPBHYHO CBOGOIHOMH TeppHTOPHH
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I'nasa 6. BHOT'EO
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[ EHOTHYECKHH YPOBEHb OPTAHH3AI[HH ;KH3HH
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Puc. 214. BoccranoBaenue GHOreoleH03a — 3apacTaHue eJ0BLIM JIeCOM BEIDYOKH

MSAH 3aCeNIAI0T OJHOJIETHHE CBeTOMIO0WBEIE PACTEHHUA, a 34a-
TeM MHOroJieTHHe Tpaeel (puc. 214). C TedyeHmeM BpeMeHH
B 9TOM MeCTOOOUTAHWH TIOABJIAIOTCA KYCTADHUKH, a 3aTeM,
JHCTBEHHEIE JlepeBbdA, IOCTEIIEHHO BhITECHAEMBIE ebio. I1o
Mepe 3aceJeHUsA TePPUTOPHH DACTEeHHAMH CKJIAALIBAETCHA
U BHJOBOH COCTAB JKUBOTHBIX JAHHOTO MecTooburanusa. Boc-
CTaHOBJIEHHe OMOre0lleH03a eJI0BOT0 Jieca IT0C/Ie BRIPDYOKHM 3a-
"HuMaeT Ooxee cra Jer. ChopMupoBaBmiica OMOreonexHos
OKas3bIBaeTCA YCTOHUYUBEIM. IIpONCXOAATHE B HEM IIPOIEC-
CBI MOAJEPKUBAKOT €0 IJIUTEIbHOE CYIIeCTBOBAHNE HA OII-
peleleHHOM TepPUTOpHY 663 BUANMBIX U3MEeHEHHI.

Wrax, pazeurue 1 cMeHa OMOreol[eHO30B — OJHA H3 OC-
HOBHBIX ITPUYMH UX MHOT000pasuda B npupose. B npomecce
HCTOPHYECKOI0 Pa3BUTHA YeJ0BEK II0CTEIIeHHO IIpeodpaso-
BHEIBAJI IPHPOAY AJS CBOHX HYKA. JTO IPHUBEJO K yac-
THYHOHM 3aMeHe eCTeCTBEHHEIX OHMOreolleHO30B Ha Halmei
IJIaHETEe HCKYCCTBEHHBIMH arpo0HOIeHO3aMH.

Cgolicmea 6uozeoyeH0308: eJOCMHOCMYb, CAMOB0CNPOU3BOICMEO, YC-
moilyueocmy, camoOpezynayusl, U3MeHeHUs 8 OLU02e0UeHO3AX: YUKIULECKUE
U nocmynamenbHble, CYKULCCUA

1. Kaxumu ceoiicmeamu odbradaom 6uozeouernoswt? 2. B wem npossasemcs
yeaocmuocms duozeoyerosa? 3. Ymo nonumalom nod camosocnpoussodcm-
80M U Yycmoiliueocmsio 6uozeoyerno3a? 4. B wem nposeaaemcs camopezyns-
yusa 6uozeoyenoza? 5. Kakue yukiudeckue uaMeHeHUs npoucxodsm & 6uo-
zeoyernosax? 6. Karxou npoyecc 6 pazsumuu 0uo0zeoyeno3a HaA3bl8aom cyx-
yeccueii? 7. Kax npoucxodum 80ccmano8aeHUe GLO2e0UeH03a 08020 Necad
nocjae noxapa uau euipyoru eneii?
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§ 45. Azpobuoyenos Kax UCKYCCMEEHHOE COOOWECME0 OP2ZARUIMNOE

§ 45.
ATPOBHOIIEHO3 KAK HCKYCCTBEHHOE
COOBIIECTBO OPTAHHU3MOB

Paccmompume pucyrok 215 u pewume, uem UCKYccmeeH:-
Hble coofujecmeda Opzanu3mos — azpoduoyeHo3bl 0Om-
AULAOMCA OM ecmecmeennvx — 0U02e04eH0308.
ITouemy azpobuoyerHo3bl MO2YM CYUWECMB068ams MOJbKO
npu ux noddepicke wesl06eKom?

O6mue npeacrasjeHns 06 arpoduonenose. Azpoduoye-
Ho3 (oT rpey. azpoc — moJie ¥ ODHOIEHO3) — 3TO COBOKYII-
HOCTEL OPraHHM3MOB, OOMTAIOIMINX HA 3eMJIAX CEJBCKOXO-
3AHCTBEHHOrO, 4 TAK¥Ke JeCHOTO [I0JIL30BAHUSA, 3aHATHIX
[OCeBAMH MJIH IOCAJKaMM KYJIbTYPHBIX pacTeHHH nmubo
ApeBecHLIX Hacax/ eHni. I1ossa, Ha KOTOPBHIX YeJIOBEK BIPa-
IMHUBaeT KapTo(esb M KalyCTy, IIIeHHUILY, POiKb, ITOACOJI-
HEYHUK, a TAKJKe CaJibl ¥ BHHOTPDAAHUKH, B KOTOPBIX OH pas-
BOJAUT A6JIOHH, TPYIIH, BUIIHHA, CAWBEI, BHHOTPAX — 3TO
IpHMephI Pa3IHuYHbLIX arpofuoieHo30s (puc. 215).

Puc. 215. Arpo6HoneHo3bl
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T'raea 6. BHOTEOLEHOTHYECKHH VPOBEHL OPTAHH3AIIHH JKH3HH

PacTutenbHBIN IOKPOB B arpo0HOIEHO3aX, CO3/[aBAeMBIH
YeJIOBeKOM, 00BIYHO mpejcTaB/ieH KAKUM-JIH00 OJHUM BH-
AOM HJIH Jla’ke COPTOM KYJIBTHBHUDPYEMOI'O PACTEHHA C He-
CKOJIBKMMH CONYTCTBYIOIIUMHU €My BHIAMH JHKHX pacre-
HHH, KOTOPEIE CTAHOBATCA COPHAKaMH (puc. 216).

BripamuBaeMble pacTeHHA U COMYTCTBYIOLINE MM COPHA-
KH B arpo6HoIeH03e CAYKaT IPOUZBOAUTEIAMH Opraiuye-
CKOro BelllecTBa — IpoAyneHTaMu. CHHTe3UpyeMble UMH

Puc. 216. Copusle pacTenus arpoGHoneHo308: 1 — Bacuiex cHEHIL; 2 — XBOII MOJIeBoii; 3 — peneiiHuK
(omyx)

Puc. 217. HenoubIii KPYTrOBOPOT BELIECTE H MOTOK 3HEPTHH B arpofHoLeHo3e
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§ 45. Azpobuoyenos Kax ucKyccmeennoe coobu,ecmeo op2zanHu3Imos

OpraEMYecKHe BeIlecTBa M aKKYMYyJHPOBaHHas B 9THUX
BEILeCTBAX SHEPTHA MPOXOLAT IO BCEM ITHINEBBLIM IEmAM
arpo6uonenosa (puc. 217).

PacrurenbHOAMHEIE YKHBOTHBIE, IIepelIe/ e K IUTaHuIO0
BLIPAIIMBAEMBIMH KYJIbTYPaMH, HAX0AAT B arpobHoneHo3ax
61aronpUATHRIE YCJIOBUA M MOTYT CHIIBHO IOBPEKIATE KYJIb-
THBHpYyeMble pacrenusd (puc. 218). Muorzaa B arpodnomneHo-
3aX BOBHMKAIOT BCIILIIIKH MACCOBOT0 PA3MHOMKEHU A JKUBOT-
HBEIX-BpeQHTeeil, HalpuMep KJI0Ia BpeJHOH dYepenalllKy Ha
IOJIAX OIIeHUIIbl, KOMOPAACKOTO KyKa Ha M0JIsAX KapTode-
14, 6a004KH OeIAHKH KalyCTHOM — HA I0JIAX KalyCTh, I10-
JIeBBIX MBbIIIed 1 IOJeBOK IIPH BEIPAIIIMBAHUM 3€PHOBBIX
KYIBTYP.

HMmerorea B arpodHoIieHo3ax ¥ rpubbI-IapasuThl, HAIIPA-
Mep, IOJOBHEBHIE, CIOPHEIHBEBEIE, PKABUMHHbBIE, MYUYHNC-
ropoceie (puc. 219). 'os0BHA, CHOPBIHEA U Pa3JHYHBIE
p)KaBUMHHLIE TPHOBI IOpaskalT, HAIPUMeD, NIIeHUIY;
MYYHHCTaA poca — KPBUKOBHHK, CMODPOJHHY.

Taxum oGpasoM, B arpodmoneHos3e, KAk U B eCTeCTBEH-
HOM c000IIecTBe, KOMILIEKChl OPTAaHU3MOB, BXOAIINE B €TI0
coCcTaB, XapaKTePHU3YIOTCS DA3IMYHBIMH B3aHMOOTHOIIIE-
HHAMH, B TOM YHCJIEe TUIeBbIMH (TPODQHYECKHIMH) CBA3AMH,
00pas3yIONMMH IUIIeBLIe enn. BmecTe ¢ TeM, BUIOBOE Pas-
HooOpasue OPraHM3MOB B 3THX Lenax OegHee, ueM B 6mo-
reoneHosax. Iloaromy, B arpofuoiieHo3ax Ienei TUTAHHA
3HAYUTEIHHO MEHBIIIE, ¥ OHH COCTOAT U3 HeOOJIbIIIOr0 Yuc-
Ja 3BeHbeB (puc. 220).

Puc. 218, JXnBoTHEBIE-Bpe-
XATEeIH arpodHONeH030B:
1 — cauaens; 2 — ryceHu-
ua GeNAHKH KANMYCTHOMH;
3 — KoJIopagCKHil KYK

Puc. 219. I'pubei-napasaTsl arpodHOLEH0308: 1 — roJIoBHA; 2— CIODPBIHBA; 3 — P/RaBUMHHBIH Ipubd
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T'naséa 6. BHOTEOLIEHOTHYECKHH YPOBEHB OPTAHH3ALTHH KH3HH

NImeHHIa T e IIoJieBKa s KaHIOK

Puc. 220. Onna u3 uenei NHTAHUA arpodHOIEHO3a

Puc. 221. Ilpumenenue
repOMIIHIOB

» Orauyus arpoGHOLEH030B 0T GHOTeoIeH030B. Arpo-
OHOIEeHO3BI BCerja CO3Lal0TCS UYEJOBEKOM HA MecTe CyIIe-
CTBOBABIIINX pPaHee eCTECTBEHHBIX OMOTe0IeH030B.

Kommurekcel OpraHusMoB, KpoMe KYJIbTUBUPYEeMBIX pac-
TeHUH, B arpobHoIeH03ax, KaKk U B €CTeCTBeHHBIX OHOreo-
IeHO03aX, (OPMHPYIOTCS B pe3yasTaTe G0pb6EI 3a CYIIECTBO-
BaHHE M eCTeCTBeHHOro oTdopa. OIHAKO YeI0BeK, co3jaBas
PacTeHHsAM BO3J/le/IbIBaeMbIX BHAOB GIaronpusTHbIEe ye-
JIOBUA IIPOU3PACTAHUA, IIOJABJIAET OPraHU3MEL IPYIUX BU-
noe. Hanpumep, npy G0IbINON YMCIEHHOCTH COPHAKOB 1 Ha-
CEKOMBIX-BpeJuTeNeld JIOAN UCIOJIbL3VIOT PA3JHYHBIE XIi-
MHUYeCKHe CI0Co0Bl X yHHUTOXeHUuA (puc. 221). IMaa
Gops0bI C COPHAKAMHE IPUMEHSATCA 2epOuyudst (0T 1aT. 2ep-
Oa — TpaBa u yaedo — y6usaw). OLHAKO HEKOTOPLIE 0COOH
COPHAKOB COXPAHAIOTCA U JAIOT IOKOJEHUs, YCTOHUYHBRIE
K 3THM AJ0XHMMHKAaTaM. B nanpHeiineM npuxoguTcs IIOBLI-
LIaTh AO3BI M MCIOJB30BAThH 00Jiee CHIIBHOAEHCTBYIOIIHe
repounuael. OHM HAKATIIMBAKOTCSA B [I0YBE, BCACHIBAIOTCS
KODHSAMH pacTeHHH, a 3aTeM IepearoTesd 0 THUIEeBhIM Ie-
IIAM KOHCYMEHTaM, B TOM UHCJe U YeJIoBeKy (puc. 222).

IIpu ucmonb30BaHKMYU AZOXMMHKATOB OJHOBDEMEHHO
C PACTHUTEeJhbHOAJHBIMHM HACEKOMEIMHA IIOoTUHAT U IIoJjes-
HbIe JJIA arpoduoneH030B HACEKOMBIE-XUIIHUKH 1 HACEKO-
Mble-mapasuThl. IloaToMy npu HapymeHuAaXx Oaxamca
¢«XUIIHUK —KepPTBa», «[1apasuT—XO03AWH» YACTO IIPOUCX0-
JHUT MacCcOBOE Pa3MHOMKeHHe HeKOTOPHIX BRIKHBIIIHX HACE-
KOMBIX-BpeJIHATe e,



§ 45. Azpobuoyenos Kax ucKycemeennoe coobuyecmeo OP2ZaAHUINOE

CMeHa pacTUTEIBHOTO IOKPOBA B arpodHONeH03aX, 8 IPH
3aluTe yporKad i KOMILJIEKCA KOHCYMEeHTOB, IIPOUCXOAAT ITO
BOJIe ueJoBeKa. [loaToMy arpo0HolleH03 — He caMOpas3BH-
Balomiascd CHCTeMa, a CHCTeMA, peryjupyeMas 4eJIOBeKOM.

ArpobuoneHo3s KaK HCKYCCTBeHHbIe COO0IIeCTBA CHIIb-
HO YIIPOINEeHEI U HeyCTOHYNBEL. VI3 HUX YesIOBeK IIOCTOAHHO
U3BIMaeT NPOAYKIHIO (yporKai) OSHOTO WM HECKOJbKHUX
BHJIOB KYJbTYPHBIX DACTEHHH — TOIJa OHA He MOCTyIaeT
B IelM ODHUTAHNSA. B cBA3K ¢ 3THM B IIOUBe YMEHBITAETCH CO-
nep;KaHue OpraHuYecKHX U MUHEPaJbHEIX BEIeCTB, IIOAB-
JseTcs Heo0X0/JMMOCTE B IOCTOSHHOM UX BoaMenieHnn. Jlis
ATOr0 HA IOJIA YeJIOBeK BHOCHT yI00peHHd M BOCCTAHABIIH-
BAET CTPYKTYDPY ITOUBHL. 4

BuoJsioruueckoe 3HaUYeHue arpoduouneno3os, Marencus-
HafA X03AUCTBEHHAA AeATeIbHOCThL YeJOBeKa BeJleT K Jac-
THYHOI 3aMeHe eCTECTBEHHBIX COO0IIeCTB Ha IIOBEPXHOCTH Ha-
et rIaEeTE arpobuonenosamu. Ceituac arpoduoneH03aMHu
3auaTo oxoso 10% mmoniagu mOBePXHOCTH CYIIH, H OHH ee-
TOMHO AAIOT 2,5 MJIPZ, T CEIbCKOX03AMCTBEHHON TPOAYKIIHH.

Arpo0HroneHO3EI CTaIH He TOJABKO INIaBHBIMH IIPOM3BOJH-
TeJIAMHA NPOAYKTOB MATAHUA AJIA JII0Jei 1 KOPMOB LA CeJlb-
CKOXO03AHCTBeHHEIX JKUBOTHBIX (puc. 223), HO u Bce Oosee

- & e
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S ANOXUMHUKATHI

Puc. 222. Ilepenaua u HAKOIUIEHHE B IHIIEBBIX IENAX arpoOHOLEH030B ANOXHMHKATOR



Puc. 223. ¥Y6opka ypos:xan B arpobuoinenose

BaXXHBIMH DeryjJaToOpaMH ra3oBOro pe:xuMa aTMmochepsl
3eman. ITosToMy /s OXpaHbl OKPYIKAOIEH cpeabl BajxHa
NIpaBUIbLHASA, PALMOHANLHAS OPraHU3aMus CeNbCKOX03AM-
CTBeHHBIX JaHAmadToB. TonbKo TaKKHe arpo6uoIeH0skl CIo-
coOHEI 00eCIIeUNTb MAKCHMAJILHOE YCBOEHHE KYIbTYPHBIMYA
pacTeHHAMHM YIJIEKHCJIOro rasa u3 arMochepsl. 9To npuse-
JleT K MOBBIIIEHHIO IPOAYKTHBHOCTH arpoOMOIeHO30B, T. €.
POCTY YPOKAWHOCTH KYJBTYPHBIX pacTeHUi U sdderTus-
HOMY HCIIOJIb30BAHHIO HMEIIHXCA B pacliopAXKeHHH YeJlo-
BEYECTBA CEIbCKOXO03AMCTBEHHBIX ILIOMANEH.

Azpobuoyernos, » zepuyudsv. 4.,

B

1. Jaiime onpedenenue azpobuoyenosa. Ilpusedume npumepsl azpobuoyeH0308.
2. Cpasrume azpobuoyernos c 6uozeoyenosom. 4mo mexcdy Humu o6uezo u pas-
auunozo? 3. ITovemy 6 azpobuoyeH03ax Lacmo nPouUcxXodam 8CnblUKL MACCo-
8020 PA3MHONCEHUS OPZAHU3MO8 HeiomopbLx udos? 4. Kaxosul npeumyuiecm-
60 UCNOJIb30BAHUA 8 AZPOOUOUEH03aX GUOI0ZUYECKUX U MEXAHULECKUX MEmo-
006 COKPAUWLeHUA LUCIEHHOCMU COPHAKOE U HACEKOMbLX-8pedumeneil no
CPaHeHUu0 ¢ xumuieckumu memodamu? 5. [Tovemy 6 nocaedHee 6pema 6 cenbe-
KOM X03alicmeée npoucxodum nepexod om 6vlpauju6arHUA HA OOHOM U MOM KHce
noJie pacmenuil 00HOIL KYIbmypbl K 6030e1bl6AHUI0 NOJUKYLbMYP, HATPUMED,
20p0oxX060-20pHULHO-NO0cONHe HUK08bLx? 6. O0sacHume, noiemMy 6 Haule epe-
MA NPABUALHAA 0P2AHU3AUUA AzpoOUOYeH0306 npuolpemaem 6axcHoe 3Haye-
Hue 014 0XPaHbl OKpYHcauleil cpedvl.
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T'nasa 7. BHOC®EPHBIH YPOBEHB OPIrAHH3AIIHH JXH3HH

§ 46.

CTPYKTYPA BUOC®EPLI U ®YHKIIUHU EE JKHUBOT'0

BEII[ECTBA

Puc. 224, Baaguvmup Hea-
HOBHY Bepuaackui
(1863—1945)

Paccmompume pucynorx 225. B karux cpedax #usnu Ha
Hawell naaxeme pacnpocmparerst opzanusmol? Ilpuae-
dume npumepsl 0pzaHU3MOE, OOUMAIOUUX 6 B0DHOLL, Ha-
3eMH0-6030YULHOIL, NOLEEHHOIL U OP2AHUIMEHHOIL Cpedax
scusni. [Todymaiime, wem ozpanuveno pacnpocmpanernue
0p2aHU3IMO8 Ha Semne?

Buocgepa (ot rpeu. 6uoc — XHU3HL U cgpepa — miap) —
oboyiouka 3eMiu, HaceJeHHAS ¥ AaKTHBHO npeobpasyemas
opraEH3MaMu. B Heil HOCTOSHHO IPOMCXOAAT KPYrOBOPOTEI
BEIIECTB U NPeBpAalleHIe SHePI'HH, HOAJePIKUBAIOIIHE €€ Cy-
I1eCTBOBaHKE,

3aciayra CO3JaHHA LEJIOCTHOTO YIEeHU O 6nochepe, ee
Fpanunax, CocTaBe H (PYHKIUAX MKHBOI'0 BEIIECTBA IPHHAT -
JEXHUT PYyCCKOMY yueHoMy Bnapumupy WBanosmay Bep-
HanckoMmy (puc. 224). CormacHo ero B3raamam, dmocdepa
BRJI0YaeT COBOKYIIHOCTh BCEX OPTaHH3MOB U UX OCTATKOB,
a TaK’Ke 9acTH aTMocdepsl, THApochepsl M IUTOCHeDHI, Ha-
CeJleHHble OPTaHU3MaMH WJIN HECYIHe CJeAbl UX KU3He-
NeATeIbHOCTH,

I'paanus: 6mocdepst. I'paruns: 6uochepst onpenensaroT-
sl 00J1aCThIO PACTIPOCTPAHEHUS OPTAHM3MOB B IMe0JIOTHUe-
CKHX 0bomourax 3emuu — armocdepe, ruapocdepe u JUTO-
cthepe (puc. 225).

