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NNPEANUCJIOBHUE

OnHolt U3 cephe3HbIX 33a4 UEIOBEYECTBA SIBIISICTCS COXpPaHEHHE Pa3HO0Opa3-
HBIX OMOJIOTHYECKUX (POPM MPHUPOABI, 0OecTIedeHre SKOIOTHIECKOH CTaOMIIBHOCTH,
CMSATYEHHE HEraTHBHBIX MMOCIECTBUI TTI00aIbHOTO M3MEHEeHHs Kimmara. Heobxo-
IUMO TpeAyNpexIaTh paclpoCTpaHEHUE ONACHBIX Ui 3/J0POBbs YeJIOBEKa ayliep-
TMYECKUX, MH(PEKIIMOHHBIX U MUIEMHOIIOTHYECKUX 00JIe3HEH, MOIEPHU3UPOBATH U
pa3BUBaTh CEIbCKOE XO3SHUCTBO, PACIIUPSTH MPOU3BOJICTBO IKOIOTUUECKU YHUCTHIX
NPOJYKTOB, yJIy4llIaTh MEJIMOPATUBHOE COCTOSIHUE OPOILIAEMBIX 3€Mejlb, BHEIPAThH
COBPEMEHHBIE TEXHOJIOTHH ISl 3KOHOMHHU BOJTHBIX U IpyTuX pecypcoB. HyxHo BbI-
BOJIUTH HOBBIE COPTA CENTbCKOXO3SMCTBEHHBIX PACTEHUH, YCTOMYMBBIX K OOJIC3HSIM U
BPEIHUTEISIM, a TAKXKE TIOPOJIBI YKUBOTHBIX C BRICOKOW TMPOAYKTHBHOCTBIO.

OTH 3a/1a4M JOXKATCS Ha [JIeYX MOJIOJEKH, KOTOPBIE yUaTCsl CETOJIHS B CPETHUX
IIKOJIaX, a B OyyIIEM CTaHyT 3aMedaTeIbHbIMU CIIEIIHATUCTAMH.

buonorus siBisercs TeopeTHYecKoi OCHOBOM, TAKMX HANpaBIeHUH, KaK MeH-
[IUHA, CEJIEKLUs, OXpaHa MPHUPO/bl U PAMOHAIBHOE HUCIOIb30BAHNUE MPUPOIHBIX
OorarcTB. bepexHoe OTHOIIEHHE K MPUPOJIE U K €€ COCTABIISIOIINM, K OKpYIKaro-
iel cpesie, OXpaHa v MPUYMHOKEHHE TPUPOTHBIX OOTAaTCTB, N3y4YEeHUE 3aKOHOMED-
HOCTEW paccesieHUs! U HBOJIIOLIMOHHOIO Pa3BUTHS KUBBIX OpraHU3MOB Ha 3emIe,
B3aMMOOTHOIIEHHS] OPraHU3MOB C OKPYXAaloIlel cpesioi, U ¢ APYTUMHU KUBBIMU
OpraHu3Mamu, ycrpaHeHue (pakTopoB, HECYIIUX B ceOe yrpo3y >KM3HU Ha Halllen
I1aHeTe, TpeOyeT JOKHOTO U3YUYEHHUS 3aKOHOB U TeOpHUil OMOIOruu. DTH 3HAHUS
TAKXKE SABJISIFOTCS COCTABIIIOLIEH OCHOBOM 3KOJIOTUYECKOU KYJIbTYPBI.

JlaHHbBIN Y4eOHUK COOTBETCTBYET KOMIIOHEHTAM T'OCYIapCTBEHHBIX 00pa3oBa-
TEJNBHBIX CTAaHAAapPTOB cpenHero oOpa3oBaHus. MaTepuan y4eOHHKA pPacKphIBaeT
coJiep;kaHue OMOJIOTUYECKUX 3HAHUM, HEOOXOAUMBIX JIJIsl IOHUMAaHUSI CTPYKTYpPHO-
(GyHKIIMOHATBHONM OpraHu3alliy )KUBOTO Ha OMOreOleHOTUYECKOM U 6rochepHOM
ypoBHsX. PaccMaTpuBaroTCsl B3aMMOOTHOIIIEHUSI OPTaHU3MOB U Cpefibl OOUTaHMs,
CTPYKTYpa, CBSI3U, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHH B SKOCUCTEMAX, 3aKOHO-
MEPHOCTHU COCYIIIECTBOBAHHS YEJIOBEUECTBA U TIPUPOJIBI.

BHumarenbHOe HM3y4YeHHE COAEp)KaHHSI W BBINIOJHEHUE 3a/laHUM, JaHHBIX B
y4eOHHKe, CIOCOOCTBYeT (OPMHUPOBAHMIO BaIIEr0 HAYYHOTO MHPOBO33PECHHUS,
HKOJIOTMYECKOTO MBILIUICHUS, THPOPMAITMOHHOMN IPaMOTHOCTH.

Mpbl HazmeeMcs, YTO BBl KaK CTPEMSIIUNCS K COBEPLICHCTBY TpakIaHUH
HezaBucumoro VY30ekucrtaHa, riiyOOKO OCBOUTE OCHOBBI HayKH, IOJIy4YEHHbIE
3HAHUS U KOMIIETEHIIMH B MPOIECCE CaMOpPEaIn3alui MOMOTYT BaM IpH BbIOOpe
npodeccuu B OyayIei caMOCTOATEILHON KU3HU.



IJTABA 1. DKOJIOI'USA U KU3HDb

HN3yyuB marepuaj I riasbl, Bbl cymMeere:

» 0XapakTepHU30BaTh CHCTEMHYIO OPTaHU3AIMIO KHBOI MaTepHH, OCHOBHBIC
CBOWCTBA M 3HAYEHUE YPOBHEH OpraHu3alMy XUBOH MaTepuu;

» OOBSICHITh MEPAPXUUCCKYIO OPTaHHM3AIMI0 OMOJIOTHYECKHX CHUCTEM;

» aHaJM3UpOBATh M OICHHBATH MHOTOOOpa3HBbIC 3aJa4H SKOJOTHH;

» CpaBHHMBATh MEXIYy COOOW CTPYKTypHBIE YPOBHHM OpPraHM3ALMHU >KU3HU.

§ 1. BUOJIOT'NYECKHUE CHUCTEMBI.
IKOJIOI'US — HAYKA O BUOCUCTEMAX

Bcnomnume ocnosuvie yposnu opeanuzayuu orcuzhu Ha 3emne. Ymo
ABNAEMC  CIMPYKMYPHO-QYHKYUOHATbHOU — eOUHUYel  Kaxncoo2o YPOGHS
opeanuzayuu? Kakue npoyeccol dHcuznedesmenvHOCmMuU Xapakmephsl O
Kaxcoo2o u3 yposneu?

N3yuenune siBieHU NpUPOAbI U PA3IUYHBIX MPUPOJHBIX OOBEKTOB CTAHO-
BUTCS HEOTHEMJIEMOM 4YacThIO KYJIBTYpbl COBPEMEHHOrO uesioBeka. Hayunoe
MO3HAHWE — BBICHIMKA YpPOBEHb JIOTUYECKOrO MbIIUIeHUs. OHO HampaBIeHO
Ha H3y4YeHHe DIIyOOKUX CTOPOH CYUIHOCTH MpPHUPOAbl U €€ 3aKOHOB. Bripa-
KCHHEM HAy4YHOTO TO3HAHUS SIBIISIETCS HAYYHOE OTKPBITUE — OOHApyKeHHE
HEU3BECTHBIX paHEE CYIIECTBEHHBIX CBOWCTB, SIBIICHUI, 3aKOHOB WJIM 3aKOHO-
MepHOCTel. BHauane 13 HaKOIUIEHHBIX OTAEIBbHBIX (PAKTOB MOCTENEHHO POXK-
naercs OOBSCHEHHWE paHee 3araJlouHbIX SIBJICHWH, 3aTeéM BCKPBIBACTCS CYIII-
HOCTbh MPEIMETOB U TPOLECCOB, (POPMYIUPYETCs] HaydHasl TEOPHSL.

OTHoLIEHUE YeI0BEKa K MPUPOJE U €€ KOMIIOHEHTaM, U3yYeHUE IPHUPOJI-
HBIX SIBJICHHMM M TPOLIECCOB COCTABIISIET OCHOBY HAy4YHOI'O MO3HaHUA. Bbic-
IIMM YpOBHEM II03HABAaTEIbHOW AESTEILHOCTU YEJIOBEKA SIBISIETCS HAyYHOE
[I0O3HAHME, HAIIPaBICHHOE HA CO3/IaHME HAYUYHBIX OTKPBITUN, U3yYECHHE paHee
HEU3BECTHBIX PACTEHUM W J>KMBOTHBIX, & TAK)K€ >KM3HEHHBIX IPOIECCOB M
3aKOHOMEPHOCTEH.
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C He3amaMsATHBIX BPEMEH 4YEJIOBEK MBITAJICS MPOHUKHYTH B TaWHBI
KUBOW MPUPOIBI, pas3rajaaTh 3arajky >KU3HU. B mepuox aHTUYHOCTH Tep-
BOM (popMOH HAaydyHOro Mo3HaHUs cTana ¢uinocodus npuponbl. OObEKTOM
ee M3ydeHHs ObUIM BCe SIBJICHUs, MPOUCXOAuBIINE B mpupoae. dunocodus
MPUPOABl CIIOCOOCTBOBAJIa HAKOIUIEHHIO (AKTOB M CO3Jajia MPEAINOCHUIKH
st obocoonenus B XVI-XVII BB. caMocCTOATENbHBIX HAayK O >KUBOH U
HexuBoi mpupoae. Ilpousonuia auddepeHnnanns eCTECTBEHHBIX HayK, B
KOKJOW M3 HHUX BBIACTWINCH CBOU OOBEKTHI M3YyUEHHUS, MOSBUIUCH CICIH-
¢uyeckue METONbl HCCIIEOBaHUS.

buonozun — nayka o xu3HH, e¢ (Popmax, 3aKOHOMEPHOCTSX CYIIECTBO-
BaHUS W pa3BUTHSA. OOBEKTHl WM3y4YCHHS OWOIOTHH — JKHUBBIC Tela TPHUPOIBI
WM OpPraHM3Mbl. buomorusi paccMaTpuBaeT CTPOCHHE >KMBOW MaTepuu, MX
KU3HENICITCIIbHOCTh, CBSI3M MEXIY COOOM M C HEKWBOW MPUPOJIOWM.

CucremMHasi opraHu3aumsl SKMBOM marepuu. Mup >XUBOMl HpUPOABI
MPEJICTaBIsIET COOOM COBOKYMHOCTHh PAa3HOOOpPA3HBIX OMOCHCTEM pPA3IMYHOU
CIIO)KHOCTH.

buonozuueckan cucmema (o6uocucmema) — OHOJIOTHUYSCKUH OO0b-
€KT, MPEICTABISIIOIIMI COOOW COBOKYNHOCTb B3aUMOCBSI3aHHBIX U B3aUMO-
JNEHCTBYIOIMX KOMIIOHEHTOB, BBINOJHSIOMIMX ONPEICICHHbIE (YHKIUH U
o0nagamuil CIOCOOHOCTRIO K Pa3BUTHIO, CAMOBOCIPOM3BENCHUIO U MpPHU-
crnocoOneHno K cpene. Hampumep, LBETKOBOE pacTeHUE IIPEICTaBIISIET
co0oi1 OMocHCTEMY, COCTOSIIYIO W3 KOPHS, CTEONs, JINCTHEB, IIBETKOB
u T1I040B. Bce ee CTpyKTypHBIE SJIEMEHTHl B3aUMOJCHCTBYIOT MEKIY
co00i1 1 00ecTeynBaOT KJIETKE CMOCOOHOCTh K CaMOBOCIPOW3BEACHUIO U
MPUCTIOCOOJIEHUIO K OKpYXKaromiel cpeje.

[lycTbiHsS Takke SBISETCS NPUMEPOM OHMOCHCTEMBI, COCTOSIIEH U3
MOMYJISIIUI pa3HbIX BUIOB PACTEHUM, )KUBOTHBIX, TPUOOB 1 MUKPOOPTaHU3MOB.
DT NOMyJALUUA B3aUMOACUCTBYIOT MEXIy CO000H M oOecrneuyuBaroT ee
pa3BUTHE U YCTOWYMBOE CYLIECTBOBaHHE B JAHHOW Cpele.

Hepapxuueckaa opzanuzayusa ouonocuveckux cucmem. JXKuBble cucre-
Mbl TMPUHAJUIEKAT PaA3IMYHBIM, HEPAPXUUYECKU COIMOAYMHEHHBIM YPOBHSIM
opraHuzanuu. B3anmozpelcTBus B mpeaenax KaKAoro YpOBHS MOMYUHSIOTCS
OOIIMM 3aKOHOMEPHOCTSIM, 3aBUCSAIIMM OT Macmraba. KpymHbie 0O0BEKTHI
BKJIFOYAIOT B ce0si Oojiee MENKUE DJIEMEHTBHI W SIBISIOTCS BBIPAKEHUEM HX
OOIIMX CBOICTB, BO3HHUKIIMX B pe3ylbTare MX B3auMmozeicTBus. Bmecte ¢
TEM CBOWCTBA 3JIE€MEHTOB TAaK)XE 3aBHUCAT OT TOTO, K KaKOW OOIIHOCTH OHH
npUHAAIexKaT. B 3ToM mposiBisieTcs uepapxuuyeckas opraHu3alus — CONOJ-
YUHEHHOCTb JKUBBIX CHCTEM.



Bbuocghepa — nacenennas Xu3HBIO 000JI0YKa 3€MJIM, OXBATHIBAET BCE
OmoreoreHo3bl. bruoreorneHos, B CBOIO OYepeab, MPEACTABICH W3 Pa3HBIX
MOMYJISALUN, SKOJOTMYECKH AOMOJHSAKMMX JApyr napyra BuuoB. Kaxnas
MOMYJSALUSA COCTOMT M3 OTAEIbHBIX 0CO0€H, KOTOpbIe CMEHSIOT ApYyT
Ipyra B psay TOKOJCHUW. DJIEMEHTApHOW eIWHUIIeH, obiamaromeii Bce-
MH OCHOBHBIMU CBOWMCTBAMHU JKHBOTO, SIBISIETCA KJIETKA, KOTOpas MOXKET
OBITh, KaK OTACIBHBIM OPTaHU3MOM, TAaK W YAaCThIO MHOTOKJIETOYHOTO
opranusMa. Ku3HenesTeIbHOCTh KIJIETKM OCHOBaHAa Ha B3aUMOJICHCTBUHU
00s3aTeNbHBIX 3JIEMEHTOB TPOSBICHUS KU3HH — OMOMOJICKYI.

Tak kak, Orosloru4ecKkue 0ObEKTH Pa3HOOOPA3HBI IO pa3Mepy U 00JacTh
NEUCTBUS, ISl UX U3ydeHUsI TPEOYIOTCs CIeIUaJbHbIe METOMABI, pa3paboT-
KO KOTOPBIX 3aHUMAIOTCS pa3jWuyHbIe pa3fielibl OMOJOTHYECKONW HAyKH.
BmecTte ¢ TeM cBOMCTBA KaXXIOro0 OOBEKTA 3aBHUCIT OT CBOWCTB €ro0
KOMIIOHEHTOB (2JIEMEHTOB) W OT MPHUHAIECKHOCTH K CHUCTeMaM Ooiiee
BBICOKOTO YpOBHsS. buosornueckue CcHUCTEMBbI CBSI3aHBI MEXIYy COOOM
HE TOJIBKO MPOUCXOXKJIEHUEM, HO U OTHOUICHUSIMH, CKIIAJbIBAIOIIMMUCS
B TIPOIIECCE WX B3AUMOJICHUCTBUS MEXIy COOOW W C OKpYXamIeH HuX
HEXKHUBOW mpuponoi. JKuBbie OpraHu3Mbl, ¢ HEXHUBOW Mpupomon ¢op-
MHPYs COO0IIecTBa, 00pa3ylT SKOJOTHYECKHE CUCTEMBI — OHOCUCTEMBI
BBICIIIETO paHra. JKOJOTUYECKUE CUCTEMBI SABJISIOTCS PE3YyIbTaTOM HUCTOPH-
YECKOTO Pa3BUTHUSA MPHUPOJbI, XAPAKTEPUZYIOTCS CaMOBOCIPOU3BOACTBOM,
CaMOpa3BUTUEM, YCTOWUMBOCTHIO W PABHOBECHUEM MEXAY OOpa3yroIIUMH
WX CTPYKTYPHBIMH 4YacTAMU M KOMIOHEeHTamu. HapymeHuwe uctopuuecku
CJIOKMBIIIETOCS PaBHOBECHUsSI B MPUPOJIE BCETJa COMPOBOXKAAETCS Hapylile-
HHUEM CTPYKTYpPbl 3KOJIOTHUYECKHUX CHUCTEM.

B nporiecce cocymiecTBoBaHus MPUPOIBI U OOIIECTBA BOZHUKAET MpolieMa
COXpaHEHUsl OKpPYXalollel Cpelbl, PalHMOHAIBHOIO IPUPOJONOIb30BAHMS,
PETyIMPOBaHUSI OTHOIICHWH MEXIy OOIIECTBOM M TPUPOAOHM, YTO OCOOCHHO
BAXXHO JJIs1 OyIyIIEro 4YelOBEYEeCTBAa, HEMBICIMMOTO 0e3 B3aMMOCBS3EH C
YKMBOW TPUPOJON HAIEW TUIAHETHI.

CyiecTBOBaHHE M PAa3BUTHE YEIIOBEYECKOTO OOIIECTBA JOIKHO CTPOUTHCS
Ha TIyOOKOM MOHHMMAHHMM 3aKOHOB CYIIECTBOBAHMS M Pa3BUTHUS KUBOU MpH-
pOAbl, MPUPOJHBIX KOMIUJIEKCOB M cucTeM. HaydHOW OCHOBOW JJisi PELICHUS
BBIIIICHA3BAHHBIX MPOOJIEM CIYKUT UMEHHO JKOJOTHSI.

Jkonocusn kak nayka. B nHauame XX B. cpopmupoBanach HOBas Ouo-
JorMYecKass Hayka — OJKOJOTHs. TepMuH «dKojorus» (0T rped. oikos —
J0M, KWidie, logos — Hayka, y4yeHHE) BIEPBBIC BBEJ HEMEUKHI 300J0T-
ABOJIIOIMOHUCT DpHCT [ekkens B 1866 .
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JKonozus — ITO HayKa O B3AMMOOTHOIICHHUSX OPraHM3MOB, COOOIIECTB
MEXIy COO00H M C OKpyXaromei cpenod. Ha HavambHOM dTame SKOIOTHS
NpeAcTaBsia coOOM HayKy, H3y4alollyl0 B3aMMOJCHCTBUS OpPraHHU3MOB.
B Hacrosimiee Bpemsi cdepa ee KOMIETEHIIMHM 3HAYUTENIBFHO PACHIMPHIIACH.
[ToMuMO OpraHM3MOB, OHa BKJIIOYAET HAJOpPraHU3MEHHbIE OMOCHUCTEMBI: IOITY-
JSMK, OMOIIEHO3bI (CO00IIeCTBa), OMOTeOeHO3bI (IKOCUCTEMBI) U Orochepy.

CeromHsi SKOJIOTHS CTPEMHUTEIFHO HAKAIUTMBACT JAHHBIC M OKa3bIBAET BCE
YCHJIMBAIOIICECs BIUSHHE Ha €CTECTBO3HAHWE, HAyKy B IIEJIOM, a TaKKe Ha
BCce cdephl AEATEIbHOCTH YENIOBEKa — CEJIbCKOE XO3SIHCTBO, MPOMBIILICH-
HOCTb, SKOHOMHKY, 0Opa3oBaHHE, 3/[paBOOXpaHEHHE U KyJbTypy. ToiabKo Ha
0a3e PKOIOTUYECKHX 3HAHUN MOTYT OBITH MOCTPOEHBI d((EeKTUBHAS CUCTEMa
OXpaHbl MPHUPOABI M PAIMOHATBHOE IPUPOIOTIOIB30BAHHE.

3aauu 3KOJIOTUM MHOTOOOPA3HBI:

— HM3YyYCHHE B3aMMOOTHONICHHNA OpPraHW3MOB M WX MOMYJSIUA C
OKpY>Karolleu Cpenou;

— HCCIIeIOBaHHME JEHCTBHUS Cpelbl Ha CTPOEHHUE, JKU3HEACATEIbHOCTh U
MOBEJICHHE OpPTaHU3MOB;

— W3Y4YCHHE DKOJIOTMYSCKUX MEXaHHW3MOB aJanTalud K cpele.
YCTaHOBJICHHE 3aBUCUMOCTH MEXIY CPEION M YHCIICHHOCTBIO TTOITYJISIIHM;

— HCCJICIOBAHUE B3aWMOOTHOIICHUN MEXIy MOIMYJISIUSIMH Pa3HBIX BHIIOB;

— HCCJIEeOBaHUE MPOIIECCOB, MPOTEKAMIINUX B OWocdepe, ¢ IMENb0 MOoJ-
JepKaHusl €€ yCTOWYMBOCTH;

— CO3J]aHHME HAyYHOUW OCHOBBI PAIlMOHAIILHOTO MCIIONB30BAHUS MPUPOTHBIX
peCypcoB, MPOTHO3UPOBAHUE M3MEHEHUH MPUPOABI TOJ BIHUSHUEM JICSTEIb-
HOCTHM 4YEJIOBEKa W YTMpaBJICHHs MPOIECCaMu, MPOTEKAIIUMU B Ouocdepe.

— BOCCTAHOBJICHHUC HAPYIICHHBIX MPHPOIHBIX CHUCTEM, COXpaHEHHE O3Ta-
JIOHHBIX YYaCTKOB OHOC(hEpHI.

— (¢opMHpOBaHHE DKOJOTHYECKOTO MHUPOBO33PEHHUS, Pa3BUTHE DKOJIOTH-
YECKOTO CO3HAHUSI U SKOJOTHUYECKOW KyNbTYyphl Yy JIOIEH BCEX BO3PACTOB U
npodeccuii.

Dkojormueckass KyJabTypa TpEACTaeT Kak CIoco0 B3aWMOOTHOIICHUS
YeJIoBeKa C MPHUPOAOH Ha OCHOBE OTBETCTBEHHOTO OTHOIICHHS K HEH.

DKkojoruueckass KyJnbTypa paccMaTpuBaeTcs Kak EIMHCTBO 3KOJOTHYEC-
Kol 00pa30BaHHOCTH, SKOJIOTMYECKOTO CO3HAHUS W OKOJIOTMYECKOW Jes-
TEIBHOCTH, HANpPaBICHHBIX HAa TAapMOHU3AIUIO B3aUMOOTHOIICHUH MEXIY
obmecTBoM U npupooil. CeromHsmHee COCTOSIHUE JKUBOUW OOOJOYKM HaIIei
TUTAHETHI CBHUJIETEIILCTBYET O TOM, YTO BCEM JFOMSIM TOCTOSIHHO HEOOXOIUMO
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0 He# 3abotuthes. st 3TOro HYKHBI HE MPOCTO HIMPOKUE SKOJIOTUYECKUE

3HAHUS,

COBPEMEHHOMY YeJIOBEKY TpeOyeTcsl BbIpaOOTaTb HOBOE OTHOIICHHE

K mpupozae, chopMHPOBATH IKOJIOTUYECKOE MHUPOBO33PEHHE, KOTOPOE IOJIK-
HO OCHOBBIBATHCSI HA IMOKMCKE IyTEH, OTKPBHIBAIOIIMX BO3MOXKHOCTh CTA0HIIb-
HOTO COCYIIECTBOBAHHS IMPHPOIBI U OOIIECTBA.

KioueBble cjioBa: HaydHOC MMO3HAHWE, OMOCHCTEMa, JKOIOTHS, OHOIICHO3HI,
co0011ecTBa, OMOTeOLEHO3bI, IKOCUCTEMBI, OHnochepa.

Bomnpocsl u 3axanus.

1.
2.

9]

Yro Takoe Omocucrema?
HazoBuTe mociieioBaTeIbHOCTh YPOBHEW OpPraHU3alluu JKUBOW MarepHu, cO0-
Jtofasi TPUHIIUIT UEePAPXUU.

. OxapakrepusylTe pa3liiune MEXIy TOHSITHIMH «OHOIIEHO3», «Ouoreore-

HO3», «OHOTOI» U «OHOCHUCTEMAY.

. Jlaifre coBpeMeHHOE OIpeNesICHUE SKOJIOrUU. YTO SIBISIETCS MPEIMETOM SKOJIOTUuU?
. Kakue 3amaun momxkHa pemars sKojgorus?
. YCTaHOBUTE COOTBETCTBUE MEKIY YPOBHSIMH OPraHU3allMU KU3HU U Ha3-

BaHUSIMHU HAyK, U3y4YalOlIUX UX. YPOBHHU OpraHU3aIiuu Ku3Hu: 1) ouochepHsblii;
2) OopraHU3MEHHBII; 3) MOJEKYISPHBINA; 4) KICTOYHBINA; 5) MOMYIAIHNOHHO-
BHIIOBOM; 6) TKaHEBOH; 7) OWOTCONEHOTHUCCKWH. buomornmueckme HayKu:
a) OoraHmka; 0) JKOJIOTHS; B) LUTOJOTHS;, T) AHATOMHS; J[) MOJEKYISIpHAas
Ouosiorust; €) (U3NOIOTHS; ) THCTOJIOTHUS; 3) 300JIOTHS.

Bouickasicume ceoe mmuenue.

1.

2.

3.

Ha xOHKpeTHBIX MpHMepax MOKaKUTE HEOOXOIUMOCTh SKOJOTHYECKHX 3Ha-
HUW JJIs1 COBPEMEHHOIO YEJIOBEKA.

IIpuBenuTe mpuUMEpbl UCHOIL30BAHUSI YEIOBEKOM 3JKOJIOTMUECKUX 3HAHUU B
[IPOMBIIIJICHHOM TPOU3BOJICTBE, CEIBCKOM XO3SHCTBE, TPAHCIOPTHOU cdepe
A OXpaHe IPUPOJBL.

CymecTByeT BBIpaXEHHE, YTO JKOJOTHS — 3TO HE TOJBKO HayKa, HO W HOBBIU
00pa3 MBIIUIEHUS, HOBBIH CTWIh KU3HU. OOBSICHUTE €ro CMBICIL.

3agaHus A CaMOCTOSITEIbHOIT padoThl. 1. 3amonHuTe TaOIUILY.

ypOBHH opraHnm3anvu

IIpouecchl, mpoTeKawIue HA
KomnoueHTsI pou » 1P III
JKM3HU 3TOM YPOBHE

MonexynspHblit

Kinetounsrit

Opranu3MeHHBIH




[TonynsaimoHHbIM

Buoreonenornueckuii

buocdepnsrit

2. Onpenenute ypoBeHb OPraHHU3AIMU KUBOM MaTepuu.

Kusast matepust YpoBeHb Opranuzanuu

Ceparie, me4eHb, JIETKHE

[{uTorra3sma, XJI0poIIacThl, Sapo

Jluct, xopens, crebenn

Kponuk

Cras nenb(huHOB

IImanera 3eMis U )KU3HDL B HEH

XpoMONIPOTEUHBI

ITycThins

KposeHocHas cucrema

XpOMOCOMBI U T€HbI

Awmeba, nadysopus

§ 2. UICTOPUSA PAZBUTHUSA, PASAEJIBI U METO/JbI 3KOJOI'UH

s weco uenogexy HylcHvl 3HAHUSL O cpede 0Oumanus u 0opase HcusHU
OKpyJrcarowux e2o opeanusmos. 1oe onu ucnonvzyromea? Kaxue skono-
euyeckue npoonemvl eam uzgecmuuvl? Ilouemy sKonocuyecKkue 3HAHUSA
HeoOX00UMbL KANCOOMY UlieHy obuecmea?

HcTokn sKomorMM yXomaT B JIaJieKoe MPOIUIOE U CBSI3aHBI ¢ HEOOXOAH-
MOCTBIO HA CaMbIX PaHHUX dTamax CTAHOBJICHUS YEIIOBEUYECKOTO O0IIecTBa
NoOBIBaTh M HCIIOJIb30BAaTh PACTEHHUS, KUBOTHBIX B KayecTBe MUUIU. bpuio
HE00XOIUMO 3HaTh, KaK BBIVISIAT, IJI€ M KOTJAa CO3PEBAIOT ChEIOOHBIE IIIO-
IIbI, KOPHH W CTEONM pAcTEHH, TAE JIeKaT MyTH MUTPAlUU JUKUX >KUBOT-
HBIX, KOTJIa U TJ€ OHU BOCIPOU3BOIAT MOTOMCTBO.

Eme B mepron aHTHYHOCTH JipeBHETPEUECKHE yUeHbIe-(QHUIOCO(Bl paccMaTpu-
BaJIM BIIMSIHUE OT/EIBHBIX KOMIIOHEHTOB OKPYXKAIOIICH Cpelbl Ha YKU3Hb Pa3Iny-
HBIX pacTeHWd M KUBOTHBIX. B Tpymax Bemukux yuenblx X—XII BekoB Cpen-
Heli Asum Anb-Xopesmu, Aib-Dapobu, AOy Paiton bepynu, Mon Cuno ectb
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nH(pOpMAIMK O CTPOSHUH 3E€MITH, JICKAPCTBEHHBIX PACTEHUSIX, apeasiax KUBOTHBIX.
3axupummua Myxamman baOyp B cBoem wmctopryeckoM Tpyae «boOypHOMe»
MPEeIOCTaBWI OOMbLIYI0 MH(POPMALMIO O Pa3IMYHBIX PACTEHHAX M KUBOTHBIX
Cpennelt A3un u Hanu, ux pacnpoCTpaHEHUM W MEPHOJAX Pa3MHOMXKCHUSL.

JletanbHoe U ITyOOKOE M3ydeHHE KOMIIOHEHTOB Cpelbl OOMTaHUSI OpTraHH3-
MOB Hayasioch Jivib B XIX—XX BB. Hauano uzydeHuro BIAMSHUS OKpYKarOLIEH
Cpelbl Ha XU3Hb OPTaHU3MOB IOJIOKHJI HEMEIKMU yUEHBIH M IyTeIICCTBEH-
HUK Anekcanap ['ymOonmpar. OH BHepBble HASIAHO IPOAEMOHCTPHUPOBAI
pOJIb KIMMAaTUYECKUX YCJIOBHHA B YKU3HU PACTCHUU.

B navae XX B. ohopMHINCH IKOJOTMYECKHE HANpaBiICHUS B OOTaHUKE,
300JI0TUU U JPYTUX Ouonormyeckux Haykax. IlocTeneHHO SKOIOru4ecKuii mof-
X0l K HCCJIEJOBAaHMUIO >KUBOM NPUPOIbI CTall MPUOOpPETaTh MEPBOCTEIICHHOE
3HayeHue. B pszme crpaH ObUTM OMyONMMKOBAaHBI TPY/bI, IIMPOKO OCBEIIABIINE
npoOneMbl 3KOIOTHH. BakHoe 3HaueHMe Ui pa3BUTHS SKOJIOTHMM MMena chop-
MYJIMPOBAHHAsl aHIIMMCKUM yueHbIM A. TeHCIM — KOHLEMLHUS KOCHUCTEMbI U
BbIIBUHYTas pycckuM ydeHbiM B.H. CykaueBbIM — Teopusi OHOTeorieHosa.

C 70-x rr. XX B. B CBSI3U C YCWJIMBIIMMCS BO3ICHCTBHEM 4eJIOBEKa Ha
MPUPOSLY IKOJIOTMUECKHE MpoOaeMbl MpuoOpenn 0co00 BaXKHOE 3HAYCHHE, a
caM TEPMHUH «IKOJOTHs» — 0ojee IMUPOKUI CMBICI.

Pa3znennt 3xonorum. B 3aBucMMOCTH OT THUMa HM3y4yaeMoOM OHoOJOrHyec-
KOM CHCTEMBI B SKOJIOTMH BBLACISIOT CIEAYIOLIME pa3lieibl: (pakTopHaibHAs
9KOJIOTHUS (AyTHKOJIOTHS), YICHHE O TOMYJAUUAX (JIEMIKOJIOTHS), yUYEHHE O
coo01ecTBax (CHHAKOJIOTHS), yuyeHHE 00 dKocucTeMax (OMOreoleHOIOTHS)
u ydeHue o Ouocdepe (miobanbHasi SKOJOTHUS), SBOJIOLMOHHAS JKOJIOTHS,
HCTOPUYECKAsi HKOJIOTHS.

Aymakonocus — pas3fen  dKOJOTWMH, W3YYArOUIMl B3aMMOOTHOILUEHUS
OpraHu3Ma C OKpYXKalollleld cpeqoi. (KU3HEHHbIE LMKJIbI M TMOBEICHUE Kak
croco0 TPHUCTIOCOONICHUS K OKPYXKAIomeH cpere).

Jlemakonocua — paznen oOuiei IKoIoruu, OObEKTaMU H3YYEHUS KOTO-
pOro SBISIIOTCS WM3MEHEHHME YMCICHHOCTH NOMYJSALUUM, OTHOLIEHHS TPy
BHYTpPH HUX. B paMkax JeMAKOJIIOTMH BBISICHSIOTCS YCJOBHS, MPH KOTOPBIX
bopmHpyIOTCS MOMYNIALUUHU. J[eMIKOIOrHs ONMUCHIBACT KOJICOaHMUS YUCIIEHHO-
CTH PA3JIMYHBIX BHUJIOB IO/ BO3IEHCTBUEM 3KOJIOTMYECKHX (DAKTOPOB M ycTa-
HABJIMBACT MX MPUYHUHBI.

Cunskonozua — paszzen HayKd, HM3ydaromui (yHKIMOHHPOBAaHHE CO00-
LIECTB U UX B3aUMOZICUCTBUS C OMOTHUYECKUMHU M a0MOTUYECKUMHU (pakTopamm.

buozeouyenonozusa — viccneayer CTpOEHHUE W CBOMCTBA OMOTEOIIEHO30B.
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Jeonoyuonnas IKon02uA WN3y4aeT WU3MEHEHHUs, MPOUCXOAAIUE B
9KOJIOTMYECKUX CHUCTEMax € MOMEHTa BO3HUKHOBEHHUs >KM3HU Ha Hauleu
IUTaHeTe, BO3JEMCTBHE YeIOBeKa Ha HBOJOLUI0 Ouochepsl. Mcmonb3ys
MAJIEOHTOJIOTUYECKNE JaHHBIE U CBEIECHUS O COBPEMEHHBIX 3KOJIOIMYECKHUX
CUCTEMAX, 3BOJIIOLMOHHAS SKOJIOTHS CTAPACTCSl TEOPETHUECKH PEKOHCTPYHUPO-
BaTh (BOCCTAHOBUTH) APEBHHUE SKOJOTMYECKUE CHUCTEMBI.

Hcmopuueckaa  3Konozua  WU3y4daeT  DKOJOTMYECKHE  M3MEHEHUS,
MPOM30UIEIIINE B XOJAE YEJIOBEUYECKOM LMBWIM3ALMU U TEXHOJIOTMYECKOTO
Iporpecca Ha4MHasi C 3MO0XH HEOJIUTa JO COBPEMEHHOIO IMEepHoAa

WNHorpa 3KOJIOrvi0 MOAPA3AEsiOT Ha OOLIYI0 AKOJOTHMIO, M3YHYaroLIlyl 00-
IIME 3aKOHOMEPHOCTH B3aMMOOTHOLICHMM OPraHU3MOB C OKPYKArOLIEW Cpeniou,
1 YacTHble paznensl. Cpeay MoCIeTHUX BBIACISIIOT SKOJIOTHIO CHUCTEMAaTHYeCKUX
TPyl OPraHU3MOB (PKOJIOTHS PACTEHUM, DKOJOTUSI >KUBOTHBIX, OSKOJIOTHS
MHUKPOOPraHU3MOB, 3KOJOTUSl PbIO, IKOJIOTUs MIICKONMMTAIOIIUX U JIp.).

Cy11ecTBYIOT TakK€ YacCTHBIE pa3/ieibl 3TOM HAyKH, M3Y4arollHe OTACIIb-
HBbI€ TUIBI MPUPOIHBIX COOOIIECTB HA HAIEW TUIAHETE, HAIPUMEP: DKOJIOTHS
jeca, 9KOJOTHsl IyCTBIHHM, SKOJOTHs 00JI0Ta, SKOJOTUS 03epa U T.II

AyTaKonorus
CundsKOMOTHS Dkonorus
YyeJoBeKa
IKOJIOI'us
Jemakonorus [IpomsinieHHas
JKOJIOT S
Hcropuueckas
JKOJIOTHSI

Puc.1. Pa3nensl Dxomoruu.
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B oskonoruu BBIIENSIOT HEMaNO MPUKIAJHBIX HAYYHBIX JUCIMILIIUH.
Pa3zpaboTkoil HayuyHBIX OCHOB TNPOTHO3MPOBAHUS WM3MEHEHHUI OKpYy’Karomen
Cpelbl, BBI3BAHHBIX JEATEIBHOCTHIO YEJIOBEKA M PALMOHAIBHOIO IPUPOIO-
M0JIb30BAHNUS, 3aHUMAETCs 3KoJIorus JanamapToB. Co3gaHUEM HKOJIIOTHYECKU
YHUCTBIX MPOU3BOJACTB M MOUCKOM OE30TXOIHBIX TEXHOJIOTUH 3aHUMAETCs IpO-
MbIlUIeHHas 3kojorud. CornuanbHasi SKOJOTHs M3Y4aeT BIMSHUE MPUPOIHON
cpenbl Ha dYeloBeKa M OO0IIecTBa Ha MPUPOAY. MaremaThyecKkas SKOJIOTHUS
paccMaTpuBaeT 3aKOHOMEPHOCTH YMCJIEHHOTO paclpelesieHHs] OpraHu3MOB Ha
pa3IMYHbIX NPUPOAHBIX TEPPUTOPHUAX Hamlel IiaHersl (puc.l).

MeToabl HccieIoBaHUs IKOJIOTHH. Bece MeTo/bl, MpUMeHsieMble B 3KOJIO-
TMYECKUX MCCIIEI0BAHUAX, MOXKHO Pa3AeiiuTh Ha TPpU OOJIbLIME TPYMIIbI.

Ilonesvie memoodwvi. VIX WCNONB30BaHHUE IO3BOJIAET WM3YUWUTh BIIMSIHUE
LIEJIOTO0 KOMIUIEKCA 3KOJOTMUECKUX (DAKTOpOB Ha pa3BUTHE U JKU3HEAEATENb-
HOCTb TOMNYJIALIMM B €CTECTBEHHBIX yciIoBHAX. OHM TOMOTraioT YCTaHOBHUTH
B3alMOCBSI3M OPTaHU3MOB, BHJIOB M COOOIIECTB CO CPENO, BBISICHUTH OOILYIO
KapTUHY Ppa3BUTHA W KU3HEAEATEIBHOCTH OHOcHCTEM. MeTeopoornuecKue
HaOIOZICHNsI, KOJIMYECTBEHHBIH y4YeT OpraHu3MOB (HAIpUMEp, HCHOJb3ys
KOJIBIICBAHUE, YUYCHBIE CIICIAT 3a MEpeMEIICHUEM IEPEeNeTHBIX NTHIl BO BpeMs
CE30HHBIX MUIPALMii) BEIYTCSl ¢ TOMOIIBIO MOJEBBIX METO/IOB.

Marepuansl HaOnMOneHUN (QUKCUPYIOTCS B 3alMCIX, PUCYHKaX, (oOTo-
rpadusix, BUIEOCHEMKAX.

Ixcnepumenmanvhvie memoost. J1abopaTopHble HKCIEPUMEHTHI TO3BOJISIOT
UCCIIEIOBaTh BIIMSIHUE OTAEIbHBIX (DAaKTOPOB CpeAbl Ha IKU3HEAEATELHOCTD
OpraHu3MOB B J1a0OpaTOpHBIX YCIOBUsX. B peanbHON cpene oOMTaHUS HEBO3-
MOXXHO PacCMOTPETh BO3AEHCTBHE HAa OPraHMW3M WM COOOLIECTBO OTAEIBLHOIO
¢dakTopa, Tak KaKk OHHM JEWUCTBYIOT KOMIUIEKCHO. [loaTomMy co3maroTcst MCKyc-
CTBEHHBIE MOJIEJIM 3KOCHCTEM, AHAJIOTMYHBIE €CTECTBEHHbIM. CaMbIM IPOCTHIM
IPUMEPOM HMCKYCCTBEHHOM SKOCHCTEMBI SIBJIAETCS aKBapuUyM. 371eCh apeai oOu-
TaHUSI OTPAaHWYEH CTEHKAMHU aKBapUyMa, NPUTOK SHEPrvH, CBETAa W IUTATEllb-
HBIX BEIECTB OCYIIECTBISIETCS YEIOBEKOM, OH JK€ PEryaHpyeT TeMIeparypy U
cocTaB BOIbl. UMCIEHHOCTh OOHMTaTeNeil TakKe M3HayallbHa OmpesesieHa.

Memoobt KomnvlOmMepHo20 MOOETUPOEBAHUA U IKONOZUUECKO20 NPOZHO3U-
posanua. CyTb METOJOB 3aKJIIOYAETCS B TOM, YTO C IOMOIIbIO MaTemMaTuye-
CKUX CHMBOJIOB CTPOUTCSI aOCTpakTHasi MOJENIb M3y4aeMOil CHUCTEMBI. 3aTeM,
MEHsIl 3HAYEHUE OTHENIbHBIX I[apaMEeTpOB, HCCIEAYIOT, KaK IOBEIET ceOs
JlaHHAasi UCKYCCTBEHHasl CUCTeMa, T. €. KaK M3MEHMTCS KOHEUHBIM pe3ynbTar.
Takue mMozmenn 3KOCHCTEM CTPOSITCS HA OCHOBE MHOTOYMCIIEHHBIX CBEICHMIH,
HAKOIUICHHBIX B TOJIEBBIX M JIAOOPATOPHBIX YCiIOBUsAX. [Ipu 3TOM mpaBUIBHO
MOCTPOEHHBIE MaTeMaTHYECKUE MOJIEIM IOMOTalOT YBHJETh TO, UTO TPYA-
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HO HWJIM HCBO3MOXXHO IIPOBCPUTH B IKCIICPHUMCHTC. Onu Jal0T BO3MOXHOCTb
IMPOTrHO3HUPOBATh PA3BHUTHUC DKOCHUCTEM B 3aBHUCUMOCTH OT W3MEHCHUI KJINMa-
Ta WU aHTPOIIOTCHHBIX BOSHCﬁCTBHﬁ.

Kak IpaBuI0, B 3KOJOITMYCCKUX HCCIICAOBAHUAX OTH MW APYIruc IIpUME-
HAEMBIC METO/bI I/ICCJ'ICJIOBaHI/Iﬁ HCITOJIB3YHOTCA COBMCCTHO HUJIM B KOMIIJICKCC.

KaroueBrble cjioBa: >KOIOTHS: AYTOKOJIOTHs, CUHOKOJIOI'UA, SKOJIOIUd HOHYHFILIPIP'I,
OKOJIOIHs COO6H_I€CTB n 3KOCHUCTEM, 061ua$[ OKOJIOI'Hs, 3KOJOI'usA J'IaH}_'[H_Ia(bTOB,
MMPOMBINJICHHAA J2KOJIOTHSA, COUHAJIbHAA SKOJIOTHA, MATEMATUYCCKasA 3KOJIOI'Us.

BOl'lpOCbI n 3aJaHusd.

1.

W

Kakue oTpaciam BBIIETSIOT B COBpeMEHHOH »Kojoruu? KakoBbI OOBEKTHI HX
Hay4gHOTO HcchenoBanus? llpuBenuTe KOHKPETHBIC MPUMEPHI.

. C umeHaMu Kakux YUYCHBIX CBA3aHO 3apOXKJICHHUEC SKOJIOIMH KakK HaYKI/I?
. Tlouemy skosorusi sIBIsSIETCS HAyYHOM OCHOBOM pPallMOHAIBHOTO HCIIOJIB30BA-

HUS U OXpaHbl MPHUPOIHBIX PECYpcoB?

. Kak ydeHble poBOIST MOJICBbIC HAOMIONCHKS 33 MIPUPOIHBIMK COOOIIECTBAMMU?

B 4eM orpaHM4eHHOCTH 3TOTO HAy4YHOTO METO/A TO3HAHMS >KUBOW TPUPOIHI?
KakoBo 3Ha4eHHE HSKCIEPUMEHTOB B JKOJOTHYECKHX HccienoBaHusax? Yem
MIPUPOIHBIN SKCIEPUMEHT OTIHYaeTcs oT jJabopatopHoro? B kakux cirydasx
MPOBOJIAT JT1A00paTOpHBINA dKcriepuMeHT? [IpuBeanTe mpuMepsl TPUPOTHBIX U
Tab0paTOPHBIX IKCIICPUMEHTOB.

. B xakux clIydadaX MPUMCHACTCA MOIACIIMPOBAHUE B SKOJIOT'MYCCKUX HCCIICI0-

BaHusXx? ONUIINTE OTIMYHE PCaIbHLIX W HUACAJIbHBIX MOI[CHCﬁ B JKOJIOTHH

Buvickasicume ceoe mmnenue.

1.

[IpoBenute HabdIOAEHME 3a OOWTATENsIMM KOMHATHOTO akBapuyma. Kakoe
3HaYEHUE HMEIOT CBET, BO3MYyX, BOJA, TPYHT Al PACTCHUH M IKMBOTHBIX
akBapuyma? Kak HCHONMB3YIOT 3TH KOMIIOHEHTBI MHKpoopranmsmbl? Kakne
YCIIOBHUSI HEOOXOIMMO TMOAJICP)KUBATh B akBapuyMme? Pesynmbrarel HaOIrOACHHSA
odopmuTe B BHIE MPOCKTA.

3agaHust A1 CaMOCTOSITEIbHOI PaldoThI.

Paszaeanl 2xogoruu buoaornuyeckne CHCTEMBI

AyT3KOIOT st

JlemaKkonorus

CHHAKOIOT U

buoreonenonorus

I'mobanbHas DKOJIOTHS

HpOMI)IIlIJ'IeHHaSI OKOJIOT U

ComumanabHast SKOJIOT A
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IDTABA 1I. OBIIEBUOJIOI'MYECKHUE 3AKOHOMEPHOCTH
IKOCUCTEMHOI'O YPOBHS KU3HU

HN3yuyuB marepuan Il rmiiaBbl, Bbl cymeere:
OXapaKTepU30BaTh OCHOBHBIE CBOWCTBAa M 3HAYE€HHE OMOTCOICHOTHYECKOTO
YPOBHsI OpraHU3alMM >KUBOM MaTEepUU;
OXapaKTepU30BaTh OMOreolEeHO3 KaK OMOCUCTEMY U IKOCHUCTEMY;
OOBSICHATH CTPOCHHE M CBOMCTBA OMOTrEOIEeHO03a KaK MPHPOIHOTO SBICHHUS;
ONHCHIBATh OCHOBHBIC MEXaHW3Mbl YCTOHYMBOCTH OMOTreOIeH03a (IKOCHUCTEMBI);
0XapaKTCpU30BaTh MPUYIUHBI CMCHBI 6HOF€OL{CH030B;
CpaBHUBATh HKOCHUCTEMBbI OMOTEOIeH03a U Ouochepsr,
OITMCHIBATH SKOCHUCTEMBI M arpOdKOCHUCTEMBI CBOCH MECTHOCTH;
COCTaBIISITh CXEMBI MEPEHOCA BEIIECTB U DHEPIHH B IKOCHCTEMAX;
BbBIABJIAATE AHTPOIIOI'CHHBIC W3MCHCHUSA B 6I/IOFGOI_ICHO3aX;
000CHOBAaTh COOCTBEHHYIO IO3UILIMIO IO OTHOLIEHUIO K SKOJOTHYECKUM
npoOiieMaM ¥ TOBEICHUIO B IPHPOJIE.

VVVVVVVVY 'V

§ 3. DKOCUCTEMHBINA YPOBEHb OPTAHU3AIIMU KU3HU U
EI'O OCOBEHHOCTHU. BUOT'EOIEHO3 KAK BUOJOI'MYECKAS
CUCTEMA

Oxapaxmepu3zytime Ouoceoyenomuyeckull ypogenv xcusnu. Ymo sensem-
Csl CMPYKMYPHO-(DYHKYUOHATLHOU eOUuHUYell OAHHO20 YPOBHS OpPeaHU3A-
yuu? Kakxue npoyeccvl dHcusHedesmerbHOCMU XApaKkmepHvl OJisi Ouozeo-
YEHOMUYECKO20 YPOBHS?

buozeouenos (ot tped. bios — xu3Hb, ge — 3eMisl u koinos — oOmIHH,
COBMECTHBIN) — 3TO OTKpbITass OMOCHCTEMA, HBOJIOLUOHHO CIIOKUBLIASICS U3
pa3HbIX BHUJOB OaKTEpHil, pacTeHMi, TPUOOB M >KUBOTHBIX, COBMECTHO 3ace-
JSIIOIMX OTIpeJieNIieHHbIe MecTa OOWTaHus. Y4eHue o OHOreoleHo3e co3Jal
poccuiickuii yuensnii-0oranuk B.H. CykaueB. OH J0Ka3aji, 4To OMOTreOleHO3
SBIISICTCSI BaKHOW (DYHKIIMOHAIBHOM €IUHHIICH KXUBOW MPUPOJIBI, OHOCHCTE-
MOH, B KOTOPOW OCYILECTBIIIETCS TECHOE B3aMMOJICHCTBHE ABYX €€ 3HAYM-
MBIX YacTe — KOMIUIEKCA >KMBBIX OpPraHM3MOB (OMOLIEHO3a) M KOMIUIEKCa
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YCIIOBUM BHEITHEW cpeapl — Oworoma (OT rped. bios — Xu3Hb U tOopos —
MECTO), BO MHOTOM CO3/IaHHOTO CAMHMHM >KUBBIMU OpraHu3zMamu (puc.2).

JKOTOII

m

Buonenos
BaCTUTE by
HOCTb ) I\HBOTHBIE
MUKPOz
OPLAHW3MbI

Puc.2. Ctpykrypa 6uoreorienosa. (o B. H. CykaueBy).

Ha moBepxnocTi 3eMHOro miapa (PaKTHYeCKH HET MECT 0e3 MPUPOIHBIX CO-
obmectB. JXKu3Hb B (popMe OMOTEOICHO30B OXBAaThIBACT TMOYTH BCE BO3MOXKHBIC
KOMIDICKCHI YCJIOBMM BHEIIHEH Cpeibl. B 3TOM BBIpakaeTcs IaBHAs pONb M
cTparerusi OMOreOlCHOTHUCCKOTO YPOBHS JKU3HU B Tipupone. Kaxpiii ouoreorie-
HO3 MMEET ONpe/eICHHYI0 00IacTh M TPaHMIIBI pacipocTpaHeHus. OHU UMEFOTCS
B IyCTBIHSIX, B CCBEPHBIX INMPOTaX W HA DKBATOpPE, HA OTPOMHBIX ITyOMHAX B
MPUJIOHHBIX CJIOSIX M B TOJIIIE OKEaHOB, B IMOYBEHHOW CPEZIC, B BBICOKOTOPBSIX.

Kak anms mo6oit OnocucTemsl, uisi OMOTEOIeHO3a XapaKTEPHBI yCTONYH-
BOCTb, IIEJIOCTHOCTh, KOTOPBIC TOJICPKUBAIOTCS C IMIOMOIIBI0 OMOJIOTHYECKO-
ro KpyroBopota BeriecTB. CTpoeHHE W CBOMCTBA OMOTEOIICHO30B HCCIICIyET
ocobasi 00nacTh HayKH SKOJOTUU — OMOTEOICHONIOTHS. huoceoyenos — 3TO
CUCTEMa, BKJIFOUAIONIas COOOIIECTBO JKMBBIX OPraHW3MOB W TECHO CBS3aH-
HYI0O C HHM COBOKYITHOCTh a0MOTHYECKHX (DAKTOpPOB cCpeasl B Ipenenax
OJTHOW TEPPUTOPUHU, CBA3AHHBIX MEXIy COOOH KPYroBOPOTOM BEUIECTB U
nmotokoM 3Heprur. OH TPEACTaBIsIET COO0H YCTOMYUBYIO CaMOPETYIUPYIOIILY-
10Cs OMOJIOTMYECKYIO CHCTEMY, B KOTOPOM JKHMBBIE KOMITOHEHTBHI (KHBOTHBIC,
pacTeHusi, MUKPOOPTaHU3MbI) HEPAa3PhIBHO CBS3aHBI C HEXHBBHIMH KOMITOHEH-
TamMu (BOza, 1MouBa, KiIMMar). [Ipumephl: COCHOBBIN Jiec, abIp, JDKaiiay.
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Oco0eHHOCTH OMOreoLeHOTHYECKOr0 YpPOBHsl. PaccmoTpum 0coOeHHOCTH
OorocucTeM OMOTEOIIEHOTHYECKOTO YPOBHS, TPOSBISIIONIMECS B TaKWX OOIIMX
XapaKTEPUCTUKAX BCEX CHCTEM, KaK CTPYKTYpa, MPOIECChI, OPraHu3aIus U pojlb
B npupone. OCHOBHBIMH CTPYKTYPHBIMH KOMIIOHCHTAMH OHMOICOIICHO3a Kak
OMocUCTEeMBI SIBISIFOTCS OMoTon (cpema oOwurtaHus) M OHOIEHO3 (cooOImecTBa
’KHMBBIX OPTraHU3MOB), KOTOPbIC CBS3aHBI HEMPEPHIBHBIM OOMEHOM BEIICCTBOM,
U TIPEJICTABIISIOT COOOM SHEPreTUYEeCKH M BEIIECTBEHHO OTKPBITYIO CHCTEMY.

[MmaBHBIMU TIpollECCAaMU OMOTCOIICHOTHYECKOTO YPOBHS SIBIISIFOTCS: TIPO-
IyLIIUPOBAaHUE OMOMACCHI, TOJICPKHUBAIOIIECE CYIIECTBOBAHUWE BUOB; pPETY-
JUPOBAHUE YHCIICHHOCTH BHUJOB; KPYTOBOPOT BEINECTB M IOTOK SHEPTHUH,
Onmaromapsi KOTOPHIM OOECIICYMBAIOTCS CAMOPETYJISAIUS W JTUHAMUYECKas
YCTOMYUBOCTb OMOCHUCTEMBI.

Ponp O6uoreoiieHo30B B MPUPOJIE 3AKIIOYAECTCS B CO3AHUN OJIAarOMPHUSTHBIX
YCIIOBUM JJIsI CYIIECTBOBAHMS OTPOMHOTO KOJHMYECTBA B3aMMOJICHCTBYIOIINX
BUJOB M B TOUICP)KaHUU HETPEPHIBHOTO OHOJOTMYECKOTO KPYroBOpOTa Be-
mecTB B Ouochepe. MHOrooOpasue M JITUTEIBHOCTh CYIIECTBOBAaHUS OHOTEO-
IIEHO30B OMPEICIIIOT 3BOIIONKI0 Onocdeprl. broreoneHo3pl 00beAMHSIFOTCS
B €IMHYIO CHCTEMY TIIOOATBHOTO OMOIIOTHYECKOTO KPYyroBopoTa (OMOreoXumu-
YECKHUE ITUKIIBI), 00CCIIEUNBAIONIYI0 TUHAMHYECKYIO0 YCTOMUUBOCTh OMOCHEPHI.

CrnoxuBmmecsi OMOTEOLEHO3bl OTIMYAET IIEIOCTHOCTh, CaMOBOCIIPOU3-
BOJICTBO, YCTOWYHBOCTH, CAMOPETYIISIIHS.

Ilonamue sxocucmema. TepMuH «dKocucTeMa» ObLT BBeneH B 1935 romy
annmiickuMm OotanukoM A. Tencmm. Ilo ero ompeneneHuro, dKocucTemMa —
3TO KOMILJIEKC OPTaHM3MOB M (U3HUECKHX (DAaKTOPOB OKPYKAIOIICH CPEIbI,
(YHKIIMOHUPYIOIIKUX 32 CUET OOMEHa BEIIECTB M IOTOKAa SHEPruu. TeHcin
CUMTaJl, YTO HKOCHUCTEMBI TMPEICTABISIOT COOOW «OCHOBHBIC MPHUPOITHBIC
CIMHUIIBI Ha 3€MHOH TIOBEPXHOCTH».

buoreorieHo3 u 3KocucTeMa — OJIM3KUE TOHATHS, 0003HAYAIOIINE OHOCHUCTEMBI
OIHOTO ypoBHsI opraHu3aipi. OOIIUM TPH3HAKOM JUIS 3THX CHCTEM SIBIISIETCS
HAJIMYMEC B HHUX OOMCHA BEIICCTBOM W SHEPIHEH MEXIy >KUBBIM W HEKUBBIM
KOMITOHEHTaMHu. HecMOTpsi Ha TO, 9TO 3KOCHUCTEMa M OMOTEOIIEHO3 MCTIONB3YFOTCSI
KaK CXOJIHbIC TOHSTHS, HO B TPAKTOBKE IMOHSATHUH «OHMOTCOILICHO3» U «IKOCHCTE-
Ma» HMEIoTCs pasimumst. CUWTaeTcsi, 4TO COJCpPIKAHUE TOHSTHS «OHOTEOICHO3
OTpaXkaeT MPEHUMYIIIECTBEHHO KOHKPETHBIC CTPYKTYPHBIC XapaKTEPHCTUKH H3yda-
€MOil OMOCHCTEMBI, TOTIa KaK TIOHATHE «3KOCHUCTEMa» BBIpAKAcT ee (DyHKIHO-
HaJIbHYIO CYIIHOCTb. DKOCHCTEMBI IO CBOMM pa3Mepam, pa3HOOOpasveM BHUJIOB
U CIIOKHOCTH OTJIMYAIOTCS OT OMOTeOleH030B. B TO Bpemsi, Kak OMOTeOIeHO3bI
UMEIOT OIpPEJIC/ICHHBIC YETKHE TPAHHUIIBI, 0003HAYUTL TPAHUIIBI 3KOCHCTEM OYCHB
TpyaHo. Tak, TEepPMHUHOM «OHMOTEOIIEHO3» 0003HAYACTCS TPHPOIHBIA KOMIUIEKC
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KUBBIX OPraHW3MOB W YCJIIOBUH CpeIbl KOHKPETHOTO yd9acTKa 3EMHOM IOBEpX-
HOCTH. BHOreoreHo3 KOHKpeTeH, eMy TPHCBAWUBAIOT UMs IO MPeoOJIaatoiM B
cooOIIecTBe BHUIAM, HAIPUMEp: «apUOBBIA JIECH, «OPEXOBBINA JIEC» U JIp.

TepMUHOM «IKOCHCTEMa» Ha3bIBAIOT JIFOOYIO 10 BETMYWHE COBOKYITHOCTB JKH-
BBIX OPraHM3MOB W YCIIOBHH CPEIbl, B KOTOPBIX MOMKET OCYIIECCTBIATBCS KPYro-
BOPOT BEILECTB MEXIy >KUBOW M HEKHBOM YacTSIMH, HE3aBUCUMO OT TOIO, Ha
KaKkoM KOHKPETHOM Y4YacTKe MOBEPXHOCTH 3eMIIHM 3TO MPOHCXOIUT. DKOCHCTEMA
MpeJICTaBIsIET co00i Oosee MIMPOKOE MOHSATHE MO CPABHEHHIO ¢ OMOTeOIIEHO30M.

JIro60# GMOTeoIIeH03 — ATO IKOCHUCTEMA, HO HE KXY IKOCHUCTEMY MOXK-
HO Ha3BaTh OMOreoreHo30M. CyIIeCTBYIOT SKOCUCTEMbI PA3IMYHOTO MacIITada:
Malible JKOCHUCTEMBI — MHKPOIKOCHUCTEMBI (Karisi BOIBI C MHKpoOamw,
TPYXJISIBBIA TI€Hb, CO CBOMMH MHKpPOOPTaHU3MaMH, TpUOaMH U MEJIKUMHU
MO3BOHOYHBIMHU JKUBOTHBIMH, JIy)Ka C JIOXKIEBOW BOJOH, akBapuyM H 1p.);
CpEeTHUE TI0 BEIIUYMHE YKOCHCTEMBI — ME303KOCHCTEMBI (SIOJIOHEBBIN cajl, MoJe,
Jec, Tpynd, peka, 03epo U Jp.); KPYMHBIE IKOCHCTEMBI — MaKpOIKOCHCTEMBI
(oxean, cremb, Taira, TPOIMUYECKH JIEC, TOPBI, MYCThIHA U Jp.); ToOanbHas
skocucteMa (buocdepa).

Takum 00pa3oM, IKOCHCTEMBI HE HMEIOT OIPEICICHHOrO o0beMa, OXBa-
TBIBAIOT TPOCTPAHCTBA pa3HON BenuuuMHBL. OHM MOTYT OBITh KaK €CTECTBEH-
HBIMHU, TaK U HCKYCCTBEHHBIMH, TO €CTh CO3/1aBaThCsl YEIOBEKOM JUIS XO3Sii-
CTBEHHOTO HCIIOJIb30BaHUs. B cOCTaB 3KOCHCTEMBI MOTYT BXOIUTH HECKOJIBKO
OHMOTeoIeH030B. BHOTeoneHo3sl — 3TO MPHPOIHBIE 3KOCHUCTEMBI, TPAHUIIBI
KOTOPO# OINpeesieHbl (PUTOIICHO30M, TO €CTh COOOIIECTBOM PACTCHHIA.

KiroueBble c10Ba: OMOreoIeHO3, OMOIICHO3, OMOTOI, OMOr€OXUMHYECKHE IIUKIIbI,
MHKPO3KOCHCTEMBI, MaKpOIKOCHCTEMBI, ME309KOCHCTEMBI, TIIOOATBHAS SKOCHCTEMA.

Bonpocsl u 3axanus.

1. Yro Takoe sKocucTEMa M OHMOTEOLIEHO3?

2. U3 xakuxX CTPYKTYpPHBIX KOMIIOHEHTOB COCTOHMT JKOCHCTEMa?

3. Maiite ompeneneHne MOHATUN «OWOIIEHO3» U «OHOTOI.

4. Kakue QyHKIMOHAIBHBIC TPYIIBI OPTaHU3MOB pa3IMYalOT B AKOCHUCTEME?

5. OxapakTepu3yiTe poib OPraHU3MOB Pa3HBIX (DYHKIIMOHAIBHBIX TPYII B IOJ-
JIEPYKAaHUHM SKOCHCTEMBI.

3agaHus A8 CaMOCTOSITeIbHOI padoThI.
3anoaHUTEe TAONMHIy. YCTAaHOBHUTE OTIMYHUTEIBHBIC NMPHU3HAKH M CXOACTBA OWO-
T€OIeH03a U DKOCHUCTEMBI.

CBoiicTBa OMOreoneHo3a CxoacTBo CBolicTBa YKOCHCTEMbI
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§ 4. CTPYKTYPHASA OPITAHU3ALUA DKOCUCTEM

Bcnovmnume cmpykmypy 6uozeoyeno3os.

B ydennnm o OumoreorneHo3e paccMaTpUBAIOTCS CBOWCTBA KOHKPETHOTO
MIPUPOJHOTO KOMIUIEKCA, OMOTUYECKHE B3aMMOCBSI3U, OHMOJIOTMYECKOE pa3HO-
oOpa3ue BUIOB, BXOAAIIMX B JaHHBI TPHUPOIAHBIA KOMIUIEKC. B TO Bpems
KakKk B OMpENEICHUN YKOCUCTEMBbI OTMEYAETCsl, YTO OHA OXBATHIBAET KOMILICK-
Chl JI000TO MacmTaba, B OMpeAesieHNH OMOTeoleH03a TOAYEPKUBACTCS €T0
OTYETIIMBAsl TEPPUTOPHANBHAS TPUYPOUYEHHOCTh. HecMoTps Ha HEKOoTOpbIe
pa3nuuusi, TOHATHS «OMOILIEHO3» M «COOOIIECTBO», «OMOTEOIEHO3» M «IKO-
CHCTEMa» MPAKTUYECKH O3HAYAIOT OJHO U TO K€ MPHUPOJHOE SBICHUE — HAJ-
BHUJIOBOM YpPOBEHb OPraHU3aIMU OMOIIOTUYECKUX CHCTEM.

CTpyKTypa SKOCHCTEMBI Ta K€, YTO M y OuoreoneHo3a. OHa XapaKTepH-
3yeTcss HaJIMYMEM JIByX KOMIIOHCHTOB — YCIIOBHH cpeibl (OHMOTOI) U KUBOTO
HacesneHus (OMOLEHO03), BKJIIOYAIOLIEr0 B ce0sl TpU (PYHKLHMOHAIBHO pa3iidy-
HBbIC TPYIIBl OPraHU3MOB, OCYIIECTBIISIONINE IBUKCHUE BEIICCTB B KPYTro-
BOPOTE XMMHUYECKUX SJIEMEHTOB 3eMIIU M MOTOK »Hepruu (puc.3).

buomon (ot tped. bios — Xu3Hb U tOPOS — MECTO WM MECTOOOWTAHHE),
XapakTepr3yeT He TONBKO MPOCTPAHCTBO, 3aHUMAEMYyH0 COOOIIECTBOM, HO U B3a-
MMOJICUCTBYIOIIIMI KOMIUIEKC SKOJIOTUYECKUX YCIIOBHM OKPYXKArOIIEW Cpenpl, B
COBOKYITHOCTH C KOTOPBIM INPOTEKAET >KU3Hb coo0IIecTB. CBOEH >KU3HENEATENb-
HOCTBIO JKMBBIE OPTaHW3MbI OHMOTEOIIEHO3a CYIIECTBEHHO M3MEHSIOT a0HOoTHYec-
KUE YCIIOBHUS Cpelpl (IKOTOI) U TMPEBPAIIAlOT UX B OHOTOIL

Abuomuueckyro cpedy (PKOTOI) HSKOCHUCTEMBI 00pa3yeT HEXUBOU (KOC-
HBI) KOMIIOHEHT — KJIMMATOIN (CBET, TEMIIepaTypa, Biara, BO3AyX H T. I.) U
KOMITOHEHT OMOKOCHOTO TPOHMCXOXKACHUS — dmadoron (IMoyBa, TPYHT). KO-
TOIl TMPEJCTABIISAET OMNPENEICHHYI0 TEPPUTOPUI0 CO BCEMU OCOOEHHOCTSIMU
MOYBBI, KJIMMara W JPyrux (akTopoB B HEU3MCHEHHOM OpPraHWU3MaMHU BHJIE.
[Ipumepamu dKOTOMa MOTYT CIY>KUTh 3aHOBO OOpa30BaBIIMECS TEPPUTOPHH,
HampuMep, HOBOOOPA30BABIIMECS BYIKAHWYECKHE WM KOPAJUIOBBIE OCTpPOBA.
«buorom» — mpeoOpa3oBaHHBIN KUBBIMUA OPraHU3MaMU SKOTON WA YYacTOK
TEPPUTOPUH, C OINPEACICHHBIMU BHIAMH PACTCHUH WM YKHBOTHBIX.

buoyeno3 — 310 COBOKYMHOCTh >KUBBIX OPraHU3MOB, HACEJSAIONIME OMOTOII.
buorieno3 xapakrepu3yeTcsi OnpeAeICHHBIM COCTAaBOM M KOJMYECTBOM BHIIOB,
B3aMMOOTHOIICHUSIMA BHYTPHU BUJIOB, MEXIY BUJAMH U C BHEIIHEH cpemou.

3eneHple pacTeHHs OworeorieHo3a ((UTOIEHO3), HCIONB3yS B TIpoIecce
(oTOoCHHTE3a CONHEYHYI0 HHEpPruio, 00pa3yloT OpraHUuYecKHe BEILIECTBa,
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KOTOpBIE CIY)KaT THUIIEH JUIS Pa3IUYHBIX JKUBOTHBIX (3001€HO3). [pHOBI
(MHUKOIIEHO3) U MUKPOOPTraHU3Mbl (MUKPOOHOIIEHO3) pa3pyIlaloT OpraHuYeCKHe
BEILIECTBA, ¥ BO3BPAIAIOT HEOPraHWYECKUE COEANHEHUS B OKPYIKAIOLIYIO CPEy.
OcHOBBIBasiCb Ha THIIEBBIX B3aMMOOTHOIICHUSAX BHUJIOB, B OHOTEOLIEHO3E
UAET TIOCTOSHHOE JIBMKEHHE BEIIECTB M JHEPIMU OT OKPYXKAIOMIeW Cpenbl K
KMBBIM OpTraHM3MaM M OT HUX B aOHMOTHYECKYyI0 cpeay. BosHukaromue mpu
3TOM KPYTOBOPOT BEIIECTB M TIOTOK HHEPIUH, CHEHU(PHUUHBIC IS KaXI0TO
OuoreorieHo3a, BIUBAIOTCS B OOMIMK TIIOOAIbHBIA KPyroBOpOT BEIIECTB U
MOTOK dHEPruu Omocdepsl.

Bce >xuBble oOpraHm3Mbl OHOIIEHO3a NENUTCS HAa TPU (PYHKIMOHAIBHBIC
TPYIIIBL: POAYIEHTHI, KOHCYMEHTBI U PEAyLECHTHI.

OTU TpU TPYNIbl OTAUYAIOTCS MO HKOJOTHYECKUM CBOMCTBaM, B HX
COCTaB BXOJAT MOMYJSIIMM MHOTHX BHJIOB, CHELM(PUUHBIX ISl KOHKPETHOTO
ouoreoneHo3a. Mx B3anmopencTBue MexIy cOOOM M C OKpy»Karomie cperon
obecrieunBaeT OMOTrE€OLIEHO3Y €ro LEIOCTHOCTb.

Ilpooyyenmur (ot nar. producens — co3faroIMii) — MPOU3BOJUTENN Opra-
HUYECKHX BEIIECTB — aBTOTPO(HBIE OPTaHU3MBI, CIIOCOOHBIE CHHTE3UPOBAThH
OpraHMYecKHhe BEIIeCTBa U3 HeOpraHMueckux coenuHeHuil. K manHoil rpym-
M€ OTHOCAT 3eJIeHble PACTeHUs, (OTOCHHTE3UPYIOIIME M XEMOCHHTE3HPYIO-
e OakTepuu.

Koncymenmur (oT nar. consume — MOTPEONsA0), WIM TMOTPEOUTEINH,
reTepoTpodHbIe OPraHW3MbI, OHH TOTPEOJSIOT OPraHMYECKOE BEIIECTBO H

ABTOTPOdBI I'ereporpognl

IIponytieHTsI KoncymeHTbI Penyuentsi

Puc.3. yaknroHanbHBIC TPYIIBI OHOIICHO3A.
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MEepeslaloT COACPIKAIIYIOCS B HEM JHEPIHI0 IO MUIIEBBIM mernsM. [lumeBas
(Tpodpuueckas) Lenb — MOCIEI0BATEIbHOCTh OPraHU3MOB, B KOTOPOIl MPOUCXO-
JUT TIOSTAHbBIN TMEPEHOC BELIECTBA W SHEPrUM OT MCTOYHHMKA K MOTpeOu-
temo. K KoHCyMeHTaM OTHOCATCS BCE KMBOTHBIE M PACTEHUS-TIAPA3UTHI.

Pedyuenmot (or nar. reduco — BO3Bpalllald, BOCCTAaHABIMBAIO), WIH
nectpykropbl (yar. destruo — pazpymiaro) — reTepoTpodHbIE OpraHU3MBI,
paspymaroniue OTMEpIIee OPraHMYECKOEe BEIISCTBO JIFOOOTO IMPOHMCXOXKIIE-
HUS 0 MUHepainbHOro. K HuUM oOTHOcATcS camporpodHbie (canmpoduTHEIE)
Oaktepun u rpuObl. OHM TOTPEOISIOT MEPTBBICE OPraHUYECKHUE OCTaTKU U
MOJIBEPTAIOT WX MUHEPATU3ANNUU (IECTPYKIIUH) IO HEOPTAaHMYECKHX COCIH-
HeHui. OOpasyromeecs MUHEPATbHOE BEIIECTBO HAKAIJIMBACTCS B IOYBE H
B JIaJbHEHIIIEM IOTIIOMIAETCS MPOTYIICHTAMH.

Takum oOpa3zom, OHOIIEHO3 COCTOMT U3 MPOAYIEHTOB, KOHCYMEHTOB
u penyueHtoB. OTaenbHOE CYIIECTBOBAaHUE OPraHM3MOB KaXKIOW U3 ITHUX
(YHKIIMOHATBHBIX TPy HEBO3MOXKHO.

CpoiicTBa OmMoreouneHo3oB. buoreorneHo3sl 00adal0T PAIOM CBOWCTB,
KOTOpbIE TO3BOJISIIOT MM CYLIECTBOBaTb B TEUEHUHU [UIMTEIBHBIX IEPUOIOB
BPEMEHU B OTHOCHUTEIBHO HEU3MeHHOM Buje. K Takum cBOHCTBaM OTHOCST-
Csl  CaMOBOCITPOM3BOJICTBO, YCTOHYMBOCTh, CaMOPETYISALHUS, CaMOpPa3BHTHE,
cykueccusi (CMeHa SKOCHUCTEMBI).

Camosocnpouszeo0cmeo — CIIOCOOHOCTh OHMOTEOIEHO3a BOCCO3/1aBaTh
MOTOK HHEPTUU W OCYHIECTBISITH OWOJIOTMYECKHI KPYroBOPOT BEIIECTB
MEXIy OpraHu3MaMH W HeopraHudeckond mnpupomoir. ConHedHas >HEprus,
BO/Ia U MUHEPAJBHBIC BEIIECTBA, aKKyMYyJIUPyeMbIe MPOAYLEHTAMH, HCTIOIb-
3YIOTCS JUISl SKU3HEAEATEIFHOCTA KMBOTO KOMIIOHEHTa OuoreorieHo3a. OcTtarku
KUBOTHOTO W PACTUTEIILHOTO MPOUCXOXKICHUS, yHAJICHHbIE BO BHEIIHIOKO
Cpexy, MUHEPAU3YIOTCS PEAYyIeHTaMH W CHOBAa BOBJICKAIOTCS B KPYTOBO-
potr BemiecTB. [Ipu IbIXaHUM OPraHU3MOB BBIACISETCS BO BHEILIHIOI Cpery
YIJIEKUCIIBIN Ta3, KOTOPBINA, MCIOJIB3YyEeTCs MPOAYLEHTaMU i (POTOCHHTE3A.
bnaromaps mpomeccy ¢orocuHTe3a BOCHOMHIETCS aTMOCGHEpHBIA KHUCIOPO,
noTpebiasieMblit a3po0aMu MPU JIBIXaHUH.

Yemoituueocmo ouozeouenoza unu Ixkocucmemwvt — 3TO CIIOCOOHOCTH
HEMPEPHIBHO MOJJEPKUBATH CBOIO CTPYKTYPY, XapaKTep CBS3ed MEXIy KOM-
MOHEHTAMH M MX (PYHKIHOHUPOBAHUE B IpEAeNiaX €CTeCTBEHHOro Koiseba-
HUS CBOMX ITOKazareliei. YCTOMYMBOCTE O0ECIeunBaeTCs] BHICOKMM BHUIOBBIM
pasHOOOpa3ueM.

Camopezynayua — CHOCOOHOCTh OMOTEOIeHO3a K BOCCTAHOBJICHHIO
JTMHAMAYECKOTO PAaBHOBECHS M CBS3€H MEXIy OCHOBHBIMHU €r0 KOMIOHEHTAMH
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HocJie MPUPOHOTO WIIM aHTPOIIOT€HHOTO BO3JeCTBUA. 3a cueT OMOTHYECKHX
CBSI36M KOJIMYECTBO BCEX BHJIOB IMOIJEP/KUBACTCS HA ITOCTOSHHOM YPOBHE.
Hampumep, BBICOKHI ypoOXKall CEMEHHBIX PACTEHUN BBI3BIBACT POCT YUCIICH-
HOCTH TPBI3yHOB, KOTOpBIE IMHTAIOTCSI CEMEHAMM PACTEHHMH, 4YTO SIBIISETCS
IIPUYMHON YBEJIUYEHHsI YUCICHHOCTH XMIIHUKOB. Bo3pacraHue koiaumuecTBa
XMUIIHUKOB MPUBOJUT K CHIKEHUIO YHUCIEHHOCTH >XepTB. Takum oOpazom,
XUIIHUKY PErYIUPYIOT YHCIEHHOCTb TPABOSIAHBIX JKUBOTHBIX, J1E€ATEIbHOCTD
TPaBOSAIHBIX >KUBOTHBIX BJIMSET HAa YUCIEHHOCTh pacTeHuil. Ta ke 3aBucu-
MOCTb IPOSIBISIETCA MPHU B3aUMOJAEHCTBUM B 3BEHE Mapa3UT-XO3sUH.

Camopazeumue — CBOUCTBO OHMOr€OLIEHO30B OCYILECTBISATH H3MEHEHUS
CBOEH CTPYKTYphl M (YHKUHOHMpOBaHUA. V3MeHeHusI B cooOlliecTBax MOTYT
OBbITh IMKJINYECKUMHU U TIOCTYyNaTeNbHbIMU. [{UKIInYecKue U3MEHEHUs CBsI3aHbl
C CYTOYHBIMH U CE30HHBIMU KOJICOAHMSMHU YCJIOBUI BHEILIHEW cpenbl U Ouo-
PUTMaMU OPraHU3MOB, MPU KOTOPHIX OMOIIEHO3 BO3BPAIIAETCS K MCXOTHOMY
cocrosiaAto. [locTymarensHple (MOCIENOBATENEHOE) W3MEHEHHS — W3MECHEHHS
B OMOIIEHO3€, KOTOpbIe, B KOHEYHOM CUYETe, MPHUBOJAAT K CMEHE 3TOro
coobmiectBa apyrum. IlocnmenoBarenbHOe 3aMelIeHHE ONHOTO  OHOLIEHO-
3a JpyrdM Ha3bIBaeTCs SKOJOTHMYECKOW Cykueccueil (oT jar. successio —
IIPEEMCTBEHHOCTB ).

CyKueccua — mocienoBaresibHas CMEHa OMOLEHO30B (3KOCHCTEM), BbIpa-
’KEHHasl B W3MEHEHMM BHUJOBOIO COCTaBa M CTPYKTYpBI COOOLIECTBA.

Takum oOpa3om, OMOreoIeHO3 COBOKYNHOCTb OMOLIEHO3a M Ouoromna, riue
OCYLIECTBIISIETCSI KPYTOBOPOT BEIIECTB U IpeBpauicHue >Heprud. OyHKIuo-
HaJbHBIMH KOMIIOHEHTAMU JKOCHCTEMBI SIBISIOTCS NMPOLYLIEHTHI, KOHCYMEHTBI
U PEIyLICHTBHI.

KaroueBble cjioBa: SKOTON, KJIMMATOI, 31adoToll, (UTOIEHO03, 300IIEH03, MHUKPO-
OWOIICHO3, TIPOTYIIEHThI, KOHCYMEHTHI U PEIyICHTHI.

Bonpocsl u 3aganus.

1. CpaBHuTEe OTpENCIICHUS] TOHATHA «OHMOTEOIEHO3» W «IKOCHCTeMa». YTo
MeXIy HuMH o0mmero? B dem ommmune?

2. B 4eM coCTOUT posb MNPOAYLEHTOB B 3KocucteMe? llpuBenure mnpumepsl
¢dororpodoB 1 xeM0aBTOTPO(DOB.

3. Kakyo (yHKIHIO B DKOCHCTEME BBIMIONHSIOT peayleHTs? HazoBure nx
MpeCTaBUTEICH.

4. Yto 03Ha4YaeT caMOBOCIPOU3BOJCTBO M YCTOWYMBOCTH OHOreoueHo3a?

. B 4em mposBisiercs camoperyssinus OuoreoneHosa?

W
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Buvickasicume ceoe mmuenue.

1. JdaiiTe 3KOMOTMYECKUM MPOrHO3 BO3MOXKHBIX MOCIEICTBUH B AKOCUCTEME, €CIIU
B HEHl MpoM30MIET pe3Kkoe COKpalleHHE YUCICHHOCTH peayueHToB. Kaxue
MOCIIS/ICTBUS MOIJIM Obl OXKMJATh 3EMIII0, €CIM Obl UCYE3NIM BCE PEIYLICHTHI?

2. YCTaHOBHUTE COOTBETCTBUE MEXKIY (DYHKIMOHAIBHBIMU TPYNIAMH U HX TMPEJ-
craBuTelisiMA. DyHKIIMOHAIBHBIC TPyHNbl. 1) MPOMYIEHTHI. 2) KOHCYMEHTHI.
3) penyuentsl. [lpeacraBurenu: a) Oepes3a; 0) JIOCh; B) JIOXKICBOH YepBb;
I) IIyKa; J) TOAOCHHOBHK; €) JIMIIAMHUK, K) JaMUHApHs;, 3) MHOTOHOXKA;
n) nadHUs; K) KeIe300aKTepuu; J1) aMMOHU(UIIMPYIOUUE OaKTECPUU.

3. 3amomHuTe TAOMUIly. YCTAaHOBHUTE COOTBETCTBHEC MEXKIY MOHATHSIMH W WX

OTIPEICIICHUSIMH.
IKoJIOTHYECKHE
Ne Ne Onpenenenns
TePMHUHBI
1 | Buoneros A OmnpeienieHHas TEPPUTOPHUS CO BCEMHU 0COOCHHOCTSIMU (hak-
TOPOB B HCUBMCHCHHOM OpraHu3mMaMiu BUIC
[lorpebuTenn opraHMYecKoro BeIIeCTBa — TeTEPOTPOQHBIC
2 | IIponyueHTsl b p P 1 potpog
OpraHu3MbI
3 | Kinumaron B | KocHblif KOMOOHEHT YKOCHCTEMBbI
4 | dutoueHos I' | [TocnenoBarenbHOE 3aMeIlEHHE OIHOTO OHOIICHO3a JPYTUM
5 | PeayuieHTsl J1 | KoMnoHEHT 9KOCUCTEMBI OMOKOCHOTO MPOUCXOKICHIS
[IpeoOpazoBaHHBINT  KUBBIMA  OpPraHU3MaMH  y4acTOK
6 | Dxoron E | repputopun, s onpeneraeHHbIX BHUJJAOB PACTeHHM WU
JKUBOTHBIX
7 | KoHCyMeHTBI 7K | COBOKYITHOCTb JKUBBIX OPTaHU3MOB, HACEIISIFOIIAE OHOTO
T'etepoTpodubie opraHu3Mbl, pa3pylIalONIe OTMEpIIee
DKoJoruyeckas poTpod P > paspy HI P
8 3 | opraHMYecKoe BEIIECTBO JIOOOTO MPOUCXOKACHUS [0
CYKIIeCCHS
MUHEPaJTHHOTO
9 | Dmadoromn N | IlponsBoauTtenu OpraHMuECKUX BEIIECTB
10 | Buoron K | 3enmensie pacTeHuUs OMOTEOIIeH03a
4. 3aroyHATE TaOJIHITY.
CoobuiecTBa XapakTepucTHKA Hpumep
DUTOLICHO3
3o001€eH03
MukoiieHo3
MukpoOuoLeHo3
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5. Kakue u3 sKoCHCTEM MOXHO Ha3BaTh OMOTEOIICHO3AMH: JIYT, 03€pO, THHJION
MIeHb, MOPE, XBOMHBIN Jiec, peky?



§ 5. CPEJA OBUTAHUSA OPITAHU3MOB. BOJHAA CPEJA KU3HU

Kakoe 6030eticmsue okaszvléarom Ha OpeaHusMvl  YCIOBUS  CPeObl
obumanus?

Bce xuBble opraHu3Mbl CyIIECTBYIOT B ONPEIECICHHON cpene oOuTaHus
(cpene KW3HM), KOTOpasi OKa3bIBaeT Ha HUX BozzaeicTBus. Cpena oOutaHus —
3TO COBOKYIIHOCTb YCJIOBUW JKMBOM M HEXKHUBOM NPUPOAbI, B KOTOPBIX
CYLIECTBYET NaHHBIA OpraHU3M, MOMYJALMS WIM BHUJ, U C KOTOPHIMH OHHU
HAXOIATCA B TPSIMBIX WJIM KOCBEHHBIX B3auMOOTHoIIeHusx. Cpema oOuTa-
HUS 3TO YacTh MPHUPOIBI, KOTOpas OKPYX,aeT OpPraHu3M W C KOTOpPOW OH
HEIMOCPEICTBEHHO B3aUMOJICHCTBYET B TEUEHHME CBOETO KU3HEHHOTO IIMKIIA.

Cpena oOuTaHusl KaXJOTO OpraHM3Ma BKIIOYA€T MHOMKECTBO AJIIEMEHTOB
(KOMITOHEHTOB) JKMBOM W HEXUBOW MNPUPOIbI. B 3KOIOrMM 3TH 3IEMEHTHI
cpeabl Ha3bIBalOTCS (haKTOpaMu. ODKOJOTMYECKUMHU (aKTOpaMu Ha3bIBAIOTCS
M000M SIEMEHT WM YCJIOBHE CpEbl, Ha KOTOPBIE OPraHU3MbI PEarupyroT
MPUCTIOCOOUTENFHBIME  PEAKIIUSAMU WJIM  afanTanusiMu. Takum oOpasom,
cpeaa — 3TO COBOKYIHOCTh (DaKTOPOB, OKPYKAIOIIMX >KUBbIE OPraHU3MbI
M OKa3bIBAKOIINX HAa HUX MPAMOE WJIM KOCBEHHOE Bo3aencTBue. M3 cpensbl
OpPraHW3MbI TOITYYalOT BCE HEOOXOAMMBIE PECYPCHI /IS JKU3HH M B HEE KE
BBIICTISIIOT TPOAYKTHI CBOEr0 OOMEHA BEUIECTB. YCIIOBUS CpEIbl OKa3bIBa-
10T OIPENETICHHOE BIMSHUE W Ha reorpauueckoe pacrnpoCTpaHEHUE JKUBBIX
cymiectB. Bce dakTopsl cpeapl MO OTHOIICHHIO K OpraHU3My HEpaBHO3HAY-
Hel. [IpucyrcTBrue ogHuX (PakTOpoB 003aT€IBHO U HEOOXOAUMO ISl JKU3HH
OpraHms3Ma, a JIpyrux — He 00s3aTenbHO.

VY Bcex OpraHu3MOB B TPOIIECCE BOJIOIMU BBIPAOOTAINCH CHENU(PUUECKHUE,
Mopdonoruueckue, GU3MOIOrHYecKre, MOBEIEHUYECKUe U Jpyrue mnpucrnocooe-
HUSl — ajanTaii K OOMTaHUIO B CBOEH cpeme. Anmarrarus (ot jar. adaptatio —
MIpUIXUBaHKE, IPUCTIOCOOICHUE) — IPU3HAK WIIM KOMILUIEKC IPU3HAKOB, 00ecTIe-
YHMBAIONIMX BBDKMBAHHE U PA3MHOKEHHE OPraHM3MOB B KOHKPETHOW cpene oOu-
tanus. Hanpumep, oOTekaemasi ¢hopma Tena ppid OOJIerdaeT MX IEepEeIBIKCHHC
B IUIOTHOW BOIHOM cpene. Y HEKOTOPBIX BHJIOB PACTEHUM 3aCyLUIMBBIX MECT
BOJIa MOXKET 3aracarbCs B JIMCThSIX (aJ103) WK CTEONsIX (KakTyc).

Bce MHOroo6Gpasme 5skomoruueckux (haKTOpoB TMMOAPA3IACIAIOT Ha TpPHU
TpymIbsl — abMOTUYECKHE, OMOTHUYECKUE M aHTPOIIOTCHHEIE.

['maBHas 3aKOHOMEPHOCTh B CHUCTEME «CPEAAa-OPraHu3M» — 3TO HEpPa3phIB-
Has CBA3b M B3aMMHOE BIUSHHUE CpeAbl M opranusMa. Bce cpenmbl Ku3HH,
oOecrieurBasi HEOOXOIMMBIMU YCJIOBUSMH JKHUBYIIHE B HUX OPTraHU3MBI,
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MOCTOSTHHO TIPETEPIICBAIOT CYIIECTBEHHBIE W3MEHEHHSI OT >KU3HEICATEIILHOCTH
9TUX OpraHu3MoB. Kak opraHm3M HUCIIBITHIBAET BO3ACHCTBHE CPENbl, TaK U Cpeda
MIPETEeprieBacT W3MECHEHHS B PE3yJbTaTe BO3ICHCTBUS JKUBBIX OPTaHM3MOB.
3aKOHOMEpPHOCTh CHUCTEMBI «Cpela-opraHusm» Oblia CcpopMyIupoBaHa
B.M. BepHaackuMm u noTyuniia Ha3BaHUE 3aKOHA €IMHCTBA OPraHU3Ma U CPEbl
€ro OOWTaHUsS: KHU3Hb PA3BUBACTCS B pe3ylbTare IOCTOSHHOTO OOMEHa
BEIIeCTB M MH(popMarmii Ha 0a3e MOTOKa PHEPTHMH B COBOKYITHOM CIUHCTBE
Cpedabpl W HACENSIONMX €€ OpraHu3MoB. M3 [JaHHOTO 3akoHa CIIEAyeT
SBOJIIOLIMOHHO-IKOJIOTUYECKUI TMPUHIIMII, COIIACHO KOTOPOMY BHJ MOXKET
CYIIECTBOBaTh J0O TE€X IOp TOKAa OKpY’Kalomas €ro cpena COOTBETCTBYET
TEHETHYECKUM BO3MOKHOCTSIM TPHUCIIOCOOJIEHUS] TaHHOTO BUJA.

JKviBble OpraHu3Mbl TOXKE€ CHJIBHO BIHUSIIOT Ha Cpely OOMTaHMs YKe TeM,
9T0 KUBYT B Heil. OHM JpIIIAT, MUTAIOTCS, BBIIEISIOT TPOAYKTHI OOMEHa,
pacTyT M pa3sMHOXKAIOTCS, IMEPEMENIAOTCs B IpocTpaHcTBe. B pesynbrare
9TOTO M3MEHSIOTCSI Ta30BBI COCTaB BO3/AyXa, MOYBA, YHCTOTA BOI W APYTHE
ocobeHHOCTH MecTooOuTaHui. M XOTd BO3AEHCTBHE KaXKAOIO OTIECIBHOTO
OopraHu3Ma Ha OKpY’KaIOIIYI0 Cpelny MOXET OBbITh Majio, MacIiTadbl CyMMap-
HOW aKTMBHOCTU HBBIX CYIIECTB OTPOMHBI. BiMsHUE OpPraHu3MOB Ha CpemLy
OoOWTaHUsl HA3BIBAIOT UX CpenooOpasyrolien IesTEeIbHOCTHIO.

Ha 3emiie cymiecTByrOT 4eThIpe OCHOBHBIE Cpelbl OOMTAHUS, OCBOCHHBIC U
3aceieHHbIe OpraHu3MaMH. OTO BOJHAS Cpela, HA3eMHO-BO3AYILHAS, MOYBEH-
Has ¥ cpefia, oOpasyemMasi CaMiUMH JKUBBIMH OpraHU3MaMHU (1S TTapa3uTOB M CHM-
ouonToB). Kaxkmas U3 HUX MMeeT CBOM Crielu(pUUecKre YCIOBUs KU3HU (puc.4).

Opranu3mbl BeyT CBOE CYILIECTBOBAHME B OJHOM WJIM HECKOJIBKHX Cpe-
nax skm3HU. Cpemoil, B KOTOpOW BO3HMKIA JXKW3HB, Obuta Boma. Ilo mepe
HUCTOPUYECKOIO Pa3BUTHUsI OPraHU3Mbl HayalMd 3aceisTh HA3€MHO-BO3AYLIHYIO
cpeny. B pesynprare mosBMINCH HAa3eMHBIE PACTEHHS W KUBOTHBIE, KOTO-
pbI€ IBOJIOLMOHUPOBAIH, AJANTUPYSICh K HOBBIM YCIIOBUSM CYIIECTBOBaHUS.
B npouecce XU3HENEATENBHOCTH JKUBBIX OPraHU3MOB IOBEPXHOCTHBIM CJIOU
3eMJIM TMOCTENEHHO TMpeoOpazoBajicsi B TOYBY M HEKOTOPHIE OpPTraHU3MBI
Mepenuii K MOYBEHHOMY oOpasy XKu3HH. OpraHu3MeHHYI0 Cpelly OCBOWJIH
MapasuThl U CUMOWOHTHI.

B xaxmoil cpene pa3ninyalOT KOHKPETHbIE MECTOOOUTAHUs, WU OHo-
TOTIBI, KOTOPBIC MPEICTABISIOT COOOW KOHKPETHBIE KOMILJICKCHI YCIIOBHUH,
Ka4eCTBEHHO pa3IMyaroIrecs Mexay coOoil. Hampumep, B BomHOH cpene
pa3IUYAOTCSI MECTOOOWTAaHMsI B TOJIIEC BOABI, Ha JHE, HA IOBEPXHOCTH,
cpeard BOAOPOCIEHW M TPaB W Jp.
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Puc.4. Uetsipe cpeabl xu3Hu Ha 3emiie: 1 — BogHas; 2 — HA3€MHO-BO3TyIIIHAS;
3 — nouyBeHHas1; 4 — OpraHU3MeHHasl.

Bonnas cpena xxu3uu. Ha Hamiell mianere 310 camasi paclipoCTpaHEHHas
cpena oOuTaHMs, KOTopas oObequHseT MHpOBOH OKeaH, KOHTHHEHTaJbHbIC
BOJIOEMBI U MOA3EMHBIE BOJIbI. OpraHu3Mbl, 0OUTAOIINE B BOAHOU Cpelie, Ha3bl-
BaroTcs ruipodbuoHTamu (0T rped. hydro — Boma, bios — xu3Hb) (puc.S).

Boma nmeer psia cienuuaecKkux CBOWCTB: OONBIITYIO TUIOTHOCTD, MTPO3pPad-
HOCTb, BBICOKYIO TEIUIOEMKOCTh M TEIUIOMPOBOAHOCTh, PACHIUPEHHUE MPH
3aMep3aHiH, OTHOCUTEIIBHO Majio€ COJEp)KaHUE KHCIIOPO/Aa, OTPaHUYCHHYIO
MIPOHUIIAEMOCTH ISl cBeTa. Ellle oHON XapakTepHOUW 0COOCHHOCTHIO BOTHOM
Cpelbl SIBISETCS MOABMXKHOCTh — TEKydecTb. J[BH>keHHE BOJbI 00eCrieurBacT
CHaOXEeHHE BOAHBIX OPraHU3MOB KHUCJIOPOJOM U MUTATEJIbHBIMH BEILECTBAMU,
MPUBOJAUT K BBIPABHUBAHUIO TEMIIEpATypbl BO BceM BojoeMe. B Bone Temme-
parypa U3MEHSIETCS B MEHbIIIEH CTENEHU, YEM Ha CyIlIe, U3-3a BBICOKOH Teruio-
€MKOCTH M TEIUIONPOBOJHOCTH BOJIbl. [loBbIIIEHHE TemmepaTypsl BO31yXa Ha
10°C BbI3BIBaET MOBBILIEHNUE TeMIepaTypbl Bojbl Ha 1°C. C mryOuHoii Temmnepa-
Typa MOCTENeHHO cHmxkaercs. Ha Gonpiux mryOuHax TeMIepaTypHbIi pexuM
OTHOCHTEIIbHO TMocTosiHeH (He Bhime +4°C). B BepXHHUX CIIOSX HAOIIOTAIOTCS
CYTOUYHBIE U ce30HHbIe Kosebanus ot 0 mo +36°C.
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Puc.5. OOuraTenu BOJIHOW CPE/IbL.

Bricokass mimotHocTh BogHOW cpenbl (B 700 pa3 Oomnble, 4eM y BO3-
Jyxa) CO3MaeT Ui OOWTAIOUIMX B HEH OPraHU3MOB BO3MOXKHOCTH OIOPBI.
OnHOKJIETOYHbIE BOAOPOCIH, MPOCTEHIINE, METY3bl, MEJIKUE PaKoOOpa3Hble Ha
TeJe UMEIOT Pa3sHOOOpa3HbIE BBHIPOCTHI, YBEIMUUBAIOIINE TUIOMIAAb COMPHKOC-
HOBEHHUSI C BOJOW, YTO OOECNEUMBAeT WX IUIaBYy4YeCTb. PBIOBI, yIEpKUBAIOT
CBOE TeJIO B TOJIIIE BOABI Onaromaps IjiaBaTeIbHOMY IY3bIpIO. AKTHUBHO ILIa-
BAIOIIME BOJIHBIE OPIaHU3MBI MPEOIOJIEBAIOT COMPOTUBIICHUE BOABI Onaronaps
oOTekaemMoil opMme Tena M CHENUATbHBIM OpraHaM MepeIBUKEHHS.

Cgera B BOAE MEHbIIE, 4eM B BO3ayXe. YacTh COJHEYHBIX JIy4yeill OTpa-
KaeTcsl OT €€ MOBEPXHOCTH, a YacThb MOIIOLIACTCS TOJIIEH BOJbl. YObIBaHHE
CBETa MO Mepe MOTPYKECHUs Ha TIyOMHY OrpaHWYMBACT PACIpPOCTPAHEHUE B
BOJIHOM Cpelie pacTeHUi, KOTOPBIM CBET HEOOXOAuM sl mporecca (HOTOCHH-
Te3a. Ha *KMBOTHBIX HEOCTaTOK CBETa CKa3bIBAECTCS MEHBLIE.
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CymiecTBeHHYI0 pPOJb B JKHU3HW BOJHBIX OPraHU3MOB HWIPacT CoJIe-
HOCTb BOJIbl. Pa3zHble BOJOEMBI MMEIOT OMPEEICHHBI XMMHUYECKUM COCTaB.
OmHrM W3 BaXHEWIUX Ta30B, COACPIKAIIMXCS B BOJE, SBISETCS KUCIOPO.
OCHOBHOW HCTOYHHUK KHCJIOpoJa — (OTOCHHTETHYECKAs NESATEIIbHOCTh 3elie-
HBIX PACTeHH, OH TaKXKe TOCTyHaeT M3 aTMOCQEpHI.

AjnanTauuyd pacTeHHil K KU3HM B BoJe. B coleHbIX Bojgax OOWUTAIOT
TOJIKO BOJOPOCIW. DTH PACTCHUs BbIPAOATHIBAIOT JOTIOTHHUTEILHBIC ITHT-
MEHTBI, YTOOBI MPUCIOCAOIUBATHCS K HENOCTATKy cBeTa. Bomopocmu, oOu-
TalONIME HA Pa3HBIX MIyOMHAX, UMEIOT PA3JIMUYHYIO OKPACKy: B MEIKOBOIHBIX
30HaX MpeoOIanalT 3eJeHbIe BOAOPOCTH, B Oosiee TIIyOOKMX BCTPEYAIOTCS
Oypele, a emie DIyOke OOWTAIOT camble ITTyOOKOBOJHBIE BOJOPOCIH —
KpacHbIC BOJOPOCIIH.

Briciie pacteHuss BOOHOW cpeipl Ha3bIBAOTCS THiapoduramu (OT Tped.
hydro — Bona, phyton — pacrenue). Boga ommuaercs oT Bo3ayxa Oosblieit
TUIOTHOCTBIO, YTO OTpPaKaeTCs Ha CTpOCHMH Tena ruapodutoB. B crebmsax
BOJIHBIX BBICIIUX PACTEHUH C1a00 pa3BUTHI MEXaHUYECKas TKaHb, MPOBOJIS-
masi TKaHb M KOpHEBas cucteMa. MHorja KOpHU OTCYTCTBYIOT (RIIOfEsl), WJIH
CIy’)KaT I 3aKperuieHus B cyOctpare (poros, crpenonuct). Ha KopHsx oT-
CYTCTBYIOT KOpPHEBBIE BOJIOCKH. IIpHcriocoOneHreM K HEIOCTaTKy KHCIIOpO-
Ja B BOJE SIBIIICTCS HAJIMYUE B OpraHaX PACTCHUH BO3IYXOHOCHOW TKaHH —
a’peHXUMBbI. JIUCTOBbIC MIACTUHKU TOHKHE, Y HEKOTOPBIX PACTEHUM (KyBIIMHKA
U cTpenonucT) (opma JIMCTHEB B BOAE M Ha BO3Ayxe pasHas. [Ibuiblia, miiomsl
U CEMEHA BOJHBIX PACTECHHM WMEIOT IMPOYHBbIC OOOJIOYKH, IMPEIOTBPAIAIOIINE
TMIOTIaJJaHUE BOMBI BHYTPh M MPHCIIOCOOTICHBI K PAcIpOCTPAHEHHUIO BOJIOM.

Ajantanvu KMBOTHBIX K KM3HU B Boje. JKUBOTHBI MHUpP BOIHOUM cpebl
Oorar, 4eM pacTHTENbHBIA. VX pa3fessifoT Ha 3KOJOTMYECKHE TPYIIIBI: TUIAHK-
TOH, HEKTOH, OCHTOC. DTH TPYIIBI OTIUYAIOTCS MOP(HOIOTHIECKUMH, (PU3HOITO-
TMYECKHMHU ¥ TTOBEJICHYCCKUMH aaNTalluSIMH.

IInankmon (ot tped. planktos — mapsmmid, OMy>KTArOLIMiA) — COBOKYII-
HOCTh OPTaHW3MOB, HACEIIIONIMX TOJIIY BOJBI, HE CIIOCOOHBIX K CaMOCTOS-
TETBHOMY JIBMKCHHUIO M TIACCHBHO TepeHocsmuxcsi TeueHueM. OH TpecTaBicH
MIPOCTEHIIIMMH, KHIICYHOIIOJIOCTHBIMH, MEIKUMH PAaKOOOPa3HBIMH, WKPHHKAMH
1 JTMYUHKaMHA pbI0. JIJiss OONBIIMHCTBA TUIAHKTOHHBIX OPraHW3MOB XapaKTEPHBI
MIPUCTIOCOONICHNST Il TIApEHUS B TOJIIE BOABI: JIMHHBIC BBIPOCTHI, TA30BHIC
WA KUPOBBIC BKITFOUCHHSI.

Hexmon (ot tped. nektos — miaBaromuii) — aKTHBHO TJIABAIONIUE BOJIHBIC
YKUBOTHBIE, KOTOPBIE CITIOCOOHBI MPOTUBOCTOSTH TEUCHHUIO U MIEpEMENIaThCs Ha
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3HAYUTENbHBIE paccTOsiHUSA. K 9T0i rpyrimne OTHOCATCS: TOJIOBOHOTHE MOJUTIOC-
KU PBIOBI, KNTOOOpa3HbIe, JIACTOHOTHE. AJTaNTallUsIMU K aKTUBHOMY IUIaBaHUIO
U YMEHBILECHUIO TPEHUS Tella SBIISIOTCS XOPOILIO pa3BUTasi MycKyJaTypa, o0Te-
Kaemast (popma Tena, HaJM4Ke Ha KOKe YEIIyH U CIIU3H, INTABHUKH, JaCThI U JIp.

benmoc (ot rpeu. benthos — riryOuna) — opraHu3Mbl, OOUTAIOIIME HA THE BO-
JI0€Ma WM B TOJIIIE IOHHOTO I'pyHTa. beHTOCHBIE OpraHu3Mbl UMEIOT aJanTaluy,
HaNpaBJCHHbIE HA YMEHBIICHUE TJIABYYECTU: PAKOBUHY (MOJLTFOCKHM), XUTHHO-
BBIi TOKPOB (paku, KpaObl, OMaphbl, JIAHTYCTHI), OpraHbl (PUKCALIUH IS 3aKperLie-
HUsS Ha JHE (MpUCOCKH y MUABOK). Ckarbl, pbida kambana UMEIOT YIUIOIIEHHOE
TEJO, JAHIIETHUKU U HEKOTOPbIE MHOTOIIETUHKOBBIE YEPBH 3apbIBAIOTCS B TPYHT.

KiroueBble ciioBa: cpeaa, cpefa o0uTaHusl, aanTarys, KOJIOrn4ecKue (PakTopsl,
TUAPOOMOHTEI, TUAPODUTHI, INIAHKTOH, HEKTOH, OEHTOC.

BO]'[pOCl)I H 3aJaHUsA.

1

bk wn

@

. I[aﬁTe OMPEACJICHUC MOHATUA «CpEAa KU3HWN. Kakue Cpe€abl KU3HU MOXKXHO

BBIJICJIUTH HAa MJIaHeTe 3eMst?

KakoBbI 0COOCHHOCTH BOJTHOM Cpe/ibl OOUTaHMSI?

VYKakuTe NCTOYHUKH KHACIOPOJa U YIJIEKUCIIOTO Tasa B BOJIE.

ConeprkaHue Kakoro rasa B BOJC SIBJISIETCS] TUMHTHPYIOINM (paKkTopom?

B yem nmposBIIsitOTCS IPUCIIOCOOICHUS pacTeHu K >ku3Hu B Boze? [IpuBeante
MPUMEPBI.

VYcTaHOBUTE COOTBETCTBHE MEKAY SKOJIOTUYECKHMH TPYNIaMH BOTHBIX OOH-
Tarenedl M MX MPEACTaBUTEIAMHU. OKOJIOTMYECKHEe TPYMIbl: 1) TMJIAHKTOH;
2) HektoH; 3) Oentoc. IlpeacraBurenu: a) myka, 0) Meay3a; B) kambOana;
') OCBMHUHOT; 1) Kpao; €) nadHus; %K) pak-OTIICIbHUK.

Boickasicume ceoe mnenue.

HazoBuTte npuunHE MaCCOBOM THOEIH PHIO B 3UMHHE U JICTHHE TIeproabl. COCTaBb-
Te IJIaH MEPOIIPHUATHH, TIO3BOJISIONINX UX TIPEJTOTBPATHUTb.

3apanus IS CAaMOCTOSITEIbHOM padoThI.
1. 3anonauTe TaONMMITy. Hanwmuyre agantamnun )KUBOTHBIX K BOJHOM cpejie.

KusBortHoe Ajpanranuu

Kacarka

benyra

MamnTta

Mopcxaﬂ Jgcpceiaxa

Meny3bl

AKTHHUN

Komromxka

28



2. buonornueckuit AUKTaHT. Hanmuimre cOOTBETCTBYIOIMI TEPMUH U3 CITUCKA, COOT-
BETCTBYIOIIUI CIEIYIOIIUM OIpeAeacHus M. TepMUHBI: cpenia, IIAaHKTOH, aJIanTa-
W51, DKOJIOTHYECKHe (DaKTOpBbI, Cpefia OOUTaHMS, HEKTOH, THIPOOUOHTHI, OEHTOC.

Ne CyumHocTh TepMHHA Tepmun

1 AXTHBHO IJ1aBarOIIe BOAHBIC JKUBOTHBIC, KOTOPBIC CITOCOOHBI
MIPOTUBOCTOATH TCUCHUIO

COBOKyHHOCTI) (baKTOpOB, OKa3bIBAIOIINX Ha HUX NPSAMOC UJIN
KOCBCHHOC BOBHCﬁCTBHC

2
3 | OpraHu3Mebl, OOUTAIONINE B BOTHOW Cpere
4

JIr000¥ 3MEeMEHT U yCIIOBHE CPEbl, Ha KOTOPbIE OPraHu3Mbl Pearupyor
alanTaysIMH

5 | COBOKYNHOCTB YCJIOBUH KNBOM U HEXKUBOH MPUPOJIBI

[Ipu3Hak, obecreuynBaOMii BEBKUBAHUE U pPAa3MHOKEHHE OPTaHU3MOB B
KOHKPETHOM cperie

COBOKyHHOCTI) OpraHu3MoOB, HACCJISIFOMIUX TOJIILY BOJbI, HE CIIOCOOHBIX
K CaMOCTOATCIIbHOMY ABUKECHUIO

8 | OpranusMebl, oOMTAIONIKME HA JTHE BOAOEMA FITH B TOIIIIE JOHHOTO TPYHTa

§ 6. HASBEMHO-BO3JAYIIHAS, IIOYBEHHASA CPE/JbI OBUTAHUA.
ZKUBBIE OPTAHU3MbI KAK CPEJA KU3HU

Bcnomnume u3 Kypca 300102uu, Kakue HCUBOMHblE 3AHUMAION HA3EMHO-
6030YUIHYIO U NOYBEHHYIO CPedbl 0OUMAHUS.

Ha3emno-Bo3nymHasi cpega. OcoOEHHOCTBIO HAa3eMHO-BO3AYIIHOU Cpe-
IbI SIBISIETCS. TO, YTO OPTaHWU3MBI, OOWTAIONIME B JTOH CpEle, OKPYKEHBI
BOo3ayxoM. Bo3ayx mpencraBisier coboil cMmech rasoB. Bo3myx kak 3koio-
THYECKU (PaKTop XapaKTepu3yeTcsl MOCTOSHCTBOM COCTaBa — a30Ta B HEM
conepxurcst 78,08%, kucnopona — okono 20,9%, aprona — okoino 1%, yrie-
kucioro raza — 0,03%. Kucnopon nosiBuscs B arMmocdepe 3eMin MpUMEpHO
2,5 MIpa. JeT Ha3zal U IIaBHYIO pOJIb B 3TOM HUIPAJIO PA3BUTHE PACTUTEIb-
HOTO MHpa CyIIM M OKeaHa. 3a CYEeT AMOKCHAA YIIIepoJa U BOJbI PACTCHUS
CHUHTE3UPYIOT OpPraHUYECKOE BEIIECTBO W BBIICISAIOT KHUCIOPOA. bombiimh-
CTBO JKMBOTHBIX B ATOW Cpele MEepelBUraloTCs IO TBEPAOMY cCyOcTpary —
MOYBE, a PACTCHUS YKOPEHSIOTCS B HEM.

Bo3nyx o6namaer HU3KOM TUIOTHOCTBIO, YTO OMPENENseT €ro He3Hauu-
TEIbHOE COMPOTHUBJICHUE TPU TEPEABUKCHUU OPraHU3MOB IO IOBEPXHOCTH
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MOYBBI M TOATOMY HE MOXET BBITIONHATH (DYHKIIMIO OMOPHI JJIsi OPTaHU3MOB
(32 MCKJIFOUEHUEM JIeTaronmx). Hu3kas TUIOTHOCTh BO3AyXa OOYCIIOBIHMBACT
TaKke HU3Kkoe AamieHue Ha cymie (760 mm pr. cT.). Bo3gyx umeer Ooree
BBICOKYIO TPO3pavyHOCTh, YeM Boma (puc.6).

Okonoruyeckre (hakTophl, JEUCTBYIOIIME B HA3eMHO-BO3AYLIHOW cpene,
OTIIMYAIOTCA CHEIU(PUISCKUMU OCOOCHHOCTSIMU: CBET 3/1€Ch IO CPaBHEHUIO
C JIPYTUMHU CpellaMU MHTCHCHUBHEE, TEMIIEpaTypa TIpeTeprieBacT 0ojiee CHIIb-
Hble KoJIeOaHMsI, BIAQXHOCTb 3HAYUTEIHLHO H3MEHSETCS B 3aBUCHUMOCTH OT
reorpamuecKoro TMOJIOKEHHUS, CE30Ha M BPEMEHW CyTOK. BozmymrHeie mac-
Chl NIEPEMELIAIOTCS B TOPU30HTAIBHOM M BEPTHKAIBHOM HANpaBICHUSIX. DTO
MPUBOJAUT K TOSIBIICHHUIO TAKOTO IKOJIOTHYECKOTO (haKkTopa, Kak BETep.

Boznyx, kak u apyrue (akTopbl Cpenbl, OKa3blBaeT Ha OPTraHU3MBI TIps-
MoO€ U KOoCBeHHoe jeiictBue. [Ipu mpsiMmoM BO31EHWCTBUM OH HMMEET HEOOJb-
I0€ HKOJIOTHYECKoe 3HaueHHe. KOoCBEHHOE BIIMAHHME BO3yXa OCYIIECTBIIS-
€TCSl 4epe3 BETPhI, KOTOPHIE MEHSIOT XapaKTep TaKWX BaXHBIX (DaKTOPOB,
KaK TeMIepaTrypa W BIAXHOCTb, OKa3bIBAIOT MEXaHUYECKOE JIEHCTBUE Ha

Puc.6. Oburarenn Ha3eMHO-BO3TYIITHON CPEIBI.
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opranu3Mbl. Berep BBI3BIBAET W3MEHEHHWE WHTECHCHUBHOCTH TPAHCIUPALNUU
y pacTteHuil. Betep urpaer omnpenereHHyr poJib B ONBUIEHUH PACTEHUM-
aHemouiioB (OT rpedeckoro anemos — Betep, filia — m000BB, apyxOa) —
BETPOOMBUIIEMBIX PACTEHUH, KOTOpPHIE BHIPA0OTANIN IS 3TOTO Psii MPHUCIIO-
cobnenuii. Bo3mymiHple MOTOKM BBIMOIHSIOT ONPEACTICHHYIO pOJib B pacce-
JICHUW pacTEeHUN M KUBOTHBIX. [1707Bl pacTeHHid MMEIOT MHOXECTBO IpH-
CcriocoOJIeHN, M Ppa3HOCATCS BETPOM Ha Oousbimme paccrosHus. M3 Kypca
O00TaHMKH BaM HW3BECTHO, YTO AHEMOXOpPHbIE pacTeHHs (OT rped. anemos —
Berep U choreo — mpoaBuraroce) — pacTeHusl, IJIOJbl KOTOPHIX pacmpocTpa-
HSIOTCS BETPOM, MMEIOT PsJ MPHUCIIOCOOICHHIA.

JUid Ha3eMHO-BO3AYLIHOW Cpelabl XapaKTepHa 30HAJBHOCTh M Kaxjas
KJIMMaTH4YecKasi 30Ha XapaKTepHU3yeTCs CBOEOOPAa3HOW pPACTUTEIBHOCTHIO H
KUBOTHBIMU. HazemHO-BO3dylIHAas cpefa JKU3HU OTIMYAETCS OTPOMHBIM
pazHooOpa3ueM MeCTOOOMTaHHWI: TMYCTHIHHM, CTEIH, Jieca, Memepbl, 00I0Ta,
PaBHUHBI U TOPBI.

Anantanuu pacTeHMid W KUBOTHBIX K KU3HU B HA3€MHO-BO31YLIHOM
cpene. [Ipucnocobnenusi kK Ha3eMHO-BO3AYITHOW Cpelie CBA3aHBI C BBIXOJOM
pacTeHHi Ha cymry. Tak Kak BO3AYyX HE MOXET CIYKUTh HaJEKXHOM OIIOPOH,
Y pacTeHH BO3HUKINA MEXaHMYECKUE TKaHW. [IIMpOKuN auama3oH U3MeEHe-
HUS KJIMMaTHYeCKUX (AKTOPOB CTajl MNPUYUHON (POPMUPOBAHUS TUIOTHBIX
MOKPOBHBIX TKaHEH — MepuaepMbl, KOpKH. brarogaps NmoABMKHOCTH BO31Y-
xa (BeTpy) y pacTeHuil cQOopMHUpPOBAIUCH MPUCHOCOOIEHUSI K OIBUICHHUIO,
pacpoCTpaHEHHUIO CHOp, TUIONOB M CEMSH.

MHorue >XKuBOTHBIC (HACEKOMBIC, MTHIIBI) MPHUCIIOCOOMINCh K AKTHBHOMY
nosnery. IlepemenieHre BO3IYIIHBIX MacCc HMCIOJIB3YyEeTCS HEKOTOPBIMU MEJIKH-
MU OpraHu3MaMu (IlayKd, HAaCEKOMbIE) JJIsi MAacCUBHOro pacceneHus. Huskas
IUIOTHOCTh BO3/yXa CTajla MPUYMHOM COBEPIICHCTBOBAHUS Yy >KUBOTHBIX B
MIPOIIECCE IBOMIOIMU HAPYKHOTO (YIEHUCTOHOTHE) U BHYTPEHHEro (I103BOHOY-
HBIE) CKEJIETOB. Y HA3eMHBIX >KMBOTHBIX MMEET MECTO OrpaHMYEHHUE MpPEIeib-
HOI Macchl U pa3mepoB Tena. Camoe KpynmHOe KUBOTHOE CyIIM — CJIOH (Macca
70 5 T) ropa3go MEHbLIE MOPCKOrO TMraHta — cuHero kura (mo 150 T).

IMouBennas cpeaa oduranus. [lousa, oOnagaromuii MIOJOPOANEM, BEpX-
HUM cioi 3eMHOM Kopbl. OHa 0Opa3oBajiachk B PE3yNbTaTe B3aUMOACUCTBUS
KJIIMMaTHYECKUX W Ouonoruueckux (axkropos. TBepiable 4acTUIbl, U3 KOTO-
PBIX COCTOUT TOYBA, OKPY>KEHBI BO3YXOM M BOIOW.

[TouBa, kKak cpema OOWTaHUS, XapaKTEPHU3YETCs: OONBIIONW IIOTHOCTHIO,
OTCYTCTBUEM CBETa, HE3HAYUTENbHBIMU TEMIEPATYPHBIMH KOJIEOAHHUSIMH,
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HU3KUM COJEP’)KaHWEM KHUCIIOPOAa M JIOCTAaTOYHO BBICOKUM — YTIIEKHCIIOTO
raza. [louBBl pasHBIX KIMMATHYECKUX 30H OTIMYAIOTCS BIAXXHOCTHIO,
a’panueit (obecrmedyeHre BO3MyXOM), peakuuen cpeasl (pH), 3aconeHHOCTHIO.
Bunpl, Hacenstonue MOYBEHHYIO Cpey, Ha3bIBatOT 31adoOnonTamMu (0T Tped.
edaphos — «mouBa» u biontos — «KuBymuii») (puc.7).

Puc.7. OOurarenu mo4BsI.

Ha BepXHHMX CIIOSIX IOYBBI COIEPIKATCSI KOPHU PACTEHUI, KOTOpbIE B IPO-
[[eCCe JKU3HENESTEIbHOCTH W TOCIe OTMHPAHMUS M PA3IOKEHUS, Pa3pbIXIIsi-
I0T [IOYBY M CO3JAlOT OIPEAEIECHHBIC YCIOBUS Ul JKU3HM APYI'MX OpraHM3-
MOB. JKuBOTHbIE, OOHMTaIOLIME B IOYBE, MEPEMEIINBAIOT MOYBEHHYIO MAaccy.
HaxonnieHHple B NOYBE OTMEpIIME YAacTU PACTEHUIl M KMBOTHBIX SIBIISIOTCA
MCTOYHUKOM OPTraHMYECKOTO BEIIecTBA M O00ECHEeYMBAIOT SHEPruei obuTaro-
OMX B TOYBE MpocTeimux, Oakrepuit u rpuboB. [louBa B kM3HM pacte-
HUM BBIMONHACT (DYHKUMHM 3aKpEIUICHHs, BOJAOCHAOKEHHUS, MCTOUYHUKA MHUHE-
palbHOrO NHTaHMs. BakHylo poiab B pocTe M pa3BUTUU PACTEHUH WIpaeT
OpraHMYecKoe BEIIeCTBO MOYBBI — meperHod wim rymyc. Coneprkamuecss B
[I0YBE OPraHMYECKUE BEIIECTBA PACLLCIUIAIOTCA I0J BO3IEHCTBUEM pa3iuy-
HBIX (PU3HKO-XMMHUYECKUX TPOIECCOB, a TAKXKE >KUBBIX OPTaHU3MOB (JIETPHUTO-
¢aroB, Oakrepuii, TpuOOB) M NpeBpallaloTcs B rymyc. ['ymyc — KOHEUHBIN
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MPOIYKT pacrafa OPraHUYEeCKHX BEIECTB, U YeM OOJbIle TyMyca, TEM BBIIIE
miogopoare mouBbl.OH 00YCIIOBIMBAET IJIOJOPOANE TOYB U UX CTPYKTYDY.
[Ipouiecchl MUHEpaNM3alMu OPraHUYECKUX BEIIECTB M IEPETHOS 0Oecreyu-
BalOT IMOCTOSTHHOE TOCTYIJIEHWE B IMOYBEHHBIM pPAacTBOP TaKUX Ba)KHEHUIIUX
AJMIEMEHTOB, TaKWX Kak a3oT, ¢ocdop, cepa, KaabllUi, KW, MHKPODJIe-
MEHThl. B KOpHEBOM MHUTaHUU PACTEHUM OCOOYIO pOJIb UTPAIOT MOYBEHHBIE
MUKPOOPIraHU3Mbl, BBIIECIECHUS KOTOPBIX YCBAMBAIOTCS KOPHEBOM CHUCTEMOM.
BoabIIMHCTBO BBICHIMX PAacTEHUH UMEIOT MHUKOPHU3Y, 3HAYUTENIbHO YBEIUYHU-
BAIOIIYI0 aKTUBHYIO MOBEPXHOCTh KOPHEW.

MuKpoOpranusMbl, paCT€HUsI U KUBOTHBIC, OOUTAIOIIME B TIOYBE, HAXOMIST-
Csi B TMOCTOSTHHOM B3aMMOJICHCTBUU JApYr ¢ apyroMm. JKMBOTHbIE W OakTepuu
MOTPEONISIOT PACTUTENIbHBIE YIJIEBOMBI, OENKH, JKUPBL. [PpUOBI paspyiaroT
LEJUTION03Y — ApeBeCcUHy. biiarogapsi 3TUM B3aMMOOTHOLIEHUSM U B PE3YJbTaTe
U3MCHECHHH (U3UYECKUX M OMOXMMHUYECKHUX CBOWCTB TOPHOW TOpPOMABI B
MPUPOAE MOCTOSIHHO TMPOMCXOIAT MTOYBOOOPA30BATEIIBHBIE MPOIECCHI.

