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Ot aBTOpOB

Hoporue npysbsi! Bol npuctynaere K M3ydeHHIO 3aBepLIAIONIEr0 pasfiea HIKOJb-
HOTO Kypca GMOJIOTHH, OUeHb BaXKHOTO JUIsi POPMHUPOBAHHUS MPABUJIBHOTO U LIEJOCTHO-
ro TPEeJCTABJEHUST O CyLIeCTBOBAHMM KH3HU Ha 3eMJie.

B pamkax naHHoro kypca Bam IMpPEJICTOMT TMOJYYHTh OCHOBBI KOJIOTHUECKHX 3HA-
Huil. OHH MOMOTYT BaM TOHSITh 3aKOHBI CyLEeCTBOBAHMS »KMBOH MPHUPOJBLI HA Pa3HbIX
YPOBHSIX €e OpraHu3allly.

Ha KoHKpeTHBIX MpuMepax Bbl CMOXKETe MO3HAKOMUTBLCS C 9KOJOTMUECKUMH T10-
CJICICTBUSIMU XO3SHCTBEHHOMN J€ATENBHOCTH UeJIOBEKA, MHOTHE M3 KOTOPbIX B HACTOSI-
1iee BpeMs SIBJSIOTCS I106a bHBIMU 9KOJOTHUeCKHMH Tpobaemamu. Peinath 3TH mpo-
6JieMbl MTPEACTOUT HbIHELIHeMY M OyIylIHM MMOKOJEHHUSIM JIIOJEH, a 3HaUUT U BaM. 3Hasi
1 coOuto1asi 3aKOHBI TPUPOJIbI, UEJOBEK CMOXKET COXPAaHHTb paBHOBecHe B GHocdepe U
o0ecreunTb MoToMKaM Gyjyliee.

Martepunasn yueGHOro nocoGHsi COCTOMT M3 CEMH TJIaB, IJIaBbl pasfie/eHbl Ha mnapa-
rpadbl. B Tekcre naparpadoB BbUIEASIOTCS KJIOUEBblE H3yuaeMble BOIMPOCHI, IJIaBHbIe
MOHSATHST ¥ UX onpeseseHust. MesKuM 1pU@TOM AAeTCs JIOTOMHUTENbHBI MaTepHai,

N03BOJISIIOLLMK PACILIMPUTD U YIJIyOUTh 3HAHHS — OH 0003HAYaeTCsl 3HAKOM .

[Tocne ocHoBHOro Tekcra maparpada Ha LBETHOH MJallIKe MPUBOAUTCS TVIaBHAs
uH(opMalMsl 0 U3ydaeMoMy MaTepuaJgy (BbIBOJbI), Ha KOTOPYIO Hajo o6paTHTb 0CO-

60e BHHUMaHHe M 3aMOMHUTH ee. K 3TOMy TpH3biBaeT 3HaK @ (o6paTuTe BHUMA-
HHEe — 3TO BaxkHO!).

B xoHle kaxknoro naparpacda JgaHbl BOMPOCHl W 3aJlaHusl, Mepel KOTOPbIMH CTO-
UT 3HAK @ OHM MOMOTYT BbISICHUTb, HACKOJIbKO MOJIHO Bbl YCBOWJIM M3ydaeMblil Ma-

TepHas, CMOXKETe JIH Bbl HCMOJb30BAThL €ro Jijis pellleHHs] KaKuX-JU60 KOHKPETHBIX
3anad.

B yue6GHOM noco6GuH nMeeTest MHOTO WILTIOCTPALIUH, KOTOPbIe IayT BaM BO3MOXK-
HOCTb COOTHOCHMTb H3yuaeMblil TEOPETHUECKHH MaTepuas ¢ KOHKPETHBIMH 0ObeKTaMH
WM SIBJIEHUSIMH TTPHPOJIBI.

Haneemcs, uro jaHHoe ydeGHOe nocobUe OKa)KeT BaM HEOLEHUMYHO TMOMOIUIL B
M3y4eHUH OJIHOH M3 MHTepeCHEeHIIUX HayK — OHOJIOTHH, MOMOXKET XOPOLIO MOJAroTo-
BUTbCS K LEHTPAJIU30BAHHOMY TE€CTHPOBAHHUIO.

JKenaem yemexon!



§ 1. YpoBHM OpraHu3auum XuBbiX CUCTEM.
JKONOrma Kak Hayka

YpoBHU opraHu3auuu KuBbIX cucteM. JKuBasi npupozpa IpeactasisieT coGoi
CJI0?KHOOPraHM30BAHHYIO COMOAYMHEHHYIO (HEepapXHUHylO) CHCTEMY, COCTOSILLYI0 H3
pasHbIX OHOJIOTHUECKHX cHcTeM (GHOCHCTEM ).

Buoaoeuueckan cucmema (6uocucmema) — GUOJOTHUECKHI 0GBEKT, COCTO-
SILLMEA U3 B3aUMOCBSI3AHHBIX U B3AUMOJEUCTBYIOLIMX 2JI€MEHTOB U 00JIANA0LIMI CBOM-
CTBaMH 1I€JIOCTHOCTH, OTHOCHTEJILHOH YCTOHYMBOCTH, a TaK:Ke CMOCOOHOCTBIO K pas-
BUTHIO, CAMOBOCIIPOU3BEIECHUIO U MTPUCIIOCOOEHHIO K BHEILHEH cpejie.

CBoticTBa Kaxkoil GHOCHCTEMbI He CBOAATCS K CyMMe CBOHCTB €€ 3JIEMEHTOB
(moxcucTeM), OHM 3HAUUTEJBLHO CJOXKHee M pa3dHooOpasHee. VX Hesb3s TOUHO TMpes-
CKa3aTb, MCXOJsl W3 CBOMCTB MOJCHCTEM, TAK KaK CBOMCTBA CHCTEMbl 3aBHCSIT OT CTe-
MEeHH CJIOXKHOCTH €€ CTPOEHHsl, T. €. OT YPOBHsI OpraHusauuu camoil cuctembl. [lo
Mepe YCJIOXKHEeHHs] YPOBHSI OpraHH3alMi yBeJHYMBAETCs MHOMOOOpa3ue CBOMCTB M Xa-
pakTepucTHK O6uocucTeMbl. Ha ocHoBaHMM 0cOOEHHOCTEH TPOSIBJAEHUST CBOWCTB 2KH-
BOT'O BBIAEJISIIOT HECKOJIBKO YPOBHEH OpPraHH3alMH »KU3HH.

[lepBbiii ypoBeHb — MOAEKYAAPHOLL. DIEMEHTAPHBIMH €IMHUIIAMH TOTO YPOB-
HSl SIBASIOTCS OUOMOAEKYAbL: HYKICHMHOBblE KMCJIOTbI, O€JKH, JIUMH/IbI, YrJeBOAbl H
JIpyrue opraHuyeckue CoeHeHHs, KOTOpble BCTYNaloT BO B3aUMOJIEHCTBHE MEXK]Ty CO-
601 1 HopMUPYIOT GoJiee CJIOXKHbIE CHCTEMbI. DTOT YPOBEHb OPraHU3allui »KU3HU M3-
yyalT MoJeKyasipHas 6uogoruss U GHoJOruyecKass XUHMHUs.

CrenyrolluM ypoBHEM OpraHU3alluKd »KM3HH SIBJISIETCS] KAEMO4HblL YpOoBeHbs.
DJieMeHTapHble €HHHUIIbl 3TOTO YPOBHSI — KAemKu. VIX CTPYKTypHBIMH 3JieMeHTaMH
BBICTYMAIOT KOMIIOHEHTbI, COCTOSILIME W3 B3aWMOCBSI3aHHBLIX OHOMoJeKyJ/1. KieTky Kak
CTPYKTYPHYIO W (DYHKIIMOHAJIBHYIO €IMHUILY XKU3HU HU3ydaeT HayKa LUTOJIOT .

Ksetku, B3aumonelcTBysi, GOPMUPYIOT TKaHH, M3 KOTOPbIX 00Pa3yloTCsl OpraHbl.
OpraHbl U TKaHU NPEACTABJISIIOT OP2AHHO-MKAREB0U YpPOBeHb OPraHu3aluy KU3HHU.

TkaHu U3ydaeT rUCTOJIOTHUS, a OPraHbl — aHATOMUS U PU3UOJOTHS.
Opzanu3mennolli YposeHs OPraHU3allMd JKU3HU MPEICTABISIOT OpeaHUSMbL
(0cobu) — 11eJIOCTHBIE CAMOPETYJUPYIOIIHECS CHCTEMbI, COCTOSIIME W3 B3aUMOCBS -

3aHHBIX TKaHell W opraHoB. OpraHuaM Kak I1eJIOCTHYIO CHCTeMy HM3ydaloT 60TaHHUKa
M 300J0THS.

CrienyolluM ypoBHEM OpraHH3alMH *KU3HU SIBJSIETCS NONYAAUUOHHO-8UO0801
yposers. PojcTBeHHble 0COOH OOBEIMHAIOTCS B nonyaayuu, a MOMyJasUUd COCTaB-

[MpaBoobnagatens HapogHasa acBeTa



VpOBHVI OpraHn3aunn XnBbIX CUCTEM. JKonormsa Kak HayKa 5

Jsit0T 8udsl. Kak Bbl yKe 3HaeTe, BUJL SIBJISIETCS HAaMMeHbIIIeH TaKCOHOMHYECKOH eJIu-
HHULIEH CHCTEMAaTHKH.

Creyiolliii ypoBeHb OpraHH3allii KU3HH — OuoyeHomudeckui. djieMenrap-
HBIMH €JIMHULIAMH 3TOTO YPOBHS SIBJsSIIOTCS Ououerosol (coobuecmsa). Ouu dop-
MHPYIOTCSI U3 TIOMYJISILMI PA3HbIX BHIOB, UIMTEJNbHO OOMTAIOLIMX B OJHOH M TOH Ke
cpefie, MEXKIy KOTOPBHIMH BO3HHKAIOT MEXXBHIOBbIE CBSI3H H B3aHMOOTHOLIEHHSI.

Buozeouyenomuueckuii (3kocucmemmolil) yposeHo OpraHU3allMy XKU3HHU SIB-
Jsietcst ente GoJiee CIOXKHBIM, TOCKOJBKY €ro MpPeaCTaB/sioT OMOJOrHYECKHe CHCTe-

Mbl — OuoeeoyeHro3vl (9Kocucmemol), KOTOPble BO3HUKAIOT B pe3yJibTaTe B3aMMO-
JICUCTBHUSI OHOLIEHO30B U YCJIOBHI CPe/lbl.
Camblii BBICIIHI YPOBEHb OpraHu3allii KU3HH — Ouocgeptoiii. COBOKYIHOCTh

BCeX 9KOCHCTEM Ha MuiaHeTe 3eMJisl, KOTOpPble CBSI3aHbl HEMPEPBLIBHBIM KPYroBOPOTOM
BELLeCTBA U MOTOKOM HEPrHM, Ha3bIBalOT Ouocgepoii. OHa npeacTapisieT co6oi rio-
6aJibHyt0 110 MacluTadam M CJI0’KHOCTH OMOJIOTHYECKYH) CUCTEMY.

dKosorusi Kak Hayka. TepMHH «3KoJIOTHSI» (OT rped. 0ikos — JIOM, KHUJIMLIE,
logos — wnayka, yueHue) BrepBble BBeJ HEMEIKHH 300J10T-3BOJIOHMOHUCT . [ek -
Keab B 1866 r. Ilon skosoruedt oH noHumas Hayky o6 OTHOLIEHUSIX OPraHU3MOB C
OKpY2KatoLel CpeloH.

Ha nauanbHoM 3Tamne 3KoJsorusi mpeactaBisjia coO0H HayKy, H3ydalollylo opra-
HU3MbI (0cobu). B HacTosiiee BpeMs MpeaMET W3ydeHHUs] SKOJOTHH 3HAYUTENBHO pac-
wipuiicsi. TToMmumMo opraHu3MoB OH BKJIOUAeT HajopraHW3aMeHHble OMOCHCTEMBI: MO-
nyJisiiK, OMOLIEHO3bI (cooblecTBa), GUOreo0lleHO3bl (IKOCHCTEMbI) U GHoChepY.

Jkonoeus — Hayka, usyqaroujas OuosoeudecKue cucmemvl pasHo2o
yposHs opeanusayuu (om opeanuzma 0o buocgepol) u 3aKOHOMEPHOCMU UX
s83aumodeticmsus.

[lepen skosorues cTosiT ceytoune 3anadu:

1) u3yueHne MeXaHH3MOB ananTaluu (MPHUCTIOCOOJEHHs) OPTraHU3MOB K Cpejie
oOUTaHUS;

2) u3ydyeHue CBOMCTB U CTPYKTYpbI MOMYJSALMH, TMHAMAKY U MEXaHH3MOB peryJisi-
UKW UX YUCJICHHOCTH;

3) ugydyeHue OGHOJNOTHYECKOTO pa3HOOOpa3usi SKOCHCTEM, 3aKOHOMEpPHOCTEH 06-
pa3oBaHus W pacipeieeHuss B HUX OMOJOrMYECKON MPOYKILHH;

4) u3ydyeHue MpoleccoB, MPOTEKAIOUINX B GHochepe, ¢ LeNblo TOMIepKaHUS ee
YCTOHUYUBOCTH;

D) pazpaboTKa ONTUMaJbHBIX MyTeil B3aUMOJEHCTBHS 00I1IeCTBA U MPUPOJIbI C yUe-
TOM 3dKOHOB CYyLIECTBOBAHUWS MPHUPO/LbI.

Takum 06pazoM, 3KOJOTHS SIBJSIETCS HAYUHOH OCHOBOH pAlMOHAJILHOTO HCMOJb-
30BaHMsl M OXpPaHbl MPUPOAHBIX PeCcypcoB. DTO BaxKHeHIIas HayKa Oymyllero M, Kak
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nucas paniysckuii skosor @. Ipe eme B 1976 ., «Bo3M0KHO, caMo CyIIeCTBOBA-
HUe 4YeJioBeKa Ha Hallleil ryiaHete Oy/eT 3aBUCETh OT MPOrpecca KOJOTHH».

m CoBpemeHHasi GHOJIOTHSI PACCMATPUBAET KU3Hb HA TJIaHETe 3eMJsl Kak co-
BOKYIMHOCTb COMOJYMHEHHBIX OHOJIOTHYECKUX CHUCTEM, MPEACTaBJSIIOLINX MO-
JIEKYJISIPHBIN, KJICTOUHbIH, OPraHHO-TKaHEBOH, OPraHM3MEHHBIH, MOMYJIALHOH-
HO-BHI0BOH, OHOLIEHOTHUECKUH, GHOreOleHOTHIECKHH U GHOCHEPHDIH YPOBHH
OpraHU3aLMH AKU3HH. DKOJIOTHST KaK HayKa H3ydaeT cjiedytoliie OHOCHCTEMBbI:
OpraHu3Mbl, MOMYJSUH, GHOLEHO3bI (coobliecTBa), GHOreoleH03bl (9KOCH-
cTeMbl), OHocepy — M 3aKOHOMEPHOCTH WX B3aUMOJCHCTBHSI.

BOW Martepuu, cobnopas npuHumn nepapxuu. 3. [laite cospemeHHoe onpeneneHe 3Ko-
noruun. Yto aBnseTca npegMeToM ee maydeHua? 4. Kakve 3agayum OomkHa pellaTb 9KO-
noruna? 5. Noyemy 3Konorusa ABNSETCS HAay4HON OCHOBOW PaLMOHanbHOroO NCMONb30BaHUS
N OXpaHbl NPUPOAHbLIX pecypcos?

1. Y10 Takoe 6mocmctema? 2. Haszosute NocnefoBaTebHOCTb YPOBHEW OpraHM3aLmmn Xu-
®

§ 2. dakKTopbl cpeabl U UX Knaccumkauus

[ousTue o cpene oouTaHus, hakTopax cpebl U YCJIOBUSIX CyllleCTBOBaHHUA. Ta-
KHe TIOHSITHSI, KaK «cpelia OOUTaHMs» W «YCJOBMSI CYIIECTBOBAHHSI» C TOUKH 3PEHHSsI
9KOJIOTOB He SIBJISIIOTCSH PaBHO3HAUHBIMHU.

Cpeda obumanusa — wacme npupodsl, KOMOPAs OKPYHcaenm OpeaHu3m u
¢ Komopotl oH HenocpedcmeenHO 3aumodeiicmayem 8 medeHue c80e20 Hcu3-
HEeHHO020 YuKaaQ.

Cpena o6UTaHMsT KaXKI0r0 OpraHu3mMa CJIoXKHa W H3MeHUMBa BO BPEMEHM W Mpo-
crpaHcTBe. OHa BKJIOUAET MHOYKECTBO 3JIEMEHTOB YKHUBOK M HEXKHBOU MPUPOJIBLI U 3J1e-
MEHTOB, MPUBHOCUMBIX YEJIOBEKOM M €0 X035UCTBEHHOH JleATeIbHOCThI0. B sKosioruu
9TH 3JIeMEHThI Cpelibl HasbiBaloTest pakmopanu. Bee hakTopbl cpejibl MO OTHOLLIEHHIO
K OpraHusmy HepaBHO3HAYHbI. OILHI/I U3 HUX BJUAKOT HA €ro KU3HededTeJIbHOCTb, a
Jpyrue Jijist Hero 0e3pas3jinuHbl; MPUCYTCTBHE OIHUX (PaKTOPOB 06sI3aTe/IbHO M HEOOXO-
JIUMO /sl YKU3HH OpraHu3Ma, a JIPyrux — Heo0s13aTesIbHO (CM. CXeMy).

Cpepna o6butaHus

| |

HentpasnbHble hakTopsl JKonornyeckme aktopsl
Ycnosus BTopocTeneHHble

CyLLIeCTBOBaHWSA hakTopsbl



®akTopbl Cpefibl U X Knaccudukaums 7

Heiimpaasnoie ¢pakmopsr — Komnouernmeolr cpedol, KOMopovle He BAUAIOM
Ha opzanu3m u He 6bl3bl8AIOM Y He2o HUkKakou peaxyuu. Hanpumep, ajis BoJ-
Ka B Jjlecy 6€3pa3iMuHo MPUCYTCTBUE GeJIKH UJIH JISITIAa, HaJMYHe THHJIOrO MHS MJH JIH-
HIaHHUKOB Ha JiepeBbsix. OHM He OKa3bIBAIOT HA HEr0 HUKAKOTO BO3JEHCTBHSI.

Jdronoeuneckue gpakmopsl — ceoiicmsea u KomnoxneHnmol cpedol obuma-
HUs, KOmopble Bbl3b6l8AION Y OPeAHU3MA NpuUcnocobumensvhole peaxyuu —
adanmayuu. Adanmayus (ot jat. adaptatio — npuwiaKuBaHue, npucrnocodse-
Hl/le) — [pHU3HAK WJIK KOMILJIEKC ITPHU3HAKOB, oéecneana}omux Bb2KMBAHUE U PA3MHO-
JKeHHe OpraHu3MOB B KOHKpeTHOH cpelle oGutanusi. Hanpumep, oOrekaemasi dopma
Tesia pui6 obJerdaer ux nepeiBuKeHHe B MJIOTHONH BOAHOH Cpejie; Y HEKOTOPbIX BHIOB
pacTeHHi 3aCylJIMBBIX MECT BOJA MOXKET 3amacarthCsi B JIMCTbSIX (a7103) WJIH cTeOJsX
(Kakryc).

B cpene oGurtanusi sKosorudeckue (akTopbl pasjMualoTCsl MO 3HAUMMOCTH sl
Kaxa10ro opranuama. Hanpumep, yriekucblili ra3 He BaKeH YISl 2KH3HM 2KMBOTHBIX,
HO o0si3aTesieH JJIsl >KH3HU PACTeHUi, a BOT 06e3 BOJbl He MOTYT CYIIeCTBOBATh HHU Te,
Hu apyrue. CjenoBaresibHO, /ISl CyLU1eCTBOBAHHSI OPraHU3MOB J060ro BUaa TpebyroT-
csl onpeJiesieHHble 9KOJorHieckue GpaKkTophbl.

Yenrosua cyujecmeosanus (dHcu3HUu) — Komnaekc IK0A02UECKUX PhaKmo-
po8, 6e3 Komopslx OpeaHU3M He MOcem cyulecmaosans 8 0anHol cpede.

OtcyTerBre B cpele oOuTaHUsi XOTs1 Obl OJHOrO M3 (JaKTOPOB 3TOTO KOMIlJIeKca
MPUBOAUT K rHOesn opraHuaMa. Tak, K yC/JAOBHSIM CyLIeCTBOBAHHSI PacTHUTEJNLHOTO Op-
raHW3Ma OTHOCHMTCSI HaJIMdHe BOJbl, ONpee/IeHHON TeMrepaTypbl, CBETa, YrJeKHCI0ro
rasa, MUHepaJibHbiX BeulecTB. Torna Kak jisi XKUBOTHOTO opraHudma o6s13aTesibHbIMU
SIBJISIIOTCST BOJIa, OTpejieieHHast TeMrepaTypa, KHCJA0POJl, OpraHHYeCKHe BellecTBa.

Bce ocrasbHble 3KOJ0THUECKHE CbaKTOpb] HE ABJANTCA 2KU3HCHHO Ba>KHbIMHU /14
opraHusma, XoTsl M MOTYT BJIMSITb Ha ero cyulectBoBanue. Mx HaspiBaioT smopocme-
nennoimu akmopanu. Hanpumep, a1s KUBOTHBIX YIVIEKUC/bIH ra3 M MOJIEKYJIsp-
HbIH a30T He SIBJSIIOTCSI »KM3HEHHO H€O6XOJ11/IMblMl/I, a JJist CyuleCTBOBaHUs paCTeHl/lﬁ
He 00513aTeJIbHO HAJMYHe OPraHMuyecKUX BeleCTB.

Kaaccudukaius skonornyeckux hakropos. Jkosoruueckie GpakTopbl MHOM006-
pagubl. OHM UrpaloT Pas3jMuHyl0 PoJib B »KHU3HH OPraHu3MOB, HMEIOT HEOAHHAKOBYIO
NpUPOJLy U criellnuKy geicTBUs. M XOTs1 OHM BO3IEHCTBYIOT Ha OpPraHu3M Kak eMHbIH
KOMILJIEKC, MX KJIACCH(PUIMPYIOT M0 PAa3HLIM KPUTEPHSM Jjist 0OJIerueHnst H3yueHusi 3a-
KOHOMEPHOCTEH B3aUMOJEHCTBUSI OPraHU3MOB € OKPY2KAlOLLEH Cpeloi.

Pasnoo6pasue sKoJoruueckux (akTopoB MO TMPOUCXOXKIAEHHIO B cpele obuTa-
HHUS MO3BOJISIET PA3NE/NUTh MX HA Tpu GoJsibliMe IPyNmnbl. B Kaxa10# M3 rpymnn MOKHO
BBIIEJUTh HECKOJIBKO MOArpyMM (hakTopoB, KOTOpble YKa3aHbl B MPHUBEIEHHON HHKe
cxeme.
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Okonornyeckne pakTopbl

| | |

AbunoTtumyeckne Buotnyeckne AHTPOMNOreHHbIE
KnumaTtuyeckne BHyTprBMOOBLIE Mpamble
Spagmyeckme MexBunaoBble KocBeHHble
Oporpadmyeckne
dusnyeckune
Abuomuueckue d)alcmopbt — 3JIEMEHTbl HEXXUBOW MPUPOJbI, KOTOpblE MPSIMO

WJIM KOCBEHHO BJIMSIIOT HA OPraHu3M W BbI3bIBAIOT Y HETO OTBeTHYIO peakuuio. Kx mosu-
paszenifioT HA YeTbIpe MOArPYMIbI:

1) kaumamuueckue akmopor — Bce PaKTOPbl, KOTOPble (HOPMUPYIOT KJIUMAT B
JIAHHOH cpesie 0OUTaHUs (CBET, ra30BbIf COCTAB BO3MyXa, OCAJIKH, TeMIepartypa, Biax-
HOCTb BO3Jlyxa, aTMOC(epHOe JaB/jeHHe, CKOPOCTb BeTpa U T. JL.);

2) adaghuueckue gaxkmopol (0T Tpeu. edafos — r1ouBa) — CBOHCTBA MOUBbI, KO-
TOpble paszesisioTest Ha puaudecKue (BJIAKHOCTb, KOMKOBATOCTb, BO3/yXO- W BJa-
FOMPOHUIIAEMOCTh, TJIOTHOCTb M T. I.) H XUMHUYeCKHe (KHCIOTHOCTb, MHHEpPAJbHbINI
CoCTaB, cojiepxKaHhe OpraHUYecKoro BellecTBa );

3) opoepaghuueckue gpaxmopol (hakTopsl penbeda) — 0coOGEHHOCTH XapaKTepa
1 crielinduka pesbeda MecTHOCTH. K HUM OTHOCATCS: BbICOTa Hajl YPOBHEM MOpSi, LIH-
poTa, KpyTH3Ha (yrosl HaKkJOHA MECTHOCTH 1O OTHOLIEHHIO K TOPHU30HTY), SKCIO3ULHUS
(MoJioyKeHHe MECTHOCTH OTHOCHTENLHO CTOPOH CBETa);

4) usuueckue akmopor — (HU3HUECKHe SIBJIEHHS MPUPOJIbLI (FPaBUTALMS, Mar-
HUTHOE ToJie 3eMJH, HOHU3UPYIOLllee U IJEKTPOMArHUTHOE U3JydeHHUs U T. IL.).

Buomuyeckue ¢paxmopst — 37€MeHTbI }KUBOH TIPUPOJIBI, T. €. JKUBble OPraHu3-
Mbl, BJIMSIIOIIIME HA OPTaHHW3M W BbI3bIBAIOIIME Y HEro OTBeTHyIO peakiuio. OHH HO-
CAT caMblii pa3HoOOpasHbIil XapakTep M AEHCTBYIOT He TOJbKO HEMOCPEACTBEHHO, HO
1 KOCBEHHO Yepe3 3J1eMeHThbl HeOpraHWYeCKOH NMPUPOJIbl. buoTHueckue hakTopbl pas-
JeJISI0T Ha JBE TIOATPYTIIbI:

1) suympusudosole gaxmopsl — BIUSIOUKM (DAKTOPOM SIBJISIETCS OpPTaHU3M
TOTO »Ke BHAA, YTO W JaHHBI OpraHu3M (Hampumep, B Jecy Bbicokas Gepesa 3aTe-
HsleT MaJieHbKylo 6epesKy, y 3eMHOBOJHBIX MPH BbICOKOH YHCJIEHHOCTH KPYIHbIE T0JIO-
BACTHKH BBIAEJSIOT BELIECTBA, 3aMENISIONIME pa3BuTHe GoJiee MEJKHX TOJOBACTHKOB
U T L)

2) medcsudosoie paxmopol — BJUSHUE HA JIAHHBIE OPraHU3M OKa3bIBAIOT 0CO-
61 JIpyrux BWIOB (HampuMmep, rycrasi /b YyrHeTaeT POCT TPABSHUCTBIX pacTeHHi Mojl
ee KpOHOMH, KiIyOeHbKOBble OakTepud 00eCrneuyruBalOT a3oToM O000Bble paCTeHHS
U T, L)
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B saBucuMocTH OT TOro, KeM sIBJIsIeTCsl BO3JCHCTBYIOWIME Oprann3M, GHOTHYECKHE (AKTOPbI MOL-
pasJIeJISIOT Ha YeTblpe OCHOBHbIE rpymnrbl: 1) duroreHHsle (0T rped. phyton — pacrenue) dak-

TOpbl — BJIUsIHHE PACTEHWH HA OpraHuaM; 2) 300TeHHble (OT rped. 2001 — KHUBOTHOE) (aKTo-
pbl — BJIMSIHHE JKMBOTHBIX HAa OpPraHu3M; 3) MHKOreHHble (0T rped. mikes — rpub) dakTopbl — BJHsIHHE
rpu6oB Ha opraHuam; 4) MUKpOOOTeHHbIe (OT rped. micrés — MaJibli) GakTopbl — BJHSHHE MHKPOOpTa-

HH3MOB (BHPYCOB, GaKTepHii, POTUCTOB) HA OPTaHH3M.

Anmponozentsle pakmopst — pasHooGpasHbie BHIbI JIESITEJbHOCTH YeJOBEKa,
Bﬂl/lﬂ}OU_leljl KaK Ha CaMW OpraHusmbl, TaK W Ha HUX MeCTOOOUTAHUS. B 3aBUCUMOCTH OT
crnocoba BO3AEHCTBHUSI BLIIESIOT JIBE TOArPYIIbI aHTPONOTEHHBIX (haKTOPOB:

1) npameie gpakmopor — HEMOCPeACTBEHHOE BO3NEHCTBHE YeJOBEKa Ha OpPraHm3-
Mbl (CKalllMBaHHE TPaBbI, MOCAJIKA Jieca, OTCTPEJ KHUBOTHBIX, pa3BeeHue pbiGbl);

2) KocserHble (hakmopsl — BJAUSIHHE YeJOBeKa Ha Cpely OOHTAaHHsT OPraHU3MOB
caMuM (hakTOM CBOErO CYIIECTBOBAHHMsI (TOMVIOIIEHHE KHCJAOPOAA U BbIIEJEHHE yrJie-
KHCJIOTO ra3a, U3bdTue IUIIEeBbIX pecprOB) h yepes XO3ﬂﬁCTBeHHy}O NeATeJIbHOCTh
(CeJIbCKOe XO3SICTBO, MPOMBIIIIEHHOCTh, TPAHCIOPT, J00bIYa M0JE€3HBIX HCKOMAEMBbIX,
ObITOBAST JIESITEJIBHOCTb W T. L. ).

B 3aBuCHMOCTH OT TOCJEACTBHH BO3ACHCTBHSI 3TH MOArPYIIbl AHTPOMOTEHHBIX
(hakTOpPOB B CBOIO OUepejib €ellle MOAPasesaoT Ha (haKTOPbl MOJOKHUTEJBHOTO U OTPH-
1ATeJILHOTO BJIMSIHUSL. PaKmopol nOAONCUMENLbHO020 BAUSLHUA (TTOCAKA U TIOIKOPM -
Ka pacTeHWH, pa3BeleHHe M OXpaHa »KUBOTHBIX, OXpaHa OKpy»KalollleH Cpefibl) MOBbI-
[LIAIOT YHCJEHHOCTb OPraHu3MOB MJIH YJIYUIIAIOT Cpely WX oOuTanusi. Pakmopol om-
puyamenvroeo 8ausiHus (BbIpyOKa JIeCOB, 3arpsisHeHHe OKpy:Kalollel cpejibl, pas-
pyllieHHe MeCTOOOHTaHHH, MPOK/IaiKa JOPOT W APYTHX KOMMYHHKALIHH) CHHXKAIOT YHC-
JICHHOCTb OPTaHU3MOB MJIM YXYILLIAIOT CPey UX OOUTaHMS.

Cpezna o6uTaHuss — 4acTh MPUPOJbI, ¢ KOTOPOH OPraHu3M HEMOCPEe/ICTBEH-
HO B3aMMOJEHCTBYET B TeUeHHE CBOEH KM3HH. DKoJOrHyecKue (hakTopbl —
CBOHCTBA M KOMIIOHEHTbI Cpellbl OOMTaHHUSI, BbI3bIBAIOIIME Y OpraHu3Ma MpH-
crioco6uTe IbHbIE Peaklui — aganTaluui. JKoJorHieckKre (hakTopbl MO MpH-
pojie MPOMCXOXKICHUS pa3fe/saioT Ha: abUOTHYecKHe (KJAUMaTHYecKHe, ja-
thuyeckre, oporpacuyeckde, Quanueckue), OGUOTHUECKHE (BHYTPHUBHIOBHIE,
MEKBH/IOBbIE ) U aHTPOTIOreHHbIE (TPsIMble, KOCBEHHBIE ) PaKTOPhI.

1. Javite onpefeneHve noHATUA «cpefa 0buTaHusA» U «yCnoBus CyLLIeCTBOBaHNUA». 2. Ka-
KNe 13 MEPEYNCTIEHHBIX HXXE PaKTOPOB ABMAIOTCS YCMOBMAMM CYLLECTBOBaHWS ONs pac-
TEHWI, a KakMe — Ons XWBOTHbIX: BOAA, BETEP, CBET, YIMEKUCNbIN ra3d, opraHMyeckue
BelllecTBa, MUHepasbHble BellecTsa? 3. Ha Kakue rpynnbl pasgensioT SKONornyeckme
dhakTopbl MO nNpoucxoxpeHntio? 4. Pacnpegenvte ykasaHHble 3Konornyeckue akropbl
Ha rpynnbl MO MX MPOUCXOXAEHWUIO: Temrnepartypa, BbICOTa MECTHOCTW, XWULLHWKM, CBET,
TPaHCMOpT, NapasuTbl, 3MEKTPOMarHUTHOE U3fy4eHve, Bbipybka AepeBbeB, MUHeparb-
HbIi COCTaB MO4BbI, PACTUTENIbHOSAAHBIE XNBOTHbIE, OPOLLUEHME 3acCyLUNUBLIX 3eMErb.
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§ 3. 3akoHomepHOCTH feicTBUA (haKTOPOB cpeabl
Ha OpraHu3m

[Ipenesbl BLIHOCAMBOCTH (TOJEPAHTHOCTU) W 30HbI JACHCTBUSI 3KOJOrMYECKOrO
(akropa. Yesosek, Hab/monast 3a JKU3HbIO OPraHM3MOB B MPUPOJIE, J0JT0€ BPeMs He
MOT TOJIy4HTb OTBEThI Ha PsijI HHTEPECYIOUIUX ero Borpocos. [louemy nepecesenne us
OJIHOH cpejibl OOUTAHMS B JIPYTYIO /sl OJIHHX BMJIOB 3aBepLUaeTCs YCIeLHO, a sl Apy-
rux — Het? [louemy OJIHM BUJIbI MOTYT »KHUTb B CHJIbHO H3MEHSIIOLIMXCST YCIOBUSIX Cpe-
Jbl, @ PYTUM JUIs1 2KM3HH TPeOyeTcsl OTHOCHTENbHOE MOCTOSIHCTBO THX ycsoBHi? [To-
yeMy OJIHA M Ta JKe CHJla BO3JIeHCTBUSI (haKTopa Jlsl OHUX OPraHu3MoB GJaronpusTHa,
JUIsl 1pyruX — HeOJ1aronpusiTHa, a il TpeTbUX — ryOuTeJsibHa?

OODBSICHUTL 3TH 0COOEHHOCTH B3aUMOJIEHCTBUSI OPTaHU3MOB CO CPEIOH 0OUTaHMS
MIOMOIVIa 9KOJIOTHsI, KOTOpasi yCTAaHOBUJ1A 3aBUCHMOCTb »KH3HEesITe/IbHOCTH OpraHu3-
MOB OT CHJIbl BO3JIEHCTBHSI 3KOJOrHUecKUX haktopoB. Jlio6asi oTBeTHAsi peakuusi op-
raHu3aMa Ha JefcTBHe (akTopa cpelibl B KOHEUHOM MTOre OTpakaeTcsl Ha €ro »Ku3-
HeslesiTesibHOCTH. OHA 3aBUCHT HE TOJILKO OT MPUPOJIbl PaKTOpPa, HO M OT CHJIbl U TPO-
JIOJDKUTEJIBHOCTH €r0 BO3ACHCTBUSI HA OpPraHuaM, T. €. OT 103bl (paKToOpa.

HecmoTpst Ha pasHooOpasue
9KOJIOTHYECKUX  (PAaKTOpOB,  ObLI
BbISIBJIEH psif 0OLIMX 3aKOHOMEp-
HOCTeHl B OTBETHBIX peaKLHsX K-
BbIX opraHu3moB. TeopeTuuecku
3aBHCHMOCTb  KHU3HEIESTEJbHOCTH
opraHuama (ero OTBETHOH peak-
LIMK) OT CHJIbl BO3JIEHCTBHS (haKTO-
pa B 00l1leM BHJIE MOXKHO BbIPA3HTh
KyrnoJsiooGpa3Hoil KpuBoil (puc. 1).
B peanbHoil cuTyauumu sta Kpu-
Basl, KaK NpaBuilo, He OblBaeT uje-
aJbHO cuMMeTpuuHoil. Kak BuumHo
U3 rpacuka, opraHu3M MposIBJsIET
JKU3HEIEATENBHOCTL HE MPH JIIO-

>

I'Ipe,qenbl BbIHOCJINBOCTU

VIHTEHCUBHOCTb XM3HELEATENbHOCTUN

OKONOrM4ecKnn  Jronornueckuin  IKOMOMUYECKUIA 601 cuJe BO3JEHCTBHSI (aKTopa,
MUHUMYM ONTUMYM MaKkCMMyMm

4 v a B OIpeJleJIeHHOM ee JuanasoHe

(HWXHWA Npegen (BepxHuii npefen pea A ’

BbIHOC/IMBOCTM) BbIHOCNMBOCTH) OrpaHM4Y€eHHOM  MHHHUMAaJbHBIM U

MaKCUMaJIbHbIM 3HAYEHUSIMU CHJIbI

Puc. 1. 3aBMCMMOCTb XU3HEOEATENBHOCTM OpraHn3- .

Ma OT CuJlbl BO3OENCTBUS IKOSOMMHYECKoro akro- BO3/IEHCTBHSA (aKTOpa, NepeHocH-

pa: 1 — 30Ha MEccUMyMma, 2 — 30Ha HopmarbHoi MbIMH OpranuaMoM. MutumaibHoe
XV3HeaesaTenbHoOCTH, 3 — 30Ha onTuMmyma 3HAueHHe CHUJIbI BO3JEHCTBUS hak-
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TOpa, MPH KOTOPOM HAYMHAETCS MPOSIBJIEHHE YKU3HEEATENbHOCTH OPraHu3Ma, Ha3biBa-
eTCsl 9K0N02UHECKUM MUHUMYMOM WIN HUNCHUM npedenom vlHocausocmu. A
MakKcHMaJibHOe 3HaueHHe, TPH KOTOPOM KU3HEEATebHOCTh OpraHu3mMa Tpekpaiiaer-
csl, — IK0A02UHECKUM MAKCUMYMOM WIH 8ePXHUM npedesom 8bIHOCAUBOCMU.
Pasnbie BU/Ibl MOTYT CYUIECTBEHHO pasnuvyaTbCsl M0 3TUM 3HAY€HHSIM. Hanpmvlep, B
30HE YMEPEHHOTO KJIMMaTa KOJOTHYECKHH MUHUMYM TI0 TeMrepartype s IpeBeCHbIX
pACTEHHIl JIEKUT B 006JIaCTH OTPHULATE/IbHBIX TEMIepatyp, /s TPaBIHUCTLIX pacTeHH
oH HemHoruMm Bbille O °C (TioJbMaHbl, JYK, YECHOK), a JJIsi HEKOTOPLIX KYJbTYPHbIX
pacteHuil (orypiibl, ToMaThl 1 p.) oH He HIke + 10 °C. CrnenoBatesbHO, 7S KaXKI0TO
BHJIa XapaKTePHbI CBOU MPEJIe/bl BBIHOCJAUBOCTH, HJIH TOJEPAHTHOCTH.

Ilpedenst svinocausocmu, uiv moaepanmuocmu (ot jar. tolerantia — Ttep-
neHue, BLIHOCJIHBOCTL) — OJUANa3oH cuavl 8o3delicmsus paxmopa, 8 KOMopom
B0O3MOJCHA HCU3HEDeAMEeNbHOCTb 0P2AHUSMA.

Ecau cuna BoszelicTBUsl hakTopa BBIXOAUT 3@ 3TH Mpefesibl, TO XKU3Hb OpraHu3ma
B JIAHHOH CpeJle CTAaHOBUTCS HEBO3MOXKHOH, M OH norubaer. B mpenenax TosepaHT-
HOCTH KH3HE/IESITe/IbHOCTh OPraHu3Ma CHJIBHO BapbHUPYeT B 3aBUCHMOCTH OT CTETeHH
BbIpaXKeHHOCTH (hakTopa. Ho MOXHO BBIIEJUTb TPH 30HBI JIEHCTBHS (hakTopa, B KO-
TOPbIX OPraHu3M MPOSIBJSIET XapaKTEPHYIO OTBETHYIO PeaKIHIo:

1) 30na neccumyma (ot nar. pessimum — TPUIAHATHL BPel), U 30HA YeHe-
meHus, — JUanasoHbl CUJIbl BO3AEHCTBHA (pakTopa (MX 1Ba), B Mpeenax KOTOPbIX
KHU3HENCSATEJIbHOCTb OpraHu3Ma HACTOJIbKO CHH2KEHA, 4YTO HEBO3MOXKHbI €ro pocCT H
pa3BUTHE, HO COXPAHSIETCS] BO3MOKHOCTD JI/IsT CYLLLECTBOBAHMUS;

2) 30Ha HOPMAaNbHOU JHcUu3HedesAmeAbHOCMU, WIH 30HA HOPMbL, — JjUana-
30HbI CHJIbI BO3AEHCTBUS (pakTopa (MX JBa), B Mpejesax KOTOpbIX HAaOJI01al0TCs poCT
¥ pa3BUTHE OpPraHU3Ma, HO PA3MHOYKEHHE CHHKEHO;

3) 3ona onmumyma (0T JaT. Optimum — HAWUJYUUIMH) — JMana3oH CUJIbl BO3-
NeiCcTBUST (hakTopa, B Tpe/esax KOTOPOro OpraHudM MposiBJseT MaKCHMAJbHYIO KHU3-
HeJlesITeJILHOCTb U HAGJIIOIAI0TCSl €r0 POCT, Pa3BUTHE U Pa3MHOXKeHHe.

J17151 HeKOTOPBIX BUAOB OPraHW3MOB B MpeJeaax 30Hbl ONTHMyMa MOKHO BbIIEJHTh
KOHKpETHO€e 3HaueHue CuJbl (pakropa, HanboJee GJAaronpUATHOE /IS KUBHEEATEb-
HocTH. Ero HasblBaloT akosoeuveckum onmumymom. Ho uale Bcero Hausydiine
nokazaTesii >KH3He/esITeIbHOCTH  HAaGJII0[Ial0TCsT B ONpe/Ie/IeHHOM  IMana3oHe  CHJIbI
BO3/lelicTBHS (hakTopa, T. €. B 30He ONTHMyMa.

[louaTue o cTreHoOMOHTaX MU IBPUOMOHTAX. Y BCEX BHUIOB OPraHU3MOB B TIPO-
1lecce MX 3BOJIOLMH BblpaboTasach CrOcOGHOCTb BOCHPHHUMATH (DAKTOPBI Cpelbl B
TEX KOJIMYECTBEHHbIX Ipe/esax, KOTOpPbIe 6J18F01'lpl/lﬂTHO BJIUAIOT Ha HX 2KH3HeEdedA-
TEeJLHOCTb. Bujibl, IHTE/IbHOE BPeMsl KUBILIME B OTHOCHTEJIBHO CTAOHJIbHBIX YCIOBHSIX
Cpellbl, yTPaTH/IM CNOCOGHOCTb BbIAEPXKHMBATh 3HAUMTEJbHbIE OTKJIOHEHHS (HAaKTOPOB
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OT MX ONTHMAaJIbHbIX 3HaueHWi. B To ke Bpemsi BUJbI, KOTOPble OblIH MOABEPKEHDI
3HAYNTEJbHBIM Kosle6aHusIM (DakTopoB, cTaid GoJiee BBIHOCAMBBIMH 0 OTHOLIECHHIO
K CHJIbLHO M3MeHSIIOMUMCsT YCJA0BUSIM cpejibl. CBOMCTBO BHJIOB MPUCTIOCaGIHBATLCS K
TOMY WJIM HHOMY JMara3oHy HU3MeHeHHsi (aKTOpPOB CpeJibl, HA3bIBAETCS dKO/N02UHe-
CKOU NAGCMUYHOCMbIO WM 3KOA02UYECKOL 8ANEHMHOCHIbIO.

B 3aBuCHMOCTH OT 3KOJIOrMUECKOH MJIACTUUHOCTH y OPraHu3MOB HMEIOTCSl pas-
Hble TIPEJesibl TOJEPAHTHOCTH K PA3JHYHBIM 9KOJOTHUECKHM hakTopaM. Uem Gosblie
MX 9KOJIOTHUECKast MJIaCTHUHOCTb, TeM LIHPEe Y HUX Mpejiesibl TOJEPAHTHOCTH 110 OTHO-
ILIEHHUIO K (akTopam cpepl U Hao6opoT. Hanpumep, pbiObl, XKUBYIIHE B BOIOEMAX ITy-
CTbIHb, MepeHocAT nepenazabl Temnepatypbl oT +10 no +40 °C, a y aHTapKTHUYECKHX
pbi6 AMAanazoH nepeHoCHMbIX Temreparyp cocrapJser Bcero 4 °C (o1 —2 no +2 °C).

B 3aBucuMocTH OT MpeiesioB TOJNEPAHTHOCTH BHJbI PA3E/SIOT HA JBE TPYMIIbI:
CT€HOOMOHTBI ¥ 3BPUOHOHTBI. Cmenobuonmot (0T rped. stends — y3KHil) — BHJIbI
OpraHu3MOoB, WMEIOLIHE Y3KHe MpeJesbl TOJEPAHTHOCTH H COCOOHBbIE CYIECTBOBATh
Ha OrpaHHYeHHBIX TEPPUTOPHIIX C OTHOCHTEJLHO TMOCTOSTHHBIMH YCJIOBHSIMH CPE/bl.
Jepubuonmet (0T rped. eurys — IIMPOKUHA) — BHJbl OPraHU3MOB, HMEIOLIUE IIIH-
pOKHe TIpefiesibl TOJIEPAHTHOCTH M CMOCOOHbIE 3acessiTh OOLIMPHBbIE TEPPUTOPHH CO
3HAUUTEJIbHBIMU KOJIeOAHUSIMH YCJIOBHH CPEJIbl.

Takum o06pa3om, CTEHOOHOHTBI MaJIOBLIHOCJWBBI B OTHOLIEHHH H3MEHSIOLIUXCS
yCJOBUH cpefibl. VX MpeicTaBUTEISIMU SIBJISIIOTCS TUIMUHbIE 0OUTATENM MOPEH U Ipe-
CHBIX BojloeMoB. Harnpumep, kam6asa KMBET TOJIBKO B COJIEHOH, a Kapach — TOJBKO
B MpecHO Bojie (pHUC. 2). DBPUOHOHTBI XapaKTePU3YIOTCS CIOCOOHOCTBIO JIEFKO MpPH-
criocab/iMBaThCs K CHJIbHO U3MEHSIOUIMMCS YCJOBUSM Cpe/ibl. THITMUHBIM TPEICTaBH-
TejieM 3BPUOUOHTOB SIBJISIETCST KOJIIONIKA, KOTOPAsi MOXKET YKHTh Kak B TPECHBIX, TaK H
B COJIEHBIX BOJIAX.

-
>

CTEHOBVOHT OBpUOUNOHT CTEHOBOUOHT

KornLuka
Kambana

Buonornyeckas akTMBHOCTb

min max min ConeHocTb max
MpecHbie BoAbl ConeHble BoAbl

Puc. 2. Paznuune npenenos ToJIepaHTHOCTU pbl6 NO OTHOLUEeHUIO K CONeHOCTU BOAbI
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IMeHHO MOo3TOMY OIHH BHJ/Ibl OOHUTAIOT B CHJILHO HU3MEHSIIOLIMXCS YCJIOBHSAX Cpe-
Jbl, a JPYTUM JJIsl »KH3HU TpeOyeTcsl OTHOCHTEJIbHOE IMOCTOSIHCTBO 3THX YCJIOBHI.
B cBsi3n ¢ 3THM nepecesieHre U3 OAHOH cpeiibl OOMTAHMSI B APYTYIO JJIsl OJHHUX BHIIOB
3aBepluaeTcst yCrnelHo, a aJs APYrux 3aKaHYMBAeTCsl THORJBIO.

Takum o6pasom, Kaxplil BUI 06J1aIaeT CBOUM CHEeLUPUUECKUM 9KOA02ULeCKUM
CNeKmpom — COBOKYIHOCTbIO TpeJesioB TOJEPAHTHOCTH BHAA MO OTHOLIEHUIO KO
BCEM 3KOJIOTHUECKMM (hakropaMm cpebl 0OUTaHHsl. DKOJOTHUECKHH CIEKTp Ollpee-
JISIeT TpaHuLbl cpellbl oOuTaHusi Bujaa. UToObl BeesieHHe HOBBIX BHIOB OblIO ycreLl-
HbIM, YEJIOBEK JIOJDKEH COMNOCTABJISATb IKOJOTHYECKHE CIEKTP BCeISeMOro BUaa ¢ aua-
Na30HOM KoJieGaHusi (DaKTOpOB B JIaHHOH cpejie.

E] Bce BHBI KUBBIX OPraHM3MOB MO OTHOLLIEHHIO K Pas/MYHBLIM SKOJOTHYECKUM
(hakTOpaM MMEIOT OTpejiesieHHbIe TPeesibl BEIHOCIUBOCTH (TOJI€PAHTHOCTH),
KOTOpblE€ OFPaHMYEHbl SKOJOTMUECKHM MUHUMYMOM H 9KOJIOTHYECKHM MaKCH-
MyMOM. B 3Tux npenesax BbIIEJSIOT 30HbI, pa3inyaiolliiecs o cujie Bo3aei-
CTBHUSI (haKTOpa HA OPraHu3M: 30Hy ONTHMyMa, 30HY HOPMaJIbHOH KU3HEJesl-
TEJIHOCTH M 30HY MeccHMyma. B 3aBUCHMOCTH OT MpeesioB BbIHOCAMBOCTH
OpraHu3Mbl 19T Ha CTEHOOMOHTOB U 9BPHOHOHTOB.

1. [avite onpepeneHve MOHATUA «3KOSOTMHECKUA MUHUMYM», «3KONMOMMYECKUN MaKcu-

MYyM», «3KOMOMMYECKNI ONTUMYM», «Mpefesibl TONepaHTHOCTU». 2. YKaxute pasnuums
MexXzy CTEHOOGMOHTaMW M 3BpPUOMOHTaMW. MOATBEPAUTE MX HA KOHKPETHBLIX NMpUMepax.
3. Ecnu y opraHmnama npepfenbl BbIHOCIMBOCTA MO OTHOLLEHUIO K TemrepaTtype COoCTaB-
nsaT 4—30 °C, TO Kakoe M3 3Ha4eHuin TemnepaTypbl A8 Hero OyneT cambiM OMnTU-
ManbHbIM? 4. YKaxute, Kakue npenenbl BbIHOCIIMBOCTA MO OTHOLLUEHWUIO K BII2XXHOCTU
(25—60 %; 40—75 %; 35—85 %; 50—95 %) OOMKEH MMETb OpraHuM3Mm, 4YTOObl YyB-
CTBOBaTb cebsl Hamboniee KOMOPTHO B Cpefe C BNaXHOCTbo 60 %.

§ 4. B3aumopencTeue 3K0N0Ornyeckux (hakTopos.
Jinmutupyrowmin haktop

Bsaumopeiicteue akomoruyeckux ¢akropoB. Mcxons u3 onvcaHHbIX paHee 3a-
KOHOMEPHOCTEH JIeHCTBUS (DaKTOPOB Cpejibl HA OPraHu3M, MOXKHO TMpPEIBHIETb peak-
LMI0 OpraHu3Ma Ha OIpejlesleHHY0 CUJly BoalelicTBusi dakropa. OpHako B Npupoje
Bce (paKkTOpbl Cpelibl BO3AEHCTBYIOT Ha OpPraHU3M OJHOBPEMEHHO W C pasHoH CHJIOH,
npuueM, AEHCTBHE OTAEJbHOTO (DAKTOpa CHJILHO 3aBHCHT OT COYETAHHS] W KOJMYe-
CTBEHHOTO 3HAUEHHsI CHJIbl APYrUX (haKTOPOB.

B cpene o6utanusi sKosoruueckue (GakTopbl He TOJLKO BJIMSIOT Ha OPraHU3MBbl,
HO W B3aUMOJIEHCTBYIOT APYT ¢ JApyroM. [Ipu sToM HabJronaeTes ycuaeHue MK ocaab-
JIEHHe CHJIbl OIHOTO paKTopa Moj BJMsHUEM Jpyroro. B pesysbrate aGcosioTHasi cuia
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thakTopa, KOTOPYIO MOXKHO H3MEPHTb C MOMOLIBIO COOTBETCTBYIOLLErO mnpubopa, He
paBHA cuJie BO3JIEHCTBHSI (akTopa, KOTOPYI0 BOCHpPUHMMAaeT opraHu3m. Hampuwmep,
BBLICOKYIO TeMIepaTypy Jerde nepeHoCUTb NPH HU3KOM, @ He BbICOKOH BJIAXKHOCTH BO3-
JlyXa; yrpo3a oOMOpOXKEHHs! Bblllle HA MOPO3€ C CHJIbHbIM BETPOM, 4eM B Oe3BeTpeH-
Hyto noroy. Takum o6pa3om, OAMH M TOT »Ke (pakTop B COUETAHHM C JPYTHMH OKa-
3bIBaeT HEOJMHAKOBOE 3KOJIOTHYecKoe BO3JeHCTBHe Ha opranusM. KM naoGopot, oann
M TOT »Ke 3KOJornueckuil apdekt s opraHuama MoxKeT ObITb JOCTHIHYT Pa3HbIMH
nytamu. Hanpumep, KommneHcauus HeJlocTaTKa BJard /sl pacTeHUH MOxKeT ObITh OCy-
11IeCTBJIEHA MMOJUBOM WJIM CHUXKEHHEM TeMrepaTypbl cpebl. JIpyroii mpuMep: cKopocTb
coTocuHTe3a npH caaboil 0CBELIEHHOCTH MOKET ObITh MOBbILLIEHA YBEJMUEHHEM OCBE-
11IIEHHOCTH WJIM TOBbILLIEHMEM KOHLEHTPALUMH YIJIEKMCIOr0 ras3a B BO3JLyXe.

Bce 3Tn npuMepsl ciyKaT 10Ka3ateibCTBOM KOMITJIEKCHOTO BO3AEHCTBHS (haKTOPOB
cpellbl HA OpPraHU3M W 4acTHUYHOH B3aMMO3aMEHSIEMOCTH JE€HCTBHUSI OJIHOIO SKOJOrHue-
ckoro akropa apyrum. OHaKo B3auMHasi KOMIeHcalls (GakTopoB HMeeT Mpeiesibl U
MOJIHOCTBIO 3aMEHUTH OJIMH U3 HEOOXOJIUMbIX OPraHH3My (PaKTOPOB APYrHM HEBO3MOKHO.

Hanpumep, 3esienoe pacreHue HeJsib3si BHIPACTHTL B MOJIHOH TEMHOTE JaXKe TPH CaMOK BBICOKOH
KOHIEHTPALMH YIJIEKHCJIOr0 ra3a WH Ha AUCTHIUIMPOBAHHON (He cojieprkallieidl MHHEePabHBIX Be-

111eCTB) BOJIE NP CAMOM OINTHMAaJbHOM CBETOBOM M TEMJIOBOM peKHMe. DTa 3aKOHOMEPHOCTh 10+
Jlyuusia Ha3BaHHe APUHUUNG He3AMeHUMOCMU QaKmopos: NeHcTBHe OIHOr0 (hakTopa MOKET ObITh M3-
MEHEHO [_prl"I/IM, HO HE 3aME€HEHO.

B npuponHo# cpene B pesyJsTate B3aUMOACHCTBUS Pa3jiMuHbIX GaKTOPOB MX JeH-
CTBHE HAa OPraHU3M MOXKET KOMIICHCHPOBATbCSl, CYMMHPOBATBLCSI M B3aWMHO YCHJIM-
BaTbesl. Komnencauus ¢pakropos XapakrepHa B OCHOBHOM /sl COOOLIECTBA, HO BO3-
MOXKHA M Ha ypoBHE BHJA. Hanpumep, yTKH, ocTaBLIMECS 3UMOBATh B YMEPEHHbBIX LIH-
poTax, KOMIEHCHPYIOT HEJ0CTaTOK TemnJsa oOWIbHbIM nuTaHueM. [Ipumepom mpocroro
CYMMHPOBaHUsl (aKTOPOB SIBJSIETCS OJHOBPEMEHHOE UYBCTBO XOJIOJA W 2KaKilbl y ue-
JIOBEKA M YKUBOTHbBIX. JI€HCTBYs] COBMECTHO, KOJOTHUECKHE (PAKTOPbl MOTYT B3aWM-
HO YCHJIMBATBCS, M, KaK CJIEICTBHE, U3MEHSIETCsl KM3HeCnocobHOCTh opranuama. Ha-
NpUMep, BBICOKHI YPOBEHb BHELIHETO PAJMOAKTUBHOIO M3JyUYeHHs! W MOBbILIEHHOE CO-
Jlep:KaHue HUTPATOB B MMUTbEBOH BOJE B HECKOJIBKO Pa3 yBEJHUYUBAIOT yrpo3y sl 310-
POBBSI YeJioBeKa, YeM KaxKIblil U3 3THX (PAKTOPOB, B3STbIH B OTAEJIBbHOCTH.

B ycoBHsIX KOMMJIEKCHOTO BO3/IeHCTBHS (DAKTOPOB CPe/ibl HA OpPraHu3M BCTaeT BO-
npoc, Kakol U3 (pakTopoB UrpaeT IJIaBHYIO POJib B KU3HH OpraHW3Ma B JIAHHOH cpejie.

Jlumurupyromuin akrop. [lockosbky dakTopbl cpesbl, BO3IeHCTBYOIME HA OP-
raHu3M, o0JIaaloT pa3Hol CUJION, TO OPraHu3M B OJMH U TOT K€ MOMEHT J0JIKeH Obll
Obl MPOSIBJATHL Pa3HbIH YPOBEHb KU3HEJIEATENBHOCTH B OTBET HA JECHCTBHE KAXKIAOTO U3
sTHX akTopoB. Ho 310 HeBo3MoxkHO. Hanpumep, ecsin jjisi pacteHusi Temieparypa
HAXOJUTCSI B 30HE ONTUMYMAa, OCBELIEHHOCTb — B 30He HOPMAJIbHOH »KU3HEesITeTbHO-
CTH, a BJIaXKHOCTb — B 30HE MecCUMyMa BOJM3U HKOJOTHUECKOTO MUHUMYMA, TO JAHHOE
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pacteHne He OY/IeT pacTH U Pa3BUBATBLCS, XOTS CBETA U TerJa JocTaTouHo. Ero xusHe-
JIeSITeJIbHOCTb Oy/IeT OrpaHUYuBATh HEOCTATOK BJaru. Eciii npousBecTH MoJiuB pacre-
HHUSI, TO OHO BHOBb HauHeT pacth. CJie/IoBaTe/IbHO, KU3HEIEATENLHOCTL OPraHu3Ma Jiu-
MUTHpYeT (orpaHnuuBaeT) GakTop, KOTOPbIH GOJbliie BCEr0 OTKJIOHUIICS OT 30HbI ONTH-
myma. Ecan 910T (hakTop BHIiIET 3a NpeseJbl TOJAePaHTHOCTH, TO OPraHu3M MOTHOHET.

Jumumupyrowuil (oepanuqusarowuii) pakmop — gaxkmop, nauboaee
OMKAOHUBWIUIICSL OM CB80€20 ONMUMANGHO20 3HAUEHUS NO CPABHEHUIO ¢ Opyau-
Mu pakmopamu u onpedessitouull Yyposensv HcU3HeAeAMeNbHOCMU OP2AHUIMA
8 dannoii cpede.

Ec/u H3MeHUTh CUJTy JIMMHTHPYIOLIETO (haKTopa, TO »KU3HENESITENLHOCTL OpraHu3Ma
H3MEHHUTCH. 3Ha‘{l/l’l‘, BbIsIBJIEHWE JIMMUTHPYIOLLMX CbaKTOpOB uMeeT 0O0JIbLLIOE [paKTuye-
CKOE 3HaueHHe, MOCKOJIbKY MO3BOJISIET YIPAB/ISIThH XKH3HEAESTEbHOCTHIO OPraHH3MOB.

DT0O JaeT YeJIOBEKYy OTMPABHYIO TOUKY MPU MCCJEIOBAHHM CJIOXKHBIX CHTyaluil B
XO3SIICTBEHHO! JIESITE/ILHOCTH U TIOMOTaeT MOHSITh MHOTHE SIBJIEHUST U NIPUHIMIBI pac-
npejiesieHnsi opranu3mMoB B npupojie. OCHOBHOE BHUMaHWe ClieyeT YIeJasiTh TeM (ak-
TOpaM, KOTOpbie HauboJiee BaKHbBI JJIg opraHusma Ha JaHHOM 3Talrie €ro >KM3HeHHOIo
1pkaa. Toraa yaactest IOBOJbHO TOYHO MPEACKa3aTh pPesyJibTaT U3MEHEHHH Cpe/ibl.

YToObl COXpAHUTHL UCUE3AIOIIHHA BUL B OMPEIEJEHHOM PErHOHE, HYYKHO BbISICHHUTD,
He BBLIXOJSAT JIH JUMHTHPYIOLIHE hakTOPbl CPeibl 3@ MpPeiesibl ero SKOJOTHUeCKOu mJia-
CTHYHOCTH, OCOOEHHO B MEPHOJ, pa3MHOXKEHHUsT U pa3BuThsi. Mamenss cusy dakropos,
OrPaHHUUYMBAIOLIMX PA3MHOXKEHHe 0CO0ei, MOXKHO NOOHUTHCS TOBBILLIEHUST UX YHCJIEHHO-
CTH, U TaKUM 06PA30M COXPAHHUTb UCUe3atollnil BUjl. BhisiBjieHUe JUMHTUPYIOLINX (haK-
TOPOB OYEHbL BAXKHO M B MPAKTHKE CEJILCKOTO XO3SIUCTBA, TaK Kak, HarpaBHB OCHOB-
Hble YCHJIMSI Ha MX yCTpaHeHHe, MOXKHO ObICTPO M 3(D(MEKTUBHO MOBBLICHThL ypoOxKail-
HOCTb KYJILTYPHBIX PACTE€HHE WJIM MPOJYKTHBHOCTh JIOMALTHUX XKHBOTHBIX.

E] B npupone Bce daxropbl cpeibl BO3AEHCTBYIOT HA OpPraHu3M KaK eIMHBIH
KOMILJIEKC, B KOTOPOM JIeHCTBHE OT/E/NbHOro (hakropa 3aBHCHT OT coyeTa-
HUSI U KOJIMYECTBEHHOrO 3HaYeHHUs1 aOCOMOTHOH CcHJIbl Apyrux daxkropos. [Ipu
9TOM JKU3HEJIESTE/ILHOCTL OpPraHu3Ma OTpee/sieT JIMMUTUPYIOLUIHH (haKTop,
KOTOPBIH HauboJ1ee OTKJIOHUJICS OT CBOETO ONTHMAJbHOTO 3HAUYEHHMSI M0 CpPaB-
HEHHIO C IPYrUMU akTopamu cpefpl. MameHsisi cuily 3Toro gaxkropa, MOxKHO
VIPaBJSATh KUSHEAESATENbHOCTIO OPraHU3MOB B MPUPOJIE H XO3SIHCTBE.

dhakTopoB cpeppl? lMpueegute npumepsbl. 2. Kakoe 13 3HaveHuin Temnepatypbl (25 °C;
18 °C; 12 °C; 14 °C; 33 °C) 6ygeT orpaHuymMBaTtbh POCT pacTeHWUs, eCnn ero npenenbl
BbIHOCNIMBOCTN K Temnepartype coctaenaiT 12—55 °C? 3. lNpusegute npumepbl wUc-
Nonb30BaHNA 3HAHUIN O IMMUTUPYIOLLMX (haKTopax B NPakTUHeCKOM 1 NpUpOAOOXPaHHOWN
[EeATeNbHOCTU YenoBeka.

1. Kak MOXeT U3MeHsITbCsl BO34enCcTBMe (hakTopa Ha OpraHvMaM nog BAMSHUEM OpYruxX
[ ]
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§ 5. CBeT B XWU3HM OpPraHU3mMoB

Cget kak abuotuueckuil pakrop cpeapl. OjHUM H3 YCJIOBUH CyIlI€CTBOBAaHHUS
JKU3HM Ha 3emJie sIBJSETCS COJNHEUHbIH CBET, MOCTyMaloUMi U3 KOCMHUECKOTO Mpo-
CTpaHCTBa. XapaKTepUCTHKA CIIEKTPa COJIHEUHOTO CBeTa IpejcTaBjeHa B TabJuie 1.

Ta6numa 1. CocraB coJHEYHOTrO crneKTpa

CocTaBHble KOMITOHEHTbI JnvHa BOMHbI, HM Conepxanue B cnekrpe, %
YnbrpacroneToBbIe JIydn 30—400 9
Buaumblii cser 400—700 46
HMudpakpacubie Jiyuu 6osee 700 45

Mrompaguonremosoie ay4u eiicTBYIOT Ha OPraHu3Mbl HEOJHO3HAYHO B 3a-
BUCHMOCTH OT JI03bl. ¥JbTpacHOJIeTOBbIE JIyUM [OYTH [OJHOCTbIO TMOIJIOIIATCS
O30HOBBLIM CJIOEM, JIO 3€MHOH MOBEPXHOCTH JIOXOJST TOJBKO JIyUH C JJIMHOH BOJIHBI
200—400 um. HauGoJsblilylo onacHOCTb /ISl YeJOBEKA MPEACTABJSIOT JyYd C JJIH-
Ho# BoJsiHbl 280—320 HM, obJajaiolyie KaHIEPOTeHHBbIM JeHcTBHEM. K36bITOuHOE
06JlydeHHe YJILTPaPUOJIETOM MOXKET BbI3BATh PaK KOXKU (MeJIAaHOMY ), CTaTh MPHUUHOMN
pa3BUTHSI KaTapakThl (MOMyTHEHHUsI XpycTasivka). B To »ke Bpems B HEOOJBIIHUX JI03aX
YJALTPaUOJIETOBbIE JIydl CIIOCOOHBI CTUMYJIMPOBATh CHHTE3 THUIMEHTa KOXKH MeJIaHH-
Ha, BUTaMHHA D M aKTUBHPOBATH MPOIECCHI KJIETOUHOrO CHHTe3a. Bbl yxke 3HaeTe, 4To
yaALTpaUOJIETOBbIE JIyUM OKa3blBAIOT BJMsIHHE Ha 0OMeH KaJjbliusg W docdopa, a co-
OTBETCTBEHHO HA HOPMAJILHBII POCT U PA3BUTHE CKeJieTa uesioBeKa.

6aprKI/I, BLIBOJISILLIHE JI€TEHbIIIEH B HOpax, peryjspHO BbIHOCAT HUX Ha COJIHLE. «CoJieuHoe Ky-

rnaHuie» CBOHCTBEHHO MHOTHMM TMTHLAM. CTpeMﬂTCﬂ MOrpeTbCst Ha COJIHBILIKE MOCJIe SUMOBKH W J10-
MalllHHe >KHBOTHLIE. I/L’jBeCTHOy 4YTO YMEPEHHOe y.}]pra(bl/IOJIeTOBOG 06J1yquHe MOJIOJHSIKA CEeJTbCKOX035TH -
CTBEHHbIX 2KUBOTHbBIX ITOJIO2KHUTEJIbHO CKA3bIBACTCSl HA UX POCTE U PA3SBUTHH.

Benuko 3nauenne Butamuua D JUIST pacTylulero noToMcTBa MJICKOINUTAIOUIMX U MTHLL. .Hl/lCl/lLLbI H

Budumbolii ceem nHanbojiee BaXKeH Jisl CYlLIECTBOBAHHSI »KHU3HM Ha 3emJie, Tak
KaK WrpaeT poJib OCHOBHOTO HEPreTHUECKOro M CHrHasbHoro (aktopa. Ilorsoiiae-
MbIil TIOBEPXHOCTbIO 3eMJIH, OH OMpefesieT Bce pazHooOpasne KIUMATHUECKHX YCJI0-
BUH W TemIiepaTypy BEpPXHHX CJI0OEB MOPCKHX M MPECHbIX BOJA. PasjnuHble ydyacTKH
CMeKTpa BUAMMOTO CBeTa JEHCTBYIOT Ha OpPTaHU3Mbl M0-Pa3HOMY: KpacHble JIyud OKa-
3bIBAIOT TEIJIOBOE JIEHCTBHE, CHHUE U (PUOJIETOBblE — HM3MEHSAIOT CKOPOCTh W HAMpaB-
JIEHHE HEKOTOPbIX OHOXMMHUEeCKHX peakiui. OcobGeHHO BeJIMKO 3HAueHHe BUIMMOIO
CBeTa B XKU3HU PACTeHHH, KOTopbie /i (hoTocHHTe3a Hanbosee 3pHeKTHBHO HCMOJb-
3yIOT CBeT ¢ JJIMHOU BoJiHbl 680 1 700 HM.
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Jst mopassistioniero G0JbUIMHCTBA OPTaHU3MOB BUJIMMbIH CBET SIBJSIETCS MCTOY-
HUKOM Teria. JIHEeBHBIM »KMBOTHBIM BMIMMBIH CBET MO3BOJISIET OPHEHTHPOBATBLCS B
cpene. Hekortopble HOuHble BHIBI (COBBI, (PUIHHBI) MOTYT TEpeMellaThesl Aaxke TpH
cnaboit ocBelleHHOCTH. CUrHAJIOM K MepeJjieTaM MTHILL CJYKUT U3MEeHeHHe JUIMHbI CBe-
TOBOTO JIHsI. PacteHusi Takxke CrocoGHbI H3MEHSITh MOJI0KeHHe CBOMX OPraHoB B MPo-
CTpaHCTBe MOJ JIEHCTBHEM CBETA, T. €. MPOSBIATH (DOTOTPOTIHU3M.

Pomomponusm (0T rped. photds — CBeT) — POCTOBbIE JIBUKEHUS] OPraHOB pac-
TEHUH MOJI BJUSIHHEM OJHOCTOPOHHEro ocBellleHusi. OObIYHO y cTebsell HabMoaaeTes
MOJIOZKUTEJIBHBIH (110 HATPaBJAEHHIO K CBETY), a Y KOPHEH — OTpHLIATebHbIH (0T CBe-
ta) oTtoTponusmbl. [losoxKnuTeNbHBI (OTOTPONH3M MOXKHO HAO0J10aTh HA MOCEBAX
MOJICOJIHEUHHKA BO BPEMsI LIBETEHHSI: C BOCXO/IA U JI0 3aX0Jld COLIBETHSI MOJCOJHEUHHKA,
KakK JIOKATOPbl, MOBOPAUMBAIOTCS BCJIE 3 COJIHLIEM.

Hugppakpacnoe uzayvenue siBjisieTcsi HCTOUHHKOM TEIJIOBOK SHEPTHH, KOTOpPasi
norJouaeTcs BOAOH KaeTok. HekoTopble HazeMHble »KHBOTHbIE, HE MMEIOLIHe TOCTO-
STHHOU TeMMepaTypbl Tesa (SepHlibl, 3MeH ), UCMOJIL3YIOT €ro Jyisl MOBbILIEHHs TeM-
neparypbl TeJa.

BiiusiHve co/IHEYHOTO CBeTa HA OpPraHM3Mbl 3aBHCHT HE TOJIbKO OT €ro KauecTBa
(JUTMHBI BOJIHBI WJIM 1IBETA), HHTEHCUBHOCTH OCBELIEHHs, HO W OT MPOJIOJIXKUTEIbHOCTH
ero BO3NEHCTBUSI — JIJIMHBI CBETOBOTO JHS (homonepuoda).

®oronepuoa u doronepuoausm. Pomonepuod — dauxa ceemosozo OHA,
3asucawasn om gpemenu 2oda gcaedcmeue dsuscenus 3emau 6okpye Coan-
ya. JlnvHa CBETOBOTO JiHS B 00JIaCTH 3KBAaTOpPa OTHOCHTEJILHO TMOCTOSIHHA B Teue-
HHe Bcero roja (okosio 12 4). Ho B ymMepeHHbIX W BBICOKMX LIMPOTax (OTOMEPHOJ
3HAYNTEJbHO H3MEHsSeTCsl B 3aBUCHMOCTH OT BpeMmenu rona. Mamenenuwe ¢o-
TOMEPHOJA WIPAeT CHUTHAJBHYIO POJib, KaK Uil pPAcTeHWil, Tak M JJIs KUBOTHbIX.
OHo sByisieTcst JIs1 HUX [YCKOBBbIM MeXaHH3MOM, BKJIIOUAIOLIMM TOCJE10BaTENb-
HOCTb (DPU3MOJIOTMUECKHUX TIPOLIECCOB: POCT, LBETEHHE, TMJI0AOHOLIEeHHe, JHCTONa,
TiepUoJI MOKOS y pacTeHHiT; JIMHbKY, HAKOTIJIEHHE YKHpa, MUTPALUI0, PA3MHOXKEHHE y 2KH -
BOTHBIX.

Pomonepuoduzm — xapaKmepHas peaxKyus OpP2AHU3MOE8 HA CE30HHbLE
uU3MeHeHUus OAUHbL C8eMO0B020 OHA, CUHXPOHUUPYIOWAS UX OUOA02U1ECKYIO
AKMuBHOCMb ¢ 8pemeHamu 200a.

Jlnuna cBeToBoOro aHsi, oOecreunBaolllas nepexoj opraHuaMa B ouepeiHyto gasy
pa3BUTHsI, HA3bIBAETCS Kpumuueckol 0Aunol Ous. Uem Bblllle 3HaueHHe reorpadu-
YeCKOH ILIMPOThl JaHHOH MECTHOCTH, TeM GoJibllle 3HAUeHHe KPUTHUECKOH JUTMHbI JIHS.
JInst KaxKa0ro BUAa pacTeHuil XapakTepHO CBOe 3HaueHHe KPUTHUEeCKOH JnHbl aHs. [To
THITY OTOMEPHOAMUECKOH peaKlMi Ha3eMHble PACTeHHUsl Pas3ieJIsiioT Ha TPH OCHOBHbIE
TPYTNIbl: KOPOTKOIHEBHbIE, IJIMHHOJHEBHbIE U HEHTpa/bHbIE K JJIHHE CBETOBOTO JIHS.
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Jlee KOPOTKOH JJIMHE JHs (MeHee 12 4), ueM KpHTHuUecKasl (3eMJIsTHHKA, XpH3aHTEMBbl, PHC, COfl,

npoco). JAuHHOOHe8Hble pacmeHis UBETYT JETOM H HYXIAIOTCs /st 5TOr0 B GOJIbIIEH, YeM KPH-
THUecKas, JyinHe JHs (Gosiee 12 1) (kapTodesib, poxb, ssUMeHb, OBeC, MilIeHHNa, peiuc). Pacmenus, Hetl-
mpanviele K OAlHe C8em08020 OHsl, UBETYT BHE 3aBHCHMOCTH OT JJIHHbBI JHsI (Orypell, MOJACOJHEUHHK,
KyKypy3a, TOMaT, FOpoX, OJyBaHUHK).

m KopomkodHesHble pacmerus UBETYT paHHeH BECHOH WJIH OCEHbIO U HYXKAAIOTCS JJIs1 STOTO B 60-

Takum o6Gpasom, peryjaupys AJUHY CBETOBOTO JHSI MYTeM H3MeHEHHs MPOJOJIKHU-
TeJIbHOCTH €CTECTBEHHOTO WJIM UCKYCCTBEHHOIO OCBELEeHHS, MOXKHO 3a[ePKUBATh WJIH
YCKOPAThL HACTyIJIeHHE MEePHOoJia LIBETEHUS Y PACTEHUI B 3aBUCUMOCTH OT MOCTaBJICH-
HbIX 1leJIeH.

JKoJoruueckre rpyninbl pacTeHWd MO OTHOLIEHUIO K CBETOBOMY pexumy. B
npolecce 3BOJIOIMM Yy pacTeHHdl BblpaboTanuch 3(P(PeKTHBHbIE MPUCIOCOOIEHHUS
(amanTauuu) K yCrelHol U3HHU TIPU CBETOBOM PEXKHME HX MeCTOOOHTAHHI.

[To pasHooGpasuio anantauuii 1 cnocoOHOCTH Mpou3pacTaTh MPH OMpPEAeJ]CHHOM
CBETOBOM peXHMe BBIIESIOT TPU
A TeHento6uBble Teuem::gcb?mable 9KOJIOTHUECKHE TPYIIbl PACTEHH:
BUAbI CBETOJIOOUBbIE, TeHEeJIOUBbIE H
TeHeBbIHOC/MBbIe pacreHusi. OHu
OTJIMYAIOTCS  TMOJIOXKEHHEM — CBe-
CeetoniobuBbie | TOBOro ONTHMyMa B Ipejiesiax To-

Y JIEPAHTHOCTH (pHC. 3).

Csemoatobusele pacmenus
JKMBYT Ha OTKPBITBIX TE€PPUTOPH-
SIX, TIOTJIOLIAOT MHOI'O COJIHEUHOH
SHEPTUH. DTO pacTeHHs TMyCThIHb,
L L_3» | nosynycTbiHb, CTenei, BbICOKO-

0 50 100 .
OCBeLLEHHOCTS Ha OTKPLITOM MecTe, % | TOPHBIX JIYrOB, MycThipeit u 0Gount
JIopor (MaTb-H-Mauexa, OUYMTOK),

Puc. 3. CBeToBble ONMTUMYMbI PasHbIX COPHAKH M KyJIbTypHbIE PACTCHHsA
9KOJIOMMYECKIUX TPy PacTeHui OTKPBITOr0  TIpyHTa  (I0/ICOJIHEY-
HUK, mniieHuna). CBeToso6uBbIe
JlepeBbsi 00pasyroT CBETJIble Jieca, MX KPOHbl He CMbIKalOTCs (JMCTBEHHHIA, COCHA,
ocuHa, 6epesa U Jp.). Y CBETOJIIOOHUBBLIX PACTEHUH JIMCTOBbIE MJIACTHHKH B OCHOBHOM
6oJiee TOJICTbIE W CBETJIble, YeM Yy TEHEJOHUBBIX H TEHEBbIHOCJIHBBLIX pacTeHHd. OHH
yarle HeOoJblIne, GJeCTsIe, HHOTA MOKPLITHl BOCKOM WJIH HMEIOT orylieHue. Jluc-
Thsl OPHEHTHPOBAHbI BEPTHKAJIbHO MJIM 110J1 GOJIbLINM YIJIOM K TOPH30HTY, MO3TOMY T10-
JIYYAI0T JIMIIb CKOJIb3SIIHE JIyUH. ¥ HUX €CThb MPUCIOCOOJEHHs Jisi TOBOPOTA JIHCTO-
BbIX MJIACTMHOK peGpoM K coJiHly. Me3odhuia (MIKOTb JIMCTa) XOPOLO Pa3BHT, 0CO-
6eHHO cTosIOUaTast napeHxuma (puc. 4), XJ0oporiacThl MeJKHe.

MokasaTenb COCTOSHMA
pacTeHus
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> Cron64yaras
napeHxmma

lNy6uartas
> napeHxvuva

CeeTontobrBoe pacteHune TeHeno6unBoe pacteHve

Puc. 4. BHyTpeHHee CTPOeHMe NUCTa PaCTEHMI PasHbIX IKONOMMYECKMX rpyrn

Tenearobusvie pacmenus oOUTAIOT B CHJILHO 3aTEHEHHBbIX MecTaX (HMXKHHe
APYChbl TPOINUYECKOro Jieca, ropHble YylieJibsl, TaeXKHble €JIbHUKH, JIECOCTEIHbIe my-
6paBbl). K HUM OTHOCATCS MXH, ManopoOTHHKH, KUCAHWIA, HEAOTPOra, MEIyHULA W JIp.
Y MHOrHMX TeHeI0OUBbLIX paCTeHI/II/UI JIMCTOBbIC MJIACTUHKH pacrnoJiaralotcsi mo4TH IMOoA
NpSMbIM YIJIOM K MCTOUHMKY CBETA, HE 3aTeHsisl JAPYr Jpyra (Aucmosas mo3auxa).
JIMCTbA OueHb TOHKHME, HMEIOT XOPOIIO Pa3BUTYIO Ty6UaTylO MapeHXUMY, COeprKat
KpyIHbIE XJIOPOIJIACTbI U MHOT'O MEXKKJETHHKOB. CroJibuarast [mapeHxuMa pa3BuTa
cabo M MpeACcTaB/eHa, KakK [1PaBUIIO, OHUM CJI0eM KJETOK.

Tenesoinocaugsle pacmenus TPeIIOUUTAIOT XOPOILYIO OCBEIIEHHOCTb, HO MO-
TYT pacTd U B TeHU. DTO PACTEHHs! JIECHBIX OMYyLIEK, JIYTOB, CTernel (JelHa, CHbIT,
MOAOPOXKHHUK, 3JIaKOBbI€ TPAaBLI, e)KeBHKa). N TPaBsIHHUCTBIX CbOpM TE€HEBbIHOCJ/IMBbIX
pactenuil crebesib TOHKHH, C JVIMHHBIMH MexKnoysausimu. OHu 00pasyloT »KUBOH Ha-
MOYBEHHBIA MOKPOB M KyCTAPHUKOBBIH SIPYC B JiecaXx YMEPEHHOro nosica.

CoJiHEUHbIH CHEKTP COCTOMT W3 BHAMMOIO CBETA, YJbTPA(PUOJETOBBIX M MH-
thpakpacHbix Jyuel. XapakTepHasi peakilds OpraHM3MOB Ha CE30HHOE H3Me-
HeHHe JJIMHBI CBETOBOTO JiHs ((hOTONEpPHO/l) HasbiBaeTcsi (HOTOMEPHOAUIMOM.
[To npucrnocoGeHHOCTH K ONpeaeseHHOMY CBETOBOMY pPEXHMY HazeMHble
pacTeHusi pasyiesisiioT Ha CBETONIOOUBBIE, TEHENIOOUBbIE U TEHEBBIHOC/IHUBDIE.

[MpaBoobnagatens HapogHasa acBeTa
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1. Kakoe BnAusiHME Ha OpraHM3Mbl OKaabIBaloT ynbTpaduoneToBble nyyn? 2. B yem 3a-

@ KIOYaeTCs SHepreTnyeckas posib BUAMMOro ceeta ans opraHuamoB? 3. O6bsicHWTE Mno-
HATUA «dpoTonepuod» n «chotoneprognam». 4. Pazgenute ykasaHHble HUXe pacTeHus
Ha rpynnbl No Ty OTOMEPMOONYECKON peakLun: KapTodenb, XpU3aHTeMbI, KyKypy3a,
YK, NPOCOo, 606bl, NOACONMHEYHUK, TOMATbI, POXb, A4MEHb. 5. Kakne akonornveckue rpyn-
Mbl PacTeHWI MO OTHOLLUEHWUIO K CBETY Bbl 3HaeTe? 6. K kakMM 3KONOrmyeckum rpynnam
pacTeHuii OTHOCATCA: MaTb-U-Madexa, Kucnuua, HefoTpora, MegyHuua, O4UTOK, 3MaKw,
OCUWHa, exeBuKa, cocHa?

§ 6. TemnepaTypa Kak 3Konoru4eckuit hakrop

Temnepartypa kak a6uoTuuyeckuil (akrop cpeabl. Ha cyiie oHUM M3 BaXKHbIX
JUMHTHPYIOLLMX (PaKTOPOB cpebl sIBJsIETCS Temiepatypa. BiusiHue Temmepartypsbl
Ha GOJIbIIMHCTBO OPraHu3MOB TPOSIBJSIETCS] B PEryJaupoBaHUU OMOXUMHUUYECKHX U (u-
3HOJIOTHUYECKUX TPOLIECCOB KU3HENEATE/IbHOCTH, M3MEHeHWH XapakTepa [OBeleHHs],
reorpaduueckom pacrpejeseHud opranuamon. [lisi Temnepatyphoro akropa xa-
pakTepHbl LIMPOKHE reorpacuuyeckde, ce3oHHble W cyTouHble Kojebanusi (ot —70 10
+60 °C). [Ipenenamu ToaepaHTHOCTH IS JIOOOTO BUAA SIBJSIOTCS TEMIEPaTypbl, MpH
KOTOPbIX HACTYNAIOT JeHaTypalusi 6eJKOB, 1oTepst aKTUBHOCTH (DepMEeHTOB U Heobpa-
THUMOE H3MeHeHHe KOJJIOWIHbBIX CBOWCTB LMTOMJIA3Mbl. J{Hana3oH nepeHOCHMbIX TeM-
nepatyp y pasHblX BHIOB CHJIBHO BapbHpyeT, HO, KaK MPaBUJIO, HAXOAUTCS B Mpejiesax
or 0 1o +50 °C.

[loiikunorepmHble U TOMONOTEpPMHbIE OpraHU3Mbl. B 3aBUCHMOCTH OT criocoba
TEPMOPETryJsALUMHA BbIACJSIOT JIBE TPYINIlbl OPraHW3MOB: MOUKHUJIOTEPMHbIE U TOMOHO-

TE€PMHLIE.
Hoiikunromepmnoie opeanusmol (0T Tped. poikilos — W3MEHUUMBDLIH, MEHSO-
iicst, thérme — Ternjo) — OpraHu3Mbl, TeMrepaTypa Teja KOTOPbIX HEMOCTOSH-

Ha M M3MEHsIeTCS] BMecTe ¢ TeMIepaTypoll oKpyxKatolueil cpeibl (puc. 5). K Hum or-
HOCSITCSl BCE PACTeHUsl, IPUObI, MPOTUCTbI, OE€CIMO3BOHOUHbIE KMUBOTHbIE, PbIObI, 3eM-
HOBOJIHbIE M TIPECMbIKAIOLIHECS.

Tomotiomepmmuoie opeanusmot (0T Tped. 16M0Oi0OS — OJMHAKOBBIN, CXOJHbIH,
thérme — Temnyo) — OpraHu3Mbl, CrOCOOHBIE MOAEPKHUBATH OTHOCHTEJBLHO MOCTO-
SIHHYIO TeMIepaTypy Tesa MpH U3MEHEHHH TeMIepaTypbl oKpy:Katoieil cpeibl. K HuM
OTHOCSITCSI MTHUBI M MJIEKONUTAIOLIME (B TOM yucJ/e vesoBeK). [omoriorepmublie op-
raHU3Mbl CITOCOOHBI COXpPaHsiTb aKTUBHOCTL B LIMPOKOM JiMalla3oHe TeMIlepaTyp, TOrJd
KaK MOUKHJIOTEpMHbIE OPraHW3Mbl BMAAAIOT B OLENEHEHHe MPH HU3KHUX TeMIeparypax,
a HeKOTopble 0OUTATEN M MyCThiHb — U MPH BBICOKUX TeMnepaTypax. [omororepMmHble
»KMBOTHBIE MMEIOT TPEeHMyLlecTBa B MPOCTPAHCTBEHHOM pacceJeHHH MO CPaBHEHHIO C
MOUKHJIOTEPMHBIMH.
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Puc. 5. BnusiHue nameHeHusi TeMnepaTypbl BO3LyXa Ha Temnepartypy Tena JsryLiku

HO, UTO HEKOTOpble BH/bl MJIEKOIHTAIOLUINX M NTHUL[ CNOCOOHBI BNaaTh B OLENEHEHHe, BHELIHe

CXOJIHOE C XOJIOJIOBBIM OllereHeHHeM MOFKUJI0Te PMHbIX XKHBOTHBIX. [1p1 3TOM TemnepaTypa nx tesa
CHIKAETCsl MPAKTHUECKH JI0 YPOBHSI TeMIlepaTypbl okpyxKaioleil cpeabl. Heperyssiproe ouenenenue Ha-
OJII01aeTCs Y JlaCTOueK, CTPUKEH, MHOIHMX IPbI3YHOB, HEKOTOPBIX CyMUaTblX B CBSI3M C PE3KHM MOX0J10/1a-
HHEeM, 0XKASMH WK cHeronanamu. Ce30HHOE OlleNeHeHHe, KOTOPOe MPHUHSTO HA3BIBATh 3UMHel CNAYKOL,
XapaKTepHO VIl CYpPKOB, CYCJIMKOB, €xKeil, OeJIOK, JIeTy4uX Mblliel, Oypbix Melapenei. BbllleHasBaHHble
BHJIbI MITHIL M MJIEKOMUTAIOLINX BbIACJSIOT B OTACJBHYIO TPYIY eemepomepmHolLs HUusomuoLx (0T rped.

Bcerna s romoiioTepmMHbIe OpraHu3Mbl MOJJIEPZKUBAIOT MOCTOSIHHYIO TeMrepatypy Teqa? Kasect-

héteros — wHolii, npyroit, thérme — TerJo).

Anantauuu pacTeHMd K pasjiMuHbIM TeMMepaTypHbiM ycaoBusim. YKusHeses -
TeJIbHOCTb PAaCTEHUI B 3HAYUTEJIbHON CTENEHH 3aBUCUT OT TeMIlepaTypbl OKpyKatouleH
cpenpl. [To moTpeGHOCTH K KOJMYECTBY TeMJa WX PasAesdioT Ha TPU IKOJOTHUECKHE
IPyNIbl: TEMJIoJI0OUBbIE, ME30TEPMHbIE U XOJONOCTONKHE.

Tennoaobusole pacmerus NPOU3PACTAIOT B TPOMUUECKOM, CyGTPONUUECKOM MO-
sicax U XOpOIIO MPOTPEBAEMbIX MECTOOOUTAHUAX YMEPEHHOTO 1osica. ¥ TerJIoJNI0OUBbIX
pacTeHuil BbIpaboTaNUCh aianTalldl K JeUCTBUIO BbICOKUX Temmepatyp. Mesomepm-
Hoble U X0a000cmoliKue pacmerus, HaceNsiolnle yMepeHHbI U XOJIOJIHBIH rosica,
BbIHY>KJIEHbl aIaNTHPOBATbCS K HU3KUM TeMmrepaTypam. Bce amantauuu pacteHuil K
TeMIepaType MOXKHO Pa3Ne/uTh Ha TP THIMA: GHOXUMHUYEeCKHe, (DU3UOJIOrHUecKHe U
Mopdosioruieckue.
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Buoxumuueckue adanmayuu. Ilpu BbICOKOH TeMmnepaType B LIUTOIIA3Me KJle-
TOK TemJIoNOOMBBIX PACTEHHH YBEJMUMBAETCS COAEprKaHUE 3alIMTHBLIX BeELLeCTB (0p-
raHUueCKHX KHCJIOT, COJIeH, CJIM3H), NPENsITCTBYIOUIMX €€ CBEPThIBAHUIO M HEHTpaJIu-
3YIOILMX TOKCHUHbIE BELIECTBA. ¥ XOJIOJOCTOHKUX PACTEHHH MPH HU3KHUX TeMIlepaTypax
MPOMCXOJIUT HAKOMJIEHHe YIJIEBOJOB (B OCHOBHOM TJIIOKO3bl) B KJIETOYHOM COKE, UTO
CHUKAET TOUKY 3aMep3aHusl BOJbI.

dusuonoeuneckue adanmayuu. IHHeKTUBHON 3aUIMTONH paCTeHUH OT nepe-
rpeBa CJY;KUT yCHJIEHHAsi TpaHCMupauusi (McrapeHue Bojibl), Ojarogapsi GoJblIOMY
KOJIMUECTBY YCTbHULL.

Y pacTeHHil MyCTbiHb W CTeNeH KOPOTKWH LMKJ pa3BUTHs MO3BOJIsSeT u3berath
JIEHCTBUST BLICOKHX TeMriepatyp. Besi Bereralsi y HUX TIPOMCXOIMT paHHel BecHOM. A
JIETHIOIO 2Kapy OHH TE€PeXKMBAIOT B COCTOSIHMU TMOKOsI (B BHJE CEMSIH, JyKOBHLL, KiyO-
Hell WM KOPHEBHIIL).

Kpaiineit mepo#i B 60pb0e ¢ XOJIONOM WJIH »Kapoil SIBJISIETCS Mepexo]l pacTeHUi B
cocTosiHie anabuoaa (obpaTHMast MPUOCTAHOBKA XKU3HEHHBIX TPOIECCOB) BCJEICTBHE
o6e3BoxkuBauusi. Hanpumep, MXu W JIMILIARHUKH MOTYT JUIMTEJIbHOE BPEMsT HaXOIUThCS
B TaKOM COCTOSIHHMH.

Mopgonroeuueckue adanmayuu. JleiicTBie BLICOKMX TeMIEpaTyp Ha pacTeHHs
cyOTPOIHMYECKOrO U TPOIMHMYECKOTrO MOSICOB CHMXKACTCS 3 CUET YCHJICHHSI OTpaKeHMs!
COJIHEUHBIX Jiyuel W yMeHblIeHHsl cBeTornorolaoulei nopepxuoctu. [losbllenunio ot-
paKeHHUsi COJHEUHOrO CBeTa CrOoCOOCTBYET CBeTJ/Asi OKpacKa JIMCTheB, MX OJecTsiias
WM OIyLIEHHAsl MOBEPXHOCTb. YMEHbLICHHE TMOMVIOLLIEHHsl cBeTa jocturaercst 6Jaro-
Japsi BUIOU3MEHEHHUIO JIMCTOBBIX TJIACTUHOK: KOJIOUKH (KAKTyChl), yMeHblIeHHe pa3-
Mepa (cakcayJi), pacceueHHOCTh (TMaJjibMbl), CBOpaunBaHue (KOBbIJIb) UM CKJajibiBaHHE
JIUCTbEB (HEKOTOpbIE JlepeBbsl caBaHH). [IpoTHBOIEHCTBYET NeperpeBy pacTeHui Bep-
THKaJIbHOE 110 OTHOLLECHHIO K COJIHEYHBIM JIyuaM pacroJozKeHHe JIMCTheB WJIH H3MeHe-
HHe Yrja X HaKJIOHA [OBOPOTOM JIMCTOBOH MJACTHHKH.

Ananrauuu y pacteHri X0JI0HOTO KJIHMaTa MposiB/sOTCS B BUe (DOPMUPOBAHMUS
KapJIMKOBBIX (6epesbi, UBbI), CTEMOUIMXCS (KeAPOBBIH CTJaHEll, MOXKXKEBEeJbHUK Typ-
KECTAHCKHII) U TOIYLIKOBUAHBIX (BbICOKOTOPHbIE W apKTHUECKHE PACTEHHSI-MOYLLIKH )
Ku3HeHHbIX opm (puc. 6). Takue pacTeHusi MeHblile MOjABEPKEHbI BO3NAEHCTBHIO Be-
Tpa, Jiydllle YKPbITbI CHETOM 3UMOH, TOJIHEe MCMOJb3YIOT TEMJ0 MOuBbI JeToM. Anar-
TAUMsIMU, KaK K BBICOKMM, TaK H K HU3KUM TeMIlepatypam y pacTeHHil SBJSIOTCS: pas-
BUTHE MOILHOH KOPKH (Hapy»KHOH 4acTH KOpbl) Y J€peBbeB, MEPUAEPMbl Y MOJObBIX
no0eroB, 3alUMTHBIX Yellyd y MoYyeK, MPOUHOH KOKYpbl Y CEMsiH.

Apnantauuu XKUBOTHBIX K Pa3JMYHbIM TeMrepaTypHbiM ycaoBusim. Pasnoobpa-
3e ajanTauuil »KUBOTHBIX K HeOJIarornpHsITHBIM TeMIepaTypHbIM YCJIOBHSIM 0ObsIC-
HSIETCSl pa3HbIMU CIIOCOOAMH TEPMOPEryJISIUHU Y MOHKUJIOTEPMHbBIX H TOMOHOTEPMHbIX
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KenpoBblii cTnaHel, PacTeHusi-nogyLukm

Puc. 6. XKnsHeHHble hOpMbl pacTeHUI XONOJHOro Knumara

opranuamoB. Bce ajganTauyn »KHBOTHBIX 10 MeXaHU3MYy JICHCTBUSI pasziesisiioT Ha GHO-
XUMHUYecKHe, usnosoruueckie, MophoJoruieckie u rnoBejieHIeCKHe.
Buoxumuueckue adanmayuu. Y noHKUWIOTEPMHBIX AKHBOTHBIX [TPH MEPEOXJIaANK-
JIeHUH TIPOMCXOUT HAKOIJIeHHE «OMOJIOTHYECKHX aHTU(PU30B» (BELLECTB, MOHUKAIO-
ILIMX TOUKY 3aMep3aHusi BOJbl) B KHUAKOCTSX Tesia. TaKHMH BeLeCTBAMHU y pbIb SBJIS-
IOTCS VIMKOIIPOTEH/Ibl, Y HACEKOMBIX — TJIHLEPHH, IVIMKOTeH, BbICOKHE KOHLIEHTpaLUH
JIIOKO3bl. Y apKTHUECKHX H aHTapKTHYECKHX pPblO OTMeyaeTcs IOBbILIEHHOe COojleprKa-
HHe HEeHACBILIEHHbIX XKUPHBIX KMCJOT B COCTABE YKHUPOB, UYTO CHHXKAET TeMIepaTypy
UX 3aTBepieBaHus. Y roMOHOTePMHbIX OPraHU3MoB Oopb0a ¢ Mepeox/aXKIeHHeM I1po-
MCXOJIUT 3@ CUET MOBbILIEHHSI HHTEHCUBHOCTH OOMeHa BellecTB. Y MJEKOMUTAIOUIUX
yCHJIMBAeTCsl paclierniende ocoboil KUPOBOH TKaHW (Oyporo »kupa), 60raTol MHUTO-
XOHJPHUSIMH M POHU3AHHOH MHOTOYHCJECHHBIMH KPOBEHOCHBIMH COCY/IAMH.
Pusuosoeuueckue adanmayuu. Y NOHKWIOTEPMHBIX OPraHH3MOB PETyJSLUS
TenJa00O0MeHa NMPOUCXOIUT OJiarogapsi 0COOEHHOCTAM CTPOCHHST KPOBEHOCHOH CHCTEMBI.

PHOBEHO3HBIX «Ter1000MeHHUKOB». COCy/ibl, BLIXOASIHE M3 MBILLLL, TECHO COMPHKACAIOTCS C CO-
cylaMH, AyLIUMH OT Ko2KH. KpoBb KO2KH corpeBaeT KpoBb MbILLLL, U B IVyOb Tesla OHA MocTynaeT
rerioil. OTaaB CBOE TEIJIO, OXJAXK/IEHHAs MbllLeUHasi KPOBb BHOBb HAINPABJ/SIETCS K [MOBEPXHOCTH TeJia.
[Ipn yBesuueHuu TtemiepaTypbl cpelbl y sILLEPUL, HalpHMep, YBEJMYMBAETCS CKOPOCTb TOKa KpPOBH
Mo COoCy/1aM.

j BoJibliioe 3HaueHue /s TepMOPEryJIsiliiK Yy TOHKUJIOTEPMHBIX KMBOTHBIX HMEET HaJuuue apTe-

[Ipu BbICOKHMX TeMrepaTtypax, Kak y MOHKHJIOTEPMHBIX, TaK U Y FOMOHOTEPMHBIX
OpPraHu3MOB TEMJI00T/Aa4a MOXKET YCHJUTHCS 3a cUeT MCMapeHHs BJAru ¢ MoBepXHOCTH
Tesa, CJAU3UCTBIX 000J104eK POTOBOH MOJOCTH M BEPXHHX JIbIXaTeJIbHbIX MyTeH (1M0TOO0T-
JleJieHre, TerJoBas oiplllKa U ap.). B ciyuae BosneiicTBUS HU3KHUX TeMIepaTyp Yy K-
BOTHBIX MOKET BO3HHKHYTb MbIllI€UHAsl APOxKb, OHH MOIYT BMAAaTh B CHSUKY. ¥ MJle-

[MpaBoobnagartenb HapogHaa aceeTa



24 [nasa 1

KOIMHUTAIOLIMX C KOPOTKOH M PEJIKOH 1IePCThIO BaXKHYIO POJIb B TEPMOPErYJISIMH Hrpa-
10T COCy/IMCTble peakuuu. Paciuupenue uin cyxKeHHe MeJKHX OBEPXHOCTHBIX COCY/IOB
KO2KH YCHUJIMBACT WJIM CHHUXKAET TEIJI00TAAYY.

Mopgponoeuueckue adanmayuu. YMeHbIIEHHIO TOTEPb TeIJIa y OPraHU3MOB
CrOoCOOCTBYIOT TEMJIOU30JUPYIOLIHE MOKPOBbI (POroBOH — Yy TPECMbIKAIOUIMXCS, Te-
pPbEBOH — y MTHLL, BOJOCSHOH — Yy MJIEKOMHTAIOIIMX) U MOAKOXKHBIH 2KHP, 0COOeH-
HO BbIpa)KeHHbIH y obuTaTesiell XOJIOAHOTO KJauMmara (JIaCTOHOrHe U KUTOOOpasHble ).

Hlosedenueckue adanmayuu. Y TOUKHJIOTEPMHBIX YKUBOTHbBIX CYLIECTBYET JBa
TUIA TOBEACHYECKUX alanTalldii: aKTUBHbBIA BbIOOp MeCT ¢ HauboJjee OJaronpUsiTHbIM
TEeMIepaTypHbIM PeKUMOM M CMeHa 1o3. B nepBoM ciyyae HaceKomble, MpecMblKato-
11IMeCsl U 3eMHOBOJIHbIE aKTHBHO OTbICKMBAIOT OCBELUEHHbIE CoJHUEeM MmecTa. [losyuus
HeoOXOIMMO€e KOJIMYECTBO TerJia, »KHBOTHbIE MEepeMellalnTes B TeHb WM MPsSYyTcs B
HOpax M MOIEPXKUBAIOT TeMIepaTypy 3a CHET MbILLEUHbIX COKPALLeHHH. ¥ BOIHBIX XKH-
BOTHBIX IM€peMelIEeHNEe TMPOUCXOAUT MEXKYy MEJIKOBOAHLIMH, XOPOLIO MporpeBaeMbIMU
30HaMH, U GoJsiee TJyOOKOBOJHBIMHU MPOXJIAHBIMH Y4aCTKAMH.

CMeHa 103 MO3BOJISIET U3MEHSTL TIOBEPXHOCTDL TeJla, MPOrpeBaeMyio COJIHEYHbIMH
Jaydamu. Hanpumep, Mopckue uryanbsl Ha [asanarocckux ocTpoBax paHO YTPOM WJIH B
MACMyPHYIO TIOrOJy NMPHHUMAIOT «PACIpPOCTEPThIE» MO3bl, BCEM TEJIOM MPHKUMAsACh K
cyberpary. Dto obecneydBaeT MakCMMasibHyl0 MOBEPXHOCTb oforpeBa cosiHueM. [lpu
neperpese OHU MPUHUMAIOT KIPUIOJHATYIO» 03y, KOTA IPylb M MepeIHss yacTb TeJa
MOJHSITHl HAjl cyOCTPaTOM. DTO yMEHbIIAET NMOBEPXHOCTh 000TPeBa U Tes0 00/yBaeTCst
BETPOM.

,HJIH FOMOﬁOTepMHbIX KUBOTHBIX TdK2>KE XapaKTEPHO aJlallTUBHOE IOBEACHHE B
BHJIe BbIOOPA MECT /I 3alLUTHl OT XOJI0/Ia MJIM KApbl, CE30HHBIX MUTpallui, 3apbiBa-
HUS B cHer, 00pa3oBaHUsl TECHBIX CKOMJIEHHH 0COOeH IS CHUXKEHHSI SHeprosatpaT Ha
TEPMOPETYJIALHNIO U T. [

E] Temnepatypa MoxKeT OKasblBaTb JIUMHUTHPYIOLLEE JACHCTBME HA OpraHu3Mbl
BCJIJICTBHE JleHATypalud OeJKOB, MOTEPU AKTHBHOCTH (DepMEHTOB W HeoO-
paTUMOro W3MEHEHHS! KOJIJIOWIHBIX CBOMCTB LIMTOMNJA3Mbl. B 3aBUCHMOCTH OT
crioco6a TepMOPEryJIsiikMd OpraHu3Mbl paszeIsioT Ha MOUKUJIOTEPMHbIE U TO-
mofiotepmHble. [1o OTHOLIEHHIO K pPa3HbIM TeMIEepaTypHbIM YCJOBUSIM CpE/bl
y OpraHuaMoB BbipaGoTajuch GUOXUMHUUYECKHE, (PU3UOJOTHIECKHE, MOP(OJIO-
rUYeCKHe, a Y KUBOTHBIX €lle M MOoBeJeHYeCKHe aaanTaluH.

1. B 4em nposBnseTca nUMUTUpYIoLLIee feCTBUE TeMnepaTypbl Ha opraHnuamel? 2. Mpu-
@ BeavTe NpuMepbl MOPAOSNOrMYECKNX afanTaumin pacTeHN pasHbIX 3KONOrMYecKux rpynn
K Temneparype. 3. OxapakTepuayinTe TemnepartypHble agantauum NONKUIOTEPMHBIX U ro-
MOWOTEPMHbIX XMBOTHbIX. 4. YKaXuTe, Kakne u3 rnepedncrneHHbIX XMBOTHbBIX ABMSIOTCA
NMONKWNOTEPMHBIMU: NATYLLKA, 3asl, KAT, akyna, 3Mes, KpOKOAWUI, noLlaab, TPUTOH.
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§ 7. BnaXHOCTb KaK 3KOnoruyeckui hakrop

BnaxHocTh Kak aOMoTHueckuii (hakTop cpeapl. B HazeMHbIX YCJIOBHSIX BJjlaXK-
HOCTb Yallle JIPYrUX 9KOJOTHYECKHX (haKTOPOB JIMMUTHPYET POCT M Pa3BUTHE OpPraHU3-
MOB, TaK KakK BOJ@ Urpaet GOJIbLIYIO POJib B UX KU3HU. OHa SIBJSIETCS] YHUBEPCATbHBIM
pacTBoOpUTEsIEM, CPEION JIJIsT GHOXMMUUECKHX peaklni B KjeTKe. MoJieKyJibl BOJbl MO-
TYT HEMOCPEJICTBEHHO YUaCTBOBATh B PeaKLHUAX Kak cy6eTpaT (Tuaposu3, GoTocuHTes).
SIBsISICb OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KJIETOK, BOJIa OOYCJIOBJIMBAET UX Typ-
rop, a y HEKOTOPbIX KHBOTHBIX (KpYyTJible W KOJbUaThle YePBU) CJAYKHUT THAPOCTATHYE-
cKUM ckesietoM. O6J1a/1as1 BBICOKHM MOBEPXHOCTHBIM HATSDKEHHEM, BOJA BbIMOJHSET
TPaHCMOPTHYIO (PYHKIHMIO (Mepe/BuxKeHHe BelllecTB) B opraHuame. buiaromapsi Bbico-
KO Y/IeJIbHOH TenioeMKOCTH, TeMJIONPOBOJAHOCTH W TemJIoTe NapooOpa3oBaHusl Boja
obecrieunBaeT Mojyiep:KaHue TeroBOoro OajaHca B OpraHU3Me W IMpPeJOTBpPallaeT ero
neperpeB. OHa CJAYKUT cpeoil OOUTAHUS JIJIsT BOAHBIX OPraHU3MOB.

YBJIaXKHEHHOCTL HAa3eMHbIX MeCTOOOMTAHWH CHJILHO Pa3jiiiaeTcsi U 3aBMCHT OT
CpeJIHEMECSYHOTO KOJIMUECTBA OCAJIKOB, UX pacripe/iesieHus 10 BpeMeHaM roja, anaca
MOYBEHHON BJIard W IPYHTOBBLIX BOj. HenocraTouHasi i W3OBLITOYHAS YBJIAXKHEHHOCTh
cpefibl — TJIaBHAs KoJjiorudeckasi mpobJema HazeMHbIX obuTaresel. CTeneHb yBJIaxK-
HEHHOCTH Cpe/ibl BJIMSIET HAa BHEUIHWH OOJIMK W BHYTPEHHEE CTPOEHHEe OpraHusMoB. B
CBSI3H C 3THM BbIEJSIOT Pa3/iHUHble 3KOJOIHUECKHe TPYIMIbl PACTEHHH W YKUBOTHbIX.

JKojoruueckue rpynnbl pacTeHUil MO OTHOLIEHWIO K BJare M HUX ajantalui.
B HazemHo# cpejie oOecrnedeHHOCTh MeCTOOOUTAHUH BOJIOH M ee JIOCTYIHOCTh BechMa
HectabuibHbL. BbhipaGoTka anantaiuil K naedHUIUTY BJard — Bejlylllee HamnpabJeHue
9BOJIIOLMK PACTEHUH MPU OCBOEHUM cyliik. [IpUHATO e/ UTh BCe HAa3eMHble PACTeHMUs
Ha TPU KOJIOTHYECKHE IPYMIIbl 0 OTHOILIEHHIO K BJare: rHrpoguThl, KCepoHUThl, Me-
30(bUTHI. DTU TPYMIIbl PA3IUIAIOTC MEXKIy COOO0H CrielUpUIeCKUMU MPUCTIOCOOIEHH -
SAMHU K BOIHOMY PE2KHUMY CpPEJbI.

Tuepogpumeot (ot rpeu. hygrés — Baaxubiii, phytén — pacrenue) — pacre-
HUsA, KUBYUIME HA CHJIbHO YBJAXKHEHHbIX MMOYBax W IMpH BbICOKOH BJIAYKHOCTH BO3/yXa
(ocoku, myuma, puc, TPOCTHUK, KaadyKHUIA GoJ0THAsT, nanupyc v ap.) (puc. 7). Ouu
BCTPEUAlOTCsi BO BCEX KJIMMATHUECKHX 30HaX.

[urpodutbl MMeIOT NPUCHOCOOJNEHUST JIIsT MHTEHCHBHOM TpaHCMUpaluu. ¥ HHX
TOHKHE JINCTOBbIE IMJIACTHHKH C MOCTOSIHHO OTKPLITBIMH YCTbUIIAMH, €CTh crelnduye-
CKHe «BOJISHbIE YCTbUIIA», Yepe3 KOTOPbIe BbIIEJSETCsS BOJA B KaNeJbHO-2KHIKOM CO-
CTOSTHUM. Y TUTPOGUTOB ¢1a60 Pa3BUThI MeXaHUUECKasl TKaHb, KYTHKYJIa U STHJIePMHC.
B Me3odusie JUCTbEB Y HUX UMEIOTCS KPYIHble MEKKJIETHHKH, a Y HEKOTOPbIX BH-
JIOB B KOPHSIX U CTeOJISIX BO3MOXKHO HajMuue asperxumol (OT Tped. aér — BO3MYyX,
énchyma — TKaHb) — TKaHH, 3amnacaiolieil Bo3ayX B MEKKJICTHHKAX (OOJOTHbIE IH-
rpoguthl). Ciabo pasBuTa KopHeBasi cucTeMa (KOPHM TOHKHE, 4acTo 6e3 KOPHEBbIX




KanyxHuua 6onoTtHas

Pwuc. 7. Turpodutel

BOJIOCKOB). [UrpoduThl He criocoOHbl MepeHecTH Aaxe HeOOJbLIOH HEL0CTATOK BJlark
B MoYBe U OBICTPO YBSIAIOT.

Kcepogumor (ot rpeu. xérox — cyxoi, phytén — pacTeHne) — pacTeHus,
MPUCTIOCOOUBILIMECS K 2KH3HH B 3aCyLIJIMBBIX MeCTax (CTerH, MyCTbIHH, MOJYMyCThI-
HH, CaBaHHbI, BLICOKOTOPbS1). OHU CIOCOOHBI JUIMTE/bHO BbIICPXKHBATL HEJOCTATOUHOE
yBJjaxkHeHue. [Ipucrnoco6eHHOCTh KCepOMUTOB K CyXHM MeCTOOOHTAHHSIM CBsI3aHa C
OrpaHHyeHHeM 3aTpaT BOJbl HA TPAHCIHUPALMIO, C aKTHUBHBIM JOObIBAHHMEM BOJbI MPH
ee HeJ0CTaTKe B MouBe MO0 ¢ 3amacaHueM BOJbl B TKAHSIX M OpraHax Ha BpeMsl 3a-
cyxu. B 3aBMcHMOCTH OT THNA ajanTalldi BbIAEJSIOT B GOPMbl KCePOHUTOB — CYK-
KYJIEHTBI M CKJIEPODHTHI.

Cykkyaermol (0T nat. succulentus — COUYHBII) — MHOTOJIETHHE PACTEHHSI, CMO-
coOHble 3amacaTh BOJLy B CBOMX TKaHSX W OpraHax, a 3aTeM KOHOMHO €€ pPacXOL0BaTh.
B 3aBucHMOCTH OT TOro, B KaKKx opraHax 3aracaeTcst Boja, pas/jnyaioT TpH THIMA CyK-
KYJIEHTOB: JINCTOBbIE, CcTeOJ/eRble (pUC. 8) U KOpHEBBbIE.

JlncToBble (anos) Crebnesble (KakTychbl)

Puc. 8. CykkyneHTbl

[MpaBoobnagatens HapogHasa acBeTa
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eTe, YTO OHM BCTpeuatoTcsl B 3acylLIMBbIX obsactsx LlenTpasnbHoit AMepuku (arasa), Adpuku
Cpenneft Asuu (a/103), a TakKe Ha CyXHX MeCUaHBbIX OYBAX B HALIMX LIMPOTAX (OUMTOK, MOJIOIHU-
n0). Cmebaesvie cykKkyaermol UMEIOT CHIILHO PAa3BHTbIE BojO3aracatolliie TKaHH B KOpe M CepJLleBHHE
cre6us1. OHM LIMPOKO MPEJCTaB/eHbl B aMEPHKAHCKHX TyCTbIHSIX (KAKTYChl) H 3aCyLUIMBBIX 00JacTsX Ad-
pUKH (MoJiouan). Kopresole cykKyarermol 3anacaloT Bojly B TKaHSIX I0J13eMHbIX yacTeil pacreHuil. Pacry-
uiee B MeKcHKe HEBBICOKOE JiepeBO ceii6a MeJKOJHCTHAs MMeeT Ha KOPHSX B3IyTHs IMAMETPOM 10
30 cM, B KOTOPBIX HaKarMBaeTcsi BOJA.

] Jlucmosesle cykkysermol HAKATIMBAIOT BOY B MSICHCTBIX JIUCThsIX. M3 Kypca reorpaduu Bl 3Ha-

CyKKyJIeHTbl HHTEHCHBHO BCACHIBAIOT BOJy NMOBEPXHOCTHBIMH KOPHSIMH M 3anaca-
I0T ee B MapeHxuMe BereTaTHBHbIX opraHoB. [louBeHHasi Bjara u3 riryO0OKHX CJI0€B MO-
UBbI /ISl HUX HEJOCTYMHA. DMUAEPMUC Y ITHX PACTEHHUH MOKPBIT MOUIHOH KYyTHKYJIOH,
YacTo UMeeTcsl BOCKOBOH HasleT WM TycToe omylieHue. HemHorouncienusle ycrbuua
MOTPY2KEHHOTO THIMA JIHEM Yallle BCEro 3aKpbIThl. Y CTeGJIEBBIX CYKKYJEHTOB JIHCThSI
peyLHpoBaHbl 10 KoJiodek (KakTychl). PyHKuMs doTocunTeda nepelwia K crebiio,
KOTOPBIH 1probGpes 3e/eHbIi LBET.

Craepogumer (0T Tpeu. sclerés — TBepiblil) — pacTeHHsi CO CHHKEHHOMH TpaHC-
nupaimei U crnocoGHOCTbIO aKTUBHO J100bLIBATH BOJY MPH €€ HelocTaTKe B nouse (Mo-
JIbIHb, KOBbUIb, cakcays, 001sK, yepTonosiox) (puc. 9). Onu He 3anacaioT BJjary Ha
NepHOJL 3aCyXH, a J00bIBAIOT €€ U SKOHOMHO pacxoiytoT. OGUTAlOT CK/IepPOHUTHI Mpe-
MMYILIECTBEHHO B CTEMSX U MYCTBIHSX, 3aCyLIJTUBBIX MECTOOOUTAHUSIX YMEPEHHOH 30HBI.

Ck/1epoUThl UMEIOT CyXHe XKEeCTKHEe JIMCThsl U cTeBJIM, TOKPbIThle TOJCTOH KyTH-
KyJsiofi. V3-3a cu/IbHOTO pa3BUTHSI MEXaHHYECKHX TKaHEeH MPH BOAHOM Je(UIUTE y HUX
He HaOJsonaetcst yBsiganusi. OHH MOTYT MepeHOCUTb rybokoe 00e3BOKMBaHHE U 6e3
3ameTHoOro yuiep6a tepsath 25—75 % BoaHoro samnaca (rMrpo(UThl BAHYT MPH MOTEpe
1—2 % Bogpl). B cH/ly BBICOKOTO 0CMOTHYECKOTO JABJIEHHS KAETOUHOTO COKA Y CKJIE-
pocuToB paspuBaercst GoJiblIAs COCYIIAs CHJIA, MO3TOMY MX HA3bIBAIOT «PACTEHHs -

YepTononox

Puc. 9. Cknepocuthl

[MpaBoobnagartenb HapogHaa aceeTa
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MH-HacocaMu». VX KOpHH yXomsiT riy6oKo B 3eMJio (y BepOJIOXKbeH KOMIOUKH JITHHA
IJIABHOTO KOPHS$I jlocTuraet 15 M) uin o6pasyloT pa3BeTBJIEHHYIO TOBEPXHOCTHYIO KOP-
HEBYIO CHCTeMY (CTernHble 3/1aKi). B nepuopl 3acyx TpaHClUpalys yMeHbLIAeTCs 3a
cyeT psiia MOpPoJIOrHYeCKUX afantauui. Bo-nepsoix, y ckaepopUToB MeJKHe, YacTo
B BHJIE MIVI HJIM KOJIIOUEK JIMCThSI, MMElOLlHe BOCKOBOH HaJeT WJIH OMylleHHe, U yCThU-
1a MOrpy:KeHHOTO THMA. Bo-8mopbix, KJIETKH CKIAEePOPUTOB CMOCOOHBI Y/IEPKUBATh
BOMy OJ1arofapst BbICOKOH BSI3KOCTH LIMTOMNJA3MBI.

Mesogpumot (ot rpeu. mesés — CpeiHuil) — pacTeHusi, 00UTAIOIIME B YCJIOBUSIX
YMEPEHHOI'0 YBJIa2KHEHHsA. OHI/I CrocoOHbI [NEPEHOCUTb KpaTKOBpeMeHHblf/,l HeJOCTAaTOK
BJlaru. K HHUM OTHOCHTCS] OOJIbIIMHCTBO JIMCTBEHHBIX JIPEBECHDbIX paCTeHl/lﬁ, JIYyroBbl€ U
MHOTHE JIeCHble TPaBbl, 3J1aKH, COPHSIKH, TIOYTH BCE KYJILTYpHbIE pACTEHHUsT yMEPEHHON
30Hbl. DTO HauboJlee pacrpocTpaHeHHasi IKOJOrHueckas rpyrnra pacTeHuH.

[lo cpaBHeHuio ¢ rurpoputramMd U KcepoduTamu Me30(HUThl UMEIOT aaanTHBHbIE
MPU3HAKK MPOMEXKYTOUHOTO XapakTepa. ¥ HMX yMepPEHHO pa3BHTa KOpHeBasi CHCTEMa,
MMEIOTCSl KOPHEBbIE BOJIOCKH, HeGOJIbILIOE KOJMUECTBO yCeThHLL. B 3aBucumocth ot obe-
CIEUEHHOCTH BJIAroil yCThbULA MOTYT B Jito60€ BpPeMsl OTKPbIBATHCS HJIM 3aKPbIBATHCS].

B cemenax y Me30(huTOB, OOMTAIOUINX B CTEISIX M MYCTBIHSX, COAEPMKUTCS MHTHOUTOP (3aMelin-

TeJIb) MPOpPacTaHusl, KOTOPLIH BLIMBIBAETCS JIHILDL MTPH KOJHYECTBE OCAJIKOB, JOCTATOUHOM JIsT Be-
retauuu. Takoe npucrocoGieHne MpegoTBpalliaeT npopacraHue ceMsiH M rubesb MPOPOCTKOB B
MepHOJL 3aCyXH.

Apnantauum XUBOTHBIX K Pa3juYHOMY BOAHOMY pexumy. CyXomyTHble >KHBOT-
Hble JYIsl BOCTIOJIHEHUSI TIOTEPH BOJIbl BCJIEACTBUE BbljleIeHHSs U UCMIAPEHNS HYKIAI0TCS
B TE€PUOJMUYECKOM ee MoTpeOyeHn. B 3aBUCHMOCTH OT BOJHOTO PeXUMa y HHX Bbl-
paboTasich pasHble THIbl afantauuit: MopdgoJsornieckue, (GU3HOJIOTHUECKHE W MO-
BeJleHUEeCKHeE.

K ¢usuonoeuneckum adanmayusm otHocsitcsi 0COGEHHOCTH MPOLECCOB XKU3-
HeJIeATeIbHOCTH, BOCMOJHSAIONINE Ae(UUMT BJAard B opranuame. Hampumep, miexo-
MUTAIOLIME TIBIOT BOJY, 3€MHOBOJHBIC TOIVIOLIAIOT €€ KOXKHBIMH TOoKpoBaMu. MeJkne
YKUBOTHbIE TMYCThIHb (TPbI3YHbl, TPECMbIKAIOLIMECS, YJE€HUCTOHOTHE) J0OBIBAIOT BOJLY,
rMoejiasi pacTeHust ¢ COUHbIMU ToGeramu. EcTh »KHUBOTHbIE, KOTOPble MOTYT TM0Jy4aTh
BO/ly 3a cueT okucjenus xupos (okucaenue 100 r xxupa paer 105 r Boawl). [Tosto-
My OOWJIbHbIE OTJIOXKEHHS »Kupa — rop6 BepOJIIOa, KypAIOK OBLbI — CJIy:KaT CBOe-
00pasHbIMH pe3epByapaMi XMMHYECKH CBSI3AaHHOH BOJIbI.

K mopgporoeuneckum adanmayuam otHocsiTesi pucnocoOieHns], 3a/ieprKuBa-
[ollIMe BOLy B TeJse KMBOTHBIX. Hacekomble 1 maykooGpasHble HMEIOT MHOTOCJIOHHYIO
XMTHHU3UPOBAHHYIO KYTHKYJly, y MPECMBIKAIOLIUXCSI €CTh POroBOH MOKPOB (pOroBble
yellyu W MJIACTHHKH), Y Ha3eMHbIX MOJUIIOCKOB — PAKOBHHBI, Y MTHIL TEJNO MOKPHITO
nepbsMH, Y MJIEKOMUTAIOIIMX — LIEPCThIO.
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Ilogedenueckue adanmayuu 3aKa04alOTCs B TOM, YTO OOJIbLIMHCTBO KMBOT-
HbIX AKTHBHbI B MOMCKax BoAbl. OHH MEPHOAMYECKH [OCELIAT MecTa BOAOMNOS WJIH
MHTPUPYIOT Ha CyXOH MepHOi B paroHbl ¢ GoJibliiell BaaKHOCTbIO. CrocoOHOCTh CO-
BepLIaTh JajieKue MHUTpalMd K BOJOINOI XapaKTepHa i aHTHJIOIN, CaHrakos, KyJa-
HOB. HeKoTopble »KHBOTHbIE B CyXOH MEPUOJL MEPEXOAST HA HOUHOH 00pa3 yKU3HU WJIH
BIAJAIOT B JIETHIOKO CIISUKY (CYCJIMKH, CYPKH, Uepernaxu ).