Bepxuasa rpanuna 6uocdepsl NPOXOIUT B atMocdepe,
B CDelHeM, Ha BbIcOTe 25— 27 KM, H olpejedeTca HapacTa-
HHEeM C BBICOTOH yJIbTPAGhHOIETOBOM COMHEYHOM pagrauu.
OrpenbHEIE criopsl GakTepuii ¥ rpuGOB 00HADPYKEeHBI HA BbI-
cote 0 40 kM. Husxuss rparuna 6uocdepsl IPOXOLAT B TH-
Toc(epe Ha rIyOUHE 4 KM U ONIPe/Ie/IsIeTcA HapaCTAIOMIeH TeM-
nepaTypoi FOPHBIX OPOJ, M OA3EMHBIX BOZ (Ha riry6uHe 3 KM
TeMmueparypa 3emau okosuo +100°C). B rumpochepe sKu3Hb
IIPOHHKAET Ha BCKO raybuBy Muposoro okeana (mo 11 k),
TIOCKOJIBKY TeMIIePATYpa BOJAEI Ha JHE OKeAHUYEeCKHUX BIAIMH
orouo 0°C.

B armocdepe Hacesen opraauaMamMu B OCHOBHOM ee HHIK-
HUH cJ0if — Tpomnocdepa. 37eck BCTPEUAOTCS pasiany-
HbIe O0HTaTenu 3eMaH, }KUBYII[HE HA IMOBEPXHOCTH IIOYBEI



§ 46. Cmpyxmypa 6uocgepsl U GYHKYUL €€ HUE020 BEUWECNER

.
Annnniickue ayra i 5
XpoitabIe Jeca {

I poKoIHCTBEHHEIE Jeca i}

Tponuueckue H cyGTponmUecKHe Jeca

O T T T S T T
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Puc. 225. T'paruns 6uocdepsl B reoJJOTHIECKHX 000109KAX SemuH

¥ TmoJHEMAalnuecs Hax Heil. B murocdepe HacelleH rias-
HBIM 06pa3oM mouBeHHEIH ciioii. Hanpumep, 3aech 06uTaoT
DaKTepuu, NpocTeimine, YePBH, KJIEI(H, HACEKOMEIe, MeJ-
KHWe MJleKomuTamoinue. I'uapocdepa npeacraBieHa pas-
JIMYHBIMM COJIEHBIMY M IpecHbIMU Bogoemamu. Hacenenue
rugpocdepsl COCTABIAIOT OPraHU3MBbl, KHUBYIIHE B TOJIE
BO/IBI, HAIIpEMED, OJ{HOKJIeTOUYHbIe BOZODOCIH, MeNy3sl,
MeJIKHe paKoobpasHbie, pbIObl, KHTOOOPA3HbIE H HA JTHE BO-
IOEMOB, HAIIDHMeP, MHOTOKJIETOYHBIe BOJOPOCJIH, KOPAJLIBI,
JepBH, KPyIHbEIE paKooOpasHble, MOJLIHOCKHA.
Cocrag 6uocdepst. B cocrase 6uocheps: B.M. Bepuan-  COCTAB

CKHI B OCHOBHOM BBIZEJIAJ JKUBOE, OMOTeHHOE U KOCHOE Be- BHOCPEPLI
mecTBa (puc. 226).

JMueoe sewecmao Guocdeps! IPeCTABIEHO COBOKYIMHO- [~ * FEHBOE BEIEETRO
CThIO BCEX OPTaHN3MOB HaIIIeii IJIAHeThI, BhIPAXKeHHOe BOMO- | —» Guorennoe
Macce 1 9Hepruu. JuBoe BeIeCTBO pacupesiesieHo B 6uocde- BeIecTBO
pe HepasHOMepHO. Hanboee BbICOKA eT0 KOHIEHTPAIIA Ha

— KOCHOe BeIlecTBO
TpaHUIaX OCHOBHBIX CpeJ FHH3HH — B II04YBe, B IOBEPXHO-

CTHBIX CJIOAX MHDOBOPO oKeaHa, Ha JHe BOJA0EeMOB.



T'nasa 7. BHOCPEPHBIH YPOBEHB OPTAHH3AIHH JKXH3HH

FerepotpodHbie

OpraH13mel

Mouga, rpyHT,
yronb, U3BECTHAK

lFopHbie
nopopasi

Puc. 226. OcHoBHBIe KOMIOHEHTHI 6HOCHEPS! H B3AMMOCBAZH Me Ly HHMH

Buozennoe seuyecmeo 6uochepsl 00pa3oBaHO COeTUHE-
HHAMHU U [10JIEBHEIMU HCKOIAaeMbIMH (HM3BECTHAK, He(Th,
ras, yroab, Top(), COBZaHHLEIMHA U mepepabaThIBAeMEIMH
OpPraHu3MaMH.

Kocnoe seujecmeo 6uocheprl mpeacTaBIe 0 'OPHBIMH 0~
POLaMH BYJKAHUYECKOTO IPOUCKOMKACHAA H MUHEePAJaMu,
BOSHHKIIUMH B Pe3yJIbTaTe I'e0JOTHUECKHUX IIPOILLECCoB Hes
Y4YacTHs OPraHu3MOB.

gﬁ%mom /KuBoe BemecTso 6uocdeps u ero pynruun. Buomacca
BHOCDEPHI BCeX OpPraHM3MOB Hallleil IaneTsl cocraBiasger 2,4-10% T cy-
XO0ro BeIlecTBa, KOTopoe cogep:xuUT 3anac 30:10%! Ik suep-

— razosas run. IIpuuem, 90% or aToro KosmdecTBa COCTABIAIOT Ha-

3eMHBIE DACTEHHA W KHBOTHBIE, 00/IaJa0IHe 3HAUHTEb-
HO GosbIreit 61oMaccoit, ueM Bce 00UTATEIH BOABL.
e RO B HO-BOC- JKupBoe BemecTBO Guochepsl BHIMOJHAET PAL FEOXHU-
CTAHOBHTeNLHAS MHYECKHUX QYHKIMHA, CPeAH KOTOPHLIX BAXKHEeHIITUMY SBIIA-
I0TCA ra3oBasd, KOHIIEHTPAIIHOHHASA W OKMCJIUTEIbHO-BOC-

L GHOre0XHMHYECKAR

IeATeNbHOCT Yeno- CTAHOBHUTEJIbHASA.

BeKa TI'asosas ¢pyHKyuA 3KUBOTO BELIIECTBA COCTOUT B TOM, 4TO,
notpeb.Aas U BhIleAd ra3000pasHble BeIecTBa, OPraHU3MEI

— KOHIEHTPAITHOHHAaA




§ 46. Cmpyxmypa buocepsvt u PYHEYUU ee HUB020 euLecmen

MOAJEPKUBAIOT TOCTOAHCTBO r'a30BOI0 COCTABA ATMOC(EDEI.
Tak, KHCIOPOJ SABIAETCS NPOAVKTOM (POTOCHHTE3a, a yI-
JIEKHMCJBIH ra3 — MPOAYKTOM AbIXaHusA opranusmos. Ilox-
3eMHBIH I'OpPIOYH ra3 MeTaH 00pasyeTcd IPH PAa3JI0KeHUH
OPraHMYEeCKHX BEIeCTB, CBA3AHHBIX C [eATeJbHOCTHIO Me-
TaHoobpasyomux 6aKTepHui.

Konuyenmpayuonnas QyHKYUL »UBOTO BelecTBa 06y-
CJIOBJIEHA HAKOIIJIEHHEM B TeJIaX OPraHH3MOB DAla XUMHUde-
CKHMX 3JIEeMeHTOB (yriepoaa, BOJOpOAa, KUCJI0poaa, KpeM-
Hud, dochopa) u coepuHeHn. Taxk, xapboHAT KalbOuA
OTKJIaABIBAETCHA B KOCTAX, 3yDax ¥ pPaKOBUHAX KHBOTHBIX;
KpeMHe3eM KOHIEHTPHPYIOT XBOIIH, a HOJ HaKaIJIMBAIOT
Mopckue 6yprie Bogopocau (puc. 227).

OKuciumenlbHO-60CCMAHOBUMENbHAA PYHKYUA AUBOTO
BEI[eCTBa 3aKJII0YaeTCsd B OKUCJEHUM U BOCCTAHOBIIEHHH
B IIpoliecce KH3HeAeATeJbHOCTH OPraHU3MOB PAla XUMH-
yecKHX coefuHeHnH. Hanmpumep, npu ¢GoTOCHHTE3E 3eIeHbIe
pacTeHHs BOCCTAHABJINBAIOT YTJIEKHUC/IBIN ras 10 yIJIeBO/I0B,
a IpH AbIXAHUH YIJIEBOABI OKMCISAIOTCA OPraHu3MaMH 10 YT~
JIEKHCJIOT0 ra3a 1 BOJBIL.

Cpenu (pyHKIUIH K HBOrO BelecTBa B 6uocdepe B.H. Bep-
HAJCKHWI B CAMOCTOATENBHYIO BB OU02€0XUMULECKYIO
deamenvHocmsb yenoseka. OHA NPOABIAETCA B HCIOIb30-
BAHWMHY YeJIOBEKOM /[AJIA HYKJ IPOMEBIIIJIeHHOCTH, TPaHC-
IopTa, CeJbCKOro X03AHMCTBAa BCe BO3PACTAIOIIET0 KOJIH-
YecTBA KOCHOTO, DMONeHHOTO M JKHBOT'O BEIIIECTB HaIIIeH Ijia-
HeTsl. BiusgHne desoBeKa Ha Ouocdepy B COBpeMeHHYIO

Puc. 227. KonuenTpanuonuas (QYHKIHA JHBOTO BenjecTsa OHocdepsl

Mopckue Gypbsle Bogopoc-
JI4 HAKANJUBAKT B CBOEM
cJ0eBHINe Ko

XBomy KOHIEHTPHUDYIOT
BCBOMX TKaHAX KPeMHe3eM

MonnocKkH HaKalIuBalT
B paKOBHHAaX KapOoHAT
KaJablHuA



rnasa 7. BHOCOEPHBIH YPOBEHB OPI'AHH3AIIHH JKH3HH

9IOXY JOCTUTaeT IJIaHeTapHOro MacimiTada. Buoreoxmumu-
JeCKHEe HHUKJBl KPYroBOPOTA BeIIeCTB W IOTOKHA JHEp-
I'dH, CBA3AHHBIE C XO3ANUCTBEHHOH HesTelbHOCTHIO 4eJio-
Bexa, Dollee 4ueM B aBa pas3a MPeBHIIIAIOT €CTECTBEHHDIE
nponeccel. [IpoMBINIIEHHOCTBIO CO3aHBI HOBBIE X UMHAYEC-
KHe COeJUHEeHHU A, KOTOPbIe He BOBJIEKAIOTCS B KPYTOBOPOT
BeI[eCTB, a HAKAILJIMBAIOTCA M 3aTPASHAIT aTMochepy,
auTochepy u rugpochepy.

Takum o6pasoM, KHBOe BelecTBO OHochepbl ABIAETCS
CaMbIM AKTHBHLIM ee KOMIOHEHTOM, aKTMBHO BO3jeiicT-
BYIOIIUM K npeobpasyiomum obnuk 3emun. Ha coBpemen-
HOM JTame pasBuTusa 0HMochepbl MVIABHOW CHIION, ompee-
JIAIOINeN ee JanbHeiilnee CyllecTBOBaHUE U Pa3BHTHE, CTa-
JIO YeJIOBEUEeCTRO.

%

Buocgepa, sewjecmeo: xusoe, Guozennoe, KOCHOS; PYHKYUL HUBOZO Bewle-
CMmea: 2430844, KOHYEHMPAYUOHHAA, OKUCLULMENbHO-80CCTAHOBUMELbHAL;
Ouozeoxumuieckan 0esmeibHOCHb Yel08eKd.

1. Jaiime onpedenenue 6uocgpeput. C umenem karkozo YHEeHO020 C8A3AHO CMa-
Hoeaenue npedcmaesaenuil o 6uocpepe? 2. I'de npoxodam 6epxHis u HUMNc-
HAR ZPaHUYbL Ouocpepor? Hasoeume ycaosus, Komopsle 02panusu6aom pac-
NPOCMPAHeHUe HUIHU 8 2e002ULeCKUX 00004 Kax Semau. 3. H3 karxux kom-
noxenmos cocmoum Guocgpepa? 4. Karxoavl. pyHKyuL HUB020 8eujecmaa
Ouocgeput? 5. O6zacnume, nowemy cpedu PynKyUil H1UB020 Beujecmaa 6uo-
c@epel 86 Hacmosawee apems omaoesbHo 8bl0ena0m Ouozeoxumuveckymw des-
MeNbHOCTb LeN08eKA.

Cpasrume mexncdy co60il 0CHOBHbLE KOMNOHEHMbL HCUBOZ0 seujecmaea duocgepoi.
Kakosol ux pynryuu? 3anonnume madauyy.

KMBOE BELLECTBO BUOCDEPDI U EFO ®YHKLUH

Fpynnbi
OpraHu3MoB

OpraHuamei DyHKLUK
B 6buoctepe

Hcnoavsysa puc. 226, pacckaxcume 0 83aUMOCBAIAX HUBOZO sewecmea
Ouocgepwvl ¢ dpyzumu ee KOMNOHEHLMAMU.

o ————=



§ 47. Buozeoxumuieckull Kpy2060pom KAk 0CHOEA cyujecmeoeanun Guocgepol

§ 47.

BUOTEOXVMHUYECKHM KPYTOBOPOT KAK OCHOBA
CYIECTBOBAHUS BUOCDEPBI

OHEPTHSA

———p MeXaHHYeCKad
——p XUMHYECKad
|——p TensoBasn
——p JIeKTPHYECKAad

—1» CBETOBAA

L____pagepHad

Paccmompume pucynrxu 230—234. Kaxue xumuueckue
Ccoe0UHeHUS UCTLOLLIYIOM 0P2AHU3MbL 8 KPYZ080POMAX
sewecme? Kakoe 3naveHue umem npoyeccst Jomocun-
meaa, ucnaperus 600vl, dbLxanui, azomopurcayuy 0na
ofecnewenusa KPY2060POMOE BeULECME U NOMOKA IHEPIUL
@ Guocpepe?

Bce cocrasnammue 6nocdepy KOMIOHEHTHI B IPOHUCX0-
IsImpe B Hell Mpollecchl TeCHO B3amMOCBA3aHbL. Crabuib-
HOCTEL Ouoc(epsl MOAAePHKUBAETCS MOCTOAHHO MPOUCXO A~
HIMMHK B Hell KpYyroBOPOTAMHE BEINECTB M NpeBpalieHuneM
sHeprum. Kpyrosoporsl pasHoobpasHel mo MaciuTabam
H KadecTBY ABJEeHHI, HAIpUMEp, KPYTrOBOPOT BOJALI, KPYT0-
BOPOT yIJIepojia, KPyroBopoT adora. OHM OCyIecTBIANTCH
¢ y4acTHeM BCeX KOMIIOHeHTOB 6rocdeps! ¥ BXOJAT B COCTAB
eJMHOr0 OHOTeOXHMHIECKOTO KPYyTroBOpoTa.

Buozeoxumuveckuil kpyzogopom — 0OMeH BelleCTB
W IIpeBpalnieHne SHePTHHY MeK Y Da3IHIHbIMUA KOMIIOHeHTa-
Mu Oroc(eprl, CBA3AHHEIE C NeATeILHOCTLIO €€ OPraHu3MOB.

IMorok sHepruu B 6uocdepe. OCHOBHOH ABHKYIIIei CHIOMH
OMOre0XMMHUYECKOro KPYroBOpPOTa ABJIAETCA HEIPEPBIBHO
npoucxoasamuii 8 6mochepe nomor sHepzul, CBA3AHHBIN
¢ IeATeIbHOCTHIO JKMBOI'0 BelllecTBa.

OpraausMbl HYJKIAIOTCA B 9HEPIMU AJdA NOANePrKaHu s
cBOEH KHU3HeIeATeJBHOCTH. JHEPTUA B OMochepe cymiecT-
BYeT B HeCKOJIbKHX (hopMax. M3BecTHEI MexaHUUeCKAad, X1~
MH4YecKas, TEeIJIOBadA, dJIeKTpUUecKada | Apyrue Gopmsal
sHepruu. Ilepexonx ogHOI (GOPMBI DHEPTUHE B APYIYI0, HA3EI-
BaeMBIH npeodpa3o8anueM IHepzul, TONYHHACTCA 3aKOHY
COXPAaHEeHUA SHEePIrHH, KOTOPBINA ITTACUT, UTO 9HEePIrHA MOMET
NpeBpanaTscd U3 OAHOH (DOPMEI B IPYTYIO, HO He MOMKeT
OBITE CO3JaHa MIH YHUUTOMeHa.

OcHOBHOH HCTOYHHK 3HEPrUH B OHocdepe — 3T0 9HEPIUA
Conuma (puc. 228). Ona HarpeBaeT aTMocdepy u raapocde-
DV, BLI3BIBAET Iepe/IBHKeHIe BO3AYIIHBIX Mace, OKeaHuye-
CKUX TeUeHHIi, HCIlapeHune BO/bI, TadHKe cHera. ABTOTpO(-
HBbI€ OPTaHU3Mbl, IJIABHBIM 00pa3oM 3ejeHble pacTeHusd,

———935



I'naea 7. BHOC®EPHBIH YPOBEHb OPTAHH3ALHH KH3HH

MwuHepasbHBIE COTH

— Penynentsl JeTpUTOASHEIE

/ Oueprus norpebiennasn,

HO He YCBOSHHAA

Heucnonsayemas npoaykuus

Husornas
NPOAYKIIHHA

e e

Huixanue

Tenno, BuiieAAEMOE IPH
JABIXAHHH W HCOAPEHHH BOJEI

Puc. 228. Ilorox anepruu B 6uocepe

MupoBoii okean
97,4%

Pexn, JlegHuKH
o03epa, U CHera
fosoTa, 2,59%
noYBa
0,01%

Puc. 229. Pacupenenenune
BOABI Ha 3emie

B pe3yJbTaTe peakmuil (hoTocuHTE3a 1peobpasyioT colHey-
HYIO 9HEPrUI0 B JHEPTHI0 XMMHUECKHUX CBA3EH CO3MaHHBIX
OpraHWYecKMX BellecTB. JHAUUTEIbHAA YaCTh €€ PACXO/Ay-
eTcA CaMHMH PacTeHUAMH Ha NPOIEeCcCHl JKU3HedesaTeb-
HoCcTH. MeHBIIAA 4acTh XMMHUYECKON 9HEPIrUH PACTeHHU
nepegaeTcd JAJIbIIe 10 MHUIIEBBIM LENSAM reTepoTpo(QHBIM
opranuamam. ['eTeporpod)Hble OPraHEU3MBEI, TJIaBHBEIM 06-
pPa3oM XHBOTHBIE, IPE0DPASYVIOT XMMHUECKYIO 3HEePIHIO
B pyrue ee GopMbl, HalIpUMeD MeXaHW4eCKYI0, dJIeKTpuUe-
CKY10, TEILIOBYIO, CBeTOBYI0. HekoTopas yacTs akKyMyIHpPO-
BaHHOH 3€JIeHEIMH PACTEHUAME COJTHEUHON SHEPTHH MOKeT
HaKaIlIHBaThCA B 0Hocdepe B BU/IE 3a11aCOB IPEBECHHBI, TOP-
da, yrig u roployuux CJIaHIEes.

CiemoBaTenbHO, KPYroBOPOTA 3HEPIUH B buochepe He
IPOMCXOAUT. ITOT IPOIiece He ABIAETCA 3aMKHYTEIM, B 6no-
chepe HabIOAaEeTCA JHUIIb MOTOK SHEPIUM, CBA3AHHBIH
¢ IIpeBpamieHNeM OJHOII ee (DOPMEI B IPYTYIO.

Kpyrosopor Boxer. Boza urpaer BazkHeHIyio poas B 610-
Te0XMMHUYECKOM KPYyroBODOTE, TAK KaK JKUBEIE TeJIa B CPe/l-
mem Ha 80% cocrosaTr ua Hee, a MuUpoBOIl oKeaH 3aHHEMAaeT
dosee 2/3 moBepxHOCTH 3eMHOTO mapa (puc. 229). B npexe-
JIax Bcel IJIAaHETHI KPYroBOPOT BOMBI OCYIMECTBIIAETCA Me-
JKIAY MOpPSAMH, oKeaHaMu B Matepuxkamu (puc. 230). Bona,
ucnapaemasa ColHIEM ¢ TIOBEPXHOCTH MOPEH ¥ OKeaHoB, Ie-
PEHOCHTCH BeTPAMU HA MATEPUKH, I'Jle BhIagaeT B BUAE aT-

28—



§ 47. Buozeoxumuieckuil Kpyzo60pom Kax 0CHO6A CYuecmeosanusn 6uocdepor

MocepHBIX 0CAAKOB. 3HAYUTEIbHAS YaCTh BOALI IIPH 3TOM
OKaselBaeTcA CBA3AHHOM, HATIPHMeD B BHE CHEra Hu Jibla,
T. €. ABJSETCA BPEMEHHO HEJOCTYIIHOH A OpraHM3MOB.
C peuHBLIMH H I'PYHTOBBIMM CTOKAMH BOZA 3aTeM IOCTEIeH-
HO BO3BPAIAETCSH B OKEAHBI.