Axanranuy pacTeHUil M KUBOTHBIX K KM3HHM B No4Be. B cyxux kiu-
MaTHYECKUX YCIOBUSX PACTCHUS HUCHBITHIBAIOT Ae(MUIUT BOABL. B cuibHO
3aCOJIEHHBIX TIOYBAaX H3-3a2 BBICOKOTO OCMOTHYECKOTO JaBJICHUS MOYBEHHOTO
pacTBOpa, BOAA JJIsi MHOTMX PAaCTeHUM OKA3bIBAETCS HEAOCTYMHOM. PacteHus
Jake Ha BJIQXKHBIX MOYBAX MOTYT UCHBITHIBATh ACQPUIUT BONBI, KOTIA HH3-
Kasg TemIieparypa TMOYBBI MPEMATCTBYIOT HOPMAIbHOMY (YHKIIMOHUPOBAHUIO
KOPHEBOU CHCTEMBI.

B mporecce 3BONIOIMU Yy TOYBEHHBIX >KUBOTHBIX BBIPAOOTAINCH COOT-
BeTCTByIomME agantanud. OHM UMEIT HeOONbIIME pa3Mepbl Tela, Mpod-
HbIE HE HAMOKAIOIIHME WM MOKPBITOE CIHU3bI0 KOKHBIE NMOKPOBBI, OTCYTCTBUE
WIM HEOPa3BUTHE OPraHOB 3peHus. J[Jis HUX XapakTepHbI pa3HbIE CIOCOOBI
nepeABMKEHUsT B nouBe. Hampumep, MeOBEOKHM U KpPOTbl POIOT XOABI M
HOPBI, JOKJIEBbIE UYEPBU PA3ABUTAIOT MOYBEHHBIE YACTHUIIBI U TIPOKJIAJIbI-
BAaIOT XOJIbl. 3€MJIEPOIOLIME KUBOTHBIE HMEIOT KOIATEeIbHbIE KOHEYHOCTH,
KOJIbYAThIe YEPBU MMEIOT THAPOCTATUYECKUN CKEJIET M IIETUHKH ISl OMOPHI,
HAaCEKOMbIE U MHOTOHOKKM — KOTOTKH.

7KuBble OpraHmsMbl Kak cpena Ku3HU. JKMBOW OpraHu3M MOXKET CIy-
KUTh CpPElION OOMTaHMS IS Mapa3uTOB M CUMOHMOHTOB. JTa cpema oOuTa-
HUS MPEJCTaBleHA TeJaMU CaMHUX OPraHU3MOB — PACTEHUSIMU, KUBOTHBIMH,
B TOM YHCII€ U YEJIOBEKOM. VCronb30BaHNE OAHUMU KUBBIMU OpraHU3MamMu
JIPYTHX B KauyecTBE CpeIbl OOWTAaHHMS — JPEBHEE M IMUPOKO pacmpocTpa-
HEHHOE fABJIIeHHE B mpupoae. OpraHuns3Mm, B KOTOPOM IMOCEISAIOTCS Ipyrue
OpraHU3Mbl, Ha3bIBAIOT XO3SMHOM. OHHM MCHOJB3YIOTCS JIPYTUMU OpraHU3-
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MaMH, TJIaBHBIM 00Opa3oM Napa3suTUYECKUMU OaKTepusiMH, TpubaMu WU He-
KOTOPBIMU O€CIIO3BOHOYHBIMHM JKUBOTHBIMH, a TaKXe CHMOWOTHYECKHUMH
MPOCTEHIITMMU W BOJOPOCIISIMHU, B Ka4eCTBE MeECTa JUIsl )KM3HW U HMCTOYHHMKA
MUTATENIbHBIX BEIMICCTB. Pa3nMuyaloT HECKOJIBKO THIIOB CHUMOMO3a, KOTOPHIC
OyIyT paccMOTpEHBI B cienyromux Temax. OpraHu3Mbl, HACEISIOIINE BHYT-
pEHHHE OpraHbl M TKaHHW, HA3bIBAIOTCSA AHAOOMOHTaMH (OT Tped. endon —
BHYTpU U biontos — >kuBymuii) (puc.8).

BryTpuopranusmMenHnas cpema, Kak cpefa OOWTaHHS, XapaKTepU3yeT-
CA PAAOM CIeU(PUISCKUX OCOOCHHOCTEH, KOTOphIE OOECIIEYMBAIOT 3alllu-
Ty OT HEOJAronmpHsITHBIX BHEIIHMX BO3JCHCTBUI: HAJIMYHUEM J[OCTATOYHOTO
KOJIMYECTBA BOJABI M IMHIIU JII €r0 OOUTaTeNeH, MOCTOSTHCTBOM TEMIIepaTyp-
HOTO, COJICBOTO M OCMOTHYECKOTO PEKHMOB U JIp.

Puc.8. XXuszHeHHbI LMKI MIKAPOKOro JeHTeuna: | — MOJOBO3pEeNbld uepBb; 2 — 3pe-
JBIA 4JIeHUK; 3 — AiN0; 4 — IMYMHKA [IepBOro mopsiaka; 4(a) — MpOMEKYTOUHBIA X035~
WH TIepBOTro mopsaka (IIUKION); 5 — IMYUHKA BTOPOTO MOPSIKa; 5(a) — MPOMEKYTOUHBIN
XO035TMH BTOPOTO TOpsiIKa (MEJIKHE PhIObI); 6 — JIMYWHKA TPETHETO Mopsaka; 6(a) — mpo-
MEXYTOUHBI XO3SWH TPETHETO TMOpsAIKa (XUIIHAs pbida); 7 — OKOHYATEIbHBIH XO3SWH
(JernoBeK, XHITHBIE MIIEKOITUTAOIIIUE ).
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Bmecte ¢ TeM opraHu3mbl-apasuThl U CUMOMOHTBI HCIBITBHIBAIOT PSII
TPYAHOCTEH: OrpPaHUYEHHOCTh JKU3HEHHOTO MPOCTPAHCTBA, CIIOKHOCTD
pacmpocTpaHeHHsl Tapa3uTa W CHUMOMOHTA OT OJHOTO XO3fMHAa K Jpyro-
My M OTBETHBIC 3alIMTHBIC PEAKIUH CO CTOPOHBI AKTHBHOTO MMMYHHTETa
OpraHu3Ma-Xo3sIMHa.

AanTanuu K KU3HU B JPYroM opranusme. B3anmooTHouieHus, Koraa
OMH OpraHu3M (Tapa3wT) >KUBET 3a CYET APYroro (Xo3sMHA), HA3BIBAIOTCS
napa3utu3MoM. [lo xapakrepy B3aMMOOTHOIIECHHUH C XO3SWHOM BBIJENSAIOT JIBE
KaTerOpuy OPTaHU3MOB-TIAPA3UTOB: IKTOMAPAZUTHEI OOUTAIOT HA MOBEPXHOCTH
TeNa XOo3AuHa (BIIM, OJIOXH, KJICIIW, KJIOMBI); SHAOMAPa3UThl )KUBYT B Tele
X03MHa (MaJSIPUAHBIN TUTa3MOAMA, acKapuaa, BIACOTIAB, OBIYUUN IETICHB).
DOHAonapa3uThl OOMTAIOT B TMOJIOCTH TeJla, B TKAHAX M B KJIETKax. Y JHJIO-
[apa3uToB B IPOLECCE HBOJIOLUM BBIPAOOTAIUCH PSAJl MPUCIIOCOONEHUN K
KHU3HU B JpyroM opranuzme. OCHOBHBIE aJaNnTallid K Mapa3uTH3MY: Mallble
pa3Mepsl Tena, yNpOIIeHWE BHEUTHETO M BHYTPEHHETO CTPOCHMS, 3aIUTHBIC
MOKPOBBI TeJa, BHICOKAs MJIOAOBUTOCTh, CMEHA XO35€B B XU3HECHHOM IHKJIE.

VY mapa3uToB HET HEOOXOIMMOCTH HMMETH CIIO)KHOE CTPOCHHE W BbBIpa-
0aThIBaTh CIIOKHBIE MEXaHU3MBl aJaNnTallid, TaK KaK YCJIOBUS OOWTaHUS
Mapa3uToB MOCTOSHHBI M ONTUMANbHBEL. [l09TOMYy y HUX TPOMCXOTUT yHpO-
[ICHWe WM PEeayKIHs OTIENbHBIX CHUCTeM oOpraHoB. Hampumep, Ha Tene
Mapa3uTHIECKUX YEepBEH OTCYTCTBYIOT OpraHbl mepenBikeHus. Hexoropeie
MPEJCTaBUTEIN UMEIOT OpraHbl (pukcanuu (KpIOYKH, MPUCOCKH), TTO3BOJISIO-
IIMe 3aKPENUThCA B OpraHuM3Me Xo3suHa. JIerkomocTymHas muia, npuBena K
YIPOILICHUIO CHCTEMBI MUIIEBAPCHUS Yy Mapa3uTOB. Y MEUEHOYHOTO COCaJb-
IIMKa MUIIEBAPUTEIbHAS CHCTEMa YIIPOIIEHa, a Y ObIUbEro IeMHs W BOBCE
yTpaueHa. OrpaHudeHuss B JOCTyNE K KHUCIOpPOLY IpPHUBEIM K NEPEXOoay Ha
aHa’poOHBIN Tum nbixaHus (Opoxenue). Takol croco0 IbIXaHHUS OMPABIIbI-
BaeTCs, TaK KaK HJHEPreTHYEeCKHe 3arparhl Mapa3shTOB HEBEIUKH, a 3arac
MU HEUCCIKACM.

B oramume OT CBOOOAHOXHBYIIMX OPraHU3MOB, B3aUMOJEHCTBYIOIIUX C
OKPY’KaIOIIEH CPENOM, MapasvuThl MEPENIOKWIN TSKECTh PEryisiliiA OTHOIIE-
HUI CO cpefoil Ha XO03siMHA. DTO MPUBENO K YIPOIIECHHIO CTPOCHUS UX HEPB-
HOW CHCTEMBI W PEIyKIMH OpraHoB 4yBCTB. OTnama u HEOOXOAMMOCTH BBI-
paboTKK MPUCTIOCOONEHUI TSI aKTUBHOW M MAaCCHUBHOM 3aIIMTHI OT BPAaros.

BonpmmHCTBO Mapa3suToB OOMTAET B MHINEBAPUTEIILHOM TPAKTEe XO3SMHA
U TIOJIBEP’KEHO BO3JEHCTBHIO (DEPMEHTOB MUIEBAPUTENBHBIX COKOB. Jlms 3a-
HIUTHl OT TIEPEBAPUBAHUSA Y HUX CPOPMHUPOBAIUCH CHEHU(UIECKUE TTOKPOBBI
tena. TpyAHOCTH B paclpOCTPaHEHUH Yy Mapa3uTOB KOMIEHCHPYIOTCS TOBBI-
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IIEHUEM CIOCOOHOCTH K Pa3MHOXKCHHIO. VIHTEHCMBHOE pa3BUTHE IOJIOBOM
CHUCTEMBbI 00€CTIEUMBAET BBICOKHE PEMPOAYKTHUBHBIE BO3MOXKHOCTH BH/IA.

VY mapa3uToB, Kak MpaBWJIO, B JKU3HEHHOM IMKJIE HAOIIOMaeTcs CMEHa
xo3sieB. brarogapst ’ToMy He JIOMyCKaeTcsl CKOIUIEHHE B OJHOM OpraHu3Me-
X03sIMHE OOJIBIIIOTO KOJHMYECTBA IMAPA3UTOB, YTO MOIJIO OBl MPUBECTH K €T0

rudeny.

VY mapazutudecKkux pacTeHUN MUTAHUE COKOM XO3SIMHA MPHUBEIIO K PEAYKIIUU
cucTeMbl (OTOCHHTE3a M yTpare xJopodpmiia. Y HHX TakKe MPOU3O0ILIO
YOPOIICHHE CTPOCHUS WM TIOJIHAsA TIOTEPS BET€TaTUBHBIX OPraHOB —
KOpHS, JHCTA.

KnawueBble cioBa: Ha3eMHO-BO3IyIIHAs cpejla, MMOYBCHHAs cpela OOWTaHWs,
JKUBBIC OpTaHU3MBI KaK cpela >KU3HH, adpOOMOHTHI, 30apOoONOHTHI, dHI00NOH-
ThI, DKTOMAPA3UTHI, DHJOMAPAZUTHI.

BO]'[pOC])I H 3aJaHus.

1.

2.

OxapakTepu3yiTe CBOWCTBAa BO3AyXa KaK KOMITIOHEHTA Ha3¢MHO-BO3TYIIHOMN
cpenbl.

Kakne (akTtopsl Ha3eMHO-BO3AYIIHON CpENbl SBISIOTCS JIMMUTHPYIOIIAMU?
[Touemy?

. Kakue HpI/ICHOCO6J'IeHI/I$l HUMCIOTCA Yy OpraHusmMoOB K JKHU3HH B HA3CMHO-

BO3AYIIHON cpene?
[epeuncnure 0COOCHHOCTH MOYBBI KaK CpPEJbl KH3HH.

. KaxoBw! mpucmiocoOnenusi oprann3MoB K Ku3HU B mouBe? [lpuBennrte mpu-

Mepbl OpPraHH3MOB — OOHWTATelNell MOYBBL

KakoBbl 0COOGHHOCTH BHYTPHOPTaHM3MEHHOW Cpeabl OOWTaHHs?

B dyeM mposBISIOTCS TMPUCIIOCOONCHHS OPraHU3MOB K BHYTPHIIApa3HTH-
4eckoMy 00pasy >Ku3HH?

3apanus AJsl CAMOCTOATELHOI PadoThl.

1.

BriOepute mpusHaky, XapakTepHbIC JUIsl CEUU(DUISCKUX YCIOBUH KH3HU B
ONpENICIIEHHON cpelie.

Cpensr: A. Hazemno-Bo3nymnas cpena. b. Bognas cpema. C. XXuBoif opranmsm.
[Ipusnaku: 1) MATKHA TeMIEpPaTypHBIH peXUM; 2) TOCTATOYHO BBICOKAS
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IUIOTHOCTb CpPEAbl; 3) CPaBHUTENIBHO Majlasi IUIOTHOCTh cpenbl; 4) orpa-
HUYEHHOCTb KHUCIIOPOAA; 5) pe3Kue M3MEHEHHUs TeMIIepaTypbl;, 6) pas3ind-
HBIH CONEBOM cOCTaB; 7) MNpakTUYECKH HEOrPaHWYCHHBIH 3amac MUIIN
OTHOCHTENbHAsE CTAaOWJIBHOCTh YCJIOBHI; 8) MpakTUYEeCKH TOJHOE OT-
CYyTCTBHE KHCIOpOAa; 9) aKTHBHOE COMPOTUBICHHE Cpeabl OOWTaHUS;
10) OTHOCHTENHFHO TOCTOSHHOE KOJIMYECTBO KHCIOPOAA.



YCTaHOBUTE COOTBETCTBHE MEXKAY OOWMTATEISIMU IOYBBI U WX aJalTallusMu
Uit TiepenBrkeHus. OOuTarenu MmoYBbl: 1) KpOT;, 2) JIMYUHKUA HACEKOMBIX;
3) moxaeBoit 4epBb; 4) MeABENKa; 5) MHOTOHOXKKHU. AJanTaruu: a) KOTOTKH;
0) KomarenbHbIe KOHEYHOCTH; B) THAPOCTATUYCCKHU CKEIeT.

YcTaHOBUTE COOTBETCTBHE MEXIy TPYIIaMH Tapa3uTOB M WX IPEICTaBH-
tensmu. ['pynnsl: 1. Ilapasutsl pacrenuit. 2. Ilapasutsl xuBoTHbIX. [Ipenc-
TaBUTENH: a) IMOBWIMKA; 0) BIAacoriaB; B) OBIUMEU IIETNIEHb;, T') 3apa3uxa;
1) paddiesus; €) ackapuia; ) PUILNTA; 3) MAIIPUHHBIN TUIA3MOJIHUIA.

Buvickasdicume ceoe mmuenue.

1.

2.

Ob6ocHyiiTe TOSIBICHHE Y PACTCHUI TKAHEW B CBS3HM C BBIXOJAOM B HA3eMHO-
BO3/IYIIHYIO CpEIy.

IMepeuncnuTe MPEHMYIIECTBA OpPraHW3Ma Kak Cpenbl JKu3HU. Kakue 3KoJo-
TMYECKUE TPYIAHOCTH JUIs oOWTaTesel cOo3/MaeT OPraHH3M Kak cpeaa KHU3HU?

. Uro mosBomsier monuHy (0000BOE pacTeHHE) pacTH Ha OCIHBIX MECYAHBIX

MoYyBax M JaBaTh Xopowuil ypoxai? JlaiiTe apryMeHTHPOBaHHBIN OTBET.

. Kakue BbI 3HaeTe OpraHu3MbI, KUBYIIHE BHYTPH JAPYruX opraHu3moB? Oury-

[IAJIA JIM BBl BIMSHUE TaKuX oOurareneil Ha cebe?
[Touemy opraHu3mbl, OOWTAIOIIME B HA3EMHO-BO3AYIIHON cpexne, Ooiee
MHOT000pa3Hbl, YeM OOWTATEeId BOIHOMN?

3agaHus AJs CAMOCTOSITEJIbLHOM paﬁoTu.

BamonnuTe TaOmuiy. Pacrpenenure JKMBOTHBIX COOTBETCTBEHHO MX Cpejie
oOnTaHus.

Ha3zemno - BuyTrpuopranusMmeHHasi

JKusortHoe

BO3IyIIHASA

Boanas

ITouBa

cpena

ManTta

Pemes

31aToKpoT

Pumra

Owmap

Aypenus

Awmeba
JIU3EHTEepUIHAsS

TI'aBnan

Hepeuna

Hemarona
CBCKJIOBUYHASA
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§ 7. ®PAKTOPBI CPEJIbI U UX KJACCUDPUKALIUA

Bcnomnume, 6 uem nposensiomcs NPUCNOCOONeHUs OpPeaHU3Mo8 K cpeoe
ooumanus. Kaxue ycnosus aenawomes onpedensaiowumu 8 pasHvlx cpeoax?

JUis cpenbl OOMTaHUS XapaKTEpPHbI HKOJOTHYECKUE (DAKTOPbI, KOTOPBIE
COCTaBISIIOT €€ JKMUBOM M HEKHMBOM KOMIIOHEHTBI. KOMIIOHEHTBI Cpenbl,
OKa3bIBAIOT HA OPTaHMU3Mbl Pa3jIMYHOE BO3ACHCTBHE.

Jdkojornyeckue (axropbl. OTaenbHbIE YCIOBUS CpeAbl OOUTaHUS,
OKa3bIBAIOIINE PA3IIUYHOE BO3JIEHCTBHE HAa 0COOM, MOMYISIIIUUA U COOOIIeCT-
Ba, TaKUE KaK (PU3UKO-XUMHUYECKHME M OMOJOTHYECKHE, HA3bIBAIOT HKOJIOTH-
yeckuMu (paxtopamu (0T sat. factor — nenaroniuii, MpoU3BOIALINIA).

[To xomMmoHeHTaM cpeabl OOMTaHMS HKOJIOTHYECKUE (DaKTOpPBI MOApasze-
JSIOTCA Ha abMOTHYeCKHe, OMOTUYECKHWE W aHTPOIIOTEHHBIE.

Abuomuueckue paxmopvl — KOMIOHEHTbl HEXHBOM mpuponsl. Ux mox-
pa3lensAloT Ha 4YeThIpe TPYMIBL KIMMaTHuecKue (akTopel — (hakTopsl,
dbopmupyomue KIMMaT B JAHHOW cpeae oOuTaHus (CBET, TemIepary-
pa, BJIQXHOCTh BO3AyXa, OCaJKH, arMOC(epHOE AaBJICHHE, ra30BbIil COCTaB
BO3/IyXa, CKOPOCTh BeTpa); snadmueckue dakrtopel (or rped. edafos —
MoYBa) — CBOMCTBA IOYBHI (OPraHMYECKUH COCTAaB, MHHEPAJIBHBIA COCTaB,
IUIOTHOCTh, BIIQXKHOCTH); Tomorpaduueckue (axropsl (akropsl penbeda) —
ocobeHHocTH penbeda; Gpusndeckne GaxTopbl — GU3NIESCKUE SBICHUS MPHUPO-
16l (MAarHUTHOE TOJie 3eMJIH, TPaBUTAIMSI, NOHU3UPYIOIIEEe U IJIEKTPOMArHuT-
HO€ W3IY4YeHHS U T.J.).

buomuueckue ghakmopwvt — dakTophl KUBOW TpHUpOAbL. B 3aBucumocTH
OT BO3/ICUCTBYIOIIETO OpraHu3Ma OuoTHyYeckne (AaKTOpbl NeisIT Ha (UTO-
reHHblE (BJIMSHUE PACTEHMI), 300r€HHBbIE (KUBOTHBIX), MHUKpPOOHOTEHHBIE
(MHKPOOpPTaHU3MBI), MUKOTEHHBIC (TPUOBI).

Anmponozennvie pakmopsl — PakTophl YEIOBEUYECKON AESTENBHOCTH. Bubi
YeJI0BEYECKOM JIESITENIbHOCTH, MPUBOASALIME K MU3MEHEHUSIM MPUPOIbl KAK CPEbl
OoOWUTaHUS JPYTUX OPraHM3MOB W HENOCPEJCTBEHHO BIMSIOIIME HA MX JKH3Hb
(3arpsi3HEHHME cpebl OOUTaHMS, 0XOTa, PHIOOJIOBCTBO, BRIPYOKa JIECOB, pacraIika
CTeTel, ocyileHre OO0JIOT, 100bIYa IMOJIE3HBIX HMCKOMAEMBIX ).

OnuH u TOT e (hakTOp Cpedbl MMEeT DPAa3M4YHOE 3HAUYC€HUE B JKU3HU
COBMECTHO OOMTAIOIIMX OPraHM3MOB pa3HbIX BUAOB. Hampumep, mis kpym-
HBIX, OOMTAIOUIMX B OTKPBITBIX MECTaX >KMBOTHBIX, CHJIbHBII BETEp 3UMOM
HeOIaronpuaTeH, HO OH He JIeHCTByeT Ha Oojiee MEIKUX, KOTOpbIE YKpbIBa-
FOTCS B HOpax WM IOJ CHEroM. Jljsi muTaHus pacTeHUW COJIEBOM COCTaB
MOYBBI BaXKEeH, HO Oe3pa3nuyueH i OONBIIMHCTBA HA3€MHBIX >KUBOTHBIX.
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Hekoropbie cBoicTBa cpefpl, TakMe KaK CHJIa TSATOTCHHS, COJHEUHAas
MOCTOSIHHAS, COJICBOM COCTaB OKeaHa, CBOMCTBA aTMOC(ephl OCTAIOTCS OTHO-
CUTEJIbHO MOCTOSIHHBIMU Ha MPOTSKEHUH JUIMTEIbHBIX MEPUOJIOB BPEMEHU B
HBOJIIOIIMM BUJIOB. BONBIIMHCTBO AKOJOTHYECKUX (DAKTOPOB, HApUMeEp, TEM-
neparypa, BIaXHOCTb, BETEp, OCAJKH, HATMYNE YKPBITUN, MMUIIH, XUITHUKOB,
Mapa3uToB, KOHKYPEHTOB M Jpyrue H3MeH4YuBbl. CTENneHb H3MEHYMBOCTH
TUX (HaKTOPOB 3aBUCHUT OT OCOOCHHOCTEH cpeapl oburtanusa. Temmeparypa
W3MEHYMBA Ha TIOBEPXHOCTH CYIIM, HO TIOYTH MOCTOSHHA Ha JIHE OKEeaHa
wi B TiyOuHe mnemiep. [lapa3suTbl MIICEKONUTAIOMIMX KUBYT B YCIOBHSIX
M30bITKAa THUIIHA, a JUIsi CBOOOMHO >KMBYIIMX XHUIIHBIX >KUBOTHBIX 3aIlachl
MUIIA 3aBUCAT OT YMCJICHHOCTU KEPTB.

3aKOHOMEPHOCTH AeCTBUS (PAKTOPOB CpeAbl HA OPraHM3M.

Okonornyeckue (PaxTopbl BIUSIOT HAa OpraHu3Mbl To-pazHomy. Ho B xa-
pakTepe WX BO3JACHCTBUS Ha OPraHU3MBI M B OTBETHBIX PEAKIUSIX JKUBBIX
CYLIECTB MOJKHO BBISIBUTH Psii OOIIMX 3aKOHOMEPHOCTEH.

Kaxnprit oprann3m umeeT crienupruyecKkue MprucrocooieHnus K (hakropam
cCpensl W OJaromojy4yHO CYIIECTBYET JIUIIb B OMPEISICHHBIX T'PAHMIIAX HMX
n3MeHsieMoctu (puc.9).

4

Hpe}ICHH BBIHOCJIMBOCTHU
- -

MuHUMaIbHBINA NPEaes
Ontumym

Crenenb OaronpussiTHocTH pakTopa
MaxkcuMalbHBIN TIpenet

30Ha

30Ha HOPMAJIBHOM
KU3HEACSITETbHOCTH

YTHCTCHUA

I'ubens T'ubenp

=
=
o)
)
=
Q
=
=~
e

-
NuTencuBHOCTH paKkTOpa

Puc.9. Cxema netictBus (hakTOpOB Cpebl HAa KUBBIC OPTAaHU3MBI.
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OTpunarensHO CKa3bIBAETCS Ha JKU3HEACATEIIBHOCTH 0CO0CH W HemocTa-
TOYHOE, W u30bITOuHOE neiicTBue axTopa. [lmamazon neiictBus Qakropa,
KOTOpBI Hambosee ONmarompusiTeH IS JKU3HEASATENbHOCTH TAaHHOTO BHUAA
Ha3bIBAIOT 30HOU onmumyma (buonocuveckuti onmumym). OTKIOHEHHS OT
OMOJIOTUYECKOTO ONTHUMYMa OMNPEICISIOT 30Hbl YeHemeHus (30Hbl neccumy-
Ma) opraHuzma. YeM cuiIbHEE OTKJIIOHEHME OT ONTHUMyMa, TEM OOJbIlE BBI-
pakaeTcsl yrHeraroriee acicTBue (pakropa Ha opraHu3Mm. Jlnama3zoH AeHCTBUS
9KOJIOTMUYECKOro (pakTopa OrpaHWYeH TOYKAMM MHHMMyMa M MakCUMyMa U
COCTAaBIISIET MPEJEIbI BHIHOCIUBOCTH, 3TO KPUTHUECKHE TOUKH, 32 IMpeeTaMu
KOTOPBIX CYLIECTBOBAHUE YK€ HEBO3MOXKHO, OpPraHU3M THOHET.

Obnacmvy  monepanmHocmu — JHANA30H 3HAYEHUHW HKOJIOTHYECKOTO
(dakropa, mOpenesnbl BBIHOCIMBOCTH MEXKJIYy KPUTUYECKMMM TOYKaMH, MpU
KOTOPOM BO3MOXXHO CYIIECTBOBAaHHE OpraHU3MA.

Jlnst kakzmoro opraHu3Ma XapakTE€pHbl CBOM MAaKCUMYMbl, ONTHUMYMBI U
MUHUMYMBI 3KOJIOTHYEeCKUX (akTopoB. Hampumep, KOMHaTHAsE Myxa BBIIEp-
KUBaeT KosiebaHue temreparypbl oT +7 no +50°C, xkoMHaTHasi TeMmieparypa
+23+25°C saBnsieTcst il HUX ONTUMAaJIbHOM, a 4YeJIoBeYecKas acKapuaa
KUBET TOJBKO IMpPHU TEMIIepaType Teja YesOBEKa.

Onna w Ta Ke cuiia MpOSBICHUS (PaKTOpa MOXKET OBITh ONTHUMAIbHOMN
JUIsL OJHOTO BHUJA, NECCUMAJIbHOW — Ui APYroro M BBIXOAUTH 3a IMPEAEIbI
BBIHOCIIMBOCTHU JUISI TPETHETO.

Hemenkuit xumuk HOctyc ¢on JIubux ycraHOBWI, YTO TPOAYKTHBHOCTH
KyJABTYPHBIX PACTCHHH B TEPBYIO OYEpElb 3aBHCUT OT TOTO MHHEPAIbHO-
ro 3JEMEHTa, KOTOpOe MpEACTaBIEHO B MouyBe HauOoiee cnabo. I[lo mmenu
YYEHOTO Ha3BaHO OOpa3HOE MPEJCTABICHHE STOTO 3aKOHA — TaK Ha3bIBacMas
«Oouka JIubuxa» (puc.10). CyTb MOAENU COCTOMT B TOM, YTO BOJA IpPH Ha-
MOJTHEHWM OOYKM HAYMHAET TEPeNTUBAThCS uepes
HaUMEHBUIYIO JTIOCKY B OOYKE M JUIMHA OCTAJIBHBIX
JIOCOK YK€ HE MMEET 3HAa4eHHUs. 3aKOH OrpaHUYH-
BalOLIEro (JIMMUTHpPYIOLIEro) (hakropa wim 3aKoH
mMuHuMyMa JInOmxa 3ByunT Tak: «Jlms BBDKU-
MuHIMYM BaHUsl OpraHu3ma (WM SKOCHCTEMbI) HauOosee
- 3HAYMMBIM SIBIIICTCSI TOT 3KOJIOTHUECKHU (hakTop,
KOTOpBIii Hambomnee ymansercs (OTKIOHSETCS) OT
CBOETO ONTHUMAJBHOTO 3Ha4eHus». llosTomMy BO
BpEMsI POTHO3MPOBAHUS IKOJIOTUYECKUX YCIIOBHIM
WIA BBITIOTHEHUS JKCIIEPTU3 OYEHb BAXKHO OMpe-
Puc. 10. bouka JIuGuxa. JIENUTh cJlaboe 3BEHO B JKU3HU OpraHU3Ma.
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JlumuTupytonmii (orpaHnyuBaronuii) ¢akTop — JH000N (PaKTop, KOTOPHIA
OTpaHMYMBAET MPOILIECC PAa3BUTHUS WM CYIIECTBOBAHUS OpraHM3Ma, BUIA WU
coobuiecTBa. Hampumep, eciau B MOYBE HEAOCTATOK KAaKOTO-TO OIMPENIEICH-
HOTO MHKpPOJIEMEHTA, 3TO BBI3BIBAET CHUKEHHE YPOXKANHOCTH pacCTEHHIA.
N3-3a orcyTcTBUS NMUIIM THOHYT HACEKOMBIE, KOTOPBIE MUTAIMCH 3TUMHU pac-
teHusimu. [locrneanee orpakaeTcsi HA BBDKMBAEMOCTH XHIHHUKOB-DHTOMO(a-
TOB: JAPYTUX HACEKOMBIX, NTHUI] U 3€MHOBOJHBIX.

OrpannunBaroniye (akTopbl ONPEAEISAIOT apeayl PacCceNeHUs Kaxa0ro
Bujga. Hampumep, pacmnpocTpaHeHHe MHOTHX BHJIOB JKMBOTHBIX Ha CEBEP
C/IEP’KMBAETCSl HEXBATKOW TEIUla M CBETa, Ha IOr — JAe(UINTOM BIary.

JlumutupyrommM  GaKkTOpoM, OTPaHUYMBAIOLIUM pPAa3BUTHE OpraHU3Ma,
MOXET OBbITh KaK MUHHUMYM, TaK U MaKCUMyM 3KOJOTHYECKOTO BO3/IEUCTBHUS.

[nupokyro KOIOTHYECKYIO TOJIEPAHTHOCTh BUJAA 10 OTHOILEHUIO K abuo-
TUYECKUM (akTopaM cpeapl 0003HaYaloT A00aBICHHEM K Ha3BaHHIO (akTopa
MIPUCTABKH «IBPW.

Depudbuonmst (OT Tped. eurys — IMUPOKUA W biontos — KUBYIIHH),
KUBOTHBIE M PACTUTEIbHBIE OPTaHU3MBI, CIOCOOHBIE CYIIECTBOBATH MPH
3HAYUTENFHBIX W3MEHCHUSAX YCIOBUH OKPYKAIOIIEH Cpenbl WJIA BHIBI C
OONIBIINM JTMATa30HOM BBIHOCIMBOCTH. Harmpumep, BHIBI-KOCMOIOJIHTEI.

Kocmononumer (ot rped. kosmopolites — rpakiaHuH Mupa) — IIUPOKO
pacnpocTpaHeHHbIE BUbI, 00IaCTh OOMTAaHUS KOTOPBIX OXBAaThIBAET OIPOM-
HbIe TEPPUTOPUN 3eMiM (KPBICHI, TapaKaHbl, MyXH, OIOXH).

HecrocoOHOCTh TEpeHOCUTh 3HAUUTENbHBIE KoJeOaHus (hakTopa, WM y3Kas
9KOJIOTMUECKasi BAJIEHTHOCTb, XapaKTEPU3YyeTCsl MPUCTABKOM «CTEHOM.

Cmenobuornmot (OT Tped. Stenos — y3KHi, OrpaHUYEeHHBIN W biontos — JKUBY-
II1i1), ’KUBOTHBIE U PACTEHMsI, CIOCOOHbIE CYILIECTBOBATh JIMIIb MPH OTHOCHUTEINb-
HO TOCTOSHHBIX YCJIOBHSIX OKPY’KarOIIEH Cpe/ibl, BBIICPKUBAOIINE JIUIIb HEOOIb-
e KojieOaHusl TEMIEPaTyphl, BIOKHOCTH WIM arMOC(EpHOro JaBieHHs U T.JI.
Hexoropble Buibpl FOKHOAMEPUKAHCKOW KOJMOPY MHTAIOTCS HEKTAPOM L[BETKOB
OIPEJIETICHHOTO BHJa PACTEHHH, U 00IacTh UX PACIPOCTPAHEHUsS] OTpaHUYMBAETCsS
y3KAM apeajioM JaHHOTO PacTeHHs. ABCTPaMHCKUI CyMdYarblii MeIBeIb Koaja
MOXKET KHTh TOJBKO Ha T€X BUAX ABKAIUITOB, JIMCTHSIMU KOTOPBHIX OH IUTACTCS.

K xaxxqoMy u3 skoi0ruyeckux (pakTopoB OpraHU3Mbl IPUCIIOCAOINBAIOTCS
He3aBUCUMBIM IyTeM. CTeneHb BBIHOCIMBOCTH OpPraHHM3Ma K KakoMy-JIHOO
OIHOMY SKOJIOTHYECKOMY (DaKTOpy HE O3Ha4aeT COOTBETCTBYIOUICH BBIHOC-
JUBOCTH K OCTaJIbHbIM (pakTopam. Hampumep, HEKOTOpbIE MEJIKHE HACEKO-
MbI€, CITIOCOOHBI MEPEHOCUTh BPEMEHHBIC MOHIKEHUSI TeMIepaTyphl BO3AyXa
U BIQJAIOT MIPU 3TOM B COCTOSIHHE OLICTIEHEHMs, HO HE BBIIECP)KHUBAIOT PE3-
KOTO TIOHM)KEHHUS BIXXHOCTU BO3/AyXa M OBICTPO MOTHOAIOT.
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IlonsiTHe 00 7Ko0JOrHMYecKOM HHUIIE. B CcloXHOM cucTeMe B3aMMOOTHO-
HICHUH C IKOJIOTMYECKUMU (HaKTOpaMU CPEIbl KK BHJI 3aHUMAET CTPOTO
OTIPENICTICHHOE MECTO — IKOJOTUYECKYHO HUIITY.

JKonozuueckana Huma — COBOKYITHOCTH BCEX aOHMOTHUECKUX W OHMOTH-
4eckuX (PakTopoB, B Mpenenax KOTOPHIX BO3MOXKHO CYIIECTBOBAHHME BHJIA.
DKoJIOTMYecKasi HMINA TPECTABIsET 00pa3 >KU3HU OpraHu3Ma, YCIOBUSI €ro
oOWTaHMWS W TUTAHUSA. DKOJOTMUYECKYIO HHUINY HE CJEeIyeT IyTaTh C MEeCTO-
obutannem Buaa. [loHsATHE MecTooOMTaHHWE OO0O3HAYAET TEPPUTOPHIO, TJIEC
KUBET opranusM. Hampumep, TpaBosigHble oOuUTaTeNW CTENeld — KOpoBa U
KeHI'ypy — 3aHHMAIOT OJIHY SKOJIOTHYECKYI0 HHIIY, HO HWMEIOT pPa3INYHbIC
Mecta oOuTaHus. beinka W J10Ch, OTHOCATCA K TPaBOSAIHBIM >KMUBOTHBIM,
OoOUTaIOT B OJHOW TEPPUTOPUU — B JIECY, HO 3aHUMAIOT pPa3HbIE IKOJIOTHYEC-
kue Humu. B caBaHHax AQpPHUKHA BCTpPEUaeTCs HECKOJIBKO BHJIOB TPaBOSI-
HBIX KOTBITHBIX MIICKOTIMTAMOIINX. MecTooOuTaHue y HuUX oOliee, HO OHH
MO-pa3HOMY HMCHOJB3YIOT MMEKIIHNECs KOPMOBBIE pecypchl (puc.ll).

3e0pbl OOpPBIBAIOT BEPXYIIKH TPaB, aHTUJIONBI THY IOEHAIOT OIPEICIICH-
Hbl€ BHUJbl PACTEHHUM, a AHTWIONBI TOMU KOPMSTCS BBICOKUMH CTEOISIMHU.
Kupadsl o00benaroT JUCTBY JEPEBbEB, 3€0pbl MUTAIOTCA BEPXYIIKAMHU

KyCTapHHUKOB

/

2 3
Kupad
TIUTAETCS
JIUCTBOU 1 4 5
JIEPEBHEB
3¢Opa JmObUT Ao ruy aselb muraercs
rpyObIe, JKECTKHE MOJIOIBIMU
BEPXYIIKH TpaB m  °C1 CPEAHMC
AnTtunona JuK-JMK KODHI yacTu 3nakop  11OOEraMu 3j1aKoB
[OEAET MOJIObIE / P U CeMeHaMH
JIMCTBSL HHU3KHX

Puc.11. TpaBosiiHbIC KOTIBITHBIE MIIEKOTIHTAIOIINE caBaHH Adpuku: 1 — xxupad;
2 — aHTHWJIONA UK-TUK; 3 — 3e0pa; 4 — aHTUJIOMNAa THY; 5 — rasels.
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BBICOKMX TpPaB, aHTHJIONBI THY MOEAAIOT CPEIHIOI YacTh TPaB U MX CEMEHa,
ra3eiy BBIIUIBIBAIOT CaMble HHU3KHE PACTEHUS, a AHTWIOMNBI JIHUK-IUKH
eIST MOJIONYIO JINCTBY C HEOOJNBIIUX KyCTapHUKOB. TakuMm oOpa3om,
pa3HbIe BBl KOTBITHBIX MJICKOTIMTAIOIIMX HMEIOT OO0Ilee MecTooOMTaHue,
HO CIHEHHMAIU3UPYIOTCS Ha MHUTAHUU TMPOU3PACTAOIIMMHU B Pa3HBIX spycax
pacTeHHsIMM U 3aHHMMAIOT pa3Hble dKoIoruueckue Humu. HecmoTpst Ha ToO,
yTO OeNKa W ASTeN OOMTAIOT HAa OJHOM JepeBe, Oelika MHUTAeTCS CeMEHaMH,
a JATeNl HAXOOUT ceOe MUIy B KaueCTBE HACEKOMBIX TO7 KOPOH.

DKOJIOTHYECKHE HUIIM BHUJOB, KOTOPbIE >KHUBYT COBMECTHO, YaCTHUYHO
MEePEKPBIBAIOTCS, HO HUKOT/A MOJTHOCThIO HE coBmanarT. [Ipu sToM Beryma-
€T B JEWCTBHE 3aKOH KOHKYPEHTHOTO HCKJIIOUEHHUS M OJUH BHJl BBITECHSET
npyroil. [Ipu coBMecTHOM OOMTaHUM MOMYJSAIMI Cepoil U YEepHOM KpbIC Ce-
pBI€ KPBICHI MTOCTETICHHO BBITECHAIOT YepHBIX. B omHOM coo0miecTBe OfHy |
Ty K€ SKOJIOTMYECKYI0 HHINYy HE MOTYT 3aHMMarh JBa Buaa. HaOmromaercs,
YTO OAMH W TOT K€ BHUJ 3aHUMAET pa3JIMYHBbIE HKOJOTMYECKHUE HHILIUA B
pa3Hble MEepUO/bl OHTOreHe3a. BCIOMHUTE HENpSIMOE PAa3BUTHE HACEKOMBIX.

B mnpuponubix ycnoBusix (akTopel cpeibl BO3IEHCTBYIOT Ha OpPTraHU3M
KaK eIMHBIM KOMIUIEKC. DKOJIOrHueckue (akTopbl HE TOJBKO BIHAIOT HA
OpraHW3Mbl, HO ¥ B3aUMOJICHCTBYIOT ApPYr C Apyrom. B coueranuum c apy-
ruMu  (akTopaMH OAMH M TOT XK€ (PAKTOp MOXKET OKazaTh HEOJUHAKOBOE
BO3JICCTBME Ha OpraHu3M. B TakoMm ciydae HaOMIOJAeTCs YCHIICHHE WU
oclia0lieHue CHJIbI BO3JCHCTBUS OMHOTO (akTopa IOM BIHMSHHEM JIPYToTo.
[Ipy HU3KOM BIIAXKHOCTH BO3/yXa BBICOKAs TEMIIEpaTrypa MEPEeHOCHUTCS Op-
FaHU3MOM JIer4e, YeM NpPU BBICOKOW BIaXXHOCTU BO3ayxa. BosaeicTByto-
e Ha opraHusM (akToOpbl Cpelbl, 00IaTar0T pa3HOW CHIIOH BO3JICUCTBUSI.
OpranusM B OJHO W TO K€ BpeMs HE MOXKET TPOSBISTH Pa3HbI YpPOBEHb
KU3HEACITSIILHOCTH B OTBET Ha JICWCTBHE KaXJ0ro u3 ATux (akropos. Ha-
MpUMep, pacTeHue He OyIeT pacTH M Pa3BHUBATLCSA, €CIIM TEMIEparypa H
OCBEIIEHHOCTh JIsi pPacTeHHs] ONTUMajbHas, a BIAKHOCTh MHUHHUMAJIbHAS.
KusnenesTenbHOCTh pacTEHUs OTpaHUYMBACTCS HeNOCTarkoMm Biaru. [lpu
MOJIMBE PACTEHHUA, POCT pacTeHus B0o300HOBisieTcs. CrenoBarenbHO, >KHU3-
HEACSITEIbHOCTh OpPTaHM3Ma JUMHUTHPYET (OrpaHW4YuBaeT) (HaKTop, KOTOPHIH
0oJbIlIe BCETO OTKJIOHWJICS OT 30HBI ONTHMYyMA.

N3meHenust cuitbl BO3IEHCTBUS JIMMHUTUPYIOMIETO (hakTopa, MPUBOAUT K W3-
MEHEHUIO JKU3HEJESTeIbHOCTH opranusma. [1o3tomy, BbIABICHUE TMMUTHPYIO-
nmx (PaKTOpoB MMEET OONbIIOE MPAKTUYECKOE 3HAY€HHE, TaK KaK IMO3BOJISET
YIPaBIATh KU3HEACATETLHOCTBIO OPraHM3MOB. JTO JIA€T YENIOBEKY OTIIPABHYIO
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TOUKY IIPH MCCIECIOBAHUM CJIOXKHBIX CHTYyallMd B XO3SMCTBEHHOM JEATEIBHO-
CTH, @ TAKXKE IOMOIaeT IOHATb MHOTUE SIBJICHUS W IPUHLMIBI PACIPEACIICHUS
Opranu3MoB B mpupone. M3Menss cuity BO3neHCTBUS 3TOro (pakrtopa, MOXKHO
YIIPABIATE KU3HEACATEIbHOCTBIO OPIaHU3MOB B IPUPOAE U XO3SKCTBE.

YroObl COXpaHUTh MCUE3AIOUIUI BHUI B OMNPEACICHHOM PETHOHE, HYKHO
BBISICHUTB, HE BBIXOMAT JHM JUMHUTHPYIOMIHE (DAKTOPBI CpeAbl 3a TMPEACIbI
9KOJIOTMYECKON IJIACTUYHOCTU €ro opraHu3mMoB. OCOOEHHO 3TO Ba)XXHO B
MEPHOA Pa3MHOXKEHUS W pa3BUTHUA. V3MeHsAs cuily BO3ACHCTBHUS (PaKTOpOB,
OTPaHMYMBAIOIIMX PA3MHOKEHUE OCO0E, MOXKHO JIOOMTHCS IOBBILICHUS
WX YUCJICHHOCTU. TakuMm CrmocoOOM ynacTcs COXPAHWThb WCYE3AIOUIUN BUL.
BrisiBnenre TUMUTHPYIOMUX (HAKTOPOB OYEHb BAKHO U B MPAKTHKE CEILCKOTO
XO3SIMCTBA, TAaK KakK, HAIPAaBUB OCHOBHBIC YCWINS HAa MX YCTPAHEHHE, MOXKHO
ObIcTpO U 3(P(PEKTUBHO MOBBICHTH YPOXKAMHOCTH KYIBTYpPHBIX PACTEHUH WK
IIPOIYKTUBHOCTH JIOMAalIHUX >KUBOTHBIX.

Takum oOpa3zom, sKomorndeckue (pakTopel, HAXOAACh, B TECHOW CBS3U
W HETMPEPHIBHOM B3aUMOJCUCTBUU JIPYT C JPYroM, OOYyCIOBIUBAIOT Pacmpo-
CTpaHEHHE OPraHU3MOB Ha 3eMmile.

KaroueBbie cioBa: skonorndeckue (GakTopsl, abnorndeckue (GakTopbl, OUOTH-
yeckre (haKTOpbl, aHTPONOTeHHbIE (DAKTOPBI, OMONOTHUECKUH ONTUMYM, TOJE-
PaHTHOCTB, IBPUOMOHTHI, CTEHOOMOHTBI, OTPAHWYMBAIOMINN (JIMMUTHPYIOIINIA)
(axTop, MpaBUI0O MUHHMYMA, DKOJIOTHYECKas HHIIA.

BOl'lpOCbI n 3aJaHus.

1. Kakue akTopbl cpeipl OOMTaHUs HA3bIBAIOT 3KoJornueckumu? Ha kakue
TPYNITBl X KIaCCH(PHUIHUPYIOT?

2. OxapakTepu3yiTe CIeKTp ACHCTBHSA DKOJOTMYECKHX (DAKTOPOB HA OPTaHWU3MBL

3. Kakue u3 mepeduciieHHbIX HUKE (aKTOPOB SBISIOTCS YCIOBUSIMH CYIIECTBO-
BaHUsS JUIsl PacTEHWM, a KaKue — JJIs JKUBOTHBIX: BOJA, BETEp, CBET, yIJe-
KHCTIBIH Ta3, OpraHMYecKHue BellecTBa, MUHEpajbHbIE BellecTBa?

4. Uto Takoe OMONIOTUYECKUI ONTUMYM?

5. Uem orpaHuveHsbl Mpeaesibl BBIHOCIMBOCTA OpraHu3Ma K JIEMCTBUIO KOJIOTH-
yeckux QaxrtopoB? [lpuBenure mpuMepsl OpraHH3MOB.

6. Kakoil ¢akrop Ha3bIBalOT OrpaHMYMBAIOLUIMM WIN JIMMUTHPYIOIIAM?

. OxapakrepusyiTe KaxKIblli U3 DKOJIOTHMYECKUX (PAKTOPOB.

8. UeM OTIMYAIOTCS TOHITHS «MECTOOOUTAHME» U «IKOJIOTHUYECKAs] HUIIIa»?
MoryT U pa3Hble BUILI 3aHAMATh OJHY JKOJOTUYECKYIO0 HUITY? MOXeT Iu
ONMH BHWJ 3aHUMaTh pa3HbIe dKoJormueckwe HUmu? OT Yero »To 3aBHCHUT?
Kakoe 3HaueHHEe WMEIOT DKOJIOTHYECKUE HHIIN B KH3HH COOOIIecTBa?

~
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PacnipenenuTe yka3zaHHbIE SKOJIOTMYECKHE (DaKTOphl HAa TPYMIBI MO0 MX HPOHC-
XOXKJIEHUIO: TEMIIeparypa, BBICOTA MECTHOCTH, XHWIIHHKH, CBET, TPaHCIIOPT,
MapasuThl, SIEKTPOMAarHUTHOE H3JIyYeHHE, BBIPYOKa IEPEeBbEB, MUHEPAIBHBIN
COCTaB IOYBBI, PACTUTENILHOSTHbIE KUBOTHBIE, OPOIIEHHE 3aCYIIIUBBIX 3EMENb.

Buickasicume ceoe mmuenue.

1.

VYrpo3a 3amep3aHusi OpraHM3Ma BBIIIE Ha MOPO3€ C CHJIBHBIM BETPOM, UYeM
Ha TakOM JX€ MOpo3e, HO B Oe3BeTpeHHyr0 moroay. OObsSCHUTE, ¢ Kakoh
3aKOHOMEPHOCTBIO JIEHCTBHSI DKOJIOTHYECKUX (DaKTOpOB 3TO CBs3aHo. [laiiTe
(m3uoorndeckoe 000CHOBAHHE.

CocraBsre MPOTrHO3 IMOCJEACTBUM BO3ICUCTBUS TEPEUUCICHHBIX aHTPOIIO-
TeHHBIX (PAaKTOPOB HA JKUBYIO TPUPOMY: BBIPYOKa IIeCOB; M00bIYa He(TH B
OKeaHe, ee TPAHCIIOPTHPOBKA M TepepadoTKa; mpsMoe UCTpeOiIeHHe OUOJIOTH-
YEeCKUX BUJIOB; MCTOJB30BAHUE XUMUYCCKUX CPEICTB OOPHOBI ¢ BPEAUTEISIMU;
cOpoC B BOJHBIE CHCTEMBbl NPOMBIIUICHHBIX U KaHAJIM3ALHUOHHBIX OTXOJOB.

3agaHust A1 CaMOCTOSITEIbHOI Pa0doThI. 3alOJHUTE TAOJUILY.

Bausinue ¢akropa | Bausinue paxkropa

AlOuoTnyeckue (pakTopbl

KoMmoHeHTBI

Ha pacTeHus

Ha )KUBOTHBIX

Knumartnyeckue hakTopsl

Dnaduyaeckue GaKTopsI

Tomorpadudeckue pakTopsl

dusnyeckue HaKTopsl

§ 8. CBET - ABUOTUYECKHUH ®AKTOP CPE/bI

Bcnomnume u3 Kypca 4)1/13111('14, umo makoe ceent U KAKos €20 Chnek-
mpaﬂbellZ cocmas. Kakxoe 3nauenue umeem céem 6 HCU3HU OPZ(IHMSMOG?

Caer kak aOuoruyeckuil ¢axrop cpenbl. [T1TaBHBIM yCIOBHEM CYIIECTBO-
BaHMS KU3HU Ha 3eMJie SIBJSIETCSl COJIHEYHBIM CBET, MOCTYMAIOLIMNA U3 KOCMOCA.
ConHevHBIN CBET CIY)KUT MCTOYHUKOM SHEPruu Jisi (POTOCHHTE3a, MOICPIKH-
BaCT TEIUIOBOM OajlaHC OpraHm3Ma, BOIHBI OOMEH M SABIAETCS HEOOXOTUMBIM
YCIIOBUEM JUISi OPUEHTUPOBKHU B MPOCTPAHCTBE. DHEPTHsI COTHEUHOTO M3ITyUEHHS
B BepxHe#l rpanuie armocdepsl paBHa 1380 BT/M> u Ha3bIBaeTCs CONHCYHOU
MOCTOSIHHOM. DHEPrusi COJIHEYHOTO M3ITyUYEHUSs], JOCTUTAIOIIEr0 3€MHOM MOBEpPX-
HOCTH, HE3HAUUTEJbHA, MOTOMY YTO YacTh CBETa MOIIOIIAETCS U OTPaXKAETCs
armoc(epoii. B 3aBHCHMOCTH OT MHTEHCUBHOCTH U OMOJIOTMYECKOTO JICHCTBHS B
COJTHEYHOM CIIEKTpPE BBIICISIOT CIEAYIOIINE KOMIIOHEHTHL: YIbTpa(uoieToBble,
BUUMBIE M UH(pakpacHble nyun (puc.l2).
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ConHeuHbIe
TIy4d

Iyq

Atmocdepa

IToBepxHOCTH 3eMIIH

Puc.12. Cnextp comnHia.

Yavmpadghuonemosvie nyuu (nmvna Bomusr 30400 HM) IEHCTBYIOT Ha Opra-
HI3MBI TI0-Pa3HOMY B 3aBUCHUMOCTH OT JIO3bI U JUTMHBI BOJHBL HeOombioe komu-
YeCTBO TMHHOBOJTHOBBIX YIBTPAHUONETOBRIX Jydel (mmiHa BomH 290-380 HM)
MPOHMKAET CKBO3b O30HOBBIN KpaH, JIOCTUTAsl MOBEPXHOCTH 3€MJIH, U OKa3bIBAeT
CIIbHOE OakTepuIaHOe (IIPOTHBOMUKPOOHOE) BO3MeHcTBHE. KOpOTKOBOIHOBBIC
ynsrpaduoneToBele JTyun (AMHa BOoMH MeHee 290 HM) TyOWTENbHBI TSI BCETO
’KUBOTO M 33JICPXKUBAIOTCSI O30HOBBIM SKpaHOM. B To e Bpemsi B HEOONBIINX
703aX JUTHHHOBOJHOBBIE YIBTPA(HOIECTOBbIC JIyYd CTUMYIUPYIOT CHHTE3 TUTMEH-
Ta KO)KM MEJIAHWHA, CHHTE3 NMTMEHTOB CETYaTKH IJIa3 W BUTaMUHA D.

Buoumwie nyuu conneunoro crnekrpa (amuHa BosnH 400-750 HM), cocraBiis-
er npuMmepHo 50% B COJHEYHOM CHEKTPE, AOCTHUTarOIIME MOBEPXHOCTH 3EMIIH,
MOMIOMIAETCST XJIOPOPIILIOM (POTOCHHTEIUPYIOIIMX PACTCHUM M IIMaHOOAKTEPHIA.
OHM 3a cUeT W3ITy4eHHs BHUAMMBIX JIydell CHHTE3HPYIOT OPTraHHYEcKOe Bellle-
CTBO, KOTOPOE HCIONB3YIOT B IMHIIYy BCE OCTAJbHBIE OpraHu3Mbl. MIHTEHCHBHOCTH
(oTocuHTE3a y PACTEHMIA 3aBUCHUT OT ONTHMAJIBHOTO YPOBHS CBETa. 3a Tpezena-
MM 3TOTO YpOBHS (DOTOCHHTE3 3aMEIISACTCSL.

Pactenus criocoOHbI NPOSIBIATH (POTOTPOIM3M U (POTOHACTUU: U3MEHATH IO-
JIOKEHHE CBOMX OPraHOB B MPOCTPAHCTBE MOJ JICWCTBHEM CBETA.

@omomponuzm (0T Tped. photos — CBET) — POCTOBBIE JBWKEHHS OPraHOB
pacTeHuid MOJ BIMSHUEM OJHOCTOPOHHEro ocBeleHus. Ecim cBer mamaer ¢ on-
HOW CTOPOHBI, cTeOeNh M3rMOaeTCs MO HANpaBICHUIO K CBETY.

@omonacmusn — J[BWKEHUs, KOTOPbIE BbI3BaHBl CMEHOM OCBEIIEHHOCTH.
LIBeTKM HEKOTOPBIX PACTEHU (TIONBIIAH, OMYBAaHUYMK) 3aKPBIBAIOTCS TPH HACTY-
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TUICHUY TEMHOTBI M PAcKpBIBAIOTCS Ha cBeTy. L[BeTku apyrux pactenuil (HOUHas
KpacaBHIlla) PACKpPBIBAIOTCS C HACTYIUICHUEM TEMHOTHI.

JIBuraTtenbHble pEAKUUM NPOCTEHINMX JKUBOTHBIX, OJHOKIETOYHBIX
HU3IIMX PAcTEHUW M MHKPOOPraHU3MOB, O0JIaJlaloIIUe CIOCOOHOCTHIO K
CaMOCTOSITEIbHOMY MEPEABUKEHUIO B OTBET Ha JEHCTBHE CBETa, Ha3bIBa-
eTcs gpomomaxcucom.

JInst )KMBOTHBIX CBET MMeEET pa3Hoe 3HadeHue. C MOMOIIBI0 BHUAMMOIO CBe-
Ta JTHEBHbBIC )KMBOTHBIE OPUEHTHPYIOTCS B Cpelle B MOMCKAX MW M Onaronpu-
ATHBIX MECT oOuTaHus. MHOrue XMBOTHBbIE OONAHarOT IIBETOBBIM 3pPEHHEM, TO
€CTh PA3MYaAIOT CHEKTPAIHHBIM COCTaB CBETA, HANPUMEP, HACEKOMBIX-OMBLTHTE-
JIel TIPUBJICKAIOT SPKOOKPAIICHHBIM BEHYMK IBETKOB. HOUHBIC KMBOTHBIC (COBBI,
(WIMHBI) MOTYT TIEpeMEIaThCsl TKEe MpU a0 ocBemeHHocTH. [[is mouBeH-
HBIX, TICHIEPHBIX M TIIYOOKOBOJHBIX BHIOB JKMBOTHBIX CBET HE SIBISCTCS 00s3a-
TENTbHBIM YCJIOBUEM CYIIIECTBOBAHUS, U OHHM MPHUCIIOCOONECHBI K KU3HH B TEM-
HoTe. CHrHaJIOM K TiepesieTaM MTHIl CIY>KUT W3MEHEHHE JIMHBI CBETOBOTO JTHS.

Hndghpakpacnvie nayuu (umHa BonH Oonee 750 HM) — COCTaBISIET OKOJIO
45% B COMHEYHOM CIIEKTpE, JOCTUraromue mnosepxHoctu 3emin. WHdpa-
KpacHbI€ JIy4Hd Ha3bIBAIOTCSl TEIUIOBBIMHU JIy4aMH, TaK KaK SIBJISIOTCSI OCHOBHBIM
UCTOYHUKOM TEIUIOBOM SHEPruM. Y >KUBOTHBIX M PACTEHUN 3TH JIyyd HODIOLIA-
FOTCSI TKaHSMHU U BBI3BIBAIOT HarpeBaHWE TEJI OPraHW3MOB, MOBBIIAIOT YPOBEHb
TEIJI0O00OMEHA M YBEJIMUYMBAIOT MCIIAPEHHWE BOJBI YEpE3 MOKPOBBI Tena. MHorue
XJIQIHOKPOBHBIC YKUBOTHBIE (ITPECMBIKAIONINECS — PENTIINH, 3€MHOBOIHBIC —
am(puONH, HACEKOMBIC) HMCIONB3YIOT COMHEYHBIA CBET ISl TIOBBIIICHUS TEMIIC-
parypbl Tena. [7TyOOKOBOMHBIE KalbMaphl, TPEMy4He 3MEH W MUTOHBI CHOCO0-
HBI YJaBIMBaTh MH(PAKPACHYIO YacTh CHEKTPa M OPUEHTUPYSCh TPU TOMOIIH
CHEUHUATIbHBIX OPTaHOB OXOTATCA B TeMHOTE. MH(ppakpacHbie Tydn HEOOXOAUMBI
TaKKe M PACTEHUSIM: OHHM CO3/AIOT OJIATONPUSATHBIE YCIIOBUS JUIS TOIVIOIICHHS
YIJIEKUCIIOTO Ta3a 4epe3 yCThHIIA.

CBeToBbIE YCJIOBHS CBSI3aHBI C BpaIlICHHMEM 3€MJIHM, MO3TOMY HMEIOT
CYTOYHYIO M CE30HHYIO MEePUOAUYHOCTh. DU3MOI0rnyecKkrue mpoLecchl y pac-
TEHUN W JKUBOTHBIX MMEIOT CYTOYHBIE PUTMBI, HallpUMep, B OMNPEICIICHHbIE
Yyachkl CYTOK LIBETOK Y PACTEHUN OTKPBIBAETCS U 3aKpBIBAETCS, a Y >KUBOT-
HBIX BO3HUKJIU MPHUCIOCOOJICHNS K HOYHOW, CyMEPEYHOW W JTHEBHOM J>KU3HH.

Jlnuna oua (ortomeproa), ©MeeT OrpOMHOE 3HAYCHHE B KU3HU pacTe-
HUU WU XKUBOTHBIX. POTONEPUON — JJIMHA CBETOBOTO JHS, OMPENEIISIOIIAst
BpeMeHa roja. BcreacTBue W3MEHEHHS UIMHBI CBETOBOTO JHSI TPOWCXOIMT
cMeHa ce30HOB. [IpuunHoii sToro siBisieTcs: nBmwkeHue 3emian Bokpyr CoiHia
U PacToNIOKEHHE €€ OCH TOJ YIJIOM K IUIOCKOCTH opbuthl. Kak st pacre-
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HUW, TaK U JUIsl J)KMBOTHBIX W3MEHEHHE (DOTOMEPHOAAa WIpaeT CUTHAIBHYIO
poib. OH ompezAenseT MoCIeAoBaTeIbHOCTh (PU3NOIOTHUECKUX MPOLECCOB U
CE30HHBIE PUTMBI OPTaHU3MOB. Y pacTeHuil (poTomepuon peryaupyer pocT,
[[BETCHHE, TUIOJOHOIIEHUE, JUCTOMA, MEePHO MOKOs. Y >KMBOTHBIX JIMHbBKA,
MUTpaLFs, Pa3MHOKEHHUE YIIPABISIIOTCS (OTONEPUOIOM.

Kunaccudukanusi opranu3mMoB 1o WX OTHOLIEHUIO K cBery. KommuectBo
CBETa, HEOOXOIMMOE /Ul pa3HbIX OpraHM3MOB, HEOAMHAKOBO. PacteHust mno
OTHOIIEHUIO K CBETY pa3lesiloT Ha TpU AKOJorudyeckue rpynnsl. Ceemonro-
Ouevle pacmenus PACTYT HA OTKPBITBIX TEPPUTOPUSAX M MONIOMIAIOT MHOTO
COTHEYHOM OJHEpPruM. ITO pacTeHus] IMyCThIHb, cTemed, ayroB. K Hum
OTHOCSITCS  TPaBSHUCTHIE (TIOIOPOKHUK), JAPEBECHBIC (Cakcayll, TJICIHYHs,
Oepe3a, cocHa, siceHb, codopa SMOHCKas) pacTeHHs, U3 KYJABTYPHBIX —
KyKypy3a, COpro, caxapHblii TpOCTHHK U Ap. (puc.13). V cBeTomoOnBBIX
JIepeBLEB KPOHBI HE CMBIKAIOTCS. Y 3THUX PAacTEHUI JIMCTOBBIE IUIACTUHKH Ooree
TOJICTBIC, ONIECTAIINE, TOKPHITHI BOCKOM, C OOJBIIMM YHCJIOM YCTBUI[ H
XJIOpOILIacTOB. TeHesvinociuevle pacmenus — 3TO PACTCHUs], KOTOPBIC JydIle
pacTyT Ha CBETY, HO CHIOCOOHBI BBIICPXKMBATHh U €ro HepocTatok. K 3Toit rpymme
OTHOCST CHUPEHb OOBIKHOBEHHYIO, JIMITY, 3eMJISTHUKY JIecHYIo, (uanky. Tenenro-
Ouevle pacmenus — PaCTEHUsI HIDKHUX SIPYCOB TEHHUCTBIX JIECOB M IIyOOKOBOA-
HBIX y4YacTKOB BO0€MOB. OHHU IIOXO MEPEHOCST CUIBHOE OCBELEHUE MPSIMBIMU
CONHEYHbIMH JTydamu. K rpyrire TeHeTroOMBBIX PACTEHWH MPHUHAIJIEKAT MXH,
IUIayHbI, MAOPOTHUKH, XBOIIM, KpacHbIe M Oypble BOAOPOCIH.

3Hast TpeOOBaHUSA PACTEHHU K CBETY, MOXXHO BBIPAIUBATH CAMbIE JK30-
TUYECKUE KOMHATHbIe pacTeHus (puc.l4).

[lo oTHOIIEHWIO K CBETY JKMBOTHBIX DPA3lCSAIOT HA TPU HKOJIOTHUYECKHE
IpYNIbl: OHeGHble, cymepeunvle u Hounvle. OHU TIPOSBISIOT CBOIO AKTHB-
HOCTh B 3aBUCHUMOCTH OT PA3HOTO YPOBHSI OCBEIICHHOCTH. [[HEBHBIC KHBOT-
HbIE TPEACTaBIAIOT CaMyl) MHOTOYHCICHHYIO Tpymnmy (mdena, JacTodka,
3as11), OHM aKTHUBHBI B CBETIIOE BpeMs CyTOK. HouHbIE >KHMBOTHBIE (BOJIK,
COBa, CBEpYOK, TapakaH) N0OBIBAIOT MUILy B HO4YHOE Bpemsa. CymepeuyHble
OpraHW3Mbl AKTHUBHBI TOJIBKO BO BpEMSI CyMepeK (JI€Ty4dhe MBIIIN, MaWCKUN
Kyk). OT TOro, B Kakoe BpeMsl CyTOK aKTHBEH BHUJ YXUBOTHOI'O, 3aBHCHUT
CIOCOOHOCTh K BOCIPHUSTHIO IIBETA. XHWIIHBIE MIICKONHUTAIONINE W XUITHBIC
NTHLBI HE Pa3NuyvaroT 1BeTa. JKUBOTHBIE, aKTHBHBIE B CBETIIOE BPEMsI CYTOK,
HanpuMep MPHUMATHI, MMOMyTau, KOTHOPH, UMEIOT I[BETOBOE 3pPEHUE.

dortoneproa HEOOMHAKOB B TEUCHHE TOla UM HA Pa3HbIX IMporax. JlmmHa
CBETOBOTO THS B 0OJAacTH HKBAaTOpa OTHOCUTEIHHO IOCTOSHHA B TEUYCHHE
BCEro rofa — Okojio 12 4. B ymMepeHHBIX M BBICOKHX IIMPOTax (CeBEpHBIC U
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IOKHBIE IIMPOTHI) (POTONIEPHON B pa3HOE BpeMsl Tofa 3HAYUTEIHHO OTIMYACT-
cst. bimke K monarocaM MHTEHCHMBHOCTH CBETa OCIA0IAETCs, HO OCBEIIEHHOCTh
(eHb) CTaHOBUTCS MPOJOIDKHUTENbHEE, ONIKe K HKBATOPY OCBEIIEHHOCTh YKO-
paumBaeTCs, HO MHTEHCHBHOCTH CBETA CTAHOBHTCS BbImie. Takum oOpasom, B
BBICOKHMX IIMPOTax — OJNIDKE K IMONIOCaM, PAacTEHHs PacTyT B YCIOBHSIX UIMH-
HOTO JIHS, @ B HU3KUX IIMPOTax — ONIKE K DKBATOPY — KOPOTKOTO JTHSL.

Domonepuoduzm — pPeaxiys KUBbIX OPraHU3MOB (PaCTEHHN M KUBOTHBIX) HA
CE30HHBIC M3MEHEHHMS! [UTMHBI CBETOBOTO JHA. Ero mposiBieHne 3aBUCHT HE OT MH-
TEHCHUBHOCTH OCBEILICHHS, a TOJBKO OT PUTMA YEpEIOBAHMS TEMHOTO U CBETIIOTO
MEPHONIOB CyTOK. TakmM 00pa3oM, (OTOMEPHOIM3M 3TO — PUTMHUYECKHE H3Me-
HEeHHs MOP(OIOTHYECKUX, OMOXUMHYECKHX U (DPU3MYECKUX CBOMCTB M (yHKIHMH
OpraHU3MOB O] BIMSIHUEM YepelOBAHHS M JUTUTEILHOCTH OCBEIICHUSL.

[To oTHOmIEHUWIO K JUIMHE JHS BCE BBICIIME PACTEHUS JENSAT HA TPYIIIbL.

CaxapHblIif TPOCTHUK

Puc.13. CetontoOuBbIe KYJIBTYpHBIE PACTEHUS

AHTypuyM MoHcTepa T'nauunt
Puc.14. CeTonoOuBbIe 1€KOPATUBHBIE PACTEHUS
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Pacmenusa oOnunnozo Ona (ONUHHOOHEGHbBIE) — PACTCHHUS YMEPEHHOI'O
nosica U 0osee CeBepHbIX MWIMPOT. [l NIMHHOTHEBHBIX pacTeHUU TpeOyeTcs
MIPONOJDKUTENBbHBIN JeHb (13 4acoB m Oonee) W OHM IBETYT JeToM. Ecim
CBETOBOW JIeHb OoOJieeé KOPOTKUWA M OCBEIICHWS HEAOCTarO4yHO, OHHU OymyT
MPOIOJKATh CBOM POCT, MHTEHCUBHO 00pa3ys 3€JIEHYI0 Maccy, HO HE BCTymas
B (hazy nBeTeHus. ITa 0COOCHHOCTh JJMHHOAHEBHBIX PAaCTEHHI ONpeneNnseT u
MPaBUJIBHBIE CPOKH WX ToceBa. lIpeacTaBuTensiMu ITMHHOTHEBHBIX PACTEHUIM
SBJISIIOTCS: KapTo(enb, MOPKOBb, CBEKJIA, JIYK, PEIUC, KallycTa, peabka.

Pacmenus kopomkozo Onsa (KOpomkoOHeéHble) — PACTEHUSI TPOIMYECKO-
ro u cyOrpornuyeckoro mosica. OHU HYXTAIOTCSI B KOPOTKOW JJIMHE CBETO-
BOro aHs (MeHee 12 4) M LBETYT paHHEW BeCHOM WM oceHbto. Hampumep,
nepen, OakiakaHbl, TOMUIOPHI, OTYPILbl, XJIOMYATHHUK, 3€MJISTHUKA, XPHU3aH-
TEMBbI, TEOPTHH, KaHHA W JIp.

HeiiTpanbHble pacTeHus, TaKMe Kak IOpoX, OAYBaHYUK I[BETYT BHE 3aBH-
CUMOCTH OT JJIMHBI CBETOBOIO JIHS.

Nzyuenne oromnepromusma pacTeHH U KUBOTHBIX TOKA3aJio, YTO PEaKIIHs
OpPraHM3MOB Ha CBET OCHOBAHA HE MPOCTO Ha KOJMYECTBE IMOJYYaEMOIO CBETa,
a Ha 4YepeIOBAHMU B TEUEHHE CYTOK MEPHOJIOB CBETA U TEMHOTHI ONpPENEIICH-
HOU AnuTenbHOCTH. OpraHu3Mbl CIIOCOOHBI M3MEPATH BPEMsl, TO €CTh 00J1aIar0T
«OHMOJIOTUUECKUMH YacaMH» — OT OJHOKJIETOYHBIX OpPraHU3MOB JI0 YEJIOBEKa.
«buonornueckne yacbdy — TakKe YHPABISIOTCS CE30HHBIMM LMKJIAMH U JPYTH-
MU OMOJIOTMYECKUMH SIBJICHUSIMH. «bronorndeckue 4acbDy ONPENeNstoT CyTOY-
HBIi PUTM aKTHMBHOCTH, KaK LEJIbIX OPraHW3MOB, TaK U IMPOLIECCOB, MPOUCXOIS-
IMX J2XK€ HAa YPOBHE KIIETOK, B YACTHOCTHU KJIETOUHBIX ACJICHHM.

KuaroueBble ci10Ba: CBET;, SKOJOTHYECKHE TPYIIIBI PACTCHHUM, CBETONIOOWBEIC,
TCHENIOOMBEIC, TEHEBBIHOCIIMBBIC, JTHEBHBIC, CyMEpedHbBIE, HOYHBIC, (oTo-
MEepPUOAN3M, JUIMHHOIHEBHBIE, KOPOTKOJHEBHbBIC, HEHTpabHbIE.

Bomnpocsl u 3axanus.

1. OxapakrepuzyiiTe OHOIOTHYECKOE ACWCTBUE JTy4dei ¢ pa3HOH JJIMHON BOIHBI

2. Kakoe BiusiHME Ha OpraHW3MBbl OKa3bIBAIOT YIBTPaHOJICTOBBIC JIyuu?

3. B dem 3akmouarorcsi QyHKIMH BHIMMBIX JIydeld COJHEYHOTO CIEeKTpa?

4. OObsicauTe TOHATHA «doTonepuoa» U «dortonepronuzm». KakoBo ux
3HA4YEHUS Ui KU3HU OPTaHU3MOB?

5. Ha kakue 3KoIOrMYECKHE TPYyNIbl Pa3ldessloT pacTeHHs MO HMX OTHOLLe-
HUIO K cBery? HazoBure XxapakTepHble 0COOCHHOCTH 3KOJIOTHUECKUX TPYIIIT
pacTeHuii 10 OTHOIIEHHUIO K CBETY.

6. Ha xakue skojoruueckue Tpymibl pas/esioT )KUBOTHBIX MO UX OTHOIIEHHUIO
K cBeTy?

50



Buvickasicume ceoe mmuenue.

1. Kakue pacTeHHs OTHOCAT K JJIMHHOAHEBHBIM, a KaKHe K KOPOTKOIHEBHBIM
n HeWTpanpHeiM? IlpuBeaute mpumepbl. B uem 3HadeHHE MX COBMECTHOTO
MIPOU3PACTAHMS?

2. OOocHyliTe BaXHOCTh HW3YyYEHHUS 3aKOHOMEPHOCTeH (oTomepuoansmMa s
CEJbCKOXO3IMCTBEHHON MPAKTUKH. 3aJI0XKHUTE OMBIT 1O H3YUYCHHIO BIUSHUS
CBETa Ha pacTEHHS.

3. Kakoe 3HaueHHe MMEIOT pa3Hble 3KOJOTHMUYECKHEe TPYIIbl pacTeHHUN MO OTHO-
IICHUIO K CBETY B PACTUTEIBHBIX COOOIIECTBAX?

3agaHus A8 CaMOCTOSITEIbHOI PadOTHI. 3allOHUTE TaOIUILY.

CocTaBHBIE KOMIIOHEHTDBI 3HaUeHHEe I 3HaUeHHE I
COJIHEYHOI'0 CIEeKTpa KHBOTHBIX pacrenmii

VnsrpaduoneToBble Ty4Un

Bunumsle styun

WndpakpacHbie myun

2. Hamummrte CBOWCTBA AKOJOTUYECKHUX TPYII PACTCHHA.

JKoJIOTHYecKHe TPYNNbI pacTeHui

CBeTomOONBEIC pacTeHUST | TeHEBBIHOCIWBEIC pacTeHUS | TeHEOONBBIC PaCTCHUS

§ 9. TEMIIEPATYPA - ABUOTUYECKHUH ®AKTOP CPE/bI

Bcnomnume, uz Kypca bomanuxu u 300J102UU, KAKoe 6JIUAHUe oKdsvleaeni
memnepanmypa Ha npopacmaHue CemiH pacmeHuﬁ, 3aesucum Jjau akmue-
HOCNlb JHCUBONIHbLIX Om meMnepamypbl?

Temneparypa Kak 3KOJIOTMYECKU (aKTOp OKa3bIBae€T OIPOMHOE BO3/IEHCT-
BHUE Ha opraHusmbl. OHa BIMSIET HAa CKOPOCTb M XapakTep NPOTEKaHUs B Op-
raHu3Me OOMEHHBIX IpoleccoB. Temmeparypa MOXET BIMSITH Ha XapakTep
MOBEIEHUsI U reorpaduyeckoe pacipezeseHne opraHusmMoB Ha 3emie. [[ns
TEeMIIepaTypHOro (hakTopa XapaKTepHbI IIUPOKHE TeorpapuyecKre, Ce30HHBIC
u cyrouHble KosieOanus. Ilpenenamu TOJIEpaHTHOCTH AJisi JHOOOTO >KMBOTO
OpraHuM3Ma SBIISIFOTCA TeMIlepaTypa, NpH KOTOPOM HACTyNaeT JeHaTyparus
0eNnKoB, KOTOpasi MPUBOJUT K HAPYIICHHIO AEATETHHOCTH JKU3HEHHO Ba)KHBIX
(dbepmeHTOB. 3aMeTHOE CHIDKEHHE Temneparypbl Hike 0°C MOXKeT BbI3BaTh I'-
Oenpb BeieACTBHE OOPa30BaHUS M3 MOJIEKYN BOABI KPUCTAJUIOB JIbJA M pas3py-
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IIeHUsT KJIETOYHBIX MeMOpaH. J[Mama3oH MepeHOCHMBIX TEMIEpPATyp y Pa3HbBIX
BUJIOB B cpenHeM Haxoautcs B mpenenax oT 0 mo +50 °C. Opmnako Temre-
paTrypHbI IUana3oH aKTUBHOW JKM3HM Ha ITUIAHETE 3HAYMTENbHO mmmpe. Ha
cyllle MUHMMAaJIbHas Temmeparypa coctanisier -70°C, a makcumanbhas +55°C,
B MOpE MUHUMAaJIbHas Temmeparypa coctapisier +3°C, a makcuMalbHas
+35°C, B mpecHbIX BOJOEMAax TeMIleparypa 3uMoi kosebnercsa or +5°C no
+7 °C, B nernee Bpems ot +20 °C no +35°C, B reorepMaiibHbIX (Iped. geo —
3eMJIsl U terme — Terio, kap) ucrouHukax ot +25 °C mo + 93°C.

HekoTtopbie opranmsMebl, CIIOCOOHBI CYIECTBOBAaTh MPU OYEHb BBICOKUX
TeMIeparypax, Hampumep, OAKTEpUHM U HEKOTOPbIE CHHE-3E€JIEHBbIE BOIOPOCIIH,
KOTOPBIE MOTYT XUTh B TOPSYMX HCTOYHUKAX, HAKUIHBIC JIMIIAMHUKH, CEMe-
Ha M BEreTaTUBHbIE OPraHbl IyCTHIHHBIX PACTECHWM, HAXOIALIMECS B BEpX-
HEM cJlioe packasieHHOW mouBbl. CyIEeCTBYeT BHIbI KMUBOTHBIX M PACTECHUM,
KOTOpBIE BBIIEPKUBAIOT MUHYCOBbIE TeMIlepaTypbl. JKU3HEHHBIM LIMKJI MHOTUX
MHUKPOCKOITMYECKUX BOIOPOCTEH, YepBEl, MOJUTIOCKOB, PayKoB, PbIO, JTaCTOHO-
I'MX MJICKOMUTAIOIMIMX MPOUCXOJUT B TeMIeparypHbIx ycnoBusx oT 0 mo +2 °C.

B 3aBucumocTH OT crnocoba TEepMOPETyNSIHMH BBIJACISIOT JIBE TPYIIIbI
OpPraHU3MOB: MOWKWJIOTEPMHBIE U TOMONOTEPMHBIE.

Ioiikunomepmusle opeanuzmot (0T Tped. poikilos — M3MEHUYHMBBIN, MEHSIO-
mmiics, therme — Tero) — opraHU3Mbl, TEMIEpaTypa Tella KOTOPhIX HEMOCTOSH-
Ha M M3MEHSETCSl BMECTE C TEMIIEpaTypoil OKpyxxaromeil cpenpl. K HUM OTHO-
csITCsl OECTIO3BOHOYHBIE JKMBOTHBIE, PBHIOBI, 3€MHOBOIHBIE M MPECMBIKAIOIINECH.
OHM HE MOTYT TOIEPKHMBATh TMOCTOSHHYIO Temmeparypy Tena. [loBbimeHue
TEMIIEPATypbl OKPYKAIOLIEH Cpelbl B ITUX OpPraHU3Max MPUBOAUT K YCUIICHHIO
(PU3MOIOTHUECKUX TIPOLIECCOB: K YBEIMYEHHIO CKOPOCTH METa0ONIM3Ma, JIbIXa-
HUsI, KPOBOOOPAILEHNUS, YBEJIIMUEHHs TEMIIa pocTa U pa3MHOXeHUs. CHIKEHUE
TEMIIEPaTypbl PUBOJUT K CHIDKEHUIO CKOPOCTU METaboM3Ma B OpraHu3Me, He-
KOTOpbIE BHUJIbl BIAJAIOT B CIITUKY, B HEKOTOPBIX CIIydyasX MPUBOIUT K CMEPTH.

Tomoiiomepmusle opzanuszmot (0T Tped. homoios — OIMHAKOBBIN, CXOJI-
HbIH, therme — Terno) — opraHuM3Mbl, CHOCOOHBIE MOIAEPKUBATH OTHO-
CUTEIIbHO TOCTOSHHYIO TEMIIeparypy Tejla MpU HM3MEHEHHH TeMIepaTyphl
OKpy>xaromei cpenpl. K HUM OTHOCATCS NTHULIBI M MIJIEKONUTAIOLIHE.

AjanTauMu pacTeHHil K Pa3jMYHBIM TeMIepaTypPHbIM YCJOBHSIM.
XKuzHenesTenbHOCTh PACTEHUM B 3HAYUTEIBHOW CTENEHU 3aBUCUT OT TEM-
neparypsl okpyxaromieil cpeapl. [Io moTpeOHOCTH K KOJUYECTBY Telia MX
pasfensoT Ha JKOJOTMYECKHE TPYIIIBbL: TEIJIONIOOMBBIE M XOJOJOCTOMKHUE.

TermonoOuBBIE pacTeHUs MPOU3PACTAIOT B TPOMHUYECKOM, CyOTpOmHYec-
KOM TIOSicaX M XOPOIIO MPOTPEeBaeMbIX MECTOOOMTAHUSAX YMEPEHHOTO Mosca.
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XO0I0IOCTOMKUE PACTEHUs, HACEISIIOIIME YMEPEHHBIE W XOJOAHBIE TIosica,
BBIHY/ICHbBI aJJaITUPOBATbCSl K HU3KUM Temrmeparypam. B mpouecce 3Boito-
MU y pacTeHHUI BBIPAOOTANHCh OMOXMMHUYECKHE, (HU3HOIOTHUYECKUE U MOp-
¢donoruueckue agantauy K TeMIeparype.

buoxumuueckue adoanmayuu. [1pu BbICOKOI Temmeparype B LIMTOILIa3Me
KJIETOK TEIUIONIOOUBBIX PACTEHUN YBEIMYMBACTCSA CONEPIKAHME 3AIIMTHBIX
BEILECTB (OPraHUYEeCKUX KHUCIOT, coyiei). OHU MPEenaTCTBYIOT CBEPTHIBAHUIO
LUTOIUIa3Mbl W HEUTPAJIM3YIOT TOKCHYHBIE BEIIECTBA. Y XOJOAOCTOMKHUX
pacTeHHl MpU HU3KUX TEMIIEpaTypax yBEJIMYMBACTCS KOHLIEHTpAlUs caxapa
B KJIETOYHOM COKE, YTO IPEMNSATCTBYET 3aMEpP3aHUIO.

Qu3uonozuueckue aoanmayuu. DPPEKTUBHON 3aIIUTON PACTCHHUU OT
neperpeBa CIy)KUT yCHJIEHHas TpaHCHHpalus (UcmapeHue BoIbl) Onmaroia-
psi OOJBIIOMY KOJMYECTBY YyCTbHI. PacTeHus MycThlHb W CTENell HMEIT
KOPOTKHM IMKJ Pa3BUTHUSA, MO3BOJISIOMNNA U30€TaTh ACHCTBUS BBICOKHX TEM-
neparyp. Becp BereraruBHBIM NEPHUOJ y HUX IPOUCXOAUT PAaHHEHW BECHOW,
a JIETO OHU IIEPEKMBAIOT B COCTOAHMU MOKOSA. OJHOJIIETHUE paCTEHus, y
KOTOPBIX COCTOSIHME TIOKOS HPOXOAUT B BHJE CEMSIH, Ha3bIBAIOT sghemepamu
(mactymbst cymka). MHOTOJIETHHE TpaBbl, MPOBOJSIINE HEOIATOMPUSTHBIN
MEpUOJ] B BHJIC JTYKOBHII, KIYOHEH WM KOPHEBHII, HA3BIBAIOT 3hemepoudamu.

Hekoropeie pacTeHusi (MXHW) W JUIIAWHUKA B OOphOE C XOJOIOM WIIH
XKapol NepexonaT B COCTOsHME aHaOHo3a (oOpaTvMasl MPUOCTAHOBKA >KH3-
HEHHBIX MPOLIECCOB) BCJEICTBUE 00E3BOKMBAHUSI.

Mopgonozuueckue adanmayuu. PacteHns cyOTpONMYECKUX U TPOMUIEC-
KHMX IOSICOB UMEKT IPUCIIOCOOIEHHS], KOTOPhIE CHUKAIOT JEHCTBUE BBICOKUX
TEMIIEpaTyp: CBETIas OKpacka JUCThEB, MOKPBITAs BOCKOM, OnecTsmias WM
OMYyILIEHHAasl OBEPXHOCTh. braronaps BUAOM3MEHEHUIO JUMCTOBBIX IIACTUHOK
YMEHBIIIAECTCS TOTIONICHUE CBETA: KONIOYKH (KAaKTyChl) WIJIM MEJKHUE Yelryi-
yarble (cakcayid, MOXOKEBEJIbHHUK), pacceYeHHble (MajbMbl), CBEPHYTbIE
(KOBBUIb), UroOJIbYATBIE (COCHA, €JIb) JIUCTHA.

[Ipn moBopoTE JUCTOBOM IJIACTUHKU MPOUCXOJUT H3MEHEHHME YIlia X
HaKJIOHA W JINCTOBBIE IJIACTUHKHU PAaCIoOJaraloTcsi BEPTHUKAJIbHO IO OTHOLIE-
HUIO K COJHEUYHBIM JIy4yaM, 3TO NPOTHUBOJAEHUCTBYET MEPETPEBY PACTEHMIA.

Pacrenuss XojnogHOro KiaMMara HMMEKT KapiauKoBYIO (opmy (Oepessl,
WBbI), BCTPEYAIOTCSA CTemomuecs (MOXOKEBETbHUK TYPKECTAHCKUM) H
MOYIIKOBUAHBIE (aKAHTOJIMMOH KpPAaCHOBATHI M KOMEEYHHK) (popmbl. DTH
pacTeHMs] MEHbILE IMOJABEP)KEHbI BO3JEHCTBUIO BETPA, JIy4dllle YKPBITHI CHE-
TOM 3HMMOM, MCHOJB3YIOT TEIJIO MOYBBI JIETOM.

AjanTtanyu SKMBOTHBIX K Pa3jJMYHbIM TeMIEPATYPHBIM YCJIOBHUSIM.
Y NOMKWIOTEPMHBIX M TOMOWOTEPMHBIX OPraHM3MOB B IPOLIECCE 3BOIIOLHH
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BBIpA0OTaHbl pa3HbIe AJaNTallMd WIK CIOCOOBI TEPMOpPETY/SIMU K Hebmaro-
MPUATHBIM TEMIIEPATypHbIM YCIOBHSM. AJANTalMM KUBOTHBIX Pa3ACisIOT Ha
onoxummuueckne, GU3NOJIOrHIECKre, MOP(OIOTHIECKIEe U MOBEICHUECKHUE.
buoxumuueckue adanmayuu. Y XIaJHOKPOBHBIX >KMBOTHBIX INpPH HH3-
KOW TeMIieparype HaKaruIMBalOTCs crienn(uuecKkue BEleCTBa, MOHMKAIOIINE
TOYKY 3aMep3aHus BOABI B JKHIKOCTAX Tena. Hampumep, pwiObl, oOuTaro-
oMe Mpu HU3KUX TeMmIeparypax, COAEp:KaT B TKAHEBOW >KMJIKOCTHU TIJIMKO-
HOpOTEUbl, MPEMATCTBYIOMNE OOpa3OBaHHIO KPUCTAIJIOB JibJa B OpTaHU3-
M€, HACEKOMbIE HAKAIIMBAIOT I 3TUX LEJIeH IIMUEPUH. Y TEMIOKPOBHBIX
KUBOTHBIX IOBBIIIAETCS MHTEHCUBHOCTH OOMEHA BEIIECTB.
@Du3uonozuueckue aoanmayuu 0OSCTICUNBAIOT W3MEHEHUE YPOBHS TEILIO-
OTIa4y OpraHu3Ma, peQIeKTOPHO KOHTPOIUPYIOTCS IIEHTPAJbHOW HEPBHOMN
CUCTEMOM M 3aBHCAT OT HMHTEHCUBHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuid. Ilpu BbICOKMX Temmeparypax, y MNOUKWIOTEPMHBIX, U y TOMOMO-
TEPMHBIX JKMBOTHBIX TEIUIOOT/Ia4ya YCHJIMBAETCS 3a CYET HCHApEHUsl BJarud ¢
MOBEPXHOCTU Teja. Y MIIEKONUTAIOINX BaKHYIO POJIb B TEPMOPETYIISALUMN UIrpa-
IOT COCYJIUCTBIE PEAKIMU: PACILIUPEHUE WA CY)KEHHE COCYIOB KOXKH YCHUIMBAET
WIM CHIWXAeT Teruootnady. [Ipy HU3KHMX Temmeparypax y >KMBOTHBIX MOMKET
BO3HHUKHYTH MBIIIEYHAs! APOKb. OHM MOTYT TarKkKe BIAJAaTh B CISIUKY (CYCIIHKH,
CYpKH, €XH, JieTyure Mbln). CoXpaHEHHIO Teljia CHOCOOCTBYET MOAKOKHBIN
KHpP, OCOOCHHO BBIPAKEHHBIM y OOWTaTeNell XOJIOTHOrOo KiuMara (IMHTBUHBI,
JacToHOTHe, KuTooOpasHbie). llommepikaHne MOCTOSIHHOM TeMmmeparypsl Tema
TECHO CBSI3aHO C pa3BUTHEM YETHIPEXKAMEPHOIO CEpAlld, C YCIOKHEHHUEM
JIbIXaTeIbHONW CHCTEMBbI, C HOPMAJIbHBIM CHAOKEHHEM OpPraHU3Ma KHCIOPOAOM.
Mopgonozuueckue adanmayuu. YMEHBIUICHHIO TNOTEPh TEIUIA y Opra-
HU3MOB CIHOCOOCTBYIOT TEIUIOM3OJUPYIOIIME IMOKPOBBL: Yy MPECMBIKAIOIINUXCS
POTOBBIE YEHIYHKH, Y NTULl — MEPbs, Y MIIEKONUTAIONIMX — HIEPCTSIHOW MOKPOB.
Omonozuueckue (nosedenueckue) aoanmayuu. )XUBOTHBIC aKTUBHO BbI-
Ouparor mMecta ¢ Hanbosiee OJIArOMPHUATHBIM TEMIEPATYPHBIM PEKHUMOM, TO
€CTh M30eraroT ycjioBusl ¢ HeOnaronpusaTHON TeMiieparypoil. [loBenenueckue
CIOCOOBI PETYISIUMU TETIO0OMEHA OYeHb Pa3HOOOpa3Hbl — MOUCK YKPBITHIA,
COOpY’KEHHE HOp W THe3l, Murpauud u ap. [lycTelHHas arama, cracasch
OT HArpeToro Mecka, 3aje3aeT Ha BETBH KYyCTapHUKOB. MHOrMe HAaCEKOMBIE,
pentuianu u amM(puOUM BBIOMPAIOT MECTa Ha COJHIE Ui Oo0orpeBa WU
MEHSIOT Pa3jUYHbIE O3Bl JUIsI YBETUYECHHS MOBEPXHOCTH obOorpeBa. OmHum
U3 MEXaHU3MOB TMPHUCTOCOOICHUS XUBOTHBIX K W3MEHEHHSIM TEMIIEpaTypbl
BHEIIIHEW CpeJbl SIBISIETCS MUTpalUsl, TO €CTh IEPECEICHUE UX B PANOHBI C
Oonee OnmaronmpuaTHON TeMmreparypoil. M3 Kypca 30070rMuM BaM H3BECTHBI
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MepesieTHbIC, KOUYIOIME U OCEIbIe NMTHUIlBL. Takke, B TEYCHHE TO/la MHUTPH-
PYIOT KHUTBI, PbIObI, HACEKOMBIE U JPYTUE KUBOTHBIE.

KuroueBble ciioBa: Temreparypa; aHaOHMo03; OWKHIOTEPMHbIC, TOMOHOTEPMHBIE,
TETIONIOOUBEIE, XOJOMOCTOUKHE; dPeMephl, d3PEMEPOUIBI, TSPMOPETYIISAIIHS.

BOl'lpOCI)I H 3aJaHus.

1.
2.
3.

Kaxoa pomnb Temrieparypsl B JKU3HHA OpraHU3MOB?

B dgem mposeisercs aumuTHpYIOIIee ACHCTBHE TeMIeparypsl Ha OPraHU3MBbI?
[TpuBemure mpuMepsl MOP(OIOTUISCKUX aIaNTalldi PAaCTCHUA Pa3HBIX AKOJIOTH-
YeCKUX TPy K TeMIeparype.

OxapakTepu3syiiTe TeMIepaTypHbIE aJaNTallii MONKWIOTEPMHBIX U TOMOHWOTEPM-
HBIX JKUBOTHBIX.

[louemy TeMIOKPOBHBIE KMBOTHBIE MOTYT OOWMTAaTh B PA3HBIX KIMMAaTHYECKUX
3oHax? IlpuBenure apryMeHTHpPOBAHHBIC JOKA3aTeIIbCTBA.

. OnummTe AecTBUE BBICOKUX M HU3KUX TEMIEpaTyp Ha opranu3mbl. Kakos

TEMIIEPaTYPHBIA Uana3oH akTUBHOW XU3HM Ha 3emie? Yem 00ycloBIEHBI
ero mpenemnsi?

3aganus AJIsl CaMOCTOSITEJILHOI PadoThI.

1.

2.

3.

YcTaHOBUTE COOTBETCTBHE MEXAY THIIAMH WM TIpUMEpaMHu afanTaiuil pac-
TEHUH K pa3HBIM TEMIIEpPAaTypHBIM YCIOBHAM Cpelbl. THWITBI amamTanuii:
1. buoxumnueckue. 2. dusnonornueckue. [Ipumepsl amanraumii: a) Ha-
KOIUIGHUE YIJIEBOIOB B IMTOIUIa3ME KIIETOK XOJOJOCTOWKUX PACTCHUH;
0) HajyM4yKe KOPOTKOTO IMKJIA Pa3BUTHS Yy PACTCHUH MYCTBIHb W CTEIeH;
B) TEpEXOJl B COCTOSHHE aHa0Mo3a; T') yCHWJIEHHAs TPAHCIHUpAIHsS 3a CUeT
YBENIMYESHHSI YWCIa YCTHUI, 1) YBEIHMUEHHE COAEPIKaHUS OPTraHMYECKHX KHC-
JIOT, COJIe B IUTOILIa3Me KIIETOK.

Brickaxure cBoe MHEHHE. B deM NposBISIOTCS NMPUCTIOCOONEHHS pacTeHUH
YMEPEHHOTO M XOJIOAHOTO TOSICOB K JCHCTBHIO HU3KHUX TEMIIEparyp B 3UM-
Hee Bpems rona? [lpuBeaure mpuMepsl.

3anoaaUTe TaOMMIly. Hamummmre amanTaliiyd TETUIONIOOWBBEIX W XOJIOHOCTOM-
KUX pacTeHUI.

DKO0JOrH4ecKHe IPYNIbl pACTeHHI
Apanranuii Temn0100uBbIe XoJ1000CTOlIKHE
pacrenust pacrenust

buoxumuueckue ajganTainunuun

Du3NOIOTHYECKHUE aJlanTalluy

Mopdooruueckne aaanTaium

[Ipumeps! pacTenuii
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§ 10. BTIA’JKHOCTb KAK DKOJOTMYECKHU ®AKTOP

Ilouemy 600a sensiemcss HEOOXOOUMBIM YCIO8UEM CYUWECMBOBAHU Op2a-
HU3MO08. B Kaxux npoyeccax oicusHeoessmenbHOCMU OHA yyacmeyem?

Baaxnoctb. BraXHOCTh SBIISETCS HEOOXOIMMBIM YCIOBHEM CYIIECTBO-
BaHUs OPraHU3MOB, TaK KaK MX Tejla B CpeAHEM Ha 2/3 COCTOAT U3 BOJBI
Bona sBnsieTcst yHUBEpCaIbHBIM PACTBOPUTENIEM, CPEAOH Ui OMOXMMHUYECKUX
peakuuii B KJETKE, s MHOTMX OPTraHM3MOB BOJa CIYXKUT Cpelod oOurta-
HUS, OMHAKO M HA3eMHBIC OPTaHWU3MBI HE MOTYT CYIIIECTBOBaTh 0O€3 Hee: BoAa
HeoOxomuMa ISl MPOTEKAHUS peakiuuid oOMeHa BEIeCTB, MOITOMY NpU ee
HEJO0CTaTKE >KU3HEAEATEIbHOCTh OPraHU3MOB 3aMEJISIETCS.

Moriekynbl BOABI MOTYT HEMOCPEACTBEHHO YYacTBOBaTh B PEAKIMUAX
ruaponnsa, GorocuHTe3a. s HEKOTOPBIX KUBOTHBIX, HAIIPUMEp, IS KpyT-
JIBIX W KOJBYAThIX YEPBEM BOJA SIBISIETCS TMAPOCTATUYECKUM CKEJIETOM, BOAA
BBITIOJTHSACT TPAHCTIOPTHYIO (DYHKIIMIO — Y9acTBYET B TMEPEIABIIKCHUH BEIICCTB
1o opraHu3Mmy. bnaromapsi BBICOKOU YHENbHOW TEIJIOEMKOCTH, TEIIOMPOBOA-
HOCTH Boza oOecreumBaeT MO KaHHEe TEIUIOBOTO OajaHca B OpraHU3ME H
npenoTBpaiaer ero mneperpes. st pacTeHuii Boma sIBIsieTCS 00s3aTENIbHBIM
KOMITOHEHTOM Tiporiecca ¢orocuHTe3a. Boma HeoOxomuma it TpOpacTaHHs
CIIOp W CEMSIH, OIUIOAOTBOPEHUSI CIIOPOBBIX PACTEHUMU.

VBIaKHEHHOCTh Ha3¢MHBIX MECTOOOMTAHMI 3aBUCHUT OT TOJOBOIO KOJIHMYECT-
Ba OCAJKOB, TOATOMY B pa3HbIX reorpadMueckux 30HaX OHA CHUJIBHO pa3iu-
gaercs. Hemocrarounass iy W30BITOYHAS YBIQKHEHHOCTh CPEIbl — SIBISICTCS
JUMHUTUPYIOIIMM (DaKTOpOM JIsi Ha3€MHBIX OpPTaHWU3MOB.

JKOJIOTHYECKUEe TPYNIbl PACTEHHI MO0 OTHOLIEHMIO K BJjare. [lo oTHO-
HIEHUIO K BJAare NPHUHATO ACIUTh BCE HA3EMHBIE PACTEHUS HA TPU SKOJOTH-
YEeCKHEe TPYIIIBL Kcepoghumol, me3o¢umul, cucpoghumoel. Y KaKAOH TPYIIH B
MIPOIIECCE DBOJIIOIMK BBIPAOOTAHBI CIICIUPUUECKUE MPUCTIOCOOICHUS K BOIHO-
My PEXHUMY CpEIBbI.

Kcepogpumur (0T rpey. xerox — cyxoi, phyton — pacTeHue) — pacTeHus,
MIPUCTIOCOONICHHBIE K JKU3HHM B 3aCyNUIMBBIX cpemax. K HUM oTHOcATCS pacre-
HUS CTENEH, MyCThIHb, MOTYITYCThIHb, CaBaHH, BEICOKOTOphs. KcepoduThl BhiEep-
KHUBAIOT JUTMTEIILHYIO HEIOCTAaTOYHOCTh BJIAarv. Y KCepo(dUTOB CHOPMUPOBAHBI
pa3uyHble MPHUCTIOCOONICHUS] K CyXHM MECTOOOUTAHMSIM: OTPaHWYEHHUE 3arpar
BOJBl HA TPAHCIMPAIMIO; aKTUBHOE OOBIBAHWE BOIBI MPHU €€ HENOCTaTKe B
MOYBE; CIIOCOOHOCTh 3amacarb BOIY B TKaHSX U OpraHax Ha BpeMsl 3aCyXH.

B 3aBucmMoOCTH OT THMa ajanTanyii BBLICISIOT JBE (HOPMBI KCEPODUTOB —
CYKKYJICHTBI M CKJICPO(HTHI.
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Cykxynenmor (OT nar. succulentus — COYHBIN) — MHOTOJICTHHE DPACTCHHUS,
CIOCOOHBIE 3amacarh BOAY B CBOMX TKAaHSAX W OpraHax, a 3aTéM SKOHOMHO €€
pacxomoBarb. Takue pacTeHWs, KaK arapa, ajiod, MOJIOAWIO (JHCTOBBIE CYKKY-
JICHTBI), HAKAIUTMBAIOT BOJY B MSICHCTBIX JICTBSIX, a KaKTyChl, Mojiouan (cTeo-
JIeBbIe CYKKYJCHTHI) MMEIOT BOJO3alacarolllie TKaHH B KOpe M CepIIeBUHE
credns. DNUAepMHUC Y CYKKYJICHTOB TOKPBHIT TOJCTBIM BOCKOBBIM CJIOEM WIIU
BOJIOCKaMH. YCTBUI[ MQJI0 U OHHM JJHEM 4Yallle BCETO 3aKpBITHL. Y CTEONEeBBIX
CYKKYJICHTOB JIHCThSI PEIYIIMPOBAHBI M UMEIOT BUJI KOJFOYEK (KakTychl). DyHK-
U0 (OTOCHHTE3a BBITIONHSAIOT 3€j1eHble cTedmu (puc.15).

Cknepogpumut (0T Tped. scleros — TBepplil) — CIOCOOHBI aKTUBHO J0OBIBATH
BOJY W3 TOYBBI, Jaxe Npu ee Hemoctarke. OHM He CIOCOOHBI 3armacarh Blia-
Ty, HO KJIETKH CKJIEPO(PHUTOB CIIOCOOHBI YAep)KHBaTh BOAY Onaronmapsi BBICOKOM
B3KOCTU LUTOIUIA3MBI. JTO CO3/A€T BHICOKOE OCMOTHYECKOE JaBJICHHE KIle-
TOYHOTO COKa, Onaromapsi KOTOPOMY CKJIEPO(HUTHI YCHUIICHHO BCACBIBAIOT BOJIY
U3 TIOYBBI, MMOITOMY WX Ha3bIBAIOT «pacTEHUs-HACOCH». KopHu ckiepoduToB
YXOIST TIyOOKO B 3€MJTO (CakKcaysl, BEpOITFOKBsSI KOJIOUKA M Jp.). Y CKIepodu-
TOB BbIpaOOTaH psii MOP(OIOTHYECKUX aaanTaiyi, COCOOCTBYIOIIMX 3KOHOM-
HO pacxooBaTh BOAY 3a CUET YMEHBIICHHs TPAHCIHPAIMU: JKECTKUE JIUCTBS C
MaJICHbKOW TOBEPXHOCTBIO (BEpOIOXKBSI  KOJIOYKA); CHJIBHO PpPacCeueHHbIE

Arasa Monoguno

Mosnouait Kaxtyc
Puc.15. CykkyneHTsI.
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TUCThs (TIONBIHB); JIMCThS,, B BUJE 4YelIyeK (cakcays, MOXOKEBEIbHHK) WIIH
KOJTFOYEK; BOCKOBOM HAJIET WJIM BOJIOCKHM; YCTBHUIIA MOTPYXEHHOTO THIIA.

Tuzpogpumur (ot rpeu. hygros — BiIaxHbIA, phyton — pacTeHHe) — pacrte-
HUSI, JKUBYIIME HA CUJIBHO YBJI)KHEHHBIX IMOYBAX M TPU BBICOKOW BIYKHOCTH
Bo3ayxa. [lIpencraButensiMu TUTPOQUTOB SBISIFOTCS: PHC, TPOCTHUK W JP.
I'urpodutel He CcHOCOOHBI TEPEHOCHUTH JaKe HEOONBINONW HEJOCTATOK BIIa-
T B TOYBE M OBICTPO YBSHAIOT. Y HEKOTOPBIX BHIOB B KOPHIX M CTEOMNSX
BO3MOXXHO HaJM4YME a’peHXMMbI (OT Tped. — BO3MyX, enchyma — TkaHb) —
TKaHW, 3amacaromme Bo3ayx (OomorHbie rurpodutsl). KopHeBas cucrema
pa3BuTa c1ab0, KOPHH TOHKHE, 4acTo Oe3 KOPHEBBIX BOJOCKOB. [ UTpOQUTHI
MPUCTIOCOONICHBI K MHTEHCHBHOM TpaHCTHpauy. JIMCTOBBIC TIIACTHHKY TOHKHE,
YCTBHIIA TIOCTOSTHHO OTKPBITHI.

Mezogpumpr (0T Tped. mesos — CpemHui, phyton — pacTeHue) — pacTeHHs,
OOHTaIONMe B YCJIOBHSX YMEPEHHOTO YBIQXKHEHHS. OHHM CIIOCOOHBI TIEPEHO-
CHTh KPaTKOBPEMEHHBIN HEIOCTATOK BIard. Y HHUX YMEPEHHO Pa3BUTa KOpHEBas
cucteMa. Ha KOpHSX MMEIOTCS KOPHEBBIC BOJIOCKH, B JIMCTBhSIX — HEOOJbBINOE
KOJIMYECTBO YCTHUIL. B 3aBHCHMOCTH OT OOECIEYEHHOCTH BJIArod, YCTHHUIIA
MOTYT B J1t000€ BpeMS OTKPBIBAaThCS WJIM 3aKphIBaThCsA. IJTO HamoOolee
pacrpocTpaHeHHas! IKOJIOTHYECKasi TpyIma pacTeHnid. Me3oduramu SBISIOTCS
pacTeHusi aJpIpOB, JYTOB, TIOYTH BCE KYJIBTYPHBIC PACTCHHS YMEPCHHOW 30HBI

JKOJIOTHYECKHEe TPYNNbI KMBOTHHIX MO OTHOIIEHHI0 K BJaare. J[is
KUBOTHBIX BJIQYKHOCTh TaKXKE SIBJISCTCS BAXKHBIM DKOJIOTHYECKUM (AKTOPOM.
[lo OTHOMmIEHWIO K CTETNECHM BIIAKHOCTH JKUBOTHBIX MOXKHO pa3JeiiUTh Ha
CJICYIOIINE JKOJOTUYSCKHUE TPYNIBI: BOAHBIE (KOpPAJLIbI, MEIY3bl, PHIOBI U
Ip.), TOJYBOJAHO-HA3eMHbIC (JIATYIIKH, KPOKOIWJIBI, NMUHIBHHBI W Jp.), Ha-
3eMHbIE (OONBIIMHCTBO WICHUCTOHOTHX, MPECMBIKAFOIIMXCS, TTHII ¥ MIJIEKO-
MTATAFOIIHX ).

HazemHble )KMBOTHBIC HYKIAIOTCS B TIEPUOAUYECKOM TMOTPEOJICHUU BOIBI
JUIE €€ BOCIIOJIHGHUS! BCJICJCTBHE BBIJICICHHUS W HCIAPEHUs. Y JKUBOTHBIX
BBIPA0OTAJIUChH Pa3HBIC THUITHI aaNTAI[Mil B 3aBUCIMOCTH OT BOJHOTO PEKHMA!
¢duznonornueckne, MOpHOJIOTHUECKHE U TIOBEIACHUYECKUE.

Qu3uonozuueckue adanmayuu — OCOOCHHOCTH IIPOIIECCOB JKU3HEICH-
TEBHOCTH, BOCTIOJHSIONUE IeQUIUT BIard B opraHm3me. [ITHIBI, MIieKo-
MUTAIONIUE THIOT BOAY, 3¢€MHOBOIHBIC TOIVIOMIAIOT €€ KOKHBIMH ITOKPOBAMH,
KUBOTHBIE MYCTHIHb JIOBOJIBCTBYIOTCS BOJIOHM, KOTOpas MOCTYIMAET C THIICH.
Bcerpedarorcst )KMBOTHBIC, KOTOPBIE JKMBYT 3a CYET METa0OJUYECKOW BOIIBI,
oOpa3zyeMoii B Tmporiecce OKHCIICHHs 3aracoB Jkupa. ModeBas KHCIIOTa B
Ka4eCTBE KOHEYHOTO MPOAYKTa OOMEHa BEIECTB XapaKTepHa JUIsl KUBOTHBIX
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3aCyIUIMBBIX MECT OOuTaHWs. MoueBas KUCIIOTa IUIOXO PAacTBOpHMMA B BOJE
U JUId €€ BBIBEJEHHUS BOJA IOYTH HE HYXKHA.

Mopgonozuueckue adanmayuu — TPUCTIOCOONICHUS, OOECIICUNBAIOIINE
3aJiep’KaHre BOJbI B OpraHU3ME >KMBOTHBIX. Y MTHUI[ TEJO MOKPBITO MEPBSIMHU,
a 'y MJIEKONUTAIOMMX — HIEPCThIO. Y MPECMBIKAIOIIMXCS €CTh POrOBOM IOKPOB
Tena (pOroBble 4YelIyW M IUIacTHMHKHM). Hacexkomble M maykooOpas3Hble HMMEOT
MHOTOCJIOMHBIA XWTUHOBBIM TTOKPOB. Y HA3€MHBIX MOJUIFOCKOB — PaKOBHHBL.

Dmonozuueckue adanmayuu — TPUCIIOCOONCHUS, HANpaBICHHBIE Ha
AKTUBHBIM TMOWUCK BOJABI XUBOTHBIMM. MHOruMe JKHMBOTHBIE NEPUOAUYECKU
IIOCEIal0T MecTa BOAOMmOs. B CyXxou mepron ce30Ha OHH MUTPUPYIOT B
paiioHbI ¢ OOJBIIECH BIAKHOCTBIO. [lanekue MUTrpanuy K BOJIOTIO0 COBEPIIAIOT
AHTWJIONBI, caiiraku. HekoTopele KUBOTHBIE B CyXOW MEPHUOA NEPEXOIAT Ha
HOYHOW 00pa3 >KM3HU WJIM BMANAIOT B JIETHIOK CIsUKy (Tabmuma 1).

Tabnruya

MexaHu3Mbl NPUCIIOCO0JIEHNSI PACTEHUI M SKUBOTHBIX
K HeI0CTATKY BOAbI

Ananranuu |

IIpumepsl

YMeHnbeHue MmOTePHU BOALI

Y XBOWHBIX (COCHA, €1Ib, IUXTA) JTUCThS
MIPEBpAIIICHBl B KOMOUYKH, y CaKcayla B
YeuIy K1

JIucTes MPEBpaICHbI B UTJIbI UJIN KOJIOYKH

[TorpyxeHHble ycThUIIA XBOWHBIE IEPEBbSI

ToncTast BOCKOBast KyTHKYJIa XBOIHBIE 1EPEBBS

OHYHICHHBIG TTHCTBSI PacTenus JKaunjiay — aJbIIMMCKUE

pacTeHus
COpachIBaHHE JTUCTHEB TIPH 3aCyXe [Tonbrab
YeTbuia OTKPBITHL HOYBIO B 3aKPBITHI THEM | CYKKYIJIEHTHI

YMeHbIICHNE HITH TpaHCIIUpaAILun
IIOTOOTACIICHUA

MHorue mycThIHHBIE PacTeHHs, BepOITFON

JKuBoTHBIE IpstuyTCSl B HOpax

Mernkue myCcThIHHBIE MIIEKOMTUTAIOIINE,
HarpuMep MyCThIHHAS KpbIca

I[BIX&TGHLHBIG OTBCPCTUS ITPUKPBITHL
Ki1alrrfaHaMHu

MHorune HaceKoMEbIe

MakcuManbHO 00€3BOKEHHEIE IMPOAYKTHI
BBIZCIICHUSA (MO‘la )4 3KCerMCHTI>I)

MHorue HaceKOMEbIe
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YBeanueHne MOIIOIIEHUA BOAbI

OOmmpHast MOBEPXHOCTHAs KOPHEBAs
CUCTEMA

Jxysryn (Kannapim)

['my6oxo mpoHuKaromue KOpHH SaTak (BepOimoxns KOTIOUKa)

[IpoxiagpiBaHue MyTel K MOA3EMHBIM BOAAM TepMuThI

3anacanue BOAbI

B cnenmanusupoBaHHOM MO4€BOM 1y3blpe | IlycThIHHAS JsAryIKa

B Buze xxupa (Bona — npoaykT okucnenus) |IlycTeiHHas kpbica, BepOon

DuU3u0JI0rnYecKasi yCTOHYUBOCTh K MOTEpPe BOAbI

[Ipu BuIUMOM 00€3BOKUBAHUH [TanopoTHHKH, M1ayHBI, MOX000pa3HbIE 1
COXPaHSETCs JKU3HECTIOCOOHOCTh JTUIIaHHUKA

[Totepst 3HAYUTENBHON YaCTH MACChI
TeJa ¥ ee BOCCTaHOBIICHUE NP Hanuuuu | JloxkieBoi uepBb, BepOon
JIOCTYIIHOH BOJIBI

Ilepexoa B cocTosiHue aHA0M03a

[TepexxuBaroT HEOIATOTIPUATHEIN TIEPHUOL B
BHJIE CEMSTH

Ddemepsl

[lepexxnBatoT HEOIArONPHUATHBINA TIEPHO B
BUJIC JIyKOBHII U KITyOHEH

Ddemepon bt

IToIOrHYeCKUE MPUCTIOCOOTIEHUS

Crstuka

Uepermaxu, KJICIIH, JOXKICBBIC YCPBH

Hounotit 00pa3 ku3Hn Esxu, nemypsl

KnawueBble ciaoBa: BIaKHOCTb, TUTPODUTHI, KCEPOPHUTHI, ME3O(PHUTHI, CYKKY-
JICHTBI, CKJIEPO(MUTHI, (PHU3MOIOTHUECKUE aJanTalid, MOPQOIOrHiecKrue ajaar-
Tallu1, 5TOJIOTMYCCKHUEC aaalTaluu.

Bonpocsl u 3axanus.

1.
2.
3.
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Kakue skonoruyeckue rpynnbl pacTeHUH BBIACISIOT MO OTHOLICHHIO K Biare?
OxapaxTepusyite aganranuu TurpoputoB. HazoBure mx mpencraBuTenei.
Kakne oOmue ¥ OTIMYMUTENBHBIC YEPThl CTPOCHUSI MMEIOT CYKKYJICHTBI W
CKIepopUTHI?

Kakne Tumel agantaiuii K pa3indHOMY BOAHOMY PEXHMY BbIpAOOTaIHCh y
KUBOTHBIX?

Kakne mnpucnocoOneHns K HM3MEHEHHMIO BOIHOTO pEXHMMa pPa3BHIHMCh Yy
JKUBOTHBIX B mpouecce sposmouun? IlpuBenute npumepsl >KUBOTHBIX,
NPUCHOCOOJICHHBIX K CYIIECTBOBAHHMIO B YCJIOBMAX Ie(HUUMTA BIaru.

. YcTaHOBUTE COOTBETCTBHE MCIKAY SKOJOrMYCCKHMHU TI'pyIIiaMu paCTeHI/Iﬁ 1o

OTHOLICHUIO K BJIAre¢ M MX IMIPCACTAaBUTCIISIMU. DKOJIOTHYECKHUE T'pyIIIbL.



1. T'mrpodurer. 2. Kcepodursl. 3. Me3zodursl. IlpencraBurenu: a) TPOCTHHK;
0) MoJBIHB; B) Icopaliesi; T) 3PEeMypyC; 1) KakTyC; €) PHC; ) JIOTHK CIKUH;
3) OAyBaHYMK; M) Ky3WHHUS; K) TaJloXapHC.

Buickasyicume ceoe wmnenue.

1. IloueMy y cocHbI OOBIKHOBEHHOH, pacTylledl Ha NECYaHOH IOYBE, KOPEHb
YXOAUT TIyOOKO B TOYBY, a y pacTylleidl Ha 00JOTe — KOpHEBas cHCTEMa
MMOBEPXHOCTHAs?

2. IloueMy B IyCTBIHSIX M B CTEISIX MAacCOBOE LIBETCHUE PACTEHUH HAYWHACTCS
o4yeHb paHo (¢eBpanb — MapT) U ObicTpo mpekpamaercs? [laiite aprymen-
TUPOBAHHBIE OTBETHI.

3. OObscHHTE, TOYEMy BOJa SIBJISETCS HEOOXOOMMBIM YCIOBHEM CYIIECTBOBA-
HUSl BCEX OpraHuU3MOB Ha 3emJe.

3aganus AJIsl CAaMOCTOSITEJIbHOI PadoThI.
1. 3anonnuTe Tabnuiry. Hanmmimre npumepbl pacTeHU M MX MEXaHU3MbI aialTaLHu.

IKoJIOTHYeCcKUe rPyIbl Pacrenus MexaHH3MBI aIanTAIIAH

Kcepodutst

T'urpoduTtst

Me3zodutst

2. 3amomuure Tabnuiy. Hamummre mnpuMepbl >KUBOTHBIX W WX MEXaHU3MbI
ajlanTammn.

ApanTanuu KuBoTHbIE Mexanu3Mbl aganTanum

DHU3HOIOrHYeCKHIE ajarTainnun

Mopdooruueckne aganTarium

DTONOrMYecKre aganTalun

§ 11. IOYBEHHBIE U TONMOT'PA®ONUYECKHUE ®PAKTOPBI

Bcnomnume, kaxoe 3uauenue ONsl  JHCU3HEOesTMEIbHOCIU OpcanHu3ImMos
umerom MmuHepalbHble 661/1/;667’}’1661? Kax npoucxo@um MUHEpAalbHoe nu-
maHue pacmenud U JHCUBOMHDLIX?

IlouBennble — 3naduyeckue ¢akropsl (or rped. edaphos — 3emus,
MOYBa), TIOYBEHHBIE YCJIOBUS, KOTOPBIC BIUSIOT HA XKM3Hb M PACIPOCTPAHEHHUE
KUBBIX opraHu3MoB. K smadudeckum Qakropam OTHOCST BOAHBIN, Ta30BBIA U
TEMIEpPaTypHBIA PEKUMBI TIOUBBI, €€ XUMUYECKHI COCTaB U CTPYKTYpy, KOTO-
past 00ycliOBJIeHa TIPEUMYIECTBEHHO OPraHMYECKHMMHU BEIECTBAMHU.
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Ilouea — >TO TIOBEPXHOCTHBIM CJIOW 3E€MHOW KOPBI, KOTOPBIH 00pasy-
€TCSl U Ppa3BUBACTCS B PE3YJIbTaTe B3aUMOJEWUCTBUS pPACTEHUM, KUBOTHBIX,
MUKPOOPIraHU3MOB, TOpHBbIX mopoA. [louBoBeneHne — 3TO Hayka O IOYBE,
€e CTPOCHMH, COCTaBE, CBOMCTBaXx M TeorpaduueckoM paclpoCTPaHECHUU;
3aKOHOMEPHOCTSX €€ MPOUCXOKICHUS, Pa3BUTHsI, (DYHKIIMOHUPOBAHUS U POIH
B INPUPOAE; MyTSIX U METOJAX €€ MEJIMOpalUH, OXpPaHbl U PALUOHAIBHOTO
nCcnoJib30BaHUsl. OCHOBOIOJOXHUKOM IIOYBOBEJICHUS SBIAETCS PYCCKHU
yueHblii-ecTecTBoUCIbITaTeNb B. B. [lokyuaes.

B.B. JloxyuaeB Bblhenss TsATh (DAaKTOPOB IMOYBOOOpA30BAHMS: IOYBO-
oOpasyromias (MaTepuHCKas) MOpoja; KJIMMAaT; >KUBbIE OpraHU3MbI; penbed
u Bpems (Teoslormueckuii Bo3pact). B HacTosiee BpemMsi OHHM TMOMOJHUIHUCH
XO3MCTBEHHOHN JESITENbHOCTBIO YEJIOBEKA.

[TouBooOpa3yromue mOpoasl — 3TO TOPHBIE MOPOABI, U3 KOTOPHIX (hopmu-
pyetcst mouBa. IlepepabaTbiBasi MUHEpabl TOPHBIX MOPOM, B (HOPMUPOBAHUU
MOYBHI MPUHUMAIOT y4YacTHUE OCAJKH, arMocdepa, Temreparypa, pacTUTEIb-
HOCTb, JKUBOTHBIE 1 MUKPOOpPTaHU3MbI. [ TaBHBIM (haKTOpOM Iepepacrpeee-
HUSl COJIHEYHOW pajfaIliil U OCAJKOB SIBISIETCS pelibed, KOTOPBI OKa3bIBACT
BJIUSIHUE HA BOJHBIM, TEIUIOBOM M COJEBOW pexkumbl mouB. [louBa BO3HUK-
Ja TOCJE TOSBJICHUS KHUBBIX OpraHm3MoB. [louBoOOpazoBaHME MPOUCXOIUT
Omaromapsi TIyOOKOMY M CJIOKHOMY B3aWMOJAEHCTBUIO MEXIY PAaCTHUTEIbHBI-
MU U KMBOTHBIMM OpPraHU3MaMH. 3€JI€HbIE€ PACTEHMS SIBISIOTCS OCHOBHBIM
MOCTaBUIMKOM CBEXKHX OPraHMYeCKHUX BEIECTB id NO4YBbl. B pesynbrare
MPOUCXOIUT 3HAUUTEIBHOE MpeoO0pa3oBaHMe MaTepUHCKOW moponbl. Hempe-
PBIBHOCTH Tpoliecca MOYBOOOpa3oBaHUs, 0OECIEUMBAET MPUTOK CONHEUHOU
SHEPIHH, JTOCTUTAIOIIUA MOBEPXHOCTU 3EMIIU.