E] Bona Bnusier Ha ckopocTb oOMeHa BeleCTB, Y4acTBYeT B TepMOpPEryJsILHH,
BBIMOJIHSIET TPAHCIOPTHYIO poJib B opranuame. [lo oTHOLIEHHIO K YBJIaXKHEH-
HOCTH cpefibl OOUTAHHS BBIAEJSIIOT 9KOJOTMUECKHe IPYMIbl HA3eMHBIX pacTe-
HHH: TUIPOUTHI, KCePOMUTHI (CYKKYJEHTbI, CKJIepOpUThI), Me30puThl. Ku-
BOTHbIE /151 peryJisillid BojHOro OasiaHca BblpaGoTasiv (hDU3HOJIOTHUECKHE,
MOPOJIOTHYECKHE U MTOBEIECHUECKHE a/lanTaLUH.

1. Kakune akonorvyeckume rpynnbl pacTeHuin BbIAENAoT Mo OTHOLWEHMIo K Bnare? 2. Oxa-
pakTepu3syiTe agantaumm rurpocutos. Hasosute nx npepcrasutenen. 3. Kakvne obLyme
N OTNIMYMTESNbHbIE YepTbl CTPOEHUS UMEIOT CYKKYNEeHTbl 1 cknepoduTbl? 4. Modvemy 6y-
KET U3 LBETKOB Kasly>XHMWLbl 60SI0THOM ObICTPO YBAAAET, a XpU3aHTeMbl CTOAT [0Nro?
5. PasgenuTe nepeyncneHHble HUXKe pacTeHNS Ha 3KONOrMYecKmne rpynbl N0 OTHOLLEHWIO
K Bnare: TPOCTHUWK, MOMbIHb, OYUTOK, KOBbIfib, KAKTYC, 4E€pPTOMOMNOX, Kany>XHuua 605roT-
Hasi, odyBaH4MK, nanuvpyc, MaTtb-u-mMadexa. 6. Kakue Tunbl agantaumi K pasnvyHoMy
BOAHOMY PEXMMY BblpaboTanucb y XUBOTHbIX?

§ 8. Nonatue o cpepe xusHu. BogHas cpepa

Bam YK€ H3BECTHbI TaKHe IIOHATHS, KaK «Cpejla 0OUTaHUST» U «cpena KHU3HU>».
Heo6xommo HayunTbest UX paznuuath. [Tonstue «cpema oGUTaHUsI» paccMaTPUBAIOCh
B § 2. Uto XKe Takoe «cpeja XKU3HU»?

Cpeda scusnu — uacme npupodsl ¢ 0cOObLIM KOMNAEKCOM pakmopos,
0A5 cywecmeoBanus 8 KOmopoi Yy PasHelx cucmemamudecKkux epynn opea-
HU3M08 chopmuposace cxo0Hvle adanmayuu.

Ha 3emue MoxKHO BbIIC/IMTH YETbIpE OCHOBHbIC CP€/bl 2KU3HH: BOJAHYIO, HA3EMHO-
BO3JILLIHYIO, TTOYBEHHYIO, XKHBOH OPraHHU3M.

Bonnas cpepa. IlnotHocTb Boapl. BonHas cpena »KU3HH XapaKTepU3yeTcs BLICOKOH
IJIOTHOCTBIO, OCOOBLIMH TeMIIE€pPaTyPHbIM, CBETOBbIM, [A30BbIM M COJIEBbIM PEKHMAMH.

Bona umeer msorHocts B 800 pa3 mnpeBblllalolLylo MJIOTHOCTb Bosayxa. Hau-
60J1bLLIAsH TVIOTHOCTb OTMevaeTcs pu temneparype +4 °C, npu CHHXKEHHUH HJIH MOBbI-
LIEHUH TeMIlepaTypbl IJIOTHOCTb BOAb! yMeHbllaeTcs. bioaronapst BbICOKOH MJIOTHOCTH
BOJIA MOXKeT CJIY»KMTb OINOpOH ajisi opraHu3Mos. Ha pasHbix riyOMHax opraHusMbl Hc-
NBITLIBAIOT pa3Hoe JaBjeHue Boabl. OHO BospactaeT Ha 1 at™ kaxabie 10 m. Ilo-
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CKOJIbKY B BOJHOHU cpelle JaBJjeHue u3MeHsieTcsi B 6oJjiee LIMPOKOM AuarazoHe, yem
B Ha3eMHO-BO3/yLLIHOH, TO BOJHbIE OPraHU3Mbl UMeIOT GoJiee LIHPOKHE TMpeiesibl Bbl-
HOCJIMBOCTH IO OTHOLIEHHIO K JaHHOMY haktopy. OjHaKO BMJIbI, TOCTOSIHHO OOHTa0-
l1IMe B MEJIKOBOAHOH MJIH TJTyGOKOBOJHON 30HAX, MOTYT CYlI€CTBOBATh TOJNBKO MPH He-
OO0JIbIIOM H3MEHEHHUH JaBJEHHUST BOJIbI.

TemnepatypHblii pexXMM BOAHOIH cpeibl. B Boje TemnepaTypa H3MeHsieTcsl B
MeHbLUEH CTeNEHH, YeM Ha Cylle H3-3a BbICOKOH YAEJbHOH TEIJOEMKOCTH M TeJo-
npoBOHOCTH Bojbl. [loBbilienne Temnepartypbl Bo3ayxa Ha 10 °C BbI3biBaeT MoBbillie-
Hue temrnepatypbl Boabl Ha 1 °C. C ryyGuHOH TemmepaTypa MOCTENEHHO CHHUXKAeTCs.
Ha Gousbluux rurybuHax TemnepaTypHblii pesKUM OTHOCHTEJIbHO MOCTOSIHEH (HEe BbILlIe
+4 °C), a B BepXHHUX CJI0sIX HAOMIOAAIOTCS CyTOUHbIE U ce30HHbIe KoJaebanus (ot 0 1o
+36 °C). [TockosibKy B BOJHOH cpejie TeMrepaTypa H3MeHsIeTCsl B Y3KOM JiHanasoHe,
TO AJs1 OOJILIIMHCTBA THAPOOHOHTOB TpedyeTcsl cTaOWiabHast Temnepartypa. s Hux
ryOUTeJ/IbHBI Jlazke HeOOoJIbIIHE OTKJIOHEHHs! TeMIepaTypbl, BbI3BAHHbIE cOPOCOM Mpe/l-
NPUSTHSIMH TEMJbIX CTOUHBIX BOJ. [MIPOOHOHTBI, CMIOCOOHBIE CYLIECTBOBATH NPH GOJb-
IIUX KoJIeOaHUsIX TeMrepaTypbl, BCTPEYaloTCsl TOJNBLKO B MEJKHX BOJOEMax CO 3HA4H-
TeJIbHBIMHM CYTOYHBIMM M CE30HHBIMH TeperagaMu TemrepaTypbl.

CBeTOBOII pexuM BoOAHONH cpenpl. CBeTa B Boje MeHblle, YeM B BO3IyXe, Tak
KaK 4acCTh COJIHEUHBIX JIyueH OTpaykaeTcsl OT ee MOBEPXHOCTH, a YacTh MOTJIOLIAeTCs B
TOJILLE BOJIBI.

ray6une 40 m — 15 mun. BoicTpoe yGbiBaHMe cBeTa ¢ IJIYyOHHOH CBSI3aHO C €ro TOIJIOLIeHHEM
BOJIOM.

Jenb mox Bojoit Kopoue, uem Ha cyule. Jlerom Ha ray6une 30 M oH cocTtaBiseT 5 4, a Ha

[panuua 3oHbl oTOCHHTE3a B MOPSIX HaxoauTcsl Ha riybune okosno 200 M, a B
pekax — Ha ryouHe 1,0—1,5 M W 3aBHCHT OT NMpo3pauyHoCcTH Bojbl. [1pospauHocts
BOJIbl B PeKax M 03epax CHUJbHO CHHXKAETCS H3-3a 3arpsi3HEHHs] B3BelleHHbIMH YaCTH-
uamu. Ha rny6une 6osee 1500 M cBeT npakTHuecKH OTCYTCTBYeT.

[a30Bbili pexum BoaHOW cpeapl. B BoaHoil cpene conep:kanue Kucaopoaa B
20—30 pas menblile, 4eM B BO3/yXe, 03TOMY OH SIBJSIETCS JIMMUTHPYIOLMM (haKTO-
pom. Kucsiopos nocrynaet B Bofy 3a cueT (hOTOCHHTE3a BOAHBIX PACTEHUH M CMIOCOGHO-
CTH KHCJIOPOJIA BO3JlyXa pacTBOPSTLCS B Bojle. [1pu nepemelinBanin Bojbl CofeprKaHue
KHCJI0pPO/a B Hell BozpacTaeT. BepxHue cjion Bojibl Goraue KHCJIOPOAOM, YeM HHXKHHE.
[Ipu necuumre kucsiopona HabsofaloTCs 3aMopbl (MaccoBasi THOe/b BOJAHBIX Opra-
HHU3MOB). 3UMHHEe 3aMOpbl ObIBAIOT, KOTJIA BOJAOEMbI TOKPLIBAIOTCS JIbAOM. JleTHHe —
KOTJIa H3-3a BBICOKOH TeMIepaTypbl BOJbl YMEHbIIAETCS PACTBOPUMOCThL KHCJI0POJA
¥ TOBBIIAETCS] KOHIIEHTPALMS TOKCHUHBIX TAa30B — MeTaHa, cepoBojoposa, obpasy-
IOLIMXCST B Pe3yJ/ibTaTe Pas/oKeHHsl OTMEPLINX OPraHu3MoB 0e3 J0CTyrna KMCI0pOoAa.
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3-3a HermocTosiHCTBA KOHUEHTPALIUHM KUCJOPOAA OOJILILIMHCTBO BOJAHBIX OpPraHH3-
MOB 10 OTHOILIEHHIO K HeMy siBJIsiiOTCs 9BpuOHoHTaMu. Ho ecTb U cTeHOGHOHTDI (o-
peJib, MJIaHapHsl, JUUUHKH MOAEHOK W PyYeHHHKOB), KOTOpPbIE HE MEPEeHOCAT HeI0CTaT-
Ka KHCJIOPOJA W SIBJISIOTCS MHAMKATOPAMH YHCTOTHI BOJBI. YTJIEKHC/bIH ra3 pacTBOpsi-
eTcsl B BoJie B 3D pas Jiyullle KUCJ0poja U ero KoHueHtpauusi B Heit B 700 pas Bhilile,
yeM B Boziyxe. B Boge CO, HakansmBaetcst 6Jaroaapsi AbIXaHUIO BOAHBIX OPraHU3MOB,
PasJIoKEHUIO OpPraHMYeCKUX OCTAaTKOB. YTJIEKHUCJbIH rasz obecrnednBaeT GOTOCHHTE3 U
UCIOJIb3yeTcsl TP 06pa3oBaHUH H3BECTKOBBIX CKeJIeTOB GECMO3BOHOUHBIX.

CosieBoii pexxum BoaHO# cpe- Ta6auna 2. CoJeHOCTb MPUPOAHBIX BOJ,
Abl. CoJIeHOCTD BOJbl HUI'paeT BaxK-
HYIO POJIb B KH3HH THAPOGHOHTOB. Tun npupoaubIX BOA, Copnepxanue conei,
[IpuponHble BOmbl MO COAEPIKAHUIO 7/
COJIeH pasie/IaoT Ha CpyMNIbl, MPe- [Tpecuble BojbI menee 0,5
CTaBJeHHble B TabJinLe 2. CoJioHoBaTbIe BOJIBI 0,50—16

B MupoBom okeaHe COJNEHOCTD CouleHble BOJIbI 6osiee 16

COCTaBJISIET B CpPelHeM 35 r/a. Ca-
MO€ BBICOKOE COJIepXKaHWe coJiel B
costebx ozepax (10 370 r/n). Tunuunble 0OHTATE/M TPECHBIX H COJNEHBIX BOJ SBJISI-
1oTcs creHo6uoHTaMu. OHU He MepeHoCAaT KosieGaHui COJIEHOCTH BOJbl. DBPUOHOHTOB
CPaBHUTEJILHO HEMHOTO (JIelll, CY/aK, LIyKa, yropb, KOJIIOIIKA, JIOCOCh U jip.). OHU MO-
YT »KHTb KaK B MPeCHOH, TaK U B COJIEHOH BOJIE.

AnanTtauuu pacteHui K Xu3HU B Boje. Bee pactenust BoAHO! cpesibl HA3bIBAIOTCS
eudpogumamu (ot rped. hydor — Boja, phyton — pactenue). B cosieHbix Boxax
06UTaIOT TOJILKO Bofopocau. Teso y HUX He pasjesieHo Ha TKaHW W opraHbl. K name-
HEHWIO ¢ NJIyOMHOH COCTaBa COJIHEUHOrO CHEKTPa BOAOPOCH MPUCIIOCOOHIUCH MyTEM
M3MEHEHHsI COCTaBa CBOMX MUIMEHTOB B IMOCJIENOBATENLHOCTH: 3ejieHble — Gypble —
— KpacHble (camble TTyOOKOBOAHBIE BOJOPOCH ).

B npecHbIx Bogoemax B cTe6JIsIX BBICHIMX pacTeHHi ciabo pa3BUTa MexaHHYecKasi
TKaHb, TaK KaK BOJIA 32 CUET BBICOKON IMJIOTHOCTH CJIY2KUT OMOPOH. Ajanraiiei K He-
JIOCTATKy KHCI0POJIa B BOJIE SIBJSIETCS] HAJWUME B OPraHax pacTeHWH aspeHXUMbl (BO3-
JyXOHOCHOH TKanu). MuHepa/bHble BelllecTBa HAXOAATCS B BOJE, MOITOMY c1abo pas-
BUTBI MPOBOJSILAS U KOpHeBasi cucTeMbl. KopHu MoryT BooGlie oTCyTCTBOBaThH (psi-
cKa, 3J10/1es1, piect) Jubo CayKUTh JJIsl 3aKpernJieHns: B cyberpate (poros, CTpesofnCT,
yacrtyxa). KopHeBbIX BOJIOCKOB Ha KOpPHSIX HeT. JIMCTbs yallle TOHKHE U JUIMHHBIE, JTHG0
CHJIBHO pacceueHHble. Me3odun He U hepeHIpoBaH, YCThbHIA Y NJIABAIOIINX JIHC-
TheB HAXOJASTCSl HA BEPXHEH CTOPOHE, a Y TMOrPyKeHHbIX B BOAY — OTCYTCTBYIOT. 15
HEKOTOPbIX PACTEHUIH XapaKTepHO HaJMuHe JIUCTbeB Pa3HOH (OpMbl B 3aBUCUMOCTH OT
TOTO, TJIe OHU HAXOAATCS: B BOJAE WJM Ha BO3/yXxe (KyBUIMHKA, cTpesouct) (puc. 10).
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CrtpenosugHble
_ IUCTbA

V' Okpyrnble

J'IeHTogm,u,Hble

HMCTQ

Puc. 10. Mopdonorndeckoe pasHoobpasve fUCTbEB y CTPENofiuCcTa, pacTyLlero Ha cylue,
YaCTUYHO WUSIN NOMHOCTLIO MOTPYXXEHHOro B BOAY

[Iblablia, TUIOABI U CeMeHa BOAHBLIX pacTeHWH MPUCTOCOOJEHbI K pacnpocTpaHe-
Huto Bonoi. OHU UMEIOT TPOOGKOBBIE BHIPOCThI UJIH MPOUYHBIE 0O0JOUKH, MPEIOTBpallla-
ouue mnornagaHue BO/ibl BHYTPb M 3arHMBaHHUE.

AnanTauuu XKUBOTHBIX K XKW3HM B Boje. B BOHOI cpefie XKMBOTHBIH MUP GoJiee
6orat, YeM pacTHUTEJbHBINA. byiaronaps He3aBUCUMOCTH OT COJTHEUHOTO CBETA KUBOTHbIE
3acesiuIn BCio Todllty Bojpbl. [To Ty Mopdosornueckux v MoBeJeHYeCKUX ajantaini
UX pasfessioT Ha CJAeAylollHe 3KOJOTHYeCKHe TPYMMbl: MJIAHKTOH, HEKTOH, OEHTOC.

Haankmon (ot rpeu. planktés — napsiumil, OayKIAIOUIMIA) — OpPraHUu3Mbl,
oGuTalolye B TOJIIIE BOAbI U BeIyllne MaccHBHbIA 00pa3 »kusuu (puc. 11). Ciona ot-
HOCSITCA MeJIKMe PakooOpasHble, KMIIEUHOMOJOCTHbIE, JJMUHHKA HEKOTOPBIX 6eCrno3Bo-
HouHbIX. Bce ux ajanTaumu HampaBJjieHbl Ha TOBbIILIEHHWE MJaBydecTH Tesa: 1) yBe-
JIMUEHNE TOBEPXHOCTH TeJsia 3a CUeT CIUIIOLIMBAHUS M YIUIMHEHHS] (DOPMbl, Pa3BUTHS
BBIPOCTOB 1 LIETHHOK; 2) yMEHbIIIEHHE MJOTHOCTH TeJia B CBA3M C PEIyKIHel CKeJeTa,
HaJIMuueM KHPOBBIX KareJib, My3blpbKOB BO3/lyXd, CJH3UCTBIX UEXJIOB.

Hexmown (ot rpeu. nektos — mnuapaiollyil) — OpraHuambl, 0OUTAIOIIHE B TOJ-
111e BOJIbI U BeJlylllie aKTHBHbIH 06pa3 »KU3HH (pbIObl, KHTOOOpPAa3Hble, JACTOHOTHE, TO-
JIOBOHOTHE MOJIIIOCKK) (puc. 12). [IpOTUBOCTOSITH TEUEHHIO UM [OMOratT ajanTaiiu
K aKTHBHOMY TJIaBAHUIO ¥ YMEHBIIEHUIO TPeHUsT Tesia. AKTHBHOE MJjlaBaHue JO0CTHra-
€TCS 3@ CYET XOPOLIO PA3BUTOH MYCKYJAaTypbl, SHEPIUH BblOpacbiBAEMOKH CTPYH BOJbI,
M3rnb6aHus Tesa, HAJWUUS TUIABHUKOB, JIACTOB M T. J. YMEHbBILIEHHWIO TPEHUS TeJsa




MoHATME O cpefde XuU3HU. BoaHas cpepa

CudhoHohopa
. vz 8 NopTyranbCKuii
Mepny3sa kopHepoT KpeseTtka kopabnuk

-

Puc. 11. lMNMpeactaButeny nnaHKToHa
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Kanbmap
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Puc. 12. MNpepctaButenn HeKToHa
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cnoco6CeTBYIOT: obTeKaemast opma TeJsa, 31aCTHUHOCTb KOXKHBIX MMOKPOBOB, Ha/MuHe
Ha KOXKe Yelllyd M CJIU3H.

benmoc (o1 rpeu. bénthos — rnybuna) — opraHudmbl, 0OUTAIOlIME HA JIHE BO-
JloeMa WM B ToJille JOHHOro TpyHTa (puc. 13). Ananrtaiuuu GEHTOCHBIX OPraHU3MOB
HarpapJjieHbl Ha yMeHbleHHWe TMJaByuecTH: 1) yTshKeseHue Tesia 3a CUET PAKOBHH
(MOJITIOCKH ), XHTHHU3UPOBAHHOH KyTHKYJbI (paku, Kpabbl, OMaphbl, JAHTYCTHl); 2) 3a-
KperjieHue Ha JIOHHOM cyOcTpaTte ¢ MOMOLIbI0 OpraHoB (UKcCalUK (TPUCOCKH Y TIH-
SIBOK, KPIOUbsl y JIMUMHOK py4eHHHKA) WJIH YIJOLIEHHOTO Tesa (cKaThl, kambasa), 3a-
pblBaHHe B TPYHT (MHOTOLIETMHKOBbIE YEPBH ).

Wi e
Kambana

B Vg

Yepsb Hepeunc Mopckue nunun

Puc. 13. MNpepctasutenn 6eHToca
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JlnumHka komapa YnuTka npyfaoBuK Krnon rnagbiw

Puc. 14. MNpepctaButenn HENCTOHA

B o3epax u npynax BblIeJISIIOT eLle OJHY 9KOJIOrMYeCKylo pyIIly OpraHu3MoB — HeHcToH. Hetl-
CMOM — OPraHu3Mbl, CBSI3aHHbIE C MOBEPXHOCTHON MJEHKON BOJAbI H 0OUTAIOLIHE MOCTOSIHHO HJIH

BpPEeMEHHO Ha 3TOH MJIeHKe WJIM 10 O cM BIiyOb OT ee moBepxHocTd (puc. 14). Mx Tesio ne cma-
UMBAETCsl, MOCKOJIbKY €ro MJIOTHOCTh MeHblle MJI0THOCTH BOfbl. OcoObIM 06pa3oM yCTPOEHHbIe KOHEUHOCTH
MO3BOJISIIOT MePeIBUraThCsl MO0 MOBEPXHOCTH BOJbI, He MOTpysKasich (KJombl BogoMepkh). CBoeoOpa3Hoi
IPYMNIof BOJAHBIX OPraHU3MOB SIBJSIETCS TAKKE nepugpumor — OpraHudMbl, 06pasylolile Ha MOABOIHBIX
00beKTax MJIeHKy oO6pacTaHusl.

E] Ha nnanete 3emiist BbIIEJSIIOT YeTbIpe OCHOBHbIE CPEibl KH3HU: BOJHYIO, Ha-
3eMHO-BO3/IyIHYIO, TOYBEHHYIO M »KHBOH OpraHu3m. B BojHo# cpene Jiimu-
TUpyloLMM hakTopom siasieTcs: Kucsopos. [lo xapakTtepy anantauni BoAHbIX
obuTaTeell pasnesiioT Ha SKOJOTHUECKHE TPYIIbI: MJIAHKTOH, HEKTOH, GEHTOC.

1. danTe onpegeneHune noHATUIO «Cpefa XusHum». Kakne cpefbl XU3HU MOXHO BbIAeNnNTb
Ha nnaHete 3emna? 2. OxapakTepu3ynTe 0COGEHHOCTM BOAHOW cpenbl Xu3Hu. 3. Yka-
XNTE UCTOYHMKM KUCMOPOAA W yrmekucnoro rasa B Boge. CogepxaHue kakoro u3 ra-
30B ABAAETCA NUMUTUPYIOLLMM hakTopoM? 4. [oyemy BO3HUKAIOT 3UMHUE U NETHME 3a-
MOpbl obuTatenen BofoemMoB? 5. YKaxuTe, Kakue U3 NepeqncrieHHbIX HUXE pacTeHun
SBNAIOTCA rugpodutTamMun: nywmua, cTpPenonucT, anodes, 0Coka, KyBLUMHKA, PUC, PSACKa,
nanupyc. 6. YctaHoB/UTe COOTBETCTBME MEXY 3KONOrMY4eCKUMu rpynnamMm BOOHbIX 06u-
TaTenen (NNaHKTOH, HEKTOH, 6EHTOC) M UX NpeacTaBUTENAMU: LyKa, Meay3a, kambana,
OCbMUVHOr, Kpab, fadHus, pak-oTLIeNbHUK.
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§ 9. HasemH0-BO3[YyILIHAA WU NOYBEHHAA CPEAbl XNU3HU

[a30BbIil peXUM Ha3eMHO-BO3AYyWIHONH cpeapl. OTJIMUUTEBHOH 0COOEHHOCThIO
Ha3eMHO-BO3JyLLIHON CpeJibl sIBJISIETCS] HAJHYMe B HEH BO3jyxa (CMecH rasos).

Bosnyx obJsianaet HU3KOH MJIOTHOCTBIO, MOTOMY HE MOXKET BBIMOJHSTH (PYHKIIHIO
OMNopbl JJIs1 OPraHU3MOB (33 MCKJIOUEHHEM JeTatolux). VIMeHHo HH3Kas MJ0THOCTb
BO3JlyXa OMNpeeJsieT ero He3HaYMTeJbHOE COMPOTHBJEHHE MPH MEPEIBHKEHUH opra-
HHU3MOB T10 TIOBEPXHOCTH MOYBLI M 3aTPYJHSIET UX MepeMelleHHe B BePTHKAJbHOM Ha-
npasseHu. Huskas mjioTHOCTb Bo3dyxa 0OYCJIOBJHBAeT TAKXKE HHU3KOE JaBJeHHEe Ha
cyuie (760 mm pr. ct. = 1 at™). BesiencTBie BbICOKOH MPO3PAavYHOCTH BO3IYX TOPa3mo
MeHbllle, YeM BOJIa, MPENSITCTBYET MPOHUKHOBEHHIO COJMHEUHOTO CBETA.

[a30BbIfi cocTaB Bosmyxa mnoctosiied (00 3TOM Bbl 3HaeTe W3 Kypca reorpadun).
Kucniopon v yriiekucsiblit ra3, Kak npaBuiio, He sIBASIOTCS JHMHTHPYIOLUMH (akTopa-
MH. B KauecTBe npuMecel B BO3JlyXe MPUCYTCTBYIOT BOJSIHbIE TMapbl U 3arpsi3HUTEJIH.

3a nocJjeHee CTOJIeTHE B pe3yJibTaTe XO3sHCTBeHHOH JesiTe/IbHOCTH YeJloBeKa B
aTMocepe pe3Ko TOBBICHJIOCH COAEP:KAHME OKCHJIOB a30Ta W cepbl, amMMHuaka, (op-
MaJlbIeTHa, TSKEJNbIX METaJVIoB, YIJIeBOAOPOAOB M Ap. HblHe »KMBYLIME OpraHu3Mbl
npakTHuecKu He npucnocobietbl K HUM. [lo 3Toll mpuunHe 3arpsisneHne aTMmocdepsbl
SIBJISIETCS] CEPbE3HON TJ100aJbHOH 3KO0JOrHUeCKOH MnpobJeMoi, TpeOytolleld ocyllecT-
BJICHHST TPUPOJOOXPAHHBIX MEPOIPUATHI Ha YPOBHE BCEX TOCYNAPCTB.

Bosmylunble Macchl nepemelaioTest B ropH30HTalbHOM H BEPTHKaJIbHOM HarpasJie-
HHUSIX, UTO MPUBOJIUT K MOSIBJIEHHIO TAKOTO KOJIOMHUECKOro hakTopa, Kak Betep. Bemep
MOJKET BbI3bIBATH MEpeMEellleHHE eCKOB B MyCThIHsAX (Mecuanble Oypu). OH crocoben
BbITyBaTh MOUBEHHbIE YACTUIILI HA JIOOOM pesibedpe, CHUXKAs MJI0J0POjINe 3eMeJib (Be-
TpoBast 3po3usi). BeTep okaspiBaeT MexaHUueCKoe BO3AEHCTBHE HA pACTEHHS] U MOXKET
ObITb MPUUMHON MOJIeranus 3epHOBBIX, 3aTpyaHsst X YOopKy. OH criocoGeH BbI3bIBAThH
BeTpPOBaJibl ( BbIBOPAauMBaHKe JIePEBbEB C KOPHIMH ), OypesioMbl (11epesioMbl CTBOJIOB Jie-
peBbeB), AeopmupoBaTh KpoHy. Ilepemeliienre BO3ayIIHbIX MACC CYLIECTBEHHO BJIHS -
eT Ha pacrpejiesieHle 0CaKoB U TeMIEePATyPHbIH pexKHM B HA3€MHO-BO3JyLIIHON cpejie.

BonHbiil pexxum HazeMHO-BO3AyLIHON cpeabl. HazemHo-Bo3nylHas cpena Mo-
JKeT OBbITh KaK TMpeesbHO HacblllleHa BJarod (TPOMUKH), Tak U odeHb OeaHa eto (my-
cThiHU ). Ocalku pacrpeiessiioTes HepaBHOMEPHO Kak MO ce30HaM, Tak M [0 Treorpa-
(bMYeCKUM 30HAM, BCJENCTBHE YEro BJAaXKHOCTb B cpejie KoJieOJeTes B LIMPOKOM JiHa-
NasoHe U SBJISETCS OCHOBHBIM JIMMHUTHPYIOLUIUM (haKTOPOM JIJIsi 2KMBbBIX OPTaHU3MOB.

TemnepaTypHblil pexKuM Ha3eMHO-BO3AYLLHON cpenbl. TeMnepaTypa B Ha3eMHO-
BO3JIYLIHOH Cpejle HMeeT CYTOUHYI0 U CEe30HHYIO MePHOAHYHOCTh, K KOTOPOH OpraHus-
Mbl aaNTHPOBAJUCh C MOMEHTA BbIXOJA »KW3HU Ha cyuly. [TosTomy oHa pexe, yem
BJIA’KHOCTh, MPOSABJAET cebsl KaK JUMHTUPYIOLINEH (DaKTop.
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Kaumar u mukpokaumar. C NOHATUSMH «TOTOJIa» U «KJIUMAaT» Bbl yKe MO3HAKO-
MHJICh B Kypce reorpaduu. Bam u3BecTHo, 4TO KH3Hb OPTaHU3MOB B HA3€MHO-BO3-
JyUIHOH cpejie 3aBUCHT He CTOJIbKO OT M3MeHeHHs! OTAe/bHbIX (PaKTOPOB, CKOJLKO OT
MX IMHAMHYeCKOro KoMIulekca — kiaumara. Kaumam — 3TO COBOKYIHOCTb MHOTO-
JIETHUX, OTHOCUTEJbLHO MOCTOSIHHBIX MOTOJHBIX YCJIOBHH /151 JaHHOH MecTHOCTH. MHo-
FOJIETHHH PEXKHUM MOrojibl XapaKTepuayeT THIl KJMMara MeCTHOCTH. B mownsitue k-
Mara BXOJST CyTOUHasi, CE30HHAsH U rojloBasi IMHAMUKA KJIMMaTHYeCKUX dakTopos. Tumn
KJUMaTa orpesiesisieTcsl reorpauueckum nosoxkeHneM MecTHocTH. Ha ero sonasbHoe
pacrpejiesieHHe MOTYT OKa3bIBaTh BJIHSIHUE TOPbI U CTENEHb YAaJeHHOCTH OT OKeaHa. B
ropax Ha0J01aeTcsl KIMMaTHiecKasi 30HaJIbHOCTb, aHAJIOTHYHAsT CMEHE 30H OT HU3KHX
HIMPOT K BbicOKUM B CeBepHoM moJyuiapuu (puc. 15). Jljisi MHOIHMX OpraHu3MoB Ba-

KM -y

Jlec
yMepeHHoW
nosnocskl

LoxpeBon
TPONUYECKNIA |
nec

CeBep _

_ Oksarop
N TbIC. KM~

Puc. 15. CmeHa KnnMaTnyeckmMx 30H B 3aBMCMMOCTM OT reorpadmny4eckon LIMpoThl
M BbICOTbI B ropax

[MpaBoobnagatens HapogHasa acBeTa
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JKEH He CTOJIbKO KJIMMAT PErHoHa, CKOJIbKO KOMIJIEKC (DAaKTOPOB B MX HEMOCPEICTBEH-
HOl cpesie oOuTaHusl. OH MOXKeT CyLIeCTBEHHO OTJIMYAThCSl OT OOLIMX KJAMMAaTHYECKHX
yeaoBuil. Mukpokaumam — KJIUMAT OTAEJBHBIX, HEOOJBIIHX YYaCTKOB TE€PPUTOPHH.
B kaxnoil KaumMatuueckoi 30He MOKeT (POPMHUPOBAThCSI 0OJIbLIOE pa3HOOOpa3ne M-
KPOKJIMMATOB.

O6uiasi xapakTepucTHKa MOYBbI KaK cpeibl XH3HHM. [louBa — Bepxuuil cjioi
3eMHOl KOpbI, 00Pa30BaBIIMIACST B pe3yJbTaTe B3aUMOIECHCTBHS KJMMATHUYECKHX U
OUOJIOTHUECKHX (hAaKTOPOB € MOJCTHIAIONIEH MOPOJOH (1MeCoK, MIMHA U T. J.), 00saja-
otk nuofopoareM. [TouBa KOHTaKTHPyeT ¢ BO3IYLIHOH CPeoil W BbIMOJHSET (yHK-
[MIO OMOPbI JJIsl HA3eMHBIX OPraHu3MOB, SIBJSIETCSI HCTOUHMKOM MHHEPAJBHOTO MH-
TaHWs Jisi pacTeHuid. B To »Ke BpeMmsi mouBa — cpejia XKHU3HH JiJIsi MHOTHX BHJIOB Op-
raHu3MoB. Jljisi Hee XxapaKTepHbl CJleylolllMe CBOWCTBA: OIpeleJieHHast CTPYKTypa,
BJIAXKHOCTb, TeMIepaTypHbIH pexKuM, aspaisi (oGecrieyeHre BO3IYXOM), pPeakiisi
cpenbl (pH), 3aconeHHOCTD.

HBIl (TYMYCOBBIfI) TOPHU3OHT, TJle HaKarMBaloTCs M MpeoGpasyloTcsl opraHuuecKHe BellecTBa,

4acTb M3 KOTOPbIX BBIHOCHTCS! B HIXKHHI CJI0H; 2) FOPU3OHT BBIMBIBAHHS, [JI¢ OCEAAIOT W NPeos-
pasyloTcsl BHIMBITbIE H3 BEPXHEro FOPU30HTA BeLIECTBA; 3) MaTepuHCKast opojia, KOTopasl npespatiaercs
B TOUBY. DTH FOPU3OHTBI CHJIHO Pa3jIMYaloTCs 10 XMMHYECKOMY COCTaBy M (uandeckuM cpoiictBam. [lo-
YBbI KJIACCU(ULMPYIOTCS MO THITAM (Y€PHO3EMbI, TOP(AHO-GOMOTHBIE, IEPHOBO-MOA30/UCTbIE U 1p.) H MO
BUJIaM (TecuaHsle, cyrnecuaHble, CyrJIMHKH, MIHHUCTBIE H JIp. ).

BepTuka/nbHas cTpyKTypa MouBbl HMeeT TPH OCHOBHbBIX FOPH30HTA: 1) MeperHoiHo-aKKyMy IS THB-

[lsoTHOCTE MOYBBI yBejuunBaeTcs: ¢ rayOMHOH. BuaxkHocTb, TemnepaTypa H
aspauusi T0YBbI TECHO B3aWMOCBSI3aHbl W B3aWMO3aBHUCHMBbl. TemrnepartypHble KO-
JeGaHusl B MOYBE CIJIaXKEHbI M0 CPABHEHHIO C MPU3EMHbIM BO3IYXOM M Ha ryyOuHe
1—1,5 M yxKe He npociexknuBatoTesi. X0pollo yBjaXKHeHHbIE TT0YBbI MeJIEHHO MPO-
rpeBaloTcsl U MeNJEeHHO OCThIBAlOT. [loBbilIeHHEe BJIA’KHOCTH M TeMIepaTypbl MOYBbI
YXYALIAeT ee a’paluio U HaoO60poT. [UapoTepMUUECKHH PEXKUM TOUYBbI U ee aspalius
3aBUCAT OT CTPYKTYpPbl MOUBbI. [JIMHUCTBIE MOYBbI M0 CPABHEHHIO C MeCUYaHbIMH CHJIb-
Hee yIepKUBAIOT BJATY, Xy:Ke aspupyloTcsl U Xyxke nporpeBatotcest. [lo peaxkunu cpefpl
nouBbl pazfessaiores Ha kucable (pH < 7,0), Heditpasnbhbie (pH =~ 7,0) u 1ienounble
(pH > 7,0).

Anantauuu pacTeHMii K XXUM3HU B Ha3eMHO-BO3/lyLIHOW cpele U nouse. B cBsizu
C T€M, YTO BO3IyX HE MOXKET CJYKHUTb HAJCKHOH OMOPOH, Y paCTeHUH MOSIBUIUCH Me-
XaHWUeCKHe TKaHW. Bbl yke 3Haere, uto 6GJiarofapsi MojBHKHOCTH BO3jlyXa (BETpy) Y
pacTeHuil chOpMHUPOBAJIUCL MPUCIOCOONEHHST K OMbIIEHUIO, PACIPOCTPAHEHHIO CIOP,
miogoB U cemsiH. LIupoku#i nuanasoH M3MeHeHHs] KJIUMaTHUeCKMX (aKTOpoB cTasl
MPUUMHON (POPMHUPOBAHHUS TJIOTHBIX MOKPOBHBIX TKAHEH.
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[TouBa B »KH3HH paCTeHI/Iﬁ BbIITOJIHACT d)YHKIlI/II/I 3aKperJieHust, BOILOCHa6)KeHI/IH,
UCTOYHHKA MHHEpPaJIbHOTO TMUTAHHUsA. KOHL[eHTpaLLI/IH IMHATATEJIbHBIX BEIIECTB B IOYBE
npuBeJia K pasBUTUIO Y paCTeHI/II:I KOpHeBOIU/I CUCTEMbI U MMPOBOASALLINX TKaHeH.

AnanTauuu XKMBOTHbIX K JXKM3HU B Ha3eMHO-BO3IYLUHOW cpene U nouse. YKu3Hb
BO B3BEILIEHHOM COCTOSIHUM B BO3JlyXe HEBO3MO)KHA HM3-3a €ro HHU3KOH TJIOTHOCTH.
XoTsi MHOTMe BUJIbl (HACEKOMbIE, MTHIBI) TPUCTOCOOUIUCH K AKTUBHOMY TOJIETY U MO-
TYT JUIUTENbHO TPeObIBaTh B BO3JyXe, UX Pa3MHOMKEHHE MPOUCXOJUT HA TTOBEPXHOCTH
nouBbl. [lepemeliieHre BO3/IYIIHBIX MACC B TOPU3OHTANILHOM M BEPTHKAJbLHOM Harpas-
JIEHUSIX HCITOJIb3YETCs HEKOTOPBIMH MEJIKMMH OpTraHU3MaMH /1Sl MacCUBHOTO paccesie-
HUs1 (Mayku, HaceKoMble, MPOTUCTHI). Huskasi naoTHOCTL BO3/lyxa crajia NpUUMHOH CO-
BEPILIEHCTBOBAHMS Y KUBOTHBIX B MPOLIECCE IBOJIOIUH HAPYKHOTO (UJIEHUCTOHOTHE ) U
BHYTpPeHHero (M03BOHOUHbIE) cKeJieToB. [1o 3TOl »Ke MpUUMHE HMEET MeCTO OrpaHnye-
HHe TIpeleJIbHOH Macchl W pa3MepoB TeJsla Ha3eMHbIX KMBOTHbBIX. Camoe KpyrnHoe »KH-
BOTHOE CyLUM — CJIOH (Macca /10 5 T) ropasjio MeHbllle MOPCKOro TMraHTa — CHHeEro
kuta (1o 150 1). Bnarogapst nosiBjeHMIo pasdHbIX THIOB KOHEUHOCTEH MJIEKOTHTAIOLIHe
CMOIJIH 3aCe/INTh pa3HooOpa3Hble M0 XapakTepy peJsbea yyacTKH CyLLH.

JKuBoTHBIE, O6WTalONIMe B TOYBE, UMEIOT s ajanTtalui JUis >KU3HU B HeH
(puc. 16). [lna Hux xapakTepHbl pa3Hble CrocoObl MepeiBHKEeHHsI B TI0UBE: PhIThe XO-
JI0OB U HOp (MeZBelKa, KPOT), pa3ABHUTaHHe MOYBEHHBIX YACTHIL U TPOKJIAAbIBAHHE XO-
JIOB (JIOXK/IeBble UepBH), TIOJ3aHHE CPEIM TMOUYBEHHBIX YACTHIL (JIMUHHKH HACEKOMBbIX).
B cBsisu ¢ 3THM B npouecce 3BOJIOUMH BbIPaOOTAMMCh COOTBETCTBYIOLME a/laNTalluu:
KornaTeJibHble KOHEUHOCTH Y 3eMJIEPOIOIIMX OPTaHW3MOB, MMIPOCTATHUECKHH CKeJeT y
KOJIbUATBIX UepBeH, KOrOTKH y HaCeKOMBIX, MHOTOHOXKEK.

Y KpOTOB, TepeMelialolMXcsi B Y3KUX XO/laX, LIepCTh YKJaibiBaeTcs B JBYX Ha-
npasJsenusx. [louBeHHble KUBOTHBIE MMEIOT KOPOTKOE KOMIMAKTHOE TeJ0 C HeHaMo-
KaloLUMH MOKPOBaMU (MJIEKOMUTAIONIME ) WK MOKpPbITOe cau3blo. Hemocratok cera
B MOYBE MpPUBEJ K CHHKEHHMIO 3PeHMs] Y MHOTHX TOYBEHHBIX XKHBOTHBIX. ¥ KpPOTa Kpo-
111euHble, HEeJIOPA3BUTHIE 11432 YACTO CKPBITHI MOJ CKIAAKOH KOXKH.

AN
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MepBsenka ,El,ox,u,esom 4yepBb

Puc. 16. O6butatenu no4sbl

[MpaBoobnagatens HapogHasa acBeTa
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E] B HazemMHO-BO3IyLIHOH cpele OpraHu3Mbl OKPYKEHbI BO3AYXOM, HMEIOLIUM
HH3KYH0 BJIQXKHOCTb, IJIOTHOCTb W JABJIEHHE, BLICOKYK MPO3PAYHOCTb M CO-
JlepxKaHue KUCJI0poia. BuiaxKHOCTb SIBJSIETCS] OCHOBHBIM  JIMMUTHPYIOLLIMM
cakropoM. IlouBa Kak cpesa »KH3HH MMeET ONpele/IeHHYI CTPYKTYpY, I'd-
JPOTEPMUUECKUH PEXKUM, aspaluio. Y pacTeHUH W »KUBOTHBIX K »KM3HH B Ha-
3€MHO-BO3/IYyLIHON U MOYBEHHO! cpenax BblpaboTasuch pagHooOpasHble ajar-
TaLUH.

1. OxapaKkTepuayiiTe CBOMCTBA BO3AyXa, Kak KOMMOHEHTa Ha3eMHO-BO3AYLUHOM cpefpbl.

. 2. Kakune hakTopbl Ha3eMHO-BO3AYLLHON cpefbl ABMASIOTCA MUMUTUPYOWMMN? TTovemy?
3. lMNMepeuncnmute 0CO6EHHOCTM NOYBbI, Kak cpedbl Xn3Hu. 4. O60CHyTe Heo6Xx0aMMOCTb
NOSIBNEHUS Y PaCTEHUI MeXaHUYEeCKMX, MOKPOBHbIX Y MPOBOASALLMX TKaHEW B CBA3W C Bbl-
XOOOM B Ha3eMHO-BO3OyLUHYIO cpedy. 5. Kakue agantaumm XMBOTHbLIX MO3BOMASIOT UM
obutatb B noyse? 6. MNoyemy nocne O6WUALHOrO AOXAA HA MOBEPXHOCTU MOYBbI MOXHO
yBMOETb MHOMO [OXAEBbIX YepBen?

§ 10. XKuBoi opraHu3m Kak cpefia X13Hu

XapakrepHble 0COOEHHOCTH OpraHu3Ma Kak cpefbl :kM3HU. OTHOCHTE/BLHOE T10-
CTOSTHCTBO BHYTPEHHEH CPe/ibl OJJHOIO OPraHM3Ma — X03siMHa — JlaeT BO3MOXKHOCTb
MCIOJIb30BaTh €ro TeJIO JAPYrHMM OPraHu3MOM — COXKHTEJEM — B KayecTBe Cpe/bl
KU3HH. XO3AUH — OpranusM, sIBJSIIOLLMACS CPEoH KU3HU /ISl IPYTHX OpPraHUu3MOB.
Coorcumenv — opraHuam, MOCEJSIIOLIMICS HA [MOBEPXHOCTH WJM BHYTPH TeJja JApy-
roro opranuama. CoxKuTe/ib MOKET ObITb YISl X035iMHA HEHTpaJibHbIM (MaJjibKH pbiO B
KUIIEYHOH MOJOCTH MOPCKHX KHILIEUHOTOJOCTHBIX *KMBOTHBIX). OH MOXET MPUHOCHTD
eMy M0J1b3y, CHabKasl MUTaTe/IbHbIMH BellleCTBaMH (a30T(QUKCHPYIOLIHe KITyOeHbKOBbIE
Oakrepun U 6060Bble pactenusi). Ho oH MoxKeT MPUUHHSThL XO3sIMHY BpEJ, HCMOJIb3YS
ero nurarte/ibHble BElLeCTBa (acKapuaa yesoBedeckas M YesoBek).

Tepuii U rprOOB), MPOTHCTOB (M3eHTepUIiHAs ameOa, TPUXOMOHA/A) U MHOTOKJ/I€TOUHbIX OpraHu3-

CozxxuTesiedt 6oJiblle BCEro Cpeii MUKPOOPraHH3MOB (BCe BUPYChl, HEKOTOPbIE MpeJicTaBUTeH Gak-
MOB, HMEIOIIHMX YIPOLIeHHOe cTpoeHHe (MJIOCKHe W KpyrJible YepBH, HEKOTOpble HACEKOMBIE).

Haubosiee yacto B mpupoae BCTpPeUalOTCsl B3AUMOOTHOLLEHHS, KOIJA COXKHTEJb
JKMBET 32 CUET XO35IMHA W YIHETAeT €ro »KU3HEAeSTeJbHOCTb. DTH B3aHMOOTHOLLIEHHS!
Ha3bIBAlOTCS napasumudmom (Ot rped. pardsitos — HaxJeOHHUK), a COXUTENH —
napasumamu. Axanemuk E. H. [TaBjnoBcKu# nan um cieayroliiee ornpejesieHue:
«[lapagutamMu Ha3bIBAIOT »KUBOTHBIX, KOTOPble XKUBYT 3a cueT 0coOeil JApyroro BUJA,
Oy/lydd TECHO CBsi3aHbl C HUMM B CBOEM »KM3HEHHOM LHKJeEe Ha OOJblIEM WU MeHb-
LIEM €ro MpOTSKEHUU .



JKMBOW OpraHn3M Kak Cpefia Xu3Hu 41

[Tapa3uThbl MOTYT Moce/siTbcsl Ha MOBEPXHOCTH TeJsa XO3fMHA KaK B Clydae 9K-
monapasumusma (BiH, GJOXH, KJIEUIH, KJIOMbl) WK BHYTPU HEro B cjyyae 9HOO-
napazumuama (MaJasipUUHBIN T1a3MOJMH, acKapuibl, BJIACOTJIABbl, ObIYHH IEMEeHb).
Y 3KTOnapasuToB 0O0JiblIAs YaCTh Teja HAXOAUTCS BHE X03sIMHA (B KOHTAKTE C OKpY-
JKalollell cpesiof) M JiMIlb OPraHbl MUTAHUST BHEAPSIOTCS B €ro »KUBble TKaHW. Y 9H-
JIONapa3uToB B MPOLECCe IBOJMIOLHMH BLIPAOOTANMUCh 0COOBIe TPUCTTOCOOJICHHST: OPraHbl
thuxcauuu, obecreunBaioline o6UTaHke B OpraHu3Me Xo3siHa (KyTHKYJsipHbIEe KpIou-
K, TIPUCOCKH); crieludUUecKril TIOKPOB TeJia, 3allMUIaoNIMi Napa3uToB OT TepeBa-
PHUBAHMS MHILEBAPUTEJILHBIME COKAMH XO35IHHA.

[ToriaB BO BHYTpEHHIO Cpely XO35MHA, 3HAOMNAPA3HUT MOJy4aeT Pl Mpeumy-
11LeCTB:

1) obunne serko AOCTYMHOH JIsl YCBOEHUS MMHILHK, He TPeOyiolleld mepecTpoiiku
MpOILeCCOB THUIlleBapeHHs. Hanpumep, KJIETOYHBIH COK pacTeHH#, KPOBb »KMBOTHBIX,
COJlePKUMOE HX MULIEBAPUTENLHOTO TPAKTA, Y2Ke MOJABEPTHYTOEe (PepMeHTaTHBHOKH 00-
paboTKe;

2) 3alIMILEHHOCTb OT HEMOCPEACTBEHHOTO BO3/ICHCTBHSI aOHOTHYECKHX M OHOTHYE -
CKMX (aKTOpOB BHelllHel cpefpl. Bece B3auMOLEHCTBHS CO CI0KHBIMU W U3MEHSIIOLIN -
MHCST OKPY?KaIOLIMMH YCJIOBHSIMU W Bparamu 6epeT Ha cebsl OpraHu3M Xo351MHa;

3) OTHOCHTeJbHAsl CTAaOWJIBHOCTb YCJOBMH CylllecTBOBaHMsl. BHyTpeHHsisi cpe-
Jla opraHuama no psity (M3MKO-XHUMHUECKHX (DAKTOPOB MMEET BbICOKYIO CTeleHb Mo-
CTOSIHCTBA.

B To Ke BpeMsl opraHu3M Kak cpejla »KH3HHM CO3/aeT sl 1apasuToOB HEKOTOpble
9KOJIOTMYECKHE TPYAHOCTH:

1) orpaHHueHHOCTb Cpe/ibl BO BPEMEHH W MPOCTPAHCTBE;

2) TPyAHOCTb pacnpoCTpaHeHHsl OT OAHOH 0CcOOM X035IMHA K JPYrof;

3) CJI0XKHOCTH B 0OecreyeHu KMCJI0POIOM;

4) 3aUMTHBIE PeaKIMH OPraHu3Ma X03sMHa.

Kak npeumyliiiectBa, Tak 1 5K0JOrHYECKUe TPYAHOCTH »KU3HH B IPYTrOM OpraHu3me
SIBUJIMCh MPUUMHOH (POPMHPOBAHHUS Y MapasUTOB PasHooOpasHbIX aganTalyi, Mo3Bo-
JSOLKX UM 3P(HEKTHBHO PA3SMHOXKATHCS U MPOLIBETATh.

Apantauuu K KM3HM B JIpyrom opraHudme. OOu/He JIerKo JAOCTYMHOH TMHIIH
NPUBEJIO K YIIPOLLEHUIO CUCTEMbI THllleBapeHust y napasutos. Hanpumep, y nedeHou-
HOTO cocasbliliKa MUllleBapUTeabHast CHCTeMa YIpollleHa, a y Oblubero LernHs 1 BoBce
yTpaueHa. BcacbiBaHHe NUTAaTe/IbHBIX BELIECTB Y JIEHTOUHBIX YePBEH MPOHUCXOAUT BCel
MOBEPXHOCTHIO TeJa.

Y napasuTHYECKUX pacTeHUH MUTaHME COKAMH XO3sIMHA MPUBEJO K PEIyKIHH CH-
cTeMbl (hOTOCHHTE3a W yTpaTe Xnopoduana. Cpeart pacTeHHH BCTPEUAIOTCS TOJHBIE
napasuThl W noJynapasutsl. [lapagutsl He comep:kat xnopoduiia, Hanpumep, MOBU-
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Puc. 17. PacteHuns-napasvtel 1 nonynapasuTbl

JIMKa, 3apasuxa, padduesnsi, netpo kpect. [losynapasutbl (omesa) UMEIOT XJ0pO-
nJiacTel U 6epyT OT pacTeHust TOJbKO MHUHepaJbHble BelllecTBa (puc. 17).

B otnnune oT cBOGOAHOMKUBYLIMX OPraHU3MOB, KOTOpblE CAMH B3aHMOJEHCTBYIOT
C OKPYKAIOLEH CPeoH, MapasuTbl «IEPEJOKUINY» TAKECTb PeryJ/silui OTHOLLICHUH
co cpenoit Ha xo3suHa. OTCyTCTBHE Y MapasuTOB HEMOCPEACTBEHHOTO KOHTAKTa C (ak-
TOpaMHi BHELIHEH Cpe/ibl MPUBEJIO K YIPOIEHHIO CTPOEHHS] HX HEPBHOH CHCTEMBI H pe-
JYKUMH OpraHoB 4yBcTB. OTnaja U HeoOXOIMMOCTb BbIpaGOTKH MPUCTIOCOOIEHHUI st
AKTUBHOM W MACCHBHOW 3aLUMTBI OT BPAroB.

Tak kak ycjoBusi 0OUTaHHS APA3UTOB TOCTOSTHHBI U ONTHMaJbHBI, Y HUX HET He-
00XOIMMOCTH BbIpabaThiBaTh CJI0XKHbIE MEXaHM3Mbl alanTalydl. DTO MPUBOIUT K KO-
HOMMM PacxXola HEPrHM Ha MPOLECChl, He CBS3aHHBIE C MOJUIEPKAHUEM KH3HeJes-
TEJILHOCTH.

OrpaHu4yeHHOCTb Pa3MepoB cpejibl OOUTaHHsI TAPA3UTOB KOMIIEHCHPYETCSl MaJibl-
MW pa3MepaMH MX TeJla M YNpOlleHHeM BHEIIHEro CTPOeHHsl, a TPYJAHOCTH B pacrnpo-

[MpaBoobnagartenb HapogHaa aceeTa
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CTPpAHEHHWHW — IMOBbILIEHHUEM CIOCOOHOCTH K PasMHOXKEHHIO. OFpOMHaH IJIOJJOBUTOCTb
Yy napasuToB IoJydyuJa Ha3BaHHe «3aKOoHa 60JbLIIOr0 YKCIa UL .

Hanpumep, uesoBedeckasi ackapuia 3a CyTKH criocoOHa OTJI0XKUTL 250 Thic. suil, a 3a
5—6 mecsieB nosoBoi 3pesocth — 50—60 mun sun. Mx macca B 1700 pas npesocxomut
mMaccy CamKH.

MHuTeHcuBHOE pa3BUTHE MOJIOBOH CHCTEMbl 06€CMeUUBaET BbICOKHE PErpoiyKTHB-
Hble BO3MOXKHOCTH BHIA. DTOMY TaKKe CMOCOOCTBYIOT napmeroeered (pasputue 6e3
OIJIOAOTBOPEHHS ), NOAUIMOPUOHUS (KOTJA U3 OJHOTO sila MOSIBJSETCS] MHOTO 3apo-
Jbliiieit), 6ecnosoe pasmrogcere (CaMKi POXKIAIOT TOJbKO CaMOK ). Bo3HHKHOBeHMe
eepmagpodumuama (CoBMelLlEHHE B OJHOM OpPraHM3Me MY»KCKOIl H YKEHCKOH MOJIOBbIX
CHUCTEM ) SIBJISIETCS rapaHTHeH MOJI0BOTO Pa3MHOXKEHHUs MIPH HAJMUHM JaxKe OJIHOH 0COo-
6u. 3auiura onioJ0TBOPEHHBIX SIML MHOTOCJOHHBIMU 060JI0UKAMH U 0OecriedeHHe 3a-
pobIllIa MUTaHWEM CMOCOGCTBYIOT BBKMBAHHIO MOTOMCTBA. PasBuTHe mpucrnocobiie-
HUH JJIS1 BbIXOJA JIMUMHOK M3 sIilla W TeJIa X035iMHA BO BHEIIHIOW CPely M MX Mpo-
HUKHOBEHHE B OPraHW3M HOBOTO XO35IMHA CMOCOGCTBYIOT PaCCEsICHHIO.

bBnarosapsi cMeHe X03sieB B »KH3HEHHOM LIMKJe MapasuTa He JOMyCKaeTcsl CKOM-
JieHWe B OJIHOM OpraHuaMe OOJIbILIOTO KOJHYeCTBa 0COOEH, UTO MOTJIO Obl MPUBECTH K
rUOe/IH X035IMHA.

Cyio)kHOCTH B obecreyeHlH KMCI0POJOM MPUBEJH Y Tapa3uToB K PeIyKLUHH JIbl-
XaTeJbHOH CHUCTEMbl W Tepexoay K aHaspoOHOMY JblxaHHio. Tak Kak MX sHepreTuye-
CKMe 3aTpaThbl HEBEJMKH, a 3arachl MUIIM HEHCCIKAEMbl, TO TAKOH CrOCO0 JbIXaHUS
ornpabjiaH.

BaanmooTHolIe€HHS1, KOTa OIMH OpPraHu3M (MapasuT) XKUBET 3a CUET JPYroro
(xo3siMHa), Ha3bIBaIOTCA mapasutuaMoM. [lapasut, mcmosb3yloumi Xo3siuHa
KaK Cpejly »KH3HH, MOJy4aeT psifi MPEUMYILIECTB, HO TMPH 3TOM HCIBITHIBAET
sKoJiornyeckre TpyaHoctH. OCHOBHbIE afanTallid K MapasuTH3My: Masible
pasMepbl TeJsia, YIpolleHHe BHELIHErO U BHYTPEHHETO CTPOEHHS], MOBbILIIEHHE
CMOCOOGHOCTH K pa3MHOXKEHHUI0, HAaJUYHe CMEHbI X03s5ieB B KH3HEHHOM LHKJIE.

1. Kakoe BnusiHMe MOXEeT OKasblBaTb COXUTENb Ha CBOEro xo3anHa? 2. Kakue B3anmmo-

. OTHOLLEHWA MEeXAy opraHM3Mamun HasblBatoTCs napasutuamom? 3. B yem npenmyliectea
opraHuama Kak cpefbl Xu3Hn? 4. Kakue akonormyeckme TpygHOCTM ONna obutatenen co-
30aeT OpraHn3m Kak cpefa XusHu? 5. HasoBute OCHOBHble apjanTauMu OpPraHv3MoB K
XW3HW B OpYyromM opraHuame. 6. YTo nossonsieT nonuHy (6060BOE pacTeHue) pacTu Ha
6edHbIX MecyaHblX no4YBax M AaBaTb XOPOLUUIA ypoxKan?




Bup,
fnaga2 W nonynauus

§ 11. Monatue Bupa. Kputepuun suaa

Bun kak TakcoHomuueckasi Kareropusi. UToObl H3yyaTb MHOrooOpasue »KHU3HH,
yesIoBeKy HeoOXolMMo Obl10 pazpaboTaTh cHCTeMy KjacCH(HUKAllMK OpPraHu3MOoB Jijist
pasnesienust ux Ha rpynnbl. Kak Bbl y»ke 3HaeTe, OCHOBHOH CTPYKTYpHOH eIMHHLEH B
cUCTEMaTHKE KMBBIX OPraHU3MOB SIBJSIETCS BU/L.

Bud — ucmopuuecku caoscuswasncs co8okynHocmes nonyaayui, ocoou
Komopolx ¢x00HbL no mopgorozuveckum, guauorozuieckum u ouoxumuye-
CKUM npu3Hakam, c60600HO cKpewusaromcesa u daron naodosumoe nOMoMm-
cmeo, npucnocodaenol Kk onpedeneHHblM YCA0BUAM cpedbl U 3AHUMAlOM 6
npupode obwyro meppumopuro — apeaa.

st Toro 4ToGbl OTHECTH 0COOEH K OJHOMY W TOMY K€ WJIM K pasHbIM BHAAM, HX
CPaBHHUBAIOT MeXKIy coOO0H M0 PsiLy OMpeeseHHbIX XapaKTepHbIX MPU3HAKOB — KpH-
TepHeB.

Kpurepuu Buga — COBOKYIHOCTL XapaKTe€PHbIX OAHOTHIHBLIX MPHU3HAKOB, MO KO-
TOPbIM 0COOM OJIHOTO BHJIA CX0KH, & 0COOH Pa3HbIX BUIOB PA3JIMUAlOTCsl MEXKIy COOOH.
B coBpemenHOl GMOJIOTHM BBIIEJSIOT CJELylOLIHE OCHOBHbIE KPUTEPUH BUAA: MOPdoO-
JIOTHUECKHH, (hU3HOJIOTHUECKHI, OHOXMMUUECKUI, FreHeTHUECKHI, IKOJIOTHIEeCKUH, Ieo-
rpaduueckuit.

Mopdghoroeuueckuil Kpumeputi oTpaxcaeT COBOKYIMHOCTb XapaKTePHbIX MpH3Ha-
KOB BHellHero ctpoenusi. Hanpumep, BUbl KieBepa pa3jinyailoTest Mo OKpacke colpe-
THil, opMe U OKpacke JHCTbeB (puc. 18). DTOT KpuTepHil OTHOCHTEJbHBIN. B npe-
Jiesiax BUaa 0coOM MOTYT 3aMETHO Pas3jiMyarhbCsi M0 CTPOEHHIO B 3aBUCHMMOCTH OT MOJIa
(noaosoil dumopghusm), crajun pasBuTHs, criocoba Pa3MHOXKEHHS, YCJIOBHH Cpepl
o0OHTaHUsI, MPUHAJIEXKHOCTH K COPTAM HJIM TOPOJIAM.

Hanpumep, y KpsikBbl camell SIpKO OKpalleH, a camKa TeMHo-0Oypasi, y Gsaropos-
HOrO OJIEHSI caMlibl HMEIOT pora, a y camok ux HeT (puc. 19). ¥ 6abouku KamycTHOH
OeJISTHKH TyCeHHUIA OTJIHYaeTCcsl OT B3POCJOH O0COOM BHELIHUMH MpHU3HAKAMHU. ¥ nano-
POTHHMKA LIMUTOBHUKA MYKCKOTO CMOPO(HUT UMEET JIMCThsI U KOPHH, a raMeTO(uUT mpej-
CTaBJIeH 3eJIeHOH MJIaCTUHKON ¢ pu3onaaMu. B To »ke BpeMsi HEKOTOpble BUJIbl HACTOJb-
KO CX02KH MO MOP(OJIOTHYECKHM MPU3HAKAM, YTO HUX HA3bIBAIOT BUIAMH-IBOHHHKAMH.
Hanpumep, HeKoTOpble BHJbI MAJSIPHIHBIX KOMApOB, APO30(HJ, CeBepOaMePHUKAHCKHUX
CBEPUYKOB BHEUIHE HE PAasJiMyatoTCsi, HO He CKPELIUBAOTCS MexIy COOO0H.

Takum 06pazom, Ha OCHOBAHMH OJHOTO MOPQOJOrHUECKOT0 KPUTEPHUST HEJb3s CY-
JIUTb O TPUHAJIEXKHOCTH OCOOH K TOMY WJIH UHOMY BHJLY.
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Knesep nonay4uin Knesep ropHbii

Puc. 18. Mopdonornyeckre pasnuyuns pasHbix BUOOB Kresepa

Kpsiksa - OneHb 6naropofHbIv

Puc. 19. BHelwHne pasnuyma caMuoB M CaMOK — [0Ka3aTeflbCTBO OTHOCUTESIbHOCTM
MOPONOrn4ecKoro KpuTepusi

MNpaBoobnanaTtens HapogHasa acseTa
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dusuonoeureckull Kpumepuil — COBOKYITHOCTb XapaKTepHbIX 0coGeHHOCTeH
MPOLECCOB JKU3HENEATENBHOCTH (PA3MHOMXKEHHUS], MUIIEBAPEHHS], BblIeJEHHsT W Jp.).
OnHUM M3 BaKHBIX MPHU3HAKOB SIBJISIETCST CMOCOOHOCTh 0coOel ckpeliuBarbesi. Oco-
61 pasHbIX BUAOB HEe MOTYT CKPEULIMBATbCS M3-3a CABHTA CPOKOB pPa3MHOXKEHHsI, He-
COBMECTHMOCTH MOJIOBBIX KJIETOK, HECOOTBETCTBHSI MOBEJICHHS B OpauyHblil MEpHO.L.
DTOT KPUTEPHI OTHOCHTEJIbHBIN, MOCKOJbKY H OCOOM OJHOIO BHIA HHOIJA HE MOTYT
cKpewuBaTbesl. Hanpumep, pactenust ofyBaHuHMKa Ha I0XKHOM CKJIOHE XOJiMa 3allBeTa-
0T paHbllie W MOTYT OTLUBECTH K MOMEHTY LIBETEHHMsI PACTEHHH Ha CEBEPHOM CKJIOHE.
3HauUT, onblieHHe Mex1y HUMH OyleT HEBO3MOXKHO, XOTSI OHM M OTHOCSITCSI K OJIHOMY
BUay. 11 Hao60pOT, W3BECTHbI TakWe BH/bI, MPEACTABUTENH KOTOPHIX MOTYT CKpELIW-
BaTbCsl Mexkay coOol. Hanpumep, Jowans U oces, npeacTaBuTe M HEKOTOPBIX BHIOB
UB, TomoJiel, 3aKueB, Kanapeek. M3 storo caenyer, uro s onpenesneHnsi BULOBOH
MPHUHAJIEXKHOCTH 0CO0EH HEIOCTATOUHO CPABHUBATH MX TOJIBKO M0 (DU3HOJOTHUECKOMY
KPUTEPHIO.

Buoxumuueckuii kpumepuil otTpaykaeT xapaKTepHbIH XUMHUYECKHH COCTaB TeJa
1 0OMEH BelleCTB. JTO caMblil HeHallexKHbIH KpuTepuil. Het BelecTs nin 6Guoxumu-
UeCKHUX peaklMi, XapakTepHbIX TOJIBKO J/Isl orpejeseHHoro Buaa. Ocobu oaHoro BHaa
MOTYT 3HAYMTEJIbHO PA3MyaThCsl M0 3THM rokasaressMm. Tormna kak y ocobeil pasHbIX
BUJIOB CHHTE3 OEJIKOB M HYKJEMHOBBIX KMCJIOT MPOUCXOANT OAMHAKOBO. Psii Guosoru-
YeCKH aKTMBHBIX BEIIECTB MIPAOT aHAJOTHMYHYIO poJib B OOMEHE BEIIECTB y pas3HbIX
BuoB. Hanpumep, xsopocuii y Bcex 3esieHbIX pacTeHHH yuyacTByeT B (DOTOCHHTe3e.
3HauuT, onpejeseHre BUAOBOH MPUHAAIEKHOCTH 0coOel Ha OCHOBAHWHM OJHOTO OHO-
XUMHY€ECKOTO KPUTEPHST TOXKE HEBO3MOXKHO.

Tenemuueckuil kpumepuil xapakTepusyeTcsi orpeieJieHHBIM Ha6OPOM XPOMOCOM,
CXOJIHBIX M0 pasMepam, (opMe U cocTaBy. DTO CaMblil HAJIEXKHBIH KPUTEPHI, TaK Kak
OH sIBJIsIeTCS (haKTOPOM PETPOAYKTHBHON H30JSLMH, MOLIEPKUBAIONIEH TeHEeTHIECKYIO
1eJIOCTHOCTh BUAA. OJHAKO W 3TOT KPUTEpHH He siBjsieTcsl abCoJIOTHBIM. ¥ ocobei
OJIHOTO BHIA 4YHCJIO, Pa3Mepbl, (OpMa U COCTaB XPOMOCOM MOTYT Pa3iuyaTthcsi B pe-
3yJIbTaTe I'eHOMHbIX, XPOMOCOMHBIX M I'eHHbIX MyTaUMi. B To ke BpeMmsi npu ckpe-
IIMBAHUK HEKOTOPBIX BHJIOB HHOMAA [OSIBJASIIOTCS KM3HECNOCOOHbIE [JIOIOBUThIE
MeXXBHIOBble THOpUIbl. Hanpumep, cobaka v BoJIK, TOMOJb M MBA, KaHapeiKka W 3s-
O6JIMK TpPH  CKpeLIMBAHUM JAIOT MJIOJOBHTOE MOTOMCTBO. TakuM 00pasoM, CXOj-
CTBA I10 JIAHHOMY KPHUTEPHIO TaKxkKe HEeIO0CTATOYHO, 4TOObI OTHECTH 0COOeH K OJIHO-
My BHLY.

IJKoaoeudeckutl kKpumepuil — 3TO COBOKYNHOCTb XapakTepHbIX (DakToOpoB
cpefibl, HEOOXOAMMBIX YISl CylleCTBOBaHUsl BUAA. Kaxkaplil BUAL MoxKeT oOUTaTh B TOH
cpejle, rie KJAMMaTHYeCKHe YCJIOBHSI, 0COOEHHOCTH MOUBLI, XapakTep pesbeda U HC-
TOYHHKHM MUUIM COOTBETCTBYIOT €ro mnpejesam TojepaHtHoctd. Ho B 3THX Ke ycio-
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BHUSIX CpeJibl MOTYT 0OMTaTh W OPraHU3Mbl PYruX BUAOB. BbiBeneHHe ueoBEKOM HOBbBIX
MOPOJL »KMBOTHBIX M COPTOB PACTEHHH MoKasaso, 4TO 0COOH OJHOro BHAA (JMKHE H
OKYJIBTYPEHHbIE ) MOTYT 2KHTb B CHJILHO PA3/IMUAIOLIUXCS YCJOBUSIX CPeJibl. DTO J0KA3bl-
BaeT OTHOCHTEJILHBIH XapakTep 3KOJOMMUECKOr0 KPUTEPHsT U HEOOXOJAMMOCTb HCIMOJIb-
30BaHHUsl PYyrUX KPUTEPHEB TPH ONpeeseHHH TPUHALIEKHOCTH 0co0el K orpe/ie/eH-
HOMY BHLY.

Teoepagpuueckuil kpumepuii npeicTapsier OG0 ONPEIEIEHHYIO YACTh 3€MHOH
MOBEPXHOCTH (apeaJs) B MpHpoje, e 06UTalT 0coOM JTaHHOTO BUAA.

Hanpumep, sucTBennuua cubupcekasi pacrnpocrpanena B Cubupu (3aypasbe), a
JIMCTBeHHUIA naypckas — B [Ipumopckom kpae (Hanbhuii Bocrok), mopouika — B
TYHJpe, a YePHHKA — B yMEPEHHOMH 30He.

DTOT KpUTEpHH YKa3blBaeT Ha MPUYPOUEHHOCTb BHJA K ONpe/eeHHOMY MeCTO-
obutanuo. Ho ecTb Buibl, He MMelOlIMe UETKHUX TFPAHUL, paccesieHusi, a oOUTalolI1e
MPAKTHUYECKH MOBCEMECTHO (JHIIAHHUKK, OaKTepUH). ¥ HEKOTOPBIX BUIOB BOOOLLE HET
coOcTBeHHOro apeasia. OHM COMpPOBOXKIAIOT YesIoBeKa W HA3BIBAIOTCS CUHAHMPONHLL-
mu sudamu (KOMHATHAs MyXa, MOCTEJIbHBIH KJIOIM, JIOMOBasi Mblllib, cepas Kpbica). ¥
pa3HbIX BMAOB MOTYT ObITb COBMAAAIOLIME MECTOOOUTAaHHs. 3HAUUT, H ITOT KPUTEPHI
MMeeT OTHOCHTEJIbHBIH XapakTep M He MOXKET HCIIOJb30BAThCsl B KauecTBe €IMHCTBEH-
HOTO J/1s1 OTIpe/ie/ieH!sT BUIOBOKH MPUHAIUIEAKHOCTH O0COOEi.

Takum 06pa3om, HU OJIMH M3 OMHUCAHHBIX KPUTEPHEB He siBJsieTCsl aBGCOJIOTHBIM U
YHHUBEpCaJIbHbIM, TO3TOMY [PH OMpeeeHHN TPUHAVICKHOCTH 0COOH K OMpe/ie/IeHHO-
MY BUJly CJIeJlyeT YUHTbIBATb BCE €r0 KPUTEPHH.

Apean Buna. lousatre 06 aHaeMuKax U Kocmonoautax. CorsiacHo reorpaduue-
CKOMY KPHTEpPHIO, KaXIblll BUIL B NPUPOJIE 3aHUMAET ONPEIeJEeHHYI0 TEPPUTOPHIO —
apeail.

Apeana (ot jar. area — MNJOLIA/b, TPOCTPAHCTBO) — 4ACHb 3eMHOU No8epx-
Hocmu, 8 npedeaax KOMOPOU PaAcnPocmpanervl U NPOXo0AMm NOAHGLL YUKA
c80e20 pa3zsumus 0ocobu daxnnHozo suda.

Apeast MoxkeT ObITh craowHoIM Wi npepolsucmoin (puc. 20), obuwupHoim WIn
oepaHuuerHolM. Bupl, nmerole oOIIMPHBIA apean B npeaesax pa3HblX KOHTHHEH-
TOB, Ha3bIBAIOTCS BUAMU-KOCMONOAUMAMYU (HEKOTOPbIE BU/bI MPOTUCTOB, GakTe-
puit, rpu6os, smuiaiiHukoB). Korna apeas pacrnpoctpaHeHHsi OueHb Y3KHH U HaXOIUTCS
B NpeJiesiax HeGOJIbIIOT0 PernoHa, To HACEJSIOUINH ero BUJL HA3biBAeTCs IHAeMUKOM
(oT rpeu. éndemos — MeCTHBbIH ).

Harnpumep, KeHrypy, exuHa U yTKOHOC OOHMTAlOT TOJIbKO B ABcTpasind. [MHKroO B
€CTECTBEHHBIX YCJOBHSIX MPoU3pacTaeT TobKo B Knutae, ponosieHIpoH ocTpOKOHEYHbIH
W JIWINS laypekast — ToJbKo Ha JlanbHem Bocrtoke.
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U

TaexHbIi apean Lypa

CpeamnseMHOMOPCKUIA
apean KpacHOHOCOro
HbIpKa

Puc. 20. Bugpel apeanos

(L}

Bun — coBokynHOCTb MomyJIsiiifii, 0CO6H KOTOPBIX CXOAHBI 10 MOPOJIOTHYE -
CKUM, (DU3HOJIOTMUECKMM U OMOXMMMYECKMM MpU3HaKaM, CBOOOJHO CKpeLlu-
BAOTCSl W JAKOT IJIOAOBUTOE [OTOMCTBO, MPUCIOCOOJIEHbl K OINpeleseHHbIM
YCJIOBHSIM CpeJibl M 3aHUMAIOT B MPUPOZe oOLLyt0 TeppuTopHio — apead. st
KaXJI0T0 BUJIa XapaKTepHbl CJelyIolle KpUTEPUN: MOP(osoruuecKui, puano-
JIOTMUECKHH, OGHOXUMHUECKHH, TeHeTHYEeCKHi, KOJOTMUecKuH, reorpaguue-
cKuil. Bce oHM HOCAT OTHOCHTEJIBHBIH XapakTep, M03TOMY MPH ONpeleseHHH
BU0BO! MPHHAWIEKHOCTH 0COOEH HCIOJIb3YIOT BCE BO3MOXKHbIE KPUTEPHH.

MNpaBoo6nagaTtens HapogHasa aceeTa
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1. Mepeuncnute kputepumn suaa. Kakom n3 HMX camblil HAAEXHbIN, a KaKON — cambl He-

@ HagexHbIn? O60CHyNTe OTBET. 2. B NpvBEeOEeHHOM HUXE CMUCKE XXMBOTHbIX MOACUUTaNTE
KONMMYECTBO BMAOB M POLOB: €X 0ObIKHOBEHHbIN, 3asL 6ensk, Megsedb 6ypbid, BOpoHa
YyepHas, 3asu pycak, mefseab 6enbiii, BOPOH. 3. Kakon kputepuii Buga ykasaH B cre-
OYIOLLMX HAa3BaHMAX BMAOB: MbIlLb JIECHAs M Mblllb NONeBas; MeaBedb 6ypbii U MedBedb
6enbin? 4. YKaxuTe, Kakme 13 NepeynCrneHHbIX HKE BUAOB HA3bIBATCHA SHOEMUKAMM:
exupHa, 3asil} pycak, KeHrypy, cocHa OObIKHOBEHHasl, YTKOHOC, MMHKIO, BOJIK.

§ 12. CsoicTBa nonynauuu

[Tonarue nonyasiumn. Kaxknbiii BUA 3acesisieT apeas He MPOCTO KaK CKOIMJEHHE
ocobell, a B BHJe OTHOCHTEJbHO 000COGJIEHHBIX TIpynn padHoro mactutaba. Pop-
MHpOBAHHE 3THX TPYMI SIBJASETCS CJIEACTBHEM pasHoobpasns adMOTHUECKHX (DaKToO-
POB W HaJWuMsl pas/JnuHbIX Mperpaj (peku, ropbl) B npejesnax apeana. Takue rpyr-
nbl ocobeil, HepaBHOLIEHHbIE MO Psily MPU3HAKOB M HaCeJsliolle pasHble MO ycJo-
BUSIM YYaCTKH apeaJia, OblIM Ha3BaHbl nonyaayuamuy. Tepmun «nonyJsitus» (OT Jart.

populus — Hapoj, HacejeHHe) BBeJ B 3KOJOTHIO aatckuil 6uonor B. Morancen
B 1903 r.
Hlonyasayua — epynna ocobeii odnozo suda ¢ obujum eeHogoHdom,

Haxodawuxcsa 80 s3aumodeticmsuu mexcoy coO0l U HaceaAlOWUX 00WYIo
meppumopuro.

Kaxxnast monysisiliusi »KMBET B KOHKPETHOH 4acTH apeasa W MpucrocobjieHa K
CYIIECTBOBAHHUIO B OTIPEAEJEHHBIX 9KOJOrHUECKHUX YyCJ0BUAX. biaromapsi stomy BHT
MOXKEeT 3aHHMAaTh A0BOJbLHO OOIIKMPHBLIK U HEOAHOPOAHBLIH MO yCJOBUAM apeas. Ta-
KUM 00pa3oM, BHJ B Mpelejax apeaja CylLleCTBYeT 3a CyeT paszHooOpasusi IMo-
MyJISLHHA.

CnenoBaresibHO, MoOMNyJsilMsi —  3T0 ¢GopMa  CYLIeCTBOBAHUSI BHAA B MPO-
cTpaHcTtBe. Hanpumep, BUIl OKYHb OObIKHOBEHHbIH B KPYMHBIX BOAOEMAaX CyLIECTBYET
B popMe JIBYX MOMyJIALMIA: OKyHSI TPUIOHHOTO U OKyHS npubpexkHoro. Mx mpocrpan-
CTBEHHAasl pa3o0OUIEHHOCTb MPOSIBJSIETCSI B OOMTAHHU HA Pas3HbIX NJyOHHAX BOJOEMA C
pPa3HbIMH MHUIIEBLIMU pecypcaMu. baaropapsi JaHHBIM NOMYJSIUAM OKYHb OObIKHOBEH-
HbII crioco0eH 3acedisiTb BECh BOLOEM.

Kak mo6Gas Guosiornueckasi cucrema, MmomnyJisiiis UMeeT CBOH COOCTBEHHbIE MPH-
3HaKku (epynnoseie npudnaku). Ho NMocKoJibKy OHa COCTOMT M3 0cobel, To el MpH-
CyLIM M NpU3HAKH ocobeil (buosocuueckue npusHaxu). buojornueckue npuUsHAKH
XapaKTePU3YIOT YKU3HEHHBIH IMKJ nonyssiuud. Ho oHM He M03BOJSIOT MOTYyYHTH TM0JI-
HOE€ NPEACTABJICHUE O MOMNYJSLMH, KaK O CaMOCTOSITeJbHOH OHOJIOTHYECKOH CHCTEeMe
npuponsl. PagHooOpasue MPU3HAKOB MOMYJISILHM MOXKHO MOKa3aTh C MOMOLLbIO CJie-
JIYIOLLEH CXEeMBbl:
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Mpu3Hakun nonynaumm

| |

Buonornyeckne pynnoBbie
| |

l | CaovicTBa | |CprKTypa|
PoxpeHune
Poct l l
Passutne YucneHHoCTb [MpocTpaHcTBEHHas
Cawmoperynsums MnoTHOCTL Monoas
CrapeHue Poxpaemocts  BospacTtHas
méenb CmepTHOCTb OTonoruyeckas

[pynnoBble MpU3HAKKM MO3BOJSIIOT UeJOBEKY MPOTHO3UPOBAThL Oyuyllee MOMyJs-
MM W TMPaBUJbHO CTPOUTH C HEH B3aUMOOTHOLIEeHHs. PaccMOTpUM XapaKTepUCTHKY
CBOKUCTB MOMYJIALUHA.

YucneHHoctp — obliee KoJMYecTBO 0cobeil Ha yuyacTKe apeasa ¢ OJHOPOAHBIMH
9KOJIOTMYECKUMH YCJIOBUSIMH. UHCICHHOCTD MOMYJISILMH OCTOSIHHO H3MEHSIETCs], HO ee
KoJieOaHNs1 OFPAHUYHBAIOTCA BEPXHUM M HWKHUM TIpe/ielaMu. BbIXoJ 3a 3TH npesiedbl
MOXKET IPUBECTH K THOCJH TOMYJALUH.

Bepxnuii npedea uucaennocmu — MakCUMasbHOE KOJMYECTBO OCOOei, Crio-
COOHBIX CyLLECTBOBAaTb B JAaHHON uacT apeasda. OH 3aBUCHT OT KOJIHYeCTBA KOpMa,
MUIOLLA/IM 3aHUMAEMOH TEPPUTOPHUM U CHJIbl BO3JAECHCTBHUSI IKOJOTHUECKHX (PAKTOPOB.
Ecsin yncsieHHOCTD IocTUraeT BEpXHero npejena, To HayuHaeTes rubesib ocobeil n3-3a
HexXBaTKH KopMa. MoryT BO3HHKAThb 3MHAEMHH M3-3a TOBbILIEHHON KOHTAKTHOCTH, YTO
B KOHEYHOM HMTOre CrocoOHO MpuBecTH K rubesu ceil nonysasiuuu. CjenoBarelibHO,
€CJIH YMCJICHHOCTb OJIM3Ka K BEPXHEMY MpeJieJy, TO 4acTb 0COOEH cleyeT H3bATh U3
NonyJsiliui. JTo MOXKeT ObITh NepecesieHre Ha CBOOOJHYIO TEPPUTOPHIO, UCIIOJb30BA-
HHE B XO35IMCTBCHHBIX 11€J151X, CAHUTAPHBIA OTCTpEJ UJIKM BbIpyOKa.

Husicnuii npeden wucaenHocmu — MHUHUMAJbHOE KOJMYECTBO 0cobel, crio-
COOHBIX 00CCIEUUTh JJINTEJbHOE CyllecTBOBaHHe nonysunu. OH 3aBUCHT OT OGHO-
JIOTHYECKUX CBOWCTB OPraHU3MOB H SIBJISIETCS BEJHYMHON MOCTOSIHHON J/IsT BCEX MOIy-
Jsiui B npenesax Buaa. CHUXKeHHE UMCAEHHOCTH HHXKE HMXKHEro mnpejesa siBJseTcs
MPUYHHON CHHXKEHHUS MJIOJIOBUTOCTH 0co6el. DTO HeU30EKHO MPUBOAUT K BLIMHPAHHIO
nonyJsiiid. BoT rovemy nomyssiiii ¢ o4eHb Majofl UMCJIEHHOCTbIO 0cOOeH AJIHTEb-
HO cyuiecTBoBaTh He MoryT. Cijyyau BbIMHpaHHUsi TOMYJSILIMHA M3BECTHbI JaXke B 3a-
MOBEHUKAX CO CTPOTHM peKUMOM oxpaHbl. CJjieloBaTesIbHO, €CJIM YHCAEHHOCTb MpPH-
O/MKACTCS K HUKHEMY MIPeJledly, CJeLyeT OCYLLeCTBJATh OXPAHY MOMNYJALUH MK BCe-
JISITb HOBbIE OCOOH.
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Bcem nonyssiiusiv npUCylid repuojuueckre (ce30HHble) KoJeGaHnsl YMCIeHHO-
CTH TIOfL BJUSIHHEM OMOTHYECKHX W abHOTHUECKHX (PAKTOPOB Cpeibl (nONYAsiyuoOHHbLe
BOAHbL, WU BONHbL HUSHU).

[lnoTHOCTD — KOJIMUECTBO 0COOEH MOMYJISIIMK Ha eIMHUILLYY TJIOLIAMM. DTOT MOoKa-
3are/ib NPsIMO MPONOPLUHOHAJNEH YMCIeHHOCTH. [1pH yBesiMueHUH YHCIEHHOCTH T110T-
HOCTb He TMOBBIIIAETCS WJIH JlaKe CHHXKAETCS JIMIIb B TOM CJIydae, €CJIM BO3MOXKHO
paccesieHne ocoGeil BCIEACTBHE paclliMpeHusi apeana. PasnnyaiorT aBa BHAA MJOTHO-
cti. Cpednaa naomuocmes — KonuuecTBO 0cobell B pacyeTe Ha eMHHLY MJIOLIAIH
BCeil 3aHMMaeMoi TeppUTOpUH. IKoA02uueckas (yoeabHas) NAOMHOCHIL — KO-
JIMYECTBO 0COOCH B pacdeTe Ha AMHMLY MJOLLAAM TePPUTOPUH, NIPUTOAHOH It OOM-
tauusi. [1I0THOCTD, KaK ¥ UMCJI€HHOCTh, UMEET BEPXHHUH M HWXKHUI MPe/ieJibl, TT03TOMY
TMPOTHO3 JUISi TIOMYJISIIIAM MOXKHO J1aBaTh M HA OCHOBAHHHU IJIOTHOCTH.

Poxnaemoctb — uncsio ocobeil, NOSIBUBILIMXCS B MOMYJISILMK B €IMHUIY BPeMeHH
3a cueT pasMHOXKeHusi ocobell. B Kypce reorpaduu Bbl 1103HAKOMHJIUCH C MOHSITHEM
«POKIAEMOCTb» TPU U3yUeHUU MPUUUH €CTECTBEHHOr0 U3MEHEHHUs! YUCTEHHOCTH Hace-
Jennst. PoxnaeMocTh siBJsieTcs BaxKHOM jieMorpachuieckoll XapakTepucTukoil. B sko-
JIOTHH TIOJI POXKIAEMOCTBIO MOHUMAIOT JI060H crocolb MosiBJIEHHS HOBBIX ocobel (Je-
JIeHWe KJIETKH, TIpOpacTaHhe CEMsiH, BBLIYIMJIUBAaHUE U3 SUIl, XKMBOPOXKAECHHE U T. JI.).
JInst monyssiiMy MOXKHO paccuuTaTh JBa MOKasaTesst poxKIaeMOCTH: aOCOJIOTHYIO M
yleJsibHyto. AGcoatomuasn poxcdaemocms — OTHOILIEHHE YHC/Ia TIOTOMKOB K MepHo-
Jly BpEMEeHH, 32 KOTOPbIH OHHU MOSBUINCL. ¥deabHas poxcdaemocms — UUCJIO 0CO-
6eil, MOSIBUBIINXCS B €IMHUIY BPEMEHH B pacueTe Ha OfiHy 0COOb MOMYJISALHH.

Kak mpaBu/io, mpu MOBBINICHUH POKAAEMOCTH UHCJIEHHOCTh TOMYJISAUN YBEJIUUH -
Baetcs. Ho vHOrza B momyJssiiiuu OTMEYaeTCsl BbICOKAs POXKAAEMOCTb, a YMCJIEHHOCTD
ocobeil B Hell ocTaeTcsi NMpeXKHel WJM JlaxKe CHHxKaeTcsl. DTO MOxKeT ObITh CBSI3aHO C
BBICOKOH CMEPTHOCTbIO 0COOEH W/ ¢ KAKUMU-JUOO0 IPYrHMU MPUUMHAMH (HATIPUMED,
¢ paccejieHdeM ocobeil Ha HOBble TEPPUTOPHH ).

CmepTHOCTh — KOJIMUeCTBO 0cobel, MOrMOLINX 3a eluHuIly BpeMeHH. OHa sB-
JISIeTCsl OJIHOH M3 XapaKTepPUCTHK JeMmorpaduueckux npoiieccoB. CMepTHOCTb MO Xa-
paKTepy BJIHSIHUS HAa YUCJIEHHOCTb MPHPOAHBIX MOMYJSLKE sBJsSETCS CBOUCTBOM IpO-
THBOMOJIOXKHBIM poxKnaemMocTH. Ho oxapakTepuzoBaTh ee MOXKHO aHAJOTMUHBIMH 10
crnocoby pacueTa rnokasaTeisiMi: abCcoAOMHOL CMEPMHOCHLLIO U YOeAbHOU cmepmm -
HOCMbIO. YBeJUYeHHe CMEPTHOCTH, KaK IpaBHJ/I0, TIPUBOAUT K CHHXKEHHIO YHCJICHHO-
CTH MOMYJISILIAK U CBUIETEJILCTBYET O HeOJNATONPUSITHOM BO3JEHCTBUH (PaKTOPOB OKpY-
JKatollel cpepl.

CoOTHOLLIEHHE MEXK]y POXKIAEMOCTbIO H CMEPTHOCTBIO OMPEJIENISIET CKOPOCHL PO-
cma ducaeHHocmu nonyaayuu. Ecau nokasaresb poxKIAeMOCTH HHXKe MoKasaresis
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CMEPTHOCTH, TO YHCJIEHHOCTb MOMYJSIUK Oy/IeT CHIXKAThCS (ompuyamenvrolil pocm
YUCAGHHOCMU), U OHA HyXJaeTcst B oxpaHe. HaoGopoT, ecsii CMePTHOCTb HHXKE POXK-
JIAeMOCTH, TO UUCJEHHOCThb MOMYJISILIMK BO3PACTAET (HOAOHMCUMENAbHBLI POCIT YUCACH -
HOCMU), U U3 Hee BO3MOXKHO M3bsiTHE 0co0eil. B ciyuae paBeHCTBa poKIaeMOCTH H
CMEPTHOCTH YHUCJIEHHOCTDL MOIMYJALUNN NOAAEP2KUBAETCA HA MMOCTOAHHOM YPOBHE, U I10-
NyJISILUS SIBJASETCS CTaOUJIBHOM.

@ [Tonynsuuss — rpynna oco6ell 0fHOTO BHAA € OOLIMM TeHO(OHIOM, HaXo-
JSILIMXCS BO B3aUMOJICHCTBUU MeXKy cOOOH M HacCeJsIIolUX 0OlLyl0 TeppH-
toputo. Jlrobasi nonyssiuyst HMeeT OUOJIOTHMYECKHE W [PYIIOBble PU3HAKH.
K cBofictBam momnyJisiiii OTHOCSITCSl UUCJEHHOCTh, TJIOTHOCTb, POXKIAEMOCTb
1 CMEPTHOCTb.

1. O6bacHuTe, NovemMy monynaumsa obnapaeTr v 6MONOrM4ecKUMK, U rPYNNoBbIMK NpU-

3Hakamu. lNepeuncnute ceorcTBa nonynsaumn. 2. 3MMOW, KOrga ycTaHaBnMBaeTCs neq,
XVBYLLME Ha pasHbiXx 6eperax peku 3anlibl BCTPEYAKOTCS U CKpelymBatoTcs. Kak Mox-
HO HasBaTb rpynnbl 3aiiLeB C pasHblX 6eperos: ABe MONyNAUMW ABYX BWOOB, OBE MO-
nynauuyM ogHOro BMAa WM ABe rpynnbi ogHow nonynauum? 3. CKonbko BMAOB U CKOSb-
KO Monynauuii MOXHO HacuuTaTb B CIIeAYHLLMX COYETaHUAX OCOBEe: MbIlLW MoneBble U
MbILUW JIECHbIE; PaCTEHWUA PA6UHbI 0OLIKHOBEHHOW B JIeCy W B Mapke; pacTeHWUs COCHbI
06bIKHOBEHHOW B LIEHTpe neca M Ha ero okpauHe? 4. lModemy nonynsaums MOXET Mo-
rMOHYTb, €CMN €€ YNCNEHHOCTb BbINAET 3a BEPXHUI UNWN HWXKHUI npeaenbl? Kakve mepbl
HY>XHO MPEeAnpuHATL, YTOObI 3TOrO HE MPOM30LLIo?

§ 13. CTpykTypa nonynsuuu

CrpyKTypa nomyJisiidd — COOTHOLIeHHe 0cobell 1Mo KakoMy-JiM00 MPU3HAKY HJIH
Mo XapakTepy MX pacripeeseHust B cpefie obuTaHus. PazinyaoT npocTpaHCTBEHHYIO,
MOJIOBYIO, BO3PACTHYIO M 3TOJIOTMUECKYIO ([TOBEJEHYECKYI0) CTPYKTYPhI TTOMYJISIHH.

[IpocTpaHcTBeHHasi CTPYKTypa — Xapakrep pacrpeneseHnsi ocobeil MomyJs-
UMM HAa 3aHAMaeMoH TeppuTOpHH. B mpupoze momysnsiuusiv CBOHCTBEHHBI TPH THIA
MPOCTPAaHCTBEHHOTO pacrpesiesiellst ocobel: ciydaiiHoe, paBHOMEpHOE, TPYMIoBOe
(puc. 21). Ouu dopmupytoTcsi B 3aBUCUMOCTH OT CTENEHH HEOJHOPOAHOCTH CPEJibl
o6uTanus, GHOJNOTHIECKHX 0COOEHHOCTEN BHA W MOBeeHHs 0cober.

Cayuaiinoe pacnpedesnenue NPOUCXOINUT, €CU cpejia 0OUTaHHST OTHOCHTEJNbHO
OJIHOPOJIHA O 3KOJIOTMUECKUM yc/10BUsM. [Ipu 3TOM KosimuecTBO ocobeil B moryJisi-
MM HEBEJIMKO, 1 GHOJIOrHYecKre 0COOEHHOCTH BHJIa HE TO3BOJISIOT UM 06pa30BbIBATh
rpynnbl. Hanpumep, y 6esioil niaanapuu, NpecHOBOJAHOTO MOJUIA THAPbI, NayKOB, ABY-
CTBOPUATBHIX MOJUIIOCKOB OTMevaeTcsi cjlydailHoe pacrpesesieHue.
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CnyyvanHoe PasHomepHOe pynnosoe

Puc. 21. Tvnbl NpoCTPaHCTBEHHOrO pacnpeneneHvs ocoben B nonynaumusax

Pasnomepnoe pacnpedesernue nHabJ101aeTCs y BUIOB, KECTKO KOHKYPHPYIOLIHX
3a THIULeBble pecypchl U TeppuTopHio. TeHaeHUMsT K paBHOMEPHOMY pacrpeieseHHIo
0co0ell y HEKOTOPBIX KUBOTHBIX MOXKET OBbITh 0OYCJIOBJIEHA MEUEHHEM M OXPaHOH MeCT
oburtaHusi. B npupoje papHOMepHOe pacripesie/ieHre BCTpeyaercsi 10BoJbHO peako. Ha-
NpUMEp, KyCTAPHUKH B IyCTbIHE, KOHKYPUPYS 3a BJary, paclpeie/ieHbl J0BOJIBHO PaB-
nHomepHo. [loanepkuBaloT Mexay coO0# ornpeieeHHyI0 AMCTAaHLMIO HEKOTOPbIE BHJIb
XUIUIHBIX pbIO, MTHI U MJEKOMUTAIOLIUX, OXPaHSAIOUMX CBOW KOPMOBbIE TE€PPHTOPHH.

Ipynnosoe pacnpedeaenue nHautGosee pacrnpoctpaHeHo B npupose. Heonno-
POJIHOCTB Cpe/ibl, OTPAaHMYEHHOCTb MECT 0OUTaHHsl, OHOJIOTHUeCKHe 0COOEHHOCTH BH/A,
cnoco6bl pa3MHOXKEHHS MOTYT MPUBOAUTD K 00beHeHHI0 ocobGel B rpymibl. [pynnoBoe
pacrnpenesieHue y pacTeHuil o6yc/I0BJICHO HX CI0cO6AMH PA3MHOXKEHHS H paclpocTpa-
HeHHs1 ceMsH 1 T1of0B. Hanpumep, HeKoTopble pacTeHust 00pasyloT KpynHble, TKeJble
TJ10/1bl (Opex JICLLHHBI, 2KeJly/lb 1y0a ), KOTopble MajaloT PsiloM C AePEBOM U TYT Ke 1po-
pacratot, o6pasys rpyniibl. [ Ipy BereTaTHBHOM pa3MHOXKEHHH KOPHEBHLLIAMH Y PACTEHUI
TakKe (POPMUPYIOTCS TPYTIIbI (MbIPEH MOJI3yUnH, JAHIBI MaHCKHI, KJIEBEp MOJA3yUnil ).

Y MHOHX MJIEKOITUTAIOLIMX W NTHLL HAOJI0aeTcsl CollMaibHOe MOBEIeHHe, KOTopoe
MPUBOUT K 06Pa30BaHHIO IPYIII € COLMANbHON Hepapxuel (cTau, cTana, KoJoHuH, Tady-
Hbl, CEMbHU, rapembl ). BeiKrBaeMocTb ocobefi B rpyrie nopbilaercst 61aroaapst Jydium
BO3MOXKHOCTAM YISl 3aLIMTBI OT Bparos, 0OHAPYKEHUS KOPMa, MPOTUBOCTOSIHUS HebJ1a-
ronpusTHbIM (hakTopam cpejibl, PopMUpOBaHHUs MUKpoKauMarta. Hanpumep, crae BoJKOB
Jlerye OXOTHThCs1, a TabyHy Jiollaael — 3alMIaThesi OT BoJKOB. CTae CKBOPLIOB Jierye
CMacTUCh OT sicTpeda, KOCAKY MeJKHUX pbl0 — OT KPYMHBIX XHIIHbIX pbi6. Kosonun nuHr-
BHHOB, 06pa3ysl MJIOTHOE CKOIJIEHHE, MPOILE MEPEHOCST XOJIO/. B CeMbsIX MTHILL U MJIEKO-
nuTaolmx 6sarofapst 3a60Te pouTese MoBbILIAETCs BbRKHBAEMOCTb TOTOMCTBA. [pyri-
na pacTeHuil crnocoOHa Jydlile MPOTHBOCTOSITh BETPY, I(PheKTHBHEE UCNIONb30BATh BOJLY.
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[lonoBasi cTpykTypa — COOTHOLIeHHe 0coOell pagHoro noJa B nomysasuud. M3
Kypca reorpacduu besapycu Bbl 3HaeTe O 3aBHCHMOCTH COOTHOLIEHMST MYXKCKOTO M
JKEHCKOro HaceJsieHusi bejlapycu oT BO3pacTHOU KaTeropuu JIoJel, a TakxKe 0 ero us-
MeHeHHH B ¢Bs3u ¢ Bejinkoit OTeyecTBeHHOH BOMHOM.

B npuponHbIx nonyJsitusix Npy noJoBOM pa3MHOYKEHHU B MOMEHT OMJIOIOTBOPEHHS
COOTHOIIIEHHE 3UTOT IO TOJIOBOH MPUHAJIEKHOCTH, Kak MpaBuo, 6au3ko kK 1:1 —
3TO neps8udHOe COOMHOUeHue nNoA08. B nanbHelillieM COOTHOLLEHHE TI0JI0B HA M-
OPHOHAJILHOW CTaIMH MOYKET MEHSTLCS B 3aBUCHMOCTH OT PA3JIMUHbBIX (DAKTOPOB CPE/IbI.
Hanpumep, n3ameHeHue COOTHOLLIEHUS MOJIOB Ha SMOPUOHAJBHOM 3Tare Pa3BUTUS OT-
MevaeTcs y TyTOBOro Iieskornpsiaa. [Tos oco6u y Hero 3aBUCHUT OT TeMTepaTypbl OKpy-
JKarolel cpefibl. DTy 0COOEHHOCTh UCIOJIb3YeT B LIEJKOBOJICTBE YesioBek. [1ocKo/bKy B
KOKOHAX, 3aBMBAEMbIX cAMLIAMH, LIeJ1Ka Ha 25 % GoJblie, TO /51 ToJIydeHHst GoJIbLie-
ro KOJMUYeCcTBa CaMLOB siiilla BbIAEPKUBAIOT MPHU TeMrepaType, 6JaronpusaTHON IS UX
pa3BUTHS.

Takum o6pazom, B 3MOPUOHAJBHBIN MEePUOJL HAa TeHeTHUECKYI0 00YCJAOBJEHHOCTh
noJia HakJaJblBaeTcsl BJHsIHUE (DAKTOPOB CpeJbl, UTO TPHUBOJIUT K (DOPMHPOBAHHIO
8MOPUYHO20 COOMHOULEHUS NONO08.

K MoMmeHTy moJioBoro co3peBaHHs COOTHOIIEHHE MOJOB H3MeHseTcss U (opMHu-
pyetcs mpemu4noe coomuoulerue noa08. OHO 3aBUCUT OT YCTOHYMBOCTH ocobel
pagHoro noJa K akropaM cpejibl, UTO CBA3aHO ¢ (PU3HOJOTHUECKUMH, IKOJOTHUECKH -
MU, MOBeIeHYECKUMU U IPYTUMH OCOOEHHOCTSIMM CaMLOB M caMOK. Tak, B MOMyJIsILUsIX
thazaHoB, GOJILIIMX CHHUIL, KPSIKB OTMeuaeTcst peobJiajjaHie YMCJIEHHOCTH CaMoK, a B
NOMyJsIUSX MUHIBUHOB, HA060POT, MpeobJaanatoT caMiibl.

CootHolienne ocobeil pagHoOro nosa U 0CoOOEHHO J0JA PA3MHOMKAIOIIUXCA CaMOK
3HAUUTEJILHO BJIUSIIOT HA YHCJEHHOCTh, MJOTHOCTh, POXKIAeMOCTb nomnysiuud. [Tosto-
My OTIpejiesieHHe TIOJIOBOH CTPYKTYphl MO3BOJISET UeJOBEKY MPOTHO3UPOBAThL Oyyliee
NONyJsIUMKU U MPABUJILHO CTPOUTh C HEH B3aUMOOTHOLLIEHHSI.

Bo3pacTHasi cTpykTypa — COOTHOlLI€HHe B MOMYJSIUMU BO3PACTHBIX TPYMI 0CO-
Gefl, Pa3IMUYAIOIIMXCst 0 CMOCOOHOCTH K BOCTPOU3BOACTBY. B MPUPOAHBIX MOMYJISIIIHSIX
JKUBOTHBIX BBIIEJSIIOT TPU Bo3pacTHbie rpynmnbl. IIpedpenpodykmushsie ocoou —
MOJIOJIble 0COOH, He JOCTHTIIHME TMOJOBOTO CO3pPEBaHKsl U ellle He CMOoCOOHbIe JaBaTh
MoTOMCTBO. PenpodykmugHsle 0coOU — T0JI0BO3PeJible Pa3MHOXKAIOIIHNECS 0COOH.
Iocmpenpodyxmustole ocobu — crapbie 0coOH, yTpaTHBIine (PYHKIHIO PA3MHO-
JKEHHUS U y»Ke He Jarolile MOTOMCTBA.

TEJILHOCTH KH3HH MOKOJIEHHS] CHJIbHO BapbUPYeT y Pa3HbIX OPraHM3MOB. ¥ COBPEMEHHOrO 4eJio-
BEKa 9TH TPU BO3pacTa I10 IPOJ0JLKUTEJbHOCTH PUMEPHO OAMHAKOBbLI. Y 11€pPBOOBITHBIX Jtofiel
MOCTPENpPOIYKTUBHBIA Meproj Obl ropaszio kKopoue, yeMm cefiuac. [IpeapenpomsyKTHBHBIH MepHoj y HEKOTO-
pbIX OPraHU3MOB OUEHb JUIMTEJIbHBII 110 CPABHEHHIO ¢ OCTaslbHbIMU. Hanpumep, y uukan o jiures 17 ger,

HpO[lOJI)KI/ITeJIbHOCTb CyLIeCTBOBaHHUs KaxKJI01 Bospacmoﬁ rpynribl 110 OTHOLWIEHHIO K IPOJIOJIZKH -
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B TO BPeMsi, KaK PeNpOLyKTHBHbII MEPHOJL MPOJOJIKAETCS TOJIBKO OIMH JIETHHIT CE30H, a MOCTPENpPOIYKTHB-
HbII BOOG1Ie oTcyTCTBYeT. OTCYyTCTBHE MOCTPENpPOLYKTHBHOIO Mepruoa HabJoaeTcsl y HEKOTOPbIX Hace-
KOMBIX (TIOIEHKH ) U PbIO (J10COCeBbIE).

KosnuecTBeHHOE COOTHOLIEHHE TPYMN Pa3HbIX BO3PACTOB B TMOMYJSIIMUSX KH-
BOTHBIX BbIPaXKalOT C TMOMOIIbI0 BO3pacTHbIX nupamup (puc. 22). OHO CJyKUT MO-
KaszaresjieM H3MeHeHHs! YMCTeHHOCTH ronyssityu. [Tonyssiust ¢ 6oJblIol oael mpej-
pernpoayKTHBHBIX 0cob6ell saBJseTcs pazsusarowetica, wi pacmyweti. Tlpn pas-
HOMEPHOM pacrpejiesieHHl 0co0ell 1Mo BO3PACTHBLIM TPyNNam MOMyJsIHs HAXOAUTCS
B cmabuarvrom coctosuud. [lpu Magoli nosie npenpenpojyKTHBHbBIX 0ocoOel uuc-
JIEHHOCTb MOMYJISIUK Oy/leT CHUXKATbesl. Takasi MonyJsiliisi Ha3biBAETCsl BolMUPaiOuell
win cmaperoujei. OHa Hy)KIaeTcsi B OXpaHe WJIH JIOTOJHUTEJIbHOM BCesleHHH 0co0ed.

Y pacTeHMil BO3pacTHasi CTPYKTypa MOMYJSILME OMpesiesisieTcsi COOTHOLEHHEM
ocofeil pasHoro Bospacra. Pacnpenesnenne ocoGeli monyJsiui 1o BO3pacTy Ha3blBa-
eTCsl BOBPACTIHbIM CHeKIMPOM.

Bospacrthble pasjuuust B MOMYJSILIMM CYLECTBEHHO YCHJIHBAIOT €€ 3IKOJIoTHYe-
CKYI0 HEOJHOPOJHOCTb, T. €. 00ecrneuuBalnT OCOOSIM HEOJMHAKOBYIO COMpPOTHBJIsIE-
MocTh cpelle. BospacTHasi cTpyKTypa mMonyJisiiiii HUMeeT MpPHCIOCOOUTENbHbIN Xa-
pakrep. Ona QopmupyeTcsi HAa OCHOBe OMOJIOTHUECKHX CBOWCTB BMJA, HO BCer-
Ja OoTpaxkaeT M CHJIy BO3JIEHCTBHSI (aKTOPOB OKpyxKailouleil cpeibl. Bospacthas
CTPYKTypa MOMYJISIMK BJIUSIET KAK HA POXKIAAEMOCTb, TaK W Ha CMePTHOCTb B JiaH-
HbIl MOMEHT M TMOKAa3blBAeT, YTO MOXKET [POM30HTH C MNONyJsilkeld B OyiylleM.

PasBuBatoLascs CrabunbHas BbimuparoLas

Bospact
nonynsums nonynsauus nonynsauuns

MocTpenpodyKT1BHbIE
ocoou

PenpopykTrBHbIE
ocoou

MpenpenpopyKTUBHbLIE
ocoobmn

Puc. 22. Tunbl BO3pacTHbIX NUpamMug, B NOMYyNALMAX XXUBOTHbIX

MNpaBoo6nagaTtens HapogHasa aceeTa
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M3ydyeHne COOTHOLIEHHS BO3PACTHBIX TPYMN B TOMYJALUAX HMEET TMpakTHye-
CKYI0 3HAUMMOCTb JIs1 yejioBeKa. OHO MO3BOJISIET OLeHUTb, KaKylo BO3PACTHYIO pyIl-
My ¥ B KakoH CTeMeHH MOXKHO H3bATb I HcrnoJb3oBanus. Mau HaoGopoT, Ka-
Kasi Bo3pacTHasi rpynna ocoOeil B HaWOOJbLIEH CTeNeHH HyXKIaeTcsi B OXpaHe.

ATosoruyeckasi (nopeaeHuyeckasl) CTpPyKTypa — COOTHoUIeHHe 0coOeH Mo THITY
NoBeJeHUECKUX peakUMi. DTa CTPyKTypa XapaKTepHa Julsl »KUBOTHbIX. B HeKOTOpbIX
MOMNYJISILUAX 0COOU BeLyT OAMHOUHbBIH 06pa3s »ku3HH. [1o noBeneHnio OHM paBHO3HAYHBI
¥ He3aBUCHMbI JIpYT OT Jpyra (60:KbH KOPOBKH, »Ky:KeJHlpbl, 6a6ouku). B GosbliuH-
CTBE CJlyuyaeB 0COOM OOBEMHSIIOTCS B COLMa/IbHbIE TPYMIbl — CEMbH, KOJIOHHUH, CTa-
na, crau u ap. [lpu cemelinom o6paze »KU3HM y NTHIL H MJIEKOMUTAIOUIMX TOBEAEHHE
poauTesiell pasjuuaeTesi B 3aBUCUMOCTH OT TOTO, KTO M3 HHUX yXaXKMBaeT 3a IOTOM-
CTBOM. B CBSI3M ¢ 9TUM pas/iMyaloT CeMbH OMYOBCKO20, MAMEPUHCKO20 U CMEULaH -
HO20 THMOB. B KOJOHHSIX Mues, TEPMHUTOB, MypaBbeB 3TOJIOTHYECKHE TPymrbl (op-
MHPYIOTCSl B pe3dyJibTaTe paseseHHst Tpyja M creldaansalinui ocobei.

HauGosnee cjioxkHast 3ToJI0TMUECKAsI CTPYKTYpa OTMEUAeTCsl B CTasiX W CTajax, rie
MMeeT MeCTO CHCTeMa «JIOMHHUPOBAHMSI-MOAUMHEHHs». JIOMUHUPOBAHHE MPOSIBJSETCS
B MPHOPHUTETHOM JIOCTYIE K THLle, YOerKullam, ocoOsiM MPOTHBOMOJIOKHOIO MoJa. ¥
pa3HbIX BHJIOB »KMBOTHbBIX CHCTEMa «JOMHUHUPOBAHMSI-MOJAUMHEHHSI» 3aBUCHT OT THIA
uepapxuu. [1pn mepapxuueckoil opranuzanuu nomnyasiiuuil oco6sM CBOHCTBEH 3aKOHO-
MEpHbIH MOPSIOK MepeMellleHHsl, PACMOoJIOKEHHST Ha OT/AbIX, ONpeeJieHHas OpraHusa-
1Ms TIpH 3aiuTe oT BparoB (puc. 23). [lpu auneiinoii nepapxun ocobu 1aHHOTO paHra
JOMHUHUPYIOT HaJl TTOCJEYIOIMMH U TOAUMHSIOTCS NPebIIyLIUM (CTast e310BbIX cO0aK).
Y HEKOTOpbIX 00e3bsiH TaKHe Psiibl BO3HUKAIOT OTJEJBHO CPEIM CaMOK W CaMLOB (na-
pasreavras vepapxusi). CaMoll KeCTKOH Hepapxuueckol CHUCTEMOH sBJeTCst decno-
mus — JOMHUHHUPOBAHHE OAHOH 0cOoOW (BOXKAKa) HAJ BCEMH JPYTHMH (BOJUbS CTast).

ol
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I'IpM OBWXEHUN K MeCTy KOpMJieHNA |_|pl/l HanageHnn XmHuKa

Puc. 23. lNopsagok pacnonoxeHuss ocoben B CTafe naBMaHOB: MEpBOE KOmMbLO 06pasytoT
camubl, BTOPOE — CaMKM, B LEHTPE — MOJOAHSAK



JIMHaMIKa YUCNEHHOCTW MONYNSUMiA 1 ee perynauus 57

E] Jast monyJsisiuMil XapakTepHa MpPOCTPaHCTBEHHAsi, [0JIOBasi, BO3pacTHas U
aToJoruyeckas crpykrypa. [IpocTpaHcTBeHHasi CTpykTypa — cJjydailHoe,
paBHOMepHOE WJIM TpyNIoBoe pacrpenenenre ocobei. [losoBas cTpykry-
pa — TepBUYHOE, BTOPUYHOE MJIM TPETHUHOE COOTHOLIEHHE MoJoB. Bo3pacT-
Hasi CTPYKTypa — COOTHOLIEHHE MPeIPenpoAyKTUBHBIX, PENPOLYKTHBHbBIX H
MOCTPENPOAYKTUBHBIX 0COOel. DTOJOTHUECKasi CTPYKTypa — COOTHOLIEHHE
oco0el, pasnUIalolIUXCs 10 KOMIJIEKCY MOBEIeHUECKUX PeaKLUH.

1. HazoBuTe TuMbl NPOCTPAHCTBEHHOM CTPYKTYPbI MOMNYMALMA U NPUYMHbBI X (hOpMUPOBa-

@ Hus. 2. B nonynaumax Kakux opraHM3MoB MMEETCS rpyrnnoBoe pacrnpefeneHue: nblpew,
rvapa, oCuHa, BOSIK, NnaHapus, nadapiw, rpaq? 3. lNoyemy nameHsieTcss COOTHOLLEHME Mo-
0B B NOMyNAUmMaX Ha pasHbIX CTaAusAX XM3HEHHOro LuKna ocoben? 4. Kakue Tunbl BO3-
pacTHbIX NMpaMua xapakTepHbl Ansg nonynaumin? 5. Kakoe 3HaveHue s X03sNCTBEHHOM
N NPUPOAOOXPaHHOM AEeATEeNbHOCTU 4YefiloBeKa WUMEET 3HaHWe rONoBOW UM BO3PacTHOM
CTPYKTYpbl nonynsaunin? 6. OT Yero 3aBUCUT NoBedeHNe 0CO6el B pa3HbIX COLManbHbIX
rpynnax XWBOTHbIX?

§ 14. [IMHaMKKa YMCNEHHOCTW MONynAuuii U ee perynauus

"])I/l‘ll/lel A TUIlbl JUHAMHUKHU YUCJE€HHOCTHU NMOMNYJASALUHA. Bes COBOKYITHOCTb Cl:)aK-
TOPOB CpeJibl B PUPOJIE MOCTOSIHHO U3MEHSIETCSI U BbI3bIBAET KOJIeOAHUST YUCJAEHHOCTH
nonyasauui. J{nanason koseGaHWil UMCAEHHOCTH 3aBHUCHT OT CTENEHW H3MEHYHBOCTH
aGUOTHUECKHUX, aHTPOTOreHHbIX U OHOTHUECKHX (PAKTOPOB Cpejibl, a TaK:Ke OT OHOJIO-
ruueckux ocobeHHocteil Buna. VMameHnenue 4ynMCJ€HHOCTH MOMYJSIUMU BO BPEMEHH Ha-
3bIBaeTCsl OUHAMUKOL YucaeHHocmuy. Pa3nuaior Ba THNa JMHAMHKKM YMCJIEHHOCTH
NONyJsIUA: NepUOAHUECKHe W Hellepuoaruyeckue KoseGaHUsT YUCTEHHOCTH.

[lepuoduueckue Korebarnus duciernHocmu (NONYAAYUOHHbIE BOAHGL, WA 8O-
Hbl JCU3HU) TIPOUCXOJAT MPEUMYIIECTBEHHO TMOJ BJAUSIHHEM 3aKOHOMEPHO HM3MEHSII0-
muxest pakTopoB cpefbl (0CO6EHHO KOPMOBBIX PecypcoB) mpu cMeHe ce30HOB. OHH
MOTYT ObITh CBSI3aHbl H ¢ 0COOEHHOCTSIMH »KH3HEHHOTO 1MKJa (pa3MHOXKEHHE B ofpe-
JleJleHHOe BpeMsi roja) ocobell camoi Monysiud. Y HEKOTOPbIX BHIOB MJIEKOMUTAIO-
KX, NTHL, PbIO, HACEKOMbIX, pacTeHUH HabJII0aeTCst YeTKO BhIPAXKEHHOE PEeryJiipHOe
yepeoBaHNe BCIIJIECKOB M CMA0B YMCAEHHOCTH.

Hanpumep, y MHOIMX HAaceKOMbIX, OJAHOJETHUX PAaCTEHHH MOsIBJEHHE MMOTOMCTBA
MPOUCXOJIUT B BECEHHHH Mepuoj. A ¢ HACTyrJeHUeM 3UMbl UMCJIEHHOCTh B3POCJbIX
ocobeil MOXKET CHHXKAThCS JIO HYyJIs1. LUnana AMIIJIUTYIbI KosieOaHUsl YUCJEHHOCTH 3a-
BUCHUT OT CTeNeHH 00ecreyeHHOCTH NOTOMCTBA KOpMOM. Tak, B UHCTBIX OJHOTOPOIHbBIX
Jiecax YMCJECHHOCTh HACEKOMbBIX-BPEUTENIEH MOXKET PEry/sipHO BO3PacTaTb B THICSUYH
pas. Torna kKak B CMeUIaHHBIX Jecax y 3TOH Ke MOMyJsiMH YHCJIEHHOCTb OyleT KO-
J1e0aThCsl HE3HAUUTEJIBHO.
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B 3BOJIIOLIMOHHOU TEOPpHHU NMOMYJAAUHOHHbIE BOJHbI paCCMAaTpUBAIOTCs KakK OJiHa U3
NnpeanocChblJIOK 3BOJIIOLUH.

Y MHOrux BUJIOB TpOLECC pa3MHO2KEHHA W CTEIeHb o6ecreuyeHHOCTH KOpMOM He
[pUypoO4Y€Hbl K OlpeAeJICHHOMY BPEMEHU I'oJld, a 3aBUCAT OT JUHAMHUKH SKOJOTHYECKHUX
CbaKTOpOB B T€YEHHE CE30Ha WJIM Ha MPOTS2KEHUU Tojld. B MOomyJisiliksix TakKux BUI0OB
Ha6JI}OILaIOTCH Henepuoduttecxue KOACOAHUS YUCACHHOCTIL.

®akropbl peryisiuMu YMCAEHHOCTH MONyAsiuMu. B npupoaHbiX cHcTeMax ¢ HH3-
KUM YPOBHEM BHJIOBOIO pPa3zHo0Opa3ust UHUCJCHHOCTb IMOMYJSLMA MOABEPKEHA CHJlb-
HOMY BO3JIEHCTBHIO aOGHOTHUECKHX M aHTPOMOTeHHbIX (GakTopoB. OHA 3aBUCHT OT MO-
rojlbl, XHMHUECKOTO COCTABA CPE/ibl M CTEleHU ee 3arpsi3HeHHsl. B cucremax ¢ BbICO-
KHM YPOBHEM BHJI0BOTO pa3dHooOpa3ust KoJieOaHHsl UUCJACHHOCTH MOMYJISILHI B OCHOB-
HOM KOHTPOJIUPYIOTCSI OMOTHUECKUMH (DaKTOpaMHu.

Bce skosiornueckue akTopbl B 3aBUCUMOCTH OT XapakTepa WX BJMSIHUSI HA UHC-
JIEHHOCTb TOMYJISALMH MOKHO Pas/ie/IiTh Ha JBe IPYMIbI:

Okonoruyeckue pakTopbl

/ ~

HesaBucyMble OT NIOTHOCTU 3aBu1CcUMbIE OT NIIOTHOCTU
nonynsuum nonynsuum
Abnotnyeckme  AHTPOMOreHHbIe BuoTnyeckme MprpoOooXpaHHbIe
(3a ucknoyeHem / \ a@HTPOMOreHHble
NpPOJOOXPaHHbIX)

BHyTpuBMgoBble MexXBuaOoOBbIE

Paxmopot, He3asucumsle OM NAOMHOCMU NONYAAYUU W3MEHSIIOT UHCJICH-
HOCTb TMOMYJIALMA B OJHOM HanpaBJieHHH, HE3aBUCHMO OT KOJHMYECTBA 0COOEH B HHX.
AbuoTnueckue W aHTPOMOreHHble (33 MCKIOUEHHEM MPHPOLOOXPAHHOH AESTEJNbHOCTH
yesioBeKa) akTopbl BJAMSIOT HA YHUCJIEHHOCTb 0cO0el He3aBHCHMO OT MJIOTHOCTH MO-
nyasii. Tak, cypoBble 3UMbl CHHXKAIOT YHUCJEHHOCTb MOMYJSUMH MOUKHIOTEPMHbIX
JKUBOTHBIX (3MeH, Jisiryliek, sitepuit). ToacTblil ¢0H Jbla U OTCYTCTBHE MOJO JbIAOM
JIOCTATOUHOTO KOJMYECTBA KHUCJI0POJA CHUXKAIOT YHCJCHHOCTb MONYJALHA pblO 3UMOK.
Cyxoe JIeTO ¥ OCeHb C TOCJEyOLIeH MOPO3HOH 3UMON YMEHbBILAT YHCJEHHOCTh MM0-
MyJSUUA  KOJIOPaJACKoro »Kyka. HeKoHTposmpyeMblii OTCTpes »KMUBOTHBIX WJIM OTJIOB
pbIObI CHHXKAIOT BOCCTAHOBUTEJIbHBIE BO3MOXKHOCTH MX MOMYJSUMHA. BbICOKHE KOHILEH-
TpaLMH 3arpA3HUTE/ICH B OKPYXKAWOLLEH Ccpejle OTPULIATENIbHO CKAa3blBAKOTCSH HA UMC-
JICHHOCTH BCEX YYBCTBUTEJLHBIX K HUM BHJIOB.

daxmopel, 3a8ucumole Om NAOMHOCMU NOAYAAYUU USMEHSIOT €€ YHCIIEeH-
HOCTb B CTOPOHY ONTHMAaJIbHOTO YPOBHS W MPEJOTBPALAIOT NepeHaceJeHHe, MoITOMYy
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UX ellle HA3bIBAIOT PeryjupylolumMn dakropamu. K HUM oTHOcATCS GMOTHYECKHE U
MPUPOLOOXPAHHbIE AHTPOMOTEHHbIE (DAKTOPbl. 3aBUCHMBIMH OT TUIOTHOCTH (haKTopa-
MH SIBJSIIOTCSI: 3arachl KOPMOBBIX pecypcoB (puc. 24), HajuuHe eCcTeCTBEHHBLIX Bpa-
roB, pas/MyHble BHJbl MPHPOLOOXPAHHOH NEATEJNbHOCTH W Ap. TaK, YMCJEHHOCTb MO-
nyJsildi U3MeHsieTest 06paTHO MPONOPLUMOHAIBHO KOJUUECTBY XHIIIHHKOB, MapasuToB,
Bo30ynuTesiel 6oJie3Hel U NPSIMO MPOMNOPLHUOHANBHO 3aracy KopMoBbIX pecypcos. Ta-
KUM 00pa3oM, UX HaJHuMe B cpejie OOMTaHHUS CIVIaKUBAET pe3kue KoJieOaHus YHCJ/IeH-
HOCTH MOMYJISILMHA U COCOOCTBYET €€ MOIEPKAHUIO Ha OMNpelesIeHHOM ONTHMAasbHOM
YPOBHe.