3HauUTeIbHAA YACTE BOJIBI, HMEIOIIeHcs Ha CyIlle, IIOIJIo-
IaeTcAd M3 IOYBLI PACTEHUAMM M 3aTeM B BHIE BOAAHOIO
Iapa ucrapsercs JUCTEAMH AJ14 IpefoTBPaIleHus [eperpe-
BaHUA. YacTh BOJBI pACTEHUA PACXOAYIOT Ha IIpoiecc (hoTo-
crHTe3a. FXMBOTHBEIE BOJY NOJYUYAIT ¢ MATHEM U C IIMIIE.
Viangercsa U3 MHUBOTHBIX OPTaHH3MOB BOJ[A B COCTaBe BbI-
JBIXaeMOr'0 BO3IyX4a, [I0Ta ¥ APYTHX BBIIEJIeHH.

» HazeMHBIe pacTeHHs, TIABHEIM 00pa30M H3 BIAMKHBIX
SKBATOPHAJILHEBIX JIECOB, MCIIAPAA BOJY, YMEHBIIAIOT ee 0~
BEePXHOCTHBIN CTOK M YAePKHUBAIOT Biary B arMochepe. 31o
NPeNATCTBYET PAa3MBIBAHUIO IIOYBBI OCAJKaMU H paspymie-
HUIO ee BepXHero II0A0pogHoro cioda. CoxpallleHne ILI01a-
¥ SKBATOPHMANBHBIX JIECOB B Pe3yJbTaTe X MHTEHCHBHOM
BEIDYOKH UeJIOBEKOM IPHBOJUT K 3aCyXaM B IIPHUJIETAIOIIX
palioHax 3eMHOro niapa. 4

Ocankn Tpascnupanus

Horok rpyHTOBEIX BOX

Puc. 230. KEpyrosopor Boasl B 6Hoctepe

=00



I'maea 7. BHOC®EPHEIH YPOBEHB OPTAHH3ALIHH XH3HH

Yraekucasii ras
B aTMocdepe

Pacrenna
H JKHBOTHBIE
Pac BBIZIEJIAOT
nggﬁgfm YIJIeKHCIIBIH
& ras npu
YTJIEKHCABIH P i
ras u3

BOBAYXA

Husorare
MOJIyIaioT

VIJIepoja us
pacTeHHH

Yrae-
KHCJIBIH

ras Bopmrle opranus-
PACTHOE MBI OCAKIAI0T
pHeTCH KapGOHATHI B BHIE
EBons HU3BECTHAKOB

I'pnbsr

u bakTepun

BBIZIEJISIOT

YTAE€KHCIBIH Pacrenns
ras, pasjaaras ¥ JKMBOTHEIE
OCTATKH rubHyT, 7 UX
pacTeHHuH 7 z TeJla pasjara-
H JKUBOTHBIX OTCH

Puc. 231. Kpyrosopor yranepoaa e 6uocdepe



§ 47. Buozeoxumureckul KpYyz060pom KaK 0CHO6A CYWECTME0BAHUR Guocgepnt

Kpyrosopor yriepoaa. ¥riepos B 6uocdepe B OCHOBHOM
IIpeJCTaBJIeH ABYOKUCHIO yriepoja (yriaeKucabiM rasom).
OcHOBHON ee IEPBUYHLIN HCTOUHHK — DTO BYJKAHHYECKAA
JeATelbHOCTH. CBA3BIBAHKME YIVIEKHCJIOTO Iasza IPOUCXOIUT
aBymst myTamu (puc. 231). [TepBblii COCTOUT B €0 MOTJIOLIE-
HHUH pacTeHHAMH B Ipoliecce (hoTocuHaTEe3a ¢ 00pasoBaHueM
OPraHUUYECKHX BEIIEeCTB U IIOCJEeNYIOIIUM OTIOMEeHNeM uX
B BHIE Topda, yIid, ropiounx cianmnes (puc. 232). Bropoii
IIyTh COCTOUT B TOM, UTO YIJIEKHCJIIbIH ra3 pacTBOPAETCA B BO-
nmoemax, mepexo/js B KapOoHAT-MOHEI ¥ THAPOKApOOHAT-1HO0-
HBI. 3aTeM ¢ MOMOIIBIO KaJbIIUA HJIM Marius IPOUCXOJUT
ocaxsaeHne KapOOHATOB HA THO BOJOEMOB B B¢ H3BECTHA-
KOB. 3anachl yrJIeKHCJIOro rasa B armocdepe MoCTOAHHO I10-
MOJHAIOTCA 6Jarofaps ALIXAHW OPraHu3MOB, Ipolleccam
pasIosKeHNusI OPraHMYecKUX OCTATKOB, & TAKMe OT CHKHra-
HHSA TOILJINBA U BEIOPOCOB IIPOMBIIILIIEHHOCTH.

Kpyrosopor azora. OCHOBHEIM HCTOYHHKOM asoTa
B 6uocepe cayxuT razoodpasHblii arMocdepHBIH a30T.
B #eboapiux KonudecTBax arMocdepHbIil a30T CBA3BIBA-
eTcsd ¢ KHCJIOPOAOM BO3AyXa B HUTPATHI IPH FPO30BEIX pas-
panax (puc. 233). OcHOBHOE cBA3BIBaHME aTMOC(hepHOTo
a30Ta OCYIIecTBJIAETCH a30TMHUKCHPYIOMUMH OaKTepH -
MH, oburammuMu B mouse (puc. 234). OHN CHHTE3HPYIOT
HUTPHATEl H HATPATHI, KOTOPLIE CTAHOBATCHA JOCTYITHBIMHU
/I8 UCIIOJb30BAHUA pacTeHUAMHU. B pacreHHaX asor me-
PeXOJHT B COCTAB OPTAHUYECKHUX COeJUHeHHH, HAallpuMep
0eJKOB, HYKJIeHnHOBEIX KucaoT u AT®. IIpu pasnoxenun
TPYIIOB MOTHOIIINX OPraHN3MOB HJIY IPHU BEIAEJeHHH MOYH
V JKHBOTHBIX, 30T IIOCTYIIAET B IOYBY B BUJ e COeIMHEHUH
amMuaxa. OHH 3aTeM OKHUCJISIOTCA A0 HUTPHATOB ¥ HUTPA-
TOB ¥ CHOBA MCIIOJIb3VIOTCA PACTEHHAMHU. JacTUIHO HUT-
paThl IOYBBI BOCCTAHABAHBAITCA AeHUTPUMHINPYIOUIH-
Mu faxkTepusaMHE A0 razoobpasHoro azora. Tax ocyliecTs-
JisieTcs BOCIIOJHEHHE 3amacoB razoobpasHoro azora B aT-
mocdepe. 3amac HUTPATOB B IOUBE MOMOJHACTCA TaKMKe
farojapsa BHECEHHIO B Hee YeJIOBeKOM HeOpraHMYeCKHX
A30THEIX U OPTAHUYECKHUX YAOOpeHHii.

Wrak, HenpepbIBHO IpoucxogAamue B Ouochepe Kpyro-
BOPOTHI BOJEI, YIJIePOja, a30Ta U IIpeBpallleHue dHepruu
06pasyoT efuHBIH GHOreOXUMMHUYECKHUH Kpyrosopor. Be-
IlecTBa W 3JIEMEHTEl B HEM HCIIOJIb3YIOTCA OPraHH3MaMH
MHOTOKPATHO. DHEePIusd, B OTIUYNH OT HUX, HCIIOJIB3YeTCs

———990

Puc. 232. Topdause
OTJIOMKEHHS — OJMH M3
BTOPHYHBIX HCTOYHHKOB
yriepoaa B ouocdepe

Puc. 233. I'azoo6pasnslii
aszor B aTmMocdepe npu
rpo3e CBA3BIBAETCA C KHC-
JOpPOOM BO3AYXa B HHMT-
paTsl
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JKusoTHbIE Asor B aTMochepe Ion Bnusrme™ paspsos
MOJAYYa0T a30T ::J;Bc;m asor (iuenll:zl;e-rca
H3 pacTeHui 0POIOM; OKHMCJIBI
as30Ta MonajaoT Ha 3eMJII0
.B BUJe cIabOKHCIOr0 HOMKAA
Heanrpudumy- Azorodurcu-
pywomue
i baxTepuu
il e npespamasor
m-pp aTMochepHbIi
ok e a30T B HUTPH-
BBIJENIAIOT 30T
H HH
B arMochepy TBI TPATHI
Aszor BoaBpama-

eTCcH B II0YBY
13 MEepPTBBIX
OpPra’HuaMoB

B BHJIe COeIHHe-
HHUH aMMHaKa

Pacrenus norso-
IIAKT HATPATH U3
IOYBE! KODHAMH

Hurprnpuuupyiomue 6akrepun
[0YBhI IPEBPAIIAIOT COeLUHe"
HHA AMMHEKa B HUTPATBL

Hurpars! B nouse

Puec. 234. Kpyrosopor a3ora B 6uoctepe

OPraHM3MaMu TOJBKO OJMH pa3. BuoreoxumMudeckuii Kpy-
TOBOPOT HE HMeeT IOJHOH MUKJINIHOCTH. YacTs BelljecTs U3
HEro MCKJIIUYaeTCA H MOKeT HAKAILIMBATLCA B IPUPOIE.

Buozeoxumuneckuii kpyzo6opom, nomok snepzuu, npeo6pasosarue snepzull,
KpYy2080pomuL: 600bL, yziepoda u asoma.

1.9mo makoe 6uozeoxumuieckuii kpyzosopom? Kaxumu npoyeccamu ox obec-
neuusaemcs? 2. Onuwume, kax npoucxodum Kpyzosopom 80ds. 6 6uocgepe.
Kakoea ponv 6 nem pacmenuii u wusomusix? 3. Kax ocywecmensemes kpy-
z08opom yzaepoda 6 6uocgepe? B karkom eude yz2aepod Moxem HAKANIUEAM b
cA 6 npupode? 4. Onuwume, Kax npoucxodum Kpyz080pom azoma 6 6uocpe-
pe. Karoea poas 6 Hem a30m@PuKcupyouux u deHumpupuuupyouux oaxme-
puii? 5.00sacHume, novemy npasiuibHO 20860PUMb 0 NPOUCX0dueM 6 Guocgepe
KpY2060pome 6ew,ecme u I1eMeHmos, Ho HenpasuibHO 2080PUMb O KPY2060-
pome anepeuu 8 buocgepe?

O
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§ 48. Boanuxnogenue 6uocepvl u HALALO ee IGONIOYUL

§ 48.

BO3SHUKHOBEHHE BUOC®EPDBI
H HAYAJIO EE 9BOJIIOITHH

Bapoeibie MyXu
JhrduHER ( W
“‘ /RYKDJ’IKH

Puc. 236. ®paruecko Pexu
(1626—1698) 1 ero onsIT

Benomuume, KAKUMU NPUSHAKAMU HCUEbLE Med NPUPO-
bl — OpzaHU3MbL, OMAULAIOMCS OM Hexcusblx mea. M3
KAKUX XUMUYECKUX IJeMEHIM08 COCTNOAM OPeaHU3MbL?

Bompoc o BosEuKHOBeHHE O1ocdepbl HePa3pbIBHO CBA3AH
¢ JPYTHM BOIIPOCOM — KAaK IMOABHUJIACH HA 3eMJIe KH3HB?
ITOT BOIIpOC — CAMBIH CJI0KHEIIM B HayKe. JH3HL — ABIe-
HHe [LJIaHeTapHOe, II09TOMY IIOMCKOM OTBETA Ha HETO 3aHATHI
y4YeHBIe PA3HEIX CHEMHAIBLHOCTeH — GHoIoTH, QUBUKH, XU-
MHKH, punaocodsl. CylmecTByeT HeCKOJIBKO TeOPHii BOSHUK-
HOBEHUS KU3HM Ha 3eMiie, a CJIeJoBaTelbHO B OHocdepsl.
Paccmorpum HeKOTOpPBIE U3 HUX.

Teopuy BOZHUKHOBEHUA 'KU3HN HA 3emie. CormacHo ymo-
MSAHYTOMH BBIIIE Meopul KPeauluoHu3Ma, MUA3HL Ha 3emJre ObI-
JIa coTBOpeHa BoroM Kak eIUHOM(IBI CBePIIHBIIHICA aKT
(puc. 235). Y6exaeHHA CTOPOHHUKOB 3TOM TEOPHU OCHOBBI-
BalOTCcsa Ha Bepe. KpeanMoHM3M He BBIABHIaeT HUKaAKHUX
HAYYHBIX JOKA3aTeILCTB M HUYero ofIero ¢ HAyKOH He NMeeT.

Teopus camMonpou3B8osLbH020 3APOHOCHUSL HUIHU VT-
BEDIKIAET, UTO KHBOE CIIOCOOHO 3aPOXKAATHCA U3 HEMKHBOTO
IIPH OIpe/ieIeHHbIX YCI0BUAX. ONpoBepKeHnA 3TOMY OBLIH
[IOJIYYEHBI B ONBITAX HTAIBAHCKOr0 Bpaua Ppanuecko Penn

(puc. 236).

i Wiy

Puc. 235. Mukenangxeao byonapporu. CorBopenne mupa. Bor coszaer
nazuersi, @parmenT pocnucn CHreTHHCKOM Kane/iel B Batukane
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I'nasa 7. BHOC®EPHEBIH YVPOBEHb OPTAHH3AITHH KH3HH

Puc. 237. CanTe ABryer
Appennyc (1859—1927)

B 1668 r. oH mocTaBuI OOBIT, B3AB HECKOJBKO DAHOK
C IIMPOKHUM T'OPJOM, B KOTOPEIE IIOMECTHJI MEDTBLIX 3Mei.
YacTtp 6aHOK OH HAKPBLI ILIOTHOM MaTepHeil, ApyTHe ocTa-
BUJI OTKPBITEIMH. BCKOpe HAmeTe I MYXHU M OTJIOMKUIN Sii-
Ila Ha MepTBBIX 3MeH B OTKDHITHIX 0aHKAX, M3 KOTOPBIX I10-
TOM BBINLIH JHYHHKH. B HAKPBITEIX MaTepueil 6aHKkax Jiu-
YHMHOK He 0Ka3aJIoCh, TAK KAK MYXH He MOTJM B HHUX
OPOHMKHYTH B OTJI0XKUTE Alna (puc. 236). CrexgosarensHo,
caesan Beieox D. Penu, TUUHHKE IOSABUIIMCH U3 AWIL, OTJIO-
JKeHHBIX MyXaMH, a He CAaMOIPOM3BOILHO 3aPOJUINCE U3
MepTBBIX 3Mel, KaK OBIJIO IPHHATO CYUTATH B TO BpeMs.

CormacHo meopuu nancnepmuu (0T rped. naH — BCe
¥ cnepma — ceMeHa) JKH3Hb Ha 3eMJe HMeeT BHe3eMHOe,
T. €. KOCMHYEeCKOe IPOUCXOK/AeHHe. AKTHBHBIMU CTOPOHHH-
KaMH 1 pa3paboTyYMKaMu 9T0H TeOPDUY BOSHHKHOBEHUA 3K U3+
HU ObliM mBejnckuii xumMur CBante ABrycr AppeHuyc
(puc. 237) u B.1. Bepuaackuii.

» 3apo/BIIIH IPOCTHIX OPraHU3MOB, HaIpuMep GakTe-
pHii, TAaK HABBIBAEMBIE «CEMEHA JKHU3HU», COTJIACHO TEOPUU
MaHCIePMHUH, TIONALA0T Ha 3eMJIKD BMECTe ¢ METeOPUTAMH
M KOCMW4YeCKOH mbLibio (puc. 238). M 3aTeM oHM JaloOT Ha-
Yajao KHU3HH. JTO IPEeANOJI0¥EeHNe OCHOBBIBAETC HA ye-
TOMYMBOCTH CIIOP HEKOTOPLIX DaKTepHI K CONTHEUHOU pajgua-
LM, KOCMHAYECKOMY BAKYyMY M HH3KHM TeMIlepaTypaM.
OcHOBBIBasiCh HA TEOPHM HNAHCIEPMHH, MOMKHO JOIIYCTHTD

Puc. 238. 1 — meTeoput ¢ Mapca; 2 — noxo:xHe Ha 6akTepuH oprannyeckue pOpMsl, 00HADYKEHHbIE
B TPEIIMHAX METeOpHuTa

DA———



§ 48. Bosnuxnoeenue 6uocgepst U HAYAL0 €€ IGONIOYUL

cyIIecTBOBAHNE OPraHM3MOB M Ha APYruX IIIaHeTax, 0bja-
JAIOIMAMHA MOAXOAAIIAMH IS 3TOTO YCIOBUAMU. <

Teopus 6uonoaza (oT rped. 6uU0C — KUSHEL K NOe3uUC —
CcmaHoa/ieHue) paccMaTPUBAET BOSHUKHOBEHHUA YKUBOTO HA
3eMile KaK pes3yJIbTaT XUMUYeCcKOoll 38011011 HeOpTaHWYe-
CKHMX COeJIMHEHUI yrieposa. JTa Teopus sSBIAeTcA obIe-
TIIPHHATOHN B coBpeMeHHOH HayKe. CoraacHo e, BOSHUKHOBE-
HUe )XH3HW Ha J1000i nianeTe Heu3bes;KHO, €CJIH CO3/Ial0TCA
H CYLUIECTBYIOT AOCTATOYHO AJHTEJbHOe BpeMsd 1Ba Heobxo-
JUMBIX JJIS 9TOTO YCJIOBHUSA — OIPeeIeHHbIE HeOPTaHTYeC-
KHe COeTHHEeHHS W HCTOYHUKH 9HEPTuH. B BO3HUKHOBEHUH
JKMBHH 3Ta TEOPHUA BbIJeJIAeT TP stamna: 1) cHHTe3 opra-
HUUYECKHX COeJUHeHHWH 13 HeOPraHNYecKHX; 2) o0pasoBaHue
M3 OpraEnvYecKuX MOHOMEPOB OMOJIOrHYeCKHX IOJIMMEDOB;
3) hopMupoBaHHe U3 OMOJIOrHUECKHX MOJIMMepPOB MeMOpaH-
HBIX CTPYKTYP ¥ II€PBBIX KJIETOK.

XuMHuecKas 3BOIONHA U IOABJIeHHE POOHOHTOR. 3eM-
aa u apyrue miaHeTsl COJTHEYHOH cucTeMBl 06pa30BATHUCH
OKOJIO b MJIpJ JeT Ha3a/d U3 2a307Mblle6020 001aKA, COCTOAB-
IIero M3 ATOMOB BOJIOPOJA, I'eliud, yrjepoaa, KUcJIopoaa,
aszora u hochopa (puc. 239). [Tpu Bpamerun 061aK0 yILI0IIIa~
JIOCh ¥ Pa3orpeBasioch, B pe3yJabTaTe 4ero chopMHUPOBAIHCH
Connne u naanersl. ITocnenymoinee oxnasxaenue CoxHia
¥ ILJIaHeT IIPHUBEJI0 K MOPMUPOBAHUIO UX CTPYKTYP. Tak,
y 3eMau 00pasoBanuch KOpa, MAHTHUA, AP0 U NEPEUYHAA
ammocgepa, COCTOABINIAS M3 MeTaHa, aMMHaKa, yIJIeKHCIIO0-
r'o rasa, yrapHOTo rasa, BOJ0pPOAa U mapos BoAasl. Kuciopo-
Ia B mepBuYHOHN armochepe 3eMuru He 0110, Birarogapsa koH-
JeHCAIuK IIapoB BOAEI C(hOPMUPOBAJICH NEePEULHbLI OKEAH.

BeencTBue 2JeKTPUYECKOM DHEPIuH B 0eCKUCTOPOIHBIX
VCIOBHAX HA 3eMJie 3aTeM MOT HAYATLCs CHHTe3 OpraHuye-
CKHMX COeJHHEHHI — OelKOB M3 HEOPraHMYeCKHX. ITY I'M-
noTe3y BeIABHHYJI B 1924 r. pycckuii yueHbIH AneKcaHap
HWpanosuu Onapus (puc. 240). Ero npexamnonoxesue BOo-
CJAeJCTBUH ITOJYUHIO 9KCIIEPUMEHTAbHOE ITOATBEPIKIeHHE.