[TouBy HacensitOT pa3auyHbIE IOYBEHHBIE MUKPOOPTraHU3MBbI (OakTe-
puH, BOIOPOCIH, TPUOBI), TPEICTABUTEIN MHOTUX TPyNI OECIO3BOHOYHBIX
(mpocreifiine, 4yepBU, MOJUIIOCKH, HACEKOMBIE W HUX JIMYMHKH), POIOIIHE
MMO3BOHOYHBIC (CYCIIMKH, 3€MJICPOUKH, KPOThl). OpraHu3Mbl, >KUBYIIUE B
MOYBE, UTPAIOT BAXKHYIO POJIb B (DOPMHUPOBAHUH TUIONOPOAUS TMOYB M TaKUM
o0pa3oM cIyKaT OJAHUM U3 CYIIECTBEHHBIX (PAKTOPOB MOYBOOOpPA30BAHUSI.

OnmauM w3 (GakTOpOB MMOYBOOOpPA30BaHMS BBICTYMAET XO3SHCTBEH-
Has JIeATeJIbHOCTh YeJIOBEKAa. B Hacrosiiee BpemMsi B 30HE JACSATEIbHOCTH
YeJIoBEeKa MOYTH HE OCTaJOCh HETPOHYTHIX MOYB. MexaHuueckas oOpaboTka
(Bcmamka), ynoOpeHue, OCylIeHHE, OpOIIEHHE, CEHOKOIICHHE, BBINAC CKOTA,
BBIpyOKa JIECOB W Jpyrue NpHEMbl M3MEHSIOT HaIpaBlIEHUE M CKOPOCTb
€CTECTBEHHOTO MOYBOOOPA30BaHMs, M Ka4eCTBO MOYBbI. C pa3BUTHEM HAYUYHO-
TEXHMUYECKOT0 IMporpecca M OOIIECTBEHHBIX OTHOIIEHUH YCUJIMBAETCS
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UCIOJIb30BaHUE TOYB M HX IpeoOpazoBaHHue. YeloBEK MOXET CO3HATEIbHO
YIOPaBISATh €CTECTBEHHBIMU IPOLECCaMH MOYBOOOpa30BaHUs, yilydllass ModY-
BEHHOE Iulofopoaue. HempaBuiibHOE HCIIONB30BaHUE ITOYBBI, HECOONIIOIECHHE
IIPAaBUJI BBIPAIMBAHUS CENBCKOXO3SIMCTBEHHBIX KYJIBTYD MOXET INPUBECTH K
paspyllEHUIO IOYBBI, €€ 3acojeHHI0 U 3abonauuBanuio. Ilo obGecnedenuto
IIPAaBUJIBHOIO COCTOSIHUS IIOYBBI U 10 IPEIYIPEKIACHUIO 3arPA3HEHUS I10YBbI
IpopaboTaHbl KOMIUIEKC MEPONPUSATHI.

Takue cBOMCTBa IOYB Kak, CTPYKTypa M COCTaB, KHCIOTHOCTb pH, Ha-
JIMYUE OIPEICIICHHBIX XMMHUYECKUX DJIEMEHTOB U JPYrHE BIMAIOT Ha COCTaB
U pazHooOpaszue pacteHuil. Penbed, ypoBeHb TPYHTOBBIX BOJ, SKCIO3HIIUS
CKJIOHa M PsJ JpYrux (akTOpoB OTpa)KarOTCS HA BHJAX PACTUTEIbHOCTH.
XOTsl Ha Ha3eMHBIX JKUBOTHBIX 31aduyeckue (hakTopbl OKa3bIBAIOT MEHBIIIEE
BIIMSIHHE, HO TEM HE MEHEE, JKMBOTHBIC TECHO CBS3aHBI C PACTUTEIBHO-
CTBIO, KOTOpas UIpacT PELIANOILYI0 POJIb B PACHPEACICHUN KUBOTHBIX. [
KUBOTHBIX OOJIbIIOE 3HAYEHHE HMEET XapakTep IO4YBbI, BIUSIONIMNA Ha HX
nepeaBukeHue. Hanpumep, KONBITHBIM >KMBOTHBIM, KOTOpPBIE JKMBYT Ha OT-
KPBITBIX MPOCTPAHCTBAX M CHACAIOTCS OT BPAaroB OErCTBOM, JJIsi YBEIUUECHMS
CHJIbl OTTAJIKUBAaHUS HEOOXOJMMa IJIOTHAsl 1OYBa.

Tonorpaguyeckue ¢axropnl. Bousiane abuorndecknx (HakTopoB B 3HA-
YUTENIFHOM Mepe 3aBHUCUT OT TOMOrpapHUECKUX XapaKTEPUCTUK MECTHOCTH,
KOTOpPbIE CUJIBHO M3MEHSIOT KJIMMaT M 0COOEHHOCTH MO4Bbl. K OCHOBHBIM TO-
norpaduueckuM (akTopamM OTHOCAT: BHICOTA HAJ YPOBHEM MODS, SKCIIO3UIIHS
(OCBEILIEHHOCTD) CKJIOHA, KPYTH3HA CKJIOHA.

OmHMM M3  OCHOBHBIX ToOIOrpapUuecKux
(GakTopoB SBISIETCS  BBICOTA HAJl YPOBHEM
Mopsi. C BBICOTOM CHMXKAETCS TeMIeparypa,
BO3PACTacT KOJIMYECTBO OCAIKOB, CKOPOCTh
BETPa U MHTCHCHUBHOCTH PaJHaLliH, TOHWKACTCS
armMocgepHoe pasineHue. Ilo Mmepe mombema B
TOpPHOM MECTHOCTH HaOJIOIAETCsl BEpTHKAJIbHAsS

6°C

19°C

30HAJIBHOCTb PACHpENEIIEHUsT PACTUTENBHOCTH, b
COOTBETCTBYIOLIAS TIOCIENOBATEILHOCTH CMEHBI
IIUPOTHBIX 30H OT 3KBATOpa K IMOJIIOCAM.

[opel WrpatloT posib H30IUPYIOLIETO (ak- -
TOpa B Tpoleccax reorpauyeckoro BHIIO- S (0r) N (Cenep)
o0pa3oBaHusl, TaK Kak CIy»aT OapbepoM st
MUTpaIi OPTaHU3MOB. Puc.16. Dxcno3unus ckiioHa
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Eme onuu BaxHbI TOmorpaduyeckuii GakTop — sKcnosuyusi CKioHa —
MOJIO)KEHUE MECTHOCTU OTHOCHUTEIBHO CTOpPOH cBeTa (puc.16). B ceBepHoM
MOJTyIIapUH CKJIOHBI, OOpalleHHBIE Ha IOT, IMOJYyYaroT OOJIBIIE COJTHEYHOTO
CBETA, MOATOMY MHTEHCHBHOCTH CBETA M TEMIEpATypa 3AECh BbILIE, YEM Ha
JHE JOJIMH M HA CKJIOHAX CEBEPHOM OKCHO3WMLIMHU. B I0)KHOM monylIapuu
UMEET MeCTO oOpaTHasl CUTyalMs. ODTO OKa3blBaeT OOJbIIOE BIMSHHE Ha
COCTOSIHUE PACTCHUU U JKUBOTHBIX.

Taxoke TomorpaduveckuMm (akTopoM SIBISIETCS KpymusHa cKioHos. Uem
KpyY€ CKJIOH, TEM MEHBIIE PACTEHHM HAa HEM pAaCTET, TaK KaK BOJA CTEKAET
CO CKJIOHOB, CMBIBasl IIOYBY, YMEHbIIIas ee cinoil. Ha KpyThIX CkilOHax BCTpe-
YaroTCsi B OCHOBHOM KCEpO(UTHBIC PACTCHHS.

KaroueBble caoBa: smadudeckue (akTopbl, Tomorpadudeckne (HaKTOpBI, dKC-
MO3UIMSI ¥ KPYTH3HA CKIIOHOB.

Bonpocsl u 3axanus.

Uro nazwiBaeTcs faduueckuM (hakropom?

Kakoe 3HaueHne uMeroT snaduueckue (GpakTopbl AJsl KUBBIX OPraHU3MOB?
[MpuBeanTe MpUMEpPHI TPYMIT TOYBEHHBIX OPTaHU3MOB.

[Nepeuncnure nsATh (HakTOPOB MOYBOOOPAZOBAHMSL.

Kakune (hakTopbl OTHOCATCS K TOMOTpaduIecKum?

Nk v =

Boickasicume ceoe mmuenue.

1. B 4eMm mposBiseTcsS 3KOJIOTHUECKOE BIMSIHUE TOYBBI M pesbeda 3eMHOU
MOBEPXHOCTH Ha >KU3HEACATCIBHOCTh PACTEHHH W JKUBOTHBIX?

2. Oxapaktepu3yiTe MOTOJHbIE W KIUMATHUECKUE YCIOBHS Ballleil MECTHOCTH
C TOYKH 3PEHUS MX DJKOJOTMYECKOrO0 BIMSHHS Ha PACTCHUS, KUBOTHBIX H
JIpyTUe OpraHU3MBbl.

3. B uem mposiBIIsSieTCsS XO3SICTBEHHAS JICATENLHOCTh YelIOBEKa — KaK OJIMH M3
(hakTOpOB MOYBOOOPa3OBAHUS?

3aganus AJIsl CAaMOCTOAITEJLHOI PadoThl. 1. 3amomHUTE TAOTHUITY.

3HaUeHHe JJI9 3HaueHHe 119

Tonorpaguyeckue GpakTopbl o
KHUBOTHBIX pacTreHuii

Bricora Han ypoBHEM MODSI

BKCHOSI/ILII/IH CKJIOHa

KpyTusna cxiona

2. Touemy B.M. BepHajckuii Ha3Ban 1mo4By OMOKOCHBIM BEIIECTBOM?
3. OxapakTepusyiiTe poiib B Ipolecce NOYBOOOpa3oBaHUsl CIEAYIOMUX (haKTo-
poB: 1) kiuMar (Temrieparypa, BeTep, KOIM4eCTBO Biaru); 2) penbed, 3) odnme
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OpPraHUYECKUX OCTATKOB, 4) pa3HOOOpa3ue U KOJUYECTBO KHUBBIX OPraHU3MOB,
oOutaromx B mouBe (31a)oOHMOHTOB); 5) CBOWCTBA MAaTEPUHCKOW IOPOIbI;
6) Bpemsi; 7) arpOoTEeXHMYECKHE MEpPONpPHATHS (BCHAIIKa, BHECEHHE IECTHU-
OUJIOB U T. 1.).

4. ObcynuTe B rpymie BONPOC O TOM, KaKk OpPraHU3Mbl BIHMSIIOT HAa COCTaB U
wiogopoaue mnous. ONUIINTE CHUTyalHIo, NPH KOTOpOH cpenu (akTopoB
MoYBOOOpa30oBaHusl OyayT HMCKIIOUEHBbI OpraHu3Mmbl. Kak 3To moBnusier Ha
IJI010pOie TOYB?

§ 12. BAOTUYECKHUE ®AKTOPBI CPEJBI.
®OPMBbI B3AUMOJEVNCTBUI OPTAHHU3MOB

BCI’IOMHume, KaKkue 63aumMOOmHOULeHUs cyuiecmeyont Me.?fC()y opcaHus-
mamu? Kax napasumsl, XUWHUKU 6]IUAION HA COCMOAHUE suoa?

B npupomHBIX YCHOBHMAX KaKAbId JKMBOM OpraHW3M CyLIECTBYeT BO B3au-
MOJZICICTBUM C JPYTMMH IPEACTABUTEIAMU JKUBOM IIPUPOAbL. B3ammonencreus
MEXKJy OpPraHU3MaMM, a TaKKEe BIMSHUEC WX HA YCJIOBHS YKU3HU IIPEICTABIIIOT
co0Ol COBOKYIHOCTh OMOTHYECKHX (hakTopoB cperbl. Bee ¢opmel B3aumoneicT-
BUM MEXIy OpPraHM3MaMM COCTaBJIIOT OMOTHUUYECKUE (DAKTOPbI Cpelbl OOMTAHMS.

buotnueckue ¢axkTopsl pasAensloT Ha ABE NOATPYNIbl. Buympueu-
006ble — B3aUMOOTHOIIEHUS MEXKIy OCOOSIMH OJHOIO U TOrO K€ BHJA.
OTO0 BaxHBIM (PaKTOp caMOperyJIupoBaHUS MONyisuuil. Mexceuooswvie —
B3aMMOOTHOIIEHUsI MEXAY OCOOSMHM pa3HBIX BHIOB.

Tunel B3aMMOOTHOILIEHUM, IIPU KOTOPBIX YUCIEHHOCTh B3aUMOIEHUCTBYIO-
IIUX IOMYJISLUM OCTAeTCs HEM3MEHHOW, HAa3bIBAIOTCS HEUTpaabHbIMU. Eciu
K€ TpU B3aUMOACHWCTBUU YUCIEHHOCTh XOTS Obl B OJHOW MOIYJSIIMU TOBBI-
miaercss 0e3 CHWKEHMs B JPYroi, TO TaKu€ B3aMMOOTHOIIECHUS Ha3bIBAIOTCSA
MOJIOXKUTEIbHBIMH, WM CHUMOHMOTHYECKHMMH. B3anMMOOTHOIIEHMS, KOTOpBIE
IIPUBOJAT K CHWKCHHMIO YMCIIEHHOCTU XOTS Obl B OJHOW M3 NOMYJIALMH, He-
3aBUCHMO OT XapakTepa YHUCICHHOCTH B JAPYrol NOMYJSALHH, Ha3bIBAIOTCS
OTPULIATENIbHBIMU, WM aHTATOHUCTHUYECKUMU (aHTHUOMO3).

JIro0oii THH B3aMMOOTHOIIIEHHH MOYKHO OIKCarh C IIOMOIIBIO CHMBO-
JIOB, OTPaXXalOlIMX W3MEHEHUE YHCICHHOCTH B3aUMOACHCTBYIOIMX IIOILy-
JSILMI:  OTCYTCTBME M3MEHEHHs YHCICHHOCTH 0003Ha4aTb CHMBOJIOM «O»,
YBEJIMYCHUE YHCICHHOCTH — CHMBOJIOM «1», a CHIDKCHUE YHCIEHHOCTH —
CUMBOJIOM «-». Vcnome3yst 3T 0003Ha4yeHus, Haubojee paclpoCTpaHEHHBIE
THUIbl MEKBHJOBBIX B3aMMOOTHOIIEHUI NPEACTABUM B BUJE TaOIHULIBL.
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Tabnuya 2

CHuMBOJIBI Tunbl JKOJTOTHYECKHX B3auMOAeHcTBUI
(00) B3anmHO HEWTpabHBIC — OpraHU3MBI HE OKa3bIBAIOT BIIMSHUS APYT HA ApyTa
(++) B3auMHO BBITO/IHBIE CBSI3U — MEXK/Ty OpPraHU3MaMU CYyIIeCTBYIOT

B3aMMOBBIT'OJHBIC ITOJIC3HBIC CBA3N

(+-) [Tosne3Ho BpeaHbIE — OAMH U3 OPTAaHU3MOB [OIYYa€eT BBITOAY, APYTrou

HCIIBITBIBACT YTHETCHUC

(+0) [Tone3Ho HEUTpaNIbHBIE — OJTMH BUJT MOJIyYaET MOJIb3Y, APYTOl HEe
WCTIBITHIBAET Bpeza

(-0 BpenHo HelTpanbHbIe — OUH BUJ| YTHETAETCS, IPYTOX HE U3BJICKAET I10JIb3bI
(=-) B3auMHO BpeIHbIC CBSI3U — OTHOIICHHUS, BPEJIHBIC /1T 000MX OPraHU3MOB
HejiTpaau3m — 5TO OTCYTCTBHE B3aWMHOIO BIIMSHHMS OPraHU3MOB,

KUBYLIUX B OJHOM MPUPOJHOM cooOiiecTBe. Eciau Buabl NUTAIOTCA pa3HOU
MUIIEeH, TO 3a4acTyl0 OHM HE 3aBHUCAT JAPYT OT APYra, Jake ecid OOUTAIOT B
OJTHOM PKOCHUCTEME. B Ipupo/e MCTHUHHBIA HEUTPAIN3M BCTPEYAETCS OYEHBb
pEIKO, TOCKOJIBKY MEXKJIY BCEMU BHUIAMHU BO3MOXXHBI KOCBEHHBIE HIIH
OIOCPE/ICTBEHHBIE B3aUMOJIEUCTBHUS.

Hanpumep, ASTIIBI U JTOCH, KHUBYIIUE B JIECY, HE UMEIOT HEMIOCPEICTBEHHOIO
KOHTaKTa Jpyr ¢ apyroM. Ilpu HelTpaim3me Bubl HE CBSI3aHbI APYT C JPYroM
HETIOCPEACTBEHHO, HO 3aBUCST OT OOILEro COCTOSHUS Cpeibl OOUTaHMS.

Cum0m03 — (OT rped. CUH — BMECTe, OMOC — KHU3Hb) MPEICTABISAET TAKyIO
(¢opMy B3aMMOOTHOILIEHUM, MpPU KOTOPOW 0Oa mapTHepa WIM OAMH M3 HUX
U3BJIEKAeT NOJb3y OT JApyroro. K cuMOMOTHYECKMM MOKHO OTHECTH CIENYIO-
e (opMbl OTHOIICHUH: MYTyalu3M, IMPOTOKOOIEpAlUs, KOMMEHCATIU3M.

Mymyaauzm — 3TO ABYCTOPOHHE BBITOAHBIM U 00SI3aTE€NbHBINA ISl JKU3-
HU 000MX MOMyNAUMA TUN B3auMOOTHOUIeHWH. [lpu HapymieHun naHHO-
ro B3aWMOOTHOLICHUS JKU3Hb OJHON WM OOEHX MOMyJIsALUUN CTaHOBUTCA
HEBO3MOYKHOM.

TunuuHable TpUMEphl MyTyanu3ma: TpUO W BOJOPOCIH B JIUIIAMHHKE.
CuMOnoTHYECKHE B3aMMOOTHOIICHHUS MEXIYy KOMIIOHEHTaMHU JIMIIAHUKOB
CBOJSITCS K TOMY, YTO BOJOPOCTH CHAOXKAIOT TPpUO CO3JaHHBIMA UMHU B IIPO-
necce GOTOCUHTE3a OPTaHUYECKUMH BEIIECTBAMH, a IMOJIYYaeT OT HETO BOIY
C PAacTBOPEHHBIMU MUHEPAJIBbHBIMHU COJISIMHU.

Azor¢ukcupyromue 6akrepun U 6000BbIe: a30THUKCUPYIOMINE OaKTEpPUU
KUBYT B KOPHEBBIX BOJIOCKAaX OOOOBBIX pPACTEHUM, TJ€ OHHM IPEBPAILAIOT
CBOOONIHBIN a30T, YCBOGHHBIH M3 arMoc(depbl B aMMHUAK, U3 HEr0 CHUHTE3U-
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PYIOT aMHHOKHCIIOTHI. PacTeHust MCMONb3yeT aMMHUaK Il POCTa M Pa3BUTHS,
B TO BpeMs Kak OakTepuH MOIy4aloT MUTATEJIbHbIC BELIECTBAa U MOAXOJSAIIEEe
MECTO JJIsi pOcCTa.

[Insmoynbsie TpuOBI YAaCTO BCTYHAlOT B CUMOMOTHYECKHE OTHOIICHHUS C
KOPHSIMH BBICIIMX PAcCTeHUH, OCOOCHHO IpPEBECHBIX, 00pa3ysh MHUKOPHU3Y —
rpubokopenb. ['puOHMIIa TIPH 3TOM OIUIETAaeT KOPHHU JI€PEBHEB, I'PUOBI IO-
Jy4aloT OT PAaCTEHWH OPraHWYECKHE BEIIECTBA, PACTCHUS — BOAY U MUHE-
paJIbHBIE COIH.

TunuuHbIM npUMEpoOM MyTyalu3Ma SIBISETCS OTHOLICHUS TEPMUTOB U
KTYTHKOBBIX MPOCTEHINNX, OOMTAIOMIMX B MX KHUIIEYHUKE. TepMHUTHI MMHUTAIOT-
Csl IPEeBECHHOM, OIHAKO y HUX HET (DEpMEHTOB sl MepeBapUBaHMS LIEJUTIONIO-
3bl. JKT'yTHKOHOCIBI BBIpAOAThIBAIOT Takue (PEPMEHTHI U MEPEBOAAT KIIETUATKY
B caxapa. be3 mpocreimmx — CHMOMOHTOB — TEPMHTHI MMOTHOAIOT OT TOJIOJA.
Camu ke KI'yTUKOHOCLBI TIOMUMO OJaronpUsITHOTO MUKPOKIMMAra MOJy4aroT
B KMILIEYHHUKE MUY U YCIOBUS AJISI PAa3MHOMKCHMUS.

IIpomokoonepayus — 3T0 IBYCTOPOHHE BBITOJIHBIN, HO HE 0OS3aTEIbHBIN
IUI KU3HU TUIl B3aMMOOTHOUICHUH, KOTAA B3aMMOJAEHCTBHE ONaronpusTHO
CKa3bIBACTCSl Ha >KU3HENEATEIbHOCTH 00X MOMYyJSALUUH, HO KaKaas U3 HUX
MOXKET CyIIEeCTBOBaTh OTHIEIbHO. B mpupome BCTpedaroTcsi Tak HasbIBae-
MbI€ PBIOBI-YMCTUIIBIIUKN, OCBOOOXKAAIONINE KPYMHBIX PbIO OT HapyKHBIX
Mapa3uToB, HAXOAAIIUMXCA Ha KOXe, B KaOepHOW U POTOBOM MOJIOCTSX.
MenoHoCHBIE MMUENbl, B3aMMOACHCTBYS C IIBETaMH, CIIOCOOCTBYIOT UX
OMBIJICHUIO, @ caMU Moiy4arT nuiy (puc.l7, a).

( BUOTUYECKHUE CBsA3HU )

et e

( Cumodnos \ (Hel“npa.nmm 0o ) AHTHOHO3
AMeHcam3M XHUIHUYCCTBO
Myryanusm (+ + ) II T+
( YTy +) ( porokoorepars ( )) 00 % o
( Kommencammsm (+ +) ) ( TTapazutusm (+ —) ( Konkypenmust (——) 3

~

( KBaprupancrso \ (Cmpanemnqecmo .| Mexsugosas | | BuyrpuBumoBas

( Haxiiebanuecrso
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Kommencanuszm — Tun B3aMMOOTHOIICHWW, MPU KOTOPOM OJWH BHJI M3-
BJICKAET IOJIb3Y, HE MPUHOCS HU BpeJa, HU TOJIB3BI Ipyromy Bumay. Kommen-
cali3M, B CBOIO Oue€pelb, MOApa3AessieTcss Ha KBapTUPAHCTBO, COTPAINE3HH-
4ecTBO, HaxyjeOHuuecTBo (puc.l7, 6, 6).

Hcnonp30Banne OMHOTO BHAA APYTMM TOJIBKO KakK >KWJIHINE, HE TPUHOCS
CBOEMY «KHMBOMY JOMY» HHU TIONb3bl, HU BpENa, Ha3bIBACTCS CHHOWKUS —
keapmuparcmeo. IIpuMepoM MOTYT CIY)XKUTh JHIIAHHUKA M JMUDUTH —
pacTeHusl, OCEINSIOIMIMNECS] HEMOCPEICTBEHHO Ha CTBOJIAX U BETBSIX JICPEBHEB
(opxumeun, Mxu). B THe3max NTUIl M B HOpax T'PHI3YHOB OOMTAET MHOXXECTBO
BHUJIOB TAyKOOOPa3HBIX W HACEKOMBIX. HeKkoTopble pBIOBI MPSAIYTCS
cpeaM Imymanel, Meay3 W akTHHMWA. Ppiba ropuak OTKJIagbIBaeT HKpPY B
MaHTHIO JIByCTBOPYATOrO MOJUIIOCKA, HE MPUHOCS eMy Bpena. Pa3zBuBaromiuecs
WKPUHKH HAJEKHO 3alIMINEHBl PAKOBUHOW MOJUTIOCKA, HO OHHM O€3pa3iUYHBI
JUIS XO3sIMHA M HE TIMTAOTCS 32 €r0 CYeT. MIICKOMUTAIOIINE PA3HOCST TUIOBI
U CeMeHa C 3allelkaMH, He IMOoJydYas OT 3TOr0 HU BPEAa, HU TONb3HIL.

Companesnuuecmeo — MOTpeOIEHUE pPa3HbIX YacTel MIJIM BEIIECTB U3
OJTHOTO W TOTO e pecypca. [lpuMepom SBIAIOTCS B3aMMOOTHOIICHUS
MEXIy pa3JIMYHBIMU BHJIaMU TOYBEHHBIX OaKTepuii-campouTOB, IMepe-
pabaThIBalOIINX pa3Hble OpPraHWYECcKHEe BENIecTBAa M3 IMEpPEerHUBIIUX pac-
TUTEJNBHBIX OCTATKOB, W BBICUIMMH PACTEHHUSIMH, KOTOpbIE MOTPEOIAIOT
oOpa3oBaBIIMECs MPU 3TOM MHUHEPAIbHBIE COJIH.

dopMa KOMMEHCAM3Ma, BO3HHMKAIOMIAsi HA OCHOBE IIMINEBBIX CBS3EH,
Ha3bIBaeTCsl HaxJeOHW4eCTBOM. HaxneOHuuecmso — GopMa B3aMMOOTHOIICHUH,
IpY KOTOPOM OAMH BHUJ NOTPeOJsieT OCTaTKu muum Apyroro. Hampumep, nru-
bl MUTAIOTCSI OCTATKAMH THUIIMA KPOKOJIWJIOB, THEHBI W CTEPBSITHUKHU JIOCTAIOT
OCTaTKA TIHMIIM JIbBOB. B JKeIyIOYHO-KHMINIEYHOM TPAKTE YEIOBEKa OOWUTAIOT
OO0MBIIIOE KOJMYECTBO OAKTEPHH, MUTAIOIINXCS OCTATKAMU MHUIIM U HE TPUIUHS-
IOLIMX Bpeaa X03sMHy. Priba-nprinnana npu MoMOIH MTPUCOCOK MPUKPEIISETCS
K Tey aKyJibl U TIEPEIBUTACTCS C HEW, MUTAsIChb OCTATKaAMU €€ THIIIH.

AHTHOUO03. K aHTHOMOTHYECKUM OTHOIICHUSM MOKHO OTHECTH CIICTYIOIIHE
(bOpMBI OTHOIIECHMIA: KOHKYPEHIIHIO; TMapa3UTU3M; XUIIHHYECTBO; AMEHCAIIU3M.

Konkypenyusa — 310 B3aMMOOTHOLIECHUS] MEXKIY OCOOSIMH OJHOTO (BHYTpH-
BUJIOBasi KOHKYPEHIMSI) WM Pa3HBIX (MEXBUIOBAas KOHKYPEHIIHMS) BHUIOB,
KOTOpPBIE BBIPAKAIOTCS B COMEPHUYECTBE OPraHW3MOB 3a IMPaBO OOJaTaHUS
OJIMHAKOBBIMU peCcypcaMu Cpeibl. DTH OTHOLIEHMsI OTPULIATENILHO CKa3bIBa-
I0TCSl HA 00€MX BCTYIMBIIMX BO B3auMOJEHCTBUE cTOpoHax (pucl7, o).

KoHkypeHlMsi BO3HMKAaeT MEXIy pacTeHHsMH B OoppOe 3a CBeET,
BJIary W HCIIOJb30BaHUE TMOYBEHHBIX PECYPCOB; MEXKIY KOMBITHBIMH, TPHI3Y-
HaMH, CapaH4YOl — 3a OJHH M T€ K€ MCTOUYHHKHU MHUTAHUS (PacCTECHUs); MEKIY
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a) [lpomoxoonepayus: akTUHUS 0) Keapmupancmeo. ppida ropyax
3aIIUIIACT paKa OT XHUIIHBIX PBIO, a paK- OTKJIA/IBIBACT UKPHHKU B MAHTHIHHYIO
OTIIEIIbHHK, IePEMEIIasiCh, CIOCOOCTBYET HOJIOCTB JIBYCTBOPYATOT'O MOJUTIOCKA.
PacIpoOCTpaHEHHIO AKTHHHI U YBEINYCHUIO
MX KOPMOBOTO ITPOCTPAHCTBA.

8) Haxnebnuuecmeo: nepenuuii CiuHHol  2) KonKypenyus: caMIibl MISKOTTUTAIOIIIX

TUIABHUK PHIOBI — MPUTHIIATBI B IIEPUO/ PAa3MHOKEHUSI BCTYNAIOT APYT
peoOpa3oBajIcsi B MPUCOCKY, € IIOMOILBIO C IpyroM B 00pb0Yy 32 BO3MOXKHOCTh
KOTOPOH ppI0a IPOYHO yAEP >KUBACTCS Ha 003aBeCTHCh CEMbEH.

MOBEPXHOCTH TeJIa aKyJIbl.
Puc.17. B3auMOOTHOIIIEHUS MEXITY OpTraHU3MaMHU.

Pa3HBIMHU BUJIAMH KPYITHBIX XHIIHBIX PbIO, OOMTAIOIIMMH B OJJHOM BOJIOEME M
MUTAOIIAMUCS OJTHUMH U TEMH K€ PHIOAMU; BOJIKOM U JINCUIICH, OXOTSIMHUCS
Ha 3ai1IeB; XUIIHBIMUA NTHIIAMH JIeCa, KOPMSIIUMHCS IPhI3yHAMH.

BHyTpuBUI0Bass KOHKYPEHIIMSI HOCUT OOJIee OCTPBIH XapakTep, YeM MEx-
BHJIOBasl, TaK KaK y 0COOCH, MPUHAJICIKAIIUX K OJHOMY BHTY, SKOJIOTHUECKHE
noTpeOHOCTH BCET/Ia OIMHAKOBBL. B pe3yiibrare Takoit KOHKYPEHIIMH 0COOH B IT0-
MYJISIIAN OCTA0IAIOT APYT APYyTa, 9YTO BeAeT K THOCIH MEeHee PUCIIOCOOICHHBIX
0co0eii, TO €CTh K €CTECTBEHHOMY OTOODY.

MexBHI0Basi KOHKYPEHITHS 32 MPOCTPAHCTBO, THIITY, CBET, YOCKHIIE, TO €CTh
000 B3aMMOJICHCTBUE MEXKTY JIBYMs WM OOJiee MOIMYJISIUSIMU, KOTOPOE BPEI-
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HO CKa3blBAa€TCsl Ha MX POCTE€ M BbDKMBaHMM. Kak NpaBuio, w3 ABYyX BHUJIOB
C OIMHAKOBBIMHM HKOJOTMYECKUMH MOTPEOHOCTSAMHU OIUH OOSI3aTE€IbHO BBITEC-
HseT napyrou. KiaccmueckuMm mpuMepoM MEXBHUIOBOW KOHKYPEHLIMH SIBISFOTCS
ormucanHble pycckum Ouosorom [N®. layze ombitel (1932 1). B aTHX ombiTax
KYJIBTYpbl JIByX BHIOB HMH(Y30pHil CO CXOOHBIM XapaKTE€pOM IHTAHUS TOMe-
A 10 OTJACNBHOCTM M COBMECTHO B COCYIbl C CEHHbIM HactoeM. Kamprii
BUJI, NTOMELEHHBI OTAENBHO, YCHEIIHO Pa3MHOKAJICSH, OCTHras ONTHUMaJIbHOM
yucieHHOCTU. [Ipu momenieHnn e o0enx KyJIbTyp B OAMH COCYIl YHCICHHOCTb
OIHOTO M3 BUJIOB IOCTENIEHHO yMEHbIIAJlach, U OH McuYe3asl U3 Hactos. B xoxe
SKCTIEPUMEHTAa HU OIWMH W3 BHUJOB OPraHW3MOB HE Hamajajdl Ha Jpyrol W He
BBIZIETISUT BPEAHBIX BemiecTB. [IpocTo oauH B OTIMYANICS OT BTOPOTo OOJBILIECH
CKOPOCTBbIO poOCTa. BbIBeeHHOE M3 3THX OIBITOB MPAaBUJIO, TAaK HA3bIBACMBIN
«IPUHIMIT KOHKYPEHTHOTO HCKIIIOYEHUsD (OpMYIHpyeTcs CIEAyIOIM 00pa-
30M: J1Ba BU/A, OONaJAIOIIMX OIMHAKOBBIMH SKOJOIMYECKUMH MOTPEOHOCTIMH,
COBMECTHO CYILIECTBOBATh HE MOTYT, OAWH BHJ (O0Jjee KOHKYPEHTOCHOCOOHBIN)
BBITECHSCT JpYyroi (MeHee KOHKYPEHTOCIIOCOOHBIN).

KoHKypeHIust MexIy BHIaMHM HE BCErJa MOMKET MPUBOAUTH K BBITECHE-
HUIO OJTHOTO W3 HHX, JBa BHJIAa MOTYT CYIIECTBOBATh, €CIIA UX IKOJIOTUYECKHUE
TpeGoBaHMs pa3NUuHBL. B mpoliecce 3BOMIONMK OHU MPUCTIOCAONUBAIOTCA K
COBMECTHOMY CylllecTBOBaHMIO. Hampumep, 3uMoii ocemyible BHIBI NTHUL] W3-
OeraroT KOHKYypEHIIMH JApYr ¢ JApyroM Omaromapsi pa3HOW CTpaTeruu IOHCKa
nuiy. Hekoropble U3 HUX COOMPArOT KOPM Ha JEPEeBbSX, APYTrHUe Ha 3eMIle.

Takum 006pa3oM, KOHKYpEHLUS, BO3HUKAIOIIAs MEXAy OJM3KUMHU BUIAMH,
MOXKET MMETh JIBa CJIEICTBUSA — JIMOO BBITECHEHHWE OJHOTO M3 HHUX U3 CO00-
IIeCcTBa, MO0 pacxoxkIeHHe 000MX BHUAOB IO MX SKOJOTHYECKOW CIelHau-
3alMM, Jarouiee UM BO3MOXHOCTH JJISi COBMECTHOTO CYII€CTBOBAHUS.

Amencanuzm — 310 dopMa OMOTHYECKHX B3aUMOICHCTBHUA, MPHU KOTOPOH
NeATeNIbHOCTh OJIHOTO OpraHM3Ma MPUBOIAUT K YTHETEHHUIO IPYroro, mpuieM yr-
HETAIOUIMI OpPraHu3M HE IOJIydYaeT OT 3TOr0 HHU NOJb3bl, HU Bpena. Hanpumep,
CBETOTIOOMBBIC TPABbI, PACTYILME MOJ JEPEBbSIMH, W3-3a CHIILHOTO 3aT€HEHMS
KpPOHaMHU JIEPEBbEB UCIIBITHIBAIOT 3HAYMTEIILHOE YTHETEHHE, TOIZla Kak Ha Jiepe-
BbSl TaKO€ COCEICTBO He BimseT. K aMeHcann3My MOKHO OTHECTH TaKkke B3a-
MMOOTHOIIECHUSI MEXIY IUIECHEBBIM TpUOOM — MEHUIMIIOM, BBIICISIOUIMM BO
BHEIIIHIOIO Cpely aHTUOWOTUKH, M KOJOHHMAMHU OaKTepHid, KU3HEACATETLHOCTD
KOTOPBIX MPH 3TOM CYLIECTBEHHO OTPAaHUYMBAETCS WM IOAABIISETCHL.

Xuwgnuuecmeo (XUIIHUK — >KEPTBA) — 3TO TUI B3aMMOOTHOLICHHS IIO-
MyJSIMANA, TP KOTOPOM MPEICTAaBUTENN OJHOTO BHJA MOEAAIOT MPEICTaBU-
TEJEeN Jpyroro, TO €CTb OPraHW3Mbl OJHOW MOMYJALMU CIyXaT MULIEH s
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OpPraHu3MOB JpPYyrod. XUIIHUKaMH OOBIYHO HA3BIBAIOT >KMBOTHBIX MOEIAIOIINX
JOPYTUX KUBOTHBIX. B3aWMOOTHOIICHUS MEXIY TpPaBOSIHBIMUA >KHUBOTHBIMH
U pacTeHUSIMH TIO0 XapakTepy CXOKH C JaHHBIM BHJIOM B3aUMOOTHOIIICHUI.
Kannubanm3m — moenaHue >KUBOTHBIMH OCOOEW CBOEro BHA, SIBIISICTCS pas-
HOBHJIHOCTBIO XWITHHYECTBAa. Harmpumep, camku mayka KapakypTra HOEHaroT
CaMIIOB TIOCJIC CIapuBaHMs, OaaXalICKWi OKyHb ITOCJACT CBOIO MOJIOAb U T..
Yerpanss w3 momyiisuyd Hanboliee CIadbiX M OOJBHBIX JKHMBOTHBIX, XUITHUKH
CIOCOOCTBYIOT TIOBBIIICHUIO KH3HECTIOCOOHOCTH BHJIA.

[TosiBieHMEe HACEKOMOSITHBIX PACTEHWH B TPOIECCE SBONIOIHUH CBA3aHO
C TeM, YTO OHHM TPHUCIOCOOWINCH K JIOBJIC W TIEPEBAPUBAHUIO HACEKOMBIX.
OHU JTOTIONHSIIOT CBOE€ HOpPMaJIbHOE aBTOTpodHOE TnuTaHue ((POTOCHHTE3)
omHoW w3 (opMm rerepoTpodHOTO TUTaHUSA. B pesynbrare HaceKOMOSTHBIC
pacTeHHs MEHEE 3aBUCST OT MOYBEHHOTO HEOPraHMYECKOTO a30Ta, HEeoOXo-
JTUMOTO JUIsl CHHTE3a UX COOCTBEHHBIX OCIKOB.

IHapazumuszm (Mapa3ut-xo3suH) — (GopMa AHTATOHUCTHYECKUX B3aMMO-
OTHOIIICHUW JBYX OPTaHW3MOB Pa3HbIX BUJOB, NMPU KOTOPOW OPraHU3MBI OJI-
HOTO BUAa (Tapa3WTa) HMCHONB3YIOT JAPYroro (XO3siMHAa) B Ka4€CTBE CPEIIbI
oOWTaHWs W WCTOYHMKA TUIIM. [lapa3uThl €cThb B KaXKIOM IIapCTBE: Cpenu
OakTepuii, pacTeHHil, TPUOOB M KUBOTHBIX. OHM >KMBYT 3a CUET MHUTATENb-
HBIX BEIIECTB WM TKaHEH XO3sfWHA B TEYCHHUE ONPEICICHHOTO BPEMCHH.

[Tapa3uT HCMONB3yeT KUBOTO XO35SMHA HE TOJIBKO KaK HMCTOYHUK THIIH,
HO M KaK MECTO TOCTOSHHOTO MJIM BPEMEHHOTO IMPOKUBAHUSI.

Bpemennble mapasuThl MCHOJB3YIOT TEJIO XO3SMHA TOJIBKO Ha BpeMs
nutanus. [lapa3ut kuBeT CBOOOJHO B OTKPBITOW TPUPOJEC W Hamagaet
Ha XO03s5I€B TOJBKO /IS NMUTaHUA. bioxw, KOMaphl, CIENMHHU, MOCTEIbHBIC
KJIONTBI MOTYT OBITh MPUMEPOM BPEMEHHBIX Mapa3uToB. [IMTasCh KPOBBIO
KUBOTHBIX W YEJIOBEKA, BBI3BIBAIOT PA3BUTHUE PA3TUYHBIX MH(EKIIMOHHBIX
3a00JICBaHU .

[TocrostHHBIE Tapa3uThl OOJee WM MEHEe IJIUTEIbHOE BpPEMS B3aH-
MOJICUCTBYIOT C XO3SMHOM. [lOCTOSIHHBIE Mapa3uThl BCTPEYAIOTCS CPEAH
MpOoCTeUIMX (MaIIPUNHHBIA TIa3MOIMH, JU3CHTEpUiiHAs ame0a), IIOCKUX
yepBel (IMeYEHOYHBIN COCANBINNUK, OBIYMIA IIETIeHb), KPYIIIbIX YepBeil (acka-
puga, OCTpHUIA, PHUINTA), YIECHUCTOHOTWX (Kiemu, BIIH). [locTosSHHBIME
napasuTaMu PAaCTCHHUH SIBISIIOTCS HEKOTOphle OakTepuu (TOMMO3), TPUOBI
(TOIIOBHSI, BEPTHUIIMILI), U JTaXK€ CaMH pacTeHUs (MMOBUIIUKA).

Tak Kak KM3Hb XO3sIMHA OOECIIEUMBACT CYIIECTBOBAaHHME IMapa3uTa, OH OCIa-
OMseT, HO HE YHMYTOXKACT XO3AMHA, MHA4Ye MOTMOHET caM. XO3SWMH HCIBITHIBACT
YIHETEHHE B TEUCHHE JTUTEILHOTO0 BpeMeHH. [IpuMepamu mapaszutu3ma
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MOI'YT CITy>KUTh CJIEIYIOIIME B3AUMOOTHOILIEHHUS: OCTPHILIA — YETIOBEK, NIEYEHOUHBIN
COCAJIBIIMK — KpPYMHBIA poOrarblii CKOT, TOJIOBHEBBIM Ipub — 3maku. B xome
IBOIOLMH (DOPMUPYIOTCSI B3AUMHBIE MPUCIOCOONEHNS Mapa3suTa U XO3sMHA.
[Tapa3uTusM, XUIIHUYECTBO U KOHKYPEHLHUs WIPAKOT BaXHYI pPOJIb B
peryisiuuu YMCIEHHOCTH MONyasauui B npupozae. HepasyMHbIM BMemaTenbCr-
BOM B 3THM B3aMMOOTHOIICHHUS YEJIOBEK HAHOCHUT BpPEX NPUPOJE.
Heo0xonuMo NMOMHMTB, YTO THUI B3aUMOJCHCTBHUS KOHKPETHOW Hapbl BH-
JIOB MOXET M3MEHATBHCS B PA3IMYHBIX YCJIOBHUAX U B 3aBUCUMOCTH OT CTaIHi
UX XKU3HEHHbIX IUKJIOB. Kpome TOro, oguH M TOT *e BHJ B COOOIIECTBE
MOXKET HAXOAUTHCA B Pa3HBIX OTHOUICHUSAX C OKPYKAIOIIMMHU €r0 BUAAMM.
Takum oOpa3om, OuOTHUECKHME CBS3M B NpHpOAE OECKOHEYHO MHOIO-
00pa3Hbl, a W3y4EHUE M IO3HAHME MX — BaKHEHIas 3ajada Uil 3KOJIOIMU.

KiaoueBble cioBa: HCﬁTpaﬂHSM, CI/IM6I/IO3, MyTyajlu3M, I[IPpOTOKOOHICpanus,
KOMMCHCAJIN3M, HaXJ'I66HI/I‘lGCTBO, CHHOﬁKHﬂ, COTpPAaIlC3HN4ICCTBO, aHTI/I6I/IOB,
KOHKYpPCHIUSA,; Mapa3suTu3sM, XUIHAYCCTBO, aMCHCAJINU3M.

Bonpocbl u 3aganus.

1. Kakvie TMTIIBI B3aMMOOTHOIIIEHWI MOTYT BO3HHUKAaTh MEXIY TOMYJISALUSIMA Pa3HbIX
BUIOB?

2. OxapakTtepu3yiiTe HEUTpaJdbHBIC OTHOIICHUS MEXITy opranmmamu? OTBeT
MIPOWIITIOCTpUpPYHTe TipuMepamu. KakoBa nx ponbs B Tipupose?

3. Kakme B3aMMOOTHOIIEHHS Ha3plBAlOT MyTyanmsmMom? Ha ocHoBe Kakmx
TIPEIIECTBYIONINX CBSI3ed MEXIy OpPraHM3MaMH BO3HHKAET MYTyaJlu3m?

4., Mexmy KakuMH TpyHIiaMd OPTaHM3MOB BO3MOKeH cuMOmo3? [lpusemute
nmpuMepbl cuMbro3a. Kakyro mosip3y momydaror 0o0e CTOPOHBI OT CHMOMO3a?

5. Uto Takoe koMMeHcann3Mm? Uem HaxXJIEOHHYIECTBO OTIMYACTCS OT KBaPTH-
panctBa? IlpuBenuTe mpuUMepsl OpraHU3MOB-KOMMEHCAIIOB.

6. Kakme OmoTHUecKue B3aWMONCHCTBHS Ha3bIBalOT aMeHcammMmom? I[lpusemure
MIPUMEPHI TaKUX B3aWMOOTHOIIEHHH. KakoBo WX 3Ha4eHWe /I OpPTraHu3MOB?

7. B "em cymHOCTh KOHKypeHIH? KakmM 00pa3oM OpraHM3MBI CO CXOTHBIMH
AKOJIOTHIECKAMH TTOTPEOHOCTIMHA W30€Taf0T KOHKYPEHITHH?

8. Kakme B3aMOOTHOIIEHHS MEXTy OpPTaHW3MaMH HA3bIBAIOT XUITHUYECTBOM?

3agaHus I CaMOCTOSITEIbHOIN PaldoThI.

1. YcTaHOBUTE COOTBETCTBUE MEXKIY THIIAMH B3aWMOOTHOILICHUH M MX MpUMEpa-
Mu. Tunsl B3aumootHomenuit: 1. [Tapazutusm. 2. Kommencanusm. 3. Mytya-
m3M. 4. Konkypenus. 5. XunauuectBo. [lpumepsl: a) nuisimoyHsie Tpuobl —
nepeBbsi; 0) ceBepHas JucUIa — OeNblii MeBENb; B) PBHIOBI-IPHIMIIAIBI —
akyna; T) xjeOHas p)KaBuMHA — 3J1aKH; J) MAyKH — MYXH; €) KIyOeHBKO-
Bble OakTepuu — OOOOBBIC pacTEHHS; K) MEYCHOUYHBIH COCANBLIMK — KpPYII-
HBIH porarblii CKOT; 3) cepas Kpbica — uYepHas KpbICa; M) yAaB — KPOJHK;
K) KYJIBTypHBIC PAaCTCHUsI — COPHSKH.
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2. OTMeTbTe TPUMEPHl COOTBETCTBYIOUIMX THIIOB JKOJIOTMYECKAX B3aUMO-
OTHOIIIEHUH, ucnonb3ys cumBoibl (0 0), (+ +), (+ -), (+ 0), (- —), (- 0).

IIpumepsl B3aMMOOTHOILICHUH OPraHHU3MOB CuMBOJIBI

Pacnpocrpanenue MypaBbsMH CEMSIH HEKOTOPBIX PaCTEHUIN

ITocenenune pactennii — Snu(pUTOB HA KOPE ACPEBHEB

AKyITBI ¥ pbIOBI IPHITATIANTB

benxu v sjocu B OIHOM JieCy HE KOHTAKTHPYIOT IPYT C APYIoM

TepMI/ITI)I 1 )KUBYHIUC B UX KUIICYHUKE OJHOKJICTOYHLIC KI'YTUKOBBIC

Menkue ppIOCIIKH, TPSIYTCS MOA 30HTUKAMH MeIy3

OmnbuieHUE MmueIamMu PAa3HLBIX JIYT'OBBIX paCTCHHI’I

BzanMooTHOIIECHUS THBOB U THEH

Pak-oTIIeIbHUK U aKTUHUS

B3aMoOTHOIIEHNS MEXly ACKapHUI0M U YEI0BEKOM

Mukopu3a — B3aUMOOTHOIIIEHNE Tprda 1 KOPHEH IEPEBHEB

PriOKka ropuak, OTKIIa/IbIBACT HKPY B MAHTHUIO JBYCTBOPYATOTO MOJITIOCKA

JInimaiHUK — B3aMMOOTHOIICHHE BOJIOPOCIIEH 1 rudoB rpuda

JlepeBbsi TOAABIAIOT POCT CBETONOOMBOM TpaBbl IOA COOOH, caMH HE
HCIIBITBIBAIOT OTPUIIATENIBHOTO BO3/IEUCTBHSA

B3anMoOTHOIIEHUS BOJIKA 1 JIMCHITHI

BszaunmooTHOmeHHss OOOOBBIX pacTeHU ¢  a30TO(MUKCHPYIOLIMMHU
KITyOCHBKOBBIMHU OaKTEpHSIMU

B3anMooTHOIIEHNS TOBUIIMKY K ApPYyTHux paCTeHPII?I

BzaumooTrHoOmEeHUs MYpaBbEB U TIICH

Boickasicume ceoe mmuenue.

1. Ilpm mMaccoBOM OTCTpesie XWIIHBIX NTHI[ YUCIEHHOCTb OPYTUX NTHIl (Ky-
POTIaTOK M TETEPEBOB) YMEHBIIAETCS; MPH YHUUTOKEHUH BOJKOB CHUKAETCA
YUCIIEHHOCTh OJIEHEH; B pe3ysbTare YHWYTOKEHUS BOPOOBEB MAaJaeT ypo-
Kall 3epHOBBIX KYIBTYp. UeM OOBACHUTH NpUBEACHHBIC (DAKTHI?

2. B "eM cocTouT SKOIormdeckasl pojb OTHONICHWH THIA «IApasuT — XO3STHH»?
KakoBo 3HaucHMe Takoi (OpMBI OMOTHIECKHX B3aUMOICHCTBUI IS SBOJFOIIUH?

3. XuMIHble MIIEKOMUTAIONINEe WMEIOT MHOTO OCOOEHHOCTEH, KOTOpBIe ITOMOora-
0T UM Ha oxore. OJHAKO YUCIEHHOCTh CAMHUX XWITHUKOB M WX JKEPTB B
MIPUPOJIE OCTAETCS OTHOCHUTENBHO Ha ONHOM ypoBHe. [louemy?

4. CymecTByeT MHEHHE O TOM, YTO OJHHU BHJBl OPTaHU3MOB TPHUHOCST BpEI,
a npyrue moin3y. llpaBunbpHO i 3T0? JlaliTe apryMeHTHPOBAHHBIA OTBET U
MOJTBEPANTE €r0 MpPUMEpPaMHu.
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§ 13. AHTPOIIOI'EHHBIE ®AKTOPbBI

[Touemy aHTpomnoOreHHble (PaKTOphl BBLIEISAIOT B 0COOyI0 Tpymiy?

Haubonee 3naunMasi B Hacrosiee Bpems Ipyria (pakropoB, MHTEHCUBHO
M3MEHAIOIIAs OKPYXKAIOLIYI0 Cpelly, CBA3aHa HENOCPEACTBEHHO C Pa3HOCTO-
POHHEW JEeATENBHOCTBIO YelOoBeKa. Pa3BUTHE uelOBEeKa Ha IJIaHETe Bcerna
ObUTO CBS3aHO C BO3JCHCTBHEM HA OKPYXXAIOIIYIO Cpedy, HO CETOmHs 3TOT
MPOLIECC 3HAYUTEIBHO YCKOPHJICS.

WN3MeHeHuss npupOJHOM Cpeapl, IPOM3OLICAIINE B PE3YNbTAare XO3sH-
CTBEHHOW W JIPYrod MAEATeILHOCTH 4YeJIOBEKa, OOYCIOBICHBI AHMPONOZEH-
HbIMU (hakmopamu.

K anrtpornoreHHbM (pakTopam OTHOCATCS Trpymna (pakTopoB, CBS3aHHBIX C
TOOBIM BO3/ICHCTBHEM YEJIOBEKa HA PACTEHUS, )KUBOTHBIE M HA JPyTUe KOM-
MOHEHTHI TIpupoAbl. [IpITasich mepenenaTh MPUPOLy C LENbIO MPUCTIOCOOUTH ee
K CBOMM HYXIaM, YEJIOBEK TPaHC(HOPMHUPYET €CTECTBEHHYIO Cpeay OOWUTaHHs
KHUBBIX OPraHU3MOB, OKa3blBas BIMSHHE W Ha MX kHU3Hb. [lon Bo3nelcTBUEM
AHTPOTIOTEHHBIX (DAaKTOPOB TEPIAT U3MEHEHHUs KJIMMAT, arMocdepa, CTPYKTypa
MOYBBI, COCTOSTHHE BOJO0eMOB. K aHTpomoreHHbIM (akTOpaM OTHOCSATCS TaKHe
BUJIBI: XUMHUYECKHE, (pU3ndYecKkre, OMOIOrnyeckrue, COlranbHbIE.

Xumuueckue ammponozennvie (axKmopepl BKIIOYAIOT MPUMEHEHUE MUHE-
paTbHBIX YIOOpEHWH W SAOBUTHIX XUMHUYECKUX BEIIECTB IMPOTHUB BpPEIUTENICH,
a TarKe 3arps3HEHHE BCEX 3€MHBIX O0OJIOYEK TPAHCTIOPTHBIMUA M TPOMBIILICH-
HbiMU oTxonamu. K ¢pusuueckum anmponozennvim hakmopam MOXHO OTHeE-
CTU UCIIONIb30BAaHHE SIEPHONM SHEPrUM, MOBBILICHUWE YPOBHS LIymMa B pe3yJbTa-
T€ JEATETHHOCTH YEJIOBEKa, B YACTHOCTH TPH HCIOIBb30BAHUHM PAa3HOOOPA3HBIX
CpEACTB TiepeBIKEHUS. Bbuonocuueckue gpaxmopsvt — 310 NPOAYKTHl MUTAHUS,
OakTepuu W JpyryUe MapasuThl, A KOTOPBIX YEJIOBEK MOXKET OBITh Cpenoi
oOuTaHUsl WIM UCTOYHMKOM TuTaHus. CouuanvHvle hakmopwvt ONPENCISIFOTCS
COBMECTHBIM CYIIIECTBOBAaHHEM JIIONIEH B OOIIECTBE M MX B3aMMOOTHOILICHUSMHU.

K anTpomoreHHsiM (¢akropaM OTHOCHUTCS J00Oe BO3AcHcTBHE (Kak
HEMOCPEJICTBEHHOE, TaK U KOCBEHHOE) YEJIOBEKA HAa OKPYKAIOILIYI Cpery —
OpraHu3Mbl, OMOreoleHO03bl, JaHamaTsl, Ouochepy. AHTponoreHHble (ak-
TOPBI SIBJISIFOTCSL PE3YJIBTATOM JCSTEIIbHOCTH YEJIOBEKA.

[lepenenpiBass Mpupomy M TPUCIIOCAONMBAsS €€ K CBOMM MOTPEOHOCTSIM,
YeNIOBeK M3MEHSET Cpely OOWTaHMs >KUBOTHBIX M PACTCHUM, BIUAS TEM ca-
MBIM Ha MX XU3Hb. Bo3nelicTBHEe MOXET ObITh MPSIMBIM WU KOCBEHHBIM.

IIpsimoe 6o30elicmeue HaNpPaBIEHO HETOCPEICTBEHHO HA JKHUBbIE OpraHU3-
Mbl. [IpuMepomM mpsiMOro BO3IEHCTBHS SBISETCS JOOBMA KAMEHHOTO YIVIS,
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BbIpyOKa JniecoB. HeparpioHanbHble PHIOOTIOBCTBO M OXOTa PE3KO COKPAIIAIOT
YHCICHHOCTh psifa BUIOB. HapacTaromias cuiia W yCKOPEHHBIE TEMITBI H3Me-
HEHHsI TPUPOJIbI YEIOBEKOM BBI3BIBAIOT HEOOXOIMMOCTH €€ OXpaHbl.

Koceennoe (onocpeocmeennoe) 6o30eticmeue OCYIIECTBIACTCS MYTEM W3-
MEHEHUs JaHamadToB, KiuMara, (GU3HMYECKOr0 M XHUMHUYECKOTO COCTOSHHS
arMoc(epbl, BOJOEMOB, CTPOEHHUSI MOBEPXHOCTH 3€MJIM, II0YB, PACTUTEIBHHO-
CTH W XUBOTHOTO Mupa. KOCBEHHbIE BO3IEHCTBHUS MPOMCXOAAT 4epe3 Ierod-
KA B3aMMOCBSI3aHHBIX BiMsSHUNA. Hampuwmep, BbpyOKka JIeCOB MO OTHOLICHHUIO K
JIepPEBbsIM SIBJISIETCS MPSMBIM BO3ZICHCTBHEM, B pE3yJbTaTe BBIPYOKU I€PEBBEB,
CHJIbHOE W3MEHEHUE COCTOSHHS APYIMX PACTCHUM, XHUBOTHBIX M CTPYKTYPBI
MOYBBI paccMaTpUBaeTCsi KaK KOCBEHHOE. VICmonp30BaHWE XMMHUYECKHX Tperia-
paToB MPOTHB HACEKOMBIX-BPEAUTENCH MPUBOIUT K THOEIW W IPYTrUX MOYBEH-
HBIX JKUBOTHBIX. [llupokoe mnpuMeHeHHe NEeCTULMIOB, TepOMLUAOB M JIPYTUX
SITOBUTHIX BEIIECTB B CEIBCKOM XO3SHCTBE MOJKET OKa3aTh BPEIHOE BO3ZCH-
CTBHE Ha 3/I0pOBbE HACEJICHUSI Yepe3 IMUINEBbIe MPOAYKTHL. YelIoBeK MOXKET
KOCBEHHO BIIUSTH Ha JKUBBIC OPTaHU3MbI, N3MEHUB HUX €CTECTBEHHYIO CPEy.

YenoBek CO3HATENBHO M OECCO3HATEIBHO HCTPEONIIET WM BBITECHSET
OJTHU BUJbl PACTEHUH U KUBOTHBIX, PACHPOCTPAHSET Jpyrue, Jub0 co3aaeT
JUTST HUX OJarompUATHBIC yCIIOBHUSA. (151 KymbTYpHBIX PacTCHHMA M JOMAITHUX
KUBOTHBIX YEJIOBEK CO3[a] B 3HAUUTEIBHOW CTENEHU HOBYIO Cpelly, MHOIO-
KpaTHO YBEJIWYHMB NMPOAYKTUBHOCTh OCBOEHHBIX 3eMenb. Ho 3To HcKIiounsio
BO3MOYKHOCThH CYIIECTBOBAHMSI MHOTHX JHUKHX BUIOB. MHOTME BUABI KUBOT-
HBIX M PAcCTeHUH HcYe3anu ¢ Juia 3eMiad U 0e3 BMeIaTeIbCTBa YellOBe-
ka. Ho B mpupone »To MpOWCXOAWT MEIJICHHO, U OOBIYHO YXONSAIIUE BHIBI
yCHEeBAlOT CMEHUTHCS HOBBIMH, 00Jiee MPUCIOCOOJEHHBIMU K YCIOBUSAM OOU-
TaHus. YeJIoBEeK K€ YCKOPHJI TMPOILECC BBIMHUPAHHS [0 TAKUX TEMIIOB, YTO
HBOJIIOLIMS YCTYNHUJIA MECTO HEOOpaTUMBIM NMPeoOpa3zoBaHUSIM IKOCHCTEM.

JleiicTBue dYenmoBeKa KaK HSKOJIOTMYECKOro (aktopa B MPHUPOAE UPE3BBI-
YJaitHO pa3HooOpa3Ho. YenmoBek co3man OOdbIIoe KOJMYECTBO CaMbIX pa3HO-
00pa3HbIX KyJIBTYPHBIX BHUJOB PACTEHUN W JOMALIHUX >KUBOTHBIX, CO3J/laBas
HCKYCCTBEHHBIC JKOCHCTEMBI, CYIIECTBEHHO IMPeoOpa3oBal €CTECTBEHHBIC
MPUPOJIHbIE KOMILJIEKCHl. ODTH H3MEHEHMs IS OJHUX BHUIOB OKa3bIBAIOT-
csi ONarompusATHBIMM JUIsI Pa3MHOXEHHUS M pa3BUTHS, a AIS JAPYTUX —
HEONMAaronpuUsATHBIMU M Jake TYOUTEeNnbHbIMH. B uTore mexay BuIaMu BO3-
HUKAIOT HOBBIC YHCIICHHBIE OTHOIICHHS, MEPECTPanBAIOTCS MUIIEBLIC IETH,
MOSIBIITFOTCST TIPUCTIOCOOICHMS, HEOOXOAMMBIE JUIsl CYIIECTBOBAHHS OpPTraHM3-
MOB B M3MEHEHHOW CpEJie.
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KioueBble c10Ba: aHTpOmoOreHHble (akToOpbl: XUMHUYECKUE, QU3HUECKUE, Ono-
JIOTHYECKHE, COLMAIbHbIC; BO3/ICHCTBUE UYEIOBEKA: MPSIMOE, KOCBEHHOE.

Bonpocsl u 3aganus.

1. Tlouemy y OpraHu3aMOB pEIKO BhIpaOAThIBACTCS MPHCIOCOOIEHHOCTh Ha
NeCTBHE aHTPOTIOTCHHBIX (HaKTOPOB?

2. Kakue aHTpOIIOTCHHBbIC 3KOJOTHYECKHE (AKTOPhl XapaKTEpHBI JIJIsl Ballel
MecTHOCTH?

3. K xakum mocie/cTBUSM MPUBOJST MPUMEHEHHE MUHEPAIBHBIX yIToOpeHuil u
SITOBUTHIX XUMHYECKHX BEMIECTB I 00pabOTKH TONei?

4. TlpuBemuTe TIPUMEPBI MPSMOTO U KOCBEHHOTO BO3JICHCTBHS YEIOBEKA HA MPHPOJY.

Buickasycume ceoe mnenue.

1. 3emnenenuie ¥ CKOTOBOACTBO CHITPAJHM BEChbMa MPOTPECCHBHYIO POJIb B pas-
BUTHHU 4YenoBedecTBa. [louemy celiyac OHM paccMaTpUBAIOTCS Kak (PaKTOPHI
HapyIIeHUS YCTOWYUBOCTH TMPHPOIHI?

2. B coBpeMEHHOM MHpe SKOJOT'M HACTaWBalOT Ha PAIMOHAIHLHOM IPHPOIO-

MOJIb30BAaHKMM, & HE TOJIBKO Ha OXpaHe NpUpoAbl. B deM omimuue MOHATHH

«palMOHAJIBHOE MPUPOJOINONbL30BAHUE» U «OXpaHa MPUPOIBD»?

JlaGoparopnasi padora Nel.

Tema. U3yueHue BJHSIHUSI A0MOTHYECKUX (PAKTOPOB HA OPraHU3M

Heap paGoThl: BHISICHUTH, OKa3bIBAIOT JIM BIMSHUE a0MOTHYECKUE (PaKTOPbI HA
OpraHu3M.

Marepuas u o0opyloBaHHe: YEpEHKHM TEepaHU WIM KOJIeyca WM JAPYTUX
KOMHATHBIX PACTEHMI; LIBETOYHBIE T'OPILIKH.

Xoa paboThl.

1. YkopeHHUTE YeTbIpe OJMHAKOBBIX UEPEHKA I'€PaHU, B3SITBIX C OJHOIO PACTEHUSI.
B kadecTBe UepeHKOB MCHONB3yHTe OOKOBBIE MOOerw ¢ Tpems y3namu. C JByX HHXK-
HUX Yy3JIOB JIMCThs YAQJIMTE, & HA BEPXHEM Y3JI€ OCTaBbTe. YepeHKU PacTEeHH XOpOIIO
YKOPEHSIOTCA B BOJE NpU KOMHATHOW Temreparype. Korma KOpHH JOCTUIHYT JUIMHBI
2 cM, yepeHkn Nel u Ne2 mnepeca)xuBarOT B KEpaMHUYECKUE TOPLIKH, 3arlOJIHEH-
Hble OObIYHON mouBOM, a Ne3 m Ned — momopomHOHM, Goraroii TeperHOeM IOYBOM.
Uepenku B Topmikax Nel u Ne3 pasmeniaior y OKHA, KeNlarelbHO FOKHOM SKCIO3H-
uuei. Yepenku B ropmikax Ne2 m Ne4 Ha paccrosiHuu 3—4 M ot okHa. [lepBbie Tpu
JIHA BCE YEPEHKH IOJIMBAIOT OOWJILHO, a 3aTeM — uepeHKu B ropiikax Nel u Ne3
MOJIUBAIOT YMEPEHHO, 10 Mepe BBICBIXAaHMUS KOMa IIOYBBI, YEPEHKU B ropmikax a Ne2
n Ned monuBaroT pexe.

2. Benure HaOmroqeHHEe 32 pOCTOM U pa3BUTHEM pacTeHH. Pesynbrarel HaOmo-
JICHUN KaKIyIO0 HENeNI0 3aHOCHTE B TaOJIuUILy.

3. Uepes miectp Henenb HaOMIOAEHUl caenaiiTe BBIBOJ.
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4. OtBeTbTe Ha BONIPOCHI.

1) HazoBute npyrue abuormdeckue ¢GakTopsl, Oiaromaps KOTOPBIM Pa3IAYaroT-
Csl YCIIOBHSI CpEJbI.

2) llpuBenute mpuMepsl BIMSHUS penbeda, BETpa, MOYB HA paclpeesieHue
TEMIIEPATYPbl U BIAKHOCTH.

Tabanua. Brusaue abuotnmdeckux (HakTOpoB Ha POCT U Pa3BUTHE YECPEHKOB.
Hao6uronaemble pe3yabTarhl BapuaHTsl onbiTa
Nel No2 Ne3 No4
YeoBus BoIpaniuBaHusi
pacTeHuii
Bricora 1 — Henmens
pacTeHus 2 — "Henens
1 — nenmens
Yuciio 1ucTheB
2 — Hemens
Pazmep 1 — Hepens
JINCTHEB 2 — Henens
Oxkpacka 1 — Hepens
JINCTHEB 2 — Henens

3) B 4yeMm mposiBisieTCsl BIUSHUE COJIEHOCTH, HACBIIIEHHOCTU TOYBBI WJIM BOJO-
eMa KHCJIOPOJIOM Ha COCTOSIHHE 3KOCHCTEM?

4) Pacripenenute nepeyrcieHHbIe (PaKTOphl CPEbl 0 TPEM KaTeropusM — abuoTH-
Yyeckre, OMOTHMYEeCKHe W aHTPOIOTEeHHBIC: XHUIHUYECTBO, BBIPYOKa JIECOB, BIAKHOCTH
BO3/yXa, TEMIIEparypa BO3/IyXa, Mapa3UTU3M, CBET, CTPOUTENILCTBO 3/1aHUIL, JaBICHUE
BO3/yXa, KOHKYPEHIIHs, BEIOPOC YIIIEKHUCIIONO Ta3a 3aBOJOM, COJIEHOCTH BOIBI.

5) bnaromapsi co3manuto sl ceOs MHKPOKJIMMATa JIIONAA MOTYT KHTh M pado-
TaTb B pa3HBIX TEMIEPATypHBIX YCIOBHSX, BIUIOTH J0 AHTAPKTUYECKOM 3MMBI HIIH
KOCMUYECKOW CTYyXH. 3HAUUT JIM 3TO, YTO TeMIeparypa He sBisercs (hakTopom,
OTPaHUYMBAIOIIUM JIEATEILHOCTh YeIoBeuecTBa?

6) CooTHecuTe 3KONOrHYECKHE (DAKTOPhI M OTPa3UTE UX Ha KiIacTepe.

IKOJOI'MYECKHUE ®AKTOPBI

- v

Abuotrnyeckue buornueckue AHTpOTIOTCHHEIE
(hakTopsI (hakTopsI (bakTopst

1. Tlouma. 2. baxtepun. 3. Knumaruueckue ¢axropel. 4. Ilpsmoe Bo3zaeit-
CTBHE 4eJOBeKa Ha OuoreoneHos. 5. ['pubbl. 6. Dkcno3unms ckioHa. 7. Pactenus.
8. KocBenHoe Bo3neiicTBUe yenoBeka Ha OuoreoneHos. 9. Mcnonbs3oBanue saepHOU

suepruu. 10. XXupotHsle.
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§ 14. IONIVIAINNOHHASA CTPYKTYPA BUJA

Bcnomnume, umo maxoe 6ud? Kaxue ocobennocmu 6uoa ompajicaiomcs 6
eco onpedenenuu? Umo sensemcs gopmou cyuecmeosanus suoa? Kakoe
3HaueHue O/ 8UOA umMeenm e20 NONYIAYUOHHAS (opma cyuecmeosanus?

B mnpupone mo6oii Omonmornyeckuid BUJ COCTOMT M3 MOMYJALUNA, KOTO-
pble TaKk WJIM WHa4Ye M30JMPOBaHBI IPyT OT Jpyra.

[Monmynsuust — 3TO0 Trpynma ocobeil OmHOro BHUA, CIOCOOHAasE K caMmo-
CTOSITETILHOMY CYILIECTBOBAHUIO, CBOOOTHO CKPEIIMBAIOIIUXCS M CHOCOOHBIX
JUINTEIIBHOE BpEMsl MOJAEP)KUBAaTh CBOK UYHUCIEHHOCTb, OTHOCUTEIBHO H30-
JUpPOBaHHAs OT Apyrux nomysasiuid. CIoBO «IOMyNIALUS» HPOUCXOIUT OT
JIATUHCKOI'O «IIOIYJIFOCY» — HapoJ], HaceJCHUE.

Kak oTHOCcHUTEeNbHO ycTOuMBas OMOJOrMYECKash CUCTEMa, MOMyNIAnus 00-
JaaeT CIEeAYIOIIMMU CBOWCTBAMMU:

— reHo(oHI0M, OJarogapsi MOCTOSIHHO MPOUCXOIAIIEMY MEXKIY OCOOSMH
MOMYJIALIMA OOMEHY T€HaMM IpU CKpEIIMBAHHM;

— OTHOCHUTENIFHOW HM30JMPOBAHHOCTHIO OT JIPYTMX MOIMYJSIUM, 4TO CBs3a-
HO BO3MOXKHOCTBIO pacceleHHs 0coOeil M HajauuueM Iperpay;

— 3HAYUTENFHONW YHCICHHOCTBIO, YTO OOYCJIOBJICHO Pa3MHOKEHHEM;

— BPEMEHHOM M3MEHYMBOCTBHIO, BO3HMKAIOLIEH MOx JeicTBUEM (hakTo-
POB 3BOJIOLNH, MPUBOIAMINX K MOSBICHUIO B TOMYJSIMA HOBBIX COYETAHHN
T€HOB, K MCYE3HOBEHMSIM OT/ENbHBIX ajulened (Ipeid reHoB), MyTalusM U T.J.;

B nomymanusax AEMCTBYIOT 3aKOHBI, ITO3BOJISAIONIME HMCIOIL30BaTh Orpa-
HUYEHHBIE PECYpChl Cpebl, YTOObI OOECHEUUTh OCTABIEHHE IIOTOMCTBA.
[lomynsumu MHOTMX BUAOB O0JaNAlOT CBOMCTBAMM, TIO3BOJSIOIIMMH WM
pEeryJmpoBarh CBOIO YHCIEHHOCTb. llomaepikaHre onTHUMalbHOW UUCIECHHOCTH
Ha3bIBAIOT 20ME0CMA30M NONYIAUUU.

[lomynsimuu, Kak rpynmnoBble OObEIUMHEHHUs, O0TAaNAIOT PsAOM cHerudu-
YECKMX CBOMCTB, KOTOpbIE HE MPUCYIIN KaKIOH OTIAENbHO B3ATOH OCOOM.
OTH NpU3HAKU MO3BOJISIOT UYEJIOBEKY IPOrHO3MPOBATh Oyayllee MOMYNIALUN U
MPaBWIBHO CTPOUTH C HEHM B3aMMOOTHOIIEHHSA. PaccMOTpHM XapaKTepHUCTHKY
CBOICTB TOIYJISILUNA.

YucjeHHOCTh — 3TO o0IIee KOIMYecTBO 0co0eil Ha TaHHOM TeppUTOPUU
Wi B JaHHOM oObeme. OmpenenuTbs KOJIMYEeCTBO OCOOEd B NOMYJSALUM B
NpUpOZIE OYCHb CIIOKHO. M3ydeHne YHCICHHOCTH TMOMYJSIMU OYeHb BaXKHO,
0COOEHHO Ul BHJOB HY)KIAIOIIUXCSI B OXpaHe M 3aHeceHHbIX B «KpacHyto
KHUTY». [Ipy M3y4eHUN YHUCIEHHOCTH MOIMYISALUU YacTO MCHOIb3YeTCs METOJ
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MEUEHHsI C TOCIEAYIOIIMM TMOBTOPHBIM OTJIOBOM YHBOTHBIX. UHMCIEHHOCTh
HUKOT/Ia HE OBIBA€T MOCTOSSHHOM W 3aBUCUT OT COOTHOIICHMSI MHTEHCUBHOCTH
pa3MHOKEHUS, CMEPTHOCTH, MUrparuu. V3meHnenne uncia ocoOeil B mormmyss-
MM BO BPEMEHU HA3bIBACTCS JUHAMUKOW UYHCICHHOCTH. VM3ydyeHue NUHAMUKH
YUCICHHOCTU TOMYJISIMI UMeeT OOJbIIoe 3HAYCHHUE IS TPEACKAa3aHHs BCIIbI-
LIEK YHMCIIEHHOCTH BPEAMTENICH WA MPOMBICIOBBIX KUBOTHBIX.

YucneHHOCTh TOMYIISIIMKA TIOCTOSIHHO M3MEHSIETCS, HO €€ KoyneOaHusl orpa-
HUYMBAIOTCS BEPXHUM U HIDKHUM IpenienaMu. BepxHuil npeaesn YMCIeHHOCTH —
MaKCUMaJIbHOE KOJIMYECTBO O0CO0E€H, CHOCOOHBIX CYIECTBOBATh B JIAHHOM
yactu apeaia. OH 3aBUCUT OT KOJMYECTBA KOpPMa, IUIOMIAAM 3aHUMaeMOM
TEPPUTOPUN M CHITBI BO3JCHUCTBHSA IKOJIOrHMIecKux (pakrtopoB. Ecnu yncieHHOCTD
JOCTUTAET BEPXHEro IMpefesia, TO HaYMHAETCsl THOenb 0CoOel W3-3a HEXBATKU
KOpMa. BO3HMKAIOT 3nMAEMUM W3-32 TMOBBIILICHHOM KOHTAaKTHOCTW. HibkHuii
MpeIeN YMCICHHOCTH — MUHAMAIILHOE KOJIMYECTBO 0COOCH, CIIOCOOHBIX oOecrie-
YUTh JUIMTEIBHOE CYLIECTBOBaHHE MONYIAUMU. CHM)KEHUE YHMCICHHOCTH HHKE
MHUHHMAJIbHOTO TIPEENa SBJISICTCS NMPUYMHOM CHIKEHUS BO3MOXHOCTHU BCTpE-
9d TIOJNIOB IS Pa3MHOXKEHUS 0COOeil. DTO MOXET TMPHBECTH K BBIMHUPAHHIO
nomyssiiyu.  [lomyssiiiu ¢ 04eHb Majiol YMCIEHHOCTBIO 0COOEH JIMTENbHO
CyIIECTBOBaTh HE MOTYT. Eciy 4HMCIEHHOCTh MPHUOMIKACTCS K MUHUMAILHOMY
TIpeNiey, CIEAYET OCYIIECTBIISATh OXPAaHY MOIYJISILUH.

Beem momymnsimmsiM mpucyniy KojieOaHHUs YHCIEHHOCTH TOJ BIMSHUEM OHO-
TUYECKUX U aOMOTHYeCKUX (hakTopoB cpenbl. KonebaHus 4UCIEHHOCTH 0COOei
0001 TOMYJSIMY HA3bIBAIOTCS BOJHAMU JKU3HHM WM TOMYJISIIHOHHBIMUA BOJI-
Hamu. Paznuuaror nepuonuueckue (MOCTOSHHBIC) M HEMEPUOIUYECKHe (PEeKo
HaOmonaemMple) Koje0aHusl YHCIEHHOCTH €CTEeCTBEHHBIX momyisuid. [lepuo-
Tuueckre (IUKIMYECKUE) KOJIeOaHWsl YMCIIEHHOCTH TMOMYJISIUM COBEPILAIOTCS
OOBIYHO B TEYCHHE OJHOTO CE30HAa WJIM HECKONbKHUX JieT. Ce30HHBIE H3MEHe-
HUSI YUCIICHHOCTH MMEIOT MECTO B TOMYJISIIMSAX JKMUBOTHBIX, OOUTAIOIINX B TEX
yacTaXx 3€MHOro Iapa, B KOTOPBIX MPOUCXOAWT CMEHA BpEMEH roja. Y opra-
HU3MOB, >KU3HEHHBIA IMKJI KOTOPBIX COCTABIISIET HECKOJIBKO MECAIEB (MEJIKHX
paKooOpa3HbIX, MHOTHX BHJIOB HACEKOMBIX — MyX, KOMapOB, MBIIICBUIHBIX TPbI-
3yHOB), MPOUCXOJUT CE30HHAs JUHAMHKA YUCIECHHOCTH. B Tedenue Onarompu-
SITHOTO CE€30HA MPOUCXOAUT OWMH HJIM HECKOJIBbKO LHMKJIOB Pa3MHOXEHHUs, MOCIE
KKIOrO0 M3 KOTOPBIX MOIYJSLUS PE3KO YBEJIWYMBAET CBOK) YMCIEHHOCTh. B
HEONArompuATHBIA /ISl )KU3HU W PAa3MHOKEHUSI 3UMHUN TIEPUOJ TPOUCXOIUT
MaJCHUE YWCICHHOCTU TMOMYJSIIIMA M K BECHE OHA BO3BpAIIAETCA B TE XKE
MIPEJesbl YUCIEHHOCTH, KOTOpPbIE MMENIa BECHOM MPOILIOro rofa. JTOT LUKIH-
YECKUW TPOLIECC W3MEHEHHUS CTPYKTYpbI MOIYJISIUI MOBTOPSETCS €XKETOIHO.

79



[{uknmuyeckne W3MEHEHHS C YBEIWYCHHEM YHCJIICHHOCTH OcCoOeil B
TEYEHUU HECKOJIBKUX JIET MPOUCXOAUT y COB, JUcHUl. llepuogmyeckuii LUK
TUTOIOHOIICHUST KeIpa COCTaBISIET 4 Toma, 4epe3 rof IUIOMOHOCAT SOJOHU Ha
CaJIOBBIX yYacTKax.

Henepuoanueckre — 3TO BCHBIIIKM MacCOBOTO Pa3MHOXKEHHUS BpeauTesen
MOJIC3HBIX PACTEHUM, NMPH HAPYIICHHUSX YCIOBHHA Cpefbl OOMTaHHS (3acyxH,
HEOOBIYHO XOJIOAHBIC WUIM TEIUIbIC 3UMBI, CIIMIIKOM JIOXKUTMBBIC CE30HBI BEre-
Tallin), HETPEABUICHHBIC MUTPAIlM B HOBBIC MECTOOOWTAHUS.

IlnoTHOCTD. [IMOTHOCTE — 3TO KOJIMYECTBO OCOOEH Ha SAMHHIIE IUIONIAIN
WA B eauHUIE 00beMa. [TOTHOCTh MOMJSINN M3MEPSETCS YUCIOM OCOOeH
JAHHOTO BHJIa HAa SAWHUIIS IUIOIIAJN WIM B €IUHHIIC 00beMa MM OHMOMacCOi.
Hanpuwmep, 100 nepeBbeB Ha 1 ra, 10000 romoB mwim 1000 kr peiObl B Oac-
ceiine miomanpo 1 ra, 5 MiH. ocobeii xmopemisl Ha 1 M® Bozpl. ITnoTHOCTH
3aBUCUT OT YHWCJICHHOCTH W HMMEET OmpeeieHHbii ontumyM. [lpu mrodom
OTKJIOHEHHHM YHUCJIIEHHOCTH OT 3TOr0 ONTHMyMa BCTYIAKOT B CHIIy MEXaHU3MBI
€€ BHYTPUIIOMYJISIIUOHHOW peryisinuu. Korma BO3MOXKHO pacHIMpEeHHE apealia
U paccelieHne 0coOei, Mpu BO3pACTAaHUH YMCIICHHOCTU IIOTHOCTh TMOMYJISIIUH
HE YBEIUYMBAECTCA.

PocT miioTHOCTH MOMYNALMUA CONMPOBOXKIACTCS CHHXKEHUEM TIJI0JOBUTOCTH,
MOBBIIIICHUEM CMEPTHOCTH, WU3MEHEHHEM CKOpPOCTH pa3BuTHus. UpesmepHoe
BO3pacTaHWE IUIOTHOCTU TOMYJISIUN HEPEIKO CTHUMYJIHUPYET KaHHUOAIM3M —
MoeJaHue JKUBOTHBIMU 0cCO00ei cBoero Buaa. OIHMM H3 BaKHBIX MEXaHH3-
MOB BHYTPUIIOMYJSILIUOHHON PETYJALMU YUCICHHOCTU SIBIISIETCS AMUTPALIUS —
BBICEJICHHUE, TIEPECeNICHHe YacTH TOMYISINA B JPYTHe MecTa OOMTaHHs apeaya.

IToJsi0BoOIi cocTaB. Y OOJBIIMHCTBA BUJOB T€HETHUECKHN MEXAHHM3M OITpe-
JICJICHUs T0J1a 00ECTIeYMBAET NIEPBUYHOE COOTHOIIEHUE TIOJIOB — pacHIerieHue
MOTOMCTBA MO MOdy B oTHomeHuu 1:1. Ho Takoe >ke COOTHOIIEHHE HE Bceraa
XapaKkTepHO ISl TOMYJISIUU B 1IEJIOM, B CHJIY HEOJIMHAKOBOM KH3HECIIOCO0-
HOCTH MY)KCKOTO M >KEHCKOTO OpPTaHM3Ma, TaK KaK pa3Has KHU3HECIIOCOOHOCTH
SIBIIICTCS.  ABOJIIOIIMOHHO BBIPAOOTaHHBIM TIpU3HAKOM. [lepBUYHOE COOTHO-
HICHUE OTJIMYAETCS OT COOTHOIICHHS XapaKTEPHOTO ISl B3POCIBIX OCOOEH.
CootHomreHne oco0ell pa3HOro Tojla M OCOOCHHO JOMSI Pa3MHOMKAFOIIUXCS
CaMOK B TIOMYJSIIUM UMEIOT OOJIBIIIOE 3HAYEHUE IS JATbHEWIIEro pocra ee
YyuCcJIeHHOCTH. Ha oCHOBaHMM aHanM3a MOJOBOM CTPYKTYPbl MOYKHO OCYILECT-
BIISITh SKOJIOTMYECKOE MPOTHO3UPOBAHUE JATbHEHIIEr0 U3MEHEHUS] YUCIEHHOC-
TH nomysisiuuu. Hanmpumep, ecnu B momysasiquu A COOTHOIIEHUE TTOJIOB COCTaB-
nsetr: camok 75%, camioB 25%; B nmomynsiuu B — camok 50%, camiioB 50%;
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BO3PACT:

[TocTpenpoayKImoOHHBIHI

PenpogykuroHHBII

JlopenpoyKIIMOHHBII A B C

Oco0u B nomymsuu, %

Puc.18. Tunsl BO3pacTHBIX MUPaMUJL B TOMYJIALIUAX KUBOTHBIX:
A — pa3BuBaromasics nomyJsinus; B — crabuibHas momyisius;
C — BeIMUparOLIas MOMYJISAIUS.

a B nonymsiiuu C — camok 25%, camioB 75%, TO MOXKHO CKa3aTh, YTO B
OymymieM B TOMyJISIMA A BO3MOXKHO TIOBBIINICHWE YHCICHHOCTH, a 3HAYMT,
€ee MO)KHO HCIIOJIb30BaTh, TOrAa Kak B momyasiiud C YMCIEHHOCTh Oyner
CHMJKAThCs, a 3HA4YMT, €€ MCIIOJb30BaTh HEJNb3s, U HY)KHO OXPaHSTh.

Bo3pacTHoii cocTaB — COOTHOIIIEHUE YMCIEHHOCTU TPYII 0CO0EH pa3HOTO
BO3pacTa. B mpupoaHBIX MOMYNISALUSX KUBOTHBIX BBIACISIOT TPU BO3PACTHBIE
TPYIIIBI: MOJOABIE O0COOM, HE JOCTUTIIHE TOJIOBOTO CO3PEBAHUS W €IIe He
CHOCOOHBIE J]aBaTh MOTOMCTBO (JOPENPOAYKIMOHHBIN BO3pacT), IMOJIOBO3pE-
able (penpOAyKLIHMOHHBIN BO3PAcT) pa3MHOMAIOIIUECs 0coOu, crapble ocolwu,
yTpatuBiIue (PYHKIMIO PAa3MHOKEHHSI U YK€ HE JAIoIIMe MOTOMCTBa (IIOCTpe-
MIPOIYKIMOHHBIA BO3pacT). KolnMyecTBEHHOE COOTHOLIEHHE pPa3HBIX BO3PACT-
HBIX TPYII B TOMYJSLUSX >KABOTHBIX BBIPAKAIOT C TMOMOIIBIO BO3PACTHBIX
nupamug (puc.18).

PoxknaemocTs — 49uCIO 0OCOOEH, TOSBUBIIMXCS B TOMYJSIIIUM B CIUHHUILY
BPEMEHH 3a CYET PasMHOKEHHs ocoOei. PoxxmaeMocTh sIBIsieTcss BakKHOM Jie-
MorpaduuecKkoil XapakTepUCTUKOW H3MEHEHHsS YHCICHHOCTH HaceneHus. Kak
MPABUJIO, NPU MOBBIIIEHUH POKIAEMOCTH YHMCIIEHHOCTh MOIYJISILMUA YBEJIUYU-
Baercs. Ho mHOrna B MoOmymsuuM OTMEYAETCsl BBICOKAs POXKAAEMOCTb, a YHC-
JICHHOCTh OCOOCH B HEHW OCTaeTCsl MPEeKHEH WM JTaKe CHIDKACTCS. ITO MOXKET
OBbITb CBSI3aHO C BBICOKOM CMEPTHOCTBIO 0COOEH WM € KaKUMHU-TUOO IPyruMu
NPUYUHAMH, HApUMeEp, C paccelieHueM 0coOell Ha HOBBIE TEPPUTOPHUHU.

CMepTHOCTh — KOJIMUECTBO OCOOEH, MOTMOIMMX 3a eAuHUIly BpemeHu. OHa
ABISCTCS OJJHOW M3 XapaKTepHCTHK JeMorpaduyeckux mporeccoB. CMepTHOCTD
[0 XapakTepy BIMSHUS HA YHCICHHOCTb MPUPOAHBIX MOIMYJISILUANA SBISETCS
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CBOMCTBOM, NPOTHUBOIIOJIOKHBIM POXKIaeMOCTH. [Ipy mOCTOSHHOM poXKaaemoc-
TH IO XapakTepy CMEPTHOCTH MOKHO IPOTHO3UPOBATh Oydyllee H3MEHEHUE
YUCJICHHOCTH MOMYJSMHA. ECIM CMEpPTHOCTh YBEIMUYMBAETCSA, TO YUCIEHHOCTh
Oyner cHmkarbcs. Eciau CMEpTHOCTh HE W3MEHSETCS, TO YHCIEHHOCTh Oyfer
OCTaBaTbCs TMOCTOSIHHOW. M ecnM CMEpTHOCTh CHMXKAETCS, TO YHUCIEHHOCTb
Oy/leT yBEIMYUBATHCS.

CoOTHOIIEHHE MEXKIY POXKJIAEMOCTBIO M CMEPTHOCTBIO OIPENEISET CKO-
POCTh pOCTa YHUCICHHOCTU NOMYJISIUUU. B 3aBUCMMOCTH OT COOTHOUIEHUS
POXKIAEMOCTH M CMEPTHOCTH PA3JIMYAIOT CIEAYIOLIME THUIIBl MOMYISLUN.
Cmabunvhas nonynayusi — 5TO TOMYJSIH, B KOTOPOW POXKIAEMOCTh U
CMEPTHOCTh COAIAHCUPOBAHBI, YUCICHHOCTh YAECPKUBACTCS HA OIHOM YPOB-
HE, HE COKpAILAeTCs M HE YBEIUYMBAETCS, a apeaj HE paclIupseTcs U He
cyxkaercs. Pacmywas nonynsayus — 370 NONYJISAUUSA, B KOTOPOW POXKJIAEMOCTb
MPEBBIIAET CMEPTHOCTb, YHUCIEHHOCTb IpPU 3TOM OyIeT YBEJIWYUBATHCS.
Cokpawarowasca nonyisayuss — 3TO TMOIMYJIALMS, B KOTOPOW CMEpPTHOCTH
MPEBBIIAET POXKJIAEMOCTb, YHUCICHHOCTb MPU ITOM OYIET CHHKAThCSA. ITO
HaOroaeTcs TOrna, KOTAA YXYALIAIOTCS YCJIOBUS CYILIECTBOBAaHHS BCIIEA-
CTBUE TEPEHACEJICHUS] WM KOTAa IPOUCXOAUT YCUJIEHHOE YHHYTOXKECHHE
4yeJloBeKOM. Takasi MOomyJsilusl HYKJAeTcs B OXpaHe.

KaroueBble cjoBa: romeocras NomyJrsinuu, 4YrUCJICHHOCTb HOMYJIsIONUU, IIECPHUO-
JAUYCCKHUE W HCIICPUOANYCCKUC KOJ'IC6aHPI$I, CC30HHasA OJWMHaMHKa 4YUCJIICHHOCTH,
IJIOTHOCTD, II0JIOBOMH COCTasB, BO3paCTHOﬁ COCTaB, pOXAAEMOCTb, CMCPTHOCTD,
CKOPOCTb pOCTAa YUCJIICHHOCTU IMOITYJIALIUU.

Bonpocsl u 3axanus.

1. JlaliTe ompezaeiieHUE MOMYJSLIHUM C HKOJIOTMYECKOM TOYKH 3pEHHUS.

2. YUto sBiseTcs 0O0sM3aTENBHBIM MPU3HAKOM TOIYIISIIAN?

3. OOBsACHUTE OCHOBHBIC CBOWCTBA TOIMYJISIMHA KaK OWOJOTHYECKOH CHCTEMBI.

4. Kak ompenensieTcsi pokaaeMOCTh B TOMyIAun? OT KaKUX JKOJIOTHICCKUX
(hakTOpOB OHa 3aBUCHUT?

5. OxapakTepusyiTe MOHATHS YMCICHHOCTH M IUIOTHOCTH IOMYJISAIIUH.

Buickasicume ceoe mmuenue.

Bcem u3BecTHO, 4TO, OaKTEpHs KUIICYHOW MAJIOYKH PA3MHOXKACTCS JIMIIL OJIUH
pa3 B KHU3HU W MPOU3BOAMUT TOJIBKO JABYX MOTOMKOB. Tomoib cepeOpHcThIid, 00-
pasyeT OrpOMHOE KOJIMYECTBO ILIOAOB. B TO ke BpeMs MOMYJSALUS KHIICUYHOM
MAJIOYKH MOXET YBEJIMYUTHCS OBICTpPEe, YeM MOIMYJISIUS TOMOMS CepeOpUCTOro.
C 4yeM 3TO CBS3aHO?
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§ 15. MONMYJISIHUOHHASI CTPYKTYPA BHJIA
(MPONOJI)KEHUE)

BunoBasi crpykrypa Omomeno3za. Kaxapiii OHMOIIEHO3 XapakTepusyercs
OTIPEJICIICHHOW BUJIOBOWM CTPYKTYpOW — BHUIOBBIM pa3zHooOpazuem. [lomyduth
MOJTHOE TIPENICTaBIIEHUE O BUJAOBOM Pa3HOOOpa3uu OMOLIEHO3a MPAKTUYECKH
HEBO3MO)KHO, TaK KakK HENb3s y4YeCTh BHUJIBI MHKPOOPTraHM3MOB. Bumooe
pazHooOpa3ue — oOIee KOJIMYeCcTBO BHUAOB, obOuTaromux B Ouotome. buo-
IIEHO3bl XBOWHBIX JIECOB, ITyCTBIHb, BBICOKOTOPHI CUMTAIOTCS OCTHBIMHU, WX
BUJIOBOE OOTaTCTBO COCTaBISIET JECATKH M COTHU BUJIOB. B Oorarbix Tporu-
YECKUX JiecaX KOJIMYECTBO BHJIOB JOCTHUTAET HECKOJIBKUX ThHICSY. YUeM BhbIIIe
BHUJIOBOE pa3zHOOOpa3We, TeM YycToiumBee OWoleH03. BumaoBoe pa3zHooOpa-
3ue OWOIIEHO3a 3aBUCHUT OT YCJOBHU cpenbsl B OwoTomne. Uem OmarompusTHee
YCIIOBHSI Cpe/ibl, TeM OoJbllie BUIAOBOE pazHOOOpaszue OHMOIICHO30B, U Ha000-
pot. Hampumep, B TponmyecKux Jjiecax camoe Ooraroe MHOTrooOpasue (iopsl u
(dayHBl, B YMEPEHHBIX IIMPOTaX BUIOBOE Pa3HOOOpa3We B OCHOBHOM OIpese-
JSIETCS BUJIOBBIM OOTaTCTBOM TMOKPBITOCEMEHHBIX M TOJIOCEMEHHBIX PAcTEHHH,
’KMBOTHOTO MHpPa ¥ B MEHBIICH CTEIIEHH BWIOBOW HACBHIIIEHHOCTHIO TPHUOOB.
B TyHmpe, rme mocTosSHHO omrymaercss MeQUIUMT Terla, OMOIIEHO3bI HWMEIOT
HEOOJIBITIOE BUIOBOE PAa3HOOOpa3re B OCHOBHOM 3a CYET MXOB W JIMIITAWHUKOB.

B 1r00om OuorieHO3¢ ecTh BHJIBI, MPEoOaJarole M0 YHCICHHOCTH U 3a-
HUMAIOIIME OOJBIIYI0 YacTh OMOTOMA. DTH BUBI HA3BIBAIOTCSI IOMUHAHTHBIMHU.
OHM ompenersIIoT TUI OHUOIIEHO3a. JTO, HApUMEp, COCHA — B COCHOBOM JIECY,
Oepeza — B Oepe3oBoii porre, 1y0 — B ayOoBoi pomie u aAp. Kpome Buios-
JIOMWHAHTOB, JTFOOOH OWOIICHO3 BKITFOYA€T MHOXECTBO JIPYTHX BHIIOB C MCHB-
IIefl 4YKCIIEHHOCTHIO. B 3aBHCHMMOCTM OT 1OIMM OCOOEM MTaHHOro BHIA B OOIIEH
YHUCIICHHOCTH OCO0el OMOIIeH03a, CTEMeHH JIOMWHHMPOBAHWS, WX Pa3IeisIIOT Ha
KaTeropuu: CyOIOMHHAHTHBIC BHJIBI — JIOBOJBHO MHOTOYMCIICHHBIE M YacTO
BCTpEYAIOIIMECsS B OWOTONE BHIBI, HO 3aMETHO YCTYMAIOIIUE IO YHCICHHOCTH
JIOMUHAHTHBIM; MAJIOYMCIICHHbIC BUIIBI — BHIBI C HEOOMBIIONW YHCICHHOCTBIO,
M3peNKka BCTPEUAroIecss B OMOTOIE; PEKME BUbI — BUBI C OYCHb MAJIOW YHC-
JICHHOCTBIO, BCTPEUAIOIMECS TONBKO B OTHENBHBIX MECTax OMOTOTA.

JIoMMHAHTHBIE W CYOJOMHHAHTHBIC BHIIbI YEIOBEK MOXKET HCIOJIB30BaTh B
MIPOIIECCEe XO3SMCTBEHHOM JeATeIbHOCTH 0e3 yiiepOa aisi OuorieHo3a. Majo-
YHUCIICHHBIE W PENIKUE BUIBI HY)KHO OXPaHSTh B TMpeeiiax JTaHHOTO OWOICHO3a.
Penxue BuIpI, Kak MpaBHIO, 3aHOCITCS B MEXKIyHAPOTHYIO WM HAIMOHAIb-
Hble KpacHble KHUTH, KOTZIa UX YMCJICHHOCTh OYE€Hb Masla B OOJBIIIMHCTBE OHO-
[IEHO30B B TIpeiesiax apeasa.
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IIpocTpaHcTBeHHAsi CTPYKTYpa — XapakTep pacrpeieneHus ocobeit
MOMYJISIIIMY HA 3aHMMaeMoW TeppuTopur. [IpocTpaHCTBEHHAs! CTPYKTypa OHO-
[IEH03a — 3aKOHOMEPHOE PACIIOIOKEHUE BUJIOB B OMOTONE, KaK B BEPTUKAIIb-
HOM, TaK U B TOPH30HTAIBLHOM HAIPABJICHHUSIX.

B QopMupoBaHuM BEpTHKAIBHOW CTPYKTYpbl B HA3eMHBIX OHOIICHO-
3aX OCHOBHYIO POJIb UTPAIOT PACTEHMsI Pa3HOW BBICOTBL SIpyC — COBMECTHO
MPOM3PACTAIOIINE TPYIIBl BHJIOB PACTEHHMW, Pa3IMYArOIIMECs] 1O BBICOTE H
MO TIOJIOKEHHIO B OMOIIEHO3¢ (DOTOCHHTE3MPYIOIIMX OPraHoB. Pa3Hbie spychl
00pa3oBaHbl Pa3HBIMU JKU3HEHHBIMH (opMamu. BepxHue spychl COCTaBIIs-
I0T CBETONOOMBBIC pacTeHus. Huke pacrosararoTcs TEHEBBIHOCIUBBIE, a B
CaMOM HU3y TPOM3PACTAIOT TECHEIFOOWBBIC BUJIBL

Takoe pacripesienieHIe pacTeHuii CIIoCOOCTBYET OoJIee MOTHOMY YCBOSHHIO COJI-
HeyHoW »Hepruu. [lepBblii spyc o0pa3oBaH BBICOKMMH JEpeBbsMHU (IyO, Oepesa,
SICeHb, JIUMA). BTOpOIt sipyc 00pasytoT JiepeBbsi BTOPOi BEIMUYMHBI (IMKHE SOMOHS,
rpyma, psouna). TpeTwil sSpyc COCTOMT W3 KyCTapHHMKOB (JICIMHA, KaJWHA).
YerBepThlii SIpyC MPEICTABICH BBICOKUMU TPABAMH U TIOTYKYCTAPHUKAMH, TISITHIM
SApyc (3eMIISTHUKA, JIAHZBIII, MXH) COCTAaBIISIOT HU3KWE TpaBbl (puc.19).

Buabl KHBOTHBIX TPUYPOYEHBI K OINPEICICHHBIM sipycaMm (UTOICHO3A.
[lepBoIit  sipyc HacedslTOT oOOWTAaTelnW KPOHBI JCPEBBEB — HACEKOMBIC
aucToenbl. BTOpoil sipyc 3aHUMAIOT NTHUIBI U BPEAUTEIN CTBOJOB — JKYKH
KOpOE€Ibl, ycadu, 3JaTKh. B cieayromux spycax OOHWTalOT — XUIIHBIC H
KOTIBITHBIC JKMBOTHBIC, TNTHUIBI, TIpbI3yHBI. [IATBI sipyc Oorar Kiemamu,
MHOTOHOXXKAMH H JPYTUMHU MEIKAMHU YKHBOTHBIMH.

Bo3HHKHOBEHHE SPYCHOCTH — pe3ylbTaT JUIMTEIBHOTO IpHCIocoOie-
HUSl Pa3HBIX BUAOB APYT K APYry U (OPMHUPOBAHUS MEXKBHIOBBIX CBS3CH U
B3aUMOOTHOIICHUH. SIpyCHOCTH CIIOCOOCTBYET 3HAUUTEIBHOMY OCIA0JICHUIO

Spycsl

CBeToJII0OUBEIE
JIePeBbS

TeneBBIHOCITUBEIC
JICPEBBS

Kycrapuuku
TpaBbl

Puc.19. Beprukanbnas cTpyKTypa (IpyCcHOCTb) OMOIIEHO3a JINCTBEHHOTO JIeca.
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KOHKYPEHITUU MEXIy BHUJAMH 32 PECYpChl U TEeppUTOpHIO. biaromaps stomy
YBEJIIMYMBACTCSI YUCICHHOCTh OCOOEH Ha €IMHHUIIC TUIONIA[U, OOJiee MOITHO U
paIMOHANIFHO HCTIONB3YIOTCSI YCIOBHS M Pecypchl OHOTOIIA.

s OWolieHO3a XapaKTepHbl BEPTHKAIbHAsI (SIPYCHOCTh) M TOPHU3OHTAIIb-
Hast (MO3aMYHOCTB) CTPYKTYphI (puc.20).
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Puc.20. OcHOBHBIE THITBI TPOCTPAHCTBEHHOTO PAa3MEIICHUS OPTraHU3MOB:
1) — paBHOMEpHOE, 2) — ciy4aifHoe, 3) — rpyIIoBoe.

PaBHOMepHOE pacmpeneneHne HaOMOTaeTcs y BUAOB, KECTKO KOHKYpPHPYIO-
IIMX 3@ NHIIEBbIE PECYpChl M TEPpUTOpHIO. B TycTOM Jiecy CTBOJIBI COCEOHMX
JIEPEBBEB  yAJICHBI JPYT OT Jpyra Ha PacCTOSHHE, TMPHMEPHO PABHOE CyMMe
pa3MepoB AByX KpoH. CiydailHOe pacrhpelesieHue HpPOUCXOIUT, €CIU cpena
O0HMTaHMsI OTHOCHUTEJLHO OJHOPOJHA MO ASKOJOrMYecKuM YycioBusiM. [pyrmoBoe
pacnpenienieHie HanOoJee PacIpOCTPAHEHO B MPUPOIE, OCOOM CKAIIMBAIOTCS HA
OIIPE/ICNIEHHBIX YYacTKaX, MKy KOTOPBIMU OCTAOTCS HEUCIIOIb30BAHHBIE IIPO-
crpaHcTBa. [pymnmoBoe pacripenelieHne y pacTeHuil oOyClIOBIEHO MX criocola-
MH Pa3MHOXKEHHSI M PACTIPOCTPAHEHHs CeMsH W IUionoB. Hamprmep, HexoTopbie
pacTeHusi 00pa3yloT KpyIHBIE, TsDKeJble IUIOABI (OpeX JICIIMHBI, JKeayab dyoa),
KOTOpBIC MaJaloT PSJIOM C JEPEBOM U TYT K€ IMPOpPACTaIOT, 00pa3ysl IpyIIIbL.
[Ipy BereraTBHOM pPa3MHOXEHUHM KOPHEBHUIAMU y PACTEHHUH Takke (OpMHpPY-
IOTCSl TPYIIbl (MBIpEH MONM3YYMM, JTaHIBII MaCKuil, KieBep nomsyuuii). MHo-
r'e >KUBOTHbIE 00pa3yloT IPyIIibl KOJIOHUH, CTau, CTaJa, CeMbU. BbDKMBaEMOCTb
oco0eii B TpyMIie MOBBIIIACTCS Onaromapst JyYIIAM BO3MOKHOCTSM JUTSL 3aIUTHI
OT BparoB, oOHapykeHusi kopMa. Hampumep, rpynma pacTeHuii crocoOHa ydiie
MPOTUBOCTOATH BETPY, d(heKTuBHEE HCHONIB30Barh Bomy. Crae CKBOPIIOB IMpO-
e CMACTUCh OT sCTpeda, KOCSIKY MEIKHMX PhI0 — OT KPYIHBIX XHIIHBIX PBIO.
Crae BOJIKOB JIerye€ OXOTHMThCS, a TaOyHY JIOUIafeld — 3allMIIaThCs OT BOJIKOB.
[IMHrBUHBI B KOJIOHMH, 00pa3ys IUIOTHOE CKOIUIEHHE, JIErde MEPEHOCAT XOJO.
B cempsx mTHil ¥ MIIEKONUTAIOMMX Onaromapsi 3a00Te€ POMUTENEH MOBBIIIACTCS
BBDKMBAEMOCTb ITOTOMCTBA.
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JTojIorHYecKasi (MoBeleHUYeCKasl)) CTPYKTypa — CHCTEMa B3aMMO-
OTHOLIEHMH, CKJIAAbIBAIOIIUXCA MEXKAY OCOOSMH HOMYJSALMU. DTa CTPYKTypa
XapakTepHa TOJBbKO JUIs KUBOTHBIX. [Ipyu m3yuenun Ouonoruu B 7-M Kiacce
Bbl IIO3HAKOMMJIMCh C Pa3HOOOpa3ueM IOBEIEHUYECKUX pEaKUUil KUBOTHBIX.
B HekoTOophIX momymsnusx ocoOH BEAYT OAMHOYHBINA 00pa3 >ku3HU. B 00ib-
LIMHCTBE CIIy4yaeB OCOOM OOBEIUHSIOTCS B COLMAJIBHBIE I'PYINIBl — CEMBH,
KOJIOHUH, cTajia, ctau u ap. (puc. 21).

ITpu cemeiiHOM 00Opa3e JKU3HU YCWJIMBAIOTCS CBSI3U M B3aUMOOTHOLICHHUS
MEXJly pOIUTENsIMH U MOTOMCTBOM. Hampumep, cembs JbBOB (mpaiin) coc-
TOUT U3 B3pOCJIOr0 CaMla, HECKOJIbKUX CaMOK M UX JAeTeHbllei. B3pocible
wieHbl Ipaiifa cooOIa OXOTATCS, 3aLIUINAIOT U BOCHHUTHIBAIOT MTOTOMCTBO.
IIpu cemeliHOM 00pa3e >KU3HU MNPOSABISAETCS TEPPUTOPUAIBHOE IOBEICHHE
KUBOTHBIX. BraneHne ceMeiiHbIM y4acTKOM OOECIEeYMBAETCS €ro MapKHUpOB-
KOW IpU IOMOILM 3BYKOBBIX CHUIHAJIOB M IAXy4yUX METOK, AEMOHCTpaluen
103 yTpo3bl, a TaKKe MPSAMBIM HalaJeHUEeM Ha 4y)Kaka IpU ero BTOPKEHUU
Ha 3aHUMAEMBbI y4acTOK.

Hexotopsie XKUBOTHBIE, HAllpMEP BOJIKKA U TUEHOBbIE COOAKU, OOBEINHSIOT-
csl B CTau. B cTasx CHIBHO pa3BUTHI MOJpa)KaTelIbHbIE PEAKLUM U CYLLECTBYET
CTPOTMM MOPSIOK MOAYMHEHUs. Bce NEMCTBUS WIEHOB CTaW COITIACOBAHBI 3BY-
KOBOM, 3pUTEIBbHOM WIM XUMHUYECKOM curHanmsauussMd. Ha nepuon pasmHoxe-
HHS CTasi MOXKET pacliaJiaThCs Ha OTHENbHBIC Hapbl, KOTOpbIE POXKAAIOT U BOC-
IUTBIBAOT MOTOMCTBO. [locie BbIBENEHUsI MOTOMCTBA CTas 00pa3yeTcsl CHOBA.

Cramo Oosiee UINTENIBHOE W TIOCTOSHHOE OOBEIWHEHWE >KUBOTHBIX II0O
CPaBHEHHUIO CO CTasMU. B cTamax ecTb BOXKaK, KOTOPbIM CTaHOBUTCS HauOo-
nee cuibHas ocoOb. Boxak Oeper Ha ce0st pyKOBOJACTBO BCEH JIESATEIBHOCTHIO
CTaja U MOIJEPKUBACT CTPOTYI0 MEPAPXUI0 €r0 WICHOB IIyTEM CIELHMAIbHBIX
CUTHAJIOB, yIPO3 WIM NPsIMBIM HamajaeHueM. lMepapxudecku OpraHu30BaHHO-
My CTaJly CBOMCTBEH 3aKOHOMEPHBIM HOPSIOK IEpEeMELECHHUs, OIpe/esIeHHas
OpraHM3aLus IpH 3allluTe, pacloJOKeHUH HAa MECTax OTAbIXa M T.I. Tak, mpu
NepeIBIKEHUH CcTajla 3¢0p BIEpeaM BCeraa MIET crapas KoObLla, 3a HEll cie-
IyIOT CHaJaja camble MOJIOZbIE, a 3aTeM CTapIlue XepeOsra, 3a KOTOPbIMU
IBUraroTcsi B3pocible 3e0pbl. lllecTBue 3aBepiuaer skepeOel-BOXKak.

Kojonunm — 53T0 rpynmoBble TIOCEICHHUS OCEIBIX JKUBOTHBIX. OHHU
MOTYT CYyLIECTBOBATh JJUTEIbHO WJIM BO3HMKAThH JIMIIL HAa IEPUOJ Pa3MHO-
xeHus. [lo crmokHOCTH B3aMMOCBS3EH MEXIY OCOOSIMHM KOJIOHHUHU KMBOTHBIX
pa3sHOOOpa3Hbl — OT HPOCTBIX TEPPUTOPUAIIBHBIX CKOIJIEHUH OIMHOYHBIX
bopM 10 OOBEIMHEHHUH, IIE OTAEIbHBIC YICHBI BBINOJIHAIOT, KaKk OpraHbl B
LIEJIOCTHOM OpraHu3Me, pasHble (YHKUIUN BUAOBOW >ku3HU. KomoHuu ycrpwui,
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OnuHOYHBIN 00pa3 KU3HU (JIMCHIIA). Cembs wiw nipaiy (JI6BEI).
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Crast (BOMNKH). Crano (oneHn).

Kononus (MMHTBUHBI).

Puc.21. Dronorudeckas CTpyKTypa.
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Puc.22. [Topsok pacnoioxeHuss 0COOCH B CTajie TaBUAHOB: TIEPBOE KOJIBIIO 00Pa3yIoT
caMIIbl, BTOPOE — CaMKH, B IIEHTPE — MOJIOIHAK. A — IIPH JBHKEHUHU K MECTY KOPMIICHHSI.
b — npu HamageHny Ha XUIHUKA.

MUIUA TPEACTABISAIOT TEPPUTOPUATHLHOE CKOIUICHHE OAMHOYHBIX (opm. B
KOJIOHMSIX JIACTOYEK, NMUHTBUHOB HEKOTOPHIE YKU3HEHHbIE (PYHKIIMM >KUBOTHBIX
(Hampumep, 3alTa OT BParoB) BBIMONHSIOTCS COOOIIA. B KOIOHUSIX TEpMHUTOB,
MypaBbEB, MMUEN OTICIBHBIC WICHBI KOJOHWW (DYHKIIMOHUPYIOT KaK OpTraHbI
LIEJIOTO OpraHu3Ma B pe3yibTaTe pas3lefieHHus Tpyla U CHeluau3alid 0COOeH.

B crane maBuaHOB B LIEHTpe, B HauOoublneil 0e30MacHOCTH, HaXOAATCA
CaMKHU C JIETEHBIIIAMU WJIM TOTOBSIIHUECS K Pa3MHOXKEHHIO, MO KpasMm —
BOXKaKd, MOJOJbIEe caMIlbl M CaMKH. Brmepean u mo3aam craja IIECTBYIOT
KpYIHbIE CaMIlbl, TOTOBbIE OTPA3UTh HamajeHue (puc.22).

Takum 00pa3oM, SKOJOTHYECKas CTPYKTypa MOMYJSIHH MO3BOJSIET
COCTaBJISIIOIIMM €€ OCOOSIM TIOJIHOLIEHHEE HCIOIb30BATh PECYpPChl CPEdbl
oOuTaHus, JydYlle MPUCIOCAOINBATbCS K COBMECTHOMY CYIIECTBOBAHHIO.

KiroueBble cjioBa: romMeocrta3 MHOMY/SIIHH, YMCICHHOCTb, IUIOTHOCTh, IOJIOBOM
COCTaB, BO3PACTHOM COCTaB, POXKIAEMOCTh, CMEPTHOCTh, ATOJIOTHYECKAsT CTPYKTYpA.

Bonpocsl u 3ananus.

1. Kaknmu mokaszaTelsiMu XapaKTepH3yeTcss BUIO0BOE pa3HOOoOpasme OmorieHo3a?
OOBSICHUTE 3aBHCHUMOCTb YCTOMYHWBOCTH OHMOIICHO3a OT ITHX ITOKa3aTesci.
2. Kakumu cBoiicTBamMu 00Ja1aeT MOMYISANHsI, KaK OTHOCHTEIBHO YCTOWYWBAS
Omonornyeckasi cucreMa.
. Kakoe 3nHaueHmne mMeeT m3ydyeHHWe TUHAMHKH YWCICHHOCTH ITOMYIISIINN?
4. IlpuBemute mpUMEpHl NEPUOJUYECKHM W HEIEPHOANYECKUM KOJICOAHUSIM
YHCICHHOCTH E€CTECTBEHHBIX MOITYIISIIHIA.
5. YeM compoBOXKIAETCsl pOCT IUIOTHOCTH monyisinuu? Kakue TUIBI MOmyssiuit
pa3IMyalT B 3aBUCUMOCTH OT COOTHOIICHHS POXKIAEMOCTH M CMEPTHOCTH?
6. B momymsamusx KakuxX OpPraHM3MOB HMEETCsl TPYNIIOBOE pacIpeselieHue:
meIpelt, Tujpa, Quanka, BOJK, IUIAHApUs, KJIEBep, rpad?
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7. llpuBenure mpUMEpHl PasHbIX THUIIOB ATOJOTMYECKOH CTPYKTYPBI B COLMAJIb-
HBIX TPyMIax >XUBOTHBIX.

8. Kakoli KOMIIOHEHT OMOLIEHO3a MIPaeT IIaBHYIO POJIb B ()OPMUPOBAHUHU BEP-
TUKAJILHOW CTPYKTYpBI OnoleHo3a?

3agaHus A8 CaMOCTOSITEIbHOIT PadOThI. 3arONHUTE TaONUIy. YCTaHOBHTE
COOTBETCTBHE MEXKJy MOHSATHSIMH M HUX OIPEICIICHUSIMHU.

Ne IMousiTus Ne OnpenesieHnss NOHATHI
1 | PoxxgaemocThb A | O01ee KOJIUYECTBO BUIOB, OOUTAIOIIMX B OMOTOIIE
JI0OBOJTEHO MHOTOYHCIIEHHBIC W YaCTO BCTPEUAIO-
2 | IImoTHOCTH b
IHecst B OMOTOIIE BUIbI
N KonmnaecTBo 0coOeit Ha equHUIIE TUTOIIA I WTH B
3 | Bo3spacTHoif cocTaB B FUTHIH man
eIHUIE 00beMa
4 CyOmoMHHaHTHBIE Yucno ocoOeid, MOSBUBIIUXCS B MOMYJISIIAN B
BUJIBI SIMHUITY BPEMEHH 3a CUET Pa3MHOXKEHUs ocobei
5 | Bumosoe 6orarctso MaxkcuMaJibHOE KOJIMYECTBO 0CO0EH
[IpocTtpancTBenHas .
6 pocTp E | MunnmanbpHOE KOJTHIECTBO 0COOCH
CTPYKTypa OHOLeHO3a
7 Bepxuuii npenen K O0miee konu4uecTBO 0COOEH Ha JaHHON TEPPUTOPUH
YUCJIEHHOCTHU WK B JAHHOM 00beMe
3aKOHOMEPHOE PACIIOJIIOKEHUE BHJIOB B OHOTOIIE, KaK
Dronoruueckas
8 3 | B BEPTUKAJIBHOM, TaK U B TOPU30OHTAIHLHOM HAIMPaB-
CTPYKTypa
JICHUSAX
COOTHOIIIEHUE YUCTICHHOCTH TPYIIT 0CO0eH pa3HOTO
9 | YucneHHOCTH 41 Py p
BO3pacTa
10 Hwxnuit npexaen K Cucrema B3auMOOTHOIIICHNH, CKIIaBIBAIOTIINXCSI

YUCJIICHHOCTHU

MEXIY 0COOSIMU TIOTYIISITHH

Boickasicume ceoe mmuenue.

1. CocraBbre mjaH MEPONPHUATUI 10 OTHOUICHUIO K JIBYM MOMYJISIIHSAM IIPO-
MBICJIOBBIX PBIO, OOMTAIOIIMX B Pa3HBIX BOJOEMax W HMMEIOLIMX pa3HyIo
BO3PACTHYIO CTPYKTYpy. Y OAHOW MOIYNALMH BO3pAacTHAS MUPaMHIA C LIH-
POKMM OCHOBAaHHEM, a Y APYIOH — C Y3KHM.

2. JlBe momynAuMM Trasesieil OKa3zajduch B Pa3sHBIX YCIOBHUAX CpPEIbl, YTO IIO-
BIMSUIO Ha MX BO3PACTHYIO CTPYKTypy. B mepBoii momymsimu Obuio 160
ocobell 1oBeHMIIBHOTO Bo3pacTa, 90 ocobeii mybOeprarHoro Bo3pacta U 50
cTaperolx ocobeit. Bo Bropoii momyssiiuu okasaiochk 80 ocobel roBe-
HHUJILHOTO Bo3pacTa, 160 ocobeit mybepraraoro Bo3pacta u 100 craperommx
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ocobeit. IlocTpoiiTe Bo3pacTHBIE MHpaMuAbl, UCHONB3Yys MacmTad 1 cMm =
20 ocoOsim. JlaliTe mporHo3 Ha Oyayliee 3THX MOMYJSLHUNA. YKaXHTe, Kakue
JEHCTBUS B OTHOLICHWM KaXIOW W3 TMOMYMSIUUHA [OOJDKEH NpeInpuHSTH
YeJIOBEK, YTOOBI OHU COXPaHWIU CBOE CYIIECCTBOBaHHE.

3. Kakoe 3HaueHue I XO3SIMCTBEHHOW M IPHPOJOOXPAHHOM JEATENbHOCTH
YesloBeKa MMEET 3HAHUE BO3PACTHOW CTPYKTYpPHl HMOIYJISIHA?

§ 16. TPOOHUYECKASA CTPYKTYPA JKOCUCTEM

Oxapaxmepu3zytime asmompo@Hvie opeanusmel. [latime cpasHumens-
HYIO XApakmepucmuxy @omompo@dHeiM U XeMOMpPODHbIM OPaAHUIMAM.
Bcnomnume cnocobwl eemepompoguozo numarus.

DKkocucTeMa paccMaTpuBaeTCsl KaK OCHOBHAsl CTPYKTypHasl €IMHUIIA TPUPO-
Il Ha 3emiie. DKOCHCTEMa — KOMIUIEKC M3 COOOIIECTB JKUBBIX OPTaHU3MOB H
cpenbl UX OOMTaHUs, B KOTOPOM MPOUCXOTUT OOMEH BEILECTBOM W SHEPTrHEH.

s o0o3HaueHusi MOAOOHBIX CHUCTEM Ha OAHOPOAHBIX Y4YaCTKax CyIld
UCHONB3YEeTCSI TEPMUH «OMOTeoleH03». bHoreoneHo3 COBOKYMHOCTH >KHMBBIX
(OmoreH03) W HEXUBBIX (OMOTOIT) KOMITOHEHTOB OJHOPOJHOTO YYacTKa CYIIIH,
IJe MPOUCXOAUT KPYrOBOPOT BEIIECTB W mpeBpaiieHue sHeprud. C TOUKH
3peHHsl 00ECTICYCeHUs] MUTATEIbHBIMA BEIIECTBAMH OHOTEOIICHO3bI Ooiee aB-
TOHOMHBI, YeM 3KOCHUCTEMBI, TO €CTh HE3aBHUCHUMBI OT JAPYTHMX OHMOTeOIEHO30B.
B kaxxgom OmoreorieHO3e OCYIIECTBISIETCSI KPyrOBOPOT BEUIECCTB.

Crpykrypa 3KocucTemMbl. B sKocuctemMe BUABI OpPraHU3MOB BBIMOIHSIOT
pasHble QyHKIMH. B 3aBUCMMOCTH OT POJIM, KOTOPYIO BHIBI MTPAIOT B KPYTO-
BOPOTE, MX OTHOCAT K pa3HbIM (YHKIMOHAJIBHBIM TpyHIaM: HpOIyLIEHTaM,
KOHCYMEHTaM WM PeIyleHTaM.

IIpodyuenmot CUHTE3UPYIOT OPraHUYECKOE BEIIECTBO W3 MUHEPAIbHOTO
C HWCTIoib30BaHWEM dHeprur. K maHHOW (YHKIMOHATHHOW TPYNIE OTHOCST
3eJIeHbIE PACTEeHUs, (POTOCUHTE3UPYIOIINE U XEMOCHHTE3UPYIOIIHE OaKTepuH.

ABTOTpOHBIC OpPraHW3Mbl CIY)KaT THINCH, MCTOYHUKOM SHEPTrUH oOecrie-
YMBAIOIIMMH CYILIECTBOBAaHUE Te€TepOTPO(HBIX OpraHu3MoB. Koncymenmut 1O-
TPeOJISIIOT KMBOE OPraHMYECKOE BEIECTBO M TEPENAOT CONCPIKAIILYIOCS B HEM
SHEPrHI0 MO MHUIIEBBIM LiemsiM. K HUM OTHOCATCSI BCE KMBOTHBIE M PACTEHHUS-
napasuthl. J[71s1 KOHCYMEHTOB MCTOYHHMKOM TUTAHUS SIBIISIFOTCS aBTOTPOMBI (ISt
PaACTUTEIHHOSITHBIX JKUBOTHBIX) WJIA JPYTHE OPraHW3MbI (IJIs1 TUIOTOSIAHBIX KH-
BOTHBIX). B 3aBHCHMOCTM OT BHIa MOTPEOISIEMOTO OPraHMYECKOTO BEIIECTBA
KOHCYMEHTBI TOAPA3eNstoTcss Ha MOopsakd. OpraHusMbl, NOTPEOISIONIME MPOo-
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JYIICHTOB, Ha3bIBAIOTCSI KOHCYMEHTaMH TepBOro mopsaka. K HuM oTHOcATCS
PaCTUTENBHOSIIHBIC KUBOTHBIC, HAMPUMEp, CapaHya, )KyK — JIMCTOEI, TPBI3YHBI,
KOTIBITHBIE JKMBOTHBIE M PACTEHHS-TIApA3UThl. KOHCYMEHTOB MEpBOTO MOpPS/IKA
MOTPEOIISIOT KOHCYMEHTBI BTOPOTO TIOPSIZIKA, K KOTOPBIM OTHOCSATCS ILIOTOSITHBIC
(xumHbIe) KUBOTHBIE. K KOHCYMEHTaM TPEThEro M MOCIEAYIONINX MOPSIKOB OT-
HOCSITCSl XUIIIHBIE KUBOTHBIE, MUTAIOIINECS KOHCYMEHTaMH BTOPOTO M TOCIEy-
IOIMX TIOPSIKOB. BeesiaHbie sKUBOTHBIE, HanpuMep, KabaHbI, MOTYT OBITh KOHCY-
MEHTaMH NIEPBOTO M BTOPOTO TMOPSIKOB, & XHIIHbIE, HAIPUMED, BOJIKH — BTOPOTO
U TPETBHETO TMOPSIIKOB.