YMeHbLLEeHne
BOCMPON3BOACTBA
1 BbDKMBAEeMOCTM

VcTolieHne
DOCTYMHbIX
3anacos
Kopma

OTtpuuaTenbHas

obpaTHas
CBsI3b
Poct YMeHbLLUeHne
YUCIIEHHOCTHU /—\ YUCIIEHHOCTHU
nonymnsLmn

nonynaunu

PaBHoBecHas

VYMeHbLLEHnE Poct
YUCIIEHHOCTU YUCITEHHOCTH
nonynsauum \/I nonynsaLmmn
MonoxutenbHas
obpaTHas

CBA3b

VBenunyexve
OOCTYMHbIX
3anacoB
Kopma

YBenu4yexue
BOCMPOW3BOACTBA
1 BbIXXMBAEMOCTHU

Puc. 24. Cxema perynsiuum 41MCNeHHOCTU MONynALUMN XMUBOTHBIX NOA AeNCTBMEM (DaKTOpOB,
3aBMCMMbIX OT MAIOTHOCTM NOMynAuMKU (3anacbl KOPMOBbLIX PECYPCOB)
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Emrocme cpedot (MakcumalibHash YHCAEHHOCTb MOMYJISILHK) ONPeNEsieTcsl BO3-
MOYKHOCTBIO CPeJIbl 00eCreunTh NOMyJsIHI0 HeOOXOAUMBIMU pecypcaMu: KopMoMm, yoe-
JKHUIIEM, 0COOSIMH MPOTUBOMOJIOXKHOTO ToJia M T. . Korna 4ucieHHOCTb MomnyJisiiyu
npub/IMKaeTCsl K eMKOCTH CPeJibl, BOSHUKAET HeXBAaTKa KOpMa, BCJIEICTBHE €ro yCHu-
JIEHHOTO Bblefanus. K Torna npuBoauTest B J€HCTBHE MEXaHHU3M PEeryJisiliii YUCIE€HHO-
CTH TIOMYJISILUK Uepe3 8HYMpusudosyo KOHKYpenyuro 3a pecypc. Eciu niaoTHoCTh
NOMYJSILUY BbICOKAsi — ee PeryJupyeT MOBblllIEHHE CMEPTHOCTH B pe3yJibrarte 000-
CTpeHHust KOHKypeHIH. YacTb ocobeli nmoruGaer smbo H3-3a HeXBAaTKM Kopma (Tpa-
BOSIJIHbIE JKUBOTHbBIE ), JTUOO B pesy/bTate GHOJOTMUECKOH HJH XHUMHUYECKOH «BOHHBI».
[ToBblllleHe CMEPTHOCTH TPHBOJUT K CHUXKEHHIO TMJIOTHOCTH. Ecy moTHOCTHL Mo-
nyJIsidK HA3Kasi — MPOUCXOJIUT ee MOMNOJHEHHEe 3a CUeT YBeJHUYeHHs POKIAEMOCTH
BCJIJICTBHE BO30GHOBJIEHUST KOPMOBBIX PECYPCOB M OCNA0JEHHST KOHKYPEHIIHH.

buoaoeuneckasa «gotiHay — 3TO YMEpPLUBJICHHE KOHKYPCHTOB BHYTPH TMOMYJISILLMM MyTEM Mpsi-
MOro HanajeHust (XMILHUKK OJHOro BHAA). Pe3koe CHIXKEeHHE KOPMOBBIX PECypcoB MOXKET MpH-

BOJIMTH K BO3HHKHOBEHHIO KaHHKGa/mM3ma (rnoenatue cede rnofpobHbiX ). Xumuueckas « 80UHA» —
9TO BblAE/JICHHE XHMHUECKHX BELIECTB, 3aAePKUBAIOLIMX POCT U PAa3BUTHE WM YOMBAIOLLIMX MOJIOABIX 0CO-
6eil (pacTeHusi, BojAHble KMBOTHbIe). [IposiBieHHe XMMHUeCKOH «BOHHBI» MOXKHO HaOJIOAATh Ha TMpH-
Mepe Pa3BHTHsl TOJIOBACTHKOB M MpOpacTaHusl ceMsiH COpHaAka Mapu Oesioi. I1pu BblCOKO# MuioTHOCTH
6oJiee KpyMHble FOJOBACTHKH BBUIGJSIOT B BOJY BelleCTBa, KOTOpble MOAABJSIOT POCT MEJKHX ocobefl.
[TosTomy 3aBeplaloT cBOe pa3BUTHE TOJLKO KPYIMHbIC rosoBacTHKU. [Tocie 9TOro HauMHAIOT pacTu Med-
Khe rojoBacTuki. Mapb Gesasi o6pasyeT cemeHa, pasjuyatolidecsl no okpacke. BHayase npopactator
yepHble ceMeHa. KopHeBble BbliesIeHHs MTOSIBUBILIMXCS PACTECHHH YrHETAIOT NpopacTaHHe OCTasbHBIX ce-
MsiH. Ecsin BbIMOJIOTE BBIpOCIIME PACTeHMs, TO MPOPACTYT CeMeHa cepoi OKPAaCKH, M UMCIEHHOCTb T0-
MyJISIUMH BOCCTAHOBHTCSI.

Perysisiniust 4Mc/IeHHOCTH TOMYJIALUN Yepe3 KOJUUECTBO KOPMOBBIX PECYPCOB UeT-
KO MPOCJIEKUBAETCS] HA MpUMepe B3aWMOAEHCTBUSI MOMYJSIUUA XULIHUKA U YKEPTBbI.
OHM 0Ka3bIBAIOT B3aUMHOE BJIMSIHHE HA YHCJEHHOCTb W TJIOTHOCTb JIPYT JIpyra, Bbi-
3bIBasi MOBTOPSIOLIMECS [TOIbEMbl U CHabl YUCJAEHHOCTH 00eux nomnyJssiuui. [Ipuuem
B 3TOH cHcTeMe KojieOaHWH YBeJMUeHHsT UMCJIeHHOCTH XHUIIHUKA OTCTAaloT 1o ¢ase oT
YBEJIMUEHHH YHCJIEHHOCTH »KepTBbI (puc. 25). [IpuMepHo 1Mo TOMy »Ke MeXaHH3My TpH
napaguTHU3Me OCYIIECTBJAAETCH B3aUMHAs PEryJsilis YMCJAEHHOCTH TOMyJAIUHA mapa-
3uta W xo3siuHa. [Ipu MOBbILLIEHUH MJIOTHOCTH MOMYJISILIMM OPraHU3MOB-X0351€B 00J1er-
yaeresl nepenaya Bo3oyauTesiel oT OHOH 0coOU K APYroM, T. K. YBEJHUUBAETCS YACTO-
Ta KOHTaKTOB. B pe3ysibTaTe BO3HUKAET BCIbILIKA 3a00JieBaHUS, PUBOJSLIAS K YBe-
JIMIEHHIO cMepTHOCTH. CHMXKEHHE TJIOTHOCTH TMOMyJSIIIMK XO35IMHA TIPENSTCTBYET Me-
peHocy BO36ymuTesisi, U 3JI0pOBble 0COOM HauWMHAIOT pasMHoKaTbes. CJieloBaTeIbHO,
XUIHAKKA ¥ MapasuThl B MPUPOJE HTPalOT PEryJupylolyio poJjb, MPensTcTBys 4ype3-
MEPHOMY POCTY UHCJIEHHOCTH Apyrux nomnyJsiuuid. [TosHoe ux yHHuTO)KEeHHE MpUBENET
K HapylIeHUIO PABHOBECHSI B MPUPOJHBLIX CHCTEMAX.
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Puc. 25. [JuHamMmuKa YMCNEHHOCTU XULLHUKOB U KX XepTBbl

peakuus. [ToBbllleHHe MJIOTHOCTH MPUBOAUT K YBEJHUYECHHUIO YACTOTbl BCTPEY MEXKy OCOOSIMM, YTO
BBI3bIBACT y HUX TaKHe (DU3HOJIOTHUECKHEe H3MEeHEHMs, KOTOpble BeyT JIMOO0 K CHIKEHHIO poxiae-
MOCTH, JIMOO K yBEJIMUEHHIO CMEPTHOCTH, UTO SIBJISIETCS] TIPHUMHON YMeHbLIeHHs1 uncsienHocTr. CTpecc He Bbl-
3bIBaeT HeOOPATHMbIX H3MEHEHHH B OpraHuame, a JHllb NPUBOAUT K BpeMeHHOMY GJIOKMPOBAHHIO €ro (hyHK-
uuit. Ilpn yerpaHeHuH nepeHacesieHHsl ClIOCOOHOCTb K Pa3MHOXKEHHIO MOXKET ObICTPO BOCCTAHABJIHBATLCS.

BaxkHbIM MexaHH3MOM peryigauun YUCJAEHHOCTH B TEePEYIJIOTHEHHDBIX MOMYJIAINAX FABJIAETCH CTpeCC-

Bce 3aBucHMBbIE OT MJIOTHOCTH MOMyJisiiii MEXaHUu3Mbl peryJisiuuu YUCJIEHHOCTH
BKJIIOYAIOTCA A0 TOI'O, Kak npousoﬁaeT [oJiIHOEe HUcYepliaHhe pecypcoB Cpe/bl. baaro-
Japst 9ToOMYy B NOMNYJAALUUAX OCYUIECTBJAACTCH CcaMoperyJdaurs YUCJAE€HHOCTH.

E] Y monyJsiuMil B rpupoje HaOJojaeTcs ABa TUMA AMHAMUKH YUCJIEHHOCTH:
NepUoJMYEeCKHe W Herepuoprueckue KoJebanus. PakTopbl cpejibl, BJMSIIO-
1IMe Ha YUCJEHHOCTh MOMYyJsLUMH, pasnessiioT Ha: GaKTopbl, He3aBUCHMblE OT
MUIOTHOCTH TOTYJSLMH, U (aKTOPbl, 3aBUCHMBIE OT TMJIOTHOCTH TOMYJISILIAH.
PeryJisiiyst Ydc/I€HHOCTH MOMNYJISILUEA B PUPOJE OCYLIECTBJISIETCS PEUMYLLLE-
CTBEHHO Yepe3 KOHKYPEHLHMIO 3a pecypehl, XHIIHUYECTBO, NApPa3UTH3M.

1. MNoyemy B Npupoae He MOXET 0CTaBaTbCA MOCTOAHHOW YUCNIEHHOCTb nonynAunn? 2. Vka-

. XKUTE MPUYNHBI MEPUOANHECKUX U HENEPUOOMYECKUX KONMEOaHNA YNCIIEHHOCTH NOMYNALMIA.
3. Kak BustoT Ha YMCNEHHOCTb MOMyNAUMA (PaKTopbl, HE3aBUCUMbIE OT UX MIIOTHOCTN?
4. Y70 Takoe eMKOCTb Cpefbl U OT Yero oHa 3asucuT? 5. B 4em 3akno4aeTcs MexaHu3m
perynaumMm YMCAEeHHOCTU MOoNynsauMn Yepes BHYTPUBWUOOBYKO KOHKYPEHLM 3a pecypc?
6. Mo4yemy B Npupoae Henb3si MOSIHOCTLIO YHUYTOXaTb XULLHWKOB M NapasnToB?



§ 15. buoueHo3 u 6uoton. CBA3u nonynauuin B GMoLEHO3ax

[louaTue 6uoueHo3a u 6uorona. B mpupope momyssiiiii pasHbIX BUJIOB, Cyllle-
CTBYIOLLIME B OJIHOH Cpejie, BCTYNAIOT JAPYr C JAPYroM B pasHooOpasHble CBSI3H M B3a-
MMOOTHOILICHHUSI B 3aBUCUMOCTH OT UX noTpebHocTeil. B pesysbrate oOpasyercs Gosiee
cyioXKHasi GUoJIorHUecKasi cucrteMa — OHOLLEHO3. DTOT TePMUH BBeJl HeMelKHH M-
npoouosior K. Me6uyce B 1877 1.

Buouenos (ot rpeu. bios — xusnb, koindés — obuimil) — ucmopu4ecku cao-
HCUBUWLAACA COBOKYNHOCMb B3AUMOCBAZAHHBIX NONYAAYUL pacmenut, xicu-
B8OMHbLIX, 2pubO8 U MUKPOOP2AHU3MOB, HACEAAOWUX IKONO2UHECKU OOHO-
poduyio cpedy odbumanus.

Yacto B 3KOJNIOTMH BMECTO TepMHHA «OHOLICHO3» HCIMOJb3YeTCsl TePMHH
«co00111ecTBO». brolienos (coob11ecTBO) sIBISETCS OCHOBHBIM KOMIOHEHTOM MPHPO/L-
HBIX HaJlOpPraHM3MEHHbIX CHCTEM.

Mecto o6uTanusi GHolleHo3a — Ouomon (0T rped. bi 0s — XKu3Hb, [6pos —
MeCT0) — y4acmox meppumopuu ¢ 00HOPOOHbIMU Yca08uamMU cpedol.

I/IHOF}IB B 9KOJIOTHUECKOH Jireparype yl'lOTpeGJ'lﬂlOT TEPMHH «3KOTOI>». JKOmon — KOMILIEKC
abHOTHYECKHX Ct)aKTOpOB Opr)Ka}OLU,eljl Cpe/ibl 6e3 ydacTust 2KUBbIX OPraHu3MOB. Pazjinune mex-

JIy TEpMHHaAMH «OUOTOM» W «3KOTOI» 3aKJoyaeTcs B TOM, 4YTO JJIs1 61oTOMNa 00513aTe/IbHbIM KOM-
ITOHEHTOM SIBJISIETCA TOYBa, a /i 9KOTOIa e€e HaJuyue He 00513aTeJIbHO.

CocraB ououeHosa u ouorona. CocTaB/sIOIIUMA KOMITIOHEHTAMHU OHOLIEHO3a SIB-
JISIIOTCST: (PUTOLLEHO3, 30011eH03, MHKOLEH03, MUKpPoOoleHo3. Pumoyeno3 (0T rpeu.

phytén — pacrenue, koinds — oOLIMI) — pacTUTeJbHOE COOOIIECTBO, MPOU3pac-
Tatolllee Ha ONpee/ieHHOH TePPUTOPHH U M3MEHsIolleecsl Kak M0 Ce30HaM, TaK H 110
ronam. 3o0oyeno3 (0T rped. 200n — KUBOTHOE, Roindés — oOLIMHA) — COBOKYI-

HOCTb MOMYJISILMI JKUBOTHBIX, HACEJSIOLINX orpeeseHHblil 6uoton. Mukoyenos (ot
rpeu. mykes — tpud, koinds — ob1wmit) — cooOIIECTBO Pa3THUHBIX BUAOB IPHOOB.
Mukpobouyernod (ot rped. micrés — MaJblil, koinds — oO0LIMI) — COBOKYIHOCTb
nonyJsiid 6akTepuid ¥ NpoTHCTOB.

[panuua mexay GuolieHO3aMu onpefessieTcss Mo (UTOLEHO3aM, KOTOpble Bcerja
MMeIOT crielupurueckue ocobenHoct. Hanpumep, Jyr pe3ko oT/inyaerces ot jieca, Jiec —
oT 60J10Ta, XBOHHBIH Jlec — OT JIMCTBEHHOro, Gepe3oBast polia — OT ayOpaBbl U T. [
duroneHo3 ornpesessieT BUIOBOH COCTaB 30011€HO3a, MUKOLIEHO3a U MHKPOOO1IEeHO03a,
TO €CTh SIBJISIETCS TVIABHBIM CTPYKTYPHBIM KOMMOHEHTOM GHOLIEHO3a.

[To mpoucxoxKAeHHIo pa3vyaloT MepBHYHbIE M BTOPUUHbIE GHOLIEHO3bI. [lepsuu-
Hole OGUOLIEHO3bI TIPAKTHUECKH He MOJBEPXKEHBI JIeATEJIbHOCTH UesioBeKa (Hel0CTYHbIe

[MpaBoobnagatens HapogHasa acBeTa
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yU4acTKW Tairu, ropuble Jieca). Bo emopuureix GUolleHO3aX OTMedaeTcsl 3aMeTHOe
BJHsIHUE YesioBeKa (GOJBbIIMHCTBO OMOLIEHO30B HAa 3eMJle).

bBuoron BkjOUaeT BO3AyX C KJAHUMATHYECKUMH (DaKTOpaMH (KAuMamor), nousy
(s0agpomon) u Bony (eudpomon). It KOMIOHEHTbI B3aHMOJEHCTBYIOT MEXIy CO-
601 U popMUpYIOT cpely obGuTaHusi OuolleHo3a. DHOLEHO3 CBOWM CylIeCTBOBAHHEM
M3MeHseT cocTosiHue GuoTona. B cBolo ouepenb M3MEHSIONUINNICA OUOTOT MOYKET BJIM-
SITh HA BUJOBOK cOCTaB OUOLIEHO3A.

Cesa3u nonyasiumii B 6uoueHo3ax. CTpykrypa OHOLEHO3a TMOIEPKUBAETCS BO
BpeMEHH W MPOCTPAHCTBE 3a CcueT pa3HooOpasHbIX CBsi3el Mexty nonyJsiuusimu. Cpsi-
31 BO3HUKAIOT C LIEJIbIO YIOBJECTBOPEHHUS OMPEAC/CHHBIX NOTPEOHOCTE! OJHON MOIyJIsi-
LMK 3a cyeT JApyroil. B 3aBUCHMOCTH OT XapakTepa MoTpeOHOCTEH BbIAEJSIOT YeThipe
THIA CBsA3el: TpodHUueCcKUe, Tonmuueckue, hopuueckue, habpuiecKue.

Tpogpuueckue cesa3u (ot rped. trophe — nuiia) — CBS3H MEXKIy MOMYJISILUSIMH,
Koria 0coGH OJIHOH TOMYJIALMH TOMy4YaloT MHIIY 3a CUeT 0coOell IPyrod Momyasiyi. JTo
MOKET MPOMCXOMUTh MyTeM MoefaHusi ocobel, MUTaHUs OTMEPLUHMH OpraHuyeCKUMH
OCTaTKaMH WJIM MPOJyKTaMH 2KH3HeJlesATesIbHOCTH ocober apyroro Buaa. Hanpumep, ssi-
rylIKa MATAETCsl HACEKOMBIMH, aUCT — JISITYLIKAMH, I02K/1€BOH YepBb — OMABLIMMHU JIHC-
ThSIMU (npaMble TPOPUUECKHE CBSA3H ). XHILHUKH M0€AI0T TPABOSIAHbBIX XKUBOTHbBIX, H 3TUM
OHH BJIMSIIOT HA YUCJEHHOCTb TPABSHUCTBIX PACTEHHH, KOTOPBIE SIBJSIOTCS MUILEH IS He-
KOTOPbIX JINCTOTPBI3YLIHX GECO3BOHOUHbBIX XKUBOTHbBIX (KOCBEHHASL TPOPUUECKAs CBSI3b ).

Tonuueckue cesa3u (0T rpey. tOpOS — MECTO) — CBSI3H MEXKIy TMOIYJISILUSMH,
Korja 0coOM OIHOH MOMYJSALMH HCIOJb3YIT 0co0el APYrod MomnyJsilii B KayecTBe
MeCTOOOMTaHHUsI MJIM MCHBITBIBAIOT HX BJMSIHME Ha CBOMO cpely oOuTaHus. Hanpuwmep,
NTHLbI UCMOJIB3YIOT IePeBbsl W KyCTAPHUKH KAaK MeCTa JUlsl THEe3/I0BaHUS, MaslbKH pblO
HaXo[AT YKPBITHE MOJ «30HTHKOM» MEy3bl, SMU(MUTHI U JIMAaHbl UCMOJb3YIOT CTBOJIBI
JiepeBbeB Kak cyoerpar (puc. 26) u 1. 1. B jiecy BbicoKHe AepeBbs MO CBOMM MOJIO-
rOM MOTYT C031aBaTh OJ1arornpusiTHbIe YCJAOBHS Cpellbl il TeHEeJ0OUBBIX PACTEHHI.

=

Opxupen (SI'IVI(*)VITbI). Ha cTBoOMe ,u,ea

S T
JInanbl B T

ponn4eckoMm necy

Puc. 26. Tonn4eckne cBasn

[MpaBoobnagatens HapogHasa acBeTa
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Dopuueckue c8a3u (0T rpeu. phora — HOILEHWE) — CBSI3H MEXKIy MOMYyJisi-
LUAMH, KOra ocoOM OJHOH MOMyJAIHKM YUaCTBYIOT B paccesieHUH (pacrnpocTpaHeHHH )
ocobeil apyroit nomnyssuud. Hanpumep, NTHIBI, MUTasgCh ArogaMd GPYCHUKH, YePHH-
Kd, psabuHbI, GOSPBLIINIHUKA, PACTPOCTPAHAIOT CeMeHa 3THX PACTEHHH BMeECTe C 3IKC-
KpeMeHTaMu. MuiekonuTalolile nepeHocst 6J10X, KJelled W Apyrux napasuton. bes-
KH, COHKHM, 3amacasi Opexd M XKeJyld Ha 3UMy, MHOTJIA HUCIIOJIb3YIOT WX HE MOJHOCThIO,
U Te BECHOH Mpopacralor.

DBOJIOLHS JKUBOTHBIX U PACTEHHI MpoTeKasa B3aUMOCBSI3aHHO (KO3BOJIOLHSI), TI09TOMY OHH Bbl-
pabaTbiBajiu npucrocobenns as Gopuueckux cesizeil. Hanpumep, nuiieBapuresbhble GpepmeH-

Thl JKMBOTHBIX M NMTHL He MepPeBapUBAIOT CeMeHa pacTeHHil, a Hao60poT, oGecneunBaloT UM Bbl-
COKYIO BCXoxKecTb. [1ospl M cemMeHa HeKOTOPBIX pacTeHHH HMEIOT KPIOUKH, 3alleNKH s MPUKPerIeH s K
LIEPCTH ’KUBOTHBIX C 11€J/bI0 MOCJEYIOIEro pacnpocTpaHeHH sl

Dabpuueckue csa3u (ot nar. fabrico — HU3TOTOBJSATb) — CBA3M MEXKIY T10-
NyJaUMsIMHA, Korja ocobH OJlHOﬁ NONyJIdUMKU HUCIOJb3YIOT BbIACJICHHS WKW MEPTBbIE
4yacTh Tesa ocoOell Apyrod MOMyJsilMM B KadecTBe MaTepuasa Julsl CTPOUTEJbCTBA
rHesj, Hop, y6exul u ap. Hanpumep, 606pbl coopyzkaioT 606poBble XaTKH M3 CTBO-
JIOB W BeTBeil jiepeBbeB. MypaBbH MCHOJB3YIOT ONaj XBOHHBIX 1€pPEeBbEB, KaK OCHOB-
HOW CTPOMUTEJIbLHBIH MaTepuaJ st MypaBedHUKOB. TITHLBI MPUMEHSIIOT CyXHe BETOUKH,
TpaBy, MyX, LWIEPCTb AJIsl CTPOUTEJbCTBA THesl (puc. 27). Hekoropble JiecHble 3BepH
BbICTHJ/IAIOT CBOW HOPbI MXOM, OIABLIWMH JIMCTbSIMHU, CyXOﬁ TpaBOﬁ U T. 1.

[Tonyssinus smo6oro Buga B 6GHOLEHO3€ TOCTOSIHHO BCTYNAET B PA3JiMuHble CBSI3H
C APYrvuMHU MOIMYyJIgLUHUSIMHA. Hanpnmep, JdATeJ, nma}omnﬁcg HAaCeKOMbIMH, BCTYyIaeT C
HUMH B TIPSIMYIO TPO(HUECKYIO CBfI3b, a ¢ JyOOM, MOJ KOPOH KOTOPOr0 OH OThICKUBAeT
THX HACEKOMbIX, — B KOCBEHHYI0 TPO(HUYECKYIO CBsI3b. Bbitan6iuBasi Ha cTBOJIE Jle-
peBa JynJjo, OH BCTYNaeT B TONHYECKYIO CBSI3b C JIEPEBOM U T. JL.

MyaBeVlHMK

Puc. 27. ®abpuyeckue cBasu
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m BuoneHo3 — COBOKYMHOCTb B3aMMOCBSI3aHHBIX TIOMYJSILMHA pacTeHuil (u-
TOLIEHO03), »KUBOTHBIX (30011€H03), TPUOOB (MHKOLIEHO3) U MHKPOOPraHU3MOB
(MHKpPOOOI11€HO03), HACEJSIONIMX yYACTOK TEPPUTOPHH C OJHOPOIHBIMH YCJIO-
BUSIMH Cpe/ibl — OGHOTOT. BHOTON BK/IIOUAET BO3/IYX C KAMMATHUECKUMH (aK-
Topamu (KJumaron), nouBy (smadoron) u Bomy (ruapoton). B Ououenose
MeKJly MOMyJISIIMSIMA PA3HbIX BUIOB BO3HUKAIOT TPOGHUECKHE, TOMHUECKHE,
(opudeckre U paGpuUyecKre CBS3H.

1. Javite onpefeneHne MOHATUN «BUOLEHO3» N «buoTon». 2. HasoBuTe CTPYKTYpHbIE

@ KOMMOHEHTbI B1oLIEHO3a COCHOBOMO neca. 3. Kakne Tunbl CBA3EN Mexay Monynsunsmm
noaaepXunBatoT CTPYKTYpy 6uoLeHo3a? 4. B kakme CBA3M BCTYNalT a3oTUKCMpyroLmne
6aKkTepun, HaxogdaLmecs B Kiy6eHbkax 60060BbIX pacTeHW; OATEN, XUBYLUMA B Oynne
ny6a? 5. MNMpusegnte npumepbl POPUHECKUX CBA3EN B TECHOM GMOLIEHO3E.

§ 16. BupoBas cTpykTypa 6uoueHo3a

JI106001 GHOLIEHO3 TJIAaHEeThl XapaKTepU3yeTcsl ONpeie/IeHHOH BHIOBOI CTPYKTYpPOI.
Budosasa cmpyxmypa — BunoBoe pasHooOpasue OMOLLEH03a U COOTHOLLIEHHE BHIOB
M0 YUCJICHHOCTH.

BunoBoe pasHoo6pasue 6uoueHosa. J[ocTaTouHoO TOJLKO MOCMOTPETh Ha pa3Hble
6HOLL€HO3bI, YTOObI 3aMETHTL HX pasJsinins 1o BUIOBOMY COCTaBy. I—[Oﬂy‘ﬂ/l’l‘b [TOJIHOC
npeJIcTaBJeHre O BHIOBOM pa3HooGpasuu OHOLEHO3a MPaKTHUYeCKH HEBO3MOXKHO, TaK
KaK HeJIb3s1 yUHeCTb BHUAbl MUKPOOPIraHU3MOB. Ho JlaxKe KOJIMYECTBEHHAast XapaKTepPUCTH -
Ka BUJIMMBIX 2JIEMEHTOB JIa€T BO3MOXKHOCTDL TOJIYUHUTh O OMOIIEHO3€ BaXKHYIO HH(opMa-
uo. Bunoroe pasHoo6pasne GHOLEHO3a MOXKHO 0XapaKTEPHU30BaTh C MOMOIIBIO JIBYX
KOJIMUECTBEHHBIX MOKa3aTeJieil: BUloBoe GOTaTCTBO U BUIOBAs HACHIIEHHOCTD.

Buodosoe 6ozamcmeo — oblee KOJUYECTBO BHIOB, OOHUTAIOIIUX B OHOTOIIE.
Kaxnpiii Buj B GHOlIEHO3€e TIpejcTaByeH nonyJsiyei. [IpupoaHbie 6101eHO3bI cuuTa-
10TCsA 6EHBIMU, €CJIM X BUIOBOE GOraTCTBO COCTABJISIET JIECATKH U COTHU BUIOB (6HO-
IIEHO3bl XBOMHBIX JIECOB, MYCTbIHb, BHICOKOTOPHIT). B 6oraThix 6101l€eHO03aX KOJHIECTBO
BUJIOB JIOCTUTAET HECKOJbKHX ThICAY (TpPOTHUECKHE Jieca, caBaHHbl). UeM BbIlE BH-
JIoBoe OOraTcTBO, TeM yCTOHUMBee GUOLEHO3.

YeM MOKHO OOBSICHUTH TaKylo 3aBUCHMOCTL? BO-nepsolx, y KaxKiaoHu MOmyJsiinu
eCTb BO3MOXKHOCTH 00pPa3oBaTh GoJiblllee KOJHIECTBO CBSI3€H M YIAOBJETBOPHTL CBOH
9KOJIOPMYECKHE TMOTPEOHOCTH. DTO TOBLILIAET €€ BbDKMBAEMOCTb, a 3HAYMT, U CO-
XpaHeHHe OMOLIEHO3a B 1eJIOM. BO-8MoOpbix, UMEETCsl BO3MOYKHOCTh B3aHMO3aMeHs -
€MOCTH OJIHMX BUJIOB JIPYTHUMH TPU BBIMOJHEHUH UX (DYHKIMH, OJarogapst uemy He Ha-
pyuiaetcst (OyHKUHOHAJAbHAS CTPYKTypa OMOLLEHO34.
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Budosasa naceiujernocms — KOJWUECTBO BHJIOB, TMPHUXOMSIIIUXCS HA €IMHUILY
MIOLIAN WK eluHuLy of6bema GuoTona. [IBa GuoleHo3a, UMEIOUIMX OAMHAKOBOE BH-
JloBoe GOraTcTBo, He OyIyT B paBHOW CTEeMeHH YCTOHYMBBI, €CIH OHH OOUTAIOT B pas-
HBIX MO M0 OHOTOMax. YeroiurnBee OyaeT GHOLEHO3 C MEHbIIEH TI0IAAbI0 6HUO-
tTona. B Hem OyzieT Bblllle BHI0BAsi HACLIIIEHHOCTb, @ 3HAYUT, OOJblle BEPOSTHOCTb
00pa3oBaHMsl CBSI3EH MEKLy MOMYyJSLUMSMHE U BbIlI€ MX POYHOCTb.

Takum o6pazom, 4ToObl MOJYYHTH MPEACTaBJIEHHE O BUIOBOM pasHooOpasuu GHo-
1leHO3a, HeJ0CTaTOYHO 3HaTh ofllee KOJHYecTBO BHAOB B OuoTore. Heobxomumo
MMeTb MHPOPMALMIO U O MJIOTHOCTH €ro 3aceJsieHHsl BUIAMM.

BunoBoe pasnoobpasue 6MOLIEHO3a 3aBUCHT OT YCJOBHH Cpeibl B OMoTOME. Yei0-
BUSI JKe Cpejibl OTpeiesIIIoTCsl ero reorpauueckumM noJjoxkeHuem. Hanpumep, B TyH-
Jpe, Te MOCTOSHHO OlLylaeTcs Ae(HUIHT Temna, GHOIEHO3bl UMEIOT HeGOJbIIOe BH-
JIOBOE pa3HooOpa3ve B OCHOBHOM 3a CUET MXOB W JIMIIAHHHKOB. B yMepeHHbIX WIH-
poTax BHIOBO€ pazHooOpasWe B OCHOBHOM OINpeJesisieTcsi BUIOBbIM OOraTtcTBOM MO-
KPBITOCEMEHHBIX M TOJJOCEMEHHBIX pacTeHHWi, >KMBOTHOrO MHpPa W B MeHbllEH cre-
MeHU BUI0BOH HACBILIEHHOCTBIO IpubOB. B Tponuueckux Jsecax camoe 6oratoe MHO-
roo6pasue quiopbl 1 dayHbl. Takum 06pa3om, MOXKHO CleJiaTh BbIBOJ, 4YTO, 4eM OJia-
ronpusiTHEE yCJ0BHsl cpeflbl, TeM 0oJblie BHI0BOe pazHooOpasne OHOLEHO30B, U Ha-
060poT. 3HAYUT, MO BUAOBOMY pPazHOOOPasuio GHOILEHO3a MOXKHO CYAMTb O CTeleHH
01aronpUATHOCTH YCJIOBUH Cpelibl B OHOTOIE.

BunoBoe pa3HooOpasuve 3aBUCUT M OT Bo3pacTta OHolleHo3a. Mosofible, TOJBKO
HauMHaoLLMe Pa3BUBaThCs OMOLLEHO3bl OeIHbI 0 BUIOBOMY cocTaBy. OHH CTAaHOBATCS
6oraye no mMepe pa3BuTHs. Haubosblllee BUI0BOe pasHooOpasne HaOJio/laeTes B 3pe-
JIbIX YCTOHUMBBIX OuoueHo3ax. CjieoBaresibHO, MO BMIOBOMY PasHOOOPA3HUI0 MOXKHO
ONpee/IUTh CTA/IMI0 Pa3BUTHST OHOLIEHO3a.

cTerneHHblil nepexo. B pesysbrate o6pasyercsi nepexojHasi 30Ha, KOTOpasi HMEET YHHKaJIbHbI

KoMIuieKe (hakKTOpOB Cpejibl, He XapaKTepHbIH JyIsi coceHUX OHOTOMNOB. [1o MPOTSKEHHOCTH OHa
BCEr/a MeHbllle, YeM TEePPUTOPHsT KaKJI0r0 U3 GMOTONOB. DTa 30HAa HasbiBaeTcs akomorom. Ona Gojee
6orara BHIAMH, UeM KazK[10€ U3 CMeXKHBIX coo011ecTB. OOBSCHIETCS 3TO TeM, UTO 3/IeCh BCTPEUAIOTCs KaK
BHJIbl U3 COCE/IHMX COOOLIECTB, TaK W BUJIbl, XapaKTEPHbI€ TOJILKO ISt 9KOTOHA. TeHIEHIHS K YBEJIHUEHHIO
BMJIOBOTO Pa3HO00Pa3ns Ha TpaHule COOOLIECTB HA3BIBACTCS KPACBbIM WM NOCPAHUUHbIM IPPEeKMOoM.

- B MpUpoae rpaHulibl MexKIy OHOLIEHO3aMU peako ObIBAIOT PE€3KUMHU, Hallle BCero HabJtoaeTcst 1no-

CooTHouLleHHWe BUAOB MO WX YUCAEGHHOCTH. B jio6oM GHolleHO3€e ecTh BUJIBI, Mpe-
06J1ajlatolMe M0 YUCJIEHHOCTH M 3aHUMaroue OO0JIbLIYIO TJIOLLAAb TEPPUTOPUH OHO-
Tona. DTH BUJbl HA3bIBAIOTCS JOMUHAHMHbIMU Wi domunanmamu. Hanpumep, B
COCHOBOM JieCcy — 3TO CcOCHa, B Oepe3oBo poie — 6Gepesa. [lomunupoBaHue BUaa
He BCeraa o3Hadaer ero oOWJiMe, JOMUHAHTHBIN BHJ MOXKET UMETb W HU3KYIO a0COJIOT-
HYIO YHCJEHHOCTD (Harpumep, BepOJIIoKbs KoJlouka B mycTbiHe). Ho mo cpaBHenuio ¢
YHCJIEHHOCTBIO JIPYTHX BUJOB B JIAHHOM OHOLIEHO3e ero UMCJAEHHOCTh camasl BbICOKasl.
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JIOMMHaHTBI, KOTOpble y4acTBYIOT B (DOPMHPOBAHMH Cpelbl JUls BCEro cooOllecTBa
(cpenoobpasytolie BUIbl), Ha3biBalTCA Budamu-dudpukamopanu. dmadukaTopbl
BEPXOBOTo 6osioTa — 3TO carHyMm W KJIOKBA, cTerneil — KOBblIb, ayOpaB — jayb
u T. 1. Muorna spudukatopamu MoryT ObiTb W KMBOTHbIE: 60OpPbl popMUpPYIOT 6O-
6poBbie JaHALIA(ThI, KOMbITHbIE XKUBOTHbIE — CTelHble JaHuadTel U T. 1. YianieHue
BU/A-9M(PHUKATOPA MOXKET HACTOJBKO MU3MEHHTb YCJOBHS Cpejibl OOUTaHMSI, UTO JaH-
HbIl OMOTOI OKAXKeTCsl HEMPHUIOJHBIM ISl paHee CyLLeCTBOBABLUMX TaM BHMIOB. B Hero
CTaHYT 3aCeJISITbCs HOBbIE BUJIbl, H 3TO NMPHUBELET K CMeHe OMOLIeH03a.

Kpome BHIOB-10MHUHAHTOB, J11060H 6HOLIEHO3 BKJIIOYAET MHOMKECTBO JAPYTHX BUIOB
C MeHblIeH yucaeHHocTbio. OHM Moep:KUBaloT pasHooGpasne cBsseil B 6UOleHO3€e H
CJIy>KaT pe3epBOM JiIsl 3aMeleHHs] JOMHHAHTOB, TO €CTh MPUAAIOT CTAOMJILHOCTb GHO-
11eHo3y. B 3aBucumocTH oT 10411 ocobGell JaHHOTO BUaA B OOLIEH YMCIEHHOCTH 0CcoOek
OuoLEeH03a — Cmeneru OOMUHUPOBAHUS, UX PA3NEJSIIOT HA YeThipe KaTeropuH:

1) cy6oMHUHAHTHBIE BUJIbI — J0BOJILHO MHOTOUYHCJIEHHbIE U 4ACTO BCTpPeyatolye-
cs1 B 6GUOTOIE BH/BI, HO 3aMETHO YCTyMalollHe 10 YUCJIEHHOCTH JOMHHAHTHBIM;

2) MaJsiouMc/ieHHble BUIbl — BHIbI ¢ HEOOJbUIOH YMCJIEHHOCTbIO, U3PEJIKA BCTpe-
yaiotpecs: B GHOTOIIE;

3) pelxue BHAbl — BHJbl C OYeHb MaJIOH YHCJICHHOCTBIO, BCTPEUAIOLIHeCs) TOJb-
KO B OTIEJIbHBIX MecTax 0MoTONa,

4) ciydyaiiHble BHAbl — BHIIbl, HETHUIHUYHBIC /151 JAHHOTO OHOLEHO03a, U MPEACTaB-
JICHHbIE 3[1eCb €AMHUYHBIMH 3K3EMIL/IsIpAMH.

JloMMHaHTHble W CYyOJOMHHAHTHbIE BHIbl YEJOBEK MOXKET HCII0JIb30BaThb B MPO-
1iecce X035IUCTBEHHON AeATe/bHOCTH 6e3 yilepba ans 6uolleHo3a. MaJjouncaeHHble U
peIKHe BHJIbI HY»KHO OXpaHsATb. Pefikue BHbI, KaK MPaBUJI0, 3aHOCAT B MEXKIyHapOJ-
HYIO WK HalKMOHaJIbHbIE KpaCHble KHHTH. C.ﬂy‘{aﬁHble BUJIbl HE 3aCJy2KUBAIOT BHH-
MaHHsl, TaK KaK OHM Ha JAHHOW TepPUTOPHUH CYLIeCTBOBATb HE CMOTYT M CO BpeMeHeM
MCUE3HYT.

E] BunoBasi crpykrypa 6GHolleH03a — BHJIOBOE pa3Ho0Opa3ve U COOTHOLIEHHE
BUJIOB 10 MX YMCJIEHHOCTH. BupoBoe pasHooOpasue XapaKTepH3YyeTcsl BHIO-
BbIM OOraTCTBOM M BHIOBOH HacblllleHHOCTbIO. [To cTerneHu 1OMUHUPOBAHHUS
BUJIbI OMOIIEHO3a Pa3/e/IIoT Ha JIOMUHAHTHBIE, CyOJOMHHAHTHBIE, MaJIOUHC-
JICHHBIE, pelKHe U caydyaidHble. Penkue Bubl 3aHocsATcsl B KpacHyto KHUTY.

1. Kakvvun nokazartensamm xapakTepu3yeTcsi BUOOBOe pas3Hoobpasuve 6uoueHo3a? [lo-

KaXXnTe 3aBUCMMOCTb YCTOMYMBOCTM 6MOLIEHO3a OT 3TMX Mokasartenen. 2. Kak no Bu-
0OBOMY pasHoOb6pasvio ONpemennTb CTaguio passutua buoueHo3a? 3. Ha kakue Ka-
Teropuv pasgensioTcs Buabl MO CTEneHu OOMUMHUPOBaHuA? 4. Kakylo pofib B XXU3HU
6roLeHo3a urpatoT Buabl-aandukaTopbl? 5. Hazosute Buabl-agudmkaTopbl 6MOLEHO30B
Ballero pernoHa. 6. Kakne OeicTBUSt [OMKEH NPeanpuHsATL YenoBek, YTOObl COXPaHUTb
penkue, 0co60 LeHHble BUAabI?
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§ 17. MpocTpaHcTBeHHas CTPYKTypa 6uoueHo3a

Jlio6o#i 6UOLIEHO3 B MPUPOJle 3aHUMAeT ONpejiesieHHOe MPOCTPAHCTBO, KOTOPOE
paszieisieTcss MexKIy BHAAMH B 3aBUCHUMOCTH OT UX OMOJIOTHUECKHX 0COOEHHOCTEH. DTO
MPUBOAUT K (DOPMHUPOBAHHIO TPOCTPAHCTBEHHOH CTPYKTypbl. IIpocmpancmeennas
cmpykmypa 6uoyeno3a — 3aKOHOMEpHOE PACIoJIoKeHHe BHIOB B GHOTONE, KaK B
BEPTUKAJbHOM, TaK U B 'OPU3OHTAJIbHOM HallpaBJIEHUAX. ILHF[ 61/IOLLeH033 XdpaKTepHbI
BepTHKaJbHAsA (SPYCHOCTb) U TOPU30HTANbHAsS (MO3aHYHOCTh) CTPYKTYPBHI.

BepTtukanbHas crpykrypa OuoueHo3a (sipycHocTb). B HaseMHbIX GHOlleHO3aX
OCHOBHYIO poJib B (DOPMHPOBAHUH BEPTHKANBHOH CTPYKTYypbl HIPAIOT pacTeHHs pas-
HOH BBICOTHI. Bsiarojapst aTomy HaGJsioaeTcsi BepTHKAJbHOE paccjoeHde OMOolleH03a
Ha CTPYKTypHble 4acTH. DTH YacTH OMOLIEH03a, 3aHUMalolllMe Pa3HOe TI0JOXKEHHE MO
OTHOLUEHHIO K YPOBHIO TMO4YBbI, HA3bIBAIOTCs ﬂpycamu, a cocTroslasi M3 HHUX BEPTH-
KaJibHasi CTPYKTypa OMOLIeHO3a — APYCHOCMBIO.

[naBuyto posib npu (HOPMHPOBAHMH BHMAOBOIO COCTABA PACTHUTEJbHBIX SIPYCOB
UrpaeT KOJIMYECTBO CBeTa, JIOCTHTralollee Kaxjaoro sipyca. OT Hero 3aBUCHT TeMrepa-
TYPHBIH PEXKHUM M BJIQXKHOCTb Ha PasHbIX YPOBHSIX (sipycax) OuolieHo3a. BepxHue sipy-
Cbl COCTaBJISIIOT CBeToJoOMBBIE pacTeHusl. Huxke pacrosaratorcesi TeHEBbIHOC/UBBIE,
a B caMOM HM3y OOMTAIOT TeHesloOMBble pacTenus. Takoe pacrnpeneseHde pacTeHHH
crnoco6eTByeT GoJiee MOJHOMY YCBOEHMIO COJNIHEUHOH 3Hepruu. JIo MOoBEepXHOCTH MO-
YBbI JIOXOAMT JIHLIL 1 —5H % CBeTa, MOCTynallero B 61oileHo3. B onHospycHbIX (u-
TolLeHOo3ax GoJbllIasi 4acTb MOCTYMNAIOULIEH COJHEYHONH Hepruu He ycBauBaercst. Ona
WJET HA HArpeBaHHe MOYBblI U YACTHUHO OTPAXKAETCS.

PacrutesibHble sipycbl CO3/aI0T MUKPOKJUMAT /s CYLIECTBOBAHMS JPYTUX BHJIOB.
Ka)KJlbIﬁ paCTHTe.ﬂbe]ﬁ sIpyC 3acedigeTcs OnpeAe/IeHHbIMU BUIAMH KUBOTHBLIX U MHU-
KPOOPraHu3MoB. IDTO MO3BOJISIET paccMaTpPUBaTh SIPYC KaK CTPYKTYPHYIO eHHHUIy OHO-
11eH03a, KOTOpast OTJIMYAETCsl OT JIPYTHX €ro 4acTeil COBOKYMHOCTBIO IKOJOTHYECKHX
YCJIOBUH, COCTABOM BHJIOB PACTEHHI, }KUBOTHBIX 1 MUKPOOPraHu3MoB. B Kaxkjiom sipy-
Ce CKJIAJIbIBAETCsT CBOsI CHCTEMA CBsI3el W B3aUMOOTHOLLIEHHH MeX]ly KOMIOHEHTaMH.

BosiblinHeTBO BUIOB npHcnocobieHo K KOHKPeTHbIM sipycaM. Ho ectb Bujbl, KO-
TOpble B CHJy Pa3JjMUHbIX 0OCTOSITE/LCTB 3aHUMAIOT B pa3Hoe BpeMsl »KM3HH pasHble
sipychl. VX HasbiBaloT gHesapycHoimuy BulaMu. Hanpumep, Hesib3si OTHECTH K KOHKPET-
HOMY spyCy JihaHbl, .ﬂHlJJaﬁHHKH, HEKOTOpPbIE BHAbl MXOB W MapasuToOB.

B HazemHbIX OHOlIEHO3aX Pa3NUUAIOT HAJ3EMHYIO W NOO3eMHYIO SPYCHOCTD.
SIpycel HymepyloTesi puMckuMH Ludpamu. [lepBbiM cunTaeTcst camblil ylaJeHHbIH OT
YPOBHSI MOUBBI Ipyc (KaK HaJA3eMHbIi, TaK U Moj3eMHbli ). Haubosee yeTko sipycHOCT b
BbIpa>kK€Ha B JIECHBIX 6I/IOLL€HO33X, rae CpI/ITOLLeHO3bl O6paSOBaHb] Pas/IMYHbIMH 2KHU3-
HeHHbIMH (popmamMu pacTeHui. Tam npejacraB/eHbl epeBbs, KyCTAPHUKH, KyCTapHHY-
KH, OJIHOJIETHHE M MHOrOJIETHHE TpaBbl, 3aHMMAIOLIHe Pa3HOe MPOCTPAaHCTBEHHOE MO-
JIOXKEHHE OTHOCHTEJIbHO YPOBHSI MOYBBI.
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Puc. 28. BepTukanbHas CTpykTypa (ApyCHOCTb) 6MOLEHO3a NIMCTBEHHOrO feca

Haodzemnasn apycHocmo B JUCTBEHHOM Jiecy O0ObIYHO BKJIIOYAET M$5ITh, WHOMIA
11IeCTb, pacTUTeJIbHBIX spycoB (puc. 28). 1 sipyc oOpa3oBaH jepeBbsMH MEPBO Be-
JunHbl (iy6, Gepesa, sicenb, auna u ap.). Ko Il sipycy oTHocsiTest 1epeBbsi BTOpO# Be-
JIMUUHBI (TMKWe s16J10Hs1, rpyllia, yepemyxa, psiouHa u ap.). Il sipyc — 310 nomnecok
U3 KyCTapHHKOB (JIelllMHA, KPyLIHHA, OepecK/eT, MOXCKEBEIbHUK, KajanHa, Gy3uHa u
ap.). IV sipyc npescraB/ien BLICOKHMH TpaBaMM W KycTapHHYKaMM (MarnopoTHHUKH, Kpa-
MHBA, YUCTOTEJ, BepecK, OaryjbHUK U Jip.). V sipyC COCTaBJ/sIlOT HU3KHE TPaBbl U Ky-
CTApHUUKM (4epHHUKA, OPyCHHMKA, 3€MJSTHHKA, TOJOKHSIHKA, JaHaplll H ap.). B nux-
HUX sipycax OObIYHO MPUCYTCTBYET MOAPOCT APEBECHBbIX pacTeHuil. Eciu sipycoB MHO-
ro, TO (PUTOILEHO3 CYUTAETCS CJIOXKHBIM, @ €CJIM MX Majo — MPOCThIM. B HeKoTopbIX
Jlecax XopolIo npecTaByieH HarnouBeHHbIH (V) spyc U3 MX0B, rpuOOB U JIHLIAHHUKOB.

JKuBoTHbIe MpHypodeHbl K OmnpeeeHHbIM sipycam ¢uToleHosa. | apyc Haceasior
JIMCTOTPBI3YLIME HAaceKoMble (oOuTaTesin KpoHbl AepeBbeB). Bo Il spyce obutaior nru-
I[bl K CTBOJIOBbIE BPEIUTENH (2KyKH KOpoe/pl, ycauu, 3aatku ). B Il u IV spycax — xo-
NbITHbIE W XUIIHbIE YKUBOTHbIE, MTHIIbI, IPbI3YHbI. V sipyc 6oraT pasjMuHbIMK MHOTO-
HOXKKaMH, Ky>KeJHLIAMH, LIMEJSIMH, KAelaMi U APYTHMH MEJKHMH »KUBOTHBIMH.

ITodzemnan apycuocme obycyoBjeHa pas3HOH TJyOGHHON PACIOJIOKEHHS KOp-
HeBO# cucteMbl. OHa, Kak MPaBHJIO, SIBJASETCS 3epKajlbHbIM OTpPaXKEHHEM HaJI3eMHON
SIPYCHOCTH, HO KOJIHYECTBO SIPYCOB B Hell MeHbliie. YeM Bhbillle JepeBbsi, TeM TJyOKe
B MOYBY MPOHUKAIOT MX KOpHHU. PacrosioykeHre KopHeH HA pa3HOW ryyOMHE CHHXKAeT
OCTPOTY KOHKYPEHLIMH MEXKIY PACTEHHSIMU 3@ BOJly, MHHEpaJbHOE MUTaHHE, KHCJAOPO/L.
K nojpsemMHbIM sipycam OTHOCSITCS: TOACTHJIKA, KOPHEBOE MPOCTPAHCTBO U MHHEpaslb-
Hblll ciofl. B nodcmuake HaunHaetcst npeoOpa3oBaHMe OTMeEpLIEro OPraHU4ecKoro

[MpaBoobnagartenb HapogHaa aceeTa
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BelllecTBa B Tymyc (MeperHoii). 31ech HAXOAATCS MXH, 'PUOHI, JIUIIAHHUKH, MypPaBbH,
JKYKM, YJUTKH, TayKu, 4epBU. B kopresom npocmparcmee ¢hopMupyeTcsi MoyBa.
Munepanvroiti caoti (MouBooGpasyolidi cybCeTpaT) COCTOMT U3 TOPHOH MOPOJBI U ee
npeo6pasoBaHHbIX JIEATENLHOCTbIO MUKPOOPTaHU3MOB YacTel.

Bo3HUKHOBEHHE SIPYCHOCTH — PE3yJIbTaT JJIUTEJLHOTO TIPUCIIOCOBICHHST PA3HBIX
BHJIOB JIPYT K JIPYTY U (POPMHPOBAHHUS MEXKBHUIOBBIX CBSI3€H M B3aUMOOTHOILIIEHHH. SIpyc-
HOCTb CMOCOGCTBYET 3HAUMTEIBHOMY OcJIabJIeHHI0 KOHKYPEHIUK MEeX/y BUIAMH 3a pe-
CypChl U TepPUTOPHIO. bsiarogapst 3ToMy yBeJIMUMBAETCS YUCJEHHOCTD 0COOEH Ha eJIMHU -
11e nJiou1aju, 6oJee MoJHO U PallHOHAJBLHO UCMOJIB3YIOTCS YCJIOBHS H pecypebl GHOTOTA.

BeprukanbHoe pacnpejiesieHHe BHIOB B OHOIIEHO3€ OKA3bIBAET BJIUSIHME HA €ro
FOPU3OHTAJILHYIO CTPYKTYPY.

[opusoHTanbHaa crpykrypa GuouneHo3a (Mo3auuHocTh). HeomHopomHocTb mo-
UBEHHBIX YCJIOBHH, pesbeda, 1eATeNbHOCTb UeNOBeKa SIBJASIOTCS (hakTopamu, omnpese-
JSTIOLLIUMH XapaKTep FOPH30HTaJNbHOIO paclpeae/icHust BUI0B B OHOTONE — TOPH30H-
TaJibHYI0 CTPYKTYypy OuolleHo3a. [loa jeficTBueM BblilleyKadaHHbIX (AKTOPOB B GHO-
1leHO3€ TPOUCXOMUT (hOPMHUPOBAHHE PACTHTEJNBHBIX MHKpPOrpynnupoBok. Hampumep,
B JIyTOBbIX OMOLEHO3aX MOXKHO OOHAPYKHUTb MHKPOIPYNIUPOBKH OOOOBbLIX, 3JIAKOB,
CJI0’KHOLBETHbIX. OHM pas/iMyaloTcsi BUIOBBIM COCTABOM, COOTHOLIEHMEM YHCJICHHO-
CTH BHUJOB, MPOAYKTUBHOCTbHIO, GHOMACCOH U T. 1. B Kaxkioil Takoil pacTHTENbHON MU-
KpOrpymnnupoBke (opMHpyeTcst omnpeseseHHbIl MUKPOKJIUMAT, BHIOBOH COCTaB KH-
BOTHBIX, 'PUOOB W MHUKpPOOpraHuamoB. COBOKYIHOCTb BCEX 3THX KOMIIOHEHTOB, CBsl-
3aHHBIX TPOPUUECKUMH M TOMMUECKHMH CBSI3SIMH, MPEJICTaBAseT cOO0H CTPYKTYPHYIO
€/IMHUILy TOPHU30HTAJBLHON MPOCTPAHCTBEHHOH CTPYKTYphl OuolleHo3a. B secnom 6uo-
LIeHO3€e, HAallpUMep, YeTKO BHHbI Pa3JIMUnsl MeXKy OIYLIKOH Jieca, MOJSHOM, ydacTKa-
MH Jleca ¢ CHJIbHO BbIPA’KEHHBIM KyCTAPHHKOBBIM 10JPOCTOM, MJIH CO CIJIOLIHBIM MO-
XOBBIM [TOKPOBOM, MJIM C IIOKPOBOM M3 YepHHUYHHUKA. TakuM oOpasom, ropusoHTasbHast
CTPYKTypa OMOLEHO3a SIBJSIETCS OTpaxKeHUeM pa3HooOpasusi yCsloBUE cpelbl B OHO-
TOIe B TOPU3OHTAJIbHOM HalpaBJI€HUH.

Baaronaps dpopmupoBannio ropusoHTanibHOMN CTPYKTYpbl GHOLIEHO3 G0oJ1ee MOJHO He-
110J1b3yeT BO3MOKHOCTH GHOTONA. B HeM akTHBHO OTpebJIst0TCs [TULLIEBbIE PeCypCbl, yBe-
JIMUUBAETCS KOJIMUECTBO BHJIOB M, KaK CJIEJICTBHE, BO3pacTaeT cTabu/ILHOCTb OHOLIEHO03a.

m [TpocTpaHcTBeHHast CTPyKTypa OHOLEHO3a — paclosioXKeHHe BMJI0B B Bep-
THKaJbHOM (SIDYyCHOCTb) M TOPH30HTAJIbHOM (MO3aHUHOCTH) HArMpaBJEHHUSIX.
Beprukanbhasi cTpyktypa (opmupyetcst 6arofapsi HaJMuMio pacTeHHH pas-
HOH BBICOTBI, 00pa3ylolIuX spychbl. B OGHolLleHO3aX pas/MyaloT HAI3EMHYIO M
TMO/I3eMHYIO sIpyCHOCTb. [OpHU30HTa/IbHAS CTPYKTypa OUOLEHO3a (opmupyercs
BCJIE/ICTBHE HEOJHOPOIHOCTH MOYBbI U peJsibetha B GUOTOIE.
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CTPYKTYpbl 6roueHo3a? 2. OxapakTepu3ynte HaA3eMHYI0 UM MOA3EMHYI0 APYCHOCTb Ha
npumepe necHoro 6uoleHosa. 3. B Kakom spyce 1eCHOro 6UoLeHo3a XUBYT OOXAEBbLIE
Yepen? KakoBa mx ponb B o6pal3oBaHum no4sbl? 4. B yem 3aknoyaeTcs npemmMyLLecTBO
MHOrOsIpyCHOro 61oLieHo3a Haf, OAHOSPYCHbIM? 5. Hasosute npu4mHbl hopMMpoBaHus
rOPU30HTasNbHOM CTPYKTYpbl 6U1OLEHO3a.

@ 1. Kakol KOMMOHEHT 6uoLeHo3a UrpaeT rmasHyo posib B (hOpMMPOBaHUM BEPTUKASIbHOM

§ 18. Ikocuctema. buoreoueHos. CTpyKTypa 3KOCUCTEMbI

[MonaTne akocucrembl ¥ GHoreoueHo3a. TepMuH «3KOCHCTeMa» BIEpPBbIE ObLI
npeioxKeH aHrnickuM skosoroM A. Tencau B 1935 r. OH paccmaTpuBas 3KOCH-
CTeMbl KaK OCHOBHbIE CTPYKTYPHbIE €IMHHIIbI TIPUPO/bI HA TJIaHeTe 3eMJisl.

Jkocucmema — Komniaekc U3 coodbuyecmsa JHUBsvIX 0OPeaAHU3MO8 U HeNCU-
8bIX KOMNOHEHNMO8 cpedol UX 0OUMAHUA, C8A3AHHbIX MeHcDYy c060ii 0OmeHOM
seujecmea u sxnepauu.

[Huionmit neHb ¢ HaceNIOMMMHU ero 6eCrmo3BOHOYHBIMH, TpUbaMn U GaKTepUsiMHU
npejcrabJsieT co60i SKOCHCTeMY HeOoJbIIOro Maciitada (mukpoakocucmema). Oze-
PO C BOJIHBIMHM M OKOJIOBOJHBIMH OPraHM3MaMHM SIBJSIETCS KOCHUCTEMON CpelHero mac-
wraba (mezoakocucmema). A mope ¢ ero MHOrooGpasueM BOJAOPOCTE, PbiG, MOJI-
JIIOCKOB, pakooOpasHbIX — 3KOCHCTeMa KPYMHOro maciutada (mMakpoakocucmema).

Jlist 0603HaYeHHs1 MOJOGHBIX CHCTEM Ha OJIHOPOIHbBIX y4aCTKax CyIIH PyCCKUE reo-
6otanuk B. H. Cykaues B 1942 r. npemioxun TepMuH «GHOT€0IEHO3>.

Buozeoyenos — ucmopuuecku CcA0HCUBWAACA COBOKYNHOCHIL JIHCUBLLX
(buoyeno3) u uexcusvix (6uomon) KOMNOHEHMOB8 0OHOPOOHO20 yYydacmka
cywu, 2de npoucxodum Kpyzo80pom 8ew,ecms u npespaujenue dHepaul.

Kak BWIHO W3 MpPUBENEHHOTO OrNpejelieHusi, GHOTeOleH03 BKJIOUAET JIBE CTPYK-
TypHble 4acTH — OuolleHo3 u Guoton. Kaxkpas M3 3THX yacTeil COCTOMT M3 oripe-
JIEIEHHBIX KOMMOHEHTOB, KOTOpPble MexKIy coO0H B3anuMocBsidaHbl (puc. 29).

MwukoueHo3 l T Mwukpo6oueHo3

dutoLeHo3

BuoueHo3

!

Buoton

OpacboTton ) L Mmaopoton
< Kmwmaron "

Puc. 29. Cxema 6uoreorieHo3a
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BuoreoleHos u skocucteMa — OJIM3KHE TOHSATHUS, 0O003HaAUaoLIe OHOCHUCTEMBI
OIHOTO YpOBHs opraHusatuu. OOGIIMM MPU3HAKOM IS 9THX CUCTEM SIBJSETCS HaJIM-
yde B HMX OOMeHa BEIIeCTBOM W 3IHEPrHel MexKIy *KHBbIM W HEKHBbIM KOMIOHEH-
tamu. OJIHAKO BbIllIEYKA3aHHbIE TOHSATHS HE SBJSIOTCH CHUHOHUMAMM. DKOCHCTEMbI
HUMEIOT PA3HyI0 CTEeMeHb CJI0KHOCTH, pa3Hble MaclTabbl, OHH MOTYT ObITh €CTECTBEH-
HbIMM (TTPUPOJHBIMU) M MCKYCCTBEHHBIMH (CO3/IaHHBIMH uejioBeKoM). B kauecTtBe oT-
JIEIbHBIX 9KOCHCTEM MOTYT pacCMaTpPUBATbCS Karlis BOJbI M3 JIy»KH C MUKDOOPraHH3-
MaMH, O0JIOTHAsi KOuKa C ee «HaceJeHHEeM», 03€po, JIyT, MyCTbiHs H, HAKOHell, OHO-
chepa — 3KOCHUCTEMA CaMOro BbICOKOTO paHra. CJjiefloBaTesbHO, SKOCHCTEMA He HMe-
€T oTpeJie/IeHHOH pa3MepHOCTH.

BuoreoneHo3 oT/iMyaeTcst 0T SKOCHCTEMbI TEPPUTOPUAJILHON OMPAHHUEHHOCTBIO U
OTIpe/ieJIEHHBIM COCTaBOM Momyssiui (6uoleHos3). Ero rpanuipl onpenensiores Ha-
3eMHbIM PACTHUTEJbHBIM MOKPOBOM ((DUTOLIEHO30M). VI3MeHeHHe pacTHTENLHOCTH CBU-
JleTeibeTByeT 06 M3MEHEHHM YCJOBUH B OWOTONE W O I'PaHHULE C COCEIHUM OHOreo-
1eHosoM. Hampumep, mepexon oT JApeBecHOH pacTHUTEJNBHOCTH K TPABSIHUCTOH CBH-
JIETEJILCTBYET O TPaHHIlEe MEXKIY JECHbIM U JIYTOBbIM OHOreolieHo3amu. buoreoreHosbl
BBIIEJISIOT TOJIBKO Ha CyllIe.

CrieoBaTesibHO, MOHATHE «3KOCHCTeMa» OoJiee HIHPOKOe, YeM «OUOTeoleH03».
DKOCHCTEMOH MOXKHO Ha3BaTh JIIOOOH OMOreoLeH03, 4 BOT OMOreoLeHO30M MOXKHO Ha-
3BaThb TOJIbKO HA3€MHbIE YKOCHCTEMBDI.

C Touku 3peHust obecreueHrst MUTaTebHbIMU BELIECTBAMH OHOTEOleHO3bl OoJiee
ABTOHOMHDI (HE3aBUCUMbI OT JIPYTHX GUOreOleHO30B ), UeM IKOCUCTeMbI. B HUX mpouc-
XOJIUT 3aMKHYTbIH KPYrOBOPOT BEIIECTB MEXKIy OPraHUu3MaMH W OKPY:KaIolleH CpeioH,
obecrneuuBaOIMi eJIMHCTBO KUBOH W HEXKHUBOU MPUPOJIbI. DKOCUCTEMBI XKe 0oJjiee OT-
KPBITblE CHCTEMbI. DTO ellle OJIHO OTJIHUMe GHOTEOI€HO30B OT SKOCHCTEM.

Crpykrypa 3Kocuctembl. B 3KocHcTeMe BHIIbI OPraHM3MOB BbIMOJIHSIIOT pa3Hble
(yHKIMH, Gsaroapsi KOTOPBIM OCYILECTBJISIETCS KPyrOBOPOT BelllecTB. B 3aBucumoctn
OT POJIM, KOTOPYIO BHJIbl UT'PAIOT B KPYroBOPOTE, UX OTHOCAT K PA3HLIM q)yHKLLI/]OHaJ]b-
HBIM TPyNMam: MpojylileHTaM, KOHCYMEHTaM WM PeyleHTaM.

Ilpodyyenmot (or natr. producens — CO3AONIMI), WM npou3sodume-
Au, — aBTOTPOHbIE OPraHU3Mbl, CUHTE3UPYIOLMe OPraHUYeCKOe BEIEeCTBO H3 MH-
HepaLHOrO ¢ UCMOJb30BAHUEM HEPruu. Ec/n /1 cuHTe3a OpraHuyecKoro BellecTBa
MCTIOJIb3YETCsl COJIHEUHAsl SHEPTHsl, TO TMPOIYLEHTOB HasbiBaloT ¢homompoganu. K
oroTpothaM OTHOCSITCS BCe 3eJieHble pacTeHMusl, JIMILIAHHHKH, IMaHOOAKTePUH, aBTO-
TpochHbIe MPOTUCTHI, 3eJIeHble U MyprypHble cepoGakTepuu. [1posiylieHTbl, KCIOJb3YIO-
11[Me /ISl CUHTe3a OPraHMYeCcKOro BElIeCTBA SHEPIUI0 XMMHUECKHX PEaKLHMiI OKMCIeHHS
HeOopraHWueCcKuX BelEeCTB, HA3bIBAIOTCS xemompoganu. ViMu siBsioTes keje3o0ak-
TepuH, OGeclBeTHbIe cepobaKTepuH, HUTPUPHUIMPYIOIIME U BOAOPOJHbIE GAKTEPHH.



Jkocuctema. buoreoueHos. CTpyKTypa 3KOCUCTEMbI 73

Koncymenmeot (ot nat. consumo — notpebJsiio), WM nompedumeau, — re-
TEPOTPOPHbIE OPraHU3Mbl, MOTPEOJSIONINE XKHBOE OPraHMYeCKoe BELIECTBO U repesa-
IOLIHE COJIEPXKALIYIOCST B HEM SHEPTHIO MO MHILEBLIM LensaM. K HUM oTHOCHTCST 60Jib-
HIMHCTBO YKUBOTHbBIX, HACEKOMOSIIHbIE PACTEHHs], pacTeHHs-apa3uTbl. B 3aBUCHMOCTH
OT BHJA MOTPeO/IIEMOr0 OPTaHHYECKOTO BellleCTBA KOHCYMEHTBI MOAPA3eNsioTesl Ha
nopsiiki. Opranuambl, NoTpebJsitolde MPOAYLEHTOB, HA3bIBAIOTCS KOHCYMEHNIAMU
[ nopadka. K HAUM OTHOCSITCSl pacTUTEJIbHOSIHbIE »KMBOTHbIE (Ky3HEUMKM, capaHua,
IPbI3YHbI, MAPHO- W HEMAaPHOKOTbITHbIE YKHUBOTHBIE ) U PACTeHHsI-Mapa3uThbl. KoHcymeH-
ToB | mopsinka nmotpebasitor koxcymernmol [ nopadka, KoTopble MPeACTaBJEHbI MJ0-
TOSIAHBIMU YKUBOTHBIMH M HACEKOMOSIIHBIMHU pacTeHusimu. Kowcymenmamu Il v mo-
CJIEAYIOUIHUX MTOPAAKOB ABJAOTCS ooJiee KPyIHbI€ MJOTOsIAHbIE 2KUBOTHbBIE. KO.ﬂl/lquTBO
NOPSIIKOB KOHCYMEHTOB B 5KOCHCTEME OIPaHHUYEHO U orpesiesieTcs oGbeMoM GHomac-
Chl, CO3JIAHHON TPOJIYLIEHTAMH.

Pedyyenmeot (ot nar. reducens — BO3BpaAlAIOIINN ), WIH pa3pyuiument, — re-
TEPOTPO(HbIE OPraHU3Mbl, paspyllaiolide OTMepIlee OpraHuieckoe BellecTBO J000-
ro MPOUCXOXKJIEHUST 10 MUHepaJsibHoro. OOpasylollieecsi MHHEpaJbHOE BeleCTBO Ha-
KanJuBaeTcsl B MOUBE M B JaJibHellleM MorJoniaercsi npoayleHtaMmu. B skosorun ot-
Mepliliee OpraHM4ecKoe BeleCTBO, BOBJEUEHHOE B MPOLECC Pa3/IOKeHHs, Ha3biBAETCs
JeTpUTOM. /lempum — OTMeplIHe OCTaTKH PACTeHWH W rpubOB, TPYMbl M KCKpe-
MeHTbI (HernepeBapeHHble OCTATKM KOPMA) XKHMBOTHBIX C COJEPIKALIUMHUCS B HUX OGak-
TEPHUSIMH.

[Ipoliecc pasnoxkeHusi jgeTputa WIET B TPH STara: MeXaHUUeCKOoe H3MeJbueHHe,
rymuduKaius (o6pasoBaHue reperHost), MUHepaju3alids. B 3aBucHMMOCTH OT 3Tana
Pa3/IoKEHHsI, OCYIIECTBJSEMOTO PeIyleHTaMH, UX Pas3Ne/sioT Ha TpuU mnopsiaka. Pe-
dyyermol [ nopadka (mexanuueckue paspyultniean) oCyuleCTBISIIOT MeXaHMIeCKoe
u3MeJibueHne JeTPUTa W MOArOTaBJIMBAIOT cyGCTpaT Jyisi GHOJIOTHUECKOTO PasJioxKe-
Husi. K HUM oTHOCSITCS canpoTpodHble XKUBOTHbIE (JIETPUTO(ATH ): MOKPHILbI, HEKOTO-
pble KJellld, MHOTOHOXKKH, HOTOXBOCTKH, »KYKH MEPTBOEJbl, HEKOTOPblE HACEKOMbIE U
UX JIMUMHKH, YepBH. Pedyuenmeol Il nopsadka (eymugurxamopol) 4aCTUUHO pasniaraior
JIETPUT, NipeBpaliasi ero B rymyc (nepertoit). Mimu siBasitorcest rpu6bl, retepoTpodHbie
MPOTUCTHI, KpynHble Gakrepuu. Pedyyenmor [l nopsadka (muneparuzamopot) obe-
CMeUUBAIOT MOJIHOE Pa3JjoXKeHUe rymyca 10 MUHepaJibHbIX BellecTB. K HUM OTHOCSIT-
csl nouBeHHble H6akrepuu pasmepom Menee 0,1 mMm. MmMeHHO MX yacTo Ha3bIBalOT HC-
TUHHBIMH pejiylieHTaMu. [IpeacTaBuTesin BeeX MOPsIKOB PelylleHTOB, OTMUpast, TakxKe
00pasyloT JIeTPUT.

Posib penylieHTOB B npHpojie oueHb Besinka. bes HUX B Grocdepe HaKanIuBaINUCh
Obl OTMepLIrne OpraHnyeCkrne OCTaTKHh, a MUHEpPaJibHbIE BEUIECTBA, HeO6XO}1]/lele po-
IyueHTaMm, uccsikiau Obl. M »kusnb Ha Semsie B To# (opme, KOTOPYIO Mbl 3HaeM, TIpe-
KpaTu/ach Obl.
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BsaumocBs3b (hyHKIMOHAJIBLHBIX TPYIMI B KOCHUCTEME MOXKHO [10KAa3aTh Ha cJie-
NyIoLEeH cxeMme:

KoHcymeHThI KoHCcyMeHThI KoHcymeHTbI
| nopsigka Il nopsgka Il nopsigka

l |

Oetput

[MpopyueHTbl

MwuHepanbHble !
BelllecTsa | PepyueHTsb! | nopsaka

!
| PenyueHTs! || nopsgka |

)

PenyueHTs! Il nopsaka | E—

DyHKIHOHANBbHASI CTPYKTYpa B 9KOCHCTEME OUeHb JKECTKash — JIOJKHbI TIPUCYT-
CTBOBAaTH BCe (hyHKLMOHA/bHBIE TpyNbl. OfHAKO BHIOBOH COCTaB KaxKA0H U3 HUX He-
MOCTOSIHEH, TIOTOMY UTO OJIHY M TY Ke (DYHKLIHIO MOTYT BBITIOJIHATH pasHble Bkl Opra-
HH3MOB. B 3KocucTeMe ¢ 6OJbIIMM BHIOBBIM Pa3HOOOpasHeM MOXKET OCYLLECTBJISThCS
B3aHMO3aMeHSIEMOCTb OJIHOTO BHA APYruM 0Ge3 HapylleHusi QyHKIIHOHAJIbHON CTPYK-

Typbl.

E] DKocHCTeMa — KOMIIJIEKC H3 C000111eCTBA KHBbBIX OPraHu3SMOB U HE>KHUBbIX
KOMITOHEHTOB Cpebl UX 061/IT8HI/IH, CBsISAHHbBIX MEXKY co60# 0OMEHOM Bellle-
CTBa U 9HEPIrUH. HaszemHble 3KocHCTeMbl HA3bIBAIOT OHOreoleHO3aMH. buo-
reoueHo3 — COBOKYITHOCTb OHO1eH03a U 6I/IOTOH8, [JI€ OCYLIECTBJIACTCSA KPY-
rOBOPOT BEUIECTB W IMpEeBpallleHUue HEPTrHH. CDyHKLLI/IOHa.HbeIMI/I KOMITOHEH -
TaMH 3KOCHUCTEMbI SIBJISAIOTCSA MPOAYUEHTbI, KOHCYMEHTLI U PEILYyLIEHTDI.

1. CpaBHuTe onpegeneHns NOHATUIA «6UOreoLeHO3» N «3KocUcTeMa». YTo mexay HUMK

obwero? B 4yem otnmnume? 2. Kakme M3 3KOCUCTEM MOXHO HasBaTb OGMOreoLeHo3amu:
nyr, 03epo, FHWIOW MNeHb, MOPEe, XBOWHbIA nec, peky? 3. B yem coctout ponb npo-
OyueHToB B akocucteme? lMpusegute npumepsl poTo- n xeMoTpodo.. 4. Kakue ns op-
raHM3MOB SBMAIOTCH KOHCYMeHTamu: 6epesa, focb, AOXAEBOWN YepBb, NeB, NOAOCMHOBHUK,
KY3He4unK, nuwanHmk? 5. Kakyo (yHKUMIO B 3KOCUCTEME BbIMONHAT pedyLeHTbl? Ka-
Kne nocneacTens Mornu 6bl oxugate 3emito, ecnu 6bl UCHE3NM BCe pepyueHTbI?

§ 19. Llenn u ceT nuTaHus. IKONOrnYecKkue nUpamuabl

[lactoumnbie u perputHbie unenu. Tpoduueckue ypoBHu. OCHOBHOE YCJIOBHE
CyLIeCTBOBAHUST 3KOCHCTEMbI — 3TO MOJJIep:KaHKe KPYroBOpoTa BelIeCTB U MpeBpa-
nieHust sHeprud. OHo obecrnieunBaeTcs Onaronapst mpoguueckum (nuwjesoim) CBs-
35IM MeXJy BHAAMM, OTHOCSIIMMHCS K Pa3HbiM (DYHKIHOHAJIbLHBIM rpynnamM. Kimenno
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Ha OCHOBE 3THX CBsI3el OpraHHYecKHe BelleCTBa, CUHTE3UPOBAHHbIE MPOJILEHTAMU U3
MHHEpPaJIbHbIX BELLECTB C MOIJIOLEHHEM COJIHEYHON SHEPruH, MepeiatoTces KOHCYyMeH-
TaM W TIpeTeprieBaloT XMMHUUecKHe NpeBpaileHusi. B KoHeuHOM HTOre opraHuueckue
BEILeCTBA MO/ AeHCTBHEM PeIyLeHTOB BO3BPALLAIOTCSl B CPelly B BHIE MHHEpaJsbHbIX
BelllecTB. A 3aTeM OHM CHOBa C TOMOIILIO MPOIYIEHTOB BOBJIEKAIOTCS B KPYrOBOPOT.
Ecsn Obl 3TH BellecTBa He HCMOJB30BAJNCh MHOTOKPATHO, »KM3Hb Ha 3emJe Oblia
6bl HeBO3MOXKHA. Benp 3amackl BellecTB, MOTJIOLIAEMbIX MPOAYLEHTAMH, B MPUPOJE
He OesrpaHuuHbl. sl ocyllecTB/IEHHsT MOJHOLEHHOTO KPYyroBOpoTa BELLECTB B KO-
cHUCTeMe JIOJLKHBI ObITh B HAJMYUK BCe TPU (PYHKLHOHAJbHBIE IPYMIbl OpraHu3mMos. K
MeXKI1y HUMH JIOJKHO TIPOUCXOIUTH TTOCTOSTHHOE B3aUMOJIEHCTBHE B BHIE TPO(DHUIECKHX
cBsA3ell ¢ o6pa3oBaHHeM TpPopHUeCcKUX (MHILEBbIX) LeNel, WiK 1ereil MUTaHus.

ILlens numanua (nuwesasn yenv) — nocae008amenAbHOCMb OPSAHUIMOS,
8 KOmMopol npoucxodum nO3MAnHslil NepeHoc Geulecmsa u dHepauu om uc-
mounuka (npedvidyuezo 38ena) Kk nompebumento (nocaedyouemy 36emy).

[Ipy 3TOM OAMH OpraHU3M MOXKeT MO0elaTh JIPYroi, MUTAThbCs €ro OTMEpPUIHMH
OCTaTKaMH WJIM MPOAYKTaMH KU3HEAESITeNbHOCTH. B 3aBHCHMOCTH OT BHIA HCXOAHOTO
MCTOUHHKA BELIECTBA M SHEPIUU 1IeMH MUTAHUS MOPa3Ne/sioT Ha JiBa THNA: NacTOMLIL-
Hble (Lleny BblelaHusi) U A€TPUTHBIE (1IETNH Pa3JIoKeHHs ).

Hacmoéuwnele yenu (yenu soledanus) — THIIEBbIE LEMH, KOTOPble HAUMHA-
I0TCSl C TMPOAYLEHTOB W BKJIOYAIOT KOHCYMEHTOB pPa3HbIX MopsiikoB. B obuiem Buze
NacTOMIIHYIO 11eMb MOXKHO MOKa3aTh CJC/yIOlled cXeMOoi:

KoHCyMeHTbi KOHCYyMeHTbI KoHCyMeHTbI

[MpoayLeHTb! — | nopsiaka Il nopsigka Il nopsigka

Hanpumep: ocoka — Ky3Heuuk — Jjsirylika — 3mesi. CTpeJiKu B CXeMe [10Ka-
3bIBAlOT HaMpaBJeHHe MepeHoca BellecTBa U SHePTHU B Lienu nutanus. Kaxubiii op-
raHu3M B LIEMH MUTAHUS OTHOCHTCS K OMpEeJeHHOMY TPO(hHIECKOMY YPOBHIO.

Tpogpuueckuii yposeno — cOBOKYNHOCMb 0P2AHU3MOB, KOMOPbLE, 8 308U-
cumocmu om cnocoba ux numanus u suda KoOpma, cocmagasiom onpedenen-
HOe 36eHO nuujesoil yenu.

Tpoduueckue ypoBHU TPUHATO HyMepoBaThb. [lepBblil Tpoduueckuil ypoBeHb co-
CTaBJISIIOT ABTOTPO(MHbIE OPraHu3Mbl (MPOJYLIEHTHI), HA BTOPOM TPOPHUECKOM YpOB-
He HaxOAATCS PACTUTEJIbHOSIHbIE YKUBOTHbIE (KOHCYMeHTbI | mopsiika), Ha TpeTbeM
U TIOCJENYIONMX YPOBHAX — TMJIOTOSAHbIE »KUBOTHbIEe (KoHcymenTnl I, III u 1. &
MOPSIIKOB ).

B npupoze noutH Bce OpraHU3Mbl MUTAIOTCS HE OJHHM, a HECKOJbKMMH BHIaMH KopmoB. Cijejo-
BATEJIBHO, JI00OH OPraHu3M MOXKET HAXOAMTBCS HA Pa3HbIX TPOMHUECKUX YPOBHSX B OJHON M TO
JKe TMHIIEBOH LeM B 3aBUCHMOCTH OT Xapakrepa kopma. Harmpumep, sctpe6, nurasich MbllamH,
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KoHCYyMeHTbI KOHCYMEeHTbI KoHcymMeHTbI

MpopyueHThI | nopsika Il nopsaka Il nopagka

PenyueHTbl, ocyujecTBiidoWne pas3noXxXeHmne opraHu4eCKux BeLLecTB

Puc. 30. MNMactbuLlHble Luenu nutaHus

3aHUMaeT TPETHH TPO(hHUECKHI YPOBeHb, a rnoejasi 3aMel — 4etBepThbid. Kpome Toro, oiuH U TOT XKe op-
raHu3M MOKeT OBbITb 3BEHOM pPa3HbIX MHUILEBHLIX LeMel, CBsA3bIBas WX Mexay coboil. Tak, sctpe6 Moxer
CbHeCTh SIIepPHLLy, 3aiilla WM 3Mel0, KOTOPble BXOISIT B COCTaB pa3HbIX Lernel nuranus (puc. 30).

B npupope nactOuluHble LENM B YHCTOM BHAE He BcTpevatores. OHU CBsi3aHbl
MeXKy co00H 0OLLMMH MUULIEBBIMH 3BEHbSIMH U 00pa3ylOT NULEBYIO Cemb, W cenmb
numanus. Ee Hanmnuve B KOCHCTEMe CMOCOOCTBYeT BBIKMBAHHMIO OPraHH3MOB MPH
HeJloCcTaTKe ONpesie/IeHHOr0 Bia Kopma, 6J1arofiapsi BO3MOKHOCTH MCIOJIb30BaTh JIPY-
roil kopMm. M yem 6GoJibliie BUoBOe pa3HooHpasdue ocobell B IKOCHCTEME, TeM OOoJblle
MUIIEBBIX 1eTell B COCTaBe MHUILEBOH CETH U TEM yCTOHuUMBee sKocucTeMa. Brinanenue
OJIHOTO 3BEHA M3 LIeTH MUTAHUs He HAPYLUUT BCEH KOCHCTEMBI, TaK KaK MOTYT ObITh
MCIOJIb30BAHBl HCTOUHHKH MUTAHUS U3 JIPYTHX MMHUILEBBIX LeNe.

Hempummnoie yenu (yenu pasnoscenuss) — TULIEBbIE 1I€MH, KOTOPble Hauu-
HAOTCsl € IeTPHUTA, BKJIOYAIOT PEyLIEHTOB Pa3HbIX [MOPSAKOB M 3aKaHYMBAKOTCS MUHE-
paJibHbIMH BelLeCTBAMH. B JeTPUTHBIX LIEMNsIX MPOUCXOAUT MEePEHOC BEleCTBa U Hep-
TMH IeTPUTA pelyleHTaMH Pa3HbIX MOPSAKOB Uepe3 MPOLYKThI UX YKU3HEAESTEJbHOCTH.
B of1i1emM Buie I€TPUTHYIO LieNb MOXKHO OMMCATh CJEIyIOlIEH CXeMOH:

PenyueHTbI PenyueHThbI PenyueHTsI MwuHepanbHble
Oetput | — — — —
| nopsigka Il nopsigka Ill nopsigka BeLLecTBa

[MpaBoobnagatens HapogHasa acBeTa
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Hanpumep: norubiuas nruua — JHYMHKM MyX — [JleCHeBble rpuObl — OakTe-
pHUM — MHHepaJsibHble BelllecTBa. Ecyu 1eTpUT He TpeOyeT MeXaHHYecKOoro paspylie-
HHUsI, TO OH cpa3dy nojBepraercsi ryMuUKalMK U NOCJAeyIolel MUHepaTH3alyH.

Baaronapst neTpUTHBIM LeNsiM B MPUPOJE 3aMblKaeTcsl KPyroBopoT BellecTB. OT-
MepuIHe OpraHM4yecKHe BELIeCTBa B JISTPUTHBIX LIEMSX NMPEeBpallaloTess B MUHEPaJbHbIE,
KOTOpbIe TOCTYNAIOT B TMOYBY, 8 M3 Hee MOIJIOUIAIOTCS PACTEHUAMH (TPOLIEHTAMH ).

[TacTOuiHble LeNH NPEUMYLLECTBEHHO PACIOJAraloTcsl B HAN3EMHBIX, a LEINH
pasjoKeHHs1 — B MOJ3EMHbIX sipycax 3KOCHCTeM. B3auMocBs3b MacTOMIIHBIX Le-
nel ¢ JeTPUTHBIMH OCYLLLECTBJISICTCS] yepe3 JAeTPUT, Nonajatowuil B r1ousy. deTputHble
LeNH CBsI3aHbl ¢ MacTOMUIHBIMU Yepe3 MMHepaJbHble BELeCcTBa, U3BJIEKAEMble U3 MO-
YBbI MpOyLleHTaMH. bJalarogapsi B3anMocBsI3M MacTOUUIHBIX U ICTPUTHBIX LleNneld B 9KO-
cucrtemMe (OPMUPYETCsT CJI0XKHAST MUILEBasi ceTb, 00eCneynBalolasi MoCTOSHCTBO TPo-
LIeCCOB MpeBpalleHHst BeleCcTBA U SHEPrhH.

AKkosoruyeckue nupamuapl. [lpoiiecc npespailenysi BellecTBa W 3HEPrUU B
NacTOUIIHBIX LEMNsIX UMeeT onpe/e/ieHHble 3aKOHOMePHOCTH. Ha Kaxinom Tpoduueckom
YPOBHE MACTOMLIHOK LleNH He BCSl ChbeleHHas Ouomacca uaeT Ha oGpasoBaHue OHO-
Macchl KOHCYMEHTOB JIAHHOTO YPOBHSI. 3HAUMTE/bHASI ee YacTb 3aTpayuBaeTcsl Ha Mpo-
LleCChl YKU3HEeATe/IbHOCTH OPraHU3MOB: JIBUZKEHHE, Pa3MHOXKEHHE, MOIepKAHHE TeM-
nepartypsl Tesa u T. 1. Kpome Toro, yacte Kopma He yCcBauBaeTCsi M B BHIE NPOYKTOB
JKU3HENIESITe/IbHOCTH TOTalaeT B OKpYyzKalollylo cpeay. Apyrumu ciaoBamu, GoJbliast
yacTh BeLEeCTBA M COJep:Kallleiicss B HEM SHEPrHd MpPH Mepexojie OT OJHOr0 Tpodu-
4eCKOro YpoBHS K Apyromy tepsietcsi. [IpoLeHT ycBOsSIeMOCTH CHJIBHO BapbUpyeT W 3a-
BUCHT OT COCTaBa MUK U OHOJOMHUECKHX 0COOEHHOCTEH OpraHuaMoB. MHorouuc/eH-
Hble MCCJIe/IOBAHHUS MOKa3a/u, YTO Ha KaxXJIOM TPO(HUECKOM YpPOBHE MHIIEBOH LienH
Tepsietcst B cpenneM okosio 90 % sueprum, u Toabko 10 % nepexomut Ha caeyiomiuii
ypoBeHb. Amepukanckuii skosior P Jlunneman B 1942 1. cchopmyanposan 3ty 3a-
KOHOMEPHOCTb Kak npasuno 10 %. Vicnoabays 970 NpaBUIO, MOXKHO PACCUUTATDL KO-
JIMUECTBO IHEPrHM HA JI0OOM TPO(HUUECKOM YPOBHE LIEMH MUTAHHsl, €C/IM ee MoKasa-
TeJslb U3BECTeH Ha OHOM M3 HUX. C HEKOTOPOH CTereHbIO JOMyLIeH s 3TO MPaBUJIO HC-
MOJIL3YIOT U JI/Is1 OMNpeJiesieHdst epexoia GMoMacchl MexKi1y TPOHUUECKUMH YPOBHSIMH.

Ecin Ha KaxaoM TpodpuueckoM YpoBHE MHUILLEBOH LENH OMpeAeuTh YUCIO0 0CO-
Oelt, niau Ux OMomaccy, MM KOJMU4eCTBO 3aK/IIOUCHHON B HEH SHEPIrUH, TO CTAHET oye-
BUJIHBIM YMEHbIIEHHE 3THX BEJHUMH 110 Mepe MPOABHXKEHHS K KOHILy LeMH MUTaHUs.
ATy 3aKOHOMEPHOCTb BMEPBbIE BbIIBUJ aHTJIHHCKUH 3Koa0T Y. DaTtoH B 1927 1. On
Ha3BaJ/l ee NPABUAOM IKONOULECKOU nupamudsl v NPeIJIOKUI BbIpaxKaTh rpadu-
yeckd. Ecsin moOyio M3 BbIlLIeyKa3aHHBIX XapaKTePUCTHK TPOPHUECKUX YPOBHEH H30-
Opas3nTh B BHjle NPSIMOYTOJbHUKOB C OJIMHAKOBBIM MAcCIITaO00M M PACIIONOKHUTb UX JIPYT
Hajl IPyroM, TO MOJYUUTCS IKOA0UHECKA NUPamMuoa.
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Puc. 31. Okonornyeckas nupamuaa
yucen: B NULLIEBOW LENN YUCNEHHOCTb
0Co6ell YMEHbLUAETCA B KaXO0M
nocnenyroLlemM 3BeHe Mo CpaBHEHUIO
C npegplayLmm

M3BecTHbI TpU THIMA KOJOTHUECKHX TMH-
pamua. Iupamuda uucen otpaykaer uuc-
JIEHHOCTb 0c00el B KaKJIOM 3BeHE THILEBOH
uenu (puc. 31). OnHako B KOCHCTEME YACTO
BTOPOH TpPO(HUECKHH YpPOBeHb (KOHCYMEH-
mot | nopadka) uucaeHHo Oorave mnepBo-
ro TpPoHUUIECKOro YpoBHsS (1podyuermos).
B stom ciyuae nosiydaetcsi nepeBepHyTast
nupamuaa uuces. D10 0ObsICHSeTCs yua-
CTHEM B TaKMX MUpamuaax ocobefl, He paB-
HOLIEHHBIX 110 pasmepam. [lpumepom MoxkeT
CJIY>KHTb MTUPAMU/IA YHCEJT, COCTOSILLIAS U3 JIH-
CTBEHHOTO JIepeBa, JIMCTOTPbI3YLINX TYCEHHII,
MEJIKHX HACEKOMOSIIHBIX M KPYMHBIX XHIIHBIX
nrul,. Mupamuda 6buomaccol otTpaxaet Ko-
JIMUECTBO OPraHUYeCKOro BellecTBa, HAKOM-
JIEHHOTO Ha KaXIOM TPO(HIECKOM YypOBHE
nuuieBoi tend. [lupamuna Guomacchl B Ha-

3eMHBIX 3KOCHCTEMax IpaBHJIbHAdA, a [Vl BOAHBIX YKOCHCTEM OHA MMeeT [epeBepHy-
Thlll BUA. BojHble MpoaylleHTbl UMEIOT BBICOKYIO CKOPOCTb 006pa30BaHUs MPOLYKIHMH
npu HeOOJBLIOM 3anace coOcTBeHHON Ouomaccsl. Ilupamuda snepeuu otpaxaer 3a-
KOHOMEPHOCTH PACXOJ0BAHHUSI SHEPTUM HA PA3HBIX TPOPUUECKUX YPOBHSIX.

Takum oOpaszom, 3anac BeLleCTBA W IHEPrHH, HAKOIJIEHHbIH pAacTeHHUSIMH B NacT-
OULLHBIX TTHILEBBIX LEMNsX, ObICTPO pacxoayeTcs (BblelaeTcst ), TO3TOMY 3TH L€ He MO-
ryT ObITh AJIHHHBIMH. OOBIYHO OHH BKJIOYAIOT OT TPEX J0 MSITH TPO(PUUECKHX YPOBHEH.

II] B skocucteme mpoayleHThl, KOHCYMEHTbI M DEIYLEHThl CBSI3aHbI TPOGH-
YEeCKUMH CBA3AMH W 00pasyloT 1LleMd MUTaHMS: MacTOULIHbIE U AECTPUTHBIE.
B nactouunbix uensx aeictsyer npasuao 10 % M NpaBU/IO 3KOJOMHYECKOI
nupamubl. MoKHO MOCTPOUTH TPU THUMA SKOJOTHYECKHX MUpaMui: Guomac-

Cbl, SHEPIHUHU U YUCEJL.

nUTaHusl, BbIGpaB Hy)XXHble 3BEHbsI U3 CredyoLLIMX KOMMOHEHTOB: OCMHa, OaTen, 6epeaa,

1. Yem oTtnmyatoTcs nacTouLLHble Lenu oT AeTpuTHbIX? 2. CocTaBbTe NacTOULLHYIO Lenb
[ ]

CYHMUA, ancT, ryceHnua 6epe3oBoi nageHuubl, KopLiyH. 3. CocTtaBbTe AETPUTHYIO Lienb
niTaHus, BbI6paB HYXHble 3BEHbSA U3 CreayloLLMX KOMMOHEHTOB: 3Mmes, nornéias nru-
ua, MoYBEHHble GaKTEPUW, NIMYUHKU MyX, TpaBsfHas nAryLllka, nnecHeBble rpubbl, Mu-
HepanbHble BellecTBa. 4. YTo NPOM30MAET C YUCNEHHOCTLIO 0COBGEN OOHOro U3 3BEHLEB
NULLEBON Lienu, ecnv UCYE3HYT opraHvnaMbl npedblgyllero 3seHa? 5. Cchopmynupyinte
NpaBuO 3KOSOrMYeCcKor nupamugpl. Kakve 6bIBalOT TUMbl 9KONMOMMYECKUX nupamma?

B 4em ux ocobeHHOCTM?
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§ 20. MNpoaYKTUBHOCTb 3KOCHCTEM

[lousiTue o OGMomacce M Npoaykuuu 3sKocuctembl. Kak Bbl yxe 3Haere, Be-
LIeCTBA B 3KOCHCTEME HCIOJb3YIOTCS MHOIOKPATHO, [peBpallasicb MO MPUHLHU-
ny kpyrosopora. [lpuueM, B JABMXKEHMH BELLIECTB YYacCTBYIOT »KMBble OpraHU3Mb,
M03TOMY KPYroBOPOT BeLLeCTB siBJjisieTcsi OHOreHHbIM. OH HauMHAeTcst ¢ MOCTYIIeHHS
XMMHUYECKHX 3/1EMEHTOB W3 MOYBblI (BOJA M MHUHepaJibHble COJM) U aTMocdepbl (yrie-
KUCJIbIA Ta3) B KHBble OPraHM3Mbl — MPOAYLEHTbI. [1poiylleHTbl CHHTE3UPYIOT Op-
raHuyecKHe BellecTBa, 4acTb KOTOPbIX JaJibllie Mepejaercs Mo MULIeBOH LelH KOH-
CyMEHTaM, a 4acTb — OCTAeTCsl HEHCNoJ/b30BaHHOH. OrpeieseHHoe KOJIHYECTBO Op-
raHUYeCKHUX BELLECTB MPOYLIEHTOB H KOHCYMEHTOB BO3BPALLACTCS B MOUBY C TPYIHBIM
MarepHasoM, KCKpeMeHTaMH (eTpuT). B pesysibrate 1esTe/bHOCTH PeyLeHTOB OHH
npeBpalaloTes B MUHepasibHble BELECTBA, BOBJIEKAIOUIMECs MPOIyLeHTAMH B HOBbIH
Kpyrosopot. Ho coBeplueHHO 3aMKHYTbIM KPyroBOpoOT BellecTB ObiTb He MoxKeT. He-
KOTOpble XMMHUECKHE 3JIeMEHTbl MOTYT HAKAIJIUBATLCS B Pa3/iHuHbIX chepax 3emin 1
BBIBOJIUTHCST U3 KPYroBOPOTa (MeJl, H3BECTHSIK, MpaMop, HedTh, ra3, KaMeHHbIH yroJb,
TOP(, py/ibl HEKOTOPBIX METAJJIOB).

[IpeBpallleHHe 3Heprud B KOCHCTEME MIET HEeCKOJIbKO HHaue, 4yeM [MpeBpallle-
Hue BellecTB. [I0TOK COJIHEUHO! HepruM, MOCTYIUBLUMHA B 9KOCHCTEMY, KaK Obl pas-
JeasieTcs Ha JBa pyciaa — nacmobuwjHoe W dempumroe. B KaxaoM M3 HUX 9HEp-
TUsl PACcXO/yeTcsl Ha MOJUIepKaHUe JKU3HEIeATeJIbHOCTH opraHu3MoB. COOTHOLLIEHHe
KOJIMUECTBA SHEPruH, MPOoXofsillell yepes nacTOMILIHbIE U ACTPUTHbIE LIENH, B PasHbIX
TUNAX KocucTeM pasHoe. [loTepst sHepruu B MULLEBLIX LENsSX MOXKET ObITb BOCHOJI-
HEHa TOJIbKO 32 CYET MOCTYIJICHHS] HOBBIX MMOPLMH COJHEUHOH SHEPTHH WJIM FOTOBOIO
OpraHuyeckoro BellecTBa (Heprust kopma). ITostomy B sKocHcTeMe He MOKET ObITh
KPyroBOopoTa 3HEPrHH, aHaJOTMUYHOTO KPYroBOPOTY BeELLECTB. JKocHcTeMa (PyHKIHO-
HHUPYeT TOJIbKO 3a CUeT HallpaBJIeHHOIO MOTOKA SHEPIUH.

Baaropapst MHOrOKpaTHOMY MCIOJIb30BAHHIO BELLECTBA MW TOCTOSIHHOMY [PHTOKY
HEPrHH KOCUCTEMbl CMOCOOHBI JAJIUTEJNbHO MOANEPKHBATL CTAOMJILHOE CYLLECTBOBA-
nue. Hacessitoline ux npoayueHTsl, KOHCYMEHTbl U PeLyLleHThl TIpH 3TOM obecreunBa-
10T BO30OHOBJIEHHE CBOeH GHOMACChl, HECMOTPSI Ha TO, UTO 3arac BellecTB B 6Hocde-
pe orpanudeH W He nonoJgHsieTcs. CKOpocTb BO30OHOBJEHHST OMOMACChl OPraHH3MOB
9KOCUCTEMbl HasblBaeTcsi Ouoaocuueckol npodykmusHocmolo. OHa Bblpaxaercs
KOJIMUECTBOM 00pa3yIOLLEHCS MPOLYKLHH.

IIpodykyusa skocucmemor — Koauwecmso buomaccel, obpasyioueiics 6
aKocucmeme Ha edunuye naow,adu usu 8 edunuye obsema buomona 3a edu-
HUuYy epemenu.

DKOCHCTEMbl CHJIbHO Pa3/MyaloTesl Mo KoJndecTBy o0Opasylolleicst MpOoayKLHH.
Ona yOblBaeT B I110C/1€10BATE/bHOCTH: TPOMMUYECKHUH Jlec — cyOTPONHYeCKHi Jiec —
Jlec B 30He yMEPEHHOro KjauMaTa — MallHs — CTelb — OKeaH — MyCTbIHSI.
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O6pagyiolasicsi NPoayKIUsi MOXKET M0-Pa3HOMY PACXOI0BATHCS B Pa3HbIX KOCH-
cremax. Ecan ckopocTh ee noTpebjieHusi OTCTAeT OT CKOPOCTH 00pa3oBaHMsi, TO 3TO
BeJIET K MPUPOCTY OUOMACCHL IKOCUCIEMbL U HAKOTIJIEHHIO H30bITKa leTputa. B pe-
3yJbTate OyjeT HabJofaThesi oGpasoBaHue Topda Ha GoJIoTax, 3apacTaHue MeJKHX
BOJIOEMOB, CO3JlaHHe 3anaca MOJACTHIIKH B TAeXKHbBIX Jiecax U T. JI. B cTaGuibHbIX 3KO-
CHCTEeMAaxX MpPaKTHYeCKH Besi obpasytolasicsi MpOAyKLHsl TPaTUTCsT B ceTsiX nutanus. B
pe3yJibTaTe GHOMAcca SKOCUCTEMbl OCTAETCsl MPAKTHUECKH MOCTOSIHHOM.

Buomacca skocucmemor — obujee K0AULECNBO OPSAHU1ECKO20 BeULeCMBA
8CexX JHCUBLIX OP2AHU3ZMO8, HAKONUBWIe20cA 8 OAHHOU sKocucmeme 3a npe-
OJol0ywuii nepuod ee cyujecmsosanusl.

bBuomacca 3kocucTeMbl BbIpaKaeTcss B €IMHMIAX ChIPOM Macchl HJH Mac-
Chbl CYXOTO OpPraHHueckoro BellecTBa Ha eunuiy mjotiand: B r/m?, kr/m?, kr/ra,
T/KM? (Ha3eMHbIe KOCHCTeMbI) M HA eIMHHLY 06beMa (BOJAHbIE IKOCHCTEME ).,

Buomacca sxocucrembl v ee GHoJOrMUECKAS POLYKTHBHOCTb MOTYT OYEHb CHJIb-
HO omyiMuatbest (puc. 32). Hanpumep, B ryctom Jiecy oblasi 6GuoMacca OpraHu3MoB
OYeHb BEJIMKA MO CPABHEHHIO C €€ IOJ0BbIM MPUPOCTOM — mpoayKuueh. Torma kak B
npyny HeGoJblIasi HaKoMieHHasi GHomMacca PUTOTJIAHKTOHA UMEET BbICOKYIO CKOPOCThb
BO300HOBJIEHHsT — 00pa3oBaHusl NPOAYKIMH 3a cHeT ObICTPOro PpasMHOKEHHSI.

l'leanqHaﬂ U BTOpHUYHas NMPOAYKLHH. B zaBucumocTH ot TOro, Kakue BelleCTBa
W SHEPrust UCIOJB3YIOTCA 1151 BO30OHOBJIEHHS 6I/IOMaCCbI, B 9KOCHUCTEME pasJuyaroT

MNone Mpyn

|:| 3anac 6rnomacchl
[ ] Buonornieckas npoayKTMBHOCTL

Puc. 32. CooTHOLLEHMEe 6MoMacChl N BUONOrMHECKOW MPOAYKTUBHOCTU
B pasHbIX 3aKocMcTemax

MNpaBoo6nagaTtens HapogHasa aceeTa
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nepeudHyo W 8MmMopudHyto npodykmusHrocms. COOTBETCTBEHHO, 00pasyloLlascs
[IPH 3TOM MPOJAYKIIHS HA3bIBACTCA MEPBUYHON U BTOPHUHOM.

Hlepsuunas npodykyus — OGuomacca, CO3laHHAsi aBTOTPOPHLIMH OpraHu3Ma-
MU (TIPOJlyLIeHTAaMH1 ) U3 MHUHEPaJIbHBIX BELIECTB B Mpollecce (POTO- MM XEMOCHHTE3A.
OcHoBHO# 06beM MEPBUUHON MPOJYKLMH HA 3emJie CO3JaloT 3esieHble pacTeHus. -
(heKTHBHOCTD MPEBpPALLEHHS MOTJIOLUIAEMON HMH COJTHEUHOH SHEPrUH B SHEPTHIO XMMHU-
YeCKHMX CBsi3efi OPraHHYeCKHX BEIIeCTB cocTaBasieT B cpeaHeM | %. Dta sakoHomep-
HOCTb ToJlyunsia HazBaHue npasuaa 1 9. IlepBuuHasi NpoOyKIUs SIBJSETCS OY€Hb
Ba’KHOH XapaKTepUCTHKOH sKochucTeMbl. MIMeHHO HakorsieHHasi B Hell SHeprusi 1Mo3Bo-
JISIET CYILIECTBOBATh BCEM Te€TePOTPO(HBIM OpraHuaMaM (KOHCYMeHTaM M peylieHTam )
M CO3/1aBaTh CBOIO MPOIYKLHMIO.

Bmopuunasa npodykyus — Guomacca, Co3llaHHas reTepOTPOPHLIMH OpraHu3-
MaMH (KOHCYMEHTaMH M pelyleHTaMH) M3 OpraHuuyecKoro BelllecTBa Mocje ero ua-
CTHYHOTO paculernJeHHusl.

Pacnpeniesienne nepBHYHONH M BTOPHUYHOH MPOAYKLUHHM HA TPO(HUUECKHX YPOBHSIX
IKOCHCTEMbl MOKA3aHO Ha pUcyHKe 33. BujaHo, 4To yacTb MPOAyKUHMH OCTaeTCsl He-

) [NacToumLHan uenb

Tennota

JeTputHasa uenb

Puc. 33. Cxema 6MONOrM4ecKkon MNpodyKTUMBHOCTW B 3KocucTeMme: A — norfoweHHas (ac-
CMMUIMPOBaHHAs) pacTeHUsAMW CONMHeYHas 9dHeprus; [, — nepBuyHas npogdykums; [,
My — BTOpKyHasa npopykumsa Ha Il n Il Tpodunyecknx yposHsax; O, O,, O; — TpaTtbl Ha Obl-
xaHue Ha |, Il, Il Tpodmyeckux yposHsax; Hy, H,, H; — Hencnonb3osaHHas npopykuus Ha |,
I, Il Tpodhmyeckmx ypoBHsX; K, K, — KopMm, noTpebnieHHbIn KoHCcyMeHTamu |, Il nopsakos;
O — 3KcKpemeHTbl KoHcymeHToB |, Il mopsagka; Py, P,, P; — pegyuenTsl |, I, 1l nopagkos
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MCnosib30BaHHOH. COBOKYMHOCTb HEHCIOJb30BAHHBIX MPOAYKIHMH BCeX TpPOpUUecKHX
YPOBHEN 9KOCHCTEMbI COCTaBJISIET YHCTYIO MPOAYKLHIO coolblecTsa. Yucmas npodyx-
yus coobwecmsa — 4acTb MPOAYKLUH SKOCHCTEMbl, KOTOPasi MOKET ObITb HUCMOJb-
30BaHa B Ipejies1ax caMoi KOCHCTEMbI /ISl €€ PA3BUTHSI UM MOXKeT ObITb U3bsITA ue-
JoBekoM 6e3 yiepba a1si 9KOCHCTeMbl. B MOJIOJBIX 2KOCHCTeMax, e YHCIEHHOCTh
KOHCYMEHTOB ellle HeBeJIMKa, 3amnac YMCTOH MpoAyKuuu coobulectBa Oonblioil. Takue
9KOCHCTEMbl MOXKHO BOBJIEKATh B X035HCTBeHHbIH 060poT. [To Mepe ycio:KHeHHsT BH-
JIOBOTO COCTABA KOCHCTEMbl KOJHYECTBO YMCTOH MPOAYKLUHMH cOOOLIeCTBA MOCTENEHHO
cHHXKaeTcsl. Ha KoHeuHol cTaMu pa3BUTHSI 9KOCHCTEMbI OHO MPHUOMHXKAETCS K HYJIIO.
BmewiaresibCTBO B Takue paBHOBECHbIE KOCHCTEMbl UpPeBATO HAPYLIEHHEM MHLIEBbIX
CBSI3el MeXKy OpraHu3MaMH U MOXKeT MPUBECTH K Pa3pylieHHI0 IKOCHCTEM.

m B skocucreMe MpPOMCXOMUT HEMpepbIBHBIA KPYroBOPOT BELIECTB M HaMpas-
JIEHHBIH TMOTOK sHepruu. baaropaps sTomy uuet o6pagzoBanue GHoMacchl op-
raHu3moB. CKOpOCTb BO30OHOBJIEHHSI OMOMACCHI HA3bIBAETCS OHOJIOMHUECKOH
NPOAYKTHBHOCTbIO. OHa BbIpakaeTcsi KOJMUECTBOM MPOAYKLUHMH — OGHomac-
coll, oOpagylollelics Ha eIMHHULIE IUIOLIANY WM B eluHHLe oObeMa 3a elu-
HULY BpeMeHH. PasjnyatorT nepBUUHYIO W BTOPHUHYIO MPOAYKLMH. Best He-
UCIT0JIb30BAHHAsA MPOJYKIIMS HA3bIBAETCS YUCTON MPOAyKIHEH COOOIIeCTBa.

1. JokaxwuTe, 4TO KpYyroBOPOT BELLECTB B 3KOCUCTEME SABMAETCA pe3ynbTaToM B3au-

@ MOLENCTBUSA NPOAYLEHTOB, KOHCYMEHTOB U pefyLeHToB. 2. O6bACHUTE, NOYEMY B 3KO-
CUCTEME HeT KpyroBopoTa aHepruw. 3. [anTe onpepeneHne npodykumm n 6uomaccbl
akocucTembl. 4. Kak M3MEHEeHNE COOTHOLLEHUS MPOAYKUMW U 6MOMacChl B 3KOCUCTEME
MOXET MOBAMATb Ha ee cocTosHne? lMpusegute npumepbl. 5. Kakas npogykums Hasbl-
BaeTCH NEpPBMYHONM, a kakasg — BTOpu4HOn? oyemy? 6. YTO Takoe ymcTas NpopyKums
coobuiecTBa? [nis 4ero oHa MOXET ObITb MCMosib3oBaHa?

§ 21. buoTHyeckne B3aUMOOTHOLUEHUA NONYNALNNA
B 3KOCMCTEMAX

Kax usBectHo, MexIy MOMyJAALMAMH B SKOCHCTEME BO3HHUKAIOT TPOUUECKHE, TO-
nuueckue, dopudeckue u abpudueckue cBsa3u. Ha ocHoBe 3THX cBA3el PopmupyloTCs
pagsiMuHble OMOTHYECKHE B3aHMOOTHOLLIEHHS, KOTOPble MOTYT 110-Pa3HOMY OTpaxKaThCsl
Ha YHUCJIEHHOCTH M »KM3HECMOCOOHOCTH TOMYJSUHMIA B SKOCHCTEME.

Amepukanckuii skosior FO. Onym npewiozKu KaaccuuuupoBath GHOTHUECKHE B3aHMOOTHOLLE-
HUSI 110 XapaKTepy MX BJIMSIHUSI Ha B3aUMOJEHCTBYIOLIME MOy siiid (BUabl). CoryiacHo 3Toil Kiac-
cuduKauun J1060e B3aMMOOTHOLIEHHE MOXKHO OMHCATh C MOMOLIBIO COUeTaHHsl ABYX CHMBOJIOB,
TOKAa3bIBAIOILKX €ro noc/eacTust st nomnyssitnit. CumBos «0» o3HayaeT OTCyTCTBHE 3aMeTHbBIX JUlsl BHAA
MOCJ/IEJICTBHH JIAaHHOrO B3auMooTHolleHHus. [losb3a a5 BUga OT B3aUMOAEHCTBHS C APYTMM BHJIOM 060-
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3HAYAETCS] CHMBOJIOM «—+>», a OTPHIATEJbHOE BJIHSHHE TAKOTO B3aHMOACHCTBHSI — CHMBOJIOM «—». Hc-
MOJIb3Ysl 3TH CHMBOJIbI, XapaKTePUCTHKY HauboJiee pPacrpoCcTpaHeHHbIX B 9KOCHCTEME THITOB B3aHMOOTHO-
HIeHNH TOMyASUUH NPEACTaBUM B Bule TaGJullbl (Tadd. 3).

Ta6auua 3. Knaccudukaumsa 6MoTHYECKUX B3aMMOOTHOLLEHUI

Tun .
. Bug A Bun b XapaKrepucTiuka B3aMMOAEHUCTBUS

B3aUMOOTHOLIEHHUH

[Ipsimoe 1 HenpsiMoe nmojaBieHne 060HX BUIOB MPH
Konkypenust - -

Jeduuute o6LIero pecypea

Bun b nonasasier BUL A, HO cam HUYEro MPH 9TOM He
Amencanusm — 0

UCIIBLITHIBAET
[Tapasutuam + - [Tapasut noJydaet noJib3y, a X03siMH yrHETaeTCst
XHIUIHUYECTBO + - XUILHUK MOJTy4aeT MoJib3y, a XKePTBa HECET YPOH
Hefirpamuam 0 0 Buzibl He BaMsIIOT ApyT Ha Jipyra

Bun A nostydaet noJinb3y, a Buay b 310 B3anmoseii-
Kommencanusm + 0 Y Y, o

CTBHE 6e3pasInIHO

Baanmozefictsre 6yaronpustHO 171 060MX BHIOB,
[1poTokoonepatst + +

HO He 00513aTeJIbHO

BaaumozefictBre 6J1aronpraTHO ist 000MX BHIOB H
Myryanuam + +

00513aTeJIbHO

Jnst perynsiidy 4ucJeHHOCTH TOMyJLUA B KOCHCTeMe HauboJiblliee 3HaYeHHe
UMEIOT TaKhe B3aMMOOTHOLLIEHHS], KK KOHKYPEHLUS] U XHIIHHYECTBO.

Konkypenyusa (ot nar. concurrentia — CONepHHYECTBO) — B3aMMOHEBbIMOJHbIH
THIT B3AHMOOTHOLLIEHHH MEKJly BUIAMH CO CXOIHBIMU NOTpeGHOCTSMHU. OHA NposiB/sieT-
cst 6o B popMe arpeccHu, KOorja OpraHuaMbl BCTYNAIOT B MPSIMYI0, OTKPBITYI0 60pbLOY
(npamas koukyperyus ), 1160 B GopMe KOCBEHHOL KOHKYpeHyuu 3a pecypc. B pe-
3yJibTaTe MPSMOH KOHKYPEHIMH OCOOM YHMYTOXKAIOT APYT Jpyra MyTeM TMpsSIMOro Ha-
naaenusi. Hanpumep, cepasi Kppica KpyrnHee W arpecCHBHee UepHOH, B CXBATKax yalile
oziepkuBaet Beepx. [losTomy B nocesienusix yesoseka B EBpornie cepasi Kpbica 1o4TH
BbITECHU/IA YepHYI0. B clyuae KOCBEHHOH KOHKYPEHIHH YHCIEHHOCTD MOMy il 000-
UX BUJOB CHWXKACTCSl BCJEACTBUE rHOen ocoOel M3-3a HelocTaTKa ofLuero pecypea.
[IprMepoM MOXKET CJy?KHTb KOHKYPEHLIMSI MEXKIy PACTEHHSIMM Pa3HbIX BHJIOB 3a CBET,
BOJy M MMHepaJsibHble BellecTBa. Dbl1o 3ameueHo, yTo OGJIM3KOPOACTBEHHbIE BHIbI C
O/IMHAKOBBIMM TOTPEGHOCTSIMU, KaK MpaBU/Io, He cyllecTBYIOT BMecTe. Onun Bua (60-
Jiee KOHKYPEHTOCMOCOOHbBIN ) BBITECHSIET JIPYroi (MeHee KOHKYPEHTOCMOCOOHbIH ). DTOT
NPUHLUKN BaXKHO YUUTBIBATH MPH BCEJEHUH BUIOB B APYTYIO Cpejly.
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XuwHuyecmeo — THUN B3aHMOOTHOLIEHHH BHAOB Pa3HbIX TPO(HUUECKHX YPOB-
Hel, KOrJia OJIMH BUJ (XUUYHUK) YKUBET 3a CUET JIPYroro (Jcepmaest) B pesyabrate ero
yMepliBJeHust U noenanust. [lo cyTd nena K 9ToMy THIY B3aUMOOTHOIIEHUH MOXKHO
OTHECTH BCe BapHaHThl Tpoduueckux cBsizei. OJHAKO, KOIJIa B KAYE€CTBE YKEPTBbI Bbl-
CTYNalOT pacTeHusi, TO 3TH B3aUMOOTHOLIEHHSsI HA3bIBAIOT PACMUMEAbHOSIOHOCTbIO.
B Xone 3BOJIIOLIMK XHILHHK U KEPTBA NapajijielbHO 3BOJIOIMOHUPYIOT, TpucrocatJin-
Basichb JPYT K Apyry (kossoaroyus). Ilpumepamu XulHUYECTBA SBISIOTCS B3aUMOOT-
HOLLEHHUsI: MayK — MyXa, COBa — Mblllb, YJaB — KpOJIMK, KapakaTulia — pbli0a-
UrJ100PIOX U JIp.

COBOKyFlHOCTb TaKHuX BSaI/IMOOTHOLLleHI/Iﬁ, KaK Mapasutnusm, KOMMeHCaJu3mM U My-
TyaJlu3M Ha3biBAlOT CHMGHO30M.

Cum6buo3 (o1 rpeu. symbi D 6sis — coBMecTHAs JKU3HL) — JUTHTE/IBHOE COXKH-
TEJIbCTBO TOTYJISILUHA JBYX HJIH HECKOJbKUX BHIOB, M3BJIEKAIOIMX H3 HETO B3aUMHYIO
WJIH OJIHOCTOPOHHION M0J1b3y. OCHOBOH 1J1sT CMMOH03a MOTYT ObITh TPO(hUUECKHE U TO-
nuueckue cBsi3u. [Ipu 3TOM Kaxkapli U3 CUMOMOHTOB JIMOGO MOYKET XKMTh CAMOCTOSI-
TeJIbHO, JIMGO OJIMH W3 HUX (MJM 00a) OKa3biBA€TCs B TAKOKH 3aBUCHMOCTH OT JIPYroro,
4TO CAMOCTOSITEJILHO CYIIECTBOBATHL He MOyKeT. [To xapakrepy OTHOUIEHHI M1y nap-
THEPAMHU BbIACJSIOT TPH THIIA CMMOMO3a.

llapazumusm (0T Tped. pardsitos — HaxJaeOHUK) — THM B3aUMOOTHOLIEHUH T0-
NyJSILMA Pa3HbIX BUIOB, U3 KOTOPBIX OJHA (MApasuT) UCMOJb3YeT JIPYTyIo (X03sHHa) B
KauecTBe Cpe/ibl OOUTAHUST M MCTOUYHMKA TMULIM. [lapa3uTHaM BO3HHK Ha OCHOBE TPO-
(huyeckux W TonUueckux cBsizeil. [lapasut Bcerna MeHblile Xo3sivHa, OH ocJabJsier,
HO He YHMUTOXKAeT XO35IMHA, HHave moruOHeT cam. [lapasdutuam pacrnpoctpaHen cpeiu
MeJIKMX OpraHu3MOB — BUPYCOB, GakTepui, rpu6oB. Berpeuaercsi M cpen HeKOTO-
phIX pacTeHuil (MOBUJIHKA, 3apasuxa), uepBeil u jp. B xone sBosionmu hopmupytorest
B3aWMHble MPUCNOCOOJEHUsT Mapa3uTa U Xo3siuHa (koagoawoyus). [1pumepamu napa-
3UTU3MA MOTIYT CJIy2KUTb B3aUMOOTHOLUIEHHS: acKapuaa — 4YeJIOBEK, MeYyeHOYHbIH CO-
caslblIIMK — KPYIHbIA poratblil cKOT, (GUTOPTOPa — TOMAThI.

[Tapasutuam, TakKe Kak XMIIHMYECTBO W KOHKYPEHIIMsl, HIPAET BaXKHYI0 POJib B
peryJsiliii YMCJIEHHOCTH MonyJsiudil B npupoae. HepadymHoe BMelnaTesibcTBO B 3TH
B3aUMOOTHOLIIEHHS] YACTO HAHOCUT BpeJ| MPUPOJIE U YeJIOBEKY.

Kommerncaarusm (ot jar. commensalis — coTpanesHuk) — THUIT B3aHMOOT-
HOLLIEHHI, MPH KOTOPOM MOMYJSIHST OJHOTO BHJA W3BJIEKAET TI0Jb3Yy, He MPHHOCSH
HU Bpe/ia, HU TI0JIb3bl MOMYJSIIKK JIpyroro Buaa. Eciu B3auMOOTHOILIEHHST BO3HHKA-
I0T Ha OCHOBE TPOHUECKUX CBsided, To Takasi opmMa KOMMEHCAJH3Ma Ha3blBaeT-
csi HaxJeOGHUuecTBOM. Hanpumep, rpucbl MUTAIOTCS OCTaTKAMH IMHIIH JbBOB
(puc. 34), a mecupl 10€AIOT OCTATKH Tparne3dbl 6eN0ro MeaBeas. Ecau xKe nonyasiuun
B3aUMOJIEHCTBYIOT Ha OCHOBE TOMMYECKHUX CBsI3eH, TO 3TO MPOsIBIeHHE KOMMeHcaIu3mMa
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KBapTunpaHTCTBO

Puc. 34. KommeHcanmam

Ha3blBaeTcsl KBapTUpaHTCTBOM. Hanpumep, puiObl-nipuannansl U BojHast yepena-

Xa, OeC03BOHOUHbIE B FHE3Jax MTHIL.

Mymyaausm (o1 nat. mutuus — B3aUMHBIH) — B3aUMOBBITOJHBIN U 063aTeNb-
HBIH /711 2KM3HU XOTs1 Obl OJIHOH M3 MOMyJSILMH THI B3auMooTHolueHui. [1pu Hapy-
IIEHUH 3THX B3aUMOOTHOILIEHHUI »KU3Hb OHOM Wyl 0GEUX TMOMyJISILUH CTAHOBUTCS He-
BO3MOKHOH. [IprMepoM MOTyT C/ly?KHTb OTHOLIEHHsI KJyOeHbKOBBIX OakTepuil U 00-

OOBBIX PACTEHWH, LUJIANOYHOIO TpU-
6a U JIpeBeCHOTO pacTeHus (puc. 35).

Buotnueckne  B3aumooTHolLIe-
HHSI UMEIOT GOJIbLIOE IKOJOTHYeCKoe
3Hayenne. OHHM YYacTBYIOT B CaMo-
peryJsuuy JiroO0i KOCUCTEMbI, MO-
MOTasli COXPaHUTb €€ YCTOHUHUBOCTD.
KommeHcanuam obecrieyuBaeT Mak-
CUMaJIbHOE  HCMOJb30BAHHE TTHLIIE-
BbIX PECypCcoB M cpeibl OOUTaHUS.
[Tapa3uTbl ¥ XULIHHKH PEryJHPYIOT
YHUCJIEHHOCTb  TMOMyJISIMEA  XO35IMHA
v kepTBbl. KepTBa, yXols oT CBO-
€ro Tpecsie/l0BaTe/Is1, paccesseTcs
pacumpsieT cBoi apeaJs. B3auMoBbI-
FOJHbIE B3aUMOOTHOLLUEHHST Cr0Co6-
CTBYIOT JIyyllleMy BbIKUBAHHIO BH-
JI0B, UX Pa3MHOXKEHHIO, TO €CTh MOJ-
JIePKUBAIOT BHJIOBOE MHOrooOpasue.

KopeHb gepesa

B Yexne u3 :
nepenneTeHHbIX rmg C- ';'3"
w

Puc. 35. MyTtyanuam (Munkopmsa, obpa3oBaHHas
MacfIEeHKOM Ha KOPHSX JINCTBEHHMLbI)
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E] Buornueckne B3auMooTHOLIEHHSI B 3KOCHCTeMe (DOPMHUPYIOTCS Ha OCHOBE
CBSI3EH MexKIy MOMyJsLUsAMHA pasHbIX BUI0B. HanboJbluee sHaueHne st pe-
TYJISILMKA YHCJIEHHOCTH MOMYJISIHK UMEIOT: KOHKYPEHLUSsI, XMIIHUYECTBO, CHUM-
6103 (MapasuTh3M, KOMMEHCAIN3M, MyTyaju3M). YCTOHUMBOCTb SKOCHCTEMbI
obecrieunBaercs: GJarojgapsi B3aHMOYypPaBHOBELIMBAHUIO 3THX OTHOLLICHUH.

