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JIEKITUA 1.
BBEJEHUE

Cyns 1o nemepHbIM PUCYHKAaM JPEBHETO YeJIOBEKa, MOKHO 3aKJIFOYMTh, YTO SKOJIOTHUA, €CIH U
HE JpeBHeHmas mnpodeccus, TO, MO-BUAUMOMY, camas JpeBHsst U3 Hayk. OIIyTHB mHepBbIC
POOJIECKU CO3HAHUS, HALIM MEpBOOBITHBIE MTPEIKHU, JOJKHBI ObLIIM OLEHUTh BaXXKHOCTh CBEJICHHH O
TOM, TJA€ MOXXHO OTBICKaTh ChEIOOHBIE PACTCHHUS, HAJOBUTh JKUBOTHBIX M YKPBITBCS OT
npeciefoBaBIMX UX BparoB. CeroiHs Mbl MOXeM IOCTaBUTh 33aady mupe. YToObl MOIb30BaThCA
JapamMH IpUPOABI HE T'yOst UX, YTOOBI JOOBIBATH IMUIILY, YTOOBI YrabIBaTh, YTO CIYYUTHCS MTOTOM C
OKpY’KaroIl¥M Hac MUPOM, Mbl 00513aHbI IOHUMAaTh MUP IIPUPO/IbI U HACEIISAIOLIHNE €r0 CYILECTBa.

[Ipenqmer >KOJOTMHM B OTIMYME OT HEKOTOPHIX JAPYIMX HAyK HM3BECTEH BCEM U KaXIOMY;
IIOCKOJIbKY OOJIBIIMHCTBO U3 HAC MPEAaBajoCh CO3EPLAHUIO IPUPOABI — MOCTOJIBKY OOJBIIMHCTBO
U3 Hac - CBOET0 pO/a SKOJIOTH.

Hayunas skosorusi, o1Hako, Henmpocra — y He€ CBOM TOHKOCTH M cJI0XHOCTH. OHa JOJKHA T10-
CBOEMY TOAXOAUTh K KaXIOMy H3 TPEX OTYETIIMBO BBIICISIEMBIX YPOBHEH OHOIOTHYECKOM
Uepapxum — K 0co0sM, MOMJIALUAM 0co0ei n 00pazyeMbIM MOMYIALUIMU COOOIIECTBAM.

IIpu sTom cebe B ymepO, oHa mpeHeOperaer JmOO AeTamssMu OHOJOrHHM OcoOel, mbo
MOCTEICTBUSIMHU UCTOPUUYECKHX, BOJIFOLIMOHHBIX U F'€0JIOTHYECKUX COOBITHH.

Bo3HuKHOBEHHE COBPEMEHHOM SKOJIOTUM OTHOCHTHCS MpuOIu3nTensHo K 30-M romam XX Beka.
B nacrosiee BpeMsi OHa MoJy4yuiia HIMPOKOE paclpocTpaHeHHe BO MHOTUX cTpaHax. Ho pa3surtue
9KOJIOTMH 3ajiepkaioch Ha 50 JeT 1o CpaBHEHUIO € 3MOPHOJOTHMENl M TeHETHKOW, KOTOphIe
Onarosapst UHTEpeCy K HUM CO CTOPOHBI OMOJIOTOB pa3BUBAINCH OBICTPHIMU TEMIIAMH.

B 4ém e mpuuMHBI OTCTaBaHUS KOJIOTHU?

IlepBasg — 3TO HEAOOLIEHKAa NOTPEOHOCTH OTKPHITH 3aKOHBI, IPUMEHHMbIE KO BCEMY >KHBOMY.
N3ydyeHne B3aMMOOTHOIIEHUH OPraHU3MOB JPYT C JIPYIOM M CO Cpeloi HE MOKET UITH 0e3 yuéra
OIPOMHOTI'0 pa3HO00pa3us )KUBOTHOT'O M PACTUTEIILHOTO MUPA, U €CIIM OOIIUe 3aKOHBI CYILIECTBYIOT,
TO B psiJie CITy4aeB WX enl€ MPeICTOUT OTKPHITH

Bropas npuunHa, 00BACHSIONIAs OTCTaBaHHE YKOJIOTUU COCTOUT B TOM, YTO CTENEHb Pa3BUTHUS
HAYYHBIX 3HAHWHU BBIHY)KAaja YYEHBIX K M3YYCHHUIO W30JIMPOBAHHBIX €CTECTBEHHBIX SIBICHUH, KaK
ecii Obl OHM OBUIM HE3aBUCHMBI U HE CBA3aHBI PYT C JPYTOM.