Buzpl JKUBOTHBIX, KOTOPBIE OIWHAKOBO YIOTPEONSAIOT M MSCHYIO, U pac-
TUTENFHYIO TIMIY HAa3bIBAIOT, BCESAHBIMU. K TakuM >KMBOTHBIM OTHOCSATCH,
HarpuMep, TapakaHbl, CTPAyChl, KPBICHI, CBHHBH, Oypblii MenBeab. KonndecTBo
MOPSIIKOB KOHCYMEHTOB B HKOCHCTEME OTPAaHMUYEHO U OIpPEAEIsieTCs] 00beMOM
OroMacchl, CO31aHHON MpOAyLEeHTaMHu. PemyleHThl, MUTasCh OpPraHUuYeCKUMHU
BEIIECTBAMU MEPTBBIX PACTEHHM, >KUBOTHBIX M MHUKPOOPTAHM3MOB, BBI3BIBAIOT
UX pa3NoXEeHHE W THUCHHE.

Peoyuenmut (0ecmpykmopwt) — oprann3Mbl (IOYBEHHBIE OaKTepUH U TPU-
ObI), KOTOpbIE B XOZE JKU3HEIESITEIbHOCTH MPEBPALIAIOT OPraHUYECKUe OCTaT-
KA B HEOPraHMYECKUE BEIeCTBa, 0OeCreurBasi BO3BpAIIECHHE COJEpPKALIUXCS
B HHMX 2JIEMEHTOB B KpyroBopoT BemiecTB. OHM y4yacTBYIOT B MOCJIEIHEN cTa-
MW Pa3NIOKEHUsT — MUHEPAIM3alud OPTaHMYECKUX BEIIECTB /0 HEOpraHW4ec-
KUX coeauHeHuil. OHM BO3BpalllalOT BEIIECTBA B KPYrOBOPOT, IpeBpalas ux
B (DOpMBI, AOCTYIHBIC I TPOTYIIEHTOB.

Otmepiirie OCTaTKU PACTEHUH M TPHOOB, TPYMbI M IKCKPEMEHTHI KH-
BOTHBIX, BOBJICYCHHBIC B TPOIIECC PA3JIOKEHHS, HA3bIBAIOTCA Odempumom. B
MpoIlecce Pa3NOKEHUS NETPUTA Y4yacTBYIOT aerputodaru u pemyueHThl. K
nerputodaraM OTHOCSTCS MOKPHIIBI, HEKOTOPBIC KIICIIH, MHOTOHOXKKH, KYKH
MEpPTBOE/IbI, HEKOTOpble HACEKOMble M WX IWYMHKH, uepBU. Jlerpurodaru
SIBIISTIOTCSI KOHCYMEHTaMHU.

Henu u cern nurtanus. [logmepskaHue KpyroBopoTa BEIECTB U TPEBpa-
IICHUSI DHEPTUM SBISIETCS. OCHOBHBIM YCJIIOBHEM CYIIIECTBOBAHUSI KOCHCTEMBI.
brnaronapst TpoduueckuM (MHUIEBBIM) CBSI3IM MEXKIY BHIAMH, OTHOCSIIIMUCS
K pa3HbIM (DYHKIIMOHAJIBHBIM TpyTiaM, 00ECTIeunBACTCs TOUIEPKAHUE KPYTOBO-
pora BemiecTB. OpraHuyeckre BelIeCTBa, CHHTE3MPOBAHHBIC MPOMAYIIEHTAMU U3
HEOPraHMYEeCKHUX BEIIECTB, C MCIOIb30BAHUEM COJTHEUHOM SHEpruu, rnepearorcs
KOHCYMEHTaM IO MHUIIEBOH 1enH. B pesynbrare KuU3HEAESTENFHOCTH PEAYLICHTOB
OCHOBHBIC OMOTEHHBIE HIIEMEHTHI TIEPEXOIAT U3 OPraHMYECKUX BEHIECTB B HEOP-
ranunyeckue (CO,, NH,, H,S, H O). Heopranuueckue BElIECTBA HCIIONB3YHOTCS
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MIPOIYIIEHTaMHU JJIsi CO3aHUSI HOBBIX OPraHWMYECKUX BEIIECTB M CHOBAa C TIOMO-
IO TPOYIICHTOB BOBJICKAIOTCS B KPYroBOPOT. JIJIsl OCYIIECTBIICHHUS TIOTHOIICH-
HOTO KPYTOBOPOTA BEIIECTB B IKOCHUCTEME JIOJDKHBI OBITh BCE TPU (DYHKIIMOHAIIb-
HBbIE TPYIIBI OpraHMm3MoB. VI MeXIy HUMHU JOJDKHO TMPOUCXOMUTH ITOCTOSHHOE
B3aUMOJICHICTBHE B BHUZIE TPO(MUUECKUX CBS3EH C 0Opa3oBaHUEM TpOPUIECKUX
(MUIIEBBIX) HETeH, WU IeTeld MTUTaHMS.

Huwesan uyenv — 5TO JNWHEHHAS TMOCIEAOBATEIILHOCTh OPTaHU3MOB,
B KOTOPOW MPOMCXOMUT Ieperavya BEIIeCTBA W JHEPTHMH OT OJHOTO 3BEHA
(ucrounuka) K Apyromy (morpebutento). TepMuH «Ienb MUTaHUS» ObLI
MPEJIOKECH aHTJIMHCKUM YYEHBIM — 300JI0TOM W 3KosioroM Y. DaToHOM
B 1934 ronmy. [lumieBas 1enb COCTOMT M3 HECKOIbKMX 3BEHLEB. llepBbIM
3BCHOM IIeTH OOBIYHO SIBIIACTCS 3€JICHOE PACTeHHE, 3a HUM CIIEAYeT 3BEHO
PaCTUTEIBHOSTHBIX OPTraHU3MOB (OECITO3BOHOYHBIC, TT03BOHOYHBIE YKUBOTHBIC,
pacTeHUs-Iapa3uThl), CICAYIONICe 3BEHO COCTOUT M3 XHIIHUKOB U ITapa3uToB,
KOTOpBIE, B CBOIO OYepe/b, TAKKE MMEIOT CBOMX I1apa3UTOB M XHUIITHUKOB.

Ilenmu mnWTaHMS HAUMHAIONMIMECS 3€JCHBIX PACTCHHWH, HA3BIBAIOTCS
MacTOMITHBIMH LETSIMU (MJTU HETsIMU BbIeaHust ). [IummeBbie 1enu BhIeTaHus
HAUMHAIOTCS C TMPOAYLECHTOB M BKJIIOYAIOT KOHCYMEHTOB Pa3HBIX TOPSIKOB.
Takyro NUILEBYI LEMb MOXHO IPEICTABUTH CIEAYIOMIEH CXEMOM:

KoncymeHThI KoHcyMeHTHI KoncyMeHTHI
I nopsinka II mopsioka III mopsiaxa

ITponytieHTsI

[IponytieHThl SBISIOTCS OOBEKTAMU THUTAHUS JUIsl TPABOSIHBIX JKUBOT-
HBIX — KOHCYMEHTOB TIEPBOTO TOPsJIKA, KOTOPBIE, B CBOIO OYEPE/b CTAHOBSIT-
csl OOBEKTAMU MHUTAHUS VIS TUIOTOSAHBIX (IEPBUYHBIC XUIITHBIC) )KUBOTHBIX —
KOHCYMEHTOB BTOpPOro Topsjka. [110TosiHbIE KXUBOTHBIE MOEAAIOTCS KOH-
CyMEHTaMHU TPETHETO IMOPAAKAa WU 0ojiee KPYNMHBIMHU (BTOPUYHBIC XWIIHBIC)
XUIHUKaMu (puc.23).

NHorma mumieBble 1[eNM  HAYMHAKOTCA C  JeTpuTa. Tpodudeckue
[IENH, HAYWHAMOMIMECS C MEPTBOIO OPTraHMYECKOTO BEIIECTBA JICTPH-
Ta, HA3bIBAIOTCS JCTPUTHBIMM LEMsAMHU (WM LEeNu pasjoxeHus). B stoi
e OPraHMYeCKOe BEIIECTBO MEPTBBIX pPACTCHUH, J>XUBOTHBIX, TPHUOOB
i OakTepuil moTpedsieTcst aeTpurodaramu, KOTOpbIe, B CBOIO O4Yepe/b, CTa-
HOBSITCS JOOBIYEH XWUIIHUKOB (puc.24). B 3TOM ciy4ae dYacTh NMUTATEIbHBIX
BEIIIECTB, COJIEP)KAIIUXCS B JIETPUTE, BO3BpAIAeTCS B KPYrOBOPOT, MHUHYS
CTaINI0 PA3JIOKEHUS J0 MHUHEPATBHBIX COCIUHCHHUH W TOTPEOJICHUS WX
pacteHusiMH. JIETPUTHBIC IIEMU WCIIOJIB3YIOTCS UYCIOBEKOM JUIS NEepepabOTKH
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Puc.23. [TacTOuiHas nuiieBas 1elb: )KUBOE PACTCHHE — PAaCTUTEILHOSTHOS
HAaCEKOMOE — XMIIIHOS HACEKOMOE — HACEKOMOSJHAs ITUIIA — XUIIHAS [ITUIA.

OpPraHMYeCKUX OTXOJIOB M TPH pa3BElCHUM [OXJAEBBIX YEpBEd U JIHYH-
HOK MyX Ha KOpM MTHIAM WU pbioaM. JleTpuTHbIe menu OOBIYHO HMEIOT
7IBa, PEAKO TPU 3BEHA, a MACTOMIIHBIE — YETHIPE-IIECTh 3BEHBHEB.

B Bomoeme mpeobOnanaroT macTOWIIHBIC 1MW MUTAaHUS, KOTOPBIE COCTO-
AT U3 HECKOJNBKHX IOCITEIOBATENbHBIX 3BEHBEB. |IepBUYHBIM HMCTOYHUKOM
SHEPTUU B BOJHOM OHOTEOIEHO3€, KaK W B OOJBIIMHCTBE 3KOJIOTHYECKUX
CHCTEM, CIYXXHT COJHEYHBII CBeT, Onaromaps KOTOPOMY pAacTEHHsI CHHTE-
3UPYIOT OpPraHWYECKHe BellecTBa. Hampumep, pacTUTENBHBIMH OCTaTKaMH
U Pa3BUBAIOMIMMUCS HAa HUX OaKTEpUSMHU MUTAIOTCS MPOCTEHIINE, KOTOPHIX
MOENal0T MEJKWE Pavyku. Pauku, B CBOIO oO4epenp, CIyKaT MHIIEH pbiOam,
KOTOPBIX MOTYT MoOenaTh XHINHbIe pbIObl. [IpuMep mnuimieBoil memu BomxOe-
MOB: (PUTOIUIAHKTOHBI (BOIOPOCIIH) — 300IUTAHKTOHBI (MaHUH, UKJIONBI) —
MaJibki pbIO (TJI0TBA) — XWIIHBIE PBIObI (IyKa, OKYHb). B KoHIlEe muIeBoi
LENU HaXOAATCS PEAYLEHTHI, KOTOPHIE MPEBPAIIAIOT OTMEpIIee OpraHuyec-
KO€ BEUIECTBO B HEOPTaHUYECKHE COCIUHEHHS.

Puc.24. [lerpuTHast nuIeBast IeMb: ONABIINE JUCTHS (IETPHUT) — TIOYBEHHBIE OaKTEPHH,
YepBH, TPHOBI (IeTpuTO(aru) — MOYBEHHBIE HACEKOMBIC U KJICIITH — XHUITHBIC HACCKOMBIE
Y HACEKOMOSI/THbIE JKUBOTHBIE.
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[Tpupoanbie cooOIIECTBa KOPEHHBIM 00pa3oM pa3iMyaroTCsl MO BHIIOBOMY
COCTaBy, OJHAKO MO TPO(PHUUYECKON CTPYKType OHH CXONHBI: B HHUX TPHUCYT-
CTBYIOT OCHOBHBIE SKOJIOTUYECKHE KOMIIOHEHTHI — MPOIYLEHTHI (aBTOTPOdBHI),
KOHCYMEHTBI PA3JIMYHBIX TOPSAKOB M PEMyIEHTHI (TeTepoTpodBr).

Tpogpuueckue yposnu. 110 NONOKEHNIO BUIOB B IMUIIEBONW LENMU Pa3IMyaroT
Tpoduueckre ypoBHH OHOreoneHo30B (dkocucteM). Kaknmplii opraHusMm B Iemu
MUTaHUSI OTHOCHUTCSI K OMpEAeNeHHOMY TpodHYeckoMy ypoBHIO. MecTo opra-
HU3Ma B IMUILEBOM LENU WA COBOKYITHOCTb BCEX JKMBBIX OPraHM3MOB, IPHUHA/I-
JekKAIMX K OJHOMY 3BEHY IHILIEBOM IIEMM Ha3bIBAETCS TPOYUUECKUM YPOBHEM.
Tpoduueckux ypoBHEN CTONBKO, CKOJBKO IMUILEBBIX 3BEHBEB B LIEMH MUTAHUSL.
[lepBbIii Tpoduueckuii ypoBeHb TPEACTABISIOT ABTOTPO(HBIC OPraHW3MbI Kak
MPOIYIIEHTHI — MOCTABIIUKN OPraHUYECKUX BEIIECTB Ul TeTepOTPOQPHBIX Opra-
HU3MOB. Ko BTOpOoMy TpoduyeckoMy YpOBHIO (KOHCYMEHTHI TEPBOTO TOPSIKA)
oTHOCATCS (puToharm — PacTUTEIHHOSTHBIE OPTraHW3MBI, TUTOTOSIHBIC (XHUIIIHH-
K1), KUBYIIHAE 3a c4eT (UTOTPO(OB, MPUHAICKAT K TPETHEMY TPOPHUECKOMY
YPOBHIO (KOHCYMEHTBI BTOPOTO TIOPSIIKA); TIOTPEOJISIONINE APYTUX TUIOTOSIHBIX
COOTBETCTBEHHO OTHOCSTCSI K YETBEPTOMY (KOHCYMEHTBI TPETBEIO IMOpPSIKa) TPO-
(uueckoMy ypoBHIO (puc.25).

VYposens 1 VposeHs 2 VYposeHs 3 VYposens 4 VYpoBeHsb 5
Koncyment Koncyment Koncymenr Koncymenr
IIponyuent
1-ro nopszka | 2-ro nopsijaka 3-ro nopsiika 4-ro nopsiaKa
Pacrenue Kyk-ycau Hsaren Sctped Kynuna
OUTOIIAaHKTOH | 300IIAaHKTOH ITunreunbl | Mopckoit eonap/ Kacarka

Puc.25. Tpopuueckue ypoBHH.

B kaxnaenii Tpoduueckuil ypoBEHb OOBIYHO BXOAHUT HECKOJIBKO BHIOB.
Hanpumep, B npupogHOM co001IECTBE MEPBbII TpoUUECKUN YPOBEHb COCTAB-
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KoncymenTsr —
3-it Tpoduue-

CKHI YPOBEHb
1\

%)HC}IMGHTH -

2-ii Tpoduye-
CKHUH YPOBEHb

1-i Tpo-
¢buueckuit
YPOBEHb

AT s AT Ay n'-'.:f_-".'?)'::\, T
Jletput, neTpuToary, 1€CTpyKTOPhI

Puc. 26. ITummesas cethb

JISTFOT MHOTOUYMCIICHHBIE BHJBI pacTeHuil. Bropoit u ciemyromue Tpoduyec-
KHE YPOBHHM TaKK€ COCTOAT M3 OOJbIIOro yucia BuAoB. OT MHOTooOpasus
BUJIOB TPO(YUUECKHX YpPOBHEH 3aBUCUT YCTOMYMBOCTH W JUIUTEIHHOCTD
CYIIIECTBOBaHMS OHMOTEOIeHO3a.

B npupone MHoOrme BuIBI TUTAIOTCS HE OJHMM BHUJOM MHUIM, a
WCIIONIB3YIOT pa3Hble MUIIEBbIE 00bEKTHI. Clem0BaTeIbHO, B 3aBUCUMOCTH OT
XapakTepa KopMa, KaKJIbIH BHJ MOXET HaXOAUTHCS HA Pa3HBIX TPOPHUECKUX
YPOBHSIX B OJHOM M TOM K€ NMUIIEBOW LENH, B 3aBUCHMOCTH OT XapakTepa
nuiy. Hanpumep, noenas mbliieit, sctped, 3aHUMaeT TPEeTUi TpoduyecKuii
YpOBEHb, a Toeaas 3Mel — deTBepThlii. Kpome TOro, OHM MOTYT OBITH 3Be-
HbSIMU Pa3HbIX IMHILEBBIX LIENEN OIMHOBpeMEHHO. OIMH U TOT K€ BHUJ MOXKET
OBITh 3BEHOM pa3HBIX MHUIIEBBIX IICTICH, CBS3bIBas WX MEXAy cobOoii. Ha-
npumep, SCTped MOXKET CheCTh SIIEpUlly, 3ailla WM 3MEI0, KOTOpbIe BXO-
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JT B COCTaB pa3HBIX Ierned murtanus. CiempoBarenbHO, Tpouueckue menu
MEPETUICTAIOTCS U 00pa3yIOT B SKOCUCTEME TPOPUIECKYIO (TTHIIEBYIO) CETh —
CIIOKHYIO C€Th, COCTOSIIYI0 M3 HECKOJBKUX THUIINEBBIX Iienei (puc.26).

B mmmieBoil ceTH 3BEeHBS OMHOM IUIIEBON IEIN SIBIISIOTCS COCTaBHBIMHU
gacTsaMu Jpyrod menu. Kaxkmas w3 meneil sBIseTcs OTIAEIbHBIM KaHAJIOM,
M0 KOTOpOMY TE€pelaroTcsi BemiectBa M 3Heprusa. OTcroga clieayeT Baxk-
HBII OOIIMIA BBIBOJ: €CIIM KaKOe-HHOYIh 3BEHO OMOTEOIIeHO3a BBIMMAJACT, TO
CHUCTEMa HE HapyIIaeTcs, TaK KaK WCIOJb3YIOTCA JPYTrue€ MCTOUYHUKHU THUIIIH.
Uewm Oombllie BHJIOBOE Pa3HOOOpa3we, TEM CHCTEMa YCTOWYHMBEE.

KaroueBbie ciioBa: 1enb MUTaHUS, CETh MUTAHHSA, TPODUUYESCKUE CBSI3H, TPO-
(UvecKue ypoBHHU.

Bomnpocsl u 3axaHus.

1. CpaBuuTe ompenencHus MOHITHH «OHOTEOIIEHO3» U «IKOCHUCTeMa». UTo Mex-
ny HuMmE oOmiero? B uem ormimume?

2. Kakue u3 3KOCHCTEM MOXHO Ha3BaTh OMOTEOLEHO3aMH: JIyI, 03€pO, T'HHIION
MeHb, MOpE, XBOWHBIN Jiec, peKy?

3. B 4eM ominune KOHCYMEHTOB II€PBOTO IIOPsAKAa OT KOHCYMEHTOB BTOPOTO HJIH
TpeTbero mnopsiaxa?

4. UeMm OTIMYAIOTCS TACTOWIIHBIC ICTH OT JICTPUTHBIX?

. Kakyio ¢yHknmio B skocucTeMe BBINONHSIOT peayneHTsl? HazoBute nx mpen-

CTaBUTEJIEH.

6. Uro Takoe Tpoduueckuii ypoBeHb 3KOCHCTEeMbI? Kakue opraHu3Mbl BXOAST B
COCTaB pasHbIX TpopuyeckuX ypoBHEil skocucreM? OOBSICHUTE, C YeM CBs3a-
HO OrpaHHYCHHE YHCIa TPOYUUECKUX YPOBHEH B 3KOCHCTEMAX.

9]

3aganust ISl CaMOCTOAITEJIbHOI PadoThl.

1. CocTaBbTe TACTOMIHYIO IIEMb THUTAHUS, BBHIOPAaB HYXXHBIC 3BEHBI U3
CIIEIYIOIUX KOMIIOHEHTOB: OCHHA, JIATeN, Oepe3a, CHHHIIA, auCT, T'yCEHHUIla
0epe30Boi MSAACHULIBI, KOPIIYH.

2. CocraBsTe JETPUTHYIO I[Ielb TIMTaHUs, BHIOPAB HYXHBIE 3BEHbS U3
CIICIYIOIIMX KOMIIOHEHTOB: 3Mesl, MOruOIas MTUI[d, IOYBCHHBIC OaKTEpHH,
JIMYMHKA MYyX, TpaBsiHas JISTYIIKA, TUIECHEBbIe TPUOBI, MIHEpPAIbHBIC BEIIECTBA.

3. YCTaHOBHUTE COOTBETCTBHE MEXKTY THIAMH IIETICH MUTAHUS U UX BO3MOXKHBI-
MU MUIIEBBIMU 3BeHbsAMH. llenn nuranus: A. IlacrOumneie. b. [erpuTHble.
[Tumessle 3BeHbA: 1) Kponuk; 2) o3epHas JATyIIKa; 3) IUIECHEBbIE TPHOBI;
4) crpeko3a; 5) mouBeHHbIE OakTepuu; 0) TOMONb, 7) CIHUPOTHpa; 8) cazaH;
9) noxnesoit wepBb; 10) xanryn; 11) mokpuma; 12) Kyk MepTBoen;
13) TpaBbl; 14) kyHuma; 15) sctpeo.

4. JlaiiTe SKOJOTUYECKHM MPOTHO3 BO3MOXHBIX MOCIEICTBUNA B JKOCUCTEME,
€CIM B HEW IMPOW30MIeT pe3Koe COKpaIleHHe YHCIESHHOCTH PEIyIEeHTOB.
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5. Hcrmonk3yss KapTUHKH, COCTaBbTE IHUIIEBYID CETh M HAINWIINTE B CXEME
COOTBETCTBYIOIINE ITUPHI.

1) sictped 2) nuca 3) cununa

6) MBITITH 7) pacTeHUS 8) marymka 9) 3mes 10) xy3HEUHK

6. YCTaHOBUTE COOTBETCTBHE MEXTY (DYHKIIMOHAIBHBIMU TPYIIIAMU M HX TIpe]i-
crapurensiMu. OyHKoHaneHble rpynmnsl. 1. [Ipoayuents. 2. KoncymeHTEI.
3. Pemymentsl. IlpencraButenu: a) Oepes3a; 0) JIOCh, B) MOXKIEBOH HYEpPBB;
r) pbiOa-lIyKa; ) CMOPYOK; €) JIMIIAHHMK, ) JJAMHHApUs; 3) THAJIOCTHBIC
Oakxrepun; u) madH.

7. YcraHOBUTE, B Kakoil IOCJIEIOBaTEIbHOCTH HAJ0 PACIHOJNOXKHUTH 3BEHbS M-
IICBOM IeMNH: IMayK, Mm4eiia, CHMHUIA, SIONOHS, SCTpeO.

4 — buogorus 11
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§ 17. IPOAYKTUBHOCTDHb 3KOCHUCTEM

Bcnomnume  pynkyuonanvHoe paszHoobpaszue HCUBLIX OPSAHUIMOSE 8
9Kocucmeme U Munvl yeneu NUMaxus 6 cooduecmae.

ITonsitne OGuomacchl. B sxocucTemMe MpOMCXOIUT HENPEPBIBHBIN KPYroBO-
POT BEILLECTB M HalpaBlIEeHHbIH MOTOK 3Hepruu. braromaps stomy maer obpa-
30BaHME OMOMacchl OpraHu3MoB. bromacca 3kocucTeMbl — 00IIee KOJTUIECTBO
OPraHUYECKOTO BEIIECTBA BCEX JKUBBIX OPraHW3MOB, HAKOMHUBIIETOCS B JTAHHOU
9KOCUCTEME 3a MPEbIAYLINI Nepuos ee CyllecTBoBaHMs. buomaccy pacreHuii
Ha3bIBAIOT (UTOMAcCCOM, OHOMaccy >KMBOTHBIX 300Maccoi. buomacca skocuc-
TEMbI BBIPAXKAETCS B €IUHHIIAX MACChl CYyXOTO OpPraHMYECKOTO BEIIeCTBAa Ha
CIMHUITY TUIOMIAAN: B T/M?, KI/M?, Kr/ra, T/kKM> (Ha3eMHBbIE 3KOCHCTEMBI) WIIN
Ha eIUHUIy o0beMa (BOIHBIE SKOCHCTEMBI).

DOTOCHHTE3UPYIOIINE OPraHU3Mbl, UCIOIb3YSI COTHEYHYIO SHEPIHUI0, B MPO-
necce (POTOCHHTE3a CO3/1AI0T MEPBUUHYIO MPOIYKIIMIO B KAYECTBE OPTaHNUECKOTO
BeniecTBa. B Gmomacce 3amacaercst yacth sHeprun ComHila, moromaemas $ho-
TOCUHTE3UPYIOUIMMH OpraHuzMamu. buomacca skocucreMsl u ee Ouosioruyec-
Kasi IPOIYKTUBHOCTh CUJIBHO OTIMYalOTCA. CKOpPOCTh CO3JaHMs OpraHUYecKoO-
rO BEIIECTBA B IKOCHUCTEMAaX HA3bIBAETCSI OMOIIOTUYECKOW MPOTYKTUBHOCTBHIO.
[TpomyKTHBHOCTh BBIpAKAETCS KOJIMYECTBOM OHMOMAcChl, CHHTE3UPYEMOH 3a
€IMHUILY BPEMEHH (4Yac, CyTKH, rO/1) Ha €MHUILIE TUIOIIAIHN (KBaIpaTHbIE METPHI,
reKTap) Wik B eAuHuIEe o0beMa (11 BOJHBIX DKOCHCTEM: JIUTPhI, KyOudecKue
MeTpbl). B necy oOmas 6momacca OpraHM3MOB OYEHb BEIHMKA MO0 CPaBHEHUIO
C €€ TOIOBBIM IPHUPOCTOM — MpoayKiueid. B mpymny obmas 6momacca ¢uro-
IUIAaHKTOHA HeOombIas, HO (DUTOIUIAHKTOH 3a CUET OBICTPOrO Pa3sMHOKEHHS
MMEET BBICOKYIO CKOPOCTh OOpazOBaHUs MPOMYKIUH.

B 3aBucumoctu OT TOro, Kakue BEIIECTBA W SHEPTHUsSl MCHONB3YIOTCS IS
BO300HOBJICHHS OMOMACCHI, B SKOCHCTEME DPA3IMYaIOT MEPBUYHYIO W BTOPHY-
HYIO MPOXYKTUBHOCTh. COOTBETCTBEHHO, 00Pa3yIOMIasiCs MPHU STOM MPORYKIIHS
Ha3bIBAETCSl NIEPBUYHOM M BTOPUYHOM.

buomacca, co3manHas aBTOTPO(HBIMU OpraHM3MaMHu (IIPOAYIICHTAMH) U3
MUHEpaJIbHBIX BEUIECTB B Mpolecce (POTOCHHTE3a WM XEMOCUHTE3a Ha3blBa-
eTCsl IepBUYHOM TMpoayKiueil. OCHOBHOE KOJIMYECTBO OPTaHMYECKUX BEIIECCTB
oOpa3yror 3eneHble pacteHus. M3 100% conHeyHOW SHEpPruu JIMIIb MPUOITH-
3utenbHO 1% Tmomionaercs XJIOpoPUIIIOM W HCHOIB3YETCs Il CHHTE3a Op-
TFaHUYECKUX MOJIEKYN (ocTajbHble 99% CONHEUHOI SHEpruu OTpa)xaroTcs, Io-
DJIOMIAIOTCSA € TIEPEXOJOM B TEIUIO WJIM PACXOAYIOTCS Ha WCIAPEHUE BOJIbI).
CnenoBarenbHO 3(PPEKTUBHOCTh MPEBPAILEHUS MOMIONAEMON MU COJTHEYHOU
SHEPTHH B DHEPTUI0 XUMHUYECKHX CBS3€H OpraHMYECKUX BEIIECTB COCTAaBIIS-

98



eT B cpeaHeM 1%. DTa 3aKOHOMEPHOCTH MOMy4YWsia Ha3BaHue mnpaBwia 1%.
[lepBruHast POMYKIMS SIBISETCS OYCHb BAKHOW XapaKTEPUCTHKOW KOCHCTE-
MbI. HakoruieHHast B HEil 2HEprusi TO3BOJISIET CYIIECTBOBATH BCEM KOHCYMEH-
TaM W PeIyleHTaM W CO3/1aBaTh CBOKO MpOAYKIWIO. [erepoTpodHbie OopraHus-
MBI YaCTUYHO HCIOJIBL3YIOT THUIIY JUIS OOECTICUCHHS >KM3HEHHBIX TPOIECCOB
W YacTUYHO CTPOST Ha €€ OCHOBE COOCTBEHHOE Teno. bumomacca, co3maH-
Hasi KOHCYMEHTaMHU W pEAylleHTaMH W3 OPraHWYECKOTO BEIIEeCTBa IOCTE €€
YACTUYHOTO PACIICTUICHUS Ha3bIBACTCSI BTOPUYHOM IMPOMYKIIUCH.

Kiarouesble cioBa: OGuomacca, ¢uromacca, 3o0Macca, HEpBUYHAS MPOTYKIHS,
BTOPUYHAS MPOLYKLIUL.

Bonpocsl u 3axanus.

1.
2.

Yro mokaspIBalOT OMoMacca W MPOAYKLUSI SKOCUCTEM?
YeM OOBSCHSIOTCS Pa3iuuusi OMOMAcChbl, U MPOLYKLHUH IKOCHUCTEM CYLIM H
MupoBoro okeaHa?

. OxapaKTepH3yﬁTe OCHOBHBIC ITOKa3aTCIM OHMOJIOTHYECKOU MMPOAYKTUBHOCTH

9KOCHCTEM.
Kaxkas mpomykuusi Ha3pIBaeTCsl MEPBUYHOM, a Kakas — BTopuuHOU? Ilouemy?

. C ACATCIIBHOCTBIO KAaKHUX OpPraHU3MOB CBs3dHa Ouonoruyeckas MIPpOAYKTUB-

HOCTb JKOCHCTEM?

Boickasicume ceoe mmuenue.

1.

[TpoMyKTUBHOCTE 3€JIEHBIX pPACTEHHH pa3liniyHa B Pa3HBIX dKocucTemax. Ha
1 M> B TOI BO BI@KHOM TPOIMUYECKOM Jiecy oHa coctasisier 2200 T cyxoro
BemiecTBa, B TyHape — 140 r, B okeane — 125 1, B mycthiHe — 3 . OObsic-
HUTE 3TO SIBIICHHE.

. Kak wu3MeHeHHE COOTHOIICHHMS nmpoaAyKnouu u OMoMacchl B JKOCUCTEME

MOJKET TOBIHATh Ha ee cocTosHue? llpuBeanrte mpuMepsl.

. ﬂOKa)KI/ITC, YTO KPYTOBOPOT BCHICCTB B 3KOCHUCTEMC SABJISACTCA PE3YJIbTATOM

B3aHMMOJICHCTBUS MpOAYHEHTOB, KOHCYMCHTOB U PCAYLICHTOB.

3agaHus VI caMOCTOSITeJILHOI padoThl. OOBICHUTE CXEMY.

ConHue
' MpoayueHTs KoHcyMeHTbI KoHcyMeHTbI
1 - nopsiaka 2-ro nopspaka
PenyueHTbl
MuHepanbHbie MepeHoc 3Hepruu
BellecTBa MepeHoc BewecTB
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§ 18. MPABUJIA DKOJOTMYECKOW MMAPAMUIBI.
ITMPAMUJIA BUOMACCHI 1 DHEPI'MHA

Bcnomnume pasiudusl opecaHusmos no ux qbyma;uu 6 JKocucmemax u
omjuvdyue KOHCYyMeHmoe om pedyueumoe.

OcCHOBY BceX HSKOJOTMYECKHX CHCTEM COCTAaBJLIOT MuiieBble menu. [lumre-
BYIO II€TIb SKOCHUCTEM COCTABIISIIOT pa3Hble (DYHKIMOHAJIBHBIC TPYMIbL: MPOIY-
LEHTHI, KOHCYMEHTBI W PETyLECHTHI.

K mpomyrienTaM OTHOCSITCSI TIPOM3BOMTENH OPraHMYECKUX BEILECTB — aBTO-
Tpo(HBIE OPraHM3MBI, TO €CTh (POTOCHHTE3UPYIOIME M XEMOCHHTE3UPYIOIINEe
OpraHu3Mbl. B 3aBUCHMOCTH OT MHINEBOW CrIEIMATN3ALHA, KOHCYMEHTBI MOIpa3-
JENAIOTCST Ha Topsiakk. KoHCyMeHTaMH TepBOro MOps/iKa SIBISIOTCS pacTUTEINb-
HOSIZTHBIC JKUBOTHBIE (IOTPEOHUTENN TMEPBOTO TMOPS/IKA), KOHCYMEHTaMHU BTOPOTO U
TPETHETO M TMOCIEMYIOINX SBJISAIOTCS XUILHbIE KUBOTHBIE (IIOTPEOUTENN BTOPOTO
U TPETHETO M TMOCIEAYIOUMX MOPSIKOB). PemylieHThl COCTaBISIOT canpogUTHBIE
OpraHM3MBI, MPEBpALIAIOIINe OpraHUYECKUe BElIeCTBAa B HEOPraHUUYECKUE.

JKojJorudeckue nupammasbl. [Iporecc npeBpamieHus BelIecTBa U HEp-
TMM B TACTOMIIHBIX IEMsSIX HMEET OIpeelieHHble 3akoHoMepHocTu. [lpu
Mepexoie OT OJHOTO TPO(PUYECKOTO YPOBHA K JPYrOMY MPOMCXOAUT TPAHC-
¢dopmanus BemecTtBa W 3Hepruu. He Bcs ymorpeOnenHas Ouomacca UaET
Ha 00pa3zoBaHHME OMOMACCHI OPTraHMU3MOB KaXJIOTO TPO(UUYECKOTO YPOBHS.
3HauMTeNbHAs YacTh 3aTpayMBaeTCs Ha OOeCleYeHHEe KHU3IHEIEATeIbHOCTU
OpPraHW3MOB: JIbIXaHUE, JBIKEHUE, PAa3MHOXKEHHUE, MOAJEpKaHHE TeMIepa-
Typsl Tena u T.A. Kpome Toro, He BCs CbhbeleHHas OMoMacca yCBaWBaeTCs.
HenepeBapennass 4actb B BUJE JKCKPEMEHTOB TMOMAJACT B OKPYKAIOIIYIO
cpeny. IIpoueHT ycBOSIeMOCTH 3aBHCUT OT COCTaBa MUIIM U OMOIOTHYECKHX
0COOCHHOCTEM OpraHu3MoB, OH cocTaBisieT oT 12 10 75%. OcHOBHasi 4acTh
YCBOGHHOW OHOMAacchl pacxXoayeTrcs Ha TOAJEpKaHHE KHU3IHEIEATeIbHOCTH
OpPraHU3MOB U TOJBKO CPABHHUTEIHHO HEOOJbIIAsl €€ YacTh WAET Ha MOCTPO-
eHHe Tena U pocT. Jpyrumu crmoBaMu, OoJbIllasi 4YacTh BEIIECTBA U DHEPTUU
MpHU TEepPexXoAe OT OJHOTO TPO(PUUECKOTOo YpOBHS K JAPYroMy TepsieTcs, Io-
TOMY 4YTO K MOCJEAYIOIIeMY MOTPEOUTENI0 MOMajaeT TOJBKO Ta UX 4YacTb,
KOTOpas BKJIIOUMJIACH B OMOMACCy TMPEABIAYHIET0 TPOPUYECKOrO YpPOBHSI.

MHorourcieHHbIe HCCIIEOBaHUS MOKA3alll, YTO Ha KaXIOM TpodudeckoM
YPOBHE TMHUIIEBOM LIEMU TepsieTcsl B cpeaHemM okoiio 90% sHepruu, M TOJIBKO
10% nepexonuT Ha ciaexyrouMid ypoBeHb. AMepukaHckuid sxonor P. JIunneman
B 1942 . copmynupoBan 3Ty 3aKOHOMEPHOCTb Kak mpaBuiio 10%.
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IIponyuentst | Koncymentsi I Koncymentsi Il | Koncymentst 111
1000 xJIx 100 xIx 10 xJIx 1 x]JIx

3aKOH [IAcHT, 4YTO B NMILEBOW LENM MpU IEPEXOAE OT OJHOIO 3BEHA K
npyromy nepenaercs guib 10% BemecTBa M 3HEPrHMM, a OCTAJbHAS YacTh
pacxomyercsi MpeAbLIyIMM TPO(UUIECKUM YPOBHEM Ha MOIJIEpKAHUE >KU3HE-
nesitenbHOCTH. TakuM 00pa3oM, 3amac BeIIeCTBA W SHEPrHM, HAKOIUICHHBIN
pacTeHUsSMHU B MACTOMINHBIX MHIIEBBIX IEMAX, OBICTPO pacxomyercs (Bblena-
€TCsl), TIOTOMY MUIIEBbIE LIEMM HE MOTYT OBITh JJIMHHBIMHU.

Ecmun moOyro W3 BBIIEYKAa3aHHBIX XapPAKTEPUCTUK TPOMUIECKUX YPOBHEU
n300pa3uTh B BHUJIE MPSMOYTOJIbHUKOB C OJMHAKOBBIM MAcCIITabOM M pacrojo-
KWUTb WX JAPYT Haj APYIOM, TO IOJIYYHUTCSl HKOJOrMYecKas Nupamuaa. IKeno-
2uueckasa nupamuoa — rpapuueckre M300paKeHNUsT COOTHOLIEHHUS MEXITy Ipo-
JyIeHTaMH ¥ KOHCYMEHTaMU BCEX YpPOBHEW (TpaBOSIHBIX, XUIHUKOB; BUJIOB,
MUTAIOLIUXCS IPYTUMH XUIIHUKaMU) B dKkocucteMe. OCHOBaHHUE SKOJIOTHUECKOM
MUPaMUIbl COCTABIISICT MEPBbIA TPOGHUECKUH YpPOBEHb — IMPOMYLIEHTHI, 3aTeM
UEeT BTOPOM Tpo(UUEeCKUi YpPOBEHb — KOHCYMEHTBI NEpPBOrO MOpSAKAa U T.JI.
IIpn mepexone ¢ OOHOTO YpOBHsS Ha APYrod HPOUCXOIUT YMEHBIIEHHE YHCIa
oco0eil, a pa3Mepsl yBEMUMBAIOTCS. B cpemHeM ¢ OMHOro ypoBHS Ha APYroi
npoucxoauT nepenada aumb 10% sHeprun. IlosToMy 3konornyeckas nupamuaa
MMEET IIMPOKOE OCHOBAHHE M OCTPYIO BepIHHY (pHC.27).

Hampumep

TPOOPUYECKHUE YPOBHHU

Puc.27. [IpaBuiio sK0I0rnyecKoi mMupaMuisl — 3aKOHOMEPHOCTH,
OTpakarolasi IpOrpecCUBHOE YMEHBLICHNE MACCHI, SHEPTUHU MM 0cO0ei KayKa0To
MOCJIEIYIOLIETO 3BEHA MTUILIEBON LIEeTIH.
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B mpupone HaOmromaroTcs pazHbIE TUMBI SKOJIOTMYECKUMX NHpaMui: 1) mupa-
Mujia yucen; 2) mupaMuaa OuoMaccel; 3) mupamMuzia SHEPryu.

IHupamuoa uucen otpaxxaet 4ncio 0coOel Ha KaXIOM TPO(HUUECKOM YPOBHE
skocucteMbl. COmIacHO MpaBWIy MUpaMUAbI YMced OOllee 4Yucio ocolel, yda-
CTBYIOIIMX B THIIEBBIX MEIMSIX, C KKIHIM 3BEHOM YMEHBIIACTCSA. JTO CBSI3aHO
C TeM, YTO XHUIIHUKH KpyIHEee OOBEKTOB CBOETNO MHUTAHUA U Ui MOAICPKaHUSI
KM3HU OIJHOTO XWIITHUKA HYKHO HECKOJIBKO >KEpTB.

B skocucremax J1leCOB yMEPEHHOIO MOsica, B KOTOPBIX MPOAYLEHTAMHU
SIBIISTIOTCST IEPEBBS, @ KOHCYMEHTaMHU TIEPBOTO TOPSIKA — PACTUTEIHHOSIHbIC
HACEKOMbIE, YMCJIEHHOCTb MOCIEIHUX BBIIIE, YeM MNpoAyueHToB. [Tupamuna
YUCEJ TAKOM DKOCHCTEMBI OKA3BbIBACTCS IEPEBEPHYTOM BEPIIMHOM BHU3.

Ilupamuoa 6uomaccel NOKa3bIBACT KOJMYECTBEHHbIE COOTHOILEHUS OHoMacc
OPraHU3MOB KaXKIOT0 TPO(GHUUYECKOro ypoBHA 3KocucTeM. OOBIYHO B HA3eMHBIX
OuoreHo3ax o0IIas Macca MPOIYLIEHTOB OOJbIIIe, YeM B KaXKIOM MOCIEAYIOLIEM
3BeHe. B cBolo ouepesp, 00Ias macca KOHCYMEHTOB II€PBOIO MOpsiika Oolblle,
HEKEJM KOHCYMEHTOB BTOPOro mopsika M T.J. Eciu opraHu3Mbl HE CIHMILKOM
CWIBHO pPa3IMyaloTCcs IO pa3Mepy, TO, O0O3HAYMB Ha TPOPUUECKUX YPOBHSX
o0LIyI0 Maccy 0coOei, MOKHO MOIy4uTh TUINMYHYIO nupamuay. OqHako eciu
OpraHU3Mbl HU3IIMX YPOBHEH MeNBde MO pa3MepamM OpraHM3MOB BBICIIMX YPOB-
HEW, TO Moiy4yaeTcs INepeBepHyTas NupaMuia Ouomaccel. Hampumep, B BOIHBIX
HKOCHCTEMAaX MPOMYIEHTHI ((PUTOIIIAHKTOH) HEBEIMKH IO PasMepy U MUMEIOT KO-
POTKHUI >KU3HEHHBIA LIUKJI, JOBOJILHO BBICOKas MPOAYKTUBHOCTb, HO UX OHoMacca
BCEIZla MEHbIe OMOMacchl KOHCYMEHTOB IIEPBOTO MOpsIKA.

[Mupamunapl yucen um OuMOMAacc OTPaXarOT CTAaTHKY CHCTEMbI, TO €CThb
XapaKTEepPU3yIOT KOJIWYECTBO WM OHWOMAcCy OPraHM3MOB B ONPEICIICHHBIH
MPOMEXKYTOK BpeMeHH. OHU He JNaloT MOJHOW MHGpOpMalUU O TPOopUUECKOn
CTPYKTYpE€ IKOCHCTEMBI, XOTS TO3BOJSIOT PEUIaTh PsAJ MPAKTHUYECKUX 3aj1ad,
OCOOEHHO CBS3aHHBIX C COXpAaHEHUEM YyCTOHMUMBOCTH 3KocucTeM. [lnpamuaa
YyceNl TMO3BOJIAET, HANpPUMEpP, PACCUUTHIBATH JOMYCTUMYIO BEIUYUHY YJI0Ba
PBIOBI MM OTCTpeNia XKMBOTHBIX B OXOTHUYMHU MepHoAa 0e3 MOCIHencTBUil uis
HOPMAJBHOTO WX BOCIPOU3BEICHUSI.

Ilupamuoa 3nepzuu OTpakaeT KOJIMYECTBO SHEPIUHU, COAEpIKallelcs B
MUIIe Ha KaXIOM TPOPUYECKOM YpoBHE. M3 Tpex THUIIOB 3KOIOTHYECKUX
NUpaMHul NHUpaMuAa SHEPrHMM JaeT HaumOosee IMOJIHOE IMPEACTABIECHUE O
(YHKIIMOHAJILHOW OpraHu3allid JKOCHUCTEMBI, TaK KaK 4YHCIO M Omomacca
OpPraHU3MOB 3aBUCAT HE OT KOJMYECTBA (PUKCUPOBAHHOM SHEPIHH, a OT CKOPOC-
TH TIpUpPOCTa OMOMAcChl, @ UMEHHO OT MPOAYKIMK IKOCHUCTEMBI. B mpoTuBo-
MOJIOKHOCTh NMUPAMUJaM 4YHMCET U OHMOMACChl, OTPAXKAIOUIUM KOJIUYECTBO
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OpPraHuU3MOB B JIaHHBIK MOMEHT M HMX Maccy (CTaTukKy), IUpaMHuaa SHEPruu
MOKA3bIBAET JIMHAMMKY HPOXOKICHHS SHEPIHMM Yepe3 IMUIIEBYIO IIETb.

Ha dopmy 3T0if mupaMuziel HE BIUSIFOT pa3Mepbl U MHTEHCUBHOCTH METabo-
JM3Ma 0co0eM, U eClIM YUTEHbl BCe MCTOUYHMKM SHEPrud, nupamua OyJeT UMETh
TUMYHBIA B, COIIACHO MPaBUITy MUPAMHIBI SHEPTUH, C 0OJiee HU3KOTO TPO-
(puueckoro ypoBHsi Ha Oonee BbICOKMI mepexomuT okoio 10% motoka sHepruw,
a olriee 4MCIO CaMHUX YPOBHEH HE MOXKET IMPEBBIIIATH IMIECTH.

3HaHME 3aKOHOB OHMOJOTMYECKOM MNPOJYKTUBHOCTH U BO3MOXHOCTb KO-
JUYECTBEHHOTO yYeTa TOTOKAa IHEPTrHM UMEET OOJbIIOe MPAKTUYECKOe 3Ha-
YeHHe IS UCIOJIb30BAaHUS YEJIOBEKOM HPHUPOIHBIX M HCKYCCTBEHHBIX 3KO-
CHUCTEM — OCHOBHOTO HCTOYHHMKA 3allacOB THIIEBBIX M HHBIX PECYpCOB Ha
Hallel IJIaHeTe.

UroObl He HapymiaTh OaJlaHC B HKOCHCTEMax, HEOOXOAMMO HMETh SICHOE
MPEJICTABICHUE O JOMYCTUMBIX NpPEeNax HU3bATHS PACTUTEIbHONW MU KUBOT-
HOW OHoMacchl.

KamoueBbie ciioBa: nmpaBuJia 9KOJIOTUYECKOM nupamMuabl, SKOJOTHUYCCKUC THpaA-
MH/JIbI YUCCJI, IMUPpaMHJIbl 6I/IOMaCCBI, nmupaMuabl SHEPruu.

Bonpocsl u 3axanusi.

1. ChopmynupyiiTe MpaBWIIO SKOJIOTHYECKON mupamuibl. Kakwme OBIBalOT THIIBI
sKonoruueckux nupamun? B yem ux ocobeHHoCTH?

2. YTo oTpa)xaroT IKOJOTHYECKUE MUPaMHUJIbI YHCET, OMOMACChl M SHEPTUu?

3. Kakasg u3 SKONOTHYECKUX NMHPaMHJl YHUBEpCcallbHA M HE 3aBUCUT OT Tpodu-
YECKOU CTPYKTYPBI IKOCHUCTEMBI?

4. IlpuBenuTe MpUMEPHl TUIMWYHBIX W TEPEBEPHYTHIX IKOJIOTUYECKUX MUPAMUI.

5. B kakux oOmacTsx 4eNoBEUeCKOW MesTeNbHOCTH HEOOXOAMMBI 3HAHUS 3aKO-
HOB OMOJIOTUYECKON MPOJIYKTUBHOCTH KOCHCTEM?

Boickasicume ceoe mmuenue.

1. IloctpoiiTe SKOJIOTMYECKYI0 NMUpPaMHUIy 3Hepruu, cobmiomas npasuwiio 10%,
JUId TIMIIEBOW LEeNM Jiyra: KJeBep JIyroBol — Oabouka — JiArymka —
3Mest — opell 3Meel, eciii OMomacca 3Med 3a JieTo yBenuumiach Ha 0,2 KL

JlabopaTopHasi padora Ne2

Tema. Pemenne >Ko0JI0rm4ecKux 3ajay

Heap padorbi: OcBOUTh NPaBUIO HKOJIOTMYECKOM mnupamuiel. Hayuurtbes
OIPE/IeNATh MOJI0KEHUE )KUBBIX OPraHU3MOB B TPO(UUECKUX LENAX, HAyYUThCS pe-
1IaTh THUIIOBBIE KOJOIMUYECKUE 3a/1a4d, COCTaBUTh YIPOLICHHYI0 MAaTEMAaTHUYECKYIO
MOJIeSIb B3aUMOOTHOLIEHUH B COOOIIECTBE.
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Xon pa6oTbl.

3agaya 1. B ayroBoM cooOmiecTBe OOMTAIOT: TYCEHHIIA, KaBOPOHOK, JIIOIIEP-
Ha, KopuryH. CocTaBbTe MUIIEBYIO IIETh U HA30BHTE KOHCYMEHTa BTOPOTO MOPSIIKA.

3agaya 2. YCTaHOBHUTE COOTBETCTBHE MEXKAY OPraHU3MOM H TPO(PUUYECKUM
YPOBHEM SKOJOTHYECKON MUpaMHibl, HA KOTOPOM OH HAaxXOIUTCS, U BIUIIUTE B
TaONUIy: pacTeHUs, Opei-3Mees]l, JIATYIIKA, MUKPOCKOIIMYECKUNA Ipubd, KYyK.

[Iponyuent

Koncyment 1 nopsiaka

KoncymenT 2 mopsinka

KoncymenT 3 mopsinka

Penyuent
3agaua 3. Omnpenenure Maccy KOMIIOHEHTOB 1€MW MUTaHUS, €CJIM W3BECTHO,
YTO Macca KOHCYMEHTa TPEThEro IMOpsAIKa COCTAaBISAET § KI.

KoMmoHeHTHI ey MATAHUSA Oo6mas Mmacca

duromraHKkTOH

Mernkue pakooOpa3HbIe
PrI0EI
Bsrapa 8 kr

OOmas buomacca

3anaua 4. buomacca tpassl (mpoxayueHTsl 1-ro nopsaka) — 700000 kr, Ouomacca
scTpeboB — 7 kr. OmpenenuTe, KOHCYMEHTaMH KAaKOTO MOPSIIKA SIBIISIOTCS SICTPEOBI.

3agauya S. B numieBoii nenu (pacTeHus—3asn—McULa) OuomMacca pacTeHUd —
100 T. OnpenenuTe YUCICHHOCTH MOIYJISIMU JIUCHUI], €CIM Macca Tesla OAHOHM JIH-
cursl — 10 k.

3aganus A8 CaMOCTOSITEJIbHOI PadoThI.

3apaua 1. buomacca xoHcymeHToB 2-r0 U 4-ro mopsiaka paBHa 1010 xr. Haii-
aute ouomaccy 1-ro mopsixa.

3agaya 2. Ha ocHOBaHMM TpaBWiIa HKOJIOTHYECKOW HHPAMHIIBI ONPENEINTE,
CKOJIBKO HYXXHO IUIAaHKTOHA, YTOObI B MOpE BBIpOCIA OHA O0COOb TIOJEHH MAacCou
300 xr, eciu [eNb MHUTAHWUS MMEET BHJ: (PUTOIUIAHKTOH, HEXWIIHBIC PHIOBI, XHIII-
HBIC PBIOBI, TIOJCHD.

3apaua 3. Kakoe KOJIMYECTBO YaeK MOXKET MPOKOPMHUTHCS HA aKBaTOPUU MODS,
Ha KOTOpOH B TedeHue roma obOpasyercs 2000 Kr cyxoil macchl (hUTOIIIAaHKTOHA?
Macca wyaiiku cocraBiser 1 kr (moms cyxoro BemectBa — 40%). Tpoduueckas
[enb UMeeT BHUI: (PUTOIUIAHKTOH—PBhIOa—YaiiKa.

3agaua 4. lcmomp3ys mpaBWIO SKOJOTMYECKOM MHMpaMHIbI, OIpPEIesInuTe
wionaas (M?) COOTBETCTBYIOIIETO OHOTEOIeHO3a, Ha KOTOPOH MOXET Ipo-
KOPDMHUTBCSI BOJNK Maccoil 55 kr (Uuemb NUTAHUS: TPaBSIHUCTBIE pacTEHUSI—
MapHOKOIIBITHBIE—BOJIK).
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3agaua 5. Bec kaxaoro u3 AByX HOBOPOXKICHHBIX JETECHBIIICH JETy4ed MBIIIN
cocraBiuger 1 1. 3a MECALl BbIKaAPMJIMBAHUA )IGTCHLIIHeﬁ MOJIOKOM B€C KaXXJ0Iro M3
HUX jpocruraer 4,5 r. Kakyro Maccy HacekOMbIX JOJDKHA MOTPEOUTh caMKa 3a 3TO
BpeMs, YTOOBbl BBIKOPMHUTH CBO€ IOTOMCTBO. UeMmy paBHa Macca pacTeHHi, coxpa-
HSAIOIIAsICA 3a CYET MCTPeONeHHs CaMKOW PacTUTEIbHOSJHBIX HACEKOMBIX?

§ 19. IPUPOJHBIE DKOCUCTEMbI

U3 kakux KOMnoweHmos cocmosim npupoouvie 3Kocucmemwvl? Kaxue
OpP2aHUBMbL ABIAOMCA 8 HUX NPOOVYEHMAMU, KOHCYMEHMAMUu U peoy-
yeumamu?

DxocucteMbl 3eMiIM O4eHb pa3HooOpasHbl. [lo mpomcxoxaeHue pas-
JUYAIOT CIeAyIomKe TUMbl dKocucteMm: 1) EcTecTBeHHBIE (TIPUPOIHBIC)
OKOCHCTEMBI — 3TO JKOCHCTEMBI B KOTOPBIX OHMOJOTHYECKUUA KPYTOBOPOT
npoTekaeT 0e3 mpsMoro ydactus yesnoBeka. Hanmpumep, ozepa, mops, seca.
EcrecTtBeHHbIe 3KOCHCTEMBI (OPMUPYIOTCS TOJ BIUSHUEM TMPUPOTHBIX
¢axTopoB. 2) MckyccTBeHHbIE (aHTPONMOTEHHBIE) HPKOCUCTEMBI — IKOCHC-
TEMBbI, CO3/JaHHBIC YEIOBEKOM, KOTOPBIE CIIOCOOHBI CYIIECTBOBATH TOJIHKO
Npu TOJJIepKKe yenoBeka. K HUM OTHOCATCS arpo3KOCUCTEMBI, ypOaHo-
OKOCHCTEMBI (TOPOACKHE SKOCHCTEMBI) U KOCMHYECKUE IKOCUCTEMBI.

EcrecTBennble 3kocucTeMbl. [IpuponHbie 3kocucTeMbl 001a1at0T OOIBIITM
BUJIOBBIM DPa3HOOOpa3WeM 10 CPaBHEHUIO C AHTPOTOTEHHBIMH. EcCTecTBEHHBIE
AKOCUCTEMBI (DYHKITMOHUPYIOT 0€3 BCSKUX 3a00T M 3arpar cO CTOPOHBI YeJloBe-
Ka Ha TMOJICpP)KaHWE CBOEW >KW3HECTIOCOOHOCTH M COOCTBEHHOTO pa3BUTHS. B
3aBUCHMOCTU OT YCJIOBHI €CTECTBEHHBIE SKOCHCTEMBI, TOAPAICISIIOTCS Ha TPH
tuna: 1) HazeMHble; 2) MPECHOBOIHBIE; 3) MOPCKHE.

Hazemnbie sxkocucmempl. PazMenieHue 1o 3eMHOM NOBEPXHOCTH OCHOB-
HBIX Ha3eMHBIX 3KOCHCTEM ONPEACTSIOT JBa a0MOTHUYECKUX (hakTopa — TeM-
neparypa M KOJIMYECTBO OcalkoB. Kimmmar B pa3HbIX paliOHaxX 3€MHOro Iapa
HEOJMHAKOB. B Ha3eMHBIX IKOCHUCTEMaX JHUMUTUPYIOIIMM (aKTOPOM SIBIISIETCS
HeXBaTKa BIaKHOCTU. [IpomylieHThl TpaTsST MHOTO BOJBI HA TPAHCHHPAIHIO,
MO3TOMY KOJMYECTBO BIIATM B JKOCHUCTEME SIBIISCTCS OMPEACISIONMM (haKTo-
poM JuIsl ee cyliecTBoBaHUs. Temmeparypa Takke MMEeT 3HAuYUTeNIbHBbIE KoJie-
0aHUsl ¥ MPUBOIUT K BHJIOBOMY Pa3HOOOpa3Hio, HO OHA WIPAeT MEHBLIYIO JIH-
MUTHPYIOILYIO POJib, YEM BIIAXKHOCTh, IOTOMY YTO M3MEHSIETCS MMEPUOIUUYECKH.
Temneparypbl MOTYT OBITh MPAKTHYECKH TMOCTOSHHBIMU B TEUCHHE BCETO Toja
(y sKBaropa) WM MEHSTbCA 1O Ce30HaM. Bce opraHu3Mbl B XOJ€ 3BONIOLMU
YK€ TPUCTIOCOOMINCh K TOMY YPOBHIO TEMIIEPATYPhl, KOTOPBIM CYyIIECTBYET
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B JaHHBIX ycioBUsX. HazemHble skocucTembl pazHooOpa3Hbl. COBOKYITHOCTb
HA3eMHBIX 3KOCHCTEM, KOTOpbIE CYIIECTBYIOT B OJHOPOIHBIX JIaHAIIA(PTHO-
KITMMAaTUYECKUX YCIIOBHUSX, Ha3bIBaeTCs OWOMOM. BHOMBI MMEIOTCS TOJBKO
Ha cymie. BeIIensior ciemyromue TUMBI OMOMOB: apKTUYecKash M ajbluiicKas
TYHIpPBI; CEBEPHbIC XBOWHBIC JIeCa; JIMCTOMAJHBIC JieCa YMEPEHHOW 30HBI,
CTENM YMEPEHHOM 30HBI; MyCTHIHM; TPOIUYECKHE JIeca.

B ceBepHoM monymapum K ceBepy OT TalTd pacHOIOKEHBI MIYHOPbL.
Knumar oyeHb XOJNOIHBIA C MOJSPHBIM JTHEM M TMOJSPHOW HOYBIO, Cpe/He-
roznoBasi Temreparypa Huxke 0°C. 3a HECKOJIBKO HENENIb KOPOTKOTO JIeTa 3eMJIs
OoTTauBaeT He Oojiee YeM Ha OJUH METp B IIyOMHY. B TyHJpax OTCyTCTBYIOT

JIEpEeBbs, TOCIIOICTBYIOT MEUIEHHO pAcTyIIue JUIIAWHUKN, MXH, TPaBbl,
CTENIONINECS WM KapiIUKOBBIE KycTapHHUYKHU. KUBOTHBIN MHp HeOorar, BCTpe-
YaroTCAd U3 KPYHHBIX TPABOSIIHBIX KOMBITHBIX — CeBepHbIM oneHb (EBpazus),
U3 XMIIHUKOB — mnecel. Cpeau nrun npeolnafaroT — MOJspHas coBa U Jp.

Xeoiinvle neca (maitza) (ceBepubie pavionsl EBpasmm u CeepHoil Ame-
puKM). 3uMa Joirasi M XOJIOAHAs, MHOTO OCaJIKOB BBINAJAaET B BHUJE CHera.
TocnofcTBYIOT BE4HO3ENIEHBIE XBOWHBIC IEpEeBbsi (€7b, MHUXTA, KeIp, COCHA
OObIKHOBEHHas1). JKMBOTHBIM MHUpP COCTOMT M3 KPYMHBIX TPaBOSIHBIX KOIIBIT-
HBIX (JIOCh, Kabapra), MEIKHX pPAaCTHUTEIBHOSIHBIX MJeKomuTaroumx (606ep,
Oenka), XUIIHUKOB (MEIBEIb, PHICH, COOONb, JHCHUIA, BOJK, HOpKa). Xapak-
TEPHO MHOXKECTBO OOJOT M 03ep.

JIucmonaouvie neca ymepennoit 30nbt (ILIMPOKOIUCTBEHHbIE Jieca). Kum-
MaT Ce30HHbIM ¢ 3UMHUMH TeMmreparypamu Hmwxke 0°C. PacTyr mmpoxo-
JIMCTBEHHBIE JIMCTOMAIHBIE J1epeBbs (1y0, OyK, KJIE€H, JIUMA, SICEHb), KyCTapHUKU
U TpaBbl. JKMBOTHBI MHp TPEACTABICH MIICKOMUTAIONIMMH (JIOCH, MEIBE/IH,
pBICH, JIUCULIBI, BOJIKU, OEJIKH, 3eMJIEPOMKH), NTULAMU (ASTIIbI, IPO3/bl, COBBI,
cokosibl). JKuBBIE OpraHM3MBl AJaNTUPOBAHBl K CE30HHOMY KIMMATy: CIIST4-
Ka, MHUIPalUHd, COCTOSIHME MOKOsS B 3MMHHE Mecsibl. M3 3amepsiieil mouyBbl
3UMOM JIepeBbsi HE MOTYT BOCIOJHSTH 3arachl BOIBI, TEPSIEMOU IyTeM HCIIa-
pEeHMs, XOTS OHU U 3aMeUIIIoT ucnapeHue. Hampumep, JucTonanHble 1€peBbs
K 3UM€ COpachIBaIOT JIMCTHSI.

Cmenu ymepennou 30mpl. Kiumar Ce30HHBIA, JETO OT YMEPEHHOIO
TEIJIOr0 JI0 apkoro, 3umHue Temmeparypel Hmwxke 0°C. Pactyt TpaBbl,
penkue JepeBbs M KycTapHUKW. JKHMBOTHBIA MHUpP MNPEACTaBISAIOT  KpYIl-
HBIE€ PACTUTEIHHOSIHBIC MIICKOTIUTAIONINE — OW30HBI, AHTWJIONBI, Cairakw,
KEHTYpy, kupadsbl, 3¢0pbl, Oenble HOCOPOTH; MEJIKHE POIOIIUE MIICKOMHUTAa-
IOIUE — CYCIUKU, CYPKH, MBIIIU-TIONEBKH, KPOJIHMKH, XWITHUKUA — BOJIKH,
JBBBI, JIEOMApAbI, TemapAbl, THEHbBI M Pa3HOOOpA3HbIC MTHUIIHI.
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JIyza — 3TO SKOCHCTEMBI, PACTUTEIbHBIA KOMIIOHEHT KOTOPBIX MPEICTaB-
JIeH COOOIIECTBOM TpaB, TPeOYIOMIUX JOCTATOUHOTO yBIakHeHUs. Jlyra 3aHu-
MalOT HU3MEHHBIE, XOPOIIO YBIAKHSIEMbIE TEPPUTOPUH, HAPUMEP B MOHMax
PEK, MaTepUKOBbIE HU3UHBI. BBIBAIOT TaKk)ke TOPHbIE Jyra — ajblIMICKUE JIyTa,
JpKaiinay. B aTux GmoreoiieH03ax OCHOBY PaCTHUTEIBHOTO TTOKPOBA COCTABIISIOT
MHOTOYHUCJIEHHBIE BUbI 3JIAKOB M JIPYTMX LIBETKOBBIX PACTEHUM, a )KMBOTHBIX —
pa3HOOOpa3rue HACEKOMBIX.

Jlyra — 3TO IaBHBIE CEHOKOCHBIE Yrojibsi M MecTa Bbllaca ckora. K
COXAJICHUIO, KaK CTEMHbIC, TaK U JIyTOBBIE SKOCUCTEMBI BO MHOTHX PETHO-
HaX YHHUYTOXKEHbl — pacliaxaHbl U1 BBIPAIIMBAHMS KYyJIBTYPHBIX PACTEHHI
WM 3aHSATHI TOPOJAMU, TIOCEIIKAMH W TPOMBIIUICHHBIMH TPEANPUATUSIMU.

B nycmuinax xnumar odyeHb CyXOM, C JKapKUM JTHEM U XOJIOJAHBIMHU HO-
gyamu. [l HUX XapakTEpHO BBINMAJEHUE MAaJIOTO KOJMYECTBA OCAIKOB B
TEUYEHUE TO/ia, BBICOKHE TEMIIEpPAaTypbl U SPKOE OCBEIEHUE HA MPOTSKEHUU
JUINTEJILHOTO BPEMEHU TrofAa. PacTHTENhHOCTh COCTABISIOT KCEPO(UTHBIC
TpaBbl, U PEIKO BCTPEUAIOTCS KyCTapHMKH, MHOTO 3(eMepoB, OBICTPO pas-
BHUBAIOIINXCSI TIOCIIE HEMPOAOKUTEIBHBIX A0kAeH. JKUBOTHBIA MUp Tpen-
CTaBJSIIOT Pa3HOOOpPa3HbIE TPBI3YHbI (TYIHIKAHYUKH, CYCIMKH), KOIBITHBIE
(KymaHbl, KeWpaH, aHTWIIONA), XUIIHUKH (BOJIK, KOpcak). MHOTO MpecMbI-
KaOIMXCsl, HACEKOMBIX U MNaykooOpa3HbIX. JKMBOTHBIE NPOSBISIIOT AKTHB-
HOCTh B HOYHOE BpeMsi. HekoTopbie MyCTHIHH MCTOIB3YIOTCS YEIOBEKOM Kak
CEJIbCKOXO3SIMCTBEHHBIE YIO/lbsl — IOJ MOCEBbl WM mactOumia. s storo
U3 JIPYyTUX PailOHOB MPOW3BOAMUTCS JOCTAaBKa BOBI JUISI OPOLICHUS TOJECH |
BOJIONOSl CKOTA WJIM UCHOJb3YIOTCS MOJ3EMHBIE BOJIBI.

Tponuueckue neca OTIUYAIOTCS HAMOOJBIIUM Pa3HOOOpA3WeM BHIOB.
OTu Jleca BCTpeyaroTcs TaM, IJIe TeMIeparypa U KOJIMYECTBO OCAJKOB KpyT-
JBIA TOJ JEPKUTCS HAa BBICOKOM YPOBHE, CO3[aBasi HJCaJbHbIC YCIOBHS
JUIsl pocta W pa3BuTua pacteHuil (cesep Oxuoit Amepuku, LleHTpanbHas
Awmepuka, skBaropuanbHas Adpuka, HOro-Bocrounas Asus, octpoBa Un-
nuiickoro U Tuxoro okeaHoB). CpeaHEro0Bo€ KOJIWYECTBO OCAJKOB MPEBbI-
maet 2000-2500 MM B toa. BumoBoe paszHooOpaswe pacTeHHI OTPOMHO.
JlepeBbsi 00pa3ylOT TyCTOW MOJOT M3 MHOTHX SIPYCOB. 371€Ch NMPaKTHUECKU
HeT TpaB. Ha cTBoiax m BETBSIX JEPEBHEB Pa3BUBAIOTCS PACTCHHSI-IMUMDUTHI,
KOPHU KOTOPBIX HE JOCTHUIalOT IMOYBBI, U JIEPEBSIHUCTBIC JHAHbI, YKOPEHSIO-
mIecss B I0YBE M B30MPAIOIIMECS IO JEPEBbIM 0 UX BepmInH. JKUBOTHBIM
MHUp 1O BHJIOBOMY COCTaBY OUY€Hb OOrar: MIIEKONMuUTamIue (00e3bsHBI,
JCHUBIBI), OTHUIBI (TIomyran, KonuOpu). BcTpewaroTcss MHOTOYHMCIIEHHBIE
MIPECMBIKAIOIIMECS, 3€MHOBOHBIEC, HACEKOMBIE.
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B Tpommnueckux secax TPyAHO HAWUTH PSAAOM PACTYIIME ABA-TPU pacTe-
HUus ofHOoro Buja. OOBIYHO B HHUX MPOM3PACTAOT OTIENIbHBIE OCOOU OYEHb
MHOTHX BHUJIOB JIPEBECHBIX pacTeHHil. B HacTosimiee BpeMs JiecHble Ouoreo-
LIEHO3bl MOABEPralOTCs MaCCOBOMY COKpAILEHUIO B PE3YyIbTaTe ACSITENbHO-
CTH JIIOIEH. DTO CO3/MaeT 3HAYMTEIIbHYIO YIrpo3y YCTOHYHMBOCTH OMOC(hEpHI.

IIpecHoBonHble 3KOcHCTeMBI. [IpeCHOBOIHBIE 3KOCUCTEMBI 3aHUMAIOT
HaWMEHBIIYI0 4acThb 3€MHOI0 IIapa MO CPABHEHHUIO C JPYTUMHU SKOCUCTEMA-
MU, OJTHAKO MX 3HAUEHUE OYEHb BEJIMKO, IOTOMY 4YTO OHM SIBJISIOTCS €IUH-
CTBEHHBIM MCTOYHHMKOM IPECHOW BOJBI, KOTOpasi HEOOXOAUMa HE TOJBKO IS
CYLIECTBOBaHUSI BCEro0 HMBOIO, HO M JUIsl XO3MCTBEHHOH JE€ATENbHOCTU
yenoBeka. Boma o0mamaeT BBICOKOM TEIMIOEMKOCTBIO, MOITOMY KOJEOAHMS
TEeMIIepaTypbl HEOOJbIIME, U OHA HE SBISIETCS JTUMHUTHPYIOIIMM (HaKTOpOM.
CopepxaHue KHCIOpPOAAa M YIJIEKUCIOrNO0 Tra3a HEMOCTOSHHOE U SIBISETCS
JTUMUTHPYIOIIUM (AKTOPOM.

Opranu3mel, HACENSIIOUIME MPECHOBOIHBIE 3KOCHCTEMBI, IPEICTABICHBI
KU3HEHHbIMH (opmaMu: OEHTOC, IUIAaHKTOH, HEKTOH. Bce mpecHOBOIHBIE
SKOCUCTEMBI [0 XapakTepy CTPYKTYpbl MOAPA3JEISAIOT HAa TPHU TPYIIbL:
CTOsluMEe — 03epa, MpyAbl; TeKy4he — PEeKH, Py4bH, POIHUKHU; OOIOTa.

Mopckue 3kocucteMbl. K HUM OTHOCSTCS OTKPBITOE MOpE (OTKPBITHIN
OKeaH), KOHTUHEHTaJbHbIE MIeNb(bI, OyXTHI, MPOJIUBBI, YCThS PEK (JIMMAaHBI).
Mopckue skocuctembl 3aHUMarOT 70% MNOBEPXHOCTH 3€MIIM, UMEIOT OYE€Hb
Oonpive TIIyOMHBI U Ha CaMOM TIIyOOKOM JHE CYIIECTBYET XH3Hb. B Mopsix
U OKEaHax NPOUCXOAUT IOCTOSIHHAs LMPKYISLUS BOAbl. B MOpckux 3kKo-
CUCTEMAaX MOCTOSIHHO HAOJIONAIOTCS MPWIMBBI U OTJIUBBI, BBI3BIBAEMBIE MPH-
TsokeHueM Jlynel m ConHua. Boga B MOPCKHMX 3KOCHMCTEMax HMEET OYEHb
BBICOKYIO COJ€HOCTh (10 35%), mo3TOMy OpraHu3Mbl HMEIOT pa3iHyHbIE
npucnocooneHuss it 60ppObI ¢ moTepedt Bombl. B MOpCKuX 3KocHcTEMax
OOHUTAIOT IMJIAHKTOHBI, OEHTOCHI, HEKTOHBI.

KiroueBble Cj10Ba: €CTSCTBCHHBIC OKOCHUCTEMBbI, UCKYCCTBCHHLIC 3KOCHCTEMEI,
6I/IOMLI, MMPECHOBOAHBIC 3KOCHUCTEMBI, MOPCKUE 3KOCUCTCMBI.

Bomnpocsl u 3axaHus.

1. U3 kakux KOMIIOHEHTOB COCTOMT dKocucTeMa o3epa? [louemy OGuomacca mpomy-
LIEHTOB B HEH MEHbIIle, 4eM Ouomacca KOHCyMEHTOB? OTBET IMOSCHHUTE.

2. Kakoii ¢akrop aOMOTHYECKOH cpelpl B HAUOOJNBIIEH CTENCHU BIUSET HA KHU3Hb
sKocucTeMbl 03epa? KakoBo ero 3HaueHue AJs KU3HH SKOCHUCTEMBI?

3. llepeuncrmute OpraHW3MEBI, BXOSAIIME B COCTaB (PUTOIUIAHKTOHA, 300IUIAHKTOHA
n OeHTOCa PKOCHCTeMBI 03epa. KakoBa MX poiib B JKH3HH KOCHCTEMBI 03epa’

4. Kakue ¢akTtopbl cpeibl ONPEIeISIOT KU3Hb SKOCHCTEMBI jieca?
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Buvickasicume ceoe mmuenue.

KakoBa Bama Touka 3peHMs] Ha CIEAyIOIIee BBICKa3blBaHME: B HACTOSIILEE Bpe-
MS MIET aKTUBHOE YHHYTOKCHHE TPONHMYECKUX JIecOB. BBIpyOKa TpOmMuecKux
JIECOB BEJET K YMEHBIICHHUIO Pa3HOOOpasus MUpa PAacTEHHH W KUBOTHBIX. OTH
Jieca, He SIBIAIOTCS MEXKIYHApOIHBIM 3allOBETHUKOM, MOITOMY JOJIKHBI CITYKHUT
MCTOYHUKOM SKOHOMHUYECKOTO pa3BUTHs. UTO Obl Bl MPEIJIOKWIN B CO3/ABILCH-
Csl CUTyalMy /I NPEONOJICHHs BO3HHUKILEH MpoOneMbl?

§ 20. ECTECTBEHHBIE 9KOCUCTEMbI
IEHTPAJIbHOM A3UM U Y3BEKHCTAHA

Bcnovnume, u3 Kypca 60maHuKu, npec)cmaeumejzu KaxKux cefueﬁcme,
npouspacmalouwux 6 Vzbexucmane l’lpuCl’lOCO5]l€Hbl K YClo6UAiAM NYyCniblHU.

dwusuko-reorpaduueckre yciaous W maHamadpTt LleHTpampHO A3um
O4eHb MHOTooOpasHbel. B lleHTpanbHON A3MHM MOXXHO BBIJCIUTH YETHIpE
MPUPOTHO-TEOTPAPUUECKUX KOMILJIEKCA: PABHUHHO-CTEIHOM, TOJYITyCThIH-
HBIW, ITYyCTBIHHBIM, TOPHBIM.

JKocucmemsl nycmupinp. 30Ha NMyCThIHb Haxonutcss Ha 400-500M Hapg
ypoBHEM MOpsi M 3aHuMaioT Ooiee 60% TeppuTOpUU HAIIEH pecIyOnHKu.
®dusnko-reorpadpuyeckie ycIoBHsS U JaHAMA(PT 3TOr0 PErHOHA XapaKTepu-
3yercs pasHooOpasueM. 3amafHyio 4acTe Tepputopun Cpemanedd A3uu 3aHH-
MalOT MYCTBIHU, KOTOPBIE XapaKTEpHU3YIOTCS CyXUM, >KApPKUM JIETOM, OYEHb
XOJIOMHOW 3MMOM W HE3HAYNTEILHBIM KOJMYECTBOM oOcaakoB. HemocTtaTtok
BJIard SBISETCS OTPAHUYHMBAIOMIUM (DaKTOpOM OHOTOTUYECKON MPOTYKTHB-
Hoctu. JletHsss Ttemmneparypa pocrturaer +40+45°C, romoBoe Koau4ecT-
BO ocaakoB He mnpeBbimaer 200 MM, M BBINAJAIOT OHM B OCHOBHOM B
3UMHE-BECECHHUHN CE30H.

-

Bepomton Tymkanamk

Puc.28. J)KuBoTHBIC TyCTHIHB U TIOTYITYCTHIHD.
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Oda Caiirak

Puc.29. )KuBoTHbIE TyCTHIHD U MOTYITYCTHIHb.

Ilo crpykType NOUYBBI pa3IM4arOT COJIOHYAKOBBIE, IIE€CYAHbIE, T'MIICOBBIE
MyCTHIHK. {7151 KaXI0TO THIA MOYBBI XapaKTepPeH CBOM OCOOBIA pPaCTUTENHHBIH
nokpoB. Ha CoONOHYaKoBBIX MOYBAaX C PA3IMYHOM CTENEHBIO 3aCOJIEHHOCTH
pacTyT MSACUCTBIE M COYHBIE PACTEHUS: KIMMOKOITEpA IIEPCTUCTAsi, COJIEPOC,
capcasaH, COJISIHOKOJIOCHUK KaCIMICKUNA. B mecyaHbIX MyCTHIHSAX pacTyT cakcayll,
pas3IMuHbIE COJIOHYAKOBbIE PACTEHHs — TUPITeHCOHUS], JKY3IYH, CHJIEH (apucTuia
nepucTas), Ocoka B3AyTas (Wiak). B THIICOBBIX MOYBaX BCTPEUAIOTCS COJISTHKA
OosutmyeBHTHAs, OYFOPTYH COJIOHYAKOBBIN (aHA0A3WC), TOJIBIHB.

JKvBOTHBIE TyCTBIHM, KaK U PACTEHHS, XOPOILIO MPHCIOCOONEHBI K JKU3HU B
ycnoBusix 0e3Bonbsi. IlpecMbikaronmecss U MeJKHUEe TPhI3YHBl IyCTHIHU HMEIOT
(bU3MONIOrMYECKUE U ATOJIOTMYECKHE (IIOBEAEHUECKUE) MPUCTIOCOONIEHHS K YCIIO0-
BUSIM 0e3BOIbsl. OHM HE WCHBITHIBAIOT OONBIION HYXIbl B IHMTHEBOM BOZE, TaK
KaK B pe3yJbTaTe pacLICIUICHUS MHUIIM B UX OpraHu3Me oOpasyercsi mMeTado-
JMyecKas Bozja. brnaromaps BbICOKOM KOHLIEHTpAlMMd MOYM MX OPraHU3M TepseT
MaJio BoJbl. becro3BOHOUYHbIE KUBOTHBIE MPECTABICHb B OCHOBHOM HACEKOMBbI-
MH. BOJBIIMHCTBO KMBOTHBIX BEIYT HOYHOW 00pa3 *MM3HH. V3 MiIeKomuTarommx
BCTPEUYAIOTCsl TYLLKAHYMK, JWKas KOLIKa, JpKeHpaH, caiirak, 0apcyk, Jica, BOJIK,
IIaKaj, CYCIIMK, IOJeBas MBIIIb, €XK; M3 NTHI — COWKa, YXaBOPOHOK, apoda,
COBa, CajioBasi CJaBKa, BOpoOeH, rpud, open u apyrue. M3 mpecMbIKarommxcs
BCTPEUAIOTCsl BapaH, IEeCYaHbll yIaB, TypKeCTaHCKas KoOpa, I0j03, CTpelika,
ada, pazaruHble SIIEpUIbl U yepenaxu (puc.28-29).

Tyzau — 5TO TyCThlE 3apOCIM PA3IMYHBIX JIEPEBbEB, KyCTAPHHUKOB, TPaB,
pacTylux B JOJMHAX PEK HA MPOMUTAHHBIX BOAOW MouBax. KU3Hb TyraHbIX
JIECOB HEPA3pbhIBHO CBfi3aHAa C pedyHbIMH Bozjamu. Camble KpyIHbIE Tyrau B
V36ekucTane pacnoiioxkeHbsl B JoiuHax pek Celpmapeu u Amynapsu. B Ty-
rasgx TaKKe IPOM3PACTarOT pasinyHble pacreHus. [lnpoko pacrnpocTpaHeHsI
BJIAroitoOMBbIE TpaBbl: KaMbIll, BEWHUK HA3€MHbIH, COJIOAKA Trojas, poros,
SHTaK; U3 JIEPEBbEB M KYCTApPHUKOB — TypaHra (TOIOJb CHU3OJHCTBIN), Tpe-
OeHILMK, MBa, JoX U Ap. HyxHO cka3zaTh ciemyromiee: n3-3a NMajeHUs YPOBHS
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BO/lbl B ChIpapbe U AMyJapbe MOCTENEHHO CYXArOTCsl IUIOAANA MO JecaMu
U TyrailHbIMH 3apoCisIMH B TMoiMax. Tyrau mpenoxpansitoT Oepera oT pa3mbl-
BaHMsI BO BPEMsI TMOJIOBOJMM, SIBIISFOTCSI UCTOUHUKOM IMUTAHUS JJISI KUBOTHBIX;
3aCIIOHSIIOT JIOJMHMHBI OT TOPSYMX IYCTHIHHBIX BETPOB M OOOTramiaroT BO3AYX
kuciopogoM. Kpome Toro, Tyram HEOOXOMUMBI JIJISI COXPAHEHHS W Pa3MHOXKE-
HUSl Pa3IMYHbIX MYIIHBIX W JAPYTHX 3BEpEHl U NTHIL

JKvBOTHBINM MUp TyraeB Mpe/CTaBlIeH MJICKOMUTAIOIMNMU: KabaH, Tyraickas
KOIIIKa, Oapcyk, BOJIK, IIAKal, KPOJMK; NTULAMHU: KpsSKBa, I'yChb, YHPOK, Ky-
KylIllKa, TienukaH, (asan, sictped u apyrue.

AO0bIpbl TIPENCTABISIIOT COO0M 30HY MEXKIY TOpaMH U ITyCThIHEW. AJBIPHI,
MIPEAroOpbsl U HIKHUE 4YacTU Top, pacnoiokeHHble Ha Bbicore 500-1200 m Hax
YPOBHEM MOpSI, OTIMYAIOTCS OT IMYCTHIHBb IUIOAOPOIMEM TMOYBBI, OOraTrCTBOM U
JUTMTETIBHBIM BETEeTAIMOHHBIM TiepuonoM pactenuii (puc.30). Ha ampipax B oc-
HOBHOM BO3JIEJIbIBAETCS MOJIMBHOE M OorapHoe 3emienenne. bombIMHCTBO apIp-
HBIX pacTeHWH pPacTyT o0pasys oOpasyeT JepH, KOTOPBIA 3allUIaeT TIOYBY OT
Pa3IMYHBIX 3pO3Uid (BBIBETPUBAHUS, CMBIBOB BO BpEMs 0K M HAaBOAHEHWi). B
aJIbIpax PacTyT THICSYETMCTHUK, TIOJBIHb TOPBKAs, JEBSICHI OOJNBIION, SPEMYpPYC,
’KUBOKOCTb, TICOpasiesi KOCTSHKOBAsI, Iandei, BaCUIEK PacTONBIPEHHBIA U JIp.

B ampipax oOWTarOT M3 MIIEKOMMTAIONIMX KPBICA, MBI, CYCIUK, Caii-
raK, ra3eib; U3 MPECMBIKAIOIUXCS 3MeU. HekoTopble MyCThIHHBIE >KUBOTHBIE
BCTPEYAIOTCS B HU30BBSX aJbIPOB (Ueperaxa, SIepHIla, KEATOMY3HK, PhIKHI
CyCIUK, arama). AZpIpbl OoraTel pa3sHBIMM BHIAMU MNTHIL: OpEJ, IyCTenbra,

3000 m

A

l'opubie neqHuKN

T'opubie neca

AZBIpBI

YpoBeHb
MOPS

Puc.30. BricoTHast HOSICHOCTb.
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3asn-Tonait Byxapckuii oneHb

dazan Bapcyk
Puc.31. )KuBOTHBIN MUp aABIPOB.

scTped, open-3meesn, GUIMH, COBa, Mepernes, Kyponarka, coiika). Kpome Toro,
Ha aJipIpax Pa3BUTO XHUBOTHOBOIACTBO (puc.31).

Ha Bo3BbIIEHHOCTAX, pacnonioxkenHble Bbime 1200-1600 M Hax ypoBHEM
Mopss M pocturaromue BbicOTbl 2700-2800 M, mpocTuparorcs 2opHwie Jieca.
31ech MOXKHO BCTPETHTH OIHOJICTHHE, MHOTOJICTHHE TPAaBbl, KyCTAPHUKH, JIepe-
Bbs. Hapsiny ¢ mepeBbsiMu (S10710Hs, ajibrua, OOSIPBIIIHKK, TPYIIa, TPELKHA Opex,
MUH/IaTh, KapKac, MOXKECBEIBHHK, TOIOJIb, Oepe3a W BWIIHSI MarajieOckas)
TalOKe PacTyT KyCTapHUKM (IIMIOBHUK, JKMMOJOCTh, OapOapuc, TaBojra,
KU3WIBHUK). Cpeli MHOTOJIETHHUX TpaB PACTyT BHUIBI HYXKIAIOIIUECS B OXpaHe
(Trombnial, 3pemypyc, depyna).

B TopHBIX Jlecax BCTpEYArOTCS JIECHAS MBIIIb,
co0omnb, BBIIpa, Oenka, Oypwlii MenBedb, THCHA,
pBICH, Jeomap, AUKuil OapaH, ropHas Ko3a, KadaH,
BOJIK, Jiuca, O0apcyk. M3 mruir oburaroT open, Chid,
rpu¢, KyporaTka, WBOJTA.

JDcaiinay pacrionoXeHbl BBICOKO B TOpax, Ha
BbicoTe 27002800 M Hajg ypoBHEM MOps, K UX YHC-
Jy OTHOCATCS IIMPOKWE JOJUHBI, PACIIONOKEHHBIC
BBICOKO B ropax. B 3ToM mosice JeTo KOpOTKOE U

Prc.32. AKAHTOMMOLL NPOXJIAJHOE, 3MMa CypOBasi, CHeTa BBINMAJAaeT MHOTO,
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KPYIJIOTOIMYHO JIYIOT CHJIbHBIE BETphl. [109TOMYy Ha JpKaiimay He BCTpEYaroTCs
KpYIHBIE JIEPEBhs, KaK Ha HH3MEHHOCTSX. Ha Jpkaiimay W3 JepeBbeB pacTer
MOXKEBEITbHUK, M3 KYCTapPHUKOB KHM3WJIBHHK, IIWMOBHHK, KUMOJIOCTh U JIpyTHE
C HU3KMMH CTBOJIAMH, MHOTOJICTHHE TpaBbI: TOpJeEl (TapaH), MMOJbIHb, MOJIOYA,
TUMYaK (BaJIC3UICKHI), BACWIINCTHUK M JpPYTHE, a TakKe 00pas3yromIue MOomyIil-
KU aKaHTOJIMMOH (KpacHOBAThIM) U KOIEeUHUK (puc.32).

3nech U3 MIIEKOIMTAIOUIUX MOXKHO BCTPETUTH Oyporo MeIBEs, CHEKHOIO
Oapca (upOmc), apxapa, My(diIoHa, Jieonapaa, BOJIKA; M3 TTHUI] BCTpedaroTcsi 00-
pornad, ropHasi Taika u Ap. IHTEeHCHBHOE pa3BUTHE CEIILCKOTO XO3SICTBA, pa3BH-
THE TOPHOIOOBIBAIOIIEH MPOMBIIUICHHOCTH, BBIPYOKa apYOBBIX JIECOB IPUBOJIST
K 3aMETHBIM HApYIICHUSIM OMOMOB B TIPEATOPHBIX W TOPHBIX PETHOHAX.

KiroueBble cioBa: MOYyCTbIHU, IMCCHAHBIC, COJIOHYAKOBLIC, T'UIICOBBIC U KaMC-
HUCTBIC, TyTrau, aAbIPpbl, OPEXOBBIC U aAPYOBLIC JICCA, ;[)Kaﬁnay.

Bonipocwkl u 3agaHusi.

1. Kakne mpupomHbIe dKOCHUCTEMBI BCTpedaroTcs B LleHTpanmsHoit Aznun?

2. Kakumu 0coOeHHOCTSIMH OOJAIar0T PACTUTELHBINA M KUBOTHBIA MHpP ITYCTHIHB?
3. Kakue mpucnocoOneHns BBIpa0OTANHNCh y PAaCTeHHW W KUBOTHBIX TyraeB?
4. Kakue pacTeHHs] W XUBOTHBIC PACIPOCTPAHEHBI B aabIpax?

5. PacckaxxuTe 0 KIMMare, PacTEHUSIX M JKUBOTHBIX TOPHBIX JIECOB W JDKaiinay.

3aganus I CaMOCTOSITEIbHOI PadoThI.

Ne Pacrenus Ne Pacrenus Ne Pacrenns No Pacrenus

1 | poros g | Bacuiek .| 15 | commka 2 OyropryH 5
PaCTOIBIPSHHBIN OosUTHYCBUIHAS COJIOHYAKOBBIH

2 | TypaHra 9 | Tumuax 16 | conepoc 23 | monbIHb

3 | rupreHcoHus 10 | neBsicun 17 | xampII 24 | »KUMOJIOCTh

4 | akanTomumoH | 11 | BeitHUK 18 | momouait 25 | roprern

5 | apemypyc 12 | capcazan 19 | KUBOKOCTH 26 | mKy3TyH

6 | comonka romasa | 13 | amabasuc 20 | miiak 27 | mandei

7 | xmumokomntepa | 14 | KomeeuyHuK 21 | uBa 28 | rpebeHmuK

B necuanbix IMyCTBIHAX pPaCTyT:

Ha comon4akoBBIX ITOYBaxX pacTyT:

B tyrasx npouspacraror:

B anpipax npouspacraror:

Ha nmxaiinay pacrtyT:
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§ 21. HICKYCCTBEHHBIE 3KOCHUCTEMBI

Bcnomnume, uem obycnosieno paznoobdpasue npupooHvlX OUO2E0YEeHO0308
U Kakue hakxmopuvl AGIAOMCA YCAOBUAMU YCIMOUUUBOCU NPUPOOHBIX
9KOCUCTMEM.

HckyccTBeHHBIE IKOCHCTEMBI — 3TO AHTPOIOTCHHBIC AKOCHCTEMBI. B
MPOIECCe MCTOPUIECKOTO PA3BUTHUSI YEIOBEK TOCTEIICHHO MpeoOpa3oBhIBAI
MIPUPOY JIJISI CBOMX HYXKJ. XO3SHCTBEHHAs JEATCILHOCTh MPUBEIA K 4acTHY-
HOW 3aMEHE TPUPOIHBIX IKOCHUCTEM aHTPONOTCHHBIMH — arpodKOCHCTEMaMHU
U ypOaHOIKOCUCTEMAaMH, CTPYKTypa KOTOPBIX CO3[ACTCs, TMOIICPKHBACTCS
U KOHTPOJHMPYETCS YEIOBEKOM B CBOHMX WHTepecaxX. VICKyCCTBEHHBIC 3KOCH-
CTEMBI HE CIIOCOOHBI K CaMOBO30OHOBIICHHIO, CAMOPETYJIUPOBAHUIO, KpaiiHe
HEYCTOHYHMBBIE W HE MOTYT CYIIECTBOBaTb B TECUCHHE IPOJODKUTEIIEHOTO
BpeMeHHU 0e3 BMeIIarejIbCTBa YeIOBEKa.

Onu ucnonb3yroT 3Hepruto CoHIIA ¥ JIONOJTHHUTEIBHYIO SHEPTHIO, TOC-
TaBIISIEMYI0 YEJIOBEKOM. MOJENBI0 Pa3IUYHBIX HCKYCCTBEHHBIX JKOCHUCTEM
SIBIISTIOTCS. aKBApUyMBbI, TOPIIKHA C I[BETAMH.

Ypbanosxkocucmemor (ypbosxocucrema — ot jar. urbs — ropoa) HCKyc-
CTBCHHO CO3/IaHHBIC U MOJJICPKHUBACMBIC YSIIOBEKOM JKOCHUCTEMBI, BOSHUKAIO-
e B pe3yJibTare CO3JaHMs MOCEJCHUN deinoBeka. K HMM OTHOCSTCS TOpO-
1a, TOCEIIKH W ypOaHW3HPOBAHHBIC JHOIBMH YYaCTKHA 3CMIIH.

B cocrtaB yp0OOsKOCHCTEM BXOAWT: MPHPOIHBIC KOMIIOHEHTHI (BO3IYyX,
BOJIa, MT0YBA, PACTEHHUS, KUBOTHBIC, TPUOBI, MUKPOOPTAaHU3MbI) U KOMITOHCH-
ThI, CO3JJaHHBIC YEJIIOBEKOM (MIPOMBINUICHHBIC MPEANPHITHS, apXHTCKTYPHO-
CTPOMTEJIbHBIC OOBEKTBI, TPAHCIIOPT, JKWIbIC 3IaHUS U T. 1).

BTopoii KOMIIOHEHT OKa3bIBaeT CYNMIECTBEHHOE BIIMSIHUC Ha aOMOTUYECKYIO
U OHMOTHYECKYIO CpeIbl TOPOACKHX 3KOCHCTeM. B03IyX MHOTHX KpYITHBIX
TOPOJIOB M3-32 BBHIOPOCOB IMPOMBINIJICHHBIX TPEINPHUITHA ¥ aBTOTPAHCIIOPTA
COICPKUT 3HAYUTEIHHOE KOJIUYECTBO IBUIH, YIIIEKUCIOTO U YTapHOTO Ta30B,
YTO SIBJSETCS NMPUYMHON YMEHBIICHUS BHJIOBOTO pa3sHOOOpa3us pPacTCHHH |
KHUBOTHBIX. Ha TOpOICKYIO cpely OKa3bIBacT CEpPhe3HOC BIIHMSHUE 3JICKTPO-
MarHWTHOE W IIyMOBOE 3arps3HCHHE, BBI3BAHHOE paOOTOW aHTEHH, JMHHM
anekTpornepenad u jaAp. OHU OTIMYTHUBAOT JUKHX JXUBOTHBIX W OKAa3bIBAIOT
OTpUIIATEeIILHOE BO3JICHCTBHE HAa 3JI0POBHE YCIIOBEKA.

Toponckast ¢gopa COCTOMT M3 3€JICHBIX HACAXKICHHIA, B COCTaBE KOTOPHIX
€CTh BHUBI, YCTOWUMBBIC K HEIOCTAaTKy BJard B IIOYBE M ITOBBIIICHHOMY
COJIEP)KaHUIO CoJiel (TOMOJb, KallTaH KOHCKHM, KJIEH, aKauus, IeIuyus),
MOTJIONIAIOT M3 TOPOJCKOTO BO3AyXa YIVICKUCIIBINA a3, BBIACISIOT KUCIOPOA M
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JeTy4yue BeulecTBa — (PUTOHIMABI, yOuBaromue OO0JIe3HETBOPHbIE OaKTEpUU.
I'maBHOE 3HaYeHHWE pACTEHHH, PACTYLIIMX B TOpojax, — HE IPOU3BOJCTBO
OpPraHMYECKOT0 BEILIECTBA, & PEryJIMpPOBaHHME I'a30BOI0 COCTaBa arMoc(epsl.
Pacrenust ropoga MOrIOMIAIOT IIyM W BBIMONHSIOT POJIb JKUBOTO (UIBTPA,
3aJIepP’)KUBAIOIIETO MbUIb U PA3IUYHbIE XUMHUYECKHE COCIUHEHMS.

B ropogax oOuTaroT KUBOTHBIE, CIIOCOOHBIE CYIIECTBOBAaTh PSAJIOM C
yenoBekoM. Cpen HUX NTHLBI (ToiyOu, BOpoObU, BOPOHBI, JTACTOUKH, CKBOP-
bl U Jp.), TPbI3yHbI (KPBICHI, MBIIIK, OCJIKH), HACEKOMbIEC (KJIOIbI, MOJb,
MyXH, TapakaHbl U JIp.).

3afaun SKOJIOTMYECKOr0 OPUEHTHUPOBAHHOIO YIIPABIEHUS TOPOJACKUMH KO-
CHCTEMaMH CBSI3aHBbl C COBEPIICHCTBOBAHWEM TEXHOJIOTHI TPOW3BOACTBA TPO-
MBILUICHHBIX NPEANPUATHNA, JKOJIOTH3alMed KOMMYHAJIBHOIO XO3SMCTBA U
TpaHcropra. Pemarorcst 3agaun Mo yMEHBIIEHHIO SHEPrornoTpedieHus ropoioB
3a CYET YCTAHOBOK COJIHEUHBIX KOJIEKTOpoB. Kpome Toro BemyTtcst paboThI 1O
ONTHUMHU3AIMH PACXOAA SJIEKTPOIHEPTUM B XO3MHCTBE M HA IPOMBIIUIEHHBIX
NPEANpUATHIX. Bompocsl pacxomoBaHus BOAbI M COOTBETCTBEHHO OYHCTKH
3arpsiI3HEHHBIX CTOKOB, YMEHBIIECHHUS] KOJIMYECTBA, XPAaHEHUS U IEpepadOTKH
TBEPABIX OBITOBBIX OTXOMOB, TaK K€ SBISIOTCS AKTYaJIbHBIMHU.

Azporkocucmempl. ArpodKocUCTeMBbl (Tped. agros — TMOoJe) — HCKYC-
CTBEHHBIE KOCHUCTEMbI, BO3HUKAIOIINE B PE3YJIBTATE CEIbCKOXO3SHCTBEHHOU
JESATEIIbHOCTU YEJIOBEKA. DTO CEJIbCKOXO3SIIICTBEHHBIE IOJIS, OrOPOAbI, CaJlbl,

[Tmenununoe mosie XJIOIIKOBOE TI0JIE

Cang [TactOume
Puc. 33. ArporieHO35I.
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BUHOTPAAHUKKM U T.J. OCHOBOW arpo’KOCHCTEM SBISIOTCS arpoOLEHO3BI.
Aepoyenozvbl — OHOLEHO3BI Ha 3€MIISIX CEIBCKOXO3SIICTBEHHOTO TMOJIbh30Ba-
HUS, CO3JAHHBIE C LEJBIO TOJYYECHUS CEIIbCKOXO3SIUCTBEHHOW MPOIYKIUH.
OHH perynspHO MOJAEPKUBAIOTCS YEIOBEKOM, 00JalaloT BBICOKOW MPOAYK-
TUBHOCTHIO (YPOXKaMHOCTBIO) OJIHOTO WJIM HECKOJIBKHX W30paHHBIX BHUIOB
(copToB, TIOpOM) pacTEHUW WIIM >KUBOTHBIX (puc.33).

B ommume ot ypOaHO’KOCHCTEM, CYIIECTBEHHYIO YacTh AarpOIKOCHCTEM
COCTaBIISIFOT aBTOTPO(HBIE KOMIOHEHTHI — 3€JI€HBIE PacTeHUs. ATPOIKOCHCTEMBI
OTJIMYAIOTCSI OT €CTECTBEHHBIX IKOCHCTEM (JIeC, JIyT), paOOTAlOIMX TONBKO Ha
saeprur Comura. OHU TOMYYarOT JOTIONHHUTENBHYIO SHEPrHi0 B BHIE yHOOpe-
HUA, OPOIIAIOMICH BOABL. JTH CHUCTEMBl MPOU3BOIAT MPOAYKTHI TMHUTAHUS, STH
MPOIYKTHI MPEBPAIAIOTCS B TOBAP, MIPAIOLIMN BAKHYIO POJIb B SKOHOMHKE.

OCHOBHBIMH 3MIEMEHTAMU arpOdKOCHCTEM SIBISIFOTCS: KYJIBTYPHBIC PAcTeHUS,
BBICESIHHBIC WJIM BBICAKCHHBIC YEJIOBEKOM, COpPHBIE PACTEHUsI, MHKPOOPTaHU3MbI
KyJIBTYPHBIX M COPHBIX PAacTeHWI (Harpumep, KITyOeHBKOBBIE OakTepuHu Ha KOp-
HSIX OOOOBBIX, CBS3BIBAIOIIME CBOOOMHBIA A30T BO3MyXa, MHUKOPHU3000pa3yroOIIfe
rprObl Ha KOPHSIX BBICIIMX PACTEHHMH, OaKTepuH, TPHOBI, BOTOPOCIH, CBOOOIHO
YKUBYILIME B TIOUBE, OECIO3BOHOYHBIE W TMO3BOHOYHBIEC >KUBOTHBIE (pHC.34).

[ToBbIIeHNE MIIONOPOAMS arpO’KOCUCTEM TpeOyeT OOJIBILIOrO Pacxoia 3Hep-
TMU Ha TPOU3BOJICTBO TOPIOYETO, XMMHUUECKHUX BEIIECTB, SKCILTyaTallui0 MaIlKH.
3a4acTyr0 KOJIMYECTBO 3aTPAauMBAEMON SHEPTUMHU MPEBBIIIAECT KOJIUYECTBO JHEP-
TUH, COMEPIKAILEHCs B MHIIEBBIX MPOAYKTaX, YTO MPUBOAUT K CHIDKCHHIO PEH-
TaOCIBHOCTH arpOIKOCUCTEM B YCIOBHSIX HKOHOMUYECKOTO KpPHU3HCA.

HckyccTBEHHO co3/aBaeMble dKOCHCTEMBI TPeOyIOT MOCTOSHHOTO Halmro-
JeHUs. ATPOIKOCHCTEMA, COCTOSIIAs M3 OIpeNeJeHHOro Buaa (Hampumep,
U3 XJIOMYATHUKA), MOXKET MPUHOCUTH BPEMEHHYIO IKOHOMHYECKYIO BBITOLY.

ConHevHas Oprannyeckue Opranndeckue
SHEPTUS BeIIeCTBa BellleCTBa
MPOIYLIEHTOB KOHCYMEHTOB VYpoxkait
Ynobpenus Jletpur

Puc.34. KpyroBoport BeIiecTB U 3HEpPTruu B arpo’KocucTeMax.
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OpHako MOHOKYJBTYpa XJIOMYAaTHWKA HAa OYEHb OOJBIIUNX IUIOMIAISIX IPH-
BOJAWT K WM3MEHEHHUIO CTPYKTYPhI TOYBBI, €€ CTEPUIU3AIMNH, PA3MHOKECHUIO
BpeIMTENCH M, B KOHIIE KOHIIOB, K THOEIM J3KOCHUCTEMbl. BHeapeHue ceBo-
000pOTOB, BBEIICHHE B JKOJOTHYECKOE COOOIIECTBO JOTOTHUTEIHHBIX KOM-
MMOHEHTOB, HANPUMEP HACEKOMOSIHBIX (PHTOMO(pAroB) M OMBUISIOMIMX ITYET,
CIIOCOOCTBYIOT CTA0MJIM3AIMN DKOJIOTHUYECKON CHCTEMBI.

JInsi TOBBITIIEHUS] TUIOAOPOAMS TaKWX ECTECTBEHHBIX HSKOCHCTEM, Kak
MyCTBIHU, Jyra W CTENH, KOTOpPbIC SBISIIOTCS MAcTOMIIAMH, MOXHO
HCIIOJIH30BaTh TIOCEB BBICOKOYPOXKAWHBIX TpaB, yAO0OPEHUS U UCKYCCTBEHHOE
opomieHue TOYBHI. JlanbHeilliee MOBBIIIEHNE AKOHOMHUYECKOU 3((eKTnB-
HOCTH arpolieHO030B TpeOyeT HCMOJb30BaHUSI WHAYCTPHATBHBIX TEXHOJIO-
ruii 0o0paOOTKM TIOCEBOB, MPUMEHEHHsI METOJOB TE€HHOW WHXCHEPUH W
OMOTEXHOJIOTHH [IJIsI CO3JaHUS HOBBIX COPTOB PACTCHHN M WX THOPHJIOB.

Kocmuueckue skocucmemwr. Kocmuueckuii kopadib, NpeIHa3HAYCHHbBIN
JUIS JJTATENBHBIX IMyTEIISCTBHMA, MPEACTABIACT COOOM MUHHUATIOPHYIO 3KO-
CHUCTEMY, BKJIFOUAIOIIYIO 4YelIOBeKa. B HacTosiee BpeMsi BCE KOCMHYECKHE
KOpaOiu CcHaOXEeHbl MOMAYJISAMH >KU3HEOOECTICUCHUs 3aracarollero THIla.
B HHMX YacTMYHO OCYyIIECTBISETCS pEreHepairys BOJAbI U BO3AyXa (DHU3HKO-
XUMUYECKUMU MeTofamu. KocMmudeckne kopaOiiv JODKHBI OBITh CHAOMKEHBI
CUCTEMaMH TIOJIHOM pereHepanuy BCEX J>KM3HEHHO BaXKHBIX aOMOTHYECKHUX
KOMITOHEHTOB ((paKTOpPOB), MO3BOJISIOMINX WX MHOTOKPAaTHOE HMCIOIb30BaHHE.

Tabnuya 3

CpaBHUTe/IbHASsI XapaKTePUCTUKA NMPHUPOIHOI M
HCKYCCTBEHHOM 3KOCHCTEM

IIpupoanas 3xocucrema

AHTpOHOFeHl—[afl 3KOCHCTEMA

[NepBuvHbIE, €CTECTBECHHBIC AIIEMEHTApHbIC
eMMHUIIBI OHochepbl, CHOPMUPOBABIITHECS B
XOJI€ DBOITIOIUH

Bropuussie, TpaHchopMUpOBaHHbIC
YEJIOBEKOM HCKYCCTBEHHBIE AIICMEHTHI
ouochepsr

J1s1 IpUPOIHBIX SKOCHCTEM XapaKTEePEH
€CTECTBEHHBII 0TOOD

[maBHBIM HanpaBieHHEM 0TOOpa arpo-
9KOCHCTEMBI SIBIISICTCS UCKYCCTBEHHBIN

CJ10KHBIE CUCTEMBI CO 3HAUUTEILHBIM
KOJIMYECTBOM BH 0B JKUBOTHBIX U paCTGHHﬁ,
B KOTOPBIX IrOCHOACTBYIOT NOITYJISALNN
HCCKOJIBKHUX BHJI0B

prOH_IeHHBIC CHUCTEMBI C TOCIIOACTBOM
HOHyJ'ISILIHfI OJHOIro BUga paCTGHI/Iﬁ n
JKHBOTHOI'O

Pa3Hoo0pa3ue 9K0I0rH4ecKoro cocTaBa
¢uToLeHO3a 0OecneYnBaeT yCTOHUMBOE
JMHAMHYECKOEe PaBHOBECHE, JOCTHIaeMOe
caMoperyJsuein

YCcTONUMBOCTB NMPOAYKTUBHOCTH HUXKE,
YeM B €CTECTBEHHBIX IKOCHCTEMAX.
XapakTepu3yroTcs HEMOCTOSIHCTBOM
CTPYKTYpPBI NX OMOMAacChI
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[lepBuuHas MPOIYKITHS HUCIIOIB3YETCS YacTp BemIecTB B arpolieHo3ax 0e3BO3-
KOHCYMEHTaMHU, PEIyIIeHTaMt 1 YYaCTBYET B | BPaTHO U3BIMACTCS ISl YIOBIETBOPECHHUS

KpPYTOBOpPOTE BEIIECTB MOTPEeOHOCTEN YeroBeKa
[Monyuaet, mpeoOpasyerT, HaKATTUBAET Kpowme costHeuHo 3HEepruu, noTpedsier
COJIHEUHYIO SHEPTHUIO SHEPTHIO JIOTIOHUTEIBHOTO TOTLITUBA

DopMHpyeT MIIOJOPOIHYIO TOYBY

Hcromaer MJI0AOPOAHBIC ITOYBBI

[TocTenenHno HaKaIJIMBaeT U OUMIIacT BOAY Pacxoz[yeT MHOTO BO/IbI, 3arpA3HICT €€

O06nagaer criocoOHOCTBIO caMocoXpaHeHust 1 | TpeOyeT OONbIINX 3aTpar Ui OCTOSH-
CaMOBOCCTAHOBJICHHS HOTO MOJICPKAHUS U BOCCTAHOBIICHUSI
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KioueBble cj10Ba: aHTPONOTEHHBIE KOCHCTEMBI, arpodKOCHUCTEMBI, YpOO3KO-
cucTema, arpoOHMOIeHO3, MOHOKYJIBTYpa.

BO]'[pOC])I H 3aJaHus.

AN N AW —

. CpaBHHTE arpo3KOCHUCTEMBI U TPHPOAHBIE 3KOCHCTEMBI. B yeM ux pazmnume?
. Ilepeuncnute OCHOBHBIE OTIIMYHS arpoO’KOCHUCTEM OT OHMOTeOIEHO30B.

. Uem ypOoskocucTeMa OTiaHyaeTcss oT OuoreorieHoza?

. C Kako#l 1eNpl0 YeNIOBeK CO3/IaeT arpoOHMOIEHO3BI M arpodKOCHCTEMBI?

. [loueMy B arposkocucTeMax KPyroBOPOT BEMISCTB HETIONHBIM W HE3aMKHYTHINH?
. OTHecuTe TepeuncieHHble HUKE OOBEKTHI K TPHUPOTHBIM SKOCHCTEMAaM WU

K arpo3KOCHCTEMaM: OKeaH, Oropojl, CTelb, 03epo, MapK, albIUUCKUN YT,
SIOJIOHEBBIN CaJl, TPOITUYCCKUHN JieC, MIICHUYHOE IOJIe.

Boickasicume ceoe mmuenue.

1.

2.

OO0OBsICHUTE, MOYEMY arpO3KOCHCTEMbl HEYCTOWYMBBI M OBICTPO pPa3pyIAIOTCSI
0e3 Mmomaep KU YenoBeka. [IpenyiokuTe MyTH TOBBIMICHUS MX YCTOWIHBOCTH.
OO0bsicHUTE, TOYeMy B arpodKOCHCTEMaX HACEKOMBIE-BPEAUTEIN MOTYT
JIOCTHTaTh BBHICOKOM YHCIEHHOCTH, a B TPUPOAHBIX SKOCHCTEMAaX WX YHC-
JICHHOCTh OTHOCHUTEIILHO TOCTOsiHHA. OOBSICHUTE, KaKOBHI IPEHMYIIECTBA
WCIOJIb30BaHUsI OMOJIOTHYECKUX METOJIOB COKPAIICHUS HMX YHUCICHHOCTU I10
CpPaBHEHUIO C XUMUYECKHUMH METOIAMH.

KakoBbl ocobeHHOCTH TOpOACKOH ¢umopbl u (ayHpl? Ha3zoBUTE OCHOBHBIX
ee mperncrasurerneil. Kakwe ocobeHHOCTH 00pa3a >KM3HH TTO3BOJITIOT ATHM
OpraHM3MaM CYIIECTBOBaTh B TOPOJCKMX ycioBuax? Kak MOIIM TOSBUTHCS
TaKkue MPHUCIOCOOIeHUs?

KakoBo 3HaueHHe 3€JCHBIX HACAXKICHUN M KUBOTHBIX IJISI TOPOACKOM
cpenbr?

. [Ipennoxxure pexOMEHIAIMH TIO O3€JCHEHUIO MPHUIIKOIHHONW TEPPUTOPHH.



3agaHust AJI CaMOCTOAITEIbHOI padoThl. 1. 3amoyiHuTe TaONUILY.

EcrecTtBennsnlie | UckyccTBeHHBIE

Kpurtepuu cpaBHenust
9KOCHCTEMBI JIKOCHUCTEMBI

buonornueckoe pazHooOpasue

3aMKHYTOCTb KPyrOBOPOTa BEIIECTB

Heo0xoauMoCTh MOCTYIICHHS BELISCTB U3BHE

KomnyectBo Tpoduuecknx ypoBHek

Heo6xonnMocTh TOTOTHUTENEHON SHEPTHH

[Ipoueccsl camoperyinsiuu

CTOHUKOCTH

JeticTBytommii 0T00p

ITpumepst

2. Hammmmure B Tabnwile OTIUYHATENBHBIE W CXOIHBIE MPHU3HAKH MPHUPOAHON U
aHTPOTIOTEHHOHN JKOCHCTEM.

Ap4oBblii Jiec CxoaHble IPU3HAKHA XJ10n1KO0BOE 1OJIE

§ 22. YCTOHUUBOCTbh BUOTI'EOIIEHO30B

Bcnomnume, xax Hazvieaemcs CnocoOHOCMb HENpepuleHO NOO0ePIHCU-
8amb C60I0 CMPYKMYPY U XAPAKMEP CEA3eU MeHcOy INeMeHmamu U ux
@yukyuonuposanue. Ilouemy ycmouuueocms sKkocucmem obecnedusaem-
€5l 8bICOKUM 8UOOBbIM paA3HOOOpazuem?

YeroituuBocTh 3K0cucTeM. [IpupomHBIE 2KOCHCTEMBI WMEIOT COOCTBEH-
HbIC 3aKOHBI CTPOCHMS, (DYHKIIMOHMPOBAHMSI U pa3BUTHA. J[JIUTEIBHOCTH Cy-
HIECTBOBAHMS KaXKJIOM DKOCUCTEMBI NOIICPKUBACTCS MPEXKAEC BCETO 3a CYET
00IIIero KpyroBopoTa BEIECTB, OCYIIECTBISIEMOrO MPOAYIIEHTaMH, KOHCYMEH-
TaMH U PEAYLEHTAMH, U ITOCTOSIHHOTO ITPUTOKA COIMHEYHOM 3Hepruu. MmeHnHo
9TH JBa SIBJICHHUSI OOECIEUMBAIOT €M BBICOKYIO CIIOCOOHOCTH MPOTHUBOCTOSITh
BO3JICMCTBUIO TIOCTOSIHHO MEHSIOIIUXCSA YCIOBMM BHEIIHEH Cpeabl. YCTOM-
YUBOCTh SKOCHUCTEM — 3TO CIIOCOOHOCTH DKOCHUCTEM COXPaHSTh CTPYKTYpY H
HOpMaJIbHOE (D)YHKIIMOHMPOBAHUE TPH W3MEHEHHSX JKOJOTHUECKUX (DAaKTOpOB.
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BunoBoe paszHooOpasue — Takke OAMH W3 (DAKTOPOB yCTOHYMBOCTH IKOCHC-
TEM K HeOnaronpuaTHbIM (akTopaM cpenbl. Aantanuyd OPraHUu3MOB K H3Me-
HEHUsIM (DaKTOPOB Cpebl OOMTAHWSI B OMPEACTICHHON CTENEHH O0ECIeYHBAIOT
YCTOWYHUBOCTH 3KOCHCTEM.

VYCTOMYMBOCTH AKOCUCTEMBI 00ECTIEUNBACTCS TAKXKE pa3HOOOpazueM Tpodu-
YEeCKHUX CBsI3ei OpraHM3MOB, BXOJSIIUX B €€ cocTaB. benHble BUIOBBIM pas-
HOOOpa3ueM coo0IIecTBa HEYCTOWYMBBL. YeM pazHooOpa3zHee BHUIOBOM COCTaB
OuoreorieHo3a, TeM OOJbIle y HETO BO3MOXKHOCTEH COXPAaHHUTh YCTOWYHBOCTb.
W3menenne yciaoBui BHEIIHEW CpeAbl MOXKET BbI3BaTh T'MOENb OOJBIIMHCTBA
oco0eil Mmomyssiiuy, aJanTHPOBAHHBIX K MPEXKHUM YCIOBUSIM CYIECTBOBA-
Hus. [losTomy yem Oosiee TEHETHMUYECKH PAa3sHOPOMHOW SIBIISICTCS Ta WM WHAs
MOMYJALUSL SKOCHCTEMBI, TeM OOJbIlle HIAHC y HEe HUMETh OpPraHu3Mbl C
aJIJIeNIsSIMU, OTBETCTBEHHBIMU 3a TIOSIBIICHUE MPHU3HAKOB M CBOMCTB, TO3BOJISIO-
[IMX BBDKUTH M PA3MHOXKAThCSl B HOBBIX YCIIOBHSX M BOCCTaHOBHUTH HPEXKHIOIO
YHCICHHOCTh MOMYJISAUuU. Bpemsi, HeoOXomumoe ii BOCCTAHOBJIICHHSI TIOITY-
nsiuu, OyJeT 3aBUCETh OT CKOPOCTH DPa3sMHOXKEHHsS OCOOeH, Tak Kak H3Me-
HEHHE TMPHU3HAKOB MPOMCXOIUT TOJBKO IyTEM OTOOpa B Ka)JIOM ITOKOJICHUH.

CrocoOHOCTh KOCHCTEMBI K CaMOPETY/SIMH M MOAJNEPKAaHUIO TUHAMHU-
YeCKOrO0 pABHOBECHs Ha3bIBA€TCSA TOMEOCTa30M. [OMeocTa3 3KOCHCTEMBI
BBIPA)KAETCSI B CIIOCOOHOCTH COXPAHATh MOCTOSHCTBO BUAOBOTO COCTaBa U
YHUCIIEHHOCTH 0CO0€H, MOAEepPKUBATh OTHOCUTEIbHYIO CTaOMIBHOCTH M Iie-
JIOCTHOCTh TE€HETHYECKOW CTPYKTYpbl B MEHSIOIIUXCS YCJIOBUSX BHEUIHEH
cpenbl. Hapymenue npupoaHbIX LENerd MUTAHUS O] BO3JICUCTBUEM AHTPOIIO-
TeHHOro (akTopa, HEpaIllMOHAJIBHOE BMEUIATENILCTBO YEJIOBEKA B SKOCHCTEMBI
MOTYT MPUBECTH K HEKOHTPOJIMPYEMOMY POCTY WM CHHKECHUIO YHCICHHOCTH
ocoleil ompeneneHHbIX MOy U K HApyIIEHHIO MPUPOIHBIX SKOCHUCTEM.

W3menenust cpenpl, M3MEHCHUSI YHCICHHOCTH BHJIOB, BBINAJICHHUS THUITHY-
HOTO BUJAA M3 COOOIIECTBA WM BCEJIEHHS B HEr0 HOBOTO BUJA, WUTPAIOIIETO
0CO0yI0 CcpemooOpa3yoIIy0 poib, MPUBOIAT K IMOTEPE YCTOMYHUBOCTH 3TOTO
OuoreorieHo3a M Jaxe ero 3aMeHe APYTMM OHOTEeOIIEHO30M.

Cmena Omoreonenosa. HaOmromas 3a KakuM-IuO0 OHOI€OI€HO30M B
TEUCHHE psia JIeT, MOXKHO 3aMETHTh, YTO OH HE OCTAaeTCsi HEH3MEHHBIM.
B pesynsrare msmeHeHus aOMOTHYECKMX M OMOTHYECKMX (DAaKTOPOB CpEbI,
CYIIECTBYIOIIME B DSKOCHCTEME TMOMYJSIIMU HAYMHAIOT BbIMUpPaTh. HoBbIE
YCIIOBHSI CPEIbl CTAHOBSTCS HEMPHUTOAHBIMH Jisi MX cymiecTBoBaHus. Cuia
BO3JCHCTBHSI SKOJOTMYECKUX (DAKTOPOB BBIXOAWT 3a MpPEIeNbl BHIHOCIUBOCTHU
nomy siuii. BMecTo HMX 3acensioTcs HOBBIE TMOMYJSIUH, Ui KOTOPBIX ITH
yCJIOBUS ONaronpusTHBL. JTO MPUBOAUT K CMEHE OJHOTO OHMOIIEHO3a IPYTHM C
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HOBBIM HA0OpOM BHOB. B pesynbrare mpoOUCXOIUT CMEHA BCEH 3KOCUCTEMBL.
SIBrieHune, mMpU KOTOPOM OJMH OMOTEOIIEHO3 CO BPEMEHEM 3aMEHSIETCS PYTHUM,
HA3bIBAIOT CMEHOW OMOTeOIeH03a HMJIM CYKIIECCHEH.

Cykueccusn (OT JarT. successio — MPEeMCTBEHHOCTb, MOCIICA0BATCIBHOCTh) —
3aKOHOMEpHasi, MocjeIoBareIbHasi CMEHa OJHUX APKOCHCTEM JAPYTUMU Ha OMpe-
JICJICHHON TEPPUTOPHUH TI0J] BIUSHUEM HAIPABICHHOTO M3MEHEHHS TIPUPOTHBIX
(akTOpPOB WM JESTETHHOCTH YEIOBEKa.

Brigenstor nBa THIa CyKIeCCHH — TEPBUYHBIC W BTOPUYHEBIE.

Ilepsuunvie cykuyeccuu HAUMHAIOTCA HA Y4YacTKaX, JIMIICHHBIX IMOYBBI U
pactutenbHOCTH. Hampumep, Ha 3acThIBIICH JaBe MOCIIE W3BEPKEHUS BYJIKa-
HOB, Ha MECUYaHBIX JIOHAX, HA TOJIBIX CKaJlax.

VYeroituuBblii  OMoreoneHo3 oOpa3yercs B pe3yibrare I[O3TalmHO 3a-
MEHSIIOIUX JIPYT Jpyra TPEAMIeCTBYIOIMMNX €My OHOT€OIleHO30B. OTy
[enb CMEHSIOMUX JpYyr Jpyra 5SKOCHCTEM HA3bIBAIOT CYKIIECCHOHHBIM
pPAIOM WM cepueil OMOreoneHo30B. B HUX Kaxkmas, KOHKPETHO BBIPAKCHHAS
OKOCHCTEMa, SIBIISCTCS ONPEICICHHON CTajuel (OpMUPOBAaHUS KOHEUHOTO
(kopeHHOr0) coo0IecTBa. DKOCHUCTEMA, B KOTOPOH JIOCTUTAeTCs pPaBHO-
BECHOE COCTOSIHHE COOOIIEeCTBA M OKpY’KaIOLIEH Cpeibl, Ha3bIBaeTCs KIIH-
MaKCOBOM cTaaued uiau KiaumakcoM (OT rped. klimax — 3pemas cTymneHs).
JlocTkeHre KIMMAaKCOBOW CTaJIMM 3aHUMAET JUIMTENbHBIA IMepuon (cToiie-
TUS U ThICSYENETHUSA).