1. Kakue Tunbl B3arMOOTHOLLEHMI MOTYT BO3HMKATL MeX Y NonynaumMaMm pasHbiX BULOB?
@ 2. B caBaHHax AppUKM B OOHMX 1 TEX XXe YCITOBUAX OOUTAIOT pacTUTESIbHOAAHbIE KapSIKO-
Bas aHTUIoNa, XnpadgosuaHas aHTunona n aHtunona ray. lMovyemy mexzay HAIMM HET XecT-
KOM KOHKypeHLuun 3a nuiy? 3. K Kakum nocneacTBmAM A8 SKOCUCTEMbI MOXET NPUBECTU
MOJSTHOE YHUHYTOXEHNE OTAESIbHOro BMAa XULLHMKa 1nun napasuta? 4. XvLlHble MiekonuTa-
IOLLIME MMEIOT HEMAsO OCOBEHHOCTEN, MOMOraroLLMxX UM Ha oxoTe. OHaKo B NpMpoae Yuc-
NEHHOCTb CaMMX XULLHUKOB N UX XEPTB OCTaeTCA NPUMEPHO Ha OOHOM ypoBHe. Movemy?

§ 22. IuHaMnKa 3KOCUCTEM

Jlto6ast sKocucTeMa J10CTaTOUHO M3MEHUYMBA, HECMOTPSl HA OTHOCHTEJIbHYIO CTa-
OUJIBHOCTL €€ CTPYKTypbl. M3aMeHeHHe COCTOsiHHSI SKOCHCTEMBbl B OTBET Ha HM3MeHe-
HUE YCJOBHH Cpe/lbl HA3blBACTCS OUHAMUKOL 3Kocucmemol. TUN TUHAMHKM 3aBUCHT
OT XapakTepa U3MeHEHHsI IKOJOTHUEeCKUX (DAKTOPOB CPeJibl, KOTOpbI€ MPUBOMAST K H3-
MEHEHHIO CBOWCTB M CTPYKTYPbI MOMYJISUMH, WX B3aUMOOTHOILIEHUH W cocTaBa. M3-
MeHeHHe (DAKTOPOB Cpejibl MOXKET HOCHTb LMKJIMYECKHH WJIM OJHOHAINpPAaBJEHHbIH Xa-
pakTep, BCJEACTBHE 4ero OyayT BO3HHUKATb nepuoduveckue WM ROCMynamenbHole
U3MEHEHHUS SKOCHCTEMBI.

Ce30HHasi JMHAMUKA 35KOCHCTEM — [epHOJHUECKHe M3MEHEHHUs] SKOCHCTEMBbI,
CBsI3aHHbIE CO CMEHOH BpeMeH roja. Bbl y»ke 3HaeTe, yTo cMeHa BpeMeH roja Mnpouc-
XOJIUT BeJeACTBHE Bpaiennst 3emsn Bokpyr Cosnua. B 3aBucumoctd oT noJioxkeHus
3emsid oTHOCHTe/IbHO COJIHLIA B 9KOCHCTEMY MOCTYNaeT pasHoe KOJMYeCTBO COJIHeY-
HOTO cBeTa, TernJja, Baard. Hanbosee peskne uameHeHHusi 3THX (DAKTOPOB MPH CMeHe
BpeMeH roja HaOJ/Il0aloTcsl B YMEPEHHbIX W BBICOKMX LIMpoTax. FMeHHO B Harmpas-
JIEHUH OT 3KBaTOpa K MO0JI0CaM OTMEYaeTcsl yCUJeHHe BblPayKeHHOCTH CEe30HHOH JiU-
HaMUKK 3KocuereM. HactynuieHne HeGJ1aronpHsTHONO MepPHOAA BbI3bIBACT MHIpaLiH
M KOUEBKHM Yy MTHL, CISUKY Y MJIEKONMUTAIOUIMX, OLIENEHEHHE Y MPECMbIKAIOIIUXCS M
3€MHOBOJIHbIX, HHLUMCTHPOBAaHHE y NPOTHCTOB. B pacTtutesbHOM coobliecTBe B Teue-
HHE TOJIa YEeTKO OTCJIEKMBAIOTCS MEPHOJIbl JIMCTONA/A, 3UMHEr0 MOKOsl, aKTUBHOH Be-
reTalu, LBeTeHHUs!, TJIOI0HOLLIEHHs, TOArOTOBKH K 3MMe. B »KMBOTHOM MHpe pa3MHO-
»KeHne ocoOeil CBsI3aHO ¢ HaJHYMeM KOPMOBOH 6a3bl i MOTOMCTBA, KOTOpAsi TakKe
3aBUCHT OT BpeMeHH roja. Hanpumep, KjaecTbl BbIBOAST NTEHUOB B (eBpajbCKHe MO-
pO3bl, KOIJIa BCKPBIBAIOTCS €JI0Bble LIMUIKA W HMeeTcst 0OuIMe ceMsiH. [paun BbiKapM-
JIMBAIOT CBOMX MTEHLIOB JI0XK/IEBbIMH YEPBSIMH, KOTOPBIX 00JIbLIE BCEro paHHeH BeCHOH
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BO BpeMsi naxoThl. Ce30HHbIe H3MeHeHHs1 06eCneunBalOT BbXKUBAHHE BHIOB B TeUeHHe
rojia, Korja KJiuMaTHuecKue yCJA0BHs U3MEHSIOTCS B LIMPOKUX Mpeesax.

B pesysnbrate ce30HHBIX M3MeHeHMH HabJ/OaeTCsl H3MEHEHHEe He TOJIbKO Ka-
YeCTBEHHBIX, HO M KOJMYECTBEHHbIX XapaKTEPHUCTHK 3KocHcTeMbl. HekoTopbie Buibl
[PaKTHYECKH IOJHOCTBIO HCKJIIOUAIOTCS M3 2KU3HM COOOLLEeCTBA B OMNpe/esIeHHbIe Me-
pHOJIBI (CrIsSUKa, oUereHeHre, MUrpallu U T. 1.). Ce30HHOH HU3MEHUHBOCTH MOJBEPIKE-
Hbl U sipychbl. HekoTopble sipychl MOTYT MOJIHOCTBIO MCYe3aTh B ONpele/eHHbIH Ce30H
(Hanpumep, pacTeHHsI-OHONETHUKH 3uMOil). Bce BblllenepeuncsieHHble N3MEHEHHS
HOCAIT nepuouueckuil xapakrep. OHU He U3MEHSIIOT caMy CYLIHOCTb 9KOCHCTEMBI, T10-
TOMYy M He NpPUBOAAT K ee cMmeHe. Hampumep, JieTHHil JieC CWIBHO OTJHYAETCS OT
3UMHEro Kak KauecTBEeHHO, TaK M KoJsuuecTBeHHo. Ho oH mo-npexxnemy ocraercs Jie-
COM, a He CTAHOBMTCSl, HallpUMep, JIyroM.

[MoHsiTue 3KoMOrMueckoi cykueccuu. [loctynatesibHble H3MEHEHHsST 9KOCHCTEMBbI
BbI3bIBAIOTCST OJIHOHANPABJIEHHBIM U3MEHEHHEM YCJIOBHI cpejibl. B peadysibrate Hanpas-
JIEHHOTO U3MeHEeHUs1 aBHOTHUECKHX (haKTOPOB CYIIECTBYIOIIME B 9KOCHCTEME TOIMyJIsi-
UUHW HAYUHAOT BbIMHUPATb. Hosrie YCJI0BHST Cpe/ibl CTAHOBSATCS HEINPUTOAHBIMU JJIs1 UX
CYLECTBOBAHMSI, TaK KaK CHJa BO3AECHCTBHUSI (DAKTOPOB BLIXOAUT 3a Mpejiesibl BhIHOC-
JIMBOCTH TIOTYJISILMHA. BMeCTO HMX 3acesiitoTCsi HOBbIEe MOTMYJSIIUU, JUIi KOTOPHIX 3TH
YCJIOBUST GJ1arOTPUSTHBL. DTO MPUBOJKUT K CMEHE OJIHOr0 GHOIEHO3a JIPYTHM C HOBBIM
HaGopoM BHJIOB. B pesaysbrate nmpoucxoput cmeHa Bceil skocucTeMbl. HoBasi skocu-
cTeMa CMeHHUTCS CJleflylolllell onpeneseHHON 9KOCUCTeMON Mo TOH ke npudyuHe. M Tak
Oy/leT TPOJI0JIKATBCS 10 TeX MOp, ToKa He CTaOMJIU3UPYIOTCST YCJIOBUS Cpeibl, U chop-
MUpYeTCsl KOHeUHasi paBHOBECHAsI 9KOCHCTEMa, T. €. TIoKa He MPOU30UIET cyKyeccus.

Cykyeccusi (orT Jjar. Successio — TPEEMCTBEHHOCTb, MOC/ENI0BATE/b-
HOCTb) — 3AKOHOMEPHAA, NOCAe0BAMENbHAS CMeHA 00HUX dKocucmem dpy-
eumu Ha onpedeneHHOU meppumopuu nod 8AUSAHUEM HANPABAEHHO20 U3Me-
HeHUus NPpupooHsbLX aAKMopos Uil 0esamesbHOCMU 4er08eKa.

Llenb cMeHSIIOLIMX JIPYr JIPyra SKOCHCTEM Ha3bIBAETCSl CYKUECCUOHHBIM PLOOM
WK cepueti, 8 CAMH 9KOCHCTEMbl — CepUALbHbIMU CMAaduimil. DKOCUCTEMA, B KO-
TOPOM JIOCTHUraeTCsl PABHOBECHOE COCTOSIHME COOOIILECTBA W OKpy»Katollell cpejibl, Ha-
3bIBACTCA KAUMAKCOBOL cmadueli wii kaumaxcom (ot rped. kli B max — 3penas
cTyneHb). TUMHYHBIMH KJIHMAKCOBBIMH 3KOCHCTEMAMH SIBJISIIOTCS TYHJpa, Tapra, Ko-
BbIJIbHAST CTelb. TeopeTHYeCKH KJIMMAKCOBasi 3KOCHCTEMa CHMOCOOHA MOJIEPIKUBATH
cebsl HEOrpaHUYeHHO JI0ar0. B oT/nuve OT cepuasibHBIX CTaJui TofOBasi MPOAYKIHS
KJIMMaKCOBOK 9KOCHCTEMbl YPABHOBEIIIMBAET €€ ToJ0Boe MoTpedeHue.

BbinesisioT 1Ba OCHOBHBIX THIMA CYKIECCHE B 3aBHCHMOCTH OT TMepPBOHAYAJBLHOTO
COCTOSIHUA CyOCTpaTa — MEPBUYHBIE U BTOPHYHbIE.

Ilepsuunsie cykyeccuu HAYMHAIOTCS HA MecTe, paHee JIMIIEHHOM »ku3Hu. Ha-
npUMep, HA 3aCThIBIIEH JiaBe M0C/]e U3BEPKEHHUs BYJIKAHOB, HA MOPCKUX OCTPOBAX MO-
cjle 3eMJIeTpsICEHUH, HA MecyaHbIX JIIOHAX, HA TOJIbIX CKasjax, HaHocax pek. [Ipu nep-
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BHYHBIX CYKIIECCHSIX CEpHa/ibHble CTA/IUK CMEHSIIOT OJIHA JPYTyIO B TeueHHe 3HAUMTEJIb-
HOTO MPOMEXKYTKa BpeMeHH. JlocTixkeHre KIMMaKCOBOH CTaIMH 3aHUMAeT JIINTE/IbHbIH
nepuos (croseTusi U Thicsuenetusi). [1pu 3ToM HavasibHble CTaJMH 3HAUMTENBHO TPO-
JIOJKHTE/IbHEE KOHEUHbIX.

[lepBuuHas cykieccus Ha TecyaHbIX JIIOHAX MPOUCXOUT ceyloliuM o6pagom. Ha
rOJIbIX MeCKax MoCessoTCs MHOTOJIETHHE 3J1aKH, HBbI, CTIOCOOHBIE YKHUTb B YCJIOBHSIX 3a-
CyXH, a BMeCTe ¢ HUMH — HOpHble TayKH, Ky3HeuuKH, potoipe ocbl. [ToTom mosiBsi-
eTcsl pagHoTpaBbe. Cosznaercst opraHuieckoe BelllecTBo, oboratatoilee cyoerpar. [lo-
SIBJISIETCS] COCHA, KOTOpasi 3aKpernJisieT MecKu, MOTOM JIMCTBEHHbIe Mopojibl. boraue cra-
HOBHTCS1 JKUBOTHBIH MHUP: HOBble MeCTa 3aCeJIsIioT MypaBbH, KOOBIJIKH, XKYKH, I02KI1€Bble
YepBH, MOJIJIIOCKH, TPbI3YyHbl U JIpyrHe o0MTaTe I JIMCTBEHHOrO Jeca. Takum o6pa3om,
rJIaBHAsl POJib B 3TOH CyKLECCHH MPHHAVIEKHUT PAaCTEHHsIM, KOTOPbIE€ BbI3bIBAIOT H3-
MeHeHHsI B MOUBeE, CJyKalllie OCHOBOH JJIsl H3MeHEHHs] BUIIOBOIO COCTABA 3KOCHCTEMBI.

Bmopuunele cykyeccuu HauMHAIOTCSI HA MeCTe Pa3pyLUEHHOH 3KOCHCTEMBI.
[IprMepom MoOXKeT Caly>KHThb 3apacTaHue 3aOpollUeHHBLIX MoJell, JeCHOH BhIpyOKH, 3a-
IpPSI3HEHHBIX BOJIOEMOB, BOCCTAHOBJICHHE JITOB M JIECOB TI0CJe TM0XKapa, 3acyXu, Ha-
BOJIHEHMS, 3PO3UH. B COBpeMeHHbIX YC/IOBHSIX BTOPHUHbIE CYKIIECCHM HAOJIONAIOTCS
noBcemecTHo. CMeHa cepuasibHbIX CTauH W JIOCTHXKEHHE KJMMakKca B 3TOM Cjydae
MPOUCXOJIUT 3HAUUTENLHO ObICTpee (JECHTKM W COTHM JIET), UeM MPH MEePBUUHBIX CYK-
neccusix. [TockosbKy 371ech coxpaHsieTcsl noyBa, ceMeHa, 3a4aTKh W 4acTH Mpejllie-
CTBYIOLLIETO HaceJIeHHsl M CBf3ed, TO HauyajbHble CTAAWM B TOM CJyyae MeHee I1po-
JOJLKHTEbHBIE, YeM MOCJIeIyIolIHeE.

B kauectBe npumMepa paccMOTPUM BTOPUUHYIO aHTPOMOTEHHYIO CYKILECCHIO, TPOTe-
Kalolllylo Ha MecTe Cropenliero Jjieca (puc. 36). B mepBble aecaTsb jieT Ha MecTe MoKa-

1—-10 net 10 — 25 net 25 —-100 net 100 — 150 net | 150 — 250 net
Tpasbl KycTtapHuk JIncteeHHbIN Nec  CMeLuaHHbIn NIec  XBOWMHbIN nec

Puc. 36. Cxema BTOPUYHOM CYKLEECCUN HA MECTE JIECHOMO MnoXxapa B YMEPEHHOM nosice
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pHllla pasBUBaeTcs rycToil TpaBoctoil. B mocsenytouye 10—25 jieT npoucxomut 3a-
pactanue KycrapHukoM. [TepBbIMU 13 JlepeBbeB TOsIBJsIIOTCS Gepe3da u ockHa. KIx ceme-
Ha MepeHoCsITCS BETPOM U, TIpopacTasi, Jerko AatoT nopocib. B tedenne 25— 100 jer
thopmupyeTcst AMCTBeHHBIH Jiec. Co BpeMeHeM KPOHbI JIEPeBbEB CMbIKAIOTCS W ISl TPO-
POCTKOB CO3/1al0oTCst HeOsaronpusiTHbie yeaoBust. [loa nosorom Gepes 1 OCHH Tpopac-
TalT ceMeHa ejid, u uepe3 100— 150 sieT hopmupyercst cMmelanHbii Jiec. Ejb, 3ate-
H$Isl, TIOCTETIEHHO BhbITeCHsieT Gepedy U OCHHY, M cMelllaHHbi# Jiec dyepe3 150—250 set
3aMEeHSIeTCs €JIOBbIM, KOTOPbBIH MOXKET CyLIeCTBOBAThL OECKOHEUHO 10J1r0. EJoBbIi Jiec
SIBJISIeTCS KJIMMAKCOBOH CTaluei, MOTOMY UYTO MOJ €ro MOJIOrOM MOXKET HATH B0O300-
HOBJIEHHE TOJILKO €JIH.

3pesasi KIMMaKcoBasi IKocucreMa 06J1aiaeT BbICOKOH YCTOHUMBOCTBIO. HeM 60Jib-
e pazHooOpas3ue BHIOB B HKOCHCTEME M CJIOXKHEe TPOhHUecKHue CBSI3U MKy HUMH,
TEM yCTOH4YMBee 3KocucTeMa. [1pr BbICOKOM BHI0BOM pa3dHO0Opa3uH KOHCYMEHTbI HMe -
I0T IIMPOKYIO CETh MUILEBBIX pecypcoB. B ciyuae HemoctaTka MM OTCYTCTBHSI OJIHOTO
BUJ@ KOpMa OHH CrocoOHbI NEePEeKJIIOYHUTLCS Ha [prl‘Oﬁ HCTOYHUK IMUTAHUA. 9'1‘0 JaeT
BO3MOXKHOCTb HEJIOCTAIOIEMY KOPMY BOCCTAHOBHMTHCS. TaK ycTaHABJIMBAeTCsl JIMHAMH-
yecKoe paBHOBECHE MEXIy MUILEBBIMH PeCypcaMi W MX MOTPeCHTENSIMH B yCJOBHSX
MOCTOSIHHBIX H3MEHEHHWH YCJIOBHH cpesibl. JIMHaMUUecKoe paBHOBECHE 3KOCHCTEMbI B
M3MEHSIIOLINXCS YCJOBHSX CPe/ibl HAa3bIBAETCS 20MEOCMA30M SKoCHCcTeMbl. [omeocTas
Jocturaercst 6marogapsi camoperyasiuui. CaMoperynsiiys mpoUCXOAUT rocse Jo60ro
BHEIIIHETO BO3JEHCTBHS (AHTPOMOTEHHOTO WJIH MPUPOIHOTO), KOTOPOE H3MEHSIET CO-
crostHue 3KochucTeMbl. OHa npejcTaBiisieT co60il cnoco6HOCTb SKOCHCTEMBI K BOCCTA-
HOBJIEHHIO CBOMX MPEKHUX CBOHCTB M CTPYKTYphl. B pesysbrate camopery.siun dop-
MHUPYIOTCSI 9KOCHCTEMbI, HanboJiee XapakTepHble JUIsi JaHHOTO PEervoHa.

E] CesonHast JUHAMUKd — [€pHOAMYECKHE U3MEHEHHUsT SKOCUCTEMbI, CBA3AHHbIE
CO CMEHOH BpeMEH roza. Ona He [IPUBOJAUT K CMEHE SKOCHUCTEMDI. CyKLIEC-
CUdl — 3aKOHOMEpHdas, MocJjea0oBaTe/ibHasi CME€Ha OJIHUX 9KOCUCTEM JIPYTrUMH
Ha OHPEILQJIGHHOIU/I TEPPUTOPHH. Ona BKJIIOYAET cepuaJibHble CTalMU WU CTaanIO
KJIMMAaKca. CyKueccnn ObIBAIOT NnepBuYHbie U BTOPUYHbLIE.

1. Yem ce3oHHasi guHaMMKa 3KOCUCTEMbI OT/IMHAETCs OT cykueccmn? 2. YTo Takoe Cyk-

@ ueccua? Kakue 6bIBalOT TUMNbI CcyKueccuin? 3. YTo Takoe KnMmakcoBas CTafus CyKuec-
cun? Yem oHa oTnm4yaeTcsa OT cepuarnbHon ctagun? 4. NpoaHanuanpymnTe MexaHu3mbl
NEpPBUYHON N BTOPUYHOM cyKueccui. B 4em mx pasnuume? 5. Ykaxute, kakve 13 ne-
PEYUCIIEHHbIX HUXE CYKLIECCUA SBNSAIOTCA NEPBUYHBLIMU, @ KakMe — BTOPUYHbIMU: BOC-
CTaHOBIEHME fyra Mnocrne noxapa, npespalleHne BofoemMa B 60MOTO, MOSIBNEHNE feca
Ha MecTe BYINKaHW4YeCKoW naBsbl, NPeBpaLLeHe nyra B NycTbipb, 3apacTaHve necHaHowu
AoHbl. 6. [ante onpepeneHve romeocTtasda 3KOCUCTEMbI. 3a CHET 4Yero OH NoAdepPXu-
BaeTCcA B 9KocmcTeme?
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§ 23. Arpo3kocucTeMbl U UX 0COGEHHOCTH

[lonsitue 06 arposkocucremax. YesoBek MosydaeT J0CTATOUHO MHOIO Pas3HbIX
BUJIOB NMPOAYKLUHH OT NPUPOJAHBbIX KOcHcTeM. TeM He MeHee, OCHOBHBIM HCTOYHMKOM
THLLEBbIX PECYPCOB VISl HEro sIBJSIETCsl ceJibcKoe X03s1ieTBO. CellbCKOX03siCTBeHHAs!
JeSITe/IbHOCTD YesioBeKa CrocobHa M3MEHSITh MPUPOJHbIE SKOCHCTEMBI, a Takke (op-
MHUPOBATb HCKYCCTBEHHbLIC SKOCUCTEMbI W MOJACP2KHUBATL UX CYLIECTBOBAHHWE C LEJbIO
[MoJIyd4eHHUsA CeJIbCKOX03SIHCTBEHHOU MPOAYKLHH. ITH HCKYCCTBE€HHbIE KOCUCTEMbI Ha-
3bIBAIOTCS arPOIKOCUCTEMAMH.

Aepoaskocucmemot (0T rped. agrés — ToJie) — UCKYCCMBEHHble IKOcUCHe-
Mbl, CO30AHHbLE U UCNONb3YEMble HeN0BEKOM 0N NONYHEHUSA CeNbCKOX03Al-
cmeennol npodykKyuu uau omosixa.

Arposkocuctembl 3anumator npumepHo 30 % cBOGOAHOK OTO JibAA CyIIH Hallei
naanetsl. M3 uux okoso 10 % NPUXOAUTCS Ha MaxoTHble 3emun, noutn 20 % 3a-
HUMAIOT MacTOULIA.

YCJIOBHO arpoKOCHCTEMbl MOXKHO pasjiesliTh Ha JiBa THUIA: aeposakocucme-
Mol doundycmpuanrvHoeo nepuoda W a2poIKOCUCmembl UHOYCMPUALbHO20 ne-
puoda.

st arposKocucTeM MEPBOro THNA XAPAKTEPHO MCIOJb30BAHHE JIOTOJNHHTEJbHOH
9HEPTUH TOJIBKO B BHJE MbILICUHBIX YCHJIMH YejoBeKa W »KUBOTHbIX. [losyuaemast ot
HHX TIPOJYKLIMSI B OCHOBHOM HCIIOJIb3YeTCsl CeMbEl TPOU3BOAUTEISI U JIHLIb YACTHYHO
MIET Ha MECTHbIH pbIHOK. JloMHmycTpHabHble arpoIKOCHCTEMbl FAPMOHUPYIOT C TMpH-
POIHBIMH KOCUCTEMaMH, He BbI3bIBasi X 3arpsi3HEHHS, HO XapaKTePH3YIOTCsl HU3KOH
MPOYKTHBHOCTbIO.

ArposkocucTeMbl BTOPOrO THIA TOJYYaAlOT JAOMOJHUTENbHYIO SHEPTHI0 B OCHOB-
HOM B BMJIE TEXHHKH, FOPIOYEro, MHHepaJsbHbIX YI10OpEHHH, NeCTHLHA0B (XMMHYECKHUX
cpenctB 6opbObl ¢ BpeauTessiMu). st HUX XapakTepHa BbICOKasl MPOAYKTHBHOCTb.
[TpousBoaumas NMpojiyKiys B OCHOBHOM MAET HA PLIHOK (MOPOH HA MEXTyHAPOHBIN ) U
JIMLIb YACTHYHO MCMOJIb3YeTCsl POU3BOAUTEISIMH.

B Pecny6anke bBenapych cenbCKOX03fHCTBEHHAs MPOAYKIMS KAk TOBap Mrpaet
BaXKHYI0 pOJib B KOHOMHKe. [lollanp cesibCKOX03sIHCTBEHHBIX YTOAMI y HAc cocTas-
JsieT 0KoJI0 75 %, M3 HUX Ha JI0JII0 TAXOTHBIX 3eMeJib MPUXOAUTCA MpuMepHo 60 %.
OCHOBHBIMH THITAMH arpo3KOCHCTEM B Halllell CTpaHe siBJISIIOTCS: NaxoTHble MoJisl, ce-
HOKOCBHI U nactouia, (pyKTOBbIe Cajlbl, OrOPOJibI, TeMJHLIbl (pUc. 37).

OnHako MHIyCTpHAJU3alHsl CENbCKOTO XO35HCTBA UMEET He TOJIbKO MJIIOCHI, HO
1 MHHYCbl. COBpeMeHHble arpo3KOCHCTEMbI MPEJICTABSIOT KOJOMMUECKYI0 ONacHOCTh
JUIsT TIPUPOJIHBIX 9KOCHCTEM. I—[pI/IMeHﬂeMble JUIs1 TTOBbILIEHWST UX TMPOAYKTUBHOCTH XH-
MHUECKHe CPEACTBA OOPLObI C BPEAUTEJSAMH U BO3OYAUTEIAMH OOJIe3Hell — necmu-
4uObl, C TIOMOLIBIO BOJIbI, BO3JlyXa M0 1IEMsIM TIHTaHUsl TIEPEHOCSTCS B IPUPOJIHBIE KO-
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MacTtébuiie

Puc. 37. Arposkocuctemsl

cucteMbl, 3arpsi3Has ux. C/iefoBaTe/bHO, HYKHO MepexXoiuTb Ha OHOJIOrHYeCKHe Me-
Tolbl 60pbObl. M30bITOUHOE BHECEHHE MHHEPaJIbHbIX M OpraHHYecKHX yioOpeHHH Mo-
JKeT BbI3bIBATb 3arpsi3HEHNE IPYHTOBBIX BOJL M MOBEPXHOCTHBIX BOA0eMOB. COPHAKH M
HACeKOMble-BPeIUTe/IH U3 arPOIKOCUCTEM CIIOCOOHbI MUIPUPOBATh B [PUPOIHbIE KO-
CHCTEMbI U OTPHLATE/ILHO BJMATH HA HHX.

Jst Toro 4toObl CHU3UTb HEraTHBHOE BO3[ACHCTBHE arpOKOCHCTEM Ha IPHPOLL-
Hoe okpyxeHue, B Pecnybske Besapych npooautes 6osibliuast paGoTta M0 CO3AaHHUIO
MPOAYKTHBHBIX, BbICOKOIKOHOMHYHBIX M 9KOJOTMUHBIX arPOKOMIIJIEKCOB.

Wucrutyr osoteBoncrea HAH Pecriy6uiku Beslapyceb paspaGoras KOMIJieKe MaildH M0 BO3Jle-
E JILIBAHHIO OBOLLHbBIX KYJIETYp C MPUMEHEHHEM COBPeMeHHBIX TexHosoruit. Hanpumep, kysnstuBarop-

OMNPbICKMBATE/b HE TOJBKO 00padaThiBACT MEXKIypsiibsi OBOLLHBIX KYJBTYP, HO H BHOCUT pacTBO-
pUMbIE TECTHLMABI U MHHEpabHble yloOpeHus. Ero MoxKHO MCrosib3oBaTh /s 00paboTKu Kaprodess 1
JIPYrUX MponaluHblX KyJbTyp. KoMOHHUPOBAHHbIH 110CEBHON arperaT olHOBpeMeHHO o0padaTbiBaeT MOYBY,
FOTOBUT €e K CeBY, BBICEBACT MYHKTHPHBIM CMOCOGOM CeMeHa OBOLIHBIX KyJbTYp, OCYLIECTBJSET 103HPO-
BaHHOE BHECEHHE I'PaHyJIMPOBAHHBIX MUHEPAJIbHBIX Y100PEHHUH.

[MpaBoobnagartenb HapogHaa aceeTa
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OAO «DBo6pyiickarpomalir» BIepBbie BIMYCTH/ MAIIMHBI JJIs BHYTPUIOYBEHHOTO BHECEHHST MKHJI-
KHUX Opr‘aHW—IECKVIX yﬂoépel—mﬁ. Ha 5TOM ﬂpellﬂpl/lﬂ’l‘l/ll/l pa3p860TaHbI MalUIUHbI J151 JIO3HpOBaHHOI‘O
BHECEHHS] TBEPJbIX OPTaHWYECKHUX W MHUHEpaJsibHBIX ynoOpeHuil. HayuHo-mpaktuuecku#l 1eHTp
HAH PeCﬂyGJII/IKH Beﬂapbe Mo 3eMJIe/IeJIMI0 COo31aeT CEJIEKLU/IOHHO-CeMeHOBOD,'—leCKI/Iﬁ KOMIIJIEKC JJIst 110~
JIydeHHs1 HOBOI'O TTOKOJIEHHS COpTOB Hu I‘I/I6pI/Iﬂ,OB Ky.}]bTyprIX paCTeHI/lfI C HCIIOJIb30BAaHUEM MI/IpOBbIX
L[OCTH)KeHl/Iﬁ B 06J1aCTH 6HOTeXHOJIOI‘I/II/I U TeHEeTHYEeCKOH I/IH)KeHepI/II/I. Mx BHELLpeHI/Ie B CEJIbCKOE XO35TUCTBO
MO3BOJIUT 10JIy4dTb BbICOKHE ypO)KaI/l HpI/I MEHbIIIEM KOJHUYECTBE BHOCHMbIX yﬂO6peHI/Iﬁ U TIeCTH-
LMJI0B.

CrpyKrypa arpoakocucteMbl. ArpoSKOCHCTEMbI SIBASIOTCS OHOCHCTEMAMH TOTO
)K€ YPOBHSI OpraHu3aluH, 4To M NpUPOjHble 3KocHcTeMbl. OHM BKJIOYAIOT cooOllle-
CTBO H 6]40’1‘01'[, KOTOpPbI€ CBsI3aHbl oOMeHOM BelleCTBa U SHEPIruu.

Co0011eCTBO COCTOUT M3 MPOAYLEHTOB, KOHCYMEHTOB M PEIyLEeHTOB, B3aUMO-
JIECTBYIOLIMX 3@ CUeT TpouuecKUxX cBsizel, Gaarogapsi yemy OCyLIeCTBJSIETCS Kpy-
roopot BellecTB. OTinune cooOllecTBa arpoKOCHCTEMbl OT MPUPOIHOTO cooblle-
CTBAa OTMEYAETCsl HAa ypOBHE BHAOBOTO cocTaBa (PYyHKUHOHAJBHBIX TPy OPraHH3MOB
1 UX B3aumocBsizeid. Kaxnasi QyHkiMoHa/MbHAS TPYMa COCTOMT U3 HeGOJBLIOTO KOJIH-
yecTBa crielipuuHbIX BUIOB. Cpey MpojylleHTOB JOMHHUPYET KyJBTYPHBIE BUJL pac-
TEHUH, UMeeTCsl HeCKOJIbKO BHIOB COMYTCTBYIOLIMX COPHSIKOB. KoHCymMeHThI npejcras-
JIeHbl O€CMO3BOHOUHBIMH, Mapa3uTHYeCKUMU TpUOAMH M OAKTEPHUSIMH, MUTAIOIIUMUCS
NPEUMYULLECTBEHHO KYJIbTYPHbIMH PAaCTE€HHSIMMU. I/IHOFJIa MOTYT NMpPUCYTCTBOBATH MeEJI-
KHe T'pbI3yHbl, HEKOTOPble MTHLbI. Ha nacréuiax 10MHHUPYIOT BBl AOMALLIHHX 2KH-
BOTHbIX. DYHKIHMIO PeyLIeHTOB BBIMOJHSIOT NOYBEHHbIe IPUObI, OaKTepPUH, J0KIEBble
yepBH. HesloBeK MOCTOSIHHO HapyllaeT B3aUMOJEHCTBHME BHJIOB B COOOIIECTBE Yepe3
MCKYCCTBEHHBIH OTOOP M TPUEMbI ArPOTEXHHKH.

Oranuus arpo3KoCUucTeM OT IPHUPOJHBIX IKOCUCTEM. AI‘pOSKOCI’ICTEMbI cylie-
CTBEHHO OTJIMHAIOTCsA OT IMPHPOAHBIX SKOCUCTEM (T86JI. 4)

Ta6nuna 4. CpaBHUTEJbHAA XapaKTEPUCTHKA IKOCHCTEM

[pupoatbie akocucremsl

Arpoakocucrembl

[lepBHYHbIE €CTECTBEHHbIE CTPYKTYypHbIE €JH-
HHUlbl Groctepbl, 06pa3oBaBlIHecs B pesylib-
Tare JJUTENLHON BOJIOLMH

BropuyHble HCKYCCTBEHHbIE CTPYKTYpHbIE €/u-
HHULBI GHOCGEpPDI, CO3laHHbIE YeJ0BEKOM

CJ10)KHBIE CHCTEMbI ¢ OOJILIINM BHIOBBIM pa3-
HO0OpasueM, B KOTOPbIX JOMHHUPYET HECKOJIb-
KO BMIOB. Bunosasi ctpykrypa opmupyercs
noj. fieficTBHeM (akTopoB cpejibl. KybTypHbie
(CesbcKOX035HCTBEHHbIE)  PACTEHUs  OTCYTC-
TBYIOT

YIpolLeHHble CHCTEMbI ¢ HEGOJBLINM BHAOBBIM
pasHooGpasueM, B KOTOPBIX JOMHHHpYET, Kak
NPaBUJIO, OJMH KyJBTHBHPYEMBIH YeJOBEKOM
BHJL PAaCTEHHI MM XKHUBOTHBIX. Buuosasi cTpyk-
Typa opMHpyeTcsi Kak Toj JeicTBUeM hak-
TOPOB CPEJibl, TAK U MPH ONpPEIEJSIOICH PoJH
qeJsioBeKa
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[Ipodoacerue

"pl/lp()J_lele 3KOCHUCTEMbI

Arpoakocucrembl

CBOWCTBEHHO YCTOHYHBOE JIMHAMHUYECKOE paB-
HOBecHe, JoCTHUraeMoe camoperyJisiiuert, 6Ja-
rojapsi pasHooGpasuio TPOPUUECKHX CBsA3e.
[Tuiesbie uenu jyidHHble (3—05 3BeHbEB), a
MUILEBAsl CeTh CJ0XKHAsI

Heycroituubl, 6e3 noajep:Kku uejoBeka Obl-
cTpo paspyuatorcsi.  Camoperysisiiyst  OTCyT-
crByet. [luiiesbie uenu Koportkue (2—3 3Be-
Ha), MULLEBast CeThb MpocTast

[TpoyKTUBHOCTL OMpefessieTess KOJHueCTBOM
MOCTYNAIOLLEH COMHEUHON SHEPTHH U CTENEHDbIO
3aMKHYTOCTH KPyroBOpOTa BELLECTB

[1poyKTHBHOCTb  ONpEIe/IIeTCs]  KOJHYECTBOM
COBOKYIMHOH 3Hepruu (coJiHeunasr sHeprus +
9HEPrusi, NMPUBHOCHMAs UYEJIOBEKOM), MOCTyMa-
Iollel B CHCTeMY, U 3aBHCHT OT TeXHMYECKHX M
9KOHOMHYECKUX BO3MOXKHOCTEH YesioBeKa

Best uneras nepBuuHas MPOAYKLHS HMCMOJb-
3yeTcsl KOHCYMEHTAMHM M PEeIyLEeHTaMH, BO-
BJICKAIOLIMMH €€ B TMOJIHBIH M 3aMKHYTbIH Kpy-
rOBOPOT BELLECTB

OcHOBHYIO YaCTb YMCTOH NEPBUUHON MPOIYKLIUH
B BMJE ypoxKas 4YeJOBEK M3bIMaeT Jjs CBOMX
noTpeGHOCTEd M Ha KOpM cKoTy. Mabatble Ha
YPOBHE MPOJYLEHTOB BELIECTBA BOCIOJIHAIOTCS
Ha ypoBHE JETPUTHBIX Lerei B BUle OpraHuue-
CKHX (IeTPHUT) WJHM MHHEpPa/bHbIX YL0OpeHH.
Kpyrosopor BelliecTs HeMOMHbIN H He3aMKHYTbI

DKOJOTHUECKH 6630H2CHbI, He dABJIAIOTCA HC-
TOYHHUKOM 3arpsisHsifollluX BEUIECTB

DKOJIOTHYECKH OnacHbl, ABJAITCA UCTOYHHKOM
3arpsasHAIOUINX BEUIEeCTB, CriocoOHbI BJIMSITH Ha
yCTOljllllleOCTb MPUPOAHBIX SKOCHCTEM

E] AFpOSKOCI/ICTeMbI — HCKYCCTBCHHbIE CHUCTEMbI, CO3/ldHHbIE W TMOAAEPKHUBAE-
MbI€ H€JIOBEKOM C LE€JIbIO TTOJYYEHUS CeJIbCKOX03IUCTBEHHOM NPpOAYyKLUHH HJIA
OTAbIXa. OTaHYUTENBEHBIMH  0COOEHHOCTSIMH ArPO3KOCUCTEM SIBJISIIOTCS: HE-
60JbI1I0€ BHIOBOE pa3Hoo6p33He, HHU3Kasi YCTOI:ILII/IBOCTI), HECIoCOOHOCThb K
CaMOperyJisiliiu, HEMOJIHBIA U HeSaMKHyTbeI KpyroBopoT Be€UIECTB, Ha/JM4Hue
JOTIOJHUTEJIbHOIO MCTOYHHKA SHEPruH, BbICOKas OHoJIornyecKast MPOAYKTHUB -

HOCTb.

1. CpaBHUTE arpo3KOCMCTEMbI [OUHAYCTPUANBbHOIO M MHOYCTPUAnbHOro nepvofos. B
4yeM mx pasnuyve? 2. O6bACHWTE, NOYeMy B arpodKOCUCTEMAaXx HaCEKOMble-BpeauTeni

MOryT JOCTUraTb BbICOKOW YMCIEHHOCTU, @ B MPUPOOHBLIX SKOCUCTEMAX MX YUCIIEHHOCTb
OTHOCUTENbHO MOCTOosAHHA. 3. OTHEecUTe NepeyUCrieHHble HUXE OOLEKTbl K MPUPOAHLIM
3KOCMCTEMAM UIN K arpoOSKOCUCTEMaM: OKeaH, Oropof, CTernb, 03epo, NapK, anbNUACKNiA
nyr, A650HEBbIN caf, TPONUYecKUn fec, nieHndHoe none. 4. OO6bSACHUTE, Novemy ar-
PO3KOCUCTEMbI HEYCTOMUMBLI M BLICTPO paspyLuatroTcs 6e3 nogaepxku venoseka. lNpen-
JIOXKUTE NYTU MOBbLILLIEHUS UX YCTOMYMBOCTU. 5. MNMoyeMy B arpoakocnctemax KpyroBopoT

BELLECTB HEMOSHbIN U HE3aMKHYTbIN?
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§ 24. OcHOBHbIE rUNOTE3bl NPOMCXOXKAECHUSA XKN3HU

Bonpoc 0 NpoucXoxKaeHUH »KH3HU SIBJISIETCSl OfHUM M3 HauboJjiee TPYIAHbIX W B
TOXKE BpPEMsl MHTEPECHBIX BOMPOCOB COBPEMEHHOTO €CTeCTBO3HaHHs. TpyaHOCTb ero
COCTOHT B TOM, YTO y4€Hble HEe MOTIYT TOYHO BOCIPOM3BECTH BCE MIPOLECCHI H SIBJIEHHUS,
MPOUCXO/IMBLINME B Haulell BcesleHHOH MUJIHAp/b! JIeT Ha3al. B Toxke Bpemsi HbIHeLI-
Hee MHOrooGpasne opm U NPOsIBJAEHUH KU3HHU HA TJIAHETE MPUKOBBIBAET K TOM Mpo-
6JiemMe camoe npucTasbHoe BHUMaHHe. CerofHsi BbIIENSIOT CJelylolliie OCHOBHbIE T'H-
110Te3bl MPOUCXOKICHHS JKU3HH.

Kpeaunonusm. CorsiacHo 310 runotese xM3Hb H BCe HACEsIIOLIME 3€MJII0 BUbI
JKUBBIX CyLIeCTB cosfabl borom. [Ipuuem 6oxkecTBeHHOE COTBOPEHHE MHUPa MPOU30-
L1JIO OJHOMOMEHTHO, MO3TOMY CaM MPOIeCC CO3/IaHtsl 2KU3HH He JIOCTYTIEH /st HabJI10-
JleHuit Bo BpeMeHH. Kpome Toro, KpealuMoHu3M He JaeT SICHOro TOJIKOBAHHSI O MPOUC-
xoxienun camoro bora-TBopua u mostomy HOCUT XapakTep nocrtysnata. 3HAMEHHTHIN
1IBeACKUH ectectBoucnblTaTesb K. JIMHH e, a TakKe BbIAAIOILMACS PYCCKMH XMMMK
M. B. JTomoHnocoB nomiepKuBaiM JaHHYIO 10TMy BO3HHKHOBEHHS KHU3HH.

[unoresa caMonpoM3BOJBLHOIO 3apoXKAEHUSl T0Pa3yMeBacT BO3HMKHOBEHHE
JKHUBBIX OPraHM3MOB M3 HEXKHMBOTO BelllecTBa. JlaHHasi runoTesa siBUJach ajbTepHaTH-
BOM KpPEALMOHU3MY, KOIZla HAKOIJIEHHbIE 3HAHMS JIIOJEH O KUBOK NPUPOAE CTAIM MOJ-
BepraTh COMHEHHIO cOTBOpeHHe ku3HM Borom. Pusocodsl JpeBned [peunu u ecre-
CTBOMCIIBITATENH CPEIHEBEKOBOH EBpONbI BEepU/IH B MOSIBJICHHE »KUBBIX OpPraHH3MOB
U3 HexkMBOW MaTepun. OHU CUMTANM U Jla’Ke MbITAJINCh J0KA3aTh, UTO JIATYLIKA U Ha-
CEKOMbIE 3aBOJAATCS B CbIPOK MMOYBE, MyXM — B THHJIOM MSCE, MbILLIH — B IPA3HOM
6esnbe W T. . B3rsisapl 0 caMonpon3BOJbHOM 3apOKAEHUH XKHU3HH ObLIH pacrnpocTpa-
HeHbl npakTruecku 10 KoHua XVIII B. Tosbko B cepenune XIX B. dpaHity3ckuil yue-
uelit JIyn TTacrtep nokasasn, uto GakTepuH BesjleCylld H JitoOble HEXKHBble 0ObEKTHI
MOTYT ObITb «3apaKe€Hbl» HMH, €CJIH He MPOBOAUTH CTepH/M3auuio. Takum obpasom,
[Tactep noarBepaus TeopHio OuO2eHe3a — XKHU3Hb MOXET BO3HHUKHYTb TOJILKO K3
NpeJlecTBylollel »KH3HH. B To ke BpeMsl 3TOT y4eHbIH OKOHYATeJIbHO OMPOBEPr KOH-
LeNLHI0 CaMOITPOU3BOJILHOTO 3aPOXKICHUS HKU3HH.

Bo Bropo#i nosiosnne XIX B. nosyunsia pacrnpoctpatenue eunomesa narcnepmuu. CoraacHo 3Toi
TUTIOTE3€ »KU3Hb MOrJia ObITh 3aHeCeHa Ha 3eMJII0 U3 KOCMoca C JPYTrux TMJaaHeT BMeCTe ¢ METCOpH-
TaMH ¥ KOCMHUYeCKOH Mblibio. CllelyeT OTMETHTD, UTO €€ CTOPOHHUKOM Obl/ BEJIHKHH PyCCKHil yue-

HBIf, CO3/aTe/b COBpeMeHHOro yueHust o 6uocdepe B. M. Bepunanckuii. [eiictBurenbHo, coBpeMeHHble
J1abopaToOpHble HCC/IEI0BAHUS MOATBEPKIAIOT BBICOKYIO YCTOHYHBOCTL HEKOTOPBIX MHKPOOPTaHM3MOB H HX
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A. N. OnapuH (1894—1980) — pycckuii 6UOXMMUK. Bbl-
ABVIHYN rUnoTe3y BO3HUMKHOBEHWUS XW3HW Ha 3emne (1922)

COp K pajiMalidi, HU3KUM TeMrepatypam W JPYruM HeOJaronpust-
HbIM BO3JeicTBUSM. B nocsieiHee BpeMmst MosiBUINCH COOOLLEHHS O
TOM, YTO B METEOPHUTAX OOHAPY!KEHbI CJIE/Ibl OPraHHYECKOro Belle-
crBa. [1pu udydennn GimKaiiieit Kk 3emJie niianetsl Mapce Gblin Haii-
JIEHBI CTPYKTYpbl, MOX02KHe Ha GaKTepuH, U cepl Boibl. OnHaKo yka-
3aHHbIE HAXOJKH HE OTBEYAIOT HA BOIPOC O IPOMCXOMKICHHH 2KH3HH,
a MPOCTO MepeHocsT 3Ty npob/eMy B HHYIO 4acTb Hawlel [amakTuku.

Buoxumuueckasi runore3a BO3HUKHOBEHHS XKU3-
HU siBJIsieTcsl HauboJlee PACTPOCTPAHEHHON B HACTOSI-
uiee Bpemsl. bruoxumuueckyio runoredy B 20-e IT. MPOULIOTO BeKa MPeIoKUIN pyc-
ckuit 6uoxumuk A. 1. Onmapun u anrsmiickuit 6uosior k. Xosaeitn. OHa Jersa B
OCHOBY Hay4HbIX MPEJCTaBJAEHHH O MPOUCXOKIEHUH KUIHHU.

CyTb JIaHHOH THMOTE3bl 3aKJI0UAETCS B TOM, UTO HAa PAHHMX 3Tarax pasBUTHs 3eM-
JIW CyIIECTBOBAJ MPOJIO/IKUTEBHBINA MeprHo 006pa3oBaHusl OPraHUUECKHX COeIMMHEHHH U3
HeopraHuyeckux 6e3 yuyacTHsi XKHUBbIX OpranuamoBn (puc. 38, ). Jlasi cuHTesa opranuye-
CKHX COEIMHEHHH MCTOYHHKOM SHEPTHH CJIYKHJIO yabTpaduosetoBoe uaydenne CoJiH-
na. CosiHeuHasi paaualyst B To BpeMsl He 3a/1ePXKMBaach 030HOBBIM CJI0€M, MOTOMY 4TO
HH 030Ha, HU KMCJIOpOa B aTMocdepe ApeBHel 3eMiu He Obl10. AMUHOKHMCIOTBI, caxapa
1 JIpyrie CHHTe3UPOBAHHbIE OpraHUUecKHe COe/IMHEHHsI B TeueHHe JIECSTKOB MUJIJIHOHOB
JIeT 3aracajiuch B JpeBHEM OKeaHe. VIx Hakom/ieHHe B WTOre TpHBEJIO K 0Opa3oBaHHIO
OJIHOPOJIHOM Macchl, KoTopasi Oblia HazBaHa OmnapvHbIM «IepBUUHBIM OyJboHOM». [lo
MHeHHto OnapuHa, UMEHHO B «TepBHUHOM OyJbOHE» W BO3HHKJA »KU3Hb (pHc. 38, 2).

OnapuH cuuTas, 4To pellaioliasi poJb B MpeBpalleHnl HEXKUBOTO B YKHBOE MPH-
HamexKuT 6eskaM. MiMeHHO Gesiki crmocoGHbI 00pa30BbIBATH KOJIJIOWIHbIE KOMIJIEKCHI,
npuTsiruBatolde K ceGe MOJEKyJibl BOjbl. Takne KOM-
TUIEKChI, CJMBAsICh JIPYr C APYroM, (hOpMHUpOBaIH KO-
ayepsamol — CTPYKTYpbl, 000COG/€HHbIE OT OCTaJlb-
HOH Macchl Boapl (puc. 38, 3).

Koauepsatbl o0siafann HEKOTOPHIMH CBOHCTBA-
MH Kuoro. OHM MOrJIM M36HpPaTesNbHO MOTJIOWATh U3
OKpPY2KAIOLLIEro pacTBOpa BelllecTBA M 3a CYET 3ITOro
YBEJMUUBATLCS B pagMepax — HeKoe Moao6ue TMH-
TaHus u pocta (puc. 38, 4). Ilpu npobaenun Ko-

Ix. XonpenH (1892—1964) — aHrnuiickmin 6uonor, nog-
TBEPOMBLUMIA FEHETUYECKYIO OCHOBY 3BOJIIOLMM U MyTareHesa

[MpaBoobnagatens HapogHasa acBeTa
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Puc. 38. Cxema 3apoxAeHUst XKN3HW COrnacHo GMoXuMMYeckor rmnotese OnapuHa—XongerHa

alepBaToB 00pPa30BbLIBAINCL HOBble Karljd, COXpaHsIBIIME OCHOBHbIE CBOHCTBA HC-
XO/IHOTO 06pa3oBanust — nojo6ue pasamMHoXKeHus (puc. 38, 5). Ho nast npespa-
1IleHUs1 B TIepBble XKUBbIe OPraHu3Mbl KoallepBaTaM He XBaTajio GHOJIOTMUECKHX MeM-
OpaH M reHeTHUeCKOl MH(opMalKK, oOecreunBaolleil BOCIPOU3BOICTRO.

CJlely1olUM 111arOM B 3apOXKJIEHUH YKU3HH CTaJlo nosiBieHne MmemOopan. OHu Mor-
Jii 06PA30BbIBATbCS U3 JIMMHUHbBIX TJIEHOK, MOKPBIBAIOLIMX MOBEPXHOCTb BOJOEMOB, K
KOTOPHIM MPHCOEUHSJIMCL pacTBOpPeHHble B Boje Gesiku. B pesysibrarte noBepxXHOCTb
KoalepBaToB npuobpeTasa CTPYKTypy U CBoHcTBa GUoJIOrMuecKoil MeMOpaHbl, KoTopast
y>Ke MOrJIa MporycKaTh BHYTPb OJIHH BelleCTBA U He MporycKaTh apyrue (puc. 38, 6).

Jlanbheriniee o6beIMHEHHE KOALIEPBATOB C HYKJIEMHOBBIMH KHCJIOTAMH TIPUBEJIO K
00pa3oBaHMI0 CMOCOGHBIX K CAMOPETYJISIIMH U CAMOBOCIPOH3BE/IEHHIO TIEPBBIX KUBbBIX
OpraHu3MoB — ApPOMOOUOHMOE. DTH NPUMHUTHBHbIE TE€PBHYHbIE OPTaHU3Mbl ObLIH
aHas’pobaMu 1 reTepoTpodamu, MUTABIIMMUCS BELIECTBAMH <IEPBHYHOTO OYyJILOHA».
Takum o6pasom, cnyctst | MJIpJL JIET CONJIACHO 3TOM THIIOTE3€ 3aBEPIIUJIOCh 3apOXKIIe-
HME KU3HU Ha 3emJe.

MNpaBoobnanaTtens HapogHasa acseTa
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E] B HacTosilee BpeMs BbIACAAIOT CJACAYIOIHE OCHOBHLIC TMITIOTE3bI MPOUCXO0XK-
JAEHUsT 2KU3HU: THUIIOTE3bl KpeallMOHH3Md, CAaMOIIPOHU3BOJILHOIO 3apO2KACHUI,
[MaHCIIEPMHUHU H 6HOXHMH‘-I€CKyI-O. CpeaH COBPEMEHHBIX B3IVIAA0B YYE€HbLIX Ha
MPOUCXOKAEHHE 2KU3HH Ba)KHeHIllee MeCTO 3aHHMaeT OMOXHMHUYecKasi I'-
noresa. CorjiacHo el »KH3Hb Ha 3emJie BO3HHKJA 3a HpOIIOJI}KHTeJIbeIﬁ OT-
P€30K BpEMEHH B OTCYTCTBUE KHUCJOPOAA MPH HaJUYHUH XUMHUYECKHUX BEUIECTB
U MOCTOSIHHOI'O MUCTOYHHKA HEPTHH.

1. B 4yem 3aknioyatoTcs MNpUHUMAMANbHbIE OTAIMYUSA TUNOTE3 MPOUCXOXAEHUS XUSHU?
2. B 4yemM HecOCTOATENbHOCTb TUMOTE3bl CaMOMPOU3BOSIBHOrO 3apOXAEHUS >XU3HN?
3. Kakne coBpemeHHble Hay4Hble OaHHble MOXHO MPUBECTU B MOALAEPXKKY rMnotesbl
naHcnepmun? 4. OxapakTepu3yinTe CYLUHOCTb OGMOXMMWYECKOM FUMOTE3bl 3apOXAeHUs
XWU3HU. B Kakux, Ha Ball B3rnsd, YCIOBUAX MOMIN BO3HUKHYTb XXUBblE OpraHu3Mbl?

§ 25. 06was xapaktepucTuka Teopuu asonioumu Y. [lapsuHa

Pa3Butue 3BosouMoOHHBIX B3rsiaoB. TepMuH «agoaroyus» (ot Jjar. evolu-
tio — pasBepTbiBaHue) Obl BBelleH B Hayky B cepearte XVIII B. uiBefinapckum 30-
ojorom lapsnem boHHe. Buoaoeuueckas agoaroyus — nocmynamenvrolll
Hanpasaennolll uCmMopu1eckuil nPpoyecc U3MeHeHUus HUBLIX OP2AHUIMOE U UX
coobwecms, npusodawuli k 60aee 8bicoKOl cmynenu ux pazeumus. Xoj 3B0-
JIOLIMK UMeeT HeOOpaTHMBIH XapakTep.

Bornpockl poucxozkaeHHs M pa3Ho00pa3ust OpPraHMueCcKoro MHpa BCEria BOJHOBAJIH
yeJioBeyecTBO. B cpeiHue BeKa rocrojicTBoBas KpeallMoOHU3M — IPEeACTaBJACHHE O TOM,
4TO BCE 2KMBbl€ OPraHW3Mbl CO3/laHbl Borom u HenameHHbl BO BpeMeHH. OHaKO K KOH-
iy XVIII B. HayuHble OTKPBLITHSI B 06JACTH XUMHH, (DU3UKH ¥ GHOJIOTHH YKPENHJIU HIEI0
0 €IMHCTBE MHPA »KUBbIX OPraHU3MOB H TOArOTOBHJIN TOUBY /ISl CO3JaHHsT €MHON 3BO-
JIIOLIMOHHOW TE€OPHH, KOTOPYIO pazpaboTas BeJUKUH aHranickuil yuenniin Y. JlapBuH.

Ha py6exe XVIII—XIX BB. HaKONU/IOCh HEMaJIO HAYYHBIX MTPETOCHIIOK CO3/1aHUsl SBOJIIOLMOHHON
Teopuu. Tak, Obl1a o60cHOBaHA Hiiest 06 U3MEHSIEMOCTH MOBEPXHOCTH 3eMJIH TI0JL BJIUSIHHEM KJIH-

MaTHYeCKUX (haKTOPOB. YUeHbIMU-XUMHKAMH ObIJIO JI0KA3aHO, YTO BCEe XKHUBble OPraHM3Mbl COCTOSIT
U3 TeX K€ XUMHYECKHMX 3JIEMEHTOB, KOTOpPblE €CTb B HEXKWUBOH npupoae. buosoru ycraHoBHIM, UTO 3aKOH
COXpaHeHHsl YHEPTUH MPHMEHUM U 10 OTHOLLIEHHIO K KHUBbIM oprannamam. B nauyane XIX B. cpaniysckui
natypasuct K. B. Jlamapk Bnepsbie npeioKu nocseoBaTe/lbHoe yueHHe 0 Pa3BUTHH 2KUBOH MPHPOJIbI.
Jlamapk nepBbIM yKasaJ Ha CBfI3b OPraHM3MOB CO cpeloi ux o6uTanus. Mmentno cpena oburanus, 1o ero
MHEHHIO, SIBUJIACh MPUUUHON U3MEHEeHHs XKHUBbIX OPraHH3MOB. YUeHbIl Onpeesu/ HarpaBaeHHe IBOJIOLHH
KaK MOCTeNeHHbIH Mepexosl >KUBbIX OPraHU3MoB OT HM3LIMX (hopM K BbiciinM. Ho B Toxke Bpemst Jlamapky
He y/aJloCh BCKPbITh HCTHHHBIE TPHUHHbI, CIOCOOCTBYIOLIHE JaHHOMY 3BOJIIOLIHOHHOMY Mepexoy.

[ToMUMO HayuHbIX OTKPBITHH (DOPMHUPOBAHUIO TEOPHUH IBOJIFOLMH 3HAYHUTEJBHO CIO-
co6CTBOBAJIA COLIMAIbHO-9KOHOMHYECKast o6cTaHoBKa — K Havajy XIX B. Aurius npe-
BpaTUIach B KPYMHEHIIYIO MPOMBIIIJIEHHYIO W KOJOHHAJBHYIO JepKaBy. PasButue Mo-
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penJyaBaHusi, TOProBJn, OCBOECHHE KOJIOHHH CIIocOOCTBOBAJIM HAKOIJIEHHIO 3HAHUH O pac-
TUTEJIbHOM U 2KMUBOTHOM MHpPE pasHbIX CTPaH. YBesiMueHue MaciitTaboB MPOMBILIJIEHHOT'O
[MPOU3BOJACTBA U POCT IOPOJCKOTO HaceJieHHd TMOBbICUJ/IN CITPOC Ha CeJIbCKOXO3SHCTBEH -
HO€ CbIpbe W TIPOIYKTbLI THUTaHUsA. DTO SBHJIOCH CTUMYJIOM K BbIBEJICHHIO GoJiee Ypo-
»KalHbIX COPTOB KYJIBTYPHBIX paCTeHI/Iﬁ U NPOAYKTHUBHBLIX MOPOA AOMALIHUX 2KUBOTHBIX.

Ha cosnanue 3BOJIIOLMOHHON TE€OPHH BO MHOTOM TMOBJIMSIM PAGOThI aHMVIHHCKHX 9KOHOMHMCTOB
A. Cmuta nu T. Manbryca. A. CmuT coznas ydeHue o cBOGOAHON KOHKYPEHLHH B MPOMBILL-

sennoctd. T. MasbTyc BriepBble BBeJs BblpaxkeHHe «Gopbba 3a cyliectsoBanne». OH 06bsCHS,
YTO YEJIOBEKY, KaK M BCEM JIPYTHM OPraHu3MaM, CBOMCTBEHHO CTPEMJIEHHE K GE3rpaHMUHOMY Pa3MHOKEHHUIO.
Ho sninb HexBaTKa »KM3HEHHO HEOOXOAMMBIX PECYpPCOB, MPOHU3BOACTBO KOTOPHIX HE [OCHEBAeT 3a pas-
MHOXKEHHEM, OIPAHHYMBAET POCT YMCJIECHHOCTH YeJI0BEYECTBA.

CraHoBJjieHHe 3BOMOLMOHHBIX B3rasaoB Y. Japeuna. Yapsabs Jdapsun poauics
B 1809 r. B cembe aHrimiickoro Bpaua. Yue6a B yHuBepcuterax JuaunOypra u Kewm-
Opurka fana emy riyboKue 3HaHHS B 0OJACTH 300J10TMM, OOTAHMKH M TeOJIOTHH,
MPUBUJIA BKYC K IMOJIEBBIM HCCJEA0BaHUAM. JlapBHH XOPOLIO M3Y4HMJl 3BOJIIOLHOHHbIE
B3r/1s/1bl JIamapka W apyrux 6oJiee paHHUX IBOJIOIMOHHUCTOB, HO HE pasfiesisia HX.

Y. JlapBuH, u3yuasi >KHUBOTHBII M PACTHTEJbHBIH MHUp, OU€Hb MHTEpecoBaJICsl Ha-
XOJIKAMH HCKOMNaeMblX OCTaTKOB »KMBOTHbIX. CXOJCTBO JAaHHbBIX HAaX0Ol0K C COBPEMEH-
HbIMM (DOPMAMHM TIPUBEJIO €T0 K MBIC/JH O BO3MOXKHOM POJICTBE 3THX OPraHU3MOB. DTO
103B0JIMJI0 JlapBUHY BBIABUHYTb MPEIINOJIOKEHHE O MPEEMCTBEHHOCTH MEXKIy COBpe-
MEHHBIMH M BbIMEPLLIMMH (DOPMAMU 2KHBBIX OPraHH3MOB.

B 1831 r. Y. JlapBuH B KauecTBe HaTypaJucTa OTHPABWJICS Ha MapyCHHUKe
«burnp» B KpyrocsetHoe miapanue (puc. 39). B TeueHue naTH JeT Mosoa0H yue-
HbIl M3yuaJl TeoJIorMuecKoe CTpOeHHe MaTepukoB, Quiopy u dayHy cTpaH MHUpa.
JlapBun oGpaTua BHUMaHHe HA 0COOEHHOCTH reorpauueckoro pacrpeeseHus Ku-
BOTHBIX M0 MaTepukam. Hanpumep, B hayne IOxHo# Amepuku on oGHapyxua op-
Mbl, KOTOPBIX He HaOJsona10ch B CeBepHOil AMepuKke
(06e3bsiHbI, JaMbl, JEHUBIbI, MypaBbeibl, OpOHEHOC-
bl ). JlauHbll hakT OH 0OBACHS U30JIsILHeR hayHbl,
BbI3BAHHOHN HaJMUYHEM BOJHBIX Mperpaj Mexuy IBY-
Msl MaTepUKaMH.

HauGosbluee BreuatseHue npousdBeso Ha ap-
BUHA npeObiBaHue Ha lasanarocckux ocTpoBax Hero-
Jajeky oT 3anaaHoro nobepexbst HOxHoN AmepukH.

Y. AapsBuH (1809—1882) — aHMMMIACKNIA eCTECTBOMCTbITA-
Tenb, co3gatenb AapBUHU3MA, BCKPbIT OCHOBHblE (DaKTO-
pbl 3BONIOUUN OpPraHMYeckoro Mupa, o60cHoBan runoTesy
NPOUCXOXAEHUSA YerioBeKa 0T 06€3bAHOMOLO0OHbIX NPEAKOB
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Puc. 39. MapLpyT nytewecTtsus Y. JapsuHa Ha napycHuke «burnb»

Tam oH OGHAPYXHJ BHJIbI BBIOPKOB, KOTOpbIE pasjnyajuch MexXiay coboi no dopme
KJoBa U My Kopma (puc. 40). B To e Bpemsi 3TH BbIOPKHM ObIM OUY€Hb MOX0XKH Ha
MaTepUKOBBIH BHJ, UTO, HECOMHEHHO, YKa3blBaJ0 Ha WX OJM3KOE POACTBO.

Hacekomble Hacekomble CemeHa

e e

Hacekomble Hacekomble CemeHa

CemeHa v nnopapl
KakTycoB

Mnogbl
KaKTyCcoB

Hacekomble

Jnctba

Menkune
HaceKoMmble

Mnogbl Menkne HacekoMble

MaTepvikoBbIn BUA,

Puc. 40. PasHoobpasne BUOOB rananarocckux BbIOPKOB MO hopMe KnoBa v TUny kopmMa

MNpaBoo6nagaTtens HapogHasa aceeTa
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croco6JieHbl TOJIbKO I OXOTbl Ha HACEKOMBIX. le/l 3TOM BC€ BbIOPKH Ha OCTpOBax ObLIK B 11e-

JIOM JOCTATOYHO CXO2KH. ﬂaanH MPEANOJIOKHJ, YTO KOIAAa-TO HA OCTPOBA NMPUJIETEJIH NTHLLbI OIHO-
ro BUJa BbIOPKOB, HO 3aTE€M, pacCeJIMBUIMCh, OHHU le/ICHOC86JIl/IBaJ]I/le K MECTHbIM YCJIOBUSAM. Hpemvlyme—
CTBO B BbIXKMBaHWH I10Jly4aJid Te€, YbH KJIIOBbI 6oJiblie MOAXOJIMJN JI71s1 10ObIYM JOCTYIHOro Ha OCTpoBax
KOpma: OJIHUM BblIOPKaM J10CTaJlaCb poJib OXOTHUKOB 3a MEJIKUMH HACEKOMBIMHU, Jpyrue rnoJy4yusiu nuzooumne
MJIOJI0B U CeMsiH. B pesyJibrate 1nocTerneHHo OGpaSOBaJIOCb HECKOJIbKO pasJ/IMYHbIX BHAOB 3THX TITHLL, Clle-
HHaJU3UPOBABIIUXCS Ha KaKoM-JIH6O THIe Kopma.

Ki110BbI BbIODKOB OIHUX BMJIOB HJI€aJIbHO TOAXOAMMM Juisi cOopa CeMsiH, a y JIPYyrux OblIH MpH-

B urore, mo okoHUaHWH KCMEAUIIMK HA OCHOBE OOIIMPHOTO (PaKTHUECKOTO MaTe-
puana JlapBuHoM OblIM C/le/aHbl BaXKHbIe BBIBOJBL. BO-nepgsLx, OH TOATBEPIAU, UTO
BHU/IbI CMTOCOOHBI H3MEHATHCS U JIaBaTh HAUaJ 0 HOBBIM BHAAM. BO-8MOpbLx, HA OCHOBE
U3yUYeHHbIX HCKOMAEMbIX OCTATKOB YY€HbIH J0Ka3aJ CXOACTBO B CTPOEHHH BbIMEPLUHX
(hopM ¢ COBpEMEHHBIMU XKHMBBIMH OpraHU3MaMH.

OcHoBHbIe nosnoKeHus reopun 3BoJtounu H. Japeuna. [Tocie Bo3Bpatienus B AH-
rJni0 JlapBHH MPUCTYMHI K KPOMOTJUBOMY TPYJLy Ha/l CO3laHHEM SBOJIOLIMOHHON TEOPHH.
Wsyuas paGorbl Cmurta n Manbryca, Y. JlapBuH monbitascsi HaHTH aHAJOTHYHbIE SIB-
Jenusi B npupone. Kak u3BecTHo, cnocoGHOCTb K HEOrpaHHUEHHOMY Pa3MHOXKEHHIO
SIBJISIETCS OJIHUM M3 OCHOBHBIX CBOHCTB 2knBOT0. K mpumepy, MHOTHe cesibieBble pbiObl
exxerofgHo meuyT g0 100 Thic. MKpUHOK, a Tpecka — g0 6 muH. Ho BbpknBaer xe
JIMILIb MaJjasi yacTb MoToMcTBa. Takoe HECOOTBETCTBHE MEXIy KOJHYECTBOM POJMB-
LIMXCSl W JIOCTHUTAIOLIMX MOJIOBOH 3pesIOCTH OpraHu3MoB JIapBHH TIOJIOXKHJ B OCHO-
BY yueHusi 0 6opsbe 3a cyuwjecmsosanue. OH TakKe yKasblBa/J Ha HajJWuHe y Op-
raHU3MOB U3MEHYUB0CMU — WHAMBUIyalbHbIX PA3JIMUMil B MPU3HAKAX MEXKy OCO-
6sIMU OJIHOTO BHJA. PesyabraThl cBOMX Hcc/enoBaHuil JlapBuH BriepBblie onmyGJMKOBas
B 1859 1. B kuure «IIpoucxox/enue BUIOB MyTeM €CTECTBEHHOTO OTOOpa».

Ocnosnole noaoxcerus meopuu 3soaroyuu Yapaosa Japsuna

1. Bce Buabl »KMBLIX OPTaHU3MOB, CYLIECTBYIOIIMX Ha 3eMJe, HUKOTJIA W HUKEM
He ObIM CO3JaHbl.

2. Bl/lﬂbl 2KMBbIX OPraHu3MOB BO3HHUKJIM €CTECTBEHHbBIM IyTEM M 11OCJI€ BOSHHUKHO-
BEHHUSI MOCTYNATENLHO COBEPIIEHCTBOBANUCH U MPe0OPA30BbIBANUCH B COOTBETCTBHHU C
YCJIOBUSIMH OKPYZKAIOLEH CpeJibl.

3. [IpeobpazoBanue BUI0OB MPOUCXOIUT Ha OCHOBE HACIEACTBEHHOCTH H U3MEHUYHBO-
CTH KMBBIX OPTaHU3MOB U MOCTOSIHHO MPOTEKAIOLLEr0 B IPUPOJIE €CTECTBEHHOIO 0TOOPA.

4. EcrecTBeHHBII 0TOOP B NMPHUPOJE OCYLIECTBJSIETCS HA OCHOBE CJIOXKHBIX B3a-
MMOOTHOLUEHHH OPraHu3MOB KaK Apyr ¢ JIPyroM, Tak M ¢ HeOJarornpusiTHbIMH yCJIo-
BUSIMU OKpY»Katolllelt cpesibl. JlaHHble B3aMMOOTHOIIEHUS TPEACTABAAIOT COO0H 60pPb-
Oy 3a CyllleCTBOBAHHE.

5. Pesynbratom ecrectBeHHOro 0TGOpA SIBJISIETCS BO3HHKHOBEHHE TPUCIOCOBJIEH -
HOCTH M Ha 3TOH OCHOBE MHOI000pa3usl BUIOB »KHMBbIX OPraHM3MOB B MPHPOJIE.
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[TpoaHa/M3upoBaB OCHOBHbIE TOJIOJKEHHUST BOJIOLUMOHHON TEOPHH, MOXKHO Clle-
JlaTh 3akKJoueHue, 4Tto, ¢ Toukd 3penus Y. lapBuHA, HauMeHbLIEH 3SBOJIOLHOHHUPY-
oUlell eMHULEeH — anremenmapHoil edunuyell 3sorroyuu siBasetcs Bui. [Ipedno-
COLAKAMU 380AIOYUL, CO3IAIOILMMHU MaTepuaJ s oT00pa B BHIE HACJEACTBEHHO 3a-
KpETJIEHHBbIX pa3iuyMil ocobei, cayKaT HaCcJeJACTBEHHOCTh H H3MEHUYHUBOCTh
OpraHusMoB. J8udcyujumi CULAMU 380AI0Y UL, TIPUBOISILUMH K 00pa30BaHNI0 HOBBIX
BUJIOB, sIBJIsIIOTCA 6opbOa 3a CylleCTBOBAaHHME W €CTECTBEHHBII oTOOp.

E] B knure «IIpoucxoxnenne BHIOB MyTeM ectecTBeHHoro oroopa» Y. [ap-
BUH JI0Ka3aJjl, YTO MPEANOChIIKAMH 3BOJIIOLMH SIBJISIIOTCS HACJEeICTBEHHOCTb
M M3MEHUYMBOCTb OPraHUM3MOB. EcTecTBeHHbIH 0TOOp M Gophda 3a CyllecTBO-
BaHWe — [JIaBHbIE JIBHXKYLLHE CHJIbl BOJIIOLKH. Pe3dyJbratoM ecTecTBeHHOro
otbopa ABJSAETCS BO3HUKHOBEHHE MPUCIOCOOJEHHOCTH M HA €€ OCHOBE MHO-
roo6pasusi BU0B yKHUBbIX OPraHU3MOB B MPHPOJE.

1. OxapakTepuadyiTe 06LLECTBEHHO-3KOHOMUYECKNE U HAy4Hble MPERMNOCHIIKA BO3HUK-
HOBEHUS Teopuun asonounn Y. dapeuHa. 2. B 4em 3akso4atoTCsl OCHOBHbIE MONOXEHMUSA
Teopun ssonoummn Y. OapeuHa? 3. Y10, cornacHo 3BOSMOLMOHHON Teopun JapBuHa, fB-
naeTcs Npeanochbinikamu, a YTo — OBMXYLLUMMU cuinammn asonoummn? OTBeT 060CHYNTE.

§ 26. Teopua uckyccTBeHHOro otéopa

®opmbl u3meHuuBocTH. [Ipu cosnannu sBosotnonHol Teopuu Y. JlapBun omnu-
paJicst Ha oOLIMPHBIA MaTepras celeKUMOHHON TPaKTHKK CBoero Bpemenu. B To Bpe-
Msl y2Ke ObLJIO M3BECTHO GOJIbILIOE KOJUUECTBO COPTOB KYJILTYPHBIX PACTEHMH W MOPOJL
JIOMALIHUX YKUBOTHBIX, MPEAKAMH KOTOPbIX SIBJISICSI OJMH HJIM HECKOJIbKO JMKHX BH-
J10B. TaK, BC€ H3BECTHBIC TMOPOJbl JOMAallHUX cobak [IPOUCXOAAT OT BOJIKA WJIM 1a-
KaJa, Topojibl OBELl — OT apxapa WM MyQJioHa, a yaMBUTeJbHOE pa3dHoobpasue ro-
ayGell — oT cusoro ckajuctoro roaybs (puc. 41). CoBpemeHHble copTa KamycTbl
MPOU30LIIM OT HECKOJIbKUX (DOPM AMKOH KarycThl, BeTpeuatoileiicsi B EBpone o ce-
TOJHSIIIHUN J€Hb.

B ycioBHSIX roCroAcTBa J10AAPBMHOBCKMX MPEICTaBJEHHH O MOCTOSIHCTBE W He-
uamenHoct BuoB Y. JlapBuHy BaxKHO OblJI0O MOKasaThb, 3a CUET yero oGpasyeTcst Ux
mHoroo6pasue. [Tostomy on noapo6Ho o6ocHOBaJ MoJoKeHHe 06 U3MEHUHBOCTH 2KH-
BbIX OpPraHusMoB.

Y. Hapsun Bbiesus TpU (POPMbl H3MEHUHUBOCTH: OIpeeeHHyI0 (TPyMNIoByio),
HeonpeJiesIeHHYI0 (MHAWBHYabHYI0) U COOTHOCHTEBbHYIO (KOPPEJSITUBHYIO ).

Onpedeaennan (epynnosas) u3meH4u80CHo — nosABAeHUE 0OUHAKOBOIX
npusHaKos y ecex ocobeii u ux nomomcmea nod detlicmauem U3MeHUBULE20CA
gaxmopa cpedot.
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Cu3bii cKanucTbIv rony6b

Puc. 41. CoBpeMeHHble nopofpl ronybein n nx obLmii Npegok

OnpejiesieHHasi UI3MEHYHBOCTb HOCHT MacCoBbIi Xapakrep. Hanpumep, npu Heno-
CTaTKe KOpMa »KMBOTHbIE TEPSIIOT MACCy, B XOJIOJHOM KJHMAaTe 1IepCTb y MJIEKONHUTA-
IOLLIMX CTaHOBUTCSI OoJiee IyCTOH, JIMCThbsl PACTEHHE, HaXo[sllMecss B YCJOBHSX pas-
HOM OCBEIeHHOCTH, pasdnuyatores o gopme u T. 1. OnpenesneHnast H3MEHYHBOCTD MO-
BbILLIAET MPUCIOCOONEHHOCTh OpPraHM3Ma K KOHKPeTHBbIM YCJIOBHSIM Cpejlbl 0OMTaHus,
OJIHAKO He MNepejaeTcst Mo HacjelcTBy. To ecTb NPU M3MEHEHHH YCJOBUH cpeibl 0OU-
TaHHsl Y TIOTOMKOB He COXPaHsIIOTCs MPU3HAKH, MPHOOPETEHHbIE UX POJUTE/SIMH.

Puc. 42. HeonpegeneHHas M3MEH4YMBOCTb
Ha npumepe y3ambapckon duanku

Heonpedeaennasn (undusudyano-
Has) U3MeH4u8ocms — nossaeHue y
omaoenbHo 831Mmoi ocobu 8 npedenax
odHozo copma, nopodet, suda HOBO-
20 npusnaka, Komopoui He ecmpe-
yanca y podumeaneil. Tak, B npejesnax
OJIHOH TIOPOJIbl  KPOJIMKOB MOXKET Ha-
OJII01IaThCsl pas/iMuHasi OKpacka LIepCTH,
a B Mpejiesiax OJIHOTO copTa y3aMOapcKux
(uasok — passiuuHas oKpacka IBeTKOB
(puc. 42). JlapBuH oTMeuaJs, 4To Jaxke
B CXOJHBIX YCJOBHSIX CPe/bl MOTOMKH OT
napbl pOAUTE/el  pasuyaloTCsl  Mex-
ny coGoit. Jlannasi opma M3MEHUHBOCTH
SIBJISIETCS]  Pe3yJIbTaTOM CrelU(pUUeCcKOro

[MpaBoobnagatens HapogHasa acBeTa
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Cepas uyanns

Puc. 43. CooTHocuTeNbHas (KOppensTUBHas) M3MEHUYMBOCTb:
LMNMHa HOT MPOMOpLMOHasbHa ONVHE LUeu

BJIMSIHUST YCJIOBUH CYLIECTBOBAHHSI HA KaxKIblil OTJEJbHbIH Opranuam. Mctunuble mpu-
UMHBI Heomnpe/eaeHHOH H3MeHuMBOCTH [lapBuHy Oblin HeusBecTHbl. OnHako ee Ha-
CJIeJICTBEHHBII XapaKTep W MOsIBJsIOleeCs] B pedyJibTaTe 3HaUHTe/IbHOe pazHooGpasue
ocobell yueHbI CUMTaJ BeIyLIUM MaTepuasoM Jyis IBOJIOIMOHHOTO mpoiiecca. [lo-
creneHHo JlapBUH MpHLIes K BbIBOJY, YTO JJIsl 9BOJIIOLMH BaxKHbI TOJBKO Hacaedye-
Mole uHOUBUOYanrbHble USMEeHeHUs, TaK KaK JIMIIb OHM MOTYT HAKamIMBaThCs U3 T0-
KOJIEHHST B MOKOJIEHHE.

Coomnocumenovnasn (Koppeasmusnasn) u3mMeH4U80CMs — U3MEHEHUe Ka-
K020-mo 00HO020 OpeaHa uau 4acmu meaa 6caed 3a U3mMeHeHuem opyaux 4a-
cmeil opeanusma.

Hanpumep, npu nocTosHHOM ynpazkKHEHUH HHXKHUX KOHEYHOCTEH y MOpOJL A0Malll-
HHX YTOK Ha GeJIpeHHON KOCTH pa3BUBaeTcsi rpebeHb Jylst MpUKpenJeHus Mbiiiil. Y 060-
JIOTHBIX MTHILL yAJHHEHHE LIEH COMPOBOXKIAETCS OAHOBPEMEHHBIM YAJIHHEHHEM KOHeu-
Hocrei (puc. 43). Takas opma H3MEHUMBOCTH OUeHb BaXKHA B CEJIEKIMOHHON MpakK-
THKe. B 1anHoM ciydae cesieKpoHep MOXKET MpPeJBUAETb T€ WM MHbIe OTKJIOHEHHS OT
UCXOIHON (POPMBI H MTPOBOJIUTH OTOOP MPU3HAKOB B 2KeJaeMOM HarpaBJeHHH.

[ToMnMO M3MEHUMBOCTH BaxKHbIM (haKTOPOM 3BoJIIOLMH JlapBUH cuuTasn Hacjel-
CTBEHHOCTb.

Hacaedcmeennocme — cgoticmeo opeanu3mos nepedagamo nomomKam
csou npusHaku u ceoticmsa.

Brocniencteun [ Menesnb B cBOMX 3aKoHax (0 ei1uMHO06pa3uu THOPHIOB Mep-
BOTO TOKOJICHHsI M paclleneHuH TPU3HAKOB BO BTOPOM MOKOJIEHHH) OOBSICHUI MeXa-
HU3Mbl HacseoBaHusl npu3HakoB. Takum obpasom, 1o JlapBuHy, HACIEACTBEHHOCTb U
M3MEHUMBOCTb — OOLIHe CBOKCTBA BCEX »KMBBIX OPraHM3MOB. VIMeHHO oHM sIBJIsIIOTCS
TJIABHBIMH TIPEANOCHIIKAMH 3BOJIIOLMOHHOrO TIpoliecca.

MNpaBoo6nagaTtens HapogHasa aceeTa
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WUckyccTBeHHbIi 0T60Op. M3yunB npuunHy pasHO0Opasust MOPOJ JKUBOTHBIX M COP-
TOB pacTeHuil, JIapBHH MPUCTYMUJ K BBIICHEHHIO MEXaHM3MOB HX BO3HUKHOBEHHSI.
YueHbIil OTMeUaJ1, U4To ellle B JIPEBHOCTH CKOTOBOJbI M 3eMJIe/Iebllbl CTPEMHUIUCH CO-
XpaHUThL HauboJiee lLeHHble K3eMIUISIPbl JKUBOTHBIX W PACTEHHE W MOJYYUTb OT HHX
noTomMctso. B psiLy MOKOJIEHUH Takue HEHHbIC TIPU3HAKKW HaKallJlIuBa/JuCb W 3aKpe-
MJISICh, YTO 0GecreuuBaJjo Jydlllee BOCIPOM3BOACTBO CTajla y XKHUBOTHBIX M TMOBbI-
maJjo ypoxkai y pacrenuit. Takyio cujy, KoTopasi MOCTENEHHO MPUBOJHT K BO3HUKHO-
BEHHIO HOBBIX TOPOJL »KMBOTHBIX U COPTOB pacTeHui, /lapBUH Ha3Ba/ MCKYCCTBEHHBIM
OTOOPOM.

Hckyccmsennolii ombop — npoyecc soibopa venosekom naubosee yeH-
HbLX 8 XO3AUCMBEHHOM OMHOUWEHUU JHCUBOMHBIX U PACMEHULl U UCNOAb308a-
Hue ux 0as daarvHeliulezo pa3sedenusl.

JlapBuH BbiIesIsT JIBe (DOPMbI HCKYCCTBEHHOTO 0TGOpa — 6Gecco3HaTesibHbIH U
METOIUYECKHUH.

[Ipu beccosnamenrvrnom omobope uesoBeK He CTABUT Nepeji cOOOH 1eb CO3MaTh
HOBYIO TIOPOJly WJIM COPT, a MyTeM Pa3MHOXKEHHSI OJIHUX OCOOEH W yHaJIeHUs JPYrux
Me/IJIEHHO U3MeHsIeT MoJie3Hble isi ce0sl PU3HAKK OPTaHU3MOB. DTO HauboJee NpeB-
Hsist hopmMa HCKYCCTBEHHOrO 0TGOpA.

Hanpumep, uesioBek oTGHpas JJisi MOCAEYIONIEr0 MMOCEBA PACTEHUsT MILIEHHIIbI
¢ HauboJiee KPYMHLIMHU, 3M0POBLIMH H JIOJTO XpaHsUMMHCS ceMeHamu. Kopos ot-
61/1pa.m/1 [10 BeJIMYHMHE HaA0A U MSACHUCTOCTH, a BbI60p OBl NPOU3BOJIMJICA T10 TYCTOTE
LLIEPCTH.

Bnaropapst Takomy juddepeHIpoBaHHOMY MOAXOAY H3 MOKOJICHHST B MOKOJICHHE
YCUJIMBAJIMChL OMNpeJesIeHHbIC MPU3HAKH pa3MHOXKaeMbiXx ocobeill. B urtore Geccosna-
TesibHast hopMa HCKYCCTBEHHOTO 0TOOpA MeJIEHHO, HO BEPHO NMPHUBOJMJA K 06pa3oBa-
HHMIO HOBBIX MTOPOJ U COPTOB.

Memoduueckuti omb6op — lieJieHarpaBjeHHOe BbIBEJEHHE YeJIOBEKOM MOpPOJ
JKUBOTHBIX MJIH COPTOB pacTeHuil. B naHHOM ciyuae cesiekipoHep oOpalllaeT BHUMA-
HHe Ha MPU3HAKK, KOTOPble MAKCUMAJIbHO YKeJaTeJIbHbI JUIsi HETO B KOHKPETHBIX YCJIO-
BHUSIX, U B jlajibHelllIeM KOHCTPYUpYeT Mopojy uiau copT. Ha ocHoBe Hac/iecTBeHHOM
M3MEHUMBOCTH OPraHU3MOB YeJIOBeK MoA0MpaeT napbl JUis CKpelldBaHusi, obecreuu-
BaeT MaKCHMaJbHOe pPa3BUTHE W 3aKperjieHHe YKeJlaeMbiX MPU3HAKOB M3 MOKOJIEHHS B
MOKOJIEHHE.

Hanpumep, nopojpl KOPOB BBIBOJST MO MSICHCTOCTH WJIM MO KOJIMYECTBY MOJIO-
Ka, Kyp — MO0 sIHIIEHOCKOCTH, KOJIMYECTBY Msica W Jiayke 1Mo OGOHIOBBIM KayecTBam
(puc. 44), a cobak — 1O CMOCOOHOCTH K PA3TUUHBIM BHAAM OXOTbI, CJIy?KEOHOMY HC-
MOJIb30BAHHUIO U JIP.

Takum 06pas3oM, Co3/laB TEOPHIO UCKYCCTBEHHOTO 0T6Opa, JlapBUH MokasaJ, uTo
3TO OCHOBHOW MeXaHH3M, 0OYCJOBUBIIMI BO3HHKHOBEHHE Pa3zHO0OPa3ust KyJIbTYPHbBIX
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Puc. 44. MeToomMyecknii UCKYCCTBEHHbIV OTOOP Ha npumepe Nnopog, Kyp

pacTeHuil W AOMALLHUX XKHBOTHBIX. B TOKe BpeMms yueHbIH MojuepKuBaJj 0coOyl0 BaxK-
HOCTb GeCcCO3HaTeJNbHOro 0TOOpa, MOCKOJbKY €ro IPOTeKaHWe BO MHOIOM CXOIHO ¢
TEMH SIBJEHUSIMH, KOTOpPble MPOUCXOAST B npupone. [lostomy umenHo Geccosnaresib-
HbIl OTOOp SIBJISIETCS CBSIBYIOLUIUM 3BCHOM MEKJy HCKYCCTBEHHBIM M €CTECTBEHHBIM
0TOOPOM.

CosznanHast JlapBHHOM TeopHsl MCKYCCTBEHHONO OTOOpA CErofiHs He TOJIbKO He
yTpaTH/a CBOEH 3HAaUMMOCTH, HO M paciuupuia chepy npumenenust. OTMETHM, YTO BO
BpeMeHa JlapBHHa BeCh MCXOJHBIH MaTepuals AJsl BbIBEAECHHST HOBBIX MOPOJL }KHBOTHbIX
M COPTOB PacTeHHi OTOMpaJsCsl HEeMOCPEACTBEHHO W3 Npupoibl. CeroaHsi ke cobpe-
MEHHbIE METO/bl OMOTEXHOJOTHM M TEHETHYECKOH HHKEHEPHHU MO3BOJSIOT M0JydaTh
MCXOJIHBII MaTepuait /i1sl JasbHeliero otoopa ¢ 3ajaHHbIMH Npu3Hakamu. Hanpumep,
B COBPEMEHHOH CeJICKUMH MHKPOOPraHU3MOB LIMPOKO HCMOJb3YIOTCS METO/bl XUMH-
4eCKOro WJM PalMalMOHHOTO MyTareHesa Juls U3MEHEHHsl TeHEeTHMUeCKOro matepuala
KJETOK B HY’KHOM HCCJI€OBATEJII0 HaNpaBJ/eHHH. B peaysibTate yfaeTcst MoJydyuTh HO-
Bble LITaMMbl OaKTepuH, crocoOHble CHHTE3UMPOBATH BELLECTBA, OYe€Hb BaXKHbIE IS
YKU3HENESITENLHOCTH KUBOTHBIX M 4esloBeKa: (hepMEeHTbl, TOPMOHbBI, HMMYHOTJIOOYJIH-
Hbl, HHTEPEPOHbl U IP.

Boaronapsi ycrniexam reHeTHUYeCKOH HHXKEHEPHUH MOJy4YeHbl HOBblE T'€HETHUYECKH
MOJAM(HULMPOBAHHBIE COPTA 3€PHOBBIX, TOMATOB, KapTodeJssi U APYrHxX CeJbCKOX03si-
CTBEHHBIX KyJBTYp, Oosiee ypoxkaiitble M ycToHuMBble K 3aboseBanusim. Ha ceroansiui-
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HUH JIeHb HaJlakKeHO MPOU3BOJICTBO YEJOBEUECKOTO HMHCYJMHA IMyTEM HCIOJb30BAHHSA
FGHHOMOIIH(i)MLLMpOBHHHbIX 63KTepl/l§l, BbIB€/ICHbl HOBbIE ﬂOpOJijl Mblmeﬁ JJIA Hay‘{HbIX
UCCJIeIOBAHUH U T. 1.

HeJieHanpaB/Ja€HHO U3MEHEH 4eJIOBEKOM B HAYYHBIX HJIHU XO03SIHCTBEHHBIX LIEJISIX Mpu MOMOIILH Me-

lenernuecku monudumpoBannslit opranudm (IMO) — 310 KHUBOH OpraHU3M, TEHOTHI KOTOPOTO
TOJIOB PEHETHUECKOH HHMKEHEPHH.

Takum o6pas3om, COBpeMeHHbIE YCrexH CeseKIMM, OCHOBAHHbIE Ha WCMOJb30BAHUU
JIOCTHXKEHHI T€HETHKH, Pa3HbIX METOJ0B CKPELIMBAHUA W MyTareHe3a MOATBEPIKAAIOT
TBOPYECKYIO POJIb HCKYyCCTBEHHOrO 0TOOpA, OTMeueHHylo [lapBHHOM B €ro 3BOJIIOLHU-
OHHOH TEOPHH.

II] JapBuH Bblaesil TpH (OPMbl H3MEHUMBOCTH: OMNpE/EeHHYI0 (TPyNIIOBYIO),
HeoTpe/ie/ieHHYI0 (MHAMBUAyalbHYI0) U COOTHOCHTE/BbHYIO (KOPPEJISITHBHYIO).
HckyceTBeHHbIE OTGOp SIBJSIETCS TJIABHBIM MEXaHH3MOM, OOYCJIOBUBIINM
BO3HHKHOBEHHE U Pa3HOOOpa3He COPTOB KYJILTYPHBIX PACTEHHH W TOPOJL JIO-
MallHUX >KUBOTHBIX. JlapBHUH omucasn JaBe (OPMbl MCKYCCTBEHHOTO 0TOOpA:
0eCCO3HATENbHbIA U METOAMYECKHH.

Me M3MeHYMBOCTU 1 nodemy Y. [lapBuH npyaaean Befyllee 3Ha4eHne B 9BOJIOLMOHHOM
npouecce? 3. B 4eM 3akno4aeTca TBOpHECKas posib UCKYCCTBEHHOro ot6opa? 4. Onuwnte
hopMbI UCKYCCTBEHHOrO 0T60pa. B 4eM NposiBNAETCA CXOACTBO U pasnnyne Mexxay HUMm?

1. OxapakTtepuayiite opmMbl U3BMEHYMBOCTY, BbigeneHHble Y. JapsuHom. 2. Kakon dop-
[

§ 27. [1BuXyLuue cusibi U OCHOBHbIE Pe3ynbTaTbl IBOJNHOLMUM
no Y. [lapsuny

Jprkyiwme cunbi 3Bomouun. M3yunB HCKyccTBeHHBIH 0TOOP, Kak IJIAaBHBIH Me-
XaHU3M, 00YCJIOBUBLUMH MOABJIEHHE W Pa3HOOOpa3ue KyJBTYPHbIX PACTEHHH W JoMalll-
HHX »KUBOTHBIX, J[apBHH MpHILIE K MBICJIU O HAJHYMH MOAOOHOTO SIBJCHHUS B MPHUPOJIE.
KakoBbl jiBHKYIIIHE CHJbl 9BOJIIOLMH BUIoB? OTBeT Ha 3TOT Bonpoc JlapBuH Buies B
JBYX COCTaBJISIIOUIMX. Bo-nepsgoix, yueHbll yKasaj Ha Hajudde HeorpeneseHHoON (MH-
JWMBUJya/IbHOM ) MKBMEHUUBOCTH OPTaHU3MOB B MPHUPOJHBIX YCIOBHUSAX UX OOUTAHMSI.

Hannune unnuBuayasnpHo# uamenuuBoctd B npupoxae Y. lapBun omnpenpesus 1o
psay ¢axroB. Hanpumep, nuesibl Xopouio OTJHYAIOT MuUes M3 CBOEr0 M U3 COCEJIHHUX
yJIbEB, a PACTEHHMsI, BBIPOCIIHE W3 KeJyJeH OJHOro ayda, pa3iudyaloTcsi MHOXKECTBOM
MEeJIKUX BHEIIHHUX 0COOCHHOCTEH U T. L.

Bo-smopuix, JlapBuH npuiles K BbIBOY, YTO NPUCHOCOOJEHHOCTb AMKOPACTYLIHX
BUJIOB, KaK M KyJbTYpHbIX (hopM, — pesyJabsrat ot6opa. Ho stot ot6op npoussoaurcs
He ueJIOBEKOM, a OKpy:Kaiollled cpenoil. MunuBnayanbHasi u3MEHUHBOCTb B MPHPOJLE
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sIBJISIeTCsl MaTepuasiom Jyist otoopa. [1ogoOHO TOMy Kak Mopojbl »KMBOTHBIX M copTa
pPacTeHUH Les1eco00pasHO NMpUCNOCcOO/eHbl K OTPEOHOCTSIM YeJIOBEKa, BUIbBI TPUCIIO-
cabJIMBalOTCsl K 2KH3HHU B ONPEJIeJICHHbIX YCJIOBHSIX CPe/ibl.

Kak yxe ynomuHasoch, opraHu3mMaM CBOHCTBEHHO CTpeMJieHHEe K Pa3MHOKEHMIO
B reomeTpuueckoil nporpeccun. OnHako najieko He Bce POJAMBLIMECS 0COOHM JI0’KHBA-
10T 710 MoJIoBo3pesioro Bo3pacTa. [IpuunHbl 3TOro pasauudbl. MoxkeT HabJioaThes
ru6esib OPraHu3MOB OT HEXBATKH KOPMOBBIX PECypcoB, HeOJAronpHsTHBIX (haKTOPOB
cpenbl, Oonesneil, Bparos u T. A. Mcxonst u3 storo, JlapBun npuilesa K BbIBOLY, YTO
MeKJly OpraHH3MaMHu B MPUPOJE MOCTOSTHHO MeT 6opbOa 3a CyllleCTBOBAHHE.

Bopvba 3a cyujecmsosanue — cOB0KYNHOCHG MHO2000PA3HBIX U CAOMHC-
HolX 83aumodeiicmeuil opeanHusmos mexcoy coboii u ¢ oKpyjicarowumu ux
ycaosuamu énewretl cpedol.

Japsun Bbiiesins Tpu Gopmbl 60pbObI 32 CYLIECTBOBAHHE: BHYTPHUBHIOBYIO, MEXK-
BUJIOBYIO U GOpbOY ¢ HeGJIaronpUsTHBIMHU YCJIOBUSIMH CPEJibI.

Buympusudosas 6opbba — B3aHMOOTHOILIEHHST MEXKTy OCOOSIMU OJHOTO H TOTO
»Ke Buaa. JlapBuH cunTas BHyTpUBHAOBYIO 60pbOy HanboJsee HAMPSKEHHOH, TaK KakK op-
raHu3Mbl, NPUHAIEKALLME K OIHOMY BHJL, MPEIbSBISIOT CXOIHble TpeOOBaHHUs K KOp-
My, YCJOBHSIM padMHOXKeHHs!, yoexKuiam u 1p. MakcumanbHo ocTpo Takasi 6opbba npo-
TeKaeT MpH 3HAUMTEJLHOM YBEJIHUEHHUH YHCJEHHOCTH ocoOell BHIA M YXYAILIEHHH YCJIO-
BUH CyLLIECTBOBAHHS. DTO MPUBOAUT K THOEM UacTH 0COOEH WM K YCTPAHEHHIO WX OT
pasmHoxKenust. Hanpumep, BHyTpuBHIOBasi 60pb6a MpoSIBASETCS] B BHAE KOHKYpPEHLHH
3a y4acCTKH JUlsl THE3JI0BAHMsl Y NTHLL WM 32 [0JOBOTO MapTHepa Y »KUBOTHBIX OIHOTO
Buza (puc. 45). Ilpopociine cemena pacrenuii, Hanpumep Gepes, 4acTo MoruGaioT Mno-
TOMY, YTO I104Ba YK€ IyCTO 3apocJ/ia CesHLAMH 3TOro K€ BHAAa M MOJIOJble TIPOPOCTKH

- aff

KoHkypeHuus 6ee3 B ney

BpayHbIi Typrmp y oneHen

Puc. 45. BHyTpuenpgosas 6opbba

[MpaBoobnagatens HapogHasa acBeTa
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J1bBbI HanagaT Ha 6yrBona

Puc. 46. MexBugosas 6opbba

UCIBITLIBAIOT HEIOCTAaTOK OCBELIEHHOCTH, MUTAHMs U Jp. Y »KyKa MYYHOro XpylIHMKa
npeBblLUEHHE J0MYCTUMOTO Ynuc/aa ocoOed Ha eMHULLe MHILEeBOro cybeTpaTta NpUBOANUT
K TMOJIHOMY HapylIeHHIO MOJIOBBIX LIMKJIOB U K KaHHUOAIU3MY.

Meocsudosas 6opbba — B3aUMOOTHOLIEHHST MEXIy OCOOSIMH Pa3HbIX BHIIOB.
TUnMUHBIMU NTpUMepaMH MEKBHI0BOH GOpbObI SIBJISIIOTCSI U3BECTHbIE BaM THITbl MEXK-
BHJIOBBIX B3aUMOOTHOLLIEHHH: «XMUIHUK-2KepTBa» (puc. 46), «mapasut-xXo3suH» u Jp.
PesgysnbratomMm MexXBHI0BOH GOpbObI SIBJSETCS TO, YTO BBHIY Jydlled TMpHCrocob/ieH-
HOCTH OJIMH W3 BHJOB MOXKET BBITeCHATh Apyrod. K npumepy, amepukaHckasi HOpKa,
BBe3eHHasi B bBesapych, mnocreneHHo (U3HUECKH BbITECHSIET €BPOMEHCKYI0 HOPKY 3a
cyer GoJsiee KPYNHbIX pasMepoB W BblpaxKeHHOH arpeccMBHOCTH. CopHble pacTeHHst Ha
M0JISIX BBITECHSIIOT KYJILTYPHbIE, KOHKYPUPYSl C HMUMM 3a BJary, CBET W MHHepaJbHOe
nutanue. [1pu BeIpaulBaHny B OHON NUTATEbHON cpefe HH(Y30pHH Ty(esabKH 1 30-
JIOTHCTOH MH(Y30pHH MOCAEHSST HeU30eKHO TPUBOIUT «Ty(esbKy» K rubesn, BBUILY
GoJiblLlIell KOHKYPEHTOCMOCOOHOCTH 3a MULLEBOH pecypc.

Bopovba ¢ nebrazonpusamnoimu ycaosuamu cpedsl — BbRKUBaHHE HanboJee
npucnocobsieHHbIX 0cobel, MonyJsilui U BUAOB B U3MEHHUBLIUXCS YCIOBUSIX HEXKMBOU
npupozbl. dta opma 60pbObl GoJiee OCTPO MPOSIBASETCS B MEPHOJbI, KOIja KaKoi-
JM00 13 aOHOTHUECKHUX KOJOrHUeCKHX (PaKTOPOB HAXOAUTCS B Ae(UIUTE WM H3ObIT-
Ke. Takne cuTyalny CK/IaIbIBAIOTCS MPH CHJIBHBIX 3acyXaxX, HABOAHEHHUSIX, 3aMOPO3Kax,
noxapax, U3Bep:KeHHM ByJKaHOB W T. 1. Hanpumep, B myctbiHax 6opbba 3a cylie-
CTBOBAHHE y pPAaCTEHHUH HarpasJeHa HAa SKOHOMHOE pacxofoBaHue Bjaru. B pesysbrate
y HUX C(OPMHUPOBAIUCH MPUCTOCOGIEHHST B BUE MSICHCTBIX JIMCTbEB WJH CTeOJei s
3aracanusi BOJbl, JIMCTbEB-KOJIIOYEK ISl YMEHbILIEHHST UCMapeHusi, ryboKo MpOHHKa-
IOLMX KOPHEN /151 MUTaHUsT BJAAroH IPyHTOBBIX BOA M T. . Jpyrum npumepom 6opbObl

[MpaBoobnagatens HapogHasa acBeTa
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C HeOJIArOMPUSITHLIMU YCJOBUSMK CPEJibl SIBJISIETCS MUTPALMS MepesieTHbIX MTHIL B Te-
MJble CTPaHbl NPU HACTYIMJIEHUH XOJIOJOB.

EcrecTBeHHBIM pesysibTaToM BceX opM 60pbObl siBJsSETCS THOEMb YacTH ocobelt,
KOTOpble He OCTaBJsAIOT nocse cebs notoMmcTna. [lostomy 6opbba 3a cyliecTBOBaHHE
sSIBJsieTCS orpaHuuMBaiolM akropom. C apyroil CTOpoHbI, OCTajbHble 0COOH Mpe-
0/10/1€BAIOT HeOGJIAronpUsiTHblE YCJIOBMSl, BbDKUBAIOT W BOCHPOU3BOASIT TOTOMCTBO.
ITOT npoliecc, NOCTOSIHHO MPOTeKalouni B npupose, JlapBuH HasBa/sl ecTeCTBEHHBIM
0TOOPOM.

[To [lapBuHy, ecmecmeetntolii omobop — npoyecc BbIHCUBAHUA U PASMHO-
JHceHUuss Hauboaee NPUCNOCOONEHHBLX K YCA0BUAM 0OUMAHUA 0cobeil u eubens
MeHee NPUcCnocoONeHHbIX.

EcrecTBeHHBIN 0TGOP MPOTEKAET TOJ, BO3/IeHCTBHEM (hAaKTOPOB OKpYKalollle cpe-
Ibl (Temrepatypbl, BJIa)KHOCTH, CBeTa, MapasuToB, KOHKYPEHTOB, XWUIIHHKOB M Jp.).
EcrectBeHHbIll 0TOOP 1M03BOJISIET COXPAHSITh W HAKAIJIMBATh MeJKHE HACJEICTBEHHbIE
M3MeHeHHs, TIoJle3Hble B JaHHbIX YCJIOBHSIX cylllecTBoBaHMs. Hanpumep, naxe Hesua-
yuTeIbHOE YIJIMHEHHE X000TKa Y LIMeJell M03BoJsSeT UM J0ObIBATh MblJIblly U3 1IBET-
KOB C Y/IIJIHHEHHLIM BEHUMKOM. B 3ToM ciyuae JUIMHHOXOOOTKOBbIE LIMENH HMEIOT He-
OCMOPHMOE PEUMYLLECTBO.

OT6op NPOUCXOAUT HENPEepPbIBHO B Psiy TOKOJEHHH M COXpaHsieT TIJ1aBHbIM 00-
pazom Te (opMbl, KOTOpble B HAUOOJbLIEH CTENeHH NPUCNocoOaeHbl K JaHHBIM YCJI0-
BUsIM cpelbl. TakuM 0Opas3oM, ecTecTBeHHbIH 0TOOp U OopbOa 3a CyllecTBOBAHHE He-
Pa3pbIBHO CBsI3aHbl MKy COOOM W SIBJISIIOTCS ABMXKYLLIMMHM CHJIAMH 9BOJIIOLIMH BUJIOB.
JlanHble IBHKyLIHE CHJIbI CIIOCOOCTBYIOT COBEPLIEHCTBOBAHUIO OPraHU3MOB, Pe3yJlb-
TATOM KOTOPOTO SIBJISIETCS] UX MPUCIIOCOOJIEHHOCTD K cpejle 06UTaHusl 1 MHOrooGpasue
BHJIOB B MPHUPOJIE.

OcHoBHble pe3yabrarbl 3Bogounu. [lo lapBuny, pesdysbraTaMu 3BOJIOLUMH 5IB-
JISIIOTCST TIPUCIIOCOOJIEHHOCTh OPTAaHH3MOB K cpejle 06UTaHusl 1 MHOrooGpasue BUIOB B
npupose. Illpucnocobrennocms — COBOKYIHOCTb afantaiuil (0coOeHHOCTeN BHeLI-
HEro M BHYTPEHHEro CTPOEHHS] W MOBeJeHUsl OpPraHU3MOB), KOTOpble ofecneuynBaloT
JIAHHOMY BHJYy MPEUMYILECTBO B BbIKMBAHMM M OCTaBJEHHM MOTOMCTBA TMPH OMpeJe-
JIEHHBIX YCJIOBUSIX CPEJIbl.

Mnoeoobpa3sue 8udog — BTOPOH BaXkHbIH pedysbraT 3BoJsiiolu. Heorpese-
JIeHHas U3MEHUYMBOCTb M TPOTEKAIOIIMH HA ee OCHOBE €CTeCTBEHHbIH OTOOP TPHUBO-
JAT K MHOroo6pasuio B3aMMOOTHOLLEHHH MexI1y opraHu3Mamu B npupoje. Ha ocHo-
Be JIaHHbIX B3aHMOOTHOLIEHUH U hopMHUpyeTcs MHOroo6pasue BuaoB. [IpenmyliecTBo
B 9TOM CJlyyae MoJydqaioT HauboJjiee BbICOKOOPTaHH30BaHHbIE M MPUCIOCOOJEHHbIE K
YCJIOBUSIM cpefibl (hopMbl. JIapBHH TMopuepKuBals, 4TO OJHOBPEMEHHOE CYIIECTBOBAHHE
BHJIOB »KMBBIX OPraHH3MOB C PA3/JHYHBIM YPOBHEM OpPraHU3allMi 0ObSCHIETCS TeM, YTO
MX 9BOJIIOLHMS 11J1a OHOBPEMEHHO B HECKOJIBKHX HarpaBJeHHsIX.
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E] Y. JlapBuH ompenesus, 4TO MPOTHBOPEUHE MeXKIy HeOrpaHMuYeHHBIMH CIO-
COOHOCTSIMM OPraHW3MOB K Pa3MHOXEHMIO M HeXBATKOH MHUILEBbLIX PECypcoB
NpUBOAUT K Gopbbe 3a cyliecTBoBaHHe. bopwba 3a cylecTBoBaHHE — CO-
BOKYIHOCTb MHOIOOOPA3HbIX U CJI0XKHbIX B3aUMOJICHCTBUI OPraHH3MOB MeXKLy
co60l M ¢ OKPYKAIOLLMMHU UX YCJOBUSIMH BHellHel cpefibl. CaenctsueM 60pb-
Obl 32 CyLLECTBOBAHHE $IBJISIETCS eCTeCTBEeHHbIH 0TOOp. EcrecTBeHHBIH OT-
60p — Tpoliecc BbDKMBAHHS U Pa3MHOXKEHHsI HauboJ1ee MPUCTIOCOONEHHBIX K
yCJIOBHSIM 00MTaHUs1 0coOell U rube/ib MeHee MpHUCIocoO/eHHbIX. B pesysbra-
Te JIEHCTBHS €CTECTBEHHOr0 0TOOpPA JOCTUralOTCsl OCHOBHbIE Pe3yJ/IbTaThl 9BO-
JIIOLIMK: MPHCHOCOOJEHHOCTh OPraHU3MOB W MHOroo6pasie BHIOB B MPHUPOJIE.

1. MNovemy [apBuH Npu BbISCHEHUN OBUXYLLMX CUN 3BOSIIOLIMM Npuaasasn 60sbLloe 3Ha-
YeHne HeonpepeneHHon (MHAMBUAYaNbHOW) U3MEHYMBOCTU OpraHM3MoB? 2. YTo Takoe
6opbba 3a cyLecTsoBaHne cornacHo Y. fJapsuHy? Kakue opMbl 60pb0Obl 3a CyLLECTBO-
BaHWe OH Bblgenun? 3. [na 4yero, Ha Ball B3rfsf, B CENIbCKOM XO3AMNCTBE HEOOXOAMMO
cobnogaTb HOPMbI BbICEBA CEMSIH Ha eguHuLly niowjaam? Cmopenvpyinte BO3MOXHbIE
pesynbTatbl ypoXxas npy pasnuyHbIX cxemax nocesa cemsH. 4. OxapaktepuaynTte ecTe-
CTBEHHbIN OTOOP Kak ABMXYLLYIO CUIY 3BOSIOLUN. B 4emM COCTOAT ero OCHOBHbIE OTNNYUS
OT UCKYCCTBEHHOro ot6opa?

§ 28. MonynsAums — 3aneMeHTapHas euHULa 3BONHOLMN.
lMpeanocbinku 3BonKLMUM

[onynasiuuss — asnemMeHTapHasi eqMHHMLIA 3BOJIOLUMH. DBOJIOLHUS TPEACTABJIAET
co00H JJIUTEJIbHBIA TPOLECC U3MEHEHUs MepeAalolUXcsl M0 HACJEACTBY CBOWCTB W
MPU3HAKOB JKHUBBIX OPraHU3MOB B psiy MokoJjieHuil. CjieoBaTesIbHO, OTIEJbHBIH Op-
raHU3M He MOKET BBICTYMATh B POJIH 3JeMEHTAPHOH €MHUILI 3BOJIOLUMH. Bo-nepsoix,
OH CYLIECTBYET OTpaHHUeHHOe BpeMst (OJHO TOKOJIEHHEe) U He CrocoOeH 06ecrneuuThb
npofo/KeHne poaa. Bo-smopolx, Kaxnas ocoOb pa3BUBAaeTCs HA OCHOBE T'eHOTHIA,
yHacJiefioBaHHOTrO OT poautesieil. Ho kak 6bl HU MeHsics eHOTHTT 0cOOH, ee TeHOTHI
B TEUeHHWe XKM3HU OCTaeTcs TMPaKTHUeCKH HendMmeHHbIM. CJieloBaTesbHO, OTAEILHO
B3SITHI OpraHu3m He MOxKeT 006J1afaTh MeHOTUITHUECKUM pasHooOpasueM. EcrecTBeH-
HBIH OTOOP MPOTEKAET TOJBKO B HEOJHOPOAHBIX O (DEHOTHITY U F€HOTHIY I'PYMMax, rie
OTJleJIbHbIe 0COOM BCTyNarT B O0pbOy 3a CyLLIECTBOBAHUE, B Pe3yJ/bTaTe KOTOPOH Me-
HSeTCS BEPOSTHOCTb UX YUACTHUS B PA3MHOKEHHM M OCTABJICHHH MOTOMCTBA.

Y. JlapBuH paccMaTpuBaJ 3BOJIOIMIO HA YPOBHE BUAa. B To Bpems Bu cuutascs
HauMeHbIIeH HeIeJUMON elMHuLIed TpUpojibl. OJHAKO 10 COBPEMEHHBIM TIpEJICTaBJIe-
HHSIM BWJL JIUCKPETEH W pazfenseTcs Ha MOMyJAsldu. SHAUUT, BUJ He ABJAETCS Hau-
MEHbUICH HEICJUMON eIMHUIIEH MPUPOJbI, CIOCOOHONH K 3BOJIOLMH, a NPeACTaBJIseT
co60l 3Tan »BOJIIOIIMOHHOTO Tpoliecca.
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CuienoBatesibHO, 0COOb WJIM BHJL He MOTYT ObITh 3JIeMEHTapHOH eMHUIEH 3BO-
JIOLMHK, a ee POJib BBINOJHSET nomny/siuus. B ruape «Bum v nonyssiuusi» Bbl U3ydasn
NOMyJISIUMI0 KAK CTPYKTYPHYIO €IMHUILLY »KUBOH Mpupoabl. B npupone nomyssiiust Mo-
JKET JUIMTEJIbHO CYLLleCTBOBaTh, OJarofapsi cMeHe MOKoJeHUH ocobell, pasjndarolux-
cs1 mo reHotunam. COBOKYMHOCTbL FeHOTUIIOB BCeX 0COOel MOMyJIsiiiY Ha3bIBAeTCs ee-
HogoHdoMm. DPHEKTHBHOCTb paclpoOCTPAHEHHST B MOMYJISILUU KaXKI0ro KOHKPETHOTO
FeHOTHIA 3aBUCUT OT TOTO, HACKOJIbKO C(DOPMHUPOBABILHICSH Ha €ro OCHOBE (heHOTHI
0coOH COOTBETCTBYET yCJOBUSAM ee obuTanust. OMHAKO YCJAOBUS KU3HU U UMCJIEHHOCTD
MOMYJIIUNA HETIOCTOSTHHBLI BO BpeMeHH. M3MeHsoTes Kaumar, JanamiagT, YiCJIeHHOCTD
JIPYTUX BUAOB (XMIIHHUKOB, XKEPTB, MapasuToB, KOHKYPEHTOB), ¢ KOTOPLIMH B3aUMOJIEH -
CTBYIOT 0COOM JaHHON Monyssiliud. F3aMeHsieTcsl UUCI€HHOCTh U MJIOTHOCTb CaMOM MO-
MyJISHAA B pesyJibraTe Murpaiuu ocoteil. COOTBETCTBEHHO U3MEHSIETCS U MOJIE3HOCTD
tenorunos. To, 4yTo GbLIO MOJE3HBIM B MpPEbIIYIIEM TTOKOJEHHH, MOXKET OKa3aThCs
0ecroJ/ie3HbIM MJIM BPeIHbIM B MOCJEIyloleM U HaoO60poT. B pedy/braTe OJHH I'eHO-
THUIIbl PACIIPOCTPAHSIOTCA B MOMYJSLUH, a APYTHE CTAHOBSITCS PEAKUMH U [IOCTENEHHO
MCue3aroT, YTO MPUBOJUT K H3MEHEHHIO reHO(OHIa MOMYJISIHH.

YCJI0BUST YKU3HU MEHSIIOTCSI He TOJIbKO BO BPEMEHM, HO W B MpocTpaHcTBe. Pas-
Hble YACTH apeaJsia LUUPOKO PACpOCTPAHEHHbIX BUIOB CHUJbHO PA3JMYaOTCs 110 YCJO0-
BUsM o6uTaHus. PeHOTHIBI, KOTOPbIE MOJIE3HbI, HATIPUMEp, Ha CeBepe apeasia, MOTYT
0Ka3aTbCsl BPEAHBIMU Ha tore. To, 4To XOpollo B JI0JHUHE, MOYKET ObITh TJIOXO B Topax,
1 Hao60poT. B Kaxka0# MoMnyJsiii BbIXKHBAKOT 0COOM ¢ TeMH (heHOTUIIaMH, KOTOpbIe
06ecreunBaloT HAUIyullylo MPUCIOCOONEHHOCTb UX HOCUTEJIEH K MECTHBIM YCJIOBHSIM.
B pesyabraTe yacrtora reHOTHIIOB, OMPENESIONIUX 3TH (PEHOTUIIBI, B reHo(OHIe pas-
HbIX MOMNYJISILUA pa3/IHuaeTcs.

He ocratoTcst mOCTOSHHBIMU ¥ caMH TeHOTHIbI. OTAeNbHbIe UX 3JIEMEHTDI (TeHbI )
TaKyKe MeHSIIOTCSl CO BpeMeHeM. B renax BO3HHKAIOT MyTalUM, MeHsisl MPU 3TOM Te-
HOTHIbl U QeHOTHIbl 0cOBell U UX MOTOMKOB. [IpH MOJIOBOM pa3MHOXKEHHH Kaxplil
MOTOMOK M0Jly4aeT MOJIOBUHY T€HOB OT MAaTepu M IMOJIOBUHY OT OTLA U OKAa3blBAETCS
HOCHUTEJIEM YHUKAJbHOH KOMOWHALMK aJlleJiell B TeHOTHIIE.

Takum 06pazom, B MOMyAAIMAX TOCTOSTHHO W3MEHSIOTCS TE€HOTUIBI 0COOeH U Me-
HSIETCSl MX COOTHOlIIEHHe B reHO(OHIAX. DTO TMPUBOJUT K MOSIBJIEHHIO MeHETHUECKHMX
Pa3JIMUUI MeXKITy MOMYJsILUSIMH, KOTOPble YCUJIUBAIOTCS MOJ JIeHCTBHEM €CTeCTBEHHO-
ro orb6opa npu Hajuuuu 6apbepoB MexKIy HUMH. Ecjau oThop AelcTBYeT ofHOHANpPaB-
JICHHO, TO B TOMyJISIIIMK BO3HUKAET 3JIEMEHTAapHOE 3BOJIOLMOHHOE sBJIeHHEe. JaeMmen-
mapnoe 380N10UUOHHOE AB8AeHUe — HaNpaBJeHHOE W HeoOpaTHMOe H3MEHeHHe
COOTHOLIIEHHsI TeHOB B FeHO(OHEe MOMyJsUUd B psify nokoseHuin. Co BpemMeHeM re-
HO(OH/IBI MOMYJISILIMA MOTYT CTaTh HACTOJIBKO PA3HBIMH, UTO MEXKILy MONyJsausMu Oy-
JIET HEBO3MOXKHO CKpellMBaHHe. DTO 3HAYUT, UTO TOMYJSALMH CTaJd HOBLIMH BHIAMH.
O6pasoBaHre HOBBIX BUIIOB — 3TO Pe3YyJLTaT BOJIOIKH.
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Kak BUIHO, Ui TIPOTEKaHUs 3BOJIIOIMOHHOTO Mpoliecca HeOOXOJAUMO, UTOOBI B
NOMyJISIUUK TOSIBUJIOCH Te€HOTUIIHUECKOe pa3HooOpasne ocoGell U MPOUCXOIUJI0 U3Me-
HeHHe COOTHOLIEHHsI FTEHOTHITOB B TeHO(OH/IE, T. €. cDOPMUPOBAJICS 3/1eMEeHMAPHBLLL
980A104UOHHbLE mamepuaa. PopMUpoBaHHE JAHHOTO MaTepHasa B MOMYJISILIUU TTPO-
UCXOJIUT B pedyJsibTaTe JIEHCTBHS ONpeieleHHbIX PaKTOPOB — MPENOChIIOK SBOJIOLHH.

[pennocebuiku 3Bogonuu. lcenenoBanus B 06J1acTH BOJIIOLMOHHON OGUOJIOTHH,
TeHETUKH U SKOJIOTHH TOATBEPAUJIN CIPaBEIIUBOCTL NoJioxkeHu# teopun Y. JlapeuHa
¥ BHISBUJIM Psifl (haKTOPOB, KOTOPbIE MIPAIOT BaXKHYIO POJIb B MIPOLIECCE IBOJIOLMH. KX
[PUHATO pasaesisdTbh HA MPEeANOCbIJKW U ABU2KYUHE CHJbl 2BOJIOLHH. CO'
[J1aCHO COBPEMEHHBIM MPEACTaBJCHHAM K MPEeANoChblJIKaM 3BOJIIOLMH OTHOCATCH: MY -
MAYUOHHbLLE NPOLecc, KOMOUHAMUBHASL USMEHYUBOCNLb, NOMOK eeHO8, NONYAYL -
OHHbLE BOAHBL (BOAHBL HCUSHLL), peligh eeHo8, u3oaayusi. Bee npeanockliky, 3a ue-
KJIIOUEHUEM M30JISILMH, CO3/IA0T 3JIeMEHTaPHbIH BOJIFOLMOHHBIH MaTepuaJ. K3ossiius
He CO3JlaeT Marepuas Jyisi eCTECTBEHHOr0 OTOOpa, a 3aKperisieT TeHeTHuecKue pas-
JIMUUST MeXKJly MOMYJISIIMSIMHA WJIH X 4acTsIMH, BO3HHKIIHE B pe3yJbraTe ero 1eHCTBHS.

Takum o6pasom, MPEANOCHIIKK 3BOJIOINHM B 3aBUCUMOCTH OT MX POJIM MOXKHO pa3-
JIeJIUTh Ha JIBE TPYIIIbI:

MPEAINOCLIJIKM  3BOJIIOLUHU

CosnatoT s/eMeHTapHbIH 3akpenJisieT reHeTHIeCKHe
9BOJIIOUMOHHBIH MaTepHall: passIMyUst TOMyJISILHI:
® MyTaLMOHHBIN MPOLLECC; ® H30JISILHST

e KOMOMHATHBHASI H3MEHYHBOCTD;
® MIOTOK T'€HOB;

® TOMyJISIMOHHBIE BOJIHBI,

e Jipeiid reHoB

Mymayuonneiii npoyecc — cjiydaiiHblil 1 HeHaNpaBJeHHbIH 1POLeCcC BO3HUKHO-
BEHHUs HACIEACTBEHHbIX U3BMEHEHHI — Mymauuil, Noj IeHCTBHEM MyTareHHbIX QaKTo-
poB cpefbl. OH co3aaeT BOJIOLMOHHBIN MaTepHast s eCTeCTBEHHOro oT6opa B BHJIE
M3MEHEHHbBIX TeHOTHITOB (MyTallHOHHAsi U3MEHUMBOCTB ). HacToTa CrIOHTaHHBIX MyTallHil
B OT/IC/IbHOM TeHe HeBeJHKa (ofHa MyTalus Ha 10*—10° ramet omHoro MOKOJIEHHS ).
Ho 1mockosibKy 0HOBpeMEHHO MyTHPYIOT MHOTHe TeHbl, To B cpeanem 10—15 % ra-
MET B TIOKOJIEHHH HECYT MyTaHTHble ajjenu. B mpupoie npakTHueckn HEeT MPU3HAKOB
ocobefl, KOTOpble B TOH WJIM MHOH CTENEeHH He 3aTparuBajuch Obl MyrauusmMu. OHu
MOTYT TMPUBOJUTb K YBEJHMUEHHIO WM CHIKEHHIO BBbIPAXKEHHOCTH TpH3HAKA, K €ro
PEe3KOMy MJIM HE3HAYUTEJNbHOMY OTKJOHEHHIO OT UCXOAHOTO 3HadeHusi. MyTauuu HOCST
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HeHarnpaBJIeHHbIH XapakTep M MO-pPa3HOMYy BJMSIOT Ha »KM3HECMOCOOHOCTb, MJIOA0BH-
TOCTb, CKOPOCTb POCTA U Apyrue ocobeHHocTH ocober. PeHoTUNHUECKOE TPOsIBIEHHE
MYTallMi B OTpe/ie/IeHHbIX YCJIOBHUSIX MOXKET ObITh BPeIHbIM (y GOJIbILIMHCTBA MyTallUH ),
MoJIe3HbIM MJIM HEHTPAJIbHBIM 7151 UX oOsanateseil. OHo JenaeT ocobell HepaBHO3HAY-
HBIMH B O0pbOe 3a CyLLeCTBOBAHME M MPUBOAMT K ACHCTBHIO €CTECTBEHHOro 0TOOpA.

PelieccuBHble MyTalMi He HMEIOT (PEHOTHITMUECKOTO TPOsIBJEHHUs y 0coOeil jlaH-
HOTO TOKOJIEHHSI, OITOMY He MOTYT CJy:KHTh MaTepHaJioM Ji/Is1 €CTECTBEHHOro otbopa
Ha JaHHoM 3Tane 3BoJiiourd. Ho y MoTOMKOB OHM MOTYT MepeiTH B FOMO3HIOTHOE CO-
CTOSIHME M TMPOsiBUTbCS (heHoTunuyeckn. CjleoBaTe/ibHO, pelleCCUBHbIC MyTalUH sIB-
JISIIOTCSI PE3€PBOM JlaJIbHEHLLIel 9BOJIIOLMH BHA, €r0 3BOJIOLHOHHBIM MOTEHLHAJIOM.