Taxxke cyniecTBOBaiM KECTKHUE Oapbepbl MEXJy HayKaMH. OTH HMCKYCCTBEHHBbIE Oapbepbl
paspymmwIUCh TOJIbKO BO BTopoi mosoBuHe XIX — Havane XX BEKOB C MOSBICHHEM HOBBIX
oTpaciieil 3HaHus, CPOPMUPOBABLINXCS Oaro/apsi CIUSHUIO paHee pa3AeibHBIX HayK — (QU3HUKH U
XMUMHHU, XUMUHM U Onosoruu. PoxxeHne u pa3BUTHE SKOJOTUM — HAyKH, TaKXKe 00s3aHHON CBOMM
MOSIBIICHHEM Ha CBET Pa3HOOOpa3HBIM TUCIHIUIMHAM M UMEIOIIEH CBOM COOCTBEHHBIE METOMBI, -
TaKkXke OTHOCHTCA K ITOMY e nepuoay. Pasymeercs oIMH M TOT e HCCIIEAOBATENIb HE MOXET
OJIHOBPEMEHHO OBITh 300JI0TOM, (PU3MNOJIOTOM, KJIMMAaTOJIOIOM, [TIOYBOBEIOM, HO €My HEOO0XOIMMO
UMETb MPEJCTABICHUE O BCEX ITHX HAyKaX.

TpeThst mpu4KMHA COCTOsIA B OTCYTCTBUU PEATBHBIX MEPCIEKTUB €€ pa3BUTHs BIUIOTH 10 30-X
rogoB XX Beka. Kazanoce 3Ta Hayka, B OTJIMYME, HAIpUMEp, OT MEIUIUHBI, yCIeXy KOTOpOH
CTIOCOOCTBOBAM J1a00OpaTOPHBIE MCCIIEIOBAHUS, OTPAHUYNBAIACH TEOPETHUSCKIMH HM3BICKAaHHSIMH.
HenocpencTBenHoe nepeHecenne Ha IpUpoay METOI0B BEIPAOOTaHHBIX B JJAOOPATOPHBIX YCIOBHSIX,
9acTO MPHUBOAMIIO K HETPEIBUICHHBIM, HHOT/1a KaTacTPOUIESCKUAM, TTOCIIEACTBHUSIM.

K oromy mnepuony Hakonmuiauch (akThl, IOKa3bIBalOIIME K 4YeMy MpPUBOAUT HE3HAHHE
AIIEMEHTAPHBIX YKOJIOTHUECKUX 3aKOHOB.

1. Hanpumep, MHOroserHee BO3JENbIBAHUE XJIONKAa 0e3 CceBOOOOPOTOB TPUBENO K
O€ecCIIOINIO U APO3UH TIOYBBI, TaK KaK HE ObLJIO U3YYEHO BO3ECHCTBHE PACTEHU Ha TIOYBY.
2. Pacnsutenune JIJIT B g010HEBBIX cajlaX 4YacTO BBI3BIBAJIO YCHJIEHHOE pa3MHOXKEHHE

BPCIAHBIX HACCKOMBIX, OT KOTOPBIX XOTCINU H36aBI/ITLC$I, T. K. ITPU 3TOM HApyIIajloCh €CTCCTBCHHOC
PaBHOBECHUC U MOJIC3HBIC HACCKOMEIC, Ooiee YYBCTBUTCIIbHBIC K MHCCKTHLIUAAM, ruoau B OOJIbIIEM
KOJIMYCCTBE, UEM BPCIHBIC.



3. OTcTpen KOHOTOB, KOTOPBIX aMEpHUKaHCKHE (pepMephl BHHUIM B HUCTPEOJICHHH OBEL,
MOBJIEK 32 cOOON pa3MHOXKEHUE IPBI3YHOB, YHUUTOKABILIKX B MPEPUSIX BCIO TPaBy; TOrJa AJis TOTO,
9TOOBI OBIIBI HE OKA3aJMCh JIMIEHHBIMU THINM, CTATH TPABUTHh TPHI3YHOB M yOWBaTh KOHOTOB
Uucno nocieqHux CTajo pacTd, HO TaK KakK I'PbI3YHOB, COCTaBIISBIIMX UX €CTECTBEHHYIO IHILY,
Oosblie He ObLTO, TO OHU CTAJIM Yallle HAalaIaTh Ha OBEIL.