3penas KJIMMAaKcoOBas HKOCHCTEMa OONaJaeT BBICOKOW YCTOMYHUBOCTHIO.
Uem Oonbllle BUAOB B DKOCHCTEME M CIIOKHEE TPOPUUYECKUE CBA3H MEXKIY
HUMH, TEM YCTOWuMBee dKocucTeMa. [Ipy BBICOKOM BHJIOBOM pa3HOOOpa3uu
KOHCYMEHTBI UMEIOT HIMPOKYIO CETh MUIIEBBIX pecypcoB. B cimyuae Hemocrar-
Ka WIM OTCYTCTBHS OIHOTO BHAA KOPMAa OHHM CIOCOOHBI TMEPEKIIOYUTHCS Ha
JIPYTOl MCTOYHMK MHUTAHMS. DTO JAET BO3MOXHOCTh HEIOCTAIOUIEMY KOPMY
BOCCTaHOBHUTHCS. Tak ycTaHaBIMBAETCA JIUHAMHYECKOE PABHOBECHUE MEXKIY
MUIIEBBIMU PECYypCaMH M WX TOTPEOUTETSIMU B YCIOBHSIX TMOCTOSIHHBIX W3-
MEHEHUH cpefpl. KpyroBopoT BelecTB W MOTOK DHEPIMH B HEM COAJIaHCHUPO-
BaHbI, OJIHM OPTaHWU3MBI HCIOJB3YIOT MPOAYKTHI KH3HENCATECIPHOCTH JIPYTHX.
Knumakcubie cooOmiecTBa CrocOoOHBI K UTUTEIEHOMY CaMOIIOICPIKaHUIO B
COOTBETCTBYIOILIEM JIMANa30HE CYIIECTBYIOUIMX YCIOBHM cpenbl. TUMMYHBIMU
npUMepaMu KIIMMAKCOBBIX IKOCHUCTEM SIBJISIIOTCS TYHJIpa, TaWra, CTEllb.

[Tpumepom dopmupoBaHHsl yCTOMYUBOrO KOPEHHOTO OMOTeoIeHO3a MyTeM
MOCJIEIOBATEIbHO CMEHSIOIIMXCSI CTaJMA MOXKET CIY)KUTh TOSIBJICHHUE JIECOB
(puc.35). Ha ronpix ckamax oCTpoBa, 0Opa30BaBIIETOCS B pe3yJbTare BYJKa-
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Puc. 35. Pa3Burne j1ecHOro OMOreoreHosa.

HUYECKOTO M3BEPKEHUS, BHAYaJle IMOCEISIIOTCS HAa3eMHBIE BOAOPOCIU U JIH-
aHUKKA. B pe3ynprare 3amep3aHus M OTTAaMBAHUS BOAbBI, CKAIUIMBAIOIIEHCS
B pacuUIeiMHax, JEUCTBUSI KUCIOT, BBIACISAEMBIX, JIMIIAMHUKAMU pa3pylIaAcT-
Csl MaTepHUHCKasl MOpoAa W MPOUCXOIUT 0Opa3oBaHHE MOYBEHHOTO ciiosi. OT-
MUpAIONIFe JUIIAHHAKA 000TamanT 00pa3yomyocs MOYBY OPTaHHYECKIUMHU
ocTaTkaMu. BriociencTBum Ha 3TOM MecTe MOSBISAIOTCS MXU. OZHOBpPEMEHHO
C JUIIAaWHUKAMHU U MXaMH TEPPUTOPHUIO 3aCEISIIOT MEJIKME HACEKOMbIE, Ia-
VKA U Jpyrue Oecro3BOHOYHBIE KMBOTHBIC. Jlanee CTaHOBUTCS BO3MOKHBIM
MpOpacTaHUE 3aHECEHHBIX BETPOM CEMSIH OJHOJETHUX M MHOTOJIETHHX TPaB.
VYBenuuuBaeTcs BUIOBOM COCTAB M YHUCJICHHOCTh OECIIO3BOHOYHBIX >KUBOT-
HbiXx. C HaKOIUICHWEM B TOYBE TMEPErHOSI M TOBBIIMICHHUEM €€ BJIAXHOCTHU
MOCTETICHHO (POPMHUPYIOTCS JIyra, 3acelisieMble pPa3JIMYHBIMH TI03BOHOYHBI-
MH JKUBOTHBIMH, NTUIAMH U MIIEKONUTAIOMKUMU. [lOSBISIOTCA KyCTapHUKH,
3aTeM JIepeBbs, Ooradye CTaHOBHTCS JKMBOTHBIM Mup. Takmm oOpasom (op-
MHPYIOTCSL Jiec. [T1aBHass posib B 3TOM CYKLECCHM NPUHAJIEKUT PACTCHUSIM,
TaK KaK OHU BBI3bIBAIOT W3MEHEHUS B IOYBE.

Bropuunsie cykmeccun MayT Ha TEPPUTOPHUH, TAEe OBLIM HApyIICHBI yCTa-
HOBUBIIIMECS CBSI3U MEXJIY MOMYJSALUSIMH B YXKE CJIOXKHUBIIUXCS COOOIIe-
cTBax. BTOpuYHON cyKueccuel SBISIETCS BOCCTAHOBJIEHUE JIYTOB U JIECOB
Mocje MoXkapa, 3aCyXd, HaBOJHEHUs, 3pO3UU. Takue CYKIEeCCHUH MPOTEKaroT
ObICTpee, 4YeM TMEpPBUYHBIC, TaK KaK B HApYHICHHBIX COOOIIECTBAX COXpa-
HSIIOT CEMEHA, CIOpbI, MOA3EMHBIE OpPraHbl PACTCHUH, MOKOSIIUECS CTaIuu
HaceKoMbIX U Ap. biarogaps 3ToMy HayaibHbIE CTaJMM BTOPUYHBIX CYKIIEC-
CUHd MEHEE NPOJOJKUTEINBHBIE, YEM Yy IEPBUYHBIX. DBONBIIMHCTBO BTOpHUY-
HBIX CYKIIECCUU BBI3BAHBI JIESITEILHOCTHIO YEJIOBEKA, MOITOMY HMX HA3bIBAIOT
AHTPOINOTEHHBIMU CYKIECCHSIMHU.
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Takum o0Opa3zom, B pe3ynbTare CyKIECCHI BO3HUKAEeT BCe OMOIOTHYECKOE
pa3zHooOpa3ue MPUPOIHBIX COOOIIECTB HA HAIIeH IUIaHETe.

KiioueBble cjI0Ba: YCTOWYMBOCTH DKOCHCTEMBI, CAMOPETYISILUS, CaMOpa3BHU-
TUC, TICPBUYHBIC CYKICCCUH, BTOPUYHBIC CYKIECCCHUU.

Bonpocsl u 3aganus.

1. OxapakrepusyiiTe OCHOBHBIC CBOWCTBA OMOreorieHO30B. Kakue mporiecchl B mpu-
pore 00yCIOBNIEHBI MPOSBIICHUEM 3THX cBOMCTB? [IpuBenuTe mpumepsl.

2. B 4eM cocTosT IMKIMYECKHe M3MEeHeHus] B OuoreoreHo3ax? [Ipusemurte mpume-
PBI CYTOYHBIX, CE30HHBIX M MHOTOJIETHBIX M3MEHEeHW. KakoBbI WX TPHYHMHBI?

3. Uro Takoe KITMMAaKCOBAas CTaIus CYKIICCCHH?

4. IlpoaHanu3upyiTe MEXaHM3Mbl NEPBUYHOM M BTOPHUUYHOM cykueccuid. Yem mnep-
BUYHBIC CYKIECCHM OTIMYarOTCsl OT BropuuHbix? [IpuBemure npumepbl nepBUd-
HBIX U BTOPUYHBIX CYKLECCHM.

5. Ykaxute, Kakue U3 MEPEUHCIICHHBIX HIDKE CYKLECCHH SIBJISIIOTCS MEPBUYHBIMU, a
Kak1e — BTOPMYHBIMH: BOCCTAHOBJIEHHE JIyra TOCJE IMO)Kapa, MpeBpallleHHue BO-
JoeMa B 00JIOTO, MOSIBIICHHE Jieca HAa MECTE BYJIKAaHWYECKOW JIaBbl, TPEBpAIICHUE
Jyra B IyCTbIpb, 3apacTaHU€ MECYaHOH MIOHBI.

Bouickasicume _ceoe_mmuenue.

1. CocraBbpTe 3KOJOTMYECKHM MPOTHO3 MPOTEKAHUS NEPBUYHOM CYKLIECCUM Ha
MECTE 3aCThIBIIECH BYJKAaHUYECKOH JIaBbl.

2. OnuiuTe KOHKPETHYI) aHTPOIIOTEHHYIO CYKLECCHIO.

3. Hcnonp3ys IOMOTHUTENBHYIO IUTEeparypy W VIHTepHET, BBISICHHTE, KakKue
3penble cooOIIecTBa XapaKTepHbI IS Bamleil MECTHOCTH.

§ 23. OKOJIOI'USA YEJIOBEKA

Haszosume 6uobi uenogeueckou OesimenrbHOCMU, NPUBOOAWUe K UMeHe-
HUAM NPUpoObl Kak cpeodbl 0OUmaHusi Opy2ux OpeaHu3Mos, U Henocpeo-
CMBEHHO GIUAIOWUE HA UX IHCU3ZHD.

YenoBek B OKpyXaromied cpeae, ¢ OTHOW CTOPOHBI, SBISIETCS OOBEKTOM
B3aUMOJICHCTBHUS HKOJIOTHUECKUX (DAaKTOPOB, C IPYrodl — caM OKa3bIBaeT BO3-
neiicteue Ha cpeny. B 20-x romax XX Beka NOsSBWIACh HayKa, M3ydarouias
B3aMMOOTHOLIEHHS] YEJIOBEKA C OKPYKAIOLIEH CpEAOM — IKoMo2Us 4enoexa
(aHTPOMO3KOJOTHsT). DKOJIOTUSl YEJIOBEKA M3Y4aeT IMPOUCXOKJEHHE aHTPOIIO-
JKOJIOTMYECKUX CUCTEM, MX JKU3HEICATEIBHOCTh U 3aKOHOMEPHOCTH Pa3BUTHSI.

AnTpomoskonorusi  sBisieTcsi  cepoil  IKOIOTMYECKUX,  COIMAaJIbHO-
HSKOHOMUYECKMX 3HAHWH, M pa3pabaThiBacT PEKOMEHJALMHU Ui HOPMAaJIbHOM
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KHU3HEAEATENIbHOCTH YEJIOBEKA, Y/IOBJIETBOPEHUS PA3IMUHBIX MOTpeOHOCTEH U
MOBBIIICHUST €T0 JKU3HEHHOTO YPOBHSI.

AHTPONOIKOJIOTHYECKHEe CHCTEMBbI — 3TO OOIIECTBO JIIO/IEH, HAaXOIAIINXCS
B JMHAMUYHOM DPABHOBECHHM CO CPEIOH, M YIOBJIETBOPSIOIIMX CBOM MOTPEO-
HOCTH uepe3 ATU OTHOIIEHMUS.

OCHOBHBIM OTJIMYUTEIBHBIM TPU3HAKOM aHTPOIOKOJIOTUIECKUX CHUCTEM OT
€CTECTBEHHBIX 3KOCHUCTEM SIBIISIETCS HAJIMUYUE B UX COCTaBE YEIOBEYECKOIO 00-
miecTBa. AKTMBHOCTb YEJIOBEYECKOTO OOIIECTBA, MPOKUBAIOIIETO Ha KOHKPET-
HOM TEppUTOPHUH, ONPEIEISIETCs] CTENEHBIO €r0 BO3JICHCTBUS Ha OKPYKAaIOILYIO
cpeny. PasBuBatomiee oOmiecTBo, BMeCTe € yBEIMYEHHEM KOJIMYECTBAa Hacese-
HUSI, TaKKE XapaKTepU3yeTcs W YBEIWYEHUEM IOTPEOHOCTH Ha MPOJOBOJIb-
CTBEHHBIE IIPOLYKTHI, ChIPbE, BOJHBIE PECYpCHI, IEPEpadOTKE OTXOAOB. JTO B
CBOIO OYepellb, MOBBIIIAET BO3JICHCTBHUE YEJOBEKAa Ha MPUPOIHYIO CPEly, YCKO-
psIeT HUCTONB30BaHUE OMOTHYECKUX M a0MOTHYECKUX (haKTOPOB.

YenoBek, SBISASACH OOBEKTOM BO3ACHCTBHS SKOJIOTHYECKUX (PAKTOPOB, cam
TaKke BIMsAeT Ha cpedy. CBoeoOpa3HOCTh YeIoBeKa B KayeCTBE HKOJIOTMYEC-
KOro (pakropa COCTOUT M3 CIEHYIOIIHX:

1. YenoBek oOka3bplBaeT Ha MPUPOAY LEJIEBOE U OCO3HAHHOE BO3JEHCT-
Bue. [lpuBOoauT mHpHpOLy B COOTBETCTBHE CO CBOMMM HOTPEOHOCTIMHU U
KOMaHJyeT HaJ Heil. B pe3ynbrare BO3MOXHOCTH Y€JIOBEKa CHIIBHO pPACIIU-
pSIOTCS, OH 001aJaeT MOTEHIMAIOM Ui 3aHATHS JII0OOro 3KOJIOTHYECKOro
MPOCTPAHCTBA IIAHETHI.

2. JIroboit Guonmornueckuii BuA 00JagaeT OrpaHUYeHHBIM YHEPTeTUYECKIM
pecypcom. IIoaToMy BO3MOXKHOCTM MX BO3JEHCTBUSL Ha NPHUPOAY HE3AMETHBI.
YenoBek CWIBHO BO3/IEHCTBYET Ha MPHUPOAY. 3€JIEHBbIE PACTEHUS MOJIb3YHTCA
COJIHEUHOW DHEPIrUeH, IPYrue OPraHU3Mbl — JHEPIUEH OPraHUYECKUX BEILECTB
NUILEBOM CTENEeHH, MOsBUBLIEHCS paHee ceOs. YenoBek B Ipolecce CBOEH
NESITEIbHOCTH CO3[a€T OYEHb CHJIbHBIE MCTOYHUKH DSHEPruM (sIepHble U
TEPMOSIJIEPHBIE PEAKIMH) U MCIIONB3YET HX.

3. CBoeoOpa3HOCTh dYeNOBEKa B KaueCTBE HKOJIOTHYECKOTO (aKTopa
00yClIaBIMBAETCS TEM, YTO €ro JESATEIbHOCTh HOCUT AKTUBHBIN, TBOPUYECKHUN
xapakTep. Bo3MOXKHOCTh cO31aHusI BOKPYT ce0si MCKYCCTBEHHOM CpE/Ibl TaKkKe
BBIJICJIIET YeJIOBEKa OT OCTAJbHBIX 3KOJOIMYECKHX (PAKTOPOB.

B uzyuenun skoj0ruM 4enoBeka OrpOMHOE 3HAUE€HUE MUMEIOT BO3JeiCTBHE
ouoreorpapuueckux CBOICTB cpenbl Ha OHMOJOTHYECKYIO W3MEHYHMBOCTH
MOMYJIAIIMKA YEJIOBEKa, BOMPOC 3/J0POBBS YEJIOBEKa B aHTPOIOIKOIOTHUECKUX
cucTreMax.

AHTPONOAKOJIOTHST B IIMPOKOM MAacIiTabe u3ydaer (hOpMHUpPOBAHHE aHTPOIIO-
OKOJIOTMYECKUX CHUCTEM, 3aKOHOMEPHOCTH JKM3HM U pasBUTHs, a TaKKe
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HOPMBI ~ 3JI0pOBOTO  OOpa3za JKW3HU dYelloBeKa, (akropel  ((usmdeckwue,
XUMHYECKHE, OMOJIOTHYECKUE, COLMAIbHbIE), BIHAIONIME HAa €T0 370POBBE.

K ¢muueckum (akropam, BIUSIONIMM Ha 370POBbE YEJIOBEKA, OTHOCATCS
TeMIIepaTypa BO3[AyXa, BIAXHOCTb, JABICHHE, COJHEYHAs paaualus, OCBelle-
HUE, JJIEKTPOMArHUTHOE HAIpPsDKEHUE W TIOJIE, LIYM.

K xummueckum (aktopam, BO3IEHCTBYIOIIMM Ha 3[0POBbE YEIOBEKA OT-
HOCSITCS TI0YBa, BOJA, PA3JIMYHbIC TOKCHHBI, M3JUIIKH KOHIICHTPAIUU COJH H
KHCJIOTHOCTH B THIIEBBIX MPOMYKTaX, JIEKAPCTBA, HEPTEMPOMYKTHI, yBEIHUE-
HUE B arMoc(epe KOIMYeCTBa SAOBUTHIX ra3oB. K Ouomormdecknm (akropam
MOXHO OTHECTH — (DaKTOpBI, POXKAAIOIIME OONE3HU, SKTO M SHAOMAPA3HTHI,
STOBUTHIE PACTEHUS, BO3ICHCTBUE BPEIHBIX HACEKOMBIX.

Counanbuple (HaKTOphl 3aHUMAIOT BAXKHOE MECTO B KHM3HHU YENOBEKa, K
HUM MOTYT OTHOCHUTCS OOBEM U YIOOHOCTHb >KWJbs, COIMAJIbHAs Cpela B
CeMbe, KOJMYECTBO MPOAYKTOB, MpaBUIIbHAS OpraHU3alys Tpyla W OTAbIXa.

B aHTpOmosKoJIOrHuecKux CHCTEMax B3aMMHOE BO3JCHCTBHE YENOBEKA U
MPUPOTHON Cpeabl OCYIIECTBISIIOTCS B CIEAYIOUIMX HAMpPaBICHHSIX:

1. YenoBek pa3BHBAaeTCS Yepe3 HMCHOIB30BAaHUE MPHUPOAHBIX OOTaTCTB U
Omar, TakKe MEHSIOTCS OMOJIOTWYEeCKHe U COIMANbHBIC MOKa3aTeNly OOIIeCTBa.

2. YenoBek, m3yyas 3aKOHBI MPHUPOABI, B IESAX YIOBICTBOPEHUS CBOUX
MOTPEeOHOCTEH, Pa3yMHO HM3MEHSET OKPYKAIOUIYIO Cpeny.

DHepreTuyecKre MCTOYHUKY KaXKJI0TO MHIUBHIA, CYIIECTBYIOIIETO B MPHPO-
7ie, OrpaHUYeHbl. YeloBeK, B IESIX YBEIHMUYCHHUS DHEPIeTUYECKUX HCTOUYHHKOB
CBOMM pa3yMOM, B PE3yJIbTaTe CTPOHTEIILCTBA TEIUIOBBIX, 3JIEKTPO- U aTOMHBIX
CTaHIIMI, WCIOJB30BaHMS COJHEYHOW SHEPrHH, OCYIIECTBISACT S(PEKTHBHBIC
paboThl MO YIYYIIEHHIO CBOEH >KU3HENESTEIbHOCTH M YPOBHS JKW3HHU.

Hcnone3ysi mpUpOIHBIE PECYpChbl, YENOBEK OTIMYAeTCsl OT APYTHX oOpra-
HU3MOB U JKOJIOTUYECKHX (PAKTOPOB TE€M, UYTO OH YMEET CO3/1aBarb HEOOXO-
IUMYIO Ul CBOMX HYXII MCKYCCTBEHHYIO CPEIy.

YenoBek, ¢ OHOW CTOPOHBI, KUBET ITOJT BO3ICHCTBHEM 3KOJIOTHUECKUX (haK-
TOPOB, C JAPYrOil CTOPOHBI, OH CaM BO3ACHCTBYET Ha BHENIHIOI Cpeay B Ka-
YEeCTBE JKOJOIMYECKoro (hakropa, U XapaKTepusyeTcs OONagaHueM TBOPUECKOM
nesTenbHOCTH. Bo3nelicTBue yenoBeka Ha MPUPOAY B KAa4ECTBE SKOJIOTMYECKOTO
(haxTopa TPOUCXOMUT CO3HATENBHO, IieTeHanpasienHo. OH B mporecce TPyao-
BOM JEATEIbHOCTH 00pa3yeT HMCKYCCTBEHHYIO >KH3HEHHYIO cpeay. Mecto mpH-
POMHBIX DKOCHUCTEM H3-32 YEIIOBEYECKOro (haKTopa 3aHMMAIOT HCKYCCTBEHHBIC
AKOCHUCTEMBI. XO3SHCTBEHHAs JESATENILHOCTh YeJIOBEKa OCYIIECTBIACTCS C M3Me-
HEHHEM (DM3MYECKOTO0 COCTOSIHMSI M XMMHUYECKOTO COCTaBa Kimmara, armocge-
pBI, BOAHBIX OACCEHHOB, CTPYKTYPHI MOYBHI U JIPYTHX.
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JIJiss yenmoBeka OMHWUM W3 OCHOBHBIX (DaKTOPOB BHEIIHEW CPEIbl SIBISICTCS
numa. [Iumel JomoHsSeTCsT W3pacxXoOBaHHAsT SHEPrusl B OpraHu3Me, oOecrie-
YMBACTCSl KJICTOYHBIM W TUIACTHYECKUH oOMeH. [[ns denmoBeka 3a CyTKH He-
oboxommo He MeHee 2500 Kkaja SHEPruu, YTO JIOMOJHSIETCS, B OCHOBHOM, 32
CUEeT YIVICBOJIOB, KUPOB M OENKOB. JIerko ycBamBaeMble >KMBOTHBIC M DPHIOHBIC
MIPOMYKTHI SIBIISTFOTCSI OCHOBHBIMH HCTOYHHMKaMHU Oejka. [lummma momkHa OBITH
KaueCTBCHHOM, KAJIOpUIHOW, B €€ COCTaBe KPOME YIVIEBOIIOB, >KUPOB W Oe€I-
KOB, B JIOCTaTOYHOM KOJIMYECTBE JOJDKHBI CONEPXKAThCS BUTAMUHBI (OCOOCHHO
BUTAaMUHBI, HE CHHTE3UpyEeMbIe B OpraHu3Me 4dejoBeka). J[s opraHmM3Ma Takke
HeoOxomuMbl MuHepaiibl (Na, K, Ca, Mn, C, S, P u np.), BXomsme B COCTaB
AKTUBM3UPYIOIMUX (PEPMEHTOB OCITKOB M OMOJIOTUMECKH AKTUBHBIX BEIECTB

Henocratok B coctaBe MUIM HEOOXOAMMBIX BEIIECTB CTaHET MPUYMHON
HapymieHus: (U3HOJIOTHYECKOTO COCTOSIHUS OpraHu3Ma. Hampumep, Hemocra-
TOK B MUIIE Oelika 1 BUTAMUHOB CTAHET MPUYMHOW 3aMEJICHUS] pocTa U pas-
BUTHS OpraHm3Ma. Ha KOHTMHEHTaJbHBIX PETHMOHAX, PACIOJIOKEHHBIX AJIEKO
OT OKEaHOB, HanpuMmep, B LleHTpanbHON A3uK, UMEETCS HENOCTATOK Woaa U
BO BHENIHEW cpejie W B muile. B pe3ynprare HapymaeTcs ACSTeIbHOCTh IIU-
TOBUJHOM >Kene3bl. Jlsi mpenoTBpailieHusi MOJOOHBIX HApyIIEHUW B COCTaB
MMOBAPEHHOM COMM 00s3aTeIbHO HEOOXOAMMO JO00aBIISITh WO,

IIpucnocodsieHne YesioBeKa K IKOJIOTHYECKOH cpee. AJanTUBHbIE THUIIbI.
@DaxTophl NMPUPOIHOM M HUCKYCCTBEHHOM CpEIbl BCETIA OKA3bIBAIOT BO3JICHCTBHE
Ha 4eJoBeKa. B mepuosi SBONIOIMU 4YENIOBEKa, B PE3YJIbTare ASKOJIOTMYECKOro
MIPUCTIOCOOJICHUST HACEJICHUSI 3eMHOTO II1apa, MOSBUIIMCH PAa3IMUYHbBIC a/IalTHBHBIC
TUMBI JIIONEH. AdanmueHulii mun — 5TO HOPMA PEAKIMA, ONMpENessIomas pas-
BUTHE KOMITIEKCa MOP(OJIOrHIecKuX, (U3HOIIOTHUYSCKUX, OMOXUMUYCCKUX IPH-
3HAKOB, O0ECIICYMBAIOIIMX TMPUCTIOCOOTICHUSI K YCIOBHSM OIPEIEIICHHON Cpellbl.
Uem mmpe HOpMA peakiyy, TeM JIydIlle MPUCTIOCOONEHUS. DTH TPUCTIOCOOTCHUS
3aBUCST OT M3MEHUMBOCTH. AJANTHBHBIC TUMBI HE CBsi3aHbl ¢ pacamu. CBoii-
CTBEHHBIC MM TIPWU3HAKW HAYMHAIOT TIOSIBJISITHCS YK€ B TIEPHOI AMOPHOHATLHOTO
pa3BuTHs. Y HapoOJOB, >KUBYIIMX B PETMOHAX C Pa3HbIMU KIUMAaTUUYECKUMH YC-
JIOBUSIMH, OTJIMUYACTCS TAKXKe W TUINEBOM parwioH. [lostomy, B cuHTEe3e, oOMeHe
(hepMEHTOB THMIIEBAPEHUS] UMEIOTCSI CBOMCTBEHHBIC MM TPUCIIOCOOICHHUSL.

ApKkmuueckuii adanmuenvlit mun. APKTUUECKUN aTanTUBHBIA T (HOpMHU-
pyeTcsi B YCIOBUSIX XOJIOMAHOTO KIIMMATa, I7ie B MUTAHWU MPE00IaiatoT MPOAYKThI
YKUBOTHOTO TIPOMCXOXKICHUS. B THINEBapUTENTHHON CHUCTEME HApOIOB APKTHUKH
Pa3BUTHI MPUCTIOCOONICHHUSI, CBSA3aHHBIE C HEIOCTATOYHBIM MOTPEOSICHUEM BUTAMU-
Ha C. XapakTepHbIMH TPU3HAKAMH APKTUYECKOTO AJIANITUBHOTO THIIA SIBIISTFOTCS
XOpOIIIO Pa3BUTasi KOCTHO-MBIIIIEUHAs CHUCTEMa M 0oJiee BBICOKOE COACp)KaHUE
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OeNKoB M KHUPOB B KPOBU. bosee BBHICOKWI ypoBEeHh OOMEHA SHEPTUU U Pa3BH-
THE CHOCOOHOCTH K TEPMOPETYJISILIUU.

Tponuueckuii adanmuenslii mun. J[aHHBI aanTUBHBIN THIT (GOPMHUPYETCS
B YCJOBHUSX KApKOrO M BIIAXKHOIO KIIMMara, I[€ B IHILEBOM palMOHE COHEp-
’KaHUE KMBOTHBIX OEJIKOB CPaBHHUTEIFHO Mayo. B mumieBoM parmmone rmpeoOia-
JIAIOT MPOIYKThl PACTUTENLHOTO MPOUCXOXKACHUS, Oorarble yrieBojamMH. Xapak-
TEPHBIMH MPU3HAKAMUA TPOIMMUYECKOTO AJITAalITUBHOIO THUIA SIBJISIFOTCS: YAJIMHEHHAs
¢dopma Tena, MEHEEe pa3BUTAs MBIIIEYHAS CHUCTEMA, JUIMHHbIE KOHEYHOCTH, Y3-
Kasi TpyAHasi KJIeTKa, OOMJIBHOE TMOTOOTIENICHHE 3a CYET OOJNBIIOrO KOJIMYECTBA
IIOTOBBIX JKEJIE3 U HEJOCTATOYHOCTH XOJIECTEPUHA B KPOBH.

Topuvui adanmuenwvtit mun. J{anHblil TN (GOPMUPYETCS B YCIOBUSX HU3-
KOro arMoc(epHOro JaBJi€HHsS W TUIOKCUU — MOHIKEHHOTO CONIEp)KaHHs KHC-
Jopoia B arMOC(EpHOM BO31yXe. Y JKUTENEH BBICOKOTOPHBIX PAiOHOB HAOIIO-
JaeTcsl UHTEHCUBHBIM OOMEH BEILIECTB, TPyIHAs KJIETKAa y HHUX OoJee IIHpOoKas,
COZIEP’)KaHUE 3PUTPOLIMTOB B KPOBHU BBICOKOE.

Ilycmuinno-cmennoit adoanmuenstit mun. J[aHHbI aganTUBHBIA THIT (op-
MHUpPYETCS B YCIIOBHUSIX JKapKOIO, CyXOro, pe3KO KOHTHMHEHTAJIbHOTO KIMMara
C MHTEHCHBHBIM COJIHEUYHBIM WM3JIy4deHueM. /[ 3Toro tuma xapakTepHbl yCH-
JICHHOE BBIICTICHUE TEIUIa, XOPOIIO pPAa3BHUTHIC IIOTOBBIE >KEJE3bl, OOMIBHOE
norpedienue Bozbl. bonbimHCTBO HaceneHust LleHTpanbHOM A3uM OTHOCHTCS
K JTAHHOMY aJIallTUBHOMY THITY.

TakuMm 00pa3om, B IPOLIECCE UCTOPUUECKOTO PA3BUTHUS YEIOBEUYECTBO CIICLH-
AIM3UPOBAJTIOCH TIOJ BO3IACHUCTBHEM HKOJIOTHYECKHX (DAKTOPOB W PA3ICTHIIOCH
Ha aJaNTHUBHBIE TUIBI, OTIMYAIOLIMECS OTACIBHBIMU IPU3HAKAMU.

AJanTHBHBIE THITBI, HE3aBUCHMO OT PACOBOW NMPUHAJUICKHOCTH, CHOPMUPO-
BaHbl HAa OCHOBE MEXaHW3MOB MPHCIOCOOTEHHS, OMpeNeNsieMbIX TeHO(OHIOM
BU/Ia, B pe3yJbTare MPHUCIOCOOICHUS K KOHKPETHOM SKOJIOTHYECKON Ccpejie.

AHTPOIIOTeHHBbIE JKOCHCTEMbl, WX BO3ICHCTBHE Ha 3/I0POBbE YeJI0BEKA.
K Ba)kHBIM COBpPEMEHHBIM AHTPOMNOI€HHBIM IKOCUCTEMaM BXOAAT I'OpoOJa, Cela,
TPAHCIIOPTHBIE KOMMYHMKaluu. JKu3HEHHas cpena 4YenoBeKa WIM YCIOBHUSA
IIPOKUBAHUS YEJIOBEKA HAMHOIO IIHMPE 110 CPABHEHHUIO C YKU3HEHHOM CPENOU
JPYTUX KHMBbIX OpraHu3MmoB. [lotomy uTO, Kpome (pakTOpOB BHEUIHEH CpPEbI,
HEOOXOAMMBIX JUIsl JKUBYIIMX Ha 3€MHOM TMOBEPXHOCTH OPTraHU3MOB, B CPEIY
YeJIOBEKa TAKKE BXOAAT MarepuaibHas M COLMAlbHAs Cpena, CO3JaHHas UM
camuM. OHH 00pPa3ylOT €IWHYIO CIOKHYIO CHUCTEMY, MOIICPKUBAIOIIYIO B3a-
VMMHBIC OTHOLICHMA. B MarepuanbHylO Cpefy, CO3IaHHYIO YEJIOBEKOM, BXOIAT:

1. Tlpupona, u3MeHEeHHas JIIOAbMHU: OCBOCHHE CTEIH, MOCAJKa JIECOB, CTPO-
UTENNBCTBO BOJOXPAHWJIUIL HA peKax W Jp.
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2. HcKyCCTBEHHBIE 3JIEMEHTBI: CTPOUTENBCTBO 3AHUM, COOPYKEHHHM, LIyM,
ANEKTPOMATHUTHBIE TOJIS, PAJMOAKTHBHBIE W3IyYEHMs, Pa3IM4YHbIE MaTepHUaibl
Y TIPOMYKIIMH, HMCTIONB3yeMble TP TMPOU3BOJICTBE SIOBUTHIX BEIIECTB. B Hacto-
sIiee BpeMsl TIOUTH TIOJIOBMHA HACeNieHHs] 3eMHOTO I1apa MPOXKMBAECT B TOPOIaX.
Pa3BuTre TpaHCropra, TPOMBIIUIEHHOCTH W JIPyTHe TOm00HbIe (haKTOphl HAYald
OTPULIATESTHHO BO3/IEMCTBOBATh HA OMH W3 BaKHBIX IOKA3aTeNel KauyecTBa Yeso-
BEKa — Ha €ro 3/I0pOoBbE. 3arps3HeHue arMocdepbl, BOBI, MUINEBBIX MPOIYKTOB
MPOMBIIUICHHBIMA U TPAHCTIOPTHBIMUA OTXOJAMHM, IEKTPOMArHUTHBIE TIONS, IITyM,
3arpsi3HEHME BO3MyXa, JIMIIHKE WH()OPMALMOHHBIE TIOTOKH, HEIOCTATOK IHIIIH,
BO3HUKHOBEHHME BPEIHBIX IMPUBBIYEK OKA3bIBAIOT OTPHULATEIIEHOE BO3NIEHCTBHE HA
37I0POBBE UEJIOBEKA, CTAHOBSTCS NMPUYMHON BO3HUKHOBCHHS PA3IMUYHBIX OOJIC3HEH.
[11OTHOCTE TOPOZICKOTO HACENIEHUs] CO3MAET YCJIOBUS JUISl IIMPOKOIO pPaclpocCT-
paHeHnss WH()EKIMOHHBIX 3a0oyieBaHMiA. B pe3ynbrare 3arps3HEHUs BO3IyXa
70 TIOBEPXHOCTH 3€MJIM HE JOXOIUT 3HAYMTEJIbHAS YacTh YIBTPa(HOIETOBBIX
n3ny4yeHud. B pesynerare HEMOCTaTOYHOCTH CBETa pa3BMBACTCS aBUTaMUHO3 D.
[TosTOMy OOJBIIMHCTBO TOPOJCKOIO HACENEHUSI CTPEMHUTCS MPOBECTH BBIXOIHbIE
JHA Ha TMPUPONE, B E€CTECTBEHHBIX YCIJOBHUSX. OKOJOIMYECKHE CHUCTEMBI Cella
CBOMMM CBOWMCTBAMHM HAaMHOTO OTIIMYAIOTCA OT TOPOICKOM DKOCUCTEMBI. B cemax
BCTPEUAIOTCSl Pa3IMYHbIe BUJIbI JKUBOTHBIX M pacTeHui. Takke B celax 4acTo
BO3HUKAIOT 0OJIE3HHU, BO3OYAUTENN KOTOPBIX, PACHPOCTPAHSIOTCS KUBOTHBIMH.

[ToBbIIIIEHHOE HWCIONB30BAHUE TECTUIIAIOB, TEPOUIUIOB U JPYTUX XHMH-
YECKUX BEUIECTB B CEIBCKOM XO34WCTBE, MOXKET OKa3aTh BPEIHOE BO3JEHCTBUE
Ha 3/I0POBBE CEJIBCKOTO HACEJICHUSI.

KutoueBble c¢jioBa: apKTUYECKUW AJaNTUBHBIM THII, TPOINMYECKUIN aJalTHBHBIN
THUTI, CTETHO-TIYCTBIHHBIA aaNTHBHBIA THII, TUIIOKCHS, TIECTUITUIBI, TepPOUIHIBI.

BO]'[pOCBI H 3aJaHus.

1. Yro u3ydaer sKosiorus yenoBeka?

2. B 4em cBOe0Opa3HOCTH YeJOBEKa B Ka4eCTBE IKOJOTMYECKOro (axropa?
3. 3 4yero cocTouT 3aada HayKH DKOJOTHS deloBeKa?

4. Uto BBI NMOHMMAETE TOJ TCPMUHOM AaJAlTUBHBIC THUIIbI?

5. Pa3psicHuTe NMpUCIOCOONICHUS B aJalTUBHBIX THIAxX?

3aganusa VI caMOCTOATEJLHON padoThl. Hanwmure B Tabmuie amanranyu
CBOMCTBEHHBIE KaXJAOMY THILY.

AJanTuBHBIE . . . Crenno-
Apkrnuyeckuii | Tponnuyeckuii | TopHblii .
THIIBI NMYCTHIHHBII
Mopdonoruueckue
DU3M0I0rNYECKUE
brnoxnmuaeckne
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' JlaGopaTropnasi padora Ne3.

CpaBHUTe/IbHASI XapPAKTEPUCTUKA NMPHUPOAHBIX IKOCHCTEM U arpo3KOCHCTEM
€cBO€il MECTHOCTH.

Heas padoThl: 3aKpenuTh MNPONACHHBIA Marepuall, HAayYUTbCsS OINPEHEIATh
CXOACTBO W pa3iWuusi TPUPOAHBIX W HMCKYCCTBEHHBIX JKOCHCTEM Ha OCHOBE HX
OCHOBHBIX XapaKTEPUCTHK.

Xon pa0oThI.

1. CpaBHMTEe KOMIOHEHTHI NMHIIEBBIX leMNell MPUPOAHBIX IKOCHCTEM (IKO-
cUcTeMa MYCTHIHM) M HCKYCCTBEHHBIX JIKOcCHCTeM (XJI0mKoBoe moJie). Omnpene-
JIUTE CXOJACTBO M OTIMYME B COCTABHBIX YaCTAX MHUIIEBBIX LENEH TaHHBIX KO-
CUCTEM. 3aroJIHUTh TaOIHIIbI.

N3yuenne pazHOOOpa3usi BHIOBOTO COCTaBAa HMPHPOTHOH SKOCHCTEMBI.

KoMmoHeHTHI MUIIIEBOIi e

Bunani
IMponyueHTsI KoncymeHThI Penyuenrnl

I/I3yquH6 pa3H006pa3He BHUJOBOTO COCTaBa HCKYCCTBeHHOﬁ O9KOCHCTCMBEI.

KomMmoHeHTBI MUIIIEBOI IIemMHu

Bujani
IIpoxyueHTsI KoncymenTsl PexyuenTsi

2. Ompenenure CX0ACTBO M OTJIHYHE NPHUPOAHBIX M HMCKYCCTBEHHBIX JIKO-
CHCTEeM. YCTaHOBUTE COOTBETCTBHE MEXIy OJKOCHCTEMaMH M BHUIaMH OTOOpa,
KOTOpBIE UX XapaKTepu3yeT. 3aloJIHUTE TaOiuiLy.

1. He Bnuser Ha skocucteMy. 2. Biuser Ha skocucremy. 3. BiusiHue Ha 3Ko-
cucTeMy MUHMMAabHO. 4. BrusiHue HarpaBieHO Ha MaKCUMalIbHYIO MPOAYKTUBHOCTD.

IIpuponnas s3xocucrema | MckyccTBeHHast IKOCUCTEMA

EctecTBeHHbBII 0TOOP

HckyceTBeHHBII 0TOOP
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3. Vkaxxure 00mue M YACTHBIC CBOMCTBA NPHUPOAHBIX U HCKYCCTBEHHBIX
3kocucTeM. Hamummre cOOTBETCTBYIOLME HOMEpPA B TAONUILY.

CaoiicTBa Ne

O01Me cBoiicTBa

CBoiicTBa MPUPOTHBIX IKOCHCTEM

CBOHCTBa HCKYCCTBEHHBIX 9KOCUCTEM

N

A

9.

10.

11

14.
15.
16.
17.

18.

[lepBuuHbIe, ecTECTBEHHBIE 3JIEMEHTAapHBIE €IUHUIBI Ouochepsl, chopmupo-
BaBIIMECSH B XOJE IBOJIOLUU.

Bropuunsie, TpancpoOpMUpOBaHHBIE YEJIOBEKOM HCKYCCTBEHHBIE 3JE€MEHTap-
HbIC €IMHUIIBI OMOCHepH.

Hanuuue penyneHTOB B NUILEBOM IIEMH.

DKoCcHCTeMa yCTOMYMBA JUIMTEIbHOE BpeMsl 0e3 ydyacTus yelloBeKa.

Hanuuyue npoayueHTOB B NUILEBOW LIEMH.

Hannuue KOHCYMEHTOB B THINEBOW IICTIH.

[lomiomaroT COMHEUHYIO 3HEPTHUIO, SBISIOTCS OTKPBITHIMH CHCTEMaMH.
Kpome »sHeprum ConHiia HCHONB3YIOTCS JAPYTME€ BHUAbI 3HEPIUU (dHEPrus
MallliH, JIOJEH, dIeKTpudecKas).

EAMHCTBEHHBIM MCTOYHMKOM 3Hepruu spisiercss sHeprus CosHia.

UenoBek SIBISETCS OCHOBHBIM 3JIEMEHTOM MUIIEBON IIEMH.

. be3 BMemarenbcTBa 4yenoBeKa YKOCHCTEMA IOTUOAET.
12.
13.

Bo3zgeiicTBue neATEIHPHOCTH YEJIOBEKA MaJi0 3aMETHO.

Oprannueckue BEIIECTBA, MPOU3BOJIMMBIC MPOAYIICHTAMH, VIAISIOTCA U3
CUCTEMBI YE€JI0BEKOM

XapakTepu3yrTcsl pasHOOOpa3ueM 3KOJIOTUYCCKUX HHIIL.

JeiicTByeT mpaBUIO HKOJIOTMYECKON MUPAMUIBI.

O6nanaoT GOJBIIMM BHUIOBBIM pa3zHOOOpazueM

CaMoperynupyrommecsi, IMOCTOSHHO BO30OHOBIISIOLINECS, CIOCOOHBIE K
HamnpaBJIeHHONW CMEHSEMOCTH OIHOTO COOOIIEeCTBa IPYyTUM

[TorpebnsieT KHCIOPOA MW TPOMYIHMPYET IHOKCHI YIJIepoJa IPH CrOpPaHHUU
HCKOITAEMOT'0 TOILJIMBA

4. CocraBbTe NUILEBYK) LeNb BOAOEMA € YYacTHeM CJeIYIOIIHX OPraHU3MOB:
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IJTABA III. OBIIME 3AKOHOMEPHOCTH
BUOC®EPHOI'O YPOBHA KU3HU

HN3yuyus marepuan III rimaBbl, BBI cymeere

OXapakTepu30BaTh Ouochepy Kak OCOObI CTPYKTYpHBI YpOBEHb OpIraHH-
3alMU KHU3HUY;

OOBSICHUTH CBOMCTBA OHMOC(Ephl KaK IKOCHUCTEMBI,

CpaBHMBaTh 3Talbl pa3BUTUS Ouochepbl B UCTOPUU 3eMIIH;

OIUCBIBaTh IPOUCXOXKIECHHE KMBOTO BEILECTBA M €r0 poJib B CYLIECTBOBA-
HUM Ouocdepsr;

OOBSCHUTH POJIb YeNOBeKa Kak (paktopa pa3Butusi Ouocdepsl.

PACKpBITh 3Ha4Y€HHE KPYroBOpPOTa BEIIECTB B OMocdepe;

OOBSICHUTh TPUYMHBI YCTOMYMBOCTH M HEYCTOWYMBOCTU IIIOOAJBHON HKO-
CHCTEMBI «Ouochepar.

VVV VYVV VYV

§ 24. OCOBEHHOCTHU BUOC®EPHOI'O YPOBHHI.
YYEHUE O BUOCDEPE

Bcnomnume  ocnosnvle  cmpykmypuvie  YpOGHU  OP2AHU3AYUU  HCUBOLL
mamepuu. Hazosume komnonenmsi oOuocgepol, obecneuusarowue ee
YelNocCmHOCMb KAk Ouocucmembl.

Ilonsitue Ouochepbl. brocdepHbIil YPOBEHb COCTABISET COBOKYITHOCTH
BCEX JKHMBBIX OPTaHM3MOB Ha HaIleH TUTaHETe W OOIIEH MPHUPOIHON Cpelbl X
oOuTanus. BO3HUKHOBEHUE U PA3BUTHE )KM3HU Ha 3emile TPUBENIO K 00pa3oBa-
HUIO Ouocdepsl (0T rped. bios — Ku3Hb U sphaire — map) — 000IOUKH 3eMJIH,
COCTaB M CTPYKTypa KOTOPOH OMNpeAeseHbl IeSATeIbHOCThI0 opraHuzmon. C
IKOJIOTHYECKON TOYKH 3peHmsi Ounocdepa mpeacTaBiseT co0o mToOaabHYHO
IKOCHCTEMY, KOTOpasi OOBEOUHSAET BCE OSKOCHUCTEMbl Hallel IUIaHEeThl U B
KOTOPOW MOCTOSIHHO TMPOUCXOAMT KPYTOBOPOT BEILECTB U Tepeada dHEPruu.

[lepBoe mpencraBiaeHue o Ouochepe Kak «oOTaCTH IKHU3HW» CBsi3a-
Ho ¢ umeneM JK.b. Jlamapka. Bmepsbie TepmuH Ouocdepa Obul mpeio-
xeH B 1875 r. aBcrpuiickum reosmoroM Opyapaom 3toccoM. C mmenem B.W.
Bepnanckoro cBsizaHo W coszmaHuwe ydeHust o omocdepe (puc.36). CormacHo
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ATOMY YYeHHIO Onocdepa BKIHOYAET COBOKYITHOCTH BCEX
JKUBBIX TEJI TPHUPOABI M MX OCTAaTKOB, a TaKKE YacCTH
arMocdepbl, ruapochepsl W JHUTOCHEpHI, HACCICHHBIC
OpraHv3MaMH WJIM HECYIIHe CICIbl MX IKHU3HEICITEllb-
HoctH. Ero wuccrenoBaHusi MpUBENIM K OCO3HAHHWIO POJIH
’KM3HM W JKWBOTO BEIECTBA B T'€OJOIMUYCCKHX IpOIIeC-
cax. O6muk 3emin, ee arMocdepa, 0caOuHBIE TTOPOJIHI,
JaHmmadTel — BCE 3TO PE3YJbTAT JKU3HEACSTEIBHOCTH

Puc.36. JKUBBIX opraHu3moB. B.M. Bepnanckuii mnomuepkusail,
Brnagumup 4yro Onocdepa sABISETCS PE3YJABTATOM TI'E€OJIOTMYECKOTO U
BanoBu4 OMOJIOTMYECKOTO PA3BUTUSI U B3aUMOJEHCTBUS KOCHOTO
Bepuanckuid U OuorenHoro BemectBa. C OOHOM CTOPOHBI, 3TO cpena

KM3HU, a C JIpyrod — pe3yibTar >KU3HEeIesTeIbHOCTH.

Brnanumup UBanosuu Bepuanckuii (1863—1945) — poccuiickuii ectecTBo-
UCTIBITATEIh, OCHOBOIIOJIO)KHUK TEOXUMHH U OHWOTCOXMMHHU, CO3/aTellb
yueHust o 6mocdepe u HOOChepe.

CocrosiHEe TUIaHETHI 3eMIlsd B 3HAYUTEIBHON Mepe OMpenersieTcs >KU3He-
JeSITEIbHOCTRI0O OOWTAIOIINX Ha IJIAHETE JKUBBIX OpraHu3MoB. Kpyroopor
BEIIECTB M DHEPIUH, OCYLIECTBISEMBIH C UX yYaCTHEM SIBIISICTCS BEAYIIUM
(bakTopoM, CTaOWIN3HUPYIOUIMM COCTOsiHME IIaHeTbl. Ocolylo poib B CTa-
HOBJICHUU Oumocdepsl BepHaickuii OTBOAMI YEIIOBEKY.

Ocobennocmu ouocghepnozo ypoensa. KaxIplii ypOBEHb OpraHu3aluu
KHU3HH XapaKTEepHU3yeTCsl OCOOBIMH CBOMCTBAMM, 3aKOHAMH, OCOOOMN cTere-
HBIO CIIOXHOCTU. B 3TOM OTHOmIEHHH OUOC(HEPHBIH CTPYKTYPHBIH ypOBEHb
KUBOW MaTepUU SIBISICTCS CaMbIM BBICOKUM H CIIOKHBIM, B HETO BXOJST
BCE HWXKenexamue ypoBHH. OCHOBHBIMH CTPYKTYPHBIMH KOMIIOHEHTaMHU
O6uocdepsl BBICTYNAIOT OMOTEOIICHO3BI.

OCHOBHBIMHU TIpOIIECCAMH JAHHOTO YPOBHS SIBIISFOTCSI aKTUBHOE B3aMMO-
NeCTBUE XKUBOTO M HEXHBOTO BEHIECTBA IUIAHETHI, OMOIOTUYECKHA KPyro-
BOPOT BEMIECTB M TMOTOK JHEPTHUHU.

Opranmzanus Ouocgepsl MPOSABISIETCS B YCTOWIMBOCTH, KOTOpas TOCTH-
raercsi YHnopsJO4€HHOCThIO MPOLECCOB, OOYCIOBIEHHBIX B3aUMHBIM BIIUSHH-
€M JKMBOW M HEXHMBOW NPHUPOABI U B MHOTOOOpa3vM B3aMMOCBS3EH pa3iny-
HBIX OPTraHU3MOB, TUHAMHYECKOM PAaBHOBECHH KPYrOBOPOTa BEUIECTB.

ImaBHass ponb Owmocdepbl 3akiodacTcs B 0OOECIEUEHMH MHOTooOpasus
¢dbopM KH3HU Ha 3emiie U €ro COXpPaHEHHH B TEUEHHE JUTUTEILHOTO BPEMEHH.
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Coxpanenne MHOTO0Opa3usi (OpPM JKHMBBIX OPraHU3MOB W oOecreueHue
JMHAMUYECKOH ycToiunBoCcTH OMOchepsl — OCHOBHas cTparerus oOuocdep-
Horo ypoBHs. Ha OumochepHOoM ypoBHE MNPOTEKAIOT BaKHBIE TIJI00ATbHBIE
MPOIECChI, 00ECIEUNBAIONINEC BO3MOXHOCTh JITUTEIHHOTO CYIIECTBOBAHHUS
KU3HU Ha 3emuie. [nobOanbHBIMU TIpolieccamMu Ouoc(epHOro ypoBHS, o0e-
CIICYMBAIOIIUMHI JHHAMUYECCKYI0 YCTOWYHBOCTH OHOChEpsl, BO3MOXHOCTH
CYIIECTBOBaHMs B HEH JXU3HU SBISIOTCS: HEMPEPHIBHOE MOCTYIUICHHUE COJI-
HEYHOW SHEeprud, o0pa30BaHUE CBOOOIHOTO KHCIOPOAA PACTUTEIBHBIM I10-
KPOBOM IUIAHETHI, COXPAaHEHHWE O30HOBOIO CIIOs, MOJJEpKAHUE MOCTOSHCTBA
KOHIIEHTPAIIMN YIJIEKHCIIOTO Ta3a B arMocdepe, obecrieueHue >KUBOTO Hace-
JICHUS. HY)XHBIMH XHMHUYECKHMH BEIICCTBAMH M HEOOXOAMMBIMH apealiaMH,
HAJIWYMe YCIOBHH JalbHEHIIEro pa3BUTHS OHOJOTHYECKOTO pazHOO0Opasus
BUJIOB U JKOCHUCTEM.

JIiss OTTHOTHI MPEACTABICHHUSI O CTPOSHHH OMocdephl, KaKk CaMOro BbI-
COKOTO HAJOPTaHMU3MEHHOTO YpPOBHS JKMBOM Marepuu, HEOOXOIUMO 3HAHHE
CBOMCTB €€ KOMIIOHEHTOB (OMOTEOIIEHO30B) M CHEIU(PUKA UX B3aHMMOICH-
CTBUSl C OKpyxawoued cpenol. HyXHO 3HaTh CBOWCTBA MONYJSALMN BHJIOB,
BXOISIIIIUX B ITH OMOTEOIICHO3HI.

CoBpemenHasi Ouonorusi Ha OMOC(EPHOM YPOBHE pemiaeT mIo0aIbHbIE
MpOOJIEMBI, HANpPUMEpP ONpEICIICHUE WHTEHCHBHOCTH O0pa30BaHUS CBOOO/I-
HOTO KHUCJIOpOJa pACTUTENFHBIM TOKPOBOM 3€MIIM WM HM3MEHEHUS KOH-
[EHTpAIMM YIJIEKHCIOr0 ra3a B arMocdepe, CBSA3aHHBIE C JICATEIILHOCTHIO
YeJI0BeKa.

KuaroueBbie cjoBa: OuochepHbIii ypoBeHb, OHochepa, yueHue o Omuocdepe.

Bonpocsl u 3axaHus.

1. Yto Takoe Ouocdepa?

2. C uMeHaMU KaKdX YYEHBIX CBS3aHO pa3BHTHE NPEICTaBICHHN 0 Onocdepe?
Kakoii Bkiajg oHM BHeciaW B ydeHue o Ouocdepe?

3. OObscHuTe OUOChepy Kak OMOCHUCTEMY, KaK OCOOBIH CTPYKTYPHBIH YpPOBEHb
OpraHu3alMy JKU3HU.

4. O0wsicauTe cBoiicTBa OMocdepbl KaKk IKOCHCTEMBI.

3aganus AJs CaMOCTOATEIbHOI PadoThl.
OtoOpa3utre B TaONUIE COCTABISIONIME YPOBHEH OpraHM3alliu IKU3HU, WX
AJIIEMEHTHl U OCHOBHBIEC MPOIIECCHI.

YpoBHHU 6HOCHCTEM KommnoHeHTBI OcHOBHBIE TPOLIECCHI
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§ 25. TPAHUILIBI BUOC®DEPHI

Bcnomnume uz xypca eeoepaghuu eeonocuuvecxkue ooonouxu 3emnu. /laii-
me Xxapakxmepucmuxu zeocgepam 3emau.

I'pannubl 6uocepsl. brocdepa nmeer rpaHuLbl, KOTOPbIE ONPENENAIOTCS
YCTIOBUSIMU CYILIECTBOBAHUSI KHM3HU. YCJIOBUSIMU CYILIECTBOBAHHS KHM3HHU SIBIIS-
I0TCS: ONaronpusITHBIA TEMIIEPaTypHbIA PEKUM, KOJTMYECTBO BOJBI, KUCIOPOA,
YIJIEKUCIIOTO Ta3a W JPYTMX MHHEpPAIBHBIX BEIIECTB, HEOOXOIMMOE JUIS KH3-
HENIEATETbHOCTH. DTH YCJIOBUS PEATM3YIOTCSI B MECTaX CONMPUKOCHOBEHUS TpeX
o0orouek IIaHeTsl — armocdepsl, utochepsl u rumpochepsl. KuBbie opra-
HU3MBl HEPABHOMEPHO PACIPOCTPAHEHBI B TEOJIOTMYECKHX OOOJOYKAX 3eMIIH.
[TosTomy Omocdepa ceiiuac BKITIOUACT BEPXHIOK YacTh JMTOC(EPHI, BCIO TH-
npocdepy U HIKHIO 4YacTh atmocdepsl (puc.37).

Atmocgepa — 310 Bo3ayuIHas, razooOpasHas oOosiouka 3emun (Tad.4).
OHa He BecsA 3aceleHa HKHU3HbIO, €€ pacIpOCTPAHEHMIO MPEMSITCTBYET
yneTpaduoneroBas paauanusa. ['panuna Ouocdepsl B arMocdepe HAXOMHUT-
Csi Ha BBICOTE MpUMEpPHO 25-27 KM, TAE€ pacroyiaraercsi O30HOBBIN CIIOH,
noromaromuil okono 99% ynprpaduonIeTOBBIX JTydeil.

Tabnuya 4
I'a3oBbIii cocTaB aTMocdepsl
Tas Cooeporcanue, %
Asor 78%
Kucnopon 21%
APproH u apyrue ra3ssl MmeHee 1%
VIyeKuCaelii ra3 okoJjio 0,04%

Bonsuble mapbl, comeprkamiuecsi B atMocdepe B OONBIIOM KOJIHYECTBE,
BMECTE C YIJIEKHCIBIM Ta30M, METAaHOM, OKCHJIAaMH a30Ta Y4acTBYIOT B Har-
peBaHUM HIDKHEro cios arMocdepbl, GopMupys napHUKOBBIA 3PdexT. CyTb
MapHUKOBOTO 3((}eKTa COCTOUT B CHOCOOHOCTH aTMoc(epsl MPOMyCKaTh K
MOBEPXHOCTU 3€MJIM COJHEYHbIE JIydM W C IOMOILIBIO IMAPHUKOBBIX TIa30B
MOTJIONIATh OTPAXEHHOE OT HEe TEIUIOBoe u3nmydeHue. B Omocdepy BxomsT
JUIIb caMble HIDKHHE clou arMocdepbl. JKu3Hb CyIIecTByeT B HEMOCPen-
CTBEHHOM CBsi3u C juTocdepor u ruapocdepoit. KpymHbeie apeBecHbIe pac-
TEHHsI TOCTUTAIOT HECKOJIBKHX JECATKOB METPOB B BbICOTy. Ha coTHM MeTpoB
MOJTHUMAFOTCSI JIETAIOUINE >KUBOTHBIE — HACEKOMBIE, MTHIIbI, JIETYYHE MBIIIH.
HexoTopbie BUABI XMIIHBIX NTHUI[ MOJHUMAIOTCS Ha 2-3 KM HaJ MOBEPXHO-
CThIO 3eMJIM, BBICMATpHBasi CBOIO J00bIYYy. HakoHer, BOCXOASIIMMU BO3MYyIII-
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CTPATOCO®EPA

O30HOBBIN CJION

MAHTUA
I'MAPOCOEPA

Puc.37. I'panuiisl 6Hocdepsl.

HBIMH TIOTOKaMH IaCCUBHO 3aHOCATCS Ha JIECATKU KHUIJIOMETPOB BBEpX Oak-
TEpPHH, CIIOPBI pacTeHui, rpuboB. OIHAKO BCE IMEPEYUCIICHHBIC JICTAIOIIHC
OpPraHM3MBbI JIUIIF BPEMEHHO HAXOAATCA B arMocdepe.

Pacripoctpanenue >xu3HM B aTrMocdepe OTpaHUYHMBACTCS B OCHOBHOM
ee HWKHUM cjoeMm — Tpomnocdepoii. Bricota Tpomocdepsr konebnercss ot
8—10 kM Ha momrocax o 18-20 kM Ha 3KBaTtope.

B tpomocdepe comepxurcs mo 80% Bceit macchl atMocdepbl W MOUTH
BeCh BOJsHOW map. Temmeparypa Bo3myxa B Tpomocdepe C BbICOTOW ITOHU-
xaercst Ha 0,6°C yepe3 kaxabie 100 M u y BepxHeW ee I'paHUIIbl COCTaB-
nsier -45-55°C. 3pech HaAOMOAIOTCS TYyMaHbl, JO0XKAH, CHErOIaJbl, T'PO3bI,
Oypu u Apyrue MmorojHbie siBjeHus. POTOCHHTE3UPYIOLIUE PACTCHHUS HE pac-
TyT B Tropax Bblllle 6 KM HU3-3a HU3KOTO COJEpXAHUS YIVICKUCIOTO Tra3a u
OTCYTCTBHUS BOJIBI.

Beimie Tpomocdepbl pacrioniokeHa cTparocdepa, KOTopas MPOCTHPASTCS
no0 BbICOTBI 50-55 kM. IlnmoTHOCTP BO3AyxXa W JaBlieHHE B cTpaTtocdepe
He3HayuTelbHa. B crparocdepe pacrmonaraercsi 030HOBBIH CIIOW, KOTOPBIH
3alUIIaeT 3eMII0 OT YABTPa(hHOIETOBOTO M3ITYUCHHS.

Bepxneit rpanuneit Ouochepsl MPUHATO CYUTATh O30HOBBIA CJIOW, pac-
TOJIATAIOIMACA Hal MOBEPXHOCThIO 3emin. Konmenrpauus osona (O,),
KOTOPBIM 00pa3yercss U3 KUCIOpOAa IMOJA JECWCTBHEM COJHEYHOW paauallu,
Ha BbIcOTe 20-22 KM MakcuMmaibHa. MoJeKylbl 030Ha (OPMHUPYIOT BOKpPYT
IJIAaHEThl 3alllUTHBIA JKpaH, MNPEJOXPaHSIONMIUA BCE KUBOE Ha 3emMje OT
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ryOuTeNnbHOTO AecTBUs yibrpaduoneroBoro wusnydenus Conxna. Beimme
030HOBOTO CIIOSl CYIIECTBOBAHUE JKU3HU HEBO3MOXKHO.

Crnenyromue 3a crparocdepoit cimou — meszocdepa (1m0 BbICOTEI 80 KM),
tepmocdepa — nonocdepa (or 80 mo 800 km) u 3x30chepa(Boinie 800 kM) —
XapaKTEePU3yIOTCsl YPE3BBIYAHHO HHU3KUM CONIEP)KAHHEM Ta30B W Pa3HBIMH
Temmneparypamu — B me3ocdepe cambie Hu3kue — a0 -90°C, B tepmocdepe
BoIcOokue — ot +1000 mo +2000°C.

T'uopocghepa — BoaHas 000nOuKa 3eMid, BKIIIOYAIONIAs BCE BOJAHBIEC 3a-
Mackl IUIAHETHI, KOTOpas 3aHuMaeT Oonee 70% 3eMHOI MOBEPXHOCTH.

O6bem MupoBoro okeaHa coctapiisieT okoio 96,4% Bcex Boj Ha 3emiie,
6onee 3% — mpecHbIE HAI3EMHBIC W TOJ3EMHBIC BOJAOEMBI, B TOM 4wHcCie 2/3
MIPECHOI BOABI HAXOAWTCA B JIGAHUKOBBIX TMOKPOBaX APKTHUKHU, AHTapKTUKU
Y TOPHBIX BEPIIUH HA PAa3HBIX KOHTUHEHTAX.

l'uapocdepa momHOCTHIO 3aceneHa >KU3HBbIO. [panuily Ouochepsl B
ruapocdepe BepHanckuii mpoBOAMII HUKE OKEAHWYECKOTO JHA, MOTOMY YTO
IHO — ATO TPOAYKT >KM3HEAEATENbHOCTH >KHMBBIX OpraHm3MoB. braromaps
KOMITJIEKCAaM >KMBBIX OPTaHM3MOB: TUIAHKTOHaM, HEKTOHaM, W OeHTocam,
KHU3Hb B ruapocdepe pacrnpocTpaHeHa MO BCEH ee Tojile, JOCTHras TiTy-
oun Oomee 10 kM. Makcumanehas miyOmHa B MwupoBom okeane — 11 kM
(Mapuanckast BrmaanHa THXOTO OKeaHa).

Pacrenuss u cBs3aHHBIE C HUMH DPACTUTEIHHOSAIHBIC KMUBOTHBIC KOHIICH-
TPHUPYIOTCS B BEPXHHUX CIIOSIX OKeaHa Ha ryomHax a0 300 M. DTo cBsi3aHO ¢
TEM, YTO JIMMHUTHUPYIOMUM (PaKTOPOM PACTIPOCTPAHEHUS KU3HU B THIpOChe-
pe ans aBTOTPOGHBIX OPTaHU3MOB SIBISETCS HEAOCTATOYHOE ISl (POTOCHHTE-
32 KOJIMYECTBO CBETA, CIOCOOHOTO MPOHUKATH B BOAHYIO CPEY.

B BomHo# cpene HaOmromaercsi mpeoOiaaHne BHIOB KUBOTHOTO Hacese-
HUSl HAJl paCTUTENbHBIM. PacTeHuss HAXOASATCS JUIIb B TOM YacTH BOJOEMOB,
Kyla TMPOHUKAET CBET.

Ponbe runpocdepsr miis 6nocdepsl BeIMKa: SBISETCS OCHOBHBIM HCTOYHH-
KoM oOecreueHHs >KU3HM Ha 3emile; y4acTBYeT B IMOJACpKaHHM OIarompusiT-
HBIX KJIMMAaTUYE€CKUX YCIIOBHM Ha TUIAaHETE; 00ECIEYMBAECT KPYTOBOPOT BOJIBI.

JIumocgpepa — 510 TBepmas obOomouka 3emiau. OHa HE MOJHOCTHIO
3acefieHa OJKMBBIMH opraHu3Mamu. [lomaBmisionee KOJUYECTBO  BHUIOB
COCpPEIOTOYEHO B BEpPXHEM CJO€, HMEIOUIeM TOMIIUHY B HECKOJIBKO
JIECATKOB CaHTUMETpPOB. HekoTopble BHIB TNPOHUKAIOT B TIyOMHY Ha
HECKOJIBKO METpPOB MM JIECATKOB METpPOB (pOIOIIHME KUBOTHBIE —
KpOThI, 4YepBU; OakTepuu; KOpHU pacTeHuil). HamOomnpimas mryOmna, Ha
KOTOpOW ObUIM OOHapy)KeHbI HEKOTOPBIE BUABI OAKTEpHid, cCOCTaBIseT 3—4 KM
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(B mMom3eMHBIX BOAAaX M HE(PTEHOCHBIX TOPU30HTAX). PacpocTpaneHune Ku3Hu
B HEH OrpaHMYEHHO M PE3KO yMEHbIIaeTcs ¢ MIyOuHoil. Pacmpocrpanenuio
KU3HU B TIIyOb JHUTOC(hEpHl MNPENsATCTBYIOT paszinyHble (axTopsl. Jlumu-
TUPYIOIUMHU (aKTOpaMU PACTIPOCTPAHCHUS KU3HU B JHUTOC(]Eepe SBISIOT-
Csl OTCYTCTBHME CBETa, IUIOTHOCTb CpENbl, BBICOKas TeMmIieparypa. B cpen-
HEM TeMIeparypHblid mpupocT cocrasisieT okono 3°C Ha kaxzaesie 100 m.
Temmeparypa mOCTENEHHO BO3pacTaeT C DIYOMHOW M TPU JTOCTH)KCHUU
100°C BbI3bIBaET MEPEXO BOABI U3 KUIKOTO COCTOSIHUSI B Tra3000pa3HoE.
NMeHHO MO3TOMY HMKHEW TpaHMIEd paclpoCTpaHEHHUs >KU3HHU B JIUTOC(Epe
CUMTAIOT TPEXKWIOMETPOBYIO TIYOMHY, TJI€ TeMIeparypa JOCTHTAaeT OKOJIO
+100°C. D10 M ectp rpanuna Oumocheps B autochepe. [loBepXHOCTHBIH
cioii nmurocdepsl npeacTaBieH nouBoi. [logaistomias 4acTh KUBBIX Opra-
HU3MOB JUTOC(Epbl OOMTAET HETOCPEACTBEHHO B IIOYBE.

Takum 00pa3oM, OCHOBHAs 4acTb BHMJIOB >KMBBIX OPraHHU3MOB COCPEINOTO-
YeHa Ha rpaHunax armocdepsl u nurochepsl, atMochepsl U rugpochepsl,
o0pa3ys OTHOCHUTEIBHO «TOHKYIO TUICHKY JXH3HW» Ha TMOBEPXHOCTH HaIlIeh
ITAHETBHI.

KmioueBbie ciaoBa: rpanuisl ouochepsl, armocdepa, murochepa u ruapocde-
pa, MapHUKOBBIE Ta3bl, Tpormocdepa, crparocdepa, 030HOBEIN clloi, Me3ochepa
Tepmocdepa, moHochepa, sxzochepa.

Bonpocsl u 3ananus.

1. KakoBbl TpaHHIBI paclpoOCTPaHEHHsI JKWUBBIX OPTraHU3MOB B armocdepe,
runpocdepe u nurochepe?

2. HazoBure (akTopbl, KOTOpBIC BIUSIOT HA PAclpOCTPAHCHUE JKUBOTO BEIIECT-
Ba B IEOJIOTMYECKHX 000I0YKax 3eMITH.

3. T'me mabGmromaercst HaUOOJBIIAasl KOHIICHTPAIINS )KUBOTO BemecTBa? OObICHATE
npuuuHy. Kakoe 3HaueHne 3To mMmeer it Omocdepsr?

4. OObsicHuTe, 4YeM OOYCIIOBIICHa HEPaBHOMEPHOCTH pACIPENENICHUS KHUBBIX
OpraHu3MoB B Ouocdepe.

Boickasicume ceoe mmuenue.

CocTaBbTe CXeMy pachpeliesieHHs KHUBBIX OPraHU3MOB B Ouocdepe ¢ ykazaHH-
€M TpaHull U JUMUTHPYIOIIUX (DaKTOPOB.

3agaHust I CaMOCTOSITEIbHOI Pa0dOThI. 3alOJHUTE TAOJUILY.

T'eocdepnl 3emun Xapakrepuctuka | KoMmnoHeHTHI Posib B 6mocdepni

Jlutocdepa
I'mopocdepa
Atmocdepa
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§ 26. KOMITIOHEHTbBI BUOC®EPHI

Bcnomnume  3axoHomMepHOCmb  pacnpoCmMpaneHus JCUBbIX  OP2AHUIMO8
6 ceonozuveckux obonouxax 3emau. M3 xakux KOMHIOHEHMO8 COCMOSIM
aKocucmemol?

Knaccndukanus BemniecTB, BXOASIUX B cocTaB ouocdepbl. brochepa
MPEICTaBISET COOOW TUTAaHTCKYIO OMOJIOTMYECKYIO CHUCTEMY, BKIIOYAIOIIYIO
OTPOMHOE Pa3HOO00pa3ue COCTABIIAIOIIMX KOMIIOHEHTOB, OXapaKTepU30BaTh
KOTOpbIE TIO OTIECIBHOCTH KpaiHe TpyaHo. BepHajackuil mpeminoxun (Bce,
YTO BXOJUT B COCTaB Ouocdeprl, OObEAUHUTH B TPYIIBI B 3aBHCUMOCTU
OT XapakTepa NPOUCXOXkAEeHMs BemiecTBa). OH BBIIEIWI CEMb Pa3HBIX, HO
B3aMMOCBSI3aHHBIX TPYII BELIECTB.

/Kueoe geuyecmeo. I10T TEpMUH BBe/EH B nureparypy B.J. Bepranckum.
JXuBoe BemeCTBO — 3TO COBOKYNHOCTb BCEX JKUBBIX OPraHU3MOB
Hacensfoumx Ouocdepy: NpOIyLIEHTOB, KOHCYMEHTOB W peayleHToB. «Ha
36MHOM TMOBEPXHOCTH HET XMMHUYECKOH CHJibl, 0OJiee TOCTOSHHO JEHCTBYIO-
e, a MoToMy M 0oJiee MOTYIIECTBEHHOW MO CBOMM KOHEYHBIM TOCIIEICTBU-
sIM, YEM KUBBIE OpraHU3MBbI, B3SThIE B 1iejioM», — nucan B.M. Bepnaackuii o
KUBOM BemiecTBe Omocdepsl. st )KMBOTO BelIecTBa XapaKTepPHBI POCT, pas-
MHO’KEHHE, aKTUBHOE IEpEMEIIECHUE, paclpOCTpaHEHUE Ha IUIaHeTe, OoproOa
3a MHIY W TePPUTOPHI0, pazHooOpasue (GopMm, pasMepoB U XUMHUYECKOTO COC-
TaBa, »Bosonusa. llo yrBepxknennto B.M. Bepnanckoro, *u3Hb 3apoauiach
Ha 3emJie HEKOTOpOE BpeMsl CIyCTsl IOCJe €€ MOSBIEHHUS U SBUJIACh OJHUM
U3 OCHOBHBIX (PAaKTOPOB, U3MEHMBIIMX OOJMK Hamieidl miaHeTsl (puc.38).

KocHnoe eeujecmeo — 310 COBOKYITHOCTH BEIIECTB, B 0Opa30oBaHUHM KOTO-
PBIX >KHMBBIE OpPraHM3Mbl HE Y4YaCTBOBAJIM, 3TO BELIECTBO 00OpPa30BaJIOCh [0
nosiBieHUs ku3HU Ha 3emsie. KocHoe BemecTBO Mpe/CTaBIEHO MHUHEpaia-
MU (asMa3, U3yMpya, KBapll) U FOpHBIMHM Mopojamu (rpaHut, mpamop). Mx
o0pa3oBaHUE CBS3aHBI C BHIBETPHUBAHMEM TOPHBIX MOPOJA, MX MEXaHHUYECKUM
paspylIeHuEM U U3BEPKEHUSIMHU BYJIKAHOB (puc.39).

buozennoe eeuwecmeo — >T0 COBOKYITHOCTH BEIECTB, KOTOpPHIE 00pa3o-
BaHbl M3 OCTAaTKOB OTMEPIIMX OPTraHW3MOB WJIM SIBJISIOTCS MPOAYKTaMU HX
KU3ZHEJEATEIIbHOCTH: KaMEHHBIA Yyroyib, HEQTh, U3BECTHSK, TOPD U Ipyrue
noJie3Hble uckonaemeie (puc.40).

buoxocnoe eeujecmeo — 00pa30BaHO OJHOBPEMEHHO OpraHU3MaMH
u aOMOreHHbIMU Tporieccamu. JlaHHOE BELIECTBO SABIAETCA PE3yJbTATOM
HEMPEPBHIBHOTO B3aUMOJICHCTBHS JKUBOT'O BEIIECTBA C KOCHBIM: IIOYBA, I'PYHT
BOJI0eMOB (puc.41).
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Puc.40. buorennoe BemiecTBo. Puc.41. buokocHoe BeIIECTBO.

Paouoaxmuenoe eeuwjecmeo — 3TO PaTUOAKTUBHBIE PYyIbl U KOHEYHBIC
NPOAYKTHl MX pacmaja.

Pacceannvie amompt — 3TO OTICIBbHBIE ATOMBI 3JIEMEHTOB, KOTOpbIE
BCTPEYAIOTCSI B MPUPOJIC B PACCESTHHOM COCTOSHHH.

Kocmuueckoe (Kocmozennoe) eeujecmeo — 3T0 COBOKYITHOCTH BEIECTB,
MOMA/IAI0MKX B OMOCdepy M3 KOCMOCa M HMMEIOMIMX KOCMHYECKOE IIPOHC-
XO0XKJIEHUE: METEOPUTHI, KOCMUYECKAsl IThLIb.
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Ceroanst buocdepy ompenensior Kak JIPEBHIOK, HUCKIIOUUTENIBHO CIIOXK-
HYI0, MHOTOKOMITOHEHTHYI0, OTKPBITYIO CaMOPETYJIUPYIOIIYIOCS CHUCTEMY
’KMBOTO BEIIECTBA M HEXXMBOM MaTepuu, KOTOpas HakKalIMBaeT W Iepepac-
MpeesieT OTPOMHBIE PECypChbl YHEPIHUH M OINpPEAENseT COCTaB M JUHAMUKY
36eMHOW TMOBEPXHOCTH aTMOC(eEpbl U THAPOCHEPHI.

KroueBble cjioBa: 6mocdepa, BEMIECTBO: KXUBOE, OMOTEHHOE, KOCHOE, OMOKOC-
HOE, PaJMOaKTHBHOE, KOCMOTEHHOE; PACCESIHHBIC aTOMbI 3JIEMEHTOB.

Bonpocsl u 3ananus.

1. Y3 xakuX KOMIIOHEHTOB cocToHT Omocdepa?

2. OxapakTepu3ylTe THUIBI BELIECTBA, BXOAALIEIO B COCTaB OMOC(hEpHI.

3. Kakum obOpa3zom B Omocdepe BO3HHKAeT OMOTEHHOE BEIIECTBO?

4. HazoBure oOiacTH paclpoCTpaHEHUs] KMBOTO BELIECTBA B I'€OJOIMUYECKHX
000s104Kax 3eMIIH.

5. I'me nabnromaercst HanOoJbIIasi KOHIEHTpALUsl KUBOro Beuiectsa? OObsICHU-
Te mouemy. Kakoe 3Hauenue 3to mmeer st 6uocdepni?

Buickaxcume ceoe mnenue.
Kak xoMmoHeHTsl OHOC(Eephl B3aMMOCBS3aHbI MEXIY COOOM?

§ 27. CBOMCTBA U ®YHKIIUH
"KUBOT'O BEIIECTBA B BUOC®EPE

Bcnomnume ocobennocmu dicuevix OpP2aAHUIMOE.

7KuBoe BemecTBO — BCS COBOKYIIHOCTb T€JI JKUBBIX OPraHU3MOB B
Oouocdepe, BHE 3aBUCUMOCTH OT WX CHCTEMAaTUYECKOW MPUHAJICKHOCTH. B
yuennn B.M. BepHajackoro mnoHsTHE «KHBOE BEIIECTBO» W POJb KUBOTO
BEIISCTBA 3aHMMAET IJIaBHOC MECTO.

CaoiicTBa KHMBOT0 BelecTBa. JKuMBOe BEIIECTBO B OTIMYUE OT KOCHOTO
BEIIIECTBA, UMEET Psifi CBOWCTBR:

1. )KuBoe BemecTBO moaBmxHO. OHO oOecleuynBaeT NMEPEHOC BEIIECTBA
MPOTUB CUJI HEXXUBOW NpUPOAbl. braromapsi IBMKEHUIO )KUBOE BELIECTBO 3a-
noJIHsieT coOOM BCE JOCTYIHBIE JUIsl KM3HU cpefbl. [lepemernasich, XUBOE
BEILIECTBO MEPEHOCUT OPraHWYECKHE BEIICCTBA UM HAKOIUICHHYIO B cebe coll-
HEYHYIO JHEpPIrui0 ¢ coOoi. Bepnanckmii Beimemsn aBe (OPMBI JIBUKCHHS
JKHBOI'O BEIICCTBA.

a) aKTUBHOE JBUXCHHE MXUBOTO BellecTBa OMOC(hEpbl — CaMOCTOSITEIb-
HOE TEpEeBMIKEHNE OPTaHM3MOB, TPEOYIOIIee 3aTpaT dHEPruu: pblda MOXKET
IJIBITh TIPOTUB TEUEHHUS, NMTHIIBI JIETAIOT, MPEOAOJIEBas CHIIY TAKECTU U T.1I.
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0) maccuBHOE JBIKEHHE >KMBOTO BelIeCTBAa OMOC(ephl — JBIKEHUE, HE
TpeOyrolee 3arpar SHEPruM — IOJ ACHCTBUEM ECTECTBEHHBIX MPHUPOIHBIX
CWJI TSDKECTH, TPaBUTALUU U T.J.

2. B KuBbIX OpraHm3sMax XUMHUYECKHE pEAKUUU MPOTEKAIOT HAMHOIO
ObIcTpee, 4eM B HEXHMBOM BellecTBe. bomblias cKOpocTh gocTuraercs 3a
CUeT yyacTHs B peakmuix (epMeHTOB. XHUMHUYECKHE pPEaKIUHh B JKUBBIX
OpraHu3Max yHopsiI0YECHBI.

3. XapaktepHOil OCOOEHHOCTHIO >KHMBOTO BEIECTBA SBISIETCS CIOCO0-
HOCTbh K 3BOJIIOIIMOHHOMY Pa3BUTHUIO.

4. Bpicokasi CTeNeHb aJanTallid >KUBOTO BemiecTBa Ouocdepsl K OKpy-
KAIOIIUM yCJIOBHSIM.

5. XuMu4eckue CBsi3H, 00pa3yrolrecss B JKHBOM BEIECTBE, 3aKIIOYAIOT
B cebe J0CTaroyHO MHOTO SHepruu. JKWBO€ BEHIeCTBO TpaHCHOPMHUPYET U
HAKarIiBaeT COJHEYHYIO SHEPTHIO.

BricoTa, M . .
O30HOBBIN CIION
22000 ——— R ——
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4000
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10

100

1000

['my6una, Mm

Puc.42. Pacripoctpanenue opraHu3mMoB B Ouocgepe.
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6. JKuBoe BemecTBO XapakTepu3yercs OONbIIMM MOP(OJTOTHUUECKUM U
XMMHUYECKUM pa3zHooOpasuem. Kpome TOro, oHO MOCTOSHHO OOHOBISETCS C
MOMOIIBIO Pa3MHOXKEHUS, MPEIyCMaTPUBAIOIIETO CMEHY MOKOJICHUM.

7. XKusoe BemecTBo OMochepsl MPEACTABICHO B HEM B BHUJE OTACITHHBIX
KUBBIX OpraHu3MoB. OJHAKO OpraHu3Mbl HE 000COOJEHBI IpYyr OT Jpyra.
Ocobu omHOTO BHAA XKUBYT B momyisnusx. [lomymsinum pasHBIX BUIOB
COBMECTHO 00pasyroT OHMOIEeHO3bI (pHuc.42).

DyHKUNM KUBOTO BemecTBa B Ouocdepe. B. 1. Bepuanckuii cuurann,
YTO TIABHYIO MPeoOpasyromiyto poiib B Onocdepe Wrpaet >KMBOE BEIIECTBO.
On B cBoeil 3HameHuToi kHHUre «buocdepa» BrepBble paccMOTpen (QyHK-
MW JKUBOTO BEIIECTBA. B HacTosmiee BpeMs C Y4ETOM HOBBIX HCCIEIOBa-
HUN pa3IMyaroT Cieayroue (QyHKIHMH:

Duepzemuueckan @yHKyus — 3TO CIOCOOHOCTH JKHMBBIX OPTaHU3MOB
MOMJIOIIATh COJHEUHYK) 3HEPrHI0, MPEBpallaTh €€ B HHEPrUI0 XMUMHUYECKUX
CBSI3eM W mepenaBarh IO MUINEBBIM MemsiM. JKuBOe BEIIECTBO, BBIMOJHS-
€T KOCMHYECKYI0 (DYHKIMIO, CBS3bIBasi 3€MJII0O C KOCMOCOM W OCYIIECTBIISS
npouecc gorocunresa. brarogapst 370l GyHKIMM MOCTOSIHHO HUJET BOCIOJ-
HEHHUE TOTEPh PHEPTUU B SKOCUCTEMAX M MOIJEp)KaHWE JKU3HH B OMocde-
pe. 3a cueT HaKOIUIEHHON COJIHEYHON SHEPruu MPOTEKAIOT BCE KU3HEHHBIE
aprneHuss Ha 3emie. [loriomieHHass HEpPrusi pacupenensercss BHYTPH KO-
CUCTEMBI MEXIYy >KMBBIMM OpraHM3MaMH B BUJAE NUIIM. YaCTUUHO SHEPrus
pacceuBaeTCsl B BHJIE TeIJla, a YaCTMYHO HAKAILIMBACTCS B OTMEpLIEM Opra-
HUYECKOM BEIECTBE M TEPEXOIUT B HMCKOMAEMOE COCTOsiHHE (Topd, KameH-
HBIN yToJib, HEDTH U JIp).

Konyenmpayuonnaa gynkyus. Tax Ha3pIBaeTCs M30MpaTeNbHOE HAKOII-
JIEHUE B XOJE€ JKU3HEICATEIbHOCTU ONPEACIICHHBIX BHJIOB BELIECTB IS
MOCTPOEHHUSI Tella OpraHu3Ma. B pesynbrare KOHIEHTPALMOHHOW (YHKIIHH
KUBBIC OPTraHWU3MbI W3BJICKAIOT W HAKATUIMBAIOT OMOTCHHBIE DJIEMEHTHI OKpY-
xaroulel cpenpl. B cocraBe >KMBOro BelllecTBa NpPeoOIagar0oT aToMbl dJie-
MEHTOB: BOZOpOJa, YIJIEpoaa, a30Ta, KUCIOpPOJa, HATPHs, MarHUs, KPEMHHSI,
cepbl, xJopa, Kanus, Kajabius. Cpeau MeTayuloB MO KOHLEHTPALMH HEPBOE
MECTO 3aHMMaeT Kaibluil. Llenple ropHbIe XpeOTHI CIOKEHBI OCTaTKaAMH
KUBOTHBIX C U3BECTKOBBIM CKeJeToM. KoHILIeHTpaTopamMu KpeMHUS SBIISIOTCS
JIMaTOMOBBIE BOIOPOCIH, PAIUOJIIPUU U HEKOTOPbIE I'yOKH; Ho1a — BOJOPOCIH
JaMUHApWUM, JKele3a M MapraHia — ocoObie Oaktepun. [l03BOHOUHBIMH
KUBOTHBIMHU Hakaruiaercs (Qocgop, COCpeoTaunBasiChb B UX KOCTSX.
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Jlecmpykmuenaa ynxkyua. Ota QyHKIUS COCTOUT B PA3JIOKCHUH, MU-
HepaJIu3alui MEPTBOTO OPraHUYECKOrO BEIIECTBA, XUMHUECKOM Pa3JIOKECHUU
TOPHBIX TOPOJ, BOBJIICUCHHH OOPA30BABIIMXCS MHUHEPATOB B OMOTHUYECKHIA
KPYTOBOPOT, TO €CTh OOYCJIOBJIMBAET MPEBPAIICHUE KUBOTO BEIIECTBA B KOC-
Hoe. B pesynbrate oOpasyrorcsi Takke OMOTeHHOE W OMOKOCHOE BeIIeCcTBa
ounocdepsl.

Oco0o0 crnemyeT cka3aTb O XWMHUYECKOM PAa3JIOKEHUU TOPHBIX MOPO/I.
bnaromapsi uBOMY BeEIIECTBYy OMOTHYECCKHUN KPYrOBOPOT TIOTIOJHSETCS
MUHEpaJlaMd, BBICBOOOXKIaeMbIiMH H3 JHuTOC(heprl. bakrepun, cuneseneHsie
BOJIOPOCITH, TPUObI W JUIIAWHUKK OKa3bIBAlOT HAa TOPHBIE MOPOIbI CHUIIbHEMU-
1ee XMMHUYECKOE BO3ICHCTBHE PACTBOPAMHU KHCIIOT, pasjiaras ¢ UX IMOMOIIBIO
TE€X WIM UHBIX MUHEPAJIOB, OPraHMW3Mbl W30MpPATEIbHO M3BJICKAIOT U BKIFOYAIOT
B OMOTHYECKHIA KPYTrOBOPOT BAKHEHIIIME OMOTEHHBIE 3JIEMEHTHI — KaJIbIUH,
Kanui, Harpuid, Gochop, KPeMHUI, MUKPOIIEMEHTBI.

Cpeoooopazyrowman pyukuusa. IlpeoOpaszoBanne (PU3NKO-XUMHYECKUX
CBOWMCTB cpenbl (JIUTOChEphl, THAPOCHEPhI, aTMOC(Epbl) B pe3yabTare IMpo-
[IECCOB KU3HEACATEIILHOCTH B YCJIOBHSAX, ONAarONpUATHBIX ISl CYIIECTBOBA-
HUS OpraHu3MoB. OTa (YHKUHUS SBISETCS COBMECTHBIM pe3ylIbTaTOM pac-
CMOTPEHHBIX BbIIIE (PYHKIMH >KMBOTO BEIIECTBA: HHEpreTHUeckas (GpyHKIus
oOecreunBaeT dHEPTUEH BCE 3BEHbSI OMOJIOTMUECKOTO KPYrOBOPOTa; JECTPYK-
THBHAas W KOHIEHTPAIIMOHHAS CIOCOOCTBYIOT W3BJICUCHUIO W3 MPHUPOTHOM
Cpellbl U HAKOIUICHUIO PACCESIHHBIX, HO *KU3HEHHO BAXKHBIX ISl )KUBBIX Op-
TaHU3MOB 3JIeMEHTOB. B pesynbrare cpemoobpasyromieil (pyHKIuM B Teorpa-
¢udeckoli 000JOYKE TPOMU3OINLIN CICAYIONINE BAKHEHIINE COOBITHS: ObLI
mpeoOpa3oBaH Ta30BbI COCTaB MEPBHYHON arMoc(epbl, M3MEHHWICS XUMU-
YECKUI COCTaB BOJ| MEPBUYHOTO OKeaHa, 00pa3oBajiach TOJIIA OCAJAOYHBIX
nopon B Jutocdepe, Ha MOBEPXHOCTH CYIIN BO3HHUK IUIOAOPOAHBINA MOYBEH-
HBI TOKPOB.

TI'azoeasn ¢ynkyus scusozo BemecTBa MPOSBISIETCS B TOM, YTO, MOTPEO-
T W BBIAEAS Ta3000pa3HbIC COCAUHEHUS, OPTaHW3MBbI TOIJICPKHBAOT
MOCTOSIHCTBO Ta30BOTO cocTraBa armocgepsl. Tak, KHUCIOpOA —SIBISETCS
MOOOYHBIM TPOMYKTOM (DOTOCHHTE3a, a YIICKUCIBIH Ta3 — MPOAYKTOM
IbIXaHusl opranu3moB. [log3eMHBIA ToproumMii ra3 MeTaH o0pasyeTcs MpH
Pa3IOKEHUH OPTraHWYECKUX BELIECTB W CBSI3aH C JEATEIbHOCTHIO METaHO-
obOpasyromux Oakrepuii. ['a3oBast (YHKIUS SIBISIETCS COBOKYITHOCTBIO JIBYX
OoCHOBoOMoJararoumx (yHKIUA — JECTPYKTUBHOW M CpenooOpasyroleH.

OKucnumenvbHo-60cCMaAnO08UMENbHAA QYHKUUA KUBOTO BELIECTBA CBS-
3aHa C OKHCJIICHHMEM W BOCCTAaHOBJIEHHEM B IMPOIIECCE >KU3HEACATEIHLHOCTH
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OpraHWU3MOB psiJIa XUMHUYECKUX coennHeHui. Tak, mpu ¢doTocuHTE3e yIJie-
KHUCJIBIM Ta3 BOCCTAHABIMBAETCA JO YIIIEBOJAOB, a NPH JbIXaHUU YIJIEBOIBI
OKUCJISIFOTCSL JI0 YIVIEKUCIIOTO Ta3a W BOJbl. B pesynbrare KuzHeAesTeNbHO-
CTH XEMOCHUHTE3UPYIOIIMNX KeJIe300aKTEepUil U3MEHSETCS CTENEeHb OKHUCIICHUS
aToMOB Jkene3a. JlanHas (yHKIMs SBISICTCS OAHUM W3 TIPOSIBICHUN CPEIo-
oOpa3yromield (pyHKIIUK KUBOTO BEIIECCTBA,

Tpancnopmmuasa gynkyua — TNEPEHOC BEUIECTBA MPOTUB CHIIbI TSHKECTH
U B TOPU30OHTAJIBHOM HampaBieHUU. M3BECTHO, UTO NEPEMEIIEHUE MOTOKOB
BEIIECTBA HAa HAILIEW IJIAHETE OMPEIECIIIETCS CUIIOM 3€MHOTO TAroteHus. He-
KUBOE BEIIECTBO CaMO IO ceOe IMepeMeNiaeTcs Mo HAKJIOHHOW TUIOCKOCTH
HCKJIIOYUTENIBHO CBEpXY BHM3. TOJIBKO B 3TOM HAIPABICHUU JIBUKYTCS PEKH,
JEAHUKH, JIaBUHBI, OCHIMU. JKWMBOE BEIIECTBO — EIUHCTBEHHBIA (akTop,
oOyclioBnuBaOIAi 00paTHOE TIEpeMEIIeHNEe BEIIeCTBA — CHH3Y BBEpX, W3
OK€aHa — Ha KOHTUHEHTBI.

3a CcUeT aKTUBHOIO MEPEABMIKCHMS >KMBBIC OPraHU3Mbl MOTYT Iepeme-
aTh pa3jInYHbIE BEIIECTBA WM arombl. l[lepemenieHne WM MUTPALUIO,
XUMUYECKUX BEIIECTB XHMBBIM BEIIECTBOM BepHajckuii Ha3Bajl OMOTEHHOM
MHIpalENl aTOMOB WJIA BELIECTBA.

Takum 00pa3oM, KUBOE BEIIECTBO SIBIIICTCS MPEeoOpa3oBaTesieM Cpeibl U
YYaCTHUKOM BCE€X MPOLECCOB OHOCGhepHI.

KiueBble cioBa: (QyHKIMM JKMBOTO BEIECTBA: JHEPreTHYECKas, ra3onasd,
KOHIICHTPAIMOHHAS, OKUCITUTEIEHO-BOCCTAHOBHUTEIIBHAS, TPAHCIIOPTHAS, ACCTPYK-
TUBHAsI, Cpe000pa3yromias.

Bomnpocel u 3axanus.

1. KakoBbI cBo¥icTBa YKMBOTO BelllecTBa B Onocdepe?

2. OxapakrepusyiiTe OCHOBHBIE OroctepHble (PYHKIMM KUBOTO BEIIECTBA.

3. B kakux mpoueccax NposiBisieTcsl 3HepreTuyeckas (pyHKIMs >KMBOTO BelecTsa?
4, OObsACHHUTE NPUMEPAMU KOHLICHTPALMOHHYIO (DYHKLMIO JKMBOTO BEILIECTBA.

5. Kakue mporiecchl CBS3BIBAIOT JECTPYKTUBHYIO M CPeooOpasyromlyo (DYHKIMH JKH-
BOIO BelecTsa’?

Boickasicume ceoe mmuenue.

1. MoxHo 5u cpeau GyHKIUKA KUBOTO BeEIIecTBA OMOChepsl OTACILHO BBIICIUTH
OMOTCOXMMHYECKYIO NEATSIBHOCTh deloBeka? B deM ona mposiserca? Ka-
KOBO ee 3HadeHue Juia Omocdepsi?

2. Kak u3BeCTHO, KHCJIOPOJ MMEET TEHACHIMIO K YMEHBIICHUIO PAacTBOPUMOCTH
MPU YBEJIIMYCHUM TEMIICpaTyphbl BOABL. TeM HE MeHee, B TEIUIBIX IMOBEPXHOCT-
HBIX Bomax MupoBOro okeaHa, BOJM3M DKBAaropa, HaOMrogaeTcs cTabWIbHO
BBICOKasl KOHIIGHTpalusi Kucjaopoma. Kak Bbl MOXET€ OOBSCHHTH MPHUUUHBI
3TOTO SIBIICHUS?
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3aganus I CaMOCTOSITEIbHON PaldoThI.
3anonaute Tabmuny «XXKuBoe BemecTBo OmMocdepbl U ero QyHKIUUY.

DyHKINH )KHBOI'0 BELeCTBA Opranusmsl IIposiBneHne pyHKUHMHU

DHepreTuyeckas

Konnenrpanunonnas

HectpykTuBHas

Cpenoobpazyromas

I'azoBas

OKHUCIUTEIILHO-
BOCCTAaHOBUTENbHAS

TpancnoptHas GpyHKUUs

§ 28. BUOMACCA BUOC®EPHI

IIpumenenue 3HaHMil. Bcnomnume, u3z Kypca ceocpaguu, pacnonosiceHue
eeoepagpuueckux 301 3emau om nomocos K sxkeamopy. Ilosmopume mexa-
HU3MbL npoyecca homocunmesa u KOCMUHEcKylo poiv gomocunmesa. Ka-
Kue opeanuzmvl Aensiomcs. homompogamu?

buomacca npencrasinsier cob6oit 00IIyr0 MacCy KHUBOTHBIX, PACTEHUIA I MUKPO-
OpraHu3MOB, TPHUCYTCTBYIOIMX B Ownocdepe. [lomHas Owuomormyeckas macca
3eMin OIIEHWBAETCS TPHOMM3HUTETIHHO B 2 423 mipa TOHH. bruomacchl KHUBOTO
BEIllECTBA (3CJICHBIX PACTCHHM, JKMBOTHBIX W MHKPOOPTaHM3MOB) Ha CyIIE

MarepuKkoB ¥ B MHPOBOM OK€aHE CYIIECTBEHHO pa3nvaroTcs (Tadmmia 5).
Tabnuya 5

buomacca KMBOro BellecTBa ILIAHETHI (B nmepecuere Ha Cyxoe BEIIIECTBO)

buomacca :kuBoro Bemecraa
Opranusmbl MarepukoBasi 4acTh MupoBoii okeaH
MJIpI. T. % MJIpI. T. %
3eieHbIe pacTeHus 2400 99,2 0,2 6,3
JKUBOTHBIC 1 MUKPOOPTAaHU3MBI 20 0,8 3,0 93,7
Bcero 2420 100 3,2 100

Kak BuaHO M3 Tabmuibl, HauOoOJbIIAs Macca >KUBBIX OPTaHU3MOB OHOC-
depbl cocpenoToueHa Ha Marepukax (Oomee 98,7%). Bkmaa oxeanudyeckoi
yacTu B 00wyt Ouomaccy HeBenuk (oxono 0,13%). Ha cyme 3Haunrtesns-
HO TIpeoOnajaeT XUBOE BemiecTBO pacteHmid (Oomee 99%), B okeane —
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KUBOTHBIX (Oomee 93%). B To ke Bpemsi mpu CpaBHEHHH MX aOCOIIOTHBIX
3HaueHui: 2400 mupa T pacTeHUM W 3 MIPA T JKUBOTHBIX — BHJHO, 4YTO
KUBOE BEIIIECTBO Ha TUIAHETE B TOJABIISIONIEM OOJBIIMHCTBE MPEACTABICHO
HA3eMHBIMHU 3€JI€HBIMU PAacTeHUsMU. buomacca reTrepoTpoHBIX OPraHU3MOB
cocTaBiisieT Bcero okoio 1%.

Buomacca cymm yBenmuuuBaeTCs OT TOJIOCOB K 3KBaropy. Bmecrte ¢ tem
BO3pPACTaeT U KOJIMYECTBO BUJOB pacTeHuil. TyHapa ¢ JuIIaliHUKaMu U MXaMU
(mo 500 BHIOB) CMEHSETCS XBOWHBIMA M IIMPOKOJMCTBEHHBIMHU JICCaMH,
3areM cternsiMu (10 2000 BUIOB) M CyOTPONMYECKON PaCTUTEILHOCTHIO (CBBILIE
3000 Bumo). Hambompbiast 6uomacca >KMBOTO BEIIECTBA CYIIM CKOHIEHTPH-
poBaHa B Tponuueckux Jiecax. OHM SBISIIOTCA HamOolee MPOIYyKTHUBHBIMU
cooOmiecTBaMu MaTrepukoBor 4actu Ouocdeps! (cBbime 8000 BUIOB).

Pa3HooOpasue u KoMMuecTBO BHJIOB KUBOTHBIX 3aBUCAT OT PACTUTEIHHOU
Macchl M TOXE YBEIMYMBAIOTCS K 3KBatopy. HauBbIclieidl MIoTHOCTU KHM3Hb
JOCTUTACT TPU PA3TMIHON MPUCTIOCOOTCHHOCTH BUIOB K YCJIOBHSM COBMECT-
HOro cymectBoBanus. [loaTomy HamOonblIas MIOTHOCTh YKU3HU HAOIIONACTCS
B OuoreoneHos3ax, IJ€ BHIbl CBs3aHbl LemsAMU nuTaHus. llemu nuraHus,
MIEPEeIUIeTasiCh, 00Pa3yIOT CIOKHYIO CETh Iepelaud XUMHUUYECKHX SJIEMEHTOB U
SHEPruM OT OJHOIO 3BEHA K Jpyromy. bomblioe BiusHME HAa OMOMAacCy CyLIH
OKa3bIBaeT uenoBeK. [log ero BO3meHCTBHEM COKpAIIAIOTCS IUIONIA/IN, TPOU3-
BOJsIIME OHomaccy. DTo TpeOyeT palMOHAJBLHOTO HCIOJIb30BaHUS 3€MEb U
BOJIOEMOB /ISl TIPOMBIIIJICHHBIX W CEIIbCKOXO3SHCTBEHHBIX HYX]I.

buomacca MmupoBoro oxeana. MupoBoil okean 3aHuMaer Ooiee 2/3
MOBEPXHOCTH IUIaHEThl. buoMacca B HEM pAacIpoOCTpaHEHAa HEPABHOMEPHO
W TIPEICTaBlIeHA IPEUMYIIECTBEHHO B BEPXHEH 4YacTU TUIAHKTOHOM. XOTS
Ouomacca Ha3eMHBIX PACTEHHH BO MHOIO pPa3 IMPEBOCXOAUT OOIIYH0 Maccy
OKEaHWYECKHMX >KMBBIX OPTaHW3MOB, B TO € BpeMs MMEHHO MUpOBOW OKeaH
CUMTAETCs CaMOM MPOAYKTUBHOM Cpeloil Mo co3AaHnio OMoMacchl. JTO CBs3a-
HO C MHTCHCHUBHBIMH TEMIIAMU Pa3MHOKEHUs (UTOIJIAHKTOHA U 300IUIAHKTO-
Ha, UX OBICTPBIM POCTOM U KOPOTKOM MPOAOIKUTETBHOCTHIO KU3HHU.

@doToCHHTE3 BOJOPOCIEH NPOUCXOAMUT IVIaBHBIM 00pa3oM B BEPXHEM
cioe Bombpl — no 100 M. Ha okean mpuxomutcs okono 1/3 dorocuHTe3a,
MPOUCXOJALIET0 HAa BCeH IutaHeTe. B mUTaHMM >KMBOTHBIX OKEaHa Ipeu-
MYIIECTBEHHOE 3HAYEHHWE WMEET IUIAaHKTOH. BomopocisiMu u TpoOCTeil-
IIMMHU T[HUTAIOTCA BECIOHOTHME padykd. PaykoB mMoemaroT celbId U ApyTHe
ppIObl. Cenpau UAYT B MUINY XUIIHBIM pbl0aM U yaiikaMm. VMCKIrOunTeIhHO
MJIAHKTOHOM THUTAIOTCS yCaThle KUTHI.
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B oxeane, ocoOeHHO Ha JHE €ro, paclpocTpaHeHbl OaKTepuu, MpeBpa-
HIAlOIIMe OPraHMYEeCKUEe OCTATKU B HeopraHuyeckue Bemectsa. Otmepiine
OpraHM3Mbl MEIJICHHO OCEJAI0T Ha JIHO OKeaHa. MHOrMe U3 HHUX IOKpHI-
Thl KPEMHEBBIMH WJIM H3BECTKOBBIMH OOOJOYKAMHU, & TAKKE HM3BECTKOBBIMU
pakoBuHamu. Ha nHe okeana oHM 0Opa3ylOT ocajouHble moponsl. Tak, Ha
Mecte Mops, nokpeiBaBmero 100 mumH. smer Haszan lLleHTpansHyro Aswuro,
HAXOIAT B 3€MJI€ M3BECTHSKH, MelI. B HEM MOXHO paccMOTPETb MHUKPO-
CKOIUYECKHE PAKOBUHBI JPEBHEUIINX >KUBOTHBIX (KOPHEHOXKKH U Ip.).

JloGpiua He(TH B MOpSIX, €€ MepeBO3Ka B TaHKEpax M JpPYyrue BUIbI
NeSITEIPHOCTU 4YeJIOBeKa MPHBOAAT K 3arps3HeHHI0 MUpOBOro oOkeaHa H
COKpameHuto ero Oumomaccel. HeoOxomuMo coOmronmeHne Mep OXpaHbl
MOPCKHX BOJ OT 3arps3HCHHM.

Bbuomacca mouBbl [louBa He TONBKO cpema, HeoOXoAMMas ISl KU3HU
pacTeHuii, HO U OWOTeOIeHO3 C PA3HOOOPA3HBIMU >KMBBIMU OpraHU3MaMHU.
buomacca moOYBBI COCTaBISIIOT JKUBbIE OpPraHM3Mbl, OOWUTAIOIIKME B TOYBE,
MMEHHO OHHM UTPAlOT BEAYIIYIO pojb B mpolecce ee ¢opmupoBanus. B pas-
HBIX MOYBAaX CYIIECTBYIOT CBOe€OOpasHble OmoleHo3bl. VX COCTaBISIOT KOp-
HU PacTEHWH, MHUKPOOPTaHU3MBI, YEPBH, HACEKOMbIE W WX JMYUHKH, KIICIIH,
KpOTHI, cyciuku. Bce oHM BemyT OOJNBIIYIO MOYBOOOpA30BATENbHYIO PadoTYy,
co3/1aBas IJIOAOPOJUE TMOYBBI, a MOCIE THOENU CTAHOBITCS MCTOUYHHUKOM Op-
raHMYeCcKoro BellecTBa i Oakrtepuil. Hampumep, noxnaeBble uepBH, Mpo-
MycKas TO4YBYy 4Yepe3 KHUIIEYHUK, BBIHOCIT €€ Ha MOBEPXHOCTH, €KErOJHO
oOpa3ys cnoii tommmHon 0,5 cM, maccoit 25 T Ha 1 ra. B mOBEepXHOCTHBIX
CJIOSIX JKHMBYT 3€JICHbIE BOAOPOCIM U IIMaHOOAKTEPUH, CHAOKAIOUINE IOYBY
KHCJIOPOIOM B Ipouecce (OTOCHHTE3A.

bruomacca nouBsl, IOZOOHO PAaCTUTENBHONW OHOMacce, UMEET TEHICHLUIO
K YBEIMYEHHMIO OT IOJIIOCOB K JKBaropy. Boma or nmoxzaeil, Tawmomux cHe-
roB oOoramiaer ee KHUCIOPOJOM M pacTBOpsieT MHUHEpalbHbIe comu. YacTpb
pPacTBOpOB yIACPXKHUBAETCS B IOYBE, YaCTh BBIHOCUTCS B PEKHM U OKEaH.
[TouBa wmWcmapseT MOAHUMAIOIIYIOCS TO KamWUIsIpaM TPYHTOBYIO Bomy. B
MOYBE MPOUCXOTUT W ra3oo0MeH. Houbio mpu OXJIaXACHWHM U CHKATUU Ta30B
B Hee IMPOHUKAET HEKOTOPOE KOJMYECTBO BO3ayXa. [IpOHMKIIMI B MOYBY C
BO3[yXOM KHCIJIOPOJ TOIJIOIIAETCS )KUBOTHBIMU M PACTEHUSMHU, a30T YJIaBIIU-
BAeTCsl HEKOTOPBIMH OakTepusiMH. J[HeM mpu HarpeBaHUM TOYBBI BBLACISIOT-
Csl Tasbl: YIVICKHCIBIA, CEpOBOAOPOA, aMMHak. Bce mpoiecchl, Mpoucxoms-
M€ B IMOYBE, BXOAST B KPYrOBOPOT BELIECTB OHMOCHEpHI.
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Takue BHIBI XO3SMCTBEHHOM JICATCIHLHOCTH YEJIOBEKA, KaK HCIIOJIb30-
BaHUE TECTULHUIOB (XMMHYECKUE CPEICTBA, HCIOJb3yeMble s OOpbOBI ¢
BpPEIUTEISIMU U OOJIE3HSAMU PACTCHHM, C Pa3TUYHBIMH COPHSIKAMH), BBI3bIBA-
IOT MacCOBYIO THOEIIb TTOYBCHHBIX OPraHW3MOB, HTPAIONIUX BAXKHYIO POJIb B
onocdepe. HeoOxomumo OepekHOE OTHOIIECHHE K IOYBE, PAIMOHAILHOE €¢
WCIIOJIB30BaHUE W 3alllUTa OT 3arps3HEHUs.

B pa3Butun 6uocdepsl HacTynmui TakoW MEpPUOJ, KOTAA YEIOBEK IOJDKEH
IUTAHUPOBATh CBOIO XO3AHCTBEHHYIO AESITEIBHOCTh TaKUM 0Opa3oM, 4YTOOBI
OHa HE Hapyllaja CIOXKUBIIMECS B ITOM TUTAHTCKOW DKOCHUCTEME 3aKOHO-
MEpPHOCTH, HE CIMOCOOCTBOBANA COKPAIICHHIO OMOMACCHI.

KaroueBbie cioBa: Ouomacca cymm, 6momacca MupoBoro okeana, OGuomacca
[TOYBBI, TECTUIIHIBI

Bomnpocsl u 3axanus.

1. Oxapakrepusyiite Oromaccy CyIIIH.

2. INouemy Omomacca CymIM YBEJIWYMBACTCS OT MOJNIOCOB K 3KBATOPY?

3. Uto cocraBnsier OGmomaccy TOuBbI?

4. Kak pacnpenenena 6uomacca B MupoBoM oxeane?

5. Kakoe BimsiHEE OKa3bIBaeT JESATCILHOCTH YEIOBEYECTBa Ha Omomaccy 3emun?

Boickasicume ceoe mnenue.

OOpsicauTe crnenyromue (GakTel. broMacca )uBoro BemecTBa MUPOBOTO OKea-
Ha, IPU €r0 OrPOMHON IUIOIMIAJAH TIOYTH B THICSYY pa3 MEHbIIE, YeM Ha CYIIIe.
[IprgeM OCHOBHYIO HYacTh €€ COCTaBISIOT XuUBOTHBIE (93,7%), Ha pacTeHus

npuxoautcs Bcero 6,3%.

§ 29. KPYT'OBOPOT BEHIECTB U DHEPI'MU B BUOC®EPE

Bcnomnume nouemy, kpyzosopom eewjecmé 6 oKocucmeme ABNAEMCcs pe-
3VILMAMOM  83aUMOOCUCMBUL NPOOVYEHNO8, KOHCYMEHMO8 U pedyyeHmos.
Obvsacnume nouemy noooepicanue Kpy2o80poma Geujecms U npegpaujeHue
SHepeUuU ABNAEMCs OCHOBHLIM YCIIOBUEM CYWeCMBOBANHUS IKOCUCINEMDI.

IlonsiTue 0 Kpyropopore BemecTB. KpyroBopor BemecTtB B 6nochepe —
UMKJIMYHBIA TPOIECC COBMECTHOTO, B3aMMOCBSI3aHHOTO TMPEBpAILCHUS U
nepeMeleHus: BemecTs. Bece cocTaBHbIe KOMIOHEHTHI OHOC(eEpbl — rOpHbIE
MOPOJIbI, TPHUPOIHBIE BOABI, Ta3bl, TMOYBA, PACTCHHS, KUBOTHBIC, MHUKPO-
OpraHU3Mbl — CBSI3aHbI C OECHpEepBIBHBIM MPOLIECCOM KPYrOBOPOTA.
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Hanmuuue kpyroBopoTa BemIECTB SIBISECTCS HEOOXOIUMBIM YCIOBHEM CY-
miecTBoBaHus Ouocdepsl. UToOsl OMocdepa He mepecTaBana CyIIeCTBOBAThH
1 4TOOBI HE MPEKpaIaNIoch €€ pa3BUTHE, HAa 3eMJie MOCTOSHHO JOJDKEH OCy-
HIECTBIATHCS KPYTOBOPOT OMOJOTMYECKH BaXKHBIX BEIIECTB. DTO 3HAUUT, YTO
MOCJIE UCIOJIb30BAHUSI OHU JOJKHBI CHOBA TMEPEXOAUTH B (POpMY, MPUTOTHYIO
JUIsl YCBOGHUS APYTMMHU OpraHU3MaMH. JTOT Mepexo OUOJOTHYeCKH BaKHBIX
AJIEMEHTOB OT 3BEHA K 3BEHY, KOTOPBIM OCYIIECTBISCTCS B MaciiTabax Bcei
IJIAaHEThl MPU OMPEACNICHHBIX 3aTparax SHEPrHH, UCTOYHHUKOM KOTOPOU sIB-
nsaetrcsi CoJiHIIe, Ha3bIBACTCS 2€0/102UUeCKUM Kpy208opomoM. 1'e0norudeckuit
KPYTrOBOPOT BEUIECTB — MPOLIECC MHUTPALMU BEIIECTB, OCYIIECTBISIEMbIN MO
BIIUSIHUEM a0uoTHYecKuX (akTopoB. [OpHBIC MOPOJBI MOABEPrarOTCsS pa3py-
IICHUIO, BBHIBETPUBAHUIO U B KOHEYHOM HTOTE CMBIBAIOTCSI MMOTOKAMHU BOJIbI
B MupoBoii okeaH. 31eCh OHH OTKJIAIBIBAIOTCS Ha JHE, 00pa3ys OCa0YHbIC
nopozsl. braromapsi ABMKEHUIO MATEPHUKOBBIX IUIMT OJHU YYAaCTKH OIyCKa-
IOTCSL M OKa3bIBAIOTCS MO/ BOAAMU MOPEN M OKEAHOB, a JAPYrvue MOJHUMAIOT-
cs. B pesynbrare Te BemIeCTBa, YTO HAKOMWIKMCHh B OKEaHE, OKa3bIBAIOTCS Ha
cyle, a Te, 9YTO OOpa30BBIBAIM TOBEPXHOCTh KOHTHUHEHTOB — Ha JHE MODS.

[Tocne mosiBneHUs >KMBOTO BEHIECTBA HA OCHOBE I'€OJIOTMYECKOTO KPYro-
BOpOTa 00pa3oBajICs KPyroBOPOT OPTAaHMYECKOTO BEIICCTBA, KOTOPBIM Ha3bI-
BaeTCs OMOJIOTMYECKUM KpyroBopoTtoMm. I1o Mepe pa3BUTHsI KUBBIX OpPTraHH3-
MOB W3 T€OJOTHUYECKOTO KpPYyroBOPOTa M3BIMAJIOCHh BCE OOJIBIIIE 3JIEMEHTOB,
KOTOpBIE BKJIIOUAJUCh B HEMPEKPAIAIOMINICT OUOJIOTMYECKU KPYroBOPOT,
SIBJISTFONITANACS OCHOBOM JkmM3HU. [[1s1 cymiecTBoBaHus Owocdhepsl M ISl HOP-
MaJIbHOTO MPOTEKaHUsI B HEW MPOIECCOB, AOHKHBI MOCTOSHHO (YHKIIMOHHU-
pOBaTh KPyroBOPOTHI OMOTEHHBIX 3JeMEHTOB. OIHU 3IEMEHTHI HEOOXOIUMBI
opraHu3mMam B OOJIBIIIOM KOJUYECTBE, APYrMe — B MEHBIIEM, a HEKOTOPHIX
AJIEMEHTOB TpelyeTcss O4eHb Mayo. [103TOMy 3J€MEHTHI, KOTOphIE BKIIIOYA-
I0TCS B OMOJIOTMYECKUH KpPYTrOBOPOT, IMOAPA3ZCISIOTCS Ha MakKpoO-, MHUKPO-
AJIEMEHTBI. BUOTCHHBIMU SIBIISIFOTCSI 3JIEMEHTBI, KOTOPBIE 00s13aTEIHbHO BXOIST
B coctaB uBbIX opranm3moB, 310 C, H, O, N, S, P, Ca, K, CI, Fe, Mg,
Cu, Mn, Zn, Mo, Br, B, L. TlepBbie mectb 37€MEHTOB SIBISIOTCS CaMbIMU
BOKHBIMU OWOT€HHBIMHU DJIEMEHTAMH.

['eonmornueckuii KpyroBOpOT OTIWYAETCS OT OMOJOTHYECKOTO CJIETYIOIIH-
MU OCOOCHHOCTSIMU: JBMXKYIIEH CHIION T'€0JOrHYeCKOTO — KPYrOBOPOT BOJIbI
MEXIy OKCaHOM M CyIIeH, a OWOJIOTHYECKOTO KPYroBOpOTa SIBIISIETCS pa3-
JUYUE B XapakTepe MUTAHUSl KUBBIX OPraHu3MOB. B reonormdyeckoMm Kpy-
TOBOPOTE YYaCTBYIOT BCE XUMUUYECKHE DJIEMEHTBHI, HAXOJAIIHECS B 3E€MHOMU
KOope, B OMOJIOTUYECKOM TOJBKO OMOTEHHBIC AJIEMEHTHI. [IpomomKUTenbHOCTD

149



[MKJIAa B TEOJOTMYECKOM KPYTOBOPOTE PaBHA JECSATKAM M COTHSM THICSY JIET,
MPOAOJIKUTENIHOCTh LIUKIOB XUMUYECKUX AJIEMEHTOB B OMOJIOIMYECKOM KpYy-
TOBOPOTE KPAaTKOBPEMEHHA — TOJ, HECKOJBKO JIET, MECATKA WM COTHH JICT.

Buonornyeckuii KpyroBopoT B OTJIMYHME OT I'€OJIOTMYECKOrO, COBEPIIAETCS B
npenenax omocdepsl. CylmHOCTh €ro B 00pa30BaHUM KMBOTO BEIIECTBA M3 He-
OpPraHMYeCKHX COCTMHEHHI B Tpolecce (poTocuHTe3a W B MpEeBpaIllEHUH Opra-
HUYECKOTO BEIECTBA MPU Pa3IOKEHUH BHOBb B HEOPTaHHMYECKHUE COCAWHEHHUS.

B OunonornueckoM KpyroBOpOTE IO/ BIUSHUEM PENYIICHTOB KUBOE BEIIIe-
CTBO IPEBPALIAETCS B HEOPraHUYECKOE BEIIECTBO, KOTOPOE Jaiblle MOXKET
a100 CHOBa BKJIIOYAThCS B OMOJOTMYECKUN KPYrOBOPOT, JIMOO BBIXOAWUTH U3
HEro M BKJIIOYAThCS B TEOJOTMYECKUU KpPyroBopoT. B cBoio ouepenb sie-
MEHTBI U3 TE0JIOTUYECKOTO KPYroBOPOTa MOTYT MOIIOUIATHCS OpraHHu3MaMu
U BOBJICKaThCsl B OMONOTUYECKHUI KPYroBOpoOT. [lockombKy Ononormyueckuii
KpYroBOPOT CBfI3aH C TI'€OJOTMYECKUM, TO JIOTMYHO pPAcCMaTpUBaTh HX Kak
€IMHOE TIeNI0e, KaK OMOTeOXMMUYECKUN KPyTrOBOPOT AJIEMEHTOB (puc.43).

KommnoneHnTsl 0uocgepbl — KMBOE BEIIECTBO, HACEJICHHBIE JKU3HBIO YacTU
ruapocdepsl, armochepbl U UTOCHEPHl TECHO CBS3aHBI MEXKITYy COOOM €TMHBIM
KPYTOBOPOTOM BEILIECTB M TOTOKOM SHEPTrUM. DTO BO3MOXKHO IIOTOMY, YTO B
HKOCHUCTEME TPHCYTCTBYIOT HE TOJNBKO aBTOTPO(BI — MPOM3BOAUTENN OpraHuye-
CKOTO BEIIECTBA, HO M TeTepOTPOdBI — MOTPEOUTENN W pa3pylIUTeId OpraHu-
YecKoro BeulecTBa. Mexay npoueccaMu CO3laHHus OPraHMYEeCKOro BEILECTBA U
€ro mpeoOpa3oBaHWEM W pa3pylICHUEM YCTAaHABIMBACTCS OTHOCHTEIILHOE paB-
HOBECHE, KOTOpOE OOECIEUMBACT YCTOMYMBOCTh IKOCHUCTEMBI. YCTOWYMBOCTH —
3TO CBOMCTBO SKOCHCTEMBI, KOTOPOE MPOSIBISIETCA B MOAICPIKAaHUU CBOETO COC-
TaBa, CTPYKTypbl W (YHKIMHA, a TaKKe B CHOCOOHOCTH BOCCTaHABIMBATHCS B
cllyyae, €cld OHU OydyT HapylleHbl. YCTOWYMBOCTH Ouoc(epbl ompenensercs
pa3sHoOOpa3reM KMBOTO BEIIECTBA, B3aWMO3aMEHSIEMOCTBIO COCTABILFOIINX €€
HKOCHCTEM, >KU3HEHHOM aKTMBHOCTBIO >KHBOTO BEIIECTBA.

Mexanu3mbl, o0ecnieuuBalOlle YCTOHYMBOCTH Ouocdepsl. bronornueckuii
KPYTOBOPOT BEIIECTB, CO3MABIINI OMOC(Epy U ONPENeSIONi e¢ yCTONIUBOCTh
U IIENIOCTHOCTb, CBSI3aH C JKU3HEACSTENIBHOCTHIO BCE OMOMAcChl IUIAHETHI B
nenoM. OCHOBy OHMONIOTMYECKOTO KPYroBOpOTa, OOECTEUMBAIOIIETO JKW3Hb Ha
3emiie, coctaBisitoT Heprus ConHIa M XJIOpO(UILT 3eNeHbIX pacTeHud. JIBrxKy-
OIMMH CHJIAaMH  KPYTOBOPOTa CITyXaT TMOTOKHM 3Hepruu COoJHIa U JeATeIbHOCTb
*uBOro BemecTBa. C MX MOMOIIBIO MIET KOHIIEHTPUPOBAHHUE U Tiepepacrperee-
HHE XMMHYECKHX SJIEMEHTOB, BOBJICUECHHBIX 3€JICHBIMH PACTCHHSMU C MOMOIIBIO
KOPHEBOM CHCTeMBbl U (DOTOCHHTE3a B OPraHMYECKHE BEIIECTBA.
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W3BecTHIK

Puc.43. buoreoxnumudeckuil KpyroBopoT 3JIEMEHTOB.