B 1953 r. amepuxanckue yuesble Crennu Muanep u I'a-
poaba Opy CKOHCTPYHUPOBAJH YCTAHOBKY, B KOTOPOH ObLIH
BOCIIPOM3Be[eHbl YCIOBHAA ApeBHEH 3eMIu, ee MepBHYHEIE
atmocdepa u okeaH (puc. 241). B peakniuonHo koybe yepes
cMech ra3oB (MeTaHa, aAMMHAaKa, BOAOPO/A) U IIAPOB BOJLI
npu remneparype 80°C mponycKaniy sIeK TPHUECKIA Paspas
momaocTsi0 B 60000 BOMLT, SKBUBAIEHTHBIA KOJHYIECTBY

Puc. 239. T'azonsiaesoe
00/1aK0 MEePBHYHOTO KOC-
MHYSCKOr0o BeIecTsa

TEOPHUH
BOBHUKHOBEHHMSA
HKHU3HH

—— KpeallHOHu3M

——— CAMOIIPOMZBOVIEHOS
3aporKieHHe

———> naHcHepMus

L—p 610023

Puc. 240. Anexcanap HBa-
Hosuy Onapun (1894—
1980)
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DNeKTpoaBE

Kamepa ana
HMCKPOBBIX
paspaios

Tpybra

ANA yAanenusn
BO3AYXa

M BBefleHHs
TaBoBOM CMEecH

Oxnaaanonee yerpoicTBo
(roHIEHCATOP)

o IR

4 £ Oxnanmanonas Bojaa

Kunamas
BOJA

OxnamaeHHAS BOZA,
lﬁ( cofiepsKaIas OpragugecKne
Topenxa o BeIeCTRA

Puc. 241. YcranoBka i aGnoreHHoro cuaTe3a opranndeckux semects C. Munmepa u I'. FOpu

9HEPTHH, NoayueHHOH 3emueii 3a 50 mun ger. Yepes Hege-
JII0 B KOHJIeHcaTe, 00pa3oBaBIIeMCs IPH OXIAKIeHAH, ObLIN
obHapyKeHBI IPOCThEIE OPTrAaHMYECKHE COCUHEHUA — MO-
JIOYHAadA KHCI0Ta, MOYeBMHA B AMHHOKHCJIOTEI.

WTak, mepBBIM IIaroM Ha NYTH XUMHYECKOH 3BOJIIOIHH
MOTI' CTaTh afu02eHNblll (BHE JKUBEIX CHCTEM) CUHME3 TIPO-
CTBHIX OPTAHWYECKHUX BEIeCTB M3 HEOPraHNYeCKHX B OeCKH-
CJIOPOJHBIX YCIOBUAX JPEeBHEH 3eMIH.

Bropoii mar Ha 0yTH XMMUYECKOH 9BOMIOIAN — (HOPMH-
POBaHME U3 IPOCTHIX OPTaHUYECKHX COeJHHEeHUH Doee CI0xK-
HeIX. Tak, H3 MOHOMEPOB, HATIPUMED AMUHOKHUCIIOT, HOJIMK-
HEBI 0111 00pasoBaThCcA HoIUMephl — bestk (puc. 242). O me-
XaHH3Max IoJ00HOro poja IPOLEeccOoB yYeHEIe [0 CHUX MOp
CHOPAT ¥ He MOT'YT OPHITH K €JHHOMY MHeHHI0. [lo MHe-
Huio OnapHHa, 9TOT IIPOIECC MOT IPOUCXOJUTh IYTEeM KO-
ayepsayuu (0T 1aT, KOAYePEAmMyc — HAKOILIeHHBIH, cobpaH-
HBIH) — CaMOIPOM3BOJBLHOTO Pa3esieHHs BOJHOTO PACTBO-
Pa aMHHOKHCIOT Ha 000c00JIeHHbBIE OT BO/LI DeJIKOBBIE KAILIH

Puec. 242, KoauepeaTHbie
kaman Geaxosoii mpupoxer  (PHC. 243).
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Bozsgie cion Moaexynsl 6enka Boaras cpefa KoanepBaTHOH Kalliu

Monexyns: Genka Connikenne MONEKYJL
B pacTBOpe fenka ¢ morepeit BOABI KOALePBATHON KAILIH

Puc. 243. Koauepeanus

Tpersbum, 3aBepIIAKINEM IIATOM HA IIYTH XHMHUYECKOH
9BOJIONHH OBLIO (pOpMHPOBaHME M3 DMOJOTMUYECKHX MOJIK-
MepOB MeMOpaHHEBIX CTPYKTYD U IePBRIX KiIeToK. Toruxom
K 8TOMY MOTJIO HOCHYKHTH BOJHEHHE IJeHKH, COCTOAIIeHR
U3 MOJIEKYJI a0MOreHHO CHHTe3HPOBAHHLIX 0€JIKOB M JIMIIH-
0B, BeI3RaHHOe BeTpoM. Ilnenka nporubanack u o6paso-
BbIBaJia MeMOpAaHHBIEe ITY3BIPLKU. [Iy3BIPBKHM BBEIZYBATIUCH
BETPOM U 1ajiasg 06pPATHO HA IIOBEPXHOCTD IIJIEHKH, IOKPHI-
Bajch BTOpoi Mmembpanoi (puc. 244). Tak, 1o Bceidl BHIH-
MOCTH, MOTJIH chopMHpOBATECSA MeMOpaHHbBIE CTPYKTYDEI,
CXOJHBIE C IIa3MaTHIeCKOH MeMOpaHOil KIeTKH.

B TeueHVe MHUJITHOHOB JeT MeMOpPaHBI COBEPIIIEHCTBOBA-
JIICH, YTO IPUBEJO0 K BOBHUKHOBEHUIO npoduonmos (ot jiar.
npo — BIepeau W rped. 6uoc — KU3HL). UX, 10 MHEHHIO
OnapuHa, MOKHO CYATATE NpEeJIIecTBeHHNKAMY HACTOA-
IMUX KJIETOK, TAK KaK B HUX ellle He MPOUCXOIUIN CJIOMK-
HBIE ITPOIecchl 0OMeHa BeIeCTB M TOYHAaA Iepefada reHe-
TryecKkou nHpopmanuu. [lepexon okoso 3,8—3,5 mups get
Ha3aJ OT NpoOMOHTOR K HACTOAIIHUM KJIeTKAaM, 00/1aJaBIIRX

Obpasosanne

Puc. 244. O6pasosanue
MeMOpaHHBIX CTPYKTYP H3
OHOJOTHYECKHX IMOJHMe-
pos
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9THMHU BXKHEMIIUMU IPUZHAKAMY KHUBOTO, 03HAYAJ ITOAB-
JIeHHe KH3HWU ¥ HAYaI0 0u0102UYeckoll 380 0UUL.

» Hauamo spoaronun 6mocdepsi. Bee cymecrsyroniue
B HacToAIlee BpeMs Ha 3eMJie OPragau3Mbl HEPa3PhIBHO CBS-
BAHBI APYT C APYI'OM H ¢ OKPYKAIONIeH X HeMHBOMU IpHpo-

?('II‘IANIIII/{)‘I«IE . IOil TeCHBIMM B3aMMOCBA3AMH. [IpeICTaBUTH IOABICHHE
BBOJIIOIAU B IIPOIILJIOM Ha Haimen nnaHeTe KAKUX-JIN00 H30JTHPOBAHHEBIX
OT OKPY:Kawlled cpegsl OZWHOYHBIX IIEPBLIX OPraHM3MOB

| 5 nGHorenmIE IpPOCTO HEBO3MOKHO. [1o BCcell BUAMMOCTH, JKU3HL Ha 3eMie
CHHTE3 OpraHu- cpasy BO3HHKJIA B QOPMe KAKOT'0-TO NepauUtH020 OUOUeH03a,

UECKUX BEMIECTE  yape BRIIIOUEHHOTO B OMOTEOXMMUYECKHH KPYTroBOPOT. DTOT
01OIeH03 00beJUHAN KaKHe-TO IPUMHUTHBHEIE OJHOKJIe-

——>¥ obpazoBanume
M3 MOHOMEDOB TOUHBLIE OPTaHMU3MBbI, PA3IUYABIINAXCA IO criocobam IuTa-
TIOJIMMEDOB Hus. Cpeau Hux 06A3aTeIbHO JOMKHBI OBIIH OBITH U ABTO-
» opMupoBanme Tpo(HEIEe X reTepOTPO(HBIE OPraHU3MbI — IPOU3BOAUTENH,
memOpan IOTpedHTe I U pa3pyIINTENIN OPraHuYeCcKuX BellecTs. Ilep-
¥ BOSHMKHOBE- BHYHBIH OMOIeHO3 OBLI CBA3AH C HEMKHBOM IPUPOJOH fipes-

HHe TPOOHOHTO: P % B
PODHOHTOB  yoit Bemun B efnHBIH GHoreoneHoa. [lanbHeian sBoTONH

O6uocdepr! maa B HANPABJIEHUM BBIAENCHHSA U3 3TOTO IIep-
BHYHOTO OMOIEHO3a OTZEeJIbHBEIX OPraHH3MOB, KOTOPLIC 3a-
TeM 00BEeIUHANHUCE YiKe B Ipyrue cooduiecTsa.

Taxwum 00pasoM, TOIBKO ViKe BKIIOUEHHEBIE B OHOreoxn-
MHYeCcKHH KPyroBOpOT U IIOTOK dHePruHu B 6mocdepe opra-
HH3MBI MOTJIM YCTOMUHEBO CYIIIECTBOBATE M 9BOJIIOIMOHIPO-
BATh HA HAIIEH [iaHere. «

Teopuu 603HUKHOBEHUA HUIHU HA 3eMae: KPeAUUOHUIM, CAMONPOUIBOLY-
Hoe 3apoxcdenue, nancnepmus, 6Uon0d3; XuMULeCKas I80NI0YUL, 2030MbL-
Jesoe 001aK0, NepauLHble; OKeal U ammocgepa, adluozeH bl cuHmes, Koa-
yepsayus, npoduoHmbL, ¥ NePeuULHbLL OLOUEHO3 4.

1. Kax 003ACHAIOM B03HUKHOBEHUE HCUSHU HA HAULCTL NAAHeMEe PA3IULHbLE
meopuu? Cpasnume ux mexncoy coboii. Karxoewt c1abble u CUNbHbLE CIMOPOHbL
PAZNULHBLY MEOPUU 603HUKHOBEHUA HUHU Ha 3emae. 2. [lepevucaume oc-
HOB8HbLE IMANbL XuMuieckoil sgonoyuu. 3. Kakue yciosus u xumuieckue
coedunenus Gvlau Heobxodumbl 1A a6UOZEHHO020 CURMe3a Ha Ope6reil Sen-
Je opzanudecKux coedunenuil u3 nHeopzanuveckux? 4. C kawxozo momenma
Ha Hauwell naaxHeme Havaaack Ouosozuyeckas agoanouusl » 5. Obsacnume,
nowemy yuernbvle CHUMAOM, YO HU3Hb HA 3eMle 803HUKLA CPA3Y 8 (opme
nepeu¥H020 OUOUEeHO3A .

Al f=———



§ 49. Kpamxaa ucmopusn asonoyuu 6uocdepovt

§ 49.

KPATKASA HCTOPHUA 9BOJOIIHUHA
BHOC®EPBI

9PbI

KalHO30H
Me3030H
naneosoi
IpPOTEPO30H
apxei

Karapxei

Benomuume us ywebnuros «Pacmenus. Bakmepuu. I'pu-
Obl u AuwailHuKu» U «Husommole» 0CHOBHbLE IMATbL UC-
MOPUYECK020 PA3BUMUAL PACTMUMENLbHOZ0 U HUBOMHO20
nmupa Ha 3emae. Kaxue pacmenus u muomHmboie ObLau pac-
npocmpanensl HA HAUWLEl NAAHeme 8 npouaom?

CpaBHeHMe MCKOIAaeMBLIX OCTATKOB OPTaHH3MOB B Ieo-
JIOTHUECKHMX MOPOJaX, KOTOPBIMH 3aHUMAETCA HAyVKa
naseormonozus (0T rped. naiailoc — IPEBHUN, OHMOC —
CYIIIeCTBO, U J1020C — yUeHHE), TIO3BOJIAET BEIIEINTE B HUC-
TOpUH 3eMJIH GoJBIINe II0 BpEMEHHOH NPOTAXKEeHHOCTH UH-
TepBaJbl — 3pBI. DPEL COCTOAT M3 IIEPUOAOB. 1A Kam 0k
2pBI, a HHOT/IA JaKe W AJIsd eproja, ObLI XapakTepeH CBOH
PacTUTENbHBINA U JKHBOTHBIN Mup (puc. 245).

Karapxeit u apxeii. Ilepsrie 1,5 mappg set mocse oGpaso-
BAHUS HAlllel IJIAHeThl OPraHM3MOB Ha HEll He CYIIecTBO-
BaJg0. ITO OBLI JOOPTAHU3MEHHBIA DTAIl €e PA3BUTHA —
Kamapxelickas apa (0T rped. Kam — HUMKe, APXe0C — IPeB-
Helimuil). B kaTapxee Hauasa (QOpMHPOBATHCA IIOBEPXHOCTE
3eMJIH, TPOUCXOJHJIA WHTEHCUBHbBIE BYJKAHUYECKHE TIPO-
1eccel 1 ropoobpasoBanue (puc. 246).

JKy3Hb BOSHHKJIA HA PPAHUIIE KATAPXesd U apXellcKoil apbL
(ot rpeu. apxeoc — ppeBHeHNIi). 06 3TOM CBHAETEILCTRY-
0T HAXOKH CJIeOB }KU3HEAeATeJIbHOCTH MUK POOPTAHH3MOB
B I'e0JIOTHUECKWX ITOpoaax Boapactom 3,5—3,8 muppn Jer.
CoxpaHuBIIHeCH cle/lbl He3HAYUTEILHEI, I03TOMY 00 opra-
HHU3MAaX apxef M3BeCTHO HeMHOTO0. [0 Bcell BUANMOCTH, OHHA
OTHOCHUJIMCH K IPOKAPUOTHBEIM (hopMaM. ITO GBLIM TPUMH-
THUBHBIE apxebaKTepuu | [[MaHODAKTePHH.

IBOJIIOIIMSA IPEBHUX IIPOKAPHOT IIPHBEJIA K IIOABISHUIO
IEePBEIX AAEPHBIX OPraHN3MOB — OJHOKJIETOUHBIX 3eJIeHLIX
Bojopociiei. OT HIX HA TPAHUIE apXes U CJIeAYION[eH 3a HUM
IPOTePO30MCKOIT 3PEI IPOUBOIILIH IIePBhIe MHOTOKJIETOUHbIE
3eJIeHBIE BOJIOPOCIIH.

IIporeposoii. IIpomepo3soiickas apa (oT Tped. npome-
poc — PaHHUH U 30€¢ — MH3HB) — caMad IIPOI0IHKNATEb-
Had B uctopuu 3emnu. OHa Hauanack OKOJIO 2,5 MAp[ JIeT
Ha3a/l. BakTepun ¥ BOJOPOCTH AOCTHUIIM B IPOTEPO30E MC-
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§ 49. Kpamras ucmopusn 3éonwoyuu 6uochepot

Puc. 246. Karapxeii

KJIIOYHUTEJIBHOrO pacisera. B peayisraTe KHU3HeJeATelb"
HOCTH MHUKPOOPTAHH3MOB 00pa3oBallich MECTOPOMKIEHMA
JKelle3a, HUKeJIsI, MAapraHIa | cepbl. VI3MeHHJICA ¥ ra30BBIA
cocras arMocdepsl. Biarogapsa doTocHHTe3y B Heil cTal Ha-
KaIIMBaThca Kucaopoxn. Ha nanere Hadal QOpMUPOBATD-
51 030HOBBIH 9KPaH, 3al{AINAIONIAN JKUBOE OT 'yOUTeJbHBIX
yIBTPA@UOTIETOBBIX COJTHEYHBIX Jyueld. BOBHMKIN MHO-
FOKJIETOYHEIE KpacHble 1 Oyphble BOJOPOCIH, MOABUINCH
rpubsl. JKHBOTHBIH MHUD cOCTaBIAJIM DasHOOOpasHEIe
MHOTOKJIeTOUHBIe 0ecIIO3BOHOUHBIE *KMBOTHBIE — TI'YOKH,
KUINeYHOIIOJIOCTHEIE, IJIOCKHE B KOJIbyaThle 4eDBU, UJIeHH-
CTOHOTHE, MOJUTIOCKH U UIJIOKOKMe (puc. 247).

Ilaneosoii. [Taneo3oiickas apa (OT rped. na.naioc — Ipes-
HUH ¥ 306 — KU3HL) Hagasjack 570 MiH neT HA3al 4 Xapak-
TePU30BAIACH PAJOM BAXKHBIX OBOJIOIHOHHBIX COOBITHH
B Pa3BUTHH OPraHHIECKOro MUpa 3eMJIH.

B nauasie mpou30ILI0 o6pasoBaHie SHAUUTEIbHBIX TLITOIA-
Jleii CYIIIM ¥ 3aBEPIITIIOCH (POPMUPOBaHNE 030HOBOTO 9KPaHa,
YTO IPHUBEJIO K IOABIeHNI0 0K0J10 400 MIIH JieT Hasaz IepBhIX
Ha3eMHBIX pacTeHnit — puHHOGUTOB (puc. 248) 1 MxoB. OHn,
B OTJIAYHE OT BOJOPOCIIeH, 00/afanu ye NPOBOAAITUMH, 110
KPOBHBIMH U MEXaHUYECKMMH TKAHAMH, [I03BOJIAIOIIAMHU CY-
IIIeCTBOBATH B YCIOBHAX HA3eMHO-BO3AYLIHOH cpeast. Ot pu-
HUO(HUTOB 3aTeM IIPOU3OILIY OCHOBHBIE I'PYNIBI BEICIIMX
CIOPOBBLIX PacTeHNH — ILTIayHOBHHbIE, XBOIEBU/IHbIE 1 118~

9-Tepemon, 9 k. _249

o=

Puc. 247. Mopckoe QHO
IPOTEpo30s

Puc. 248. PuEMOdHTEl —
mepesie Ha3eMHbBIe
pacTeHus



Puc. 249. Jlec naneoszon

Puc. 250. Betka nepsoro ro-
JIOCEMEHHOTO PacTeHHs —
Kopmanra

I'naea 7. BHOC®OEPHBI I YPOBEHB OPIrAHH3AIIHH JKH3HH

MOPOTHHKOBUIHEIE, U3 KOTOPEIX C(DOPMHUPOBAIHNCE IEDPBHIE
Jeca (puc. 249).

B xoHme maneo30icKoil 3pbl B CBA3H C IOXO0JOJAHHEM
U MCCYIIeHMeM KJIMMAaTa OT IPYINEl CeMeHHBIX IalopoT-
HHUKOB IIPOU30LLIN IIePBbIe I'OJIOCeMeHHbIE DACTEHUA — KOp-
nauTsl (puc. 250). Brarogapst OTIHYHOMY OT HAIIOPOTHHKO-
00pa3sHBIX cII0CcO0y PasMHOMKeHN A (He3aBHCHMOCTb ITOJI0OBOTO
nmponecca OT BOABI) U 00PA30BAHHUIO CeMAH, OHM OKA3AJNCH
B 60Jiee BBIMOJHBIX YCIOBHAX.

B passuTie ;KMBOTHOrO MHpA B IIAJI€030€ TAKIKE IIPOHC-
XOOHUIIH BayKHEHIIWe 3BOJIOINUOHHEIE COOBITHA. B maua-
Jie 9phl IMOABUJIKUCE II€PBBIE IO3BOHOUYHBIE KHBOTHEIE —
NaHOUPHEIE PBIOLI (pHe. 251). OHH 061a4aTH BHYTDEeHHHM
CKeJIeTOM, AaBaBIINM MM IIPEHMMYIIECTBO B IIePeABIIKeHIH
[0 CPaBHEHHIO ¢ DeCI03BOHOYHBIMHM KUBOTHEIMH. OT nam-
OHMPHBIX PLIO 3aTeM IPOMBONIIN XPAIIEBbIE U KOCTHLIE Phl-
Ob1. Cpexn KOCTHBIX PBI6 BBIAEIUINCH KHCTEHEPHIE, OT KO-
TOPEIX 0K0J10 300 MJTH JIeT Hasaja IPOH30MILIM ITepPBbIe HAa-
3eMHEBIE IO3BOHOYHEBIE JKUBOTHEIE — UXTHOCTETH, OTHOCHE-
IIHecA K KJIAacCy 83eMHOBOAHBIX.