4. B AHrimu cuuTtasi, 4TO NPUYMHON COKpAIIEHUS KYpONaTOK SIBJISIFOTCS XUIIHBIE NTHULBI
CTAIM WX YHUYTOXKaTh. [IpM yMEHBIIEHWH YHCICHHOCTH XHUIIHUKOB, KypONAaTOK CTajlo eIé
MEHbIIIe, TaK KaK Cepble KypOIlaTKH B OTCYTCTBHH €CTECTBEHHOI'O 0TOOpa CTajM yallle IepeaaBaTh
00JIe3HU JAPYT APYTY.

5. B Poccun B xonne 60-x Hagase 70-x rr. XX Beka MPaKTHYECKH YHUUYTOXKHUIN BOJIKA.
Kak crneactBue cranu qu4ath co0aku, KOTOPhIC MPUHOCKIIM OOJIBIIHH yIIepo.

B HacTosiee BpeMs mpHKIIagHas SKOJOTUs CTajla HEOOXOAUMOM HAayKOM JUisl arpoHOMa, Bpauya,
reorpaga W Jaxe paOOTHUKOB 3aKOHOJATEIbHBIX YUpeXJIeHHH. B smoxy, korma B cuiry
Ype3BhIYAtHO OBICTPOrO YBEIMUEHUS HApOJOHACETICHMs] Ha 3eMile ecTeCTBEeHHasi cpena Bc€ Oolee
WU3MEHSETCs, OyIyIllee YeIOBEYECTBA MOKET OBITh OOECIICUYEHO TOJBKO IMPH HCIOIb30BAaHUU BCE
COBOKYIHOCTH CBEJICHMI, MOJyYEHHBIX COBPEMEHHON IKOJIOTHEH.

B nocnennue ronpl TEpMUH 2K0.102UsA CHENAICS OOMXOTHBIM CIOBOM. MM cTanu mosjib30BaThCs
pU OOCYXKICHUH 3KOHOMUYECKOTO Pa3BUTHS, MPOMBILIIICHHOTO POCcTa U YPOBHS >ku3HU. OAHAKO
IIPU 3TOM YacTO BO3HHUKAET MyTaHUIA. BOJBIIMHCTBO JIOJIEH CYMTAET, YTO IKOJIOTHS — 3TO CJIOBO,
XapaKTEPU3YIOLIEE 3arpsi3HEHUE CPEIbl NN OXPaHy PEIKUX )KUBOTHBIX; IPYTHMe BUIAT B HEH HEUTO
BpOJI€ TOJIMTHYECKOTO 3aroBOpa MPOTHUB SKOHOMUYECKOro pa3BUTHs. CpaBHUTEIBHO HEAABHO Yy
3HAYUTENILHOTO KOJMYECTBA JIIOJICH Hayalo BO3pacTaTh OECHOKOWCTBO 3a Oyayiiee B CBSI3U C
TEHJICHIIUEH POCTa YUCIICHHOCTH HACENIEHUS U MOTPEOICHUS IPUPOTHBIX PECYPCOB.

Uem oObBsicHsETCS MOJOOHBIN MHTEpEC W MOYEeMYy DKOJIOTHS /0 HEJABHErO0 BPEMEHHU ObIBILAs
MaJIOM3BECTHBIM MTPEAMETOM BBIJIBUHYJIACH HA TIEPEIHUM Kpait?

B mpoMmbIIIIeHHO-pa3BUTHIX CTpaHAaX CcaMOW BaKHOW M €IWHCTBEHHOW NPUYMHON OBLIO
OCO3HaHUE U HArJISAHAS JEMOHCTPAIMS TOTO, YTO MPOMBIIUICHHOE U C/X 3arps3HEHUE OMACHO s
KU3HU denoBeka. MHaycTpuambHOE 3arpsi3HEHHE OKpY)KAroIleld cpelbl MPOUCXOAUT OT BhIOpOca
OTXOJIOB TiepepadaThIBaromield U 00CTyKUBAIOIIEH MPOMBIIIJIEHHOCTH, U 3TH OTXOJbI TPYAHO HIIU
OUYEHb JIOPOr0 JMKBUAUPOBATH. CENbCKOXO35HUCTBEHHOE 3arpsi3HEHHE  CpeAbl MPOUCXOIUT OT
HaKOIUICHUS TOKCHUYHBIX XHUMHYECKUX COCAMHEHUN W3 TECTUIUIAOB W ymoOpenwii. OmHako,
HECMOTPS Ha TO, YTO HBIHEUIHSS OCBEIOMIEHHOCTh 00 DKOJIOTHHU, BEPOSITHO BBI3BaHA OMACHOCTHIO
HEU30€KHOTO 3arpsi3HEHUsS CPEIbl, OHO (ITO 3arpsA3HEHHUE) HE SBISETCS BOMPOCOM MEPBOCTETICHHOM
BA)KHOCTH, KOTOPBIN pacCMaTpUBAET SKOJIOTHSL.