Pacrenus, momiomast cBeToByto sHepruto CofHIA, MOTPEONSIOT M3 OKpY-
JKaloIIel Ccpenpl YIIEKUCTBIA Ta3, BOLY, MHUHEPAJbHBIC BEIIECTBA, BBIICIISIIOT
KUCIIOPOJT M CO3/AI0T OPraHMYECKUE BEIECTBA — MEPBUYHYIO TPOMYKIUIO IS
’KUBOTHBIX, TpHOOB, OakTepuil. JKMBOTHBIE MOEAIOT pacTeHUs] M B pe3ysbTare
MUIICBAPEHUS] YCBAMBAIOT OOpa3oBaBIIMecs B Mpoliecce (POTOCHMHTE3a OpraHu-
YeCKUE BEIECTBA W TPEBPANIAIOT IMEPBUYHYIO PACTHTEIHLHYIO IMPOAYKIHIO BO
BTOPHYHYIO. VCIIONB3YIOT KUCIOPO JUTs AbIXaHHS, BBIIENSIOT YIVIEKUCIBIA Ta3
U HeTepeBapeHHbIe ocTaTku muinyu. [locie oTMHpaHUWs pacTeHHsS U KUBOTHBIC
00pa3yroT Maccy MEpTBOIO OpraHMYecKoro BemiectBa (metput). [erpur mocrty-
MeH Ui pas3iokeHus! (MUHepanu3alnuu) rpubamu U OakrepusiMu. bakrepun u
rprOBl Pa3pyIIalOT MEPBUYHYI0 PACTUTEIBHYIO W BTOPHUYHYIO JKUBOTHYIO IIPO-
JOYKIMIO JIO MHHEPAJILHBIX BEIIECTB. B pesynbrare WX KHU3HEICATCIHHOCTH B
Ouoctepy mMmocTymaeTr IOMOJHUTENPHOE KOJIMYECTBO YINIEKHcioro rasza. Opra-
HUYECKHE BEIECTBA MPEBPAIIAIOTCS B MCXOTHBIE HEOPraHUUECKHE KOMITOHEHTHI
— Ouorenbl. OOpa3oBaBIINECs MHUHEPATBHBIC COCIUHEHHS, IOMaasi B TOYBY H
BOJIOEMBI, CHOBA CTAHOBSITCS JOCTYIHBI PAacTeHUSM sl (PUKCAIMU TTOCPEACT-
BoM QorocuHTe3a. Takoil mporecc MOBTOpsieTCs OSCKOHEYHO, OOecrednBast
YCTOWYMBOCTh OMOC(Ephl, HOCUT 3aMKHYTBI XapakTep (KPyroBOpOT).
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KniwueBble c0Ba: KpyroBOpOT BEIIECTB, T'€OJOTMYECKHI KPyroBOPOT, OHOJIO-
TUYECKUN KPYTOBOPOT.

Bonpocsl u 3axanus.

1. Uro mpexcrasisier coboil KpyroBOpoT BemiecTB B Omocdepe?

2. HazoBuTe IJ1aBHOE OTIMYHE TEOJIOTMYECKOr0 KPyroBOpOTa BEIIECTB OT OHO-
JIOTHYECKOTO KPYrOBOPOTa BEIIECTB B Onocdepe.

3. Onumure poiib KHUBBIX OPraHU3MOB B KPYrOBOPOTE BelIeCTB B Omocdepe.

4. Tlepeuncnure MeXxaHU3MbI, 00CCIEUMBAIOIINE YCTOMUYUBOCTh OHOCHEPHI.

Boickasicume ceoe mmuenue.

[Ipoananu3upyiite, Kakue YCJIOBHUS SBISIOTCS HEOOXOAMMBIMHU JUIS TOAJEpKaA-
HUSl HENPEpHIBHOCTH KPYroBOPOTa BEIECTB.
3aganust A1 CaMOCTOSITEIbHOI PaldoThI.

Otpasure B TaOnuLEe CPaBHUTEIBHYIO XapaKTEPUCTHKY T'€OJIOTMYECKOro M OHOIOrH-
YECKOTro KpyroBOPOTOB.

I'eosioruvecknii KPyropopor Bbuonornyeckuii Kpyrosopor

§ 30. BUOTEOXUMHNYECKHUE ITUKJIbI

ObvsicHume 83aUMOCB:3b 2€0N02UYECKO20 U OUONO2UYECKO20 KDPY20BO-
PpOmo8.

['eonornueckuii M OMOJIOTUYECKUN KPYyTrOBOPOTHI B COBOKYIHOCTH (Hop-
MUPYIOT OOIIMIA OMOT€OXMMHYECKHI KPYTOBOPOT BEIIECTB, OCHOBY KOTOPOTO
COCTABJIAIOT LIMKJIBI a30Ta, BOABI, YIJIEPOAA M KUCIOPOAA.

Buoreoxumuyeckne HHMKJIbI — IHMPKYISIUS B Ouocdepe XUMHUUECKUX
AJIEMEHTOB U HEOPraHUYECKHUX COEAMHEHUH MO0 XapaKTepHbIM IyTSM W3 BHEIl-
Hell cpefbl B OPraHu3Mbl, U M3 OPraHW3MOB BO BHEHIHIOKO cpexy. CKopoCTb
KpPYrOBOpOTa OMOTEHHBIX 3JIEMEHTOB Pa3IMYHbl U 3aBUCST OT POJH, KOTOPYIO
OHM WIPAIOT B KU3HEAEATEIBHOCTH OPraHU3MOB, U OT KOJMYECTBA 3TUX dJe-
MEHTOB B 3eMHOM Kope. Hampumep, ymiepon, conepKaluicss B YIVIEKHUCIOM
raze armocdepsbl, coBepiiaeT moaHsid nuki 3a 300 set, armochepHblil KUcIo-
pox 3a 2 ThIC. JIET, a BOAOPOLY BOJBI JJsl ATOro Tpedyercss Oosnee 2 MIIH JIeT.

OtnenbHble OMOT€OXMMUYECKHE IUKIBI 3J€MEHTOB CIMBAIOTCS B OOIIMI
mio0anbHBI  Ouonorndeckuid KpyroBopoT Ouocdepsl. Hepenko u opranu-
YECKUE BEIECTBA BBIXOJAT M3 KPYyroBOpPOTa M OCTAKOTCS HAJO0IIO B BHUJE

152



3anexed, He BKJIIOYEHHBIMH B KPYTOBOPOT — OCAJOYHBIX TOPOA OWOTEHHO-
r0 TPOUCXOKIEHUsS (M3BECTHSIKH, KaMEHHBI yroib, Topd, HEPTH U ap.).
PaccMoTpuM KpyroBOpOTBHI T€X aTOMOB, KOTOpbIE KaK YHHBEPCAJIbHBIE CBOIi-
CTBEHHBI BCEM 0€3 HCKIIIOYEHUS >KUBBIM OPraHH3MaM.

Kpyzoeopom yznepooa. Yrnepon SBISETCS BaXHEHIINM 3JI€MEHTOM, BXOAS-
M B COCTaB BCEX OPraHWYECKUX COEIUHEHUi, MPUCYTCTBYeT B atMocdepe
B COCTaBe yIIeKHcaoro raza. OCHOBHOM MyTh, IO KOTOPOMY YIJIEPOJ U3 He-
OpPraHUYECKHX COCMHEHUH IMEPEXOIUT B COCTAaB OPraHMYECKUX BEIIECTB —
3T0 mpouecc QorocuHTe3a. YacTh ymiepona BblAenseTcss B arMocgepy B
COCTaBe YMIEKUCIIOTO ra3a MpH JIbIXaHUW KUBBIX OPTaHU3MOB UM MPHU PA3IIOKe-
HUU OaKTEpUSAMU MEPTBOTO OPraHMYECKOrO BEIECTBA. YCBOCHHBIM pacTEeHUs-
MU YIJIEpOJ] MOTpebsieTcss KUBOTHBIMU. Kpome Toro, KopasuioBbie€ MOJIHIIHI,
MOJUTIOCKH HCIIONB3YIOT COEAMHEHMs YyIliepoJa Asl HMOCTPOCHUS CKEeJIETHBIX
oOpa3oBanmii u pakoBuH. [locie uX oTMupaHus U oceqaHus Ha JAHE (HOpMUpY-
IOTCSl OTJIOKEHHSI M3BECTHAKOB. TakuM 00pa3oM, ymiepoJ MOKET HUCKII0YaTh-
csl U3 KpyroBopoTa. BeiBereHue ymiepoma M3 KpyroBOpOTa Ha JJTHTENbHBIN
CPOK JocTHraercs myTeM (OpPMUPOBAHUS TMOJIE3HBIX MCKOMAEMbIX: KAMEHHOTO
yrs, Hedtu, Topda. B mpouecce Ku3HENEATEIBHOCTH PACTECHUM, >KUBOTHBIX
U 4YEJOBEKa YIIEpOJ MOXKET ObITh OCBOOOXKIEH M TOIJAa BHOBb OKAXKETCS B
KpyroBopore (puc. 44).

CO,B aThMOC(bepe
e
DoTocuHTE3

TOIINBA
MeptBrIe

» ITmankTon

doTocuHTEe3
. - TR

§ Topd
VYrons
~ Heds, ra3

Puc.44. Cxema kpyrosopora yriepoja B ouocdepe.
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Ha npotrsykeHuM CylecTBOBaHMSI Hallleld IUIAHEThl BBIBEJCHHBIA M3 Kpy-
rOBOpPOTA YIVIEPOJ] KOMIIEHCUPOBAJICS YIVIEKUCIIBIM Ta30oM, MOCTYMAIOUIMM B
arMocgepy MpU BYIKAaHUYECKUX M3BEPKEHMAX M B XOIE JPYTHX €CTECTBEHHBIX
npoueccoB. B Hacrosiiiee Bpemsi K MPUPOJHBIM MIpOLieccaM MONOJIHEHUs yTiie-
pona B atMmocdepe 100aBHIOCH 3HAYUTENIFHOE AHTPOIOTEHHOE BO3/EHCTBHE.
Hanpumep, npu ckuranuu yrjieBOIOPOTHOTO TOIUIMBA. JTO HapyIIaeT OTpe-
I'YJIMPOBaHHbII BEKaMHM KpPYrOoBOpPOT yriepoja Ha 3emie.

Kpyzoeéopom azoma. A30T — OOVH W3 CaMbIX PaCIpPOCTPAHEHHBIX JJIEMEH-
TOB B Onocdepe. A30T BXOAUT B COCTaB OOJBIIUHCTBA OMOIOTMYECKH BaKHBIX
OPraHUYECKHUX BEIIECTB BCEX JKMBBIX OPraHM3MOB: OEJIKOB, HYKJIEHHOBBIX KHC-
JIOT, JIMIIOTIPOTEUI0B, xjopodmnia u ap. OcHOBHas 4acTh OmochepHoro asora
Haxoutcst B arMocepe B MoneKynspHoM Bune (N,). Kak usBecTHO M3 Kyp-
ca XMMHHU, XUMHUYECKHE CBSI3M MEXKAYy aroMaMyd B MOJIEKYJSIPHOM a30T€ O4YEeHb
MpOYHbIE. bBOJBIIMHCTBO JKMBBIX OPraHU3MOB HE CIOCOOHBI HCHOJIB30BATH
MOJIEKYJISIPHBIM a30T HemocpeAcTBeHHO. [103ToMy BakHBIM 3TarioM B KpPYyroOBO-
poTe a3oTa SBISIETCS €ro (puUKcalys M MepeBoji B JOCTYIHYIO Ul OPraHU3MOB
dopmy (puc.45). Ilon BozmelicTBHEM aTrMOC(EPHBIX 3JIEKTPUYECKUX Pa3psIoB
(MONHMIA) a30T MOXET B3aUMOJACHCTBOBATH C KHUCIOPOAOM C OOpa3oBaHUEM
okcuza (NO,) asora. Okcra azora pacTBOPSIETCS B Iapax BOIbI U B BHJE a30-
tucroii (HNO,) m asornoit (HNO,) kucnor ¢ ocaakamu MHONagacT B IOYBY.
B mouBe B pesynbrare IUCCOIMAIMU STHX KUCIOT OOpa3yroTCsi HUTPHUT-UOHBI

N (bukcarms
Bbuonornueckas NPOMHIHHGHHM

(ukcarys

Opranu-
YecKue
COCJMHEHHS
a3ora

Puc.45. Cxema kxpyroBopota azoTa.
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(NO,-) n nurpar-uonsl (NO,-), KOTOpbIE yCBaMBAKOTCS PACTEHUAMHU. Baxmyro
pOJIb B KPYyroBOpPOTE a30Ta MIPAlOT MHKpPOOpPraHU3MbL. buonormueckas ¢uxca-
Ul a30Ta B TPUPOJE COBEPIIAECTCS TOIBKO HEKOTOPHIMH BHIAAMH IPOKAPHOT:
a30T(OUKCUPYIONMMH  a30TOOAKTEpUsIMA U KITyOSHBKOBBIMH OaKTepUsSIMH, Ha-
XOISIIAMHUCS B CHMOHO3€ C KOpPHSIMH OOOOBBIX pacTCHHHA. A30T(PHKCHPYIO-
e OaKTepuu CBSA3BIBAIOT ((PUKCHUPYIOT) Ta3000pa3HbIii a30T ¢ 00pa3oBaHUEM
coneii ammonust. Colmu aMMOHHSI YCBAaWBAIOTCS PACTEHUSMHU W TIPEBPAILAOTCS
B CJIOKHBIEC OEJIKOBBIE COEJMHEHHS M BKIIIOYAIOTCA B OMOJIOTMYECKUI Kpyro-
BOpOT. JKMBOTHBIE TIOENAIOT PACTEHHUS, B MX OpPraHU3ME PACTUTENbHBIC OCIKH
MPEBPALIAIOTCS B KUBOTHBIE Oenku. Ilocie oTMupaHusi )KUBOTHBIX M PAaCTEHUM
M PaA3OKeHUs] MX OCTaTKOB TOYBA OOOTAIAETCs OPraHMYECKHMMU M MUHEpallb-
HBIMH COEIMHEHHMSAMH a30Ta. | HWIOCTHBIE OaKTepHH paCLICIUISIOT a30TCOMep-
JKale BemecTBa (OeKH, MOUYEBUHY, HYKICHHOBBIE KUCIIOTBI) PACTEHUH U JKU-
BOTHBIX [0 aMMHaka. JTOT TMPOIECC Ha3bIBaeTCd aMMOHH(UKaluei. AMMHAK
OKHCJIIETCSI 10 HUTPATOB M HUTPUTOB. B €ro OKMCIEHWH BCETga Y4acTBYIOT
JIBE TPYyMIlbl HUTPUDUIMPYIOIMIMX OaKTEpHil: OIHM OKUCISAIOT aMMHaK, oOpa-
3ysd HUTPHT, a JPYTHe OKHUCISIOT HHUTPUT JI0 HUTpara. JTH TPOLECCHl HOCST
Ha3BaHUE HUTPUPHUKALUHU. ITH OAKTEPUM CHUHTE3UPYIOT OPraHUYECKUE BEIIECT-
Ba W3 HEOPTraHWYECKUX 3a CUET DHEPIrUHM OKHCJICHUS aMMmHuaka. Hutputel u
HUTpPAaThl, OOpa30BaHHbIE HUTPUPUIMPYIOMIUMU OaKTEPUSIMA BHOBH HCIIOJb-
3yloTCsl pacTeHusimi. BosBpamienue asora B armocdepy — BOCCTaHOBJIECHHE
A30THCTBIX COEMHEHUI J0 MOJIEKYISIPHOIO a30Ta, MPOUCXOAUT IyTeM JAECHUTPH-
(uKanmu, KOTOPYIO OCYIIECTBISICT TPyINa ACHUTPUPHIMPYIOIINX OaKTEPHIA.

AHTpONIOTreHHOE BO3JEHCTBHE HA KPYrOBOPOT a30Ta 3aKJIOYaeTcsl B Clie-
IyIOIIEeM: OOJIBIIIOE KOJMYECTBO a30Ta €KETOJHO CBS3BIBACTCS IPOMBIILICH-
HBIM IyTEM IpU MPOU3BOACTBE MUHEPAIBbHBIX a30THBIX ynoopenuid. Illupokoe
WCTIOB30BaHUE A30THBIX YAOOPEHWH, MPEBBIMIAONIEe HOPMBI TMOTPEOHOCTH
pacTeHuil, NPUBOIUT K 3arps3HEHUIO OKPY’KAIOLIEH Cpeibl, MPU 3TOM YacTb
M30BITOYHOTO a30Ta CMBIBAECTCS B BOJOEMBI.

Kpyzoeopom kucnopooa. 11aBHOW IBUXKYILIEH CUION KUCIOPOJHOTO LMKIIA
W OCHOBHBIM HMCTOYHHMKOM aTMOC(epHOro Kuciopona siBisercs (poTocuHTes,
KOTOpBI OTBEYAET 3a COCTAB COBPEMEHHOM arMocgepbl 3emMiiM U KU3HU Ha
3emsie (puc.46). OCHOBHBIMHM TOCTAaBIIMKAMU KHCJIOpOAa B Ouocdepy sBis-
IOTCSI 3€JIeHbIE pacTeHus W IuaHoOakTepuu. B QyHKIMOHMpOBaHUU OHOChe-
pBI KUCIIOPOZ, UTPAaeT HCKIIOUMTENIFHO BAKHYIO POJIb B TPOIECCE JIbIXaHHS
KHUBBIX OpraHu3sMoB. OCHOBHBIE MPOLECCHl KPYroBOpOTa KHUCIIOpoJa: oOpa-
30BaHUE CBOOOJHOTO KHCIOpoAa MpU (POTOCHHTE3E M €ro HCIOIb30BAaHHE B
MIPOLIECCE JABIXaHUS KUBBIX OPraHU3MOB M IPOLECCaX TOPEHUS — OKHUCIICHHUE
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Puc.46. Cxema kxpyroBopoTa Kuciaopoja B Ouocgepe.

XUMHUYECKUX BelecTB. Kuciopos BXOOUT B COCTaB MHOTHMX HEOPTaHUYECKUX
BEIIECTB: BOJbI, YIJIEKUCIIOTHI, KapOOHaTa KaJbIMsg M OPraHUYECKUX COEIUHE-
HUM KMBBIX OpraHM3MoOB. MOpCKHE OpraHu3Mbl 00pa3yloT Marepuas BHELIHEH
00onouky (pakoBuHbI) M3 KapOonara kanbuus (CaCO,), Goratol KHMCIOPOIOM
BeniecTBa. B pesynprare rubenu 3TuX OpraHu3MOB KapOOHAT KallbLUSl OCEIaeT
Ha MOPCKOM JTHE M CO BPEMEHEM IIPEBpAIIaeTCs B M3BECTHIK — OCAJ0YHYIO
nopoay Jurocdeprl. CBOOOIHBIA KHUCIOPOI MOSBWICS B 3€MHOM armocdepe
B pe3yibTare >KU3HEACATEIEHOCTH (POTOCHHTE3UPYIOMMX OpraHu3MoB. llox
JecTBUEM yabTpapHONIETOBBIX JIydel OH mpeBpauiaics B 030H. [lo mepe Ha-
KOIUICHHUSI O30HA TMPOU30ILIO 0Opa30BaHWE O30HHOTO CJIOSI B BEPXHHUX CIOSX
armocdepsl. Tlognepkanue KonuyecTBa KHUCIOpOJa Ha IMOCTOSIHHOM YPOBHE
BO3MOXKHO TOJIBKO Oyarofapsi (hOTOCHHTE3UPYIOUINM OpTaHH3MaM.

B nmocnenHue pecATWieTHs JIEATENIBHOCTh YENIOBEKA, NPUBOIAIIAS K
BBIPYOKE JIECOB, 9PO3UM IIOYB, CHIDKAET MHTEHCUBHOCTH (hoTocMHTE3a. A 3TO,
B CBOIO OY€pe/lb, HAPYIIAET €CTECTBEHHBIH XOJ KPyroBOpOTa KHUCIIOpPOJA.

KpyroBopor kwuciopoma B3aMMOCBSI3aH C KPYTOBOPOTOM BOJbI, TaK Kak
BOJIa SIBJISIETCSI BaXKHBIM KOMIIOHEHTOM (DOTOCHMHTE3a M MCTOYHHKOM CBOOOI-
HOTO KHCJIOposa, 00pa30oBaBIIETOCS B 3TOM IPOLECCE.

Kpyzoeopom 600v1. KpyroBopoT BOAbl B MPUPOJIE — 3TO MPOLECC LUKIU-
YEeCKOTO TepeMenieHusi Boabl B Omocdepe. KpyroBopor Bombl BKITIOUaeT clie-
JYIOILIME TMPOLECCHl: MCIAPEHUE BOJbI, NMEPEHOC BOJSHBIX MApOB BO3IYIIHbI-
MU TEUEHHUSIMH, KOHJCHCAIMs BOJASHBIX MapoB (OT jar. condense — HAKOIUISIO,
Mepexo/i BEIIECTBA B JKHUJKOE WM TBEPAOE COCTOSHUE M3 Ta3000pa3HOro),

156



arMoc(epHbIe OCaJIKU M TIEPEHOC BOJBI B PEKH M APYTHe BOJOEMBI. bombimas
4acTh BOJbI UCHAPSETCS C NOBEPXHOCTH MHpOBOro okeana. Mops U OKeaHbI
TEPSIIOT U3-3a UCMApEeHUs1 OOJbLIE BOIbI, YEM MOJIYYalOT C OCAaJKaMH, a Cylla —
HA00OPOT, MOyYaeT ¢ OcaJKkaMu OOJbIlIEe BOMABI, YeM C Hee ucmapsiercs. [[Bu-
Kyllerd cuiol KpyroBopota siBisiercst sHeprust Conmuua (puc.47).

ConHLe HarpeBaeT BOLY B OKE€aHaX M MOpPSX, U OHA HCIHApSETCs, MpeBpa-
masch B BoAsiHOM map. Boma ucnapsiercs ¢ Harperod CoiHIIEM MOBEPXHOCTH
3eMiM WM MCHapsieTcss pacTeHUsAMM B pe3yibrare TpaHcnupauuu. Bosmym-
HBIMU TE€UYEHHUSIMHU BOJAa MEPEHOCHUTCS Ha OOJBIIKE PACCTOSHUS, MOKA, B KOHIIE
KOHIIOB, HE OKa3bIBA€TCSl B 30HE C HU3KOM TeMIIEpaTypoi. DTO BBI3bIBAET KOH-
JICHCAIMIO BJard B oOnakax. Beimanas Ha MOBEpXHOCTh CYIIM B BHJE OCA-
KOB, OHa CIIOCOOCTBYET pa3pylICHUIO TOPHBIX MOPOA, AETAET UX JOCTYIHBIMU
JUIsl PaCTEHHH W MHUKPOOPraHM3MOB, PAa3MbIBAECT BEPXHHUM ITOYBEHHBIA CJIOU
U YXOIUT BMECTE C PaCTBOPEHHBIMH B HEM XUMUYECKMMHU COCIUHEHUSAMU B
BUJIE PEK B MOps U OKeaHbl. YacTb BOJBI BIIMTBHIBAECTCA B I'PYHT, IIPOHUKAET
DIyOOKO B 3€MIIIO M TIOMONHSIET MCTOYHMKH TPYHTOBBIX BOJ, KOTOPBIE TaKkKe
aKKyMYJUpyIOT B ce0e MpEeCHyI0 BOAY B TEUYCHHE JIUTEIBHOTO BPEMEHH.
Ocagky BBINAAAIOT B BUAE CHEra M MOTYT HaKalUIMBaTbCsl B JIEIHUKAX,
KOTOPBIE XPAHAT 3aMOPOXKEHHYIO BOJY B TEUEHHE OT HECKOJBKHX MECSUEB JI0
JECATKOB THICAY JIET.

Bopa urpaer BaxkHYIO pOib B KM3HM Hall€l IUIAHETHI C IEPBBIX JHEU
CBOETO MosiBNicHHsI Ha 3emJie. Teno KUBBIX OPraHM3MOB OOJbBIIE YEM HAroJIo-
BHHY COCTOUT M3 BOAbIL. II03TOMY BCE OpraHu3Mbl, HyKJAlOTCS B IOCTOSSHHOM
CHaO)KEHUM TPECHON BONOM Uil BBDKMBAHUA. PacTeHUsl W3BIEKAlOT BOLY W3

Konnencanms
Tpancruparus Ucnapenue
Konnencanus ¥ HCTIapeHue
Vcnapenne  Bpmagenne VICTapeHne

0CAaJIKOB B BUJIE
JOXK]IS, Tpajia
WK CHEra

Osepo Pexa
Oxean

I'pynTOBBIE BOSIBI

Puc.47. Cxema KpyroBopoTa BOABI.
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MOYBHl M AKTHUBHO TPAHCIHUPHUPYIOT ee B armocdepy. YacTb BOIBI B KIET-
Kax pacTeHWil pacuieruisiercs B mporecce ¢ortocunresa. [Ipu stom Bomopon
(ukcupyercss B BUJE OPraHUYECKHX COCIMHEHUM, a KUCIIOpPOJ BBIJICIAETCS B
armMocgepy. JKUBOTHBIE HCTIONB3YIOT BOAY JUIS TMONACPKAHUS OCMOTHYECKOTO
U COJICBOIO PAaBHOBECHS B OpPraHM3ME M BBIJCISIOT €€ BO BHEIIHIOI CPEdy
BMECTE C MPOAYKTaMH OOMEHa BEILECTB.

Henocrarok mpecHOW BOABI MOXKET WUMETh CaMbI€ CEPbE3HBIC MOCIIEACTBUS
IUIS Pa3fIMYHBIX SKOCHCTEM Halle IIaHeThl. B pesynbTare nesTenbHOCTH
YeNl0BeKa COKpAIAaeTcsl MOMOJIHEHHE (POHAA TPYHTOBBIX BOJ — 3araca IMpec-
HOW BOJBL. YK€ CelYac HUMEIOTCS TEPPUTOPUU, HA KOTOPBIX HCHOJIb3YIOTCA
TPYHTOBBIC BOJIbI, HAKOTIMBIINECS B TEUEHHU CTOJIETUH.

Kpyzoeopom ¢pocghopa. ©ochop — onuH u3 Haubosee BaKHbIX OHUOTEH-
HBIX KOMITOHEHTOB. OH BXOJUT B COCTaB HYKJICHHOBBIX KHUCIIOT, KJIETOYHBIX
MeMOpan, AT®, kocTHOW TkaHu W jAeHTHHA. KpyroBopor docdopa Bcemeno
CBSI3aH C JESTEIbHOCTHIO OpPraHu3MoB (puc.48). PenyneHTsl MUHEpaIU3yIOT
oprannueckue coenuHeHus: Gocdopa B Gocdarsl, KOTOpbIE BHOBb MOTPEOIIS-
IOTCS KOPHSMM pacTeHuid. B omimume OoT a3ora M ymiepona, pe3epByapoM
docdopa ciayxkar He aTMocdepa, a TOpHbIE MOPOAbI U OTIOKEHHs, 00pa30-
BaBIIIMECS B TPOILIBIE TECOJOTHYECKUE ATOXH.

Kpyzoeopom cepwi. Cepa HeoOXoauma JUIsi TIOCTPOCHHUSI OEIKOB H
aMUHOKHUCIIOT. B mpupone cepa cyuiecTByeT B BHUJE T'a3000pa3HbIX COEIM-
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Puc.48. Cxema kpyrosopota docdopa B Ouocdepe.
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HeHu#, Takux, kak H,S — cepoBomopon, SO, — CepHUCTBINM aHTUAPUI, B
CBOOOTHOM COCTOSIHMM, a TakK€ B BHJEC MHUHEPAIOB — Cylb(umoB (comiu
cepoBonioposia) U Ccyab(haToB (COMM CEPHOM KHUCIIOTHI). XOPOIIO PACTBOPUMBIC
B Boze Cyib(]arhl SBISIOTCS OCHOBHBIM HCTOYHHUKOM CEPBI IS PACTECHUIA.
[Tormomast cynbgarel, pacTeHHs] CO3MAIOT CEPOCOAEpKAIIUE aMHUHOKHCIIO-
Thl. JKHBOTHBIE OpPraHU3MBI YCBAaWBAIOT W HCIOIB3YIOT TOIBKO CEpy, BKIIIO-
YeHHYI0O B OpraHMYECKHE BelIecTBA. BosBpamaeTcs cepa B OKPYKArOIIyIO
Cpeay TMOoCje OTMHpAHUsl PACTEHWH W KUBOTHBIX W TIEpepabOTKH HMX Tel
penyuentamu. [lpu pasnokeHun OENKOB MOCIE CMEPTH KUBOTHOTO WM pac-
TEHUSI, THWIOCTHBIE OAKTEPHH OTPHIBAIOT cepy W3 OCJIKOB M BBITYCKAIOT €€
B COCIMHEHHH C HOBBIM DJIEMEHTOM BOAOPOJOM. B Buae cepoBomopoaa cepa
MomMajaeT B MOYBY. 3aT€M XEMOCHHTE3HUPYIOUINE OaKTepUU BHOBb OKHUCIISIOT
CEpPOBOJIOPON JI0 CYIh(})ATOB, JOCTYIHBIX TpoayrneHTam (puc.49).

JlesTenbHOCTh YeJIOBEeKa, B OCOOEHHOCTH BBIOPOCHI B arMocdepy cCyib-
¢daroB, oOpasyrImuXcss B pe3ylbTaTe CKUTAHHUS TOPIOYEro Marephalia C BbI-
COKHM COJICPI)KaHUEM CEpbl JUIS TOJyYEHUS] DJIEKTPOIHEPTHH, TPUBOIUT K
MIEPEHACHIIIICHUIO aTMOC(HEPHOTO BO3yXa OKCHUIAMHU CEPbI, KOTOPbIE OOBIYHO
MPUCYTCTBYIOT B HEM B HE3HAUMTEIILHOM KoiudecTBe. B artmocdepe okcu-
Il Cepbl PEArUPYyIOT C BOASHBIM IMapoMm, o0pa3yss B KOHEYHOM HTOTE Cep-
HYIO0 KUCJIOTY. B pesynbrare 3arpsizHseTcs aTMOC(EpHBIN BO3IyX, Ha 3EMIIIO
BBIMAAIOT OCAJIKU B BUAE «KHUCJOTHBIX JOXKICH», HapylIaeTcs MPUPOIHBIN
KpYTOBOPOT CEpBHI.

// \ i
/Oxucnenmne

bakre

Ocrarku
pacreHuid,
JKUBOTHBIX

Puc.49. Cxema xpyroBopota cepsl B Onocdepe.
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KpyroBopoTsl BemecTB M OHOTCHHBIX 3JIEMEHTOB CHJIBHO OTIMYAIOTCS
JpyT OT Jpyra HpOLECCOM JBHUKEHHS 3JIEMEHTOB M CKOPOCTBIO, HO OOyaja-
IOT CXOJHBIMH 4YepTaMu: 1) BCE KPYTOBOPOTHI CBS3aHBI C MOTOKOM JHEPIHH,
MPOXOJSALIMM Yepe3 IKOCUCTEMY M NPHUBOASIIMM €€ B JBUKECHHE; 2) XUMH-
YECKHE AJIEMEHTHI, BXOJSIINE B COCTaB MHUTATEJIbHBIX BEILECTB, Y4acTBYs B
OMOXMMHUYECKHX Mpoleccax OOMeHa BEUIeCTB (CHMHTE3a M paciaza) OpraHu3-
MOB, TONEPEMEHHO TMEPEXOsAT M3 KOCHOTO BEIIECTBA B JKMBOE M OOpPATHO.
IIpu »TOoM cama Ouocdepa kak (YHKIHMOHAIBHAS CHCTEMA IJI00AIBHOTO
Macmrtaba M Kak yCToWuWBas OMOCHCTEMa B 3HAUYUTENHHOW CTEMEHH
SABJIAETCA PE3YyJIbTaTOM 3TOrO Ipolecca.
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KarwueBbie ciioBa: OMOreOXMMHYECKHE IMKIIBL, KPYTOBOPOTHI YITIEPOsa, a30Ta,
KHuCIIopoma, Boabl, ¢ochopa u cepbl; (uUKcamusa a30Ta; aMMOHH(PHUKAIINS,
HUTPUPUKANAS, JCHATPUADHUKATIHS.

Bomnpocsl u 3axanus.

1. Tlo pucynky Ne 44 onwmmure OWOTCOXMMHUYECKHH WK yriaepoma. lme
MOYKeT HaKaluIuBaThcs yriaepon B Omocdepe? Kakoe 3T0 mMMeeT 3HaueHHE
JUTSL JKMBOTO BelecTBa?

2. Ilo pucynky Ne 45 ommmute OMOTEOXHMMHUYECKHI UK a30Ta. B kakom BHue
a30T MOTYT HCIIOJIb30BaTh PACTEHUS, JKUBOTHBIC M MHUKPOOPTaHU3MbI?

3. Ilo pucynky Ne 46 omummTe OMOTCOXUMUYCCKUN ITUKI BOIBI. YKKHUTE 3HA-
YeHUe MAHHOTO Iporiecca s Onocdepsl.

4. Tlo pucynky Ne 47 omnumuTe OMOTCOXMMHYCCKUN IUKI Kuciopoma. Kakoe
3HaYeHNE WMEEeT KHUCJIOPOA JJIS PACTeHUH W JKUBOTHBIX. YKKUTE MCTOYHHKH
KHCIIOpOJIa.

5. Ilo pucynky Ne 48 ommmure OnoreoxuMuyeckuii uki Gocdopa. ['ne moxer
HakaruBaThesl hocop B OGmochepe?

6. Ilo pucynky Ne 49 ommmuTe OMOTCOXMMHUYECKUN MUK cepbl. Kakoe 3Hade-
HUE MMEET cepa B IPOIlecce XeMOCHHTe3a?

Boickasicume ceoe mmuenue.

1. YkaxxuTe BO3MOXKHBIE MOCIEACTBHSI YPE3MEPHOrO IMOCTYIJICHUS YITIEKHCIIOTO
raza B arMocdepy, a Takke a30Ta B I0YBY U BOJHBIE IKOCHCTEMBI.

2. Jloxkaxwure, 4yTo Omocdepa spisiercss modanbHON dKocucteMoi. Kakumu oco-
OCHHOCTSIMH OHa XapaKTepu3yeTcs, Kak IioOanbHas dKocucTema?

3agaHust 1Sl CAMOCTOAITEJIBLHOI PadoThI.

1. Paspabotaiite cxeMbl KpyroBopoTa Kayblius B OHocdepe.
2. BremonauTe pedeparsl Ha TeMbl: «CoOXpaHEHHE T'PYHTOBBIX BOJ — aKTyalbHas
mpobieMa 4eloBeYecTBa», «3HAYCHHE JIECOB [UI YCTOWYMBOCTH OHMOCHEpBD».



§ 31. 9BOJIOLHUA BUOC®EPHBI. BUOT'EHE3

Bcnomnume  eunomesvt  NPOUCXOIHCOEHUSL  IHCUBLIX  OP2AHUMOB  HA
3emne, omanvl nosenenus ocusnu Ha 3emne. Kakue gaxkmopui
osuadicym 2eonoyuett?

Jranbl 3Boawun O0uocdepnl. B tpymax B.U. Bepnanckoro ocoboe
MECTO 3aHMMaeT KOHLEMIHs IBOMIONHH Ouocdepbl. OCHOBHAS Hesl KOHIET-
U 3BOTIONMKA Ouocdepsl 3aKitodaeTcs B TOM, 4To Ouocdepa dopmupona-
Jach MOJ BO3JEHCTBHEM KMBBIX OpraHu3MoB. [Ipouecc sBomronuu 6nocdeps
MPOUCXOAUT TIOCTOSHHO, HAa4YMHAs C MOMEHTa BO3HUKHOBEHHS IKH3HH.
B.M. Bepuanckuii BbIAENSAT TpHU 3Tana pa3BUTUs OMOCGhEphI.

IlepBbIil 3Tanm — BO3HUKHOBEHHE YXU3HU U MEPBUYHOI Onochepsl. DTOT
3Tar MPOAOIDKAJICA O KeMOPUICKOTO Meproaa mnajaeo3oiickoil spsl. Bemymme
(akTophl 37€Ch — IEOXMMHUYECKUE U KIMMAaTHMYeCKHe M3MEHEHHs Ha 3emIe.

Bropoii sTan — ycioKHEHHE CTPYKTYphl Omocdepbl B pe3ylnbTare TOsB-
JICHUST MHOTOUYHWCIICEHHBIX U Pa3HOOOPA3HBIX MHOTOKJIETOYHBIX DYKAPHOTHBIX
opranu3moB. [[BmxymuM (akTopoM BBICTyHaeT OMOJOTWYECKasi HBOJIOLIMSL.
DTOT 3Tam Haydajcs ¢ KeMOPHIICKOTO TMepuofa W TPOAOIDKAJICS M0 TOSBIIE-
HUS COBPEMEHHBIX JIOed. DTHU JBa dTama, OCYIIECTBISBIIUECS B CBS3H C
YUCTO OMOJOTMYECKUMHU 3aKOHOMEPHOCTSIMU JKU3HECSATEIIbHOCTH U Pa3BH-
THSA, MOTYT OBITh OOBEIMHEHBI B MEPHOA OMOTEHE3a.

Tpetuii sTanm — BO3HMKHOBEHHE YEJIOBEKa, YEIOBEYECKOro OOIIecTBa U
MOCTENEHHOE MpeBpaiieHue ouocdepsl B Hoochepy. OH Hawancs mpuodIu-
3utenbHO 40-50 ThicAY €T TOMy Ha3al W IPOAOJKAETCA IO CEH JEeHb.
Tperuii sTan cBsA3aH C BO3HUKHOBEHHEM YEJIOBEUECKOro odOmectBa. Pazym-
Hasi M0 CBOMM HAMEpPEHUsIM JeATENIbHOCTh JI0e B Maciitabe Ouocdeps
CHOCOOCTBYET NpEeBpallleHUI0 MocienHell B Hoocdepy, MOITOMY paccMarpH-
BAaeMBIH ATall HA3bIBAETCS HOOTECHE30M.

Buorene3. O6pazoBanue 6rocdepsl MPOUCXOIUIO OTHOBPEMEHHO C TIO-
SIBIICHUEM JKMBBIX OpPTaHW3MOB Ha 3emJje. DBONIOIUS JKUBBIX OPTaHU3MOB
[Uia mapajuienbHO ¢ u3MeHeHueM Ouocdepsl. IlepBbie kuBbIe OpraHU3MBbI
ObUTM OAHOKJIETOYHBIMU T€TePOTPOPHBIMU, AHAIPOOHBIMU IMPOKAPUOTAMH.
OTH OpraHW3Mbl HAKAIUTMBAIA YHEPTHUI0O B OCHOBHOM, B PE3YJIBTaTe IMPOIIEC-
COB IVIMKOJIM3a U OpOXKCHUS.

B nepBuuHoii Ouocdepe ObLIIO Mamo OPraHUYECKHX BEIIECTB, U TE€TEPO-
Tpo(HBIE MPOKAPHOTH HE MOIIM OBICTPO pa3MHOXKaTbcid. B pesynbrare
€CTECTBEHHOTO OTOOpa BO3HHMKIIM aBTOTPO(HBIE OPraHU3MBI, CIIOCOOHBIE
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F€0Xp0H0]l02u'i€CKd}i ma6ﬂuua

€)1 8 Ilepuonn! u ux
NMPOAO/LKUTETbHOCTD 7KMBOTHBIH ¥ paCTUTEJbHBII MUP
BO3pacT (B MJIH. J1€T)
= AmnTpornores (uetBep- |IlosBnenne n pasButue uenoBeka. JKUBOTHBIA U
3 5 TUYHBIN), 1,5 pacTUTENBHBII MUP TPUHSIT COBPEMEHHBIH 00K
= = |Heoren (HmKHeTpe-
) o N l'ocrioacTBO MIIEKOMUTAIONINX, THIL
3 5 TUYHBIN), 23,5
,E S [Taneoren § [losiBnenue nemypos, JONITONATOB, MO3/IHEEe—1apa-
> (BepXHETpETHYHBIH), |MHUTEKOB, APUONUTEKOB. BypHBIN pacuBeT HAaceKo-
42 MbIX. [0CIIOACTBO NMOKPBITOCEMEHHBIX PAaCTEHUH
[losBneHne cymuaTblXx M IUTALIEHTapHBIX MIIEKO-
OUTAIOMMX W Hactosmmx nrul.  [Ipeobnangaror
KocTHCTBIE PHIOBL. [losiBIeHME M pacrpocTpaHeHHe
MOKPBITOCEMEHHBIX. PacnpocTpaHeHne HacekoMo-
Menosoii, 70 OmbUIsieMbIX pacteHuit. [losBisiroTest  0OIIecTBEH-
= 5 HbI€ HACEKOMbIE: TEPMHUTHI, MypaBbH, IMUEJNbI, OCHI.
5 § CokpariieHue MaropoOTHUKOB M TOJIOCEMEHHBIX.
’; E B KOHLE MepHOfa BHIMHPAHHME KPYMHBIX PErTH-
§ S JIUH — IMHO3aBPOB, TNIE3M03aBPOB M HXTHO3aBPOB.
= I T'ocnioncrBo IIPECMBIKAIOLIUXCS] (TMHO3aBpBbI)
Opckuit, 58 u romoceMeHHBIX. [losiBleHHME — apXxeonTepHuKca.
[IporBeTanue roMOBOHOTMX MOJUTIOCKOB.
PacuBer nmpecMbIKaroMXxcs — yepemnax, KpoKoausIoB,
Tpuacossrii. 35 JICTAOIUX  SIEPOB, JAMHO3aBPOB U IIEPBBIX
MJIEKONUTAIONINX. BeIMUpaHue TpuioOHUToB.
bricTpoe pazBuTne npecMbikaromuxcsa. BozHukHo-
ITepmcknid, 55 BEHHE 3BEPO3yOBIX MPECMBIKAIONIMXCS. YBEIHINBA-
eTcsl pa3HOOOpa3ue roloCeMEHHbIX.
= BosnuknoBeHne TIEPBBIX [IPECMBIKAFOLLIUXCSL.
g & |Kamennoyronwusiii, |[losiBnenne mnaykoB, jeTarommx (OpM HACEKOMBIX.
= ; 75-65 3aMeTHOEe  yMeHbllleHHe  TpuioOuTOB.  Pacuser
§ = NarOPOTHUKOOOPa3HBIX.
= o YMmenblmieHne  naHuMpHbIX  pbi0.  [losiBienue
é‘ | JleBoHCKMiA, 60 KHCTenepelx  pbi0, crerouedanoB. Pacmpoct-
paHEHHEe Ha CyIIe BBICIIUX CIIOPOBBIX.
[IpimHOE pa3BuTHE KOPAJUIOB, TPHIOOUTOB. BhIxon
Cunypuiickuit, 30 pacrenuii Ha cymy — ncuiodursl. lupokoe pac-
IIPOCTPAHEHHUE BOLOPOCIIEH.
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[IporBerator Mopckue OECHO3BOHOYHBIE:  KHIIIEYHO-
TIOJIOCTHBIE, YEPBH, MOJUTIOCKH, TpUiIoOuThL. [losBrieHne
0EeCUEITIOCTHBIX TIO3BOHOYHBIX — MAHIUPHBIX PBIO.

OpnoBukckuit, 60
KemOpwiicknii, 70

YMeHblIEHHE NaHIUPHBIX  PBIO. ITosiBnenue
JeBoHckwmid, 60 KHCTEeNephX pbi0, crerouedanos. PacnpocTpanenue
Ha CyIlIe BBICHIUX CITIOPOBBIX.

K sTomy BpemeHu CymiecTBOBaJIM BCE THIBI Oecro-

IIporepo3oiickas 3BOHOYHBIX KHMBOTHBIX. llIupoko pacmpocTpaHeHbl
npocTeimue, TyOKH, KHUIIEYHOIOIOCTHBIC, YEpPBH,
2700 mnH. et MOJUTIOCKH, WIVIOKO)KHE M Tpuiiooutsl. Ilossnenue
MIEPBUYHBIX XOPJOBBIX — MOATHIIA OeCUepeHbIX.
Apxeiickasi Crenpl KU3HA HE3HAYUTEIbHBI. BO3SHIKHOBEHUE TIPO-
KapuoToB. BosHukHoBeHHe ¢ortocuHTe3a. Llnupokoe
6osiee 3500 muH. €T pacnpocTpaHeHHe IHaHOOAKTEePHil.

CaMOCTOSITEIbHO CHUHTE3UPOBATH OpPraHMYECKHE BeEIleCTBA W3 Heopra-
HUYECKUX — TEPBbIE XEMOCHHTE3UpYyIomue M (OTOCHHTE3UpyOImue Oakre-
pUM U CHHE-3€JIEHbIE BOJOPOCIIH.

[lepBrie (hoTOCHHTE3UPYIOIIME OPraHU3MBbI, MOMIONIAs YIIEKUCIBIN ra3 U
BBIJICIISISE KUCIIOPO, M3MEHWIA COCTaB aTMocdephl. B pesynbrare comepxanme
YIJIEKUCIIOTO ra3a B aTMocdepe YMEHbINAI0Ch, a COIepKaHNe KHCIOpoaa Bce
OoJbllle YBENTUYMBAJIOCh. B BepxHHX cllosix arMocdepbl MO BO3IEHCTBUEM
AIIEKTPOXUMHUYECKUAX TIPOIECCOB KHUCIOPOI 00pa3oBaj O30HOBBIM JKpaH, KO-
TOPBII 3aluial )KMBble OPraHU3Mbl Ha 3eMile OT TYOUTEIBHOTO BO3AEUCTBUS
yapTpauoNeTOBBIX Jiydyeld. B 3TuUX yCIOBUSX MPOUCXONWIIO JalibHEHIee
YBEJIMYEHUE YUCICHHOCTH HUBBIX OpPraHU3MOB.

VYBenuueHne CBOOOAHOTO KUCIOpona B arMocdepe oOyCIOBHIIO MOsBIIE-
HUE Ha MOBEPXHOCTU 3eMJIM OPraHU3MOB, IMPHUCIOCOOJICHHBIX K a’3pOOHOMY
JBIXaHUIO KHUCJIOPOAOM CYUIECTB.

@DOTOCHHTE3UPYIOIINE OpPraHU3MbI, OOHUTAIOIIME B MOPSX, BbIpadATHI-
BaJu HM30BITOYHOE KOJUYECTBO KHUCJIOPOAA, YTO MPUBEIO K HMHTEHCHUBHOMY
Pa3BUTHIO a’pOOHBIX OpPraHWU3MOB. BcneacTBue pacmieruieHus BEHIECTB B
npouecce a’3poOHOro JbIXaHMs BBLIEIAIOCH OOJBIIOE KOJUYECTBO IHEPIHH,
a OOJBILON 3amac PHEPTrUU CO3/1aBaJl BOBMOXKHOCTH I MOP(OJIOTHYECKOTO
1 (PU3MOJIOTHIECKOTO YCIIOKHEHHUSI OPTaHU3MOB.

BaxxHbIM COOBITHEM B HBOJIOLMU OPraHMYECKOTO MHUpa ObLI BBIXOJ
KUBBIX OpraHM3MOB Ha cymy. [lo MHEHUIO y4YeHbIX, MEPBBIMH BBIIUIM HA
cymry OakTepwu W IHaHOOAKTepuu OKojo 3,5-3,2 MuIpA. JET Ha3ajl, TO eCTh
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3aJI0JITO 10 TOsIBICHHS dyKapuoT. C BBIXOIOM
Ha Cylly MPOKapHoOT CBs3aH Mpoliecc o0pa3oBa-
Huga nouBbl. Oxono 500—450 muH et Ha3aa Ha
CYIIy BBIIIIM M DYKapHOTHl — PAacTEHUs, 3aTeM
1 kuBOTHBIE. C 3TOTO BPEMEHHU DBOJIOIHS KH-
BOTO MHpa IIJJa HE TOJIBKO B BOJHOW, HO W B
HA3€MHO-BO3yIIIHOU CpELE.

[lepBbie pacTeHus, BBIIIEAIINE HA CYIIY, TOCe-
JIMJTACh HA BJIKHBIX MPUOPEKHBIX YUaCTKaX BIOIb
MPECHBIX BOJOEMOB. JTO OBUTH TEreph YK€ JaBHO
BBIMEPLIME MHOTOKIIETOYHBIE PACTEHMS — PHHHMO-  Pyc.50. [TepBble Ha3eMHbIe
¢uThl (pUHUA, KYKCOHHS), TPOU3OMICAIINE OT pactenust: 1 — punus;
3eJICHBIX MHOTOKJIETOUHBIX Bomopocieii (puc.50). 2 — KYKCOHMSL.

B mocnenyromux sTamax SBOJIONUHM TOSBUINCH MXH, TUIAyHBI, XBOIIH,
MAIOPOTHUKK, HA CMEHY KOTOPBIM IPHIIIH CEMCHHBIC PacTeHHS. Y pacTe-
HUIl cHOpMUPOBAINCH CHUCTEMa MUHEPATbHOTO MUTAHUSA — KOPHU M CHUCTEMa
BO3JIYIIHOTO IHTAaHUS — TOOErH, a i JY4IIero YJIaBIUBaHHS CBETa Yy
pacTeHuil pa3BHIUCH JIUCTHSL.

[Toutn OMHOBPEMEHHO C PACTEHHSMH HA CYIIy BBIIUIA M TEPBBIC KHBOT-
Hble — MayKu M CKOpPNHOHBL. B mepuon okomo 380 MJIH JeT Haszan MOSIBH-
JUCH TIEpBbIe 3eMHOBOAHBIE. B nampueiimem, npubnuzurensHo 300 MiaH JeT
Ha3aJ, MaCCOBOTO PACIpPOCTPAHEHUS U MPOIBETAHUS JAOCTHUININ MPECMBIKAO-
1yecs: TUHO3aBpbI, APEBHUE depenaxu U Kpokoawibl. Oxono 200-230 muH
JIeT HazaJ TMOSBWIMCH MTHUIBI U MIleKomuTaromue (puc.51).

bruocdepHas posib KUBOTHBIX CBSi3aHA C MX T€TEPOTPOPHBIM THIIOM ITH-
TaHUSI U CHOCOOHOCTHIO K TepeABIkeHUI0. OHU MOTPeOIIAI0T OpraHuvYecKue
BEII[ECTBA, CO3/]aBAEMbIC PACTCHUSMH, M MEPEMEIIAIOT €r0 Ha 3HAYUTEIbHBIC
paccrosiuus. Tem camMbIM JKMBOTHBIE CIIOCOOCTBYIOT —pacHpOCTPAHEHHUIO
TJI0JIOB, CEMsH, CIIOP.

B pesynbpTare ypaBHOBEUIMBAHHS JESATEIBHOCTH aBTOTPOQOB, T€TEPOTPO-
(OB W pEIyIEeHTOB, YYacCTBYIOIIUX B KPYroBOPOTE BEIIECTB, B Oumocdepe
copMHPOBATIOCH COCTOSIHUE TOMeOocTasa (IOCTOSHCTBO, yCTOMYUBOCTH). [lo-
SIBJICHHE YeJIOBEKa MPHUBEIO K OOpa30BaHUIO OYEHb MOIIHOTO B HWCTOPHH
ouocdepsl pakTopa, KOTOPHIM MO CTENEHH CBOETO BO3JICHCTBHS MpPUPABHU-
BaJICS K KPYMHBIM TE€OJIOTHYECKHM TporeccaMm. ITOT (GakTop (deroBeueckas
NeSITeIbHOCTh) CTAHOBWJICS TPUYMHON HAapymIEHHs] TOMEOCTaTUYECKOTO
coctosiHusl Omocdepsl.
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KawoueBble caoBa: »sBomronus Owocdepsl, mepuoa OHOreHesa, MEpUON
HOOTeHe3a.

BO]'[pOC])I H 3aJaHus.

1. IlpoaHanu3upyiTe OCHOBHBIC JTambl Pa3BUTUSI OHOChEpHI.

2. HazoBute yciioBHs, KOTOpble OOECHEUYMIN BO3HUKHOBEHHE JKUBBIX OpraHM3-
MOB Ha HalleW IIJIaHETe.

3. B Kakux yclnoBUSIX BO3HUKIN (OTOTPOGDBI?

4. PackpoiiTe 3Ha4YeHHE >KMBOTO BellecTBa OMOC(eEphl Ha BCEX dTamax 3BOJIO-
M.

5. Kakyro ponb Ha KaX/JIOM W3 HUX WUIPAIM 3€JIeHble pacTeHUs?

§ 32. 3BOJIOIUA BUOCP®EPHI. HOOI'EHE3

Bcnomnume, ucmopuro cmanosnenus eudoa Homo sapiens. Oxapaxme-
pusyiime Mecmo 4enogeka 6 cucmeme Op2aHuvecko2o Mupad.

Honamue o noocghepe. Hoocepa — »10 HazBanue Ouochepsl B ee HO-
BOM, IIpeoOpa3oBaHHOM YEJIOBEKOM COCTOSIHHH.

YenoBek Kak 4acTh MPUPOIBI HEMIPEPHIBHO CBS3aH C HEW W HEOTHEIUM OT
OOIIMX 3aKOHOB, MPHUCYIIUX BCEMY >KMBOMY. HO B oTimume OT BCEX Ipyrux
MIPEJCTaBUTENCH JKMBOM MaTepUH YEJIOBEK HAJENIEH pa3yMOM, YTO JAENAeT €ro
YVHUKQJIGHBIM KHUBBIM OPTaHU3MOM Ha 3emiie.

@paniry3ckuii Mmarematuk Oayapa Jlepya mpemioxkuin TepMUH — Hoocghepa
(oT rped. noos — pasym + sphaira — map). OH Ha3Ban Hoocdepoir 000IOUKY
ouocdepbl, KoTopast GOPMUPYETCS] YETOBEUSCKUM CO3HAHHEM.

Hoocepa — obGomouka 3emin, BKIIOYAIONIAs YEIOBEYECKOE OOIIEeCTBO
C ero S3BIKOM, MBIIUICHUEM, KYIBTYPOW, WHIYCTPHEH W TPOYNMH aTpH-
Oyramu pa3yMHOH nestenbHOCTH. (OCHOBOMOJNOKHUK ydeHHs O Ouocdepe
B.1A. Bepnanckuil pacmmpui JaHHOE MOHATHE: pa3yMHas JESITEIIbHOCTD
YeJIoBeKa JOJDKHA CTarh BEAYIIMM (PAKTOPOM B OTHOIICHHSX OOIIECTBA M TPH-
ponbl. OH mpencTasisieT Hoocdepy, Kak HOBBIM ATam B Pa3BUTHH OHOCHEpHI,
3aKJTFOYAOIIUICS B pa3yMHOM PETYJIMPOBAHUY OTHOIIICHUH YEJIOBEKa M TIPHUPOJIBIL.
OH xe cpopMynupoBal KOHIEMIMIO, B COOTBETCTBHU C KOTOPOW JESTEIHHOCTD
YeJI0BeKa HOCHT TBOPUYECKHMI Xapaktep. biaromapsi 4enoBedeckoMy pa3ymy, CO3-
JAI0TCS COpTa KYJBTYPHBIX PACTCHUI M TOPOIBI JIOMAITHUX XKHBOTHBIX, PaHEe
HE CyIIecTBOBaBIIMX B mpupone. Hoocdepa — Beicias cragus pa3Butus OHOC-
(epsl, PH KOTOPOM pasyMHas IESATEIbHOCTh YEJIOBEYECTBA CTAHOBUTCS TJIABHOM
JBIDKYIICH CHIION ee pa3BUTHS. UeIoBeK JOKEH MPaBWIILHO IMOHUMATh 3aKO-
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HOMEPHOCTH 3BOJIIOIMUA OHOC(HEpPhl U MCXONS W3 ATOTO PAa3yMHO PETYIIMPOBATH
€€ DKOJIOTMYECKOoe pa3zBuTHE. JlpyrMMu cioBamu, CBOEW TPYJIOBOW JEATEIbHO-
CTBIO YEJIOBEK HE JOJDKEH HapyllaTh 3aKOHOMEPHOCTU 3BOJIOLMH OHOCHEpHI.

Hoozenes. Oxono 50 Teic. neT Ha3aj B 3BOMIONMIO OMocdepsl cTanm BHO-
CUTh BKJIaJl HOBBII ()aKTOp — aHTPONOTCHHBIN, CBA3aHHBIA C AESITEIbHOCTHIO
yenoBeka. C TOSBICHUEM YEJIOBEYECKOTo OOIIECTBa B IBOJIOIMU OHOCheps
HavaJics mepuoj Hoorenesa (puc.52). B Hauane CBOEro CTaHOBJICHUS YEIOBEK
Kak OMOJIOrMYeCcKui BUJ ABJSUICS OOBIKHOBEHHBIM T€TEPOTPO(PHBIM KOMIIOHEH-
TOM OMOIEHO30B. MIHTEHCUBHOCTh BO3ACMCTBHS JIIOJEH Ha cpeay OOUTaHMS
HE OTJIMYaJlach OT BO3JEWUCTBUS APYTUX OPraHU3MOB. [[eATenbHOCTh YenoBe-
Ka B MEPBYIO ouepe/b ObLIO CBsI3aHA C YIOBJIETBOPEHHEM HACYIIHBIX MOTPEO-
HOCTEMN 4eJIOBEKa B NUIIE M Xwibe. [loyyas oT okpyxkarouen cpensl cpea-
CTBa K CYUICCTBOBAHHMIO B TaKOM KOJMYECTBE, KOTOPOE MOJHOCTHIO BOCCTa-
HaBJIMBAJIOCh 32 CUYET €CTECTBEHHBIX MPOIECCOB OMOTHYECKOTO KPyroBOPOTA.
Jlronu Bo3Bpamanu B O6uocdepy TO, YTO HCIONH30OBAINA JAPYTHE OPTraHU3MBI
JUIA CBOEH KM3HENIEITEIbHOCTH.

! Tlonyo0eseA™:
1
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ToMuHuAsr |
|
|
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Puc.52. DBomronust yenoBeka. 1 — mepBoHAYAIBHBIN TIPEIOK TPUMATOB;

2 — nmpuonuTtek; 3 — pamanurek; 4,5 — aBctpanonutek; 6,7 — Homo erectus
(apxaHTpPOIIBI: MUTEKAHTPOII, CHHAHTPOMN); 8 — MmajieoanTpon (Heanaepranen); 9 — Homo
sapiens (kpoMaHboHeI); 10 — cCOBpeMeHHBIN YelloBeK; 11 — y3KOHOCHIE 00€3bsHEI;

12 — mmpokoHOCckIe 00e3biHbI; 13 — meMyphl; 14 — nopu; 15 — mONTOTISITHL;

16 — opanryransr; 17 — ru660HEI; 18 — ropuyuter; 19 — mmMman3e.
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bnarogapsi pa3BUTHIO YMCTBEHHBIX CHOCOOHOCTEH, TPYIOBOW ICSTEIBHOCTH
U COLMAJIbHOMY 00pa3y H3HHU, YEJIOBEK BBIXOAWI M3-TIOJ KOHTPOJsl Ouoioru-
YECKUX 3aKOHOB PA3BHUTHS, BCE OONBINE MOMUMHSIICS 3aKOHAM Pa3BUTHS YeJIO-
BEUECKOro oOmiecTna. lcronb30BaHME OTHS, COBEPIICHCTBOBAHUE OPYAMH IS
OXOTBI, PHIOOJIOBCTBO, CTPOUTEIILCTBO KHJIHIL, AaKTHBHOE PACCEIICHUE, Pa3BUTHE
3eMJICACIINS, CKOTOBOJCTBO, @ TAKXKE ITOCIIENOBABILIAs 3aTEM OCEUIOCTh MHOTUX
HapoZOB, CAENAIM YEJIOBEKAa CUJIOW, U3MEHSIOLIEH OKPYKAIOIIYIO CPEINY.

B Cpennme Beka TeMmmbl pa3BUTHS OOIIECTBA, MPOMBIIIICHHOCTH U
CEJIBCKOTO XO35MCTBAa yCKOPUIUCH. l'eorpaduyeckue OTKPBITUS MO3BOJIMIN
3aMETHO PacCUIMPUTh OCBOCHUE MPHUPOJIHBIX TEPPUTOPUHN IJISI YETOBEUECKUX
HYXJ1. UeloBeK sl yIOBIETBOPEHUSI CBOMX MOTPEOHOCTEN cTan Bce OobIie
HCTIOJIb30BaTh )KMBOE M KOCHOEe BemecTtBa. Haumnas ¢ XIX B. yemoBek cran
aKTUBHO CXKWTaTh MCKOIIAeMOE€ TOIUIMBO — yroiib U HedTh. Hakomnennoe B
36MHOI KOpe OMOreHHOE BEIlECTBO, KOTOPOE paHee HE BOBJIEKAJIOCh B Kpy-
TOBOPOT DJIEMEHTOB U B IMOTOK DHEPTUH, OBIJIO UCKYCCTBEHHO BBEICHO B HHUX
4yeJloBeKoM. B pesynbrare m3MeHWsach U cama CHCTeMa, TO ecTh Omocdepa
nepecrana OBITh TOJBKO MPUPOJHON IKOCUCTEMOH, a MpeBpaTHiIach, IO
CYWIECTBY, B aHTpomoouocdepy.

Eme Oonee mmyOokue m3MeHeHHsI B OMOC(EpPHBIX Mpolleccax HA4YaluCh B
XX B. B pe3yaprare Hay4HO-TEXHUYECKOM PEBONIOLMA. DypHBIMH TEMITaMH
CTaJIM PA3BUBATBCSI DHEPreTHKA, TPAHCIIOPT, XUMUYECKAs MPOMBIIUICHHOCTb.
DTO TPUBENIO K TOMY, YTO JCSITEIHHOCTh YEJIOBEKAa MOCTENEHHO cTajia (pakTo-
pOM, H3MEHSIOUIMM OONMK 3eMiu. Pe3ynbraroM cTajo paspylieHue MpUpOI-
HBIX DKOCHUCTeM (03ep, OOJOT, JIyroB), a TaKKe BBIMUPAHHE MHOTHX BHIIOB
KUBOTHBIX M pAaCTE€HUH, HMCTOLICHHE TMOJIE3HBIX HCKomaeMbiXx. Kpome Toro,
3arpsI3HEHUE OKPYJKAIOLIEH Cpelbl PAJIMOAKTUBHBIMM BELLECTBAMH, SIIOXUMU-
KaTaMH, a TaKKe MPOMBIIUICHHBIMA M OBITOBBIMH OTXOJAaMH TPHOOPETO TIIOo-
OanpHBIE MacITaObl. Bece 3TO mMoOcTaBMIIO YelIOBEYECTBO HA TpaHb IKOJIOTUYe-
ckoit karactpodbl. CeromHs mMacmTaObl BIMSHUS YEITOBEUECKOW JIEATEILHOCTU
Ha HBOJIIONNI0 Ouochepsl cTamu MOWCTUHE THMTaHTCKUMU. BOJNBIIMHCTBO nei-
CTBHIA, MOPOW MPUBOMSIINX K KaTacTpOGUUCCKUM TIOCIICICTBUSAM, COBEpIIa-
IOTCS YEJIOBEKOM OT HETMOHMMAaHHs MPUPOAHBIX IMPOLIECCOB U SBJICHUM, a Tak-
K€ MX B3auMOCBs3ed. [IpruMepoM MOXKET CIyKUTh 3arpsi3HEHUE OKPYKAIOLIEH
Cpelbl U MHTEHCUBHOE, HEYMEPEHHOE MCIIOJIb30BAHUE MPHUPOIHBIX PECYPCOB.

Hayky ympaBneHus B3aMMOOTHOIICHUSIMH MEXIYy 4YeJIOBEYECKUM 0Ole-
CTBOM U TPUPOAOH MOXKHO Ha3BaThb HOOT€HUKOW. OCHOBHas 1eJib HOOTEHU-
KH — IUIAHUPOBAHWE HACTOSIIEr0 BO WMS OyIyIIero, a ee IaBHas 3agada —
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WCTPaBJICHNE HAPYIICHWH B OTHOIIEHUSIX YEJIOBEKAa M TPUPOJbI, BBI3BAaHHBIX
Hay4YHO-TEXHUYECKOM peBosoneid. OCHOBHOM 3ajjaueil 3TOW HAayKH SIBJISIETCS
BOCCTAHOBJICHUE HApYLICHHBIX B3aMMOOTHOILIEHUM MEXIy YEJIOBEKOM M IMpH-
PO10ii, 0OYCIIOBIEHHBIX TEXHUYECKHM IPOTPECCOM.

Hoorennka nomKHa HE TOJMBKO BBIMOMHATH OXpaHHbIE (DYHKIUH, HO JOJIK-
Ha CIIOCOOCTBOBATh YBEJIIMYEHUIO MHOTO00pa3usi (pOpM KU3HH ITyTEM CO3JAHHS
HOBBIX (DOpPM pacTeHMid, KMBOTHBIX M MUKPOOPTaHM3MOB. DTH HOBBIE Opra-
HU3MBI IIPU3BAHBI HE TOJIBKO CIIY’)KUTh MCTOYHMKOM IUILHM, KHCIOPOAA, ChIPbHS
JUI TPOMBILUIEHHOCTH, HO M IIOMOTaTh YEJOBEKY, OCYyLIecTBisiA OydepHble
(GyHKIIMH, OOpPOTHCS C BPEOHBIMH TOOOYHBIMHU PE3YJIbTaTAMH TEXHUYECKOTO
nporpecca, CrocoOCTBOBaTh elie 0ojee aKTUBHOMY OCBOCHHUIO HEXHBOW MpH-
POAbI, COMPOBOXK/IATh YEJIOBEKa B KOCMHUYECKUX IOJIETaX.

[To3HaHNe 3aKOHOMEPHOCTEN CYILIECTBOBAHUS aHTPONOOHOC(EpHI, pa3yM-
HOE€ PETyJIMpOBAaHUE €€ MPOIECCOB MO3BOMAT MPEIOTBPATUTH INIOOAIBHBIN HKO-
JOTHYECKUU Kpu3uC (0T rped. Krisis — MOBOPOTHBIA MYHKT, MCXOH) — TaKOe
COCTOSIHUE TIPUPOIHOW OKPY>KAIOLIEH Cpenbl, MpH KOTOPOM OHAa CTAHOBHTCS
HETPUTOHON JJIsl CYIIECTBOBAHUS PA3NUYHBIX (OPM >KHU3HHU.

Otanbl 3BOMIOLMK OHMOC(EpPhl XapaKTEpU30BATUCH YBEIUYEHUEM pa3HO-
o0pa3ust KuBBIX (OPM U YCIOKHEHHEM HUX opraHu3anuu. VIMeHHO >XuBbIe
OpraHu3Mbl MO3BOJIMIM 3emjie MPHOOpPEeCTH ee YHHKAJbHbIM OONMK U CTaTh
IUTAHETOM JKU3HU cpeau Apyrux MiaHeT ConHe4HOM cucteMbl. [7aBHBIMU
(dakTopamu BOIIONMK OMOCc(epsl HA PACCMOTPEHHBIX dTarax SBISIOTCS TPO-
LIECChI, CBSI3aHHbIE C (YHKIIMOHUPOBAHMUEM >KUBBIX OPraHU3MOB: CHHTE3, pa3-
pylieHue, KpyroBopoT. Beicmiel ctaaueit pazButusi 6uocdepbl, OCHOBAHHOM
Ha YeJIOBEYECKOM pasyMe, SIBIIsieTcs Hoocdepa.

KaroueBbie cioBa: anTponodOuocdepa, Hoocdepa, aBTOTPOGHOCTH 4YEJIOBEKA,
HOOTEHHKa, TJIOOAILHBIA IKOJOTMYECKHH KPH3HC.

Bonpocsl u 3ananus.

1. OxapakTepu3yiTe BKIaJ YeJOBEKa B JBOIIOIHIO OHOC(HEpHI.

2. Yro noxppazymeBan B. W. BepHanckuii moj monstuem «Hoocdepar?
3. B gem 3akmodaeTcst 6mocdepHasi poib deaoBeka’?

4. Yto Takoe aHTPOIOTCHHBIH KPyroBOpPOT?

5. Yrto mpencraBnsgeT co0Oil TIOOANBHBIN 3KOJOTHYECKHH Kpu3uc?

Boickasicume ceoe mmuenue.

1. CymectByer BblpaxkeHue: «[HOemh TPUPOIBI HAYMHASTCS C HMCYC3HOBEHUS
necoB». Kak Bel qymaere, BepHO Jin oHO? OTBeT OOOCHYWTE C IO3WIUU
Pa3IMYHBIX 3TArloB 3BOIOIUK OHOChEpHI.
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2. JlokaxwuTe, 4TO HaAWOOJbIIEe aHTPOINOIeHHOE BO3/eHCTBHE B Onocdepe cka-
3bIBaETCS Ha OMOTEOXMMHUYECKOM IMKIIE yriaepona. KakoBbl €ro mocieiacTBus
JUTSL )KUBOM M HEXHUBOU HPUPOABI?

3aganusa A8 CaMOCTOSITEIbHOI PadOThI. 3aMOTHUTE TAOIHUILY.

IMpeacraBurenu Ipusnaxku
Craaust pex ’ Oo6bem Pocr, P i
HcKoMaeMble XapaKTepHbIe s
AHTPOINOreHe3a Mo3ra, cm3 cM .
(opmsl Jonei

§ 33. YEJOBEK KAK COCTABHASA YACTHb BUOC®EPLI.
BJIUSAHUE YEJIOBEKA U EI'O AEATEJABHOCTHU HA IIPUPOAY

B uyem cocmoum ammponocennoe 6os0elicmeue Ha pacmeHus U HCUBOM-
Hoix? Kakoewl eco nocieocmeus?

[IpeoOpasyroliiee BAMSHUAE YEJIOBEYECKOTO OOIIecTBa Ha MPHUPOAY SBISCT-
csi Hem30exxHbIM. C pOCTOM HaceleHUsl BO3/CHCTBHE 00IIecTBa Ha Onochepy
MOCTOSTHHO YCHJIMBAETCS. DTO CBSI3aHO C BOBJICUECHHEM B XO3SHCTBEHHBIH 000-
POT OOJIBIIIOTO KOJIMYECTBA BEIIECTB M SHEPTUH, a TAKXKE MEPECTPONKU 00IIen
CTPYKTYpbl Ouocdepbl. JleaTenbHOCTh YeoBeKka BCe CHUIIbHEE M3MEHSET OOJIMK
TUIAHEThI. YCWIICHHWE BIMSHHS YeJOBEKa Ha TPHUPOIY HIET OTHOBPEMEHHO C
BO3pAaCTaHMEM YHMCJIEHHOCTU HacelneHus ruiaHetsl. Ecmm k Havamy XVIII Beka
HacelleHHe 3eMJIM COCTaBIsuIo npubmsurenbHo 600 MIH YenoBeK, TO ceivac
OHO nmocTHraer Oosee 7,5 mup.

Cnoco0bl Bo31eiicTBUS YesioBeka Ha Ouocdepy. BzaumonerictBue odiecT-
Ba C MPUPOION MPOSBISAETCS B M3BSTUM U3 IPUPOAbI BEIIECTB M JHEPIuUH,
YHUYTO)KCHUH OTPOMHOTO KOJIMYECTBA BHUJIOB JKUBOTO MHPA, KAPIHMHATLHOM
npeoOpa3oBaHUK TPUPOIAHBIX COOOIIECTB M IEJbIX JaHmmadToB, B cOpoce
KOJIOCCAJILHOTO KOJIMYECTBA OTXOIOB B OKPY)KAIOLIYIO CPEly U MHOTOE JPYTOE.

Jlromu 3acemnstor HamOonee Oorarble B MaTepHAIbHOM OTHOIICHWH, OJaro-
MPUSITHBIE 30HBI 3eMJIM U KOPEHHBIM 00pa30M W3MEHSIOT CYIIECTBYIOIINE 31eCh
MPUPOAHBIE OMOTEOEHO3bI, BO3JBUIAIOT TOPOAA, Pa3MEIIAlOT OOBEKTHI IpPo-
MBIIDIEHHOCTH M CEIbCKOXO3SIMCTBEHHBIE YTofibsi. TeM caMbiM OHH OOCIHSIOT
HKOCHUCTEMY, Pa3pylIaOT CIOKHMBUIMECS MPHPOIHBIE KOMIUIEKCHl U YHUUTOXKAIOT
MecTa OOWTaHUs KHMBBIX OpraHu3MoB. Boma, arMocdepa, MOYBBI 3arpsi3HSIOTCS
OTXOJlaMU TPOW3BOJICTBA, BBIPYOAIOTCS Jieca, UCTPEONSIOTCS JAUKUE >KHUBOTHBIC,
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pa3pyllaoTcsl NPUPOAHBIE OHoreoneHo3bl. B pesysnbrare 3TOro OMOTHYECKHH
KPYTOBOPOT CTaHOBUTCS HE3aMKHYTHIM. VI3MEHsieTCsl TeueHHe MHOTHX T'eOXH-
MUYECKHX MPOIIECCOB Ha 3emie.

( Kinacendpukanusi npupoaHbIX pecypcoB )

CHechepnaeMLIe OPpUPOAHBIC PECYPChI ) ( I/IcqepnaeMLIe OPpUPOAHBIC PECYPChI )
1

(COJ’IHC‘IHa}I SHeprus )_ ( Bocnonusiemsie )— —(HCBOCHOJIHS[CMI)IC )

( DHeprust BeTpa )— ( JKHBOTHBII MUp )— [TpoctpancTBO

oOuranus

OHeprus MOPCKUX (PaCTI/ITeJ'ILHHﬁ MHp )—
BOJIH { ITonesnele )

( I ) HNCKOITaCMBIC
C Armocepmbiit )_ J10/10pOzIHE TOYB  |—

BO3ITYX

Oco0eHHO ocTpblii KOHQIIUKT B 3KOcHcTeMe Ouocdepbl BO3HUK IOJ BIIHS-
HHEM 3aCOPEHHUsSI Cpelbl PAJMOAKTHBHBIMH OCAJIKaMHU, Ta3000pa3HbIMU OTXOJa-
MH TIPOW3BOJICTB, MPOIAYKTaMH CTOpPaHUs, pa3iiBaMH HE(TH, BCEBO3MOKHBIMU
XAMHYECKAMH BEIIECTBAMH W MHOTMMH JPYTUMH. BONBIIMHCTBO MCKYCCTBEH-
HBIX OpPraHMYEeCKUX BEIIECTB (MONMATHIICH W IUIacTMacca) He IMOIaeTcs OHo-
TeHHOM TIepepaboOTKe JaKe C MOMOIIbI0 TPUOOB M OAKTEpHid, MMOTOMY OHH HE
BOBJICKAIOTCSI B OMOJIOTMUECKUI KPYTOBOPOT, a HAaKAIUIMBAIOTCsA B Omocdepe.

B Ouocdepe uumer cokpaiieHue OHOJIOTHYECKOTO pazHOOOpasusi — OrpOM-
HOIO MAaTepHajbHOIO PECypca, KOTOPBIM IOMOIAaeT €M COXPaHATh YCTOMYHMBOE
cocTosiHMe. TeMn BBIMHpAHUSI BHIOB B HACTOSIIEE BPEMs HAMHOTO pa3 BBIIIE,
4eM BO BECh IPEIIICCTBYONIMI Teprof. KoamdecTBO McYe3aronmx BHIOB pac-
TEHWH, JKUBOTHBIX, TPUOOB BO3PACTALT.

[To cBOMM TOCIIEICTBUSM BO3ICHCTBHS YEIIOBEUSCKOrO OOIIECTBAa HA CpEIy
oOUTaHUS MOTYT OBITh TOJIOKUTEIBFHBIMA H OTpHUIATENbHBIMA. OCHOBHBIE
IIyTA OTPHULATEIBHOIO BO3JECUCTBHS JIFOIEW HAa MPUPOAY 3aKIIOYAIOTCA B
pPacxXolOBaHUU €CTECTBEHHBIX OOTaTCTB — MPHUPOTHBIX PECYPCOB B BHUJE MH-
HEPaJbHOTO CHIPhs, BOJHBIX PECYPCOB; 3arPS3HCHUU OKPYKAIOIICH CPEIbl,
UCTPeONCHNH BHJOB, Pa3pylIeHUN OHMOTEOIEHO30B.

B skosoruueckoM, IpUpOIOOXPAHHOM acleKTe MPUPOIAHBIC PECYpPChI MPH-
HATO JCNUTh HA HCYEpIIaeMble W HEUcuepIiaeMbIe.

171



EcrectBennbie OorarcTBa IIaHETHI JENATCS HA HEBOCIONHSEMBIE W BOC-
nonHsiemble. K mepBbIM, HampuMep, OTHOCSAT MOJIE3HBIE HMCKONAEMBbIE, 3alachl
KOTOPBIX OTPAHWYCHBI. TEHICHIMI0O B HM3MEHEHUSX BOCIOIHAEMBIX MPHUPOI-
HBIX PECYpCOB MOMKHO IpOCIEIUTh Ha IpuMepe jeca. B Hacrosmiee Bpewms
JecaMH TIOKPBITO MeHee TpeTu cymm (0e3 AHTApKTHABI), TOTIa Kak B JIOU-
CTOpPUYECKUE BpeMEHa UM ObLIO 3aHATO HEe MeHee 70%. YHUUTOXKEHHE JIECOB,
MPEXkAE BCEro, Pe3K0 HapyIIaeT BOAHBIA peXuM TulaHeThl. [IpeppiBaercs 3a-
JiepKKa BOJIbI B MOBEPXHOCTHBIX CJOSIX IMOYBBI 32 CUET M3MEHEHUS €€ CTpPYyK-
Typbl: O€3JI€CHBIE Y4YacTKH 3€MHOM IMOBEPXHOCTH OOBIYHO TOYTH JIMIICHBI
PBIXJIOTO, OOraToro ryMycoMm IIOYBEHHOI'O CJIOs, CIIOCOOHOrO HaKarjuBaTh U
yACpKUBATh BOAY. YMEHBIIIAIOTCS 3alachl TPYHTOBBIX BOJ, MENEIOT peku. Ux
JTHO TIOKPBIBAETCS WJIOM, YTO MPHUBOAMT, B CBOIO OYEPEIb, K YHUUTOXKECHUIO
MECT HepecTa pbI0 W COKpAICHUI0 MX YHCICHHOCTH. Tamast BoJa W JIOXKIEBbIC
MOTOKM CMBIBAIOT, @ BETPBI, HE CIACPKUBAEMbIE JIECHOM MpEerpajioil, BHIBETPU-
BalOT TOYBEHHBIM cjIoi. B pesynprare Bo3HHMKaeT 3po3usi 1mouBbl. C BBIpYO-
KOW JIecOB THOHYT HACEJSIOIIMEe WX MTHUIIBI, 3BEpU, HACEKOMBIC-DHTOMOQAry.
BcenenctBue 3Toro GecnpensiTCTBEHHO PAa3MHOXKAIOTCSI BPEIUTENN  CEITBCKO-
XO3SUCTBEHHBIX KyabTyp. Jlec ouumiaer BO3AyX OT SJOBUTBIX 3arps3HEHUM,
B YAaCTHOCTH OH 3a/ICP)KUBACT PATUOAKTUBHBIC OCAIKH W TPETATCTBYET HUX
JaJbHEHIIEMy pacHpOCTPAHEHHIO, TO €CTh BBIpPYOKa JIECOB YCTpaHsET Baxk-
HBIi KOMITOHEHT CAaMOOYHILIEHHS BO3IyXa.

Takum 00pa3oM, u3-3a HEPAIMOHATIBHOTO 3EMIICTIONB30BAHUS YellOBeYe-
CTBO TIOTEPSUIO BCJIEACTBHE SPO3UU IMOYB OOMIMPHBIE TEPPUTOPHH, CTABIINE
MPAKTUYECKU HENPUTOIHBIMU JuIsl 3emiieAenus. CxonHas cHUTyalusl co3fa-
Jach U B CPEIHEA3MATCKOM PETHOHE, Korja OoJbliasi 4acTh BOAHOTO CTOKA
pex Amy-Jlapbu u Colp-/lapby 0TBOAMIIACH HA XJIONKOBBIE U PUCOBBIE MOJIS.
B pesynbrare pasmepbl ApalibCKOTO MOpS CTalld KaracTpOPUUECKH OBICTPO
YMEHBILAThCS, PE3KO BO3pOCIA €ro COJEHOCTh. YMEHBIIWIOCH HCIApPEHHE
BOJIBI C €r0 TOBEPXHOCTH, a KJIMMAT B PETHOHE CTaj CYIIECTBEHHO OoJee
cyxuM. Mcuesna Gonplas yacTh BUOB KMBOTHBIX M PACTEHUH, OOMTaBIIMX
B HEM M Ha MPWICKANINX TEPPUTOPHUSIX.

OnHa u3 ceppe3HEWIIUX MNPOOJEM COBPEMEHHOCTU — IOCTENEHHOE IO-
TEIUICHUE KJIMMaTa IUIAHETHI, CBS3aHHOTO B TEPBYIO OdYEpenb C BBIOPOCOM
B arMocdepy NIPOMBIIUIEHHBIMU NPEANPUIATUSIMH OIPOMHOIO KOJIMYECTBA
YIJIEKUCIIOTO Ta3a, OoJbIasi 4acTh KOTOPOTO HE MOXKET OBITh YyTHIIM3HPOBA-
Ha pacTeHMsAMHU B Mporecce GoTocuHTe3a. B pesynprate OH HakamanBaeTcs
B BEPXHHUX CJIOSX aTMOC(Epbl W MPEMATCTBYET €CTECTBEHHOW TEIUIOOTAade,
co3/maBas TaK Ha3bIBaeMbId MapHUKOBBIA 3(dekT. Temmeparypa armocdeps
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1 BEPXHUX CIIOE€B 3€MHOUM TOBEPXHOCTU IMPHU ITOM HEYKJIOHHO ITOBBITIIACTCS.
OTO MPUBOAUT K TAsTHUIO APKTHYECKUX M AHTAPKTUYCCKUX JIGTHUKOB, YTO
COTIPOBOXK/IACTCS  Pa3pyIICHUEM IPHUIIOJSIPHBIX  JKOJIOTHYECKUX  CHCTEM.
[TporHo3upyeTcsi panbHEHIee MOBBIIICHHE YPOBHS MHPOBOTO OKEaHa.

[TpoMbIIIeHHBIE OTXOJBI, PAAMOAKTUBHBIC BEIIECTBA, TECTHUIUIBI, IPH-
MEHSIEMbIE 1T OOpBOBI C BPEIUTEISIMH CEIIbCKOXO3SHCTBEHHBIX KYJIBTYD,
3arpsi3HSAIOT MPUPOAHYIO0 cpeay. K dmcny oTpHumarenbHBIX BIMSHHA YeIOBEKa
Ha OWocdepy OTHOCUTCS TaKKe HEPETYIMPYEMbI MPOMBICET PHIOBI, MIIEKO-
MUTAIONINX, OCCIO3BOHOYHBIX, BOIOPOCIICH, M3MEHEHHE XHUMHYECKOTO COCTa-
Ba BOJ, BO3IyXa, MOYBBI B pe3yibTare cOPOCOB OTXOAOB MPOMBIIIIICHHOCTH,
TPAHCTIOPTA M CEILCKOXO3IWCTBEHHOTO MPOM3BOACTBA. [Ipy 3TOM yMeHbIIaeT-
Csl HE TOJBKO YMCJIO JAMKUX KUBOTHBIX M JTUKOPACTYIIMX pacTeHUN Ha 3emie,
HO U OEcCleHO MCYe3aeT MX ECTECTBEHHAs Cpefa OOWTaHUS.

JlesTeNbHOCTD JIIONIeH, MpeoOpasyromas Mpupoay, HeM30eKHa, TaK Kak ¢
HEH CBA3aHO COBpEMEHHOoe M Oymyiiee Omarococtosinue HaceneHusi. CoBpe-
MEHHOE 4YEJIOBEYECTBO PACIIOJIaracT MCKIIOYMTEIHLHO MOIIHBIMHU (DakTopamu
BO3JICHCTBHUS HA MPUPOIY ILIAHETHI, KOTOPOE IO CBOWM ITOCIEIACTBUSIM MO-
XKeT OBITh M OTPHUIATCIBHBIM, W TOJOKHUTEIbHBIM. CIIeJOBaHHE MPUHITUITY
HAy4YHO OOOCHOBAaHHOTO PAIMOHAIBHOTO MPUPOIONOIB30BAHUS TT03BOJISIET
MOJIyYUTh B IIEJIOM TO3UTHUBHBIA WTOT.

PaumnonasibHoe NMPUPOAONOJIb30BAHNE — THI B3aMMOOTHOIICHHWH Yeso-
BEKa C OKPYXKAIOUIEH Cpeloi, MpU KOTOPOM JIFOAM CITOCOOHBI pa3yMHO OC-
BaWBaTh MPUPOJHBIE PECYpPChl M TPEIYyNPEKIaTh HETAaTUBHBIC IOCIEICTBUS
CBOCH JesaTeNnbHOCTH. [IpuMepoM pamMoOHAIBHOTO MPUPOAOIIOIB30BaAHUS
CIIY)KHUT CO3JaHUE KyJbTYPHBIX JaHAIIAPTOB, MPUMEHECHUE MaJOOTXOIHBIX H
0€30TXOMHBIX TexHOJNOTHH. K pannoHaibHOMY MPHPOIOTOIH30BAaHUIO OTHO-
CAT BHEJpPEHUE OMOJOTHYECKUX METOAOB OOPHOBI C BPEAUTEISIMU CEITBCKOTO
X03siiCTBa. PalMmoHaNLHBIM TMPUPOAOIOIB30BAHUEM TaKXKE MOXKHO CUUTATh
CO37IaHUE DKOJOTHYECKH YHUCTHIX BHUOB TOIUIMBA, IIMPOKOE HCIIOIH30BAHHE
BO300HOBIISIEMBIX M JKOJOTUYECKH YUCTBHIX MCTOYHUKOB SHEPTHH, TAKUX Kak
BETPOBasi, COJHEYHAs, SHEPrUs TPUIUBOB, IOJTYYEHHE W HCIOJIb30BaHUE
OMOTOIIIIMBA U3 MPOJYKTOB PACTHTEIBLHOTO MPOMCXOXKICHUS.

Maj100TX01HbIe TEXHOJOTHU — IPOU3BOJCTBEHHBIE IMPOIECCHI, KOTOPHIC
o0ecreunBarOT MaKCUMaJIbHO TIOJTHOE WCIOIb30BaHUE TIepepadaTbiBaeMOro
CBIpbSl U OOpa3yromuxcst oTxofoB. [Ipm 3TOM B OKpYyKaloIIyl0 Cpeay BO3-
BpAIlalOTCS BEIIECTBA B OTHOCUTEIILHO OE3BPEIHBIX KOJIWYECTBAX.

CrnenoBanue NMPUHIMITY HAYYHO 0OOCHOBAHHOTO PAIIMOHAIBHOTO MPUPOI0-
MOJIb30BAaHUS TMO3BOJISICT MOJYYUTh B IIEJIOM TO3UTHBHBIA HTOT.
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KiroueBble ciioBa: Ouonornueckoe pasHooOpasue, 3KOJOIMYECKHA KPU3UC, He-
BOCIIOJTHSIEMbIE U BOCIIONHsSIEMbIE MPUPOIHBIE PECYPChl, MAapHUKOBBIH 3(ddekr,
palyoHanbHOE TPUPOIOTIOIH30BAHNUE.

Bonpocsl u 3axanus.

1.

bl

OxapakTepusyiiTe OCHOBHBIC HAMpaBICHUS AHTPONOICHHOIO BO3ACHUCTBUS,
BBI3BIBAIOIETO 3arpsi3HEHUE OKpYXKAloIIed Cpesbl.

. Kakum obOpazom uenoBek BinuseT Ha kKiuMaT 3emun? KakoBBI TOCIIEACTBUS

TAKOI'O BIIMSHUA?

OnumuTe OCHOBHBIC MYTH AHTPONOTCHHOTO 3arps3HEHUS] BOJHOWU CpEJbI.
KakoBbl OCHOBHBIE MCTOYHHMKH aTMOCQEPHBIX 3arps3HEHUIN?
OxapakTepusyiite poOIeMbl, CBSI3aHHBIC C 3arpsi3HCHHEM aBTOTPAaHCIIOPTOM
B KPYIHBIX IOpoOjax arMOC(EpHOro BO3JyXa.

B dyeM omacHOCTb 3arpsi3HEHUS BO3AYIIHOW Cpelbl BbIOPOCAMU IPOMBIIII-
JICHHBIX TMPEIIPUITHN?

Boickasicume ceoe muenue.

1.

2.

Kakne ™MeponpusTHs MO TOBBIINICHUIO IUIOAOPOAHUS IIOYB TIPOBOISATCS B
Baleif MECTHOCTH?

it 00pbOBI C HACEKOMBIMU-BPEIUTEIISIMU MPUMEHUIM MECTHIMI, KOTO-
pBIH OBICTPO pasnarajcs W HE Bpenus Npupoae. B pesynpraTe HacaXIeHUS
Obun craceHbl. Tem He MeHee 3TO MPHUBEIO K CEPhE3HBIM 3KOJOTHYECKHM
nocneacteusaM. [logymaiiTe Kk Kakum.

PackpoiiTe CyTh MamOOTXOMHBIX W OE30TXOMHBIX TexHojorui. IlpmBenute
MIPUMEPHl WX TPUMCHCHHSI B BallleM PETHOHE.

B Hamell cTpaHe B mocienHee BpeMsl paclpoOCTPaHEHAa COPTUPOBKA Mycopa.
O06ocHy#Te CMBICT JTaHHOTO MEPONPUATHS C TO3HWIMK PANMOHAIHLHOTO TPH-
POIONOIB30BaHUSI U YCTOWYUBOTO Pa3BUTHSL.

3agaHust A1 CaMOCTOSITEIbHOI PaldoThI.

Hcnonp3yss JOMOTHUTENBHYIO JTUTEPATypy M COOCTBEHHBIC HAOIONEHMUS,
3amonHUTe Tabmuiyy. Co3maiite mpesentanuio B PowerPoint, Ha koTopoii
OTpa3uTEe CBOU PE3YNIBTATHI.

AHTpOl’[OFeHHBIe HU3MCHCHUSA B Co0cTBeHHAs1 AEATECJIbHOCTD 10 OXpPaHe

IKOCHCTEMAaxX OKpY:Kaloleil cpebl
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§ 34. OXPAHA PACTUTEJBHOI'O U JKUBOTHOI'O MHPA

Bcnovnume, uz xypca bomanuku u 30010euu, Kakue 8UObl HCUBOMHBIX U
pacmeHull nooiexcam 3auwjume.

OxpaHa npupoAbl — COBOKYITHOCTh MEXIYHAPOIHBIX, TOCYIapCTBEHHBIX
U PErHOHAIBHBIX MEPONPUITHA [JIsi COXPAHEHMsI, PAMOHAIBHOTO HCIOJb-
30BaHUsl M BOCIPOM3BOJCTBA MPUPOAbI 3eMiu. JlaHHas neqaTenbHOCTh pe-
anu3yeTcss B WMHTEPECaX HBIHE XUBYIIETO W OyaylIMX TOKOJIEHWH ITIOHCH.
OcHOBHOH 3ajauell NPUPOAOOXPAHHOM NEATEIBHOCTH SIBJIAETCS COXPAaHEHHE
BUIOBOTO pa3zHooOpa3us u reHodonna ¢uopbl u (ayHbl MIaHETHI.

Oxpana mMoxeT ObITh 3((EeKTUBHONW TOIBKO B TOM Cllydyae, €ciau OyayT
YUUTBHIBATbCS PA3NMUYHBIE IKOJIOTHUECKHE (DAKTOPHI, KOMILIEKCHO BIHSIOIIHNE
Ha pacTEHUsl M KUBOTHBIX, TaK KaK OHH SBIISIOTCS HEOTHEMJIEMBIMU KOMIIO-
HEHTAMHU OKPY)KAIOIICH CpeIbl W B3aMMOCBSI3aHBI JIPYT C JAPYTOM.

Heobxonumo coxpanuth OMOpa3zHOOOpa3ne COBpPEeMEHHON Ouocdepbl Ha-
1€l IUTAaHEThI, MOCKOJIBKY TOJIBKO B 3TOM Cilydae BO3MOXKHO JaJjibHEHIIee
YCTOMUMBOE COCYLIECTBOBAaHUE MPHUPOJBI U YEIOBEYECTBA Ha 3eMIle.

Oxpana mpupobl, B TOM YHCIE PACTUTEIBHOTO U KHUBOTHOI'O MHpa Ha-
el TUIaHeThl, OTHOCHTCA K MIOOanbHBIM TpoOieMaM coBpeMeHHOCTH. Ee
peleHre TpedyeT OObeIUHEHHBIX YCUIMHA M COBMECTHBIX JEHCTBUM YYEHBIX,
MPABUTEIbCTBEHHBIX YUPEKACHUNH M OOIIECTBEHHBIX OpPraHM3alUi Ha MEX-
rOCyAapCTBEHHOM YpOBHE. JTOM L€ CIy>KaT co3gaHHbld B 1948 r. Mexnay-
HapomHbIA coto3 oxpansl npupoasl (MCOII) n ocHoBannwni B 1961 . Bce-
MupHbiil (oun nuxor npuponslt (WWF). BaxxubiM 1marom asst BblIACTCHHS
U COXpaHEeHHs OMOopa3HOOOpas3usi B CaMOCTOSATENILHOE HAay4YHOE HallpaBlICHUE
cnyxwio mnposeneHue B [lapmwke B 1970 . crenuanbHONM MEXTyHAPOIHOM
KOH(EepeHILIMM H3KCIEPTOB MO HAyYHBIM OCHOBaM paIlMOHAJIBHOTO HCIIOJIb30-
BaHMsSI M OXpaHbl pecypcoB Omocheprl. B 1979 1. Ha ceccun [eHepanmbHOU
Accambrien OOH Oputa yupexxknena «IIporpamma OOH mo oxpyskaromieit
cpeae» (KOHEII). B 1992 rogy na Mexnaynaponnoii konpepenuuu OOH B
Puo-ne-XKanetipo no npobneme «llnanera 3emisn» Oblia BBIABUHYTA MPOrpam-
Ma «CoxpaHeHue OMOJOTHYECKOTO pazHooOpasus» u mpuHsita KoHBeHIHsS o
OMOJIOTUYECKOM pa3HOO0Opa3uM, MOANUCAHHAS MPEICTABUTEISIMU MTPABUTEIHCTB
179 ctpan mwmpa. B 3TUX nOKyMeHTax pa3paboTaHa BCEMHUpHas CTpaTerus
OXpaHbl BCEro pa3HOOOpa3usi BHJOB, CYIIECTBYIOIIMX Ha 3emIle.

Hauunas ¢ 2001 roma, exerogHo 22 Masi orMmeuaercss MexayHapo.-
HBI JIeHb Omonornyeckoro pasHooOpasus (International Day for Biological
Diversity). DToT mpa3IHWK HANOMHUHAET HE TOJBKO O IEHHOCTH OMOpa3HO-
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oOpa3usi, JOCTaBIIErOCS HaM OT SBOJIOIHMH, HO M O TIOOAJIBHON 3KOJIOTH-
4yeckol mpoOieme, CBSI3aHHOM ¢ ero cokpameHueM. [enaccambOnmes OOH
obwsBrita 2010 rom — MexayHapoaHBIM TOIOM OnopaszHooOpasws. 3HAYH-
MbIM coObITHEM cTano npuHsatue CropoHamu Konsennuu B Haroe B 2010 r.
Crparerudeckoro miaHa B OOJACTH COXpPaHEHHS W yCTOMYMBOTO HCIIOIH30-
BaHUsl OmopazHooOpaszus Ha 2011-2020 roapl. B pamkax 3Toro aecsTuieT-
HEro IUTaHa BCE CTPAHBI JIOJDKHBI MPUHSATH MEPHl K COXpPAHEHUIO OMOpa3HO-
o0pa3ust U BBITOJ, KOTOpbIE UM 00ECHEUUBAIOTCS.

Oxpana mpupoabl — 3TO CHCTEMa Mep, HANpaBICHHBIX Ha COXpaHEHHUE, pa-
LMOHAJILHOE MCIOJIb30BAHUE U BOCHPOM3BOJCTBO MPUPOIHBIX PECYPCOB 3EMIIH.

Kpacuble kHurun. I[Ipu moctpoeHnn kiacCU(UKAIMOHHBIX CUCTEM KH-
BBIX OPTaHM3MOB YYEHBIE CTOJIKHYJIHCH TaKke ¢ TeM (aKTOM, YTO HEKOTna
y)K€ M3BECTHBIC (DOPMBI KUBOTHBIX M PACTCHHH OKa3bIBAIOTCSI MCUE3HYBIIU-
MU ¢ Juna 3emiu, BbiMepminMu. Cpeau HUX, HampUMep, LIEPCTUCTBIM HO-
copor, BeiMepminid 10 ThIC. €T Ha3aJ B Pe3yJabTare OXOThl HA HETO JIOAEH
U W3MEHEHHs KJIMMara; TPU BHUJAA HEJETAILUX NTHUI POAa JAPOHT (I010)
u3 cemeiicTBa Toiy0eoOpa3HbIX, OOWTABIIMX B JiecaXx OCTpOBa MaBpHKWHIA,
uctpediennpix B XVIII Beke; Bun cTpaHcTByrommii romyor B CeBepHOM
AMepuKe, TIOJIHOCThIO HCTPEOJICHHBIM 4ernoBekoM B KoHIe XIX Beka; cym-
yarblii BoJK B TacMaHuw, emie u3peaka BcrpewaBmuiica B 40-x romax XIX
BEKa, HO YK€ TMOJHOCTBIO MCTPEOICHHBIN; AUKUI OBIK, WU TYp, BBIMEPIIHI
B EBpornie B nHauane XVII Beka (puc.53).

HcTtpebnenne 9emoBEeKOM >XUBOTHBIX M PACTEHUM, HApyIIEHHE HX MECT
oOuTaHMs NPUBEIM K TOMY, YTO MHOIME€ W3 HHMX CTalld PEIKMMU U HYKJIa-
torcs B oxpane. [lo mannmaruee MCOII B 1966 1. BrepBbeie ObUla H3MaHa
MexayHaponHas KpacHas kHura, BKIIIOYAroliasl BHJIbI, MOJUIEKAIUE OXPaHE.

B 1979 rony Owina yupexnena "Kpachas kaura Y3oekucrana', rie cobpa-
Hbl OCHOBHBIE CBEJCHMS O PEIKHUX M HAXOASALIMXCS MOJA YIpo30M HCUE3HOBE-
HUSl BUJIaX PACTCHUH M >KUBOTHBIX.

IlepBast Kpacnas xuura Y30ekucraHa, B KOTOPYIO BOULTH 63 BHAa MO3BO-
HOYHBIX XUBOTHBIX, OblIa omyonukoBaHa B 1983 roxy. B m3manue "Kpachoit
kauru" 1984 roma ObumM BKIIOYEHBI 163 HaxomsAmuxcs MOJ yrpo3oil ucues-
HOBEHHUS BHJIA PACTEHUH, Cyap0a KOTOPBHIX HAXOAMJIACh M HAXOAWUTCS B IICHTPE
BHUMAHHUS YYEHBIX U CIELUAIUCTOB PECITyOJINKH.

Kpacnas xaura nomkHa mepen3aaBaThCsl HE PEXKe OIHOTO pa3a B IATH JIET.

Bunbr pacrenuit B "KpacHoit kuure" pacnpenensitorcss mo 4 KaTeropusiMm
(crarycam) B cOOTBETCTBHHM C Kiaccudukamuenn MexmayHapogroro Corosza ox-
panbl npuponst (MCOID).

176



Puc.53. )Kusotnsle, Beimepiine k XX B.:
1 — cTennepoBa KOpoBa; 2 — EPCTUCTBIA HOCOPOT; 3 — CyMUaThIi BOJIK;
4 — cTpaHCTBYIOMINH TONy0b; 5 — Typ; 6 — APOHT; 7 — TUTAHTCKUI TUHOPHHC.

1. Ho-euoumomy ucuesnysuwiue unu ucuezaroujue 6udbl, YNCICHHOCTb U
apeajy KOTOPBIX COKPATHIIMChH JI0 KPUTHYECKOTO YPOBHS B pe3yJbTare MCTpeO-
JICHUS YEJIOBEKOM U BUbl HAXOASIIUECS MO YIrPO30il MCUE3HOBEHHUS.

2. Cokpawarowguecsa 6uodvl, YNCICHHOCTh U apeajl KOTOPbIX MMEIT TEH-
JCHIIMIO K YMEHBIIICHHUIO TOJ JEHCTBHEM SKolornueckux (akropon. Heobxo-
JIMa PETyJsIpHasi OIEHKA WX COCTOSHHSL.

3. Peokue e6uowvl. Bumpl, HE HaXOASALIUECS IO HEMOCPEICTBEHHON YTpo-
301 MCUE3HOBEHMS, HO BCTPEYAIOIIMECS B TAKOM HEOOJBIIOM KOJUYECTBE WIIH
B TaKMX OTPAHMYEHHBIX MO TUIOUIATN U CIEHU(PHUYSCKHX MecTaX OOHTaHWUS,
YTO MOTYT OBICTPO HCHYE3HYTh. TpelyeTcsi TmiareabHOe HaOMIoACHNE.

4. Heoocmamouno usyuennwvie 6uodbl, 0O KOTOPbIX HET TOYHBIX HAay4YHBIX
CBEIICHUI, HO €CThb OCHOBAaHHS CUMTaTh, YTO OHM MOTYT IONAcTh B TEPBBIC
TPU KaTreropuu (3TH BHUIBI TPEOYIOT AAJbHEHUIIET0 H3yueHHs ).

PexomeHnnanuy no BHECEHHIO BHJIOB PACTEHHM WM KUBOTHBIX B KpacHyro
KHUTY TOTOBAT MPEACTAaBUTENN psAa HENPaBUTEIbCTBEHHBIX OOIECTBEHHbBIX
HAyYHBIX W JKOJIOTMYECKUX opraHu3auuid. [To MHOruM npuumHam craryc Buaa
WU3MEHSIETCS, BOCCTAHOBIICHHBIE BHUJbI BBIBOJSATCS M3 KaT€rOpuu OXpaHSIEMBbIX.

Oco00 oxpansiemble NPUPOAHbIe TeppuTopuu. [ Hanbosee MOITHOTO
COXpaHEHHUs PACTUTEIHLHOTO W JKMBOTHOTO MHUpA HAIICH IUIAHETHI, a TaKXKe
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CBSI3aHHBIX C HUMH KOMIIOHEHTOB OMOC(ephl B pa3HBIX CTpaHAX MHpa Op-
TaHU3YIOTCSI 0CO00 OXpaHsSEeMbIe TMPHUPOIHBIC TEPPUTOPUU — 3aMOBEIHUKH,
3aKa3HUKU W HAlMOHAJIBbHBIC TApKH.

3anoeeonuxku — y4acTKM TIOBEPXHOCTH CYIIM WM BOJHOTO TPOCTpaH-
CTBa, B TpeAeNax KOTOPHIX BECh MPHUPOTHBIA KOMIUIEKC — PACTUTEIBHOCTD,
KUBOTHBIC, TI0YBA U T.II. — MOJIHOCTHIO M HABEYHO H3BAT W3 XO3SAWCTBECHHOTO
WCTIONB30BAaHUS U HAXOAWUTCS TOJ OXpaHOW rocyaapcTa. B 3amoBenHukax Be-
JIeTCS TOJBKO HAyYHO-HMCCIICIOBATENLCKasT padoTa.

Hexotopeie 3amoBennukn oObsBICHBI OnochepHbMU. B HHX B HETpOHY-
TOM COCTOSIHUM COXPAHSIOTCS HauOOJee TUMHYHBIC IS KaKIOW TPUPOIHOM
30HBI OMOr€OIEHO3bI.

3akaznuku — OXpaHsSEMbIC YYaCTKH, Ha KOTOPBIX MPH OTPaHUYCHHOM HC-
MOJIb30BAHMU TIPUPOJHBIX PECYPCOB OXPAHSIOT MPOMBICIOBBIE BUIBI PACTEHUI
W KMBOTHBIX. 3aKa3HWKHU CIIy>KaT JJIsi cOOpa JICKapCTBEHHBIX PACTCHUH, TPH-
OOB, STOJ, CITOPTUBHOM OXOTHI, PHIOHOM JIOBIIM M OPTraHU3YIOTCS OOBIYHO CPO-
koM Ha 10 mer. OrpaHu4eHHash XO3SMCTBEHHAs JACATEIBHOCTh B 3aKa3HUKaX
JIOITyCKAETCsl JIUIIIb B TOW MEpe, B KaKOM 3TO HE HAHOCUT BpENa OXPaHSIEMBIM
00beKTaM (OXOTHUYbE-TIPOMBICIIOBBIM 3BEPSIM, THE3IOBBSIM IITHIl, HEPECTHUIIH-
maM M MecCTaM Haryja pblO, JICKapCTBEHHBIM PACTEHUSM, Tpudam | Jp.).
3aKa3HUKN CYIIECTBEHHO JOTOIHSIOT CHUCTEMY 3arlOBEJIHUKOB, OOCCIICUMBAsI
coxpaHenue OorarctBa (opbl ¥ (QayHbl TOW WM MHOW CTPAHBI.

Hauuonansusie (npupoousie) napku — OXpaHsieMble TEPPUTOPHH U aKBa-
TOPUH, HA KOTOPBIX PACIOJIOKEHBI MPHUPOIHBIE KOMILUIEKCHI, MPEICTABIISIONINE
IKOJIOTUYECKYI0, MCTOPHUECKYI0 M 3CTETHYECKYIO IIEHHOCTh. B oTimume ot
3aMlOBETHIKOB, YacTh IUIONIAIM HAIIMOHAJIBHBIX TMAPKOB OTKPBITA JJISI PETyIIu-
pPYEMOro TIOCEIICHHUSI.

bomanuueckue caovt u 300n02uueckue napku. B nene coxpaneHuss u
BOCCTAHOBJICHHSI YMCIICHHOCTH PEIKUX BUJIOB XUBOTHBIX M PACTCHUN Ba)KHYIO
pOJb WrpatoT OOTAaHMYECKHE CaAbl M 300JI0THYeckhe mapku. OHMU TMO3BOJSIOT
CTHIacTH OTHENbHBIC MCYE3AIONINE B MPHUPOJC BHUILI OPTaHU3MOB U TEM CaMbIM
COXpaHUTh TEHO(MOH]I KUBOTO BeliecTBa Onocdepsl, ee OnopazHooOpaswue.

Iamamuuku npupoosl — IeHHBIE B HAYYHOM, KYJIBTYPHO-TI03HABATEIIHHOM
WA 3CTETUYECKOM OTHOIIECHUH TPHUPOTHBIE OOBEKTHI, OXpaHsIeMble TocyHap-
CTBOM: POIIH, 03€pa, BOJIOMAbI, CTAPUHHBIC MAPKH, PEIUKTOBBIE COOOIIECTBRA,
OT/ETIbHBIE JIEPEBbsI, PETUKTOBBIC BH/IBL.

B VY30ekucrane B KadecTBe 0CO0O0 OXpaHSIEMBIX MPUPOIHBIX TEPPUTOPHIA
JICUCTBYIOT 3allOBETHUKH, 3aKa3HUKKM W HAIMOHAJIBHBIC TApKH, SKOLIEHTPHI,
OOTaHMYECKUE CaJlbl, 300JIOTMYCCKUE TMAPKU W TAMATHUKU TPUPOJIBI.
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Puc.54. ['uccapckuii rocyiapCTBEHHBIH Puc.55. 3aamunckuii rocy1apcTBEHHBIN
3aIl0BETHHUK. 3aTIOBEIHIIK.

Tuccapckuit 2ocyoapcmeennwiii 3anoeeonux. Ha tepputopuu 3amnoBen-
HuKa obOuraer Oonee 250 BUIOB IO3BOHOYHBIX M OKoio 900 BHIOB Oecrio-
3BOHOYHBIX >KMBOTHBIX. 37I€Chb BCTPEUAIOTCS BUbl KUBOTHBIX, 3aHECEHHBIX B
KpacHyio kHury VY30ekucTaHa: W3 MIICKOMUTAOMNX |SHBb-ITAHCKHA OypbIid
MmenBenb, CpenHeazuarckuii co0oib, CHEXHbINM Oapc, TypkecTaHckas pbICh,
MaJIblii TIOAKOBOHOC M OOJIBIION MOAKOBOHOC, U3 MTHIl — OOpojad, open, 4ep-
HBIW aucT U sicrped. 3amoBenHUK Oorar pacTUTENbHBIM MupoMm. M3 pacre-
HUN TIONbIIAH O€JbIN, TIONBIIAH JKENTHIA, TIOJIbIAH YMMIraHCKWi, acTparai
Bobposa, spemypyc kpacHbl, aenbpuauyMm, nyk OmanuHa, Qepyrna Myckyc-
Has 3aHeceHbl B KpacHyio kHuUTy (puc. 54).

3aamMuHCcKuil 20cyoapcmeeHHulil 3anoee0HuK. B 3aaMUHCKOM 3arloBeIHU-
ke pactrer okono 700 BHIOB pacteHuil. M3 JieKapCcTBEHHBIX BUIOB BCTpeya-
I0TCSL JIeNb()MHUYM, THICSYETUCTHUK, BajepuaHa, Msita u Apyrue. KUBOTHBIMI
MHUp 3aloBEJHHMKA pPa3HOOOpa3eH, 37eCh OOHMTAIOT IMPECMBIKAIOIINECS: TypKe-
CTaHCKasl arama, I0JI03, JKEITOIY3UK, IyCThIHHAs smepuna. [ITuipl: BopoobH,
rpadu, apuoBbIi AyOOHOC, TypkecTaHCKUI (UInH, Kypornarka, TypkecTaHCKHiA
CKBOpEI], YEpPHOTOJIOBBI peMe3, OOBIKHOBEHHAs OJISINKA, TOpPHAs TPSCOTY3-
Ka. BbICOKO Ha ckajlax THE3JITCSl KPYIHbIE XMILHBIE MTUIBI — OEJIOrojOBbIE
CHIIbI, YepHbIe TpU(bI, OOPOAAUU-SATHATHUKHN (pHC.S5).

Koizvinkymckuit 2ocyoapcmeennsiii 3anoeeonux. Ha teppuropun 3aro-
BeJHMKA TpouspacTtaeT Oosiee 160 BuAOB pacTeHHil. 31eCh pacTyT TIOJIbIAH
Cornuiickuii, spemypyc KoponbkoBa, TypaHra, 4YepHasl MBa, YE€pHBII cakcay,
Oenplii cakcays, rpeOeHIIMK, KaHapiM. dDayHa 3amoBeTHUKA JIOBOJIBHO PAa3HO-
oOpa3Ha. B 3amoBenHuke OTMedeHBI BUBI, BKIIOUYEHHBbIE Kak B KpacHyro
kaury PecryOnuku Y30ekucran, Tak u B MexayHapoanbsiii KpacHbrii nuct
MCOIIL. DT10 6onbIION W Maiblii aMyJapbUHCKHH JDKEJIIONATOHOCHI, TypKe-
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Puc.56. CypxaHckuii TOCYIapCTBEHHBIN 3aIIOBETHUK.

CTAaHCKUN W apajbCKUW ycay, apajbCKUW MIMM. MIEKONUTAIOUUX MPEeICcTaB-
JSAI0T OyXapcKuil OJeHb, JUKeWpaH, U3 NTHUI] YMPOK, OOBIKHOBEHHas Ipoda,
opJiaH O€eJI0XBOCTBIN.

Cypxauckuit 2ocyoapcmeennvlii  3anoeéeOnux. B Hactosuiee BpeMsi B
3anoBeqHUKe 3aperucTpupoBano 6osiee 500 BunoB pacrenuil. dayna 3amnosen-
HHUKa MPEJCTaBIsIET COOON CIOXKHBIN €CTeCTBEHHBIH KOMIUIEKC, CBOMCTBEHHBIN
npupoAHbIM ycioBusiM Top Cpeanelr Asum: Oyxapckuil ypuan (6apan), JHkeu-
paH, TypkecTtaHckasi pbIch, BapaH, KoOpa, TypkecTaHckuil auct, opein, Gopo-
nad, OeNoroyNoBbId CUI, YepHBIA rpud, open-3meesn, sctped (puc.56).

3apaguwanckuit  00MUHHO-MYZAUHBLIL 3AN06EOHUK PACTIONOXKEH BAOIb
pexu 3apadmad. B 3anoBegHMKE 3aperMCTpUpOBaHO Oosiee CTa BUIOB
KUBOTHBIX. 3/1€Ch OXpaHSAETCA OOBIYHBIA 3asI-TONal, Oapcyk, KaparaHka,
11akaji, KaMbIIIOBBIM KOT, MUK0oOpa3 (puc.57).

Puc.57. 3apadmanckuii Puc.58. Yarkanbckuil ropHO-1ecHOM
JIOJIMHHO-TYTaliHBIN 3aI10BEAHUK. Oroc(epHBIii 3aMOBEIHUK.
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Kumabckuii zocyoapcmeennstit 3anoseonux. Kurabckuii rocygapcTBeH-
HBI 3allOBEHUK PACIONIOKEH B IOTO-3alaJHBIX OTporax 3apaduiaHckoro
xpebTa. OOBEKTaMU OXpaHbl B 3aMOBEAHUKE SBISIOTCS YHHKaJIbHBIC
najeoHToNornueckiue Haxonku. dayHa mpeacTaBiseT NTHUI] BKIIOYCHHBIX B
Kpacuyro kaury Ys0ekucrtana: OepkyT, OOpojad u JpyTHE.

Yamkanvckuil 20pHo-1ecHoll duocgepnulit 3anoeednuk. B 3anoBeqHu-
K€ OXPaHSIOTCA YHUKAIbHBIE M JHAEMHYHBIC BUJbl PACTEHUN W >KUBOTHBIX,
KOTOpBIE BCTPEUAIOTCS TONBKO 37€Ch. JKMBOTHBIH MHP COCTOMT W3 TOPHBIX
KO3JIOB, KOCYJIb, KaOAHOB, TYPKECTAHCKOW PBICH, KAMEHHBIX KYHHWII, CYpPKOB
Men36upa, TMKoOpa3oB, TOPHOCTACB, CHEXHOTO Oapca (MpOHC), PEITMKTOBBIX
cycnukoB (puc.58).

CoxpaHATh MPHUPOAY M OKPYXKAIOIIYI0 Cpedy, a TakkKe OEepekHO OTHO-
CUTBhCS K TPUPOAHBIM OOrarcTBaM — 3TO KaK MPaBOBas M KaK MOpaJbHas
00513aHHOCTh Ka)JIOTO YEJIOBEKa.

KiioueBbie ciioBa: 3alIOBCIHUK, 3aKa3HUK U HaHHOHaJ'ILHBIﬁ IapK, SKOLCHTP,
0OTaHUYECKHIA can, 300JIOTMUCCKUI MapkK, MaMATHUK IIPHUPOABLI, <<KpaCHaﬂ KHHTa».

BO]'[pOC])I H 3aJaHus.

1. C kaxko#l menpI0 CO3JMAI0TCS 0CO00 OXpaHseMbIe MPHUPOJHBIE TEPPUTOPUHU
(OOIIT): 3anmoBemHWKH, 3aKa3HWKW W HAIMOHAILHBIC (IIPUPOMHBIC) TTApKH?
UeM OoHHM OTIMYAIOTCSA APYT OT Apyra?

2. B dem 3akitouarorcsi (pyHKIIUHM 3allOBETHHUKOB, 3aKa3HUKOB M HAIIMOHAIBHBIX
MapKOB,

3. Uro takoe Kpachas xuura? Kakwe 3amaum oHa BbImomHseT? KakoBbl oCHO-
BaHWS IJIi BHECEHHS TOTO WM WHOTO BuAa B KpacHyio KHHTY?

4. Bo3MOXXHO JM HCKIIOUeHHWE BuAa W3 KpacHoit kamru? Urto sBIsSETCS OCHO-
BaHUEM JIJISI 3TOTO?

5. Ha xakue kareropuu TOAPA3JCISIOTCS pacTeHUs, BHeceHHble B «KpacHyro
KHUTY»?

3agaHus I CaMOCTOSITEIbHOI padoThI.
Hcnons3ys momydeHHBbIE 3HAHUSA, U3 Kypca OOTaHWKHM W 300JIOTHH, 3alOJTHHUTE
Ta0IuUILy.

KuBoTHbBIE 3aHECEHHbIE B Pacrenusi 3aHeceHHbIE B
«KpacHyo KHHUTY» «KpacHyro KHUTY»
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IJTABA 1IV. ®PHJIOT'EHE3 OPTAHUYECKOI'O MUPA

HN3yuyuB marepuan IV rinasbl, BBl cymeere:

MIOHUMAaTh U OOBACHATH CYIIHOCTb CAMOPETYJSALMH, KaK CBONCTBO KH-
BBIX OPraHU3MOB;

MOHUMATh U OOBSACHATH CYIIHOCTb HEPBHOH peryssiuu;

OIUCBHIBATh 3HAYECHWE M BUJbI PA3APAXKUMOCTU KUBBIX OPraHU3MOB;
pasziuyarb U CPaBHUBATh THUIIBI HEPBHOM CUCTEMBI;

MOHMMATh U OOBSICHATH CYIIHOCTh I'YMOPAJbHOW peryisuuu;
CpPaBHUBATh POJIM HEPBHOW M T'yMOPAJIbHOM DPETYISALINN;

ONHUCBHIBaTh U OOOCHOBBIBATH HBOJIOLMOHHBIE H3MEHEHHUs, KOTOpbIE
NPOM30LUIM B (PUIIOTeHe3e B CHCTEMaxX OPraHOB y PAacTEHUH U JKHUBBIX
OpraHU3MOB.

VVVVVY 'V

§ 35. OBIIAA XAPAKTEPUCTUKA ®UJIOT'EHE3A
OPITAHUYECKOI'O MHUPA

Bcnomnume, ma kaxkue spvi u nepuoovt 0enumcsi Ucmopust pazeumust
3emau?

®uinorene3 uiau ¢uiorenus (ot rped. phulon — mokonenue, miems, po;
genesis — pa3BUTHE), O3HAYAET UCTOPUUECKOE PA3BUTHE OPraHUYECKOTO MUDA.
dusnoreHe3 OpraHUYECKOro MUpa H3y4yaeTcs B3aWMOCBSI3aHHOM C HHIUBU-
IyaJbHbIM DPa3BUTHEM oOpraHuzMoB. OHTOreHe3 (OT rped. ontos — JIMYHBIM,
WH/IMBUIYaJIbHBIN; genesis — pa3BUTHE), MEPHOI WHAMBHIYaJbHOTO DPa3BH-
TUS MHOTOKJIETOUHBIX OPraHU3MOB HAuMHAas C 3UTOThl 1O KOHLIA XU3HHU.
buonorus u3yuaer QuiuoreHes OpraHM4YeCKOro MHpa, C TOUYKH 3PEHHUS
NOSABIICHUS M PAa3BUTHsI OMOJIOTMYECKUX BHUJIOB 3a UCTOPUYECKUI NEPUOJ C
MOMEHTa TMOsBJICHUS XU3HU. M3yueHue ¢uiorenesa oueHb BaKHO, TaK Kak,
COBpEMEHHasl Kilaccu(uKanus OMOJIOrMYECKUX BHUJOB OCHOBAHA HAa HEM.

B ¢wuorenesze opraHmueckoro mMupa BaXXHOE€ MECTO HUMEIOT OHooruye-
CKUU mporpecc W Oumojoruyeckuil perpecc. buonormyeckuii mporpecc xa-
paKTepu3yeTcss BO3pAcTaHUEM MPUCIOCOOJICHHOCTH OPIraHU3MOB K cpene
oOuTaHMs YBEIMUYEHHEM UHCIEHHOCTH 0CO0ed IaHHOM TIpyIIbl, pacliupe-
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HUEM apealia, MOSBICHUEM MHOrooopaszust (hopM, YCKOPEHHEM IPOIECCOB BU-
1000pa3oBaHusl, HA OCHOBAaHHUU KOTOPOTO YCKOPSETCS BO3HUKHOBEHHUE IPYTHX
CHCTEeMaTHYCCKHUX TPYIIIL.

[maBHBIMM HaINpaBlIEHUSIMH OHMOJOTMYECKOTO IpOrpecca SIBISIOTCS apore-
HE3, aJUIOTCHE3, KaTareHes.

Apozene3 (0T rped. airo — MOJHUMAIO U genesis — pa3BUTHE), WU MOpPGO-
(U3UOIOTUYECKUI TIPOTPECC, — IBOIIOIMOHHOE HAINpPAaBIICHHE, COMPOBOXKIAI0-
1meecs: MPHOOpPEeTeHHEM KPYIHBIX M3MEHEHUH CTPOeHHsS — apoMopdo30B.

braromapst HacnenCcTBEHHOH W3MEHYHMBOCTH, B IPOIECCE DBOJIIOIUU BO3-
HHUKAIOT HOBBIC TPHU3HAKH, TO3BOJISIOIINE OCBOUTH HOBBIE CPEIbl OOMTAHHA.
OpraHu3mbl ¢ HOBBIMU TIPU3HAKAMU SIBISIFOTCS MOP(OJIOTHUYESCKH, aHATOMHUYE-
CKH, (hU3MONOTHYECKH Ooliee MPUCHOCOONECHHBIMU, YeM HX MPEIKH, U TO3TO-
My HMMEIOT OOJIbIIe MPEHMYIIECTB B OOphOE 3a BHDKMBAHHE.

Apomopgho3 (oT Tpeu. airo — momHMMaro, morpha — oOpasen, ¢opma)
Wi MOp(hoPHU3MOIOTHYESCKHIA TIPOTPECC, O3HAYACT YCIOKHEHHE OpraHHU3aIluH,
noxHsATHE ee Ha Oojee BBICOKMH YpPOBEHb. VI3MeHEHHs B CTPOCHUH KHBOT-
HBIX B pe3yibrare apomopdos3a He SIBISIOTCS MPUCIIOCOOJICHUSMH K KaKUM-
00 CreNManbHBIM YCIOBUSAM cpenbl. OHM HOCAT OOLIMA XapakTep W JaroT
BO3MO)KHOCTh PACIIMPHUTh WCIIONB30BAaHWE YCIOBUI BHEIIHEH Cpeibl (HOBBIC
MCTOYHUKU TIMIIH, HOBBIE MeCTa OOHTaHWUs).