KianMar B KOHIIe 1a1e030HCKO 3PBI CTAJ CYXHM, 9TO Ipu-
BEJIO K 3HAUUTEJHHOMY BEIMUDAHUIO IPEBHUX 36 MHOBOIHEIX
¥ IIOSABJIEHHIO NIePBBIX MPECMBIKAIOIIMXCHA — KOTHJI03aBPOB
(puc. 252), oT KOTOPBIX NPOMBOILIN OCTANBHBIE PEIITIINHN.

SR



§ 49. Kpamxas uemopusa sgonoyuu buocgepot

Puc. 251. Ilasnupuas peida Puc. 252, Korniaosaspsl

Puc. 253. Iur03aBpHI Me3030a: 1 — THPaHHO3ABP; 2 — MTEPO3aBp; 3 — MXTHO3ABP

g% =0



I'naséa 7. BHOCPEPHBIH YPOBEHb OPTAHH3AIIHH JKH3HH

Puc. 254. PexoneTpykmus
CKeJIeTa MpoToaBuCca

Pue. 255. TpuxonononT

Bce mpecMbIKaOIIMecs, B OTIUYHE OT 3¢ MHOBOJHEIX , HMEIOT
CYXYIO JHIIEHHYIO eje3 KOKY ¢ DOrOBBIMH YeIIysaMH, 3a-
IIHUIAIOIIYIO TeJIO OT I0TePs BOAEL, 60JIee coBepIlleHHbIe JIer-
KHe, AHIA ¢ 3aN[HTHREIMY 000JOYKAMH, UTO 00ECIIeUNIIO
B CAeAYIONIYIO 9Py UX TOCIIOACTBO Ha 3eMe.

Mesozoii. Mesosoiickas apa (0T rped. Me30¢ — cpefHUuR
U 30¢ — KHM3Hb) Havasiack okoJo 230 muH net Hazan. Kiau-
MaTHYeCcKUe yCJI0BUA ObLIN 6JIaronpUuATHLIMY AJIA A IbHEeH-
I1ero pacupocTpaHeHUd KU3HH Ha 3eMJie. Ha cyme rocmos-
CTBYIOIIEE IIOJI0MKeHHe 3aH AN I'0JIOCeMEeHHBIE PACTeHU A, HO
oxo0J10 130 MuH J1eT Bo (Iope 1OABIAIOTCA TOKPBITOCEMEH-
Hble (LBETKOBEIE) PACTEHUA — TOMOJIA, SBKAJMIITEI, IAJIb-
MBI B Ay0E1. Jleca Me3030sa 6e11H HeryeTsie. ColTHeUHBIE JTyaH
CBOGO/IHO NPOHUKANH K II04YBe, I03TOMY B HUX IIPOH3PACTa-
JIM ¥ TDABAHUCThHIE PACTEHHA.

B mopax nmpeo6aaganu roJj0BOHOTHe MOJIIIOCKH M KOCT-
Hble pBIOBI. Ha cylie cpeay mo3BOHOYHBIX JKHBOTHBIX ObIIH
MIXPOKO PACHPOCTPAHEHBI APEBHUE NPECMBIKAIOIIHECT —
AHHO3aBPEI (YsKaCHBIE AMIEePHI), OTIMYABIITHECH OOIBIIUM
pasuoobpasueM Gopm (puc. 253).

B nauane me3030a okoso 200 MaIH JeT Ha3ak OT TPYIIILI
IITUIIETA30BBIX IIPECMBIKAIOITUXCA IIPOM3O0IILIN ITePBbIe IITH-
Bl — IIPOTOABHUCHI (pHc. 254), a OT rPYIIIBI 3BePONOTOGHBIX
PENITHJIMN — IepBhle MJIEKONUTAIOIUE — TPUKOHONOHTEI
(puc. 255). Beicokwmit ypoBeHB 06MEHA BEIIECTB, TEIIOKPOE-
HOCTB, KPYITHBIH FOJIOBHON MOST | CJI0KHOE ITOBeIeHKe o0ec-
OeYHJIH NTHIAM U 3BePAM IPEeMMYIIEeCTBO B OCBOGHHH pas-




§ 49. Kpamxas ucmopus 3sonwoyuu buocpepovl

1

Puc. 256. Boivepmine uBOTHEIE KaiiH0305: 1 — nepBodbITHOE KHTO0G-
pasHoe; 2 — cabae3yGpril THTD; 3 — MHIPHKOTePHI

HOOOPA3HBIX YCI0BHiA Kku3HH Ha 3emie. K KoHILy 5pbl B hay-
He MJIAHETHI IT0ABJIAITCA IepBhie CyMYaTsIe, IaleHTapHbIe
MJIEKOIIATAIOIINE M HACTOSIYe IITHILEI.

Kaitrozoit. Kaiinozoickasn spa (o1 rped. KailHOC — HO-
BBIH U 30€ — 7XKHM3Hb) Hauasiack 67 MJIH JeT HasaJ | IPOL0I-
JKaeTcs 0 HACTOANIEero BpeMeHu. B Hayase apsl B GoJbIIei
yacTH paioHos 3eMJH npeobaasar TemIsli KIUMAT, HO 3a-
TeM HACTYIHJIO noxojnonanue. Bo (uiope KaiiH0304 rOCION-
CTBYIOIIlEEe MECTO 3aHAJH IOKPBITOCEMeHHbIE PACTeHUA.

Koperasim 00pasoM H3MeHHJIACh B KanHO30e U (ayHa
(puc. 256). Ha rpanune Me3030d U KalHO30 BEIMUPAIOT JH-
Ho3aBpEIL [loCcTUraloT paciBeTa pasIMyHbIe CHCTeMaTHYeCKHe
rpynnsl Miexonurawoiux. Ilosasisaorcs KuTooOpasHble,
XMIHEBIE, TPAMAThI, TDBI3YHBI, KOIIBITHbIE ¥ X0D0THbIE. 3aBep-
maercs (pOpMUPOBaAHHE COBPeMeHHOM (DayHBI.

[///;// 3pa, nepuod, kamapxeit, apxeii, npomepo30it, nanieo3ou, Me30301L, KAl HO30LL.

1a PesmesbHOCb 0P2AHU3M08 APXes U NPOMEPO30A HA 2a308bLil COCMAE AMm-
mocpepoi 3emau? 3. Hazosume opzaru3mbl, KOMOPsle COCMABLANIU PAOPY
u payny apxes u npomepo3os. 4. Kaxue usmenerus npousouliu é cocmase
PACMUMENbHOZ0 U HUBOMHO20 Mupa naneo3os? 5. Kaxue pacmenus u xu-
BOMHbBLE NOABUILLCH 8 (hayHe U (aope me3030a7 6. Kozda cghopmuposanucey Ha
Haweil naaneme co8peMeHHble PACTUMELbHOCMb U HUBOMHbLE MUP?

———953

1. Ha raicue apvt nodpasdensiom ucmoputo Semau? 2. Kaxoe sauanue okasa-
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§ 50.

IIOSABJIEHHUE YEJTOBEKA KAK BAKHEHNIIAN 9TAII
9BOJIIOIITUHA BUOCPEPHI

Puc. 257. Crener ueaose-
Ka H MIHMIIAH3e

Pacemompume pucynor 257. Cpagnume ckesem wenose-
Ka u wumnanze. B uem cocmoum ux cxodcmeo u pas-
Auvue? Benomnume ocHosHble dsuncyuwyue cunst (axmo-
poL) 260a0uuL 6Uudo8 é npupode.

IosBneHMe YerOBEKa CTAIO OJHUM M3 IVIABHBIX COOBITHIL
B 9BOJIIOLMH Omocdeprl. B 3eMHOI KOpe COXpaHHIIHCH HCKO-
I1aeMble OCTATKH M OPYAUS TPYAA, IO3BOJAIOIINE COCTABUTD
npeacrabieHue 00 obauKe U 00pase YKU3HM HAIIUX JAEKUX
npenkoB. Ux usyuator anmpononozus (ot rped. anmponoc —
YEJIOBEK U 1020C — Y4eHue) u apxeo.sozus (0T rped. apxeoc—
JADEBHHUH U /1020¢ — YUEHHEe) — HAYKH O YeJIOBeKEe I UCTOPHH
PasBUTHA YesI0BeuecKoro odmecrsa. Hayunsie pesyisrars: no-
KasblBaOT (PAKThI IPOUCXOKIEHIA YeJIOBEKA OT JKHBOTHDBIX
1 eT0 IOCTENeHHOT'0 9BOIIOIHOHHOI0 PA3BUTHA.

Oramunsa yesoBexa ot JKMBOTHBIX., OGIIMI ITaH cTpoe-
HHHA, CXO/ICTBO MHOTHX UepT OPraHU3aluu U 3MOPHOHAIE-
HOTO PABBHUTHA YKA3BIBAIOT HA NMPUHALIEIKHOCTD UeJIOBEKA
K Kjaccy Muexkonuraromue u orpsagy Ilpumarsi. Bmecre
C TeM JeJIOBeK 00J1afiaeT psAL0M 0COGeHHOCTell, OTIMYAIOIHX
€To OT }XKMBOTHBIX. HamGosiee xapakTepHOe oT/inume uelo-
BEKa OT MWBOTHBIX — npamoxoxcdernue. B ¢cBasm ¢ aTum,
BEPXHHE KOHEYHOCTH Y YeJIOBeKa YTPATUIHN (DYHKIMIO OIIO0-
PBI ¥ IPEBPATHJIMACE B DYKU — oOpraHsl Tpyza (puc. 257).
ITporuBonocrasieHue GOIBIIOTO MATBIA KHCTH OCTATbHBIM
obecnieunsio pasHOOGpasHbIe JBUKEeHNA PyKn. [[03BOHOYHIK
yeJoBeKa npuobpen S-o6pasHyio GOpMy U BMeCTe CO CEOA-
9aTO CTOIOHA CTAN CMATYATH TOMYKH, BOZHUKAIOIIME IIPH
xoae0e, Gere u NPEIKKAX.

Kpowme Toro, y yesoBeka npou3oIIK CyIeCTBeHHbIE 13-
MeHeHMs B CTPOEHHHU Yepera ¥ FOJI0BHOI0 Moara (puc. 258).
3HAYUTEJbHO YMEHBLIM/IKNCE B Pa3Mepax YeII0CTHbIE KOCTH
¥ rpe6HH Ha TEMEHHBIX KOCTAX, K KOTOPBIM [IPHKPEILIeHbI
’KeBaTeJIbHbIE MBINIIbI. 3TO CO3JAJI0 IPEAIIOCELIKH JIF YBe-
JIMYeHHA MOSTOBOTO OT/eIa Yepella U ero npeodJafaHusa Hal
JuneBsiM. ['0I0BHOM MOBT YeI0BeKa HMeeT CHIILHO DA3BUTHIE
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crona KHCTh yepen
YyejgoBeka HeJoBeRa yeJoBeKa

cToma KHCTB Hepen
HIEMIIaH3e IIMMIIaH3e IIUMITaH3e

Puc. 258. CpasHeHHEe CTPOCHHA CTOIBI, KHCTH H Yeperna YeJ0BeKa U IHMIIaH3e

OoJbIlINe MONAYINAPHASA ¢ KPYIHBIMYU JOOHBIMH JOIAMHM, OT-
BEUAIOIIUMH 32 PACCYIOYHYIO NeATeTbHOCT.

Bammnueiimeii ocobeHHOCTEIO YeJIOBEKA CTANIO Pa3BUTHE
¥ HET'O 8MOPOLL CUZHANLHOI CUCMeMbl, B OCHOBE KOTOPOH Je-
JKHUT CIOCOOHOCTH BOCIHPUHHMATEL M PA3JIHYATE Peyb. JTO
NPUHIUIHAATBFHO USMEHMUJIO XapaxTep MH(OPMAIHOHHBIX
cBAsell Mexy JI0aApMu. [logBHICA 0CODREIN BHETeHETHYeC -
Kui crnocod mepenaun mHMOPMAIAH OT OJHOI0 UelloBeKa
K IpyroMy depes o0y4yeHUe ¥ BOCIIHTAHUE.

XapaKTepHOH UepTOil UeJloOBeKa ABJIACTCHA cucmemamu-
yeckoe uzzomosaerue opyduilt mpyda (puc. 259). C camoro
HAYaJa CBOEro CYIIeCTBOBAHUA 0e3 HUX OH He MOT BEIKHUTE.
OHM moMoTraJ¥ eMy OXOTUTECHA, BO3IEIBIBATE 3€MJII0, TOTO-
BHATH UMY, o0ycTpanBaTk xuaume. CoBepIieHCTBOBAHKE
OPY/AMii IOCTeIIeHHO U3MEHAJIO XapaKTep B3AUMOOTHOIIIEH NI
qeJIOBEKA ¢ NpHUpPoAoi. YeToBeuecTBO MOCTEIEHHO CTAJO
riobasbHOM CHIIOH, N3aMeHAIeH 06K 3eMJIn.,

Oco0eHHOCTH IBOJIONMH YeJ0BeKa., JBOJIOIHA YeI0Be-
Ka IIPOMCXO/IIIIA TIO AeMCTBHEeM TeX e IBHIKYIIIUX CIJI, UTO
U SBOJIIOIHSA APYTUX OPTAHHU3MOB, T. €. MyTAI[HOHHOTO IIpO-
necca, KOMOMHATHBHON H3MEHYWBOCTH, MONYJIANAOHHBIX

———9255

OTJINYHA
YEJIOBEKA
OT JKMBOTHBIX

——p IPAMOXO0XKJIEHHE

——— KPYOHLIH
TOJIOBHOM MO3I

— BTOpad CHUI'HAJIL-
Haf cHcTeMa
(peus)

——Pp cucTeMaTHdeC-
KOe M3roTOBJIe-
HHE OPY AU
TpyAa
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3000-500 rr,

A0 H. 3.

Puc. 259. ¥ c1o:xEeHNe 0PYAHIL TPY/Ia B MCTOPHH YeJ0BEYecKoro 001ecTsa

BOJIH, M30JAIMH M ecTecTBEeHHOTo orbopa. OxHaKO, 0fHO-
BPEMEHHO ¢ 0M0J0rHYecKHMH (DAKTOPAMHE B 9BOJIOIHH Y10~
BeKa JefiCTBOBAIY clelupuyeckme hakToOpel — coylaibHbLe
(oT maT. coyuasuc — oBIIECTBEHHBI), 00YCI0BIEeHHBIE 06-
I[eCTBEHHBIM YKJIAJ0M €10 KHU3HH.

EcTecTBeHHBII1 0TO0D, KOTOPBIH IPUBE K IT0ABJISHHIIO 0KO-
JIO 2 MJIH JIeT Ha3aj 4eJIoBeKa, yueHble Ha3hIBAIOT OUOCOUL-
azibHbim. OH OBLI HAIIpaBJIeH HA COBEPIIEHCTBOBAHUE COITH-
aJbHOM OpPTaHM3AlMY 11ePBOOBITHOTO YeJI0BeYeCKOro CTana.
B peayaprare Takoro or6opa COXpaHAINCEH H HepefaBaich
(hopMEI B3aMMOOTHOIIIEHHI, BEIpAbOTAHHBIE JIOABMHI B IIPO-
Liecce UX COBMECTHBIX JeiicTBuil. OHM JaBajy 4IeHAM I'DYII-
IIbI, II0 CPABHEHHIO C OJJUHOYHBIMY 0COOAMHE, IPEUMYIIECTBO
B Dopn0e 3a cymiecTBOBaHUE C APYTHMH BAAAMH OPraHH3MOB
3a MMy, MecTa obuTaHus U UHBIE pecypckl (puc. 260).

Broconuanbuelil 0T60p COMEMCTBOBAN BBIXMHUBAHMUIO Ta-
#e caa0bIX WHAUBHIOB, YTO 3HAYHTEILHO VBEJIUYUIIO YHC-
JIEHHOCTB JIXOJlell ¥ CIIOCOOCTBOBAJIO OCBOEHHIO MMM HOBBIX
TepPUTOPHHA. B pesyibTaTe KOJIIEKTHBHOM 0X0THI JI0AeH Ha
KPYIHYIO AUYb ITIOABUJIACE BOBMOYKHOCTE 3aacaHuA TUIIU
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Puc. 260. KolnleKTHBHANA 0X0Ta MepPBOOBITHOTO YeJoBeKka TpefoBajia OT ee yYaCTHHKOB COIJIaCOBAaH-
HBIX JIeHCTBHI

BIPOK M 0CBOGOAMJIOCH BPEMsI [JIsi H3rOTOBJIeHUA HoJlee co-

BepILeHHbIX OPY/AMii, BOCOHTAHNA AeTeil, 3a060ThI 0 GOIBHBIX

u crapukax. COBMecTHAS KM3Hb BHI3BANA Y HAIIMX IIPeJ-

KOB IIOTPeBHOCTD B PA3BUTHH cpeficTB obuiennd. [losBunack  IBUKYIIWE CHJIEI
peub, KOTOpAas COBePIIEHCTBOBAIACH MAPAJLIENLHO ¢ 9Boy0-  (PAKTOPBD)

4 9BOJIOITU N
I[1eli TOJIOBHOTO MO3Tra. YEJIOBEKA
CoBpeMeHHBIH 3TAIl IBOJIOIHH YejoBeKa. Bce HbIHe
MKHBYIIHE HAa 3eMJIe JII[1 OTHOCATCA K OMOJIOrIIecKoMY BUY L » GuonormuecKue

Yenopex pasymubsii (Homo sapiens), npejacraBieHHOMY
pasHBIMU PACAMY M APYTHMHE aTHUYeCKuM¥ rpynnamu. C mo-
fABJIEHHEM COBPEMEeHHBIX JIIoJieil, O0MoIoruyecKas B0
yeJI0BeKAa KAaK BHIA B OCHOBHOM IIPEeKpaTHJiach, YCTYIINB Me-
CTO 3BOJHOIIHNHA COHHaﬂLHOﬁ, T. €. PA3BHTHIO OﬁmECTBEHHbIX
OTHOIIIeHHI. BMecTe ¢ TeM HEKOTOpPBIE 2BOJIIOIMOHHEIE (hak-
TOPHI COXPaHMIN CBoe aeiicTBre. Tak, B mONyIANMAX COBpE-
MEHHOT'0 YeJI0BeKa IO-IIPeXKHEMY IIPOMCXOIUT eCTeCTBeHHBIN
or6op. TobKo ero AeiicTBHE HATIPABJIEHO He HA OTAeJIbHBIX HH-
IHUBUJIOB, a8 HA UX MMoJioBkIe KiaeTKu. OT6op BEIOpaKOBLIBAET Te
MYJKCKHe€ H jKeHCKHe TaMeThl, KOTOPEIE BCIeICTBHE My TaIluH
nprobpess HelmpaBHJIbHEIIL XPOMOCOMHEIH Habop.

L——p couuaibHbIE

——9hY



Puc. 261. Dnupemusn uyMsl (CpeIHEBEKOBBIi PHCYHOK)

3aMeTHYIO POJIb B 9BOJIOIHAY YeJ0OBeKa B IPOILIOM WI-
PaH OOIMyJIANOHHBIe BosHbl. Hanpumep, B Cpegaue Bexa
BIUAEMUS YYMBI 3aMETHO COKPAIlaIa YHCJIEHHOCTE JTI0Iei
Ha 3emute (puc. 261). Heige Takux peskux xomebaHuii Her,
xor#a Habuparomaa remMusl anugemus CITAIa Mosker s3naun-
TeJIBHO YMEeHBIINUTh HaceJleHHe Halllel maIaHeThl, Eciau mHe
O6yzer HaiineHo aHEKTUBHBIX CPEICTB JeYeHUA OTOTO 3a00-
JIEBAHUS, TO B OXBAUEHHEIX 3NHJeMHUeH MOMYIANAAX dYeso-
BeKa 0y/eT IPOMCXOQUTE eCTECTBEHHBI 0TOOD, YBeIMUMBAIO-
LA JOJIIO JIIOeH, FeHeTHYEeCKH CKJIOHHBIX K BO3IeP:KaHUI0
oT yrnorpeb/ieHUA HAPDKOTHKOB M OECOPAA0YHBIX ITOJIOBBIX
CBs3eil — OCHOBHBIX ITyTell pacnpocrpanesus CITAIa.

////’ AHnmpononozus, apxeonozus, NPAMOX0NCOeHUE, BMOPAA CUZHANLLHAL CUCTNEMA,
peub, cucmemamuieckoe uzzomosieHue opyduil mpyda, GUOCOUUAILHbLL 0MOop.