DKOJIOTHsI HAMHOTO 0O0Jiee OOIIMPHBIN M CIOXKHBIA MPEAMET, U JJII TOTO, YTOOBI TOHATH €rO,
CllelyeT JAep)KaTbCs TOJaiblllie OT 3TONH OrpaHUYEHHOH, XOTS M OOLIENPUHATON TOUKH 3pEHUS.
DKOJIOTHS — HayKa, OXBaThIBAIOIIAsl BCE KUBBIE OPTaHU3MBI; M XOTS TIPeo0Iaiaroiasi 4acTh JI0IeH
HMHTEpeCyeTcs 3HAaUCHUEM SKOJIOTHH B KU3HU YeNIOBEKa U OOIIECTBEHHOM OJIaroCOCTOSIHUH, TIOHSAThH
ATOT MPEAMET MOXKHO OPHUEHTHUPYSACHh HE Ha UYeJIOBEKa, a paccMaTpuBas B3aWMMOCBSI3U Bcex (opM
KU3HU C OKpykarouen cpenoi. Takol moaxoa NpUBENET K JIYUIIEMY MOHUMAHUIO U YBaKEHUIO
KU3HH PACTCHHH W JKUBOTHBIX M, BEPOSITHO, TIOMOXKET OOBSICHUTH, KAK BO3HUKIO COBPEMEHHOE
HapyllIeHUE PaBHOBECHS MEK/Y YEJIOBEKOM U OKPYXKAIOIIEH CPeaou.

VY Hamero mpeaMmera ecTh JBa acmnekTa. [lepBblii — 3TO B OCHOBHOM, HO HE TOJHOCTBIO —
OTBJICUEHHOE HAy4YHOE MCCIIEJOBaHUE, BTOPOM, MEHEee UETKUM, CBS3aH C MOJUTHUYECKUMHU H
SKOHOMUYECKUMH TPOOJIeMaMH TEepPEHACEIEHHOCTH, TMOTPEeOIEHne PEeCypCoB, 3arps3HEHUS
OKpY’Karolllel Cpe/ibl, OXpaHbl MPUPOJIBI U C MOJO0KEHUEM OTCTAIBIX CTPAH.

DKOJIOTHS, KaK HayKa BKJIIOYAET HM3YYCHHE pa3MEpOB TMOMYJAINNA pPACTEeHWH W >KUBOTHBIX,
YPOBHSI POXIAEMOCTH UM CMEPTHOCTH, MOCTYIUJIEHUS M UCIOJIb30BAHUSI SHEPIUU U NMHUTATEIbHBIX
BEIIIECTB B OKPY’KAIOILIEH Cpelie U €€ KOMIIOHEHTaX. JKOJIOTUS ABJISETCA NIEMCTBUTENIBHO CIOKHOU U
akajieMuueckoit popmoii Gruosoruu.

Bropoii actiekT Oosiee TECHO CBS3aH C MECTOM YeJIOBEKa B MIPUPOJIE U YCIOBHUSIMH €T0 KU3HU.



OTH J1Ba acleKkTa COBMECTHMBI, XOTS YacTO JIIOJW aKTUBHO MPUHUMAIOT y4acTHE B PEIICHUU
OJTHOT'O BOIIPOCA M FOPA3/l0 MEHbIIIE HHTEPECYIOTCS APYTUM.

Kak B m000ii obmacTu 3HaHMA, HAM HEOOXOJUMO OOOCHOBATh OIpPEACIEHHBIC MPEICTABICHHUS,
cneun(puyeckue A JaHHOTO IpPEIMeTa, TakKe BaKHO YCTAHOBMTH CBS3b HKOJIOTUHM C APYTUMH
00JIaCTSIMH HAYKH.