Kombunamusnaa usmenuugocms — Hac/e/ICTBEHHble H3MEHEHHUs], BO3HHKA-
IolMe BCJEJCTBUE 00pa3oBaHusl HOBbIX KOMOHMHAUMEH TeHOB (pekombunayuti) y mno-
TOMKOB. KoMOMHATHBHASI H3MEHUMBOCTb CO3[d€eT 3BOJIOLUMOHHBIN MaTepuaJ Jylsl ecre-
CTBEHHOro oTGOpa B BMJE HOBbIX KOMOMHAUMH reHoB. MX MCTOYHHKOM MOTYT ObITb:
KPOCCHHIOBEP, CJydyailHOe pacxoxKieHUe XPOMOCOM NPH Mekose, cjydalHoe couera-
HHE raMeT MpH OMJOJOTBOpPeHUH. [IpH 3TOM CTPyKTypa camMHuX reHOB HE HU3MEHSIeTCs.
[TosiBJieHHE HOBBIX MPU3HAKOB SIBJISIETCS PE3YJILTATOM B3aMMOJCHCTBHS aslJesIbHBIX
HeaJlleJIbHBIX TEHOB, a TAKXKe Tepexojla PelecCHUBHBIX MyTalMH B TOMO3HTOTHOE CO-
crosinue. BoaHuKalollee BCJEACTBHE 3TOro (peHOTHNHYECKoe pasHoobpasdue ocobeil
NPUBOJUT K OopbOe 3a CyLIeCTBOBAHUE W JCHCTBUIO €CTECTBEHHOr0 0TOOpa.

Ilomok eenos — ciydaiinblii 0OMeH reHaMHu MeXKIy MOMyJsILUSMH OJHOTO BHJA
B pesyJbTarte MUrpauuu ocobeil. [ToToK reHoB cosfaeT 3BOJIOUMOHHBIN MaTepHaJ s
€CTeCTBEHHOT0 0TOOpPA B BHJE M3MEHEHHOIO COOTHOLIEHHS] TE€HOB B reHO(OHJIEe MOo-
nyJjsiupu. [Ipu BceseHUM B JaHHYIO MOIMYyJsIMIO 0COOEH W3 APYrod MOmyJsiliik MO-
JKeT MPOM3OHUTH MOMOJHEHHE ee TeHO(POHAA HOBBIMH I€HAMH HJIH TOBBICHTbCS KOH-
LIeHTpaLus MpUCyTCTBYIOIMX reHoB. [Ipu Bhicesenun yacTn ocobell U3 MomyJsium ee
reHoQoHL 00eaHsieTest (OIHH TeHbl MOTYT Hcue3aTh, a Ipyrie — CHHXKATh CBOIO KOH-
ueHTpauuio). B oboux ciyyasix reHeTHyeckasi CTPyKTypa MOMyJIsILIHK U3MEHSIETCSI.

Honyaayuonnote soansl (80aHbL Jcu3nu) — 0OoJjiee WM MeHee peryJsipHble
KoJieOGaHHsl YMCJAEHHOCTH, CJyyalHbIM 00pa3oM H3MEHSIIOlME YacTOTy BCTpeuyaeMo-
CTH T€HOB M MyTauMi B nonyasuusx. [lonyasiiuonHbie BOJHbBI SIBASIOTCS HCTOYHHKOM
9BOJIIOLIMOHHOTO MaTepuaJsa Jyis eCTeCTBEHHOro oTbopa B BHAE M3MEHEHHOH 4acTo-
Thl BCTPEUAEMOCTH I'€HOB M MyTalWi B reHodoHze nonyJsiuuu. [Tpuunnoii koneGanui
YUCJIEHHOCTH MOTYT ObIThb KakK aOHOTHYecKHe (Ce30HHble M3MEHEHHs KJMMAaTHUeCKHX
(axropoB), Tak 1 GHoTHUECKHE (KOoMeHGaHUs UUCJEHHOCTH XUIIIHUKOB, MapasnuToB, KOH-
KYPEHTOB, H3MEHEHHE 3aracoB KopMa M Jp.) PaKkTopbl Cpebl.

Hanpumep, npu Tensbix MorofiHbIX yCJ0OBHSX B 9KOCHCTEME Jiyra 3a JeTo o6pasy-
eTcsl MHOIO PaCTHTEJILHOTO KOPMa, 4TO MPHBOJUT K OBICTPOMY YBEJHYEHHIO YUCJIECHHO-
CTH MOMYJISILIUK JIMCTOIPBIYILIMX HAaCeKOMbIX. [IpH 3TOM KOHLEHTpalHUs peKHX IeHOB
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¥ MyTalMil B UX MOMYJISIMH MOXKET CJydailHbIM 06pa3oM yBeJMunThesl. TakxKe Bo3pac-
TET BEPOATHOCTb BOSHUKHOBEHHUSA HOBbLIX MyTaLLl/lﬁ U HUX KOM6]/IH8LLI/Iﬁ. B pesyJibTate re-
HeTHYecKasl CTPYKTypa monyJsuund uaMeHutcst. [Ipu HebsaronpusaTHbIX ycaoBusx Oy-
JIeT YMEHbILIATbCSl 3anac PaCTUTEJNbHOIO KOpMa, M, KaK CJeACTBHE, MPOU30HAET CHHU-
JKE€HMEe UHCJIEHHOCTH HACEKOMbBIX. DTO BBI3OBET CJydalHOE M3MEHEeHHe COOTHOLIEHHS
FeHOB M MyTalMd B MOMYJISILHH.

Hpeligp cenos — pe3koe W ciydailHoe M3MEHEHHe KOHIIEHTPALMH FEeHOB B Te-
Hocdhouse momnyssiimu. Jpedid reHoB co3naer marepuast Ads eCTECTBEHHOro otGopa B
BUJIE MU3MEHEHHOT'0 COOTHOIIEHHUsI TeHOB B reHodonne nonyasuuu. [IpudanHoit aperida
FeHOB SIBJISIETCSI Pe3KOe COKpallleHHe YHCJEHHOCTH MOMyJsIMKY B pe3yJsbTaTe CTHXHH-
HbIX OEICTBUI (JIECHBIX M10XKAPOB, HABOJHEHHH, yparaHoB u Jp.). [Ipu 3ToM onHM reHbl
MOTYT YTpauuBaTbCsl, a JPyrHe — 3aKpemnysaThCsl B MOIMYJsIUHY B TOMO3UIOTHOM CO-
CTOSIHMM 3@ CYET YBEJHUYEHHS] YaCTOTbl OJIM3KOPOACTBEHHbBIX CKPELIMBAHUH. OcobeHHo
3aMeTHa poJib 3TOro akropa B MaJIOUUCJEHHBIX MOMYJISIHSIX.

H3zonayusa — Haanuve 6apbepoB pas/MUHON MPUPOJbI, MPENsTCTBYLIMX 00-
MeHy FeHaMH MKy MOMyJsLUUAMH B pedyJbraTe CBOOOAHOIO CKpeLlMBaHHSI 0COOEH.
Omna 3akpenJsieT pesy/bTaT JEHCTBHSI €CTECTBEHHOTO 0TOOpAa B M30JHPOBAHHBIX MO-
MyJISUUSX U TIPUBOJUT K (POPMHUPOBAHUIO Y HUX HE3aBUCHMbIX T€HO(MOH/IOB.

II] HOHy.HHU,I/IH — SJIeMEHTapHas €IWHHIa 3BOJIIOIHH. K [PpEArnocChlJIKaM 3B0-
JIIOOUK OTHOCATCHA: MYTaLLI/IOHHbII;l nporece, KOMOWHATHBHAs H3MEHYUBOCTD,
[NOTOK T'€HOB, MOIMYJISLIMOHHBIE BOJIHbBI (BOJIHI)I }KI/ISHH), ﬂpeﬁ(p reHoB, H30-
JIALUA. HepBbIe MATb q)aKTOpOB MOCTaBJIAIOT SBOJI}OLLI/IOHHbIﬁ MaTtepuaJl JJisi
€CTEeCTBEHHOI'O 0T60pa, a U30JIAlUsA 3aKpelJIsdeT pe3yabraT €ro JIeACTBHUS.

moumn? OTBeT aprymeHTupynTe. 2. Ha3oBUTE NpUYMHbLI M3MEHEHUS TEHOTUMNOB 0CO6el
B nonynauusx. 3. Kakve npepnochbiiki 3BONOLMM, MO BallemMy MHEHWIO, MOryT U3me-
HATb COOTHOLLIEHME reHoTVNoB B nonynauuax? 4. O6bsACHWTE, No4yemy TOMbKO 4acTb re-
HEeTUYeCKOM U3MEHYMBOCTY NposaBnseTcs B heHoTunax. 5. Npu Kakmx ycrnosusx U Kakue
MyTauuM, Ha Ball B3rNsf, MOrYT CTaTb 3MIEMEHTapHbIM 3BOMIOLIMOHHBIM MaTepuanom?
6. B 4em 3akniovaeTcs 3BONOLMOHHASA Ponb n3onaumn?

. 1. Mo4yemy oTgensHas 0cobb WKW BUA HE MOryT OblTb 3NEMEHTApPHON edVHULEN 3BO-

§ 29. [IBnXylyue cunbl 3BONHOLUKN

[lpennocbliky BOJIOIMH caMd MO ceHe He MOTYT MPUBECTH K 3BoJioUud. s
MPOTEKAHUsT SBOJIIOLMOHHOTO Tpollecca, MPUBOASALIETO K TOSIBJEHUIO TMpUCTOcobie-
HUH 1 06pA30BAaHUIO HOBBIX BHJOB W JIPYTHX TAKCOHOB, HEOOXOAMMBI JABHKYIIIME CHJIbI
sBoJiloLMU. B Hacrosiuiee Bpemsi coznannoe Y. JJapBUHOM ydeHHe O NBHKYLIMX CHJIAX
9BOJIIOLMH (60PbOe 3a CYlIeCTBOBAHHE U €CTECTBEHHOM OTOOPE) JIONOJHEHO HOBLIMH
thakramu GJiarofapsi JOCTHXKEHUSIM COBPEMEHHON MEeHETHKH W 3KOJIOTHH.
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Bopnba 3a cyuiectBoBanue u ee (opmbl. [lo npejcraBjeHUsiM COBpEMEHHOM
9KOJIOTMH, 0COOM OJTHOTO BUAA OOBEIMHSIOTCS B MOMYJSLUMH, a TONYJASUMHA Pa3HbIX BH-
JIOB CYLIECTBYIOT B OIpejieieHHbIX KocucTeMax. CJjienoBaresibHo, MMEHHO B3aMMOOT-
HOLICHHUST 0COOeH BHYTPH MOIMYJISIUUH JAHHOTO BHUAA MJIM ¢ OCOOAMH MONYJISILIAN JAPYTUX
BHJIOB, a TAKXKe C YCJOBUAMHU CPe/ibl OyIAyT ONPENe/ATh IBOJNIOLHOHHYIO CyAbOy BHIOB
M paccMaTpUBAaThCsl Kak Oopvba 3a cyuwjecmeosanue.

Y. Hapsun cuutas, yro G6opbba 3a CyLLeCTBOBAHHE SIBJISIETCSl PE3YJbTaTOM pas-
MHOKEHHST BHJIOB B F€OMETPUYECKOH TMPOrPECCHH U TMOSIBJCHUA H30BITOUHOH YMCJIeH-
HOCTH 0COOeH TPU OrpaHMYEHHOCTH KOPMOBBIX pecypcoB. To ecTb Moj clnoBoM «60pb-
6a» Mo CyTH MOHUMaJIaChb KOHKYPEHLMsS 3a KOPM B YCJOBHUsX MepeHaceseHHocTH. []o
COBPEMEHHbBIM TpeACTaBJACHUSAM, dJeMeHTaMi O0pbObl 3a CylLIECTBOBAHHE MOTYT ObITh
JoOble B3aHMOOTHOLIEHHS — KaK KOHKYPEHTHble, TaK W B3aUMOBbIFOJHbIE (3200Ta 0
NOTOMCTBe, B3auMonoMmollp). [lepeHacesenne He siByisieTcsl HEOOXOAMMBIM YCIOBHEM
1J1si 60pbObl 3a cyllectBoBaHue. CjenoBaresibHO, B HacTosillee BpeMsi Gopbba 3a cy-
11leCTBOBAHME MOHUMAaeTCsl WHpe, YyeM no JlapBHHY W He CBOJAUTCS K KOHKYpPEHTHOH
60pbOe B TMPSIMOM cMbiciie caoBa. Hanpumep, y JIMUMHOK APO30QPU/IbI PH HeGOMbIIOH
IJIOTHOCTH OTHOLLEHHs! HelTpaJibHble. T1pu cpepHell NI0THOCTH OHK NpHOOpeTAaloT Xa-
pakTep B3aMMOIMOMOLIHU. A MPH OUeHb BBICOKOH — CTAHOBSITCSI KOHKYPEHTHBIMH.

Boiesisiior iBe ocHoBHble hopMbl GopbObl 3a CyllleCTBOBaHHe: npsiMast 6ophba H
KOCBeHHasi 6opbba.

Ilpamaa 6opeba — mobGble B3aUMOOTHOLIEHHS], TIPH KOTOPbIX MEXKIY OCOOSIMU
OJIHOTO WJIM PAasHBIX BUJOB B COCTaBE MX MOMYJALMEA HAOJIONAETCS BbIPA’KEHHBIA B TOH
WM MHOH cTeneHu usnueckuil Koutakt. [locnenctBus 310 60pbObl MOTYT ObITh Ca-
MBIMH PasHbIMH JJIs1 B3aUMOJCHCTBRYIoLLNX cTOpoH. [Ipsimasi Gopbba MoxkKeT ObITh KaK
BHYTPUBHIIOBOH, TaK U MEXBHAOBOH (pHc. 47).

BHyTpuBMaoBas (camey, masnon 6eson uannm MexBupgoBas
NMPOroHSIET COMEpPHMKA CO CBOEN TEPPUTOPUN) (TeTepeBATHUK 1 ero xepTea)

Puc. 47. MNpsamvasa 6opsba
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[Ipumepamu mnipsimoil 8Hympusudosoli 60poObl MOTYT ObITb: COMEPHHUECTBO
MeXKIly CeMbsIMM Tpaueil 3a MecTa THe3[0BaHWH, MeXIy BOJKAMH 3a A00bIUy, MEXIy
camMlAMH 32 TEPPUTOPHI0. DTO TaKKe BCKAPMJIUBAHHE JIETEHbIILIEH MOJOKOM Y MJie-
KOIMUTAIOUIMX, B3aUMOIOMOLb MPH CTPOUTEJbCTBE IHE3/L Y MTHULL, 3allUTa OT BParoB
np. K npsamoit meacsudosoii 6opobe 0THOCATCS B3aMMOOTHOIIEHHUST XHIIIHUKA U YKEPT-
Bbl, MAPA3UTa W XO35IMHA, LIBETKOBBIX PACTEHHH H HACEKOMBIX-OTbIIUTENEH, KIyOeHb-
KOBBIX OakTepuil U1 60O0BbIX pacTeHUH, aKyJl U pblO-NpUJIUNIAN U Ip.

[Tpu npsimo#i MexkBUI0BOH 60PbOE COBEPIIEHCTBYIOTCS MPUCIOCOOICHNS B3AUMOJIEH -
CTBYIOLIMX 0co0ell 000UX BUIOB (HArpUMep, XUIIHUKA W >KePTBbI, [1apa3nUTa U X03s1MHA ).

Kocsennaa 6opoba — moOble B3aHMOOTHOLIEHHST MKy 0COOSIMH Pa3HbIX T10-
NyJSIAA, MCMOJB3YIOUMX OOlIHe MUIIEeBble PeCypChbl, TEPPUTOPHIO, YCJIOBHUS CPEJbl
6e3 HernocpeJCTBEHHOr0 KOHTakTa apyr ¢ japyrom. Kocennasi 6opb6a MoxKeT ObITh
BHYTPHUBHIOBOH, MEXKBHUIOBOH M ¢ a0OMOTHUECKUMH (DAKTOPAMH CpPeJibl.

[TpumepamMu KoCBeHHOH 60pbObI MOTYT ObITh B3aMMOOTHOLIEHHUST MEXKIy OTAE/b-
HbIMH Gepe3aMHu B 3arylleHHOH 6epe3oBol polile (8rympusudosas 6opvda), Mex-
1y OeJibIMH MeIBEISIMM M I11ecLaMH, JbBaMH M THEHAaMH 3a J00bluy, CBETOJIOOHBLIMH
1 TeHeJIOOUBBIMH pacTeHusiMu (mescsudosas 6opvoa). Takke KocBeHHOH GOpPLOOK
SIBJISIETCS] pas3Hasi yCTOHYMBOCTb pacTeHMil K 00ecreyeHHOCTH TOYBbI BJIAarod W MHHe-
paJibHbIMH BelIEeCTBAMH, XKUBOTHBIX — K TeMIepaTypHOMy pexumy (Oopvba c¢ abu-
omuueckumu paxmopamu cpedvt).

PesysibraTrom 60pbObl 32 CylLeCTBOBAHME SIBJISIETCS] yCIeX WJM Heyaauya AaHHbIX
oco0eil B BbDKMBAHUH U OCTABJIEHHH [TOTOMCTBA, T. €. eCmecmaeHHbill 0moop, a Tak-
)K€ CMeHa TePPUTOPHH, H3MEHEHHE SKOJIOrMUecKUX norpeGHoCTel U Ip.

EcrectBenHblii oT60p u ero ¢opmbl. [1o JlapBuHy, ecrecTBeHHbIH 0TGOP BbIpa-
JKaeTcsl B MPEUMYIIeCTBEHHOM BbDKMBAHHUM W OCTABJEHHH MOTOMCTBA HauboJiee MpH-
crnoco6J/IeHHbIME 0COOSIMH 1 THOesin MeHee npucrnocobaeHHblX. CoBpeMeHHasi reHeTH-
Ka pacuiMpu/a JaHHoe npejicTaBjieHue. PasHooGpasne reHOTHIIOB B MOMYJIALUSAX, BO3-
HUKalolllee B pedysbTare JCHCTBUS MPEANOCHIIOK 3BOJIOLUUH, MPUBOAUT K TOSIBJICHHUIO
(heHOTUITHUECKHX pas/IMunil MexXy ocoOsiMu. B peaysibrate 60pbObl 3@ CyllleCTBOBaHHE
B KQXK/I0H TOTYJISAMH BbDKHBAIOT U OCTABJSIOT TOTOMCTBO 0COOU C TI0JIE3HBIMH B JIaH-
HOil cpejie erotunamu. M ecsin B psijly nokoJsieHUH ecTecTBEHHBIH 0TOOp OyaeT coxpa-
HSATh TOJIBKO Takue (eHOTHIIbI, TO NPOU30HIET HarpaBjJeHHOe U3MeHeHHe reHOoHIa
nonyJsimn. CjaenoBaTesbHO, 1eHCTBHE 0TOOpA 3aK/aiouaeTcs B AU(depeHralnm (13-
OupaTesibHOM COXpaHeHHH) (PEHOTUNOB M BOCIPOMU3BENEHUH aJaNTHBHBLIX MEHOTHIIOB.
[Tockosibky 0TGOp TPOUCXOAUT MO (PEHOTHNAM, TO ITO OMNPEIeseT 3HAYUMOCTb he-
Homunuyeckol (moougurkayuorHoll) uameriusocmu B 3BoJiolud. PasHooGpasue
Mmodugpukayuii BIMSIET HA CTeNeHb pa3HooOpasusi (PeHOTHIOB, aHAJU3UPYEMbIX ecTe-
CTBEHHBIM OTGOPOM, U TI03BOJISIET BUY BBKUBAThH B U3MEHSIOLIUXCS YCJIOBUSAX CPEJIbI.
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Onnako  MoaudUKalMOHHAST  H3-
MEHYHUBOCTb HE MOKET OBbITh Mpej-
MOCBIIKOH 3BOJIIOIMM, TaK KaK He
BJUSIET HA TeHOMOH TOMyJISIIH.

Ecmecmesennoiii oméop —
HanpasaenHolll ucmopuveckuil
npouecc duggepenyuayuu (u3-
bupamenvHoeo coxpaneHus)
¢enomunos u socnpoussede-
HUA adanmuenslx 2eHOmunos
8 NONYAAYUAX.

B 3aBucumoctd oT ycsoBHi
cpetbl  OOUTaHMSI TOMYJSILUHA B
MpUpoie MOXKHO HaOGJIofaTh JBe
OCHOBHble (DOPMbI €CTECTBEHHOTO
otOopa: JABHXKYLUIMH U CTaOUJIHU3U-
pYIOLLMH.

Heuncywuii ombop neii-
CTBYeT B TMOCTENEHHO H3MeHsIIo-
IMXCS B OTpe/ieleHHOM Hampas-
JieHuHn yeaoBusx cpenpl. OH coxpa-
HSIeT TOJIe3Hble  OTKJIOHUBIIMECS [BmxyLmin ot60p CrabunuaupytoLmii oT6op
(heHOTHUIbI U yhaJsieT NpexxHue M
6ecrio/ie3Hble OTKJIOHUBLINECS (e-
HOTHIBL. [Ipy 9TOM NMPOUCXOAUT CABUT CPEJHErO 3HAYEHHST HOPMbI PeaKLMH TPU3HAKOB U
CMellleHHe UX BapHAIlMOHHOW KPUBOH B KOHKPETHOM HampasJ/enuu (puc. 48). Ecan ot6op
JIeHCTBYeT TaKUM 00pa3oM B psiy MOKOJIEHUH, TO OH MPUBOAUT K POPMHUPOBAHHUIO HOBO#
HOPMBI peaKLyH TPU3HAKOB B pedyJibTaTe 3aKpernJieH st HOBbIX alaNTHBHBIX T€HOTHIIOB B
NOMyJAsUKH. DTO SABJASETCS MPUIHHON MOCTENEHHOr0 MpeBpalleHust MOMnyJsiliii B HOBbIH
Bua. Vimenno takyio dhopmy or6opa Y. JlapBuH cunTas ABMXKYIIEH CHJIOH 3BOJIOLHH.

B pesysibraTe aeHcTBUS IBHXKYLIETO OTOOPA OJHU MPU3HAKK MOTYT HCUe3aTh B HO-
BBIX YCJOBHSIX, a IpyrHe — pPa3BHUBATbCS W coBeplieHCcTBOBaThes. Hanpumep, yrpara
KOHEUHOCTel Y 3Mell, TJ1a3 — Y MelllepPHbIX >KHBOTHBIX, KOPHEH U JIMCTheB — Y pacre-
HUI-NapasuToB WM yBeJHYEeHHE UTMHBI KOPHEH Y CKIepo(UTOB, MOBBIIIEHHE OCTPOTHI
3peHusi, cayxa, 0OOHSIHUS Y XHITHHKOB M UX JKEPTB.

Cmabuausupyrowuii omo6op jeicTByeT B HEU3MEHHbBIX U ONTUMAaJbHbIX IS 110-
nyJasini yenoBusix cpepl. OH coxpaHsieT npexKHUH PeHoTHN U yassieT aiobble OTK/I0-
HUBLIHeCs OT Hero deHoTunel. [Ipu 3TOM cpenHee 3HaueHHe HOPMbI peaKIMH TPHU3HA-
KOB He H3MEHsieTCsl, HO Cy»KMBaeTCst X BapHallMoHHas Kpuasi (cM. puc. 48). Cienosa-

Puc. 48. Cxema penicTBusi eCTeCTBEHHOro oTbopa
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JlvHryna
13 Tmna lneyeHorne

[aTTepus

[MHKro

Puc. 49. PenukToBble opraHu3mbl

TeJIbHO, PeHOTHITHUECKOe pasHooOpa3ue, BO3HUKAIOLLee KaK pe3yJ/bTaT AeHCTBUS pej-
MOCHIJIOK 9BOJIIOLMH, CHUKAETCS, YTO CMIOCOGCTBYET 3aKPEMNIEeHUI0 MPEKHUX T€HOTHITOB
¥ COXPaHEHHIO CylllecTBylollero Buaa. Pesysbratom faHHOH (opmbl oT6opa SBJASETCS
CyILIECTBOBAaHHE B HACTOSfIIEE BpeMs APEBHUX (pPEJUKTOBLIX) opraHu3moB (puc. 49).

m JIBHKYIIMMU CHJIAMH 3BOJIIOLIMK SIBJISIIOTCS €CTECTBEHHBIH 0T60p M Gophba 3a
cyulectBoBanue. Paznuuaior 1se gopmbl 60pbObl 32 CyLIECTBOBAHHE: MPSIMYIO
U KOCBeHHYI0 60pbOy. EcTecTBeHHBI 0T6GOpP — HanpaBJeHHbIH HCTOPHYECKHH
npotece auddepeHupalny (M136MpaTesbHOr0 COXpaHeHus1) PeHOTHIIOB U (op-
MUPOBAHMS1 alaNTHBHBIX I€HOTHIIOB B MomyJsuusx. B npupone Habstogaetcst
JIB€ OCHOBHbIE (DOPMbI €CTECTBEHHOTO 0TOOPA: ABHAKYLIMH U CTAOUIU3UPYIOLLHH.

1. Yem coBpemeHHOe npepcTaBneHne o 6opbbe 3a CyLLecTBOBaHWE OTNMYaeTcs OT ee

@ onpepenexus no JapsuHy? 2. B yem pasnuuve mexay npsmon n KOCBEHHOW 60pb6oii 3a
cyuwiectsoBaHue? MNpueeauTe npumepsbl. 3. OxapakTepusynte MexaHu3m OencTBus ecre-
CTBEHHOro 0T60pa C NO31LMIN COBPEMEHHON reHeTUKN. 4. Kakyto ponb B 3BOMOLUKN Urpa-
0T ABVXKYLUMA U CTabUIM3NPYIOLLMIA eCTeCTBEHHbI 0T60p? 5. Kak MOXHO O6bACHUTH,
YTO [0 HaCTOSALLEro BPEMEHWN COXPaHWUNMCL APEBHUE (PENIMKTOBbIE) OpraHn3mbl?
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§ 30. MNpucnocobneHnss — OCHOBHOI pe3ynbTaT 3BONHOLUM

Josroe BpeMsi MpPUCIOCOOJEHHOCTL OpPTraHU3MOB K cpejie 0OMTaHMsl CyuTajach
M3HaYaIbHON W JaHHOH TBOPLOM. JBoJioluonHas Teopust Y. [lapsuna nokasasna, 4to
MosIBJIEHHE TMPUCNOCOOJEHUH — afanTaluMii — 3aKOHOMEPHBIH pe3dyJsbTaT JAeHCcTBUS
ectecTBeHHOTo oTGopa. Kak u mouemy MeHsIIOTCS CBOWCTBA »KHUBBIX OpraHu3mMoB? HTo
obecreunBaeT yCTOHUHBOE BOCIPOM3BE/IEHHe STHX CBOWCTB B Psily MOKOJEHHH? IDTH
BOTIPOCHI IBJISIOTCS MPEAMETOM HCCJEIOBAHUN 3BOJIIOLIMOHHOW OHOJIOTHH.

MexaHu3M BO3HUKHOBeHUs anantauuid. Kaxkmoe mnpucnocobiieHne M BeCh MX
KOMIJIEKC Y OPraHU3MOB He TOSIBJISIIOTCS B ToTOBOM BHjle. OHU OpMUPYIOTCS TToCTe-
MeHHO B rpoliecce 6opbObl 3a CYLIECTBOBAHUE TyTEM €CTECTBEHHOro oTdopa ciydail-
HbIX HACJIEJICTBEHHBIX M3MEHEHHH, MOBBILIAIIIMX KU3HECTOCOOHOCTh OPraHu3MOB B
KOHKpeTHOH cpeze. Kiaccuuecknm mnpumepom, MO3BOJISIIOUIMM MPOCAEINTh MEXaHU3M
BO3HUKHOBEHHSI ajlanTaluil, siBJsSeTCsl PA3BUTHE TEMHOH MOKPOBUTEJbCTBEHHOH OKpa-
ckM y 6abouek Buua Gepesopasi nageHuna. UYyrb 6osee 100 et Hazan B AHTIMH OblIH
LLIKPOKO PaCMpoCTpaHeHbl 6€Pe30Bble MANCHHLbI CBETION OKPACKH ¢ HEOOJIbILIUM YHC-
JIOM TeMHbIX TATeH. JlHeM oHM cupesn Ha cTBoJjax Gepe3 M ObUIM MPAKTHUECKH He-
3aMeTHbl. B cBfI3M ¢ pasBUTHEM [POMBILLJIEHHOCTH BbIOPOCHI JibIMa W KOIOTH MO-
CTENEeHHO Oce/laih Ha CTBoJax Oepes, M WX Kopa rnpuobpesa TeMHbld 1BeT. Ha stom
(hoHe cBeTyible 6AOGOYKH CTAJH XOPOLIO 3aAMETHBI M AKTHBHO TMO€IaNUCh NTHLAMH. B
pesyJsibTaTe MyTaUMH y HeKOTOpbIX 6abouek MosiBusach TeMHasi okpacka. OHa paBaJja
UM IIpeuMyLliecTBO B Gopbbe 3a CyLLUeCTBOBaHHe, TaK Kak Jejajsa MeHee 3aMeTHLIMH
quist il (puc. 50). TemHble 6a60UKK COXpaHSJIUCH B pe3yJbTaTe eCTeCTBEHHOrO OT-
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CseTnbivi cTBON 6€pesbl

{ al

3akon4eHHbIn cTBON 6epesbl

Puc. 50. MyTaumoHHas M3MeH4YMBOCTb 6epe30BON NAAEHMLbI

MNpaBoo6nagaTtens HapogHasa aceeTa



120 [nasa 4

6opa U ocTaBJsIM NOTOMCTBO. [TocTerneHHO OHM BBITECHUJIM CBETJ/IbIX HaboyeK B Mpo-
MBIIIJIEHHBIX palloHAX, U T€ COXPAaHWJIHUCH TOJNBKO B CEJbCKOH MecTHOCTH. Tak 3a oT-
HOCHUTEJIbHO KOPOTKUE cpoK y 6abGouek BbipaboTanach agantalus K HOBbIM YCJOBUSIM
Cpesibl B BHJIE MOKPOBUTENBLCTBEHHON OKPACKH.

CnienoBatesibHO, JUISi BOZHHKHOBEHHST afanTalld HeoOXOJUMO Hajuuue 3JeMeH-
TApPHOTO 3BOJIOLMOHHOTO MaTepuasna (MyTalld M UX KOMOWHAIMH) W JBUKYILHX CHJI
sBoJIIOIIMK (6opbba 3a cyllecTBOBaHHE W ecTecTBeHHbIH oT6op). [losiBsieHue B mo-
NyJsiAKE YIAUHOTO (DeHOTHTIA — HOCHTEJsl LIeHHbIX MyTallMil — ellle HeJib3si pac-
CMaTpHBaTh Kak ajantauuio. Heobxonumo, 4ToObl ciyyaiiHble 1oJie3Hble OTKJIOHEHHS
OTZIeJIbHBIX 0COOeH MOJ NeHCTBUEM €CTECTBEHHOro 0TOOpa MPeBPATU/INCH B MOJIE3HbIH
NPU3HAK Il BCeH MOMYJISLMU WK BUAA B LEJIOM.

Buapl apantaymii. CyliiecTByIloT ciielylolliie BUIbI afantaiuyuil opraHu3MoB: MOp-
(pOJIOI‘I/I‘-IeCKI/Ie, CI)I/I3I/IO.HOI‘I/I‘-IECKI/IG, 6HOXI/IMI/I‘-I€CKH€, ImoBeaceH4YeCKHe (STOJIOI‘I/I‘-IQCKI/IG).

Mopgpoaoeuueckue adanmayuu — 0coGEHHOCTH OKPACKH M CTPOEHHs TeJa,
MoBbILIAlOIWe BbR2KMBAEMOCTbL OpPraHM3MOB B ILaHHOﬁ cpeje. M3 6GoJiblioro 4uc/a
MOpCl)OJIOI‘I/I‘{eCKI/lX aﬂamaunﬁ HanboJiee 3HAUUMBbIMH SIBJISIIOTCSI CpeacTBa MacCHBHOU
3alllMTbI: MOKPOBUTEJILCTBEHHAs W IpeaocTeperarouiast okpacka, MUMHUKPHsI. Onu 1no-
BBLILIAIOT LIAHC 0COOeH BBRKHUTL H OCTAaBUTH IIOTOMCTBO.

HOKpOBumeﬂbCﬁ’LBeHH(lﬂ OKpacka — OKpacKa TeJla OpraHusmoB, Mo3BoJidionias
UM CJIMTbCHA C (i)OHOM Cpellbl U CTaTb MeHee 3aME€THbIMHU /ISl Bparos. HOKpOBI/ITeJ'[b-
CTBEHHasi OKpacKa ObIBaeT OHOTOHHON MM pacusensioiei (puc. 51). Hanpuwmep, 3se-
JIEHbIE TyCeHHWla U KY3HEUYHUK IMOYTH HE 3aMETHbBI Ha (1)0]—[6 JIMCTLEB W TPaBhbI. 389[LL Oe-
JIFK, IT1ecCell, I‘OpHOCTaI;I He BHUIHbI Ha CII)OHe OeJioro cHera. XameJieoH 1 KambaJa MOTYT

OpOHOTOHHas PacuneHstoLian

Puc. 51. MNMokpoBuTenLCTBEHHAsA OKpacka

[MpaBoobnagatens HapogHasa acBeTa
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A5

Boxbs KopoBka 3mes acha

Puc. 52. lNMpepocTeperatoLyas okpacka

MEeHSITb OKPACKy TOJ LBET Cpeibl MyTeM Iepepacrpesesietiss MMIMEHTOB B KOXKHbIX
nokpoBax. THUrpbl eBa 3aMeTHbI Jlazke HA HEOOJbLIOM PACCTOSIHUM M3-3a COBMAIEHHUSI
M10JI0C Ha MX TeJle C YepeloBaHHeM CBeTa U TEHU B Cpele.

[Ipedocmepeearowas okpacka — sipkasi, XOpOLLO 3aMeTHas OKpacka Tesa y
HeCheOOHBIX UIH HMEIOIIUX CPENCTBA 3allUThl OPraHW3MOB. XHIIHHK, MbITAIOLIHNACS
CbeCTb TAKYIO KEPTBY, MOJyYaeT OTIOP U B JajbHellleM He TporaeT ocoOell ¢ Takoi
OKpacko#. Boxkbsi KOpOBKa MMeeT SIPKO-KpacHylo OKPacKy ¢ YepHbIMM TOUKAMH, KOTO-
past sIBISIeTCSl CUTHANIOM ee TOKCHYHOCTH. OChI, MUesibl U ILIMeJIH YepeloBaHHeM SIPKHX
JKEJITBIX W YePHBIX M0JIOC MPEAyNpeKAaloT 0 HaJMUMKM Yy HUX »Kaja. SoBHThIe 3MeH
06GbIYHO UMEIOT XOPOLIO 3aMETHbIH, KOHTPACTHBIE PUCYHOK Ha TeJie (puc. H2).

Mumurpus (ot Tped. mimikés — ToApaXKaTeNbHbIH) — TMoApaxKaHHe He3a-
LIMIIEHHBIX U CheNOOHBIX BUIOB MPEACTABUTEJSIM BUIOB, HMEIOIIUX CPEJICTBA 3aLIUThI
WK HecbeoOHbIX. [1pu 5T0M 06'beKTOM NojapaxaHusi MOTyT ObITb KaK *KHBOTHbIE, TaK
1 pacrenusi. Bun-noapakatesb BBOAUT B 3a0JlyKeHHe XUIIHUKA W [OBbILIAET CBOH
11aHe BbRKUTH. Hekoropble mMyxu (GoJibliierosioBKa, cupduaa, »Kypuyaika) i 6a6ouku
(CTEKJITHHUIIA ) TTOJIPAXKAIOT LIEPUIHAM U MuesiaMm. B slecax AMa3oHuu cpeiiy sioBUTbIX
6aboueK reJIMKOHML BCTPEUAIOTCsl OUeHb Ha HUX MOX0XkKHE ChbeloOHble 6abouKH U3 ce-
MeiicTBa GesisiHOK (puc. H3).

K cpencTBam naccMBHON 3alLMThl TAKXKe OTHOCSITCS TBEPble MOKPOBBI (PaKOBH-
Hbl MOJIIOCKOB, MaHLMUPH Yepernax) W Urjbl (€xXu, AMKoOpasbl). Y pacTeHdi 3Ty poJb
UrpatoT KoJitouku (6apbapuc, LIMMOBHUK, OOSIPBILLIHUK, aKallHsl) U KIyUHe JKeJe3UCThIe
BOJIOCKH (KpanuBa, miajdei, 60pIIeBHK ).

dusuonoeuveckue adanmayuu — OCOOGEHHOCTH IPOLIECCOB KHU3HEACATE/b-
HOCTH, OJIaronpusiTHbIE /sl »KM3HM B JAHHOHW cpeje. DTO ajanTtauuu Mo Mojlep-

[MpaBoobnagartenb HapogHaa aceeTa
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Aposutasa 6abo4ka renukoHuoa

BbensHka

Puc. 53. MUMUKpUs y HACEKOMbIX

JKAHUIO TIOCTOSIHHOM TeMIepaTypbl TeJsa: MOTOOTAEJeHHe, TENIoBasi OfbIIKA, Mbl-
lIeyHast JIpoxKb, pacllMpeHre M Cy:KeHHe COCyloB KoKW W jap. K HemocraTky Kucso-
pola y »KuTeJiell BbICOKOTOPHH BbipaboTasach ajantalysi B BHIAE MOBLILIEHHOTO KO-
JIMUECTBA 3PUTPOLIUTOB M IeMOrJIoOMHA B KPOBH. Y HbBIPSIIOLLMX BOJAHBIX »KHBOTHBIX B
MBILLLAX COAEPKUTCS OOJbLIOE KOJUUECTBO MHOIVIOOMHA, CBSI3bIBAIOILETO KHCJOPO/L.
K cdusnosiornueckum ajantauusiM MOXKHO OTHECTH CHOCOOHOCTb »KHBOTHBIX M pacTe-
HUH TOJIePKUBATh BOJHBIN GafaHc B opraHu3Me Tpu pasHoil oOecrneyeHHOCTH CPe/ibl
BOJIOH.

Bbuoxumuueckue adanmayuu — 0COOEHHOCTH XHMHYECKOTO COCTaBa Teja U
HUOXMMHUECKUX PeaKLUi, M03BOJIsIIOLIHe OPraHu3My pearupoBaTh Ha H3MEHEHHs! OKPY-
XKatolle#t cpenbl. [Ipy yBesMueHHH OCBELLIEHHOCTH YCKopsieTesl npolecce (poTOCHHTe3a
y pactenuil. ITpn HU3KOH Temiepartype cpe/lbl Y »KHBOTHBIX YCHJIMBAETCSl SHEPreTHYe-
cKuil oOMeH. 1151 npuBJeUeHHs] HACEKOMBIX-OMbIIWTENEH Y pacTeHHH CHHTE3UPYIOTCS
s(hUpHble Mac/a, MpUalolliie UBETKaM apomar.

Hogedenueckue (amonoeuveckue) adanmayuu — O0COOGEHHOCTH MOBeJE-
HHSI OT/EJIbHBIX OPraHM3MOB WJIM X TPyINI, HanpaBjeHHble Ha BbDKHBaHHE W pas-
MHOXKEHHE B JIAHHOH cpesie. Psii moBeneHUYecKUX peakuyi y OpraHu3MoB HOCHT BPOXK-
JIEHHBIH XapakTep (MHCTHHKThI). OHM MPOSIBASIOTCS B BHJE aKTMBHOTO COOPYKEHHSI
FHEe3/l WJIW HOP, HACHUXKUBAHUA SIULL, 3a00Tbl O [TOTOMCTBE, 6paqulx Urp, C€30HHbIX MHU-
rpauuii U ap. B TeueHue KHU3HM y 0coOeH TOSABJAIOTCS MPUOOpPETEHHbIE ajanTalyu
(ycnoBHble pedpsiekebl). Hanpumep, BbIGOp MeCT Jyisi HOUEBKH, 3aLLUTBI OT X0JIOJa HJIH
»Kapbl (3apbiBaHue B cHer, oOpa3oBaHHe TeCHbIX CKOMJIEHHH 0coGell BO BpeMmsi pes-
KOTO TOXO0JIOfIaHust ), 0ObeIMHEHHE B CTau JI/Is YCIIEIIHOK OXOThl, BLIOOP TPOI K BOJIO-
1ot0 U JIp.
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OTtHocuTeNbHBII Xapakrep npucnocodseHHoctu. JlioGoe npucrnocobiieHne oT-
HOCHTEJIBHO B MPOCTPAHCTBE W BO BPEMEHH, TaK KakK MOJIE3HO TOJBbKO B JJAHHOH cpejie
1 B JaHHoe Bpewms. CyllecTBYeT 1eJbli psij PaKToB, J0KA3bIBAOLIMX OTHOCHTEJbHBIN
XapakTep MpUCroco6JEHHOCTH.

Bo-nepsoix, Ipi H3MEHEHUU YCJOBHH CPeJibl UK TIEPEXofie B JIPYTYIO CPely Mo-
Jie3Hble TIPUCNOCOOJIEHHT MOTYT CTaTh GeCMoJe3HbIMU WK JayKe BpeaHbiMu. Hampu-
Mep, 3asl, 6ejsik B OeCCHEXKHyI0 3UMy ellle Oojee 3aMeTeH i XUIHHKOB. TeMHO-
okpauieHHble 6aboukH BUaa Hepe3oBast MAAeHUIIA XOPOIIO 3aMETHbI /IS MITHIL HA CBET-
JIBIX CTBOJIAX Oepe3 B CeJIbCKOH MECTHOCTH.

Bo-s8mopeix, H1 OIHO 3alIMTHOE MpHUCrocobeHrne He oGecrneunBaeT abCcoIOTHYIO
6e3onacHoCTb AJ1s1 uX obsanareseil. Tak, exx U MaHrycT MoryT 6e3 Bpena ajist cebst Jo-
BUTb SIOBUTBIX 3Mei, UMEIOLIUX TPEIyNpexKIatollyo oKpacky. Hekoropble nTHiibl no-
elal0T OC U MueJi, HeCMOTPsl Ha 2KaJio. KpynHble XulllHble MTHLBI KOPMSITCS uepenaxa-
MU, Ub€ TEJIO 3allHUIIAET TBEP/bIH MaHLHUPb.

B-mpemeoux, HasMune Heleseco00pa3HbIX MPU3HAKOB WJIM HEOTPaBJAHHOIO I10-
BeJICHUSI OPraHU3MOB JIOKAa3bIBAET, UTO HE BCe MPHU3HAKH roJie3Hbl. Hanpumep, y rop-
HBIX TyCel UMEIOTCS MEPENoHKU Ha Jlanax, XOTs OHH He MJ1aBatoT. 3UMOH MpU HACTYTI-
JIEHUH TEMJIOH MOTo/ibl HEKOTOPbIE PACTEHHs] MOTYT 3alBeTaTb. XOJOAHOH BECHOH MO-
JKeT HabJI0IaThesl MPUJIET BOJOT/IABAIONIMX MTHIL €llle 0 BCKPLITHS BOJOEMOB.

B-uemsepmolx, HaInUKMe y OPraHU3MOB PYOUMEHIMO8 — OPraHoB, YTPATHUBIIHX
CBOC 3Ha4YeHUEe U HaxoAdAlLIUXCda Ha CTaJuu UCYE3HOBCHHUA. 9’[‘0 JIOKasdblBaeT, 4TO IpH-
crnocobJieHust BPEMEHHbI U MOT'YT HUCUE3dTh. Hanpnmep, Yy yeJioBeKa €CTb KOIMYHK, CO-
CTOHLLLI/Iﬁ U3 PYAMMEHTApPHbIX XBOCTOBbLIX [MO3BOHKOB, XOPOLIO pPa3BUTbLIX Yy JdaJIeKUX
NpeJKOB UesloBeKa, KUBLIUX Ha AepeBbsix. [Ipu HazeMHOM oOpase »KU3HH XBOCT yTpa-
THJI CBO€ 3HAUEHHE H YJAJSETCs €CTECTBEHHBIM OTOOPOM.

Jly1s1 BOBHUKHOBEHUS ananTaldd HeoOXOAUMO Hajuyue 3JeMEHTAPHOro 3BO-
JIIOLIMOHHOTO MaTteprasia (MyTaluid U UX KOMOMHALIMIH) W JBHXKYIIMX CHJI 9BO-
JIOLMK (6OPLOLI 3a CYIIECTBOBAHHE M E€CTECTBEHHOro 0TOOpa). AnanTaiyu
MOryT ObITh MoOpQoJsioruueckue, (HU3UM0JOrHUecKhe, OHOXUMHUYECKHE, T10-
BefeHueckue. Jlio6oe npucnocobseHue OTHOCUTENBHO B MPOCTPAHCTBE H BO
BpeMEeHH, TaK Kak IMOJIE3HO B JJAHHOW cpelie W B JaHHOE BPEMSl.

1. PackpoiTe mMexaHn3m BO3HMKHOBEHUS agantauui. 2. OxapakTepusyihTe pasHoobpa-
3re mopdonornyecknx apgantaunin. 3. YKaxurte, KTO U3 MepeynCcrieHHbIX OpraHM3MoB
MMEET MOKPOBUTENbCTBEHHYIO, @ KTO — MnpeaynpexaatoLLyto OKPacKy: Ky3He4nK, 60xba
KOpOBKa, ropHOCTan, Lmenb, TUrp, neceu. 4. MNMpusegute npumepsl OU3NONOrMHECKUX
N BMOXMMMUYECKMX afanTauuini y pacTeHUi M XMBOTHbIX. 5. Yem pasnuyatoTca BpOX-
[OeHHble 1 NpuobpeTeHHble NoBefeHYeckue agantaunn? 6. MNMpueeaute gokasaTenscTea
OTHOCUTEJNIbHOrO Xapakrepa Mnpucrnoco61EHHOCTU.
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§ 31. Bupoo6bpa3oBanue. ®akTopbl U cnocobbl BUA006Pa30BaAHUS

[lonsitue o Bupood6pasoBanuu. [IpusnaBas peanbHocts Buja, Y. JapBuH J0-
KasaJji, 4To B MPUPOJIE TOCTOSIHHO MPOUCXOAUT Tpoliece 8udoodpa3osanus — BO3-
HUKHOBEHHS] HOBBIX BHUJIOB HA OCHOBE CYLIECTBYIOIIUX MO BJAUSHUEM JBUKYLLHX CHJI
sBoJItOLMU. COTJIACHO COBPEMEHHBLIM MpeJCTaBJeHUsIM 06 3BOJIIOIMH 00pa3oBaHue
HOBOrO BUJA MPOUCXOIUT B Mpejesax MomnyJssiiid — 3JeMeHTapHON eJMHHULbl 9BO-
gotyu. [lonyasiuuu siBJASIOTCA FeHETUYECKH OTKPLITHIMUA cHcTeMaMmu. M nmoka mex-
Jly HUMM TPOUCXOJUT TMOTOK I'€HOB B pe3yJbTaTe MHUrpaluud ocoOel, BHJ OCTAeTCs
€/IMHON TeHeTHUYeCKH 3aKpbIToH cucteMoil. OJHaKO BO3HUKHOBEHHE H30JIsALUK (6a-
pbepa) Mexkiy JBYMS MOMYJIALUUSMH MPUBOAUT K HAKOIJICHUIO B HUX HACJEICTBEH-
HBIX pa3aMuui, MPENATCTBYIOUMX CKPEUIMBAHUIO 0COOEH STHX MOMYJIALUN MPU MO-
CJEYIOUIMX BCTpevyaxX. DTO J0KA3bIBAET, UTO MOMYJSIMH CTAHOBATCS T'eHETHYECKH
3aKPBITBIMH CHCTEMaMH — H, CJeI0BATeIbHO, HOBLIMM BHAAMH. 3HAUHUT, MMPOU30-
1eJ1 mpouecce BUa006pasoBaHusl.

Budoobpaszosanue — 380a104UOHHbLE npoyecc npespaujenus zenemude-
CKU OMKPbIMbIX CUCMeM — NONYAAYUL — 8 2eHemudecKu 3aKpslmole cucme-
MblL — HOBble 8U0bL.

Bunoo6pazoBaHue — 3TO CJIOKHBIH W JIUTEJbHBIA MpOLECC, BKAOUAOUIMHA Npo-
MEKyTOUHbIE CTaJMU U TPeOYIOLIMHA HaJIUUHs ONpeeJIeHHBIX (aKTOPOB.

®akTopbl BHUI000pa3oBaHMsi. B ronyssiusx ojHOro BHua JeHCTBHE pearno-
CblJIOK 2BOJIIOLUMH MPUBOJAWUT K BOSHHUKHOBEHHIO pa3Hoo6pasnﬂ d)eHOTl/IHOB U I'eHOTH-
1OB. DTO §IBJSIETCS] OCHOBOH JIsi 6OpbObI 3a CyLLECTBOBAHHE W €CTECTBEHHOIO OT-
6opa. IlelicTBHe ecTeCTBEHHOro 0TOOpPA Ha MOMYJSIHM, YCJIOBUS OOUTAHHSI KOTOPbIX
pasMyaloTesl, JeaeT UX HEMHOrO pasHbiMH. OjHaKO pesyJsbTathl oTOOpa OymyT HHU-
BEJIMPOBATLCS, €CJIM 0COOU MONYJISIMEA HAUHYT CKpPeLMBaThesl Mexky coboil. Jlast Toro
uToObl HA YPOBHE STHX MOMYJSLMEA HavaJjCcsl TPollece BUI006pa3oBaHusl, MeKIy HUMH
HeoOXOIMMO HaJlMuke H30JSILUH, MPEeNsTCTBYIONel 06MeHy reHeTHuecKoi HH(popMma-
uueil. Beiessiior 1Be hopMbl H301IMK: reorpaduyeckyio U GHOMOTHIECKYIO.

Teoepagpuueckasn (npocmpancmsennas) usoaayus — obocobjeHne ornpe-
JIeJIeHHON MOTYJISILMK OT APYro# TMOMYJISIHKY TOTO Ke BHAA KaKMMH-JHOO0 TPYIHO TIpe-
onoJuMbIMU Oapbepamu. [lepasi npuuMHa — OoJiblUHe TEPPUTOPHAJIbHBIE Pa3pPbIBb
MeEXKIAY MNonyJsiuusAMH 'y BHAOB, MMEIOLIUX MO3aW4Hble apeaJibl. BosuukHoBeHue 3THX
pa3pbiBOB MOKET ObITb CBSI3aHO C JIGAHHKAMH, AESITEJIbHOCTbIO YeJOBEKA WM pacce-
JIeHUeM TOMyJISIMI 3a Tpejiesibl UCXOJHOrO apeaJsia. Bropasi npuunna — reorpadu-
yeckre Gapbepbl pasaHUHON MPUPOJIBI, pasiessiiolle Monyasuun (pPeKu, ropsl, yie-
Jibsl, YUaCTKM Jieca, Jyra, 6ojoTa). [eorpaduueckasi u3oJsiusi NpensTcTByeT cBoOOj-
HOMY CKpelIMBaHUIO 0c00eil pasiesieHHbIX MOMyAUH BCJIEACTBHE HEBO3MOXKHOCTH HX
BCTpeUH M3-3a reorpacuueckoro 6apbepa.
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buoaoeuueckaa uzonayusa o6ycnoBseHa OMOJOTMYECKHUMH Pa3IMYHTMKE MKy
0coOSIMHU HOHy.HHIJ,I/Iﬁ. B saBucumoct# ot XapakTtepa pasumqm"l BbIJICJISIIOT YETbhIpEe BU/A
GHOJIOrHYECKOH M30JISILIMU: 9KOJOTHUECKYI0, 3TOJOMHUEeCKY0, MOP(O(U3HONOrHYeCKYO
U T€HETHYECKYIO.

IKoaoeuneckas u30a4us 00yCJOBJIEHA CMELIeHHEM pPernpoiyKTHBHbLIX Ile-
pHUoI0B (CpOKOB UBETEHHUs1, THe310BaHusl, CllapuBaHWusl, HepeCTa) WJIKX pasHbIMH Me-
CTaMU pPAasMHO2KEHUsA, HTO MPENATCTBYET CBO6OILHOMy CKpeLIUuBaHuIo ocobel rnomny-
JIALIUH.

Ecnn [onyJiskuu TpaBsiHUCTbBIX paCTeHI/Iﬁ rnornajaroT B 30HY IOBbLILIEHHOIO YBJIA2KHEHHUs1, TO Y HHUX
M0 CPpaBHEHHUIO C IPYTUMHU MOMYJALIHUAMH CABUTAIOTCA CPOKH LIBETCHHUS. Y NTULL TTOMMYJISILUKA OAHO -

ro BuJla MOI'yT pasJ/iMd4aTbCsd CPOKaAMH I'HE310BaHus U CllapuBaHUsl B 3aBUCUMOCTHU OT PacIioJiozxKe-
HHUS THE3J B PA3HBLIX YACTAX KPOHbLI A€PEBLEB WJIU B KyCTAPDHUKOBOM sipyce. TZIK, B MocKoBCKO# 00/1aCTH
OJHa 4acCTb 3516JIMKOB FHE3IMUTCsl B JleCaX TaeKHOI'o TuIla, a JApyrass — B HEBBICOKHX W PEAKUX HacazKie-
HHUSAX, YTO OrpaHUYNBACT BO3MO2KHOCTL MX CllapUBaHHUS.

Imonoeuneckas uzorayus oOycJoBIeHa 0COOEHHOCTSIMU TIOBeeHHsT 0co0el B
O6pauHblil nepuoj. HuutoxkHble Ha MepPBbI B3TJISA OTJIWUUS B PUTyaJax yXayKHBaHUS
npuH 0OMeHe 3pUTEJIbHbIMH, 3BYKOBBIMH, XUMHUECKUMU CHTHAJAMHU MOTYT MPHUBOIUTDH K
MpeKpalleH’io 3TOr0 pUTyasa U OTpaHHUEHHIO ClIapUBAHMUS.

Mopgogusuonroeuneckas usoasyus oOycaoBIeHa pa3IHUUIMU B pa3Mepax 0co-
6ell WIH B CTPOEHHH MYMKCKHX KOMYJSITUBHBLIX OPTaHOB (HEKOTOPble BHJbl JIETOUHBIX
MOJIJIIOCKOB, I'pbidyHOB). OHa He MelllaeT BCTpeue I0JIOB, HO MPEMNsTCTBYeT CKPELH-
BaHWIO 0co6ell H3-3a HEBO3MOXKHOCTH OTIJIOIOTBOPEHHUS.

lenemuueckasn usoafayus oOycnoBieHa KPYTTHLIMH XPOMOCOMHBIMU ¥ T€HOMHBIMH
nepecTpoiKaMu, BbI3bIBAIOIIUMH pasJjiMins B uucie, gopme u coctaBe xpomocoM. OHa
He TIPENsATCTBYET BCTpeue MOJIOB U OTJIONOTBOPEHHI0. Ho B To »Ke BpeMsi MCKJOUaeT
o6MeH reHeTHUecKoH HHMOpMalMeld Mexjly MOMyJSAIUAMH BCJEACTBUE THOEJNH 3UTOT
nocJe OMJOJOTBOPEHHS], PA3IUUHON CTeNeHN CTEPUJILHOCTH THOPUIOB U HUX MOHUMKEH-
HOH »KM3HECTTOCOOHOCTH.

JleiictBre  Jsit0O0OK  hopMbl  M30JISILMM ~ HA  3BOJIIOLMOHHBIA ~ MaTepu-
aJl  HeHamnpaBJEHHO, HO sBJseTCs 0053aTe/NIbHbIM  YCJIOBHEM YCHJICHUS Te-
HETHUECKHUX pasJUuuil  Mexiay TMomnyasiuusaMu. BaxkHas XapakTepucCTHKa H30-
JAUMM — ee JUIMTEJbHOCTb, OJarofapsi ueMmy JeHCTBHE pa3HOHANpPaBJIEHHOTO
€CTECTBEHHOIr0 0TOOpPA MPHUBOJIUT K PACXOXKIEHHIO NPU3HAKOB TMONyJsiuil — dusep-
2eHyuu. B pesyasrarte nonyJsiudu npeBpalialoTes B pa3Ho8UOHOCTILL, WIH DPACOL.
CoxpaHeHHe H30JISIUMU MPUBOANT K YCHJIEHHIO pPas/Mudiil MeXIy PasHOBHIAHOCTS-
MU, W OHH MpeBpallaloTcs B nodsudel, a 3aTeM B HOBble 8Udbl, KOTOpble He Oy-
JIyT CKPELMBATBLCS JlaxKe MPH OTCYTCTBUU MpPEXKHEH M30JISIUH ( PernpopyKTHBHAS H30-
JISILHS ).
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Takum o6pasom, dakropamu BHI00OpA30BaHUsT (CM. CXeMy) SIBJASIIOTCS MPEANo-
CbUIKM (MyTallMOHHAsi ¥ KOMOWHATHBHAS W3MEHUYHBOCTh, TOMYJISIIHOHHbIE BOJIHBI, MO-
TOK 1 Jipefih reHOB, U30JISILMS ) U IBHAKYILIHE CHJlbl (GopbOa 3a CylIeCTBOBaHUE U ecTe-
CTBEHHBbIH 0TGOpP) 3BOJIOIMH. [Ipoliecchl, MpoTeKkatole BHYTPH BHIAa HA ypOBHE MO-
MyJISILMIA TI0/L ISHCTBHEM 3THX (DAKTOPOB W TMPUBOJSLIME K 00pa30BaHHIO HOBBIX BHJIOB,
MOKHO PaccMaTpUBaTh KaK HauyasbHbIA 3TAM 9BOJIOLUUH — MUKPOIBONIOYLIO.

Bupoo6pasosaHve \

EcTtecTBeHHbIN zonsauns
oT60p

|

Bopbb6a
3a CyLLlecTBOBaHME

|

| [MoTok reHoB }—> OneMeHTapHbIN IBOSTOLMOHHbIV
marepvan (pasHoobpasve <—{ [MonynsuMoHHbIE BOSHbI
| Opewnd reHos }—> reHOTUMNOB N DEHOTUIMOB)

|

HacnepctBeHHas M3MEHYMBOCTb
(MyTaumoHHas n kKombnHaTMBHas)

Jasiee sBoJIOLIUS TTPOJIOJ/IKAETCS HA YPOBHE BUOB, POJOB, CEMEHCTB MO TOMY 2Ke
MeXaHU3My W MOJ A€HCTBUEM TeX K€ MPEANOCHUIOK U JABHXKYLIUX CHJ 3BOJIOLKMH. DTOT
STarn 3BOJIOLMH HA3LIBAECTCS MAKPOIBOAoyLell. MUKPOIBOMIOIUSA U MaKPO3IBOJIOLHS
SBJIAIOTCS STAalaMU €IMHOTO 3BOJIOLMOHHOTO TMpolecca.

Cnoco6bl  BUaoOOpa3oBaHusa. B 3aBucumoctH oT Gopmbl M30JSLUKH  MOMY-
JSIUME  BBIIEJISIOT JiBa crioco6a BUA00OPa30BaHMS: asloNaTpuieckoe W CHMIAT-
pHuueckKoe.

Aanonampuueckoe (ot rped. dllos — pasHblii, pdtris — poauna) sudoobpa-
308aHue TIPOTEKaeT MpH HAJUUMHK TeorpauiuecKor U30JSIIMH, KOTa MOMyJ/IsIIUN pas-
0611eHbl GOJBLUIMMHY PACCTOSHUSIMU HJIM TeorpauyecKUMHU MPensiTCTBUSIMHU (pUC. 54).
O6pagyiolliiecs py 9TOM reorpauueckie pachl U MOJIBHLI UMEIOT apeasibl, KOTO-
pble He MepeKphIBAIOTCS ¢ MAaTePUHCKUM apeasioM. [Ipumepom ajionaTpuueckoro Bu-
1000pa3oBaHust MOKeT ObITh HaJMuMe JBYX TOJABHMIOB aMePUKAHCKOH OeJIKM M Tpex
MOJBUIOB TOJyObIX COeK, OOWTAIOLIMX B Pas3HbIX reorpaduueckux paiionax CeBepHOi
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Bua npepctasneH ogHon nonynauunen

1

Monynsauus Monynauwms

Bua pasgenuncs Ha aBe nonynsiuum,
2 MMeloLLmMe orpaHUYeHHbI 0BMeH reHamm

MNonsug,
MooBua

Monynauun ctanu nogsmaamu n3-3a
Hanuuusa reorpadmnyeckon N3onsLmmn

3

4

[NoaBmabi NnpespaTuinchL B HOBbIE BUAbI

Puc. 54. Cxema annonaTpr4eckoro B1aoo6pasoBaHus

Amepuku (puc. 55), a TakkKe Tpex TOABHAOB OOJIBIIOH CHHHIBI HA €BPOA3HATCKOM
KoHTHHeHTe. CylIeCcTBYIOT TaKxKe MOJBH/IbI BOPOObEB, KPAMHWBHUKOB, JISTIOB, KOTOpbIE

MMEIOT pasHble apeasibl PacnpoCTpaHeHHUsl.

Cumnampuyeckoe sudoobpaszosanue (0T rpey. syn — BMecTe, pdtris — po-
JIMHA) TIPOTEKAeT TMpH HaJIWUuK OHOJIOTHYeCKOH H30JISIIUH, KOTAA MOTYJSIMH HaXo-
JSATCS B MpejieiaXx MaTepuHCKOro apeasa, HO He MOTYT CKpelUBaThCsl B CHJIy GHO-
JIOTHUECKUX pa3/inunil Mexay ux ocobsmu. CHMMIatpuueckoe BUI00O6pa3oBaHHe MO-
XKeT MPOSIBASATBCA Y PacTeHUil TPH CrelHaNu3allid HaCEKOMbIX-OMbIINTENeH B OIbI-

Puc. 55. MNMpumepbl annonatpuyeckoro BMOoo6pas3oBaHUs

[MpaBoobnagatens HapogHasa acBeTa
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JIEHUH 1IBETKOB omnpejiesieHHON (opmbl. Hanpumep, nuesbl ABASIOTCS M30JHPYIOLIMM
(hakTOpOM MKy pacamMd pacTeHWH JbBHHOrO 3eBa. OHM HMKOIZIA HE MEPEXOisT ¢
o6J1eTa 1IBETKOB OJHOH pachl Ha Jpyryto. ¥ OoJblIOro norpemka, 6esoii Mapu oopa-
3yI0TCSl CE30HHbIC Pachl, pas/uyarolidecst 0 CPOKAM LBeTeHHs. ¥ psila BHIOB Pbid
(cesbilb, OKyHb, CasaH M Jp.) COCYLLECTBYIOT CE30HHbI€ pachbl C pPasHbIMH CPOKAMH
HepecTa.

E] Bunoo6pagoBaHue — 3BOJIIOLMOHHBIH MpoLece IpeBpalleHks TeHeTHue-
CKH OTKPBITBIX CHCTEM — TMOMYyJSIUMH — B F€HETHYECKH 3aKpPbIThle CHCTe-
Mbl — HOBble BHbl. PakTopamMu BHL00OPA30BAHUS SIBJSIOTCS: TPEANOCHIIKHI
U JIBMXKYLLME CHJIbl 3BOJIOUMH. BbinessiioT reorpaduueckyio u GuoJoruye-
CKyto (hopMbl MoK, B 3aBucHMOCTH OT (hOpMbl U30JSILMK B IPUPOLIE MO-
JKeT MPOTEKaTh ajjionaTpuyeckoe WM CUMIIATPpUUYeCcKOoe BHA000pa3oBaHUE.
BuiooGpasoBaHue siBJISIETCS pe3yJ/ITATOM MHKPO3IBOJIOLMH.

1. Yem coBpemeHHOe npencTasneHne o BUAO06Pa30BaHUM OTNINHAETCA OT JAapBUHOBCKO-

ro? 2. Kakne copmbl nsonauum Beigensiot? B yem mnx pasnuuma? 3. Oxapaktepudyite
Ccnoco6bl BUoo6pasoBaHus. Yto mexay Humm obuiero? B vyem pasnuyna? 4. Packporite
MEXaHU3M MUKPOIBOSIOLNN.

§ 32. 06wWas xapaKkTepucTUKa CUHTETUYECKOM TEopuu 3BONHOLMUM

[IpoaHaM3upoBaB MCTOPHIO PA3BUTHS SBOJIOIMOHHON TEOPHM [0CJE BBIXOAA B
ceerT B 1859 1. knuru Y. JlapBuna «O NMpoUCXOXKIEHHM BUJIOB MyTEM €CTECTBEHHOTO
0T60pa», MOXKHO BBIIEJIUTh YEThIPE OCHOBHBIX 3Tara.

I. ®opmupoBanue kiaccuyeckoro aapsuHusma (1859—1900 rr.). Bo Bro-
po#i nosioBuHe XIX B. HabGJofaeTcsl LIMPOKOE pacrpocTpaHeHHe SBOJIIOLMOHHBIX HeH
Y. JlapBuna B ecrectBo3Hanuu. [Ipoucxoaut hopMUpoBaHie HOBBIX HAYUHbIX HATpaB-
JIGHUI: 3BOJIIOLIMOHHOW MaJICOHTOJIOTMH, 3BOJIOLMOHHONH CPaBHUTEJLHOW 3MOPHOJIO-
TUH, UCTOPUUECKOH Ouoreorpaduu, 3K0JOTHH U JIp.

OcHoBHbIe mosioXKeHUs Teopur Y. JlapBWHA MOCTY:KHJIW HAydHOH OCHOBOH s
pasBUTHSL ucmopuieckol buoeeoepagdhuu. 3a KOPOTKWE mNepuop GJaarojapsi uccie-
JIOBaHUsIM B oOJsiacTi Guoreorpaduu yaajoch BbISICHHTb pacripejiesieHle BHJIOB pac-
TEHWH W >KUBOTHBIX HE TOJIKO B TPOCTPAHCTBE, HO U BO BPEMEHH C Y4eTOM HCTOPH-
YeCKHX CBsi3el MexJly HUMH. DoJibliiol BKJIAJ B PA3BUTHE TOrO HAINpPaBJIEHUS BHEC/U
A.H. CeBepuos, A.H. bekeros, A. Yonsnec u ap. [locne nosiBnennsi yuenusi o
6opbOe 3a CyllecTBOBaHHE TOSBUIACH IKOJOTHS, KOTOpash CTaja pa3BUBATbCs Kak ca-
MOCTOSITeJIbHAS HayKa O B3aUMOJEHCTBUU OPraHU3MOB CO CPeIOH.
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A. H. CeBepuoB (1866—1936) — pycckuii 61onor, 0OCHOBOMO-
NOXHVIK 3BOSIOLMOHHOM MOPMONOrnm XXUBOTHbIX

I1. Kpuauc knaccuueckoro papsunuzma (1900—1920rr.).
B nauase XX B. 6611 nepeoTKpbIThl 3aKoHbl [. Men e ns,
Hauaja pa3BUBATbCSl reHeTHKA. LFe JOCTHXKEHHS] HUCMOJib-
30BaJIMCh JUIsl KPUTHKM AapBHHM3MA M3-3a HENpaBHJIbHOH
UX TpakToBKH. OMHOKON reHeTHKOB ObUIO Mpe/cTaBeHke
06 aGCOMIOTHOM TOCTOSIHCTBE T'€HOB M MyTallMsiX, Kak pe-
3yJiTaTe yTpaThl OTAebHbIX TeHoB. [loJsaranock, 4To 3BO-
JIIOLMST MOXKET OCYILECTBJSITHCS HA OCHOBE TMOPHAM3ALINH.
TBopueckasi poJib ecTecTBEHHOro oT6opa OTpULAJIACH.
DTOT Mepuoj MOXKHO YCJIOBHO HAa3BaTh MEPUOJIOM 2eHemuieckoeo anmuoapeunHu3ma.

IIlI. Tlepuon cHHTE3a reHEeTMKH M KJaccHyeckKoro napBuHudma. Pasutue no-
nyasiunoHHoro noaxoaa (1920—1930 rr.). Baxuyio pojib B CHHTe3e T€HETHKH H
JapBHHU3Ma CbhIrpasia XpoMocoMHast Teopust HacaeactBenHoctd T.I. Moprana wu
thopMHpOBaHue MpejCcTaBaeHuss 0 MyTauusix. DoJibiiol Bkaan B U3yueHHe M3MEHUH-
BOCTH MPHUPOIHBIX TOMYJSIMHA PAaCTeHHH M »KUBOTHbIX BHecsau ydenble H. M. Bapu-
aoB, C.C.YerBepukon, @. I lo6pxanckui u ap. OHU cobpasid oOLIMPHBDI
MaTtepuas O JIOKAJbHbIX MOMyJSMAX PA3HbIX BHAOB W MPOBEJH aHANU3 HX reHeTHue-
ckoil uamenuuBoct. C. C. YeTBepHKOB BrepBble OLIEHHJ M MOKa3aJ, HACKOJbKO Be-
JIMKA CKpBITasl reHeTHUecKasi M3MEHUMBOCTD (pelecCHBHbIE MyTallii) MPUPOIHBIX T10-
nyasitnid. OHa NpejCTaBJsieT TeHeTHUeCKYl0 OCHOBY JI/Isl €CTEeCTBEHHOro oTOopa.
P A ®uwep, H. I1l. Iy6unun, C. PaiiT u apyrue ycTaHOBUJIH, UTO H3MEHEHHE
YacTOThl BCTPEUAEMOCTH T'€HOB B pe3yJbTare KoJeOGaHus UYUCIEHHOCTH MOMyJIsiini
uMeeT GoJiblIoe 3HAUEHHWe Ui IBOJIOLMH. [eHeTHKa mo-
MOTJIa BBISICHUTb POJIb OTJIeJIbHBIX (DAKTOPOB 3BOJIOLMH
1 copMHpPOBaTh MpeACTaBeHHe 06 3J7eMeHTapHOH eu-
HUIle 3SBOJIIOLUMH (MOMyJIsilMK), a Takke 00 3JeMeHTap-
HOM 3BOJIIOLIMOHHOM Martepuase. Bece sTo mpuseso K co3-
Januio ydenust o mMukpo3ssosounu (P. I Jlo6pxkaHckui,
H. B. Tumodeen-PecoBckuii).

IV. ®opmupoBaHue CHUHTETUUYECKOW TEOPUU IBOJIO-
uuu (HeopapBuHusama). PazButue skocucremHoro noa-
xona (1930—1950 rr.). Ha nanuom ucropuueckom sra-

C. C. YetBepukoB (1880—1959) — pyCCKMI reHeTuK, OauH 13
OCHOBOTMONOXHVKOB 3BOSTIOLIMOHHOW M NMOMYNALUMOHHOW FEHETUKN
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B. H. CykaueB (1880—1967) — pycckuin 60TaHuK, reorpad
M necosep, OOVH U3 OCHOBOMOMOXHWKOB GMOreoLIeHONOrnm

ne Gaaromapsi Tpynam B. M. Bepuanckoro, A. Tencau,
B.H. CykaueBa u apyrux pasBuBaercsi ydenue o0 3BO-
JIIOLMK  GMOTEOLIEH030B (3KochcTeM) W Guocdepbl B 1e-
Jgom. Ha ocHoBe yuyeHHsi 0 MHUKPO3BOJIOLUMN W TPYJIOB Bbl-
llleyKa3aHHbIX yueHbIX pa3pabaTbiBaeTcsi ydyeHue O Ma-
kpospostotun (A. H. Cesepuos, M. VM. lllmanbraysen,
H. Y. Basuios, /Ix. [ Cumncon) — BTOpoM 3Tarne 3B0-
JIIOLUMOHHOTO Tpoliecca. OObeanHeHne JaHHbIX SBOJIOLHOH-
HOH TeHETHKH C pe3dyJbTaTaMu H3yuyeHHsl MonyJsiuui, 6uo-
11eHO30B U GHocepbl Ha OCHOBE KJACCHYECKOrO JapPBHHM3MA MPHUBEJIO K M0SIBJEHHIO
CHHTETHUECKOH TEOPHH IBOJIOLMH (HEOJapBHHU3MA ).

OcHosHble NON0NCEHUA CUHMemMUYecKoll meopuu 360A104UL

1. DjieMeHTapHON eIMHHUIIEN IBOJIOLUU SIBJSIETCS TIOMYJISILHSI.

2. Ilpeanocbikk 3BOJIOUMM — MYTALMOHHBIA Mpolecc, KOMOMHATHBHAS H3MEH-
YMBOCTb, TOMYJSLUHOHHbIE BOJHbBI, MOTOK U Jpeii( reHoB, H30JSIIHS.

3. DJieMeHTapHbIi 9BOJIOIMOHHbIN MaTepuas — TFeHOTHITMYeCcKoe pasHoobpasue
TOMYJISILMKY KaK pe3yJ/ibTaT MyTalldidl U WX KOMOWHAIMH, U3MEHEHHS] COOTHOILIEHHS Te-
HOTUIIOB B TeHO(OH]IE.

4. OcHoBHast IBMXKYLIASI CHJIA SBOJIOLMH — €CTEeCTBEHHbIH 0TOOP, MPOTEKAIOIIH
Ha 0CHOBe GOPLOBI 32 CyLLECTBOBAHHUE.

5. DBOJIOLUA HOCUT AMBEPreHTHBIH XapakTep, T. €. Ha OCHOBE OJHOH MPEIKOBOH
(hOpMBbI MOXKET BO3HHKHYTh HECKOJILKO HOBBIX ()OPM, HO Kakiasi H3 HUX UMeEeT TOJbKO
OJIHOTO TIpeaKa (MOHO(MUIIETHUECKOE TIPOUCXOXKIEHHE ).

6. OBoJsiolUs MpoTeKaeT MeYIEHHO W TOCTENeHHO.
Bunoo6pasoBanne Kak 3Tan 3BOJIOLMH BKJIOYAeT MpoMe-
JKYTOUHBbIE CTAIUH — Pa3HOBHAHOCTH W MOJBHIbI.

7. Bun cyuiecTByeT Kak LieIOCTHAsl, T€HETHUECKH 3a-
KpbITasi cucrtemMa. Ero 11e/10CTHOCTb MOIEpKUBAETCS 3a
cyetT oOMeHa reHaMM Mexy MOMyJsLUUsMH (MOTOK IeHOB)
B pe3yJbTaTe MHUIpaLUu 0COOeH.

8. Ilpucnocobienus (ananrtaiud) GOPMUPYHOTCS TOJ
JIeHCTBHEM €CTECTBEHHOrO 0TOOPA U SBJSIIOTCS 3aKOHOMEp-
HbIM Pe3yJIkTATOM 3BOJIIOLIHH.

N. U. lmanbray3eH (1884—1963) — pycckuin 6uonor, Teope-
TUK 3BOJIOLIMOHHOIO YHeHUs
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E] Bo Btopoit mosoBune XIX B. sBosonmonHble wued Y. JlapBuHa mosyuu-
JIU LIMPOKOE pacnpocTpaHeHHe B ecrecTBo3HaHMH. OaHako B Hayaje XX B.
pa3BUTHE TEHETHKM TPHUBEJNO K KPUTHKE JAapBHHM3MA HM3-3a HENpaBUJIBHOM
TPAKTOBKH ee OTKPbITHH. [/lanbHeillline Hceaen0oBaHus B 06JacTH TeHETHKH U
9KOJIOTHH TO3BOJIMJIN TIPABUJIBHO OGBSCHUTH OCHOBHBIE TMOJIOKEHHUS KJIACCH-
yeckoro napBuHuaMa. OObeHeHre JaHHbIX IBOJIOLIMOHHON F€HETHKH H 9KO-
JIOTHH Ha OCHOBE KJIACCHYECKOro JapBHHHM3MAa TMPUBEJO K TIOSIBJICHHIO CHH-
TETHYECKOH TEOPHH IBOJIOLIHH.

1. Kakne HOBble Hay4Hble HanpaBneHUs MOSBUINCH B €CTECTBO3HaHWM BO BTOPOW MO-

@ nosuHe XIX B. nop BAVSIHMEM 3BOMIOLMOHHON Teopum Y. OapeuHa? 2. B 4yem npuuuvHa
Kpuanca Knaccu4eckoro gapevHuama B Hadane XX B.? 3. YTo mo3eonunio npeoponetb
Kpu3unc knaccumyeckoro gapsuHmnama B 1920—1930 rr.? 4. Nepe4vmcnmute OCHOBHbIE MO-
TNIOXXEHUSI CUHTETUYECKOW TeopUU IBOSTIOLUMN.

§ 33. Makpoasontoyus.
OcHOBHbIE [0Ka3aTeNbCTBa 3IBOJIHOLMUM

CorylacHO CHHTETHYECKOH TEOPHH 3IBOJIOLMH MPOTEKAIOIIMH B MPUPOJE IBOJIO-
[IMOHHBII TPOLIECC pa3/efieTcsl Ha JBa 3Tara: MUKPO3BOJIOIMIO U MAKPO3BOJIOLHMIO.
MakposBoJiiolyst BKJIIOYAET MPOLECCHl, PUBOJSIIME K MOSIBJEHUIO CUCTEMATHUECKHUX
eJIMHULL KpyrHee Buaa. M3yuas Makpo3BOJIOLHIO, COBPEMEHHOE eCTecTBO3HAHHWE Ha-
KOTTUJIO Sl Hay4YHBIX (DAKTOB, JOKA3LIBAIOUIMX SBOJIOLMIO opraHndeckoro mupa. Jlo-
Ka3aTeJIbCTBOM 3BOJIIOLMM MOXKET CUMTAThLCS JIIOOOH HayuHbIH (haKT, KOTOPbIH J10KAa3bl-
BaeT XOTs Obl OJIHO M3 CJENYIOLIHUX MOJOKEHHH.

1. Eduncmeso npoucxoscdenus ycusHu (Hanuuue obIIMX TPU3HAKOB y BCEX XKH-
BbIX OPraHU3MOB).

2. PodcmeenHole c8sa3u mencoy cOBPeMEHHbIMI L BbIMEPULUMI OPeAHUSMAMU
UL MexHcOY OpeaHUIMAMI 8 KPYRHOLU cucmemamudeckol epynne (Haauuue ob61mx
MPU3HAKOB y COBPEMEHHBIX U BbIMEPIIMX OPraHU3MOB HJIM Yy BCEX OPraHu3MOB B CH-
CTeMaTHUeCKOH rpyrmnre).

3. leticmasue dsuscyujux cunr 3goatoyuu (PhakTsl, MOATBEPKIAIOLIME JEHCTBHE
€CTeCTBEHHOro 0T60opa).

JlokasarenbeTBa BOJIOLMK, HAKOIMJIEHHBIE B paMKaX OMpeleJeHHOH HayKH, CO-
CTaBJISIIOT OJIHY TPYIIY J0KA3aTeJNbCTB H HA3bIBAIOTCS M0 HA3BAHHIO JIAHHON HayKH.
Paccmotpum  masieoHTosIOTHYECKHE, SMOPHOJIOTHUYECKHE, CPAaBHUTE/LHO-aHATOMHYE-
CKHE U MOJIEKYJIIPHO-TEeHETHUECKHIE JI0KA3aTEJbCTBA SBOJIOINH.
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3Beposilep ApXeonTepuKc

Puc. 56. Vickonaemble nepexofHble YOPMbl Y XMUBOTHBIX

[laneoHTonornyeckue nokazareabcTBa 3BoJtouuu. [laseontosnornss — Hayka 06
MCKOIAEMBIX OCTAaTKaX BbIMEPLUMX OpraHu3dmoB. OCHOBaTeseM 3BOJIOLMOHHOH mnaJe-
OHTOJIOTHM cuuTaeTcsi pycckuil ydenbllt B. O. KoBasneBckuii. K jokazarenbersam
9BOJIIOLIMH MOXKHO OTHECTH HMCKOMaeMmble Tepexoanblie (opMbl M (HUIOreHeTHIeCKHe
psi/ibl COBPEMEHHbBIX BHJIOB.

Hckonaemoie nepexodnsie ¢popmol — 3TO BbIMeplIMe OpPraHu3Mbl, coue-
Taolpe B cebe MpuU3HAKK GoJsiee JPEBHUX M 3BOJIOLMOHHO 0oJiee MOJIOABIX Py,
OHM 103BOJISIIOT BBISIBUTH POACTBEHHBIE CBSI3H, JIOKA3bIBAalOLIME HCTOPHYECKOe pas-
BUTHE KU3HHU. Takue hopMbl yCTAHOBJIEHbI KAK CPEJM »KUBOTHBIX, TaK M CPelu pac-
tenuti. [lepexonHo#n opmoil OT KHUCTenepbiX pbld K APEBHUM 3eMHOBOJIHBIM — CTe-
rotiedasiam — spJjsieTcs uxmuocneea (puc. 56). DBOJIOLHOHHYIO CBS3b MEXIy Ipe-
CMBIKAIOILIMMHUCST M NITHLAMH [03BOJISIET YCTAHOBUTb nepsonmuya (apxeonmepuxc).
CBS3yIOLIMM 3BEHOM MeXIy TMPECMbIKAIOUIMMUCST M MJIEKOMUTAIOUIUMH  SIBJISIETCS]
36eposujep w3 rpynnbl Tepancua. Cpeaud pacTeHHi nepexoaHol ¢GopMoil oT BoO-
JIOPOCJIell K BBICUIMM CIOPOBBIM SIBJSIIOTCSl ncuaogumol (NiepBble Ha3eMHble pac-
Tenust). [lponcxoxxaeHue roJoceMeHHbIX OT MaropOTHUKOBHAHBIX J0Ka3blBAIOT ce-
MEeHHble NANnOpOMHUKL, a TIOKPLITOCEMEHHBIX OT TOJOCEMEHHBIX — CA208HUKOBbLE
(puc. 57).

[MpaBoobnagatens HapogHasa acBeTa
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/P [0S

McvnodonTol CeMeHHble NanopoTHUKMN CaroBHuK

Puc. 57. MNepexogHble OopMbl y pacTeHui

Punoeenemuueckue (ot rpey. phijlon — pon, niems, genebsis — MPOUCXOXK-
JieHne) pAadsel — TOCAE0BATENBHOCTH MCKOMAaeMbIX (POPM, OTparkaiollie HCTOpHYe-
CKO€ pa3BHUTHE COBPEMEHHbIX BHIOB (Quroeenes). B nacrosiiee BpeMsi Takue psijibl
U3BECTHbI HE TOJIbKO /151 MMO3BOHOYHbIX, HO W /i1 HEKOTOPLIX I'PYII 6€eCro3BOHOYHbIX
»KUBOTHBIX. Pycckuii naneontosior B. O. KoaseBckuii BoccTaHOBHI (uoreHeTHye-
CKMH PsIl COBPEMEHHOI Jiolaau (puc. 58).

AMOpUoOJIOrMYecKre 10Ka3aTeJNbCTBA 3BOJIOUMH. IMOPUOJIOTHS — HayKa, H3-
yuaroliasi 3apojiblllieBoe pa3BUTHE OPraHW3MoB. B pamkax jaHHoil Haykn Gblid cdop-
MYJHPOBaHbl 3aKOH 3apojbiiiieBoro cxoiacrsa (K. Bsp) u Guorenernueckuit 3akon
(9. Texkkenb, ®. Mionsep), 10Ka3bIBAIOIIHE IBOJIOLHIO.

CpaBHuBasi 3apoJiblllieBble CTAIMU NPEICTaBUTENEN PA3HBIX KJIaCCOB MO3BOHOUYHBIX
JKUBOTHBIX, HaTypasnueT K. Bsp B nauane XIX B. cchopmysinposan 3akon 3apodoi-
uesoeo cxodcmaea: 4em bosee panHue cmaduu UHOUBUOYANLHOZO PA3BUMUS

o & &

Qorunnyc  Mesorunnyc  Mepurunnyc Mnunorunnyc Jlowagp

Puc. 58. ®unoreHeTnyecknin psg COBPEMEHHON noLuagn
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Puc. 59. CxoncTBO 3apofbilleBbIX cTaaui
Yy pasHblX TAKCOHOMMUYECKUX TPYMM MIIEKOMUTAOLLINX

uccaedyromcs, mem 6onvule cxodcmsea oOHapyx cusaemcsa mexncoy pasHoimu
opeanusmamu (puc. 59). DTOT 3aKOH JIOKA3bIBAET POJCTBEHHbIE CBSI3H MEXKJy Op-
raHU3MaMH B KPYIHOM CUCTEMAaTHYECKOH rpyrie.

Bo Bropoii nososune XIX B. ydenble J. I'ekkesb u @. Miosnsep ycTaHOBHIH
HaJM4Yne CBSI3H MEX/Iy HHIMBHAyaJbHbIM pa3BUTHEM 0COGel (OHTOTeHEe30M) M HCTOPH-
YeCKUM pas3BUTHEM BHIOB (usoreHedom). OHu chopmysupoBaiu Ouozenemudeckul
3QKOH: OHMOZeHe3 ecmb KpamkKoe nogmopenue gurozenesa.

[Toaxxe GuoreHetnueckuii 3akoH Obut onoiHeH A. H. Ceepuiosbim u M. U, Lmaiib-
raysdenom. OHM MOKasaJju, YTO B OHTOreHe3e MOBTOPSIIOTCS He B3pOc/ble (hOpMbl Mpej-
KOB, @ MX 3apojiblllieBble CTajMH, MPUUEM HEKOTOPble M3 HUX MOTYT BbiNaaaTh. Hanpu-
Mep, y yesoBeKa 3apojiblll UMeeT KaOepHble Ie/H, CXOIHbIE ¢ TAKOBBIMU Y 3apOjbliia
pbIObI, a He y B3pOC/IOi 0COOH.

Buorenetnyeckuii 3aKoH 10Ka3blBaeT HAJUUYHE POJACTBEHHBIX CBfI3eH MEXKIy CO-
BpPeMEHHBIMH OPraHu3MaMu U UX MPEIKAMH.

[MpaBoobnagatens HapogHasa acBeTa
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CpaBHHUTeJbHO-aHATOMUYE-
CKHe J0Ka3aTeJbCTBa 3BOJIOLMH.
CpaBHuTesibHAS aHATOMHST — Ha-
yKa, Hu3yualolllass CTpoeHHe opra-
HU3MOB Pa3HbIX CUCTEMATHUECKUX
TpyM B CPaBHUTENbHOM MJiaHe. K
JIOKA3aTeJIbCTBAM 3BOJIIOLMH, yCTa-
HOBJIEHHBIM JAHHOW HayKOH, OTHO-
CSATCS: TOMOJIOTHUHbIE W aHAJIOTHY -
Hbl€ OpraHbl, PyIMMEHTbI, ATABU3MbI.

Tomonoeuunoie (or rTpeu.
homoblogos — mon06HbIi) op-
2aHbl — OpraHbl, UMELIHEe €/I1- Kpbino ntmubl
HOe MPOUCXOKeHUe, OOLIMH MJ1aH
CTPOEHHUSI, HO BBINOJIHSIIOLIME pa3-
Hble PYHKIUKU U YTPATHBILIME BHELI-
Hee cxocTBO. OHM (opMHUPYIOTCS
U3 OJIMHAKOBBIX 3MOPHOHAJBHBIX
3a4aTKOB (Ha OJIHOH Te€HEeTHUEeCKOH
OCHOBE) M 3aHHUMAIOT Ha TeJe Op-
raHU3MOB OJMHAKOBOE IOJIOXKEHHE.
Hanpumep, nepenHue KOHEUHOCTH
Y pa3HbIX MO3BOHOYHbIX KUBOTHBIX
MOTYT  CYLIECTBEHHO OTJIHUAThCH
B 3aBUCHMOCTH OT BbIMOJIHSIEMOH
(DYHKIIMH, HO BCE OHH UMEIOT CXOJI-
Hoe ctpoenue (puc. 60).

[Tapbl rOMOJIOTHYHBIX OPraHOB

JletatenbHas ;
nepenoHKa NTepoaakTns

[MepenoHyaroe KpbIno
nety4er Mbiln

[pyoHOM NNaBHUK KnUTa Pyka yenoBseka

Yy JKUBOTHBIX COCTABJSIOT: [Ja-
BaTeJIbHbIA My3bIpb pPbIO W Jier- Puc. 60. FToMonormMyHble opraHbl y NMO3BOHOYHbIX
KH€e Ha3eMHbLIX MO3BOHOUYHLIX; S10- KMBOTHBIX

BUTBIE KeJIe3bl 3MeH U CJIIOHHBIE 2KeJie3bl IPYTHX OPraHu3MOB; 3yObl MJIEKOTHTAIOILMX
M dellyst akyJ1; »Kajo nmyesibl M siHLeKa ApyruX HaceKoMbIX.

[oMoJ/1IOrMUHBIMY OpraHamMi y pacTeHHH SIBJSIIOTCS: KOJIOUKH Kaktyca u Gapba-
puca, YyCHKHM ropoxa, JIOBUME KyBLUMHbI HACEKOMOSIIHBIX PACTEHHH, IOYeUHbIe YellyH,
nJieHuaTble pelylHpOBaHHbIe JINCThsI XBOILA. Bece 3TH opraHbl SBJSIOTCS JIMCThSIMH 10
MPOUCXOXKIEHHIO, HO BBIMOJNHSIOT pasHble (QyHKIHHU.

[omoJiornutble opranbl MO3BOJISIIOT YCTAHOBUTb POACTBEHHbIE CBSI3H MEXKIy Oopra-
HH3MaMH W JI0Ka3blBAIOT JEHCTBHE pa3HOHANPABJEHHOIO €CTEeCTBEHHOro 0TOopa.
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#7

Bap6apuc Po6uHusa BospbILLIHMK ExeBuvka
(BMOONBMEHEHHbIE  (BUOOM3MEHEHHbIE (BUOOW3MEHEHHbIE NoGern) (BbIPOCTLI KOPbI)
JINCTbS) NPUIMCTHNKN)

Puc. 61. AHanorn4Hble opraHbl (KOMHO4KM) Yy pacTeHui

Ananoeuunsie (ot rped. analogia — COOTBETCTBHE, CXOJCTBO) OPeaHsl — Op-
raHbl, MUMeIOlIMe Pa3HOe MPOUCXOXKIEHHE U HEOAMHAKOBBIA MJaH CTPOEHHs, HO BbI-
MOJIHSAIOUINE OJMHAKOBbIE (YHKLMM M oOJjajatolide BHewHUM cxoiactBoM. Ouu dop-
MHUPYIOTCSI U3 pasHbIX SMOPHOHAJ/BHBIX 3aUaTKOB (HA Pa3HOH FeHEeTHUECKOH OCHOBE) U

3aHUMAIOT Ha TeJsle OPraHu3MOB He-
Kpbinbs OJIMHAKOBOEe TIoJioxKeHHe. Hanpu-
Mep, pasHble MO TPOUCXOXKIEHHIO
KOJIIOUKK 'y pacrenuil (puc. 61).
Y KMBOTHBIX K aHaJIOTMUHBIM Op-
raHam OTHOCSTCs: »Kabpbl roJoBa-
CTHKOB, Pbl0, MOPCKHX KOJIbYATbIX
yepBel, JIMUUHOK CTpeKo3; OUBHU
Mop:Ka M CJIOHA; KPblbsl MTHLbI U
Babouka 6ab0uKH; KOHEUHOCTH KPOTa U MeJl-

KoHeuHocTm BelKH (puc. 62).

AnajiornuHble opraHbl He TO-
3BOJISIIOT YCTAHOBHUTb POJCTBEHHbIE
CBSI3H M€Xy OpraHu3MaMHu, HO JIO-
e Ka3bIBalOT JIEHCTBHE OJIHOHANPAB-
== JIEHHOTO €CTeCTBEHHOro oT60pa.

Kpot Mengenka Pyodumenmotr (ot nar. rudi-
mentum — 3a4aToOK) — HeJO-
Puc. 62. AHanorn4Hble opraHbl y XUBOTHbIX pa3BUTbIe  OpraHbl  COBPEMEHHbIX

[MpaBoobnagatens HapogHasa acBeTa
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OpPraHu3MoB, KOTOpble ObLIH XOPOIIO Pa3BUThl y WX MpeakoB. OHU MOCTENEeHHO yTpa-
TUJIU CBO€ 3HaueHHWe U ceHyac HaxoddTCd Ha CTaauu HCUE3HOBCHHUA. Pylll/lMeHTbI CO-
XpaHsIoTCs B TeueHHe BCeH KU3HM y BceX ocobeil paHHOro Bujaa. llpumepamu py-
JMMEHTOB SIBJISIIOTCSI: HEOPA3BUTbIE IJ1a3a y TELIePHBbIX BHIOB »KUBOTHBIX H KPOTOB,
3a4aTKH KPbLIbEB Yy NTHLBI KHBH, pelylpoBaHHble 3yObl Y MypaBbe/loB, 3aUuaTKH 3aj-
HUX KOHEUHOCTEH y KUTOB H Je/b()MHOB, 3aHss Mapa KPbIbeB Y MyX (2KYy:KrKaJsiblia ),
3a4aTKU TAa30BBIX KOCTeH y 3Mei. Y uejioBeKa K PyAMMEHTaM OTHOCSITCS: arieHIUKC,
MBbILLILBl YITHOH PAKOBHHBI, TPEThE BEKO, KOIMUMK.

PynumeHTbl NoATBEPXKAAIOT HAJMUKE POACTBEHHbBIX CBSI3€H MEXIy COBPEeMEHHBIMH
1 BbIMEpIIMMH opraHnuamamu. OHU TakxkKe JI0Ka3bIBAIOT JEHCTBHE €CTECTBEHHOIO OT-
6opa, ylaJsIoLEero HeHyKHbIH MPHU3HAaK.

Amasu3mor (0T JaT. atavus — TPEJOK) — TMPU3HAKH OTIAJICHHBIX MPEIKOB,
[OSIBJAOLIMECA Y HEKOTOPbLIX COBPEMEHHBLIX OPraHU3MOB KaK OTKJ/IOHEHHWE OT HOPMbI.
Onu OblH yTpadyeHbl B MpoLecce 3BOJIOIHH. BosunkHnoBenue ataBusMon JI0KasbIBaeT,
YTO B I€HOTHIIaX COBPEMEHHBIX OPraHM3MOB COXPAHWJIMCh I'eHbl [PEIKOB, OTBevato-
e 3a 3T npusHaku. Ho nedictBue 3TuX reHos 3abjokupoBaHo. B cayuasx, korna
6JIOKHPOBAHME CHUMAETCs, MPOSIBJSIETCs NMPU3HAK NMPEIKOB. B oTyinyue oT pyaumeH-
TOB aTaBM3Mbl MPUCYTCTBYIOT TOJIBKO Y OTHEJbHbIX ocobeil. K ataBuamam oTHOCSITCS:
BbIPaXKEHHBIH BOJIOCSIHOH TMOKPOB HA BCEM TeJjle, PA3BUTHIH XBOCT W JIOMOJHUTENbHbIE
napbl MOJIOYHbIX KeJle3 y UeJIoBeKa, TpexrnaJble KOHEYHOCTH Y JIolaan. ATaBu3Mbl J10-
Ka3bIBAIOT POJCTBEHHbIE CBSI3M MEXKJy COBPEMEHHBIMH W BbIMEPLIMMH OPraHU3MaMH.

MoJieKyJsipHO-TeHeTHUeCKHEe I0Ka3aTeJabCTBa 3BoJIoIMH. MosekyssipHas 61o-
JIOTUS — HayKa, u3ydarollasi MpoLeCcChl KU3HEAEITeJbHOCTH OpPraHu3MOB Ha MoJie-
KyJISIPHOM ypoBHe. [eHeTHKa Mu3yyaeT 3aKOHOMEPHOCTH HACJENCTBEHHOCTH WU W3MEH-
YUBOCTH OpPraHuaMoB. B pamkax 3Tux Hayk Obl10 JOKa3aHO, YTO y BCeX OPraHHU3MOB
HacJie/icTBeHHasi uHpopmatus xpanures B JIHK, cocrosiiiiell u3 4yeTbipex THIIOB HY-
KJeOTHI0B. DTa HHDopMalys 3aiudpoBaHa ¢ MOMOLILI YHHBEPCATLHOTO TPUIJIETHO-
ro kozpa. Kak Bobl y2ke 3naerte, JIHK Bxoaut B coctaB XpoMOCOM, KOJMYECTBO KOTOPbIX
sIBJISIETCS BUIOBOH XapakTepucTHKoi. PaciindpoBka HacsiencTBeHHON HHopMaLuy y
BCEX OPraHU3MOB TPOUCXOAUT B Mpollecce TPAHCKPUMLUKU U TPAHCASLMU C YyUacTHEM
WPHK u TPHK. Bce atu dakTbl 10Ka3biBalOT €IMHCTBO MPOUCXOXKIEHHUS XKU3HU H,
CJIe[I0OBATENLHO, SBJSIOTCS JI0KA3aTENbCTBAMU IBOJIIOINH.

E] JokaszaTesibcTBA 3BOJIIOLMH HaKOMJIeHbl B 00J1aCTH pasHblx Hayk. [laseoH-
TOJIOTHST YCTAHOBHWJIA HAJIHYHE MCKOMAEMbIX MePeXoiHblX (GopM U (ujoreHe-
THUECKHE Psi/ibl COBPEMEHHBIX BHA0B. B 5MOpHoJOrMd OblIM OTKPBITHI 3aKOH
3apOJIbILLIEBOrO CXOACTBA W OMOreHeTHYeCcKHi 3aKoH. K cpaBHMTE/bHO-aHaTO-
MHUYECKHM JI0KA3aTeJIbCTBAM 3BOJIIOLUHU OTHOCSITCS: TOMOJIOTHYHBIE H aHaJlo-
THYHbIE OpPraHbl, PyIMMEHTbl U aTaBU3Mbl. B pamkax MoJieKyJssipHOH OGHOJIO-
TMH W PeHETHKH IOJIy4yeHbl 10Ka3aTesbCTBA €AMHCTBA [IPOUCXOKIACHHS 2KHU3HH.
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1. O6bsicHMTe, NO4eMy MCKoMaemble nepexofHble OopMbl U unoreHeTnyeckne psagbl
MOXHO cuUMTaTb [oKasarefbcTBaMu 3BOMOLMU. 2. Kakmumn gokasaTenscTBaMu 3BOSO-
umMm pacnonaraet amo6puonorna? 3. Ykaxure, Kakne u3 nepeymcrieHHbIX HXKe OpraHoB
pacTeHui ABNSAIOTCA FOMOMOMMYHBIMU, @ KakMe — aHanornyHbIMU: Kono4kn 6apbapuca,
LUMMbl €XEBUKWU, YCUKN Fropoxa, KOMYKM pobuHUM (6enoi akaumu), NoYeyHble YeLuyw.
4. BbibepuTe 13 npefoXeHHOro nepeyHs aHanornyHble opraHbl XMBOTHbIX: )Xabpbl ronosa-
CTUKOB, NnaBaTenbHbIA Ny3bipb Pbi6, Xabpbl pbi6, Nerkne nTul, Xabpbl TMHYMHOK CTPEKO3.
5. MNpuBeauTe NpUMepbl PyAUMEHTOB M aTaBU3MOB. B 4eM COCTOUT paznuyne Mexay HUMn?
6. HasoBuTe MONeKynspHoO-reHeTU4eckme pokasaTenbCcTBa eAMHCTBA MPOUCXOXAEHUS
XKW3HN.

§ 34. MNporpecc n perpecc B 3BONHOLUM.
MyTn gocTuxeHus Guonoruyeckoro nporpecca

[Iporpecc u perpecc B 3aBoJiouuu. Ecin npoananusupoBaTb MUCTOPHIO Pa3BH-
THsl OPraHM4YeCKOro MHPa, TO MOXKHO 3aMETHTb, YTO MHOTHE TAKCOHOMHYECKHE IpyIl-
bl C XOJIOM BPEMEHH CTaHOBHJIUCH 0oJiee COBEPIICHHBIMH M MHOrOYHCAeHHbIMH. On-
HAaKO OT/eJbHblE TPYIMIbl OPraHU3MOB TMOCTEMNEHHO COKPAallaJd CBOIO YHCJEHHOCTb W
ucuesasny ¢ apeHbl Ku3HH. CilefloBaTe/IbHO, 3IBOJIOLMS TpoTeKasa B JByX Harpas-
JIeHUsIX. YdeHre 00 OCHOBHBIX HANpaBJeHUSIX BOJIOLMH — OHOJIOTHYECKOM TpO-
rpecce M OGHOJIOTHYECKOM perpecce, a TakxkKe MyTaX JIOCTHXKEHHS OHOJOTHYECKOro
nporpecca — OGbl1o pagpabotaHo A. H. CeBeplloBbIM H JIOTIONHEHO €0 yY€HUKOM
M. W. lImanbrayseHom.

Buoaoeuueckuii npoepecc (o1 Jjar. progressus — JBHKeHHE Blepel) — Ha-
rMpaBJieHHe IBOJIIOLMH, XapaKTepusylollleecs MOBbILIEHHEM MPHUCNOCOOJeHHOCTH opra-
HH3MOB OINpEeLeJeHHON CUCTEeMAaTHUeCKOH Tpyniibl K okpyxKatoileid cpese. [losiBieHue
HOBBIX MpHcrocoOseHni obecneynBaeT opranu3dMam ycrnex B 6opbbe 3a CyllecTBoBa-
HHe, cOXpaHeHHe M PA3MHOXKEHHE B pe3dyJibTaTe eCTeCTBEHHOro 0TOGOpa. DTO NMPHUBO-
JUT K BCIbILLIKE YHCJICHHOCTH M, KaK CJEJICTBHE, K OCBOCHHIO HOBbIX MeCT OOMTaHHMsI
1 (DOPMHPOBAHUIO MHOTOUMCIEHHBIX TomnyJsiuuit. [lonyasiinm, okasaslivecs B pasHblX
YCJIOBHSIX CPEJibl, MOJIBEPralTcst AeHCTBHIO pPa3HOHANPaBJAEHHOTO €CTeCTBEHHOrO OT-
6opa 1 TMOCTeNeHHO MpeBpallaloTes B HOBbIE BHJIbI, BUbl — B POJbI U T. 1. B pe3ynb-
TaTte cHcTeMaTHyeckas rpynna (B, poi, CEMEHCTBO W JIp.) HAXOAMTCS B COCTOSIHUM
NpoLBETaHKsl, TaK KaK BKJIIOUAET MHOTO MOAUYHHEHHBIX hopM. Takum o6pazom, GHOJO-
TMYECKHUI MPOrpece ABJISETCS Pe3yJbTaTOM yClexa CHCTeMaTHUeCKOH rpyrnbl B 60pb-
6e 3a cylecTBoBaHKe, Garoaaps MOBBIIIEHHIO MPUCMTOCOOIeHHOCTH ee ocobel. B Ha-
CTOsIlllee BpeEMsl JIeSITeJIbHOCTh YesioBeKa CTasa MOUIHbIM (haKTOpPOM OGHOJIOMHYECKOro
nporpecca KyJbTypHbIX pacTeHHi, JOMAlIHUX KHBOTHbIX, COPHSKOB (O/yBaHUHMK, Mbl-
peit, Mapb Gesast W Jp.) W BpeauTesiel (KOJOpaacKuil »kyK, dutodropa u ap.). Oaxa-
KO UX NpOLBETaHHe JIOCTUTAeTCsl He 3@ CYeT MOBBILIEHHS NPUCIOCOONEHHOCTH U KOH-
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KYPEHTOCIIOCOOHOCTH, a 3a CUeT CO3JaHus /s HUX 4eJOBEKOM GoJiee OJIaroNnpUATHDLIX
YCJIOBHU CPelbl.

Buoaoeuueckuii peepecc (ot nar. regressus — BO3BpallleHHe, JBHKEHHE Ha-
3a) — HanpabJieHHe 3BOJIIOLUH, XapaKTepH3ylolleecsi CHUKEHHEM IMPHCIocob/IeH-
HOCTH OpraHM3MOB OMPEAEJEHHOH CHCTeMAaTHYeCKOH T'PYMNMbI K YCJOBHSIM OOMTAHMUS.
Ecau y oprannamoB Temribl 3BoJIOLMH ((hopMHPOBaHME NMPUCIOCOONEHUH) OTCTAIOT OT
M3MEHEHHUH BHellIHeH cpeflbl U POACTBEHHBIX (DOPM, TO OHM He MOTYT KOHKYPHPOBATH C
JIPYTUMU IPyNIamMi OPraHU3MOB. DTO 3HAYUT, YTO OHH OYJIyT yAAJSThCS €CTeCTBEHHBIM
or6opoMm. [IpousofineT cHHKeHHe YMCIEHHOCTH 0coOel, YMEHbLIUTCS IJI0LLalb 3ace-
JIEHHOH UMH T€PPUTOPHH H, KaK CJEJICTBHE, COKPATHUTCS YHCJIO0 TAKCOHOB. B pesyJsibrate
MOKeT MPOU30HTH BbIMHpaHHe JaHHOH rpynmnbl. Takum oGpa3om, GHOJIOrHUECKUH pe-
rpecc — rocTeneHHoe BhIMUpaHHE CHCTeMaTHYeCKOH Tpymibl (BUIa, pojia, ceMelcTRa
¥ J1p.) BCJIEACTBHE CHHXKEHMS MPUCMOCOOIEHHOCTH ee ocobei. JledaTesbHOCTh uesoBeka
TaKKe MOXKET MPHUBOHUTL K OMOJNOTHYECKOMY perpeccy HeKOTOPLIX BHAOB, KakK BCJe]l-
CTBHE MPSIMOTo HcTpedienust (3yop, cobodib, CTes1epoBa KOpoBa v 1p. ), TaK U B pe3y.Jib-
TaTe COKpallleHHUs apeasioB MPH OCBOEHUH HOBBIX TepPUTOPHH (ipoda, KypasJb Oedbli,
»Kaba KaMmbllloBast U Jip.). Bujpl, Haxoasyecs: B COCTOSTHUM OUOJIOTHYECKOTO perpec-
ca, 3aHocsATcsl B KpacHyto KHUTY M nojuiexkat oxpaHe. B Kpachyto kuury Pecny6/nku
Besapych 3aHeceHbl 463 Buia OpraHuaMoB: Harpumep, OepKyT, opJiaH-6eJ0XBOCT, ye-
peraxa OOJIOTHAs!, aUCT YEPHBIH, PbICh, MeIBEeIb Oypbli, KyBIUMHKA OeJiasi, MpoCcTpel
JIYTOBOH, BeTpeHMLA JiecHas, Oepe3a KapJauKoBasi U JIp.

[Ipusnaku, xapaxkrepHble i OMOJOrHYECKOrO Mporpecca W OHOJOTHYECKOTO pe-
rpecca, TpeicTaB/eHbl B TabJauIEe D.

TaGnuua 5. MpusHakn 6GKMOJIOrMUEcKOro nporpecca U perpecca

Buosoruueckuit nporpecc Buosoruueckuin perpecc
YBeJIMueHre YHCIEHHOCTH 0Co0eH YMeHbllIeHHe YUCJeHHOCTH ocobel
Pacunpenue apeana CokpallleHne apeaJa
YBeJIUeHHE YUCaa MOMyJIsilui, MOIBUIOB, BH- YMeHblLIEHHEe YHCIa CHUCTEMAaTHUECKHX Tpyri
JIOB U T. JI. (nporpeccuBHast quddepenmanys ) 6oJjiee HH3KOTO paHra (CHUXKeHHe pasHooOpa-

3ust ocobedt)

[lytu pnoctuxkeHusi 6uosoruueckoro nporpecca. buosoruueckuil nporpecc Mo-
JKET JIOCTHUTAThCsl TPeMsi OCHOBHBIMH MyTSIMH — TOCPEACTBOM aporeHesa, ajJoreHesa
M KatareHesa. Kaxmplii W3 myTell Xxapakrepuayercss BO3HHKHOBEHHEM Yy OPraHHW3MOB
OTIpe/ieJIeHHBIX TIPUCMOCOOIeHNH (afanTaiui ).

Apoeenes (ot rpeu. diro — mnopHuMalo, gebnesis — pa3BUTHE) — TyTh pas-
BUTHS afanTaiyi, MoBbIIIAINIMX YPOBEHb OPraHU3alMHd 0COOel U TO3BOJSIONMX UM
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paclUpUTL cpely OOMTaHMsl WM MEepedTH B HOBYIO Cpely. DTH ajanTallid Ha3blBa-
1Test apomopgozamu (ot rped. dird — mnojaHumaro, morphosis — obpasell, dhop-
Ma). OHH npejacTaB/sioT co60H Tyy6oKHe M3MEHEHHsI B CTPOEHUHM W (DYHKIHMSX Op-
FaHU3MOB, B pe3yJibTaTe KOTOPbIX 3HAYUTEJIbHO TMOBbILIACTCA YPOBEHb OpraHusallvi U
MHTEHCHBHOCTDb MpolleccoB »KuaHemesitesibHoctr. [Tosromy A. H. CeBepiioB Hasbiai
apomopho3bl mopgogusuoroeuteckum npoepeccom. Ilpumepbl OCHOBHBIX apo-
MOp(030B MpejcTaBaeHbl B TabJulle 6.

Ta6auuma 6. OcHoBHbIe apoMOP(03bl Y KUBOTHBIX U PACTEHUN

JKuBoTHbIE Pacrenus

JIBycTopoHHsist (GuiaTepasibHast) CHMMETPHST XatopoduJut u xsioporiactbl ((hoTocHHTE3)

TeJa

Tkanu (MoKpoBHAast, MEXaHHUECKast, TTPOBOJIS -
1ast )

ﬂBa THIIA NTOJIOBBIX CUCTEM

[TonBHKHBIE KOHEUHOCTH Opranbl (KopeHb, cTe6ellb, JIUCT)

TpaxefiHoe nbixaHue y 6€Cro3BOHOUYHbBIX KU -
BOTHbIX

JlerouHoe JIbIXaHHUe Yy MO3BOHOYHBIX 2KHBOTHBIX

ueHTpa.ﬂbHaﬂ HepBHada CUCTeMa, pa3BHUThLIE OT-

UepenoBanue MokoJeHUl (CIOpohUT U rameTo-

ur)
LIBeToK M miox

JBofiHoe ontonoTBOpeHHne (6e3 Bojbl)

JIeJ1bl TOJIOBHOTO MO3Ta
YeTblpexkamepHoe cepie
JIBa Kpyra KpoBooOGpatileHust (TermJI0KPOBHOCTD )

AJII)BGOJIHPH];IQ JIETKHe

AporeHe3 NPUBOJUT K MOSIBJIEHHIO KPYMHBIX CHCTEMATHYECKHX TPy (KJaccoB,
OTHeJI0B, THMOB, 11apcTB). [IpumMepamu aporeHesa siBjisieTcsi BO3HHKHOBEHHE OT/EJOB
rOJI0- U OKPBITOCEMEHHBIX PACTEHHH, KJIaCCOB HA3eMHbIX MO3BOHOUHbBIX }KHBOTHbBIX M JIP.

Annoeenes (ot rpeu. dllos — apyroil, UHOH, génesis — MPOUCXOXKJIEHHE, BO3-
HUKHOBeHMEe) — MyTb Pa3BUTHsl YACTHBIX ajanTalliii, He HU3MeHSIOUMX YPOBEHb Op-
FaHU3alKK 0CoOeH U MO3BOJSAIOLIMX UM 00Jiee MOJIHO 3aCeJHTh MPEXKHIO cpety 00HU-
TaHusl. DT aJanTaluuu HasbBalOTCs asaomopghosamu. Annomopdosbl BO3HUKAIOT Ha
0CHOBe apoMopt030B U MpPEACTaBJAIOT coGoi pazHoobpasue Gopm opraHoB 6e3 H3-
MeHeHHs1 UX BHyTpeHHero crpoenusi. [Ipumepamu aniomopdo3oB MOryT ObITh pasHbie
(hopMbl KOHEUHOCTEH y TO3BOHOUHBIX (puC. 63), KJIIOBOB W HOT Y MTHII, Pa3Hble THIIbI
JICThEB, cTebJiell, IBETKOB y pacTeHuil 1 ap. 3a cueT aaioMopdo3oB ajioreHe3 npu-
BOJUT K yBEJHYEHHIO BUIOBOTO pa3HooOpas3usi B Mpejesax KpymHbIX CHCTEMaTHYECKHX
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Yepenaxa

6onoTHas Hopka YKaba cepas

Puc. 63. Annomopo3bl — pasHoobpasne PopM KOHEYHOCTEN MO3BOHOYHbIX XXMBOTHbIX

rpynn. Hanpumep, yBesinueHne BHIOBOTO pasHooOpa3usi Kjacca JBYIOJbHBIX pacTe-
HHH MPOU3OLIIO 3a CUET MOSIBJCHHST PA3HOH (POPMbI [IBETKOB.

Kamaceenes (ot rpeu. kata — npucraBka, 03Hauawllasl JBUKEHHE CBEPXY BHHU3,
génesis — NPOUCXOXKIeHHEe, BO3HUKHOBEHHE ) — MyTb Pa3BUTHS aanTalni, CHUKA0-
LIMX YPOBEHb OpPraHu3aluu 0coOel U M03BOJISIOLIMX UM 3ace/UTh OoJiee NPOCTYHO cpe-
Jy obGurtanusi. DTH ajantauud HasbiBaioTcs kamamopgosanu. A. H. Cesepuos Ha-
3bIBaJl UX MOpgousuosozuueckum pezpeccom nnv obueli dezenepayued. [1pu-
MepaMu KaTaMop(o30B SIBJISIIOTCS: PEIYKIHST HEPBHOK CHCTEMbI, OPraHOB YyBCTB, JBH-
2KEHUS WM NULIEBapeHUus y napasuTHYECKUX qepBeﬁ; yTpaunBaHue JIMCTbEB U KOpHeﬁ
pacTeHHsIMU-TIapa3uTaMu | J1p. YTIPOIIEHHE OPTraHU3alUH Y NTapaduTHIECKHX (hOpPM CO-
NPOBOXKAACTCA COBEPLICHCTBOBAHUEM PENPOAYKTHBHOH CUCTEMbl, YTO MPHUBOAUT K HX
MPOLBETAHUIO, T. €. K GHOJOTHYECKOMY MPOrpeccy.

Teil sBosiolnn (3akoH CesepiioBa) (puc. 64). Jlio6ast KpyrHasi cucTeMaTHuecKas rpynna HaunHa-

eT CcBOe Pa3BUTHE T10 MyTH aporeHe3a 6Jarofapsi MOSIBJIEHHIO apoMOpdo30B. DTO MO3BOJSET eil
nepedTH B HOBYylO cpely oOuTaHusi. [lasiee OpraHM3Mbl paccessitoTesl B pad/iMuHble MecTooOMTaHus. Ha
OCHOBe apoMOpP(0O30B BO3HUKAIOT a/1JI0MOPhO3bl, H IBOJIOLKS MPOTEKAET MO MyTH ajioreHesa. B peayiib-
TaTe MPOUCXOMMUT MOJIHOE 3acesieHHe HOBOH cpeibl H T. . A. H. CeBepiioB paccmaTpuBas KarareHe3 Kak
YaCTHBIA c/ydail Mpu aporeHese M aJjuioreHese.

A. H. CCBepuOB TaKXKe oTMedaJi, 4TO B XO/€ 3BOJIIOIMH HabJionaeTcs 3aKOHOMepHas CMeHa Iy-
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Puc. 64. Cxema 3aKOHOMEPHOW CMEHbI NMyTeln 3BOMIOLMN

Takum ob6paszom, B peadysbTate MPOXOXKACHHS 3BOJIOLMM MO MyTH aporeHesa Io-
SIBUJIUCh CJIO2KHblEe (DOPMbI YKH3HM, a MO MyTH KaTareHe3a — MpoOCTble. buaronaps
9TOMY B HACTOsIlIee BpPeMsl BO3MOXKHO OJIHOBPEMEHHOE CylIeCTBOBaHHE (POPM KH3HH,
UMEIOLLMX PasHble YPOBHH OPraHU3aLuH.

.

OCHOBHBIMU HaMpaBJIeHUSIMH 3BOJIIOLUH SIBJSIIOTCS OMOJIOTHYECKHE Nporpece
(mpo1BeTaHre TAKCOHOMHYECKOH IPyMIbl) H GHOJOTHUECKHI perpecc (BbIMHU-
paHue TaKCOHOMHUYECKOH Tpymbl). JeATesbHOCTb UeoBeKa SIBJSIETCS MOLLL-
HBIM (haKTOPOM OGHMOJOTMYECKOTO Tporpecca OAHUX BHUAOB M GHOJOTHUECKOTO
perpecca Jipyrux. DBuoJsiornyeckuii mporpecc MOXKeT JOCTHUTaThCsl PasHbIMH
MyTAMH: TIOCPEJICTBOM aporeHesa, ajjioreHesa M KarareHesa.

1. HagoBuTe npm3Hakm 61MONOrMyeckoro nporpecca n 6monormyeckoro perpecca. 2. Hem
pasnuyaroTcs MOHATUA «OUMONOrMYECKUii nMporpecc» n «Mopor3nonorm4ecknin npo-
rpecc»? 3. Kakumu nyTamm MOXeT pocturatbes 6uonormyeckuin nporpecc? Oxapak-
Tepuayite 3t nytn. 4. Kakne apoMopdo3bl MO3BOMMAN PaCTEHUSM BbIATU Ha cylly?
5. bnarogaps kakvm annomopgo3am MIeKonuTaroLLme JOCTaTOYHO MOSIHO 3acenvnn Ha-
3eMHO-BO3AYLLUHYIO cpefny? 6. Hasosute katamopdo3bl, MO3BOMAIOLLME OpraHM3mMam ne-
penTn K napasuTU4eckomy obpasy Xu3Hu. 7. YKaxuTe, Kakme M3 NepeyvncrieHHbIX HuKe
NMPUCNOCOGNEHNI XMBOTHBIX K Ha3eMHbIM YCIOBUAM SBASIOTCA apoMopdo3amu, a Ka-
Kne — annomopdo3amu: anbBeONAPHbIE NMErkmne, Kpbifio MTWLbl, KOHEYHOCTb KpoTa, Ye-
TbipexkamepHoe CepALue, Hora Nnowaan, BHYTPEHHee OMiofoTBOPEHME.
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§ 35. Cnocobb! ocywecTBAEHUA 3BONHOLMOHHOrO npouecca

[Touemy poacCTBEHHbIE TPYMMbl OPraHU3MOB B MPUPOJE MOTYT MUMETb CYLLECTBEH-
Hble MOpQOJIOrHUeCKHe pa3J/inuMsl, TOMA KaK y HEPOACTBEHHbIX TPy MOpod HaGJIo-
naercst cxofaHoe crpoenue? OObsICHSIETCS TO TeM, 4TO (POPMUPOBAHHE MPU3HAKOB Y
MepPBLIX U BTOPBIX MPOHU30LIJIO B pe3yJibTaTe pasHbIX CMOCOOOB OCYLIECTBJICHUS 9BO-
JIIOLIMOHHOTO TIpollecca — JMBEPreHIMN U KOHBEPreHLHH.

JusepreHuusi kKak crnocod sBoJouuu. Kak yxKe oTrmeyasnoch, eCiv MEXKIy M0-
MyJITUUSMH OJIHOTO BHJA BO3HMKAET M30JISLHS, TO MO ACHCTBHEM padHOHAINpaBJeHHO-
ro orbopa y HUX OYIyT 3aKpenJsiTbCsl pasHble MPU3HAKU. To ecTb OyIeT MPOUCXOAUTH
pacxoxKaeHue NpU3HaKoOB — JUBEPreHLHsl.

Husepeenyus (o1 Jaatr. divergo — OTKJOHSIOCH, OTXOXKY) — pacxocderue
npusnaxkos (¢henomunog) y poocmeeHHbIX OPSAHU3MO8 UAU UX epynn, 00uU-
marowux 8 pasnHolx 3K0A02UHECKUX YCAOBUAX.

Y. JlapBMH cyWTas OCHOBHOH MPUUYHHOH JUBEPreHIMH OCTPYI0 BHYTPUBHIOBYIO
KOHKYpeHUHIo. [To coBpeMeHHbIM Mpe/ICTaBACHUSIM AUBEPreHIIUsl BOSHUKACT B Pe3yJib-
TaTe JICHCTBUSI Pa3HOHANPABJICHHOIO €CTECTBEHHOro 0TOOpa MPH HAJHYMK H3OJISILIHH.
HeoOxonuMbIM yCJI0BUEM SIBJISIETCS] pad/nune yeaoBUil cpelbl obutanust ocobeit. Ha-
npuMmep, Korga MJIeKOMUTalollMe Havyajld paccesiiTbCsl Ha Ccylle, TO B KOHKPETHbBIX
YCJIOBUSIX BBKHBAJIM M Pa3MHOXKAJIUCh 0COOH, UMeloline popMy KOHEUHOCTeH, Hanbo-
Jiee H6JIArOTIPUATHYIO /IS TIePE/IBUXKEHUs B 3THX ycaoBUsAX. CoxpaHeHre oTOOPOM JIio-
ObIX T0JIE3HBIX OTKJIOHEHHH (DOPMbI KOHEUHOCTEH B psily MOKOJIEHHH NpUBeJO K dhop-
MHPOBAHMIO Pa3JIMYHbIX THIIOB KOHEYHOCTEH y obuTaTesell padHbix MecT. Tak, y KpoTa,
oOHUTalollero B MoyBe, KOHEYHOCTH KOMATEJNbHOTO THMA. Y BbUIPbI /s MepeBUKEHHS
B BOJIe KOHEUHOCTH IMJ1aBaTe/NLHOro TUMa. s 1MMnaH3e xapakTepHbl XBaTaTeJbHbIE
KOHEYHOCTH. ¥ CeBEPHOro OJIeHs!, MPeoaoJeBalolero 6oblIke PacCTOSHUS B MOMCKAX
MUK, KOHEYHOCTH GeraTe/ibHOro TUna U T. I. Bece nepeyuciieHHble THIbI KOHEYHOCTeH
SIBJISIFOTCSI TOMOJIOTMUHBIMH OpPTaHaMM, TaK KaK UMEIOT CXOAHbIH MJ1aH CTPOEHHMsl, a Ha-
OJIIO/IAIONIMECS] PA3JIUUHST SIBJASIOTCS (DeHOTHITHYECKUMH.

Takum 06pa3om, JiBepreHils NPUBOAUT K MOSIBJIEHUIO (DEHOTHITMUECKHUX Pa3JIUuHii
Y POJICTBEHHbLIX OPraHW3MOB H (DOPMHUPOBAHHIO Y HUX TOMOJIOTHUHBIX OPraHoB.