B HavampHOM JTame pa3BUTHS OPraHMYECKOTO MHUpA TPOH3OILIH TPH
KPYIHBIX apoMopdo3a ChIrpaBIIMX TPOMAJHYIO POJIb B JalbHEHIIEM pa3BH-
TUM KU3HU Ha 3emJie:

1. TlosiBnenre (hOTOCHHTE3UPYIONIMX OpraHu3MoB. [lepBbie KUBBIE OpraHu3-
MBI OBUT TETepOTPO(aMH, WCIIOIB3YIONMMI B KAa4eCTBE IUIIUA OPTraHUYECKHE
COEIMHEHUsI OKeaHa (MepBHMYHOTO OylbOHA), Y HUX BCE KU3HEHHBIE MPOIECCHI
MPOTEKAJIM B aHA’POOHBIX YCIOBUSX. BosHMKHOBeHME (DOTOCHHTE3a 00YyCIOBH-
JIO pa3lefieHne OpPraHW4YeCKOro MHpa Ha PaCTUTENbHBIA M KUBOTHBIA. DoTo-
CHUHTE3HUPYIOITUE OPraHM3MbI BBUICISUTM B aTtMocdepy CBOOOMHBINA KHCIOPO/I.
[pouiecc HakoruieHHs: B arMocdepe KHUCIopoaa CoCcOOCTBOBA BOZHUKHOBEHHIO
030HOBOTO CJIOSl, KOTOPBIA CIOCOOEH 3aJepiKMBAaTh OOJBIIYI0 YacTh KOPOTKO-
BOJIHOBBIX U YIBTPaHONETOBBIX Jydeil, TyOMTeNbHBIX Ui Bcero »xwuBoro. Ha-
Juare cBOOOTHOTO KHCJIOpona B arMocdepe CIIoCOOCTBOBAIO BO3HUKHOBEHUIO
a’po0HOTO TUMa JBIXaHUS U YCKOPEHHI0 OOMEHa BEIIECTB, BCIEICTBHE KOTOPO-
IO TPOU3OILTH JYKAPHOTHL

2. BO3HUKHOBEHHE MHOTOKJIETOUHBIX OPraHU3MOB. JTO 3aKOHOMEPHBIH
MPOIECC B DBOJIOIHMH KHUBBIX ()OPM, TaK KaK TPU ITOM OPraHU3M IPHOO-
peraer psn mpeuMylnecTB B OoprOe 3a cymectBoBanue. Ecnu y omgHOKIIe-
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TOYHBIX BCE JKH3HEHHO Ba)KHBIE IMPOIIECCHI MPOTEKAIOT B OJHON KIIETKE, TO
y MHOTOKJIETOYHBIX TPOUCXOIUT CHEIHIM3AIMs KICTOK B TIpeaesiax ol-
HOTO OpraHM3Ma, BKJIOYas BO3HMKHOBEHHE OTNEIbHBIX, HO B3aMMOCBS3aH-
HBIX TKaHEW W OpraHoB. B3anMOCBS3b KJIETOK YCHJIMBACT JKU3HCHHYIO CHITY
CHUCTEMBI 32 CUET MOBTOPEHUS KIIETOYHBIX MPOLIECCOB, pa3iesieHus (PyHKIIHA,
o0pa30BaHMs CHEIHAIBHBIX CTPYKTYp (TKaHEH, OpraHoB, CHCTEM OpPraHOB).
MHOTOKJIETOYHOCTh TO3BOJISIET HamboJiee TOJHO HCIOJIb30BaTh PE3epB
HACJIC/ICTBEHHOW W3MEHYUBOCTH, YTO YCKOPSET SBOJIOIMOHHBIC M3MCHCHHS.
Bonpiryto pois B 3TOM UTpaeT MOJOBOE Pa3MHOKEHHE, B KOTOPOM OObEIu-
HEHBI TOJIOBOM TIPOIECC W BOCIPOU3BEICHHUE.

3. Bo3HuKHOBEHHUE TMOJIOBOTO pa3MHOXKEHHUsA. M3BEeCTHO, UTO KHBBIE Opra-
HU3MBI Pa3MHOXKAIOTCSI OCCIOJBIM M TOJIOBBIM crioco0amu. B GonbIMHCTBE
CIIy4aeB TIOJIOBOE PA3MHOKEHUE COMPOBOXKAACTCS CIUSHUEM TaMeT, Npu
KOTOPOM BOCCTaHaBJIMBACTCS YIBOCHHBIM Habop xpomocoMm. OHO IMO3BOJISIET
O0ObEeIMHATh TEHETHYECKUIl MaTepuan OT JIByX POIUTEIbCKHUX OPTraHW3MOB,
oOecreunBaeT ONTHUMAJIbHBIC YCIOBHUS IS CO3JaHHS T€HETHYECKOTO Pa3HO-
oOpasusi M PEKOMOMHAIIMM TEHETHYECKOr0 Marepuajga B TIpenesiax BHUJA.
HoBbie reHeTnueckre KOMOMHAIMMA TECTUPYIOTCS OTOOPOM M JAIOT BO3MOXK-
HOCTh BHJIy BBDKHUTH B CIIydae PE3KO MEHSIOIIMXCA YCIOBHH OKpYXaromieu
CpPEIIbI.

['maBHBIMU apomopdo3aMu, TPOUCXOASIINE B KUBOTHOM MHpPE, SIBIIS-
I0TCS TIOSIBJICHHE M TIOCJICAYIOIIEe YCOBEPIICHCTBOBAHME HEPBHOW CHCTE-
MBI, TIUIIEBAPUTEILHON CHUCTEMBI, BBIICIUTEIBHON CUCTEMBI, IBIXaTeIbHOU
CHCTEMBI, CUCTEMbI KPOBOOOpAIIEHHsI, pa3eiiCHHE apTepUaIbHOTO U BEHO3HO-
ro KPOBOTOKA y MTHUIl U MIIEKOITUTAIONINX, BOZHUKHOBEHHUE TETIOKPOBHOCTH.

B mupe pacTeHmii THNMMYHBIME apoMopd03aMu SIBIISIOTCS, BBIXOI pacTe-
HUW Ha CyIIy, BOSHUKHOBEHHE TOJIOCEMEHHBIX, MOKPHITOCEMEHHBIX PACTCHHI
u apyrue. ApoMopdo3bl COXpPaHSIOTCS NMPHU AAIBHEUIIEH IBOJIONNUN U TPH-
BOJIAT K BO3HMKHOBEHHMIO HOBBIX KPYMHBIX CHCTEMAaTHYECKUX TPy — OTIe-
JIOB, THIIOB, KJIACCOB.

Annozenez (ot rped. alios — WHOH, NIPyro W genesis — pa3BUTHE) —
HBOJIIOIIMOHHOE HAIIPABJICHHUE, COMPOBOXKIAIOIICECS MPUOOPETCHUEM YacT-
HBIX TPUCTIOCOOTICHUI (MAMOATANTAaIMii), TPpU KOTOPOH y OJIM3KHX BHUIOB
MPOUCXOIUT CMEHA OJHMX YaCTHBIX TMPUCIOCOONCHHUIA APYTUMHU, a OOIIHMA
YPOBEHb OPTraHU3AlMH OCTAETCS MPEKHUM. DTOT MYTh JIOCTHXKEHUS OUOIIO-
THYECKOTO Tporpecca CBs3aH ¢ MPOHUKHOBEHUEM OPraHW3MOB B KaKHE-JIHOO
KOHKPETHBIE W OTPECIICHHBIE YCIOBUS CPEIbl B PE3ylIbTaTe Pa3BUTHs YacT-
HBIX TpucrocobneHuit. Tak Kak, 3TH W3MEHEHUS TO3BOJISIOT OpPTraHU3MaM
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aJanTUPOBAThCA K Y3KUM (IudHepeHIIMpOBaHHBIM) YCIOBUSIM, UX HAa3bIBAIOT
SKOJNOTHYEeCKON Tuddepenipanneil. Annorene3 BeAeT K OBICTPOMY IMOBBILIE-
HUIO YUCJIICHHOCTH, MHOTOOOpAa3Hio BUIOBOTO COCTaBa.

buonornveckuii mporpecc WHOTAA BBI3BAH M YHPOIIEHHUEM CTPYKTYPHI
Tena. B ¢unorenese 3TOT mporiecc Ha3bIBAETCS KATAar€HE30M.

Kamaczenez (ot rpeu. kata — nBrKeHHE BHU3, genesis — pa3BHTHE) ATO JBO-
JIOIMOHHOE HANpaBIICHWE, CBA3aHHOE C MPOHMKHOBEHHEM OpraHM3MOB B 00-
Jiee TMPOCTYI0 Cpeday OOHMTaHMS W COIMPOBOXKAAIOIIEECS OOIIMM YIPOICHUEM
opranusma — oOmiel aereHepareit. O0mas nereneparus — Mopdoduzronoru-
YEeCKUIl perpecc, KOTOpbIi BEAET K YIPOLICHHIO WIIM HMCYE3HOBEHHIO OPraHOB
aKTUBHOW >km3HU. OOmIas aereHeparys Kak IyTh OMOJOTMYECKOrO Iporpecca
HaOMIoaeTcss y MHOTHX (OpM M CBs3aHa IIAaBHBIM 00pa3oM € MEPEXOioM K
MapasuTUIeCKOMYy WM CcHIsgueMy oOpasy ku3Hu. Hampumep, y Bumo, obu-
TAIOLMX B MeEIIepax, IPOUCXOAUT PEAyKIMs OPraHOB 3pEHHs, EUTMEHTALUs,
CHIDKAETCSl aKTMBHOCTh TepeaBkeHus. [lpum nereHepanuu  €CTeCTBEHHBIM
MyTeM YCTPAHSAIOTCS OpraHbl, MOTEPSBIIME TPEKHEe 3HAYEHHE, OTKPHIBAIOTCS
BO3MOXKHOCTH JIJIsl  OOJIBILIETO0 HCHOJNB30BAHUSI DHEPIEeTHUECKUX MAaTEePUAIOB.
XoTsi mepexoq K cuasdeMy o0pasy OKM3HM M TACCUBHOMY IHTaHUIO
COMPOBOXKAAETCST YIPOIICHUEM OpraHU3allii, HO TPHUBOJUT K YBEIHMUYCHHUIO
YHUCIICHHOCTH OCOOEH STOro BHIAA, PACIIUPEHUIO €ro apeanga, K pa3Bu-
TUIO HOBBIX CHUCTEMATHUYECKUX TPYMI, TO €CTh K OMOJIOTHYECKOMY IIPOTpeccy.

KaroueBbie ciioBa: (uiioreHus, aporeHes, aJyIOreHe3, KarareHes, apoMopdos,
WAMOaanTays, o0Ias JereHepamus, dKoJorndeckas TudQepeHnams.

Bonpocsl u 3axanus.

1. Haiite ompeneneHue (UiIoreHesy OpraHMYeCcKOro MUpa.

2. Ha xaxue 3pbl ¥ NMEpUOIBI pa3JeNsaeTcss HCTOPHUUECKOE Pa3BUTHE OpraHuyec-
KOTO MHpa.

3. Haiigure mpuuvHBI BOBHUKHOBEHUS SKojorndeckoi auddepeHnuanum.

4. Kakue HarmpaBlieHUS] 3BOJIOIMH MPUBOASIT K OUOJOTHYECKOMY TIporpeccy?

3aganus AJIsl CaMOCTOSITEJILHOI PadoThI.
Onpenennute U3MEHEHHs TTPOU3OIIEANINE B CTPOCHUU Yy OBIYBETO IETHS M JI0XK-
JIEBOTO YepBs, C U3MEHEeHHeM oOpa3a >Ku3HH? 3aroiIHUTe TaOIuILy.

CpaBHuBaeMble NPU3HAKHU Bbrunii neneb Hoxnesoii yepBb

O06pa3 Xu3Hu

JIpIxanue
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KposooOpamienne

[MumeBapenue

PasMmuoxxenue

[uxi pazBuTus

§ 36. PUJIIOI'EHE3 PACTEHHUH. ®UJIOI'EHE3 BETETATHBHBIX
OPITAHOB PACTEHUH

OcHosvigascy Ha SHAHUA, I’lpuO6p€m€HHbl€ éamu 8 MAAOUUX Kjaccax,
onuwume eecemamuernvle OpcaHbl pacmeHuﬁ u ux d)yHKI/ﬂ/lu.

[Ton ¢umorene3om pacTeHHI MOHMMAETCS PAa3BUTHE OT OAHOKIIETOYHOTO
COCTOSIHMSI JIO TIOSIBJICHHSI LIBETKOBBIX PACTEHUM, a TaKKe UX HCTOPHUYECKOE
pa3BUTHE.

Bce xuBBIE OpraHm3mbl, Kak IIEJIOCTHAas CHCTEMa, COCTOST M3 CHUCTEM
OpraHoOB, B KOTOPBIX OpPraHbl B3aMMOCBSI3aHBI MEXIy COOOU OIpeneIeHHBIM
CTPOCHUEM M BBIMONHICMBIMUA (QYHKIHMIMH. OpraHbl 3aHUMAIOT OMNPEIEICH-
HOE MECTO, a TaK)K€ BBITIOJHSIOT OMPEACIICHHYIO (DYyHKITHIO.

N3BecTHO, YTO OpraHbl BHICHIMX PACTEHWM NENATCS Ha JIBE TPYMIbI: BEreTa-
TUBHBIE OpPraHbl U T€HEpPAaTHBHbIE OpraHbl. BererarMBHbIMUA OpraHaMH Ha3bIBAIOT-
Csl OpraHbl, KOTOpbIE O0ECIEUYMBAIOT POCT W PAa3BUTHE OPraHOB M BETETaTHMBHOC
pasmMHO)keHue. K BereratnBHBIM OpraHaM OTHOCSTCS KOPEHb, MOOET W MX BHIO-
n3MeHeHHbIe (popMbl. BererarmBHbIC OpraHbl BBICHIMX PACTCHHH H3-3a JUIATEIIb-
HOro (uoreHe3a o0IaIar0T BBICIIEH CTETIEHBIO CTPOCHUSI U (DYHKISMIL.

B koHie apxeickod 3pbl MOSBWIKMCH OJHM W3 TEPBBIX MPEIACTAaBUTENCH
MPOCTBIX OPTaHU3MOB, KOTOpPBIE OCYIIECTBISUIM (DOTOCHHTE3, TakKue Kak
OaKkTepuu W CHHE-3eJIeHbIe BOMOpOCan. DOTOCHHTE3, MPOTEKAIONIUN, B CHHE-
3€JIEHBIX BOJOPOCISX 000raTUil KHUCIOPOJOM OKPYKAIOUIYIO CPEy.

B mporepo3oiickyto 3py MOSBWINCH HACTOSIIIME PACTEHUS, TaKUE Kak
3eNieHble W KpacHble Bogopociu. [Ipu mocTukeHun BBICOKOTO YpOBHS (o-
TOCHHTE3a B 3€JICHBIX BOJOPOCISAX, OHU CTAJIM TOCIOACTBOBaTh B BOJHOM
cpene. B mporepo30oickon 3pe KH3Hb NMpOTeKana ToJbKO B Boxe. [losiBienue
W3 OJHOKJIETOYHBIX BOJOPOCTEH MHOTOKJIETOUHBIX BOIOPOCIEH SBISETCA B
MHUpE PACTEHUH — KPYMHBIM apoMOp(o30M. MHOTOKJIETOUYHBIE BOJOPOCIH C
MOMOIIbIO PU30UIO0B MPUKPEIUISUIUCH KO JHY.

HeoOxonuMoCTh yCIOKHEHUS! TeNa M PACUICHEHUSI €r0 Ha pa3Hble OpPraHbl
y BOJIOPOCJIEH OTCYTCTBYET, TaK KaK BCE MX KJIETKH HAXOISATCS B OIMHAKOBBIX
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YCIOBHSIX (TEMIEpaTypHBId PEXHUM, OCBEUICHHOCTh, MHHEPAILHOE MHUTAHUE,
razooomeH). Kaxnas kierka Bojopociiell 00bIYHO crocoOHa K (POTOCHHTE3Y.
VYMeHbIIeHHEe BOJABI B BOAHBIX OacceiHaxX MPHUBEIO K TOMY, YTO MHOTHE
BOJHBIC PACTEHHs OKaszajluch Ha cyme. Ha Oepery 3a cuer IesTeIbHOCTH
OakTepuil ¥ MUKPOOPTaHM3MOB HAYaJICA TPOIECC BOSHUKHOBEHUS MOYBHI.

Beliing Ha cymly, Npeaku COBPEMEHHBIX BBICIIMX PACTEHHMM IONAld B
HEONMaronpusTHBIE M COBEPIIEHHO HOBBIE ycinoBusa. Kucmopon, neobOxomu-
MBI JJIs JbIXaHUsS, M YIJIEKUCIBIM ra3, MCIOoNb3yeMbl ais (poTocuHTE3a,
pacTeHus TOJDKHBI OBLITM TOJy4yaTh W3 BO3IyXa, a BOAY — M3 mouBbl. HoBas
cpena obutaHus He ObUIa OMHOPOAHON. Bo3HMKIM TpOONEMBI, CBA3aHHBIE C
3aIUTOM OT BBICBIXaHHWS, MOMIOLIEHUS BOJABI M3 IOYBBI, CO3/IaHHE MEXaHU-
YeCKOW Omophl, coxpaHeHus crop.l3BecTHO, 4TO mpucrnocoOuBIIMECS Opra-
HU3MBI BBDKUBAIOT, PA3MHOXKAIOTCSI U Pa3BUBAIOTCS, a HEMPHUCIIOCOOMBIIHECS
OpraHu3Mbl — BBIMHUPAIOT.

CyuiecTBOBaHME PacTEHHl B HA3€MHO-BO3AYIIHOW CpPE/E€ CBSI3aHO C BO3-
HUKHOBEHUEM IIOJSPHOCTHU: HMXKHSSA 4YacTh PACTEHMS, NOIPYKasCh B IIOYBY,
MOIIoaja BOAY C PAacCTBOPEHHBIMU B HEMl MHUHEpaJIbHBIMHU BEILECTBAMM,
BEpXHsS YacTh, OCTAaBasCh Ha IOBEPXHOCTH, aKTHBHO (DOTOCHMHTE3MpOBasa
u obecrneunBaja BCE PACTEHHWE OPTaHUYECKUMH BEIIECTBAMHU. DTH TPUCIIO-
coOJIeHHs TPUBEIU K TMOSBICHUIO JIByX OCHOBHBIX BET€TaTHBHBIX OPIaHOB
COBPEMEHHBIX BBICHIMX PACTeHHI — KOpHS W molera.

Pacunenenue Ttena pacTeHUMH Ha OTHENbHBIE OpraHbl, YCIOKHEHHE MX
CTPYKTYpHI, YHKIIM ¥ TKAHEBOW OPraHM3alMH MPOUCXOIWIO IMOCTENEHHO,
U ABJSUIOCH PE3YJbTATOM JUIMTEIBHON JBOJIIOLMU PACTUTEIBLHOTO MUpA.

[lepBoit y Ha3zeMHBIX pPACTEHHI TOSBWIIACH IOKPOBHAS TKaHb, oOecre-
YyMBLIAs 3alUATY PACTEHHsI OT BBICBIXaHUS M MEXAHWYECKHUX IOBPEXKICHUM.
bnaronmapst pa3BuTHIO IPOBOISALIEH TKaHH, MOJ3EMHBIE U HA3€MHBIE YacCTH pac-
TEHU HMMEIT BO3MOXXHOCTh OOMEHUBAThCS pa3IMYHbIMU BellecTBaMH. Bona
C pPAaCTBOPEHHBIMHM B HEH MUHEPAJIbHBIMH COJIIMHM IIOJHHMMAjach BBEPX U3
IIOYBBI, & OPraHMYECKHUE BEIECTBA NIEPEMEIAINCH BHU3, K MOA3EMHBIM YacTiIM
pactenusi. YtoObl TPOTHBOCTOSITH CHJIAM TpaBUTAIMKM B BO3AYLIHOW Cpele,
BBIJICP)KMBATh TOPBIBBI BETpPa, pACTEHHAM IOTPEOOBANIOCh MEXaHWYeCKas
TKaHb. TakuMm 00pa3oM, B CHIIYPUICKOM TIEpHOJIE MAICO30MCKON 3Pl BO3HUK-
JM TIepBbIE HA3eMHbIE PAacTeHUs — NCUIOGUTHL. BBIXoa pacTeHuil U3 BOIBI Ha
CYIIy ¥ TIOSIBIIEHUE MCHMIOMUTOB, aallTUPOBABIINXCS K HEOMArompusTHON cpe-
7e, SIBISETCsS OJHUM W3 KPYIHBIX apoMopdo30B B MHUpe pacTteHuid. Bmecre ¢
9TUM B KEMOPUIHCKOM, OPJIOBUKCKOM M CHIIYPHICKOM IEpPHOaX MaIe030MCKOM
9pbl Pa3BUBAJIMUCH BOJOPOCIHA BO BCEMHUPHOM OKEaHE.

187



B crnenyromem 3a cuimypoM JIEBOHCKOM MMEPUOAE MATEO30MCKOU 3PbI MO-
SIBIISIFOTCSL MXH, TAalIOPOTHUKH, XBOIIM, TUIAyHbl. BereratuBHbIE OpraHbl MXOB
COCTOAT W3 PHU30UIOB, BBIMOMHSIOMMX (DYHKIIMIO KOPHEH, M W3 JIUCTHEB WU
cTebreil uMerolmMe MpocToe CTpoeHHe. JIMCThS MXOB COCTOSIT M3 OJHOCIIOMN-
HBIX KJIETOK C XJIOPO(UIUIOM, Y HUX OTCYTCTBYET NMPOBOASAIIAS TKAHb.

JlpeBHUE XBOILEBUIHbIC, HAIPUMEP KaJaMHUThI, JTOCTUTAIH 0 25 METPOB
BBICOTBI, PACIBETAIM B KAMEHHOYTOJIHHOM TEpHOJIe, HO B MEPMCKOM IEpH-
oJle, U3-3a PE3KOr0 M3MEHEHMs KiuMara, BbiMepid. COBpeMEHHbIE XBOIIU —
MHOTOJIETHUE TPABSIHUCThIE KOPHEBHUIIHBIC PACTEHUS, HMEIOIINE KOPEHbD,
JUCTBS, cTebenb. X cTebenpb pacuiieHeH Ha JUIMHHBIE MEXKIOY3JIHs U Yy3JIbl,
OT Y3JIOB OTXOAST MYTOBKH OOKOBBIX IOOETOB, JIMCThbSI MEIKHE YEIIyeBH]I-
HbI€, OYCHb CHUJIBHO PEAYIIMPOBAaHbI M HE MMEIOT XJOpOQHUILIA.

B omnnume ot 3acynuiMBoro eBoHa, KapOOH ObLIT BIAXKHBIM U TETLIBIM, YTO
MPUBEJIO K 3HAUUTEILHOMY Pa3BUTHUIO MAOPOTHUKOB. [lanmopoTHUKOBUIHBIE —
3TO MHOTOJIETHHE JHMCTOCTEOENbHbIE pacTeHHs, 00Jajalmue KOPHEBHUIIEM
W JIUCThSIMHU, CIIOPAHTUU COOpaHBI B TPYNIBI — COPYChl. BraxkHas, Teruias,
boraras yIIEKHCIBIM Ta3oM armocdepa crnocoOCTBOBaja HMHTEHCHBHOMY
Pa3BUTHIO THUTAHTCKUX MAMOpPOTHUKOB. WX oTMmepmine cTebiu momajaiu B
aHa’pOOHBIE YCIOBHS, HE MOABEPraiiCh THUEHUIO, YTO MPUBENIO K (HopMHUPO-
BaHMIO 3aJIeXe KaMeHHOro yris. KaMeHHOYroJbHBIN MEepUoN XapaKTepusy-
€TCSl TOCIIOJICTBOM MArlOPOTHUKOOOPA3HBIX HA CyIe, Pa3jIMYHbIX BOJOPOCIEH
B Mope. B aTom mepuone ncuiiopuThl BHIMUPAIOT M TOSBISIOTCS CEMEHHBIC
MANOpPOTHUKH. Y CEMEHHBIX MAlOpPOTHUKOB CEMEHA Pa3BHBAJIMCh Ha Kpasix
JUCTHEB, YTO JOKa3bIBaCT (PUIIOTCHETHUYECKYIO CBSI3b MEXIY BETeTaTUBHBIMH
Y TEHEPAaTHUBHBIMU OpPraHaMU PACTCHUU.

B kapOoHe BO3HMKaIOT MEpBUYHBIE TOJIOCEMEHHbIE pacTeHus. [losiBienue ce-
MEHHOTO Pa3MHOXKEHUSI SIBUJIOCH 3HAYUTEIBHBIM apoMOp(O30M B MHUPE PACTEHHUH.

[Taneo3olickast spa 3aBeplIaeTcsi MEPMCKUM MEPUOAOM, KOTOPBIA B OTIH-
gye OT KapOOHa XapaKTEePH30BAJICA CYXUM KIMMATOM. B 3THX yCIOBHUSIX TH-
TaHTCKUE TTAIOPOTHUKU CTAJIA BBIMHPATh, MOSBUIMCH TPABSIHUCTBIC (OPMBI
MAaNOPOTHUKOB, XBOIIEH W TUIAYHOB, MPUCIOCOOJCHHBIE K YKOHOMHUHU BOJIBI.
B koHlle mepuoja BEIMUPAIOT M CEMEHHBIE MAaOPOTHUKHU, & UX MECTO 3aHU-
MaroT JIPEBHHE TOJIOCEMEHHBIE PACTECHMS.

B TpuacoBom mnepuone TOSIBISIOTCS COBPEMEHHBIE TOJIOCEMEHHBIE pac-
TEHUs, TOCTOACTBYIOT JIPEBHUE TOJIOCEMEHHbBIC, JOCTHTAIOIINE HAWBBICIIETO
pacuBera. JlpeBHUE TOJIOCEMEHHBIE PACTCHHS, TaKUE€ KakK, KOpPAAWThl, OEH-
HETTUTHI BBIMEPIIA, COXPAHWINCh COCHA, KeIp, MUXTa, BEIbBUYMS, CarOBHUK,
TMHKTO OWJI00a W JIpyrue BUJIBI.
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[TosiBieHre TEPBBIX TMOKPHITOCEMEHHBIX PACTEHUH B IOPCKOM, TEPHUOJE
Me30304, SBISETCS HOBBIM 3HAYUTEIBHBIM apoMOpP(O30M B PACTUTEILHOM
mupe. Ilyrem manoamantanuii BO3HUKIN paziudHble (OPMBI KM3HHU: OJIHO-
JIETHUE, ABYJIETHUE, MHOTOJIETHUE TPABSHUCTHIE PACTEHHUS, TOIYKYCTAPHHKH,
KyCTapHUKHU U JiepeBbs. Cpenn MOKPHITOCEMEHHBIX €CTh BUAbI — Mapas3uThl,
BO3HUKILIME MyTEM JIeT€HEepaluu.

Mopdonornyeckoe, aHAaTOMUYECKOE W (PU3NOJIOTUYECKOE YCOBEPIIEHCTBO-
BaHUE BETETAaTUBHBIX OPraHOB IIBETKOBBIX PACTEHHUH 00ECHeumsno MOKpHI-
TOCEMEHHBIM O0JIblIoe OMOJIOTMYECKOE Pa3HOOOpa3ue U TOCMOACTBYIOIIEE
MOJIOKEHUE B PACTUTEIHLHOM MHPE.

Haumnast ¢ cepenuHbl MEJIOBOTO MEpUOJa, HAYMHAETCS TOCIOJICTBO
MOKPBITOCEMEHHBIX pacTeHuil. B Hacrosiiee BpeMs TMOKPHITOCEMEHHBIE
UTPAIOT pEHIAloNIyl0 poiib B (HOPMHUPOBAHMHM PACTUTEIHHOTO IMOKPOBA
3emau. AJANTUBHBIE pPEaKLMM, OCHOBAaHHBIE HAa JKOJOTHYECKHX U TEHEeTH-
YeCcKUX (aHEYIJIOUIus, MOJIUILIONNs) (akTopax crnocoOCTBOBaIM 00pa3zoBa-
HUIO OTPOMHOTO PAa3HOOOpa3Msl KU3HEHHBIX (OPM M HKOJOTHUYECKUX TPy
MOKPBITOCEMEHHBIX PAaCTEHUI.

Bce pacrenus mosBuiMch Onaronapsi JJIMTEIbBHOMY HUCTOPHYECKOMY pas-
BUTHIO, U SBIISIOTCS OCHOBHOM COCTAaBHOM 4YacThl0 OHOIIEHO3a M OCHOBOM
ueneil nuranus. brmaromaps ¢oTtocuHTe3y, cocTaB atMochepbl HaXOTUTCS B
PaBHOBECHUHU.

KaroueBsbie cioBa: ¢uiorenes pacteHuid, apomopdo3, nanoanantamus, oomas
JIereHepals, BereTaTUBHbIE OPraHbl.

BO]'[pOCbI n 3aaaHusl.

1. Jlalite oObscHeHUE (HUIOTCHE3y PacTCHHU.

2. OOBACHUTE YCOBEPIICHCTBOBAHME BETETATHBHBIX OPraHOB TOJOCEMEHHBIX
pacTeHui.

3. OObACHUTE YCOBEPIICHCTBOBAHNWE BETETATUBHBIX OPraHOB ITOKPHITOCEMEH-
HBIX pacTeHUM.

4. OObsicHUTE pOJb pacTeHHW B IBOJNIOLUH B OMOChEpEHI.

3aganus AJIsl CAaMOCTOSITEJILHOI PadoOThI.
3aronHUTe TAOIUITy SBONIONMOHHBIMU M3MEHEHUSMH B MUPE PaCcTCHUH.

Ipbl U NEePHOAbI IBOJIOLMOHHBbIE U3MEHEHUS
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§ 37. ®PUJIOTEHE3 PENNPOAYKTUBHBIX OPTAHOB PACTEHHUM

Obvsichume 3HA4UMOCMb CEHEPANMUBHbBIX OpP2AHOB pacmenuﬁ.

['enepatuBHbIE (WJIM  pPENPOAYKTHBHBIE) OpraHbl —  CIELUaJIbHbIC
oprasbl, 00ecreYrBaONIMe Pa3MHOKEHUE PACTEHUH, pacceleHne MOTOMCTBA,
COXpaHEHHE U MPOLBETAHHE BHUAA. DTH OpPraHbl 00ecleunBarOT Oecronoe u
II0JIOBOE PAa3MHOXKEHUE PACTEHUU.

AHanu3upys ¢ TOYKH 3PEHHsI PA3MHOKEHHUS OPTaHU3Mbl, OTHOCSILIUECS K
CUCTEMATUYECKUM pa3/ellaM pacTeHHil, MOXXHO YBUAETb TO, YTO OHHU pa3-
MHOKAIOTCS OOBIYHBIM JICJICHHEM, C MOMOIIBIO CIIOP U CEMsH.

Paznuuaror ciegyromue TUIBI MOJIOBOIO IpoLecca: M3oramusi, rerepora-
MUsl U ooramusi. B mosoBoM pa3sMHOKEHHUH PACTEHHMU MPHU CIUSHUH TOJIOBBIX
KJIETOK ¥ 00pa30BaHME 3UTOTHl y HEKOTOPBIX BHUJIOB MPOUCXOAUT U30TAMUS, Y
IpyTruX — rereporamusi, y OOJIBIIMHCTBA BHUJIOB HAONIOIAETCS OOTaMusl.

[TooBOE pa3sMHOKEHHE IIMPOKO BCTPEYAIOCH Yy Pa3BUBAIOILIMXCS B BOJE
pacTeHuil. Y BOAOpOCIEH TeHEepaTUBHBIE OPraHbl OTCYTCTBYIOT, OJHOKJIETOY-
HBIE BOJIOPOCIIM Pa3MHOXKAIOTCS MyTeM OOBIYHOTO JIEJIeHUs, a B HEOIaromnpu-
ATHBIX YCJIOBHUSAX 3TO KJIETKAa Y4acTBYEeT B IOJIOBOM PAa3MHOXKECHHH.

KonoHuanbHble BOIOPOCIM Pa3MHOXAIOTCA C IOMOIIbIO TOPMOTOHHUEB,
a MHOTOKJIETOYHBIE BOJOPOCIM PA3MHOKAIOTCS pa3/ieJIeHHEeM TaJlJloMa Ha
yactu — (pparmMeHTanmenr uiaM 300cmopaMu. B HeOnMarompusTHBIX YCIOBH-
X BOAOPOCIH OOpa3zylOT XI'YTUKOBBIE TaMEThl, B PE3YylbTaTe UX CIHUSIHUS
oOpa3yercss 3Wrora. 3WUrora IMOKPHITA IJIOTHOW OOOJOYKOH, OHa CIOCOOHA
MEPEHOCUTh HEONAronpUsTHBIE YCJIOBHS M COXPaHATh >KU3HECHOCOOHOCTD,
U3 3UTOTHl PA3BUBAETCS HOBBIM OPraHU3M.

B pesynbrare TEKTOHMYECKMX H3MEHEHUHN MOJHUMANIAach 3€MHas Kopa,
MIOCTENEHHO PacIIMpsIIach CyIla, BOAOPOCIAM, IPUCIOCOOIEHHBIM K JKHU3HU
B BOAHOHM cpee, MPUXOAMIOCH aalTHUPOBAThCd K HOBBIM ycioBuUsM. Heko-
TOpbIE JPEBHHE BOJOPOCIU MOCTENEHHO CMOIIU HPUCHOCOOMTHCA K Ha3eM-
HOMY O0Opa3y >ku3HH. M3mMeHeHHe cpeibl OOMTAaHMS TNPUBEIM HE TOJIBKO K
W3MEHEHHIO BEreTaTUBHOIO TAJUIOMa, HO U Ipoliecca Pa3sMHOXKEHUS.

PernpoaykTUBHBIMU OpraHamMu pacTE€HUM SIBIISIIOTCS: Y CIIOPOBBIX PACTEHUMN —
COpYCBI, CHOPOHOCHBIE KOJIOCKH, CIIOPAHTMU, AHTEPUJUU U APXETOHHUU; Y Ce-
MEHHBIX PAaCTeHHM — IIWIIKU, LBETKH, TUIOJbI, CEMEHA, MbLIbIEBOM MEIIOK U
ceMs3a4aToK. DTH opraHbl (OPMHUPYIOTCA B KU3HU PACTCHUN B ONpENEseH-
HBIM MEepUOJ U BBHINOJIHSIOT IIABHYIO (YHKIMIO — Pa3MHOXKEHUS.
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Y Ha3eMHBIX PACTEHUW B OTIMYMUA OT BOAOPOCIIEH, MOSIBUIMCH MHOTOKJIE-
TOYHBIE CHOPOOOpa3yIoIIe OpraHbl (CHOPAHTHH) U TaMeToOOpasyIoIue op-
ra"pl (raMeTaHruu: apXeroOHWM M aHTepUAuH). B 1MKiie pa3BUTHSA y BBICIIMX
CTHIOPOBBIX PAaCTeHUM, TAKUX KaK, MXH, TUIAyHbI, MAOPOTHUKH, XBOIIH MPOHUC-
XOIUT CMEHA TOKOJIEHWH: rameroduTa (IMOKOJICHHEe, 00eCIieurBaroIiee pa3Bu-
THE TaMeT W OIUIOJOTBOpEHHE) M cropoduTa (MOKOJIEHHE, 00ECIIeUnBaIOIIee
pa3BUTHE U CO3PEBAaHHUE CIOp). Y MXOB B OHTOT'€HE3E JOMHUHHPYET TaMeTO(UT.
B nporiecce rctopuueckoro pa3BuUTHs BBICIIUX CIIOPOBBIX PACTEHHM (ILJIayHBI,
MArOPOTHUKH, XBOIIM) BBISBUJIOCH YIPOIIEHHE TameTopuTa M YCIOKHEHUE,
yAy4IlIEHUE B CTPOCHUHU CTopoduTa. Y HHUX TOCTOACTBYET CIIOPOQUT.

CnopoBble pacTeHHs pa3MHOXkaroTcs crnopamu. CHopbl pacTeHH —
MUKPOCKOITMYECKHE 3a4aTKW PACTEHHM, CIyXKallue Il HMX Pa3MHOXKECHHS.
[IpencraBnsror co0oii  OAHOKIETOUHBIE OOpa30BaHUsA, COIEPIKAIINE OYCHb
Majoe KOJMYECTBO MUTATEILHBIX BEHIECTB UIA pa3BuThs. [Ipu HeOmarompu-
STHBIX YCJIOBMSIX OOJbIIasi 4acTh crop mnorudaer. OO0si3aTebHBIM YCIOBUEM
JUIE HOPMaJbHOTO PAa3BUTHs rameTodura sBISETCS AOCTATOYHOE KOJIMYECTBO
Biaru. M3 crnop, BbIpacTaloT 0coOM TOJOBOTO MokKojieHus (ramerodur). OHH
UMEIOT CTelHaIbHble MYKCKHE W JKEHCKHE IOJIOBBIE OPTaHbl, B KOTOPBIX
Pa3BUBAIOTCA MYKCKHE U JKCHCKHE TOJIOBBIE KJIETKU (TaMeThl) — TMOJBHX-
HBIE CIIEPMATO30M/bl M HEMOJIBWKHBIC sMIEeKIeTKUA. JIJis OIuIomoTBOpEHHMS
HeoOxonmuMa Boja. M3 OIUIOMOTBOPEHHOM SIMIICKIICTKHA 00pa3yeTcst 3apO;IbIIiL.
3apospii, 00pa30BaBIIMICSA, B TMPOIECCE OIUIOJOTBOPEHHUS pPa3BUBACTCS 3a
cuet rameropura. OH TpopacTacT W MpeBpamaeTcsi B 0cCo0b Oecroioro
MOKOJIEHUS, KOTOpasi pa3MHOXKAETCSl CIIOpPaMH.

B mporecce 3BOMIOIMK MTPOU3OILIA TEPBbIE CEMEHHBIC PACTEHHSI — CEMEH-
HbIe TAaOpOTHUKU. CeMsi — BBICOKOCIECIMAIM3UPOBAHHBIA OpPraH Pa3MHOKEHHSI
U paccelieHus] pacTeHUM MO 3eMHOM mMoBepxHOCTH. CeMsi 10 TOJIHOIO Co3pe-
BaHMs PA3BUBAETCS B MATEPUHCKOM pAacTeHUHM. B omimume OT crnopsel, cemeHa
MHOTOKJICTOYHBI, COZIEPKAT 3HAUYUTEIBHOE KOJIMYECTBO IMUTATEILHBIX BEIIECTB;
UMEIOT TPOWHYIO TIPUPOMLY: SHAOCHEPM, 3apofbIll, CeMeHHas Koxkypa. Cewms
3alIUIIACT 3apOoAbIIl OT HEOJAroNpUsATHBIX BO3IACUCTBUI BHEUIHEH CpPEbl,
00ecCIeunBaeT €ro MUTAaTeIbHBIMKU BEIIECTBAMU HAa PAHHHUX 3Tarax pa3BUTHSL.

Crnenyroumum  apoMopd030M CEMEHHBIX PACTEHUW CIEAyeT CUUTaTh
MOSIBJICHHE TBUIBIIEBON TPYyOKH, MO KOTOPOW MY’KCKas rameTa JBIDKETCS K
xKeHCKoM. OTMIONOTBOPEHUIO MPEAIIECTBYET OmblIeHHe. MyKCKHE TaMeThl,
JIUIICHBI )KTYTUKOB U HA3bIBAIOTCS CIIEPMUSIMU, MPOIECC OIUIOJOTBOPEHHS HE
3aBUCHUT OT HaJW4us BOIbI. braromapst 5TOMy CEMEHHBIE PACTEHHS CMOTIJIH
pactpoCTpaHUThCSI MO Bcel 3emiie M 3aHATh TOCIOJCTBYIONIEE TOJOKCHHE
MOYTH BO BCEX OMOIIEHO3aX.
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CeMeHHbBIC pacTeHHs MPEICTABJICHBI JIByMsl OTICIAMH: TOJIOCEMEHHBIC U
MTOKPBITOCEMEHHBIC.

Tonocemenuvie pacmenusi — BBICHINE PACTCHHS, HE MMEIOIINE IIBETKOB U
TJI0OA0B, HO CIOCOOHBIE K 00pa3oBaHWi0 ceMsiH. OHM HMMEIOT He3alllHIIeH-
HbIE CeMs3ayaTKH, pacrojararlinuecs OTKPHITO HAa CEMEHHBIX YeIIysaX IIH-
mek. OOpa3oBaHUIO CEMEHH TPEAIISCTBYET OMBUICHHE, 3aTeM OILIONOTBOpE-
Hue. [o0ceMeHHbIe XapaKTePU3yTCs HAJUYUEeM apXEerOHHs M TallJIOMIHOTO
9HIOCIIEPMa, OTCYTCTBHEM 3aBSI3H.

[IIupokoe pacrpocTpaHeHUEe W Pa3HOOOpa3HMe CTPOCHHS IBETKOBBIX pacTe-
HUH 00YCJIOBJICHO NMPHOOPETEHWEM MMHU B IPOIECCE IBOJIOIUK Psijia apoMOp-
(030B: 1BEeTKa, 00Opa30BaHMWE B COCTABE IBETKA 3aBsI3W, 3aKJIFOUAIONIEH B ceOe
CeMs3auaTKi M TPEJOXPAHSIOMEH WX OT JACUCTBUS HEONArompHUsATHBIX YCIIO-
BHUI cpenbl, 11ofa, 0ojiee COBEPIICHHOW MPOBOMASINEH CHUCTEMBI — COCYIIOB.

[maBHBIMM YacTSIMH LIBETKA SIBJISFOTCSl THIYMHKA M TMECTHUK, IMOCIE TPOIIeC-
ca ONBLICHHUS MPOMCXOIUT JIBOMHOE OIUIONOTBOpeHue. CeMsIiouka, pacrolio-
KCHHasl B 3aBs3W, MPEBpaIIacTCs B ceMs, a 3aBsi3b — B 1wiof. CeMeHa, UMero-
M€ 3apOJbIIIl, 3amac MUTATeIbHBIX BEIICCTB U KOXKYPY, 3alUINECHBI TKAHSIMH
OKOJIOTIJIOJIHWKA OT BHEINIHMX BO3JACHCTBUH. B manmpHEHIeM OKOJOIIIOMHUK
oOecrieurBaeT pacnpoCTpaHEHHE CEMsSH TeM WM MHBIM CIIOCOOOM.

Mopdonoruyeckue NMpU3HAKK IBETKOB M TUIONOB Pa3zHOOOpa3Hbl, UMEHHO
OHH JIe)KaT B OCHOBE CHUCTEMATHKH IOKPBITOCEMEHHBIX pacTeHuil. PasmuuHble
MEXaHU3Mbl OIBUICHHUS IIBETKOB, OCYIIECTBISIEMbIE HACCKOMBIMHU, BETPOM,
BOJIOM, JKUBOTHBIMH, a TaKe MEXaHH3Mbl PACHpPOCTPAHCHHS CEMSH M IUIOIOB
TaKXKE€ C TIOMOINBIO XHUBOTHBIX M TTHIl, CamMopa30pachlBaHUEM W APYTUMH
crioco0aMu TPHUBEIM K PaCIIMPEHHIO apealioB W YBEIUYEHHUIO pa3HooOpa-
3us BHIOB. B pesynbrare BOZHUKHOBEHHsS Pa3zHOOOPa3HBIX JKU3HEHHBIX (OpPM
(epeBbsl, KyCTapHHKH, TPaBbl M JIp.), MOKPBHITOCEMEHHBIC — E€IMHCTBCHHAS
TpyIma pacTeHud, oOpa3yromias CIOKHBIE MHOTOSPYCHBIE COOOIIEeCTBA |
3aHHUMAIOIas TOCIOACTBYIOIIEE MOJIOKEHHE B PACTUTCIILHOM MHUDE.

Bce pacrenus otnena [TokpbITOCcEMEHHBIE TIOPA3ICISIOTCS HA JIBa Klacca:
JIBY/IOJIBHBIC M OJHOOJIbHBIC.

KuroueBbie cioBa: nsoramusi, rereporamusi, 0OraMusi, pa3MHOKEHUE PAaCTEHUMH,
raMeTouT, cropopuT, TeHepaTuBHbIC OpraHbl.
Bomnpocsl u 3axanus.

1. JlaiiTe ompeneneHue IeHEpPaTUBHBIM OpraHaM pacTeHUIl.
2. CpaBHuTe (GOPMUPOBAHHUE CEMEHH Y CEMEHHBIX HAalOPOTHUKOB M Y TOJO-
CEMCHHBIX PacTECHHH.
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3. CpaBHI/ITC IMpOLCCChl ONBUICHUA W OIUIOAOTBOPCHUA Yy TOJOCEMCHHBIX U
MMOKPBITOCCMCHHBIX paCTeHI/Iﬁ. OOBSICHUTE UX CXOACTBAa U pas3jinvus.

4. OObsicHUTE CYIIHOCTB IIponecca HBOﬁHOFO OINIOAOTBOPCHUS, NPOUCXOAAIIC-
IO Yy HOKPBITOCECMCHHBIX paCTCHHﬁ.

3anaHus AJIsi CAaMOCTOSITELHONH PadoThl.

1. [JlaiiTe cpaBHHUTEIBHYIO XapaKTEPHUCTUKY CIIOPOBBIM PACTEHUSM.
CpaBHuBaeMble CBOiicTBa Mxu ITanopoTHUKH XBomu
BereratuBHble opranbl

I'eneparvBHBIE OpraHbl
CmeHa nokoJieHuin
Bbecnionoe pasmHoxkeHue
[TosoBo€ pasMHOXKEHHE
Apomopdo3st

2. JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY TOJOCEMEHHBIM U TMOKPBITO
CEMEHHBIM PACTECHUSIM.

CpaBHHBaeMble

o TI'onocemennnle pactenns | IlokpbITOCEeMeHHBIEC pAaCTeHUsI
CBOIiCTBa

JKuznennsie GopMBI
Apomoph o361
JKU3HEeHHBIN [TUKIT
IIpencraBurenu

. JlaGoparopnasi padora Ne4.

Tema: W3ydenune apomMopdo30B W HIMOANANTAIMA Ha TPUMEPE CHOPOBBIX,
TOJIOCEMEHHBIX U ITOKPBITOCEMEHHBIX PACTEHHM.

Hesas padoThl: ONpeAETUTh HANPABICHHUS SBOJIOLUH, U3yYUTh apoMOP(O3bI H
MOUOANANTAlMA CIIOPOBBIX, TOJIOCEMEHHBIX M MOKPBITOCEMEHHBIX PaCTEHUI.

Marepuan u oOopyroBaHWe: repOapuM WIM >KMBbIE 00paslibl CHOPOBBIX,
TOJIOCEMEHHBIX U MOKPBITOCEMEHHBIX PACTEHHM.

Xon padoTsI:

1. Omnpepnenure BereTaTUBHbIE OpPraHbl MXOB, MNANOPOTHUKOBHJHBIX, XBOIIIE-
BUJIHBIX, CIIOPOBBIX, TOJIOCEMEHHBIX M MOKPBITOCEMEHHBIX PaCTEHUH.

2. Ompepnenute TEeHEPATUBHBIE OPraHbl MXOB, [MANIOPOTHUKOBUIHBIX, XBOIIIE-
BUJIHBIX, CIIOPOBBIX, TOJIOCEMEHHBIX M TOKPBITOCEMEHHBIX PaCTEHUH.

3. Uzyunre apoMop¢o3bl KKIOTO OT/AENa PACTCHUH. 3alOJHUTE TAOJIHILY.

Otnesbl pacTeHuid Apomopdo3bl

OTxen MOXOBUAHBIE

OTI[eJ'I NMaroOpOTHUKOBUAHBIC
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Oten XBOIIEBUIHBIE

OT1en roJioceEMEHHBIE

OTaen moKPBITOCEMEHHEIE

4. Onpenenure UAMOATANTAIMM KaXJIOTO BUAA PACTCHUH. 3alOJIHUTE TAOJIHILY.

Buasbl pacrenuii HNnnoapanrauuu

Mox dyHapwust

BoasHoii manopoTHUK

XBOII[ IOJIEBON
CocHa 0OBIKHOBEHHAS
KynbTypHBIil BHUHOTpa

5. Cpenaiite BBIBOJ HAa OCHOBE CJICJIAHHBIX BaMU HAOJIIONECHUIA.

§ 38. 9BOJIOINMOHHBIE UBSMEHEHHUA B )KUBOTHOM MHUPE

Bcnomnume us Kypca 3oo07io0cuu Kﬂaccuqbukauuio HCUBOMHO2O MUpdA.

dusioreHe3 )KMBOTHBIX — MCTOPUYECKOE PA3BUTUC >KMBOTHOTO MHpa, Ha-
YMHAs OT OJAHOKJICTOYHBIX JI0 MJyEKomHTarommx. JKuBble OpraHu3Mbl, 00jaja-
TOIIUE TTOJIC3HOM HACJIEICTBEHHON M3MEHYMBOCTBIO, HIMEIOT MOP(OIOTHIECKHE,
AHATOMUYECKHE MPEHMYIIECTBA IO CPABHEHUIO C TMPEIKaMH, B pe3yjibTare
€CTECTBEHHOTO OTOOpa YBEIMUYMBACTCA YHUCIO 0CO0EeH, 00Iamaroninx MaKCH-
MaJIbHOM MPHUCTIOCOOIEHHOCTRIO0. B 3BOJIOINK JKUBOTHBIX OOJIBIIIOE 3HAUCHUE
UMEET KpYyMHbIC apoMop(]o3bl, BO3HUKIINEC HA HAYaJbHBIX 3Tanax pa3BUTHS
KM3HU Ha 3€MJIC. IOSIBIICHHE IIOJIOBOIO PAa3MHOXKCHHS W TOSBJICHHE MHOIO-
KJICTOUHBIX OpraHu3moB. OO MIaH CTPOCHHS, CXOACTBO YKU3HEHHBIX MPO-
IIECCOB MEXIY TMPEACTABUTEIIIMU Pa3HBbIX CUCTEMATHUYCCKUX TPYIII SBISCTCS
JI0Ka3aTeJIbCTBOM SBOJIIOIIMOHHOTO MPOMCXOXICHUS BHJIOB OT OOILIEro IpesKa.
CoBpeMEeHHYI0 CHCTEMY >KMBOTHBIX, IMOCTPOCHHYIO Ha TPHHIMIAX pPOJCTBA,
MOYKHO TPEACTAaBUTh KaK POAOCIOBHOE (WM (PUIOT€HETUYECKOE) APEBO, OT-
pakaroIiee OCHOBHBIC ATaIlbl SBOJIIOIMH JKUBOTHBIX (pHC.59).

IIpoucxoxkaeHnne OTHOKJIETOYHBIX KUBOTHBIX. [lepBbie >KHMBBIC CyIIle-
CTBa — MPOTOOMOHTHI OBUTM TIOXOKM Ha MEJIBYANIINE CIM3UCThIC KOMOUKH.
OHHM MOIII pacTH, yCBaWBas M3 OKPY)KAIOMICH Cpeabl MUTATEIBHBIC BeIle-
CTBa, M Pa3MHOXKATbCs. B pe3ynbrare €CTECTBEHHOTO OTOOpa 3TH MEPBUYHBIC
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OpraHu3Mbl MOCTENEHHO YCIIOXKHSUIMCh, BIIOCIEACTBUUA OT HHUX MPOU3O0LLUIH
IIEPBbIE OJHOKJETOYHbIE OpPraHU3Mbl — IPOKAPUOTHI, 3aTE€M JYKApPUOTBHI.
VYd4eHple TONArarmT, YTO MPEIKAMU OJHOKJICTOYHBIX KMBOTHBIX OBLIH TeTe-
poTpodHBIE OpPraHU3Mbl — HPOCTEHIINE KIyTHKOBbIe. Cpeau MpoCTeHInx
UMEIOTCSI HE TOJBKO OJHOKJIETOYHBbIC, HO M KOJOHHAJIbHBIE (HDOPMBIL.

IIpoucxoxaeHne MHOTIOKJIETOYHBIX KUBOTHBIX. YUEHBIE CUMUTAIOT, YTO
IIEPBbIE MHOTOKJIETOYHBIE KUBOTHBIE ITPOM3OLLIA OT APEBHUX KOJIOHUAJb-
HBIX JKT'YTUKOBBIX. COCTaBISIOIIME UX KIJIETKH PAacHOJIOKUIMCh B JIBa CIIOS,
oOpa3ys skronepMmy U sHTOAepMY. [lonocTe ractpyisl 0Opa3zyeT mepBUYHBIN
KHUIIIEYHUK, KOTOPBIA OTKPBIBAETCS MEPBUYHBIM PTOM HAPYXKY.

Cy1iecTByeT psii TUIIOTE3 IMPOUCXOXKACHUS MHOTOKJIETOYHBIX KHUBOTHBIX.
HaunbGonee mmpoko wu3BecTHbIMHM siBIstoTCa Tunore3sl M.M. Meunukosa.
N3y4asi npUMUTHBHBIX MHOTOKJIETOYHBIX JKMBOTHBIX — T'YOOK, OH OOHapy»Ku,
YTO 00pa30BaHUE BHYTPEHHErO CJIOSl y HUX MPOMCXOAUT IIyTEM MMMMIpaIUU
BO BHYTPCHHIOIO TOJOCTh. [IpeAKn MHOTOKJIETOYHBIX OBUIM OpraHW3MamH,
COCTOAILIMMH M3 JIByX CJIOEB KJIETOK: HapyKHOrO W BHYTpeHHero. Hapyx-
HBIA cJI0K 00pa3oBaH JKTYTUKOBBIMH KJIETKaMH, BBIMOJHSAIOUUME (YHKIHIO
JNBUKEHUS, BHYTPEHHHMH € CJIOM COCTOMT M3 KIETOK, OCYIIECTBISIOMINX
¢aronuto3. Takum 00pa3oM, MPOU3ONUIM I'YOKH M KHILIEYHOIOJIOCTHBIE, KO-
TOpbIE SIBJISIIOTCS HACTOSIIIMMHM MHOTOKJIETOUYHBIMU JKMBOTHBIMU. Y HHUX HET
TKaHE! U OpPraHoOB.

Y nnockux depBel BIEpBbIE CPEAW MHOTOKJIETOYHBIX KHUBOTHBIX
MOSBIISIETCA TPETHUM, CPEIHUM, CIOM — Me30[epMa, Y4acTBYIOIIUN B
0o0pa30oBaHMM OPraHOB U CHCTEM OpraHoB. BO3HUKHOBEHHME NHUILEBa-
PUTENBHOW, BBIAECIUTEIBHON, HEPBHOM M IIOJOBOM CHUCTEM SBISIOTCS
KpynHbIMH apomopdo3amu. BmecTe ¢ TeM IIOCKHME YEpBU CXOJIHBI C
KHUILIEYHOMOJOCTHBIMUA IO CTPOCHHUIO MULIEBAPUTEIBHON CHUCTEMBI, KOTO-
pas UMEET BUJI CJIENIO 3aMKHYTOI'0 MEIIKA C €AUHCTBEHHBIM OTBEPCTUEM —
potoBeiM. Ilpeamonararor, 4to B mpomecce OOpbOBI 3a cCylIeCTBOBA-
HHUE, €CTECTBEHHOTO OTOOpa MIOCKHE YE€PBU MPOU3OILIM OT BBIMEPIIHX
NPEBHUX KHUILIEYHOIIOJOCTHBIX. B CBA3M ¢ moi3aHWEM Yy 3THUX JKMBOTHBIX
BO3HHKJIM TIEPEJHUN W 3aJHUN KOHIIBI, OpPIONIHAS W CHHUHHAS CTOPOHBI.
OHu crTanmu JBYyCTOPOHHE-CUMMETPUYHBIMU. [lepBBIMM TOSBUIUCH
CBOOOTHOXKHUBYIIIME YEPBU, & MAPa3UTUUECKHE BO3HUKIW TO3IHEE.

OCHOBHOM TpPU3HAK, OTIMYAIOIIMK KpPYIVIBIX 4YE€pBEH OT IUIOCKHUX,
OKpyTJiasi B MOTMEPEYHOM ceueHHH (opMma Tea, HaIU4Yhe MEePBHYHON MOJIOCTU
Te€Jla W aHAJbHOTO OTBEPCTHS, CPEAHET0 M 3aJHEr0 OTIEJIOB KHUILIECYHHUKA.
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[Ipeanonararor, YTO KPymIiible YEPBU MPOU3OULINA OT APEBHUX MOPCKHUX peEC-
HUYHBIX IJIOCKUX 4yepBel. [loaTBepKIeHHs 3TOMY MOKHO HAMTHU B CTpOe-
HUW TPUMHUTHBHBIX KPYIJIBIX YEPBEH, TEIO KOTOPBIX MOKPHITO HA OPIOIIHOM
IOBEPXHOCTU PECHUYKAMMU.

[Ipenkn COBpPEMEHHBIX KOJBYATBIX YEPBEW MNPOU3OLUIM OT JPEBHUX
CBOOOHOKUBYIIIUX PECHUYHBIX TUIOCKUX 4YepBed. J[oka3zaTreabCcTBOM 3TOMY
CIIy’KUT, CXOJICTBO HEPBHOW CHUCTEMBI U BBIICIUTEIBHON CHUCTEMBI JTUUYUHOK
MHOTOIIETUHKOBBIX KOJIBYATBIX YEPBEHM C CUCTEMaMHM OPraHOB IUIAHAPHUU.
BaxHbIM MOMEHTOM B HUX 3BOJIIOLIMU SIBIISIETCS PACUJICHEHHE Tejla Ha Cer-
MeHTHI. [losiBIeHME BTOPUYHON TMOJIOCTH TeJla, WMEIOIIETO COOCTBEHHBIC
CTEHKHU, IOABICHUE MO3IOBOTO TaHINIUS, OKOJOINIOTOYHOTO HEPBHOTO KOJIb-
1a ¥ OpIOIIHOW HEPBHOM IIEMOYKH, MOSBICHHE KPOBEHOCHON CUCTEMBI, yC-
JIOXKHEHUE THUIIEBAPUTEIBHON CUCTEMBI SABJIAIOTCS TJIABHBIMHU 3BOJIIOIUOH-
HBIMU W3MEHEHUSIMM, Onarojapsi KOTOPbIM OHHM COXPAaHWJIUCH B 0ophOe 3a
CYIIECTBOBAaHUS M €CTECTBEHHOM OTOOpe. B CBSI3M ¢ aKTUBHBIM JIBHKCHH-
€M y KOJIBYAThIX YepBEHW MOSIBUJIACh KPOBEHOCHAs CHCTEMa, CHaOKaromas
TEJIO NUTATEIbHBIMU BEIIECTBAMH M KHUCJIOPOAOM. ManonEeTUHKOBBIE YEPBU
MPOU3O0IIM OT JIPEBHUX MHOTOILIETHUHKOBBIX. HekoTopoe ympolieHue B nx
CTPOCHHUM OPraHOB JIBUKEHUS CBS3aHO C MPHUCIOCOOJIEHHUEM K JKU3HU B
noyse. OT JpEBHUX MAJIOUIETUHKOBBIX YEPBEH MPOMU3OILIM W THSIBKU.

MOoJUTFOCKM HHM TIO BHEUIHEMY, HU [0 BHYTPEHHEMY CTPOCHHIO HE IOXO-
KU Ha KOJIbYaThIX yepBeil. OgHAKO pa3BUTHE y HUX MPOUCXOAUT OJUHAKOBO:
Yy MHOTHX BHJIOB MOPCKHX OpIOXOHOTUX MOJUIIOCKOB €CTh JIMYMHKA, OYEHb
MOX0Kasi Ha JIMYMHKY MOPCKHUX MHOTOIIETUHKOBBIX uepBeld. Takum oOpa-
30M, O TPOUCXOXKJICHHH MOJUTIOCKOB W KOJBYATHIX YEPBEH OT OOIMMX Tpe.-
KOB CBHUJETEIBCTBYIOT JaHHbIE SMOpHOIOTHH. MOJUTIOCKH — JIBYCTOPOHHE-
CHUMMETPUYHBIC JKUBOTHBIE, HO HEKOTOPBIE BHUJABI CTAHOBATCS ACUMMETPHUY-
HBIMM M3 — 3a CHUPAJbHOIO 3aKpy4yuMBaHUs Tellda. Y HUX HECErMEHTUPO-
BaHHOE TEJO, COCTOsIIee y OOJBIIMHCTBA W3 TOJOBBI, TYJIOBUIA W HOTH.
Opraspl apixaHus — xkaOpbl wiM Jierkue. [losBWIOCH cepille, yBEITHYHB-
1iee CKOPOCTh KPOBOOOpAIEHUsS, YTO CYIIECTBEHHO IOBBICUIO MHTEHCHUB-
HOCTh METa0OJWYECKUX TporeccoB. [Ipow3omnmia nanpHeWas KOHIICHTPAIHS
HEPBHOM CHUCTEMBI — 0Opa30BaHUE KPYMHBIX HEPBHBIX Y3JI0B B Pa3IUYHBIX
oTAenax Teja. BO3HUKIM NHUIIEBAPUTENBHBIE JKEIe3bl, oOecreunBIne Oosee
ObicTpoe ® TIOJIHOE TepeBapuBaHue numm. OOpa3oBaINCh PAKOBUHBI,
BBITIOJHSIONTME (PYHKIIMM HAPYKHOTO WJIM BHYTPEHHETO CKeJieTa W 3alllHIla-
IOIIME MOJIJIFOCKOB.
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[IpencraBurenu pa3HbIX KIACCOB WICHUCTOHOTMX OTIMYAIOTCS MEXKIY
co0oil oTzenamu Tena, ypoBHeM augdepeHIay rojIoBHOIO OT/ENa, KOJINYeCcT-
BOM M CTPOCHHEM HOT, pa3BUTHEM. [|[peBHHE YICHUCTOHOTHE — TPHIOOHUTHI —
HAallOMUHAJIM MOPCKMX MHOTOUIETHHKOBBIX 4Y€pBEH, HO B OTIMYUE OT HHUX
HMMEIN Ha KaKJIOM KOJIbLIE Tejla OJHY Mapy KOHEYHOCTEH, IMOXOXKUX HA HOTH
YJIEHUCTOHOTHX. [IpoIBeTaHME YJICHHCTOHOTHX CBA3aHO C MPUOOPETCHHEM
B TIpoIlecce JBONIOLUU psifa apoMop(o30B: MPOYHOTO HAPYKHOTO CKEJETa;
pa3felIeHHOE Ha OTAEIbl CErMEHTHPOBAHHOE TENO; MOJBHUYKHBIE WICHHUCTHIE
KOHEYHOCTH, IyYKM MBIIIL, MPEACTABICHHBIE MONEPEYHONOIOCATON MYCKY-
natypoil. KOHEYHOCTH YJI€HUCTOHOTMX COCTOSAT M3 YJICHUKOB, COEIMHEHHBIX
JIpyr C APYroM IpH IOMOIIM CYCTaBOB, KOTOPbIE NOMOTalOT YIEHHUCTOHOI'MM
COBEpILATh CIOKHBIE Pa3HOOOpa3HbIC MBMKEHUS. PacronokeHHbIe B pa3HBIX
YacTAX Tejla, KOHEYHOCTH BBITIONHSIOT Pa3jMYHbIC KU3HEHHO BaXKHBIE (DyHK-
LUU: JBUTATEIbHYI0, MUILEAOOBIBAIOIIYI0, YYyBCTBUTENIbHYIO. MBIl uJjie-
HUCTOHOTHX U (epeHIIPOBaHbl K BBINOTHEHUIO (PYHKIIMIA: MBIIIIBI TOJIO-
BBl — JKE€BATEJIbHYIO, TPYAHbIE — JbIXaTeabHYy10. Opranbl JbIXaHUs — *KaOphl,
JIeroyHble Memku Jubo Tpaxeu. HepBHas cucrema COCTOMT U3 CIUBIIUXCS
HAJTIOTOYHBIX HEPBHBIX TaHIIMEB M OPIOLIHOW HEPBHOM IETIOYKH.

JBOJIOIMOHHBIE U3MEHEHHNs XOpAOBbIX. Husee xopaoBoe )KMBOTHOE —
JAHIETHUK, KOTOPOTO, OTHOCST K TpYyIIe OeCYEpPErmHBIX THIA XOPIOBBIX,
UMEET YepThl CXOACTBA C KOJBYATBIMU 4YepBAMU. MBIl JIAHLIETHUKA
pacroyio)keHbl B BHUJAE JIGHT U TMOJAEJICHbl MOMNEPEYHBIMU MEPErOpoaAKaMu
Ha CErMEHTBI, YTO TOBOPUT O €r0 CXOJACTBE C KOJBYaTbIMU 4YepBAMH. Ero
3aMKHyTasi KpPOBEHOCHasi cucTeMa Oe3 cepiia CXOQHAa C KPOBEHOCHOM cHuCTe-
MO Konpyarbix yepBed. CTpoeHHe OpraHoB BBIJENIECHHS], OTCYTCTBUE TOJIOBHOTO
MO3ra, Kak M y KOJIBbYaTbhIX YEpBEil.

Tun XopmoBele O00BEAMHSET KUBOTHBIX, BEChbMa pPAa3HOOOPA3HBIX IO
BHEIIHEMY BHJYy, 00pa3y >KM3HU M ycioBusiM obutanus. Ho mpencraButenu
3TOr0 THUMa O00JaAal0T OOIMMH MPU3HAKAMU M €IUHBIM IJIAHOM CTPOCHHS.
BHyTpeHHHM OCEBBIM CKENEeTOM CIyKHUT Xopaa. Ilpu paszBuTum 3aponblima
XopJa o0pasyercss U3 CJOSl SHTOJIEPMBI, OTAEIAACH OT CIIMHHOM 4acTH 3apo-
JBIIIEBON KUMKW, Y HU3IIUX XOPAOBBIX OHA BBITIONHSAET (DYHKIIMIO BHYTPEH-
HEro OCEBOr0 CKeJeTa IMOKU3HEHHO, y BBICIIUX — (PyHKUHMOHHPYET B 3apo-
JBIIIEBOM Pa3BUTHUH, @ Y B3POCIHBIX KUBOTHBIX 3aMEIIAETCS MTO3BOHOYHHKOM.
lenTpanbHass HepBHas CUCTeMa NPEACTaBICHA HEPBHOM TPYOKOW, KOTOpas
IpU pa3sBUTHM 3apofbliia oOpa3yeTcst M3 clos IKToaepMbl. Pacmonoxena
HepBHas TpyOKa HaJ XOpAOW. Y HM3IIMX XOPAOBBIX OHA HE TMOAPA3ICISICTCS
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Ha OTJAEJBI, a Y BBICIIUX Pa3JeisieTCsl Ha COUHHOW W TOJNOBHOM MO3r. TpyoO-
4yaroe CTPOCHUE IEHTPAJbHOM HEPBHOW CHCTEMbI XapaKTEPHO MPAKTUYECKU
JUTS BCEX XOpIOBBIX. KpoBEeHOCHasi cucTeMa 3aMKHYTas, y BBICIIUX XOPIIO-
BBIX Pa3BUBAETCsS MYCKYJbHBI HAaCOCHBIM opraH — cepaue. Ilepennuii otnen
MUIICBAPUTEITHLHON TPYOKH — TJIOTKAa MMEET >kaOepHbIe OTBEpCTHs] U (YyHK-
UOHHUPYET KaK OOIIMIA OTAEN MUIIEBAPUTEIBLHON U JBIXaTeIbHOU CUCTEM. Y
HU3MKUX (OpPM HA UX CTEHKaX pacroiararoTcs >ka0pbl, (YHKIHMOHUPYIOIIHNE
B TEUEHHE BCEH >KM3HU. Y BBICIINX XOPAOBBIX 3a4aTKH JKaOp MOSBIISIOTCS
Ha OIpPENETCHHBIX CTAIUSAX 3apOBIIIEBOIO Pa3BUTHS, a Y B3POCIBIX >KUBOT-
HBIX Pa3BHUBAIOTCS JICTKHUE.

Onna rpynma XOpJOBBIX IEpeluia K JKU3HU Ha JHE MOps, porouiemMy o00-
pa3y >KM3HU M COXpaHWIAcCh 10 HAIIUX IHEH. DTO JIAHUETHUKHU, MpUHAIJIe-
xKamme K OecuepenHbiM. JINYMHOYHO-XOPJOBBbIE Ha paHHEM 3Tare SBOJIOIHIH
Nepeluin K cuagueMy oOpasy >KM3HM Ha TBEpAbIX I'pyHTaX. B xome perpec-
CHUBHOW SBOJIIOIIMN CTPOCHHUE B3POCIBIX KXUBOTHBIX YIPOCTHUIOCH — XOpAa H
HEpBHas TpyOKa peaylupoBaluCh. A jpyras rpynna craja BECTH XHIIHBIH,
aKTUBHBIA 00pa3 ku3HU. Cpeau IPEeBHUX XOPJOBBIX MOSBUIIMCH XHIIHBIC
KUBOTHBIC C TAPHBIMHU ITUIABHUKaMH. B CBs3M C XUIIHUYECKUM 00Opa3oMm
KHU3HU y HUX Pa3BHIUCH OCTpble 3yObl. OTHICKMBas W mpecienys I00bIuy,
OHHM COBEpIIAIN OBICTPHIC W CIOKHBIC JBW)KCHUSA. YBEIMUEHHUE TOJBUKHOC-
TH CHOCOOCTBOBAJIO YCOBEPLICHCTBOBAHUIO BHYTPEHHETO CKEJETa >KUBOTHBIX
9TOW TpymIbl. XopJa MpeBpaTuiach B TMO3BOHOYHUK. B pesynbrare ecrect-
BEHHOTO OTOOpa y HMX MOJYYMJIM BBICOKOE Pa3BUTHE OPTraHbl YYyBCTB U
LEHTpaJlbHasl HEpBHasg cHUCTeMa. Tak BO3HUKIN IE€PBbIE pbIObI, BHEIIHE
MOXO)KME HAa COBPEMEHHBIX aKyl.

3eMHOBO/IHBIE MPOM3OLUIM OT JAPEBHUX KHUCTemnephix pbid. Ilpoumcxoxne-
HUE 36MHOBOJIHBIX CBSI3aHO C JABYMS BKHEHIITMMH OOCTOATEIHCTBAMH: MPEB-
palleHueM NapHbBIX IUIABHUKOB B Ha3€MHbIE KOHEYHOCTH M BO3HHMKHOBEHHEM
JIETOYHOTO JIBIXaHUSl W JBYX KPyroB KpoBooOparmieHus. [Ipeakamu amduoOmii
CUMTAIOTCS UXTUOCTETH, MPOU3OMIEAIINE OT KUCTENEPhIX pbl0. Y HUX, KaK Y
pBIO, OBUT XBOCTOBOW TIaBHUK, kaOepHas Kpblllka, yemys. Ho B orinume
OT pbIO0 MMENH JABE Maphl MATHMAIBIX KOHEYHOCTEH H jierkue. OT UXTHOCTET
MPOM30LUIA HACTOSILIKME 3€MHOBOAHBIE — cTeronedasnbl (MaHUUPHOTOIOBLIE).
OcCHOBHBIE TIPOTPECCUBHBIC MPU3HAKAMH, KOTOPHIC MO3BOJWIM IMPEIKaM CO-
BpEMEHHBIX aM(UOUNl OCBOUTH HA3E€MHYIO Cpely SBISIIOTCS: (hOpMHUpOBaHHE
MATUINIATIOW KOHEYHOCTH, KOTOpash MO3BOJSET MEPEABUIATHCA IO TBEPAOMY
CyOCTpaTy, B CBSI3U C TOSBICHUEM JIETOYHOTO JIbIXaHUS — BO3HUKHOBEHHE
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TPEXKaMEpPHOTO CepJlla U BTOPOTO Kpyra KpOBOOOpaIleHHs], TOsBIECHUE Oa-
pabaHHON NEPENOHKU U CIYXOBOM KOCTOUKH, YTO IMO3BONMIO 3(PPEKTUBHO
MPUCTIOCOOUTHCSI K HOBBIM HA3€MHBIM YCJIOBHSIM CYIIICCTBOBAHHS.

Kiace Ilpecmbikaromuecss — 3TO KJIACC HACTOSIIMX HA3€MHBIX [MO3BOHOY-
HbIx. Koxka cyxasi, MamonpoHunaemas Juis BOJIbI U Ta30B, 00pa3yeT Yelryii-
ku. [losiBnsieTcss BHyTpeHHee oruiofoTBopeHue. s sui xapakTepHo OOJb-
1I0€ KOJMYECTBO JKEJITKA. YCJIOKHAETCS LEHTpalbHas HEpPBHAs CHUCTEMA,
OpraHbl YyBCTB. YCIIOXKHSIETCA CTPOCHHUE MO3BOHOYHMKA, B HEM BBIICISAIOT
ATk otTaenoB. llleliHple MO3BOHKM 00€CTEUUBAIOT MOJBUKHOCTH TOJIOBBI, U
MO3BOJISIET COBEPIIATh BpAILlATEIbHBIE JBUKEHUS, YBEIMYMBAsT BO3ZMOXHOCTh
MaKCHMaJIbHO IOJI30BaThCsl OpraHamMu 4yBCTB. llosiBisieTcss rpyaHas Kierka,
3aIIMINAKOIIAs JIerKue. JpIXaHue HMCKIIOYUTENBHO JerodHoe. dopmupyrorcs
IbIXaTeJbHbIE IMyTH — Tpaxes, OpOHXH, YBEIMYMBACTCS [bIXaTelbHAs IIO0-
BEPXHOCTh Jerkux. llosiBisieTcss HemonHas Neperopojka B KEIIyJO04Ke cepl-
na. PacuBer mpecMmeikaromuxcs Obul B Me3030e. OcBanBas HE3aCEICHHYIO
[MO3BOHOYHBIMH CYIIY, MPECMBIKAIOIIMECS AaJIM Hadajo OrPOMHOMY KoJIMYe-
CTBY CaMbIX Pa3HOOOpa3HbIX (opM. B KOHIIE ME3030MCKON 3pbl MMOMABIISIO-
miee OOJIBIIMHCTBO MPECMBIKAIOLIUXCS BBIMEPIIO.

Y OTvI NOSBWINCH CIEAYIOIIHME IPOTrPECCUBHBIE M3MEHEHUS: BBICOKUU
YPOBEHb PA3BUTHSI HEPBHOM CHCTEMBI U OPraHOB YYBCTB; YEThIPEXKAMEPHOE
ceplue, OlHa MpaBas JOyra aopTbl, UHTEHCUBHBI OOMEH BelIecTB, Ooisee
COBEpIICHHAs] TEPMOPETYIALNS, TETUIOKPOBHOCTh, I'yOuaThle JIETKHE, CHCTE-
Ma BO3IYIIHBIX MEIIKOB, ABOWHOE JIbixaHue. [losBuinch mnpucnocoOneHus
K TOJIeTy: MpeoOpa3oBaHKE MEPEIHUX KOHEUHOCTEH B KPBUIbs, MEpecTpoika
CKeJIeTa UM MYCKyJaTypbl, 00pa3oBaHHWE KOCTHOTO KWJISI Ha TPyIAHHE, TEepbe-
BOI MOKpPOB. YKa3aHHbIE YepTbl MO3BOJMIM MNTHULIAM BBDKUBATh B O0pbOe 3a
CYILIECTBOBaHUSI U PACIPOCTPAHUTHCA MO BCEMY 3€MHOMY ILIapy.

MuekonuTatoniie — Hauboee BBICOKOOPTaHM30BAaHHBIM Kjacc TO3BO-
HOYHBIX JKMBOTHBIX. bilarogaps TEIUIOKpOBHOCTH, MIIEKOIMTAIOLIUE HMEIU
BO3MOKHOCTh BBDKMBATh B HEOJNATOMPHUITHBIX ISl 36MHOBOJIHBIX U MPECMBbI-
KAIOUIUXCA YCJIOBHX. BaKHEWIIMMM IPOrPECCUBHBIMM YEPTaAMHU MJIIEKOIIU-
TAIOIINX SIBJSIETCS BBICOKWM YPOBEHb PA3BUTHS LIEHTPAJIbHOW HEPBHOM CH-
CTEMBI, B MEPBYIO OYEPEb — KOPbI OOJBIIMX MOMyLIapUid, COBEPILIEHHOE U
pa3zHooOpa3Hoe TpucIocoouTeapHOe noBeaeHue. Oprausl ciiyxa U OOOHSHHS
CIIy’)KUT OCHOBHBIM OPraHOM, IPU NOMOIIM KOTOPOrO OHH OPUEHTUPYIOTCS B
MPOCTPAHCTBE, JA00bIBas MUILLY, OTHICKHMBAasi 0COO0EH MPOTHUBOMOIOKHOTO TOJa
WIHM Clacasich OT omacHOocTed. VIHTeHCuBHBIH OOMEH BEIIECTB M COBEPIICH-

200



Hasi CHUCTEMa TEPMOPETYISIHNHA, O0ECIeYNBAIOT >XMBOTHBIM OTHOCHTEIHHO
BBICOKYIO W TIIOCTOSIHHYIO Temneparypy Ttena. Cepaue 4eTbIpeXKaMepHOe,
COXpaHSAETCA TOJBKO JieBas Jyra aopThI, JIETKHE WMEIOT OOJBIIYIO JbIXa-
TEJIbHYIO0 MOBEPXHOCTh 3a CYET aJbBEOJIIPHOIO CTPOEHUS, XOPOIIO Pa3BUThI
KOYKHBIC JKEJIE3bl, BBITIOJHSIONIME MHOTOUMCIICHHBIE (DYHKIIUU, TEJIO TOKPHI-
TO BOJIOCSIHBIM TOKPOBOM. MUIIEKONUTAIOIINM CBOMCTBEHHO >KUBOPOKICHUE
Y BBIKAPMJIMBAHUE JICTEHBIIIEN MOJIOKOM. Bce mepeunciieHHblE MPOTrpecCuB-
HbIE W3MEHEHHMs SBIIIOTCS KpymHbIMH apoMopdosamu. brmaromaps mamoa-
JanTalusM MIIEKONUTAIOIINE MPUOOpETn BO3MOKHOCThH aJalTUPOBATHCS K
pa3HOOOpa3HEHIIIMM YCIOBHSIM OOWTAHUS W 3aCEIMIIN BCE 3EMHBIC CPEIbl —
Ha3€MHY10, BO3YILIHYI0, BOJIHYIO M IOYBEHHYIO.

UYroObl TMOJHOCTBIO TIPEACTaBUTH (PHUIOTEHE3 >KMBOTHBIX, HEOOXOTUMO
W3Y4YUTh Pa3BUTHE CHUCTEM OPraHOB KUBBIX OpPraHU3MOB.

KaoueBble ciioBa: (1)I/IJ'IOF€H63, (1)I/IJ'IOF€HI/I$I, (baFO]_II/ITGJ'IJ'Ia, MPOUCXOKACHUC
OJHOKJICTOYHBIX, MPOUCXOXKICHUC MHOTOKJICTOYHBIX.

Bonpocsl u 3aganus.

1. OObscHUTE DBOJIIOIIMOHHBIE W3MEHEHHUS OMHOKJICTOYHBIX >KMBOTHBIX.

2. OObSICHATE DBOJIIOLMOHHBIE HW3MEHEHMsS MHOIOKJIETOYHBIX O€CITO3BOHOYHBIX
JKUBOTHBIX.

3. OOBbSCHUTE DBOJIIOLIMOHHBIE M3MEHEHHS TO3BOHOYHBIX KHBOTHBIX.

4. CpaBHHTe paszHBIe OTPsIBI Kilacca MIICKONMTaronwe. Kakne mpu3Haky MOsSBHIMCH
B TIPOIIECCE DBOJIFOIMK Y TIPEICTABHUTENCH KaKIOrO OTpsIa.

3agaHus AJs1 CAMOCTOSITEIbLHOM paﬁoTu.

1. Hammmure B Tabmuity apomMopdo3bl W HAHOANANTANNH TPEACTaBUTEIICH
MTO3BOHOYHBIX YKHBOTHBIX.

Oprannsmsl Apomop¢o3bl HNanoapanranuu
PrI16BI
Am¢pubun
Pentunun
IITune:
Munekonuraroume

201



§ 39. BOJIIOIIUSI OPTAHOB
I'YMOPAJIbHOW U HEPBHOM PETYJISIIIUM

BCI’IOMHume, KaKkue MexaHusmvl camopecyiayuu Gblpa60maHbl y
IHCUBBLIX OP2AHU3IMOEG 6 npoyecce 360 1I0YUU.

BaxxHO#l 0COOCHHOCTBIO KHMBBIX OPTraHU3MOB SBIISETCS CIIOCOOHOCTH
K camoperymsanuu. CamMoperyssiius — CBONCTBO OHOJIOTHYECKHX CHCTEM
ABTOMATUYECKM YCTAHABIMBaTh W MOAAECPKUBAaTh HAa OIPEIEICHHOM, OTHO-
CUTEIBHO TIOCTOSSHHOM YPOBHE T€ WJIM HWHBIC (DU3HUOJOTHUECKHUE W JAPyTHE
OWonormyeckue Tmokazareau. Ha pasHbIX YpPOBHSX OpraHU3allud >KHBOU
Marepuu, OT MOJEKYJISIPHOTO JI0 HaJOPTaHU3MEHHOTO, KOHKPETHBIE MEXaHU3-
MBI CaMOPETYJISAIMNA BeChbMa pPa3HOOOpa3HBI.

Cur"anoMm sl BKJIFOUEHHUSI TOTO WJIM MHOTO MEXaHU3Ma CaMOPETYISIUU
MOXKET OBITh M3MEHEHHE KOHIIEHTPAIIMH KAaKOTO-THOO BEIIECTBAa WJIM COCTOS-
HUS KaKOH-IMOO CHUCTEMBI, TPOHUKHOBEHUE BO BHYTPEHHIOK CPEIy OpPTaHH3-
Ma 4yXEpOAHOro BemiecTBa. Hampumep, XJOpOIIacThl IMOJA BIUSHHUEM CBE-
Ta CIOCOOHBI K TEPEIBMKCHHUIO B KIIETKaX C TOKOM IUTOIUIa3Mbl. B sipkuii
COJIHEUHBIM JI€Hb XJIOPOIUIACTHI pPaclojiaraloTcs BAOJIb KIETOUYHOM 000J104-
KM, Kak Obl cTapasch M30eXaTh JEUCTBUS CHUJIBLHOTO CBETa. A B IaCMypHBIE
WM 00JavyHbIC JTHH OHM PAaBHOMEPHO PACIPENENSIOTCS 1O BCEH IMTOIUIa3Me
KJIETKH, YTOOBI TOTJIONIaTh OOJIBINE COJNIHEYHOTo cBera. [lepexon Xiopornia-
CTOB W3 OJIHOTO TOJIOKEHUS B JPYro€ IOJ BIUSHUEM CBETA, COBEPILIACTCS
Onmaromapsi MeXaHW3MaM KIIETOYHOU perymsiuu (puc.60).

Jlns GakTepuid, OMHOKJICTOYHBIX PACTCHHUH M PACTUTEIBHBIX IMOJIOBBIX KJIe-
TOK XapaKTepEeH TaKCUC — IEPEMEILEHUE BCEro OpraHu3ma Moj JeHCTBHEM
BHEIITHETO Pa3IpakuTeNs (CBeTa, XMMHUYECKOTO BEIIEeCTBa, KUCIOpOAa U T.II.).

@ @

Puc.60. [lepememnienre XJI0pomIacToB B KIETKE MO JCHCTBHEM COTHEYHOTO CBETA:
1 — Ha SIPKOM COJHIIE; 2 — B TACMYpPHBIC THHU.
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Y MHOTOKJIETOYHBIX OPraHW3MOB BBIIEISIOT B OCHOBHOM TpH BHJA
peryasiluu: HEpBHas, T'yMOpaJbHas M UMMYHHas. Y IPOCTEHIIMX OJHOKJIE-
TOYHBIX OPraHU3MOB HEPBHOM CHUCTEMBI €Il HET, a CBA3b C OKpYXarouleu
CpeIoil OCYIIECTBISETCS MPH TMOMOIIU KXUAKOCTEH, HaXOISIIINXCS BHYTPU U
BHE OpraHu3Ma — I'yMOpajbHasi peryssiusl.

B pesynbrare BO3HMKHOBEHHS HEPBHOW CHUCTEMBI, MOSBISIETCS U JApY-
ras ¢opma perymsuuu — HepBHasg. [lo Mepe pa3BUTHS HEPBHOW CHCTEMBI
oOpa3yeTcs eanHasi HEWPOryMopaslbHasi Peryisiius MoJ KOHTPOJEM HEPBHOMN
CUCTEMBI.

HepBHasi perymsiius — 3TO COBOKYIMHOCTH MPOLIECCOB, 00€CTIEYMBAIONINX
CYLIECTBOBAaHME OpraHU3Ma KakK €JIMHOI0 LEJIOr0 € IMOMOIIBIO HEPBHOU
CUCTEMBI.

HecmoTpst Ha pasHbIii ypOBEHb CIHOKHOCTH PA3IWYHBIX IKUBOTHBIX,
HEpBHAsl CUCTEMa BBIMOJIHACT CXOAHBIE (YHKIUHN: OObEIUHSIET BCE OpPraHbl U
TKaHU B €MHOE 1IeJI0e; 0OECNeurnBaeT CBA3b C BHEIIHEW cpenoil. Bes pabora
HEPBHOM CHCTEMBI 10 PETYISLUU JEATETHbHOCTH OPTaHU3Ma OCYIIECTBIISIETCS
¢ momoIpto pedraexcoB. U3 kypca «YHenoBek U ero 370pOBbE», BaM H3BECT-
HBI, TAKUE MOHATH, Kak pediekc, peduekropHas Iyra U €e 4acTu: HEpPBHBIC
LEHTPBI, YyBCTBUTEIbHBIE M JBUTATEIbHBIC HEPBHI, B3aUMOCBS3b 0O€3yCIIOB-
HBIX M YCJIOBHBIX pe(ieKcoB.

duiioreHe3 HepBHOM cucTeMbl. PUIOreHe3 HEPBHOW CUCTEMBI IOApa3-
Jensercs Ha cienyromue stanbl. [lepBeiil sTan — cereBugHas win auddys-
Hasi HEpBHAs cUCTeMa. Y KHILIEYHOIIOJOCTHBIX HEPBHAs CHCTEMa COCTOMUT W3
HEPBHBIX KJIETOK, MHOTOYHMCIIEHHBIE OTPOCTKHA KOTOPBIX COCIUHSIOTCA IPYT
C JPYroM B pa3HBIX HampaBlICHUSX, 00pasys ceTb, Au(Qy3HO MPOHU3BIBAIO-
HIyI0 BCE TeJIO KUBOTHOTO. IIpu pasapakeHun 000N TOYKH Tena BO30YXK-
JICHUE PacIpOCTpPAHSAETCsS MO BCEH HEPBHOW CETH, M >KUBOTHOE pearupyer
JBUKCHHEM BCETO Tela.

Bropoii srtam — cTBOJIOBas HEpPBHAs cuUcCTeMa. Y PECHHUYHBIX IIIOCKUX
yepBeil HEpBHAs CHUCTEMa COCTOMT U3 IAPHOTO MO3TOBOTO TaHMIUA, OT
KOTOPBIX BIOJb Tella TSHETCS Mapa HEPBHBIX CTBOJOB C HEPBHBIMH OKOHYA-
HUSIMH, COCTUHEHHBIX KOJbLIEBHIMH INEepeMblukaMu. B o0mieM Bujae HepBHas
CUCTEMa HAIlOMHUHAET JIECTHUILLY.

HepBHasi cuctema coOCaJbIIMKOB M JIGHTOYHBIX MPEICTABICHA OKOJIO-
IJIOTOYHBIM HEPBHBIM KOJIBLIOM M OTXOJAIIMMHM OT HEro TpeMs Iapamu
HEPBHBIX CTBOJIOB, KOTOpBIE COEIMHEHBI NepeMblukaMu. M3 3Tux Tpex map
HamOosee pa3BuTa mnapa OOKOBBIX CTBOJOB. HepBHas cucremMa KpymibIX
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YepBeil COCTOMT W3 OKOJOIIIOTOYHOTO HEPBHOTO KOJBIA, OKPYKAIOIIETO
IJIOTKY, M OTXOMSIIMX OT HEro BHepeq M Ha3ajg 6 HEpPBHBIX CTBOJOB, W3
KOTOPBIX CIIMHHON M OpIOIIHOW pa3BUTHl HAMOOJEe CHIIBHO.

Tperuii stam: y3noBasi HepBHas cucrtema. HepBHYIO cHCTEMY KOJBYATBIX
YepBeil COCTABISIOT: TMapa HAAIIOTOYHBIX Y3JI0B, Mapa MOAITIOTOYHBIX Y3JIOB,
OKOJIOTJIOTOYHOE KOJIBIIO M Tapbl Y3J10B OpIOLIHON HEepBHOM lenouku. Heps-
Hasl LEMoYKa OepeT Havyaso OT MOMAITIOTOYHOTO y3Jia M TMPENCTaBISET COOOM
MMOCETMEHTHO PACIOJIOKEHHBIC Mapbl HEPBHBIX Y3JI0B, COCAMHEHHBIX MEXIY
co0oil. OT raHmMeB Y3JI0B OTXOAST HEPBHI K Pa3jIMYHBIM OpPTraHaM.

HepBHass cucrema MOJTFOCKOB COCTOMT W3 OKOJIOIJIOTOYHOTO HEPBHOTO
KOJIbIIa, B KOTOPOM HaWOOJIee Pa3BUT HAAIIOTOYHBIM HEPBHBIN y3e (TOJIOBHOM
MO3T'), U HEPBHBIX CTBOJIOB, COCIUHSIOIIMX HEPBHBIC Y3IIbI, PACHOJIOKEHHbBIE
B pa3HbIX YYacTKax Tena. TaKyl0 HEPBHYIO CHCTEMY Ha3bIBAIOT pa3z0OpOCaHHO-
y3710Boi. OT HEPBHBIX Y3JIOB OTXOIST HEPBBI K PA3IUYHBIM OpraHaM TeJa.

CrnoxHee ycTpoeHa HEpBHAsi CHCTEMa y TOJIOBOHOTHMX MOJUIFOCKOB, KO-
TOpbIC BEIYT TOABWXHBIA 00pa3 *KU3HU, U OOJBIIMHCTBO M3 HUX SBIISIOTCS
XHUIIHUKaMH. [OJIOBHBIE TaHIIIMM OCHMHUHOTA, PACIOJIArarolIMecs] BOKPYT IH-
1IEBO/IAa, CIMBAIOTCS, 00pa3ysi TOJIOBHOW MO3L. Y 3TOW TpyNIbl MOJUIFOCKOB
HamOoJee Pa3BUTHIMH W3 OPTaHOB YYBCTB SIBJISIOTCS I1a3a U OpraHbl 00OHS-
Hug. OHU MOTYT HAy4HMThCSl paszfinyaTh OOJBIIOE KOJIWYECTBO 3PUTEIBHBIX
00pa30B, TAaKTWJIBHBIX W XUMHYECKUX Ppa3IpakUTeNei, YMEIOT CTPOUTH U3
KaMHeH JoMa, 00JIalaloT XOpOIIeH 3pUTEIbHON MaMAThI, MOTYT HMCHOJIb30-
BaTh NPEIBAPUTEIBHBI WHIWBUIYATbHBIN OIIBIT.

MakcuMaabHOTO Pa3BUTHs HEPBHAs CUCTEMa OECIIO3BOHOYHBIX JTOCTHUIIIA
y WICHHCTOHOTHX. HepBHas cucTeMa WIEHHCTOHOTHX CXOJIHA IO CTPOCHHUIO
C TAaKOBOW y KOJBYATHIX uYepBed. HepBHas cucTema YICHHCTOHOTHX 00ec-
MeuYnBaeT pPeQIEKTOPHYIO NEATEIbHOCTh, KOTOpas MNPUOOpETaeT Xapakrep
CJIOXHOTO IIeJICHANpPaBIEHHOTr0 ToBeAeHUs. lleHTpanbHass HepBHas cucrtema
Mpe/ICTaBJIeHa TOJIOBHBIM MO3TOM, PACIIOJIOKEHHBIM HaJ TJIOTKOW, W Opromi-
HOM HEpBHOM lienoukod. bpromniHas HepBHas IEMOYKa YCIOXKHSAETCS 3a CUET
CIIMSIHUSI HEPBHBIX Yy3J0B B TOJOBHOM, TPYAHOM U OpIOIIHOM oOTaenax. Y
HUX YBEJIHUYEHBI pa3Mepbl HEPBHBIX IIEHTPOB TOJOBHOTO OT/Aeia Tela B
CBSI3M C KOHIIEHTpPALMEW 3/1eChb OCHOBHBIX OPraHOB UYBCTB.

UeTBepThlid ATanm 3aKJIIO4aeTcss B OOpa30BaHUM HEPBHBIMHU KJIETKaMH
HEMPEPHIBHOTO HEPBHOTO TsHKa, BHYTPU KOTOPOTO MMEETCS TOJOCTh — TPYO-
yarasi HepBHas CHCTeMa, XapaKTepHas IJisi BCeX MpeACTaBUTENEH THIa XOp-
noBbIX. OTPOCTKM HEHPOHOB, BXOASIIMX B COCTAaB JIAHHOTO HEPBHOTO CET-
MEHTa, UHHEPBUPYIOT OINPEACICHHBI YYacCTOK Teja U €ro MYCKYJIarypy.
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XopmoBble KUBOTHBIE MPHHAJICKAT K OJHOMY THUITy W HMMEIOT OOIIHIA
IUTaH CTpOeHUs. EnuHCTBEHHBIN mpencTaBuTeNb OECUepenHbIX — JIAHIETHUK,
MMEET HaJl XOpAoi HepBHYIO TPyOKy. C yCIOKHEHHEM CTPOCHHS KHBOTHOTO
3aMETHO M3MEHSIETCSI U CTPYKTypa HEpBHOM cuCTeMBbl (puc.6l).

Crenyromum 3TaroM sBISETCSI 00pa30BaHME I'OJIOBHOIO MO3ra, KOTOPBIH
Oeper Ha cels QyHKIUIO GopMHpOBaHUs TOBeAeHUA. [103BOHOYHBIE JKHUBOT-
HbIE (KPYIJIIOPOTHIE, PHIOBI, aM(pUONH, PENTHINN, NITUIBI U MIEKOMUTAIOIIHIE)
UMEIOT €IUHBIN TUIaH aHATOMUYECKOH OpraHu3alii M MX HEpBHAs CHUCTEMa
JOCTHUTIIa MAaKCUMAJIBHOTO Pa3BUTHS, OCOOEHHO Yy MIICKOMUTAIOIIUX.

[lenTpanpHas HepBHasg CHCTEMA BCEX IO3BO-
HOYHBIX JKMBOTHBIX COCTOMT M3 TOJIOBHOTO H
CIIMHHOTO MO3Ta. 1 0TOBHOM MO3T BKIIIOYAET MATH
OTJIEJIOB: TEPEIHUM, MPOMEKYTOUHBIN, CPEIHHM,
MO3KEUOK, MO3TOBOM MOCT W IPOJOITOBATHIN
Mo3r. Kaxnmeiii w3 OTAenoB (PUIOTEHETHYECKH
CBSI3aH C KOHKPETHBIMU OpraHaMH YYyBCTB.

Y pbei0 TOMOBHOW MO3T B II€JIOM HEBEIHK.
Cnabo pasutr ero mnepennuii ormen. llepeanwmii
MO3r He paszzneneH Ha noaymapus. Ilo cpaBHe-
HUIO C phI0AaMU y 3€MHOBOJHBIX TEPEIHUNA MO3T
uMeeT OOoJbIMe pa3Mephl M pa3zeiicH Ha TOITyIla-
pusa. MO3KeUOK HECKOJIBKO PEAYLIMPOBAaH B CBSI3U
C IMPUMUTUBHBIM XapaKTEPOM JIBH>KCHHIA.

VYcnoBUsST HA3€MHOTO CYILECTBOBAHUSI MTPECMBbI-
Karomuxcst TpedyroT 6osee cioxHo MophodyHK-
LIMOHAJIBHOW Oprann3anuu mosra. Ilepeannit Mo3r —
HauOoJiee KpPYIHBIM OTHEN 10 CPaBHEHUIO C
OCTJIBHBIMU. MO3KEUYOK CHJIBHO pa3BHUT Ojaro-
maps CIOKHOCTH M MHOTOOOpas3Hio JIBMIKECHUUN
MIPECMBIKAFOLIUXCSI.

VY nrTui B CBSI3U ¢ aKTUBHBIM 00pa3oM KU3HH
MPOUCXOAUT JAJIbHENIIEE YCIOXKHEHUE HEPBHOU
CHCTEMBI, OCOOEHHO TOJIOBHOr0 Mo3ra. B rosos-
HOM MO3T€ YBEJIMYMBAIOTCA OOJBIINE TOJyIIa-
pus. B cpenHemM Mo3re O4eHb CHIBHOE pPa3BH-
THE TIONYYWJIA 3PUTEIbHBIC OyTrphbl, YTO CBSI3aHO
C INEPBOCTEIICHHBIM 3HAYCHUEM 3PEHUS B KU3HU

3 4

Puc.61. Tuns HepBHOI
CUCTEeMBI: 1 — HepBHad
cucremMa quQQy3HOro THIA Y
KHIIEYHOIIOJIOCTHBIX;

2 — HepBHas cucTeMa
CTBOJIOBOT'O THIA y MIOCKHUX
yepBeii; 3 — HepBHAs cucTeMa
y3JI0BOTO THIIA Y KOJIBYATHIX
yepBeil; 4 — TpyOuaras
HEPBHAs CUCTEMA XOPJIOBBIX.
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nTull. MoO3KEe4OK OueHb OONBIIO, €ro pa3BUTHE CBS3aHO C TOJETOM,
TpeOyIONMM OBICTPOH W TOYHOW KOOPJAMHAIIUU JIBUKCHHIM.

Jns  MIEKONUTAKIMX XapaKTepPHO CHIIBHOE pPa3BUTHUE NEPEIHETO
MO3ra 3a cueT Kopbl. B Hell pacrmonaraloTcsi BbICIIHE LIEHTPbl 3pUTEIIb-
HOT'0, CIyXOBOTO, OCS3aT€JIbHOTO, JBUIATEIBHOIO AHAIU3aTOPOB, a TAKXKE
LEHTPHl BBICIIEH HEPBHOM NEATENBbHOCTU. B cpegHemM mo3sre pacmonara-
€TCsl YeTBEPOXOJIMHE B BHJE 4YeThipex OyrpoB. J[Ba mepeaHUX CBSI3aHBI CO
3pPUTENBHBIM AHAJIM3ATOPOM, JIBa 3aJHUX — CO CJIYXOBbIM. O4eHb XOpOULIO
pa3BUT MO3XKE4YOK (puc.62).

Munora IIpononrosarsrit Kpokoaun
MO3T

Mo3zxkedok
Axyna 30Ha 00oHAHMSA

Cpennuii Mmo3r Iyco
Tpecka Hpyrue 30HbI

Jlomane

JIarymka

Puc.62. ®unorenes roJoBHOIO MO3ra y O3BOHOYHBIX KUBOTHBIX.

TI'ymopansvnas pecynayus — 3T0 COBOKYITHOCTH IPOIIECCOB, 0OeCTIeUnBa-
IOIUX CYIIECTBOBAHME OPTraHM3Ma KaK €JMHOTO IEJIOro C MOMOUIbI0 XUMHU-
YECKUX BEIIECTB, KOTOPHIE IMEPEHOCITCS XUAKOCTIMU BHYTPEHHEH CpEIbl.
I'ymopanbHast peryasuusi TpHUCyIia XUBOTHBIM, PACTCHHUSIM U TpuOaMm.

VY pacrenuit u rpuOOB — PETYSAIUS OCYHICCTBISETCS OHOJOTUYESCKU
AKTUBHBIMH BEIIECTBAMU, KOTOPHIMH SIBJISIFOTCS (PUTOTOPMOHBI, aJTKaJOUIbl U
ap. Y JKMBOTHBIX OHa O0OECIIEYMBACTCS CIEIUATM3UPOBAHHON SHIOKPUHHOM
cuctemont. Ilepemaya ocymiecTBiIsIeTCsl y *KUBOTHBIX C MOMOIIbIO TOPMOHOB
4yepe3 KpoBb, TUM(Y U TKAHEBYIO JKHUIKOCTb, Y PACTEHUH — MPOBOISIIMMHU
TKaHSAMH, Y TPUOOB — yepe3 TH(bl MULIETHS.

HepBHBIIT ¥ TyMOpaJbHBIH CIMOCOOBI PETyasSIuu (PYHKIHUNA TECHO MEX-
oy coboit cBsizanbl. C OHOW CTOPOHBI, HAa JEATEILHOCTh HEPBHOW CHUCTEMBI
MOCTOSIHHO BJIMSIFOT TPUHECEHHBIE C TOKOM KPOBH XHMHUYECKHE BEIIECCTBA,
C Jpyroii — obOpa3oBaHHE OOJBIIMHCTBA XUMHUYECKHX BEIIECTB U BBIJIETIC-
HUE UX B KPOBb HAXOJATCS IO/ TOCTOSHHBIM KOHTPOJIEM HEPBHOW CHCTEMBI,
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MOATOMY peryisiust Gu3noiorndecknx (yHKIMH B OpraHu3Me Bcerga odec-
MEYUBAETCS €IMHBIM HEHPOryMOpaJbHbIM MexaHu3smoM. Kpome Toro, ot-
JICNIbHBIE OpPTaHbl M CHCTEMbl OPTraHOB B3aWMHO BIMSIOT JAPYr Ha JIpyra,
Onaromapsi 4emy IOCTUTAETCS CaMOPETYJSIHs BceX (PU3HONIOTHYECKUX IPO-
LIECCOB OpraHMU3Ma.

NmmyHHas peryjasimMsi — 3TO COBOKYITHOCTh IPOLECCOB, 00ECIeunBaro-
IIMX, CYIIECTBOBAHHWE OpPTraHM3Ma KaK €IMHOTO IIEJIOTO M HampaBlieHHAs Ha
NOJJEpKAHUE YCTOMYMBOCTH K UYKEPOJIHBIM BIMsHUAM. OOecnieunBaercs: y
KUBOTHBIX — UIMMYHHOUM CHUCTEMOM, y PacTeHH M TpUOOB — yCTONYHUBOCTHIO
KJIETOYHBIX CTEHOK M 3alMTHBIMHU BEIIECTBAMH, HampuMmep, (PUTOHLUIAMH,
AHTUOMOTHKAMU.

N3 kypca «YenoBek M €ro 310poBbe», BaM H3BECTHO, YTO UMMYHUTET —
3TO CMOCO0 3almUThl OpPraHM3Ma OT TEHETHYECKH YYKEPOJIHBIX BEIIECTB,
HalpaBJICHHBI Ha MOAJEP)KAHME U COXPAHEHUE TOMEOCTa3za KaxJaoro op-
raiu3Ma U BUJa B 1eJoM. [lepByro JMHUIO 3alUTHI OpraHu3Ma OOecreyu-
BAIOT KOXKa W CIU3UCTBIE OOOJIOUKM; BTOPYIO JIMHHIO 3allUThl OOecrednBa-
0T KJIETOYHBbIE (DAKTOPBI: JEHKOIUTHI, CIMOCOOHBIE K (haroruTo3y; TPEThS
JUHUSA 3alIUThl 00ECHeYuBaeTCcs TyMOPAJbHBIMU (PAKTOpaMu: aHTUTENaMH,
unTeppepoHamu. BpoxeHHbI (BUIOBOM) MMMYHHTET — 3TO BBIpaOOTaHHAS
B mpouecce (uiorenesa, mepenarouiascs MO HACIEACTBY, NPUCYIIas BCEM
0CO0sIM OHOTO BHUJA YCTOMYMBOCTH K aHTHUreHaM. CIIOCOOHOCTH K pacmos-
HAaBaHUIO YYKEPOAHBIX CTPYKTYp M 3alIUT€ COOCTBEHHOIO OpraHu3Ma oOT
AHTUTEHOB C(OpPMHUPOBATACH B IPOIIECCE SBOJIONMHM W HAmpaBieHa Ha BHI-
KUBaHUE BUJA.

Camoperymsiuss GyHKIIUA B OpraHU3Me OOCCIIEYMBACTCS TECHO B3aMMO-
CBSI3AHHBIMU MEXIYy COOOW HEPBHBIM, I'yMOPAJbHBIM W HMMYHHBIM Me€Xa-
HU3MaMU PETYIISLNN.

KualoueBble ciioBa: caMoperymnsiusi; HepBHAs PETYISINS; TUIMBI HEPBHBIX CHC-
teM: augdy3Has, CTBOIOBas, Y3JOBas, TpyOdaTas, TyMOpalbHas PEryJsIINs;
WMMYHHAsI PETYJISIHL.

Bonpocsl u 3axanus.

1. Uto Takoe perymsus (yHKuuii? Ha3zoBuTe OCHOBHBIE MEXaHWU3MBI PETYIISIAN
(yHKIHH.

2. Kakum 00pazoM OCYIIECTBISIETCSl PETYISIHS MTPOIECCOB KUZHECATELHOCTH
y xkuBoTHBIX? Kak oOecrieunBaeTcsi caMOperyJsisiiiisi y PacTeHUi?

3. Kakas cCBs3p CyIIECTBYeT MEXAy HEpBHOW M DSHAOKPUHHOM cucTeMaMu?
HasoBure 0cOOEHHOCTH T'yMOpPaJbHOW PETYISLHU.

4. Yto Takoe UMMYHHAasl PErymsauus’?
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3agaHust I CaMOCTOSITEIbHOI PaldoThI.
1. Hanmummre B Tabnuily 0COOCHHOCTH HEPBHOW W T'YMOPAJIBHOU PEryIsIUu.

Oco0eHHOCTH HEPBHOM W TYMOPAJIBHON peryJsinuu

HepsHas perynsnus I'ymopanphnas perynsuus

2. Hammmwure B TaOnmuiy XapakTepHble TPU3HAKH HEPBHOM CHUCTEMBI JKUBOTHBIX.

I'pynna :KuBOTHBIX XapakTepHble 0CO0€HHOCTH HEPBHOI CHCTEMBbI

KuireuyHomosocTabie

IInockue yepBu

Kpyribie uepu

Konbuarsie uepBu

Momnrocku

YnenucroHorue

JlaHneTHUKHU
Pr10b1
3eMHOBO/IHEIC

HpeCMLIKaIOI]_II/ICCSI

IITune:

Miekonuraroiue

§ 40. OBOJIIOLUSA ITIOKPOBOB TEJIA U
OHHOPHO-ABUT'ATEJIBHOI'O AIIITAPATA KUBOTHBIX

Kaxue gpaxmopwvr umerom 3uauenue 6 gopmuposanuu nokposa meid
U ONOPHO-08USAMENLHOU CUCTEMbL ) DECNO360HOUHBIX U NO360HOYHBIX
IHCUBOMHBIX?

JBOJIOLIMS TOKPOBOB Tejda KUBOTHbIX. OCHOBHBIMH (YHKUIUSIMU
MOKPOBOB TeNa SBJSIOTCS 3alllUTa OT MEXaHWYeCKUX, (QHU3MYECKHX U
XUMHYECKUX BO3JCHCTBUI. B mporecce 53BOMIOIUU  YCIOKHEHHE OIHOM
CUCTEMBl OpraHOB IPHUBOIUT K YCIOKHEHHUIO JIPyrOMl CHCTEMBI OPIaHOB.
B mpouecce 3BOMIOIMHM  MPOM3OLLIO:  PACHIMPEHHE YHUCIA  BBINOJIHSE-
MBIX (YHKIMH — TOMHUMO 3alllUThl, TOKPOBHl TPUHUMAIOT y4yacTHE B
ra3ooOMeHe, B BBIBEJICHWM KOHEUHBIX NPOAYKTOB OOMEHA; TOSIBICHHUE
HOBBIX CTPYKTYPHBIX SJIEMEHTOB KOKM — BOJIOCSIHOIO ITOKPOBa M IEPHEBOIO
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MOKPOBA B TEPMOPETYISALIMY; TOSBICHUE CIEIUATM3UPOBAHHBIX MPOU3BOIHBIX
MOTOBBIX JKEJIe3 — MIICUHBIX JKeJIe3 B BBIKAPMIIMBAHUM IMTOTOMCTBA.

VY XOpAOBBIX MKUBOTHBIX MOKPOB COCTOUT U3 JIBYX YacTel — snujaepMuca u
JIepMbl, KOTOpPbIE TECHO CBSI3aHbl JIPYT C JIPYrOM, HO Pa3IMYalOTCs IO MPOHC-
XOXKACHUIO: SMHIEPMHUC PA3BUBACTCS M3 SKTOJACPMBI, JIEpPMa — W3 ME30/ICPMBI.
JIJIs HU3MIMX XOPIOBBIX, B YACTHOCTH JUIsI OSCUEPEIHBIX, XapaKTepHa ciadast
crenedb AU(GHEepeHIMPOBKA O00OUX CIIOEB KOXKU. DMUAEPMHUC OTHOCIONHBIM,
COAEPKUT OJIHOKJIETOYHBIE CIM3UCThIE kene3bl. [lom smuaepMucoM  JIEKHUT
CITa0OBBIPAKCHHBIN CIION CTYICHUCTON COCTUHUTEIILHON TKaHH, IPEICTaBIIs-
IOIIMHA COOCTBEHHO KOXY HIIH JIEpMY.

VY NO03BOHOYHBIX, MOKPOBBI T€Aa COCTOST U3 MHOTOCJIOMHOIO 3IUIEPMHCA,
KJIETKH HU)KHETO, CJIOSI KOTOPOTO CIY>KaT JUIs BOCIIPOW3BENCHHS HOBBIX CIIOEB
KJIETOK, @ KJIETKH BEPXHETO CJIOSl BBITIONHSAIOT 3aIIUTHYI0 (QyHKIU0. Kiuetku
snuaepmuca auddepeHnupyoTcsi, THOHYT W CIyIMBAalOTCA. B 1epme moss-
JISIFOTCSI BOJIOKHA COEIMHUTENILHON TKaHW, MPUAAIOIIME IMOKPOBAaM MPOYHOCTH.
Koxa mo3BoHOUHBIX 00pa3yeT MpPOU3BOAHBIE, BBINOIHSAIONIME MHOrOOOpa3HbIe
(GyHKIIMM, B 3aBHCHUMOCTH OT 0oOpa3a >XM3HHM M YPOBHS OpraHH3aiiu. Tarke
Pa3BUTHI KEJE3bl, BHIMOIHSIONNE pa3indHble (YHKIUU: TIOTOBHIC, CaJbHBIC.

Y pei0 B snmaepMuce Kene3bl ONHOKIETOYHble. Kak ¥ y JaHIEeTHHKA,
JKeJie3bl BBIICISIOT CIU3b, OOJIErYaloIlylo JBMKEHUs pbl0 B Boje. B 3aBu-
CUMOCTH OT CHCTEMAaTHYeCKOTO TIIOJIOKEHHS, TENO PBhIO TOKPHITO YEIIyei,
uMeroIIel pazHoe cTpoeHue. Teno XpsAmeBbIX pPbIO MOKPBITO YellyHKamH,
KOTOpbIE HA3bIBAIOT IJIAKOUIHBIMM. [lmakongHble YellyHKku COCTOSAT U3 JICH-
THHA, MMOKPBITHI CHAPYXH AMaJIbl0 U UMeeT ¢opmy mmna. Yenryilku B poTto-
BOHM TOJIOCTH CWJIBHO YBEIUYEHBI, OHH SIBJISIOTCS W 3y0aMu, W BBITIOJIHSIOT
(GYHKIMIO 3axBaTa W yACpKaHUS ITHIIIH.

VY KOCTHBIX pBIO YEHIyHKH HUMEIOT BUJ TOHKHUX KPYIIBIX KOCTHBIX
IUIACTUHOK, MOKPBIThIE TOHKUM cioeM snujaepmuca. KoctHas demrys pas3Bu-
BaeTCsl TOJIHOCTBIO 3a CUeT JepMbI (puc.63).

Koxa creronedaioB — QpeBHUX BBIMEPIIUX 36MHOBOIHBIX, COOTBETCTBO-
BaJia MOKPOBaM pPHIO M TOXKE ObLIa MOKpHITA Yelryei. Y COBpPEMEHHBIX aM-
¢ubmnii (3eMHOBOJHBIE) KOXKa TOHKas, MPUHUMAET ydacThe B 3alllUTe U B
razooomMeHe. MHOTOKJIETOYHBIE CIIM3UCTBIC JKEJIE3bl, BbIPAOATHIBAIOT CEKPET,
KOTOPBIN TTOCTOSSHHO YBJIQXKHSET TIOKPOBBI W OONagaeT OaKTEPHIIMIHBIMH
cBoiictBamu. Koka 3€MHOBOJHBIX COJAEPKUT TAKKE SJIOBUTHIE KEJIE3bl, BbI-
MOJTHSIONIME 3aIIUTHYIO (QYHKIMIO (puc.64).

Koxka mpecMbIKarommxcs, Mepenieannx MoJHOCThIO K HA3eMHOMY CYIIIECTBO-
BaHMIO, CyXasl, HE Y4acTByeT B JbIXaHMM. HapyKHbII MHOrOCIIOMHBIA OpOrose-
BAIOIIUI CIIOW — 3nuAepMHUC (GOPMUPYET YTOIEHUS — vertyu. [Ipon3BoaHpIMuU
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SMHUACPMHUCA SBIISIOTCS KOITH W POTOBBbIC YEIIyH. BOJBIIMHCTBO IMPEeCMbIKa-
IOIIMXCSL 10 MEpe pPOocTa JIMHAIOT, COpachiBas TMEPUOJANYCCKH CBOM POrOBOM
1okpoB. COBpeMEHHbBIE MPECMBIKAIOIIUECS HE UMEIOT KOKHBIX jkene3. [ToKpoBbI
Tela MPECMBIKAIOIIUXCS 00eCIICUYMBACT IEJIOCTHOCTD, 3aIUTY OT MEXaHHYECKUX
BO3JICHCTBHIA U OT OOJIG3HETBOPHBIX MHUKPOOPTAHM3MOB (PHC.65).

1 2
Puc.63. Crpoenue KoxKu pbIOBI: Puc.64. CrpoeHne KoM MPECMBIKAIOLTIXCS:
1 — snuTenuii; 2 — KOCTHBIC YEIITYHKH. 1 — poroBbIC YEITyHKH.
CO, 0,
4
1
1
2 5
3
Puc.65. CtpoeHne KOXKH JIATYIIKH: Puc.66. CrpoeHne KoK NTULBL:
1 — cnu3ucTas xenesa; 2 — siIOBUTAs JKEe3a; 1 — mepo.

3 — KanWUIsIpel; 4 — SIUAECPMHUC; 5 — AepMa.

4
Puc.67. Ctpoenue koxu
MIJICKOIIUTAIOIINX:
1 1 — >nuaepmuc;
5 2 — nepma;
2 3 — runozgepma;
4 — BOJIOCHI;
6 3 5 — KaluJUIspBbL;
6 — perenTopsl;
7 8 7 — BOJIOCAHOM MELIOYEK;
5 8 — caybHbBIE JKeNe3bl.
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VY nrur koxka cyxas 0e3 kenes, TMOKPBITA IMyXOM U TMephsiMHU. Y OOJBIITNH-
CTBa MTHUIl pa3BUTa KOMYMKOBAs J>KE€Je3a, BbIACIAIONIAS MACISHUCTYIO >KUI-
KOCTb, KOTOPOW NTHIBI CMa3bIBalOT Iepbs. 1IpomM3BOAHBIM snuaepMuca sBils-
IOTCS POrOBOM KIIFOB, KOI'TH, NEPbs, YeIIyWKHU. [lepbsi — 3TO BUIOU3MEHEHHbIE
YEIIYWKH TPECMBIKAIOIIMNXCSA, COCTOAT W3 pPOroBoro BemecTtBa. [lepbeBoit
MOKPOB OCYIIECTBIISIET TEIIOM3OJISIIMI0 U 00ECIeunBaeT 0OTEKaeMOCTh Tea.
ExerogHo mpoucxoauT JmMHbKa (puc.66).

KoxHble MOKPOBBI MIJIEKOMUTAIOUIMX YCTPOEHBbI HAUOOJEE CIIOKHO B CBS-
3M C BBIMIOJIHEHUEM MMM MHOTOOOPa3HBIX (PYHKIUI. XapaKTepHbI Pa3IUdHbIC
MIPOU3BOAHBIE KOXKU: BOJIOCHI, KOI'TH, pOra, KOIbITa, a TaKXKe MOTOBBIE, Callb-
HBbIE ¥ MJICYHbIE, Taxyuue skene3bl. [oToBbIe sxenesbl nudQepeHInpoBaIich B
MJIeuHble jkene3bl. CallbHbIE KeJle3bl CBOMCTBEHHBI TOJBKO MJICKOIIUTAOIMM.
CanpHble Kene3bl BBIACISAIOT KUPHBIA CEKPET, KOTOPbI CMa3bIBAET IMOBEPX-
HOCTh KOKH, BOJIOCHI, CIIOCOOCTBYSI COXPAHEHHUIO 3JIACTUYHOCTH, MPEIOXPAHSISI
UX OT BBICHIXaHMS M HaMOKaHHs. Y MIIEKONMUTAIOUIMX O0Opa3yloTcsi 0coOble
poroBeie  00pa30BaHMsl, KOTOPHIE SBISIOTCS IMPOU3BOIHBIMU DBIHJEPMUCA:
BOJIOCHI, KOI'TH, HOI'TH, KOIIbITa, pOra, 4euryu. 3 KJIeTOK BEpXHEro Ciosi KOXKHU
00pa3yroTcsi BOIOCHL. JITMHHBIE BOJIOCHI HA3bIBAIOTCS OCTEBHIMH, KaK IPABHIIO,
MPUJAIOT 3ALIUTHYIO0 OKpacKy 3BepsiM. OHM MPHUKPBIBAIOT CIIOM 0osee I'yCThIX
U KOPOTKMX BOJIOC — TOAIIEPCTOK, COXpaHstommil Terio. Ocs3arenbHble
JUIMHHBIC KECTKHE BOJIOCHI, CHAO)KCHHBIE HEPBHBIMU OKOHUAHUSIMH, MHOTHX
MJICKOTIMTAIONINX Ha3bIBatoTCsl BUOpHccamu (puc.67). B oHTOreHe3e uenose-
Ka 3aKJIaJpIBacTCs OOJNbIIee KOJMYECTBO BOJOCSHBIX 3a4aTKOB, HO K KOHILY
SMOpHOreHe3a HacTymaeT PeAyKlus OOJNBIIMHCTBA U3 HUX.

JBOJIIOLNS ONMOPHO-ABUIAaTEJbHOI0 ANNAapPaTa KUBOTHBIX. BOJbIIMH-
CTBO OPTraHW3MOB O00JaJal0T PA3HOTO POAA OMOPHBIMH CHCTEMaMH, TIO/-
AIepKUBAOIUMHE  (OpMy HX Teia, UTparollMMHU 3allUTHYI0 pOib U obec-
MEUYUBAIOIINE JIBM)KEHUS. Y JKMBOTHBIX OBIBAIOT BHYTPEHHM, Hapy>KHBIM
U TUAPOCTATUYECKUN cKeneThl. CII0)KHO YCTPOECHHBIH BHYTPEHHUN CKEJET
MMEETCSl Y OAHOKJIETOYHBIX MOPCKHMX MpOCTeHIIUX — panuossipuil. OH npen-
CTaBJICH CKEJIETHBIMU HIJIAMH, COCTOSILIMMU H3 KpPEMHE3eMa, pagualibHO
CXOIAILIMMHUCS K LIEHTPY KIIETKHU.

DTOT CKEJET BBIMOJIHSIET ABOSIKYIO pOJIb: 3aIMIIAET TEJIO >KMBOTHOIO OT
MOBPEKICHUS M CIOCOOCTBYET €r0 MAacCHBHOMY TEPEIBMKCHHUIO B BOJIC.

BHyTpeHHMI HM3BECTKOBBIM CKEJIET MMEETCS y KOJIOHMAIBHBIX KOPAJUIOBBIX
noaunoB. OH COCTOMT U3 M3BECTKOBBIX HIVI, KOTOpPbIE (OPMHUPYET Kaxblii
OTJICJIBHBIN TIOJIMI U3 COJIEM MOPCKOM BOJABI M OTKJIAJBIBAET B CBOEU IOJIOIIBE,
B pe3yJbTare 4Yero BHYTPH KOJIOHUM, COCTOSILIEH W3 MHOXKECTBA IOJIUIIOB,
oOpasyercs IUIOTHAas W TBEPAAs Macca, BBIIOIHSAIOMIAS POJIb OMOPHI.
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IMunpocTatyueckii CKeNeT BCTPEYAeTCS y MSTKOTENBIX >KUBOTHBIX, HAIpH-
Mep, Y KOJNBYaThIX 4YepBel. Y HUX B IOJIOCTH TeNa MMEeTcs 0co0Oasi MonoCcTHas
KHUJKOCTb, KOTOpasi OKa3bIBAET JABIECHUE HA MBILIIIBI )KMBOTHOTO, COCIMHEHHbIE
C €ro KOYKHBIMU MTOKpOBaMHU. MBIIIIIBI COCOOHBI COKPAIAThCS M MPEOJI0IEeBATh
9TO JaBJICHHE, B PE3Yy/bTaTe Yero uepBb mepeasuraercs (puc.68).

Puc.68. BHyTpeHHUE CKENEThI
0eCI03BOHOYHBIX )KUBOTHBIX:

1 — cKeJIeTHBIC UIJIBI y
PaauoNspun; 2 — U3BECTKOBBII
CKEJICT Y KOJIOHHAJIBHBIX
KOPaJJIOBBIX ITOJIUIIOB;

1 2 3 3 — TUIPOCTATUICCKUIN CKETIET Y
KOJIBUATOTO (JI0KIIEBOTO) YEPBSI.