@ 1. ITepeuucaume uepmol cxX00CMEa U PA3LULUA YeA0BEKA U HCUBOMHBLY.
2. KakoebL ocobennocmu 260r0yuu weaosexa? 3. ITouemy ecmecmeerHulii

omoop, deiicme06asuLLil 8 IGONIOYUL Le0BEKA, YHeHbLe HA3bLEAIONM Ouocoyu-
anvubim? 4. B wem ocobennocmu cospemerHozo amana 3602104 LU Yenoaera?l
Kakue sgoawoyuonnuvie gpaxmopwi no-npexchemy deilcmeyiom 6 HEKOMOpPwvLX
NONYNAYUAX COBPEMEHHO20 YeN08eKa?
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§ 51.
YEJIOBEYECTBO KAK TJIOBAJIBHAS CHJIA
BHOC®EPBHL. HOOCOEPA

Bcnomunume, kozda u 20e 4en06€K HALAL OKYAbMYPUBams
duxopacmyujue pacmerus u 000MAULHUBAMb OUKUX HCU-
6omHbLX. Ym0 ABUNOCE NPeONOCyLAKOL 08 IMUX 3AHA-
muit yenosexa?

C HauaJIOM CTAHOBJIEHUA W PA3BUTHUSA YeJIOBEUECKOT0 00-
II[ecTBA €ro BozjeiicTBue Ha Omocdepy HEM3MeHHO BO3pac-
raso. Ha pagHHMX aranax deJoBedecKOH MCTODPHH STH BO3-
nelicTBHA OBIIM HE3HAUMUTEJIbHBIMHA, HO IIOCTENEHHO OHU
npuobpenyu naaserapHblil MacmTad. YesroBeuecTBO CTAJO
riobasbHON cuioil 6uocdepsl, OKa3bIBAIOINEN CyIecTBeH-
HOEe BJUAHNE HA BCe ee KOMIIOHEeHTHL.

DBOIIOIHM X03AHCTEBEHHOM IesATeIbHOCTH YeloBeKa. Besa
HMCTOPHUA UeJIoBeYecTBa, B 3aBUCHMOCTH OT crioco0a fesaTesib-
HOCTH, CKJIABIBAETCHA U3 ABYX 3TAIIOB — IIPHUCBAWBAIOIIEro
X03AMCTBa U IIPOU3BOAAIIIETO.

ITpucsausaiouiee x034ilcmeo, KOTOPOe MOKHO HA3BATH
IKOJ02UNECKUM CNOCOOoM NOAYYeHUs nuuil, OCHOBAHO Ha
oxoTe, peibosoBeTBe U cobupaTenbeTse (puc. 262, A). Ilpn
Takoil (popMe X03AWCTBOBAHUSA HeJIOBEK JOBOJIBCTBYETCH

Puc. 262. IIpiceanBaomee H TPOM3BOAAINIEe X03AHCTBO YeJIOBeKa — dKoJorHIeckuil (A) u conuais-
peii (B) cmoco0bl moaydeHns MHOTH

———=9hK10)



I'raea 7. BHOC®PEPHBIH YPOBEHB OPIAHH3AIIHH JKH3HH

100 TeICc. yenoBeR

Puc. 263. Heropuuecknit
POCT HACEJEHHS 3€eMHOT0
mapa

TeM, YTO eMy JaeT NPUpPoJa. ITO GBI CAMBIH IPOAONK U TEE-
HEI{ STAll 3BOJIONMOHHOTO DA3BUTHSA YeJOBEKa, KOTOPHIi
ellle HABLIBAIOT 8PeMeHEeM NEPEOObLIMHbLY 0XOMHUKOE U CO-
6upameueii. Iloka YHCIEeHHOCTE UYeIOBEYECTBA OBIIA HEBbI-
COKOM, IpHCBaNBaIOIee X03AHCTBO 06eCIIeYnBAIO ero Bee-
MH HeoOXOoAMMBIMM pecypcaMu. OJHAKO 1O Mepe yBe-
JMYeHUA HAPOMOHACENeHUS U YMEHbIIeHHA YMCJIeHHOCTH
TIPOMBICJIOBBIX ¥XHBOTHBIX, OX0Ta X COOMPATEILCTRO Ve He
MOTJIH IIOJIHOCTBIO Y0OBJIETBOPHTE IOTPeOHOCTH JIIOIett B ITH-
uie. Bosauka yrposa ronogHoi cMepTy U BHIMEPAHHSA YeJio-
BeKa Kak OMOJIOTHYeCKOro BHZAa. ITO CO3aJ0 NPEeAIOCHLII-
KH 1] IOABJICHUSA NPou3eodauiezo xo3ailcmea — 3eMiene-
JIHA H JKHUBOTHOBOJICTBA, KOTOPOE MOYKHO HAa3BATh
COYUANLHBLM cnocobom nonyernus nuwu (puc. 262, B). Ilpn
TaKOM (JopMe X03ANCTBOBAHNUA YEIOBEK B Pe3YJIbTATE AKTHE-
HOI'0 BO3JeHCTBUA HA IIPHPOAY CAM CO3JAeT HeoGXOoAMMbIe
eMy PecypChl — IHILY, KOpMa, YI00GpeHus U 1p.

Hrak, ¢ OKyJbTYPHBAHUS PACTEHHH H OZOMAIIHNBAHKA
KUBOTHBIX, KOTOPhIEe HAYAaHCh 0K0JI0 12—10 ThIC. JIeT Ha-
3ajl, HACTYIIMJI Ka¥eCTBEHHO HOBBI 3Tall B3aAMMOOTHOIIeHU i
JeJIOBeKa C IPUPOAo#. JIFoIH cTaIu MeHbIlIe 3aBHCETH OT pe-
CYPCOB CPeAbl M HAYYHINUCH CO3JABATE YCIOBHUSA JIJIA CBOETO
CYIIEeCTBOBAHUSA W YBeJIHUYEHHA YHCIeHHOCTH. Hauuuas c
XVII B. 4eT0BEK CTaJ ¢ MOMOINBI0 PA3JTHYHBIX MAIIHH
¥ MEXaHH3MOB AKTHBHO MCIIOJIB30BATH JJIA CBOUX HYK ] HC-
KOIIaeMoe TOILIMBO (yrojab, He(TE, ras), ocBOOOIKIAA TeM
CaMBIM COJIHEUHYIO 9HEePI'Ui0, HAKOILJIEHHYIO B 6uocdepe op-
raHM3MaMu 3a MHOro Jert. IIpomece aror, HasBaHHBIA npo-
MbLULLEHHOIL pesonoylell, BEI3BaI OypHOe pa3BUTHE IIPO-
MBIIIJIEHHOCTH, CeJIbCKOI0 X03AHCTBA B POCT IT'OPOJIOB.

Pocr mapononacenenus u ypéanusanus. B Haua bHELH me-
PHOJ 3eMJiefIeNIHA U MXUBOTHOBOJACTBA HACEJeHNe SeMJIH Co-
craBiano 10 maH yesnosek (puc. 263). Ceftuac Ha HaeH mia-
HeTe MpoKuBaeT 6osiee 6 MIp YeI0BeK ¥ YNMCIeHHOCTE HACE-
JICHH#A OPOA0JIKAET pacTH. TeMIILI pocTa B PasHBIX YacTAX
cBeTa HeOJUHAKOBBLI. OCHOBHOM IIPHPOCT AAIOT PA3BHBAIO-
muecsa crpansl Asun 1 Adpukn. Ilo onerxe OOH & 2050 r.
Ha maHere 6yaeT :KuTh 0K0J10 10 MJIpA YesoBeK.

Buocdepa — camoperynupyromascs cucTeMa: 0Ha crpe-
MHUTCS BEPHYTh YUMCIEHHOCTE JIIOAEH K YPOBHIO, COOTBETCT-
BYIOIIEMY PeCYyPCHOMH eMKOCTH ee GHOreoneHo308. BeiMupa-
HHe HeoOXOAUMBIX YeJOBEeKY OPraHU3MOB, CHHKEHHe IIpPo-

200)———=



§ 51. Yenoseuwecmeo xax zrobanvnas cuna 6uocgepoi. Hoocpepa

IYKIEK GHOTe0eHO30B, HeBKJIIOUeHHEe B KPYTOBOPOTHI IIPO-
M3BOJMMBIX IIPOMBIIIIEHHOCTHIO BEIIECTB — BCE 3TO JeicT-
Bue 6uocdhepHOro MexXaHu3Ma, CTpeMAIlerocs OrpaHudIuTh
poCT uMCcAeHHOCTH HapojoHacenenus. [loka y JemoseuecT-
Ba €CTh MCKOIIaeMble HCTOUHNKHY SHEPIIH, o0eclieuBalolIie
IPOM3BOJCTBO HEOOXOAMMOI0 KOJIUYeCcTBa MHUINH, KOPMOB
[UISE CeJIbCKOXO03AMCTBEHHBIX KUBOTHBIX, YA00peHuii, OHO
MIPOTHBOCTOUT 9TOMY MEXaHU3MY .

» CHU3UTH YHCJIEHHOCTh UYeJOBeUeCcTBA MOMKET I'0JION.
Celiuac HA IIIaHEeTe TOJABKO 1 MIIp/ JT10/iei HMeIOT IOJTHOIeH-
HYIO IIMIILY, a OT TOJI0/a Kak bl rox ymupaiT 20 MirH yeno-
BeK (puc. 264). ExxerofHelil mpupocT HACEJIeHNA COCTaBIA-
et 200 murH genoBeK. I103TOMY €CJH YMCJI0 YMUPAIOIUX OT
roJIofa BO3PAcTeT Ha MOP#AJOK, T.e. B 10 pas, To mpupoct
HACeJeHHUsA OCTAHOBUTCA. A ecim ymMupaomux Oyzer eme
Gosbmie, TO HaceJIeHUe IIJIAHETHl HAaUHeT COKPallaThCd. 3a-
MeLIMTh POCT HAPOJOHACEJEHHNA MOMeT TAKXKe CHUKeHHe
POKIaeMOCTH B HEKOTOPBIX CTPaHaX 4Yepe3 NIaHHpOBaHME
CeMbH U PEryIAIHNIO JeTOPOXIeHNA. 4

PocT uMcieHHOCTH HAPOJOCeJeHu 3eMJIU COMMPOBOMK-
naercs mnpoieccom ypbanuszayuu (ot aat. ypbanyc — ro-
POJCKOM) — IIOBEIIIEHHEM DOJIY TOPOJOB B PA3BUTHH U€JI0~
BegyecKoro obmecTBa. B KDYOHEIX ropoJax MPOUCXOJHUT
KOHIEHTPAIMH TPOMBIIIJIEHHOCTH, yupesKjeHuii obpaso-

. U

& )
Puc. 264. «Ilosc romona» — reorpaduueckne o6JacTH NIAHETHL, HAPOJAOHACEIEHHE KOTOPBIX eHeros-
HO CTPAJaeT 0T HeXBATKH IIPOI0BOJLCTBH A
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I'nasa 7. BHOC®EPHEIH YPOBEHB OPTAHH3ALIHH ;KH3HH

Puc. 265. Kpynuble roposa cymecTBEeHHO H3MEHSIOT Puc. 266. Mexaynapoanas opourais-
npupony Hafd KOCMHYEeCKAd CTAHIHS

BAHUSA U KYJBTYDHI, IeHTPOB YODPaBIeHHUA, HaOIOAaeTCH
MOCTOAHHBIN IIPUTOK CEJIbCKOI0 HACEJEeHUA M JKHUTe el
OsmaieKamux Majbix ropojoB. Ecau B mauare XIX B.
B KPYIIHBIX IOpoJax IPOKUBAJIO Bcero 3% HaceJleHHsd, To
B HACTOAIEE BPEeMA B HUX »KHBET IIOJIOBUHA BCEX JKHUTe-
Jleii HanIeil mIaHeTHl.

KonnenTpanus HapogoHacenenns B ropogax meiaer ux
TJIaBHBIMH IOTPEOUTENAMU NPUPOSHBIX PECYDPCOB U OCHOB-
HBIMH UCTOYHHKAMH 3arDA3HEHU A OKPY Kalomlel cpensr. Or-
POMHEIE IOTPEGHOCTH MOPOZOB B 9HEPTHH, TOILIHBE, CBIpBE
AJIfL IETKOM IIPOMBIIIIEHHOCTH, IIPOOBOILCTBHY IS HACE-
JIEHUSA 3aCTaBJIAET HCKATL HOBBle HX MCTOUHHKH, paspaba-
TBIBATE HOBEIE CIIOCOOBI YBEJIMYEHUS HX IIPU3BOACTBA. DTO
BeJeT K YCUJIEHHIO BO3AEHCTBUA YeJI0BeKa Ha IPHPO/Y, CIIO-
coOCTBYeT Pa3BUTHIO IOTPEBUTEILCKOTO MHPOBO33PeHuA 00-
IecTBa — CTPeMJIEHHS HOJYYHUTh OT IPHUPOAELI KaK MOMKHO
OosbIe, He CYUTAACEH C ee BOZMOKHOCTSIMHU ITO BOCIIPOH3BO/JI-
CTBY H3'BbATBIX ¥ HEE PECYDCOB.

Hoocdepa. Byproe passuTue npoMsmieHsocTH, HayKH,
TeXHUKH, DOCT KPYIHBEIX IOPOLOB CYIIIECTBEHHO M3MEHser
npupoay (puc. 265). C passuTneM ueoBeYecKOoro obuect-
Ba Ha4aJICA IOCTeNeHHLIH iepexos 6uochepsl B Hoocgepy —
(ot sar. Hooc — pasym u cgheape — miap), T. e. MBICIAIILYIO

2] i e



§ 51. Yenoeenwecmeo kax zrobaavnan cuna buocgpepvi. Hoocgepa

obomoury 3eman. Hoocdepa — BricmIas cTafus dBOIIONNN
Guochepsl, CBA3aHHAA CO CTAHOBJIEHHEM B Heil IIMBHJIN30-
BaHHOTO yejoBedecTBa. Hoocdepa BhIlLIA 3a TIPe/ieNibl 3eM-
an. Crano peaJbHBIM OCBOEHHE UeJI0BEeKOM OJIMIKHEro Koc-
moca (puc. 266).
HecMoTps Ha TO, UTO Y€JIOBEUECTBO COCTABJAET UL HE-  3TAIIBI
3HAUMTENbHYIO YacTh OMoMaccel 3eMJIM, ero BIHAHHKE Ha XO3ANCTBEHHON

[UIAHETY CTAHOBUTCH KPYIIHedIiell IpIpoIHOi CHIoit, mpe- gEE?I'(I;E];JEI:EﬁOCTH
BOCXOAANIell o MacinTabaM BO3ZeicTBUA BCe M3BECTHBIE

reosiorauecKue npomeccsl. IIPOMCXOAUT HOCTENIEHHBIN e~ ——» npucBauBaoIee
PEXO0/i B 3BOJIIOIMHU KMBOI IIPHPOBI OT OMOTOTHYECKUX (DaK- z‘:}fgf{;’:;;’ecmﬁ
TopoB (6moreHesa) K pasBUTHIO, YIIPABIAEMOMY 4YeJlOBeve- ¢110c06 IOy Ie-
CKUM co3HaHHeM (HooreHesay). KoekTHBHBIH pasyM aiojed HESA THIH)
BeMyn Bce cuJbHee BO3IeHCTBYeT Ha MPHPOAY, B AECATKH e
pas o CPABHEHHIO C ecTeCTBEHHBIMHI OMOre0X HMHYeCKIMM e
HpoleccaMy YCKOpPAeT MOTOK DHEPIruu, KPyroBopoTsl Be- (conuanbHEIH
[IeCTB, VCHINBAET JaBJI€HNe Ha HeXKHUBYIO IPHPOAY, PACTH- ;1;“32;‘;3“9'

TeIbHBIM W KHBOTHBIH MHD.

B macroamiee BpeMs HamboJiee aKTYaJlbHBIM CTAHOBHTCA
npo6reMa fasibHeHIIero rapMOHNYHOT0 PA3BATH A HOOCHEDEL.
Ye10BeUYECTBO JOJMKHO HATIPABHUTL CBOIO JeATEIbHOCTHL HA
MO/iePKAHIA PABHOBECHUS MeKAy 00IIecTBOM W IPHUPOJOI,
pasyMHO OTpaHMYHMBATHL U PEryJHPOBATH CBOM OTPEOHOCTH
B MHTepecax Beeil 6uocdepsr. Beem moasaM 3eMiH HPejCTOUT
KAK MOMHO CKOpee BhIpaboTaTk eJUHOEe IKO0JL0ZUYeCKoe Mu-
po6o33penue, T. e. IeEPeHTH B O0IeHUH ¢ [IPUPOJIOH OT IIO3H-
UM «BCe JJIA UeJOBEeKa» K MOSUIUM «BCe JUIA IPHPOABLL».

/// Xoaailcmeo: npuceausaiuiee U npou3sodauee, 6pems nepeodbimubLx 0Xom-
A HUK08 u cobupameneii, IK0N02ULeCKUIL U COYUALbHBLU CNOCOObL NONYLeHUA

nuwU, NPOMbLULIEHHAS PeONIOYUA, YpOAHU3AYUL, HoOChepa, IKoi02Zu ec-
K0e MUPOBO33peHue.

meavHocmu Yenosexa? Tem sr0n02utecKuil cnocod nOLYHeHus nuwu om-
auyaemces om coyuanbhozo? 2. Kaxoe eausanue na 6uocgepy okasana npo-
Moblwnennaa pesoawyus? 3. Hazosume nociedcmeus, i KOMOPbLM NPUeo-
dum pocm napodoHnacenrenus 3emnozo wapa. Karxos npoznos pocma
napodoracenernus na 6auxcaiiuee epems? 4. Ymo maroe noocepa? 5. 06%-
AcCHUMe, noLemy Mak 8aiHo (POPMUPOBANb 8 COBDEMEHHOM HeL08EHeCKOM
obwecmee IK0L02UNECKOE MUPOBO33peHue. B wem ezo cyunocmb?

1. H3 kaxux 08yx 3manoé cxaadbléanacs UCmopus x03aicmeennol des-



TI'nasa 7. BHOC®OEPHBIH YPOBEHb OPrAHH3AIIHH JKH3HH

§ 52.

COBPEMEHHBIE 9KOJIOTHYECKHE

IMPOBJIEMBI

Bcnomnume, xarxoe sausanue okazoiéaem wenosex Ha He-
HUBYIO U Heusyo npupody. Karoewt ezo nocaedemeus s
HUSHU HA Hawel naaHeme?

B Hacrosmee Bpems npeobpasyioniee BINAHAE YeJiO-
BEYEeCKOro obmecTBa Ha NPUPOAY BHOCHT B Hee TAKHE M3-
MeHEeHHHA, KOTOPble YIPOMKAKT HAPYIIUTh YCTOMIUBOCTD
6uocdepsl. MUp yiKe CTOMT Ha IIOPOTe IKO0102ULECKOZ0 KPU-
3uca — TAKOr0 COCTOAHHA CpeJbl OOUTAHHSA, IIPH KOTOPOM
OHA CTAHOBUTCH HENPHUTOLHOH AJA CYL[ECTBOBAHHA pas-
JIHYHEBIX (DOPM JKH3HH, B TOM YHCJIe U YeJI0BeKA.

Hcromenne npuponnsix pecypceos. YeroBeuecTso mocTo-
AHHO UCIOJb3yeT Pas/JM4YHble IPUPOAHLIE pecypchl. K HuM
OTHOCATCH NOJIe3HbIe HCKONaeMble, 9Heprusa ConHna, BeTpa
U MOPCKHX [IPHJIMBOB, BOJA, aATMOChePHEIN BO3AYX, TOUYBA,
PACTHTEJbHBIN U JKUBOTHBIH MHD. Pagnuuaior Heucuepnae-
Mble U ucwepnaemvie npupodusie pecypcewt (puc. 267).

MpupoaHbie pecypcsb

\

HeucHepnaeMmblie pecypcbl Mcuepnaembie pecypcbl

conHe4yHasn

3Heprus

BO3AYX

Boga

HeBo306HOBMMbIE pecypchl BO306HOBUMbIE pecypchi

TANE N Y 6

nnoaopopue

Pue. 267. Knaceudukanma NpHpOIHEIX PeCypeos
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§ 52. Cospemennvie sxonozudeciue npobnemot

HencuepriaemMmble IPHPOAHBIE PECYPCHI BKJIOYAIOT BOJ-
Hble, KIAMATHYECKHEe U KocMHYecKHe pecypesl. Ux pesep-
BBI HACTOJIBKO OIPOMHEI, UTO X03AHCTBeHHAA NeATeIbHOCTD
YyeJIOBeKa Ha HUX CKA3bIBaeTCA He3HAUYUTEJNHHO. XOTA Ipe-
CHYIO BOIY, [0 IPHYHHE HEPDABHOMEDHOCTH €e pacmpenesie-
HUA Ha Hamell muaHeTe U 3arpA3HeHHdA, YAlle OTHOCHAT
K HcUepIlIaeMBbIM IIPHPOAHEIM pecypcam.