KoHBepreHuus kak crnoco6 3Bogiouuu. Eciu momynsuud, OTHOCSAILIMECS K pas-
HbIM TaKCOHAM, OOMTAIOT B OAHOW M TOH »Ke cpele, TO MoJ ACHCTBUEM OJHOHAIpPAaB-
JIEHHOr0 0TOOpa y HUX OYIyT 3aKpPervisiThbesi CXo/Hble npusHaku. To ecTh OyleT mpouc-
XOJUTh Mpoliece GOPMHUPOBAHHUS CXOIHOTO (PEHOTHITHUECKOTO 00JIMKA — KOHBEPreHLHsl.

Konsepeenuyus (ot nar. convergo — npubanKalOCh, CX0XKYCh) — He3asucu-
Moe pa3sumue cX00HbIX NPU3HAK08 (cxodcdeHue NPU3HAK08) Y HepoOocmBeH-
HbIX OP2AHU3MO8 UAU UX 2pynn, odumarwux 8 00UHAKos8ol cpede.
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Puc. 65. KoHBepreHuus ro copme Tena
y MpbIraiowmnx MNEeKoNUTarLWmx

CJiellyeT OTMETUTb, YTO KOH-
BEpreHlysi 3aTparuBaeT TOJbKO
OpraHbl WJIM HMX KOMIJIEKCHI, HO
He OpraHu3Mbl WJIM BHbI B Ile-
JgoM. DeHOTHUIIHYECKOE CXOJICTBO
HabJIoaeTcst y TeX OpraHoB, KO-
TOpble  BBLIMOJIHSIOT — OJIMHAKOBYIO
(YHKIHIO ¥ HaxoJsTCsi TOJ BJIH-
SIHHEM OJIHUX M TeX JKe YCJIo-
BUil cpesibl. OHO SIBJISIETCS TOJIb-
KO BHEILIHHM W He KacaeTcst BHYT-
PEHHEro CTPOEHHUsI OpPraHoOB, MMe-
IOIIMX ~ pa3Hoe  TPOMCXOXKIEHHE.
Hanpumep, KoHBepreHTHOE CXOJ-
CTBO UMEIOT MJIABHUKH aKyJi (rep-
BUYHOBOJIHbIE) W JIACThl JeJb(H-
HOB (BTOpHUHOBOAHKIE). Ho nuaB-
HHKM M JIACTbl OTJIMYAIOTCS 110
CTPOEHHIO M 3aKJaJKe CKeJIETHBIX
3JIEMEHTOB.

CXO0JICTBO OpraHoOB MOYKET Ha-
OJII0JIAThCST Y TPYINI  XKUBOTHBIX,
M0-pa3HoOMy OTCTOSILIMX JIPYT OT
Jpyra B CHCTEMaTHUYeCKOM OT-

HollleHuu. [IpuMepoM KOHBEpreHIMM BHYTPH KJacca MOXHO CUHTaTh (OpPMHpOBA-
HHE CXOJHOH (hOpPMBI Tesia y TMpHIraloluX MJeKoNuTalomux (puc. 65), a B npeaenax
THNa — (opMHUpOBaHHE CXOACTBA (DOPMBI Tesla y aKyJl, HXTHO3aBPOB U JIeb(MHHOB.
CiriefloBaTesIbHO, KOHBEPTeHIMsl NMPUBOAUT K TMOSIBJAEHHIO (PeHOTHITHUECKOTO CXOJI-
CTBA y HEPOJCTBEHHBLIX OPraHU3MOB M (POPMHUPOBAHMIO Y HUX aHAJIOTHUHBIX OPraHoB.

DopmupoBanre MopdosorHieckux 0coOEHHOCTEH B pasHbIX Tpynnax op-

raHu3MOB MOXKET MPOUCXOJIUTh 3a CUET AMBEPreHlUM W KOHBepreHuuu. [u-
BEpPreHlUsi — PAaCXOxKIeHHEe MPUSHAKOB Yy POJICTBEHHbIX OPraHU3MOB HJIU
UX Tpymm, oOUTAIONMX B Pa3HbIX 3KOJOTHYECKHMX ycaoBUsAX. Ha ypoBHe Mu-
KPO3BOJIIOLMH TUBEPreHLIUsl MPUBOAUT K BUA000PA30BAHUIO, HA YPOBHE Ma-
KPO3BOJIIOIIMM — K 00pPa30BaHMI0 HOBBIX HAJBHUIOBLIX CHCTEMATHYECKHX
rpynn. KoHBepreHuusi — He3aBUCHMO€E PAa3BUTHE CXOIHbIX MPU3HAKOB y He-
POJICTBEHHBIX OPraHU3MOB MJM MX TPy, OOUTAIOUMX B OJMHAKOBOH CpEJIE.
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1. OxapaKkTepuayinte MexaHU3m AvBepreHumn. 2. YKaxunrte, Kakve opraHbl y Maekonura-
IoLLMX cchopMmpoBannce B pesyrnsrate amsepreHumn. 3. Noyvemy AvMBepreHumsa Ha ypos-
He MUKPO3BOOLMM HOCUT 06paTUMbIN XapakTep, a Ha YPOBHE MaKpOo3BOMOLMM OHA He-
obpaTtnma? 4. MNMpusegnte NpMMepbl KOHBEPreHUMN Y pasHbIX CUCTEMATUYECKUX rpynm.

§ 36. Knaccutpukauua opranu3amos. [puHUMNBLI CUCTEMATHUKMN.
CoBpemeHHas 6uonoruyeckas cucTema

Knaccudukauus opranuzmoB. biaronapsi 3BoJiiolMM COBpPeMeHHbIH opraHuue-
CKHI1 MHp MHOroo6pa3eH M YHHKaJieH. YueHble Mpe/riosaraloT, YTo CerofiHsa Ha Hallei
nsanere obutaer cpbille 10 MJIH BHIOB KHUBBIX OpraHuamMoB. [lostomy oueHb Bax-
HOM siBJIsleTCsT 3a/lada KJAacCUPUIMPOBATh M3BECTHbIE BHJbI OPraHU3MOB IO TpyMnam
B OMNpeJieleHHOH M0C/1e10BATE/IBHOCTH U CHCTEME. DTO B UTOTe TO3BOJIUT YCTAHOBHTH
JUISl KQ2K10T0 OPraHu3Ma CBOE€ MECTO B MHPe »KHBOH MPUPOJBI.

Heo6xoaumocTh KjacCHpUKALMH MUPA »KUBBIX CYLIECTB MOHUMAJH ellle yueHble
Hpesne#t Ipeuun. Onnako npejyioxKeHHble KaacCH(UKAllMM TOTO BpeMeHH 6a3upo-
BaJIMCh JIMLIb HA HEMHOTOYMC/EHHbIX Npu3Hakax. OHM Kacajuch NPEeUMyLLEeCTBEHHO
BHEILIHEr0 M BHYTPEHHEro CTPOEHHSI OPraHU3MOB U MPAKTHYECKH HE YYHTbIBAJHU POJIi-
CTBEHHbIE CBSI3W MKy HUMH. DBositoliMonHast Teopust Y. JlapBuHa 3a/10:KH1a OCHOBY
JUISl CO3JIaHUsT COBPEMEHHOH KyaccuUKalHHY.

Kaaccugurayusa opeanuszmos — ycaosnoe pacnpedenenue gcetl co80Kyn-
HOCMU JCUBLIX CYULECmE No uepapxudeckum conoO4uHenHolm epynnam 8 co-
omeemcmauu ¢ Kakumu-aubo obwumu npusHaxamu.

Ceromnst kaaccudukaupell MUpa KUBOH NPUPOMbI 3aHUMAETCS CUCHEeMamnu-
Ka — HayKa 0 MHOrooOpasuM BMJIOB W POJICTBEHHBIX CBSI3SIX MEXKILy OpraHM3MaMH.
B coBpeMeHHOlI cHcTeMaTHKe MpPH MPUCBOCHHH JIIOOOMY OpPraHM3My TOTO WJIH MHOTO
paHra BbIIEJSIOT PsiL NPU3HAKOB. DTO MpeKae BCero 0COOEHHOCTH MPOUCXOKICHHUS U
MCTOPUYECKOTO Pa3BUTHSI, MOP(HOJOTHIECKOTO U aHATOMHUYECKOTO CTPOEHHS, PA3MHO-
JKeHusl, SMOPHOHAIbHOTO pasBuTHsi. Kpome Toro, yduTbiBaloTcst (U3HOJIOTHUECKHE U
HHOXMMHUECKHe 0COOCHHOCTH, THI 3aMaCHbIX MUTATEJbHbIX BELLECTB, XapaKTep Cpejibl
0OUTaHUsl, CTPOCHHE M XMMHYECKHI COCTaB KJIETOK, YMCJO M COCTaB XPOMOCOM M JIp.

[IpuHLMnbl cucTemMaTuku. Bbl yxke 3HaeTe, 4TO NEpBYIO0 HAyUHYIO CHCTEMY *KHUBOH
npupoabl co3nan B cepenre XVIII B. mBeackuil sposmonuonuct Kapa JIunuei. B
OCHOBY JIAHHOH CHCTEMbl aBTOP MOJIOKHJI JIBA OCHOBHBIX MPUHLMNA: OUHAPHOH HOMEHK-
JIATYpbl U MepPapXUuHOCTH (COMOMUMHEHHOCTH ), KOTOpble aKTyaJbHbl M B HaCTOsllee
Bpemsi. CoryiacHO OUHAPHOU HOMEHKAamype KaXKIblil BUIL B CBOEM Ha3BaHUH HUMe-
eT JIBA CJIOBA: CYLLECTBUTEJbHOE M NpusaratesnbHoe. CylleCTBUTE/bHOE 03HAYAET Ha-
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3BaHMe pojia, K KOTOPOMY OTHOCHTCSI BHII, a MpHJaraTejbHoe — BHIOBOH smuTteT. Ha-
npuMep, Kolika JiecHas (Felis silvestris), si6nonst nomatinssi (Malus domestica).

I[lo coBpemMeHHBIM MpaBHU/IaM MOC/E BUAOBOTO 3MHUTETA OOBIMHO CTABSIT (haMUJIMIO YUEHOr0, BIIEpBbIe

onucasilero ganublit BuA. Hanpumep, ynutka sunorpamnast Jlunnes (Helix pomatia Linnaeus
win Helix pomatia L.). B To e Bpemsi NpHCBOEHHOe OJHAXK/bl By Ha3BaHHE H3MEHEHHIO
He TIOJIEIKHT.

[Topo6HO TOMy Kak B HailleM ydeGHOM MOCOGHH CXOJHBIE BOTIPOCHI 00BEUHSIOTCS
B naparpadbl, naparpabl — B [JIaBbl, TPOUCXOAUT 0ObeIMHEHHE XKUBBIX OPTaHH3MOB
B CHCTeMaTHYeCKHe TAaKCOHbBI. B cucTeMaTHKe 3TO HA3LIBAIOT MPUHIIUIIOM uUepap-
xuunocmu (conoduunennocmu). Beero Bbiiessiior ceMb HanGoJee pacnpocTpaHeH-
HBIX CHCTEMAaTHUYeCKHUX TaKCOHOB (Tabu. 7). Tak s8udel }KUBOTHBLIX 0OBEAUHSAIOT B podbL,
poder — B cemelicmaa, cemercmsa — B ompadel, ompsiodel — B KAQCCHL, KAAC-
col — B munol, munol — B yapcmaa. CjellyeT MOMHUTb, YTO MPH KJaccHdUKAIK
6axTepui, rpuOOB U pacTeHHH BMECTO TAKCOHA 0mpsad HUCMOJb3YIOT NOPAJOK, a BMe-
CTO TaKCOHA mun — omaeda.

Ta6auua 7. MNpumepbl Kiaccudukauuu

TakcoHbl JKusotHoe TakcoHbl Pacrenue
Bt Jlsryuika TpaBHl.-laﬂ Bt Kﬂ.eBetp NoJI3yuuil
Rana temporaria L. Trifolium repens L.
Pon Jlaryuku Rana Pon Knerep Trifolium
CewmetictBo | Jlarywaubu Ranidae CewmeiictBo | Bo6oBbie Fabaceae
Orpsin BecxBocthle Anura [Topsinox BoGoBolpetHbie Fabales
Kanace 3emHoBoaHble Amphibia Knace JBynonshbie Magnoliopsida
Tun Xopnoswie Chordata Otnen [Tokpeitocemenubie Magnoliophyta
LapcTBo JKusornble Animalia [apctBo Pacrenus Plantae

Muorna B cucTeMaTHKe HCMOMBb3YIOT TakHe KaTeropvH, Kak HallapcTBO W umnepusi. Buizessiior

JIBa HAJLAPCTBA — 3YKAPHOTHI (SI€PHbIE) U MPOKAPHOTHI (J0slepHBIE ), KOTOPbIE BKJIOUAIOTCS B
MMIEepHI0 KJIETOUHbIX OpraHu3MoB. Bropasi umnepusi mpejcrtaBjieHa HeKJIETOYHBIMH (opMamu
JKU3HM — BHpPYCaMH.

buosornueckas cucrema. B Hacrosiliee Bpemsi MOJy4HJIa pacrnpocTpaHeHHe
6UOJIOrHUECKAs CUCTEMa, B KOTOPOH BCE KHUBbIE OPraHHU3Mbl pPa3fesioTcs Ha MsTh
uapets: bakrepun, Ilpotuctsl, [pu6el, Pactenns u JKuoTHble. B TO ke Bpems HeJlb-
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351 POBECTH PE3KYIO I'PaHb MEXKJy OTAeJbHBIMH LAPCTBAMH TOJILKO 10 HECKOJbKHM
npusHakaMm. Hanpumep, nns npencrasurenert napers [pu6sl n Pactenust xapakrepHbl
CXOJIHble MPHU3HAKH. DTO HEMOJABHXKHBIH 00pa3 »KU3HH, apoOHOe JbIXaHHe, HaJnuue
KJE€TOYHOH CTEHKH, OJIMHAKOBO YCTPOEHHBbIe TeHETHYEeCKHil armmapar ¥ OOJBIIMHCTBO
KJIETOUHBIX OPraHOMJIOB U JIp. B TO »Ke BpeMsi uMeeTcsl Psijl CyLECTBEHHBIX OTJIUYHH.
Hanpuwmep, dorocunres y pacreHui.

TosbKo Ty1yGOKHMIT aHANH3 COBOKYMHOCTH MPHU3HAKOB, OCHOBAHHBIH Ha MX NPOMC-
XOXKIEHNH, 3aKOHOMEPHOCTSIX CTPOEHHS U JKU3HENIESTEbHOCTH, a TaAKKe Ha TIaTeJb-
HOM M3y4YeHHH (DUJIOT€HETHYECKUX CBsI3el MeKily pasHbIMHU IpynrnaMu OpraHu3MOB MO-
3BOJISIET OTHECTH BUJ MM GoJiee KPYMHBIH TaKCOH K TOMY HJIM MHOMY LIAPCTBY.

E] Jst ynopsiiouMBaHisi MHOroo0pasusl CyLLEeCTBYIOLUX Ha 3eMmJe KHUBbIX Op-
raHU3MOB CO3/1aBAJIMCh CUCTEMbI MX Kjaccudukauun. Knaccudukauuei mupa
>KUBOH IMPUPO/bI 3aHUMAETCsl CHCTEMaTHKa — Hayka O MHOrooOpasuu op-
raHu3MOB M B3aUMOCBS3SIX Mexay HUMH. OcHoBomoJaraiouide MpUHLUIIbI
cHCTeMaTHKHM — OMHapHasi HOMEHKJATypa M MepapXHuHocTb. B Hacrosiiiee
BpeMsi HanboJsiee pacnpocTpaHeHa CHCTEMA, B KOTOPOH BCe »KHUBbl€ OpPraHu3-
Mbl paszefsitorcsi Ha nsaTh napers: bakrepuu, [lporucersl, [pubsl, Pacrenus
u JKuBoTHble.

raHnamoB? 2. OxapakTepudynTe OCHOBHbIE MPUHLIMMbLI MOCTPOEHNS CUCTEMATUKM XKXMBbIX
opraHn3moB. 3. Kakne OCHOBHble CUCTEMATUYECKME TaKCOHbI BaM M3BECTHbI? B oTeeTe
NCNonb3dymnTe Knaccugukaumo a610H1M gomaluHen un ancta 6enoro. 4. Kakne uapcrtea v
HaguapcTBa BbIGENAIOT B XMBOW NpMpode B HacTosilee BpeMAa? Ha OCHOBaHMM KaKmx
npu3Hakos?

1. B 4yem 3aknoyaeTcss HEO6XOQUMOCTb CO30aHMUA CUCTEMbI KnaccuduKaumm XnBbIX op-
®

§ 37. Bupycbl

Crpoenue BupycoB. Bupycot (0T nat. virus — )
B OTJIMUHE OT BCEX JIPYTMX OPraHu3MOB He HMEIOT KJle-
TOYHOrO cTpoeHusi. OHM CMOCOOHBI XKHUTb U Pa3MHOKATh-
Csl MCKJIIOUMTEJIHO B KJETKax JIPYTMX OpraHu3MoB W 3a
MX TIpeieiaMi JKH3HEIeATeJIbHOCTH He mposis/sior. Ta-
KUM 00pa3oM, BHPYCbl MOXKHO paccMaTpHUBaTb Kak He-
KJIETOUYHYIO (OPMY 2KH3HH. BUpychl ObIM OTKPBITH pyc-
ckum ydenbim 1. M. UBanoBckum B 1892 . npu us-

AO. WN. NBaHoBckmh (1864—1920) — pycckuin chramnonor
pacTeHnn n MUKPOBMOSOr, OAVMH M3 OCHOBOMOJSIOXKHWKOB BU-
pyconorum
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=N
MopaskeHHoe pacTeHue Tabaka CxemMa CTpoeHwsi Bupyca

Puc. 66. Bupyc TabayHom Mo3anku

yUeHHH TPUUMH MO3auuHOH 0O0JIe3HH JIMCTheB Tabaka. [1osTomy nepBblil H3BeCTHBIN
BUpYyC OblI Ha3BaH BUPYCOM TabayHOW MO3auKH (puc. 66).

Haxonsich B KieTKe-x0351MHe, BUPYC MPeEJICTaBJseT cOO0H MOJIEKYJTy HyKJIEHHOBOH
kucyaotel (JIHK naun PHK), mostomy Bupycot nenst na JIHK-conepxkaime n PHK-
cozieprKalye. B cBOGOMHOM COCTOSIHHM TOJIHOCTBbIO c()OPMUPOBAHHAS BHUpYyCHasi ua-
cTHLA, crocobHast K HHHUIHMPOBAHHIO KIETKH-X035MHA, HAXOAUTCS B (hOpMeE BUPUOHA.
BupuoH, KpoMe HyKJ€HHOBOH KHC/JOThI, HMEET 3alUTHYI0 GeJIKOBYIO 000JI0UKY (Karn-
cud). Y HEeKOTOPBIX BUPYCOB, TAKHX, KAK BHUPYChl Teprieca WM TPHUIA, NPUCYTCTBYET
ellle W JI0TIOJHUTE IbHAS JIMIIONIPOTeUHAs 000J04Ka (cynepkancud), Kotopasi Gopmu-
pyeTcsl M3 LMTOMJIAa3MaTHUYeCKOH MeMOpaHbl KJeTKH-X03siuHa. Padmepbl BUPYCOB KO-
geomotes ot 20 1o 500 HM. BoJIbIIMHCTBO BUPYCOB MMeEET KpHCTAJIMUecKyto ¢hop-

Bupyc repneca AneHoBupyc ManosaBupyc KopoHasupyc Bupyc rpunna

Puc. 67. Bupychl

[MpaBoobnagatens HapogHasa acBeTa
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u pasmepbl. Hanpumep, JIHK BupycoB MoryT 6bITh KaK JIHHEHHBIMH, TaK H KOJIbLEBLIMH, MOTYT CO-

CTOSATh KaK M3 JIBYX liernefl, Tak i ObiTh ofHolienodeuHbiMid. PHK B Bupycax uatiie JinHeiHOit popmbl
1 MOTYT ObITh KaK OJIHOLIENOYEUHBIMH, TaK H JIBYLIENOYeYHbIMA. BoJibliiast 4acTh H3BECTHBIX BUPYCOB SIBJISETCS
PHK-conepxaummmu. K JIHK-conep:xatiim Bupycam oTHocsiTest BUpychl renatuta B, repneca u np. PHK-co-
JlepKalliie  BUPYChbl TPeJICTaBJIeHbl BHpycaMH Tpurina, WMMyHojecuuuta desnoseka (BMY), remarura
Aw np.

HyknennoBble KHCIOTBI, BXOASIINE B COCTAB BHPYCOB, MOTYT MMETh CaMylo pasHOO0OpasHyio Gopmy

[IlpoHukHOBeHMEe BUPYCOB B KiaeTKy-x03sinHa. Kak yxe oTmeuasnoch, BHPYCh
CnocoOHbl PA3MHOXKATHCS, TOJBKO MPOHUKHYB B KJETKM OAaKTEpHH, pacTeHHH M 2KU-
BOTHBIX. [IpH 3TOM OHM HCTOJ/B3YIOT GMOCHHTETHUECKYIO U SHEPreTHUECKYIO CHCTEMbI
KJIETKU-X03s1MHa. JlJisi MPOHUKHOBEHHS] BUPYCHOH 4aCTHlbl B KJETKY BaKHBIM YCJIO-
BUEM SIBJISIETCSl HaJIMUHe HA MOBEPXHOCTH KJETKH crieluduueckoro Oesika-pelenTo-
pa, obecreunBalollero NpUcoeHeHte BUpyca K KJaeToyHoll memOpaHe. B cBoio oue-
penb crnetnduueckre 6esKM, BXOAsLIME B cOoCTaB 0eNKOBOH 000JI0YKH BHpyca (Kar-
CHJIA), TAKXKE BBIMOJHSIOT PEUeNnTOPHYIO PoJib W PACMo3HAIOT crielrduuecKue CTpyK-
Typbl Ha TOBEPXHOCTH KJETKH-XO35iMHA. B ciyuae, eciu «pacrnodHaBaHue» Mpo-
M30LLJIO YCIEUIHO, BHMPYyCHasi 4acTHLA CBSI3bIBAETCSl C PELENTOpPAMH  KJETKH-MH-
LIEHH TOCPEJCTBOM XUMHUeCKHX cBsideld. [losatomy omnpenesieHHble BHPYChl OMacHbl
JUIsl OJIHUX OpraHu3MoB M abCcoJloTHO Oe3Bpeibl s Apyrux. Takol mnpoiecc pe-
LeNTOPHOTO B3aWMOJEHCTBHUSI BHpyCa C KJETKOH-X03sIMHOM HasbiBaeTcs abcopoyueti
supyca.

Jlasiee MpOUCXOAUT CJAUSTHHE BUPYCHOH 0OOJIOUKH C KJI€TOUHOH MeMOpaHOH, U re-
HEeTHUYECKHH MaTepuas BUpyca MPOHHKACT BHYTPb KJETKH-X03siMHa. [lonaB B K/eTky,
BUpYC TepsieT 6esKoByl0 060JI0UKY. leHeTHyeCcKnii mMatepuaJs (reHoMm) BUpyca, Mpej-
craBnennbii JJHK n16o PHK, conepKUT OT HECKOJBLKUX T€HOB Y MPOCTHIX A0 TPex-
COT TEHOB Y CJIOXKHBIX BUPYCOB. [€Hbl BUPYCHOrO reHoMa CrocoOHbl KOIMPOBaTh OeJi-
KU C pasiuuHbIMKM (DYHKLMSMU, HATTPUMED CTPYKTYpHble Gesiku, GesKku-(pepmMeHThl. [e-
HEeTHYECKUH MaTtepuall BUpyca O4eHb aKTUBEH W I10CJE€ MPOHUKHOBEHHST B KJIETKY J10-
CTaTOUHO OBICTPO BCTPAHBAETCSI B €€ T€HOM.

[Tocnie sTOrO BUpyC MepexoautT B asdy nposupyca (JaTeHTHyI0 ¢asy) — Takoe
COCTOSIHME BHpYCa, KOIJa KJeTKa-XO35HMH 3apax<eHa, a pasMHOXKEeHHWe BUpyca W Ka-
KHe-Ju60 BUAMMblE TIOBPEXKIEHHS B KJeTKe He mpoucxoisT. JlareHTHasi asa aautces
OT HECKOJIbKHX 4acoB (y BHUpyca IpUIINa) 10 HECKOJbKUX JeT (y BUpyca UMMyHOe]H-
uuTa uyesoBeka). /lanee oHa nepexoauT B (asy BHAUMBIX MPOsiBJAeHUH 3abosieBaHus,
YTO CBSI3aHO C AKTMBALMEH BUPYCHOIO MeHETHUECKOr0 MaTepuasa U HayajJoM pasMHO-
JKEHHUsT BUpycCa.

PasmHoxxeHue BupycoB. Bupyc cunTtesupyer co6cTBeHHble O€JKM H HYKJIEHHO-
Bble KHMCJOTBI 32 CUET pecypcoB 3apaxkeHHod kiaeTku. ¥ JIHK-conepxkaumx BUpycoB
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Puc. 68. Cxema pasMHOXeHMs1 BMpyca repneca

OIHMM M3 nepBbIX cuHTe3upyercs: pepment PHK-nosmumepasa, kortopasi ctpout Ha
nutn JIHK Bupyca n-PHK. Jlanuas u-PHK nonanaer na pubocomer knetku-xossuua,
rJie U NpoTekaeT OHOCHHTEe3 JIPYruX OeJKOB BUPYCHOH YacCTHLbI.

Ha cnenytoliem srane B LUTOMJIa3Me KJETKH-XO35IMHA MPOUCXOAUT 0ObeHHEHHE
BHOBb CUHTE3HPOBAHHBIX OEJIKOB M HYKJE€HHOBOH KUCJIOThI BUpYCca ¢ 0Opa3oBaHUeM HO-
BbIX BUPYCHBIX YaCTHIL — 8upuoros. OHU pPa3pbiBalOT LUTONIAa3MaTHUECKYI0 MeMbpa-
HY, MOMNAAAIOT B MEKK/IETOUHOE MPOCTPAHCTBO WJIH KPOBb M 3apaKatoT HOBblE KJETKH
(puc. 68).

Mtuorne PHK-conep:kaiie BHpPyChl CHHTE3MPYIOT (hepMeHT ToJumepasy, yua-
CTByIOLLyI0 B cuHTede HOBbIX uyactul BupycHoin PHK. dta PHK nepexomut na pu-
60COMbBI U KOHTPOJIUPYET CHHTE3 GeJKOB BUPYCHOH 060sI0uKM — Karcuaa. Kak Buj-
HO, TAKUM BHpyCaM Jiisl PA3MHOXKEHHSI W Tlepefaud reHerudeckoil ungopmaunu JTHK
He TpebyeTcs.

[IpoHunKasi B KJIETKH >KHBbIX OPraHu3MOB, BUPYChI SIBJISIIOTCS] TIPUUMHON Psijia onac-
HbIX 3a60JIeBaHUN pACTEHUH, »KUBOTHBIX M 4YeJsioBeKa. [lopaxkasi cesibCKOXO35UCTBEH-
Hbl€ PACTEHHsl, BUPYChl CYLIECTBEHHO CHHXKAIOT MX YPOXKal M yXy[ALIAIOT €ero KayecTno.



Bupycel 151

[Ipumepamu BUPYCHBIX 3a00/1eBaHMI PACTEHMH MOTYT CJYXKMTb MO3auuHas 0o0J1e3Hb
Tabaka M TOMAaTOB, JKeJTyXa CBEeKJ/bl U KapTodeJisl, MPOSIBJSIOLIASACT B CKPyUUBAHUH
JIMCTbEB W KapJIMKOBOCTH pacTeHuil, u ap. Cpeay onacHbIX BHUPYCHbIX 3a00JjieBaHM
JKMBOTHBIX M Y€JIOBEKA MOXKHO OTMETHUTb BETPAHYIO OCITy, NMOJHOMHEJHT, OCLIEHCTBO,
BUpycHblil renatut, rpunmn, CITW u . 1.

Mtuorue BUPYCbI, K KOTOPbIM UyBCTBHTEJICH YeJIOBEK, He T0PayKaloT »KUBOTHLIX U
Hao60poT. Kpome TOro, HeKOTOpble >KUBOTHbIE MOTYT ObITb MEPEHOCUMKAMH BHPYCOB
4eJI0BEKa U MPU 3TOM caMu He 60J1e0T (NTHLbI ePEHOCAT pasdJyHuHble GopMbl BUpyca
TPHUIINA, K KOTOPbIM UYBCTBUTEJICH YEJIOBEK ).

Bupouabl. Bakrepuodaru. BupynentHble u ymepennble haru. Bupoudst (ot
JaT. virus — s, ot rpeu. éidos — dopma, Bu) — HHQEKIMOHHbIE areHTbl, TpeJ-
cTapJisitolliie  co00H HHU3KOMOJIEKYJISIPHYIO  KOJIBLIEBYIO OJHOLENOUEUHYIO MOJIEKYJTY
PHK, He xomupytoliyto cob6eTBeHHble GefKU. Bupouabl SBASIOTCS MesabyallllMMH U3
M3BECTHBIX BO30yauTeseit 3abogeBannii. Opnouenoueunbie Mosekyabl PHK Bupo-
WIOB HaMHOTO MeHble BHpycHbIX reHomoB. PHK Bupowmos cocrout B cpeanem us
300 HyK/JI€OTHIOB, B TO BpeMsi KaK reHOM CaMOro MaJioro M3 H3BECTHBIX BHPYCOB Ha-
cyuteiBaeT okosio 2000 Hyk/eoTHIOB. [J1aBHBIM OT/IHUMEM BHPOHWIOB OT BHPYCOB siB-
JisileTest OTCYTCTBHE y HMX Karcuaa. Ha ceromusiiunuil jgenb Hanbosiee H3yueHHbIMH
SIBJISIIOTCST  BUPOMJIbl  pacTeHWH (BbI3bIBAIOT JedopMaliiio  KayOHeH, KapJauKOBOCTb
up. ).

Bakmepuogaeu, vnv ¢paecu, — rpynna BHPYCOB, KOTOpble MOpaxaiT Oak-
TepHasibHble KjaeTKH. MHorve GakTeprHodark MokpbiThl GeNKOBOH 0060J0YKOH U CO-
CTOSIT M3 TOJIOBKHM, OT KOTOPOH OTXOAMT MOJBIH CTEPXKHEBHAHBIH OTPOCTOK. BHyT-
peHHIo0 YacThb rofioBku ¢ara cocrasaser JIHK win PHK, kotopas npencrasaser co-
60M TUIOTHO CKpydeHHYI0 HUTb (puc. 69).

Y psina Gakrepuodaros GejkoBast 060J1049Ka (4e€X0J1), TOKPBIBAIOIIAS OTPOCTOK,
crnocobHa COKpAallAThCsl, OTroJisisi €ro HHXKHIOI 4acTh, re pacrnoJgaraercsi 6azajbHast
MJaCTHHKA C BBICTYNaMK pa3jndHoil popmMbl. OT Hee OTXOAAT TOHKHE JJIMHHbIE HUTH,
KOTOpble MpejfHa3HaueHbl JIsi TPUKpernieHust gara K Gakrepud. bakrepuodaru o6-
JIafaloT Crenu@UIecKMMH aHTUITeHHBIMH CBOMCTBAMHM, OTJHYHBIMH OT aHTHI€HOB IO-
pakaemoil GakTepHasbHON KIEeTKH U JIPYTHX (aros.

Hcenosbayst HUTEBUAHbBIC OTPOCTKH, OTXOJsLIME OT 0a3a/ibHOM MJIAaCTHHKM, GakTepHodar npukpen-
JIieTCst K KJIeTOUHOH cTeHKe GakTepuu. B mMecTe mpuKpernsieHus: npu nomouu (epMeHToB OH pac-

TBOPSIET KJIETOUHYIO CTeHKY. 3aTeM B pe3yJibTaTe COKpallieHHsl 6@JIKOBOro yexJsa HyK/JIeHHOBast KHC-
JloTa para BIPLICKMBAETCS Uepe3 KaHaJsl CTep:KHEBHIHOTO OTPOoCTKa B GakTepHalbHylo Ki1eTky. [lanee, npu-
mMepHo uepe3 10 MuH, MOJ BJAHSHMEM HYK/IEMHOBOH KHCIOTbI (hara H3MeHseTcss MeTabosM3M KJIeTKH
6akrepun. OHa HAUHHAET BOCITPOM3BOANTL BMECTO COOCTBEHHOTO FreHETHYECKOTO MaTepHasa reHeTHIeCKHH
matepuas 6akreprodara, a Takke CHHTE3HpOBaThb (haroBble GeJIKH. DTOT MPoLiece 3aBepliaercs 06paso-
BanneM npubansurensio 1000 arobix yacTull, U KaeTka 6akTepuH norubaer.
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BHewHun Bug

Cxema cTpoeHus

Puc. 69. BakTepuodhar KuLwe4HOW nanoyku

Bupyaenmnote ¢paecu — OGaxreprodar, KOTopble B pedyJbTaTe CBOEro »KH3-
HEHHOTO LKA 00pa3yloT B 3apaKeHHbIX KJeTKax OakTepuil HOBble (haroBble YaCTHIIbI
W TPUBOJAT GaKTepHil K rubesn. Ymepenuole paeu — OGaxkreprodaru, KOTopble Mo-
cjie MPOHHKHOBEHUs B GaKTepHasbHylo KJETKy caMM He pagdmuoxaiotes, a ux JIHK
BCTPaMBAETCs B TEeHETHMUECKHH MaTepuas KJEeTKH-X03sihHa, 00pasdyst ¢ HUM eIMHYIO
Mosiekyay (puc. 70).

(cunmpom nproGpeteHHoro ummyHoneduuura). Bupye CITM/la nopaxaer nmpenmyiiecTBeHHO HM-
MYHHYIO CHCTEMY, B pe3yJbTaTe 4ero 4yeJoBeK CTAHOBHTCS Ge33alMTHBIM K MHKPOOpPraHu3MaMm,
KOTOpble B OOBIYHBIX YCJIOBHSX Ji/I51 HETO He MaTOreHHbl. DTO MPUBOAUT K GBLICTPO TPOrpeccHpylolieMy pas-
BUTHIO MH(EKLHOHHbIX 3a00JIeBaHHIl, 3/710KaUeCTBEHHbIX HOBOOOpa3oBaHuil U rubesn. OCHOBHBIMH MyTSIMU
3apakeHHst BUPYyCOM UMMyHoAeduLMTa Yesoseka (BUY) n pacnpoctpatnenust Gosesnu siBisiiorest Gecrnopsi-
JIOUHbIE MOJIOBBIE CBSI3H, a TAKXKE HCIOJb30BAHHE HAPKOMAHAMH HECTEPHJIbHBIX MEIHLIMHCKHX HHCTPYMEHTOB.

B HacCTosilee BpeMs OJIHUM U3 CaMbIX OMAaCHBIX BUPYCHBIX 3a60J1eBaHUl YeJI0BeKa SIBJISIETCST CHI/LH

E] Hapsly ¢ MHOrOKJIETOYHBIMH M OJIHOKJIETOYHBIMH OpraHM3MaMHU B TPHUPOJIE
€CTb M HeKJETOUYHble (hOPMbI KH3HH — BHPYCbl. BUpychl cocTosT W3 reHe-
tuyeckoro marepuana (JIHK win PHK), koTophiit okpyxeH saiutHo# GeJi-
KOBOH 0060JI0YKOH — KamncuaoM. Bupycbl crnocoGHbI padMHOMKATLCS TOJBKO
B KJI€TKaX JIPyrux OpraHuamMoB. bakrepuocarn — rpymnmna BUPYCOB, KOTOpble
nopaxator 6akrepuaJsibHble KjaeTKH. [To Tumy »Ku3HeHHOro Luk/Ia GakTepHo-
tharu pasnessiioT Ha BUPYJEHTHblE U yMepeHHble. BUpychl SBJASIOTCS MPUYH-
HOH psiia onacHbIX 3a00JIeBaHUI PACTEHUH, XKUBOTHBIX M YeJIOBEKA.
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Puc. 70. XKU3HEHHbIE LMKIbI BUPYIEHTHOO M YMEpPeHHOro 6akTtepuodaros

Ball B3rNsf, NPU3HaKM BUPYCOB CONMXKAIOT UX C XUBbIMW opraHuamammn? 2. Kakosa no-
cnenoBaTesibHOCTb MPOHUKHOBEHUSI U Pa3MHOXEHUS BUPYCOB B KNneTke-xo3anHe? 3. Onu-
LUINTE OCOBEHHOCTU CTPOEHMUSA U XUIHEHHOMO LMKna 6aktepuodaros. 4. Kakne BUpYCHble
3a60neBaHna pacTeHW, XUBOTHbIX U YeroBeKa BaM U3BECTHbI? 5. Ykaxute, Kakve 13
nepeyncrieHHbIX 3aboneBaHni YenioBeKka BbI3bIBAKOTCSA BMpycamu: renatut, xonepa, Ty-
6epkynes, repnec, CMN[, aon3eHtepus, 6eLLeHCTBO, AndTepus.

@ 1. O6bACHNTE, MOYEMY BUPYCbl OTHOCATCH K HEKNeToYHbIM dhopmam XuaHu. Kakue, Ha



Mpoucxoxpexue _
W 9BOJIOLMS YeJloBeKa

§ 38. ®opmupoBaHue npeacTaBieHUiA 06 3BONIOLUM YENOBEKA.
MecTo 4enoBeka B 300/10rM4ecKoil cucteme

PopmupoBaHue MpeacTaBjeHUd 00 3BOJIOLMM YejoBeKa. YejoBeka H3laBHA
BOJIHOBAJI BOTIPOC O €ro NpoucxoxaeHud. M3 riyGokoi JpeBHOCTH JIOULIH CBeIeHHUSs
0 TOM, UTO MJIEMeHA JIIOJeH cuuTajd ceOsi MOTOMKAMH Pa3HbIX YKHBOTHBIX: MEJBEJIS,
cokosa, peiObl U ap. Pusocodnl dpeBHed Ipeunn elle 10 Haulell 5pbl BbICKA3bIBaIN
MBICJIM O TOM, YTO UeJIOBEK UMEET MPUPOJHOE MPOUCXOMKIICHHUE.

Hanpumep, dunocop Anakcumanap mnicas o MpoOUCXOKIEHHH JIOAEH U3 Hila, B KOTOPOM BHa-
yajie 3apoJIHJINCh PbIGONOLO6HbIE CyIIeCTBa, MM03Ke MOKHHYBIIHE BOAHYIO Cpely H JIaBlive Hauauo

yesioBeky. [IpuMepHO B 3TO 2Ke BpeMsl MOSIBUINHCH MEPBLIe YIOMHHAHHSI O CXOACTBE 4eJIOBEeKa C
00€3bsIHOM.

Ha nporskeHun ModTH roJiyTopa ThICsU JIET OT Hadasa Halleid 3pbl FOCMOACTBO-
Basii G0KECTBEHHbIE B3IVIS/IbI HA MPOUCXOXKACHHE yesioBeka. C pasBUTHEM HayKH B
XVII—XVIII BB. 1 Ha OCHOBaHWM HAKOTJICHHBLIX 3HAHHH O pasHOOOPa3HH »KHUBBIX Op-
raHU3MOB €CTECTBOMCIBITATE/IM CTa/IH Bee OoJiblue yOex1aTbesl B CXOACTBE CTPOCHHMS
yejoBeka M KUBOTHbIX. K. JluHHel, npusHaBaBuinii 00xKeCTBEHHOE MPOUCXOXKIEHHE
yeJioBeKa, oTMeuasl MopasuTesbHOE CXOACTBO yesoBeKa M 00e3bsiH. MIMeHHO no 3toi
NPUUHHE B CBOEH KJIACCH(PUKALUMH KUBOH MPUPO/bI OH PACMOJIOKHI YeJIOBEKA B IPyIl-
ne NpUMaToB BMeCTe ¢ 00€3bsiHAMM.

Heckosbko nozxe JK. B. Jlamapk BbUIBUHYJ THITOTE3y O MPOUCXOXKIAECHUH YeJio-
BeKa OT 00e3bsHONOM0OHbIX MpeakoB. OH cuMTas, Y4TO LIAaroM Ha MyTH K 3BOJIOLHUH
yeJioBeKa OblJl Mepexojl 00e3bsIH OT Jla3aHbsl M0 JIEPEBbAM K MPSIMOXO0KICHHIO.

Y. Hapsun B 1871 1. ony6mukoBan padoty «IIponcxoxknenue yesoBeka W 10-
JIOBOH 0TOOp», TJIe OH JIOKAa3blBaJl POJCTBO UYEJOBEKA C YEJOBEKOOOPA3HbIMH 00€3b-
siHaMu. JlapBHH OCHOBBIBAJICSI HA JAHHBIX CPABHUTEJbHOH aHATOMHH, MOPHOJIOTHH,
naJsieoHToJIOTMK. B To »Ke Bpemsi OH cuMTasl, YTO HHM OJIHA M3 HbIHE YKUBYLIHUX 00€3bsiH
HE MOXKET sIBJISITbCS MPSIMbIM MIPEIKOM YeJI0BeKa.

Cxo/CcTBO yesloBeKa € XUBOTHBIMU 3aKJII0UAETCsl B e/IMHON cxeme cTpoenus. [lyis
4eJIOBEKA U XKUBOTHBIX XapaKTE€PHbI OJIHU U TE YK€ OPraHbl U CHCTEMbI OPraHOB (KpoBe-
HOCHAs1, JIbIXaTeJIbHasl, BbIIEJUTebHAs, MHIeBAapUTebHAsS, HEPBHAS, NOJoBast U JIp. ).
Kpome Toro, cxojcTBO 4esioBeKa ¢ XKUBOTHBIMK MOJITBEPXKIACTCS HAJIMUMEM PYJIUMEHTOB
1 aTaBU3MOB. ¥ yesioBeKa HacuuThiBaloT 6osiee 90 pydumernmaproix opearos (puc. 71):
KOITUHMK, amreHIuKe, 3yObl MyJIPOCTH, TpeTbe BeKOo M jp. Haubosiee xapakTepHbIMH U3

[MpaBoobnagatens HapogHasa acBeTa
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LLlectumecsivyHOro

3apogpiwa -
Bapocnoro
YyernoBeka
Yenoseka
MTnupl O6e3bsiHbI KonbITHOro
TpeTbe BeKO YwHasa pakoBuHa Cnenasi KMLLKa C anneHpUKCom

Puc. 71. PyogumeHTsl

amasu3mos (puc. 72) MOXKHO CUMTATh CHJBHO PA3BHTBIH y HEKOTOPbIX JIOJeH BOJIO-
CSIHOH TOKPOB Ha TeJe, JIOMOJHUTENbHbIE COCKHM, XBOCT. Bce 3TH mpusHaku xopouio
BbIpaXKEHbI Y KHUBOTHBIX, HO HHOTJIA BCTPEUAIOTCS M Y COBPEMEHHBIX JIOACH.

Hanuuve B cTpoeHMH TpexXHeNeNbHOrO 3apojbllla 4YesoBeKa XOpjbl, KOTopas B
npoiiecce 3MOPHOHANBHOTO Pa3BUTHSI CMEHSIETCS] TO3BOHOYHUKOM, MO3BOJISIET MPUUMC-
JIUThb ero K tuiy Xopdosoie u nonruny /10380Hourbe. CXONCTBO UejoBeKa U M03BO-
HOUHBIX »KHBOTHBIX HAOJIOAeTCsd M B JajbHEHIIeM pa3BUTHM 3apojpiiei. Ha cramuu
4—>5 Henesib SMOPHOHAJIBHOTO PA3BUTHSL Y 3apo-
JbIllIa YeJoBeKa UMeeTCsl XBOCTOBOH OT/eN MO3BO-
HOYHHUKA, POPMUPYIOTCS »KabepHble JyrH, 3a4aTku
BEPXHUX U HIKHHUX KoHeuHocTell. Moar mecsayHoro
10712 YeJIOBEKA MOX0XK HA MO3T PbiObl, a ceMUMe-
CYHOTO 3apojiblllia HAMOMMHAET MO3T 00€3bsIHbI.
Ha nsitom mecsiie smOpuorenesa y 3apojpllia ye-
JIOBEKA €CTb BOJIOCSIHOH TOKPOB, KOTOPbIH 3atem
HCYe3aerT.

YenoBek oTHOCHTCST K Kiaaccy Maexkonuma-
jouue, TaK Kak y Hero umeetcsi adadparma, Mo-
JIOUHble »KeJie3bl, JAU(QepeHiInpoBaHHble  3yObl
(pe3upl, KJIbIKH M KOpPEHHbIE), YILIHble PaKOBHHbI
W p. HenoBek, Kak M JpYrHe MIEKOMHTAIOUIME,  pyc. 72, ATaBU3M — YpeaMepHoe
BCKAapMJIHBAET CBOUX J€TeHbllIel MoJiokoM. [lura- pa3BUTME BOMOCAHOrO MOKPOBA

[MpaBoobnagatens HapogHasa acBeTa
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HHe 3apoJiblllia uye/loBeKa BHYTPH MAaTEePUHCKOrO OpraHu3Ma uyepes IMJjaLeHTy cOJuKaer
yeJioBeKa ¢ nojxnaccom /lrayenmapnote.

CxozcTBO vesioBeKa ¢ oTpsiioM [Ipumamor 06yc/lOBIEHO HAJMUYMEM XOPOLIO pas-
BUTOH MSATHNAJNON NepeaHell KoHeuHocTH. s uesioBeKka, Kak M il BCeX MpHUMATOB,
XapaKTepHO TaKXKe HaJIMuHe KJIOUHLDBI M MOJIHOEe pasesieHHe JydeBol U JIOKTeBOH Koc-
Tel. DTO aeT BO3MOXKHOCTh BpallleHUsi U pa3HooOpasue JABHKEHHMH MepeiHnX KoHeu-
HocTel. BoJiblIofi najel nojiBUKEeH U MPOTHBOIMOCTaB/IEH OCTa bHbIM. FIMetoTest HOrTH.

Cxonpble 0COOEHHOCTH TIOBEAEHHS UeJ0BeKa M BBICIIHX 4esJ0BEKOOOpasHbIX obe-
3bsIH MO3BOJISIIOT OTHECTH €ro K ceMeHcTBY [Omunudol. JIsi HUX XapakTepHbl OHH U
Te ke 6e3yc/oBHbIE pe/eKChl U CXOACTBO B (DOPMHUPOBAHUH YCJIOBHBIX pediieKcoB.
Kak y 4esoBeka, Tak M y 4esoBeKOOOpa3HbIX 06€3bsiH, MOXKHO BCTPETHTb CXOJHbIE
IMOLMH, MPOSIBJISIIOLLIMECS B BHE HEBA, PAlOCTH, Pa3HOOOPAa3HOH MHUMHKH, a TaKkKe
BBICOKYIO CcTereHb 3a00Thbl 0 MOTOMCTBE. ¥ YesoBeKa, KakK W y LIMMIaH3e, YeThbipe aHa-
JIOTHYHBIE TPYMIbl KPOBH, CPOK OepeMeHHOCTH coCTaBJisieT NMPUOJIH3UTEbHO 9 Mecs -
ueB. Jlns Jonellt M yesoBeKooOpasHbIX 00€3bsiH XapakTepHbl 60JIe3HH, KOTOPbIM He
noJBepxKeHbl JIpyrue MJeKoNuTatolye: rpunm, TyoepkyJses, xosepa u ap. Haxoner,
reHeTHUeCKUil MaTepras yesioBeka U iuMnanse Gosee yem Ha 90 % cxone.

Mecto yesoBeka B 300/10rHuecKoii cucreme. MecTo yesioBeKka B 300J10TM4eCKON
CUCTEME MOXKHO MPOUJIIOCTPUPOBATL Cledytoulell TabauLei.

Ta6nuuna 8. Cucremarnueckue NpU3HAKU, ONpeAesiollie MecTo
yeJl0BeKa B 300JI0TMUECKO cUCTeMe

TakcoH

[pusnak

HanuaperBo dykapuotsl
(SInepubie) Eucaryota

[lapctBo JKuBoTHbIE
Animalia

Tun Xopnrosbie
Chordata

Kuetku conepakar sinpo

[eTepoTpodHbIil THIT MTUTAHHUS, MTOABMAKHbBINH 06pa3 XKU3HH

Hasnuue y 3apospliiia Xopaibl, MoJ10i HepBHOH TPYOKH Ha CIMHHOM
CTOPOHE TeJia, MULIEBAPUTENbHOM TPyOKH Ha OPIOLIHON CTOpOoHE
Tesla, XKaOepHbIX LLeJell, 1ByCTOPOHHEH CUMMETPUH TeJla

[Tomrun [ToszBoHouHBbIE
Vertebrata

Kaace Muiekonuraronye
Mammalia

Hasnnune nossoHoutoro crosifa, uepena, roJOBHOTO M CITMHHOTO
MO3ra, JBYX I1ap KOHEUHOCTEH, pacrnoJjozKeH1e cepiiia Ha Opiou-
HOW CTOpOHE Tesa

BuytpuyTtpoGHoe pas3BuTHe, BCKapMJHBaHHE JETEHbIIIEH MOJIO-
KOM, HajMune auadparmbl, MOJIOUHBIX, Ca/JbHbIX H MOTOBBIX JKe-
sie3, muddeperimalis 3y0oB Ha KJIbIKH, Pe3Libl H KOPEHHbIE, TPH
CJIyXOBbI€ KOCTOUKH B CPEIHEM yXe, YLIHasi PAKOBHHA, BOJOCSIHOH
MOKPOB, UeTbIpEXKaMepHOe cepilie, OJHA (JIeBast ) iyra aopThl




®opMUpOBaHIe NPEACTABNEHNI 06 IBOMIOLNN YeroBeKa 157

[Ipodoaacenue

Takcon

[pusnak

[Tonknacc [Tnauenrapueie
Placentalia

Otpsin [Ipumatst
Primates

Hancemeiictso HesnoBekooGpastbie
Hominoidea

[Turanue 3apojpliia yepes niaueHTy

BCleII/IC KOHEYHOCTH XBaTaTeJ/JbHOr'O TUIA, MPOTUBOMOCTABJICHHE
60JILLIOTO MaJiblia OCTAJbHbIM, nanu/JigpHbie Y30pbl HA KOHYUKAX
rnaJibleB, JIaJOHsX W CTOIax, HaJiluyne HOI‘Teﬁ, OJlHa rapa MoJ1o4-
HBIX 2KeJie3, CMeHa MOJIOYHbBIX 3y60B

[1nockue HOrTH, 10 IBA pe3lia B Kaxk0H MOJIOBUHE YEJIOCTH, Ha-
JIMUMe XapaKTePHOTO y30pa Ha yKeBaTeJbHOH MOBEPXHOCTH 3y0O0B,
peyKLHs XBOCTA, YeThbIpe IPYIIbl KPOBH, MTOPEIEHHE BOJOCSIHOIO
MOKPOBA TeJsla, CX0:KHe OOJIE3HH W MapasuThbl, XOPOLLO Pa3BUTbIH
rOJIOBHOW MO3T, MPOsIBJICHHE IMOLMI

CewmerictBo [oMmunuusl — Hominidae
Pon Yesosek — Homo
Bupn Yenosek pasymusiii — Homo sapiens L.

E] Barsisiibl Ha MPOUCXOKIEHHE YesioBeKa B Pa3JiMuHble SMO0XH KacaluCh Kak
€ro ecTeCcTBEHHOro, Tak W 00XKEeCTBEHHOro MpoHucXoxkaeHus. Bemyias posb
B JIOKA3aTeJIbCTBE TMPOUCXOKICHUST UeJOBEKA OT KUBOTHBIX MPHHAJIEKUT
Y. apBuny. K uucay $haktopoB, JIOKA3bIBAIOIIMX POJACTBO UYeJOBEKA M XKH-
BOTHBIX, OTHOCSIT CXOJCTBO B CTPOEHHMH TeJa, CXOJHOE Pa3BUTHE 3apOjibliliei
Ha paHHMX 3Tanax SMOPHOHANBLHOTO PAa3BUTHS, a TAKXKe HaJMuMe y yesJoBeKa
PY/IMMEHTOB M aTaBU3MOB.

1. Oxapaktepuadyite B3rfisfbl YYeHbIX pa3HbiX 3MOX Ha MPOUCXOXAEHVE YemnoBeka.
2. B yem nposBnseTca CXOACTBO YenoBeKa C XMBOTHbIMM? 3. YKaxuTe MecTo 4enose-

Ka B COBPEMEHHOV 30010rMyeckon cucteme. 4. Kakme 13 nepeyncrieHHbIX HUXe npu-
3HaKOB MO3BOJIAT OTHECTWU YernoBeka K Tury XopaoBble: HYeper, rofioBHON U CMUHHOM
MO3r, XabepHble Ayrv, ABYCTOPOHHAS CUMMETPUS Tena, ABe napbl KOHE4YHOCTEN, nonas
HepBHas Tpybka? 5.YcTaHOBWUTE COOTBETCTBME MEXAY CUCTEeMATUHECKMMU TaKCOHaMM:
knacc Mnekonutarowme 1 otpag MNMpumatel — 1 Npu3Hakammn Yenoseka, NMo3BONAILLN-
MU OTHECTU ero K 3TUM TakCOHaM: HanuM4ve guadparmbl, 0OfHa rnapa MOJIOHHbIX Xesles,
TPU CIyXOBble KOCTOYKM B CPEAHEM yXe, YLUHas pakoBWHA, Hann4ne HorTem, BOSIOCAHON
MOKPOB Tesfia, CMeHa MOJO4HbIX 3y60B, YeTblpexkamepHoe ceppue.
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§ 39. MNpepwecTseHHUKU YenoBeka. [lpeBHUE U UCKONAeMble
NIOAN COBPEMEHHOro TUNa

ATanbl 3BOJIOLUMU UYeJ0BEKOOOpPa3HbIX MpumMatoB. ABctpajonuteku. [lepbie
BBICIIIHE TIPUMAThl MOSIBUIMCHL Ha 3emsae okoso 40 mun Jet Hasan. Heckosnbko mosn-
Hee OT HUX 00OCOOWJIUCH JIB€ OCHOBHble BETBH JaJibHeHLlell 3SBOJIOLMH YesOBeKa.
Onna M3 HUX 171a B HampaBJeHHH 3BOJIOLUH COBPEMEHHBIX UeJOBEKO0OpPa3HbIX 00e-
3bsiH (COBpEMeHHble HIMPOKOHOCHIE 00€3bsiHbl), BTOpasi — K JPYyrdM MpUMaTaM M ue-
JIOBEKy (rpyrnna y3KoHOChIX 06e3bsiH). CunTaeTcs, 4To OOLUIMM TPEIKOM COBPEMEHHBIX
4e/10BeK00OPa3HbIX 00e3bsiH U YesloBeKa OblIM JipeBecHble 4es0oBeKooOpas3Hble obe-
3bsiHbl — dpuonumexu (puc. 73). Tlo-BUAMMOMY, UMEHHO JIDHOMHUTEKH TOJIOKHIH
HayaJjI0 BOJIOLMH YeJOBEKA, U B UACTHOCTH €ro MpelleCTBeHHUKAM — ascmpano-
numexam (puc. 74).

JIpHOTNIUTEKH MOJIYYHJIH TaKoe Ha3BaHWE, MOCKOJbKY OOJIBLIYIO YacTb »KU3HU MPOBOAWJIM Ha Jepe-
m Bbsix. OfiHaKo M3MeHeHHe KIUMara, TpUBejlllee K COKPAIIEHHIO JIeCOB, CKa3al0Ch HA KHU3HH 3THX

»KUBOTHBIX. Jlpronureky npucnocoOuIuch K HOBOMY 00pasy »KM3HM Ha OTKPLITBIX yyacTKax Tep-
putopun. bBamke Apyrux K JIOASAM CTOMT TaK Ha3bIBaeMblH AAPBUHOBCKHH JPHOMHUTEK, OCTAHKH KOTOPOTO
Obli 0OHapy:keHbl B EBpore.

[OpeBHue nogmn

[MNo3nHune

HeaHaepTanbLbl
"N
/ \ Yenosek
MpenLuecTBeH- | CoBpEMEH-
HUKWN YenoBeka OpeBHenwve nogm | Horo Tuna
i o A Heanpepraney [z
(300 — 35 TbIC.
et Ha3ap)

Opuvonutek  ABcTpanonuTtek Yernosek ymerbin Yerosek KpomaHboHel,
(27—10wmnH ner (10 —5mnH et (2 —1,7 MnH net NPSIMOXOAALLAIA (okono 50 ThiC.
Hasan) Hasaf) Hasaf) (1,5 —1,3 mnH net net Hasan)

Ha3apn)

Puc. 73. 3tanbl 3BonOUMM YenoBeKa
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[lepBble HcKoMaeMble OCTaHKK aBCTpa-
JIONUTEKOB ObLIK HalieHbl B 1924 . Ha tore
Adpuku. OHH NOJYUUSIM CHCTEMATHUECKOE
Ha3BaHHe MO MEeCTy HaXOJKH — aBCTpaJio-
nuTeK adpuxkaHckuil. PedysbraThl packo-
MoK Ha TeppuTOpUr AdpHKH 3a MOC/EHHE
50 JieT CBHJETENBLCTBYIOT, UTO aBCTPaJio-
MUTEKU KUK GoJiee 5 MJIH JIeT Ha3al.

McenenoBanue  HalleHHBIX —yacTel
cKeJieTa aBCTpaJsloNUTEKOB MOKA3aJ/o, 4To
OHH codeTasid B ceGe MPHU3HAKU UeJOBeKa
1 00e3bsiH. VI3yueHue cTpoeHHs] KOpeH-
HbIX 3yOOB aBCTPAJIOMUTEKOB YKa3biBaJo
Ha TMUTaHWE PaCTUTEJbHOU mnuileid. B To
JKe BpeMsi CTPOEHHE KJBIKOB H pe3loB
MOJTBEPIKAATO0 UCTIONb30BAHUE TTHIIH 2KHU-
BOTHOTO MPOMCXOXKJeHHst. [0JIOBHOW MO3r aBCTPaJIONUTEKOB HMeJ 0ObeM OKOJIO
650 cM®, uTO MpaKTHYECKH He OTJHYAJ0 ero OT MO3Ta COBPEMEHHBIX YeJOBEKOOO-
pasHbix 06e3bsiH. Poct 6bl1 B npenenax 100— 150 cm, a macca Tesia cocrapJisijia
npumepHo 30—60 Kr.

ABCTpAJIONUTEKH CIeJIafid JIBA Ba)KHBIX [l1ara OT »MBOTHLIX K uejoeky. [lep-
BbIM M3 HHUX CTaJO0 MPSMOXOXKIEHHE, O YeM TOBOPHT CTPOEHHE HX Ta30BbIX KOCTeEH.
Crour 3aME€THUTb, 4YTO XO2KJACHHME Ha JABYX HOrax HU3Ha4aJibHO TMPHUHECJO YeJIOBEKY
mMaccy HeynoOCTB. YMeHbIIWJIACh CKOPOCTb TepeMelleHus, GoJjiee TsKesno, B OTJH-
Yde OT YETBEPOHOTHX XKMBOTHBIX, CTaJu MPOXOMUTh pojibl. C JAPYro#l CTOPOHbBI, OKa-
3aJlMCh HECOMHEHHbI TPeHMYIIeCTBa TaKoro mnepejasuxKenusi. Hanpumep, ocBo6o-
JUJIUCH Tepe/ilHie KOHEYHOCTH — PYKH. ABCTpasIONUTEKH CMOTJIM Jiep:KaTh B pyKax
KaMHH HJIM TNaJIKh, HO CaMOCTOSITEJIbHO OPYyAHsl TPy/la OHH ellle He M3TOTaBJMBaJIH.
BTopoit 0co6eHHOCThIO aBCTPaJIONUTEKOB CTaJI0 MOpeJeHHe BOJOCSHOrO MoKpoBa. B
YCJIOBUSIX YKAPKOTO M CYXOTO KJUMaTa OH OblJ TOMEXOH, 3aTPy/HSIBIIEH OXJaXKieHHe
opraHusma.

Puc. 74. ABcTpanonutek u ero ckenet

ABcTpasionuTeKkH, Mo MHEHHIO YUEHbBIX, CUMTAIOTCS TYMTHKOBOH BETBbIO BOJIOLMH YesoBeka. OHu
MOJIHOCTBIO BBIMEPJIM OKoJo | MJiH JieT Hazan. Hanbosee BeposTHOH NPUYHHON BBIMHPAHUS ObLIO

npeo6J/afanne B UX pPalMOHE PACTHTEJbHOH MUIIK. PacTUTe/NbHOSIHOCTD He CTHMYJIHPOBAJIA H3-
roTOBJIEHHE OPYAMI Tpyla M JajbHelilllee pPa3BUTHe W yBeJndeHue oObema rojoBHoro moara. [lo-
BUIHUMOMY, HEMNOCPEACTBEHHLIMM MpEAKAMM Jofell sBUIHCL HauboJiee I03[HHE M3 CYLLIeCTBOBABLINX
ﬂpeﬂCTaBHTeﬂeﬂ ABCTPAJIONUTEKOB, [MpeycreBline B H3rOTOBJEHUW W TIPUMEHEHHH TepPBbIX Opy}llflﬁ
TpyZa.
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JpeBHeiilune moau. Yenosek ymedbiid. Henosek npsimoxoasuumii. B sposonuu
CcoOCTBEHHO ueJsioBeKa (/Homo) pasnuyaioT Tpu OCHOBHBIX 3Tana (tad. 9).

Ta6nuuma 9. Iranwl 3Bogouun pona Homo — Yenosek

TPOTIBI) — HeaHepTalblibl

Haspanue rpynnbl Jroaen Bpemsi Bo3HUKHOBeHHUS [IpencraBurenu poga Homo
JpesHetitve Joau (apxaH- OxkoJ10 2 MJTH JIeT Ha3aj Yesosek ymesnlit flomo habilis
TPOIbl) Okovio 1,5—1,3 mun Yesoek npsmoxoisiinil Homo erectus

JIeT Hasaj
Jpesuue oy (najneoan- 300—35 Thic. JieT Ha3aj [lepBble npejcraButenu Buaa Yenosek

padymHblil — Homo sapiens

Jlionn coBpemMeHHOrO THNA Okouio 50 ThIC. €T Bun Yenosex pagymublit — Homo
(HeoaHTPOIbl) — KpoMa- Hasaj sapiens
HBOHLLBI

[lepBbiMH TIpesicTaBUTENISIMH  pojia  UeJsIOBEK YueHble CUHTAIOT TPEICTABUTES
apxantporioB YesoBeka ymesoro (cm. puc. 73). Haxonaka ocTaHkoB ckesera mep-
Boro Homo habilis Ha ckjoHe adpuKaHckoro kpatepa HropoHropo npuHamieKut

Opyaws Tpyna

%P =

M3 peyHou ranbku M3 kpeMHusa

Puc. 75. Yenosek ymenbii 1 ero
opyAus Tpyaa

Jlyucy Jluku u natupyercs 1959 r. Psnom
¢ ocrankamu Homo habilis 6bnu oGHapyXKe-
Hbl CaMble JIpEBHHUE OpY/Hs TPy/a, CleJaHHble
pykamu desioBeka (puc. 75).

[lepBbie opymusi Tpyna OblIM OY€Hb TIPH-
MHUTUBHBIMH W NPEACTABASAIN COOOH JIHILb
cJlerka 3a0CTPEHHYI0 M PACKOJIOTYIO TIOfL Ofl-
pejiesieHHbIM YIJIOM rajibky. Opyiust U3 rasb-
KM OCTENEeHHO 3aMeHSIJIUCh PYUYHbIMH pPyOH-
JamMu (KaMHH, oOTecaHHble C JIByX CTOPOH),
no3ke — HAKOHEUHHUKAMH M CKpeOKaMH.

[TosiBsieHHe opyauii  Tpyaa MO3BOJIMJIO
AKTHBHO BBOJMTb B PALMOH XKUBOTHYIO THILLY.
Maroropnenue GoJjiee COBEPIIEHHBIX OPYIHH
TPyla Croco6CTBOBAJO YBeJHUEHHIO 0Obema
rojoBHoro mosra. ¥ Homo habilis on Gbln
GoJiblile, 4eM y aBCTPAJIOTNIUTEKOB, U A0CTHral
680 cm®. MickpuBJieHHe HUKHEN YeJI0CTH T0-
BOPUT O BO3MOKHOM HaJIMYMH 3a4aTKOB PEUH.
Yepen YesoBeka ymesoro Obl1 Jierye, 4yem y
aBcTpasionuTekoB. Vcnosb3oBaHue orus npu

[MpaBoobnagatens HapogHasa acBeTa
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MPUrOTOBJEHHUH TIHILKM He TpeGOoBa/o Pa3BUTHsI MOILHbIX JIMLIEBBIX MbILILL /151 €€ repe-
JKeBbIBaHHs1. bosiee ¢1abbIM MbIIILAM /7151 TPUKPETIEHHS K Yeperty yKe He Hy»KHbI OblIH
CTOJIb MOLIHBIE KOCTH. HesI0BeK yMesbli OJHOCTBIO TPUCTOCOGUIICS K TPSIMOXOKIEHHIO.
Y Hero, Kak U y COBpeMeHHBIX Jiojieil, GOJIbIION MaJiell CTOMbl He OTBEIEH B CTOPOHY.

CrieytoliuM 3TarnoMm 3BOJIIOLMK JIPeBHEHIINX JIoJel cuuTaloT HesloBeka MpsimMo-
xozdiero. Ero ocranku Brepsble Obln o6Hapy:kenbl J. [{106ya B 1891 1. Ha ocTpo-
Be SIBa. O6bem mosra y Yesoseka npsiMmoxozsiiiero ysesuuuacs 1o 1000 em®. Homo
erectus aKTUBHO M3rOTaBJIMBAJ JIOCTATOYHO COBEpLIECHHbIE OPYAUS TPyad, 3aHUMAJCs
OXOTOH W BJajle] 3auaTKaMu peun. Peub npejcTapisiia co60i uieHopas/iesbHble 3ByKH
raacHelXx OykB. B CBSI3M ¢ MpsIMOXOKIeHMEM MPOrPeCcCHBHO U3MEHMJICS CKeJIeT: CTorna
nprobpesia HeGOJBIIOH CBOJL, OelpeHHasi KOCTb CMeCTHJIAaCh K LEHTPY Tasda, B T03-
BOHOUYHHKe oOpaszoBasicst HeOogbiol u3rud. Kunu Homo erectus mpeuMyliecTBEHHO
cragamu. Jlisi IpUroTOBJEHHS THILKM LIMPOKO HCMOJb30BaMM OroHb. ONHAKO HHU3KHH
7106, pa3BUThle HAAOPOBHbBIE IyTH, MOJYCOTHYTOE TeJIO C OOHIBLHBIM BOJOCSHBIM T10-
KPOBOM OYeHb COJIMKaIM UX ¢ 00e3bsHOMoN0OHbIMU Tpeakamu. [Toatomy YHesoBeka
MPSIMOXOJIALIET0 YACTO HA3bIBAIOT 06€3bSHOYENOBEKOM.

JlpeBHefiine JIIOAM HIMPOKO pacCesUIUCh 110 Tepputopun Adpuku, A3umn u tora
EBponbl ¥ 3BOJIOLMOHUPOBAIH OAHOBPEMEHHO B HECKOJBKHX HaTpaBJeHHsIX.

JpeBHre U HMcKonaemble JIOAM coBpeMeHHoro Tuna. Ha stom srane Beyliyto
pOJib B 3BOJIIOLIMK YeJIOBEKA HAYHHAIOT MrpaTh CollMasibHble (DaKTOpbl: TPyaoBasi jie-
ATeJIbHOCTh B IPyMNIax, CoOBMecTHasi OophOa 3a BbDKMBAHWE, PA3BUTHE HMHTEJIEKTA.
K nepBbIM JpeBHUM JIIOJSIM, KOTOpbie ObLJIM MPOMEXKYTOUHBIM 3BEHOM MEXKY JpeB-
HeHIIUMHU JIIOAIbMH U UCKOIMa€MbIMU TPpEJIKAMH COBPEMEHHOI'0 4eJIOBEKa OTHOCAT He-
andepmanvyes. CBoe Ha3BaHUe OHM TOJYUMJIH [0 MECTy HX TMepPBOH HCKOMaeMo#H
Haxonku B 1856 r. B nosimne p. Heannep B 3anannoi [epmanuu. Heanneprasibliibl J10-
ObIBAJIH nuuy nyrem CO6MpaT€J]bCTBa H OXOThI. )KI/IJ][/I rpynmnaMi 4ucCJA€HHOCTbIO 10
100 uyesoBek (puc. 76). B kauectBe
JKUJIHIIA MCTIOJb30BAJIH TelIephl, B KO-
TOPbIX MOCTOSIHHO TO/IEPKUBAJH OTOHb.
Onexaoi UM CIYKUIH KYPbl YOUTHIX
Ha O0XOTe »KMBOTHBIX. HeaHnepTasblibl
XOPOIIO BJajIe]H 4JeHopas/ieIbHOH pe-
Ubl0 M IUIMPOKO HCMOJBL30BAH OPYJIHs
Tpyda: pa3HooOpasHble LIUJIA U3 KOCTeH,
KaMe€HHbI€ OCTPOKOHEYHHKH U CKp€6Kl/l.
Y HeaHjiepTaJiblieB Hauak 3apOXKIATHCS
3J1eMeHTbI KyJbTypbl. Harnpumep, uepe-

—
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MHEHHIO, ObIIM Haje/leHbl MarHyeCKUMH CBOMCTBAMM, CJYXKUJH TaJUCMaHaMH Ha 0XO-
te. Kpome Toro, y HeaHaepra/blieB MOSIBUIMCH 3JeMEHTbl MorpeGajbHON KyJBTYpbI,
0 ueM CBHETeJILCTBYeT IorpeGeHHe YCOMIIMX B [03€ CIISLLEro YesoBeKa.

Heanpeprasblibl npeictasiisiii co60it HEOAHOPOAHYO rpyry Jitoaei. [1o BpeMeHH cyliiecTBOBaHMs
1 MOP(OJIOTHUECKUM MPU3HAKAM MX JAeJSIT Ha panHux (Bosuukau okoso 300 Thic. sieT Hasan) u

NO30HUX HeaHepTa/blieB. YueHble CUUTAIOT, UTO PaHHHE HeaHjepTasblibl OblIH TYIHKOBOH BeT-
BbIO Ha MyTH 9BOJIIOLIUH COBPEMEHHOTO0 yesioBeKa. [TosHue HeanaepTadblibl MOSIBUIMCH 0K0J0 70 ThIC. JieT
Ha3a/l U XK yKe CPEH JIIoZIell COBPEMEHHOTO THITA, OJIHAKO BIOCJIEACTBHN ObIIN MOJHOCTbIO BBITECHEHBI
umu. [TosHne HeanaepTasiblibl MPUCTOCOOHIINCH K XKH3HH HEOOJBILIMMU CEMEHHBIMU TpyInaMu. B oTanumne
OT PaHHMX OHH HMEJH XOPOLIO PA3BUTBIA CKeJeT W MYCKYJaTypy MPH OTHOCHTEJILHO HEGOJbLIOM pPOCTe
(okos10 160 cM). O6bem roIoBHOr0 MO3ra y HeaHaepTa/ibles cocTass npuoausuteabto 1300 em?®. Cro-
HT OTMETHTb, YTO HaHOOJIbIlIEe PA3BUTHE MOJYUHIIH OTE/bl MO3Td, CBS3aHHbIE C JIOTHUECKHM MbILLJIEHHEM.
Bce 310 naBasio um npeumyliectBo B 60pb0e 3a CyLLECTBOBAHHE.

[Ipennosaraercs, 4to Havaso JIOASIM COBPEMEHHOTO THMa (HeoaHTponam) JAaJju
M03/IHUE HeaHJepTaJiblibl, KOTOpbIE MPUCIOCOOUIINCH K XKH3HH HEOOJIbLLIMMH CeMEHHbIMU
rpynnamu. Kpomaroorysl (OblIM HA3BaHbI
TaK COIVIACHO HAXOJIKE HECKOJIbKHX CKeJie-
TOB 3THX JIIOJIel BO (hpaHIly3CKOM TpoTe
KpomanboH ) o6s1aiani BeceM KOMITJIEKCOM
(hu3HUeCcKUX 0COOGEHHOCTEH, KOTOPbIH Xa-
pakTepeH Jyisi COBPEMEHHOTO yeJsloBeKa.
[TporpeccuBHbIE 4YepThl B CTPOEHHH TO-
JIOBHOTO MO3Ta Obl/IH CBSI3aHbl C XOPOLIUM
pa3BUTHEM JIOOHBIX JIOJIEH, YTO YKa3blBa-
€T Ha PA3BUTYIO UJEHOPA3NEJbHYIO peub.
JIpyruM  MpU3HAKOM, CBHIETENbCTBYIO-
UMM O KayecTBEHHOM BJIAJIEHHH peublo,
SIBJISIETCS] BbIPasKeHHbIH M0A60POIOUHbIN
BBICTYTI.

KpoMaHbOHLBI ~ aKTHBHO ~ CTPOMJIM
JKUJIMIILA, M3TOTaBJMBANH  CrelHau3t-
pOBaHHbIE OpYHsl TPYyAA, LMK OJEIKILY.
JIJ1s1 MECT UX CTOSTHOK XapaKTepHbl 3ayaT-
KW MCKYCCTBA B BMJIE Pa3JjIMUHBIX CTaTy-
9TOK W HACKaJIbHbIX PUCYHKOB (puc. 77).
KpomaHboHLBI ~ MEpPBLIMH  TPUPYUHIIH
JKHBOTHBIX, YTO SIBJISIETCSl LIAroM K 00-
LIECTBEHHON KU3HU JIIOJEH U Pa3BUTHIO
Puc. 77. HackasbHble PUCYHKM KPOMaHbOHLUEB  POJOBOK OOLLUHBI.

[MpaBoobnagartenb HapogHaa aceeTa



Ponb 61onornyecknx n counanbHbiX )akTopoB B 9BOJTIOLUK YeNoBeKa 163

B sBosounun KPOMaHbOHLIEB HauboJibllee 3HAYeHHE npnoépeﬂn colMaJibHbIe
ql)aKTOpr, 3HAYMTEJ/JbHO BO3pocC/a poJib BOCHUTAHUA KW nepeaadyrd OIllbiTa OT CTaplinuX
MOKOJIEHUH K MJIAJLLIHM.

E] OO6LIMM TPEIKOM COBPEMEHHBIX YeJOBEKOOOPA3HbIX 00€3bsiH W 4Ye/oBeKa
OblIM Ha3eMHble YeJI0BeKOOOpasHbie 06e3bsiHbl — ApHONUTEKH. OT HUX MPO-
M30LLJIM TMpeIIECTBEHHUKN YesloBeKa — aBcTpaJsonuTeku. [lepBbiM mpes-
craButesieM popa Yesoek siasiercss Yesoek ymesbiid. Cienyouym marom
Ha MyTH 3BoJIOUMH Obll HesnoBek npsaMoxoasiiuid. [IpoMekyToUHbIM 3BEHOM
MEKIy ApeBHEHILIMMM JIOABMH W HCKONAeMbIMH Mpeiakamud YejoBeka pa-
3YMHOTO SBJISIOTCS HeaHAEpTa/blibl, KOTOPLIX YY€HbIE CUYHTAIOT TYMHKOBOW
BETBbIO 3IBOJIIOLMH YesloBeKd. BO3HHKHOBEHHE JIIOAEH COBPEMEHHOrO THIIA
(HeoaHTpoMoB) Mpou3solIo okoso 50 Thic. JeT Hazan. Vix npencraBurenn —
KPOMaHbOHIbI — 00J1ajla/li BCEM KOMILJIEKCOM (hU3UUeCKHX 0COOEHHOCTEH,
XapaKTEePHbIX JI/Is1 COBPEMEHHOTO YeJIOBEKA.

1. Koro y4eHble cuuTaloT NepBbiM WMCKOMAeMbIM MPEOKOM COBPEMEHHbLIX MPUMaToB?
2. CpaBHUTE 0COBEHHOCTU CTPOEHUA N XM3HU Yenoseka ymenoro n Yenoseka npsiMoxo-
Zsulero. Ha kakom OCHOBaHWM MX OTHOCAT K MEPBbIM NpeacTaButensam poga Yenosek?
3. OxapakTepuaynte 0CO6EHHOCTM 06pasa XM3HW HeaHdepTanbues. 4. Kakue, Ha Ball
B3N, 4epTbl KPOMaHbOHLUEB MO3BOMSAOT OTHOCUTb UX K JIOASIM COBPEMEHHOro TMna?

§ 40. Ponb 6uMonorM4eckux U couuanbHbiX (hakTopos
B 3BOJIOLMK YeNioBeKa

[lpeanocebiiku anTponorene3a. buonornueckue u couuanbHbie akropbl. [1pu-
MEHUMbI JIK IPUHLHIIBI, O6”bﬂCHFHOIJ1[/le [POUCXOKIACHHE U IBOJIIOLIUIO BUAOB 2KUBOTHBIX,
JUis 0ObSICHEHUS TTPOMCXOK/ICHUS W IBOJIOIMH YesioBeKa? C MO3UIMH CHHTETHUYECKOH
TEOpUH OUOJIOTHUECKHE (haKTOPbl IBOJIIOLUM OPraHUYeCKOro MHUpa — MYyTallHOHHBIN
npouece, apeid reHos, 6opbOa 3a CyllleCTBOBAHHE M €CTECTBEHHBIH 0TOOP — TMpHMe-
HUMbI U K 3BOJIIOLMK yejioBeKa. [lepexon npenkoB yesoBeKooOpa3HbIX 00e3bsiH K Ha-
3eMHOMY 006pasy >KH3HH, BbI3BAHHBIH MOXOJOJAHHEM KJIMMAaTa W BbITECHEHHEM JIeCOB
CTeIsIMU, CTaJl NEPBbIM LIAromM Ha MyTH K MPSAMOXOKACHHIO.

Henocratku B cKOpoCTH nepeaBuKeHNs TPH MPSAMOXO0KIAEHUH BOCTIONHAINCh TEM,
YTO OCBOOOJIMJINCH Nepe/lHie KOHEUHOCTH, 8 BEPTHKAAbHOE MOJI0KeHHe Tejia M03BOJIs -
JIO ToJy4aTth 00JblINK 06beM HHbopMalKn. TakuM o6pasom, MpejiKK uesjioBeka MOTJIH
HUCIIOJIb30BAThb PYKH [Jis1 U3rOTOBJIEHHST U MPUMEHEHHST Pa3JIMYHbIX Opyﬂlfllj[, a TaKxKe
CBOEBPEMEHHO pearupoBaTh Ha MpuOJIMKeHHe XUIIHHUKOB. [lockosibKy mepeunciien-
Hble HpHCHOCO@.ﬂeHl/IH OblJIU HalpaBJieHbl HAa TMOBbILIEHHWE BbI2KUBAEMOCTH, UMEHHO I10
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TOMY MyTH OCYLIECTBJSIIOCH Jla/ibHellllee JelcTBUe ecTecTBeHHOro oTGopa. Ciaeno-
BaTe/bHO, GHoJlorHueckue (hakTopbl aHTpOroreHe3a crnocoOCTBOBaNM (POPMHUPOBAHHUIO
MophodU3HOIOrHUECKHX 0COOEHHOCTElH YesioBeKa (MpSIMOX0XK/IeHHe, yBeJuueHne 00b-
eMa roJIOBHOTO MO3ra, pa3BUTasi KUCTb PYKH ).

Posb coyuarvroix pakmopos B antponoreHede packpbll @. DHresibe B pa-
6ote «Posb Tpyna B mpolecce mpepaiiieHust 06e3bsHbl B uesoBeka» (1896). Conu-
aJibHble (DAKTOPbI IBOJIIOLMH JIOTHYHO BBICTPOUTH B CJEJIYIOLLYIO TTOCJAEI0BATENBHOCTD!
COBMECMHbLIL 00pA3 HUZHU —> MblulreHue —> peub — mpyod — 0OujecmsaerHolil
00pa3 ocuznu. Tlpekn desioBeKa CTalu 0O0BEIUHSITLCS B TPYIIbl si COBMECTHOTO
NPOXKUBAHUSI, OCBOMJIM H3TOTOBJIEHHE Opyaui Tpyia. MIMeHHO H3roToBJieHHe OpyaHE
TpyJa SIBJSIETCS YETKMM pyOeKoM Mexiy 00e3bsiHOMOJ0OHBIMU NpeKaMH W 4eJio-
BekoM. B GopbOe 3a cyliecTBOBaHHE B JIAHHOM CJydae IpeuMylIecTBOM o0Jaaaiu
rpynmbl ocobel, KoTopble coo6lla MOMJIM MPOTUBOCTOSITh HEOJATOMPUSITHBIM YCJIO-
BUSIM OKpyxKatollleil cpesbl. Takum 06pa3om, coluaJjibhblie (hakTopbl aHTpororeHesa
OblJIM HarpaBJjieHbl HA COBEPIIEHCTBOBAHME OTHOLIEHHH MeXIy JIIOJbMH B Tpefenax
TpyIIbI.

Posb Tpyna B dropmMupoBaHuu uesoBeka. JBOJIOLHUS PYKH M0C]e OCBOOOMKIEHMHS
0T (hyHKIMH OTOPHI 1IJIa B HArpaBJeHHHU €€ COBEPIIEHCTBOBAHUSA JJIsT TPYIOBOH fe-
ATEJbHOCTH U M3TOTOBJIEHUS PA3JIMUHBIX OPYAME TPyaa. DTO OTMEUEHO MPH HU3YueHUH
McKornaemblx octankoB YesioBeka ymesioro (Homo habilis).

Crpoenue kocreil kuctu Homo habilis ykasbiBaeT Ha XOpOILIO PA3BUTYIO XBaTa-
TeJIbHYI0 CIIOCOGHOCThL BEpXHeH KOHedHoCTH. HorreBble dasiaHru cTaji KOPOTKUMH U
[NJOCKUMH, HTO €lle pa3 MoJ4epKHUBAeT aKTUBHOE HCIIOJb30BaHHE KHCTH. PacmnpeH-
Hble (asaHry najbleB siBJSIOTCS CBUAETENLCTBOM BHIMOJIHEHUS TSXKEN0H (PU3HYECKOi
pa6Gotbl. Kpome Toro, pyka crasia BeIylMM OpraHOM YeJIOBEKA B OCYILIECTBJIEHUH KOH-
TAKTOB Ha PACCTOSAAHUU TMPU MMOMOLM Pa3J/IMYHbIX MPEeAMETOB.

Hcnonb3oBanne M3roTOBJAEHHBIX OPYAHH OXOThbl TO3BOJHJIO YEJOBEKY Hapsiay C
pacTUTEJLHON THILEH MIHPOKO BKJIOUATh B PallMOH M OoJiee KaJOPUHHYIO TMHIIY KH-
BOTHOrO mnpoucxoxieHust. [IpurotopjeHue MuilM HA OrHe YMEHbLUWJO HArpy3Ky Ha
»KeBaTe IbHBIN annapaT W NMUUIeBapUTeNbHyI0 cucTemy. B pesysbraTe crag Jerde cke-
JIeT ueperna, YKOPOTHJICS KHIIEUHHK.

C pasBuTHEM TPYIOBOH JESATEJLHOCTH TMPOUCXOAUJIO JajibHekilee 0O0benHeHHe
JIHOJIEN JIJIsi COBMECTHOH »KM3HH. DTO pacLIMPsiIo MpeJCTaB/IeHUs] YejoBeKa 06 OKpy-
»katonieM mupe. HoBble mpeacraBienusi 060611aauch B BUAE MOHATHIH, UTO CIOCOHCT-
BOBAJIO Pa3BUTHIO MbIIILJIEHUST W (DOPMHUPOBAHHUIO 4jeHOopaszeabHOl peun. C coBep-
IIEHCTBOBAHHEM peuHd 110 Pa3BUTHE TOJIOBHOTO Mosra. JleficTBHe NBHKYLIEH (POPMbI
€CTEeCTBEHHOTO 0TOOpa B JJAHHOM HAMpPaBJEHUH 3a OU€Hb KOPOTKHUH CPOK TPHUBEJO K
3HAUYUTEJILHOMY YBEJUUEHHI0 00beMa roJIOBHOTO MO3ra y JIPEBHHUX JIIOfIEH.



Ponb 61onornyecknx n counanbHbiX )akTopoB B 9BOJTIOLUK YeNoBeKa 165

O6uiecTBeHHbI 00pa3 :KU3HU Kak (hakTop 3BojMOLMM YeaoBeKa. [Ipu mepexo-
Je K HazeMHOMYy 00pa3y »KM3HH MpeIKH 4eJIOBEKa CTOJKHYJHCh C PSAO0M TPYIHOCTeH
B 6opbOe 3a CyLIeCTBOBAHHE. DTO U OCBOEHHME HOBBIX MECT OOWTAHHS, M MOCTOSHHAS
OMACHOCTb, CBSI3aHHAS C XMIHHKAMH B YCJIOBHSIX OTKPBITBIX MPOCTpaHCTB. st yeneni-
HOTO BbDKMBAHHUS MPEIKH YesoBeKa 0ObeAMHANUCh B IPYMIIbl, a TPYA CNOCOOCTBOBAJ
CIJIOYEHHUIO MX uJieHOB. JIpeBHHE JIIOJM KOJJICKTUBHO 3alMIIANHUCh OT XHMIIHHKOB,
OXOTHJICb M 3aHUMaJIMCh BocnuTaHueM jeTeill. Crapuide ujeHbl 00ydajiu MJaJLINX
OTBICKUBATb MPUPOJHbIE MaTepHaJIbl H H3rOTaBJIUBATL OPYAHUS TPYJAA, YUHJIH OXOTHTHCS
U MOJUIepKUBATh OroHb. Klcrnosib3oBaHue OrHs MOMHMMO MPUIOTOBJIEHHUS [THILK MTOMOra-
JIO 3alLMIIATBCS OT HENOTro/ibl U XMIIHHKOB.

O61ecTBeHHAs XKU3Hb JaBajia HeorpaHUUYeHHble BO3MOXKHOCTH OOLLEHHST ¢ TTOMO-
11bI0 3BYKOB M »kecToB. [locTeneHHo B pesyJ/bTaTe HAC/AEACTBEHHOW H3MEHYMBOCTH H
€CTeCTBEHHOTo 0TGOpa Hepa3BUTasi TOpTaHb U POTOBOH amnnapar 00e3bsHONoA00HbIX
MPEJIKOB MPEBPATHIUCH B OPTraHbl YJI€HOPA3/IeJbHON pevyn YesloBeKa.

Benywas poab coumaibHbiXx (akTOpoB B HMCTOPHMM pa3BUTHS 4vedoBeka. Ha
3Tane 3BOJIOLMH JPeBHEHLINX JIOACH Belyllass poJib NMpHHAAIEkKala OMOJOTHYeCKHM
takropam — GopbbOe 3a CylleCTBOBaHHE W ecTecTBeHHOMY 0TGOpy. OTGOp Obli Ha-
npaBJeH Ha BbRKMBaHMe ocobeid, HauboJiee MpUcrnocoONeHHbIX K HeOJaronpusiTHbIM
ycJIoBUHSAIM U Gojiee yMeJIbIX B M3TOTOBJEHWH opyauil Tpyaa. [lo mepe oOGbemuHeHus
JIOACH B TPYMIbl BEAYLLYIO POJb B AHTPONOreHe3e CTaqH MPUOOpeTaTh COLUANbHbIC
takropol. [IpenmyiiiectBo B Gopbbe 3a cylileCTBOBaHHe He 006s3aTesbHO TOJydasiu
camble cuJjibHble. [TocTeneHHO 00beKTOM OTOOpa CTaMM CTAJHOCTb H CBSI3aHHbIE C Hel
thopmbl 0611IeHHA. BbKUBAIN Te, KTO MaKCHMAaJbHO COXpaHAa AeTed — Oymyliee mo-
MyJISILME M CTAPUKOB — HOCHTEJIEH JKU3HEHHOTO OIbITA.

[TocpencTBoM Tpyaa W cjoBa 4yeJOBEK CTaj MOCTENEHHO OBJIAJeBaTh KyJbTypoi
MPOU3BOJICTBA OPYAMH TPyJa, yCTpoicTBa Kusuil. OGyuyeHHe W BOCIUTaHHUE, a TaKxKe
fnepejadya orbita siBUJIHCh BaXKHOM ﬂp@}ll’lOCbl.ﬂKijl 3apOoxKIEHHST 2JIEMEHTOB KYJILTYPbl
yeJioBeKa. BHauase oHu NpOsBJAJINCH B BUAE HACKaJbHbIX PUCYHKOB, CTAaTy>TOK, I0T-
peGagbHbIx 00psioB. CoBepllieHCTBOBAHHE KOJIEKTHBHOTO 00pa3a »KU3HH, pacripejie-
JieHHe 00s13aHHOCTel MexKIy YJeHAMH TPYMIbl CHUXKAIU Posib GHONOTHYECKUX (haKTO-
POB B 3BOJIIOLIMH UEJOBEKA.

KauectBeHHble oTiMuMsA uesnoBeka. [0Bopsi 0 KauyeCTBEHHbIX OTJHUMSX, IO-
MbITAEMCST MOJILITOXKUTh PACCMOTPEHHBbIE paHee MPEeANoChIKM aHtpororenesa. Ye-
JIOBEKA YMEJIOTO, KakK MepBOro HACTOSILLEro TMpeicTaButTessi popa fHomo, orauuaet
OT TpEeACTaBUTENEH MKMBOTHOTO MHPAa MUMEHHO CMOCOOHOCTb M3rOTABJIMBATL OPYIHS
Tpy/ja.

Peub uzer npexxze Bcero 06 U3roTOBJAEHHH, & HE O MPOCTOM MCIOJb30BAHUU MaJl-
KU WM KaMHsl JUIsl YIOBJIETBOpPeHUs MoTpeOHOCTel B 3allUTe WM MHlle 00e3bsHO-
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Nnolo6HBIMU NIpeakaMu. JKUBOTHbIE TaKxKe MOTYT HCMOJb30BaTh MOJAPYYHbIE CPECTBA
st 100bIBaHust KopMa. O6e3bsiHbl, HApPUMep, NajJKaMi U KaMHSIMH cOMBatOT GaHaHbl
¢ nasbM. MopcKHe BbIIPbI MOJB3YIOTCS KaMHAMHU JIS pacKasblBaHHsl PaKOBHH MOJI-
JIIOCKOB, HEKOTOpPbl€ BH/bl rajanaroccKuX BbIOPKOB TPUMEHSIIOT KOJIIOUKH KAKTYCOB,
4TOOBI 1I0CTAaTh HACEKOMBIX M3-TI0JL KOPbI JIePEBbEB.

Bce crnoco6bl MCnoJib30BaHUST MPEAMETOB B KM3HEAEATENbHOCTH JKUBOTHBIX HO-
CAT CJydalHbIFl XapakTep WM 0OyCJIOBJEHbl MHCTHHKTaMM. [To3TOMY T/IaBHBIM Ka-
YeCTBEHHBIM OTJHYMEM 4esoBeKa siBJsieTcsl, Oe3yCJOBHO, OCO3HAHHBIH TPyH, KO-
TOpPbIX MpeACTaB/sieT COOOHW TpaHMLly, Pa3fAeJUBLIYIO YeJOBEKAa M €ro JajeKux
MPEJIKOB.

YeJloBEK MMeeT TaKoi »Ke MJlaH CTPOEHHs] OpraHudMa, Kak M BCe MJIEKOIMHUTAl0-
ue. B To Ke BpeMmsi B CTpOeHHM Tesa uyesioBeKa eCTb PsL OTJIMUYMH, CBSI3aHHBIX C
MPSIMOXOKIEHUEM, TPYLOBOH AEATEJNLHOCTBIO U PA3BUTHEM PEUM.

B cBssu ¢ npamoxooscdenuem M3MEHUIOCh MOJOKEHHE Teja U OCYLIECTBUJICS
nepeHoc UEeHTPa TSKECTH HA HHUXKHHE KOHEYHOCTH. DTO 00yCJOBHIO U3MeHeHue (op-
Mbl MO3BOHOUHHKA C JyrooOpasHOol Ha S-06pasHyio, YTO MPHAAJN0 €My JOTOJHUTENb-
HYI0 THOKOCTb MpPH MepeBUKEHUH. YKOpPOUEHHE MO3BOHOYHOTO cTosba y yesoBeKa
obecrieunBaeT yCTOHUMBOE MOJIOKEHHE Tesla HAa HUKHUX KoHeuHocTsiX. OHM y uejioBe-
Ka, B OTJIHUME OT 00€3bsIHOMNOAOOHBIX MPELKOB, JJIMHHEE BEPXHHX.

JIpyruMu MporpeccuBHbIMU 3JE€MEHTAMH, CBSI3AHHBIMH C XOXKAECHMEM Ha JBYX
HOrax CTaJii: CBojUartasi, NPy:KUHsLlAsl CTOMna, pacllMpeHHblil Ta3, GoJiee KOpoOT-
Kasi M LIHpOKasi TPy/AHasl KJeTKa. 3aThlIOYHOE OTBEPCTHE y YeJoBeKa MepemellaeT-
Csl K 1IEeHTPY OCHOBAHHMS ueperna, uTo Mo3BoJjseT cHaJaHCHPOBATh Yepen Ha LICHHBIX
MO3BOHKAX.

B cBsizu ¢ mpyadosoii deamensn-
HOCMbIO pyKa 4YeJlOBEKAa HMMeeT He-
OoJiblLLIME pa3Mepbl, OTJIHYACTCS TOH-
KOCTBIO M MOJABHAKHOCTBIO, UTO JaeT
BO3MOXKHOCTb ~ COBepLIaTh Pa3Ho00-
pasuble jiBrKeHusi. OTBe/leHle B CTO-
poHy GOJIbLIOrO MaJiblia U ero MpoTH-
BOIOCTABJICHHE OCTaJIbHBIM (pHUC. 78)
M03BOJISIET YeJIOBEKY He MpocTo OpaTh
npeaMeT, HO W ya06HO 0OXBaThl-
BaTh €ro.

Yerosek ObesbsiHa VYBesinuenne 006beMa TOJOBHOTO
Mo3ra TpHMBEJO K YBEJMYEHHIO pas-

Puc. 78. Pyku uernoBeka u venosekooGpagror  VCPOB MOSTOBOTO OLie/a Hepera b
06€3bsiHbI cpentem 10 1500 cm”. Tlo o6bemy on
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MopkoBoobpasHasi [yroobpasHas

Puc. 79. Yepena yenoseka (7) Puc. 80. ®opMbi HMXXHEN YENOCTU YenoBe-
M WwmMnaHse (2) Ka (7) n yenoBekoobpasHON 06e3bsiHbI (2)

MPEBOCXOIUT JIMIIEBOH OTAE] B 4 pasa, XoTsl y 00€3bsiH 3TO COOTHOLIEHHE COCTABJISIET
1:1 (puc. 79).

C passumuem pedu HUKHSS YEJIOCTb YeJloBeKa NpHoOpesa BUJL IOAKOBbI C Bbl-
crynatoiiuM noadopoaxkom (puc. 80). Eire omHo# OTJHUMTENHHON UepTOH CTano Ha-
JIMuMe BTOPOH CHrHaAJbHON chcTeMbl. CJI0BO M CBfI3aHHOE C HUM MbIlLLJIEHHE TMO3BO-
JISIIOT YeJIOBEKY pacCy:kiaTh JOrMuecku M 000011aTh HaKoIJeHHble (akThl. Ha 3tom
OCHOBaHa Tiepejiaya OmbITa, KyJbTypbl, TPAAULKMH, 3HAHUH HA TPOTSKEHUH MHOTHX MO-
KOJIeHHH. 3HaHUsI U ONbIT, HAKOIMJEHHbIE UeJOBEKOM B TeueHHe »KM3HH, CTAHOBSITCS
JIOCTOSTHHEM BCero o0lecTBa. JTO CTaJ0 BO3MOXKHBIM OJ1arofapsi pasBuUTHIO peud, a
BIOCJIEICTBUH — MHCbMEHHOCTH.

Takue kauecTBa yesoBeKa, Kak TpyaoJo0He, MIACTHIHOCTb MbILIJIEHHS U KYJIBTY-
pa peuM, pa3BUBAIOTCSl HA OCHOBe 06pa30BaHUsl M BOCMUTaHUs B oblecTBe. BHe vesio-
Beyeckoro obiiectBa (hopMUpoBaHHE TAPMOHMYHO PAa3BUTON JIMUHOCTH HEBO3MOXKHO.

E] B ocHoBe sBosOLMM YeJioBeKa JexKaT OHOJIOTHYECKHe (Hac/eACTBEeHHAs U3-
MeHUMBOCTb, O0pb0a 3a CyllleCTBOBaHHE, €CTECTBEHHbIH OTOOP) M COllHalb-
Hble (TPy], MbllJIEHHe, peub, OOIECTBEHHAS YKH3Hb) (DAKTOPBI IBOJIOLMH.
Tpyn crnoco6eTBOBas 00BEIMHEHUIO MTPEIKOB YesJ0BeKa B rpymnibl. Pazsutue
peuH, COBEpLIEHCTBOBAHHE KOJJEKTHBHOIO 00pasa KH3HH, paclipele/ieHue
00513aHHOCTEH MEeXKIy YJeHaMH IPyIMIbl — BCE 3TO YCHJIHWBAJIO POJb COLHU-
aJbHbIX (akTopoB aHrtporioreHesa. CJ0OBO M CBA3aHHOE C HHUM MbllIJIeHHE
MO3BOJIMJIM  Y€JIOBEKY pacCyKaaTh JIOTHYECKH M 0060011aTh HAaKOIMJEHHbIe
takTbl. OTIMUNTENHLHON UepTOl uesioBeKa SIBJSIETCS HAJHYMe BTOPOH CHI-
HaJIbHOH CHCTEMBI.
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1. Packpoiite ponb 6uonornveckux ¢akTopoB B 3BonoumM YenoBeka. 2. Oxapak-

@ Tepusyite coumanbHblie akTopbl 3BOMUMM. Ha kakom 3Tane aHTpornoreHesa WM
cTtana npuHapnexartb Begywias ponb? 3. KakoBa ponb Tpyda B 9BOMOLMMW YenoBe-
ka? 4.YKaxnTe Ka4yeCTBEHHble OTNN4YMS YeflOBeKa, BblOeNsoLliMe ero u3 mMupa Xu-
BOTHbIX.

§ 41. Yenoseyeckue pacbl. IBONOLUNA YeN0BEKA
Ha COBpPEMEHHOM 3Tane

YenoBeueckue pacbl, X MPOUCXOXKIEHHUE U €AMHCTBO. Bee sioy, xKuBylMe Ha
MJaHeTe, B HACTOsilLlee BpeMs MPUHAVIEKAT K OfiHOMY BULy — Yenosek pasymroldl.
BuyTpn naHHOro BHIa yueHble BbIAEJSIOT YeJOBEUECKHEe PaChl.

Yenoseueckasn paca — ucmopusecku cA0iCUBWAACA epynna atodel ¢ 06-
wumu HacaedcmeeHHovlMu Mopghoaozuteckumu 0cobeHHOCmAMU.

K Takum 0coGeHHOCTSIM OTHOCSITCS: THIT U LIBET BOJIOC, LIBET KOXKH U T/1a3, Gopma
Hoca, ry6, BeK, YepThl JIHLA, THIT TeJOCA0KeHHs U Ip. Bee nepeuncsiennble nprU3Haku
SIBJISIIOTCS] HACJ/IEJICTBEHHBIMH.

HMcenenoBanne McKomaemMblX OCTaHKOB KPOMaHBbOHIEB T10Ka3aso, YTO OHH HMe-
JIM UepThl, XapakTepHble J/1s1 COBpEMeHHbIX desioBeueckux pac. Ha nporsokenun jne-
CATKOB THICAUEJIETHH TMOTOMKH KPOMAaHBOHIIEB TPOXKUBAJIM B CaMblX pazHoobpas-
HbIX Teorpaduueckux 00JAaCTSX MMJaHeTbl. DTO 3HAYMT, UTO Kaxas desioBeuecKas
paca nMeeT COOCTBEHHBIH apeaj BO3HHUKHOBEHHS W (opmupoBanus. OTaHUUs Mex-
Jly 4eJIOBEYECKUMH pacaMH — 39TO pe3ysbTaT eCTeCTBEHHOro oTOOpa B Pa3HbIX yC-
JIOBUSIX OOWTAHUS TIPU HaJMUMM reorpaduyeckoil M3ogsumu. [lnuresnbHoe nencT-
BUe (aKTOPOB OKpy»Kalolllell cpejibl B MeCTax MOCTOSIHHOIO MPOXKUBAHHS MPHBOJIHU-
JIO K TIOCTENEeHHOMY 3aKperJieHHI0 KOMIJIeKCa MPU3HAKOB, XapaKTepHBIX Ui 3THX
rpynn Jiojed. B Hacrosiiee Bpemsi BbIAESAIOT TpU OOJIbILIHE YeJOBEUECKHE pachl
(puc. 81), xoTopble B CBOIO odepe/b MOAPA3AEISAIOTCA Ha MaJjble pachl (HX OKOJO
TPUALATH ).

Hns npencraButenell eeponeoudnoil (espasuiickoil) pacet xapakrepHa rpe-
MMYILIECTBEHHO CBeTJIasi WM cJlerka cMyrjasi Koxka. DTa paca XapaKTepuayeTcsl Mpsi-
MBIMH HJIM BOJIHUCTBIMU BOJIOCAMH, Y3KMM BBICTYMAIOLIUM HOCOM M TOHKHUMH TIyOGamH,
a TakxKe BbIpaXKEHHBIM BOJIOCSHBIM MOKPOBOM JiH1A (B BUJie YCOB M GOPOJb) Y MyXK-
4iH. BhlcTynaoumii y3kuii HoC y €BPOIEeoMIoB CrOCOOCTBYET COrpeBaHMIO BibIXae-
MOTO BO3JlyXa B XOJIOHBIX KJIUMATHUECKHX YCJOBUSIX. TakuM 06pa3om, MpejicTaBuTe/n
JIAHHOH pachl MPUCTIOCOOUINCH K XKHU3HH B YCJOBHSX XOJOMHOTO M BJAXKHOTO KJUMara.
M3HauasbHO apeasioM pacrnpocTpaHeHHsl eBponeouHol packl siBasanch Espona, Ce-
BepHasi Adpuka, HeGosbiias yactb Asun U Mumuu. Ceroansi no6aBusnch CeBepHasi
Amepuka u ABcTpasusi.
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EBponeoungHas HerpoungHas MoHronovgHasa

Puc. 81. Yenosedeckue pachl

Heepouonasa (ascmpano-nezpoudnas) paca xapakrepusyercsi TEMHbIM 11Be-
TOM KOXKH, BBIOIIMMHCST MJIH BOJHHCTBIMH TEMHBIMH BoJiocamu. Jlisi ee mpeacraBure-
Jiell XxapakTepeH MJOCKHH, Majo BBICTYMAIOUIMHA HOC, TOJICTble TyObl W TEMHBIH LBET
rnas. Jlionn aBerpano-HerpouaHoil packl B HanbGoJblied crenenn Hacensior Adpuky,
Ascrpannio n octpoBa Tuxoro okeana. [lepeunciennblie MpU3HAKK SIBJSIOTCS ajar-
TaLMSAMH K 2KapKoMy Kiaumary. Hampumep, Bblolifecs: BoJOCH Ha TroJioBe MpeIcTaBu-
TeJiell HerpouIHOR packl (OPMUPYIOT CBO€OOPA3HYIO BO3IYLIHYIO MOAYLIKY, KOTOpas
3alIMIIAET TOJNOBY OT Meperpesa.

Moneonoudnaa (asuamcko-amepuKancKkas) paca XapaKkTepuayeTcst CMyT-
JIOH KOXKei, MPSIMbIMH »KECTKMMH TEMHBIMH BoJIOCaMH. JIMIO ymiolieHHoe, ¢ X0poLIo
BbIPA2KEHHBIMH CKYJIAMH, HOC W TyObl CpelHeil ILIMPHHBI, BOJOCSHOH MOKPOB Ha JIMLE
pa3BuT cabo. Mmeercst KoxHasi CKlaaKka BO BHYTPEHHEM YroJike rjasa — 3nuUKaH-
myc (puc. 82). ¥Y3ku#l paspes rya3 W 3MUKAHTYC Y MOHTOJIOWJIOB SABJSAIOTCS TPHUCIIO-
co6JIeHHSIMH K YacCThIM MblIbHBIM OypsiM. PopmMupoBaHHe TOJICTOH KHPOBOH TTOIKOXK-
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OnukaHTyc

Puc. 82. Mas eBponeovpa v MoHronounga

HOM KJeTYaTKH TMO3BOJISIET MM aAanTHPOBAThCS K HHM3KHM TeMIepaTypam XOJOIHbIX
KOHTHHEHTaJbHbIX 3uM. McTopruecku laHHast paca HaceJisiia pakTHYeCKH BCto A3uio,
a takxke CeBephyto u IOxHyto AMepuKy. YKazaHHble NPU3HAKH PaChl SIBJSIIOTCS TPU-
Crnoco6J/IeHUSIMU K CypOBOMY KOHTHHEHTAJIbHOMY KJIMMATYy.

EnuncTBO YesoBeyecKux pac MoATBEPKAAETCs OTCYTCTBHEM I'€HETHUECKOH H30J1s-
MK MEXKJly HUMH. DTO BbIPAXKAETCsl B BO3MOXKHOCTH MOSIBJIEHHS] MJIOAOBUTOTO MOTOM-
CTBa B MexKpacoBbIX Opakax (puc. 83). Ele ogHuM /10Ka3aTeJbCTBOM €IMHCTBA 4Ye-
JIOBEUECKHX pac CJYxKMT HaslMuMe y Bcex JIIOJeH Ha najblax JyrooOpasHbIX Y30pOB U
O/IMHAKOBBIH XapaKTep pacroJiozKeHHsl BOJIOC Ha TeJie.

Pacusam — coBoKynmHOCTb ydeHHil O (PU3HUECKOH M MCHXHUECKOH HepaBHOLEH-

Puc. 83. MexpacoBbii 6pak

HOCTH 4YeJIOBEYeCKMX pac M peluato-
leM BJIMSHUM PACOBLIX pas3jM4uil Ha
UCTOPHIO M KyJibTypy ofuectBa. Muen
pacMaMa 3apoAMJIUChb, KOIAA OTKpbI-
toie Y. JlapBHHOM 3aKOHBI 3BOJIOIMH
JKHBOH TMIPUPOJBI  CTa/U  T€PEHOCHTBLCS
Ha 4eJIoBeYeCcKoe OO0IEeCTBO.

OCHOBHBIMM ~ HIESIMH  pacu3ma
SIBJSIOTCSl MAEH 00 H3HAYasJbHOM Jie-
JICHHU JIIOJIed Ha <«BBICLIHE» W «HHU3-
LiMe» pacbl M3-3a UX OUOJIOTMYECKON
HepaBHOLEHHOCTH. [lpuuem «BblcUIHE»
SIBJISIOTCS]  €AIMHCTBEHHBIMM ~ CO3/1aTeJIs1-
MH LUMBWJIM3AUMH W TMPHU3BaHbl TOCHOJ-
CTBOBATh Hal «HU3WHMU». Tak pacusm
CTPEMHTCST OMNpaBJaTh COLMAJbBHYIO He-
CrpaBeyIMBOCTb B OOLLECTBE M KOJIO-
HHAJILHYIO [TOJIUTHKY.

[MpaBoobnagartenb HapogHaa aceeTa
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Pacucrckasi Teopust Ha TMpakTHKe cyllecTBoBasia B atnnctckoi [epmannu. dammceTsl cuntanm
«BbICILIEH» CBOIO APUHCKYI0 pacy W 3THM OMpaBiblBaiy (DU3HYECKOE YHHUTOXKEHHE OrPOMHOr0

KOJIMYEeCTBA TMpeACTaBUTe el Apyrux pac. B Hawuei cTpane, Kak oaHoll W3 Haubosee MocTpanaB-
LLIMX OT arpeccuu (alluCTCKUX OKKYMAHTOB, Jllo60e ciieloBaHne uaesiM alln3Ma OCyK1aeTcs U KapaeTcst
110 3aKOHY.

Pacuam He uMeeT 1noj co60i HUKAKOrO HAay4HOro 00OCHOBAHHMsI, TaK KakK J0Kasa-
Ha GMOJIOTHYECKAs PABHOLIEHHOCTh MPEICTABUTEN el BCEX pac W UX MPHUHAIEKHOCTD K
omHOMY BHiy. Pasnmuusi xe, umelolyecst B ypoBHE Pa3BUTHS, SIBJISIOTCS CJIEJICTBHEM
COLMAJIbHBIX (haKTOPOB.

HexkoTopble ydeHble npeanosaraju, 4yTo rJaBHON JBHAKYLIEH CHJION 3BOJIIOLUY Yes10Be4ecKoro 06-
1ecTBa sBJsiercss 60pb6a 3a CyllleCTBOBAaHHe. DTH B3MVIsbl JIETJIM B OCHOBY COLMAJ-1apBHHU3-

Ma — TCEeBJOHAYYHOTO TEUEeHHsl, COTJIACHO KOTOPOMY BCe OOIIECTBEHHBIE TPOLECCHl U SIBJICHHUS
(BO3HHKHOBEHHE TOCYApCTB, BOWHBI U T. JI.) MOAYMHEHDbI 3aKOHAM MpPUPo/bl. CTOPOHHHKH 3TOTO yUeHHs
paccMaTpHuBalOT COLMAIbHOE HEPABEHCTBO JIIOJEH KaK C/eACTBHE HX GHOJIOTMYECKOH HepaBHOLEHHOCTH,
BO3HHUKIIEN B pe3yJibTaTe eCTeCTBEHHOro oT6opa.

OcobeHHOCTH 2BOJIIOLIMU YejOBeKa Ha COBpeMEHHOM 3Tane. B coBpemeHHOM
0011leCTBE Ha MepBbIH B3MJIsA He HAOJOAeTCs SIBHLIX TPU3HAKOB JIaJIbHEHLIEH 3BOJIIO-
mu Buna Homo sapiens. Ho aTtoT npotiecc npopomkaercs. Onpenessioliyio poJb Ha
JIAHHOM 3Tare UrpatT colasbHble (haKTOPhl, OHAKO COXPAHUJIACH POJIb H HEKOTOPBIX
610JIOTHUECKUX (DAKTOPOB SBOJIIOLIHH.

[TocTosinHO BO3HUKaIOLIHe MOJ JeHCTBIEM (DAKTOPOB CPebl Mymayui U uX KOM-
OUHAIIMK U3MEHSIOT TeHOTUIMUECKHH COCTaB MOMyJslud uejoBeka. OHU oboramiarT
(heHOTHIIBI JIIOJIEH HOBBIMH MPU3HAKAMH H TOJIEPIKUBAIOT UX YHHKAJbHOCTh. B cBOMO
ouepe/ib, BpeHbIe U HECOBMECTUMbIE C YKH3HBIO MyTallUH YAANAIOTCS U3 YeJ0BeUeCKOH
MOTMYJISILMH €CTECTBEHHBIM O0TOOPOM.

UpeamepHble TeMIbl 3arpsi3HEHUS TJIAHETHI, MPEXK/IEe BCET0 XUMUUECKUMH COE/H-
HEHUSIMH, SIBJISIIOTCST IPHUMHOMN YBEJIMUEHUs] TEMIOB MyTareHe3a W HaKOIJIEHUs TeHe-
THYECKOTO TPy3a (BPEAHBIX PEleCCHBHBIX MyTallyii). DTO Tak WM MHAUe MOXET OKa-
3aTb BJIMSIHHE HA 3BOJIIOIIKIO UeJlOBeKa.

Cdopmupoapuimtica okoso 50 Thic. jeT Hasaa Buja YesoBeK pasyMHbIH K Ha-
CTOSIIIIEMY BPEMEHU MPAKTHUECKH He TpeTepries] BHELIHUX U3MEHEHHH. DTO pesyJibraT
JIEHCTBUST crmabuiu3uUpyroueco ecmecmserno2o omoopa B OTHOCHTENLHO OJIHOPOJI-
HOM cpejie oOuTaHus yesopeKa. OJHUM U3 TIPUMEPOB €ro MPOSiBJEHHS sIBUJIACH TOBbI-
IIeHHasi BbDKMBAEMOCTb HOBOPOXKJIEHHBIX JETEH C Maccoil Tesa B Tpefiesax CPeIHUX
3HaueHuil (3—4 kr). OjHaKo Ha COBPeMEHHOM 3Tare OJaroapsi Pa3BUTHIO MEUIMHbI
poJib TaHHOH (opMbl O0TOOPA 3HAUMTEJbHO CHU3WJAch. COBpEMeHHbIE MEIUIMHCKHE
TEXHOJIOTMH TI03BOJISIIOT BBI)KHBATh HOBOPOXKJIEHHBIM C HHU3KOH MAacCOl TeJia, a TakKe
JIAI0T BO3MOXKHOCTh TOJIHOIEHHO Pa3BUBATHLCS HEJOHOUIEHHBIM JIETSM.



172 [naBa 5

Kast GesonacHoctb Benapycu», «[letn Benapycu», «3apaBooxpatenue Benapycu» ynanoch cHu-

3UTb CMEPTHOCTb HOBOPOXKICHHDBIX GoJiee eM B 2 pasa 110 CPABHEHHIO C MPOLLJILIM JeCATHICTHEM.
Cerontst oHa siBaisieTcst camoil Hu3Koi cpeau crpad CHIL Yuenbimu Pecny6unku Benapycb pazpaboTaHbl
M BHEJPEHbI HOBEHLIME TEXHOJOIHH BbIXaXKMBAHHA HEJOHOLICHHDBIX JAeTell. B pOIM/IbHBIX J0Max LIMPOKO
HCIIOJL3YIOTCA COBPEMEHHbBIE BLICOKOTEXHOJIOMHYHbIE HHKYOAaTOPbI, MO3BOJAIOIIHE HMHTHPOBAThL yCJIOBUS
MaTepPUHCKOro opraHuama, o6opyjoBaHHe s 103HPOBAHHON MOjauM JIEKAPCTBEHHbIX [IPeraparos, ara-
paTbl MCKYCCTBEHHOH BEHTHJISILIMH JIETKHX Y HOBOPOKICHHDIX.

Ceroans B Haielt cTpane 6jarofapst peanu3alilii rocylapcTBeHHbIX porpamm «Jlemorpaduuec-

Benyuiast posib u3oafyuu B 9BOJIOLMH ueJoBeKa MpOC/eKUBasach Ha 3Tare
thopmMupoBaHUsl yesoBeueckux pac. B coBpemenHoM o6lecTBe OJgarogapsi pazHooo-
pa3HbIM CpelCTBaM Mepe/BHKEHHsT M MOCTOSIHHOM MMIpaLUM JIIOJACH POoJib M30JIsILHH
npakTHiecKd HUUTOXKHA. OTCYTCTBHE I'eHETHUECKOH HM30JISILMH MEXKILy JIOIbMH SIBJIS-
eTcsl BasKHbIM (DaKTOpoM B oforaileHut reHo(oH1a HaceaeH s MJIaHeThl.

Takoil (akTop, Kak dpeigh eenos. B macrosiiiee Bpemsi OH TIPOSIBJSETCS JIOKAJBHO B CBSI3H C

MPUPOHBIMU KaTaKu3MaMu. CTHXHITHbIE O€ICTBHST MHOTA YHOCSIT KM3HH JIECATKOB M Jiayke COTeH
ThICAY JIIOfIEH, KaK 310 Oblio B Hauaste 2010 r. B pedyJbrare 3emyeTpsicenus Ha [antn. 1o, HECOMHEHHO,
BJIUSIET HA TeHO(OH]| UeJIOBEUECKHX MOMYJISILHH.

Ha HEKOTOPbIX OTHOCHTEJIbHO OIPAHHYEHHDBIX TEPPUTOPHUAX HE YTPaTHJI CBOE# 9BOJIIOLIMOHHOHM poJin

CJ'IG[[OBaTeJ'[bHO, Ha >BOJIIOIHIO BHaA Homo Sapiens B HacTosllee BpeMsl BJUACT
TOJIbKO MYTaL[HOHHbIﬁ npouecc. ,HEIjICTBl/Ie €CTECTBEHHOI'O 0T6opa H HU30JISIHMKW MHHH -
MaJibHO.

E] Bcee siionu, KuBylLMe Ha MJaHeTe B HACTOsILIEE BpeMsi, MPUHAIEKAT K Ofi-
HoMy Buly — YeJsioBeK pasyMHblf. B mnpepesnax AaHHOro BHIA BBbUIEJSIOT
yeJioBeyeckue pacol. [lpusHaku pac cdopmupoBasuch Moj BAUsHHEM (Dak-
TOPOB cpelbl oOuTaHusl. B HacTosilee BpeMsi BbICJSIOT TPU OOJIbLIHE Ye-
JIOBEUECKHME PAChI: €BPOMNEOUIHYIO, ABCTPAO-HETPOMAHYIO U MOHTOJIOUIHYIO.
Ha coBpementom srane M3 GHOJIOrHYECKHX (PAKTOPOB HA 3IBOJIIOLHIO YeJ0-
BEKa B HEM3MEHHOM BHJE JIEHCTBYET TOJIbKO MyTalUMOHHbIH mpouece. Posib
ecTecTBeHHOro 0T6opa M Apelida reHoB 3HAUMTENbHO CHU3WJIACh, a H30JISILIUS
MPAKTHYECKH YTPaTHJIA CBOE BJIMSIHHE.

1. OxapakTepu13yinTe OCHOBHbIE MPUCMOCOOUTENBHBIE OCOBEHHOCTM NpeAcTaBuTenei pas-
HbIX pac. Kakoin ghakTop 9BonoLmMm cnocobcTeoBan ux nosesnexHnio? 2. MNpueeanTe foka-
3aTenbCTBa eQMHCTBA U PaBHOLIEHHOCTKN Yenoseyveckunx pac. 3. Modvemy, Ha Ball B3rnsg,
pacua3m HeJonyCcTUM B COBpeMeHHOM obLectee? 4. OxapakTepusyinTe 0COBEHHOCTM 3BO-
NIOLUMKN YernoBeKa Ha CoBpeMeHHOM 3Tane. Kakas ponb B 3TOM npouecce npuHaanexur
cerofHsa 6uonorunyeckum dakropam ssonouun? 5. MNpreepnte npumeps! gperida reHos
B YeNoBEeYeCKUX Monynsaumsx Ha COBPEMEHHOM JTane.
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OcoGeHHOCTH TNOBENEHUS] KMUBbIX OPraHU3MoB. BbDKHBaHHe OpraHu3MoOB BO
MHOTOM OTpeJIesieTcs UX ClOCOGHOCTBIO B3aHMOJIEHCTBOBATD C OKPYXKAIOIEH CpeloH.
D10 B HAUOOJbIIEH CTETeHH JIOCTUTAETCsl Uepe3 peasn3allfio 1eJoro psija no8eoeH -
Yeckux peaxkyui.

Ilosedenue — cosokynnocme gcex deiicmsuii opeanusma.

[ToBeneHyeckue peakinn TeM GoJiee OUEBH/IHBI, YeM 3aMeTHee MU3MeHEHHe CHJIbI
JIeHCTBUST 3KoJoTHUecKUX (akTopoB. [Ipu 3TOM B mnoBejleHUeCKON peakilik MOXKeT
ObITh 3ajlefiCTBOBaHA JIMOO TOJIbKO KakKasi-TO (DYHKIMSI WM OpraH, Ju6o Bech opra-
Hu3M. Harpumep, npu BeTpede XHIIHHKA M XKEPTBbI 2KEPTBA TMOJBEPIKEHA HCIYTY U
4acTo BHIHYXKJeHa criacaTthesi 6ercTBoM. [Ipu 5ToM B OTBETHON peakiliM yKePTBbI TPH-
HUMaeT yyactie OOJIbLIMHCTBO CHCTEM OpPTaHOB: HEPBHasl, JbIXaTeJ/ibHasl, OMOPHO-/BH-
rate/ibHasi, KpOBEHOCHAs!, MUIIEBAPUTE/IbHAS. DTO, 110 CyTH, U €CTh TOT CyMMapHbIi
OTBET Ha BHelllHee BO3JEHCTBHE, KOTOPBIH U MPHUHSITO HA3bIBAThL MOBEJEHHUEM.

M3BecTHO, 4TO onpejelieHHble MOBeJleHUeCKhe PeaklMH BbI3bIBAIOTCS HE TOJBKO
BHEIIIHHM, HO M BHYTPEHHHM BoaieicTBueM. Tak, MpH JUIMTEJNbHOM OTCYTCTBUH IMHIIHU
B KPOBH XHIIIHMKA CHHUXKAETCS] KOJIMYECTBO MUTATEJbHBIX BEIIECTB (TJIFOKO3bl, aMHHO-
KUCJOT). DTOT HEOCTATOK BOCTIPUMHUMAETCS] XeMOPELENTOPAMH U Jlajiee MOCPEICTBOM
HEPBHBIX HMIYJIbCOB MOCTYMAeT B LEHTP Trojioia ToJIoBHOrO Mo3ra. Takum o6Gpazom
y XHIHHKA (POPMHUpPYeTCsi UyBCTBO TOJIOJIA, KOTOPOE TOJIKAET €ro Ha TOUCKH JIOObIYH
(3TOT Tpolece HOCHT XapaKTep ajJropuTMa).

B 3aBHCHMOCTH OT 3BOJIIOLIHOHHOTO MOJIOXKEHHSI OpraHu3Ma MoBejleHUeCKHe peak-
MU U CPEJICTBA JIOCTHIKEHHUST OTIpe/IeJIeHHbIX MOTpeGHOCTEN pasjuuHbl. B To e Bpemsi
e/IMHbIM JIJIsT BCEX OPraHU3MOB SIBJISIETCS] TO, UTO BO3HMKIIIAsH MOTPEOHOCTH MOOYXKaeT
K JI€MCTBHIO, HAMpaBJeHHOMY Ha ee yjioBJeTBopeHue. Takoe moGyxieHHe K JIEHCTBHIO
HasblBaeTcs momueayueii. Hanpumep, npu CHWKEHHM KOJHYECTBA KOpMa B Cpejie
0OHUTaHUsI U OJIHOKJIETOUHbIE TIPOTHUCTHI, U XHIIHbIE MJEKOMHTAIOIIMe COCOGHbI MPO-
SIBJISITH CXO[HOe ToBefeHre. OHM H3MEHSIIOT TEPPUTOPHIO MOUCKA, Mepexojis Ha HO-
Bbl€ YYaCTKH, TO €CTb COBEPIIAIOT CXOJHbIE MMOBEIEHUECKHE aKThl, XOTS UX MeXaHH3Mbl
pasJIMUHbI.