Hapyxuspiii ckener uMerorT wieHucToHorne. OH BhIpabaThIBAaeTCS KIIETKA-
MU KO)KM U COCTOMT W3 HEKJIETOUHOro oOpas3oBaHus — xuTuHa. [loaTomy ero
HAa3bIBAIOT XUTUHOBBIM MOKPOBOM. B ydacTkax Hapy»XKHOTO CKeEJIeTa YJICHHUCTO-
HOT'MX, KOTOpBIE IOJDKHBI COXPaHATH IOABMKHOCTb, B YaCTHOCTU B MECTax
COWICHEHHUsI OTJEJIOB KOHEYHOCTEW, XUTHHOBBIA TOKPOB MATKUWA. OTAemnsl
KOHEYHOCTEN COEIMHEHBI NP TMOMOIIM 3THX COUIEHEHWH MOJIBHYKHO, MOIOOHO
peraaram. Mx nBmkeHHe 00ECTIEYMBAIOT MBIIIIIBI, KOTOPHIE MPUKPETUISIFOTCS K
XUTUHOBOMY MOKpPOBY M3HYTpH. CHapyXM XHUTHHOBBIA IIOKPOB HMMEET BOJO-
HENPOHMIIAEMBI BOCKOTIOZOOHBIN CIIOM, TPETOXPAHSIONINA TENO0 Ha3eMHBIX
YJICHUCTOHOTUX OT MOTEpH BOABL TakuMm 00pa3oM, Hapy>KHbIA CKEJIET YWIEHHCTO-
HOTUX (XWTHHOBBI TIOKPOB) BBIMOMHIET (PYHKIMM OIMOPHI W 3AIIUTHI IS
BHYTPEHHHMX OPraHOB M 3aILIUILAET OPraHu3M OT O00€3BOKMBAHUSI.

[TosiBieHrE XOPIbI ¥ TIO3BOHOYHHUKA SIBISTFOTCSI TIIABHBIMU apoMopdo3amu.
BHyTpeHHMII CKeneT, COCTOSUIMN W3 KOCTHOM, XPSIIEBOM M BOJOKHHUCTOM
COEMHUTEIIbHON TKaHEW, UMEIOT NO3BOHOYHBIE JKMBOTHBIE W YEIIOBEK.

JIBrkeHue opraHu3mMa B IIPOCTPAHCTBE — OAMH W3 XapaKTEepPHBIX
MPU3HAKOB JKUBOTO. OHO MOXKET COBEPIIATHCS MACCHUBHO (C TOKOM BOJIBI
WIK BO3[yXa), HO BCTPEUAaETCs M AaKTHMBHOE JBWKEHHME, KOTOpOE Iyuyllle
BBIPQ)KEHO Yy JKHBOTHBIX, 4YeM Y pacTeHUd u rpuboB. Y NPOCTEHUIINX
pa3auyaoT TpU crocoda IBUKEHUsS: aMeOOUTHOE, KIYTUKOBOE U PECHUYHOE.
BonbIIMHCTBO MHOTOKJIETOYHBIX JKMBOTHBIX —TE€PEIBHUTAIOTCA  Ojaromaps
MBIIIEYHON cucCTeMe. Y KHIIEYHONOJIOCTHBIX OHa IPEJCTaBIIEHA COKpaTH-
TEJIbHBIMU BOJIOKOHIIAMM, PACHOJIOKEHHBIMA BHYTPU KOXKXHO-MYCKYJIBHBIX H
MUIIEBAPUTEIBHO-MYCKYJIbHBIX KJIETOK. MbllIeyHasi cucreMa y OOJbIIMHCTBA
gepBeil 00pazoBaHa KOXKHO-MYCKYJIBHBIM MEIIKOM, Ky/la BXOIAT KOJIBIIEBBIC
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Y TIPOAOILHBIC MBIIIIEI. Y MHOTOIIETHHKOBBIX KOJBYATHIX YEpBEH MO OOKam
CEerMEHTOB Tejla 00pa3oBaliUCh CBOEOOpPA3HbIE OpPraHbl — IMapanojiuu, CHaO-
’KeHHBbIE MHOTOYHCJICHHBIMHU IIETUHKAMH. Y MOJIIIOCKOB ITOSIBHJIACh HOTA.
MpblleyHass CUCTEMa YIEHUCTOHOTMX COCTOMT W3 MBIIIL, MPUKPETIEH-
HBIX K Hapy>KHOMY CKEJIETY — XMTHHOBOMY IOKpPOBY. B CBsi3u ¢ pa3BuTHEM
OTJICJIBHBIX MBIIII YJIEHUCTOHOTHE MOTYT XOAWTh, MpPbITaTh, IiaBaTh. OIHO
13 HanOOJIee CIIOKHBIX JBIMKEHWH — JTO TIOJIET HACEKOMBIX. MHEIIIEYHOE
JBU)KECHUE Yy ITO3BOHOYHBIX JKMBOTHBIX IPEACTABICHO PAa3JIMYHBIMU CIOCO-
Oamu TIIaBaHUA, TMOJIETa W MEPEMEIISHUs 0 CYIIIE.

KiroueBbie cJioBa:

[IOKPOBBI TEJA, S3MHUJIEPMUC, AEPMa, I[POU3BOJIHBIC 3IIU-

JlepMuca, IUIAKOUIHBIE YEUIYWKH, POrOBBIE YEIIYHKH, TMIPOCKENIET, HAPYKHBIN
CKeJIET, BHYTPEHHUU CKEJIET.

Bonpocsl u 3axaHus.

Kakue (byHKLII/II/I BBIIIOJIHAKOT IMOKPOBLI TEJIa JKHBOTHBIX ?

Kakue IMOKPOBBI TCJIa UMCIOT 0ECITO3BOHOYHEIC YKUBOTHEIC?

CpaBHI/ITC IIOKPOBBI TCJIa p]:l6 1 3€MHOBOJHBIX.

CpaBHI/ITC TOKPOBBI TCJIa MPCCMBIKAIOMIUXCA, NTHUL U MJICKOIMUTAIONIUX.
W3 kakux OTACIOB COCTOUT CKEJICT pr6 u BGMHOBOI[HLIX?

W3 kakux OTACIOB COCTOUT CKCJICT IITHUI] U MJ'ICKOHI/ITaIOH_[I/IX?
CpaBHI/ITC Opratbl NEPCABUKCHUA 0ECITO3BOHOYHEIX JKMBOTHBIX.

. CpaBHI/ITe Opranbl NEPCABUIKCHNA MO3BOHOYHBIX KHWBOTHBIX.

PN LR

3aganust I CaMOCTOSITEIbHOI PaldoThI.
1. CpaBHHTE CKeNeT pbI0 M 36MHOBOIHBIX. 3alOJHUTE TAOIHILY.

Kocru, DyHKUMU
OTtaebl . IBOJIOLMOHHBIE
JKuBoTHbBIE COCTABJIAIOLIU I oTaesa
cKeJieTa H3MeHeHHUs
OT/IeJI CKeJIeTa cKeJieTa
Ckenert pbIO
CKeJleT JSATyImKH
2. CpaBHUTE CKEJIET TPECMBIKAIOMIMXCS W TTHIl. 3alOJHATE TaOJHILYy.
JKuBorHbIE OT1aeibl Kocru, DOyHKUNH IBOJIIOIHOHHDLIC
CcKeJIeTa | COCTABJISIOIINIA oTIeIa H3MeHeHHs
OTJeJI CKeJIeTa cKeJIeTa
CKeneT sAepuIs!
Ckenet romy0s
3. Onmnpepenute OTACNU CKeJIeTa MIICKONHUTAOIINX. 3alojHUTE TaONHILYy.
OTtaedbl KocTu, cocraBasionmuii oraest DYyHKUMHU OTIeJIa
cKeJieTa cKeJieTa cKeJieTa
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Buvickasicume ceoe mmuenue.

1. Kakue mpucrnocoOiieHus: K BOJAHOHN cpelie MOSBUIIMCH B CKEIIETE PBIO B IMPO-
LIeCCe PBOJIIOIUH?

2. Kakue mnpucmocoOneHuss K Ha3eMHO-BOJHOH cpejie TMOSIBIIINCh B CKEJeTe
36MHOBOAHBIX B IMPOLIECCE IBOIIOLUU?

3. Kakue mpucrnocoOieHuss K Ha3eMHON Cpejie MOSBWIUCH B CKEJIETE MPECMbI-
KAIOIIUXCSl B MPOILIECCE HBOJIIOLMU?

4. Kakue mpucrocoOiieHUs K TOJIeTy TOSBUINCH B CKEJETe ITHUI] B IMPOIECcce
SBOJIIOINH ?

§ 41. DBOJIIOIINASA NBIXATEJIBHOMU CUCTEMBI )KUBOTHBIX

s Kypca 3o0o0Jj0cuu 6CnOMHUmMe O 3HAYEeHUU npoyecca ovIXanus 8
HCUBHEOESAMENbHOCNU HCUBLX OpPcaAHU3IMOE6.

JIpIXaHue SIBISIETCS KM3HEHHO HEOOXOMMMBIM TIPOIIECCOM JUIS BCEX YKHBBIX
OpraHu3MoB. VI3BECTHO, YTO JKMBBIC OpraHU3Mbl OOWTAIOT B aHA3POOHON u
a’poOHoii cpenax. [lepBbie obuTarenu 3emiin ObUTM aHAPOOHBIMH OPraHU3MaMHU,
y KOTOPBIX BCE JKHU3HEHHBIC MPOLECCHI MPOTEKATH aHAIPOOHBIM CHOCOOOM, OHH
WCTOJTb30BAIM SHEPIHIO TMPOIECCOB IMIMKoMM3a M OpokeHHss. C BO3HMKHOBEHH-
eM (orocuHTE3a B arMocdepy BBIIEISUICS KUCIOPOI, M 9TO SIBWJIOCH MPUYHMHON
BO3HUKHOBEHUSI adpOOHBIX OpraHu3MOB. A’pOOHOE JbIXaHHE SBISETCS TOpasio
oonee PPEKTUBHBIM TIPOIIECCOM C TOUKU 3PEHHS CHAOKCHUS KJICTOK SHEPrHeH.
OHO cTajio NMPUYMHOM YCKOPEHUs SBOIIOIMOHHBIX TPOIIECCOB.

Y OHOKIETOYHBIX M MHOTHX OCCIO3BOHOYHBIX JKHBOTHBIX, HarpuMmep,
y KHUIIEYHOIIOJIOCTHBIX, MJIOCKUX MU KPYIIbIX YEpBEH €Ile HET ClelUaIbHbIX
OpPraHOB JbIXaHWSA. Y HHX Ta3000MEH CO CPENOil OCYIIECTBISIETCS BCEHl IIO-
BEPXHOCTBHIO Teia. B mporiecce BONIONUU MOSBISIIOTCS OPTraHbl JIbIXaHUs, Y
BOJHBIX KHBOTHBIX (DYHKIIMIO JTBIXQHWS BBITOJHSIOT KaOpbl, Y Ha3eMHBIX JKH-
BOTHBIX JIETKHE M Tpaxeu. Y 3€MHOBOJIHBIX B IPOIIECCE IBbIXaHHS y4acCTBYET
TaK)Ke, KOKa, a y TNTHIl JIETOYHbIE MEIIKW. B opraHmsme TpaHCHOPT KHCIO-
pona oOecreunBalOT crenuUuHble OETKU-TUTMEHTHI. Y HM3IIUX OECO3BO-
HOYHBIX TaKWe OCIIKM pPAaCTBOPEHBI B IUIa3Me, JIMOO BKIIFOUEHBI B KPOBSHBIC
Tebla. Y MHOTHUX MOJUTFOCKOB M WICHHCTOHOTMX KPOBb OKpaIlleHa B roiyOoi
[BET Onaromapsi cCoAep KaluMHCs B HEH reMonmannHy. KpacHbIi MUTMEHT —
reMOIJIOOMH PAcTBOPEH B TMOJOCTHOM KUAKOCTH Y MHOTHUX O€CIIO3BOHOYHBIX,
Yy BCEX MO3BOHOYHBIX T'€MOITIOOMH HAXOIUTCS B DPUTPOIUTAX.

BnepBrie nbIxarenbHas cUCTEMa MOSBIAETCS Y MOPCKMX MHOTOUIETHHKO-
BBIX KOJBYATHIX YE€PBEH, Yy KOTOPHIX Ha CHUHHBIX BETBSX Maparojuil pacro-
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JIOKEHBl MPUMHUTHBHBIC KaOpbhl. Y MAaJOIIETHHKOBBIX KOJBYATHIX YEPBEH H
MUSBOK Ta3000MEH MPOUCXOAMUT uepe3 OOraryro KpPOBEHOCHBIMH COCYAaMHU
KOXKY. Y MOJITIOCKOB CTPOCHHE OpPTaHOB JBIXaHUS 3aBUCUT OT YCJIOBHUU X
OOUTaHMA: y BOAHBIX (OPM — 3TO KaOpbl, CIIOCOOHBIE HCIONB30BaTh pac-
TBOPEHHBIN B BOJIE KHUCJIOPOJ; Y Ha3€MHBIX — JIETKHE M Tpaxew, MPUCIOCO0-
JICHHbIE K HCIIOJIb30BaHHUIO KUCIIOpOJa BO3dyXa.

JlpixarenpHasi cucTemMa naykKooOpa3HbBIX MpEACTaBlieHa JTUOO JTUCTOBUIHBI-
MU JIETKUMH, JHO0 TpaxesiMu (y CKOPIIMOHOB — JIETKHE, Y MAyKOB — JIETKHE U
Tpaxeu, y COJIBIYT U KIIeHel — Tpaxen). B JeroyHpIx Memkax pacroioKeHb
MHOTOYHCJICHHBIE JIUCTOBBIE CKJIAQJKH, B KOTOPBIX MPOXOIAT KPOBEHOCHBIE
Kanmuiapsl. Tpaxew mpencTaBisioT co00il cuCcTeMy pa3BETBICHHBIX TPyOOdYeK,
KOTOpBIE MOIXOMSAT HEMOCPEACTBEHHO KO BCEM OpraHaMm, IJe U COBepIIaeTcs
TKaHEBOW OOMEH. Y HACEKOMBIX JBIXaHWE OCYIIECTBISIETCS C MIOMOIIBIO TPaxeH.

VY pbiO xabepHbIi anmmapaT COCTOMT M3 KaOEpHBIX IyT, pacIOiIararolIuxcs
B KaOEpHOU TMOJIOCTH M TPHUKPHITHIX KAOEPHOW KPBIIMIKON. DBOIIOLHUS Ka-
OepHOro ammapara y XOpIOBBIX BBIPaKajloCh B YMEHBIIECHHH 4ucia xabep-
HBIX IIeJIed MPH OJHOBPEMEHHOM YBEJIMYEHUU JBIXATEIbHONW MOBEPXHOCTH
myTeM 00pa30BaHUs >Ka0CpHBIX JICNIECTKOB, CHAOKEHHBIX KalMJIIIPAMU.

VY pBIO CTEHKM TUIABATENLHOTO MY3bIpsi OOraTrhl KPOBEHOCHBIMH COCYNAMH,
MOATOMY y HEKOTOPBIX 3apBIBAIOLIMXCS B HJI PHIO OH MOXET CIY>KUTh JJISI Ta30-
oOMeHa. Y KHUCTENephIX phI0 BMecTe ¢ kaOpaMu poiib JBIXaTeIbHOTO OpraHa
WCTIOJNHSET TUIABATeIbHBIA My3bIpb, O0pasyromuii Hactosimue jerkue. [lmasa-
TENLHBINA TY3bIph 00pa3yeTcs KaK BBISTYMBAHUE TJIOTKUA U CIy)KHT TOMOJIOTOM
JIETKUX HA3€MHBIX XKMBOTHBIX. CBS3b MEXKIy ILIaBaTEIbHBIM ITy3bIPEM U IJIOT-
KOM, BO3HMKIIIAsi B AMOPUOTEHE3e, COXPAHSETCS B TEUCHUH BCEH YKU3HM.

VY amdubuii, mpoucxokaeHHe KOTOPBIX CBS3aHO C KHCTENEPbIMH PhIOa-
MU, JIMYUHKHA JBIIIAT Ka0pamu, a B3pocible aM(MUOWU ABIIAT JETKUMH H
Kkoxel. Jlerkue mpeacTaBIsIIOT MEUIKOBUAHYIO CTPYKTYpYy, OpOHXH HE pas-
BUTHI. JIerkue HauMHAIOTCA HEMOCPEICTBEHHO OT ropranu. B cBsi3m ¢ OT-
CYTCTBHEM TPyOHON KJIETKM WU AuadparMbl BO3AYX B JIETKHE TMONaAaeT M3
POTOBOI TOJIOCTH 32 CYET IIOTATENBHBIX JBIKEHUH. Jlerkue MMeT Maiyro
IBIXaTeNbHYI0 TTOBEPXHOCTh, B CBSI3U, C YeM Ta3000MeH B OOJbIlel CTENeHU
OCYIIECTBIISIETCSI 4Yepe3 KOXKHBIE IMOKPOBBI, KOTOPHIE MPOHHU3AHBI OOIBIIUM
KOJIMYECTBOM KPOBEHOCHBIX KaNUJIISPOB.

VY pentunuii B CBSI3W C OKOHYATENIHHBIM BBIXOJOM Ha CYIIy B JIBIXaTENb-
HBIX MyTAX TOSBISAIOTCS TOPTaHb, Tpaxes W OpoHxu. Jlerkue sueUCTHIE, OHU
COZIep’KaT MHOTOYHCIICHHBIE SYEHCThIE MEPEKIATUHBI U 00NaMaloT OONBIION
IBIXaTeNbHOW TMOBEpXHOCThI0. Ho OpoHXM y HHMX HE BETBATCA. MexaHu3M
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JIBIXaHHSI OCYIIECTBISIETCS 3a CUET COKpAIIECHUS MEKPEOESPHBIX MBIIII, MPH-
BOJSIIMX B JBWKEHHUE TPyAHYHO KJIeTKy. Koxka He ydacTByeT B JIbIXaHUH.

Jlerkue mNTUI] XOpPOIIO PA3BHUTHI, MPEACTABISAIOT COOOHM IUIOTHO-TyOUarbie
TeJda TPOHU3AaHHBIE PA3BETBICHUSMU OPOHXOB W OpPOHXHMOI. BpoHXH BXOmAT
B JIETKHE, TIE JAIOT s OTBETBICHUHM (BTOPUYHBIE W TPETUYHBIE OPOHXM)
U B KOHIIE KOHIIOB OTKPBIBAIOTCA B BO3MYIIHbIE MemKd. OHU NpeAcTaBisi-
0T CO0O0W TOHKOCTEHHBIE TMOJIOCTH, OOpa3yloIIMecs KaK BBIPOCTHI OPOHXOB H
pacIoIararolecss MEX1y BHYTPEHHUMH OPraHAMM; OTBETBJIICHUS BO3IYIIHBIX
MEIIKOB 3aXOJSIT B HEKOTOphIE TpyOdarsie KOCTH. [Ipu mogbeme KpbLIbeB BO3-
IYIIHbIE MENIKWA 4Yepe3 JIETKME HaIOJHSAIOTCS BO3IYyXOM, IMPU OIYCKaHUU KpbI-
JBEB BO3[yX Yepe3 JIETKUE BBIXOAWUT Hapyxky. Tak, BO BpeMs MojeTa Yy ITHULL
OCYUIECTBIISIETCS IBOMHOE JbIxaHue. B pesynbrare 0OMEH BEIIECTB YCHUIIUBA-
eTCsl, TaK Kak, MPU BJOXE U BBIIOXE KPOBb HACHIIIAETCS KUCIOPOAOM.

Y  MIIEKONWTAIONIMX JbIXaTeNIbHbIE MYTH, BBICTJIAHBI MEPLATEIbHBIM
snutenreM. OHU TOJHOCTBIO OTIENEHbl OT IHILEBAPUTEIBLHOM CHCTEMBI M
TOJIBKO TEPEKPEIIMBAIOTCS C HEW B IVIOTKE. BpOHXM MHOIrOKpaTHO pa3BeT-
BJSIFOTCSI, BIUIOTH JI0 OPOHXHOJ, BEAYIIMX B AJbBEOJIBI — JIETOYHBIC ITy3bIPh-
KM, UMEIOIIME B CyMME OTPOMHYIO IIOMIAAb MOBEpXHOCTU. CTEHKH ajbBEOJ
COCTOAT M3 OHOCJIIOWHOIO DJIIUTENNS M IIOKPBITBI T'YCTOM CETBIO Kalluil-
JSIpoB. Y pa3HbIX BUJOB KOJUYECTBO alibBEOJ OTiIM4aeTcst. OCHOBHOM MBIIIIIIEH,
M3MEHSIONIEH 00beM TPyAHOW TOJIOCTH, sBIsieTcs auadparma (puc.69).

B sMOpuorenese yenoBeka oTpaxaercs MepBOHaYaIbHOE €IUHCTBO MHUIIEBA-
PUTEIILHOM M JIbIXAaTEJIbHOM CHUCTEM. [lpIXarenpHas CUCTEMa HOBOPOKIEHHOTO,
KaK M BCE MpPOYME CHUCTEMBI, enle HecoBepuieHHa. DopMUpoBaHME OpPraHoOB
JIBIXaTEIbHOM CHUCTEMbl 3aKaHUMBACTCSI B CPEOHEM K 7 rojaM, U B JAJIbHEU-
LIEM YBEJIHMYMBAIOTCS TOJBKO UX Pa3MEPHI.

A b B r 2 A

Puc.69. ®unorenes qpIxaTeNnbHONU CUCTEMBL: A — AbIXaTellbHAs CUCTEMa CalaMaH/IphI.
b — npixaTenpHas cucreMa JIATYIIKU. B — mpIxaTenbHas cucteMa siepHIlbl:
1 — Tpaxes; 2 — Oponxu. I' — npixarenbHas cuctemMa NTUIl: 1 — BO3yITHbIE MEIITKH.
J1 — npIxartenbHas cucTeMa MIICKOITUTAIIINX: | — OpOHXM; 2 — abBEOJIHI.
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KiroueBble ci10Ba: reMomioOuH, Tpaxesi, OpOHXH, OPOHXHONBI, albBEOIbl, AUadparma.

BO]'[pOCbI n 3aJaHus.

1. OOBSICHUTE CTPOCHHE IBIXATEIBHBIX OPraHOB OECIIO3BOHOYHBIX YKUBOTHBIX.

2. OOBsicHHUTE, B YeM MPOSBISICTCS CXOIICTBO M Pa3IMYHME B CTPOCHHUH JIBIXaTCITh-
HOW CHCTEMBI PBIO M 36MHOBOIHBIX.

3. OOBsICHUTE, B YeM TIPOSIBIIICTCSI CXOJCTBO W Pa3MUNe B CTPOCHHUU IBIXATEITh-
HOW CHCTEMBI TPECMBIKAIOIIIXCS ¥ IITHIL.

4. OObscHHTE, B YeM TPOSIBIISICTCS CXOACTBO M Pa3niMe B CTPOSHHUH JIBIXaTEIIh-
HOM CHCTEMBI ITHI[ M MJIEKOIUTAIOIIUX.

3agaHus A8 CaMOCTOSITEIbHOI PadOThI. 3alOTHUTE TaOIUILY.

JKuBoTHbBIE CTpoeHue AbIXaTeJbHONH CHCTEMbI

PrIOBI
3eMHOBOIHBIE
[Ipecmbikarommecs
IITuner
Miexkonuraroiue

§ 42. OBOJIIOLI A OPTAHOB KPOBOOBPAIIEHUSA KUBOTHBIX

Kakoe 3nauenue 0na dicusomuvix umeem cucmema KpogoobpaujeHus?
Kakue opeanvl omnocamcs k cucmeme KpogoobpawjeHus?

Bce xuBBIe OpraHu3Mbl IPEACTABISIIOT CO00I caMOperyIupyomuecs, ca-
MOBOCTIPOU3BOISIINECS, JMHAMHUECKH Pa3BUBAIOIIMECS OTKPBIThIE OMOJIOTH-
YECKHE CHUCTEeMBI. J[71s1 OTKpBITOW OHMOJIOTHYECKON CHCTEMBI XapaKTepeH 00-
MEH BellecTB (MOJyUYeHHE U3 BHELIHEW Cpelbl HEOOXOAMMBIX ISl OpraHu3Ma
BCIIIECTB, BBIBEICHHEC HEHYXHBIX). B maHHOM mpormecce ocoboe 3HaYCHHUE
MMEeT BHYTPEHHSsI cpela OpraHu3Mma, KOTopasi OObeIUHSET BCE OpraHbl B
€IMHYK) CUCTEMY M HAXOAMUTCS B IMOCTOSIHHOM JBUXCHHHU.

Y BBICHIUX OPraHU3MOB K MX BHYTPEHHEW Cpele OpraHu3Ma OTHOCHUTCS
KpOBb, MM(pa, TKaHEBasl KUIAKOCTh, ITUTOIIAa3Ma B COCTaBE KJICTKH.

OCHOBHYIO YacThb BHYTpPEHHEW Cpelbl OpraHu3Ma COCTaBJISET KPOBb, KO-
TOpasi BBIMOJHSAET TPAHCIIOPTHYI W 3aIUTHYH (YHKIHIO, a Takke (QyHK-
LU0 TYMOPaJIbHOM PETYJSALMU U TEPMOPETYIISIUU.

KpoBeHnocHasi cuctemMa Kak M BCE€ CUCTEMbl OPTraHOB SIBJISIETCS PE3Yib-
TaToOM JUIMTEIBbHOW 3BOMIONUU. KpOBb SBIAETCA KUIKOM COCOUHUTEIBHOMN
TKaHBIO M BKIIFOUAeT B ceOsl TuiazMy U (DOpMEHHBIE DIIEMEHTHI.
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B mporecce sMOprnoHANBHOTO pa3BUTHS KPOBb M OPraHbl CHCTEMBI
KpOBOOOpAIIICHUSI PAa3BUBAIOTCS W3 ME30/CPMbI M BBIMOJHSIOT (PYHKIIHIO
TPaHCIIOPTa TUTATEIBHBIX BEIIECTB, KUCIOPOAA W TMPOIYKTOB BBHIJCICHHS.

JBOJIIOLMOHHbIE M3MEHEHHs] B KPOBEHOCHOW cucTeMe 0ecrno3BOHOY-
HBIX KMBOTHBIX. Y HHU3IIUX OCCIO3BOHOYHBIX KUBOTHBIX (TYOOK, KHIIIEYHO-
MTOJIOCTHBIX, TUIOCKUX M KPYIIIBIX YepBel) KPOBEHOCHAs! CHCTEMa OTCYTCTBYET.
VY HHUX KHCIIOpOJ W MHTATENIbHBIE BEIIECTBA PACIPOCTPAHSIIOTCS IO TEIy ITy-
teM auddysun. KpoBeHOCHass cUCTeMa BIEpPBBIC IMOSBUIACH Y KOJIBUATHIX
YyepBeH, KOTOpas BKJIIOYAET B ceOs CIMHHYIO W OPIOIIHYIO aOpTy, MPOXOIsi-
e BAOMb Bcero Teina. OHU COSNUHSIOTCS MEXKIYy COOOH KOJIBIIEBBIMHU CO-
cynamu. KpoBb 10 CIMHHOMY COCYyAy TE€YET B TNEPEIHIOI0, a M0 OpIOIIHOMY
COCyZly B 3aJIHIOIO0 4acTh Tena. DYHKIUIO «Cepla» BBITOIHSIIOT KOJIbIICBBIC
COCY/IBI, OKpYJKaroIue MHUIIeBo. KpoBb M3 KPyHmHBIX COCYIOB IMEPEXOIUT B
MEJIKME COCY/bl, a U3 HUX B KallWUIAPHL. B KOXKE KPOBH HACHIMIAETCS KHC-
nopoaoM. KpoBp y HUX KpacHOTO IBETa, HO JKEJE30 HE BXOJUT B COCTAaB
reMOIJIo0MHa, a HaXOAWTCS B PAaCTBOPEHHOM BHJE B Iutazme. KpoBeHoCHas
CHUCTEMa 3aMKHYTOTO THIIA.

VY MOJUTIOCKOB TIEPBBIM TIOSIBIISIETCS CEPIIC W PACIIONaraeTcsl B OKOJIOCEep-
JICYHOM CyMKe. B pesynbrare moodepeHoro COKpauleHUsl MPeACcepaus U Ke-
JyIoYKa KPOBb MEPEXOIUT B COCYIbl. KpOBEHOCHBIE COCY/IBI BETBITCS M 0Opa-
3YIOT Kanmuuispbl. KOHITBI COCYZIOB OTKPBITBIC W KPOBb BBUIMBACTCS B TOJIOCTh
Tena, IJe OTHAeT KHUCIOpPOJ OpraHaM M TKaHsIM. HachImaeTcsl yIIeKUCIIbIM
razom. M3 monoctu Tema KpoBb OOpaTHO COOHMpAaeTcss B BEHO3HBIE COCYIBI, B
*albpax WJIM JIETKUX HACBHIIACTCS KHCIOPOJAOM M BIIMBACTCS B TPEICEPIUC.
VY TOJOBOHOTMX MOJUTIOCKOB CEPJIe MMEET OJWH KEITYyI0YCK, JBA WA YEThI-
pe mpencepaus. Y UICHUCTOHOTMX KPOBEHOCHAs CHCTEMa TaKKE OTKPBITOTO
tumna. KpoBb cMmemmBaeTcs ¢ MOJIOCTHON JKHUJIKOCTBIO M 00pa3yeT reMoiauMay.
VY pakooOpa3HBIX cepjile B BUIC MATHYTOJHLHOTO MEIIOYKAa M PACIOaracTcs
OHO B 3a/IHEH YaCTH TOJOBOTPYAH. Y TayKOOOpa3HBIX CEplle pacIojaracT-
cs Ha 3amHed yactu Opromka. OOoramieHHash KHCIOPOAOM KpPOBb W3 Cepiia
BBIXOJIUT B COCY/IbI M BBUIMBAETCS B IMOJIOCTh Teja. Kuciaopoa u murarebHbIE
BEIIIECTBA MEPEXOMAT B OPraHbl U TKaHH, OTTyJa 3a0MPAIOTCS YIJICKUCIBIA Ta3
W TIPOIYKTHI BbIIEICHUS. BEHO3Hass KpOBh B OpraHax JbIXaHUS HACBIIACTCS
KHCJIOPOIOM M Yepe3 CepICUHbIC OTBEPCTHUS TEPEXOAUT B TOJOCTH CEpAlla.

VY HaceKOMBIX KPOBEHOCHAs CHUCTEMa I0XOXka Ha JUIMHHYIO TPYOOUKy: OHa
BKJIIOYAET B ce0s MHOTOKaMEpHOE CEpAle M KOPOTKYIO aopTy, OHa HE Te-
peHocuT kuciopor. [loaTtoMy B cocTaBe KpOBH OTCYTCTBYET SPUTPOIUTHI H
(OpMEHHBIC 3JIEMEHTHI KPOBHU. [eMommMmda HACEKOMBIX HMMEET OeCIBETHYIO,
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KEJITOBATYI0 WM 3eJIeHYyI0 OKpacKy. KpoBb U3 cepilia NepexoJuT B KOPOTKYIO
aopTy, OMBIBACT OpraHbl W BIMBACTCA B CEpAIlC 4Yepe3 Mapy OTBEPCTHH Ha
Kaxaoi kamepe. VX coctaB KpoBH ONM30K K TKaHEBOM >KUIKOCTH HACEKOMBIX.

JBOJIOIUOHHBIE M3MEHEHHS] B KPOBEHOCHOH cHcTeMe IMO3BOHOYHBIX
*KMBOTHBIX. B pe3ynbrare yBenudeHus MOTPEOHOCTH B KUCIOPOAE W THUTa-
TEJbHBIX BEIIECTBAaX y TKaHEH M OpraHoB HAOJIOAAETCS YCKOPEHHE MpoIlec-
COB OOMEHa BEIIECTB W YBEIWYEHHE O0Opa30BaHUs SHEPTHUU. DTO MPHUBOAUT
K YCKOPEHHUIO SBOJIIOIIMM CHCTEM OPraHOB.

VY OecuepenHbIX KpPOBEHOCHAsi CUCTEMa MMEET MPOCTOE CTPOEHHUE, Cepi-
e orcyTrcTByeT. DYHKIMIO cepala BeIONHSET OpromrHas aopta. [lo Oprom-
HOI aopTe KpOBb TEUET B MEPEIHIOI YacTh Tena. bpromrHas aopra pas3BeT-
BIISIETCSl Ha >KaOEpHbIE apTepuM U JOXOIUT a0 >xalp. XKabGepubie aprepuu
HE BETBATCS Ha KamwuAphl. B jkabpax KpoOBb HACHIIIAETCS KHUCIOPOAOM H
MEPEXOJUT B CIMHHYIO aOpTy. AOpTa BETBUTCS Ha apTepud, OHH B CBOIO
ouepelb Ha KamWUIAphl M 00ECNeurBalOT OpPraHbl M TKaHU KHUCIOPOJIOM U
MUTATEIbHBIMHU BellecTBaMH. KpOBb W3 BHYTPEHHHX OPTaHOB M KHIICYHUKA
OUYMIIAEeTCS B TIEYCHU U BIIMBACTCA B OPIOLIHYIO aopTy.

VY pbi0 KpoBb BhIpabaThIBacTCs B IMOYKAX, cene3eHke. KpoBeHocHas cucrema
YCIIOXKHSIETCSL ¥ UMEET MPOrpeccuBHbIe Mpu3Haku. Ceple AByXKaMepHoe, B Mpel-
CepIMU M IKETyJI0UYKEe COAEPKHTCS TOJBKO BEHO3HAas KpoBb. KpoBb mepexomut
W3 TPENICEpIs B JKEIyAOUeK, najee B 4 mapbl >KaOCpHBIX apTepuil M JTOXOIUT
70 kabp, TJI€ BETBUTCSA Ha KamwuUIAphl. KpoBb HACBIIIAETCS KUCIOPOIOM U Tie-
PEXOIUT B CIIUHHYIO a0pPTY M PaclpoOCTpaHseTcs Mo opraHam U TkaHsM (puc.70).

[epexon KMBOTHBIX K Ha3eMHOMY 0Opa3sy >KMU3HM MPHBOAWT K W3MEHEHUSIM
B KPOBEHOCHOW cHCTeME. Y 3EMHOBOIHBIX KPOBb BBIPAOATHIBACTCS B ITOYKAX, CE-
JIe3eHKE M KOCTHOM Mo3re. Cepjlie COCTOMT M3 JIByX MpECepAuii M >Keydouka,
MMeeTCs 1Ba Kpyra KpoBOOOpaleHHs. DTH KPYyTrH Kpo-

BOOOpAILIEHNS] HEMOIHOCTBIO pasznenieHsl. C Kemyaouka 1 3
HAUMHAETCSl apTEepUAIbHBIM KOHYC, KOTOPBIM BETBUTCS

Ha 3 mapel aprepuid. [lo ogHON mape JerouHO-KOKHBIX 2

apTepyuii BEHO3HAsl KPOBb JIOXOIWT IO JIETKUX U KOXH.

OOpazoBaBiascsi aprepuaibHas KpOBb IO JIETOYHOM 4

BEHE IIEPEXONUT B JICBOE IIPEACEPAUE, a IO KOXKHOU

BEHE B IOJIYI0 BEHY. OTH COCYAbl COCTABIISIIOT MaJIbIi Prc. 70

Kpyr KpoBooOparieHus. CMellaHHasi KpOBb U3 JKelly- Crpocue c;:pn'ua phIG:
JIOYKa TIEPEXOIUT Yepe3 IMPaBYy U JIEBYIO Iy B apre- | — pencepe;
PUM U PA3HOCUTCA IO TEIly, @ HE YCIEBIAs CMEIAThCs 2 — KelyI0uek;
apTepualibHasl KpOBb I0 COHHBIM apTEpUsIM JOCTaB- 3 — BeHa;

JsieTcsd K TOJOBHOMY Mo3ry. M3 Mosra u Tena BeHO3- 4 — OprommHas aopra.
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Puc.71. Ctpocuue
CepALa 3eMHOBOIHBIX:
1 — mpaBoe npezacepaue;
2— ey I04eK;

3 — neBoe mpeacepaue;
4 — aprepuanbHbIi
KOHYC; 5 — JIerouHble
apTepun; 6 — COHHbBIE
aprepuu; 7 — 1yru

A0PTHI.
7
6 8
5
4
2
1
3
Puc.72.
Crpoenue cepana
MIPECMBIKAFOIIHXCSL:

1 — mpaBoe mpencepaue;
2 — neBoe mpejcepaue;
3 — Kely10ueK;
4 — T0JIbIC BEHBI,
5 — meroyHas BEHa,
6 — JerovHast apTepus;
7 — mpaBasi Iyra aopThl;
8 — nmeBas gyra aopThl.
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Has KpOBb COOHMpAeTCs B TIONbIC BEHbI M BIMBACTCS B
npaBoe Tpeacepane. ITO cuuTaeTrcs OONbIIUM Kpy-
roMm KpoBooOpaienus. I[lynbc cepiama 3eMHOBOAHBIX
coctaBisier 3a MUHYTY 40-50, y HEKOTOpPBIX BHJIOB
Bcero 20-30 (puc.71).

[Ipecmbikaronyecss UCTUHHBIE Ha3eMHbBIE >KUBOT-
Hble, KPOBb 00pasyeTcs B KpPaCHOM KOCTHOM MO3re
u cenesenke. Cepiie COCTOUT M3 JIBYX Mpeicepauit
U JKEIyJl0uKa, B IKEIIyJOUYKE IOSIBISETCS HENOoJIHas
neperopojka. Y KpOKOJWIOB IEperopojaka MoJHas,
CepJlle YEThIpEXKAMEpPHOE. Y BCEX IPECMBIKAOIIMX-
Csl MO Telly TeueT CMEIIaHHas KpoBb. B ornmume ot
36MHOBOJIHBIX Y IPECMBIKAIOUIUXCA W3 IKeIydouKa
BBIXOIUT 3 cocyna. M3 jeBol 4acTu »KemyJqouKa Bbl-
XOIUT MpaBasl Jyra aopThl, U3 KOTOPOM HAYMHAETCS
COHHas apTepus, CHaOXKarollas apTepuaibHOU Kpo-
BbIO TOJIOBHOM MO3l. M3 cpenHel 4YacTu xKemynaod-
Ka BBIXOAWUT JieBasl Iyra aopThl, KOTOpas CHaOXKaeT
CMEIIAHHON KPOBBIO TEJIO, a U3 MPABOM YACTH JKEIy-
JI0YKa BBIXOJIUT JIETOUHAsl apTepus, KOTopas J0CTaB-
JseT BEHO3HYI0 KpoBb K Jjerkum. [IpaBas u neBas
Jyra aopTbl COEOUHSSACH 00pa3yrOT CIHMHHYIO AOpPTY.
Jlerounsle BeHbI BIMBAIOTCS B NPABOE MPEACEPIUE.

Manblii  Kpyr  KpoBOoOOpallleHHs  HauWHaeT-
C C JKEeIyJI04YKa, KPOBb HACBIIIAETCA KHCIOPOIOM
B JIETKMX M BIMBaeTcs B JieBoe npencepaue. B
KEIyJOUKE IPOMCXOAUT YACTMYHOE CMEIIMBAaHUE
apTepualbHOM W BEHO3HOM KpoBu. U3 xemymouka
HaunHaeTcsl OONBIION Kpyr KpoBooOpameHus. [locne
razooOMeHa B OpraHax, TKaHAX M KJIETKaX KpOBb
BIMBAETCs B IpaBoe npeacepaue. M3-3a cMmemeHus
apTepualbHOM M BEHO3HOM KPOBHU IPECMBIKAOIINE-
Csl CUMTAIOTCS XOJOJHOKPOBHBIMHM JKMBOTHBIMH, TaK
KaK B Mpolecce oOMeHa BEIIeCTB 00pasyeTcs Mayioe
KOJINYECTBO 3Hepruu (puc.72).

VY Ortan M MIIEKONUTAIOMIMX CepAlle  YeThIpex-
KaMepHOe, apTepuajbHas U BEHO3Has KpOBb paszelie-
Hbl. OHU CUMTAIOTCS TEIJIOKPOBHBIMH >KHBOTHBIMHU.



VY Ui KpoBb 00pasyeTcsi B Cele3eHKE W KOCTHOM
Mosre. Cepaue MMeeT MpaBoe MNPEACEPAUE U KEIy-
JIOYEK, JIEBOE IMpEIACEepaue M Kemyaouek. B neBoit
YacTU CepAlla MMEETCsl apTepualibHas, a B IPaBOU
4acTH BEHO3Has KpoBb. C JIEBOrO JKEIy/lOYKAa Hauu-
HaeTcsl IpaBasi Jyra aopThl, KOoTopas CHaOXaeT ap-
TEPUAIIBHOM KPOBBIO BCE TEJNO. Y MIICKONUTAIOIIUX
UMeeTcsl JieBasi yra aoptel. BeHo3Has KpoBb, 00pa-
30BaHHasl B pe3yibrare razoo0MeHa, MPOXOAUT Yepe3
MeYeHb B MPABOE IpeAcepaue, a JErouHas BeHa BIIH-
BaeTCs B JIEBOE Ipejacepaue. Y MNTULl MYJIbC cepaua
3a MUHYTYy paBeH 500, ouyeHb WHTEHCUBHBII OOMEH
BEIIECTB, TeMIieparypa Tena Beicokas +42°C (puc.73).

VY MJIEKONHUTAIOUUX KPOBb 00pazyercs B KOCTHOM
Mo3re, cene3eHke M JuMmdarnyeckux ysnax. Kak y
NTUI, OOJBIION W MaJblii KPYr KpPOBOOOpAIIECHUS
MIOJIHOCTBIO paszzesieH. M3 J1eBoro »eiyjgouka Haudu-
HaeTcsl JieBas Jyra aopThbl, KOTOopas CHaOXaeT Kpo-
BBbIO TKaHW W opraHbl (puc.74).

B 3BosilOLIMM KPOBEHOCHOI CHCTEMbI BbIIeJIs-
oTca 3 Jrama.
1.1losiBneHue cepana M yBEIUYEHUE KOJIUYECTBA
KaMmep cepjua.
2.Hanuume nBYyX KpyroB KpOBOOOpAIICHHS.
3. Paznenenue cepama Ha JIEBYHO apTepHATBHYIO
U TMPaByl0 BEHO3HYIO YaCTH.

Ha mnayanpHBIX »JTamax »5SBOMIONMH  HaOIIONA-
eTcsi pa3HooOpa3zue KIETOK KpoBU. B  pesynbrare
€CTECTBEHHOTO0 O0TOOpa y MIIEKOMUTAIOUINX HMX YHUC-
JIO YMEHBIIAETCS U COXPAHSIOTCS TOJNBKO OCHOBHBIE
(opMeHHBIE 3JEMEHThl. Tak B JBOJIOLMU KpOBE-
HOCHOM CHCTEMBbI HAOIIONAETCS COBEPIICHCTBOBAHUE
KJIETOK KpOBU, H3MEHEHHE CTPOCHHS U (QYyHKIUH
KJIETOK KPOBH.

KaroueBbie caoBa: muddysus, remonmmda, apre-
pUATBHBIA KOHYC.

2

Puc.73. Ctpoenue
cep/a IMTuil.

1 — mpaBoe npeacepaue;
2 — IpaBbIif KEITyI04CK;
3 — neBoe mpeJcepIue;
4 — JIeBBIH KEITyI04eK;
5 — mpaBas Jtyra aopThl;
6 — NIerovHas apTepus;
7 — NIETOYHBIC BEHBI,

8 — moJbIie BEHEI.

2

Puc.74. Crpoenue
cep/Ia MIEKOITUTAOINX.
1 — mpaBoe mpencepaue;
2 — IpaBbIi KTy IOYEK;
3 — neBoe npejacepaue;
4 — neBbIll KemyI04eK;
5 — neBas yra apra;

6 — nerouHas aprepus;
7 — TIOJIbIE BEHBI;

8 — nerovHble BEHHI.
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Bonpocsl u 3axanus.

1. OObsicHHTE OBOJIFOITUTO KpOBCHOCHOﬁ CHUCTCMBI Y 0CCITO3BOHOYHEBIX.
2. CpaBHI/ITe KPOBCHOCHBIC CHUCTCEMbI pBIG 1 3CMHOBO/JIHBIX. B uem MMPOSABIIACTCA
YCIIO)KHCHUC CUCTCMBI Y SCMHOBO,Z[HLIX?
. BLII[QJ'II/ITG OCOOCHHOCTH B CTpOCHUHN KpOBeHOCHOﬁ CUCTCMBbI MMPECMBIKAOIIUXCH.
4. B uem MMpOABJIACTCA CXOACTBO U Ppa3jindive B CTPOCHUHN KpOBCHOCHOfI CHuC-
TCEMBI IITUI] WU MJ'ICKOHI/ITaIOI]_II/IX?

98]

3apanus AJsl caMOCTOAITELHOI PadoThl. 3armoMHUTE TAOTHITY.

Crpoenue cepaua | Kpyru kpoBooOpamenus

becno3Bonounnie
PrI0OEI
3eMHOBO/IHEIE
[Ipecmbikaronuecs
IITue:
MirexonuTaromume

§ 43. DBOJIIOIINAS MUIIEBAPUTEJIBHOM CUCTEMBI
AKNUBOTHbBIX

Bcnomnume, xaxue opeanbl 8X005M 68 COCMAs nuu;eeapumeﬂbHOﬁ cucme-
Mbl )Y NO360HOYHbLX HCUBOMHBIX?

JInst )KUBOTHBIX XapaKTepeH TeTepOTPOQHBIA THIT NMHUTAHUS, TO €CTh HCHOJb-
30BaHHUE TOTOBBIX OPraHUYECKHMX BEILECTB, KOTOPBIC MOCTYIIAKOT BHYTPb TEla.

[Inma Ciy»XuT [ KUBOTHBIX MCTOYHUKOM DHEPIMU U «CTPOUTEIIBHBIM
MarepuagioM». B mpouecce nuineBapeHus CI0XKHBIE OPraHUYECKUE BEILECTBA
pacuiensitorcs Ha Oosiee MPOCThIE, KOTOPbIE B PACTBOPEHHOM BHJIE BCAChI-
BAaIOTCS B KPOBb, @ YK€ 3aT€M OpraHu3M CTPOMT U3 HHUX cBOe€ Teino. Ilu-
IIEBAPEHUE — COBOKYNHOCTb IPOLECCOB, O0ECIEUMBAIONIUX MEXaHHUYECKOE
M3MEJIBYCHHUE MHILK, PACLICIICHUE ITUTATENIbHBIX BELECTB HAa KOMIIOHEHTHI,
MIPUTOZIHBIE K YYacTUIO B OOMEHE BEIIECTB M HMX BCACBhIBaHHE.

Y OMHOKIJICTOYHBIX NMIIEBAPEHUE BHYTPUKIECTOYHOE C IIOMOIIBIO IIUILIEBA-
pUTENBbHON BaKyonu. Y ameObl M MOIOOHBIX KMBOTHBIX 3aXBaT MHIIM TPOUCXOAUT
C TIOMOIIBIO JIOKHOHOXEK. Bokpyr mmimm oOpasyercs MeMOpaHHBIN ITy3bIpeK —
MepBUYHAs IMILEBAPUTENIbHAST BAaKyOJb. JTOT IPOLECC HA3bIBAIOT (DaroluTo30M.
3areM Bakyollb CIMBAETCA C JIM30COMAMH, COAEPKALMMH IHUILEBAPUTEIbHbBIE
depmenTsl. [luma mepeBapuBaeTcsi, M NUTATeNbHBIE BEIIECTBA IEPEHOCATCS B
uToriasmMy. B Tene ameObl OHOBPEMEHHO MOXET MPHCYTCTBOBaTh HECKOIBKO
MUIIEBAPUTENIBHBIX Bakyosed. Y MH(Y30puM 3axBaT MMM OCYLIECTBISIETCS C
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MIOMOLIBIO KJIETOYHOIO PTa U KJIETOYHOM INIOTKH, KyZa MUILEBbIC YaCTHULIBI HAIIPaB-
JISIFOTCSL C MOMOILBIO OMEHUsI pecHUYEK. 1710TKa OTKpBIBACTCsI HEMOCPECTBEHHO B
uroruiazMy. HenepeBapeHHbIE OCTaTKM BBIOPACHIBAOTCSl Y€pe3 MOPOLIUILY.

VY KHIIEYHONOIOCTHBIX IUILIEBAPEHNUE MPOUCXOIUT B TacTPAIbHOM IOJIOCTH,
OHO CTaHOBMTCS IOJIOCTHBIM, HO COXPAHSETCS U BHYTPUKIETOYHOE IHILIEBAPCHUE,
TaK KaK KJIETKU SHTOJAECPMBI MMEIOT JKI'YTHKUA U CHOCOOHBI K (parormro3y. Here-
PEBapEHHBbIC OCTATKU IUIIY YAAISAKOTCA U3 OpraHu3Ma 4epe3 pOTOBOE OTBEPCTHE.

VY IuIoCKMX uepBed NUINEBapUTENIbHAsI CUCTEMa HAYMHAETCS PTOM, KOTO-
pBIi BeAEeT B NIOTKY. M3 INOTKM IMINA MEPEXOOUT B IUILEBOL, a 3aTeM B
KHUIICYHHUK, BETBU KOTOPOIO 3aKaH4YMBArOTCs cieno. KullledHuk rycro pasBer-
BJIEH, YTO OOJIEr4aeT MpoLecC paclpe/iesieHusl NIPOAYKTOB MUILEBAPEHHs B Ia-
penxumMe. Uepes3 poTOBOE OTBEPCTHE MPOUCXOAWT U YNAJIECHUE HETIEPEBapCH-
HBbIX OCTarkoB. IlumeBapurenbHas CUCTEMa CBOMCTBEHHA HE BCEM IIOCKUM
4yepBsiM. Y JICHTOYHBIX 4€pBEH, B CBSI3M C Napa3sUTHUYECKUM OOpa3oM >KU3HM,
OHA pEenyLUpPyeTCs, IUTAHUE OCYILECTBIISACTCS 4epe3 BCIO MOBEPXHOCTH TEINA.

[InmeBapurenpHas cucTeMa KPYIIBIX 4YE€pPBEH HAYMHAETCA HA IEPEIHEM
KOHIIE TeJla POTOBBIM OTBEPCTHEM, KOTOpOE OKpyx’eHO rydoamu. COoCTOUT u3
TpPeX OTHENIOB: IMEpeNHero, cpeaHero u 3axaHero. Ilepegumii otmen oObIY-
HO pa3leisieTcss Ha POTOBYIO IIOJIOCTh, INIOTKY W nuiieBoi. [Iumesapenue
IIPOUCXOAUT B CpeaHeW vacTu KUIIKHU. [losBisgercs aHaibHOE OTBEPCTUE U
MMM HAaYMHACT ABUTATbCS B OJHOM HAIIPABICHUH.

B numeBapuTenbHOM CUCTEME KONBYATBIX YEPBEM BBIICISIETCA POTOBOE
OTBEPCTHE, MYCKYIHUCTAsl TIIOTKA, MUIIEBO, 300 U MBIIIECYHBIN KeITyIo0K, KU-
mieyHuK. [l yBeIMYeHMs BCACHIBAIOLIEH IIOBEPXHOCTU B BEPXHEH YacTH
KHIIEYHNKa 00pa3oBajlach CKJIAJIKa.

InieBapuTebHas CUCTEMa MOJUIFOCKOB COCTOMT M3 T€X K€ OTICIIOB, YTO U Y
KOJIBYAThIX 4YepBed. B IIOTKE HAXOMUTCS TOIBMOKHBIN SI3BIYOK, KOTOPBIA ONIET PO-
TOBOM KYTHKYJIOM C 3yOuMKamy — paaysioi. Bo3HMKIIM muineBapUTeIbHBIEC JKee3bl,
obecreuuBIMe Ooee ObICTPOE U MOIHOE MEpPeBapyUBaHUe MULIM. B mIOTKY OTKpbI-
BAIOTCS IIPOTOKU CIIOHHBIX KEJIE3, B JKEIYNOK OTKPBIBAFOTCS IIPOTOKH IIEYECHH.

B numeBapuTenbHONM CHCTEME YJICHUCTOHOTHX MOSIBIIIOTCS  CIOXKHO
YCTPOCHHBIE PA3JIMYHBIC THUIIBI POTOBBIX AIIapaTroB, YCIOXKHSAIOTCS IHIIEBA-
putenbHbIe Kenesbl. Hampumep, y mayKoB CEKpeT SIOBUTBIX KEIIE3 COAEP-
KHUT U MUIIeBapUTeIbHbIE (epMeHTHI. [InmeBapuTenpHas cucreMa nayka Ha-
YUHAEeTCs TJIOTKOM, CHAOKEHHOM CHJIBHBIMM MBIIILAMM, KyJda OTKPBIBAIOTCA
IIPOTOKU CIIIOHHBIX JKEJIE3, CEKpeT KOTOPBIX 3(P(EKTUBHO paclleIuisier Oen-
k. OH BBOJUTCS B TEJIO J0OOBIYM U IPUBOJUT €€ COACPKUMOE B COCTOSIHHE
KUJIKON KalllMIbI, KOTOpasi 3aT€M BCACBIBACTCS IMAyKOM. 31E€Ch MMEET MECTO,
TaKk Ha3bIBAEMOE BHEKMINEYHOE mnuieBapeHre. C MOMOINBIO COCATEIBHOIO
XKEIIy[Ka YaCTUYHO II€pEeBapeHHas IMHUIIA IONAJaeT B CPEAHIOI0 KHUIIKY, KOTO-
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pasi UIMeeT JUIMHHBIE CIienble OOKOBBIC BBITITYMBAHMS, YBEIHMUMBAIOIINE TLIO-
uiaJb BCAcChIBaHUS M CIIy)KalllU€ MECTOM BPEMEHHOTO XpaHEHUs MUIIEBON
Maccel. Crofa ke OTKpBIBaOTCSl MPOTOKM IedeHu. Ha rpaHune cpeaHero u
3aJIHETO OTHEJIOB B KHUIIEYHUK BIIAJIAI0T MaJbIUTHUEBBI COCY/BI.

YHHUKaTIBHOW OCOOCHHOCTBIO OpPTaHW3AIMU XOPJOBBIX SBISICTCS (PHIOTCHETH-
Yeckasl, SMOpHOHAIbHAs, a Takke (YHKIMOHAIBHAS CBS3b TMHINCBAPUTEIILHON |
TbIXaTeNIbHON CHUCTeMBl. Y OecuepenHbIX OHa B BHIE MPsIMOM TpyOku, cnabo pas-
BUTHI MULIEBAPUTENIbHBIC Kene3bl. JKelynka HET, UMEETCsl NIEYEHOYHBI BBIPOCT.

Haunnas ¢ pei0 mnumeBaputenvHass W JbIXarenbHas (QyHKIUKA OCy-
MISCTBISIFOTCS  CIIENMAIM3UPOBAHHBIMU CUCTEMaMH, OOBEIWHEHHBIMH aHa-
TOMHUYECKH OOIIEH MONOCThIO pTa M MIOTKM. Y TO3BOHOYHBIX XOPOILIO
Pa3BUBAIOTCS KEJE3bl, JIEKAIINUE 32 MPEAEIaMi TUIIEBAPUTEIBHOIO TPaKTa —
MO/KEITyIOYHAsl JKene3a U medeHb. [lumeBapuTenbubiii kanan nuddepenim-
pyeTcsi Ha POTOBYIO MMOJIOCTh, INIOTKY, MHUIIEBOJ, XKEIYIOK M KHUIICYHHK.

B poToBoif monoCTH GONMBIIMHCTBA PHIO HA YENMIOCTSIX PACIONaratoTCsi KOHU-
Yyeckue 3yObl, MPUHUMAIOIIME YYacTUE B 3aXBaTbIBAHUM U YIACP)KaHUM ITHILH.
N3 poToBo#l MONOCTH MHILA NOMAAAET B IIOTKY. 3@ INIOTKOM HAYMHAETCS MYCKY-
JIUCTBIN THILEBOJ, KOTOPHIA MEPEXOAUT B KEIyHNOK. KHILIEUHUK OTHOCHUTEIHHO
JUIMHHBIA, oOpasyeT mnemi. B mepenHuil oTien TOHKONO KHUIIEYHMKA BIIA/IAET
YKEITYHBIM NMPOTOK IedyeHu. KHIeuHUK 3akaH4YMBaeTCs aHAJIbHBIM OTBEPCTHUEM.

[MumeBapurenpHas cUCTEMa 3E€MHOBOJHBIX XapaKTEpHU3yeTCs MpHoOpe-
TEHHEM HEKOTOPBIX OCOOCHHOCTEH, CBSI3aHHBIX C HAa3eMHBIM OOpa3oM KH3-
HU. B oTnmume oT prIO, y 3€MHOBOIHBIX Pa3BUBAIOTCS CIIOHHBIC JKEJE3bl,
IIPOTOKH KOTOPBIX OTKPBIBAKOTCS B POTOIVIOTOYHYIO MoJ0CcTh. Kpome Toro,
TIOSIBIISICTCS SI3BIK, OOMAAlONINii COOCTBEHHOW MYCKYJIAaTypOd W TMPHHUMAFOIIUIA
y4yacTHE€ B 3aXBaTbIBAHUM M YIAEPKAHUM MUIIKA. KHUIIEYHUK OTHOCHUTEIIBHO
JnMHHee, 4eM y pbiO. [IpsiMas kuillka KHUIIEYHUKA OTKPBIBACTCS B KIIOAKY.
KpynHas nedeHp CeKpeTHpyeT Keiaub, KOTOpas HAKAIUIMBAECTCS B KEIYHOM
My3bIp€ M Yepe3 MPOTOKH IOMNaJaeT B NEPEAHIO YacTh TOHKOW KHILKH,
TyJda e BIAJal0T MPOTOKHU MOKETYIOYHOU JKEJEe3bl.

[TuieBapurenbHas cuUcTeMa PENTWIMI MO CPaBHEHMIO € amMpuOMsIMU ycC-
JIOKHSETCSA. DTO BBIpAXKAETCsl B OOJNbILICH PACWICHEHHOCTH MUILIEBAPUTEILHOIO
TpakTa W B MOSBIEHUM HEKOTOPBIX HOBBIX CTpyKTyp. Ha yemocTsax pacnonara-
FOTCSI MEJIKAE KOHWYECKHE 3yObl, IPUpACTAIONINE K KOCTAM. B poTOBYyIO MOJIOCTH
OTKPBIBAIOTCSI IIPOTOKU CIFOHHBIX JKEJIE3, CEKPET KOTOPhIX CMAauMBacT IMHILY U
obnerdaer ee 3ariarbiBaHuE. Y 3MeM M HEKOTOPBIX SIIEPUI] YacTh CIIIOHHBIX
’KeJie3 BhIpadaThIBaeT TOKCHHBI, CIOCOOHBIE 00E3/IBIKMBATH U yOMBATh TOOBIY.
JUTMHHBINA TUIIEBO/ BEAET B MYCKYJIUCTBIN >KeTyoK. OT KeynKa OTXOIUT JIBe-
HA/ILIATUIIEPCTHAs KUILIKA, B KOTOPYIO OTKPBIBAIOTCS IPOTOKHU MEYEHH, JKEITYHOIO
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Iy3bIpsl U TOKENTYAOYHON Jkene3bl. Ha rpaHHile TOHKOTO M TOJICTOIO KHILIEY-
HUKa pacrojiaraetcs 3a4artovHasi cienasi Kuika. [IpsmMas kuiika oTKpbIBaeTcs B
KJIOAKy, B KOTOPYIO TaKX€ BMAJAl0T MOYETOYHMKU M IMPOTOKH MOJOBBIX XKEJE3.

B mnumieBaputenbHOR cucTeMe NTHI[ MOSBISIOTCS M3MEHEHUS, CBS3aHHBIC
C TIPUCTIOCOONCHUAMHU K TIONETy. Y HHUX OTCYTCTBYIOT 3yObl, KHIIEYHHUK YKO-
POYEH, Y HEKOTOPBIX NTHI[ OTCYTCTBYET JKEITUHBIA Iy3bIph. B pasMensueHnu
MUIIKA y4yacTByeT 300 W kemylok. CHIBHO pa3BUTHI MBIIIIBI Kenyaka. Me-
XaHWYecKass ¥ XMMHUYecKas oOpaboTKa MUIMM TaKKe MPOUCXOAMUT B JKEIYIKE.
JIis mTHIl XapakTepHO MUTaHHE CaMOW pa3HOOOpa3HOW mulled, ObIcTpoe Mu-
uieBapenue. M3 sxenyaka nuiieBasi Macca NMOCTYyNaeT B JABEHAALATHUIIEPCTHYIO
KUIIKY, [JIe Ha Hee BO3JCHCTBYIOT (PEpMEHTHI MOKEIYJOYHON >Kene3bl U
XKenub nedeHdu. M3 ABeHaAuaTMNepCTHOM KHIIKW MHUILNA MONagaeT B TOHKUM
KHIIIEYHHUK, TJE 3aBEpIIAcTCsl IMepeBapuBaHUE OCIIKOB, >KMPOB W YIJIEBOJOB.
ToncTelll OTAEN KHINEYHMKA KOPOTKMM M 3aKaHYMBAETCsA Kioakou. IIpsmoit
KUIIKA HeT, ()eKalli He HAKaIUIMBAIOTCS, YTO YMEHBIIAeT Maccy Telna.

JUiss MIJIEKOTIUTAIOUIMX XapaKTepHO NUTaHHWE caMOW pPa3sHOOOpa3HOM M-
mieil. MilekonuTarone OTINYaloTCs Ooliee yIJIMHEHHBIM, YeM Y JpyTux
MMO3BOHOYHBIX, THINEBAPUTEIBHBIM TPakTOM. [luimeBapuTensHas —cucTemMa
HAQUMHAETCS POTOBBIM OTBEPCTUEM, OKPYKEHHBbIM MITKMMU TyOamu. [yOsl
UTpalOT BaXXHYIO POJIb NP COCAHUHU MOJIOKA. B pOTOBOW MOJOCTH HAXOTUTCS
SI3bIK, C BKYCOBBIMHM PELENTOPAMH, B POTOBYIO MOJIOCTh OTKPBIBAKOTCSI MPOTOKU
CIIIOHHBIX KeJne3. 3yObl CHAST B OCOOBIX sUEHKax — ajbBeosax, o0pazoBa-
Hbl KOCTHOM TKaHbIO — JIGHTUHOM, OTHOCUTEIBHO MSATKMM MAaTrephajioM, UX
Hapy>kKHasi 4acTh MOKPbITA MPOYHOM 3Majbio, 3yObl Tu(PEepeHIIMpOBaHbl HA
pe3iibl, KIBIKM M KOPEHHBIC, B CBS3M C Pa3HbIM XapaKTepOM IMHUIIHA IPOHC-
XOMUT W3MEHEHHE YMCiia 3yO0OB, MX BHEIIHETO CTpoeHus. [lumeBaputenbHas
cUCTeMa MJIEKOIMUTAIOLIUX COCTOUT M3 POTOBOTO OTBEPCTUS, ITIOTKH, MHUILEBO-
1a, JKeIy[Ka, TOHKOTO KHUIIEYHUKA, TOJCTOTO KUIIeYHHUKA. JKeydoK y pa3HbIX
BUJIOB MJICKONIUTAIONINX HMEET pa3jINdHOE CTPOCHHE, YTO OOBSCHSETCS
pa3nmuyHbBIM  XapaktepoM muimu. OOmas AguHa KUIIEYHWKA (OTHOCHUTEIIBHO
JUIMHBl TeJla) 3aBUCUT OT Xapakrepa MUIIKA. Y TPaBOSAHBIX KMBOTHBIX
KUIIEYHUK TOpa3lo JJIMHHEE, YeM Yy IUIoTOsAHbIX. Ha rpaHune TOHKON H
TOJICTOM KWIIIKU OTXONIMWT JUIMHHAS ciemnasi kumka. OHa Gorara MUKpOQIopon u
pa3BuTa CHJIbHEE y JKMBOTHBIX, MHIA KOTOPHIX OOrara KJIETYaTKOM.

OCHOBHBIMH HIMOAAANTAIMSIME SIBISIOTCS: TuddepeHuanus 3y0oB, yc-
JIOKHEHUE JKeTylKa. Y »BauHbIX MAapPHOKOMBITHBIX, MUTAIOMIUXCS T'PyObIMH
PaCTUTENBbHBIMH KOPMaMH, COCTOSIIIIUMH M3 KIETYATKH, KEITyIAOK CIIOKHBIHN
COCTOUT W3 HECKOJBKHUX OTHENOB (pyOer, ceTka, KHWKKa, chrayr). CHagamna
ciabo TepekeBaHHBIH KOPM DPACTUTENHHOW THINM HAKalUIMBAaeTCS B pyoOIle,
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IJIc HAYMHACTCS €€ PACIICIUICHHUE TOJ BIMSHUEM CIIOHBI H JIEATEILHOCTH
Oaktepuii W WH(Y30pUH, 3aTeM TONAJaeT B CETKY, OTKyla OHa OTPHITMBa-
eTcs B POT W THIATENILHO TIEPEIKEBBIBACTCS C IOMOIIBIO KOPEHHBIX 3y0OB,
MPOIVIATHIBACTCS U TIOMAaeT B KHIDKKY, U 3aTeM B ChIUYT. M3 xemynka mumiesast
Macca HEOOJNBIIMMH TIOPIHSIMHU TONAIaeT B KUIICYHHK. B HaYambHBIA OTIEIN
TOHKOTO KHIIICYHHUKA (JBEHAIIATHIICPCTHYIO KUIIKY) BBIIACISIOTCS JKEIUb U3
neYeHu, PepMEHTHI M3 TODKEITYIOUYHON JKENe3bl.

DBOMIOIHS MTUIIEBAPUTENFHON CUCTEMBI TO3BOHOYHBIX IIUIA TI0 ITYyTH YCIIOXK-
HCHUSI: Pa3/IeNieHHs] Ha OTJEIIbI, PA3BUTUH THIICBAPUTEIILHBIX JKeJie3, YUTHHCHHS
TpaKTa, yBEJIMUYCHUSI BCACBHIBAIOIICH TMOBEpXHOCTH, muddepeHimanum 3y0oB.

KiamoueBble cioBa: MUIICBApPUTCIIbHAsA BaKyOJib, IMHIICBOA, KCIIYIOK, TOHKHM
KHUIIICYHUK, TOJICTBIA KHIIICYHUK.

Bonpocsl u 3axanus.

1. OObsicHuTe CTPOCHHUC HHH.ICBapH'I‘eJ'IBHOfI CHCTEMbI OECIIO3BOHOUHBIX KUBOTHBIX.

2. B yem MMpOABJIACTCA CXOACTBO W Ppa3IMUuC B CTPOCHUUN HPIH.IeBapHTeJ'ILHOﬁ
CHCTCMBI pLI6 nu 36MHOBOZ[HI)IX?

3. B uem MMpOoABJIACTCA CXOACTBO W pa3iIM4uc B CTPOCHUUN HPIH.[eBapHTeHLHOﬁ
CUCTCMbI MPCCMBIKAIOMINXCA U HTI/I]_[?

4. B yem MMpOABJIACTCA CXOACTBO W pa3iIM4uc B CTPOCHUUN HPIH.[eBapHTeHLHOﬁ
CUCTCMbI MPCCMBIKAIOMINXCA U MJ'IGKOHI/ITa}OHII/IX?

3agaHus I CaMOCTOSITEIbHOI PadoThI. 3aroHUTE TAOIHILY.

HI/IH.IEBapHTeJIBHaH CHCTEMaA YeJ0BeKa
Otnensl BBIJCIIUTEIbHON CUCTEMBI CTpOCHI/Ie oTacia q)yHKI_[I/II/I oTAcia

Buickasicume _ceoe_muenue.
Kaxue d)akmopbz, no eawemy MHEHUIo, ABAIONCA 2lA6HbIMU 06149!6')/1441/[]1/114
cunamu 6 260]1I0YUU numeeapumeﬂbﬁoﬁ cucmemvl HCUBOMHBIX ?

§ 44. DBOJIIOLIUS BBIJEJUTEJBHON U MMOJIOBOM
CHUCTEM KUBOTHBIX

W3 kaxux Oop2anHoe cocnmoum U KaKoe 3Ha4eHue umeem 6blI0eIUMENIbHASA
cucmema 8 JHCU3HEOesIMenIbHOCMU HCUBOMHBIX ?

CrnoxHble OpPraHMYECKUE BELIECTBA, MOCTYMAIOLIME B OpraHu3M, IMOABEpra-
€TCsl pacrnagy M OKHUCIEHMIO. B pesynbrare >KM3HENEATENbHOCTH B OpraHM3Max
00pa3yroTcsi HEHY)KHbIE JJIsl OpraHu3Ma BellecTBa. BhiBeneHHe Takux BELIECTB
MIPOUCXOIUT C MOMOULIBK0 MHOTHUX CHUCTEM OPraHOB — JbIXaTeJIbHOM, MUILEBAPU-
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TENIbHOM, Yepe3 IMOKPOBBI, HO, KpoMe Toro, (opMupyercsi creluaibHas Bblle-
JMTENbHAST CHCTEMa, KOTOpasi OTBEYAaeT 3a BBIBEICHHE MPOIYKTOB METAa0OIM3Ma.

V' OIHOKJIETOYHBIX JKUBOTHBIX IPOLIECCHI BBIIENIEHUS] TOKCHYECKUX MPOTYKTOB
OCYLIECTBIISIFOTCS C MOMOIIBI0 COKPATUTEIILHOW BAKYOJIH.

Hanpumep, wu30bITOK BOAbI y HHGY30pHi yIaisercsi ¢ MOMOLIBIO JBYX
COKpPAaTUTENIbHBIX BaKyoJed. DTH OpraHeslibl UMEIOT 3HAYUTEIbHO OOJiee CIIOKHOE
YCTPOMCTBO: B COCTaB KaKAOW M3 HHUX BXOAUT COOCTBEHHO BAaKyOlb, PaJUKaJIbHO
PacIONOKEHHbIE BOKPYI' BaKyOJIM IIPUHOCSIIME KaHAIbLl U OAWH BBIHOCSIIUN
KaHajlel. Bakyonu COKpalarorcsi MornepeMeHHO.

VY KHMIIEYHONOJIOCTHBIX BBIACIUTENBHAS CUCTEMAa OTCYTCTBYET. [IpomykTsl
oOMeHa BEIIECTB YAAIAIOTCS COKPaTHTEIbHBIMU BaKyOISIMH KJIETOK SHTOIECPMBL

BriepBbie BblieMTENbHAS CUCTEMA KaK CaMOCTOATENBHAS CUCTEMA TTOSBUIIACH Y
IIOCKKUX 4epBei. OHa BBINONHSIET (YyHKIMH BBIBECHHS MPOIYKTOB MeTaboIm3mMa
u ocmoperyisity. OHa TpecTaBieHa IPOTOHePUIMSAMU (Iped. protos — repBsas,
nepBUYHasi, nephros — 1Mo4ka), pacrnoiokeHHbIMU B mapeHxume. OTIenbHbI Tpo-
TOHE(PUINIT COCTOUT U3 BETBAILMXCS KAHAIIBLIEB, KOTOPBIE CIIENO 3aKaHYMBAROTCS
0CO00M 3BE3MUaTol KIETKOM C Ty4KOM pecHuueK. Yepe3s MeMmOpaHy STHX Kile-
TOK TMPOUCXOIUT (DUIIBTpALUsl >KUIKOCTH, MOCTYHAIOMIEH U3 mapeHXuMbl. ToHkue
KaHAJIbIII CIIMBAIOTCS B OIMH WM JIBA KPYIHBIX BBIBOAIIMX KaHala, KOTOpbIE
OTKPBIBAKOTCSL HA TMOBEPXHOCTU TENA YEPBSI BBIICIUTEILHBIMUA TTOPAMH.

BeigenurenbHas cucrema KpyIbIX YEPBEM IMPEIACTABICHA IIEWHOW KEJIE30M,
OT KOTOPBIX OTXOISAT NPOJOJIbHBIE BBIACIUTENBHBIE KaHAJIbl, PACIIOIOKEHHBIE 10
Ookam. B mepenHeli yacTu Tena KaHaJIbl OOBETMHSIOTCS W OTKPBIBAIOTCS OOIIHM
BBIICJIUTENIbHBIM OTBEPCTUEM Ha OpPIOLIHOM CTOPOHE IMO03aJH pTa.

BrigenurenbHas cucremMa KOJMBYATBIX YepBei MpesicTapieHa MeTaHeppuausiMu,
KOTOPBIE TIOIAPHO PACIOJIAraloTCs B KaKIOM CETMEHTE, KPOME IEPEIHHUX TpEX.
BHyTpennss yacte MeraHepHIMs HANOMHUHAET COOON BOPOHKY, M3HYTPH OHa
BBICTJIAHA MEpPLIATEIbHBIM JIIUTEJIMEM M OTKPBIBAETCS B TOJIOCTh cerMeHTa. Ot
BOPOHKHM OTXOIMUT JJIMHHBIA W3BUTOM KaHajell. OH NPOHM3BIBAET IEPErOPOIKY,
KOTOpasi pa3ieisieT COCETHUE CErMEHTbhL, M 3aKaHYMBACTCSl BBIICIUTEIILHON MOPOM
Ha IMOBEPXHOCTU CJIEAYIOIIETO CErMEHTA.

Opranbl BbIAENEHUS MOJUTIOCKOB — JICHTOBHHBIE ITOYKH, HAllOMUHAOLINE
MeTaHe(ppUIMU KOJIBYAThIX YepBEil, HO yCTpOEHHBIe Oosee clokHO. BHyTpeHHHe
KOHIIbI (BOPOHKHM) TOYEK OTKPBIBAIOTCS B IOJOCTh OKOJIOCEPIEYHOM CYMKH, a
BBIJICJIUTENBHBIE OTBEPCTUSI — B MAHTUMHYIO IOJIOCTb.

BeinenurenbHas cucremMa WIEHHCTOHOTMX CBOeoOpasHa Ui KakJIoro
KJlacca. Y pakooOpa3HbIX OpraHbl BBIJIEICHMS MpEJCTaBIeHa Napoi 3eJIEHbIX
xene3 (IMoueK), BUJOM3MEHEHHBIX MeTaHeppuaueB. Kaxaplii opran cOCTOHT
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U3 MEIIOYKa M OTXOASAIIEr0 OT HEro M3BUTOIO KaHallblla, KOTOPBIA OTKpbIBa-
eTCsl Hapy>Ky Y OCHOBAaHHS BTOPOM Mapbl YCUKOB BBIJICIUTEIBHBIMHU TOPAMHU.

OpranamMu BbIIETICHHUS MayKOOOPa3HBIX SIBISIOTCS MaJbIIUTHEBBI COCYIIBI,
KOTOpBIE TIPEACTABISIIOT COOOH BBIACIUTENbHBIE TPYOKH, OAHMM KOHLIOM
OTKPBIBAIOLIMECS] B IOJOCTh KHUIIKHM, a JPYI'MM 3aMKHYTBIMH B IIOJIOCTh
Tena. KoHeuHble MPOIYKTHI KU3HEIEATEIHOCTH BCACBIBAIOTCS M3 KPOBU U
Mo TpyOOdYKe BMAJAIOT B KHILIEYHUK.

KpoMe ManbnurueBblX COCYJOB HEKOTOpbIE IayKOOOpa3Hble oO0JIafaroT
ellle M KOKCaJbHBIMH JKeJe3aMH — MapHbIMM MEUIKOBHUIAHBIMH OOpa30BaHMsI-
MU, JIeKAIIUMU B TOJNOBOrpynu. OT HUX OTXOJAT M3BUTHIC KaHAJbl, 3aKaH-
YUBAIOIIUECS MOUYEBBIMU ITYy3bIPSIMHU U BBIBOIHBIMU TPOTOKAMHU, KOTOPBIC
OTKPBIBAIOTCSL Y OCHOBAHMS KOHEYHOCTEH. Y HACEKOMBIX MMEIOTCS MajbIIM-
TMEBBIE COCY/bI, OTKPbHIBAIOIIMECS B IMUIIEBAPUTEIbHBIN TPAKT.

Hecmotps, Ha To, 4TO y MHOTUX OECMO3BOHOYHBIX PA3BUTHI OPTraHbl BbI-
JIETUTEIbHON CHCTEMBI, 3TH CHUCTEMBbl (DyHKIIMOHAIBHO HE OYEHBb COBEPILICH-
HbIE, TaK KaK MEXJy KPOBEHOCHOW U BBIIEIUTEIbHOW CUCTEMaMH OTCYTCTBY-
eT mpsimast cBsi3b. [IpomyKkThl pacnaza CHauala MOCTYHAlOT B IOJIOCTh Teja,
3ateM 7100 B KpOBb WJIM BO BHEIIHIOKW cpedy. I[loaTomy B momoctu Tena
BCETZla COAEPKUTCS OMPENEIeHHOE KOJIMYECTBO OCTAaTKOB OOMeEHa.

BeinenurensbHas cuctema OecueperHbIX MpeACTaBIeHa MHOTOYHCIICHHBI-
MU MeTaHe(PUIUSIMH, PACHOJIOKEHHBIMU HaJ MIOoTKOW. [IpomykTel merabo-
nu3Ma QUIBTPYIOTCS B TIOJIOCTh TeNa, a OTTy[a MONaJaroT B TPyOOUKy Hed-
pUIMS U BBIBOAATCS B OKOJIOKAOEPHYIO IMOJOCTb.

VY NO3BOHOYHBIX KUBOTHBIX (DYHKIMIO BBIJEICHHUS BBIIOJHSAIOT IOYKH,
KOXa, JIETKHe. SIBIsisicb OCHOBHBIM OPraHOM BbIJI€JICHHUS, TIOYKU B (PUIIOreHe3e
IpOXOoAAT Tpu drama. IlepBbI 3Tam — HpEAnodka, CyIECTBYET TOJIBKO Yy
JUYUHOK pbIO n amubuii. Bropoii sTanm — nepBuYHasi MOYKa — TYJOBHIIHAS,
y B3pocibiXx pel0 W am¢pubuii. Tperuii sTan — BropuyHas Moyka — Ta3oBas,
y PENTWUINil, MTUIl U MIIEKOMUTAMUX (puc.75).

Oprasbl BbLIE€TICHUS TO3BOHOYHBIX — TapHbIE MOYKH, CTPYKTypHasl €au-
HUIA KOTOPBIX MpeacTaBieHa HeGppoHoM. OHU UMEIOT Me30[epMabHOE TPO-
UCXOXKJIEHUE M 3aKJIaJbIBAIOTCSl Ha CAMBIX PAHHUX CTausX MOpHOreHes3a.

[Ipenmnouka MoOMHOCTBIO pa3BUBaeTCs M (YHKIHOHMPYET Kak CaMOCTOs-
TEJNbHBIM OpraH y JUYMHOK phI0 M 3eMHOBOAHBIX. OHa HAaxXOMUTCS Ha Iie-
penHeM KOHIIe Tella, COCTOMT W3 HE(QPOHOB, HE CBsA3aHA C KPOBEHOCHOMU
cucteMoi. IIpoayKThl BblIEIE€HHS NOCTYNAOT B BOPOHKM HE(PPOHOB, KOTOpPBIE
OTKPBITHI B MOJIOCTH TEJA, & BHIBOJHBIE KAHAJBLBI OTKPBIBAIOTCS HAPYXKYy.

VY B3pocabIx pei0 U ampubUil mpearnodka peayuupyeTcs U 3aKiiaablBaeTcs
NepBUYHAs WJIM TYJIOBMIIHAS TOYKa, KOTopas y pblo U ampuouilt dyHKIMO-
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HHUPYET BCIO KM3Hb. B IEpBUYHOM IOYKE MOSABISIOTCS Kancyiabl boymeHa —
[IyMASHCKOTO, B KOTOPBIX pACIOJIAraloTCsl COCYAUCThIE (MaJbIIUTUEBHI)
kiyOouku. TakuMm 00pa3oM, BO3HHMKAET MpsiMas CBSI3b MEXAY KPOBEHOCHOMU
U BBIJICIUTENBHON CHUCTEMOM W 0oO0pasyromascs Moya [0 BBIJIEIUTEIbHBIM
KaHJIbl[aM MOCTYNAaeT B MOYETOYHHK.

VY BBICHIMX TMO3BOHOYHBIX (PENTWIMH, TMTHIBI, MIICKOMHUTAIOIINE) B AMOpH-
OHAJIBHOM IIEPUOJEC 3aKJIAbIBACTCS IOCIECAOBATENIbHO TPEAIIOUKa, TYJIOBHUILHAS
MOYKa, KOTOpBIE PEIYLMPYIOTCS, 3aTeéM pa3BHBaeTcCsi TazoBas modka. Hedpons
TIOTHOCTBIO TEPSIIOT CBS3b KaHANel He(ppoHa YITHHSETCS, TECHEe KOHTaKTHUPYET
C KPOBEHOCHOW CHUCTEMOMW, a y MIICKONUTAIOIIMX MOSBISAETCA emie newist [enne.

Takoe ctpoenne HedpoHa oOecreyuBaeT HE TOJBKO MONHOLECHHYIO (HIIb-
TpaIMIo IJIa3Mbl KPOBU B KallCyile, HO M, 4TO Oojee BaxHO, 3(dexTuBHOE
oOpaTHOE BcachlBaHHE B KPOBBb BOJBI, TIIFOKO3bI, TOPMOHOB, COJIEH U JIPYTHX
HEOOXOUMBIX OpraHW3MYy BEIIECTB.

A b B T
1 1

5

Puc.75. ®unoreHes BEIIEIUTEIHLHON CHCTEMEL.

A. Ilpotonedppuauii: 1 —3Be3nuaras KieTKa; 2 — pEeCHUYKHU; 3 — BHIBOAALINI KaHaJ.

b. Meranedpuamii: 1| — BOpOHKA ¢ peCHUUKaMu; 2 — KaHall; 3 — MOYEBOH My3bIPb.

B. 3enensle xene3sl: 1 — 3eneHas xenesa; 2 — U3BUTOM KaHAN; 3 — MOYEBOM My3bIPb.

I'. Manenuruesble cocyabl: 1 — cpeqHsis KUILKa; 2 — MaJbIIUTUEBbIE COCYAbL; 3 — 3aHss
KUIIKa; 4 — npsAMasi KUIIKa.

M. TynoBumiable TOYKH: 1 — IMONOCTH TeNa; 2 — pa3pe3 MOYKH; 3 — KPOBb; 4 — BOPOHKA
C pecHUYKaMu; 5 — kancyna HedpoHa; 6 — BEIBOJISIINI KaHAI.

E. Ta3zoBble mouku: 1 — moiocTh Tena; 2 — pa3pes MoUKH; 3 — KpoBb; 4 — Kamncyna
He(poHa; 5— nemis ['enne; 6 — u3BUTOM KaHaI.
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VY sMmOproHa uenoBeKa C TPEThbeW HENeIW pa3BUTHS (OPMHUPYIOTCS Tpe-
MOYKH, K KOHI[y TPEThEH HEeAeNU TYJIOBHUIIHBIE TOYKH, CO BTOPOTO MecsIia
AMOPHOHATIBHOTO pa3BUTHsL (OPMHUPYIOTCS Ta30Bble MOUKU. Kpome skckperop-
HOW  (BBIOCNUTENBHOW) (YHKUMH TOYKH OOECHeumBalOT TOMEocTas,
MOCTOSIHCTBO BOJHO-COJIEBOTO OajlaHCa OpraHu3Ma, apTepHaJbHOTO J1aBie-
HUS, yY4aCTBYIOT B OOMEHE KHpPOB, OCIKOB, YIJICBOJOB, BUTAMHHOB.

Takum 00pa3zom, IBOJIOIMS MOYEK IIUIa M0 MyTH COMMKEHHS C KPOBEHOCHOU
CHCTEMOM M Pa3BUTHsI OOJNBLION MOBEPXHOCTH BblAeneHus. [Ipu 3ToM monosas
U BbIICIUTENbHAS CHCTEMbl B CBOEM DPAa3BUTHM OKAa3bIBAIOTCSI AHATOMHYECKH
CBSI3aHHBIMHU. BbimenurenbHas cuctemMa B SMOpHOTeHe3e 0o0pas3yercsi IMepBOi,
NpOXOoAs psAA cTaguil ee (DUIOTEHETHYECKON HCTOPUM, C HadajaoM (DYHKIMOHU-
POBaHMSI BBIIECIUTEIBHON CHCTEMBI, MOSBISETCS PENPOAYKTHBHAS CHUCTEMA.

VY Huzmmx 6ecro3BOHOYHBIX KUBOTHBIX (TYOKH, KHUIIEYHOIOJIOCTHBIE) €llle
HeT 000COONIEHHBIX TOJOBBIX OpraHoB. [looBbIe KJIETKH (CHEpMaTo30UIbl H
SIMIIEKJIETKH) CO3pEeBalOT B AKToAepMe (Y THUAPOMIHBIX IOJMIIOB) WM 3HTO-
aepme (y cuupOUAHBIX M KOPAJUIOBBIX MONUIOB). [ Memy3 XapakTepHO
YyepeoBaHUe MOKOJICHUH. Mey3bl pa3sMHOXKAIOTCS MOJIOBBIM ITyTEM, U3 OILIO-
JOTBOPEHHBIX SIMI] OOpPa3yIOTCs JIMYMHKH — IJIAHYJIbI, TIOKPHIThIE PECHUYKAMH.
OHU NPUKPEIUIIIOTCs K cyOcTpaTy M JaroT Hadajio HOBOMY IOKOJICHUIO MOJH-
noB. [lomunbl pasMHOXKAIOTCA MOYKOBAaHMEM U JAIOT HAYaJIO MeEAy3aM.

VY II0CKMX uepBell MY>KCKHE U >KEHCKUE IIOJIOBbIE KJIIETKHM 00pasyloTcs B
OJTHOM OpraHu3Me, TO €CTh y 3THUX JKMBOTHBIX TepMa(pOAUTHBINA TUIM TMOJIOBOU
CHCTEMBI. Y mapa3uTHYecKuX (OpM IMOJIOBBIE JKeJle3bl CHIIBHO pa3BUTHL. Kpyribie
YepBU Pa3aeTbHOIONbIE KUBOTHBIC. [looBas cuctema y HUX MMeeT TpyOuaroe
CTpoeHHE. Y caMOK OHa MapHas, a y caMLOB — HenapHas. JKeHCKUI TOJI0BOM
anmapaT BKITIOYAeT JBa SIMYHKKA, /[Ba SHAIIEBO/IA, IBE MATKU.

N3 Konp4aThIX 4YepBe MHOTOLIETHMHKOBBIE SIBISIOTCS PA3AEIbHOMNOIBIMY,
HO TOoJIOBOM auMopdu3M He BeIpakeH. PasButHe ¢ meramopdozom, oOpa-
3yeTcsl IUIaBaromias JMYMHKa Tpoxodopa. MasoleTHHKOBBIE SBISIOTCS Tep-
MadpoauTaMu, OIUIOJOTBOPEHUE MEPEKPECTHOE.

MHorre MOJTIOCKH pa3/eibHOIONbIC, HO BCTPEYAIOTCS M repMagpOIUTHI.
Pa3BuTtne mpsmoe WiM ¢ NpeBpaICHUEM.

UsIeHUCTOHOTHE Ppa3/IEIbHOIONbIE JKUBOTHBIE, C YETKO BBIPAKEHHBIM
MOJIOBBIM ~ TUMOP(HU3MOM, Pa3MHOXKAIOTCSI TOJIBKO TIOJIOBBIM IyTeM. Y
YICHUCTOHOTMX YETKO BBIPAXKEH INO0J0BOM aumopdusm. OIuiogoTBOpeHHE
BHyTpeHHee. Pa3BuTHEe HACEKOMBIX MPOTEKaeT C MeTaMop(do30M, Pa3BUTHE
pakooOpa3HbIX Kak ¢ meramopdo3om, Tak U 0e3 meramopdosa. Pazsutue
MayKoOOpa3HBIX dYalle MpsiMoe, y KIeHed pa3BuTtue ¢ Meramopdo3oM — u3
AMla BBIXOJUT JIMYMHKA C TPEMsS IapaMH HOT.
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B »sBomonun 0ecrio3BOHOYHBIX HAMEUYAETCSl YCJIOKHEHUE B CTPOCHUU
MOJIOBBIX JKE€JIE3, IOJIOBBIX IMPOTOKOB, @ TAaKX€ TEHACHIMS K pa3iesIeHUI0
IIOJIOB M IIEPEXOAY OT HAPYKHOTO OIUIOJOTBOPEHHsI K BHYTPECHHEMY.

XOopaoBblE KHUBOTHBIE, 33 MCKIIIOYEHHEM OOOJIOYHHMKOB, SBISIOTCS pas-
JIeNTbHOIIONBIMUA. Y OecUepenHbIX IMOJIOBasi CUCTEMa IMPEICTaBIeHa MOJOBBIMU
KeJe3aMHl, METAMEPHO PACIIOJIIOKEHHBIMUA B TOJIOCTH Tena. [loyoBeie KiIeTKu

HOMafaloT B OKOJOXKAOEpHYIO0 IOJIOCTh, OTKYJa C TOKOM BOJBI BBIXOJST
Hapyxy, I'Ic U OIUIOJOTBOPSIFOTCS.

Pri0b1  pazpenbHOMNONBI, TepMadpoaUTHBIE BHUABI BCTpEUalOTCA KpaiHe
peako (MOpPCKOW OKyHB). Y repMappoAWTOB TOHAABl (PYHKIIMOHUPYIOT TO
KaK CEMEHHUKH, TO KaK SMYHUKH, IIO3TOMY CaMOOIUIOJOTBOPEHUS HE IPOMUC-
XOIUT. XpsLIeBble PbIObI OTKIAJBIBAIOT SHIA, Y HEKOTOPBIX BCTpEYAETCs
KUBOpOXKJieHnE. KOCTHBIE pbIObI BEIMETHIBAIOT OOJIBIIIOE KOJUYECTBO MEIKOM
UKpBI. BeipakeH monoBoi AUMOpGU3M.

IlonoBeie OpraHbl camIIOB 3€MHOBOZHBIX IIPEACTABICHBI MAPHBIMA CEMEHHU-
kamu. CeMSBBIHOCAIIME KaHaJbLbl BHaJaloT B MouyeToyHWK. [lonoBas cucrema
CaMOK IIPEICTaBJICHA MAPHBIMU SIMYHUKAMHU U SIMLIEBOJAAMM, OJHUM KOHIIOM BIIa-
JAIOLIMM B KJIOAKy, OTTyJa IOJIOBBIE KIIETKH IOCTYNaroT Hapyxy. Omionorso-
penue y amduOuii 0OBIYHO TPOMCXOAWT B BOJE, Y HEKOTOPBHIX XBOCTATHIX U Y
Oe3norux am(puOHii OIUIONOTBOPEHNHE BHYTpeHHee. Pa3BuTHE 3eMHOBOAHBIX IIPO-
UCXOAUT ¢ MeTamMop(o30M, TO €CThb U3 SUIl, KOTOpPbIE OOBIYHO pPa3BHBAIOTCS B
BOJIE, TIOSIBJIAFOTCS JIMUUHKH.

Pa3smHOXEHUE penTuianii MMeeT psAl OCOOCHHOCTEH, CBS3aHHBIX C Ha-
3eMHBIM CyllecTBoBaHUEM. OIUIOAOTBOpPEHHE TOJILKO BHyTpeHHee. [losioBbie
OpraHbl CaMIIOB IPECMBIKAIOIIKUXCS MPEICTABICHbl IMAPHBIMUA CEMEHHUKAMU,
JeKAIMMU B TIOJIOCTU Tejla 1o Ookam IMO3BOHOYHMKA. [l0OBBIE OpraHbl
CaMOK IPEJCTaBIICHbl NAapHBIMU SUYHHUKAMHU, OTKPBIBAIOIIMMUCSA BOPOHKAMHU
B MOJIOCTh T€jla, a IPOTHUBOIIOJIOKHBIM KOHIIOM — B KIIOAKy.

Sliiia UMEIOT psijl 3alIUTHBIX MPUCIIOCOOJICHUM IIJIi Pa3BUTHS BHE BOJIBI.
Sitno  yemyW4yaThIX MPECMBIKAIOMIMXCS TOKPBITO BOJOKHHCTOH 0007104Y-
KOM, MPENOXPaHAIMEH OT MEXaHUYECKUX IOBPEKACHUN, BPEIHBIX MHKPO-
OpPraHM3MOB M TIE€pEChIXaHUs. Y yepenax M KpOKOAWIOB (hopMmHpyeTcs Oenko-
Basi 000JIOUKa, SIBISIOLIASICS OCHOBHBIM 3alacoM BOJbI /ISl 3apOJbIIIa, BMECTO
BOJIOKHUCTOM OOOJIOUKM TIOSIBIISICTCS W3BECTKOBAs, HE TMPOITYyCKAIOUIas BOJY.
Pa3zBute — 06e3 meramopdosza. Y HEKOTOPBIX BHIOB pa3BUBACTCS SHAICIKHBO-
poXxieHne (TaJtoKu, KUBOPOISIINE SILEPULIbI).

VY camioB nTuil B OpIOMIHOM MOJOCTH PSIOM C TOYKAMH HaXOIATCS
0000BHUIHbIE CEMEHHUKH; CIEPMAaTO30HMIbl IO CEMAINPOBOJAM IIONAJa0T B
CEMEHHBIE ITy3bIPbKH, CIIy’KalllUEe PE3epBYyapoM [UIsl CEMEHHM, 3aTEM B KIIOAKY.
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Y camMOK pa3BHBAeTCs TOJBKO OJWH JIEBBI SIMYHUK W TOJBKO JIEBBIN
sitiieBoa. OMmIoA0TBOPEHHUE BHYTpPEHHEE, MPOUCXOAUT B siiueBoje. [lo mepe
MIPOXOXKIICHUS SUIEKIIeTKa O/1eBaeTCsi 000I0YKaMH: OEIKOBOMU, MOJCKOPIYIIO-
BOM, M3BECTKOBOM CKOPIYNOBOW. fiilia ¢ OOJBIIUM 3amacoM MUTATEIbHBIX
BemiecTB. PasBuBatorcs 6e3 meramopdosza. BeipakeH monoBoit mumopdusm.
IITuiel HACHKMBAIOT KIIAJKY SUI], 3a00TATCS O TOTOMCTBE.

VY caMII0B MJIEKOITUTAIOIIMX UMEIOTCS MapHbIe CEMEHHUKH, OT KOTOPBIX OTXO-
JSIT CEMSITIPOBO/IBI, BIAJAIOIIME B MOYEUCITYCKAaTEIbHbINA KaHall. Y CaMOK IMapHbIE
SIMYHUKH, STAEBOAbL. HImKHME OTHeNbI SHIIEBOIOB, pacIupssiCh, 0OPa3ytOT MArTkKy,
B KOTOpOM Y IUIALICHTAPHBIX IPOUCXOIUT PAa3BUTHE 3apoipiia. Ainexnamgyiye
OTKJIAJIBIBAIOT SMIa. Y CyMYarbIX M IUIALEHTAPHBIX MIICKONUTAIOIIMX pPa3BUTHE
SdI[a TPOMCXOIUT B OCOOOM OpraHe — Marke. Y CyMyarbIX MIIEKOMUTAIOLIMX
IUIarieHTa He oOpasyercs. [IpomomKuTeTbHOCTh OEPEMEHHOCTH Y MIICKOITUTAIO-
IIMX 3aBUCHT OT Pa3MEPOB KMBOTHOTO, a TAKKE IKOJOTMUECKHX OCOOCHHOCTEH
Buna. Beipaxen monoBoit aumopdusm. [I0TOMCTBO BBIKApMIIMBAETCS MOJIOKOM.

Takum 00pa3om, B Ipoliecce SBOJIOLMHU MOJOBOW CHUCTEMbBI MPOU3OILIN
W3MEHEHUSI B CTOPOHY YCTAHOBJIEHUSI TECHOM CBSI3U C Pa3JIMUYHBIMU YACTSIMHU
BBIJICIUTEIBHOW CUCTEMBI U OKOHYATEJIBHOTO MEpeXojia OT HapyKHOTO OILIO-
JOTBOPEHUSI K BHYTPEHHEMY.

KiroueBble c10Ba: cokparuTenbHas BaKyOllb, «IIEHHBIE >KENe3bl», MPOTOHE(D-
punnii, Metaneppuanii, HeppoH, karcymna boymena — IIymistHCKOTO, MambIIH-
THEBbI KIyOOYKH, TOJIOBOH IUMOPQH3M, TepMappOIUTH3M.

Bomnpocel u 3axaHus.

1. OObscHHUTE CTPOCHHE BBIACTUTEIBHONW CHCTEMBI OECIIO3BOHOYHBIX >KUBOTHBIX.

2. B dyeM mposBisieTcs CXOJICTBO M pasjMuuMe B CTPOECHUHU BBIIEIUTEIHHON
CHCTEMBI PBI0 W 3€MHOBOIHBIX?

3. B dem mposiBIseTcs CXOACTBO M paziMdWe B CTPOCHUHU BBIJCIUTEIBHOMN
CUCTEMBI MPECMBIKAIOIINUXCA U NTHUL?

4. B ueM mposiBIAETCS CXOJCTBO M pAa3IMYMe€ B CTPOCHUHU BBIIEIUTEIHHON

CHCTEMBI TIPECMBIKAIOMINXCA W MIIEKOTHTAIOMINX ?

OOBsCHUTE CTPOCHHE TIOJIOBOH CHCTEMBI OECIIO3BOHOYHBIX JKUBOTHBIX.

6. Ompenenure cxonHble M OTINYUTEIbHBIE IMPHU3HAKK B IIOJOBOM cHcTeMe
MTO3BOHOYHBIX KMBOTHBIX.

b

3agaHus A8 CaMOCTOSITEIbHOI PadOTHI. 3allOTHUTE TaOIUILY.

Ocob0eHHoCTH Oco0eHHOCTH M0JI0BOM
Opranusmsl o
BBIICJIUTEILHOH CHCTEMBI CHCTEMBI
Pr10bI
3eMHOBOIHBIE
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[Ipecmbikaronuecs
IITurer
MitekonuTaronmn

Boickasicume ceoe mmuenue.

Kakue (I)aKTOpI)I, 10 Bam€My MHCHHIO, SABJIAKOTCA TJIABHBIMU JOBWXKYIIUMU
CHJIaM{ B SBOJIIOIIMHU BBIJICTUTEIBHON W TIOJIOBOM CHCTEMBI OpFaHOB?

. JlabopaTopnass padora NeS.

Tema: Omnpenenennie apoMop(030B U WAMOAAANTALMNA Y MO3BOHOYHBIX KHUBOTHBIX.

Heab paborbl: BBIABUTH apoMopdo3bl W HMAMOAJANTALMKM KMBOTHOIO MHpa Ha
MpUMepe MO3BOHOYHBIX JKUBOTHBIX.

Marepuan u o0opyIoBaHHe: BIaKHBIC Tpenaparbl pbl0, 3eMHOBOAHBIX, MYISDKU
MPECMBIKAIOIINXCS, MTHIL, MJIEKOMUTAIOIINX.

Xoa paGoThl.

1. U3yunre crpoeHue pbiO, 3¢MHOBOIHBIX, MPECMBIKAIOLIUXCS, MTHL, MIJIEKOIHUTA-
IOIIMX. YCTAaHOBUTE, KaKHe W3MEHEHHs >KUBOTHBIX SIBISIOTCS apoMopdo3amu, Kakue
UIMO0aaNTAIUAMK ?

2. 3anonHATE TAOIUITY.

Kunaccsl AKMBOTHBIX Apomopdo3bl

PrI0OBI

3eMHOBOIHBIE

HpeCMLIKaIOH_II/IeCSI

IItune!

Mnexkonuraromiue

3. BeisiBUTE y KaXJ0ro BUJA dKMUBOTHOTO IPHUMEPbl MAMOANANTALNUNA. 3all0JIHUTE
Ta0IuILy.

Buabl sJKHBOTHBIX Hnanoaganramuu

DIeKTPUYECKUI CKaT

3enenas xaba

Cpez[HeamaTCKaﬂ qcperiaxa

benbrii auct

CHHHH KUT

4. Cnenaiite BBIBOJI O poJid apoMOp(}O30B M ABOJIOIMOHHON 3HAYMMOCTH HJIHO-
ajantanuil y >KMBOTHBIX.
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CJIOBAPb TEPMHUHOB

Adnornyeckue ¢akTopbl (OT rped. a — OoTpulaHue, bioticds — KMBOM, )KU3HEHHBIN) — 3Jie-
MEHTBI HEXXMBOW IPUPOJIBI, KOTOPHIE MPSIMO MM KOCBEHHO BJIMSIOT HA OPTraHU3M M BBI3BIBAIOT Y
HETO OTBETHYIO PEaKIHIO.

ArposKocucTeMbl (OT Iped. agros — Mojie U SKOCHCTEMA) — HCKYCCTBEHHBIC SKOCHCTEMbI, CO3IaH-
HBIC ¥ HCIOJIB3yeMbIC YETOBEKOM ISl TIONYYCHHUS CEBCKOXO3SHCTBEHHONW HPOMYKLHMY HIIH OTIbIXA.

Anmantamusa (ot jar. adaptatio — TpHIaXKHUBaHWE, MPUCTIOCOOJCHUE) — TMPH3HAK WA KOM-
IUIEKC TIPU3HAKOB, OOECICYMBAIONIMX BBDKUBAHHE M PAa3MHOKEHHE OPraHW3MOB B KOHKPETHOH
cpene oOWTaHUs.

Aautorene3 (ot rped. allos — apyroii, MHOM, genesis — MPOHMCXOXKJICHUE, BOSHHUKHOBEHHE) —
IyTh Pa3BUTHs YAaCTHBIX aJaNTaluii, He M3MEHSIONNX YPOBEHb OPraHM3aIlMd OCOOed M MO3BOJIA-
I0IIMX UM OoJiee TOJTHO 3aCeNHMTh Cpexy OOWTaHMSI.

AHTpomnorennble (pakTopsl (rped. anthropos — 4esnoBek, genesisum — IPOMCXOXKJICHUE, JIaT.
factor — neno) — pa3HooOpa3HbIe BHIBI JESTEIBHOCTH YENIOBEKa, BIMSIONIME KaK Ha CaMu opra-
HU3MBI, TaK U Ha UX MECTOOOWTaHMSI.

Aporene3 (OT Tped. airo — MOJHNMAIO, genesis — MPONUCXOXK/ICHIE, BOSHUKHOBEHHE) — IBOJIO-
LMOHHBIA MyTh Pa3BUTHS afaNTalMii MIMPOKOrO 3HAYCHHs, HOBBIIIAIONINX YPOBEHb OpraHU3allMd
oco0eil 1 MX NPHCIOCOONICHHOCTh K Pa3iMYHbIM cpelaM OOHTaHHS.

Adpenxuma (OT Tped. aer — BO3AyX W enchyma — HamoimHEHHE) — TKaHb, 3aracaromias BO3-
JyX B MEKKJIETHUKAX Yy BOAHBIX U OOJOTHBIX PacTEHHIL.

Benrtoc (ot rpeu. benthos — mmybmna) — OpraHu3Mbl, OOWTAIOIIME Ha JHE BOJOEMa WU B
TOJIIE JIOHHOTO TPYHTA.

Buoreouneno3 (or rped. OMO — KU3Hb, T€O — 3eMJIsI, 1IEHO3 — COOOIIECTBO) — MCTOPUYECKH
CJIOKUBILIASICSl COBOKYITHOCTH JKHMBBIX (OMOIIEHO3) M HEXMBBIX (OHMOTOIT) KOMIIOHEHTOB OIHOPOIHO-
IO y4acTKa CyIIH, IJIe NMPOHUCXOJUT KPYrOBOPOT BEIIECTB M TPEBPAIICHUE DYHEPTHH.

Buosornyeckasi 3BOIONUS — MOCTYNATEIBHBIA HAIIPABICHHBII MCTOPUYECKHH IMpOLIECC W3-
MEHEHHUS KMBBIX OPraHU3MOB M MX COOOIIECTB.

Buosornyeckuii mporpecc (OT jar. progressus — JIBIDKEHHE BIEPER) — HaIpaBJICHUE IBOIIO-
MU, XapaKTepH3YIOIIeecs MOBBILICHHEM IPUCIIOCOOIICHHOCTH OPraHU3MOB OIPEICICHHOH chcTe-
MAaTHYECKOH TPYNIBI K OKpY)KaroLIeH cpere.

Buosnoruyeckuii perpecc (OT nar. regressus — BO3BpAIlCHUE, JBIDKCHUE Ha3al) — Halpaslie-
HHE DBOJIOLMH, XapaKTepU3yoIIeecss CHIDKEHHEM NPHCIIOCOOIEHHOCTH OPraHMU3MOB OIPEeNICH-
HOM CHCTEeMaTH4eCKOIl IPyIIbl K YCIOBHSAM OOWUTaHHS.

Buomacca 3kxocucreMbl — 00IIee KOJMYECTBO OPraHMYECKOTO BEIIECTBA BCEX JKHBBIX Op-
raHM3MOB, HAKOIMBIIEECS B JIAHHOH JKOCHUCTEME 3a MPEIbIIYIINi NEepruoj ee CyLIeCTBOBAHMSI.

Buocdepa (ot rpeu. bios — xwu3Hb, sphaira — 1map) — 00004Ka 3eMiIH, CO3MAHHAS YKHBBHIMU
OpraHM3MaMH B pe3yNbTare JKM3HECSTCIbHOCTH M 3acelCHHAsl UMU.

Buornueckne gaxropbl (0T rped. bioticos — KUBOH, KUZHEHHBIH) — AJIEMEHTbI JKUBOW IPH-
ponsl (KMBBIE OpraHW3MBI), BIMSIONIME Ha ONPEACICHHBI OpraHu3M M BBI3BIBAIOIIME Y HETO
OTBETHYIO PEaKIIHIO.

Buoron (ot rped. bios — KH3Hb, tOPOS — MECTO) — YYACTOK TEPPUTOPHH C OIXHOPOIHBIMU
YCIIOBUSIMH CPEJIBI.

I'urpogursl (ot rped. hygros — BIakHBIN, phyton — pacTeHHE) — pacTEHUs, JKUBYIIHE Ha
OOWIILHO YBIQ)KHEHHBIX ITOYBAX M HPH BBICOKOW BIQXKHOCTH BO3IyXa.

I'mapo6uonTs (ot rpeu. hydro — Boma, bios — KW3HB) — OpPraHM3MBI, OOUTAIONTVE B BOIHON Cpenie.
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I'mapocdepa (ot rpeu. hydro — Boma, sphaira — map) — BogHas oOoiouka 3eMid, BKIIOYA-
IOIIasi BCE BOAHBIC 3arachl IUIAHETHI.

Jerpur (or nar. detritus — UCTepTBI) — MEPTBOE OPraHMYECKOE BEIECTBO, BO3HHKIICE B
pe3yibTare JKH3HENEeSTeIbHOCTH WM THOeN OpraHu3MOB.

JleTpuTHBIe LeNM MUTAHMSI — THIIEBBIC [EMH, KOTOPbIE HAaYMHAIOTCS C JETPUTA, BKIIIOYAIOT
Z[eTpI/ITO(bal"OB U pCAYUCHTOB U 3aKaHYMBAIOTCAd MUHCPAJIbHLBIMU BCIICCTBAMU.

JuBeprennust (ot nar. diverge — OTKJIOHSIIOCH, OTXOXY) — PacXOXJCHHE MPH3HAKOB y POJI-
CTBEHHBIX OPraHM3MOB WM UX TPYIHI, OOMTAIONIMX B Pa3HBIX IKOJOTHUECKHUX YCIIOBHSIX.

Jpeiip renoB — ciyvaiiHOoe, HE NOJBEPKEHHOE 3aKOHOMEPHOCTSIM HW3MEHEHUE YacTOTbl
BCTPEYAEMOCTH T€HOB B TeHO(OH/IE MOIYIISIHUH.

7KuBoe BelecTBO — COBOKYITHOCTH BCEX JKMBBIX OPTaHM3MOB Ha 3eMJIE C MX CIHOCOOHOCTBIO
K Pa3sMHOKCHHIO M PAacIpOCTPAHEHUIO Ha IUIaHeTe, K OopbOe 3a MUllly, BOIY, TEPPUTOPUIO, BO3AYX.

3aka3HMK — OXpaHseMasi TepPUTOPHs, Ha KOTOPOH IOCTOSHHO WJIM BPEMEHHO 3allpelleHBI
OTZENbHBIC BHUABI XO3SHCTBEHHOW MAESTENBLHOCTH YenoBeKa (PBIOOTIOBCTBO, OXOTa, CEHOKOC).

3o0Ha onrumyMa (OT J1at. optimus — HaWIy4IlIWil) — AMana3oH CUIIbl BO3ZEHCTBUS (hakTopa, B
Tpesiesiax KOTOPOTO OPraHW3M IPOSIBISIET MAaKCHMAJIBHYIO KH3HENESTeIbHOCTh, HAONIONAeTCsl €ro
aKTUBHBIN pOCT, pa3BuTHE U 3()(HEKTUBHOE Pa3MHOKCHUE.

300meH03 (OT Tped. Zoon — KHUBOTHOE, )KUBOE CyLIECTBO, koinos — oOIIHii) — COBOKYITHOCTb
TIOMYJISIUH JKUBOTHBIX, HACEIISIONIMX OIPEe/IeNIeHHBIH OHOTOII.

M3oasiuusa — 370 Hamm4gue OaphepoB, MPEIATCTBYIOMIMX CBOOOTHOMY CKpPEIIMBAHUIO 0COOCH
(MaHMMKCHM), B PE3yNbTaTe Yero MCXOAHAs MOMYJSAIMS Pa3feiseTcss Ha HECKOJIBKO TOIMYIAILIUM.

Kararene3 (ot rpeu. kata — mpucraBka, oOo3Ha4aromas JBIKEHHE CBEPXy BHU3, genesis —
MIPONCXOKJICHNE, BOSHUKHOBEHNE) — OCOOBIN ITyTh ABOJIOIMK B 0Oo0jee MPOCTOi cpenme, COMpoBO-
KIAIOUIMICS PEAyKIMeH OTAENBHBIX CHCTEM OpPraHOB C OJHOBPEMEHHBIM MOBBIIICHUEM d(dek-
THUBHOCTH PEHPOIYKTHBHOH CHCTEMBI.

Kommencanuszm (oT jlar. com — ¢, BMECTE€ M mensa — CTOJ, Tpare3a) — THII B3aHMOOTHO-
H.IeHPIfI, Ipyu KOTOpPOM MOMYJIAUA OAHOTO BHJa HM3BJIICKACT I0JIb3y, HC MNPUHOCIA HU BpEla, HU
TIOJIB3BI TIOMYIISIIIMK IPYTOTO BHJIA.

KonBeprenuust (0T mar. convergo — MPHUOMIKAIOCH, CXOXKYCh) — HE3aBUCHMOE Pa3BHUTHE
CXOJIHBIX NPU3HAKOB (CXOXK/ICHHE MPU3HAKOB) Y HEPOACTBEHHBIX OPraHM3MOB WM WX TPYIII, 0OU-
TAIOIINX B OJMHAKOBOH cpee.

Konkypennusi (0T nmar. concurrentia — CONEPHHYECTBO) — B3aWMOHEBBITOIHBIA THIT B3aHMO-
OTHOIICHMI MCXKIAYy BUIaAMU CO CXOAHBIMU HOTpe6HOCTﬂMI/I.

KoncymenTn! (0T sar. consumo — noTtpeOisiio), WM MoTpeduTenu, — rereporpodHse opra-
HU3MBI, TOTPEOJIAIONINE )KUBOE OPraHWYECKOE BEIIECTBO M IEPEAIOIINE COAEPIKAIILYIOCS B HEM
OHCPTUI0 MO MNUINEBBIM NCIIAM.

Kocmomosmursr (0T rped. cosmopolites — TpakJaHiH MHpa) — BHABL, UMEIOLIHE OOMIMPHBIA
apeasn paclpoCTPaHEHHs B INPEeNax Pa3HBIX KOHTHHEHTOB.

Kpurepuii BuIa — COBOKYNHOCTh XapaKTE€PHBIX OJHOTHUITHBIX MPH3HAKOB, 10 KOTOPBIM CXO-
KM OCOOM OJTHOTO BHZA, & OCOOM pa3HBIX BHJOB Pa3iIMYaOTCs.

KpyroBopor BemecTB — IUKIMYHBINA, MHOTOKPATHO MOBTOPSIOLINICS ITPOLIECC COBMECTHOTO,
B3aMMOCBSI3aHHOTO TIPEBPAIICHUS U TIEPEMEIICHHUS BEIIECTB.

Kcepodursi (0T rped. xerox — cyxoi, phyton — pacTeHne) — pacTeHUs, IPHCIOCOONBIIHECS
K JKM3HM B 3aCyIUIMBBIX MECTax (CTEISIX, IMyCTBIHAX, IOIYITyCTBIHAX, CAaBAHHAX, BBHICOKOTOPHSX).

Jlumutupyomui (orpaHnyuBamuii) ¢akrop — dakTop, HauboiIee OTKIOHHUBIIMHACS OT
CBOETr0 ONTHMAJBHOTO 3HAYEHHS [0 CPABHEHUIO C APYI'MMH (DaKTOpaMH M ONpPEACSIIIOIMN ypo-
BEHb JKM3HEJEATeJIbHOCTH OpraHu3Ma B JIAaHHOHM cpere.

235



Me3o¢utsl (0T rped. mesos — CpeHU, MPOMEKYTOUHBIH, phyton — pacTeHne) — pacTeHus,
oOHTaroNMe B YCIOBUSIX YMEPEHHOIO YBIIAQKHEHHSI.

MuxkomneHo3 (ot rped. mykos — rpu6, koinos — oOmwit) — cOOOIIECTBO PA3IMYHBIX BUIOB IPUOOB.

Mukpodoneno3 (0T rped. micros — Manblid, koinos — oOIIMi) — COBOKYITHOCTH MOMYJISIIAH
MHKPOOPraHU3MOB (OakTepuii, MPOTUCTOB) U BUPYCOB.

MyTtyaau3m (ot sar. mutual — B3aMMHBI) — B3aUMOBBITOIHBIA U 00S3aTENBHBIN IS KU3ZHA
XOTs1 OBl OHOW W3 TIOMYJISALIUH THIT B3aUMOOTHOIIICHHUH.

HexTtoHn (0T Tped. nektos — IDIBIBYIINIT) — OpPraHU3MBI, OOWTAIOMINE B TOJIIE BOABI M BEMY-
IIMe aKTHBHBIA 00pa3 >KH3HH.

Hoocgepa (cdepa pasyma) — BeICIIas CTamgus pa3BUTHA OMOCQEPHI, MPHU KOTOPOH pasyMHas
JEATENIbHOCTh YEJI0BEYECTBA CTAHOBHUTCS IVIABHOW JBIDKYILEH CHIION €€ Pa3sBUTHSL.

Mapa3uTusm (or rpeu. parasitos — HaxJICOHMK) — THII B3aUMOOTHOILCHUH MOMYISIUil pa3-
HBIX BUJIOB, W3 KOTOPBIX OJHA MOMYJSIMs (Mapa3uT) UCIONb3yeT APYrylo (X03sSuHA) B KayecTBE
cpenbl OOMTaHHsT M MCTOYHMKA IHIIH.

Imankron (ot rpeu. planktos — mapsiuid, Oy aarommil) — opraHu3Mbl, OOUTAIOLIUE B TOJ-
e BOJBI M TTACCUBHO NEPEABUTAIONIMECS MOJI JICHCTBUEM €€ TOKa.

Ioiiknnorepmubie opranu3mMbl (0T Tped. poikilos — m3meHunBHIH, thermo — Terno) — opra-
HHU3MBI, TEMIIeparypa Teja KOTOPBIX HEMOCTOSHHA M W3MEHSETCS BMECTE C TeMIIepaTypoil OKpy-
JKarollen Cpeapl.

Hpoayuents! (ot mar. producens — CO3AIOMINIA), WIH TPOU3BOAUTEIH, — aBTOTPO(HBIE Opra-
HH3MBI, CHHTE3UPYIOLIHE OPraHMYeCKOe BEIIECTBO M3 MHUHEPAJIBHOTO C HCIIOJIB30BAHUEM SHEPIUH.

Penyuenrts! (ot mar. reducens — BO3BpAIIAIONIHI), WIH Pa3pyIIHTENH, — TeTePOTPOPHBIC OpPraHH3-
MBI, pa3pyLIAIOLIHE MEPTBOE OPraHMYECKOe BEIECTBO JIO0OTO MPOHUCXOXKACHHS 10 MHUHEPAIBHOTO.

Cum6mo03 (0T rpey. symbiosiS — COBMECTHAsI JKU3HB) — [UTUTEIIBHOE COXHUTEIBCTBO MOIMYJISIIUIA
JIByX WJIM HECKOJIILKHMX BHJIOB, W3BJICKAIOIIMX M3 HEro B3aMMHYIO WM OIHOCTOPOHHIOIO MOJIB3Y.

Cxuepogursl (o1 rpeu. scleros — TBepiblif, phyton — pacTeHHe) — pacTeHHsl CO CHIKEHHOW
TpaHCIIMpalKeil U CHOCOOHOCTHIO aKTHBHO JIOOBIBATH BOJY IIPH €€ HEIOCTAaTKe B IIOYBE.

CykkynenTtbl (0T 5ar. succulentus — COYHBINH) — MHOTOJIETHHE PAacTEHMs, CIIOCOOHBIC 3aria-
carh BOAY B CBOMX TKAaHSIX M OpraHax, a 3aTeM 3KOHOMHO €€ pacXo/l0BarTh.

Cykueccusi (OT JIaT. SUCCESSIO — MPEEMCTBEHHOCTh, HACJICIOBAHKME) — 3aKOHOMEpHasl, MOCIie-
JIOBaTeNIbHAs CMEHA OJHUX HSKOCHCTEM JPYIHMH Ha OIPEACNICHHOW TEPPUTOPHH IO BIHSHHEM
HaIpaBJICHHOTO W3MEHEHUs NPUPOIHBEIX (haKTOPOB MM JEATEIBHOCTH YeIOBEKa.

Takcuc (0T rped. taxis — pacnonoxeHue) — (opma MPOCTPAHCTBEHHON OPHUEHTAINH OpPTaHM3-
MOB II0 OTHOLICHUIO K MCTOYHHKY pPa3IpaKCHHS.

®dutoneHo3 (0T rped. phyton — pacrerue, koinos — o0mIHii) — pacTUTEILHOE COOOIIECTBO Ha
OIIPE/IeNICHHOI TEPPUTOPUH, M3MEHSIOIIECECs] KaK 10 CE30HaM rofia, TaK W IO TOfaM.

®otonepuomu3M (0T rped. photos — cBer U periodos — KpyroBpalleHHUE, OMPEACTtHHBINA
KPYr' BPEMEHH) — XapakKTepHas peaklys OpraHM3MOB Ha CE30HHbIE M3MEHEHUs IJIMHBI CBETOBOTO
JIHSI, CHHXPOHM3UPYIOIIAsi UX OHOJIOTMYECKYI0 aKTUBHOCTh C BPEMEHAaMHM TOJa.

®otorponu3m (0T rped. photos — cBeT, tropos — IMOBOPOT, HAIpaBJICHHE) — POCTOBLIC JIBH-
JKEHUSI OPraHOB PACTCHUI TIOJ BIHMSHHUEM OIHOCTOPOHHETO OCBEIICHHMS.

OBPUOHOHTHI (OT Tped. eurys — MIMPOKHH, bios — KM3HB) — BHABI OPTaHU3MOB, MMEIOIINE
IIMPOKKE IpPeNesbl TOJIEPAaHTHOCTH M CIOCOOHBIE 3aceliTh OOLIMPHBIE TEPPUTOPHU CO 3HAYH-
TENBHBIMH KOJTEOAHUSIMU YCIIOBUH CpEJIbI.
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CaeeHHs 0 COCTOSIHUY Y4eOHNKA, BIIAHHOTO B ApeHAY
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MOJIyYeHU ! TeJIst pu ¢l TeJist
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IIpu BhIgaue yueOHHKA B apeH/Iy U c/iadye ero B KOHIE Y4eOHOT0 roga KJacCHBIH
PYKOBOAUTEDb 3aII0JHACT NIPUBECACHHYIO BbIIIEC Taﬁ.]muy B COOTBETCTBUMU CO
CJICAYIOIUMHA KPUTEPUAMHA
HoBprii CocrostHuE ydeOHUKA TTepel TOCTYIUICHUEM B apeHTy.
O0m0KKa 11e71as1, He OTOpPBaHa OT OCHOBHO#M 4acTH KHUTH. Bce CTpaHMIIBI HMEIOTCS,
Xopourmii LeJIble, He TIOPBaHbI, HE OTKJIECHBI, HA CTPAaHHIIAX HET HaJlTUCEH U JIMHUH.
VioBiersopu- O0n0xKa M3MATA, UCUEpPUYCHA, Kpast OOTpenanpl, OTAEICHA YAaCTUYHO OT OCHOBHOM
TeJabHBII YacTH KHUI'M U OTPECTaBpUpPOBaHA IOJIb30BaTelIeM. PecraBpupoBaHue yIOBIETBO-
PUTEIIBHOC. BLIpBaHHLIe CTpaHULbI IOAKJIECHBI, HCKOTOPBIC CTPAHUILBI UCUCPYCHBI.
O06a0kKa ucuepiyceHa, pasopBaHa U IOJHOCTbK MKW HYAaCTHUYHO OTOpPBAaHa
Heynosierso- OT OCHOBHOHM YaCTH KHUTH, OTPECTaBPUPOBAHA HEYHAOBIETBOPUTENbHO. CTpaHMIIBI
PUTEJIbHbII MOpPBaHbl, HEKOTOPbIE OTCYTCTBYIOT, pa3yKpalleHbl, MCIAYKaHbl, BOCCTAHOBJICHUE

HCBO3MOXKXHO.