TepmuHOM, KOTOpPBIM 0003HAYAIOT «OUMOJIOTHUI0 OPraHU3MOB B OTHOILEHHM K CPENe», CIYKUT
CIIOBO 2K0/02us — Hayka 00 obutanuu (0T rped. 0iKos-nom, 10gos-ydenune). T. 0. Dkojorus — 310
Hayka 00 obuTanuiax, win ropops 0ojee MUPOKO, 00 «yCIOBUAX CYIIECTBOBaHUA». TepMUH BBEN
B 1866 rony Hemenkwuii 6uonor IpHCT I ekkens.

Okosiorusi mpejacTaBisgeT co00il OJHO M3 MHOTMX IOJpa3/ieleHui OUOJOrMM, CBSI3aHHOE C
NPUHIUIIAMH, CBOMCTBEHHBIMH BceM ¢opmam >ku3HU. [lonmpaszneneHusiMu OUOIOTHUH SIBISIFOTCS
Takxke (pU3MOI0rus, TeHeTHKa, YMOPHOIIOTUs, BOMIONMA U Ap. bronorus pacuineHsiercs Takxe Ha
pas3zensl, pacCMaTPUBAIOIIUE CTPOEHHE, (PU3MOJIOTHIO, SKOJIOTHI0 Pa3iIUYHBIX (HopM KHU3HH (T.€.
CHUCTEMaTUYEeCKHUX Ipymi). 300J0TUs U O0TaHUKA — HanboJiee KPyIHbIE N0Apa3AeIeHHs ITOro THIIA,
TOrJa Kak MHKOJIOTHA (Hayka o rpubax), SJHTOMOJIOTHsS (HayKa O HACEKOMBIX) MM OPHUTOJOTHUS
(Hayka O MNTULAX)UMEIOT [eJI0 C OrPAaHUMYEHHBIMH TIpYNIaMHM PACTUTENbHBIX U KHUBOTHBIX
OpPraHHU3MOB.

CMmeskHbIe 00J1aCTH HAYKH

DKOJIOTHIO ClleyeT YETKO OTTPAaHMYUBATh OT ATOJIOTMH, KOTOpas SIBISETCS HAyKOW O MOBajKax
wid nopeleHUH. CMEMIMBAIOT 3TH JUCHMIUIMHBI IOTOMY, YTO IOBEAEHUE >KMBOTHOIO (OOBEKT
9TOJIOTUU) MOXKET HPOSBIATHCS TOJBKO B ONPEAEHEHHOW Cpele M IO OTHOUIEHHIO K HEW.
Hanpumep, oOuiecTBeHHast *U3Hb MYpPaBbEB MM TEPMUTOB B MX IOCTPOMKE, T.€. OTHOLICHMS,
CYIIECTBYIOIIME MEXAY OSTUMH HACEKOMBIMH (HAampuUMep, KOPMOBBIE KOHTAKTBI, HHCTHUHKT
CTPOUTEJIbCTBA), COCTABIIAIOT O0JIACTh MCCIIENOBAaHMS ATOJIOTA, HO MypaBeHHMK, WM TEPMUTHUK,
KpOME  TOro  SIBISIETCSl  CHEHU(pHUYECKOW  cpeiod,  XapaKTepusyrouleiicss  0coObIMHU
MHUKPOKJIMMATUYECKUMHU YCIOBUSIMU (CBET, BJIAXKHOCTh, TEMIIEpaTypa), KOTOpas IpHUBIIEKAET
MHOTOYHCIICHHBIX COXXHTENIEeH MYypaBbEB WM TEPMHUTOB. V3ydeHHWe 3TOW Cpeapl OTHOCUTCA K
KOMIIETEHIH KOJIOTa.

Hexotopsie aBTOpBI OTOXKIECTBISIOT JKOJIOTHIO ¢ Ouoreorpadueid — HayKoH, H3ydaromien
pacrpocTpaHeHHe KHUBBIX OpraHu3MoOB B npupoze. Ho pacrnpocTpaHeHne KMBOTHBIX OOBsACHSETCS
KaKk  JICHCTBYIOIIUMH U,  CJIEJOBATENbHO, OJKOJOTHUECKUMH NpUYHMHAMHU  (Hampumep,
KJIMMAaTU4YeCKMMHU) TaKk U NpUYMHAMU Majeoreorpaduueckoro xapakrtepa. TakuM oOpa3oMm, ofHa
9KOJIOTHSI HE MOJKET IOJIHOCTbIO OOBSCHUTH paclpocTpaHeHHe Buia. buoreorpadus spisercs
CaMOCTOSITENIbHON OTpACiIbI0 HAYKH, UMEIOIIEH TECHYIO CBSA3b C IKOJIOTHEH.