JInst BbDKMBAHMST OpraHu3My HeoOXOJIHMMbl ajleKBaTHbIe MOBeJeHYeCKHe pPeaKiH
KaK Ha BHelIHHe BO3JEHCTBMS, TaK M Ha BHyTpeHHHe. B ciiydae, ecjiu opraHusm He
CMOJKET aJIalTHPOBAThCST K U3MEHUBIIUMCST YCJIOBUSIM CPEJIbl, OH TMOTMOHET.

[MpaBoobnagatens HapogHasa acBeTa




174 [nasa 6

[ToBeneHue urpaet oueHb BAXKHYIO POJIb B BbDKHBAHHM >KHUBBLIX OPraHU3MOB, Tak
KaK MoBeJeHYecKHe peaklMd camble ObICTPble W XapaKTepuayloT obliee (GpU3HONOTH-
yecKoe COCTOsiHMe opraHuama. Hampumep, B TeHb OT NPsIMBIX COJIHEUHBIX Jyuel ue-
JIOBEKY CIIpATATbCs ropasfo npoule W OblcTpee, yeM »KIaTb, MOKa KoxKa 3aroput U
CTaHeT MeHee YyBCTBHUTEJbHOH.

YpoBHu noBeaeHust U 3BoaouMs. Boiiessiior nath ypoBHe# (dhopm) noBeneHus,
XapakKTepHbIX 1Jis1 2KUBOTHBIX. HMx MozkHO Oéqneﬂl/lHl/lTb B JIB€ I'PYIMIIbl: BPO2K/IEHHbIE H
npuoGpereHHble. K BpOXKaeHHBIM OTHOCATCS MOCTOSIHHBIE (CTepeoTHITHbIe) (hOPMBbI
MOBEJICHUS — MaKcucol, pegrexcol i uncmurknmol. OHU TIPAKTHUECKH HE MEHSIOTCS
B TeyeHHe »KU3HM W yallle BCEro HOCAT HacJeJCTBeHHbIH xapakrep. [Ipuobperen-
HbIMH CbOpMaMI/l MMOBEJACHHUSsT ABJISAIOTCS TE€, KOTOPbIE PA3BUBAIOTCH B T€YEHHUE 2KHU3HU
VHIMBHIA, — Hay4eHue u paccyoouras 0esmesbHocns. [1o Mepe ycaoKHeHUsT op-
raHu3allnd BPOXKJIEHHblE OPMbI TOBeEHHsl MOCTENEHHO YCTYNalT MecTo npuodpe-
TCHHBIM. Hanpnmep, TaKCHUCBhI Halle MNPOsIBJAAIOTCs Yy [MPOTHUCTOB, B MeHbllIeH crere-
HU — Yy YepBell M HCUe3aloT y MPUMHUTHBHBIX MJIEKOMHUTAIONIMX. ¥ Myes rnpeobaanaer
MHCTUHKTHBHOE TOBeJleHHe, a y co0aK OHO CMEHSIeTCsl CIOoCOOHOCTSIMU K 0GYYeHHIO.
Briciiuit ypoBeHb — paccyouHasi IesiTe/IbHOCTh — HaunHaeT (hOPMHUPOBATHLCS Y HU3-
KX MJICKOIUTAIOUHUX, YCHIUBACTCS Yy BBICIIUX [IPUMATOB U MaKCHMaJlbHa y YeJI0OBEKa.

BpoxneHHbie ¢opmbl noBeaeHus (Takcucbl, pedekcbl, HHCTUHKTbI) SIBJSIOT-
Csl MOJIESHBIMH  peakKUUsIMKU OpraHu3ma, Cq_)OpMI/IpOBaBLUI/IMHCﬂ H 3aKpervieHHbIMH B
reHOTHIE B pe3yJibTaTe JeHCTBUSI ecTecTBeHHOro ot6opa. lanHbie Gopmbl noBeneHUs!
04eHb pasHOOOpasHbl M TOCTOSTHHBI Ji/1s1
BUJIOB, a TaKxKe s OoJiee KPYIHbIX TaK-
COHOMHYECKHX eIIMHMLL (POJIOB, CEMENCTB,
orpsio). Ilostomy BpoxKnenHble hopMmbl
[moBeJgeHuaA MO2KHO HCII0JIb30BATbH B Ka-
YyecTBe CHCTEMAaTHUYeCKOro IMpH3HaKa MpH
Ka1accuduKauuu KMBOTHbBIX. Harnpumep,
MPEJCTaBUTE/IH CceMelicTBa BOJYBUX Ha
0XOT€ HCMOJIb3YIT IJIMTEJbHYI [OIOHIO,
OCHOBAHHYI0 Ha BBIHOCJIHBOCTH W M3HY-
peHun kepTBbl. [IpencraBuTtenu ke Ko-
aybux MpeanoyuTaroT Bb[)Kl/l}laTe.}leblﬁ
cnoco6 oxoTbl. Onu HabpachbiBalOTCA Ha
JKEPTBY, MOACTEpPErast ee B YKPbITHH.

Puc. 84. XemoTakcuc y HacekoMbIx: 6a604Km [pocreiteit BpoxeHHOl  popmoit

CNEeTeNNCh Ha CNafKoBaTYHO XMOKOCTb, MOBEJICHHST SIBISIOTCS TAKCHCHI (prc. 84).
BbIENAEMYI0 PacTeHUsMU Takcuc — opma mNpOCTPAHCTBEHHOMN
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OpHEHTAllUM OpPraHU3MOB MO OTHOLIEHHIO K HCTOYHHKY paszipakeHus. Eciu 1Buke-
HHE OCYLIECTBJSIETCS K MCTOYHHMKY pas3lpaxKeHHsi — 3TO MOJOKHUTEJbHbIE TaKCHUCHI,
€CJIM B MPOTHBOIOJIOXKHYIO CTOPOHY — OTpHlaTeJbHble. B 3aBUCHUMOCTH OT MPHUPO-
JIbl pasjipaKUTesist BbIAESIOT (OTO-, TEPMO-, XeMO- M JApyrde Takcuchbl. [Ipumepom
MOJIO?KUTENBHOTO TEPMOTAKCHCA CJIY’KHUT CKOIJICHHE BOJAHBIX O€CIMO3BOHOYHBIX B BEpPX-
HUX, HauboJiee MporpeBaeMbIX yuyacTkax Bogoema. [Ipumepom xemorakcuca siBjsieTcst
pacro3HaBaHHe HACEKOMBIMH TOJIOBLIX MAapTHEPOB, Maxy4WX BeLECTB, a TakkKe MeCT
CBOEro OOMTaHMsl JlaXkKe Ha 3HAYHUTEJbHOM YAJeHHUH.

Peghaexcor npencraBasitor coGoil CTePeOTHITHbIE PeaKIMM OpraHu3Ma Ha orpe-
JleJIeHHble BO3JICHCTBHUS, TPOUCXOSILLME PH y4acTHH HepBHOH cucTeMbl. OHM MOTyT
ObITb HAMpaBJIEHBl HA Y/IOBJETBOPEHHE NMOTPeOHOCTEH opraHu3ma B nuile, Boje, 6e30-
nacHoCTH U Jp. besycaosroie pediieKebl OMHAKOBBI Y BCeX »KUBOTHbIX OIHOTO BHJIA,
¥ MMEHHO Ha HUX OCHOBaHbl Bce (hOPMbI BPOXKIEHHOTO TOBEJICHHUS]. ¥ca08HbLe pedieK-
cbl, oTkpbiThie M. T1. ITaBJsioBbIM, OblIKM MONOXKEHBI B OCHOBY HaydyeHHs1 — TpHOO-
peTeHHOH (hopMbl ToBeleH s MIX MOXKHO paccMaTpUBaTh KaK 3BEHO MEXKIY BPOKIEH-
HBIMM W TIpUOOpPeTeHHbIMU (opmaMu roBesieHusi. [Ipumepom pedpieKTOpHON POpMBbI
MOBE/ICHHsT MOXKET ObITb MACCHBHO-060POHUTENBHBIA pedieKC y JKUBOTHBIX, KOTJIa OHHU
3aMHUPAIOT MPH MOSIBJCHUH XHIHHKA WJIH HE3HAKOMOM 3BYKeE.

WHrepecHoli (OpMOIl CTEPEOTHITHOTO TMOBEAEHUS SIBJSIOTCS WHCTHHKTHI. HMHC-
MUHKMbL — LENH CI0KHBIX 6e3yC/I0BHBIX pedhiekcoB. MHCTHHKTBI BOSHUK/N B TPO-
1iecce 3BOJIIOLMK B Ka4eCcTBe MPUCIOCOOIEHHI K THITHYHBIM YCJAOBHSAM CYLLIECTBOBAHUS
BUJa. bJyaropapsi Hac/e/ICTBEHHONH 3aKPErJIEHHOCTH WHCTHHKTBI MPOSIBJSIOTCS B JIIO-
OOl MOMEHT KHU3HEJESATEJbHOCTH OpraHu3dmMa U He TpeOyloT ClelralbHOr0 0OyuyeHHsl.
MHCTUHKTHBHOE MOBeAeHHe HAMPAaB/JAEHO HA MOBbILIEHHE BbIXKMBAEMOCTH OPraHM3MOB.
[IpyMepoM HHCTHHKTOB SIBJISIETCS JICATENbHOCTh HACEKOMBIX, MTHIL M JPYrHX *KHBOT-
HBbIX M0 J0ObIBAHUIO MHUIK, TIOCTPOIKE THe3]l W BbiBeAeHHIO nmotoMmcTBa. [Ipu ctpou-
TeJIbCTBE T'HE3/a MeBYMH JPO3J1, HApUMeEp, CMa3blBAET JIOTOYEK [VIMHOH, a Apo3n Oe-
JIOOPOBHK 3TOr0 He jesaeT. CHHHLA pPeMe3 CTPOUT W3 PACTUTEJBHOrO IMyXa CJ0XKHOEe
THE3/10 B BHJIE MELIOYKA, [OJBEIIEHHOTO K BETBSM JiepeBa. Y MJEKOMUTAIOIUX TOJbKO
YTO POJAMBLIMECS IETCHBIIK CPady HAUMHAIOT COCATb MATEPUHCKOE MOJIOKO, @ MTEHLDI
Jebesied ¥ yTOK, TOJLKO BBITYMUBILUCH, YK€ YMEIOT MJaBaTh.

UnpuBuayansHo npuobpereHHbie opmMbl NoBefeHUs (HayueHUe, paccylouyHas
JesiTebHOCTh ). PaccMoTpeHHble Bbillle BpOXK/IeHHbIE POPMbI MOBe/leHUsT oGecreunBa-
10T TOJIbKO HEKOTOpble MPUCHOCOGJEHUs [JIs1 YIOBJETBOPEHHS OCHOBHbIX KU3HEHHbBIX
notpeGHOCTEN OpraHu3Ma MpH HEM3MEHHbIX YCJAOBHSX BHelUHeH cpeibl. Jlisi BbKUBa-
HUSl B TMHAMUUYECKH U3MEHSIIOUIUXCSl YCJAOBUSIX OpraHu3dmMaM HeoOXOIUMO MEHSITb CBOU
MOBeJIeHUeCKHe PeaklUh. DTOH CnocoGHOCTBIO B (opMe MPUOGPETEHHbBIX YCJIOBHBIX
pediekcoB B HauOOJbIIEH CTeNeHu 00JalaloT MTHILI ¥ MJIeKonuTame. B nanHom
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cJyyae KMBOTHOe oOydaercsl pearu-
poBaTh Ha HOBbIH, Ge3pa3iuuHbId B
CTapbIX YCJOBHUSX CTUMYJI.

Hayuenue — npucnocobume-
AbHOE U3MeHeHue nosgedeHus 6
pe3yavmame npeduiecmsyrouje2o
oneima, 3a c4em Komopozo 0o-
cmuzaemcsa uHOUBUOYyarvHoe npu-
cnocob.aenue JHCUBbIX OP2AHU3IMOB
K cpede obumanus.

[Tpocreiiiium cnoco6oM MHIAUBH-
JlyaJIbHOTO Hay4YeHHUsl B TPUPOJIE SIB-
gsietcsi memod npob u owubok. K
[IPUMEPY, HEONbITHBIA MOJIOAOH NTEHeLl, CJACTEBLUMHA C THesla, OyAeT MbITaThCsl MOMH-
MaTh Ocy JI0 TeX Mop, MoKa He yOeIUTCs, YTO ITO PKOOKpallleHHOe HAacCeKOMOe Heche-
N06HO. ToUHO TaK »Ke JIATYUIKH OTKa3bIBalOTCs OT TOEAAHHST HACEKOMBIX C MpPelocTepe-
raroued 0Kpackor, ecjii paHee ¢ HUMM y»Ke BCTPEUaJIUCh.

JIst TEMJIOKPOBHBIX KUBOTHBIX XapakTepHa MHTepecHasi popMa HayueHHs] — wUm-
npurmune (3anewamaenue) (puc. 85). 3anevatieHueM sIBJSETCSl CJeIOBaHUE Jie-
TeHbllIeH 32 0OBEKTOM MX MOCTOSIHHONO BHUMaHHMsI, Harpumep 3a marepbto. OnHako,
€CJIM TOJIbKO YTO BbUIYNHUBLIEMYCH YTEHKY MNPEACTaABHUTb }lpyFOﬁ nepeasnra;omnﬁcg
00'bEKT, YTEHOK MOWAeT 3a HUM. EcaM B jasbHediieM nrTeHlly OyjeT MpejcTaBJjeHa
coOCTBEHHAsl MaTb, OH BCE PaBHO MOKJAET 3a MepBOHaYaJbHbIM 00BEKTOM. 3areuvarJe-
Hue (hopMHUpYyeTCsl UCKIIOUNTEbHO B paHHeM BospacTe. Ecain oHO He BO3HMKaeT cpa-
3y, JAHHbIA BUJ HayYeHUs] MOKET BOOOIlEe HEe Pa3BUTHCSI.

[Ipocroit hopmoti Hayuenus siysietcst npusovikarue. OHO pa3BUBaeTCs MPH MPO-
JIOJKMTEJIHOM TIOBTOPEHHH HEMOJIKpenJeHHbIX cTuMyioB. Hanpumep, ntuupl, cobupa-
IOLLHME HA [0J1€ KOPM, CO BPEMEHEM [epecTaloT pearupoBath Ha paboTaloLLYIO CeJbCKO-
XOSHﬁCTBeHHy}O TEXHUKY. BTOT BUJl HAYYEHUS MTO3BOJIFET 2KUBOTHBIM C paHHETro BO3pac-
Ta pasjuuath HeHTpasbHble (PAKTOPbI OKPYKAIOLIEH CPellbl U He pearupoBaTh Ha HHX.

Y NTHIL U MJIEKONHUTAIIMX Pa3BUTO nodpajcarue, KOTOpoe TakxkKe sBJsIeTCs
MpUCTIOCOOUTEIBHON MOBeleHYecKol peakiieli. K npumepy, MoJiojible TUIPbl, OXOTSCh,
NoJpaxKatloT B3POCJIbIM TPH BbICJEKHBAHHM U NOAKPaIbiBaHUK K :KepTBe. [lonpaxanue
UrpaeT BaykKHylo poJib B TTOBEAECHHH yesioBeka. Tak, MajieHbKHe 1eTH HeOCO3HAHHO MOJ-
paxKaroT CTaplinum 6paTbﬂM h cecCTpam, WKOJIbHUKW — YYUTEJIFIM WK KyMHUpam.

Bricuieli npucrnoco6uTesibHol popmoli noseeHusi, HauboJee pa3BUTOH y YesoBe-
Ka, SIBJISIETCS] PACCy/l0uHast €SI TebHOCTb.

Paccydounasn deamesvnocms — cnocoOHOCMb K B8bINOAHEHUIO adanmus-
HO020 noseden4ecK020 aKma 8 CA0JNHCUBULElCcA cumyayuu.

Puc. 85. UMNpuHTUHr (3anedatneHue)
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B ocHoBe paccynouHOl JesITeJbHOCTH JIEXKHUT MbluieHue. Mowsenue — BUJL
YMCTBEHHOH JIeSITebHOCTH, 3aKJI0YaIOIIMACST B MO3HAHUM CYLIHOCTH NPEIMETOB H
SIBJIEHUH W YCTAHOBJIEHHM 3aKOHOMEPHBIX CBsI3eil W OTHOLIEHUH MeXKjiy HUMH. Mblii-
JICHHE T03BOJISIET YeJ/IOBEKY alalTHPOBAThbCsl K MEHSIIOLLMMCS YCJIOBUSIM cpeibl 0e3
metoza npo6 u olwHnboK. OHO M03BOJISIET YCTAHABJMBATL JIOTMUECKHE CBSI3M MEXIy
M3ydaeMbIMH MpeAMeTaMH U siBJeHUsIMU. [IoMHMO desioBeKa TOJIBKO BBICIIME MPUMAThI
OKaszasluch CrocoOHbl pellaTh MbICJUTE/bHbIC 3a/add ¢ MUHHMAaJbHBIM UHCJOM [10B-
TopeHuil. baaronapsi MbllieHHIO YeJ0BEK ¢ paHHEro BO3pacTa MOXKET BOCIPUHUMATh
MH(pOpPMaLMIO B BHIE CUMBOJOB (OyKB M cjioB). COoCOOHOCTb MBIC/UTL — OJIHA H3
CaMbIX BaXKHbIX TOBeJEHUECKHX ajanTtalui yesoseka. Hepapom apesHue myspelibl ro-
BOPUJIH: « MBIC/IIO — 3HAYMT CYUIECTBYIO».

E] [ToBeneHne — COBOKYMHOCTb BCeX JeHCTBHH opranudma. Popmbl noeje-
HUsl ObIBAIOT BPOXKIEHHble W MpUHoOpeTeHHble. K BPOXKIAEHHBIM OTHOCSTCS
MOCTOsIHHbIE (CTepeoTHIHbIE) (POPMBI MOBEIEHHsT — TaKCHChI, pedieKChl U

MHCTUHKTBI. OHM He MEHSIIOTCS B TeueHHe »KM3HH U HOCSAT HACJIEJICTBEHHbIH
xapakrep. [IpuoGpereHHbIMU (hOpMaMK TMOBEAEHUS SIBJISIOTCS Te, KOTOpble
pasBUBAIOTCS B TeUeHHE »KU3HU MHIMBHIA, — HaydeHUe W paccyaouHasi aes-
TEJIbHOCTb.

1. Y7o Takoe noeefeHne? OxapakTepusyiTe OCOOEHHOCTM MOBEOEHMS XMBOTHbIX, Bbl-

@ 3BaHHbIE BHELLHUMW U BHYTPEHHUMU BO3fencTBusaMu. 2. Kakme ypoBHM (hopmbl) nose-
OeHVa BaM M3BECTHbI? KakK OHW M3MEHSAI0TCS B NMpoLecce 3BOSIOLUN XMBOTHOrO Mupa?
3. OxapakTepuayinte BpOXAEHHbIE (hopMbl noBefeHus. MpuBegute npumepbl TakCMCOB
N MHCTUHKTOB. 4. OnuwnTe UHAVBUAYaNbHO NPUOGPETEHHbIE (hOPMbI NOBEAEHUS. Kakoi
3KCMEPUMEHT MOXHO MOCTaBUTbL /1A [oKasaTefbcTBa TOro, 4YTo 06e3bsiHbl 06najaroT
paccyqo4YHON OeATeNbHOCTLH0?

§ 43. IHCTUHKTMBHOE U 0GLLECTBEHHOE NMOBEJIEHUE XWBOTHbIX

UHCTUHKTHBHOE TmoOBeJeHUWe O0ecrno3BOHOYHbIX W TO3BOHOYHbIX KMBOTHbIX.
Cpenu 6eCro3BOHOUHBIX »KHBOTHBIX MHCTHHKTHBHAS JIEATEJIbHOCTb HauboJiee pasBu-
Ta y BBICLIMX MPEACTABUTENEH YJeHHCTOHOTHX: HACEKOMBIX M MayKoB. B WX MHCTHHK-
TaxX MOYKHO OTMETUTH Psijl 0UeHb TOUHO OTPEryJMPOBAHHBIX U CTPOTO TMOBTOPSIOLIUXCS
JIEUCTBHH.

U3 BUIOB O0C — cghekca. DTO MOKHO MPEACTABUTH B BHJIE CJEIYIONIEro ajJropuTMa: peiTbe HOp-

KU — TOUCK J00bIYH — 3axBaT U 00e3/BHKMBAHHE J0ObIYH $I0M — MepeHoC 100bIYM B HOP-
Ky — OTKJajplBaHue B J00bIMYy sifilia ¢ Oyaylell JMUMHKON — 3ajiesibiBAHHE HOPKH — PHITbe HOPKH A5
HOBO#H 100bI4H. JIaHHBII HHCTHHKT [03BOJISIET JIMUMHKE T10JIy4aTh CBEXKYIO IMHLLY, KOTOpasi He MOPTUTCS B
TeueHHe BCel ee JKHU3HH.

HpI/IMepOM CJIO’KHOTO MHCTHHKTA HACEKOMBIX MOYKET ObITh HHCTHHKT 3a60Thbl O MOTOMCTBE OJIHOTO
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Bce sTanbl MHCTHHKTHBHOH JIEITENBHOCTH G€CMO3BOHOUHBIX HACJEACTBEHHbI W
noctosiHHbl. [109TOMY MHCTMHKTBI MOpPOH He MO3BOJSIIOT UM OBbICTPO TpucrnocadJn-
BaTbCsl K U3MEHSIOLLMMCST YCJIOBHSIM CPEJibl.

Ha xom MHCTMHKTHUBHBIX A€HCTBHH Yy MO3BOHOUHBIX »KMBOTHBIX, OCOOEHHO MJIEKO-
MUTAOLIMX, BJHSET CNOCOOHOCTb K Pa3/IMYHbIM JE€HCTBUSIM B pesyJ/bTaTe Pa3BUTHS yC-
JIOBHBIX pedpiekcoB. st 9TOro 10/KHO BO3HHUKHYTh COOTBETCTBYIOLEEe OMOJIOrHYeC-
Koe BJiedeHHe (MOTHBALHS ).

B uesom, Kak st 6€Cro3BOHOUHBIX, TaK U Il TO3BOHOYHBIX KUBOTHBIX HHCTHHK-
THBHbIE PEAKLMH MOJIE3Hbl JIMUIL MPH TMOCTOSIHCTBE YCJOBHI OKpYyKaloLleH Cpejbl.
[Ipy uX U3MeHeHHH 3TH peaKUMH CTAHOBSTCS HellesecooOpasHbiMu. Hanpumep, nhe-
THHKT 00OPOHHUTEJILHOH PeaklMu exa (CBepThiBaHHe B KOJIOUMH KIyOOK) TepsieT CBOH
CMBICJI, KOTJIa OH OKa3blBaeTCsl Ha aBTOMOOUJIbHOH Jopore.

O6uiecTBeHHOE MOBeJeHHEe XKUBOTHBIX: TPYNNOBOI 00pa3 XKU3HHU, couMalbHas
vepapxusi ocobeii. [l MOBbILIEHHS BbKUBAEMOCTH KMBOTHbIE CMOCOOHBI 06pa3o-
BbIBATb PYIIbl, OTJHYAIOUIMECS CTENEHbIO MOCTOSHCTBA M OpraHudauuu. Boinesasior
psIL IPUUHH 00bEMHEHHST 2KUBOTHBIX B TPYMIbl. BO-nepegsix, B TpyIie Npolle 3aliu-
1IaThCS OT XUIIHHUKOB. Bo-8mopolx, B TPyIIe Mpolle OTbICKaTh M0JIOBOTO TMapTHEpa.
B-mpemoux, B nipefienax rpymnmbl €CTh BO3MOXKHOCTh Mepeayn OMbITa MOJIOBIM OCO-
OsIM MyTeM MojipaykaHusi U HaydeHus. B To ke Bpemsi B GOJBIIMX TPyNNax »KUBOTHBIX
pe3KO BO3pacTaeT CTerneHb KOHKYPEHIIMU 3a KOPM, TEPPUTOPHUIO, TOJOBBIX MAPTHEPOB.
[TosaTomy mpeumylllecTBa KU3HH B TPYMIe NOJKHBI JAOMOJHATLCS (hOpMaMM COTIaco-
BAHHOTO TMOBEJIEHHST OT/e/bHbIX 0cobel. Takue opMbl IPYNMOBOrO MOBEAEHHST MOTYT
BO3HUKATb TOJIBKO Y »KHBOTHBLIX C BbICOKOOPTAHW30BAHHOH HEPBHOH CHCTEMOH W pa3-
BUTBIMH OpraHaMH 4yBCTB.

YueHble BbIIEJAIOT pa3Hble TH-
Mbl TPYNM XKUBOTHBIX. MHorma rpym-
Nbl HOCAT cAy4aiiHoll xapaxmep.
ATo cBsi3aHO, KakK Mpasuiio, ¢ 6Jaro-
NPUATHBIMU YCJOBUSMH cpelibl 0Ou-
TaHUsl, KOTOPblE W MPUTATUBAIOT KHU-
BoTHbIX. Hampumep, uyacto MoKHO
HaOJ/1oJaTh OOJIbLIME CKOTJIEHHS MYX
Ha XOPOLIO TMPOTPEeBAEMbIX MOBEPX-
HocTAX. [lpyrum mnpumepoM Tako#
TpyIIbl MOXKET ObITh CKOIJIEHHE ca-
panuu (o 2,5 mapa ocobelt u 6oJee)
B YCJIOBHSIX OJ1aronpusiTHON KOPMO-
Puc. 86. CnyyaiiHasi rpynna: cTas capaHiu Boi 6asbl (puc. 86).

[MpaBoobnagatens HapogHasa acBeTa
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CayuaiiHble Tpynmnbl NPeICTaB/siOT COOOH TMPOCTYI0 COBOKYMHOCTb KHBOTHBIX.
JKuBoTHBIE B HHX ca1aG0 B3aMMOJAEHCTBYIOT APYT C JAPYroM, M Takue TPYMMbl MOTYT
ObICTPO pacnagaThes.

Bo/bIIMHCTBO TPy KUBOTHBIX (POPMHUPYETCS I COBMECTHOTO YOBJIETBOPEHHS
norpeGHOCTEH B MUIILE, TEPPUTOPHH, PA3MHOKEHHH U Jip. B 3TOM ciyyae Mexy oTie-
JILHBIMH OCOOSIMU TPYTIbl yCTAHABIUBAIOTCA 0COOble CBA3H, 0OeCrneunBaloline 10Jro-
BPEMEHHOCTb X cyliecTBoBaHUsl. O6pasytoTest rpyMniibl ¢ COLMAJIBHON HepapXuer.

Coyuanvnaa uepapxus — cucmema céa3etl mexncdy 4aeHamu 2pynnol 8
s8ude conoduunenus ocobeii dpye opyey.

CoumasnbHas uepapxusi oueHb YEeTKO TMPOCJEKUBAETCS B CTAAX OJIEHEH, CEeMbsX
00e3bsiH, MypaBbeB. Hampumep, B osieHbeM CTajie BblIeaSIOTCS BOXKaku (puc. 87).
AT0, Kak npaBuiio, HauboJee OMbITHBIE U CTapble 0COOH, KOTOPble 00eCneunBaloT py-
KOBOACTBO B rpymnne. OHU Bcerja 3aHUMAIOT JIMAUPYIOLIME MO3ULHH, pacnoJaraioTces
Briepean crana, Hanbosee GauTesbHbl. OJeHH, pacroJaraioinpecs mo Gokam CTaja,
OTJIMYAIOTCS1 MOBBIILIEHHBIM OECIMOKOHCTBOM M HACTOPOKEHHOCTBIO, YTO JaeT BO3MOK-
HOCTb GLICTPO MHPOPMUPOBATL COPOAHUEl 06 OMACHOCTH.

Puc. 87. 'pynna ¢ coumansHoOM nepapxmven ocobemn: cTafo ofieHemn

MNpaBoo6nagaTtens HapogHasa aceeTa
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CoumasibHast Hepapxusi B pejiesiax TPYIbl MOXKET U3MEHAThCSA. DTO, Kak MpaBH-
JIO, CBSI3aHO CO CTapeHHeM JIHAUPYIOLIHUX 0COOEH U BbITECHEHHEM HX MOJIOIbIMH.

@ MHCTUHKTBI »KMBOTHBIX — I10BEJEHUYECKHE alanTallH K YCJOBHSIM CYyLLECT-
BOBaHHUs, KOTOpble HauboJsiee 1eaeco00pasHbl MPHU MOCTOSHCTBE YCJIOBHH
OKpyzKatoller cpenbl. st MOBBILLIEHHST BbIKHBAEMOCTH M YAOBJIETBOPEHHSI
NOTPeOHOCTEH KM3HEAEATEJNbHOCTH JKHBOTHBIE CIMOCOOHLI 06Pa30BbLIBATH
rpynmnbl. Pasmuuaior ciydadiHble TpyMIibl U TPYIMbI ¢ COLMANBLHON Hepapxuen
0co0ei.

BalLU B3r/sf, NPOsIBASETCA OTHOCUTESIbHOCTb MHCTUHKTOB? 2. YeM 06ycroBneHo o6beau-
HEHME XMBOTHbIX B rpynnbl? Kakue BuAbl rpynnoBoro obpasa XW3HW BaM WU3BECTHbI?
3. OxapakTepuayiTte NpUHLMMbI MOCTPOEHUS COLMANbHON epapXxum B CEMEWHbIX rpynmnax
06e3bsiH, MypaBbEeB.

1. OxapakTepu3yiiTe 0COGEHHOCTM MHCTUHKTUBHOIO MOBELEHMSA XMBOTHbIX. B yem, Ha
[ ]

§ 44. NoBefeHne yenoBeka

[loBeneHne venoBeka Kak coUMOOKMOJOrHYECKOro Buaa. YesoBeK pasyMmHblH
SIBJISIETCS] OJIHUM U3 BWIOB LiapcerBa MuBoTHble. [lisi Hero, Kak i GHOJIOMHUECKOro
BUJIA, XapaKTepHbl BCe MOTPEOHOCTH KUBOTHBIX: B KUCJOpPOJE, MUUIE, BOJE, Pa3MHO-
KEHUHU W JIP. Bwmecre ¢ TEM, KaK Bbl YK€ 3HaeTe, 4eJIOBEK UMEET psl 4epT, OTJHUYal0-
HIUX ero OT >KHUBOTHBIX. ﬂaHHble OTJIMYHS MOPOJAUJN U HOBbIE ﬂOTp€6HOCTI/I YyeJI0OBeKa,
He XapaKTepHble JUIsl 2KHBOTHBIX.

Hepapxuueckyto cucreMy 1noTpeGHOCTEl uyesoBeKa XOpOLIO HJIIOCTPUPYET M-
pamuaa mNoTpeGHOCTEH, MNpeIoKEeHHAs aMepUKaHCKHM TMcuxojoroM AGpaxamom
Macaoy (puc. 88). I[To mepe ynoBseTBopeHHsi MOTpeGHOCTEH UeJiOBEKa, JI€XKalUX
B OCHOBAHHWHM NUPAMHUJIbl, BCe OoJiee aKTyasbHbIMH CTAHOBATCS NMOTpeOHOCTH OoJiee
BbICOKOTO ypoBHsl. Hallle BCero mocseioBaTe/bHOCTb YAOBAETBOPEHHS MOTPeOHOCTEN
COOTBETCTBYET MX HEPAPXHH B MUpPaMHIE.

OnHako MMeHHO ISl yesioBeKa XapaKTepHbl cjydau, Korjaa norpeGHocTH OoJee
BBICOKOTO paHra yIOBJETBOPSIIOTCS Ha (hOHE HeylOBJETBOPEHHS] HACYLUHBIX (DH3HO-
JIOTUYECKUX MOTPeOHOCTEH. DTO MOXKHO TPOWIIIOCTPUPOBATL HA TIpUMeEpe KUTesel
6usiokaHoro Jlenunrpana B roapl Besukoit OrtedecTBeHHOH BOHHbI. JIeHMHTpajlpl ro-
JIOJIAJIH, OJIHAKO COXPaHMJM YHHKAJbHYIO KOJIJEKIHIO CeMSIH PasjMuHbIX COPTOB KyJlb-
TYpPHBIX pacTeHui. Vi B KOHIIEHTPALMOHHBIX QallIMCTCKUX JarepsiX JIoJu HAXOAUJH B
ceGe CHJIbI BECTH MOMMOJbHYIO aHTH(AIIHUCTCKYI0 60pbOy. JlaHHble NPUMepHI SBJSIOT-
Csl CBUETEJLCTBOM TOTO, YTO Ja’K€ B KPUTHUECKHE MMHYThl »KM3HH Yy uejioBeKa eCTb
BO3MOKHOCTb K camopeaJ/iu3aliii B obliecTse.
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MoTpe6HOCTL
B CaMOpa3BUTUMN
[lyXoBHbIN pOCT, camo-
COBEpPLUEHCTBOBaHME U T. .

MoTpebHOCTL B yBaXKeHUU
CamoyBaxeHue, o06LLeCTBEHHOE
MOSIOXXEHNE U T. .

CoumanbHble NOoTpe6HoCTU
Opyx6a, Nto6oBb, B3aMOMNOHUMaHUE U T. A.

MoTpe6HOCTL B 6e3onacHoOCTU
3alumTta ot 6onesHen u T. 4.
®dusmnonornyeckme NoTpedGHOCTU
Muwa, Boaa, xkunbe, oaexaa, BOCNpPOU3BOACTBO pofa U T. 4.

Puc. 88. MNupamnpga notpebHocTewn

Yenosek B couuanbHoi cpene. Hopmel mosenenusi. Coyuanonaa cpeda —
KOHKpPeTHble OOIIeCTBEHHbIE OTHOLIEHHS, TPAJUIMH, HPABCTBEHHbIE U MpPaBOBblE YC-
TAHOBKH, MPU KOTOPBIX KUBET 4esoBeK. TakuM 06pa3oM, colldajbHasi cpeaa — 3TO
oAU, oObeHEHHbIE B pPa3/JMUHbIe TPYMIbl, C KOTOPbIMH KaXKIblil UeJOBEK HAXOJUT-
csl B crielUpUUECKUX OTHOIIEHHsX U obiieHnu. ColyasibHasi cpeia BO3IEHCTBYET Ha
4yeJIoBEKa, OKa3blBaeT JaBJieHHE, MOAYHHSIET 0OIILEeCTBEHHOMY MHEHHIO, YBJIEKAET, a
HEPeJKO U MPUHYKAAET K ONpe/leieHHON HallpaBJAeHHOCTH COLUAJIbHOTO MOBEACHHUSI.

Hayunble 3HaHUS, >KHU3HEHHBIH OMBIT, MOTHBBI Pa3JIHUHBLIX MOCTYNKOB, KOTO-
pble YeJIOBEK uepraeT W3 COLHUAJbHON CPEjibl, SIBJSIOTCH BeyIIUMU B (OPMHPOBA-
HHUM JIMUHOCTH ueJioBeKa. Ha ocHOBaHMHM JIMUHOCTHBIX KauyecTB (ypoBeHb 06pasoBa-
HHUSA, LeJeyCTPEMJIEHHOCTb, OPraHW3aTOPCKUE CITOCOOGHOCTH U JIP.) KaXKJIOMy YeJIOBEKY
MPUHAIJIEXKUT B 001lleCTBe OmpeneseHHoe Mecto. Kpome coumaabHON Cpeapl B IIH-
POKOM CMbICJIE CJIOBA, KOTOpasi MojpasyMmeBaeT Bce OOLIECTBO, BbIAEJSIOT U MaJble
couuaJibible cpefibl. K HUM OTHOCAT CeMblo, KJAcC, TPYAOBOH KOJIIEKTUB, UJEHOM
KOTOPOTO sIBJISIeTCsl JaHHbI YeJsI0BeK.

3a BpeMsi pasBUTHsI YeJIOBEUECKOH LIMBHJIM3ALIMK OblJIM BbIpAGOTAHbBI OIpEe/IeH-
Hble HOPMbI MOBEIEHHS JIIOJEH B Pa3MYHbIX OOIIECTBEHHBIX rpynnax. OHU OCHOBBI-
BAIOTCSl HA HALMOHAJbHBIX TPAAULMUSX, 00OblYasiX, COUMAJbHOM M COCJIOBHOM [EJIEHUH
JIIOJIel, HopMax MopaJiu, BepoucnoBenanuu u ap. HeykocHurenbHoe cobutofeHne Beex
HOPM [OBeJIeHUsT U 3aKOHOB obecreunBaeT rapMOHHYHOE pa3BUTHE 0OLLECTBA.




182 [naBa 6

Puc. 89. CypporatHoe o6LieHne

CypporaTtHoe o6lieHue. B nocieaHne roibl B 2KH3Hb 4YeJioBeKa Bce GoJiblie BXO-
JIT KOMITbIOTEPHbIE TeXHOJ10MHH. CrielnanueTbl 03a004eHbl TeM, YTO KOMIbIOTEPbI 3a-
MEHSIIOT peaJsibHOe CJIOBeCHOe W JiyxoBHOe obuleHue mexay Jonbmu. Cyppoeammoe
obujeHue — HOBbBIH BUIL OOLIEHHS U MOJyueHHs] HH(OPMALMH MTOCPEICTBOM KOMITbIO-
TepHO# TexHUKH (puc. 89). OcHoBHAs 10J1s1 CyppOraTHOro OOLIEHHST OCYLLECTBJSIETCS
yepe3 ceTb VIHTEpHET ¥ BUPTYaJbHbIH MUP KOMIbIOTEPHBIX UTP. YUeHble CUUTAIOT, YTO
o6uieHue yepe3 MHTepHET He cNOCOOCTBYET pacIIMPEHHIO MEKJIUUHOCTHBIX KOHTAKTOB
1 Kpyrozopa. Kpome Toro, cHuXaeTcst BO3MOXXHOCTL K caMOpeasiu3aliii JIMYHOCTH ye-
JIOBEKA B OOLLECTBeE.

YdeHble TpeJlocTeperaloT OT H3JHUIIHET0 yBJIeUeH s pa3BieKaTeIbHbIMI HHTepHET-callTaMi ¥ KOM-
“ nbloTepHbIME MrpamMu. CuMTaeTcsi, 4TO 9TO MOXKET HeraTHBHO BJIMSITH KaK Ha 3/10pOBbe, TaK M Ha

TMICHXUKY 4esIoBeKa. ¥ TOAPOCTKOB 3TO MOXKET MPUBOAUTL K UPe3MePHOH arpeccuy K OKPYKaloLIuM
JIOJISIM, @ B J/IbHEHIIEM HAPYLLIHTb PAaGOTy CEPACUHO-COCYMCTON CHCTEMbI M IaXKe TPUBECTH K C1abOyMHUIO.
MHOTrOUHCIEHHBIMH MCCIEI0BAHUSIMU ObIJIO YCTAHOBJIEHO, UTO BPEMsi, KOTOPOE CPeJIHUil GpUTaHel] MpoBo-
JUT, 0OLIAsiCh C POAHBIMH, JPY3bIMH M COCHYXKHBLAMH, ¢ 6 u B jeHb B 1989 1. cokpaTuioch moutn
10 2 4 B 2009 . 3a TOT Ke MepUOJL MCMOJIb30BAHHE JIEKTPOHHLIX CPEACTB HHpopmauuu U Mureprera
BBIPOCJIO € 4 10 moutH 8 4 B CyTKH.

AnTHOGUECTBEHHOE noBefeHue. K coxkasienuio, B 0oOlIeCTBe HEPEIKH CJyuau
aHmMuobuecmeennoeo nogedeHuss — TOCTYIKOB JIMUHOCTEH WM TPYNIl JioaeH,

MNpaBoo6nagaTtens HapogHasa aceeTa
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Hapylaroumx Od)I/ILU/IaJ'IbHO YCTaHOBJICHHbIE TPAaBOBblE€ HOPMbI. B cJydyae HapylleHust
[paBuJl 06LL16CTB€HHOFO MNOBEACHHST U 3aKOHOAATEJIbHLIX aKTOB BCTYIAIOT B CUJTY MEPbI
BOSHQﬁCTBHﬂI OT NMOopHUUAaHusA 10 yl“OJTOBHOﬁ OTBETCTBEHHOCTH.

[loBenenune yesoBeka M npuponHasi cpena. [loBenenue yesoBeka B MPUPOAHOH
cpesie CerofiHsl B HauOoJIblIEH CTEMEHH ONMpeaessieTcsl 3aKOHaMH M MopaJiblo 0011ie-
CTBEHHBIX OTHOLUEHHH. B coBpeMeHHOM MHpe 3aBHCUMOCTb YeJOBEKa OT MPHUPOJbI
[NPpakKTUYECKU MHHHUMaJIbHa. TaK, [TIOYTH BCE COBPEMEHHbIE XKHUJHIA UMEIOT H€O6XO}ll/l-
Mble CHCTEMbI KM3HeoOecreueHHsl. HeJloBeK HCIOJb3yeT OflexKly, COOTBETCTBYIOLLYIO
Ce30Hy, MMeeT CBOEBpPEeMEHHOe MEIULIMHCKOe W HH(OPMALMOHHOE 0O6CTyKUBAHHE.
Hayunble noctiKeHnsi M03BOJIMJN YEJOBEKY 3aCeJIUTh MPAKTHUECKH BCIO MPHUTOAHYIO
JUIS1 )KU3HH TEPPUTOPHIO MJIAHETHI, YCIELHO MPOTHBOCTOSIT O0JIE3HSIM U OCBOUTH KOC-
MHUECKOe TPOCTPAHCTBO. YesoBeK 3HAUMTENBHO PACIIMPHJI CIEKTP YNoTpebJisieMblX
MPOLYKTOB MHUTaHUsl. B ero pauuoH Tenepb BXOAUT HE TOJBKO MHUIA MPHUPOJIHOTO Mpo-
HCXO02KINeHHA, HO U LLeJlbl[;l psax NPpOAYKTOB CeJIbCKOXO3HUCTBEHHOIO U [IPOMbILLIJIEHHOT'O
MPOU3BOJICTBA.

B 10 ke Bpemsi o6paTHOH CTOPOHOH HAydHO-TEXHMYECKOTO Mporpecca sBJSETCS
NOAYHHEHHE TPUPOJHON Cpellbl HCKJIOUHTEbHO MHTepecaM yesioBeka. B pesysbrate
NoBeJieHHe yesioBeKa B NMPUPOAHON cpele 4acTo HAHOCHT el orpomublil yuiep6. Ilo-
3TOMY 4eJioBeueckoMy ofllecTBy B OJivKarillee BpeMsi HEOOXOAMM CPOUHBIH Mepe-
XOJL OT JlaJIbHEHIero oBJajieHusi MPUPOJIOH K rapMoHuu ¢ Hel. Bemylas posb B 3TOM
npolecce J0JKHA MPUHAVIEKATL YeJ0BCYECKOMY pa3yMy — caMoil Moryuyell cuise Ha
njiaHete 3emJst.

E] [ToBeneHue uesoBeka B OOILIECTBE ONPEAEJAETCH UCTOPHUECKH CJIOXKHUBIIIH-
MHCST HOpMaMK MoBejieHusi. HeykocHUTeIbHOE COOJIIOIeHHEe BCEX MPABOBBIX
HOPM M 3aKOHOB 00€CreuyrBaeT TapMOHHUHOE pa3BUTHE OOIIECTBA U B3aUMO-
OTHOIIIEHUH YesloBEKA ¢ MPUPOAoH. Beayiias posib B 3TOM mpolecce J0JKHA
NPUHAIEXKATh UeJIOBEUECKOMY Pa3dyMy — CaMOH MOTy4eill CHjle Ha IJIaHeTe
SeMmJs.

1. OnumwimTte, Yepes yaoOBMNETBOPEHME KaKMX MOTPEOHOCTEN AOMKHO CTPOUTLCA MOBefe-

HVe 4YefioBeka B obliecTBe. B 4em Bam BUAUTCA pasnuyve B vepapxmm notpebHocTewn
YernoBeka pa3ymMHOro n HeaHgeptansua? 2. Yem perynupyeTtcsi NnoBefeHve 4enoBeka B
obuectee? 3. B yem, Ha Ball B3rfsnfd, 3akHaeTCA ONacHOCTb CypporaTHoro o6LeHmna?
4. MNpepnnoxnte MeponpuaTUs, KOTopble HEO6XOAMMO MPOBOAUTL B MOJSIOAEXHOM cpefe
[NS CHVXXEHWSI [ONN CypporaTHoro O6LLEeHMS.
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§ 45. lMousatue 6uoccepsl. Fpannubl 6uocepsbl

[Mousitue 6uoctepnl. Briepsoie Tepmun Guochepa Obln npeujioked B 1875 T
aBCTPUHCKUM reojioroM . 310ccoM. ONHAKO JHIIbL CMYCTS MATHAECAT JIeT PYCCKHH
reoxumuik B. M. Bephanckuii cosnan yuenue o 6uoccepe.

Buocgepa — oborourka 3emau, co30annHan U 3aceneHHAA HCUBLIMU OP-
eanusmamu.

B. Y. Bepuanckuii B cBoeM yueHHH TOKa3aJ, YTO BCE COCTOSIHME HalleH rJjaHe-
Thl HAXOUTCS MOJ BJIUSIHUEM >KHBBIX OPraHU3MOB M [OJHOCTBIO OMpeessieTcss HMH.
JKuBble opraHu3Mbl TJIAHETHI OCYLIECTBJSIOT OFPOMHYIO JIESITENbHOCTb MO MHIPAlLUH
XMMHUYECKHX 3JIEMEHTOB B OHOC(epe B MOUCTHHE MJIaHETAPHBIX MacluTabax.

Ipanuupl 6uochepbl onpesesisiioTcs YCJOBUSMH CYIIECTBOBaHHUST »KU3HU. K HUM
OTHOCAT: HEOOXOAUMOEe /sl 2KU3HEAEATEJNHLHOCTH KOJMUECTBO BOJbI, MHHEPAJbHBIX
BEILIECTB, KHCJIOPO/A, YNJIEKUCJOro raza. A Takyke OJarONpPUSATHBIE TeMrepaTypHbIi
pexXKUM, CTeleHb COJEHOCTH BOJbl B BOJIO-
emax, ypoBeHb pajuauuy U ap. B cocrap Ta6auua 10. lasoBblit cocraB aTMocdepbl

Guoctepbl BXOIUT HECKOJbKO 000JI0YEK, Ins Conepxanne, %
B Npe/ie/iax KOTOPBIX BO3MOKHO Pacipo- [~y 78
CTpaHeHHe KHU3HH, — aTMocdepa, ruipo-

Kucnopon 21
cthepa u utocdepa (puc. 90).

Apro u sipyrue raspl MeHee |

Ammocgepa — Bozyiinast 060-

nouka 3eman. [a30Bblil cocTap atmocde- | YTIeKnCabiras 0,032

pbl nipeactaBaen B Tabuuie 10.

B kauectBe npumecy B atMocdepe B G0JIbIIOM KOJMUECTBE CONEPKATCS BOJSAHBIE
napbl. OHH BMeCTe ¢ YrJIeKMC/IbIM Ta30M, METaHOM, OKCHIaMH
asora (MapHUKOBBbIE Ta3bl) YYAaCTBYIOT B HAarpeBaHUM HHKHETO
cyiost atMocdepbl, hopMUPyst MapHUKOBLIHA 3¢ dekT. CyTh nap-
HHUKOBOTO 3(h(heKTa COCTOUT B CMOCOOGHOCTH aTtMocdepbl Mpo-
MycKaTh K MOBEPXHOCTH 3eMJIH COJHEUHBIE JIyUH U C TIOMOILbIO
MapHUKOBBIX TAa30B MOIVIONIATh OTPaXKEHHOE OT Hee TEeMIoBoe

B. W. BepHapackuim (1863—1945) — pycckuii ecTecTBOUCTIbITATENb,
OCHOBOMMOMOXHWK KOMMJeKca Hayk o 3emne — reoxummm, 6uoreo-
XMMUK, pagmosnoruun, rmgporeosniorum n op.
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Puc. 90. MpaHuupbl 6uoctepsi

ua3sydeHue. B peaysbrate ¢ yBesnueHHeM BBICOTHI TeMIepatypa aTMocdepbl CHHKAET-
csl, a ee HIKHHUE CJIOM OCTAIOTCS TeMJIbIMH.

Pacnpocrpanenue ku3Hu B aTMocdepe orpaHHIMBAeTCs B OCHOBHOM €€ HHKHHUM
cnoeM — mponocgepotii. Boicota Tponocdepbl Kosebsercst ot 8— 10 KM Ha moJio-
cax 10 18—20 km na skBatope. Hanpumep, BepxHsisi rpaHula NoJeTra MTHL, HAXO/UT-
csl Ha BBICOTE OKOJIO 7 KM; HAaceKoMble B BO3MYLIHOH Cpele MOAHMUMAIOTCS HE BhILIe
6 kM. QoTocHHTE3UPYIOLME pacTeHUsl He PAcTyT B ropax Bblllle 6 KM H3-3a HU3KOTO
COJIeprKaHUsl YIJIEKUCJIOr0 ra3a U OTCYTCTBHS BOJIBI.

Kontentpaums ozona (Os), KOTOpbIil 06pasyeTcsi U3 KHCJI0poJa MoJL ISHCTBHEM COJTHEUHOI pajina-
“ unH, Ha Beicote 20—22 kM MakcuMmasdbHa. B To ke Bpemsi cofeprkanue 030Ha KpaiiHe Maso H

cocrasaisiet okoso 1+ 107" % ot rasosoro cocraa atMocdeprl. Tem He MeHee MOJIEKYJIbl 030HA
(OpMUPYIOT BOKPYT TJIAHEThI 3aLIMTHBII 9KpaH, NPEIOXPaHSIOLIHIT BCe XKHBOE Ha 3eMJie OT ryGHTEIbHOrO
neiicTBust yabsrpaduoseroBoro nagydennst Cosnua (puc. 91).

[MpaBoobnagartenb HapogHaa aceeTa
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Puc. 91. 3awwmTtHas ponb 030Ha B atMocdepe

BeprukasbHoe pacnpocTpaHeHue »KHUBLIX OPraHU3MOB B aTMocdepe 3a Tmpefelibl
030HOBOTO CJIOSI JIMMHTHPYETCs YALTPaHOJIETOBOK pajipalinei, yOUBaIOLeH Bce »KHUBOE.

Tudpocgpepa — Bospnasi o6osiouka 3eMiiH, BKJIOYalollasi BCe BOJHbIE 3arachkl
nyanetbl. CoctaB ruapocdepb npeictapaer B Tabauie 11.

Ta6auuma 11. Cocras rugpocdepsbl

KosinuecTBo 1o oTHOLIEHHIO
Oombem,
Bunpi Bz 3 K 0011eMy 00bemMy
MJIH KM o
ruapocdepbl, %
Mopckue 1370 95,2
[Toxzemtble (3a HCKIOUEHHEM TTOUBEHHOH ) 34,2 2.5
Jlen u cuer (Apkruka, Autapkrika, [pensan- 958 18
JIUs1, TOPHbIE JIEIHUKH ) ’ ’
[ToBepxHOCTHBIE BOJbI CYLIH: 03epa, BOJO-
P AbL €Y p . 0,5 okodio 0,3
XpaHWJIKLIE, PEKH, 00JIOTA, TOYBEHHBIE BOJIbI
AtmocepHbie BobI 0,015 0,01
Bogpl, conepaKatiecs B 2KUBbIX OpraHu3mMax 0,00005 0,0003

[MpaBoobnagartenb HapogHaa aceeTa
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JKusHb B ruspocepe pacrpoctpansieTcsi hakTHUECKM Ha BClo IJyOHHY, BKJIOYast
JIOHHbIE oTJIoXKeHus1. [uapocdepa uMeeT MakcuMaJibHyO ryouHy (o 11 kM) B Mupo-
BOM oKeaHe — Mapuanckas BnaauHa Tuxoro okeana. PacTenust W cBsizaHHble C HUMH
PaCTHTEJILHOSIHBIE KHUBOTHbIE KOHLIEHTPHPYIOTCSI B BEPXHUX CJIOSIX OKeaHa Ha ryyOH-
Hax 710 300 M. DTo CBsSI3aHO C TeM, UTO JIMMHUTHPYIOILMM (PaKTOPOM pacrpocTpaHeHHsl
JKU3HH B ruapocdepe s aBTOTPOPHBIX OPraHU3MOB SIBJSETCS JI0CTaTOUHOE st (ho-
TOCHHTE3a KOJIMYECTBO CBeTa, COCOOHOE MPOHUKATH B BOJIHYIO Cpejly.

B To ke Bpemsl CylIeCTBYET KOMILIEKC TITyGOKOBOAHBIX »KMBOTHBIX, OOMTAIOLIMX
Ha GOJIbLIMX [JyOHHAX. DTO reTepoTPOdHble OpPraHu3Mbl, OTPebJIsiolHe TOTOBOE Op-
raHM4yecKoe BElIeCTBO, BBIMAAAIOIIEe B BHJIE OCAJKa M3 BEPXHHX CJIOEB THAPOCHEpHI
(MPOMYKThl YKU3HEIEATENLHOCTH YKUBbIX OPraHU3MOB, MepTBasi OopraHuka W T. ji.). B
YCJIOBUSIX OTCYTCTBHSI OCBELIEHHOCTH MOTYT »KMTb HEKOTOpbI€ UEPBH, MOJHIbI, a TaK-
»Ke MPOTHUCTBI U MUKpoopranuambl. Ha nHe okeaHoB BcTpeuatoTest XeMoTpogHble GaK-
TEpPHH, TOJydyalollle SHEPrui0 3a CUET OKHUCJIEHHS XMMMUECKHX COEIMHEHHH — BO-
JI0poja, Cepwbl, KUPOB, napaduHoB U aAp. Hanpumep, coobliiecTBa MUKPOOPraHU3MOB,
JKUBYUIMX B OKeaHMUECKHX TepPMaJbHbIX HCTOUHHKAX, SIBJISIOTCS XeMOTpodamu U oc-
HOBHBIMH TIPOJIYLIeHTAMH OKEaHHYeCKOro JHA.

Jlumocgpepa — BHelHsiss TBeppasi o6ojouka 3eMd. [loBepXHOCTHBIH cJioit
JIUTOC(EPB! TPEICTaBAEH TTOUYBOH.

Pacnpoctpanenue u3uu B Jutocdepe HabsioaaeTcsi 10 TyOHHBI OKOJIO 4,5 KM,
riae o6HApPYKUBAIOTCS aHa3poOHbIe MUKpoopranuaMbl. [lofaBasiolast yacTb XKHUBBIX Op-
ranuamoB siutocheps (10 99 %) o6uTaeT HenocpeACTBEHHO B 1ouBe. JINMUTHPYIOLIUM
(hakTOpOM pacrnpocTpaHeHHsl KHU3HU B JHUTOC(Epe SIBJSETCS BHICOKAs TeMrepatypa.

B npenenax 6uocdepbl Bblieasiior 6noreocdepy — 0060JMOYKY HALLEH MJIaHETbl, B KOTOPOW
COCPEJIOTOUEHO GOJILLIMHCTBO JKMBBIX opraHuamoB. Ona BkJiouaeT B ceGsi MOYBY, HWKHHI

(o 100 M) cooft atMocdepnl 1 BepxHiolo yactb Boj (10 200 M B ruyGuHY).

@ Buocdepa kak 06/1aCTh CyllleCTBOBAHHS KH3HH OXBATbIBAET BCIO THAPOCHEPY
0o 11 KM B ruyOHHY, HUXKHIOIO YacTb atmocdepbl (Tponocdepy g0 20 KM B
BBICOTY) W BEPXHIOIO 4acTb JMTOChEpbl ryyGHHOI 10 4,5 KM. JIuMuUTHpYIOrM
(hakTOpOM pacrnpocTpaHeHHs XKU3HU B aTMocdepe SIBJSIETCs YIbTpadHoIeTO-
BOE M3JyucHHe, B JUTOC(epe — BBICOKAsl TeMmmepartypa, rujapocgepa sace-
JIeHa TIPAKTHYECKH MOJIHOCTBIO.

1. KakoBbl rpaHuLpl pacnpocTpaHeH s XMBbIX OpPraHM3MoB B atmocdepe, rugpocdepe
n nutoctepe? 2. OxapakTepuaymTe 0COOEHHOCTM PacnpoCTPaHEeHMs XU3HM B rpaHMLax
6unocdepsl. 3. O6bACHNTE, YeM 0OyCnoBIieHa HEPaBHOMEPHOCTb pacnpefeneHns Xuebix
opraHmamMoB B 6uoccepe. 4. CocTaBbTe CXeMy pacrnpefeNieHUsi XMBbIX OpraHn3MoB B
6uocepe ¢ ykasaHuMem rpaHul, U IMMUTUPYIOLLIMX (DaKTOPOB.
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§ 46. KomnoHeHTbl 6uocthepnbl. @YHKLMN XNBOr0 BeLLECTBa

Knaccudukauus Beuiects, BXoasiux B coctaB 6uocepbi. OCHOBHBIMH KOMIIO-
HeHTaMM GHoChephl IBISIOTCS: KUBOe, KOCHOe, GHOreHHOe ¥ OMOKOCHOE BellleCcTBa.

JKuBoe BelllecTBO sIBJISIETCST BayKHEHIIIMM KOMITIOHEHTOM OHOCHEpDI.

Xusoe seujecmso — cosokynnocmeo gcex yHusvix opeanu3mos Ha 3emae
C UX CnocoOGHOCMbIO K PA3SMHONCEHUIO U PACAPOCMPAHEHUI0 HA naaHeme, K
bopebe 3a nuwyy, 800y, meppumopuio, 8030YXx.

Ha »uBoe BelllecTBO (M0 Macce) MPUXOAUTCS HUUTOXKHAST JI0JIS1 110 CPABHEHHIO C
maccoil 3eman. Jlasi KMBOTO BellleCTBAa XapaKTepHbl POCT, aKTHBHOE TepeMelleHue,
CTpeMJIeHHe 3aroJIHUTh BCE OKpyxKatollee npocrpaHcTBo. Kpome Toro, »KuUBomy Be-
ILIECTBY TIPUCYLIH YAMBUTEJbHOE pa3HooOpasre Gopm, pasMepoB W XMMHYECKOTO CO-
CTaBa M, KOHEUHO Ke, IBOJIOLHUSI.

Kocnoe sewjecmeso npencraBieHo MUHepanamu (anmas, U3yMpy/l, KBapil) H rop-
HBIMM TTOpOJaMH (rpaHuT, MpaMop), o6pa3oBaHie KOTOPbIX MPOUCXOIHUIO0 U MPOUCXO-
JUT 6€3 yuacTHsi XKHUBOTO BelllecTBA. DTH MPOLECCHl CBS3aHbl, HATIPUMep, C BbIBETPH-
BAHUEM TOPHBLIX IMOPOA, UX MEXaHHYECKHUM pa3pylieHHueM, HU3BEPKEHHSIMU BYJKAHOB.
Mezkly KOCHBIM U 2KHBBIM BellleCTBAMH CYLIECTBYET Hepa3pbiBHasi B3aUMOCBs3b. Ha-
[pUMEP, OHa OCYUIECTBJIACTCA B Mpolecce JibIXaHHs KHUBOT'O BelLIECTBa, KOraa Mpouc-
XOJIUT TNepeMellleHHe aTOMOB W3 KOCHBIX KOMIIOHEHTOB OHOC(Epbl B »KHBble W 0Opart-
Ho. [To macce KocHoe BeliecTBO GHochepbl MHOTOKPATHO MPEBOCXOAUT MACCy 2KHBOTO
BelLeCTBA.

Buorocnoe sewecmso spisietcsi ocoObiM BelllectBoM 6uocdepbl. OHo mpes-
CTaBJIEHO TIOYBOH, BCEMH TPUPOHBIMH BOJAAMH, KOPOH BbIBETPUBAHHUS, KOTOPBIE SIBJIS-
I0TCSl Pe3yJ/IbTaTOM HENpepbIBHONO B3aMMOJEHCTBHS KHBOTO BEIECTBA C KOCHBIM.

[IposiBsieHreM JieSITEILHOCTH 2KMBOTO BeleCTBA MO MpeoOpa3oBaHUI0 3eMHOH
KOpPBI SIBJISIETCS] €ro yuyacTHe B CO3JAHHUH OCAIOYHBIX MOPOL OPraHHIECKOro TMPOUC-
XOXeHUsl (KaMEHHbIH YroJib, pas/juuHble pyjbl, U3BECTHSIKH, He(Tb). Pedysbrar 310H
pa6otbl 6bil1 Hazan B. M. BepHanckum Ouoeennvim geuyecmsom Grochepnl. bro-
reHHOe BeleCTBO MPOUCXOJUT OT YKUBOTO BELLECTBA B pe3yJibTaTe ero yKU3HejlesiTe lb-
HOCTH UM oTMHpaHus. Tak Ha TJiaHeTe CO3AaBAJUCh 3a/I€2KH MHOTHX MOJIE3HBIX HCKO-
naembix: Topa, yras u ap.

buomacca nosepxHoctu cyuu, MupoBoro okeaHa, nmouBbl. buomacca npej-
craBJisieT co00# OOIyl0 Maccy »KMBOTHBIX, pacTeHUH W MHKPOOPraHM3MOB, TIPHUCYT-
cTBytolux B 6uocdepe. IlosHas Guosoruueckas macca 3emi olleHHBAeTCst NPUO/IH-
autesibHO B 2420 myipa T. Buomacchl KUBOTro BelllecTBa (3eJIeHbIX pacTeHHH, KUBOT-
HbIX U MHUKDOOPTAaHW3MOB) Ha Cyllle MaTepukoB ¥ B MUPOBOM OKeaHe CylIeCTBEHHO
pasauuatotes (tabu. 12).
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Ta6nuua 12. Bbuomacca xKuBOro BelecTsa MiaHeThbl
(B mepecueTe Ha Cyxoe BeEILECTBO)

Buomacca xuBoro Beuiecrsa
OpraHusmbi MarepukoBas yacTb MupoBoi okeaH
MJPL T % MJPA T %
3eJieHble pacTeHus 2400 99,2 0,2 6,3
JKuBoTHBIE H MHKPO- 20 0,8 3,0 93,7
OpraHu3mbl
Bceero 2420 100 3,2 100

Kak BunHo u3 Tabsuibl, HaubGoJiblasi Macca »KUBbIX OPraHu3MoB GHOCHEpBl COo-
cpefoTouena Ha martepukax (6osee 98,7 %). Bkaian okeannueckoil yacTd B 0GLIYIO
Guomaccy Hepeank (okoso 0,13 %). Ha cywe snauntesibHo npeoGianaeT sKuBoe Be-
uectBo pactenuit (6osee 99 %), B okeane — KuBOTHbIX (Gosee 93 %). B To xe
BpeMs MPU CpaBHEHUH MX abCoIOTHBIX 3HaueHn#: 2400 mMapa T pacTeHUd W 3 MJpPA T
JKUBOTHBIX — BMJIHO, YTO 2KHBO€ BEILECTBO HA IJIAaHETE B MOAABJSIONIEM OOJbLINHH-
CTBE TPENCTaBJEHO HA3€MHBbIMH 3eJIeHbIMH pacTeHusiMH. Buomacca retepoTpodHbIX
OpPraHu3MOB COCTaBJIsIET Beero okosao 1 %.

Buomacca cywu ysenuuBaeTcs T M0JMOCOB K 9kBaTopy. Haunbosbuias 6nomac-
ca »KMBOTO BELIECTBA CYLUM CKOHLEHTPHPOBAHA B TPOIHMYECKHUX JlecaX, KOTOpbIe sIBJIs-
1oTcsl HauboJiee MPOJAYKTUBHBIMU COOOIIIECTBAMU MaTEPUKOBOH YacTH GHOCGhEPHI.

MupoBoii okeaH 3anumaeT Gosee 2/3 mopepxHoCTH miaHeThl. Bromacca B Hem
pacrnpocTpaHeHa HEPaBHOMEPHO W IPEACTABJIEHA NPEUMYLLECTBEHHO B BepXHEH 4acTu
nsaHkToHoM. buomacca nasemubix pacrenuit B 1000 pa3 npeBocxoaut o6liyto mac-
Cy OKeaHWYeCKHX »KHBbIX OPraHM3MOB, HO UMeHHO MHPOBOH OKeaH CUMTAeTCsl camMoi
MPOJYKTUBHON CPENIOK 10 CO3/IaHHI0 GHOMACCHl. DTO BbI3BAHO MHTEHCHBHBIMH TEM-
naMu pa3MHOKEeHHsI MHKPOCKOMHYECKUX TIpecTaBuTesiell (pUTO- M 300MJIAHKTOHA, MX
OBICTPBIM POCTOM U KOPOTKOH MPOJOJKUTENLHOCTBIO KH3HU. [loaToMy o6LImMil 06beM
MePBUYHON TOJI0BOH MPOAyKUMH, 0OpadyeMoli nmpoayueHTaMmu MupoBoro okeaHa, co-
NoCTaBUM ¢ 00bEMOM TPOJIYKLUUH PACTEHUH CYLLIH.

[ToyBa kak cpena oOWTaHUS XapakTepuadyercss COOCTBEHHOH OMOMaccoi, Mo-
CKOJIbKY TECHO CBfi3aHA C >KH3HENESITeJbHOCTBIO MHOIHX OpraHusmoB. Buomacca
no4gol — COBOKYMHOCTb KMBbIX OPraHH3MOB, OOMTAIOUIMX B MOYBE M HIPaAIOLIUX
BeJlyllyl0 poJib B mpoliecce ee (OPMHUPOBaHMs. B 1ouse MHOro MHKPOOPTaHH3MOB,
MPOTHUCTOB, YepBeH, pasJaratolluxX OpraHHyeckoe BelleCcTBO. B MoBepXHOCTHBIX CJO-
SIX 2KUBYT 3eJieHble BOJAOPOC]H M LMaHOOAaKTepuH, cHaGKatollyde MOYBYy KHCJIOPOJIOM
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B mipoiiecce ¢orocuHTesa. Kpome Toro, B nouse oGMTalOT MypaBbH, KJIEIH, KPOTHI,
CYPKH, CyCJHUKH W p. Bce onu BemyT 6oJbliyio nmoyBooGpasoBaTesbHyio paboTy, CO-
31aBasi MJIOJ0POJKE TOYBbI, a Tocje THOeIH CTAHOBATCH HCTOUHHKOM OPraHHYeCcKOro
BellecTBa Jyist 6akrepuil. buomacca nousbl, Mogo6HO pacTUTebHONH GHOMacce, UMeeT
TEHJIEHLIMIO K YBEJUYEHHIO OT MOJIOCOB K 3KBATOPY.

Buoreoxumuueckne (yHKUMH XKHMBOro BeLeCTBA. BbilessioT Cleyioline Bax-
HellMe (DyHKIIMH KUBOTO BELIECTBA HA MJIAHETE: SHEPreTHUECKYIO, Fa30ByI0, KOHIEH-
TPALMOHHYIO, OKHUCJIUTEbHO-BOCCTAHOBUTENBHYIO.

Inepeemuueckan Pynryusa. dueprus SBJISETCS HEOOXOAMMBIM YCJIOBHEM CY-
LIECTBOBAHUS U Pa3BUTHsI OMocdepbl. DHepreTHUeCcKast PYHKIIUS Pean3yeTcs, Mpexie
BCEro, 3eJIeHbIMH pacTeHHsIMU. [JIaBHBIM MOCTAaBLIMKOM 9Heprun B 6uocdepy siBseT-
csi Cosinile. Kak BbI yke 3HaeTe, pacTeHusi B mnpoliecce pOTOCHHTe3a aKKyMyJHpYyIOT
COJIHEYHYIO HEPrui0 B XUMHYECKHX CBs35X pa3HOO6p83Hle OpraHu4yeCcKux cCoejuHe-
HUH W B JaibHEHIIEM TiepepacrpeessioT ee MeXKIy BCeEMH KOMMOHeHTaMu 6uocdephl.
CJrieryeT OTMETHTb, UTO M3 BCETO KOJIMUECTBA MOCTyMNatollell B 6Guocdepy COMHEUHOH
SHEPrHM TOJBKO OKOJIO | % MCMosib3yeTcst MpojylieHTaMu B rpolecce GpoTOCHHTe3a
W Jlajiee repejaeTcsl NoTpeGUTEsIM B COCTaBe OpraHuueckoro BellectBa. OcrasbHoe
norJsioniaeTcsi atMocdepod, ruapocdepoil u JAUTOChEpol, a TakkKe ydacTBYeT B Tpo-
TeKallMxX B 6rocdepe hU3HIECKUX U XMMHUUECKHX Tpoleccax (JBHKEHHE BO3IYLIHbIX
Macc, BbIBETPUBAHUE MOPHBIX MTOPOM U 1. ).

TI'a3os8an ¢ynkyus 3aknouaercss B MOCTOSIHHO MPOTEKAIOLIEM ra3000MeHe KHC-
JIOpoJia U YIJIEKUCJIOr0 ra3a MexK/y »KHBbIMH OPTaHU3MaMH M OKpy»Kalollel cpeioi B
npouecce GoToCHHTE3a U JbIXaHUs. Takue rasbl, Kak a3oT, CEpOBOLOPOJ, MeTaH, TaK-
»Ke MOTYT SIBJIATbCS TMPOLAYKTAMH KM3HEAESTEJNbHOCTH KHUBBIX OPraHM3MOB W HMEThb
GHOreHHOe MpOoUCXokieHne. Dsaromapsi »KHBbIM OpraHuaMaM B aTMocdepe Hallei
MJ1aHeThl MOYIEPXKUBAETCS TOCTOSTHCTBO ['a30BOI0 COCTABA.

OKucaumenbHo-80CCMAHOBUMENbHAA PYHKYUA 3aKII0UAETCST B MHOr000-
pa3ny XUMHYECKHX PeakKlWil, MPOTEKAIOIINX B OPraHu3Me B MPOIlecce ero KU3Hees-
TeJbHOCTH. Ha/snune B cocraBe »KMBBIX OPraHH3MOB XMMHYECKHX 3JIEMEHTOB C Mepe-
MEHHOII CTEMeHbIO OKUCJIEHHs (Mapratell, »eJie30, XpoM ) M03BOJISIET UM 00ecreunBaTh
BCE 3TH OKMCJIMTEJNbHO-BOCCTAHOBUTE/bHbIE peakluu. B mpolecce cHHTe3a opraHu-
YeCKHX BEIECTB MpeoOJsafaloT BOCCTAHOBUTENbHbIE PEaKIMH U TPOUCXOAAT 3aTpaThl
SHEPIruu. AB fnpouecce OKHUCJEHHsT U pacCllelJieHuss B MPUCYTCTBUHU KHCJ/0PO[da Ipe-
006/1a71a10T OKUCJIUTE/IbHbIE PEaKIUH C BblAeJeHHeM SHeprud. Takum o6pasom, KH3Hb
B Ouocdepe TmpeicTaB/seT coO0H HEMPepPbIBHBIA CHHTE3 M pacrnaj OpraHMuecKuX Be-
H1eCTB, KOTOPbIE OGBGILI/IHFHOT BCE KHWBbl€ OPraHU3Mbl Ha 3elVlJle.

Konyenmpayuonnaa ¢ynxkyusa — usbupaTenbHoe HAKOIJIEHHE KUBBIM Be-
IIeCTBOM XMMHYECKHX 3JIEMEHTOB, pacCesiHHbIX B OKpyxKatoule# cpene. Hampumep,
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NMaHuupHu AUATOMOBbBIX BOILOpOCJIeIU/I, CKeJIETbl 2KMBOTHbIX, PAKOBHUHbI MOJIJIFOCKOB —
BCE€ 9TO IPOSIBJCHUS KOHU.eHTan,I/IOHHOI;I CbYHKLII/II/I 2KMBOI'O BelIeCTBa. O6paSOBaHH€
OHOTeHHOI0 BelIeCTBa 6I/IOC(1)epr B BHJIE 3aJiexKeH TMOJIe3HbIX HCKOIMAaeMbIX TaKxXKe SB-
JIFIETCs1 pe3yJbTaTOM KOHLI,eHTpaL[HOHHOI;'I (pYHKHHH 2KUBOI'O BelIeCTBaA.

E] OCHOBHBIMH KOMITOHEHTaMH GUHOCHEPHI SIBJSIIOTCS: KHBOE, KOCHOE, OHOreH-
Hoe U GMOKOCHOe BelllecTBa. HauGosibliasi Macca XKHUBbIX OPraHH3MOB COCpe-
JIOTOYEHA Ha MaTepuKax, npuuyeM GHoMacca MpOIyLEeHTOB CYIIH 3HAYHTEIbHO
npeoGJanaer. B okeaHuueckoil yacTu GHOC(epbl KOHCYMEHTbI 110 GHomacce
NPEBLIIAIOT MPOAYLEHTOB. YKHBble OpraHU3Mbl TJIAHETHI B MPOIECCE YKHU3-
HEeATENLHOCTH BBIMOJIHSIOT SHEPTETHUECKYIO, TAa30BYI0, OKHCIUTENbHO-BOC-
CTAHOBHUTEJIbHYI0, KOHIEHTPALMOHHYIO (YHKIHH. DTO siBJseTCs HeOOXOIH-
MbIM YCJOBHEM CYILECTBOBAHHSI H PA3BUTHSI GHOCHEPHI.

1. OxapakTepuaynte TuUMbl BeLLECTBa, BXOAALLEro B cocTaB 6uocdepsbl. 2. MMpoaHanu-

@ 3VpyViTE pPas3nuums B COOTHOLLEHWUAX MexXZy 6MoMaccoi NMpopyueHTOB U KOHCYMEHTOB
B MupoBom okeaHe n Ha cywe. 3. ConocTtaBbTe NPOAYKTMBHOCTb >XMBOMO BeLLeCTBa
MupoBoro okeaHa u cywu. [avite 06bACHEHWE WX KONMUYECTBEHHOrO COOTHOLLEHUS.
4. OxapaKkTepuaynte OCHOBHble 61oCtepHble OYHKLIMM XMBOrO BellecTsa.

§ 47. Kpyrosoport Bewiects B buocthepe

Mousitue o kpyroBopote Beuects. Kpyzosopom seujecms 8 Guocghepe —
YUKAUYHOUE, MHOZOKPAMHO NOSMOPAIOUWUIICA Npoyecc CO8MeCnH020, 83au-
MOCBA3AHH020 npespaujenus u nepemeujenus geujecms. Ero Hajnuue siBjsieTcs
HeOoOXOJIUMbIM YCJIOBHEM CYLIECTBOBaHUSI OHOchepbl: MOC/e HCMNOAb30BAHUS OJHUMH
OpraHM3MaMH BeleCcTBa JIOKHbBI [EPEXOUTh B JIOCTYMHYIO JUIsl JIPyTHX OpPraHW3MOB
topmy. Takoii mepexos BeleCTB OT OJHOTO 3Be€HA K JPYyromy TpeOyeT 3HepreTHuecKHx
3aTpar, 103TOMY BO3MOXKEH TOJIbKO MpH ydacThd sHeprun CosiHua. C HenoJb3oBaHu-
€M COJIHEYHOH 3IHEPruH Ha IJIaHeTe MPOTEKAIT /iBa B3aHMOCBSI3aHHBIX KPYyroBOpOTa
BellecTB: OOJIbIION — Te0JIOTHUeCKHH U MaJiblii — GHOJIOTHUeCKHH (OHOTHYECKHUI ).

Teonozuueckuii kpyeogopom sewjecms — IpoOLECC MUTPALMH BELLECTB, OCY-
LIECTBJSIEMbIH MO/ BJAUSIHUEM aGHOTHUECKUX (aKTOPOB: BbIBETPUBAHHUS, IPO3UH, JIBU-
JKEHUs1 BOJL U T. JI. JKUBble OpraHu3Mbl yuacTHsl B HEM He MPUHUMAIOT.

C BO3HHKHOBEHHMEM Ha TJIaHETe XKMBOTO BeleCTBa MOSIBUJICS Ou0A02U1ecKull
(6buomuueckuii) Kpyeosopom. B Hem NpPUHUMAIOT ydyacTHe BCe »KMBble OpraHH3-
MbI, TorJioujarouiye M3 Oprma}omeﬁ cpeabl OIHM BelleCTBa W BbIACJ/ISIIOLIHE JIpyTrUe.
Hanpumep, pacrenusi B npolecce KU3HEAEATENbHOCTH NOTPEBJISIIOT U3 OKpyKatollei
Cpebl YIJIEKUCJIbIH a3, BOJY, MHHEpaJibHble BEleCTBA M BbIAEJSIOT Kucaopo. JKu-
BOTHbIE MCMOJIB3YIOT BblIENEHHbIH PACTEHUSIMH KHCJIOPOJ, VISl JibixaHusl. OHU 1oenator
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pacTeHust ¥ B pedysibTaTe MHUllleBapeHHst yeBanBaloT o6pa3oBaBiiuecs B npolecce §o-
TOCHHTE3a OpraHuuecKue BelIeCTBA, BBIIEJSIIOT YIVIEKUC/IbIH ra3 W HerepeBapeHHble
octaTku nuiy. [locsie oTMUpaHusi pacTeHUsl W >KUBOTHble 00pa3yloT Maccy MepTBOro
OpPraHHYecKoro BelecTBA (JETPHUT), JNOCTYIHYIO /sl pas/oxKeHHs (MHHepaU3alnH )
MHKPOCKOMHYECKHUMH rpubaMu 1 6akrepusimi. B pesysbrate X yKH3HEAESTEJBHOCTH B
6uochepy nocTyrnaer A0MNOJHUTENbHOE KOJIHUECTBO YIJIEKUCIOT0 ra3a, a opraHnieckue
BEllLeCTBA MPeBPaLLalOTCsl B HCXOJIHble HEOpPraHWYecKHe KOMIOHEHTbl — OuoceHul.
O6pagoBaBliinecss MHHepaJsibHble COEMHEHMs, TOMNafasi B BOMAOEMbl H MMOUYBY, CHOBA
CTAHOBSITCS IOCTYNHBIMH pacTeHUsIM Jyisl PUKCALMK TTOCpeaACTBOM (oTocuHTesa. Takon
npoiiecc nopTopsieTcs 6ECKOHEUHO W HOCHT 3aMKHYTHIH XapakTep (kpyroBopot). Ha-
npumMep, BeCb aTMOC(epHbIil KHCJIOPOJL MPOXOAUT MO 3TOMY MyTH MPUMEPHO 3a 2 ThIC.
JIET, a yrJeKucaomy ragy ajis atoro tpedyetcs okoso 300 Jser.

aHepl‘l/lﬂ, 3akKJ/ltoueHHast B OpraHu4yeCKuX BeUIeCTBaX, 0 Mepe TMepeMelleHuss B
MULIEBBIX LENsIX yMeHbluaeTcsl. boJiblliasi yacTb ee paccenBaeTcsl B OKpy»Kalollel cpe-
Jle B BHJle TerJia WK PacxXoyeTcsl Ha MojiepaKaHue MPOLECCOB XKU3HENESITENbHOCTH
OpraHnu3moB. HanpuMep, Ha JbIXaHUE Yy 2KUBOTHbIX, TPAHCIOPT BEULIECTB U TPAHCIIHU-
pauuio y pacrenuil. K Tomy ke, o6pa3oBaBiiuecsi B pesyJ/bTrate JIesITe/bHOCTH pejly-
LIeHTOB OMOTeHbl He Co/lepKaT J0CTYIHOM JJisi OPraHU3MOB 3Hepruu. B nanuom ciyuae
MOKHO TOBOPHTD JIHLb O TIOTOKE HEPrud B GHocdepe, HO He 0 KpyroBopoTe. [losTo-
My YCJIOBHEM YCTOHUYHMBOIO CylIECTBOBaHHUsI OHOCHEPH! SIBJSETCS MOCTOSIHHO MPOTeKa-
oM B OMOreolleH03ax KPYyroBOPOT BEIIECTB U MOTOK SHEPTHH.

[eosornueckuil 1 GHONOrHUECKUI KPYTOBOPOTBI B COBOKYMHOCTH (hOPMHUPYIOT 06-
LM GHOTCOXMMHUECKHH KPYyroBOPOT BELLECTB, OCHOBY KOTOPOIO COCTABJSIIOT LMKJIbI
a30Ta, BOJbI, yIVIEPOAa M KHCJI0POJA.

KpyroBopot a3zorta. A30T — OJlMH W3 CaMbIX pPaclpOCTPaHEHHBIX JEMEHTOB B
6uocepe. OcHoBHAsi yacTb GMOCGEPHOro a3oTa HAXOMUTCs B aTMOcdepe B ra3o06-
pasHoii hopme. M3-3a npouHocTH cBsi3el MeX1y aToMaMK B MoJieKyJisipHoM a3ote (No)
GOJILLINHCTBO KHUBBIX OPraHU3MOB He CTMOCOOHBI HCIOJb30BATh €r0 HEMOCPEACTBEHHO.
[TosTOMYy Ba:KHBIM 3BEHOM B KPYyroBOpPOTe a30Ta SIBJSETCS ero (PMKCalus U MepeBosl B
JIOCTYTIHYIO JIJIsT opraHu3moB opmy. Pazsiuuaior Tpu nytu dukcauun azora (puc. 92).

Ammocgpepnas ¢urcayus. Tlon BozneiicTBHeM aTMOCHEPHBIX 3J1€KTPHUECKHX
paspsanoB (MOJIHKI) a30T MOYKET B3aWMOJEHCTBOBATH C KMCJIOPOJIOM ¢ 06pa3oBaHUEM
okenga (NO) u nnokenna (NO,y) azorta, KoTopble pacTBOPSIOTCS B Mapax BOJbl U B
Bujie azotucroil (HNO,) u asotHoit (HNO;) kuc/0T ¢ ocajkaMu nonajatoT B nousy. B
MouBe B pe3yJibTaTe JAUCCOLUALMN 3THX KUCI0T 00pasdytorest HUTpUThl (NOy) U HUT-

patbl (NOj), KoTopble MONIOLIAIOTCS PACTEHUSMH M BKJIIOYAIOTCS B GHOJIOrHYeCKH
Kkpyrosopot. Ha mosio atmocdepHoil dukcauun azora npuxoaurcs okoso 10 mjH T
a30Ta B TOJ1, UTO COCTABJSIET OKOJO 3 % €XKeroaHoli azoTdukcauu B 6nochepe.
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ATMOCthepHbI a30T
N2

AMMOHVICbJIr/IKaLWIH
NH4

Hutpudmkaums
NO,—>» NO;

Buonorunyeckas
ukcaums

Puc. 92. KpyrosopoT asoTa

Buoaoeuueckasn gurcayusn. Ona ocyiecT/sieTcsi a30TQUKCUPYIOLIMMH GaK-
TEPUsIMH, KOTOpble TepeBOJST a30T B JIOCTYMHbIE JUIs pacTeHuil gopmbl. baaropaps
MHKPOOPraHU3MaM CB$I3bIBACTCSl OKOJIO MOJIOBHHBI Bcero azota. Haubosiee u3BecTHb
H6akrepuu, (UKcHpylollde a3oT B KiaybeHbKax 6060BbIX pactenuil. OHU MOCTABJSIOT
pacTeHHsiM a30T B BHJe aMMHaka. AMMHaK XOpOIlIO PacTBOPUM B Bojie ¢ oGpa3oBa-
Huem nona ammonusi (NH;), kotopwbiii u ycBanBaetcsi pactenusimu. [lostomy 6060-
Bble — JIyulllMe MpeliecTBeHHHKH B ceBoobopoTe. [locsie oTMupaHusi KUBOTHBIX M
pacTeHHil M Pa3JIOXKEHUs] MX OCTATKOB IMOYBa 00OrallaeTcsi OpraHuuecKUMd U MHHe-
paJbHBIMM COEMHEHUSMH a3oTa. B janbHerieM rHUI0CTHBIE (aMMOHH(UIHPYIOLIHE )
HaKTepruK pacllenJsitoT a30TColepKalllie BellleCTBA PACTEHHH U XKMBOTHBIX JI0 aMMHA-
ka. Bosibliasi yacTb aMMHaka nojasepraeTcsi OKMCJAEHHI0 HUTPUMULMPYIOLUMH OaKTe-
PHSIMH 10 HUTPUTOB M HUTPATOB, KOTOPble BHOBb MOIYT MCIO0JIb30BAThCsl PACTEHHSIMH.

IIpomouunennan ¢urcayus. Hanbosblliee KOJMUECTBO a30Ta €XKEroHO CBSI-
3bIBAETCS MIPOMBILLJIEHHBIM [yTE€M TPU MPOU3BOACTBE MHUHEPAJbHBIX a30THBIX ylo0pe-
HUE. A30T M3 TakuX yloOpeHHH yCcBanBaeTcsi B aMMOHHIHON U HUTPATHOH (hopmax.

[MpaBoobnagatens HapogHasa acBeTa
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BosBspauienue azora B aTMocepy MPOUCXOAUT TYTeM A€HUTPUDUKALMH, KOTOPYIO
OCYLLECTBJISIET TIpyMna JeHUTpUPHUUMPYIOLIUMX OakTepuil. B pesysbrate MpoOUCXOAMT
BOCCTAHOBJICHHE a30THCTLIX COeIMHEHHUI 10 MoJleKyJ1spHoro azora. Yacrtb asora ¢ no-
BEPXHOCTHBIM CTOKOM MOMAafaeT B MOPSi, TJle OH BKJIIOYAETCS B MOPCKHE OpPraHU3Mbl
WM JIOHHBIE OTJIOXKEHHSI.

MacCOBOI0 HCMOJIb30BAHUS B CEJLCKOM XO35HCTBE a30TCOAEPrKALIMX MHUHEPaJbHbIX YI10OpeHHUI.
[TpumepHo 1/10 UCKYCCTBEHHO BHECEHHOIO a30Ta UCIMOJIb3YeTCsl paCTEHUSIMU, a OCTaslbHasi 4acTh
C TIOBEPXHOCTHBIM CTOKOM U T'PYHTOBBIMH BOJAMH TE€PEXOIUT B JOHHBIE OTJIOKEHUS. DTO MPUBOIUT K Ha-
KOTIJIEHHIO GOJbIINX 00BEMOB COEIMHEHHH a30Ta B BoAe M MouBe. Takoe HaKoOMJeHHe SBJASETCS MPUUMHON
OGypHOro pa3MHOMKEHHsT BOopocsieil (9BTPOdHUKALMK) H 3aMOPOB B BOJHLIX 9KOCHCTEMAX.

j [pouecchl HUTpUPHUKALKMHE U AeHUTPUGHUKALNH OblIH cOalaHCHPOBaHHBIMU B GHOChepe 10 Havasa

Kpyrosoport Boasl (puc. 93). Bona — ocHoBHO#l komnioneHT 61ocdepbl. OHa 5iB-
JISieTCsi Cpeioi JUIsi pacTBOPEHUsT MPAKTHUECKH BCEX 3JE€MEHTOB MPH OCYIIECTBJIEHUH
KpyroBopota. bésbliiasi uactb 6HochepHOl Bojibl TIPeCTaBIeHa XKUAKOH BOJOH H BOJOH
BeuHbIX JbA0B (Gosee 99 % Bcex 3anacos Boabl B 6Guocdepe). Hesnauntenbnas yactb
BOJIbI HAXOJUTCSl B ra3000pa3HOM COCTOSIHHM — 3TO aTMOC(epHble BOJsIHbIE Mapbl.
BuocdepHbiii KpyroBopoT BOJbI OCHOBBIBAETCS HA TOM, UTO €€ HCMapeHHe ¢ MoBepX-

BogsHow nap

Ocapku

1

TpaHcnupaumsa WcnapeHue

[MoBEPXHOCTHbIV CTOK

MwupoBol okeaH

[pyHTOBBIE BOAbI [My6VHHBIN CTOK

Puc. 93. KpyrosopoT Bogbl

[MpaBoobnagartenb HapogHaa aceeTa
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HOCTH 3eMJId KOMIeHCHPYeTCsl BhllaJieHheM 0cajikoB. FIMeHHO ncnapeHue Bojpl ¢ Mo-
BEPXHOCTH MJIaHeTbl 00YCJIOBJIMBAET €€ Ie0JIOTHYECKUI KPYrOBOPOT, HA KOTOPbIH pac-
XOJlyeTcsl OKOJIO TOJIOBHHBI Tajiatollel cojiHeuHol sHepruu. Kenapenue Boapl ¢ Mopeit
1 OKEaHOB MPOUCXOIUT ¢ OOJIbLLIEH CKOPOCTBIO, YeM BO3BpALLEHHE ee ¢ 0caJKaMH. DTa
pasHULA KOMIIEHCHPYETCSsl 32 CUET MOBEPXHOCTHOIO M IJIyOMHHOIO CTOKOB GJiaropapsi
TOMY, YTO Ha KOHTHHEHTaX OCaJKH MpeoO/aaloT Hajl HCrapeHHeM.

3HaueHMe KUBbIX OPraHU3MOB B KPYroBOPOTE BOJIbI HA MEPBBIH B3NS HEBENUKO. B TO Ke Bpems
E MaTepuKoBasi Boja, ucnapsiemad MOYBOH U paCcTeHHUAMH, UTpaeT BaxKHYI0 poJib B BOJAHOM KpPYroBo-

pote. KosnuecTBo BOjibI, MOCTABJSIEMON B KPyrOBOPOT pacTeHUsIMH, MOMCTHHE orpomHo. Hanpu-
mep, | ra jeca ucnapsier 10 50 T Boabl B CyTKH. 3HaueHHEe PACTEHHH OY€Hb BEJHKO B YAEPKAHHH BOJbI B

rnoyse MyTeM 3aMe/iJIeHUs1 €€ MOBEPXHOCTHOTO CTOKa. Pacrenus takxe Y4acTBYIOT U B IOJJICPKAHHUU T10-
CTOSIHHOI'O YPOBHS MOA3E€MHBIX BO.

KpyroBopor yraepona (puc. 94). ¥Yryiepon B atMocdepe MpejicTaBjieH yrieKuc-
JibiM Ta3oM. OCHOBHOH MyTh, MO KOTOPOMY YIJIEPOJ U3 HEOPraHHYeCKHUX COeIMHEHHH

Coepgurerue CO,

$allbixanve  [bixaHue ObixaHve

1

OHbIX 3KOCUCTEM

Puc. 94. KpyrosopoT yrnepoga

MNpaBoobnanaTtens HapogHasa acseTa
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MepexoJUT B COCTAB OPraHUYeCKUX BEIeCTB, IJle OH SIBJsieTcs 00si3aTesIbHbIM XH-
MHYECKMM 3JIeMEHTOM, — 3T0 Inpolecc (orocuHTesa. Yactb yriepona Bbliessercs
B arMocepy B COCTaBe YIVIEKHCJIOrO raza MpH JbIXaHHH »KUBBIX OPraHU3MOB W IpH
passioKeHnu OaKTepusMM MEPTBOrO OpPraHWYecKOro BellecTBA. YCBOEHHBIH pac-
TEHUSIMH YIJIepoi noTpebJsieTcss »KUBOTHBIMH. Kpome Toro, Kopas/oBble MOJIHIBI,
MOJUIIOCKH MCIIOJIb3YIOT COEIMHEHHS YIJIepoa Julsl MOCTPOEHMSI CKeJIeTHbIX 00paso-
BaHUH M pakoBuH. [locse MX oTMHpaHusi M ocelaHMsl Ha JHE (OPMHPYIOTCS OTJIO-
JKEHUs M3BECTHAKOB. TaknM 00pasoM, yrjaepoJ MOKeT HCKJI0UaThCsi M3 KPyroBOpO-
Ta. BbiBeeHue yrieposa M3 KpyroBopora Ha JJIHTENbHBIH CPOK JIOCTHTAETCsl MyTeM
(hopMHpOBaHMS TIPH €r0 YYacTHH TIOJIE3HBIX MCKOMAaeMbIX: KaMeHHOro yrisi, HedTH,
Topda.

Ha npotskeHUd CylieCTBOBAHUS TJIAHEThI BbIBEEHHBIN U3 KPYroBOpPOTa YrJiepoj
KOMITEHCHPOBAJICS YTJIEKUC/IBIM Ta30M, MOCTYMAIOUIUM B atMocdepy TpH ByJKaHHUeC-
KUX M3BEPXKEHHSIX U B XOJle IPYTrHX eCTeCTBEHHBIX MpolieccoB. B Hacrosinee Bpems K
MPUPOHBIM TIpolieccaM TMOMOJHEeHHsT Yrepoaa B armMocdepe 106aBUIOCH 3HAUUTEb-
HO€ aHTPOTIOreHHOEe BO3NIEHCTBHE, HATIPUMEP B BUJIE CXKUTAHMS yrJIEBOJIOPOIHOTO TOI-
JIMBA. DTO HapyllaeT OTPEryJMpOBaHHbIH BeKAMH KPYyroBOPOT yIylepojia Ha 3emiie.

YBesmuenye KOHLEHTPaLUH YIJIEKHCJ0ro rasa 3a crosetne seero na 0,002 % npuseso K 3amer-
HOMY MPOSIBJIEHUIO MapHUKOBOTO s(dekra. CpeHeroaopasi TeMreparypa Ha rjiaHeTe MoBbICHIIACH

na 0,5 °C, a yposerb MupoBoro okeana ropusiicst mout Ha 15 em. lo nmpornosam yuenbix, eciu
CPEJIHEro/loBast TeMriepatypa yBesquuntes eiie Ha 3—4 °C, HauyHeTCsi TasiHMe BEUHBIX JIBOB, M YPOBEHb
MupoBoro okeana noaHumercs Ha 50—60 ¢m, 4TO NMpUBEIET K 3aTOMJIEHNIO 3HAYUTEIBHON YaCTH CYLLH.
DTo paclieHHBaeTCsi Kak r06ajbHasti SKoJ0rHueckas Karactpoda, Belb Ha 9THX TEPPUTOPHSIX MPOKHBAET
okos10 40 % HacesieHust 3emJn.

KpyroBoport kucinopona. B dyHkiponuposanuu 6uoctepbl KHCJIOPOJL UrpaeT uc-
KJIIOUHTEJIHO BaXKHYIO POJib B Tpolieccax 0OMeHa BELIECTB W JIbIXaHUH »KHUBBIX Opra-
HU3MOB. YMeHbllIeHHe KOJIMYeCTBa KUCJI0poia B atMocdepe B pedyJsbraTe MpoLECCoB
JIbIXaHHUsI, COKMIaHHsT TOTJIMBA M FHHEHHS] KOMIIEHCHPYETCS KHCJIOPOJIOM, KOTOPBIH Bbi-
JIeJISIeTCs] pACTEHUSIMHU TIJIAHETHI B XOJIe TPOLeccoB (hOTOCHHTE3A.

3HauuTeJibHask 4acThb KHCJIOPOJA, BbIpA0ATHIBAEMOrO B XOJ€ 3BOJIOLMH 3eM-
JIM, He ocTajlach B aTMocdepe, a Oblia 3aduKcHpoBaHa B JuTocdepe B BHIE pas-
JIMUHBIX HEOPraHUYeCKHX COEJMHEHH: KapOOHATOB, CyJb(haToB, OKCHMJIOB KeJje3a
u jap. HeGosbiiasi yacth Kucaopoga aTMocdepbl ydacTByeT B Mpoiieccax o6pa3oBa-
HHSI U paspyllieHHst 030HOBOIO 3KpaHa MpH JEHCTBHH YJLTPAPUOJETOBOrO HU3JyUeHHUSsE
CoJiHiia.

K coxaJieHnto, B MocJieiHie JECATHIICTHSI IeITeIbHOCTD YesIOBeKa, MPUBOJIsLIAs
K BbIpyOKe JIeCOB, 3PO3HMH MOUB, CHMXKAET MHTEHCHBHOCThL (DOTOCHHTE3a W HapyllaeTr
€CTECTBEHHDbIH X0/l KDYyroBOpPOTa KHUCJIOPOJia HAa 3HAYUTEJIbHBIX TePPUTOPHsX (puc. 95).
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Okucnenne doToCUHTE3

doToCcnHTE3

[bixaHne

[esaTenbHoCTb
YyenoBeka

OkucneHne
OopraHN4ecKunx
OCTaTKoB

Okuncnenne

Puc. 95. KpyroeopoT kucnopoga

@ OcHoBO# OGHOreHHOr0 KPyroBOPOTA BELIECTB SIBJSETCS COJHEUHAs] SHEPrHusl.
Aueprusi CosHla norJoniaercst GoToOTpoOPHLIMU OpraHU3MaMK U Mpeobpasy-
€TCS B SHEPruio CBsA3el MEPBUYHONO0 OPraHUYeCcKOro BeElleCTBa, KOTOPOE M0-
TPeOJSIIOT KUBOTHbIE. DHEPrUsi, 3aK/IOUeHHasi B OPraHHYeCKHX BellecTBax,
10 Mepe fepeMellleHns B MUIILEBbIX LEeNsiX yMeHbliaercsi. [J1aBHbIM ycai0BHEM
YCTOHYHBOTO CYIIECTBOBAHUST GHOCHEpPDI IBJSIOTCS MOCTOSIHHO MPOTEKAIOIHH
B OHOreolleH03aX KPYyroBOPOT BELIECTB M MOTOK 3HEpruu. B KpyroBoporax
a30Ta, yrjaepoja M KHCJI0poda OCHOBHASI POJib MPUHAMIEKHUT KUBbIM Opra-
HuaMaM. OCHOBY 2Ke [J106aJIbHOrO KpyroBopoTa Bojibl B Guocdepe obecreun-
BaloT (PU3MYECKHE MPOLIECCHI.

1. Y70 NpepcTaBnaeT coboin KpyroBopoT BellecTB B 6uoctepe? 2. MNpoaHanusmpynTe,

@ Kakve yCroBus SIBMSIOTCA HEOOXOAUMBbIMW AN MOAAEPXKaHUS HEMPEPBLIBHOCTU KPYroBo-
poTa BewectB. 3. OnuULINTE POJb XMBBLIX OPraHM3MOB B KPYyroBOpOTE BELLECTB B 6UO-
cpepe. 4. YKaxute BO3MOXHbIe MOCNEACTBUS YPe3MepHOro nocTynieHus YrieKncroro
rasa B aTmocdepy v asota B Mo4By U BOAHble 3kocucTembl. 5. C yem, Ha Ball B3rnafg,
CBfI3aHO MOBbLILLEHHOE COfepXaHue HUTPaToB B BOAE KonoAues?
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§ 48. OcHoBHble 3Tanbl pa3BuTua Guocgepsl

Atanbl pa3sutusa 6uocepbl. CoBpeMeHHasi CTPyKTypa GUochepbl U rpaHullbl, B
KOTOPBIX CYIIECTBYIOT XKHBblEe OPTaHU3Mbl, POPMHUPOBAJTUCH AJIUTEIbHOE BpeMsl, HAUH-
Hasi ¢ MOMeHTa BO3HUKHOBEHHS MEPBbIX OPraHU3MOB M J10 HaluX JHed. OGHapy»KeH-
Hble MCKOMaeMble KHILIEYHOTOJMOCTHbIE, HEKOTOPbIe BHBI YepBEH M JPYTHX KUBOTHBIX
CBUJIETEJILCTBYIOT, UTO »KH3Hb Ha 3emJjie Oblia oueHb MHOrooOpasHoi. Kaxaplit nepu-
OJ1 3BOJIIOLIUK OHOChEpbl XapaKTepU3yeTcsi OnpeaeeHHbIM KOMIIEKCOM 3KOJIOTHYeC-
KHX (DAKTOPOB CPeJibl U COBOKYMHOCTBIO OPraHU3MOB.

Hawa nnanera mosiBunach okoso 5 MJpA JieT Hazan. B To Bpemsi Temmepary-
pa 3eMHoil noBepxHocTH Gblia Bbitie 100 °C, u »KM3Hb Ha 3emJjie CyllecTBOBaTh He
Morsia. CHHXKeHHe TeMIepaTtypbl Croco6CTBOBaNO (POPMUPOBAHUIO BOAHOH 000J0UYKH
nJiaHeThl — THapoctepbl. Macca ruapocdepsl MOCTENeHHO Poca, yBeJInYuBanach ee
MJI01LA/Tb, YTO CO3/1AJI0 YCJIOBHS, OJAronpUsiTHbIE /IS 3apOKAeHUs Ku3HH. [losiBienune
JKMBOTO BelllecTBa B THApocdepe crnoco6eTBOBaN0 (GOPMUPOBAHMIO OGHOJIOTHYECKOTO
KPYroBopoTa BelllecTBa.

Ha stom srtane cdopmupoBanus 6uocepbl BakHash poJb MpHHALIEKaMa GakTe-
pHUSIM C Pa3JIMUHBbIMH criocobaMu nutaHus (PoTo- U xemMoaBToTpodam, PoTo- U XeMo-
rerepotpoam). OHa cocrosnia, Mpex/e BCEro, B pasjioKeHUH MEPTBOrO OpraHuyec-
KOT0 BeIlIeCTBa JI0 GMOT€HOB, KOTOPbIE BO3BpALIAJIUCh 06paTHO B GHOJIOTHIECKHI KPY-
roBopot. /lecmpyxkmusras GyHKIUs OaKTepuil MO3BOJIHJA MOIEPKUBATL OHOMAcCy
OpraHMyecKoro BellecTBa IMJaHeThl Ha MOCTOSTHHOM ypoBHe. B To ke Bpemsi apeBHMe
thorocuHTe3upytoie GakTepun (1lMaHOOAKTEPUH) HACKILIAAM THIPOchepy KHCI0pO-
noM. B nanbHefiniem, B pesy/bTate pocTa M pa3MHOKEHHST aBTOTPO(OB, KOJINUECTBO
KMCJ0POJIa BO3PAcTalo, OH HayaJs BbUIEJASITbCS B aTMocdepy M pacrnpocTpaHsiThesl B
Hell. 3a cueT KMC/I0pOJa B BEPXHUX CJIOSIX aTMOC(epbl MOSIBUJICS O30H.

[Ipumepno okosio 500 MJsH JieT Ha3al KOHILEHTPALIUS KUCJI0POa B aTMocdepe J10-
CTHIVIA COBPEMEHHBIX 3HAUEHHH. DTOT (PAKT COBMECTHO ¢ 0Opa3oBaHHEM O30HOBOTO
9KpaHa Mo3BOJIMJ OpraHu3MaM BBHIUTH Ha Cylly — HayajJocb (OPMHPOBAHHE HA3eM-
HOM yiopbl U hayHbl. [lepBble HazeMHble pacTeHust (MCHTOPUTHI) MyTeM (QOTOCHHTE-
3a 00paszoBajii TMePBUYHOE OPraHUYECKOe BEIeCTBO CYIIH, KOTOPOE CTal0 CJIyXKHTb
nuiiedl rerepotpodHbiM opranudmMam. Tak cdopmupoBasach Ha3eMHO-BO3/yLIHAS
cpena obutanusi. Takum 006pasom, »KHUBble OpPraHM3Mbl MOCTEMEHHO MPeo6pPa3oBbIBA-
Ji (DU3HKO-XMMHUECKHe MapaMeTpbl OKpy:Kalolllel cpesibl, jlesiast ee OJaronpusiTHOM
A/ cyllecTBOBaHus. B 9ToM 3akiouaercs elie oHa BaxHasi (DyHKIHS XKUBOTO Bellle-
cTBa — cpedoobpasyiouiast.

B 1o ke Bpems :kKH3Hb B ruapocdepe Mpoao/Kada pasBUBaThCs M Oblia Mpes-
cTaBjieHa [IHAHOOAKTEPUSIMH M KPACHBIMU BOJIOPOCJSIMH, a TakKe MOYTH BCEMH THIA-
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MH >KHBOTHBIX. [JIyGOKOBOHBIE OpPraHu3Mbl, MOCTEMEHHO MPOJBUrasiCh BCe rIyGkKe Ko
JIHY, 3aCeJIUJIM BCIO THAPOChEDY.

Cremyroliide aTanbl 3BOJIOUMH GHOChEpbl MPOXOAWJIN B HAMpaBJeHUH OYpPHOro
pa3BUTHsT U PACNpOCTPAHEHHsT KU3HKU Ha cylie. [TosIBUIHCH MXH, JPEBOBHJHbBIC MJia-
YHBI, XBOIIM, MAMOPOTHHKH, TOJOCEMEHHbIE PACTeHHs, Ha CMEHY KOTOPbIM MPHIILIH
MOKPLITOCEMEHHbIE, OBICTPO PaCPOCTPAHUBIIIMECS MO BCeil MJaHeTe.

[TepBbIMH KMBOTHBIMU CYIIH ObLIK MayKd W CKOPIHOHBL. B mepuom 0KoJo
300 MJIH JieT Hasaj MOSIBUJIMCH TepBble 3eMHOBOJHbIE. B nasbHedem, mpub/mu3u-
TesibHo 150 MJIH JleT Ha3aj, MacCoBOrO pacrpocTpaHeHHs! W MPOLBETAHHST JOCTHIJIH
NPECMbIKAIOIINECS: IMHO3aBPbI, JIPEBHUE Yepernaxu U KpoKoaubl. Okoso 50 MJH JjeT
HasaJl MOSIBUJIMCH MTHIBI K MJIEKOMUTalolKe. bruocdepHas posib *KUBOTHBIX CBsi3aHa ¢
UX reTepoTPOHBIM THITOM MUTAHHSI U CIIOCOOHOCTBIO K NepenBrKkeHnto. OHu notped-
JISIIOT OpraHHYecKoe BeIeCTBO, CO3/laBaeMoe PaCTeHUsIMH, MepeMelaloT ero Ha 3Ha-
YUTEJIbHBIE PACCTOSIHUSI, CIOCOOCTBYSI PACMPOCTPAHEHHIO TIIO0B, CEMSIH, Crop.

3aBoeBaHHe CyIIH KUBBIMH OPraHU3MaMHU MPUBEJIO K 3HAUMTEJNLHOMY POCTY OHO-
Macchl YKHBOTO BelIECTBa, KOTOpPAsi B HACTOSILIMH MOMEHT MHOTOKPATHO MpeBbIlIaeT
OKeaHWuecKylo Guomaccy.

BeHiiom ke coBpeMeHHOH 3BoJIIOLMH GHochepbl cTajio nosisjaeHue Yesobeka pa-
3YMHOT0, KOTOPO€ MPOU30LIJIO BCEro Jiib 0KoJo 50 ThIC. JIeT Ha3al.

B npotecce sBosonnn Guocepbl HEKOTOPbIe BellecTBA Ha JIOJrOe BpeMsi HC-
KJIIOYaJuCh U3 GHOJIOTHYECKOro Kpyropoporta. Djarogapsi atomy Ha 3emJie B pasHbie
reoJIOTHIeCKHe 3MOXH c(HOPMUPOBAJNCH 3aJIeXKH TI0JIe3HBIX HCKOMAaeMbIX B BHJE Ka-
MEHHOTO YIJisl, HETH, U3BECTHSIKOB, »KEJE3HbIX Pyl U Jp. TakuM 06pa3om, HUMEHHO
3BOJIOIHST GHocdepbl MO3BOJHIA 3eMie MPHOOPECTH CBOH YHUKAJBHBIA 0OGJHK U CTaTh
NJIaHeTON »KU3HU Cpeln JApYrux rniaHeT CoJiHeuHOH cHcTeMbl. A rlaBHBIMH (hakTopaMu
9BOJIIOLMH GHOChEPBI HA PACCMOTPEHHBIX Tanax CTajid Mpolecchl, CBsI3aHHbIE ¢ PyHK-
LMOHUPOBAHHEM >KUBOTO BEIIECTBA: CUHMe3, PA3pyuleHue, KpYeoBOpOm.

CoBpeMeHHbIH 3Tan 3BoJouun 6uocdepol. Oxoso 50 ThiC. JeT HA3al B BOJIO-
uuto Guocdepbl cTajs BHOCUTh BKJAJ HOBbIH (DaKTOp — aHTPONOreHHbIH, CBS3AHHbIH
C JIeSITeNILHOCTBIO desoBeka. Ha paHHUX cTajusxX LMBUIM3ALUKM B3aUMOJIEHCTBHE ye-
JloBeka ¢ 6uocdeport ObIJIO CBSI3aHO C YAOBJETBOPEHHEM €ro MOTpeOGHOCTEH B MHIILE,
JKUJIbe U HOCHJIO CKopee JioKasibHblil xapaktep. B Cpennue Beka mo mMepe pa3BUTHS
0011leCTBA M TPOMBILLIIEHHOCTH YeJOBEK /sl YJIOBJETBOPEHHUsT CBOUX MoTpeGHOCTEH
cTan Bce HO0JblIe UCTOBb30BATh KUBOE W MHHEpAJbHOE KOCHOE BEIIeCTBA.

Eule Gosiee riybokue naMeHeHusi B H6uocepHbIX Mpoleccax Hadajuch B XX B.
B pe3yJ/ibTare HayuHO-TEXHHUECKOH peBoJIolLMH. DypHOoe pasBUTHe SHEPreTHKH, TPaH-
CropTa, XMMUYECKOH MPOMBIIIJIEHHOCTH TIPUBEJO K TOMY, UTO JAeSITeNbHOCTb UeJOBeKa
nocTeneHHo craja (akTopoM, U3MeHsIoIMUM 00JHK 3eMJyn. PedysbraTom crajso pas-
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pylleHHe TPHUPOJHBIX 3KOCHCTeM (03ep,
N S 60J10T, JIYrOB), BbIMHpaHHe MHOTHX BH-
N b %¢ JI0B >KHBOTHBIX M pAaCTEHHH, HCTOLLEHHE
NoJIe3HbIX UCKoIaeMbix. Kpome Toro, 3a-
IpsI3HEHHE OKPY2KAIOLLEH CPeabl Pajuo-
HYK/IWAaMH, S10XUMHUKATaMHu, a TaKKe
MPOMBILIJIEHHBIMU M OBITOBBIMH OTXOJ1a-
MM NpHoOpesio B HallK JHH r106albHbIA
XapakTep W MOCTABUJIO Y€JIOBEUECTBO Ha
rpaHb 3KOJOHUECKOH KaTacTpodbl.
Ceromnsi MactutaObl BJAMSIHHUS UeJ0-
BEUECKOH JIeSITeJIbHOCTH Ha 3BOJIIOLHUIO
Puc. 96. Csanka 6bITOBOrO Mycopa 6uocepbl CTaaM TOUCTHHE TMTAHTCKH-
MH. BosblnHeTBO AeHCTBUIM, MOPOH TpH-
BOJSIILIMX K KAaTAaCTPO(UUECKUM TMOCJAEICTBHSAM, COBEPLIAIOTCS UYeJOBEKOM OT Hero-
HUMaHUsT MPUPOJHBIX MPOLIECCOB W SIBJEHHUH, a TakKe WX B3auMocBsizeil. [Ipumepom
MOXKET CJIy?KUTb 3arpsi3HEHHE OKPYKAIOLLEeH Cpe/ibl U MHTEHCUBHOE, HEYMEPEHHOE HC-
110J1b30BaHHe MIPUPOAHBIX PECYpPCOB.

OueHb cepbe3HOl cTasa npoGseMa ObITOBOIO Mycopa, KOTOPbIH CKJIauupyeTcsi Ha CBajKax
(puc. 96) nu cOpaceiBaercsi B Boabl MupoBoro okeana. Takne mMecTa yTUIH3aUHKM OTXOJ0B Mpel-

CTaBJIAIOT ONACHOCTD, MOCKOJIbKY BPE/IHbIC BELLECTBA, PACTBOPSISICH B BOJIE, 3arPsI3HSIOT IPYHTOBbIE
Bojbl 1 11ouBy. B Tuxom okeane Ha cerofHsillHui IeHb KOJIHIECTBO GLITOBOrO Mycopa Mo TJIoLaau B 2 pasa
npeBbillaeT KOHTHHeHTasbHyIo muiotaas CILA, a mo macce — B 6 pa3 Gosiblile Macchl MJIaHKTOHA.

OcHoBomnosoxKHUK yueHus o 6uocepe B. M. Bepnanckuit Bbinensn euie oauH
ITan B pa3BUTHH GUHochepbl. DTOT 3Tan OH CBsI3bIBAJ C MepPexojoM GHocdepbl MO,
BJUSIHHEM Pa3yMHOMH JIeTeIbHOCTH YeJI0BEKA B HOBOE COCTOSIHHE — HoocChepy.

Hoocgepa (cpepa pasyma) — sovicuan cmadus paszsumusn 6uocgepol,
npu Komopoii pa3zymnas 0esmenbHOCHb 4en068e4ecmsa CMAaHO8UNMC 2Aa48-
HOU dsucyujell cunoii ee pazgumus.

@ Otanbl BOJIOLUKY OHOChepbl XapaKTepPHU30BA/INUCh yBeJHYeHHEM pasHoobpa-
3usl JKMBBIX (DOPM M yCJOKHEHHeM MX opraHusauuu. yKuBoe BelecTBo, 3a-
POMBLINCH B OKeaHe, paclpoCTpaHUIoCh Mo Bcel cyuie. MMeHHO »KUBble
OpraHu3Mbl MO3BOJIUIN 3eMJie TPHOOPECTH €€ yHUKAJbHBbIH OOJHK H CTaTh
MJIAHETOH »KU3HU Cpeid Apyrux niiaHet CosiHeuHOH cucTeMbl. [1aBHBIMU dak-
TOpaMH 3BOJIIOLMH GHOCchepbl HA PACCMOTPEHHBIX 3TAnax sBJSIOTCS Mpoliec-
Cbl, CBfI3aHHble C (PYHKIMOHUPOBAHUEM KHBBIX OPraHU3MOB: CHHTE3, paspy-
LIeHHe, KPYroBOPOT.
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1. lMpoaHanu3npynTe OCHOBHblE 3aTanbl 3BONOUMN Buocdepbl. Kakylo ponb Ha Kax-

@ OOM M3 HUX urpanu 3eneHble pacteHna? 2. PackponTe 3HaYeHWe XMBOro BeLyecTsa
6uocdepbl Ha Bcex aTanax ee asonoumn. 3. OxapakTepu3yinTe BKNnan YenoBeka B
aBosnoumno 6uocpepsl. 4. Yto nopgpasymesan B. V. BepHaackuit nof NMoHATUEM «HOO-
cthepa»?

§ 49. BnusHue X039WCTBEHHON AEATENbHOCTH
yenoseka Ha buocchepy

C mosiB/leHUEM U COBEPILIEHCTBOBAHUEM YeJIOBEKA IBOJIOLMS OHochepbl CylllecT-
BEHHO M3MeHuJack. Ha 3ape cBoero BO3HUKHOBEHHS YeJI0BEK OKa3biBaJsl MPEUMYLIECT-
BEHHO JIOKAJIbHOE BO3JEHCTBHE HA OKPYKAIOLLYl0 Cpelly, UTO BbIPaKajloCh B YI0B-
JIETBOPEHUU MHUHUMAJbHBIX MOTpeOHOCTEN B efle W Kusulle. JpeBHHE OXOTHUKH MPU
YMEHbLUEHUH YHUCJEHHOCTH IMPOMbBICJIOBBIX »KUBOTHBIX MEPEXOAUJN HA JAPYroe MecCTo;
JIpeBHUE 3eMJie[lesIblibl U CKOTOBOJbI, €CJIM M0YBAa MCTOLLAJIACh UM KOPMOB CTaHOBH-
JIOCh MeHblle, OCBauBaJd HOBble 3emJiu. Hebosblass 41ic/AeHHOCTb HACEJeHHs TJia-
HeTbl U MPAaKTHYeCKOe OTCYTCTBHE NMPOU3BOACTBA MO3BOJISIM NIPUPOJE YTHIU3UPOBATh
MOSIBJISIOLIMECS OTXOJbl M 3arpsi3HEHUsT 3@ CUET €CTECTBEHHbIX MPOLECCOB, CBSI3AHHBIX
C JIECTPYKTHBHOH (DYHKIMEH YKHBOTO BElleCTRa.

Poct HacesieHusi njiaHeTbl, yCHellHOe PA3BUTHE »KUBOTHOBOJCTBA, 3eMJENENHUsT U
HAYYHO-TEXHUYECKHUI MPOrpecc ONnpele/iu/n JIajibHellee pa3BUTHE YEJOBEYECTBA.

Cetiuac Ha 3emsie npoxkuBaet 6ojee 6 mapy esosek, K 2030 r. 310 unceso Beipacret go 10 mipz,
a k 2050 r. — no 12,5 mapn uenosek. ObecriedeHne HacesieHusi 3eMJH MPOJOBOJILCTBHEM H

9HEPreTHYECKUMHU pecypcaMu yKe ceifuac sisjsieTest octpoil npodsemoit. CerosHsi B cTpaHax, rjie
CyIleCTBYeT MOCTOsIHHAS HeXBAaTKa MPOJOBOJLCTBHS, MpoXKUBaeT okosio 70 % nacesnenus nianethl. Beuy
9TOrO MHTEHCHBHO SKCIIyaTHPYIOTCS T1JI0/I0POJIHbIE 3€MJIH T'YCTOHACEJEHHBIX PAFOHOB, YTO €XKETOHO MPH-
BOJIIT K yMEHbIIEHHIO UX TJiotany noutd na 2 %. Kartactpoduueckn 6bICTPO COKpaIaioTesi HeBO30OHOB-
JisieMble MIPUPOJIHBIE pecypchl. Hanpumep, mo nporHozam yueHbIX, UeJIOBEUeCTBO B TeueHHe OJivKalllIHX
200 JnieT u3pacxoyeT Bce 3arachl METaJJIOB.

XozsificTBeHHAsT JIesITeJIbHOCTb YeJIOBEKA HA COBPEMEHHOM 3Tare Bce yallle je-
MOHCTPHPYET OTpHLATEJIbHBIE TIPUMEPBI Bo3eHcTBHsl Ha 6uocdepy. K HUM oTHOCSITCS:
3arpsi3HeHHe OKpy»Kalollell cpeibl, UCTOLLEHHE TTPUPOAHBIX PECYPCOB, OMyCTHIHMBAHHE
3eMeJlb, MOUBEHHAsT 5pO3Hsl, HapyLUeHHe MPHUPOLHBIX COOOLLECTB, BbIpyOKa J1ecoB, HC-
Uye3HOBEHHE PEJIKUX BHJIOB PACTEHUH W »KMBOTHBIX.

3arpsisHeHue OKpyXKaiolleil cpebl — MOCTyIJIeHHe B Cpely HOBBIX, HeXapak-
TEPHbBIX JJIs Hee TBEPHbIX, KUIKHX U ra3000pasHbiX BELIeCTB JIMOO MpeBbilIeHHe HX
€CTECTBEHHOrO YPOBHSI B OKpY»Kalollell cpejie, KOTOPoe OKa3blBAeT HEraTMBHOE BJIMSI-
HHe Ha GHocdepy.
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3aepasnenue ammocgpepor. Huc-
ThIil BO3IyX HEOOXOMUM JUIsl XKM3HU BCEX
JKUBBIX cyllecTB. Bo MHorux crpanax
npoGsieMa COXpaHEHHsI €ro YHCTOThI OT-
HOCHMTCSI K TOCYIapCTBEHHBIM TPHOPH-
TetaMm. [naBHasi npuuMHa 3arpsisHEHHUs
aTMocdepbl COCTOUT B CKHTAHMH TOTJIH-
Ba (puc. 97), MOCKOJILKY €My MO-Tpex-
HEMY TIpUHAUIEXKUT Belyllasi poJb B
obecrieyeHn 3HEPrUEH BCex oTpacse
9KOHOMMKH. [a ceronusiuinuii neHp pac-
THUTEJILHOCTD TIJIAHETHI y2Ke He B COCTOSI-
Puvc. 97. CxuraHue TonnvMea — rnasHbIn HUM aCCHMUJIMPOBAThb IMPOLYKTbI Cropa-

WCTOYHUK 3arpsidHeHUsi atMocepbi HUS1 JKMJIKOTO M TBEPIOrO TOIIMBA.

exkerofHo nocrynaet okoso 30 mapa T okeunos yraepoaa, 200 mMaH T okcuuoB cepbl, 70 MJH T
OKCHJIOB a30Ta, 1,5 MJIH T (peoHOB (X/IaJ0HOB), a TaKXKe COeMHEHHs CBHHLA, YIVIEBOAOPOJIbI
(B TOM uHC/Ie KaHLEPOreHHble ), GOJIbLIOE KOJIMUIECTBO TBEP/bIX YACTHLL (TblIb, CakKa U 1p.).

[To craTHCTHUYECKHUM JIAHHBIM, B pe3yJsibTaTe X03sHCTBEHHO JIesTe/IbHOCTH YesloBeKa B aTMocdepy

Oxkceunbl yriepona (CO u CO,), nocrynaioiiie B atMocepy B pedyJbraTe cropa-
HUS TOTIINBA, SIBJSIOTCS TPUUMHON BO3HHKHOBEHHST MApHUKOBOTO sddekra. OKCHbl
cepol (SO, u SO,), ob6pazyrolyecs B pesyJbTaTe CropaHusi TOTJIHBA, COAEp:Kallle-
ro cepy, B3aHMOJEHCTBYIOT B aTMOC(epe ¢ BOISIHBIMHM MapaMu U SIBJASIOTCS MPUUHHON
KUCJIOTHBIX 0cankoB. KoHeuHbIMM MPOAYKTAMH TaKOH peakUUd SIBJASIOTCS PaCTBOPhI
cepuucroit (H,SO3) u ceproit (H,SO,) kueaor. OHu BbIMAgaoT Ha TOBEPXHOCTh 3€M-
JIH C OCajikaMH, BbI3bIBAIOT MOJAKHUCJICHHE MOUBbI, MPUBOAAT K 3a00J€BAHUSIM UesOBe-
Ka. B HanGosbliiell cTeneHn OT KUCJAOTHBIX OCAJKOB CTPAjlaloT JIeCHble IKOCHCTEMBI,
0CcOOEHHO XBOHHBIE: ITPOUCXOIUT paspylleHHre XJA0poduJia, He0PA3BUTHE MblIbLEBBIX
3epeH, 3achlXaHue U orfajeHue XBOH.

Oxkcunbl azota (NO u NO,), noaseprasich JIeHCTBHIO yIbTPa(QHOJETOBBIX Jyuel,
yuacTByIOT B (OPMHPOBaHMHM B aTMoctepe cBOGOAHBIX pajukasoB. OKcHapl a3ora
NPUBOJAT K PA3BUTHIO Y U€JOBEKA U KUBOTHBIX psifla MATOJOTHYECKUX COCTOSIHUM, Ha-
MpUMep pasipaxkaioT JibIXaTe/bHble TyTH, BHI3bIBAIOT OTEK JIETKHX U JIp.

B paspyuienne 030HOBOrO C/osi MuaHETbl 3HAUYUTEJBHBIH BKJIAA BHOCAT COEIH-
HeHus1 xjopa. Hanpumep, omuH CcBOGOAHBIH pajKajg XJOpa MOXKeT pa3pyliuTb J0
100 Tbic. MOJIeKyJl 030HA, UTO SIBJSIETCS NMPUUMHOHM BO3HMKHOBEHMSI 0O30HOBBIX JIbID B
aTMocdepe.