HcuepnaeMble IPUPOHBIE PECYPCHI AEJIAT Ha HEBO300HO-
BUMBIe u BozoOHOBUMBIE. Heso3z00H08uMble NPUPOOHBLE pé-
cypebl — WCTOYHHUKK MHHEPAJBHOIO CHIPhA (Yroib, HedTE,
ras, Mecok, riauHa, IpaBmii) 00pasyoTcs B 3eMHOH Kope
B TeUeHHe COTeH MHUJLIMOHOB JeT. EiKeroHo 4ejjoBe4YecTBO
usBjexaeT U3 3eMHbIX Heap 100 Mapa T TBepAOro MaTepHa-
Ja ¥ c:xmraeT 9 MJapjA T YCJIOBHOTO TomiauBa (puc. 268).
PasBeaHHBIX 3allacOB He(TH HA IJIaHETEe XBATHUT JIHIIbL Ha
50 ner, kameHHOTro yrias — Ha 150 jer.

K 80300H08uMbLM NPUPOOHBLM Pecypcam OTHOCAT DACTH-
TeJIbHOCTE, YKHBOTHBIH MUP M ILIoZopoaue nouBsl. X pac-
XOJlOBaHHE YeJ0BeYeCTBOM IIOCTOSHHO pacTeT. ExeroaHo
J10Au BeIpyDOaroT Gosee 20 MJIH ra TPONHMYECKOro jeca —
rJIaBHOTO MCTOYHMKA BUJOBOTr0O pasHoOOpasHsa ;KH3HMU HA
miasere (puc. 269). Haunnas ¢ XVI B., yenoBex ucTpedmI
109 BupoB mrrui, 64 Buga MaeKomuraomux, oomee 20 Bu-
OB IPeCMBIKAIOIINXCA B 3eMHOBOAHEIX. B Hacrodlee Bpe-
mMs oxoso 600 BUAOB IMO3BOHOYHEBIX KMBOTHBIX HAXOJUTCH
Ha I'PpaH¥ BEIMUDAHUA.

IpuuuHE BEIMHPAHHA MHOTHX BHJOB OPraHM3MOB /10
KOHIa HeW3BecTHHI. Ho yarme Bcero oHH MCYe3aioT M3-3a
VHUYTOMXKEHHUA UX MecTOOOHMTAHHMI MM BBITECHEHHSA 3a-
Be3eHHEBEIMHA U3 APYTHX MeCT BHAAMH. B CHHKeHHH YHCJIIeH-
HOCTH P4 BH/IOB BUHOBHEI OpDaKOHBEDEI.

VYeunusaeTrces Bo3JecTBHE 4eJI0BeKa Ha mouBy (puc. 270).
[Ipu pacmaiike e;KerofiHo IlepeMellaeTcs OrPOMHAs Macca
moussl. BeaeacTBre OPOINEHHA UK OCYIIeHN A, HelIPaBHIIb-
HOTO BHeCeHHs yI00peHu, KasK bl 1o 6e3BO3BPATHO Te-
pAeTcsA 0KOoJIO 7 MJIH r'a IaXOTHEIX 3eMefb. BelpamuBaemsle
YeJIOBEKOM PACTEHUS U3BJIEKAIOT U3 IIOYBBI MUJLIMOHBI TOHH
MUHEPAJIbHEIX BEIeCTB, UCTOIIAs TeM CaMBIM ee IJIO0PO-
nue. Ecny He BOCIOJHATE 9TH IIOTEDH, IOYBEHHEIE PECYPCEHI
MOTyT OBITH H3pacxooBaHEI 3a 50 Jer.

AHTpomorenHoe uaMeHenne adaagmadTos. Pacnamxa
YeJIOBEKOM I[eJIMHHBIX 3€MeJlb, CTDOUTEIBCTBO KPYIHBIX

Puc. 268, Jloobiua HEBO-
300HOBHMBIX NPHPOIHBIX
pecypcoB: HedTH M yras

Puc. 269. Beipydoka Tpo-
NMYeCcKOro jJeca



I'nasea 7. BHOC®EPHBIH YPOBEHL OPTAHH3AI[HH H3HH

Puc. 270. BoageiicTBHe
yeJIOBEeKa HAa NOYBY —
ropopaspaGoTku

rOpo/I0B, IUIOTHH, CO3laHNe BOJOX PAHUIIHIL, OPOCHTEILHbBIX
KaHAaJI0B CyIIeCTBEHHO H3MEHAET eCTeCTBEeHHYIO cpely obu-
TaHWA OPTaHU3MOB Ha Hamel mianeTe. Bo MHOrHX cTpaHax
MHUpa OIpaKTHUYeCKH He OCTANIOCH €CTeCTBEHHBIX JaHAmAad-
TOB, HX 3aMEHUJIN AHMPONnozeHnble 1aHduLapmot, T. €. CO3-
JaHHble yesoBeKkoM. Ha MecTe cyIiecTBOBaBIIMX PaHee IPH-
POAHBIX OMOre01eHO30B MOABIAKTCA II0JHA, Calbl, HaceJleH-
HbI€ IIYHKTHI, 3aBOJEI U (paOpHKH, IIpeBpamas OrpoMHbIe
TEPPUTOPUU B CeJIBCKOX03ANCTBEHHEBIN WA IPOMBIIIIeH-
HbBIA JaggmadTe! (puc. 271).

Boanukawinue B aHTPOIIOTeHHBIX JaHIadg)Tax arpobuo-
LIEHO3bl OTJIHYAIOTCA OT OHOTe0NEeHO30B MEHbIINUM BHIOBLIM
pPa3HooOpasHeM COCTABISIOIINX UX OPraHu3MOoB, HeCIocoh-
HOCTBIO K CAMOIIOJJEePIKaHUI0 U caMoperyaanuu, Takum
obpasom, Ha HalIel IJIaHeTe MOCTOAHHO COKPAIAI0TCA ILI0-
IAaAu, 3aHATHIE eCTECTBEHHBIMY IIPUPOJHEIMH COODIIIeCTRA-
MM H, CJIeloOBaTeJIbHO, YMeHbIIaeTcsA 0611ee BUI0BOE PA3HO-
ofpasue opranuaMoB 0uochepsl.

Puc. 271. Anrponorennsie JasmmadThl: ceJbCKOX03AHCTEeHHbIH (A) 1 npombimienusrii (B)
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§ 52. Coepemennsie sxonozuveckue npolnemnt

3arpasHedue oxpyskammei cpeasr. OgHa ns Haubosee
CEePRE3HBIX 3K0JIOTHUYECKUX Ipabem — BLEIOPOC B OKPY2Kar0-
MIYIO CPeay 3azpa3numeJiell — BeIecTs, IONafarolix B BO3-
IyX, BOAY, IIOUBY I HAPYIIAIOIINX IPOTEKAIOI[Ie TaM ecTe-
CTBEHHBIE KPYIOBOPOTH! 2JIEMEHTOR,

3arpssHeHNe BO3IyXa B OCHOBHOM 00yCJIOBJIE€HO BEIOPO-
COM B arMoc(epy HPOMBIILIEHHEIX radoB. IIpu coxuranumn
Hed)TH, VIJIA U IPEBECHHEI B aTMOC(hepy esxerogHo IocTy-
naeT okoso 20 MJIpZ T yIJIEKHCI0T0 raza. KOpoTKOBOJIHO-
BOE H3JIyUYeHHE TIPOXOAUT YePes Hero CpaBHUTENBHO JIer-
KO, & JJHHHOBOJHOBEIE TeIJIOBBIE JIVYM, HAYIHE OT Harpe-
TOM MOBEPXHOCTH 3eMJH, 3aJeP:KUBAIOTCA. JTO IPABOJUT
K «NAapHUK060MYy 3Perxmy» — cpejHeroL0BOMY IIOBBIIIe-
HHUIO TEMIIEPATY PRI KiInMaTa Ha miadere (puc. 273). Ero mo-
CIeICTBHA MOTYT OBITH KAaTacTpo(UUECKUMH, HaIpHMep,
TAAHKE NOJSPHBIX JbJI0B X BEUHOH MepP3JI0TEI, IIOBBIIIIEHHE
ypoBHA MHpOBOTO OKeaHa, 3aborauymBaHue TYHAPHI, pac-

INHpeHue 30HbI NYCTHIHE. Puc. 272. HocaencTBna
KHCJOTHBIX MOMKIel

JlefHHKH ¥ MOASAPHEIE JbIEI TAIOT
[0 Mepe NOTemnJeHus KIUMaTa

Conneunoe
H3JyUeHHEe
HArpesaeT
Bemiio

«ITapHUKOBEIE» Iassl
00pasyioTCHa B pesyJbTare
XO03AHCTBEHHOI JeATeTbHOCTH
YeJOBeKa W DM JIECHBIX
noxapax

Tenno ynaBauBaercd
ofraxaMu U OTpaskaeTca
HA 3eMII0

Puc. 273, Oopaszosanue «napHuKoBoro agpdgexra»
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I'naea 7. BHOC®EPHBIH YPOBEHE OPTAHH3AI[HH JKH3HH

Puc. 274, CHUMOK «030HO-
BOIf ABIPBI» HAX AHTAPKTH-
0 H3 KocMoOca

Bribpoch cep-
HHCTOI'O rasa u

IIpoMBIMIIeHHBIMA NPEANPHUATHAME BBIOPACBIBAIOTCH
B aTMoc(epy OKHCJBI 230Ta ¥ CePHHUCTHIH ras, KOTOpbIe
COeIMHAACH C BOJOI, 00pasyIoT kuciommuste doxcdu (puc. 275).
IlocnencTBus ux BhInageHus — rubesib B BOJOEMAX Pas/IMy-
HBIX XXHBOTHBIX, BbIllleJIaYWBaHUe IIOYB ¥ 00JIe3HHU PACTEeHHIHA,
paspyllieHre NIaMATHUKOB apXUTeKTYpPHI (puc. 272).

Bridpocer B atMochepy HpeoHOB — BelmecTB-XJIajoareH-
TOB XOJIOAUJIBHBIX YCTAHOBOK ¥ KOMIIOHEHTOB 83PO030JILHBIX
6a/LIIOHYMKOB IPUBOJAT K PA3PYIIEHUIO0 030HOBOTO 9KpaHa
3eMui 1 06pa30BAHUIO B HEM «030H060L dbipbl» (puc. 274).
9T0 BEIBBIBAET YBEJIHUEHHE J0JIH VIBTPa(QHOIEeTOBBIX JIyUeii,
MOCTYHNAKIIUX K IIOBEPXHOCTH 3€MJIH, KOTOPbIe YACTHYHO
3a/lep;KUBAIOTCA O30HOBBIM dKpaHoM. OHH MOTYT CTaTh
NPUYHMHOI pocTa 3ab00JIeBAHNI PAKOM KOMKHU CPeau JIF0Jeii.
ITo nporuosam y4eHbIX, ec/Iu COAepIKaHme 030HA B aTMoc(e-
pe yMeHBIIHTCA Ha 15% , TO 3TO BBI3OBET rubeib BCero Ku-
BOT'O Ha HAllleH MIAHEeTe.

3arpsasHeHHe BOJOEMOB CBA3AHO ¢ MOMAZAHMEM B HHX
Hed)TH ¥ He(PTENPOAYKTOB, HAPYINAIOMIUX ra3o0dMeH U BLI-
3BIBAIOIHUX I'HOeNIb PAYKOB, PBI0, MOPCKHUX IITHIL X MJIEKOIIH-
Taromux (puc. 276). CMBIB J0KIAMH U TAJBIMH BOJAMHU C
CEeJIbCKOXO03AMCTBEHHBIX Yroauii yaobpeHwnii, mocTyieHne
B BOJOEMBI IPOMBIILJIEHHBIX U GBITOBEIX CTOKOB IPHUBOJUT

OKHCJIOB a30Ta

CepHucThii ras
M OKHCJIBL a30Ta
COeAMHAIOTCH ©
napaMu BOAEI

=

e SRR
: . gy T Y, KucioTHas ARIMKA
ST L% % ' d BOKPYT JepeBbes
l Y " o 2

KucaoTHsIH 0K AL
MONAJAET B BOAY

| KucnorHbil 20%1s
| BaKHCJIAEeT DOUBY

Puc. 275. O6pasoBaHHe KHCIOTHBIX I0KAEH
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§ 52. Cospemennvie akonozuveckue npobremot

K UX aempogurayuu (OT rped. aympogusa — Xopoliee IIH-
TaHHe) — INOHMMEeHHUIO KOHINEeHTPaluH B BOJAEe KHCJA0pOoaa U
IOBBILNIEHUIO COAePHaHUAa OPraindyeCKuX BelllecTB. CeprS‘
HYI0 OITIACHOCTH IPEeICTAaBIAIT paJJHOaKTHUBHOE 3arpA3HeHne
(puc. 277), cBsi3aHHOE C ABAPUSAMHU HA ATOMHBIX 3JIEKTPO-
CTAHIHUAX, HCIIBITAHUAMH ANEPHOIO OPYXHUA ¥ 3aTOILJIEHH "
eM paJMOAKTHBHBIX OTXOIOB HA IHe oKeaHa. Tak, aBapus
Ha Yepuobeinsckoit ADSC B 1986 r. mocayxuiaa NpUYNHON
PaIMAKTHBHOIO 3arpsa3HeHUs OOIIMPHBIX TeppuTopuil Be-
nopyccuu, Ykpausasl u Poccun.

3arpsAsHeHMe MOYBHI CBA3AHO C €3KETOAHLIM BHeceHuem PHc.276.Tocuexcreus sa-

B Hee 6osiee 100 MJIH T MUHEPAJIBHBIX YA0OPEeHUH X XUMHUYe-

TpA3HEHH S BOX0OEeMOB

CKUX CPeJICTB 3al{UThl pacTeHnil. HakonsieHue B mouBe CTOM-
KHX XUMHYECKUX COeJHUHEHHH B KOJIMUEeCTBaX, IPeBhIIIai0-
MUX CIIocoOHOCTHL ODHocdepr! K UX IlepepaboTKe, HapymiaeT
caMOperyJIAnuio 0MoreoneHo30B.

Hrax, BciiegcTBHE PACXON0BAHUA IPHUPOJAHBIX PECYPCOB,
M3MeHeHud JaHAma(pToB, 3arpA3HeHUA BO3[yXa, BOILI
W II0YBEI YEJIOBEK YepPe3 CBOI0 X03AHCTBeHHYIO JeATeIbHOCTD
OKa3BIBaeT OTPHIIATEIEHOE BO3AelicTBHE KaK Ha Ouochepy
B IIeJIOM, TaK M Ha OT/eJbHbIe ee KOMIOHeHThl. CHuKeHNe
HHTEHCHBHOCTH 3TOT0 BO3/IeHCTBHA — BaKHeliinasa sajaqa,
CTOAIIAA Mepe/] COBPeMEHHBIM YeJIOBeUeCTBOM, OT pelieHus  Puc. 277. 3nak «Omacro!

KOTOPO# 3aBUCHT ero Oyayiiee.

PaamoakTHBHOCTB! »

%

IKoa02uLeCKULL KPU3UC, NPUPOJHbLE PECYPChL: Heuc epnaemble U uciepnae-
Mmuie (He80300H08UMbBLE 1L 80300H08UMbLE ), AHMPONO2ZeHHbLE TaHdwagpmet,
3azpA3HUMeNU, « LAPHUKO8bLIL agihermy , kucaomHuble doxudu, «030H068as dvl-
pa», 3empourayus.

1. Oxapaxmepu3ayiime Heucuepnaembvie npupoduvie pecypcol. Kax onu uc-
noawvsylomea wenosexom? 2. Ymo maroe uciepnaemvie npupodrbwie pecyp-
cot? Karx ux ucnoavayom venoser? 3. K kakum nocredcmeusm npusodum
anmponozennoe uzmernenue sandwagpmos? 4. Karx obpasyemcs «napruKo-
abLil agpperm»? 5. Ymo makoe «o3onosaa deipa»? 6. B peayavmame kaxux
npoyeccos gvitnadaom kucaromusie doxncdu? 7. B uem npununa sempogura-
yuu 8odoemos? 8. Kakoavl nociedcmaus 6HeCeHUA 8 NOYBY U30bIMOYHbLY
003 muHepasbHbLX YOOOPpEeHUil U NPUMEHEHUSL XUMULECKUX cpedcme 3auju-
mot pacmeHuir?
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F'aaea 7. BHOC®EPHBIH YPOBEHB OPrAHH3ALHH JKXH3HH

§ 53.

3HAYEHHE OXPAHbBI BHOC®EPHI
MJIA GJKU3HHU HA 3EMJIE

Puc. 278. Ombaemoii npo-
rpammsel «JesoBex n Guo-
cipepa» BRIOpaH IpeBHeerH-
MEeTCKHI CHMBO,I «aHX», 03-
HAYATOMIMH BEYHYH0 JKH3Hb

Benomuume u3 yuednuxos «Pacmernud. Baxmepuu. I'pu-
Obl u uwatinuku» u «Kueommuvie», Kakue mepor nped-
NpuHUMaem 4enogex 01 0XPamnsl HUB0U npupodwt. ITo-
dymaime, 6 uem cubicl COXPAHEHUS 6UAOE020 PAZHOOO-
Pasus mu3Hu Ha Hawell nianeme?

Buocdepa kak raobaneHas nmpupogHas cucteMa obec-
IIeYNBaeT CYI[eCTBOBAHNE YKU3HH HA HaIllel IJIaHeTe | CIIo-
co06CTBYeT yBeJIUYEHHIO ee pasHoobpasua. OnHako oXpaHa
Guocgepr! He 0O3HAYAET COXPAHEHHSA ee B HeTPOHYTOM COCTOS -
HuM. YemosevecTBo U ganbine GyAeT Pacxom0BaTh IPUPO/-
HBIE PECYpCHI, IIPUYEM II0 Mepe POCTa CBOeH YMCIeHHOCTH
eme B Gonbrmem macurTabe. IloaTomy nox oxparoil ouocpe-
Dbl IIPes e BCeTo, I10/ipa3yMeBaloT MephI, HAallpaBIeHHBIe Ha
obecreueHre yCTOHYMBOrO PABHOBECHA MeK/AY IPHDPOLOI
H YeJIOBeYEeCKHM O0OIIecTBOM.

Oxpana 6uochepsr — mexayHaponsasn 3agaua. Heo6xo-
AUMMOCTh COXPaHeHUs Ouocdepsl 3eMIH OTHOCAT K UHUCTY
riobanbHEIX npobieM coBpeMeHHocTH. IIOCKONBKY 6HO-
cdepa IOJHTHYECKH HeJeMMa, PellleHHe 3TOi IIpobieMbl
TpebyeT 00'beIMHEHHBIX YCHUINI BCeX roCyapCTB ILIAHeTEL.
C aroii neapio Ha 'enepansHoil KoEGepernuu KOHECKO B
1970 r. 6BL1a IPUHATA ZOJArOCPOYHAS IporpaMMa « Yesrosex
u 6uocdepa» (puc. 278), a8 1979 r. yupesxaena «Iporpam-
ma OOH no okpy:xaromei cpege» (FOHEII). B pamkax atux
MeskyHAPOAHBIX IPOrpaMM B HACTOSIIEe BpeMsA BhIpaGo-
TaHa «BceMupHas cTparerus oxpaHbl Ipupoabi». OHa oc-
HOBBIBAETCS HA CAENYIOMNX IPUHIIHIAX:

1. Heobxoaumo coxpanuts 6uopaszaoodpasue COBpeMeH-
HOW Ouocdepsl, IOCKOJIBKY TOJIBKO B 3TOM CJIy4ae BOZMOJK-
HO JajlbHelIllee YCTOHUYMBOE COCYINeCTBOBAHME MPHPOJLI
¥ yeJ/IOBEeYeCcKOoro obimecTsa.

2. Bce BUEI OPranM3MOB, ABICHUA JKUBOH M HEAHBO npu-
PO/IbI KMEIOT MHOI'000pasHoe 3HAUEHHE H JOIMKHEI OIIEHHBATE-
C#1 C PABHBIX TOYEK 3peHud. Clle/iyeT yYUTBIBATE TOTEHIIHAb-
HYIO T0JIe3HOCTh H 3HAYMMOCTE KaXXIOT0 BHIA OPraHHU3Ma,
TOT'O UJIM MHOT'0 IIPUPOIHOTO ABJIEHUS /151 YeJI0BeKA.