DKOJIOTHIO MHOT/IA OTOXACCTBISIIOT C JAUCHUIUITMHONW «OxpaHa mpupoas» uin «OxpaHa
OKpy>Katomiei cpensl». Ho oxpaHa TpaJWIIMOHHO MMEET CMBICI BBEJIEHHs 3allpeToB, a HE 0OLIei
paloHaIN3auu IPUPOOIIOIb30BAHMUS.

DKOJIOTHS 3aHUMAeT LIEHTPAIbHOE MECTO Cpelu APYTruX OMOJOTHYECKUX MUCLMIUIMH, O3TOMY
CO MHOTHMMH OHa TMEPEKPBIBACTCS — TPEXKIE BCETO C TCHETHUKOW, HIBOJIOIHMOHHBIM YUYCHHEM,
sTONOTHEN U (HU3HOIIOTHEH.

[To BBICKa3BIBaHWIO aMepUKAHCKOTO dKojora D.Makdenpena: « IlpuxoguTcss mpu3HaTh, YTO
HKOJIOT — 3TO HEYTO BpOJE AMIJIOMHPOBAHHOTO BOJbHOAYMIIA. OH CaMOBOJIBHO OpOAUT MO
3aKOHHBIM BJaJIEHHAM OOTaHMKa M 300JI0Ta, CHUCTeMaThka, (U3MO0JIOra, MeTeopoJora,
3001ICUX0JIOTa, TeoJiora, (pU3KKa U J1a)ke COIMOJIOra; OH OPaKOHBEPCTBYET BO BCEX Ha3BAHHBIX U BO
MHOTHX JIPYTHX YK€ CIOKHUBIIUXCS U MIOYTEHHBIX AUCIUTUINHAX Y.

JKOJOIrHA — 3TO HAYKa O B3aMMOOTHOIIECHUSX KUBBIX CYILIECTB MEXKIY COOO0M U ¢ OKpYyKarolIeH
X HEOPraHWYECKOW TPHPONIOA, O CBA3SIX B HAJOPTaHU3MEHHBIX CHCTEMax, O CTPYKType |
(GYHKIIMOHMPOBAHUU 3TUX cucTeM. (UepHoBa).

JKOJIOTHS — 3TO HayKa, UCCIEAYIONasi 3aKOHOMEPHOCTH KU3HEESITEIbHOCTU OPraHu3MOB B UX
€CTeCTBEHHOH cpele OOMTaHUS C y4€TOM M3MEHEHUH, BHOCHMBIX B Cpely JesTelIbHOCTBHIO
yenoBeka. (Pangkesuu).

IIpeomem 2xon02uu — ypOBHH OPraHU3ALUU OMOJIOTHUECKUX MAKPOCHUCTEM.




3aoauu sxonocuu:
1) N3ydeHune 3aKkOHOMEPHOCTEN, XapaKTEPHBIX JJIs1 STUX YPOBHEM.
2) [IpakTHueckoe UCIOIb30BaHUE 3TUX 3aKOHOMEPHOCTEH.

Wrak, oquH 13 myTell ONpenencHus: dKOJIOTUU — 3TO uaest 00 YpOBHSIX OpraHuzanuu. MoxHO
YCIIOBHO IPEJICTaBUTh ce0e CBOEro poAa «OMOJOrMUECKUIl CIIEKTP», OXBAThIBAIOIIMI LIUTOINIIA3MY,
KJICTKH, TKaHU, OpPraHbl, CHCTEMbl OPTaHOB, OPTaHU3MBI, MOIYJISALUH, COOOIIECTBA, YKOCUCTEMBI U
ouocdepy. JKoI0rus B OCHOBHOM 3aHUMAETCS] YETBIPbMSI MOCIEIHUMHU YPOBHIMH, JEKAILUMH 32
IpesieaMy OTAEIbHOIO OpraHu3Ma.