ABapuu Ha aTOMHBIX 3JIeKTpOCTaHLHUsX (Harnpumep, Ha YepHOOBIILCKOH aTOMHOH
9JIEKTPOCTAHLIMH ), UCTIBITAHUS SIIEPHOTO OPYKHSI, HEMPaBUJIbHAST YTHIIM3ALIUST OTXO/I0B
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ATOMHOH 3HEPreTHKH SIBJSIIOTCSI OCHOB-
HbIMU  [PUUMHAMH  paduUOAKMUBHORO
saepasnenus atmocgepsl. [lonasiuiue
B atMmocepy paaHOaKTHBHbIE YaCTHLbI
pacceuBaloTcst Ha GoJIbLINE PACCTOSIHHUS,
3arpsi3Hsisl MOUBY, BO3/LyX, BOLOEMBbI.

B kauecTBe MCTOYHMKA 3arpsi3He-
HUsT aTMocepbl C/elyeT YrNoMsHYyTb H
TpaHCMOPT. BbIxsonHble ras3bl aBurare-
Jlell BHYTPEHHEro CropaHusi cojeprkar
OKCHJIBI YTJIEPOJIa M a30Ta, Caxky, a TakkKe
TSDKEJIbIE MeTajlibl M COeJIMHeHus, 06-

JIaJlatolIne KaHLePOTeHHbIM JI€HCTBHEM. Puc. 98. MNpamor c6poc CTOYHbIX BOL —
3aepsasnenue zudpocgepot. Jle- cepbesHas yrposa ans rmgpocdepsb!
(uuT TpecHol BoAbl — rio6asbHas

dKoJIornyeckasa Hp06JIeMa. Hapﬂny C pacxoloBaHueM H HeXBaTKOM BOJbl BbI3bIBA€T
00eCroKOEHHOCTb pacTylilee 3arpsisieHne ruapochepsbl.

OCHOBHO! MPUUMHON 3arpsi3HEHUsT BOIHON cpejibl ABJseTcs NpsMoil c6poc B BOJ-
HbI€ 9KOCUCTEMbI OTXO/10B IMPOMbILIJIEHHOCTH U KOMMYHaJIbHbIX CTOUHBIX BO/L (pI/IC. 98)
B JAHHOM cJiydyae BMeCTe ¢ XUMHUYECKHUMHU BEUIECTBAMH B BOJAHYIO Cpely MOCTyNaroT U
6uoJiornueckue 3arps3Henus (Harnpumep, 60se3HeTBOpHBIE GakTepun). Korna cH6pachi-
BalOTCs MOAOTPETbIE CTOYHbIC BO/bI, ITPOUCXOIUT (bI/ISI/I‘{eCKOQ (Tenﬂosoe) 3arpsisHeHue
ruipocdepbl. Takne cOpOChl CHUMKAIOT KOJHYECTBO KUCJIOPOAA B BOJE, YBEJHUHBAIOT
TOKCHUHOCTb TIPUMECEH W 4acTO MPUBOAAT K 3aMopaM (ruGesid BOJHBIX OPTaHU3MOB ).

3aepasnenue nousvl. B CBA3M C X03(HCTBEHHON JIEATEJLHOCTLIO UeJOBEKa B
[MOYBY nonajaaroT XuMH4YeCKHe BEULECTBa, KOTOPbl€ HapyllaroT HO‘IBOO6paSOBaT€.HbeIe
MPpOLECChl U CHU2KAIOT TMJIOAOPOJUE. 3aI‘pH3HeHH€ Mo4YB MPOUCXOIUT TPH YpEe3MEepPHOM
MPUMEHEHHHU B CEJIbCKOM X03sHCTBE MUHEPAJbHbIX YI0OpeHUH M MecTHUMA0B. BMecTe
C OpraHuuecKUMH yno6peHnsMu (HaBO30M) B MOUBY MOTYT MPOHHKATh OHOJOrHUECKHE
3arpsgi3HUTEJIN: 68KTepI/IH, HﬁLLa napasuTHYECKHUX qepBeﬁ. [TouBa 3arpssHgeTCs TaKxKe
HeTeNPOlyKTaMH, PAIMOHYKIUAAMH, TSXKEJbIMU MeTajlJlaMi U JIp.

Uctouienne npupoaHbix pecypcoB. [Ipupodnoie pecypcovl — CpPeICTBa CyLECT-
BOBaHMsl JIIOJIel, KOTOpble He CO3/IAloTCsl X TPYJAOM, a Haxopsitest B npupoae. OcHOB-
Hasi mpobJieMa MX COBPEMEHHOTO COCTOSIHMS — COKpallleHHe KOJIMYeCcTBa Hcuepria-
eMbIX M YXyJ/llIeHHe KayecTBa HeHcuepraeMbiX MPUPOAHbIX pecypcoB. OcobGeHHO 3TO
KACaeTCsl MHCUBOMMbLIX W pacmumenvrolx pecypcos. PaspylieHne MecTooOHTaHHH,
3arpsisHeHHe OKPYKaIolIed cpesibl, Upe3MEPHOEe MCIOJIb30BaHNE TTPUPOHBIX PECYPCOB,
O6paKOHbEPCTBO BeIYT K COKpPAlleHHIO0 BHIAOBOTO Pa3HOOOpA3Hsl PACTUTENLHOIO M K-
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BOTHOIO MHpa. 3a BpeMsi CylIeCTBOBAHHSI UejoBeYecTBA BbIPYOJIEHO M YHHUTOXKEHO
0k0s10 70 % JiecHbIX yroauil. DTo CTao NPUUHHON BLIMMPAHHsT BUIOB PACTEHUH, 00U~
TaBLUMX B TPABSIHUCTBIX M KyCTAPHHUUYKOBBIX sipycax. OHH He CMOIJIM CyLLeCTBOBATb B
YCJIOBHSIX TPSIMOIO COJIHEUHOTO M3JyueHHusl. Beseactsue BbIpyOKH J1eCOB U3MEHMJICS H
YKUBOTHBIF MHP. Builbl KMBOTHBIX, UMEBILIME TECHbIE CBSI3H C IPEBECHBIMU sIPyCaMH,
J60 ucdesu, b0 MUTPUPOBAJIH B JIPyTHe MeCTa.

Cunraercst, yro ¢ 1600 1. B pesysibTaTe JA€TENLHOCTH YeJOBEKA C JIMLA 3EMJIH MOJHOCTBIO HC-
yessu okosio 250 BuoB KuBoTHBIX 1 1000 BuoB pactenuii. [Tox yrposoit ynuutoxeHusi B HacCToO-
sittee Bpemst HaxousiTest okodsio 1000 BuaoB »kuBotHbIX U 25 000 BHIOB pacTeHHil.

JKuBOTHBIE W pacTHUTesbHBIE pecypchl CMOCOOHBI K [OCTOSIHHOMY BOCCTaHOBJIE-
Huto. Ecuu CKOPOCTb HMX UCIIOJIb3OBAHUsA HE MPEBbILIACT TEMIIbl €CTECTBEHHOT'O B0300-
HOBJIEHHSI, TO 3TH pecypchl MOTYT CYLIECTBOBATh OueHb j0Jiro. OHAKO CKOPOCThb MX
BO300OHOBJICHUS pasJituHa. [Tonysisilin KUBOTHBIX MOI'YT BOCCTAHOBHUTb CBOIK UHCJICH-
HOCTb 3a HECKOJIbKO JieT. Jleca BbIpacTaloT 3a HECKOJBKO JECATKOB JeT. A TOuBHI,
yTpaTHBUIKME MJIOAOPOJHE, BOCCTAHABJIMBAIOT €0 OYeHb MEJIEHHO — B TeyeHHe He-
CKOJIBKHX ThICSYENETHH.

OueHb BayKHOH pecypcHOl MpoOJeMOil MIaHeThl SIBJASETCsS COXpaHEHHe KauecTBa
npecroti 800bl. Kak u3BectHo, oblixe 3anackl BoJbl HA MyaHeTe Hercueprnaembl. Og-
HAKO Ha JI0JII0 TTPECHBIX BOJ MPUXOAUTCS JiMlb 0K0J0 3 Y% Beeil ruapocdepol. [1puuem
T01bk0 1 % MNpecHoil BOAbI MPUIOAEH JUlsl HEMOCPEACTBEHHOro YNoTpeseHus yeso-
BekoM 6e3 npenBaputebioil ounctku. [Ipumepno 1 muipa sofeil Ha 3emiie He MMe-
10T MOCTOSIHHOTO JIOCTYNa K MPECHOH MHUTbeBOH Boje. [loaToMy vesoBeuecTBO MOJIK-
HO paccMaTpuBaTh NPECHYI0 BOAy Kak Hcueprnaemblid npupoaHbiii pecype. [lpobaema
NPEeCHON BOJBI C KaXKIbIM TOIoM 000CTpsieTCsl B CBsI3M ¢ oOMeJieHHeM PeK U 03ep B
peayJibTaTe MeJHOPATHBHBIX MEPONPHUSITHH, BO3pACTaHMEM PAacXold BOJbl Ha HYKJlbl
CeJIbCKOTO XO3SICTBA U MPOMBILIJIEHHOCTH, 3arpsi3HeHHeM BOJL TIPOM3BOJICTBEHHBIMU U
ObITOBBIMU OTXOJaMH.

HexsaTka npecHoil Boibl U €€ 1J10X0e KauecTBO CKasblBAKOTCS M Ha 3[0POBbE JIIO-
neil. M3BecTHO, uTo Hanbosiee onacHble HHQEKIHOHHbIE 3a60JieBaHust (Xosepa, M3eH-
TepHsi U J1p.) BO3HHKAIOT B MecTax, [Jie 3aTPy[AHEeH JI0CTYN K YMCTOH BOJe.

CerojipsitiiHee MoTpe6JIeHHe BOJbI TIPOMbILIJIEHHOCTBIO M CEJIbCKUM XO3SIHCTBOM MMOMCTHHE OTPOM-

Ho. Hanpumep, jyisi IPOM3BOJCTBA OJHOIO COBPEMEHHOIO JIEFKOBOIO aBTOMOOHJISI TPeOYeTCsi 0OKO-
go 300 Thic. J1 MpecHO# BOAbI, a /sl OJAHOKPAaTHOrO opolleHdst | ra roceBoB XJjornka —
0KOJIO D ThIC. JI.

OI'IYCTblHl/lBaHl/le — COBOKYITHOCTb [pPOLECCOB, KOTOpPbIe MPUBOAAT K YyTpaTe
[PUPOAHBIM COOOLIECTBOM CILJIOLIHOTO PaCcTUTEJIbHOI'O TOKpOBa € HEBO3MOXKHOCTbIO
ero BOCCTaHOBJeHUsT 6e3 ydyacCTusi 4eJioBEeKa. HpM‘{[/lHaM[/l OIYCTbIHWUBAHUSA SABJISIIOTCS
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NPEeUMyLIECTBEHHO aHTPOTIOreHHble (DAKTOPbI: BbIpyOKa JIeCOB, HepalMoHAJIbHOE HC-
M0JIb30BAHUE BOJHBIX PECYPCOB MPH OpolLlIeHHH 3emenb U ap. Hanpumep, upeamepras
BbIpyOKa JIP€BECHON TOPHOW PACTHUTEJBLHOCTH CTAHOBMTCS TPUUYMHOKN CTHXMHHBIX OG-
CTBHH — ceJiel, OMosi3HeH, CHeXHbIX JaBUH. [IpUBOANTL K ONYCTHIHMBAHHIO MOXKET
M upe3MepHasl Harpyska Ha nactOMlia NpH yBeJHYeHUH MacluTaboB »KMBOTHOBOJICTBA.
PactutesbHblil TTIOKPOB, BbleaeMblil »KMBOTHBIMH, HE YCIEBAeT BOCCTAHOBHMTHCS, W
[1o4yBa nojasepraeTcs pasjuiyHbIM BUAaM 3PO3UH.

Jpo3ua nousol — paspyuierue na100opodH020 CA0: NoU8slL n0d deticmeu-
em sempa u 800bl.

Dpo3ust 1MOYB MPOUCXOAUT M3-3a MACCOBOTO BKJIIOUEHMSI UEJOBEKOM B aKTHBHOE
3eMJIeN0JIb30BaHHe BCEe HOBBIX M HOBBIX 3€MeJb.

Onnaxo 1pu 3ToM He OBbLIM B TOJHONH Mepe YYTeHbl TIPUPOHbIE YCJIOBHS CTETTHON 30HbBI: BO3MO2K-

HOCTb TleCUYaHbIX H MbUIbHBIX Gypb, cyxue BeTpa M Jp. B urtore y:ke k Hauyany 60-x IT. BeTpoBOW
9po3nell Obl1 YHHUTOKEH MPAKTHUECKH BeCh MJIOAOPOAHBI CJIOH LEJIHHHON MOYBHI, YTO TPUBEJO K OIyC-
TbIHUBAHUIO 3eMellb.

B 50-e rr. XX B. B Kasaxcrane Haua/jioch CeJIbCKOXO35IMCTBEHHOE OCBOEHHE IIeJIMHHBIX 3eMeJib.

B HauGosibliieli cTeneHnn onycThIHUBAHUE XapAKTEPHO ISt pAHOHOB ¢ 3aCyLIJHBbIM
KJAUMATOM (MyCTBIHK, MOJYNMycThiHKH) — cTpaH Adpuku u Asuu (ocobGenno Kuras).

Ceroznsi 1anHasi npoGjieMa HOCHT MeXHAUMOHAJbHBIH Xapakrep, nostomy OOH
6bl1a npuHaTa MekmyHapoaHasi KOHBeHIHsl Mo Gopb0e ¢ OMyCThIHUBAHHEM, KOTOPYIO
noanucaan okoso 200 rocynapers.

E] OCHOBHBIMH TTOCJIEICTBUSIMUA XO3SIUCTBEHHOH JESTEJLHOCTH YeJIOBEKa CTaJld
3arpsisHeHHe OKPY2KAIoIIeH CPejibl, UCTOLIEHHE MPUPOIHBIX PECYPCOB H OIMyC-
ThIHUBaHKHE 3eMedib. Maciradbl 1eATeJbHOCTH YeJ0BEKA B HALUM JHH HOCST
rI06aJbHBI XapakTep, W TMOTeHIHaJbHble BO3MOXKHOCTH OHOChEpDI y:Ke He
B COCTOSIHHM MM TPOTHBOCTOSITh. [IpeoTBpaliieHne ryGHTEeNbHOrO BJIHSTHHUS
AHTPOMOreHHOr0 (hakTopa Ha GUHOChEpy SBJISETCS CErojHsT BaXKHOH oblieye-
JIOBEUECKOI 3ajiaueil, B peajiM3aliii KOTOPOH JIO/PKEH y4acTBOBATH KaXKlbli
JKUTEJb 3EMJIH.

1. OxapakTepusyinte OCHOBHblE HamnpaBneHWs aHTPOMOreHHOro BO3OENCTBYSA, BbI3blBato-
Lero 3arpssHeHne okpyxatowler cpefbl. 2. [MpoaHannanpymnte COBPEMEHHOE COCTOSHUE
NPUPOLHbLIX pecypcoB. Yem, Ha Ball B3rMsfg, OHO Bbi3BaHO? 3. YTO fBNSeTCA rmaBHbIMU
npuy“Hamm, NPUBOAALLMMU K Aerpagaumm MoYBEHHOro MOKPOBaA M OMYCTbIHMBAHMIO 3e-
menb? 4. Kakve mMeponpusiTusi Mo MoBbILLEHUIO NIOAOPOAUS MOYB NPOBOAATCSA B Ballew
MecTHOCTU? 5. Kakne Buabl aHTPOMOreHHOro 3arpsi3HEHUST OKPY>KatoLLlen cpefbl Hanbo-
nee xapakTepHbl 4 Ballel MeCcTHOCTU?
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§ 50. Yrpo3a 3konoruyeckux karactpoch
W MX npeaynpexpaeHue

Macwta6bl HapyuieHuil (JOKajJbHble, PErHOHAJIbLHbIE, 106a/bHbIE) OUochepb.
BosnefictBue uenoBeka Ha Guocdepy JaBHO Tepectaso ObiTh JIOKAJIbHBIM H SIBJISETCS
(hakTOpOM, HOCSIILIUM perHoHasbHbIH U Aaxke ToGanbHbE xapakrep. [Ipunsito cum-
TaTh, 4To ¢ cepeautbl XX B. GHOCdepa BolllIa B COCTOSIHHE T106AJIBHOTO 9KOJIOTHYeC-
KOr0 KpHU3HCa, MPeojiojieHHe KOTOporo 6e3 ydacTHst padyMHOMN JesiTe/IbHOCTH Yesl0BEKa
HEBO3MOXKHO.

Jdronoeuneckuil Kpuzuc — Hecoomeemcmeue pacmyuwjux macuima6bos
deamenvrnocmu 4enogeka 0as Yyo0B8AeMBOPEHUA CBOUX HCUZHEHHBbIX nompeod-
Hocmell 60CCMAHOBUMENbHOIM 803MONCHOCMAM NPUPODbL.

JlokasibHble BO3/ICHCTBHSI HA IPHPOLY CErojiHs MOXKHO OTMETHTb MPaKTHUECKH
MOBCEMECTHO. JTO pACTYIllMe CBaJKH Mycopa BOKPYI KPYMHBIX TOpojioB, cOpoc 3a-
FPASHEHHBLIX CTOYHLIX BOJ B BOJAOEMbI, 3arpsisHeHHUE CeJIbCKOXO3UCTBEHHbBIX 3eMeJlb
spoxuMuKatamu u Jip. OTHeJbHO CTOMT YIOMSIHYThL 3arpsi3HeHHe OKpy»Karolleid cpe-
Jibl HePThIO U HeTenpopyKTaMu BO BpeMsi J0ObIUM M TPAHCIOPTUPOBKH, a TaKkKe B
peayJibTaTe aBapuiiHbIX cUTyauuil. biaronapsi nepeHocy 3arpsi3HeHUi MOBEPXHOCTHBIM
CTOKOM M BO3JyLUHbIMH MaccaMu MaciuTaObl aHTPOMOreHHOrO BJIMSIHUS CTald HOCHTb
rj06albHbII XapakTep.

13 He(hTe00bIBAIOIIMX BbILLICK. B pedysibrate B HEMOCPEACTBEHHON GJIM30CTH OT OEPErOBOi JIMHNUH

B OKeaH BbuIHaochk Gosee 10 Man T HepTH, M 06pa3oBasoch OrpoMHOE He(TSIHOE MATHO TJIOLIA/BIO
6onee 10 toic. km? (puc. 99). Tlo MHEHHIO KOJI0TOB, 9TO FPO3UT IKOJIOTHUECKOi KaTacTpodoil, Noc/IeacTB s
KOTOPOH pacTsiHyTcst Ha MHOTHe rofbl. [lornGHyT yHUKasbHble BUABl peO, oOuTalonne B MeKCHKaHCKOM
3a/MBe, JIeJb(UHbI, MOPCKHE MTHIbI H YepernaxH.

B anpesie 2010 r. B6snsu 6eperos Maiiamu (CIIIA) npousoiyia KpyrnHeiiast aBapusi Ha OJHOH

Puc. 99. MNocnencteuns aBapun B MeKCMKaHCKOM 3anvse
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MHorue cTpaHbl JaBHO CTOJIKHYJHCh C aHTPOMOreHHOH Jerpajaliieii Ha3eMHbIX
sKocHcTeM. YeJsioBeK, pacuiMpsisi MecTa CBOero oOMTaHHs, BTOpPraeTcs B MPHPOJHbIE
coo0l111eCTBa, YHHUTOXKAs! JieCHble KOCUCTEeMbl LiesiblX pernoHoB. Hanpumep, ceromus
MoJI YIpo30i HCYE3HOBEHHST HAXOJATCS Tpornuueckue Jjeca bpasuniun u crpan, no Tep-
PUTOPHM KOTOPbIX MpoTekaeT AMazoHKa. BMecte ¢ HUMH MOXKeT MOTUGHYTH HJIH CHJlb-
HO MoCTpanath Bce OMOJIOTHYECKOE pazHooOpasne (ayHbl.

aKTHBHOE 3arpsi3HeHue OaccefiHa BanTuiickoro mMops, 4To CBfI3aHO CO CTOKOM B €ro BOJbl MPO-

MBILIJIEHHBIX OTXOOB JEBSITH €BPONEHCKUX CTpaH. dTta nmpobJema y:Ke BbILIA 32 PAMKH Perto-
HaJbHON M TMPHUBJEK/IA BHUMaHHe HayuyHOH oOllecTBeHHOCTH Bcero mupa. Ceroamns peasusyercss HemaJso
Kak 00pa3oBaTeJ/IbHbIX, TaK M TEXHOJOTMYECKHUX [POEKTOB 110 MPEAOTBPALLEHHIO NallbHELIero 3arps3HeHus
Basnruiickoro mopsi, HanmpaBJeHHbIX Ha CO3JaHHe HOBBIX CHCTEM OUMCTKH CTOUHBIX BOJ. Pecny6snka bBena-
pych SIBJISIETCS MOJMHONPABHBIM YYaCTHUKOM JIaHHbIX TIPOEKTOB, TaK KakK Ha ee TepPPUTOPHUH MPOTeKaeT peka
Hewman, Bxozsinias B 6acceitn bantutickoro mopsi.

HPI/IMQPOM OTPpHULIATEJIBHOTO BO3JCHCTBHUST YeJOBEKa Ha Npupoay ABJIACTCA XUMHYCCKOE U paano-

B nocnenyue necsiTuieTHsi cepbe3HOH pervoHaNbHOH MPo6JeMOl CTalu Pajuo-
akTHBHbIe BelllecTBa. ABapusi Ha HepHoOblibekoit ADC rnipuBesa K 3arpsi3HeHHIO Or-
POMHBIX TeppuTOpuil YKpauhbl, Poccuu u benapycu. OnacHocTb B 3TOM MJ1aHe Mpej-
CTaBJISIIOT M WCIIBITAHUST SIEPHOTO OPYKHSI Ha [OJMIOHAX, a TaKKe pajMoaKTHBHbIE
OTXOJIbl, 3aXOPOHEHHble B OKeaHWYeCKUX NayOuHax. Kak BHAHO, MMesi perHoHajibHOe
NpOUCXOXkKIeHHe, NpPoOJeMbl PANHOAKTUBHOTO 3arpsi3HeHMs] OKPYKalolleh Ccpeibl Mo
CBO€H 3HAUMMOCTH ryio0anbHbl. OCOOEHHO 3TO KacaeTcs siIepHOro OPyXKHusi, TIPUMeHe-
HHe KOTOPOTO MOXKET TPUBECTH K MOJHOMY YHHUTOMKEHHIO XKU3HH HA 3eMJle.

PajmoakTHBHbIe BelllecTBa BKIKOYAIOTCs B GHOJOTHUECKHI KpyroBopoT BemlecTs. [lo uenam mu-

TaHWA OHM MOMAAAIOT B JKHUBLIC OPraHM3Mbl M OKAa3blBAIOT Ha HUX TyOHTEJbHOE BO3JCHCTBHE.
B 37T0ii cBsA3M oueHb onachbiM sipasietcss crponimil (YSr), KoTopbiil, 3aMelas KajbUMil B KOCTSIX
CKeJieTa, IBJISeTCH HCTOYHHKOM OOJTydeHHsl BCEro OpPraHHu3Ma.

AHTporioreHHble BO3JIelICTBUS MIoOabHOrO Maciitaba Ha Guocdepy 3eMJu mpo-
SIBJISIIOTCS, MIPEXKIEe BCEro, B BUIE XMMHUecKoro sarpsisienusi. [Tocnenctsuem sarpsa-
HeHUst armocdepbl (GpeoHaMH cTajso paspyllieHHe 3allMTHOTO O030HOBOTO 3KpaHa.
MuIMOHBI TOHH YTJIEKHCJIOTO ra3a €KEMHHYTHO TMOCTYNaloT B atMochepy B pesyJib-
TaTe CoKUraHUsi yrjisi U HepTH, BbI3biBasi NapHUKOBBIN 3dekT. [lepeuncyieHtble ryo-
H6asnbHble TIPOOJEMbl 3aTPAaruBalOT BCe pervoHbl muaHethl. [losTomy Bo nibexkanue
eule 6oJjiee rJyOOKUX SKOJOTHUECKHX MOCJENCTBUH HEOOXOMUMO 0ObeluHeHHe BCell
MHUPOBOH OOLLLECTBEHHOCTH VISl UX MPEIOTBPALLEHHUSI.

dKoJornueckue Katactpobl U UX NpenynpexjaeHue. PaspuBliniics B HalllM JIHU
9KOJIOTHUECKHH KPU3UC TIOCTABUJI TIOJL YTPO3Y CYIIECTBOBAHHE YEJOBEKA. YUeHble CUM-
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TaloT, YTO yrpo3a KOJOTMYeCKol KaTacT-
LSS potbl 61M3Ka Kak HUKoraa. K ocHOBHbBIM
\b €€ COCTaBJISIIOIUM OTHOCST: KPU3HUC MPH-

V v POJIHBIX PECYpPCOB, Pa3JjMuHble MPUPOJHbIE
\‘ " ‘/ KaTaK/JAM3Mbl, 3arpsisHeHHe OKpyrKatollei
A y Cpesibl € MOCJEJICTBUSIMH, OMNACHBIMH ISl
3/10POBbs1 UEJOBEKA W »KHBbIX OPraHU3MOB

l l N I : P TMJIaHEeThI.
BosmoxKHOCTb pa3BUTHS T106a/ILHOM

9KOJIOTHIECKOH KaTacTpodbl Bhi3Basa ce-
pbesHyto obecnokoeHHocts OOH cocrosi-
HHEM MPUPOIHOM Cpelibl H NEePCIEKTUBAMU
pa3BuTHsl LMBUAM3auuu euie B 70-e T
XX B. B cBasu ¢ stum Obina coszmana [Iporpamma OOH no okpyxkatoinei cpene
(FOHEIT) (puc. 100). Ynenom nannoi Ilporpammer siBisiercst u bBenapycb napsiny ¢
eute 170 crpanamu. Takke Oblin cchopmupoBanbl Beemupnasi komuceuss OOH o
okpyxkaiole# cpene, Llentp cpounofi skosorudeckoit nomouwn OOH u npyrue Bee-
MHPHbIE 3KOJIOTHUECKHE OpraHu3aluH, MPOBOJSLLHE OrpOMHYI0 paboTy B 006JacTH
oxpaHbl okpyzkatoler cpeapl. Opranuzaunert O6beaunennbix Hauuit Obln BbieseHbl
TpH rJ100aJIbHbIE IKOJOTHUECKHe MPoGJeMbl, pellleHHe KOTOPbIX BHAMTCS TepBoove-
peIHBbIM B MPEIOTBPALEHHH PA3BUTHS SKOJOTHUECKOH KaTacTpohbl MHPOBOrO Maclil-
taba. To U3MEHEHHe KJIUMaTa, OMyCTLIHUBAHHUE U JErpajialiust 3eMeib, a TaKKe yTpa-
Ta OuoJsiorndeckoro pasHooopasusi. Ilon srunoit OOH no Tpem nepeuncyeHHbIM Ha-
npaBJieHUsIM OblJIH MPUHSATBI MEXIYHAPOJIHbIE KOHBEHIMH, MOJIUCAHHbIE TIPAKTHUECKH
BCEMH CTpaHaMH MHpA.

Puc. 100. Jlorotun KOHEM — [lporpammbi
OOH no okpyxatoLien cpene

koBoro s¢dekra Gonee 180 crpan noanucany tak HasbiBaeMblil « Knorckuit npotokoa». OH cran
TepBbIM MI00AJILHBIM CorallieHHeM 06 oXpaHe OKpY:Kalollel Cpejibl, PeryJaHpyoLHM BbIOPOCH B
atmMocdepy NapHUKOBbIX ra3oB (MPeK/1e BCEro, yrJeKUCI0ro rasa).

B pamkax Kouseninn OOH 06 nameHeHun KauMaTa ¢ Le/blo MPeIOTBpallleH!s PA3BUTHS TTAPHH-

Tosibko GanaHc MeEXKIY HOTpe6HOCTHMH HeJioBeKa M BO3MOXKHOCTSMHU OKpYy2Kalo-
e Cpe/ibl, a TakKxKe 3KOJOrH4eCcKoe OCO3HaHUE YeJIOBEKOM IMPHUPO/bl CMOTYT obecrie-
YHUTb [LaJIbHeI/UIHJee YCTO'I;I‘{I/IBOG pasBuTHe Halen HHUBHUJIN3AallH.

KoHuenuusi ycroiiuuBoro pa3BuTHsl BrepBble Oblia npoposriaimiena OOH B
1992 r. kak ujes npeojoJieHnst T06ANIBHOTO K0J0THYecKoro kpusuca. OHa mojpa-
3yMeBaeT TaKOe Pa3BUTHE LMBUJIMU3ALMH, TIPH KOTOPOM JESTEJLHOCTh desioBeka Oy-
JIET MaKCHMAaJbHO COTJIACOBAHA C 3aKOHAMH MpPUPOJbl. B HOBOM 0O0lIecTBe TJIaBHBIM
M3MepeHHEeM YeJIOBeYeCKOro 6OraTcTBa JOJKHBI CTAaTh JyXOBHbIE 1I€HHOCTH W 3HAHUS
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yeJI0BeKa, »KUBYLLEro B FapMOHMHM ¢ Npuponoil. Bece OoJiee BakHbIMU OylIyT He Ma-
TepuasibHble 6J1ara, a eCTeCTBEHHble BellM: YHCTble BO3MyX M BOJA, 30POBbE CaMHUX
JIOJCH U MPUPOIDI.

Benyuias npeanocblika ycTOHYMBOrO pa3BUTHs, KOTOpast sIBJSETCS TVIABHOH CO-
crasssiolleil Beeli Konuenuuu, — 370 BceoOllas OTBETCTBEHHOCTh. Beeobulas ot-
BETCTBEHHOCTb CKJIa/IbIBACTCSl U3 UyBCTBA JIMYHOH OTBETCTBEHHOCTH KaXKIOI0 ueJjioBe-
Ka 3a CBOE MeCTO Ha IJIaHeTe W 3a MOCJACTBUSA CBOCH JAeATEILHOCTH He TOJBKO B TOM
MecTe, T/le OH 2KHBeT, HO U B rj1o6a/bHOM Macuitabe.

Heo6xonumo 1noHuMarh, 4To yCcTOHYMBOE pa3BUTHE — 39TO TBOPUYCCKHH Mpolecc
JIOCTH2KEHHS] TaDMOHUHU BO BCeX chepax pa3BUTHs B3AUMOOTHOLLEHUH YesloBeKa U MpH-
polbl, peaju3aLiisi KOTOPOro J0J’KHA HAYMHATBLCS yKe CO LIKOJIbHOH CKaMbH.

m B nacrositiee Bpemsi 6uocdepa HAXOAMTCS B COCTOSIHMM TI06AJBHOTO KO-
JlIoruyeckoro kpuauca. OCHOBHBIMH €0 COCTAaBJSIIOLIMMH SIBJSIIOTCS: KPU3HC
MPUPOJHBIX PECYPCOB, pas/iMuHble MPUPOAHbIC KATAKJIM3Mbl, 3arpsisHeHHe
OKpyzKatollel cpebl C MOCJAEICTBUSIMH, OMACHBIMU /IS 3/I0POBbsI YesoBeKa
Y JKUBBIX OPraHW3MOB MJ1aHeThl. ToJIbKO OasaHc Mexkiy MOTPeOHOCTSIMU JIH0-
JIedl 1 BO3MOXKHOCTSIMH TPUPOJIbI, @ TaKyKe YyBCTBO JIMYHOH OTBETCTBEHHOCTH
KaKI0r0 YesoBeKa 3a COCTOSIHME OKpyxKalolled cpeibl obecrneyar yCTOHYM-
BO€ pa3BHUTHE HallleH LIUBUJIM3ALMH.

1. MNpoaHanuanpyiTte, B 4eM COCTOAT MPUYMHbI COBPEMEHHOIO 3JKOMOrMYECKOro Kpw-

@ 3uca. 2. Kakve nocnefictBus HenoBevecKon OesTenbHOCTM SBASATCA Hanbonee onac-
HbIMW B pa3BUTUKN dKonornyeckux katactpod? 3. Packpovite cyTb KoHuenuum ycTou-
ynBoro passutusa. Kakume akonorvyeckve npobfnemMbl JOMKHA pewwmnTb AaHHas Kol-
uenuma?

§ 51. 3anoBepgHoe Aeno U 0XxpaHa NPUPoAbI

OxpaHa npupojbl — COBOKYITHOCTb MEXXJIyHAPOJHBIX, FOCYIaPCTBEHHBIX U PErHO-
HaJIbHBIX MEPOIPHUSITUH JIJIsT COXPAHEHHUsI, PallHOHAJIBLHOIO HCIOJIb30BaHUS U BOCITPOU3-
BOJICTBA MPUPOJIbl 3eMJIM B UHTEpECaX HbIHE YKUBYIIErO U OYIyLIMX MOKOJEHHI JIIofeH.
OcHOBHOI 3aauell PUPOJOOXPAHHOK JIEATEJILHOCTH SIBISIETCS] COXpaHEHHE BHIOBOTO
pasHoobpasusi U reHodonaa GJopbl U GayHbl MyaHeThl. Kpome Toro, oueHb BayKHO €O-
XPaHUTb TIOUBEHHBINH MOKPOB 3eMJIM OT JIerpajialiii U OTyCThIHWBAHUS U aTMOC(epPHbIH
BO3JlyX — OT 3arpsi3HeHHus.

OcHoBy 6uoJiornueckoro pasgnoo6pasust Pecnybankun bBesapych coctaBssior
11,5 Tbic. BUIOB pactenuit u 6osiee 30 ThiC. BUIOB KUBOTHBIX. M3 HUX Ha JI0JII0 BbI-
CIIUX PACTEHWH MPUXOAUTCS OKOJIO 2 ThIC. BUIOB, a Ha JIOJIO MO3BOHOUHBIX XKHBOTHBIX
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Puc. 101. Benbie 1 YepHble ancTel — CMMBON 1 ropaocTb benapycu

okoJio 450 BuoB. M3 Mo3BOHOUHBIX KUBOTHBIX HAMOOJBILIMM BHAOBBIM pa3Hoo0pasu-
em oriMyaiorest nTuibl — cBbiie 300 Bugos (puc. 101).

[Ton BAKSIHUEM JIeATEIBHOCTH YeJI0OBEKa 3a MOC/AEAHHE BOCEMb CTOJIETHI C TEpPH-
tTopuu benapycu ucuesno okoso 250 BHAOB KUBOTHbIX. Cpein HUX: JUKHI OBIK TYp,
JPOHT, JMKasi JIollaJb TapnaH, KOTOpble SIBJSIOTCS MOJHOCTbIO BbIMEPLIUMH Ha Tia-
Hete (puc. 102). 3a sror xe nepuon dopa benapycn norepsiia okosio 50 BUIOB
BBICLLIMX PACTEHUH.

Hannuue B Hallell cTpaHe 1e/I0ro psijla 3HAUMTENbHbIX 0 TEPPUTOPHH M YHUKAJb-
HBIX 110 HaGOpy 3KOJIOrHYeCKHX (haKTOpoB GHOTOMOB ompeseJssieT 3HaueHune benapycu
B CcOXpaHeHHH OGuopasHoobpasusi EBporibl B 1ieJioM. DT0 W 0GBOJHEHHbIE MTOUMBI PEK,
U CUCTEMbl HU3UHHbBIX U BEPXOBbIX GOJIOT, U NOHMEeHHble 1yOpaBbl ¢ Gepe3HsIKaMH.

Ownkmn BbIK TYp OpoHT [vkas nowanp TapnaH

Puc. 102. BbiMepLune XUBOTHbIE

MNpaBoo6nagaTtens HapogHasa aceeTa
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B nacrosiee Bpems B Benapycn ruesautest o 60 % MUpOBOI MOMYJAIMK BepTSABOI KAMBIIIOB-

m KH, 0K0J10 50 % TMOMyJisiKil Maoro NogopJMKa W MOTOHbIIA, OOHTAIONIX Ha TeppUTOpHH EBpo-

nbl. BojtHble 3KOCHCTEMBI Halllel CTpaHbl MrPAIOT BaXKHYIO POJIb B MEPHOJ MHTPAlHi BOIHO-00-

JoTHbIX nTUL. Hanpumep, B noiive [TpunsaTi Bo BpeMst BeCeHHHX MUIPALMi OCTAaHABIMBACTCS HA KOPMEXK-
Ky 6osiee 80 Thic. ocobeil pa3HbIX BUIOB Tycell U yTOK.

3anosenroe neno B benapycu Geper navano 30 siuBapsi 1925 r. dToil nato
03HAMEHOBAHO NOsIBJEHHE MepBOro B cTpaHe bepesuHckoro 3anosenHuka, Ledb co3ja-
HUsI KOTOPOTO 3aKJ/iouajach B OXpaHe M PA3MHOXKEHHWH 11eHHbIX BHJOB JIMKHX >KHBOT-
HbIX, B YaCTHOCTH pedHbiXx 606poB. [To cocrosiHuio Ha Hauaso 2010 r. obuias nioiaab
0c060 OXpaHsieMbIX MPUPOJHBIX TeppuTopuil B besapycu cocrapgssia 1574,1 Toic. ra,
UM 0KoJ10 8 % BCeil MJIOLIAAM Hallei CTpaHbl.

OxpaHsiemble MPUPOJIHbIE TEPPUTOPUM U 00BEKTbI. B Hacrosiliee BpeMsi oxpa-
H€MbIMH TTPUPOJHBIMU TEPPUTOPHSMH SIBJSIIOTCST 3aTIOBEJHUKH, HAllMOHAJ/bHbIE TIap-
KH, 3aKa3HUKH, pe3epBaThl, a OXpaHSEMbIMH MPUPOAHBIMU OObEKTAMH — MaMSTHHKH
NPUPOJIbL.

3anosednuku — 0cobo oxpansemole 20cyoapcmsom meppumopuu, noa-
HOCMbI0 UCKAIOYUEeHHble U3 X03AUCMBEeHHOU desmenbHOCmu 4en08eka.

Llesbio co3nanusi 3amoBeIHUKOB SIBJASIETCS COXPAaHEHHE B HETPOHYTOM BHIE OTIpe-
JleJIEHHBIX TTPUPOJIHBIX COOOIIECTB, OXpaHa BUIOB pACTEHHI, }KHBOTHBIX U CJIeXKeHHe 3a
MPUPOJHBIMH TTPOLLECCAMH U SIBJIEHHSIMH.

3anoBe/ble TePPUTOPHH, KOTOpPBIE SIBJSIOTCS STajJoHaMH GHOC(epbl, MPUHATO Ha3blBaTh OHO -
chepHbiMu 3anoBeaHuKkamu. Ha yposHe GHocdepHbIX 3arMOBEIHUKOB OpraHH3yeTcs IJio-

GaJsibHasi cHcTeMa MOHUTOPHUHTA (HaGJII0ICHNHH ) OKPYKAIOLLEeH Cpepl.

bepesunckutl 6uocgepHoill 3an08e0HUK — YHUKAJbHbBIA TMPUPOIHBIA KOMII-
geke (puc. 103), Tak Kak HU B OJHOH €BPOMEHCKOH CTpaHe HA HeGOJIbILIOW U orpa-

Puc. 103. BepesnHckuii 6UocdhepHbIn 3anoBedHk — ctapenwnin B benapycu
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HUUEHHOH TEPPUTOPUH HET TAKHUX OOUIMPHBIX U PasHOOOPA3HBIX MO PACTHTEJLHOCTH
60J0THBIX KocucTeM. B Bepesnnckom 3amnoBenHnke mpoudpacraet Gosee 2 ThiC. BU-
JIOB pacTeHHil U obutaeT GoJsiee 3,5 ThIC. BUJIOB YKHUBOTHBIX, U3 HUX oKoJio 200 BuIOB
3aHeceHbl B Kpacnyio kuury Pecny6inikn benapycb. OueHb BaxkHA pOJib 3aMOBEHHUKA
B COXpaHeHUH OeslopycCKOl MomyJsiiiud Oyporo Measessi. 3jiecb 0OUTaeT OKOJIO TPH-
JIIaTH 0coOel STOro PeaKoro BHUA »KUBOTHBIX. Brosb pycia bepesunn: pacnonarator-
csl KpynHeiiine B EBporie U yHUKaJsibHBIE Jist ceBepa bDesiapycu HIMPOKOJUCTBEHHbIE
Jieca u3 myba, siceHs, KieHa, YePHOH OJIbXH.

[loaecckuii  eocydapcmeermoitl  paduayuoOHHO-9KOA0ULECKUL  3AN08E0HUK
pacroJioyKeH Ha TeppUTOpHH, HauboJiee TOCTpanaBllell OoT aBapuu Ha YepHOOBLIb-
ckoit ADC. On 6bi1 co3nan B 1988 1. ¢ tesblo HabJONEHU 38 pagdoOHOI0THYEC-
KUMH U 3KOJOTHYECKUMH TIOCJAEICTBUAMH aBaPUU. YHHKAJLHOCTb 3TOTO 3aMOBEJAHHMKA
COCTOMT B TOM, UYTO B YCJIOBUSIX MHHHMAaJIbHOTO BMELIATEJILCTBA UeJOBEKa HMeeTcs
BO3MOXKHOCTb HabJIIOaTh Pa3BUTHE JHUKOHW TPUPOALI B YCJOBHUAX PAAMOAKTHBHOTO
3arpsi3HEHHsI.

Hayuonaneonele napku — obwupHoele oxpansemovle y4acmKu meppumo-
puu, Ha KOMmMopovlx pacnonodicervl nPUPooHsle KOMNAEKC oL, npedcmasasioujue
UCMOPUYECKYI0, IKON0SULECKYIO U KYAbMYPHYIO UEHHOCMb.

B HaluoHaJIbHBIX MapKax BBIIESIOT YUACTKH C 3arOBEHBIM PEXKUMOM M Y4acTKH
C XapakTepoM 3aKa3HHWKa, IJe JOMYCKAeTCs MPUCYTCTBHE YeJOoBeKa. DTO TypUCTHUEC-
KHe MapuipyThl H peKpealMoHHbIe (HUCIOJb3yeMble JJIsi 03I0POBJIEHUS U OT/bIXa) TEp-
putopun. TTepBbiil B MHpe HaloHAbHBII NapKk — Ke/toycTonckuii — Obl1 co3aan
B CIIA B 1872 r. Ero njomanas okosio 1 mun ra. B Pecny6anke Benapych B HacTosi-
1iee Bpems AEHCTBYIOT 4 HallMOHANBHBIX MapKa.

Hayuonanvnoui napk beaogescckaa nywa siBAsSeTCs] YHUKAJAbHBIM TIPUPOIHBIM
KoMIiekcoM bemapycu. bBenoBerk-
cKasl nylia — OJIHA U3 CTapeHlImx
OXpaHsieMbIX TEPPUTOPHI B MUpe. B
2009 r. et ucnoauunocs 600 Jer.
BenoBexckasgs myma —  Kpyn-
HEHUIMA MAacCUB JPEBHUX JIECOB
Esponbl. MIx cpennnii Bospact 60-
Jee 100 JieT, a HEKOTOPBIX ydacT-
KOB J0XOMUT J0 250—350 user.
[To uncay BHIOB pacTeHHE W XKH-
BOTHBIX DeJioBexkckasi mylia He
nMeet cebe paBHbIX B EBpore.

Puc. 104. 3y6pbl — ropAaocTs U Benuumne Toprocreio nyuy siBstioTest 3y6pbl
BenoBexcKomn nyLum (puc. 104). 3nech obutaer camasi
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6oJibllIasi B MHpe MOMYJSIUUS 3THX JKH- | g o s . e —
:hTy —_ —— I
BotHbIX. Pyiopa W ayHa DbesoBexcko T

MyUM TpeCcTaBaeHbl OOJbIIUM KOJHYe-
CTBOM PEJIKMX BHJIOB PACTEHHH M AKHBOT-
HbIX, 3aHeceHHbIX B KpacHyio kuury Pec-
ny6siku beaapycb. B 1992 r. peniennem
IOHECKO Hauuonasnbhblii napk besio-
BexKcKasi nylia Obla BrJoueH B Crucok
MHPOBOIO HACJeUs YyeJOBeuecTBa.

Hayuonanonoui napk bpacras-
ckue o3epa — sIpKO€ CBHJETENbCTBO
TOro, MOYEMy Hallly CTpaHy Ha3bIBAIOT
«CHHEOKOH». 3jecb Ha CpaBHUTEJBHO
HeOOJIbIION TEPPUTOPUU HaXoaUTCsl 60-
see 30 osep (puc. 105). B napke obura-
10T okoJio 200 BHIOB MTHL, B TOM 4HCJIE
pelKue BU/bl: YEPHBIH auCT, Cepblil Ky-
paBJib, cu3as yailka, OeJsasi Kypornarka H Puc. 105. HaumoHanbHbIil napk
ap. Hasi BpaciaBckux o3ep XxapakTepHo BpacnaBeckve o3epa
6oJblI0e pa3HOOOpa3ue BHUIOB PbID.

Hauuonanenoii napk llpunamckuii cnaButcs 60raThbiM BHJIOBBIM pa3HooOpa-
3ueM opHuTO(ayHbl (MTHIL), YTO TIO3BOJIMJIO €My TOJYYHTh MEXIYHAPOAHbIH CcTaTyc
KJI04eBOH opHUTOJIOTHYecKOl Tepputopun (puc. 106). B nmapke ruesusites Haxopsiiiu-
ecst Moji IJI06aJIbHOU Yrpo30il HCUE3HOBEHUS (E€BPONENHCKHIl CTaTyC OXpaHbl) GOJIbILION
MOJOPJNK M KOpoCTeJb, a TakxKe penkasi ast benapycn Godibluasi 6easi namnsis v ap.

Puc. 106. Nangwadtebl HaumoHanbHoro napka lMpunarckui
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Puc. 107. HaumoHanbHeI napk HapovaHckun

Hayuonanvroi napk Hapouanckuii 6u11 cosnan B 1998 1. ¢ Uesiblo coxpaHeHust
MPHUPOAHBIX KOMILIEKCOB M GoJiee MOJHOro M 3(h(HeKTHBHOrO UCMOJAb30BaHHs peKpea-
LIMOHHBIX pecypcoB o3epa Hapoub (puc. 107) u npuieraioniux K Hemy JIECOB U JIyTOB.
Ha TeppuTopyu HalMOHAJIBHOTO MapKa MOCTOSTHHO 00uTaeT 0KoJ1o 50 BUIOB MJIEKOTIH-
TaOIMX U THe3IuTCst 0Kosio 180 BHIOB MTHIL.

3aKka3Huku — y4acTKH OXpaHseMoil TPUPOHON TEPPUTOPUM, HA KOTOPOH IMO-
CTOSIHHO WJIM BPEMEHHO 3arpellieHbl OT/eJbHbIE BHbl XO3SHCTBEHHON JIEATENbHOCTH
yesioBeKa (pbIOOJIOBCTBO, 0X0Ta, ceHokoc). Ilom oxpaHoil B 3aKasHMKaxX HAXOMUTCS He
BeCh TMPUPOHBIH KOMIUIEKC, a TOJMBKO HEKOTOpble ero sjemeHTbl. Hampumep, otaenb-
Hble BHbl PACTEHWH, KUBOTHBIX, HCTOPHYECKHE MJM TeoJlorHueckhe oObekTbl. [lo
cocrosiiiio Ha Havaso 2010 r. Ha Tepputopun Pecnybivikn bBenapych neficTBoBaJjio
87 3aka3HuKoB pecry6/nKaHcKoro 1 6osiee 450 3aKa3HUKOB MECTHOTO 3HAUYEHHS.

Cpeii 3aKa3HUKOB pecryO/IMKaHCKOro 3HadeHnst 0co6o Boiesiercst Coumsa3saHckiil Aanowaghm-
Holll 3aKA3HUK. Ero KeMuy>KUHOH SIBJSIETCS] KPUCTa/IbHO YHCTOE 03epo CBHTSI3b, BOCMETOE €lle

Anamom MulikeBrueM B GaJiazie TIpo MCYe3HYBLIMIH ropoj. DTo JpeBHee 03epo, ero Bo3pact 60-
see 10 Teic. Jet. Tlnomans o3epa Ceutsisb 170 ra, v ero okpy:KaloT M3YMHTEJNLHOH KPacoTbl JeCHble
maccuBbl. O3epy CBUTSI3L MPHUCBOEH CTATyC TaMsITHHKA MPUPOJIbI pecryOJIHKaHCKOr0 3HAUeHHSI.

Pe3zepsamor — neboubliiie MPUPOAHbIE TEPPUTOPHUH, CO3AAHHbBIE /IS OXpaHbI
OJIHOTO M3 3JEMEHTOB MPHUPOAHOTo KoMmryiekca. [IpumepamMu pesepBaTtoB MOryT ObITh
03epa, YUaCTKH PeUHbIX JIOJUH, Mo6eperKui.

Hamamruku npupodst — OTe/bHble OXpaHseMble MPUPOJIHbIE 00BEKTHI HKHU-
BOU W HEXUBOW MPUPOJbl, YHUKAJbHbIE B HAYUHOM, KYJLTYPHOM, HCTOPUKO-MEMOPHU-
aJbHOM M 3CTeTHuecKoM oTHouleHud. B Benapycu HacuntbiBaetcs 6osiee 900 namst-
HHUKOB TTPUPOJIBI.

Hanpumep, crartyc 60TaHHYeCKUX NAMSATHUKOB NPUPOjbl HOcAT LleHTpasibHblil GoTaHHUeCKUi caj
HauuonasnbHoit akagemun Hayk Pecny6uaku besapyceb B 1. MuHcke, Mupckuil napk B [poaseHckod
006J1aCTH, a TaKXKe OT/IesbHble PeJKHe, TPUUYAIUBOH (DOPMbI PACTEHHS] WM J€PEeBbsl-BEJHKAHBI.
[eosornueckumMu naMsATHUKAMH NPUPOJIbI SIBJISTIOTCS BEKOBbIE BasyHbl, BCTPEUAIOIIHECs] B PA3/IMUHbBIX Peru-
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Puc. 108. KpacHas kHura
Pecny6nuku Benapycb

OHax crpaHbl: BasyH «KHsi3b-kamenb» B Bopu-
COBCKOM pailoHe MuHcko# obaact, «KameHb-

P % - BRGE
6oratbipb» B JlATM0BCKOM pafioHe [pojHeH _ pgcrenus

CKOI 06J1aCTH U JIp.

Kpacnasa Kknuea — yHUKa/b-
HBIF CITHCOK PEIKHX W HaXOISAILUXCS
MO/l Yrpo30H HCYE3HOBEHHMS BHJOB
JKHBOTHBIX, pacTeHHWH, TrpuHOOB, JH-
LIAHHUKOB U MPOTHUCTOB.

Wcropusi Kpachbix kHur Mupa Hauasiach B [Tapuxe B 1902 r., Korjia psit cTpaH MoJmuicau nepeyo
B cBoeM poje Kpactyio kiuury — MexKayHapoHyio KOHBEHIHIO 110 oxpate nTril. OCHOBHOH LeJIbio

9TOW KOHBEHIMH ObLJIO CO3[IaHhe MHPOBOTO CITHCKA BHJIOB, KOTOPBIM TPO3UT Hcue3HoBeHue. Jist
TOr0 4TOOBI MOAYEPKHYTH 0COOYI0 3HAYUMOCTbL ITOTO CIHCKA, ObLIO MPEIoXKeHo Ha3BaTh ero Kpacoit
KHHTOH, TTOCKOJIbKY KPACHbBIH [[BET — CHTHAJ OMacHOCTH. DoJiblilyio paGoTy M0 COCTABJEHHIO MeXK/IyHa-
ponHoii KpacHo# kuuru nposoaut MexnyHaponnbiii coio3 oxpanbl npupoas (MCOIT). Baaronaps ycnmnu-
sm MCOIT B 1963 1. nosiBuJIoch MepBoe M3naHue MexKIyHapoiHoil KpacHoil KHUTH, KOTOpOe MpejcTaB/isti-
Jo coboii cBoaKy o 211 Takconax muekonuTamoumx U 312 TakcoHax nTtuil. B nocnenHem usmanun stoin
KHUTH yrioMuHaTcest 47 677 BunoB dJiopsl U dayHbl. TpeTh U3 HUX HAXOMSITCS Ha TPAHU MCUE3HOBEHMSI.

OyHolt M3 Mep oXxpaHbl IPUPOJIbl B bestapycu siBjisieTcsi cosnanue KpacHot KHu-
eu Pecnybauxku berapyce (puc. 108). OcHoBHast ee 3ajaya COCTOUT B MPUBJIEUEHHH
BHUMaHHs1 OOIIECTBEHHOCTH K BHJAM JKHBBIX OPTraHM3MOB, KOTOpbIE M0jIBEpPrarTcs
HanboJIbIIeMy PUCKY Hcue3HoBeHHsi. Kpachnast knura Pecniy6sikn Benapych conep:kut
uHpopMalLHo 0 GHOJIOTHU PEIKHUX W MCUEe3alolIUX BUJIOB, MECTaX MX PacrpocTpaHeHUs
Ha TEPPUTOPUH CTPAHBI U MepevyeHb MePONPUITHI 110 UX OXPaHe.

B Tperbe nsnanue Kpachnoit kuuru Pecny6mukn benapych BkitoueHo 189 BHIOB KHBOTHBIX,
173 — cocymuctbix pactenuit, 27 — wmxoB, 21 — Bojopocieil, 24 — JuinaiiHukoB u 29 BUIOB

rpuGoB. BaxkHbIM MepornpusiTHeM B Jiejie 3KOJOTMYECKOr0 BOCIHTAHUS SIBJISIETCS CO3/laHue Tak
Ha3bIBAEMbBIX KPACHbLX mempadell — OXPaHHbIX JIOKYMEHTOB MECTHOTO 3HAYE€HHsI, COCTABJISIEMbIX B IIKO-
JlaX I0HBIMH 9KOJIOTAMH.

E] OcHoBHblE HarpaBJeHds] MPUPOJOOXPAHHON JesTebHOCTH B Pecry6inke
Besapych peanusyiorTcsi uepe3 pa3BUTHE CHCTEMbl 0CO00 OXPaHSIEMbIX Tep-
PUTOPHI (3aMOBEIHUKOB, 3aKA3HUKOB, HALMOHAJBHbBIX MApKOB M JIp.), CO3/la-
Hue KpacHo#t KHUTH, 3KoJOrHuecKoe oGpa3oBaHue W BOCIHMTAHHE MOJpacTa-
toliero nokosienus. B Pecny6uke bBenapych B HacTosiiliee BpeMst AeHCTBYIOT
2 3arnoBejiHKKA, 4 HALMOHAJBHBIX Mapka, 87 3aKa3HUKOB PeCryOJUKaHCKOrO
1 6osiee 450 3aKa3HUKOB MECTHOTO 3HAYEHMUSI.
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1. OxapakTepuayiiTe OCHOBHble BWAblI MPUPOAOOXPAHHOM AesATesibHocTU. 2. Kakon 13

@ BMAOB NMPUPOAOOXPAHHOW OeATeNbHOCTU, Ha Ball B3rnsad, sBnseTcs Hanbonee OencTBeH-
HbIM? 3. [poaHanuaupymnTe, Kakon BKMag B OXpaHy NPUPOAbl MOFYT W OOSMKHbI BHO-
cuTb yyawmecs wkon. 4. CoctaBbTe KpacHy TeTpaab TOM MECTHOCTW, FOe Bbl XUBETE.
Bkntounte B Hee oxpaHsiemble (3aHeceHHble B KpacHyto KHury Pecny6nuku Benapychb)
W pefkve Ons Ballero permoHa Bufbl.

§ 52. PauymoHanbHoe npupoaononb30BaHue

[lonsiTue pauuMoHasbHOro npupoaonodb3oBaHusi. Payuonansrnoe npupodo-
nosav3oeanue — THI B3aHMOOTHOILIEHHH YesloBeKa C OKpy»Kalolllel cpeloH, MpH Ko-
TOPOM OH crocobeH pazyMHO OCBauUBaThb MPUPOJHbIE Pecypchl U MpeaynpexaaTh Hera-
THBHbIE MTOCJIEACTBUSI CBOEH JesiTe/ibHOCTH. [IpuMepom painoHasbHOro NpUpoaonoJib-
30BaHHUsI SIBJISIETCS] CO3/IaHHe KYJILTYPHBIX JIaHAlIadToB, NPUMeHeHHe MaJOOTXOAHbIX 1
6e30TXOAHbIX TeXHoJoTHH. K pauroHasbHOMY MPHPOLONOAB30BAHUIO TAKXKE OTHOCST
BHeZpeHHe OGHOJIOTHYECKUX MeTO0B OOpbObl C BPEUTENSIMU CeJIbCKOTO XO3sIHCTBA,
CO3/1aHHEe 9KOJIOTUYECKH YHCTBIX BH/OB TOIJIMBA, COBEPLIEHCTBOBAHHE TEXHOJOTHH JI0-
ObIUM U TPAHCTIOPTUPOBKHU MPUPOJHOTO ChIPbS U JIp.

B naweii ctpane ocyllecTBieHHe PalMOHA/ILHOTO MPHPOJONOJNBL30BaHHsT KOHTPOJIMPYETCsl Ha ro-
cyapctBeHHOM ypoBHe. C 3TOH LeJIblo PUHSAT Pl PUPO0OXPAHHBIX 3aKOHOB. Cpeiu HUX 3aKO-

Hbl «O6 oxpaHe M MCIOJb30BAHUH KMBOTHOTO MHUpa», «O6 0TXoax MPOM3BOACTBA U noTpebiie-
Hust», «O6 oxpaHe atMocepHoro Bodayxa». [ocyrapeTBoM peasuadyeTcst LeJbli psil MPOrpamMm Mo paino-
HAJIbHOMY HCIOJIb30BAHHMIO MPHUPOJHLIX PECYPCOB C YY€TOM BO3MOXKHOCTeH OKpy:Katouie# cpeabl. K HuM
OTHOCSITCSI TIPOTPAMMBI 10 PA3BUTHIO CeTH 0cO60 OXpaHseMbIX MPUPOAHBIX TEPPUTOPHH, pecypcocheperxe-
HHUIO, THTHEBOH BOJE, 310POBLIO HACEJTEHHS U JIp.

Co3paHne MaJloOOTXOJHbIX U 6€30TXOAHBbIX TeXHoJaornin. Maaoomxoodnsie mex-
HO/M02uu — TIPOU3BOJICTBEHHbIE TPOLIECCHI, KOTOPble 06eCrneurBal0T MaKCHMaJbHO
MOJIHOE HCIOJIb30BaHUe TepepadaThiBAeMOro Chipbsi M oOpasytouuxest otxonos. [1pu
5TOM B OKPYXKAWIIy0 Cpely BO3BpAllAlTCA BELIECTBA B OTHOCHTEJLHO GE3BPEIHBIX
KOJIMYECTBAX.

Yactbio ryio6anbHOl NpoGJaeMbl YTUIH3AUNWH TBEPALIX ObITOBBIX OTXONOB fBJsIETCS Mpodsema Te-
pepaboTKH BTOPUYHOTO MOJMMEPHOTO ChIpbst (0COOEHHO MJIACTHKOBBLIX OyThIIOK). B Besnapycn ux

exkemecsiuHo BbiGpacbiBaeTcst nopsiika 20—30 man wtyk. Ha ceropusiummit 1eHb GesopyccKuMH
yueHbIMH pa3paGoTaHa W TpHUMeHsieTcs: coOCTBeHHAsT TeXHOJOTHSI, MO3BOJSIONIAs nepepadaThiBaTh MJac-
THKOBbIe OyTbIIKM B BOJIOKHHCTbIe MaTepuasibl. OHM cyKaT U/IbTPaMH /Uil OUMCTKH 3arpsi3HeHHbIX CTOY-
HBIX BOJL OT FOpIoYe-CMa30uHbIX MAaTepPHaJIOB, a TAKXKe HAXOJAT LLIMPOKOe NPUMEHEHHE Ha aBTO3alPaBOYHbIX
cranuusx. Takne (UIBTPBI, H3TOTOBJEHHbIE U3 BTOPHUHOTO ChIPbSl, 10 CBOUM (PU3NKO-XMMHUYECKHUM TOKa-
3areJisiM He YCTYMaloT aHajoram, c/leJlaHHbIM M3 TePBUUHBIX MOJHMEPOB, a UX CTOMMOCTb B HECKOJIBKO pa3
Huxke. Kpome Toro, M3 mnosiydeHHOro BOJIOKHA W3rOTaBJMBAIOT LIETKM YOOPOUHBIX MAlUMH W MaLUMHHBIX
MO€K, YIaKOBOUYHYIO JICHTY, [JICHKY, YepelluLly, TPOTyapHylo IUIMTKY U Ip.
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PaspaboTka 1 BHeapeHHe MaNOOTXOAHBIX TEXHOJIOTHI JUKTYETCSl HHTEpPEeCaMH MpH-
POJOOXPAHHOH 1esITe/IbHOCTH U SIBJISIETCS] LIaroM K pazpadoTke Ge30TXOAHBIX TeXHOJIO-
ruil. besomxodnsie mexnoaoeuu noipasyMeBaloOT IMOJHbIA Mepexoj MPOU3BOACTBA
K 3aMKHYTOMY PeCypCHOMY LHMKJY 0e3 Kakoro-Jiu0o BO3ACHCTBUSI HA OKPYKAIOLLyO

cpeny.

Haunnast ¢ 2008 1. B XKHBOTHOBOAUECKHX H NTHILEBOAYECKHX KOoMILIeKcax besapycy yHKIMOHH-
m pytoT Grora3oBble ycTaHOBKH. Hanpumep, Ha njemenHoM nTuiiedaBone «benopycckuii» (MuHckn#

pafion) 61orazoBast yCTaHOBKa M03BOJIsSIET NlepepabaTbiBaTh OpraHMuecKue OTXO/bl (HaBO3, TIOMET
NTHLL, GBITOBbIE OTXO/BI M T. JI.) M NOJy4aTh U3 HUX razoo6pasHoe TorinBo — Ouoras. Kpome Guorasa, n3
OTXOJIOB MPOU3BOJCTBA 3/1eChb MOJYYAIOT M IKOJOIHYECKH YHCThle OpraHuueckue ya0OpeHHsl, JIMLLIEHHbIE
MaTOreHHON MUKPO(JIOPHI, CEMSIH COPHAIKOB, HUTPUTOB W HHUTPATOB.

JIpyrum npuMepom Ge30TXOJHOI TEXHOJOTHH MOXET ObITb MPOHM3BOACTBO CbIPOB HA GOJBLIMHCTBE
MoJIOUHBIX npeanpusTuii besmapycu. B nannom ciydae mosydaemasi OT MpOU3BOACTBA Chlpa 06e€3:KHPEH-
Hast M JIMIIEHHAs GeJKOB CbIBOPOTKA MOJIHOCTBIO HCIOJIB3YETCsl Kak Chipbe Jisi XJAeGoreKapHoi rpo-
MBIILIJIEHHOCTH.

BHeapeHne MasloOTXOMHbBIX W GE30TXOAHBIX TEXHOJIOTHI MperosnaraeT Takke re-
PEXo/l K MCMOJIb30BAHHIO HETPAAULIMOHHBIX, IKOJOTHYECKH YHCTBIX MCTOYHHKOB HEp-
TUM, HEUCUEPIAEMbIX TIPUPOHBIX PECYPCOB.

JInst 5KOHOMHKH Haileil pecrnyGJIHKH MCIOJIb30BAHHE BETPa — CHJIbI ABMXKEHHS] BO3JlyXa — Kak
aJIbTepHATHBHOTO HMCTOYHHKA 3SHepruu ocobeHHo akrtyasnbHo. Ha tepputopun Hosorpyackoro

paiiona [pojHeHCKOl 06s1acTH yxKe paboTaloT HECKOJIBKO BETPSIHBIX JBUraTesieil. A B Ouikaiiiiee
Bpems B [I3epxKuHcKoM pafione MuHCKON 06/1acTi TOSIBUTCS MEPBbIH B pecnyOsnke BeTponapk (puc. 109).
Berponapk nianupyercst BBeCTH B sKcrutyatatmio K 2015 r.

B 2010 r. na TenuimuHoM komGuHate «be-
pectbe» (1. bpect) Bnepsbie B benapycu Beenena
B 9KCILIyaTallMio reorepMasibHasi craHuus. beso-
pycCKHe ydeHble MOACUUTANM, UTO OJarofaps u3-
BJICUEHHIO M3 HEIP 3eMJIM TeMJIOH BOJbl YKOHOMHS
IIPHPOHONO Ta3a coCTaBUT 0KoJ10 | Man mM® B roj.
OueHb Ba)KEH M 3KOJIOTMUCCKHH ACMeKT JaHHOro
SHEpreTHUecKoro pecypca. leorepmaisbHble craH-
UMK B npolecce paboThbl He BbiOpacbiBalOT B aT-
Mocepy YrIIeKHCbIH ra3, OKCHbI Cepbl M Caxy.

[lyty sKosOrM3aumu cebCcKoro xo-
3siictBa M TpaHcnopra. [IpuHuunb pa-
HUOHAJIbHOT'O  MPHUPOAOIIOJAb30BAHUS 110~
MHUMO TPOMBILIJIEHHOCTH PEAJIU3YIOTCs U
B JIPYTUX cpepax X03siUCTBEHHOH JlesiTe b+

Puc. 109. BeTponapk — npumep MCMNosnb30-
HOCTH 4esoBeka. Tak, B COBPEMCHHOM  Bawyusi HETPaMUMOHHOMO SHEPrETUHECKOro
CeJIbCKOM  XO35IMCTBE KpalHEe BaXXKHbIM pecypca

[MpaBoobnagatens HapogHasa acBeTa
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SIBJISIETCS] BHeIpeHHe OHOJOTHUYECKHX METOI0B GOpbObl C BPEIUTE/ISIMH KYJBTYPHbBIX
pacTeHWil B3aMeH XMMMUECKHX CPEICTB — MecTHUMIoB. Hanpumep, 60xbsi KopoBKa
SIBJISIETCS] XOpolleld GHOJIOrMUeCKOl 3alUTON OT TJeH M UX JIMUHHOK /151 IPEBECHBIX U
TPaBSIHUCTBIX pacTeHUH. UHCJIEHHOCTb TYCEHHL, HEKOTOPBIX BUIOB BPEIUTEsCH MOXKHO
KOHTPOJIMPOBAThL MPH MOMOLIM Tapa3UTHIECKUX TepPernoHUaTOKPhIIbIX (HAE3THUKOB),
KOTOpble OTKJAJBIBAIOT B HUX OIMJOJAOTBOpPEeHHbIe sifilia. Hanpumep, Tpuxorpammy B
Benapycu npumensiiotr njst 60pbObl ¢ 16JOHHON MJIOA0KOPKOH M KAMyCTHOH COBKOM.
JKyKenuipl KpacoTesibl, MUTAsICh T'YCEHULAMH MSJIEHULL M LLIEJKONPSIIOB, SBJSIOTCS
3aLMTHUKAMH Jieca.

PagpaboTka 3KOJIOrMUeCKM UYMCTBIX BHIOB TOIJIMBA Ul TPAHCIOPTa He MeHee
BaXKHA, YeM CO3/laHHe HOBBIX aBTOMOOHWJIbLHBLIX TexHosiorni. CerojHs M3BECTHO HeMa-
JIO TIPUMEPOB, KOIJla B KauecTBe TOMJIMBA B TPAHCHOPTHBIX CPEACTBAX MCMOJb3yeTCs
cnuptT ¥ Bonopoia. K coxaseHuio, MaccoBoro pacnpocTpaHeHust AaHHble BHIbI TOII-
JIMBA TOKA HE TOJYYMJIH M3-32 HU3KOH KOHOMHUYECKOH 3((EKTHBHOCTH HX HCIOJb-
30BaHusl. B TO Ke Bpemsi BCe LIMpe CTaJM MCIOJb30BAThCsl TaK Ha3blBaeMble «THO-
puaHble aBToMOOUIM». OHH HMEIOT Hapsily C JIBUratejieM BHYTPEHHEro CropaHusi
ellle M 3J1eKTPOJBUTATe/ b, KOTOPBIH MpelHasHauaeTcs Ui nepe/iBuKeHUs B Mpejiesax
rOpOJIOB.

B nacrosiiee Bpemsi B besnapycn paGortatoT Tpu npeanpusiTHsi, BbITycKaiolllle
6uoan3esIbHOe TOMJIMBO Uil JABUratesiell BHyTpeHHero cropanus. dto OAO «Ipox-
Hoazor» (1. IpogHo), OAO «MoruneBxumBosiokHo» (r. Moruien), OAO «Besnna»
(r. boGpyiick). benopycckoe 61oIM3ebHOE TOMIMBO TIPEACTaBIsIET COO0H cMech Hed-
TSIHOTO JIM3EJILHOIO TOMJIMBA U GHOKOMIIOHEHTA Ha OCHOBE parcoBOr0 Macja W Me-
Tanona B cootHowennd 95 % u 5 % coorsercTBenHo. JlaHHOE TOMJIMBO TMO3BOJIS-
eT COKPaTHTb BBIOPOCHI YIJIEKHCJOTO Taza B arMocgepy Mo CpaBHEHHIO ¢ OObIYHBIM
JIM3eJIbHbIM ToMJIHBOM. Kpome Toro, no pacueram ydeHbIX, HbIHELIHME MacluTalbl
MPOU3BOJCTBA OUOM3EJBLHOTO TOMJWBA TIO3BOJIMJIM Halllell CTpaHe COKPATHUTL 3aKYIKy
Hedru Ha 300 ThIC. T B TO/L.

M3BecTHO TakKe MCIOJb30BAHUE COJIHEUHbIX OaTapeil B KauecTBE HCTOYHHMKA
sHepruu i Tpancnopta. Tak, B utose 2010 r. miBednapckuii MUJIOTUPYEMBbIH caMoJIeT
BMEPBbIE B MHpE MPOBEJ B BO3AyXe 24 4 W JOCTUT BBICOTBI OKOJIO 8,5 KM, MCTOJb3Ysl
BO BPeMs 110J1eTa UCKJIIOUMTENILHO COJTHEUHYIO SHEPTHIO.

CoxpaHenue reHooHaa. Bubl XKUBBIX OPraHu3MOB TJIaHEThl YHUKA/IbHbI. B H1X
coxpansietcsi uHdopmaius 060 BCeX 3Tanax 3BOJIOLUMK OHOCGhEpPDI, UTO HUMeeT Kak
npakTHyeckoe, Tak W HoJblIOE MO3HABATeJbHOE 3HaueHWe. B npupoae Het Gecnoses-
HbIX WJIM BPEIHbIX BHUIOB, BCE OHM HEOOXOAMMbI JJIsl YCTOHUMBOrO pa3BUTHs Ouoce-
pbl. Jlio6oii ncyesnyBLIME BUIL HUKOrA OoJibliie He TosiBUTCsl Ha 3emsie. [lostomy B
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YCJIOBUSIX TOBbILIEHHOTO aHTPOMOreHHOrO BO3AEHCTBHUS HA OKPYXKAIOLLYIO Cpely Kpaki-
He BaXKHO COXPaHUTb TeHO(OHI CYLIEeCTBYIOUIMX Ha mJjaHeTe BUaoB. B Pecny6inke
Benapych a5 9100 1lesn pazpadoTaHa cieyioliasi cucteMa MeponpUsITHH:

® CO3JlaHue TNpUPOAOOXPAHHBIX TeppHTOpI/IIU/I — 3allOBE€JHHUKOB, HalMOHAJIbHbIX
MapKoB, 3aKasHHUKOB U T. 1.,
° paspa60TKa CHUCTEMBI Ha6JIIO,Zl€HI/IH 3d COCTOSITHUEM oxpymaromeﬁ Cpelbl — 3KO-

JIOTUYECKOT0 MOHUTOPUHTA;

e paspaboTKa W TIPUHATHE TIPUPOJOOXPAHHBIX 3AKOHOB, MpPEIYyCMaTPUBAIONINX
pasjuuHble (DOPMbI OTBETCTBEHHOCTH 3a HETATHBHOE BO3NEHCTBHE Ha OKPYKAIOIILYIO
cpeny (3arpsisenne Guocdepbl, HapyllleHHe pexKUMa 3aroBeHbIX TePPUTOpHE, Opa-
KOHbEPCTBO, HeryMaHHOe o6pallleHHe C KHBOTHBIMH | JIp. );

® pasBefieHWEe PEIKUX W HAXOAAUIMXCS HA TPAHH HCUE3HOBEHHUS] PACTEHHH M 2KH-
BOTHBIX W TepecesieHHe UX Ha OXpaHsieMble TEPPUTOPUU WJM HOBbie OJaronpusiTHble
MecTa OOUTAHHSA,

® Co3jlaHue FeHeTHYecKoro 6aHKa JAaHHBbIX — XPaHWJIUIL CEMSIH pacTeHHH, MoJo-
BBIX ¥ COMATHUECKHUX KJETOK YKHBOTHBIX H PACTEHHH, COp TPUOOB, CMOCOOHBIX K BOC-
NPOU3BEJIEHUIO B OyaylleM. DTO 0COOEHHO BaXKHO B OTHOIIEHHU LIEHHBIX JJIs YeJIOBeKa
COPTOB PACTEHHH W TMOPOJ »KUBOTHBIX WJIM HaXOASAIIMXCH TIOJ YIPO30H HCUE3HOBEHHS
BH/JIOB;

® TPOBEJIEHHE PETYNAPHOH PaGOThl MO HKOJOTHUECKOMY 00pa30BAHUIO U BOCITUTA-
HMIO BCEro HaceJIeHUsl, U B 0COOEHHOCTH MOJPACTAIOUIETO TOKOJEHHUSI.

E] PauunonanbHoe npupoponosb3oBaHde — THI B3aUMOOTHOLLIEHHUH YesoBeKa ¢
OKpY2KalolLel cpelod, NMpH KOTOPOM YeJsIOBEeK CII0COOEH padyMHO OCBaWBaTb
NPUPOJIHBIE PECYPChl U MPEJIyNpeKaaTh HeraTHBHbIE MOCJEICTBHUS CBOEH Jiesi-
TesibHOCTH. [IpuMepoM palMoHaNbHOTO MPHUPOONOJIL30BAHUS SIBJSETCS HC-
M0JIb30BaHHE MAJIOOTXO/IHBIX U OE30TXOAHBIX TEXHOJOIHH B MPOMBILIJIEHHOCTH,
a TakxKe KOJIOrH3allusi BeeX cdep X03sHCTBEHHON AesTe/IbHOCTH YesloBeKa.

NOOTXOAHbIX 1 6€30TXOAHBIX TEXHONOruni. NprBeanTe npyMepbl X NPUMEHEHUS B BaLLeM
pernoHe. 3. B yem, Ha Ball B3rnsd, 3aKo4aeTcs cMbICi pasbl « TpaHcnopTHas cmcTema
MOXET 6bITb 9KOMOrM4ECKN YUCTOW NMNLLb B TOW Mepe, B KAKOW YNCTbl e UCTOYHUKU SHep-
rmn»? OTBET MOSICHWTE Ha KOHKPETHbIX npumepax. 4. Oxapakrepuaynte HanpasieHus
paboT, NPOBOAUMbIX B HaLLen CTpaHe AN COXpaHeHus 6mopasHoobpasnsa u reHodoHaa
>KMBOW Mpupofbl.

. 1. O6bACHUTE NOHATME «paLMOHanbHOE MPUPOLONONb30BaHne». 2. Packponte cyTb ma-




CnoBapb OCHOBHbIX TEPMWUHOB
W NOHATUM

A6uotnueckue ¢akrTopbl (0T Tpeu. @ — oTpulanue, biotic6s — MKUBOH, KHU3-
HEHHbIH) — 3J1eMEeHTbl HE?KUBOH MPUPOJIbI, KOTOPbIE TPSIMO WM KOCBEHHO BJIMSIOT Ha
OpPraHU3M H BbI3bIBAIOT y HETO OTBETHYIO pPeaKlIuIo.

Arpoakocucrembl (0T rped. agrés — ToJe U 9KOCUCMEeMA) — HCKYyCCTBEHHble
9KOCHCTEMbI, CO3/IaHHbIE U HCIOJb3yeMble UeJIOBEKOM JJIsl TIOMYUCHHUS CeIbCKOX035H -
CTBEHHOMH TPOJYKLUMH UK OT/bIXA.

Ananrtauus (ot Jar. adaptatio — npuaaxkuBaHue, npucnocodJeHue) — Mpu-
3HAK MJIH KOMILJIEKC MPHU3HAKOB, 00€CMeunBaloliuX BbKHBAHWE H PA3MHOXKEHHe opra-
HU3MOB B KOHKPETHOH cpejie 0OUTaHHUSI.

Annorenes3 (oT rpeu. dllos — Apyro#l, UHOH, génesis — MPOUCXOKIEHHE, BO3-
HHKHOBEHHe) — TyTb PA3BUTHSI YACTHBIX aianTalllii, He H3MEHSIIOUIUX YPOBEHb
opraHusaluu oco0ell W TO3BOJSIOUMX UM GoJjiee MONHO 3aCeJNUThb MPEXKHIOn Cpey
O0OUTaHHUS.

AHanoruunbie (0T rpeu. analogia — COOTBETCTBHE, CXOJCTBO) OpPraHbl — Op-
raHbl, UMelollHe pa3Hoe TIPOUCXOXKIEHHE W HEOMHAKOBDIH MJ1aH CTPOEHHSI, HO BbIMOJI-
HSIOIME OJIMHAKOBbIE (DYHKIMH M 00JIAaiolHe BHEIIHUM CXOICTBOM.

AHTHOOLLIECTBEHHOE MOBEJeHWe — TMOCTYMOK MJIH CHCTEMa MOCTYNKOB JIHYHOCTH
(rpynmbl Jiiofei), HapylaloUIMX OpUIIMaJbHO YCTAHOBJEHHbIE B 0OLIEeCTBE MPABOBble

HOPMBI.
AHTponoreHHbie akropbl (0T rpeu. dnthropos — uesoBek, génesis — TMpo-
MCXOXKIEHHEe) — pasHooOpasHble BHJbI JESTEJbHOCTH YeJIOBeKa, BJIMSIOLIME KaK Ha
caMM OpTaHU3Mbl, TaK U HA MX MeCTOOOUTAHHUS.
Apean (0T Jjat. area — TUIONLIA/b, TPOCTPAHCTBO) — YaCTh 3€MHOH MOBEPXHOC-

TH, B NpeJiesiaX KOTOPOH pacrnpocTpaHeHbl U MPOXOAST MOJHbIH LUK PAa3BUTHSI 0COOH
JIAHHOTO BMJA.

AporeHes (0T rpeu. dir0 — MOJHAMAIO, génesis — MPOUCXOXKJIEHHEe, BO3HUKHO-
BEHHE) — 3BOJIOLUMOHHBIN MyTh Pa3BUTHsl aianTaluil IWIHPOKOro 3HAUEHHUs], MOBbILLIA-
I0LIMX YPOBEHb OpraHudauuu ocobell U Mo3BOJSIOILMX UM PACLIMPUTh Cpely 0OUTaHUS
WJIM TIEPEATH B HOBYIO Cpe]Ly.

AtaBu3mbl (OT JaT. afauus — NPeoK) — TMPHU3HAKHM OTAAJEHHBIX MPEIKOB, MO-
SIBJSIIOLINECS] Y HEKOTOPbIX COBPEMEHHBIX OPTaHU3MOB KaK OTKJOHEHHe OT HOPMBI.

Aspaums (ot rped. aér — Boslyx) — obecrnedyeHne (HachllleHHe) cpelibl BO3-
JlyXOM.

Aspenxuma (0T rpeu. aér — BO3NyX, énchyma — TKaHb) — TKaHb, 3aracaro-
11as1 BO3ayX B OOJIBLIHX MEKKJIETHHKAX Y BOAHBIX U GOJOTHBIX pacTeHHH.
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Bakrepuodarn — rpynna BuUpycOB, KOTOpble Topa)aioT OGakTepualbHble
KJIETKH.

Benroc (ot rpeu. bénthos — ray6uHa) — opraHu3mbl, oGUTaIOLIME HA JIHE BO-
JloemMa WJM B TOJIlIE JIOHHOTO TPyHTa.

Buoreoueno3 (ot rpeu. bios — XKusHb, gé — 3emiist, koinds — obuwmin) —
MCTOPHUYECKH CJIOXKMBIIASICS COBOKYMHOCTb »KHMBbIX (OHOLIEHO3) M HEXHUBBIX (GHOTOM)
KOMIOHEHTOB OJHOPOJIHOTO YYaCcTKa CYLIH, TJle MPOUCXOAMT KPYroBOPOT BEUIECTB M
npeBpauleHre Hepruu.

Buonornueckas cucrema (6uocucrema) — OHONOTMUECKHH O0OBEKT, COCTOSIIMN
13 B3aWMOCBSI3aHHbIX H B3aUMOJIEHCTBYIOLIUX 3J€MEHTOB U 00Jafalol1i CBOHCTBAMU
LLeJIOCTHOCTH, OTHOCHTEJIbHOH YCTOHYHBOCTH, @ TaKKe COCOOHOCTbIO K Pa3BUTHIO, Ca-
MOBOCIIPOM3BEJIEHUIO W afanTallli K BHEIIHEN cpeje.

Buosornueckas ssosouusi — noctynaresibHbld HanpaBJ/eHHbIH HCTOPHUECKHH
MPOLECC U3MEHEHHS »KUBBIX OPraHM3MOB M HX COOOLIECTB, MPUBOAALLMN K O0Jiee BbI-
COKOH CTYNEHW HUX PA3BUTHS.

Buonoruyeckuii mporpecc (0T Jart. progressus — JBHXKeHUe BIepea) — Ha-
npaBJieHue BOJIOLMH, XapaKTepU3YIollleecs MOBbILIEHHEM NPUCIOCOBJEHHOCTH opra-
HHU3MOB OMNpe/ieIeHHON CHCTeMaTHUeCKOH TPYMIbl K OKPY2KalolleH cpejie.

Buonornueckuii perpecc (ot nar. regressus — BO3BpallleHHe, JBHXKEHHE Ha-
3ajl) — HanpapJeHHe 3BOJIOLMH, XapaKTepusylollleecsi CHUXKEHUEM TPUCIOCOOJIeH-
HOCTH OPraHH3MOB OIPEJeJCHHON CUCTEMATHYECKOH IPYNIbl K YCJIOBUSAM OOUTAHUS.

buomacca akocucTrembl — oflee KOJHYECTBO OPraHUYECKOro BELIeCTBAa BCEX
JKUBBIX OpPraHM3MOB, HAKOIMMBLIEroCsl B JAHHOH 3KOCHCTEME 3a TpeblLyllril nepro
ee CylIeCTBOBaHHSI.

Buocdepa (ot rpeu. bios — kusHb, sphdira — wap) — oboJsiouka 3eMJH, co-
3/IaHHAasi ¥ 3acesieHHasl }KUBLIMH OpraHU3MaMH.

Bbuotnueckune akropsl (0T rpeu. biotic6s — KUBOH, KU3HEHHDIH ) — 3JIEMeH-
Thl XKMBOH MPUPOJIbI (>KHBbIe OPTAaHWU3MBbl), BJHUSIIOLIHE HA OMNpeeJeHHbIH OpraHuaM M
BbI3bIBAIOLLIHE Y HETO OTBETHYIO PEAKLHIO.

Buoron (oT rpeu. bios — XKu3Hb, [6POS — MeCTO) — y4acTOK TEPPUTOPHH C
OAHOPOIHBIMH YCJOBUAMH CPEUbI.
BbuoueHos (ot rpeu. bios — KH3Hb, ROinOs — OOLIMH) — HCTOPUUECKH CJIO-

JKUBLLIAsACS COBOKYITHOCTb B3aMMOCBSI3aHHBIX MOMYJSILKI pacTeHUH, yKUBOTHBIX, TPH-
60B U MMUKPOOPTaHU3MOB, HACEJSIOUIMX SKOJOTHYECKH OJHOPOJAHYIO cpelly OOHTaHHs.
Bopbba 3a cyuwiecrBoBaHMe — COBOKYIHOCTb MHOT0OOPa3HbIX M CJIOXKHBIX
B3aUMOJICHICTBUI OPraHU3MOB MexXKJy COOOH W € OKPYKAIOLWMMH HX YCJOBUSIMH
BHEILHEH Cpellbl.
Bun — wucropuyeckn cioKUBLIAsCS COBOKYMHOCTb MOMyJsILUFA, 0COOH KOTOPBIX
CXOJIHBI 0 MOP(OJIOTHYECKHUM, (PU3UOJOTHIECKHM U OMOXUMHUYECKHM [PU3HAKAM, CBO-
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OOHO CKPeLIMBAIOTCSl U 1AI0T MJIOJOBUTOE MOTOMCTBO, MPUCIOCOOJEHbl K ONpeeseH-
HbIM YCJIOBUSIM Cpellbl U 3aHUMAIOT B MpUpoje oOLLyl0 TEPPUTOPUIO — apead.
BunoBasi HachIlLEHHOCTh — KOJIMUECTBO BUJIOB, MPUXOASAIIUXCSA HA €UHHUILY T1J10-
Waad Wik elMHuly obbema GuoTona.
Bunosoe 6oratctBo — 00lilee KOJMYECTBO BHUAOB, OOUTAIOLIMX B OMpeaeseHHOM
ouoTore.

Bunoo6pazoBaHue — 3BOJIOUMOHHBIH MpOLlECC NpeBpallleHusi reHeTHdec-
KH OTKPBITBIX CHCTEM — TIOMYJIAIUHA B I€HETHUECKH 3aKPbIThle CHCTEMbl — HOBBIE
BUIBI.

BupuoH — mosiHOCTBIO CPOpPMHUpOBAHHASI BUpYCHAsi YacThlia, CnocobHasi K HH-

(bULMPOBAHUIO KJIETKH-X035HHA.

Bupoun — nHMEKUMOHHbBIH areHT, MPeACTaBJSIOUUE CO60H HUBKOMOJIEKYJISIPHYIO
KOJIbLIEBYIO OfiHOLIenoueuHyto MoJsiekysry PHK, He Koxmpytoliyto co6cTBeHHbIe OeJKH.

Bropuunas mponykuus — OGuomacca, co3aaHHasi reTepoTpo(HBIMH OpraHM3Mamu
(KOHCYyMEHTaMM U pelylieHTaMK ) H3 OPTraHMueCcKOro BEIIECTBA MOCJe ero YacTHUHOroO pac-
LLIeTI/ICHHS].

Turpodutsbl (0T rpeu. hygros — BaaxHbli, phyton — pacTeHue) — pacTeHws,
JKUBYLIHE HA OOWJIBHO YBJIA’KHEHHBIX MOYBAX M MPH BBICOKOH BJIAXKHOCTH BO3/yXa.

[uppobuonThl (OT rpeu. Afydor — Boja) — OpraHU3Mbl, OOMTAIOIIHE B BOJHOU
cpejie.

luppocdepa (ot rped. hydor — Bopa, sphdira — 1ap) — BOJHAsi cpela
JKU3HH.

Tuppodurel (ot rpeu. hjdor — Bona, phytén — pacreHue) — pacreHusi, oOU-
Talollde B BOJHOW CpeJie.

Tomeocras (ot rpeu. ~16moios — MNOAOOHbBIH, OMHAKOBLIH, SIASIS — HENOIBHK-
HOCTb, COCTOSIHHE) — CIIOCOOHOCTb MOMYJISILIMK TOUIEPXKUBATh YCTOHUYHBOE JIMHAMM -
yeCcKoe paBHOBECHE B M3MEHSIIOIINXCS YCJIOBHAX CPEbl.

TomoiioTepmubie (0T rped. 16mM0Oi0S — ONMHAKOBLIH, CXOHbIH, thérme — Ten-

JIO) OPraHu3Mbl — OPraHHU3Mbl, CIIOCOGHbBIE MOIEPKUBATH OTHOCHTEJBLHO TOCTOSIH-
HYIO0 TeMIiepaTypy Teja MpH U3MEHEHHH TeMIepPaTypbl OKPYKaIoled CPe/ibl.
Tomonornunbie (0T rpeu. homologia — COOTBETCTBHE) OpraHbl — OpraHbl,

MMEIoILME e/IMHOE MPOUCXOKAEHHE, OOLLUH MJ1aH CTPOEHHS, HO BbIMOJHSIOLIME pPa3Hble
(OYHKIMH W yTpaTUBLIME BHELIHEE CXOJCTBO.

Hetput (ot nat. detritus — uCTepPThIl) — MepTBOE OpPraHHyecKoe BeleCTBO
(oTMepluMe OCTaTKH pacTeHUH M rpubOB, TPYIbl U 9KCKPEMEHThl KMBOTHBIX C COJEP-
YKAUIUMUCS B HUX GaKTEepPHUSMH ).

JeTpuTHble Lenu NUTaHusl — TMUILIEBbIE LEMNH, KOTopble HAYMHAIOTCS C AETPHUTA,
BKJIIOYAIOT PEIyLEHTOB Pa3HbIX MOPSAKOB W 3aKaHYMBAIOTCS MHHEpPaJbHBIMH BELleCT-
BaMH.



CnoBapb OCHOBHbIX TEPMUHOB 1 MOHATMI 223

Jduseprenuus (0T JiaT. divergo — OTKJOHSIIOCH, OTX0XKY) — pacXoxKeHHe MpH-
3HAKOB ((peHOTUTOB) y POJACTBEHHBIX OPraHM3MOB WJIM WX TPyMM, OOUTAIOLIMX B pas-
HbIX 9KOJIOTHUECKHX YCJIOBHSIX.

Hpeii reHoB — pe3koe W ciydailHOe M3MeHeHHe KOHIEHTpPAlMH MeHOB B I'eHO-
hoHae NOMyJISILUH.

EmMKocTb cpeapl — MakcHUMaJbHasi YHCJIEHHOCTh MOMYJISILUK, ONpejiesisieMasi BO3-
MOKHOCTBIO Cpeflbl 00ecreynTb ee HeOOXOIMMbIMU pecypcaMu Jisl CyLIeCTBOBAHHUSI.

EctectBeHHblil oT00p (no JlapBuHy) — mnpoliecc BbDKHBAHHSI U PAa3MHOKEHMS
HauboJiee NPUCTIOCOOJIEHHBIX K YCJIOBUAM 00MTaHUsi 0cobell U rubesib MeHee MPUCIIO-
COOJIEHHBIX.

EctecTBeHHbIN O0TGOP (110 CUHTETHUECKOH TEOPHUH SBOJIIOLMH) — HarpaBJeHHbIH
MCTOpPUUECKUH TIpoliecc auddeperimainy (M36upaTebHOr0 coxpaHeHusi) (PeHOTHITOB
M BOCTIPOM3BEJIEHHs] alaliTUBHbIX F€HOTUIIOB B MOMYJISILHSIX.

)KuBoe BelecTBO — COBOKYMHOCTb BCEX JKHUBBIX OpPraHM3MOB Ha 3emJie C HX
CMOCOGHOCTBIO K Pa3MHOXKEHHMIO M PACTIPOCTPAHEHHUIO Ha TiaHeTe, K GopbOe 3a Mully,
BOJLy, TEPPUTOPHIO, BO3IYX.

3arpsisHeHMe OKpykKamllei cpeiapl — MOCTYIJIEHHE B Cpelly HOBbIX, HeXapak-
TEPHBIX IS Hee TBeP/bIX, KUAKMX M ra3006pasHbiX BEleCTB JHUOO MpEeBbILIECHHE HX
€CTeCTBEHHOr0 YPOBHSI B OKpy»Kalolleil cpeie, KOTOpOe OKa3blBaeT HeraTUBHOE BJIHS-
HHe Ha Ouocdepy.

3aka3HMK — yyacTOK OXpaHseMOH MPUPOIHONH TEPPUTOPHH, HA KOTOPOH MOCTO-
SIHHO MJIH BPEMEHHO 3amnpelleHbl OT/e/ibHble BH/bl XO35HCTBEHHON JIesITe/IbHOCTH ye-
JloBeKa (pblO0JIOBCTBO, 0XOTA, CEHOKOC).

3anoBegHUK — 0c0o60 oxpaHsdemasi rOCyIapCTBOM TEPPUTOPHS, TOJHOCTbIO HC-
KJIIOUeHHAas1 U3 XO3sIHCTBEHHOH JIesITEJILHOCTH UeJIOBeKa.
3oHa HOpMaJIbHOM KHU3HENEATENbHOCTH, UJIH 30Ha HOPMbI, — JHATIA30HbI CHUJIbI

BO3/leHCTBHS (pakTopa (MX JiBa), B Npejesax KOTOpbiX HaOJ01aeTcsi yMepPeHHbIH poCT
M pa3BUTHE OpraHuWaMa, HO €ro pasMHOXKeHHe 3aTPyAHEHO JHOO HEBO3MOXKHO.

3oHa ontumyma (0T JiaT. optimus — HaWIydllWid) — J1ana3oH CHJIbl BO3JEH-
CTBHSI (hakTOpa, B Mpejiesiax KOTOPOro OpraHuaM MposiBJAseT MaKCUMaJIbHYIO KH3He e -
TeJIbHOCTh, HAOJIONAETCSI €r0 AKTUBHBIA POCT, PA3BUTHE W PA3MHOMKEHHE.

3oHa neccumyma (OT JaT. pessimum — TPUIHHATb Bpe), UM 30HA YyrHere-
HUSl, — JManasoHbl CUJIbl BO3IEHCTBHUS (hakTopa (X JBa), B Tpefiesiax KOTOPbIX KH3-
HeeATeJIbHOCTb OpraHudMa HAaCTOJIbKO CHU2KE€HA, YTO HEBO3MO2KHbLI €ro pOCT U pa3BH-
THE, HO COXpPaHseTcsi BO3MOXKHOCTh /ISl CyIIeCTBOBAHHSI.

3oo0ueH03 (0T rped. 200n — KUBOTHOE, k0inds — oOUIMI) — COBOKYIHOCTh
TMOMyJISMH KHBOTHBIX, HACEJSIONIMX ONpeie/IeHHbIH OHOTOTI.

Usonauua — Hanuuue 6apbepoB pa3jiMuHON NPUPOJIbI, NPENSITCTBYIOUIMX OOMeHY
reHaMu MexJly MOTyJsIUSIMA B pe3yJibTate CBOGOJHOTO CKpelllMBaHusi ocobell (maH-
MHKCHH ).
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UckyccTBeHHbII 0TOOp — TMpoliecc BbIGopa ueJoBEKOM HauboJiee 1IEHHBIX B XO-
351ICTBEHHOM OTHOLLIEHHH >KUBOTHBIX W PACTEHHH W HCIOJb30BAHWE WX YISl JaJbHel -
1LIero pasBe/ieHHs.

Kararene3 (ot rpeu. kata- — npucraBka, o6o3Hauaiollasi JBH:KEHHE CBEPXY
BHU3, génesis — TMPONUCXOXKIEHNHE, BO3HUKHOBEHHE) — TMyTb Pa3BUTHS ajanTauuii,
CHHXKAKOLIMX YPOBEHb OPraHU3aldi 0COOCH M MO3BOJSAIOILUX UM 3aCeJIUTh OoJiee Mpo-
CTYIO cpely oOUTaHMUs.

Knaccudukauusi opranuamoB — ycjioBHOe pacripeiesieHre Bceil COBOKYIHOCTH
JKMBBIX CYLLECTB 110 ME€pPapXHYECKUM COMOAUMHEHHBIM T'PYMNaM B COOTBETCTBMH C Ka-
KHUMH-JIH00 OOLUMMH TIPU3HAKAMM.

Knumar — COBOKYMHOCTb MHOTOJIETHHX, OTHOCHTE/IbHO MOCTOSIHHBIX MOTOAHBIX
YCJIOBHH /151 IAHHOH MECTHOCTH.
Kommencanuam — (o1 sat. commensalis — coTpane3Huk) — THI B3aHMOOT-

HOLUEHHUH, MPH KOTOPOM MOMYJISILMST OHOTO BHAA HM3BJICKAET MOJb3Yy, He TPUHOCS HU
Bpe/a, HH M0JIb3bl MOMYJSLHH JAPYroro BUA.

KoHnBeprenuus (0T JiaT. convergo — NpUOJHKAIOCH, CXOKYCh) — He3aBUCHMOe
pa3BUTHE CXOJHbBIX TPU3HAKOB (CXOXKJIEHHE MTPU3HAKOB) y HEPOJICTBEHHBIX OPraHH3MOB
WM MX TPyMI, 0OUTAIOUIUX B OMHAKOBOH cpejie.

KonkypeHuus (ot sat. concurrentia — cornepHU4eCTBO) — B3aMMOHEBbBIMOHbIH
THUIT B3aUMOOTHOLLUEHHH MKy BHAAMH CO CXOAHBIMH MOTPEOHOCTSIMH.

KoHcymeHTbl (OT JaT. consumo — notpebJisiio), Wik NOTpeduTen, — reTepo-
TpoHble OPraHU3Mbl, NOTPeBJISIONINE XKUBOE OPraHuuecKoe BeLIeCTBO U Nepeaaloliife
COMlepP2KALLYIOCS] B HEM HEPTUIO 110 THILEBLIM LETSIM.

Kocmonoautsl (ot rped. cosmopolites — rpaxaaHuH MHpa) — BHJIbl, UMEIOIIIHE
OOLLMPHBIN apeasl pacnpoCTpaHeHUs B Npeaesax padHblX KOHTHHEHTOB.

KpnTepuﬁ BUa — COBOKYITHOCTb XapaKTE€PHbIX OJHOTHUITHBLIX IMPHU3HAKOB, 110 KO-
TOPbIM CXOXKH 0COOM OJIHOTO BUJIA, @ 0COOM Pa3HbIX BUIOB Pa3jinyaioTcsl.

KpyroBopor BelectB — UHMKJIUYHbIA, MHOTOKPATHO MOBTOPSIIOLIMHACS MPOLLECC
COBMECTHOI0, B3aUMOCBSI3aHHOTO NPEeBpaLleHHs] U MepeMelleHHsT BelleCTB.

Kcepodutsl (o1 rpeu. xeréx — cyxo, phytén — pacreHue) — pacTeHHs, MpH-
CMoOCOOUBIIIHECS K »KHU3HHU B 3aCylUlJIMBbIX MeCTax (CTGHHX, MYCTbIHAX, IMOJYITYCTbIHAX,
CaBaHHAaX, BbICOKOTOPbSIX).

Jlumurupytoumii (orpannunBatowuii) gakrop — dakrop, Hanbosee OTKIOHUB-
LIMHACST OT CBOEro ONTHMAJIbHOTO 3HAUEHHUSI 110 CPABHEHHIO C JAPYFHMH (aKTOpamu M
OIpeIeJISIIOLLIMI YPOBEHb AKH3HEEATE/bHOCTH OPraHu3Ma B IaHHOH cpejie.

Me3odutbl (0T Tped. mésos — CpelHui, MPOMEXKYTOUHbIN, phyton — pacte-
HUe) — pacTeHusi, oOUTAOLIHE B YCIOBUSIX YMEPEHHOTO YBJIAXKHEHMUSI.

MeTtoanueckuit oT60p — LieJieHanpaBJ/eHHOE BbIBEJEHUE YeJOBEKOM MOPOJL XKH-
BOTHBIX WJIH COPTOB pacTeHHH.
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MukoueHo3s (ot rpeu. mykes — rpub, koindés — o61mii) — cooOl1ecTBO pas-
JIMUHBIX BUIOB TPHOOB.

Mukpo6oueHo3 (0T rped. micros — MaJblii, koinds — O0OILIHI) — COBOKYI-
HOCTb GaKTepUil U MPOTUCTOB.

Mytyanuam (0oT satT. mutuus — B3aWMHBIN) — B3aHMOBBITOJHBIN U 0653aTEJb-
HbIA /151 2KU3HU XOTs1 Obl OHOK W3 MOMYJISILKME THIT B3AUMOOTHOLLIEHHH.

HacnencTBeHHOCTb — CBOWCTBO OpPraHU3MOB TepeaBaTh MOTOMKAM CBOHW TPH-
3HaKW U CBOHCTBA.

HayueHune — npucnoco6urtesibHoe U3MeHeHHe MOBeeHUsI B peayJsbTate Mpe-

LIECTBYIOLLETO OMbITa, 3a CYET Yero JAOCTHraeTcs WHAMBHAyasJbHOE TMPHCIOCOO/eHHe
JKUBBIX OPraHU3MOB K cpejie 0OUTaHus.

HauuoHanbHblil napk — OOUIMPHBIA OXpaHSEMbIH y4acTOK TEPPUTOPHUH, HA KO-
TOPOM PACMOJIOXKEHBI MPHPOJIHbIE KOMIJIEKCHI, MPEACTAaBJAIONIME HCTOPHYECKYIO, KO-
JIOTHYECKYIO H KYJIbTYPHYIO LIEHHOCTb.

Heiicron (ot rpeu. neustés — TJaBaloUiMi) — OpPraHU3Mbl, CBSI3aHHBIE C MO-
BEPXHOCTHOH MJIEHKOH BOJbl U OOUTAIOLLIME TTOCTOSIHHO MJIM BDEMEHHO Ha 3TOW TUIeHKe
WJIH JI0 5 CM BIJyOb OT €€ MOBEPXHOCTH.

HekToH (0T rpeu. nektds — mIbIBYLIMI) — OpPraHu3Mbl, oOUTAIOLIME B TOJILE
BOJIbl U BeJlyllle aKTHUBHBIH 00pa3 »KU3HH.
Heonpenenennasi (MHauBHayadbHasi) U3MEHUYMBOCTb — TMOSIBJEHHE Y OTAEJBHO

B35ITOH 0COOM B Mpefieiax OJHOT0 COpTa, MOPO/bl, BUAA HOBOTO NPH3HAKA, KOTOPbIH He
BCTpeYasics y poJUTeNEeH.

Hoocdepa (chepa pazyma) — Boiciias craausi pa3Butus 6uocepbl, MpU KOTO-
pofi pasymHasi 1eATe/IbHOCTb YeJOBEUECTBA CTAHOBUTCA TJIABHOH JIBHKYLIEH CUJION ee
Pa3BUTHSI.

Okpyxatowas cpeia — COBOKYIHOCTb BCEX NMPUPOJHBIX TeJ, CHJ U SIBJEHHH Ha
nsianere 3emJisi, B KOTOPOH CYILIECTBYET XKHU3Hb.

OnpepenenHas (rpynnoBasi) \3MEHUYMBOCTb — T10SIBJIEHHE OJIMHAKOBbIX MPU3HA-
KOB Y Bcex ocobeil U UX MOTOMCTBA MOJ ACHCTBUEM H3MEHHBILIEroCs hakTopa cpepl.

OnycTbiIHMBaHKE — COBOKYITHOCTb [IPOLECCOB, KOTOPbIE NPUBOAAT K yTpaTe MpH-
POJIHBIM COOOIIeCTBOM CIJIOIIHOTO PACTHUTENLHOTO MOKPOBA C HEBO3MOMKHOCTHIO €ro
BOCCTaHOBJIeHHUsT 6€3 y4acTHs YesoBeKa.

OxpaHa npupoabl — COBOKYMHOCTb MEXXIyHAPOJAHbIX, IOCYIAPCTBEHHbIX U pe-
THOHAJIBHBIX MEPOMPUATHH YIS COXPAHEHHsl, PALIMOHANBHOTO HMCIMOJIb30BAHUS H BOC-
MPOW3BOJICTBA MPHUPOALI 3e€MJIH B MHTEpecax HbIHE JKHUBYLIEro W OyAylIMX MOKOJEHHH
JHoAeH.

[TamsATHUK npupoabl — OT/IEJBHBIH OXpaHsaeMbli MPUPOAHBIH 0OBEKT KUBOH HJH
HE)KHBOW TPUPOJbI, YHUKAJbHBIF B HAay4yHOM, KyJIBTYPHOM, HCTOPHKO-MEMOPHAJILHOM
WJIM 9CTETHYECKOM OTHOLLIEHHH.
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[lapa3utusm (ot rpeu. pardsitos — HaxjeGHUK) — THM B3aUMOOTHOIIEHHH MO-
MyJIsILKA pasHbIX BMJOB, W3 KOTOPBIX OJIHA MOMYJsiLMs (11apasuT) MCHOJb3yeT APYryto
(X03s1MHA) B KaueCTBe Cpeflbl U UCTOUHHKA TMHIIH.

[Tapa3uTbl — opraHu3Mbl, KOTOpbIE KUBYT 3a cyeT ocobGel apyroro BUaa, OyaydH
TECHO CBSI3aHHBIMH C HMMHM B CBOeM KM3HEHHOM LMKJE Ha OOJblIeM MM MeHbLIeM
€ro NMpOT?KeHHH.

[TacTOuiHbIe Llenu NUTaHUsl — TIHILEBbIE LIEMH, KOTOPble HAYUHAIOTCA C MPOJIY-
IIEHTOB M BKJIIOYAIOT KOHCYMEHTOB PasHbIX MOPSIKOB.

[lepBuunas npoaykuuss — OGuomacca, Co3aaHHash aBTOTPO(HBIMU OpraHU3MaMu
(npomylieHTaMK ) W3 MHHEPaJIbHOIO BellecTBa B rpolecce GoTo- UIH XeMOCHHTE3A.

MnaHkToH (0T rpeu. planktés — napsiuit, OayKAAIOLUIMI) — OpraHu3Mbl, 06H-
Tatolle B TOJILE BOJbI M BeIyllHe MacCHBHbIA 00pa3 XKHU3HH.

[MoiikuaorepmHble opraHu3Mbl (OT rped. poikilos — u3MeHUMBbIH, thérme —
TENnJo0) — OpPraHu3Mbl, TeMIEpaTypa TeJa KOTOPbIX HEMOCTOSIHHA W U3MEHSIeTCsl BMeC-
TE C TEMIEPATYPOH OKpYKaloUEeH Cpelbl.

[Monyasumsi — rpynna ocoGel oAHOrO BHAA ¢ 0OLIUM FeHO(OHIOM, HAXOASIUXCS
BO B3aUMOJCHCTBUU MexKy COOOH M HaCeJsIoLHX 00LLYy0 TEPPUTOPHUIO.

[TonyasiuoHHble BOJMHBI (BOJHbI XU3HM) — OoJiee WM MeHee peryJsipHble Ko-
JeOaHUsT YUCJICHHOCTH, CJIydalHbIM 00pa3oM H3MEHSIOIME YacTOTy BCTPEYAEMOCTH
F€HOB W MyTalU# B MOMYJISILHUSIX.

[ToTok reHoB — ciydaiiHbiii 0OMeH reHaMH MeXKIy MOMYJISIIHSIMH OJHOTO BHIAA B
pe3yJsibTaTe MUrpauudu ocooei.

[Ipenenbl BIHOCAMBOCTH, UM MPeENeNabl TOJePAHTHOCTH (OT Jart. tolerantia —

TeprieHHe, BIHOCJIMBOCTh ), — JIMAMa3oH CHJIbl BO3AEHCTBHs (hakTopa, B KOTOPOM BO3-
MOKHA YKH3HEESATEJIbHOCTh OPraHu3Ma.
[Iprcnoco6aeHHOCTb — COBOKYMHOCTb afanTaiuil (0co6eHHOCTeH BHEIIHEro H

BHYTPEHHETO CTPOeHHsI U TIOBeJieHHsl OpraHu3ma ), KoTopble 06eCcneunBatoT /st JaHHO-
ro BHJA MPEUMYILECTBA B BbIKHBAHUH M OCTAaBJIEHUH [OTOMCTBA IMPH OMpPEAeJCHHbIX
YCJIOBUSIX CpE/Ibl.

[Mpoaykiys aKocucTeMbl — KOJHYECTBO GHOMACCHI, 06pasdylolleicst B 5KOCHCTe-
Me Ha eJIUHHMIe TJIOLIAJH WK B e/luHnlle oObemMa OUOTONA 3a €IMHUIY BpeMEHH.
[ponyuenTsl (0T JaT. producens — CO3/AIOILIWI), WX NPOU3BOAUTEIU, — aB-

TOTPO(HBIE OPTAHU3MbI, CUHTE3UPYIOLLIMe OpPraHMYeCcKoe BEleCTBO M3 MHHEPaJbHOro
C HCIO0JIb30BAHUEM SHEPIHH.

Paccynounas aesitenbHOCTL — CHOCOOHOCTD K BbITNOJHEHHIO aIallTUBHOTO MOBE-
JICHUECKOTO aKTa B CJIOXKUBILIEHCS CHTyallHH.

PaunonanbHoe npupoponosb3oBaHWe — THUI B3aUMOOTHOLIEHHH uejioBeKa C
OKpy2Kalolllel Cpejlod, NpH KOTOPOM ueJjioBeK crocobeH padyMHO OCBauBaTh MPUPOJL-
Hble Pecypchl U NMpeynpexKaaTh HeraTHBHbIe MOCJAEACTBHSI CBOEH AeSTENbHOCTH.
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Penyuentsl (0T sat. reducens — BO3BpallAOLIMil), WK pa3pyliuTed, — re-
TepOTpO(HbIE OPraHu3Mbl, paspyliaioliiie MepTBOe OpraHHYecKoe BelIECTBO JII0OOro
MPOUCXOXKEHHST IO MUHEPAJILHOTO.

Pesepsar — wHeGoJbliasi pUPOJHAsS OXpaHsieMasi TePPUTOPHsI, CO3JlaHHAas Jijist
0XpaHbl OJIHOTO M3 3JIEMEHTOB MPUPOJHOTO KOMILIeKca.

PynumenTsl (0T JaT. rudimentum — 3a4aToK) — HeI0Pa3BUTble OpraHbl COBpe-
MEHHBIX OPraHUu3MOB, KOTOpble ObIJIH XOPOILO Pa3BUThI Y MX MPEIKOB.

Cum6u03 (0T Tpeu. symbiosis — COBMECTHAS »KU3Hb) — JJIUTEJIBHOE COXKH-
TEJILCTBO TIOMYJISILMA JIBYX WJIH HECKOJIbKMX BHJOB, M3BJIEKAIOIMX U3 HErO B3aUMHYIO
WJIH OJITHOCTOPOHHION MOJIb3Y.

Ckaepodutsl (0T rpeu. sclerés — TBepaplil, phytén — pacrenne) — pacTeHust
CO CHHXKEHHOM TpaHcnupalued 1 CrnocoGHOCTbIO aKTHBHO JIOOLIBAThL BOJIY TMPH €€ He-
JIOCTaTKe B MOUBe.

Coo6uiectBo — Jit06asi COBOKYMHOCTb TOMYJISILMA pasHbIX BHIOB, B3anMOJEH-
CTBYIOLIMX MeXy cOGOM M CYIIECTBYIOIIMX B 00lIel cpeje.

CooTHocuTeNbHasi (KOppeasiTHBHASI) U3MEHUYHUBOCTb — H3MEHEHHE KaKOro-To
OJIHOTO OpraHa WJIM Y4acTd Teja BCJe/l 32 UBMEHeHHeM JIPyruX YyacTell opraHuama.

Couua.anaﬂ uepapxua — CHUCTeMa CBsI3eH MEXKAY YJeHaMu IpyMiibl B BUAE CO-
MOJAUYHHEHHsT 0COOeH ApYT APYTY.

CouuanbHas cpeaa — KOHKpPETHbie OOIIeCTBEHHbIE OTHOLIEHHS, TPaJHIKH,
HpPABCTBEHHbIE W MPABOBbIE YCTAHOBKH, MPH KOTOPBIX POXKAAETCS M XKHUBET YeJIOBEK.

Cpena XHM3HM — 4acTb NMPHUPOJIbI C OCOOBIM KOMIIEKCOM (PaKTOPOB, /s Cylle-
CTBOBAHUSI B KOTOPOH Yy pasHbIX CHUCTEMATHUECKHX TPYMIM OpPraHU3MOB ChOpMHpOBa-
JIUCh CXOJIHbIE aJanTalliH.

Cpena o6MTaHUSI — YacTb NPUPOJIbI, KOTOPAs OKPY:KAaeT OpPraHu3M U C KOTOPOH
OH HENoCpeaACTBEHHO BSaHMOﬂeﬁCTByeT B TeyeHHe BCero KM3HEHHOr'o HukJia.

CreHoOMOHTDI (0T rpey. stends — y3Kui, bios — »KU3Hb) — BHbl OPraHW3MOB,
MMeIOlIHe Y3KHe TMPejiesibl TOJEPAHTHOCTH H CMOCOOHbBIE CYLIECTBOBATL HA HEGOJIBIIMX
TEPPUTOPHUSIX C OTHOCUTEJILHO MOCTOSIHHBIMH YCJIOBUSIMU CPEJIbl.

CykKyJaeHTbl (0T Jsat. Succulentus — COYHBII) — MHOTOJIETHHE paCTeHHUs,
crnocoGHbIe 3aracaTh BOJY B CBOMX TKAHSX M OpraHax, a 3aTeM 3KOHOMHO ee pacxo-
JIOBATh.

Cykueccus (OT JIaT. SUCCESSIO — TPEEMCTBEHHOCTb, MOCIEI0BATENLHOCTL) —
3aKOHOMEpHasi, MOC/ea0BaTe/IbHASI CMeHA OJIHUX 3KOCHCTEM JIPYTMMH Ha OTpeJesieH-
HOW TEPPUTOPHU TOJL BJAHUSIHUEM HANPABJAEHHOTO H3MeHEHHs] MPUPOJHBLIX (DAKTOPOB HJIH
JIeSITeJIbHOCTH YeioBeKa.

Takcuc (ot rpeu. {dxis — pacnogoxkenue) — (opma MPoCTPAHCTBEHHOH OpHEH-
TallMK OPraHU3MOB 10 OTHOLLIEHHIO K MCTOYHHKY PasparkeHHusl.
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Tonuueckue cBA3U (OT rped. 6p0s — MeCTO) — CBSI3U MEXKJy MOMYJSLHAMH,
KOrjza 0coOM OIHOH MOMYJSIUMH HCIOJb3YIOT 0co0ell APYrof MomyJsiiii B KayecTBe
MeCTOOOHUTAHUST WM HCIIBITHIBAIOT HUX BJHSIHHE HA CBOIO Cpey 0OMTaHHsI.

Tpodmueckue cBsidu (0T rpeu. frophe — nwuia) — CBSA3H MEXJy MOMYJISLUSA-
MH, KOrJa 0cOOH OJHOH MOMyJSMK MOJydaloT THILY 3a cyeT ocobel Jpyrod mnory-
JISILLAH.

Tpoduueckuii ypoBeHb — COBOKYITHOCTL OPraHU3MOB, KOTOPbIE, B 3aBUCHMOCTH OT
crnoco6a WX MUTaHUS U BUIA KOPMA, COCTABJISIIOT OTpe/ie/ieHHOe 3BeHO MUIIEBOH 1IEMH.

YcaoBusi cyllecTBOBaHUS, W/IH YCJIOBUSI XKHU3HH, — KOMIIJIEKC 3SKOJOTHUECKHX
(paxkTopoB, 6e3 KOTOPbIX OPraHW3M He MOXKET CyIIeCTBOBAThb B JIAHHOH cpee.

®a6puueckue cBsA3u (0T JiaT. fabrico — W3TOTOBJSITL) — CBSI3W MEXKIy MOIY-
JSILMSIMH, KOTJIa 0COOM OJIHOM TOMYJISILIMK UCNOJIB3YIOT BblIeJIEHHsT WM MePTBbIE dac-
TH Tesla ocoOeil Ipyroi MonyJisiidk B KauecTBe MaTepualsa Jijisi CTPOUTENbCTBA THE3],
HOp, YOCXKHLL U Jp.

®utoueHos3 (ot rpeu. phytén — pacrenue, koinds — oOUIHMI) — pPaCTUTE]b-
HOe CcOOOLIEeCTBO Ha OMpeleeHHOH TEPPUTOPHH, M3MEHSIolLleecss Kak 10 ce30HaM
rojia, Tak v Mo rojam.

®opuueckue cBsi3u (0T rped. phora — HoOlLeHHe) — CBSI3H MEXKJLy MOMyJIsLHS -
MH, KOrJia 0coGH OJIHOM MOMyJISILMK YYaCTBYIOT B pacCesieHHH ( pacrpocTpaHeHnt ) 0Co-
Oell Apyroi MomnyJsiuH.

®oronepuon (0T rped. photés — CBeT W MepHoj) — JUIMHA CBETOBOTO JIHS, 3a-
BUCSLIAST OT BPEMEHH Tojla BCJeJCTBUE JBHKeHUsT 3emiin BoKpyr CoJiHua.

®oroneproauam (0T rped. photds — CBET U NMepPUOIN3M) — XapaKTepHasi peak-
1IMs1 OPTaHMU3MOB Ha CE30HHBbIE H3MEHEHHs UIMHbI CBETOBOTO JHS, CHHXPOHU3UPYIOIIAs
MX OMOJIOTHUYECKYI0 aKTHBHOCTb C BPEeMEHaMHM Tofa.

®ororponuam (oT rpeu. photds — cBer, {répos — TMOBOPOT, HamnpapJe-
HUe) — POCTOBbIE JIBHKEHUsI OPraHOB PACTEHHH MO/ BJUSIHUEM OJHOCTOPOHHETO OCBe-
LLIEHHUSI.

Llenb nuranusa (muieBasi uenb) — JIMHEHHAs MOC/ENI0BATEJNbHOCTh OpraHu3-
MOB, B KOTOPOH MPOMCXOIUT TO3TAMHbIH MEPEeHOC BEleCTBa U SHEPTHH OT MCTOUHHKA
(npenbiayliero 3BeHa) K noTpeOuTesto (NMocaeIyiolemMy 3BeHy ).

YesoBeueckass paca — HCTOPHUYECKH CJIOXKHUBIIASICSl Tpymnna Jiojell ¢ o6UIuMH
Hac/1e1CTBEHHBIMU MOP(OJOrHYECKHMH 0COOEHHOCTSIMH.

Yucras npoaykuus coobiiecTBa — 4acTb MPOAYKLHMH SKOCHCTEMBI, KOTOpast MO-
»KeT ObITh HCIOJIb30BAHA B Mpeesiax caMOil SKOCHCTEMBI ISl €€ Pa3BUTHUS WM MOXKET
ObITb U3DBSITA YeJOBEKOM 6e3 yliepba sl 9KOCUCTEMBI.

ABPUOUOHTBI (OT rpeu. eurys — WHUPOKUH, bioS — KHU3Hb) — BHJbl OPraHU3-
MOB, MMeIOlIie IHPOKHE TIPe/esibl TOJEPAHTHOCTH U CMIOCOGHbIE 3ace/IsiTh 0OIIMPHbIE
TEPPUTOPHH CO 3HAYUTEJIbHBIMU KOJIEOAHUSIMH YCJIOBHEH CpPeJIbl.
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Jkodgorust (0T Tped. 6ikos — JoM, XKuiuile, [0gos — HayKa, yueHHe) — Hayka,
uagyuaroiasi GHOCUCTEMbl PA3HOTO YPOBHSI OpraHu3aiuu (0T opranuama jo 6uocgepsbl)
1 3aKOHOMEPHOCTH X B3aUMOJIEHCTBHSI.

dKojornueckasi HUIIA — MeCTO BHIA B MPHUPOJlE, BKJIOYAIOlEE €ro MpoCTpaH-
CTBEHHOE TOJI0KeHHE, (PYHKIMOHANBHYIO POJib B COOOILECTBE, OTHOILEHHE K aOUOTH-
UECKHMM YCJIOBUSIM CpPEJIbl.

JKoJoruueckas NJIACTUYHOCTb, WM 3KOJOTHYecKasi BaJeHTHOCTb, — CBOICTBO
BUJIOB aJalITHPOBATLCSI K TOMY WJIM MHOMY JIMara3oHy M3MeHEeHHs! CHJIbl BO3NEeHCTBHUS
(hakTOpoB Cpepl.

dKkosornueckue Gakropbl — CBOHCTBA W KOMIOHEHTbI Cpejlbl 0OUTAHUS, KOTO-
pble BbI3bIBAIOT y OPraHM3MOB MPUCMIOCOOUTENbHBIE peaklMd — aJanTaluH.

JKONOrMUeCKU KPU3UC — HECOOTBETCTBHE PACTYLIMX MACIITAGOB JeATe/IbHOCTH
uesIOBEKa /11 YIOBJIETBOPEHHS CBOUX »KH3HEHHBIX MOTPEOHOCTEH BOCCTAHOBUTE/LHBIM
BO3MOKHOCTSIM TTPUPOJIbI.

JKOJIOTHYECKUIT MAKCUMYM, WM BEPXHUH MNpeae] BbIHOCAMBOCTH, — MaKCH-
MaJlbHOe 3HaueHHe CHJIbl BO3/IEHCTBUS (haKTopa, NPU KOTOPOM MpPeKpallaeTcs »Ku3He-
JeSTeNIbHOCTb OPraHU3Ma.

JKONOrMUeCKU MUHUMYM, WJIH HU2KHUU Npejes BbIHOCAMBOCTH, — MHHUMAJIb-
HOe 3HaueHWe CHJIbl BO3MAEHCTBHSI (pakTopa, MpH KOTOPOM HauMHAeTCs MPOsiBIEHHE
YKU3HEJESTENLHOCTH OpraHu3ma.

JKoJoruuecKkud onTuMym (OT JaT. optimus — HaWIydluil) — KOHKPETHOE
3HAueHHe CHJIbl BO3JlelCTBHs (hakTopa, HauboJee GJAATONMPUSITHOE ISl KU3HEEsATe b-
HOCTH OpraHu3Ma.

JKONOrMUeCKU CNEeKTP BUAA — COBOKYMHOCTb MPeeJoB TOJNEPAHTHOCTH BHIA
M0 OTHOLIEHHIO KO BCEM 3KOJOTHYECKHM (haKTopaM Cpefibl ero 0OUTaHMUsl.

dKocucrema — JI0OOH KOMIJIEKC M3 COOOIILECTBA »KUBBLIX OPraHU3MOB M HEXH-
BBIX KOMIIOHEHTOB CPeJibl UX 0OWUTaHHUsI, CBA3aHHBIX MeKIy co60i 06MEHOM BelllecTBa
M HEPrUH.

AnemMeHTapHOE 3BOJIOLMOHHOE sIBJ€HWe — HarpaB/JeHHOe M HeoGpaTHMoe H3-
MeHeHHe COOTHOLIEeHHs TeHOB B TeHO(OH/IE MOMyJsIUUH B Psiy MOKOJEHHH.

AuaemMuku (OT rped. endémos — MeCTHbI) — BHJbI, UMelolMe OYeHb Y3KHH
apeaJl pacrpocTpaHeHust B Mpejiesiax HeGOJbIIOrO PErHoHa.

Apo3ud MouBbl — paspylieHne TJI0O0POHOTO CJI0s MOUBBI MO/ ACHCTBHEM BeTpa
W BOJIbI.
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