§ 53. 3navenue oxpanst Guochepst Ona HusHu Ha Femae

3. Oxpana ogHOTO 00BEKTA IPUPOJILI O3HAYAET OJHOBPE-
MeHHYIO OXPaHy APYruX o6beKTOB, TECHO C HUM B3aHMOCBS-
3aHHBIX. Heo6X04UMO 0XPAaHAThL BCIO COBOKYINHOCTE 00pa-
3VIOMIUX IPUPOAY HEKHUBBIX U JKHMBBIX KOMIIOHEHTOB, T. €.
TOAXOAUTE K OXpaHe IPHPO/bl KOMILIEKCHO.

IToMmuMo 0OIIMX KOMIJIEKCHBEIX 3aJad, B JeJie OXPaHbl
IPUPOBI PEIIa0TCH W YaCTHBIE IPoOJeMbl, OT KOTODBIX 34~
BHCHUT HOpMAaJIbHOE (DYHKIIMOHHUPOBAHNE BCeX KOMIIOHEHTOB
f6uochepsl. K HuM, B IepBYIO 04epelib, OTHOCAT 3alUTY OT
3arpAsHeHus aTMoc(epHOTO BO3AYXa, COXPaHeHHe BOTHBIX
PeCcypCcoB U IJIOZOPOAHS [IOUBLI, OXPaHy KHUBOTHOI'O U pac-
THTEJbLHOT'0 MUpa Halllell IIJIaHeTHl.

Oxpana aTmocd)epHOro BO31yxa, BOAHBIX pecypcos
u mouBbl. OCHOBHEIME CPEICTBAMH 3alTUTHI aTMOCHepHOro
BO3JyXa OT 3arPASHEHUA CJYKaAT ra3o0uyHCTHBIE M IIbLIe-
yJIaBJAMBAIOIME YCTPOHCTBA: MeXaHWYeCKHe 1 3JIeKTpHue-
CKHe (PUILTPHI, XUMHYECKHUe HeHTpaan3aTopsl, rad00TcoChl
u ap. IlepcnekTuBHOE HAIIPABJIEHHE — 2TO CO3/laHIE H BHE-
ApeHUe Ha 3aBofax u (pabpuKax 6e30TXOAHEIX TeXHOJIOT U,
OCHOBAHHBIX Ha MCIIOJIBE30BAHHE BCeX ITOJIyIaeMbIX B IPOLIeC-
ce IPOM3BO/CTBA MPOAYKTOB. YacTHIHO CHU3UTE 3arDA3HEH-
HOCTB aTMOC(ePHOr0 BO3/1yXa B TOPOax II03BOJIAET YCTAHOBKA
HA ABUraTeldaX aBTOMOOHIeH clIelualbHBIX (QHUILTPOB,
IOMHUTAIOIINX VCTPOHCTE, YIYUIIeHe KadyecTBa TOILIKWEA,
epeBo/] TPAHCIIOPTA HA TA30BYIO U BJIEKTPUYECKYI0 TATY.

Puc. 279.
doTo3TEeKTPHYECKH e
YCTAaHOBKH Ha JoMax

Puc. 280. Mopckan BeTpaHasn anexTpocranuus s6ausn Komenrarena
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I'naea 7. BHOC®EPHBIH YPOBEHE OPTAHH3AIIHH JKH3HH

Puc. 281. Coopyxennn
J7IS 3AIHTHI IIOYBEI — MO-
Je3aMMTHAA JeConoaoca

B HEKOTODHIX CTpaHaxX AJs OTOILIEHHS KHJIMIL YeJIOBeKa,
TEIJIHI, U IPOMBINIJIEHHBIX IIOMENIeHUN UCIONb3YVIOTCH
IoI3eMHBIE TePMAaJibHbIe BOJEI, & JJIA BEIPAOOTKY 2JIeKTPH-
YecTBa — 9HEPI'Hd COJHIA 1 BeTpa (puc. 279, 280).

K ocHOBHBIM MepaM IO COXPaHEHHIO BOJHBIX PECYPCOB OT-
HocAT OepesxHOe HX pacxogoBanue. Tak, 114 OpoIIeHNd Cehb-
CKOXO3AHCTBEHHBIX YTOAWH BCE Yallle MCIOJB3YIOT JOSKIe-
BaJIbHEIE U KalleJIbHbIe YCTAHOBKH, PACXOAYIOIINE B 5—6 pas
MeHbIIIe BOJEI, YeM TP 00sr9HOM nosmee. Ha mponssoacTeax,
PACXOVIOIIUX BOAY, CO3JAI0T TEXHOJIOIHYECKHE ITHKIIBI ¢ Hec-
CTOYHOH cHcTeMOH. B KoMMyHaNBHBIX cay:0ax TOpogoB
CJIE/IAT 3a COCTOSTHMEM BOJIOTIPOBOIOB, TaK Kak Gosee 25% mpu-
TOZIHOM [JIfl MUThS BOJABI TEPAETCH M3-3a4 UX HEMCIIPABHOCTH.
HawubGonrmee pacpocTpasenue cpefi Mep OXPaHbI BOAHBIX
PeCcypCOB IOJIy4aeT OUHCTKA CTOYHEIX BoZ (puc. 282),

B cenpcrom xozaiicTee ana 60pe0LI ¢ paspyIleHHEM BO-
I0i MJIW BETPOM BEPXHEro MJOAOPOJHOTO CJIOA IOUBHI
BBICAKMBAIOTCA II0JIe3AlIUTHEIE JIECOIOJIOCH! (puc. 281).
s npefoTBpamesus o6pasoBaHus OM0I3HEeH H TOIMBIBOB
GeperoB pek B Mopel cTpoATcsa Geperossle JaMObI.

Oxpana JKMBOTHOTO M pPacTHTeJbHOTO MHupa. McTpebiie-
HHeE YeJIOBEKOM JIMKUX KUBOTHBIX U DACTEHUH, HApYIIeHNe
HX MeCTOOOMTAHHI IIPUBEIH K TOMY, YTO MHOTHE M3 HUX
CTaI! PeAKUMU U Hy ¥ Jai0TcA B oxpase. Ilepuoguueckn ny6-

Puc. 282. BogoouHCTHEIE COOPYIKEHHA



§ 53. Bnavenue oxpanvl buocgepvl Ona wusnu na Jemne

Puc. 283. Hexoropble BHIBI PACTEHHH H JKHBOTHBIX, 3aHeceHHbie B Kpacuyro kaury Pocceuu:

1 — ycau pelMKTOBBIN; 2 — BeHepHH 0AIIMAau0K; 3 — JI0TOC OPeXOHOCHBIIl; 4 — KaMbIiloBan #aba;
5 — uepuomopckan adanuna; 6 — pozosas yaiika; 7 — coroa-6amoban; 8 — amypckmit THTD;

9 — napycHHK MaxaoH
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I'nasa 7. BHOCOEPHBIH YPOBEHD OPTAHH3ALIHH KH3HH

O0COBO OXPAHAEMBIE
ITPUPOTHEIE
TEPPHTOPHHA

—— 3a00BEeTHUKH

—— 3aKa3HUKHN

HAIMOHANLHEIE
mapKu

JHKYeTCH CIIMCOK HAXOAANITUXCSA IO YTPO30H HCUe3HOBEHU A
PeAKHX BHOOB opraHuaMoB. OH nonyuns HasBauaue Kpacwoil
rwruzu. Cymectsyer Mexayaaponuas KpacHas KHEra, B Ko-
TOPYIO BRJIIOUEHEI 0K0JI0 20 ThIC. BHIOB JKHBOTHEIX, pacTe-
Huii 1 rpubos. IToMmumo Hee, n3garoTes HanmoHansHEIe Kpac-
HBIe KHHTH, B KOTOPEIX KPOME IIePeYHsA HCUe3aloNX BULOB
OpPraHW3MOB YKA3BIBAIOTCH TAKIKE MPAKTHUYECKHE MepPEI 110
HX OXpaHe W BOCCTAHOBJIEHHAIO YHCJIeHHOCTH (puc. 283).
s naunbosiee NOJHOTO COXPAHEHHS BCEX KOMIIOHEHTOB
6110cdepsl B pa3HEIX CTPAHAX MHPA OPTaHU3VIOTCA 0C000 0X-
pansaemsvle npupodnsvie meppumopuu (OOIIT) — zamoBegau-
KH, 3aKa3HUKH ¥ HAIlMOHAJILHEIe mapKu (puc. 286).
3anoeéedHury — YYaCTKH 3eMJM HJIH BOJAHOI'O IPO-
CTPAHCTEA, B IIPEJeiaX KOTOPEIX BECH MIPHPOAHEIN KOMILIEKC
IOJHOCTBIO ¥ HABEYHO MBBAT U3 XO03ANCTBEHHOTO HMCIIOJIbL-
30BaHHUA ¥ HAXOAUTCA IIOJ] OXPaHO rocymapcrsa. B zamno-

BeJHHKaxX BeJeTcA TOJbBKO HAYYHO-HCCJIeA0BaTeIbCKaaA pa-
fora. MHorue 3allOBeJIHUKH MepBOHAYAJIBHO OBLIH CO3aHbI




§ 53. 3navenue oxpanbvl 6uocgepsv. dna scusnu na Jemne

VIS OXPAHBI OTAENbHBEIX MCYE3aI0IIHNX BUI0B XHUBOTHBIX.
Tax, Baprysunckuit 3amoBefHUK Ha Balikase Ob1I OpraHnu-
30BaH I COXPAHEHHUA ¥ BOCCTAHOBJIEHU A YHCIEHHOCTH CO-
Gonsa, a Bopone:xckuii — nua oxpanwl 606pa. Hekoropsie
3amoBeIHUKH 00bABIEHE Ouocgeprbimu (puc. 284). B Hux
COXPAHAITCA B HETPOHYTOM COCTOSHUM HauboJIee XapakTep-
HEIe A8 KasKI0H IIPHPOAHON 30HBI 3eMJIH — 0U02e0yeHo-
3bt. BuochepHbie 3aI0BeJHHKHA PoccHH BXOAAT B MAUPOBYIO
ceTh OMOC(EPHEIX 3aTI0BETHUKOB.

3axa3HuKy — 0XpaHseMble VIACTKH (Ha3eMHbBIe U BOAHBIE),
HA KOTOPBIX IIPH OTPAHMYEHHOM MCIOJIB30BAHUU IPUPOIHBIX
pecypcoB, OXpaHsAOT IIPOMBICIIOBEIE BUALI PACTEHUI, 3KHBOT-
HBEIX ¥ OTJe/IbHEIE IPUPOAHLIE 00LeKTH. 3aKasHUKHU OBIBAIOT
pasHOro HazHAYeHMWs1, HaIpUMep 60TaHHYeCKHe, IIDOMBICIOBO-
OXOTHWYBLH, Ie0JIOro-MHHepaJorndecKkre. BOJBIIHHECTBO HX
CIIY3KHUT JJIA COXPAHEHHUSA U BOCIIPOM3BOACTRA OTAEIbHBIX BH-
JIOB paCTeHHIl ¥ JKHBOTHBIX, cOOpAa IEKAPCTBEHHOT'O CBIPBA, MU~ Pye, 285. B npombicaoso-
HepaJioB, CIIOPTUBHON 0X0THI ¥ PHIOHOM JIoBIH (pHC. 285). OXOTHHUYBEM 3AKAZHUKE

[KaHaanakLwckmia
3anoBeaHnK

Banpaickui
Ha@noaa.nbnuﬁ

nap KoMaHaopcKuii

3an0BeaHWK
O

Ol Kponougwii
3anoBefHuK

MNe4opo-Unbitsie
3anoBeAHNK

LleHTpansHO-
YepHO3EeMHbIA
3anoBeaHuK

TebepanHckuii

3anoseaHuK

JNa3zosckuit
KaryHckuia 3anoBeaHnK
3anoBefHuK
O [ansHesocTouHbINA
MOPCKO#
3anoBeaHuK

Puc. 286. Kapra riaBHBIX 3aN0BeJHHKOB H HAIMOHAJIBHBIX NapkoB Pocenn



I'naéa 7. BHOCPEPHBIH YPOBEHb OPIrAHH3AILIHH JXH3HH

Puc. 287. Haunonansusie napku: Ipubaiikansexuit u KpacHospekne cToadsr

Puc. 288. Yuacrox napko-
BOit TeppuTOpuM GoTaHHU-
YeCcKoro caja

Hayuonanvhbie napku — OXpaHseMble TEDPUTOPHH H
AKBATOPHM, HA KOTODHIX COXPAHHUJIKUCH NPHUPOAHEIE KOM-
IJIEKCBI, MPeJCTaBIAKIINEe JK0JOTUYECKYIO, HCTOpHUYeC-
KYIO M 3CTeTHYeCKYIO IIeHHOCTEL. B Halmmeii crpane ecTh He-
CKOJBKO HAIIMOHAJIBHBIX HaPKOB, HanmpuMep JIOCUHEL ocT-
poB, KpacHoapcKkue cronbel, [Ipubaiikansckuii, Bangaii-
ckui (puc. 287). B orinyme oT 3a110BeIHUKOB, HAITHOHA b-
HBIE IapK#H OTKPBITHL AIA 9KOJOTHYECKOT0 TYPH3MA U OT-
IbIXa HaceJleHusd,

B coxpanenuy ¥ BOCCTAHOBJIEHHH YHCIEHHOCTH PEIKUX
BH/IOB XHBOTHBIX 1 PACTEHHH BaYXHYIO POJIb UTPAIOT 30010
2uueckue napku u domanuveckue cadet (puc. 288). Ouu 1o-
3BOJIAIOT CIACTH OTAEeJIbHBIE HCUYe3aI0IIHe B IIPHUPOJE BUILI,
M TeM CAMBIM COXPAHUTE FreHO(OH]] OPraHU3MOB HAIIeH 1a-
HeTblL JHHBEIe KOJJIEKI[MH 300IIaDKOB H 0TAHWUYECKHX CA/l0B
HACYHMTBIBAIOT THICAYY U JECATKY ThICAY BAJOB KHBOTHEIX U
pactenuii. KpynHaeiiiune soonapku B Mupe — BepauHcKuii
(1700 Buzmor) u Amcrepaamcknii (1300 Buzgos). B Poccun ca-
MbIe KPYIHBbIe 300TapkH HaxonATca B Mockse u CaaxT-Ile-
rTepOypre. Y3 GoTaHHYeCKHX cafoB Hauboaee 60IbIIIMHA KOJI-
JeKIUAMU pacTeHHi obmanaior cagel B Keio (Aurausa), Yio-
ncasie (Isenusa), Kanexyrre (Muana) u Barymu (Cpyaus).
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§ 53. Bnavenue oxpansvt Guocgepvl Ina xusnu na Jemae

Wrak, Mepsl OpeNprHUMaeMble UeJIOBEKOM II0 COXPaHe-
HUIO brocdepsl, HATTPABJIEHEl HA PATTHOHAIbLHOE UCIOJIb30-
BaHHe IPUPOSHBIX PECYDPCOB ¥ CO3/IaHMe YCJIOBHH A4 obec-
NMeyeHus JajbHEeHIIero cynecTBOBaHN A JKU3HH Ha HalIeil
IJIAHEeTe BO BCEM ee PasHoo0pasuu.

%

»

Oxpana 6uocdepsl, 0OXpara ammocPeprHozo 030yxa, 600HbLY pecypcos u
nouyssl, 0xpana xusomuwvrx u pacmenuil, Kpacnas kunuea, ocobo oxpause-
Mble NPUPOOHbie MePPUMOpPUL: 3aNn06eJHUKU, 3AKA3HUKU, HAYUOHAIbHDLE
napku; 300napku, 6omanuieckue cadot.

1. Ymo nodpasymeeaemcsa nod oxparol duocgepvi? 2. Ilovemy 6 dese oxpa-
HbL NPUPOALL MAK 8ANCHO COMPYOHUYLECME0 pa3HbLx zocydapeme? Ilpueedu-
me npumeps. Mmaxozo compyoruyecmea. 3. Ha kaxux npunyunax ocHoswl-
eaemcs oxpana npupodvi? 4. Hazosume mepuL, KOMOPbLE NPEONPUHLMAIOM-
CA 4e08EKOM N0 0XPAHe AMMOCHepH020 8030YXa, BOOHBLX PECYPCOB U NOYEbL.
5. C kaxoil yeavro opzanuaymes 0co00 0xXpaniemvle Npupodnble meppumo-
puu? 6. Karoll exnad 6HOCAM 6 COXPAHEHUE HCUBOMHO20 U PACTLUINELbH020
Mupa Haulel niaHemvt 3an06edHUKU, 3aKA3HUKU, HAYUOHAIbHbLE NAPDKU,
soonapku u bomanuyeckue cadwl?

Tocydapcmeennas cucmema 3anosedHuKos 8 Poccuu sedem ceoe HALALO
¢ 29 dexabps 1916 z00a, kozda 6 IIpasumenvcmayrowuii Cenam 6vln npeod-
cmaénen dokymenm «06 yemanosaenuu 6 3abaiikanvexoil obaacmu Bap-
2Y3UHCKO020 0XOMHUYbez0 3anosednuray. Celtnac 6 Poccuu HacuumbLiéaem-
ca 99 zanosednuros u 35 HAUUOHAALHBLX NAPKOS.

4

B uem cocmosam ziobanbHble npodiembvl 0xparsl 6uocgepwvi? Iepevepmume
8 mempade U 3anoarume madauyy.

OXPAHA BUOC®DEPDI

YacTte 6uocdepsbl Mmo6anbHbie Npobnems! Mepbi oxpaHbl

ATMmocdepHblii BO3AOYX

BopHbie pecypcbi

Mouea

PacTtutenbHbIA
W XXMBOTHBIA MUp
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SAKJJIIOYEHWE

Cospemennas 6uosnorusa — GypHO Pa3BUBAIOINAACA HAY-
ka. Hecmorps Ha Bce JOCTHKeHHUdA, B Hell ocTaeTcd MHOI'O
pobJieM, pelleHre KOTOPBIX HMeeT OTPOMHOE 3HAYeHMe I
Pas3BUTHA HAYYHOI'O 3HAHUA O yKWBOI npupoge. IlanpHeii-
niee M3y4YeHWe CTPOeHHA U (PYHKIIAH OHMOJIOrHYecKUX MoJIe-
KyJ; I03HAHHE 3aKOHOMEPHOCTEH CAMOPeryJIsAIHH B }KUBBIX
CHCTeMAax PasHOrO PaHTa; BRIACHEHUE IIePBUYHOIO IIPOUC-
XOMIeHUSA HU3HI Ha 3eMJIe; UCCIe0BaHne HHIUBH/IYAIb-
HOT'O M HICTOPHYECKOTO PA3BHTHUSA OPraHU3MOB; UCIIOJIL30BA-
HHe OMoIOoTrMYecKUX 00BeKTOB W IPOMECCOB JJIA PEeIlleHHsT
Hay4YHO-TeXHHUYeCKHX nNpodieM u obecrnedyeHusa IPoL0OBOIhL-
CTBEHHOH 0e30I1aCHOCTH YeJIOBeUYeCTRA; Ile/IeHAIPABIEHHO:
co3gaHyie OPTaHU3MOB C HYKHBIMU YeJIOBEKY CBOHCTBAMH;
MO3HAHKE 3aK0HOB YCTOMYMBOTO COCYIIECTBOBAHUS IIPHPO-
JIbI 1 9eJI0OBEYEeCKOTr0 00I[eCcTBA; BEIACHeHHE BO3MOYKHOCTEH
NPOJIIeHUA YeJI0BEUECKOH KU3HU U NPeObIBAHKS YeJI0OBeKa
B YCJIOBHAX KOCMMUYECKOI'0 IIPOCTPAHCTBA; MPOTHO3UPOBA-
HHE aHTPONIOTeHHBIX U3MeHEeHHH B OKPYIKAIOIIel cpeme —
BOT HeIIOJIHBIH IlepedeHk 3a4a4, CTOAIIMX Iepel COBPeMeH-
HOIT DuosoTHei.

Bex 6nomoruu ronsKo HaunHaercs. Peinedne ee npobiem
BO MHOTOM 3aBHCHT OT TOT'0, HACKOJIBKO yueHbIe-0mooru 6y-
OYT UCHOJB30BATH B CBOMX HCCJENOBAHUAX JOCTHIKEHUS
JPYTHX eCTECTBEHHBIX HaVK: (DM3HKH, XUMHUHU, KOCMOJIOTHH,
MaTeMaTHKH H COBPEMEHHYIO BBIYHCIUTEIbHYI0 TEXHUKY.
JIuIms TOTBKO IPH COUETAHHUM PA3HBIX METONOB M3V4YEHHUA
JKHUBOH IPHPOEI BO3MO(EH IIPOTPeCe Ha IIYTH HAYYHOTO 3HA-
HHA 0 Hell 1 Oyaylliee UeJI0BEUECTBA CTAHET PeaJbLHOCTLIO.
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