B Hacrosiee Bpems CyliecTBYIOT Kilaccu(UKaluu MoApa3Aestoline 3K0I0THIO:

e [lo pasmepaMm OOBEKTOB M3y4YECHHs — Ha IeOrpaHUuecKyl0 WM JAHAMAPTHYIO SKOJIOTHIO,
O00BEKTaMU M3Y4YEHUs KOTOPOH SABISIOTCS KpPYIHbIE I'€OCHCTEMBI, reorpauyeckue MpOoLECcChl C
y4acTHEM JKMBOTO U UX CPEIION U MIOOAILHYIO SKOJIOTHIO — YUeHHEe 0 Onocdepe 3emiu.

e [lo oTHOmIEHHIO K @peaMeTaM H3YYEHHUS SKOJIOTHIO IOAPa3eisloT Ha 3KOJOTHIO
MHUKPOOPIaHU3MOB, TI'pUOOB, PpacTeHHUH, IKUBOTHBIX, UEJIOBEKAa, CEIbCKOXO35ICTBEHHYIO,
MPUKIIAJTHYIO, MH)XEHEPHYIO U OOMIYIO 3KOJIOTHIO — TEOPETHUECKH 0000IIAIONIYIO TUCIUILIHHY.

e [lo cpenaM M KOMIIOHEHTaM pa3IMYyarOT AKOJOTHIO CYIIH, IPECHBIX BOJOEMOB, MOPCKYIO,
Kpaiinero CeBepa, BEICOKOTOpHil.

e [lo moaxonaM K IpeIMeTy HMCCIEIOBAHUN BBIICISIIOT aHAIUTHYECKYI0 U JAMHAMUYECKYIO
9KOJIOTHH.

e Bo BpeMEHHOM acneKkTe pa3iIuyaroT UCTOPHUYECKYIO U IBOIIOIMOHHYIO 3KOJIOTHIO.

OOmast sKonorus BKIOYAaeT B ceOs TpU MOJPA3JEIEHUS: ayTIKOJOTHs, MOMYJIALUOHHASL
9KOJIOTHSI U CUHAIKOJIOTHS.

AyTHKOJIOTUS M3y4yaeT B3aMMOOTHOIIEHMS IMPEJICTaBUTENEN BUAA C OKPYXKAIOLIEH ero cpenoi;
OHAa IJIaBHBIM 00pa3oM OIpeAensieT NpPeAesibl YCTOMYMBOCTH M NPEANOYUTaHHUS BUAA I10
OTHOLICHUIO K pa3jIM4YHBIM 3KOJOTMYECKUM (akTopaM U HccieayeT JAeHCTBHE Ccpelbl Ha
Mop¢onoruto, GU3NOIOTHIO M TOBEIEHUE OpraHu3ma. AOCTparupoBaHHUE OT B3aUMOJICHCTBUS
JAHHOTO BHUJA C APYTUMH BUJAMU 4acTO JAET BBIUTPHILI B TOUHOCTH MOTy4aeMOi HHPOpMAaLIUH.

B TakoM moHUMaHUM ayTIKOJOTHs CBsi3aHa ¢ (Qu3uosorueid U Mopdoiorue, Ho uMeeT u
coOcTBeHHbIe pobaembl. HampumMep, ycraHoBieHue npedepeHnyma (IpeArnoynTaeMbIX 30H) TOTO
WIM MHOTO BHJA K ONPENENEHHON TemrepaType MO3BOJSET OOBSCHUTH €ro JIOKAIU3alHuio B
pa3UYHBIX MECTOOOUTaHMSAX, Teorpaduyeckoe pacHpoCTpaHEHHE, YHUCIEHHOCTh U  CTENEHb
aKTUBHOCTH.

IlonynsAMoHHas JKOJOIHs PacCMaTpUBAET BONPOCHI O HAJUYMU MM OTCYTCTBHM OTAEIBHBIX
BUJIOB, O CTENEHM MX OOMJIUS WIM PEIKOCTH, 00 YCTOWYMBBIX M3MEHEHUAX U KOJEOaHMSIX
YHMCJIEHHOCTHU MOITYJIALHAH.

Cunskonorus (OuonieHonorusi). B cHH3KOIOTMU HMCCIIEOBAHUS MOTYT IMPOBOIUTHCS C JIBYX
TOYEK 3PEHUS:

1) C ToukM 3peHHs cTaTH4eckod (omucarenbHas dkojorusi). OHa MOKa3bIBAET
IPYNIUPOBKHA OPraHU3MOB, XKUBYIIUE B ONpeAesI€HHOM cpene. T.0. ycTaHaBIMBaeT BUIOBOM COCTaB
IPYNIHPOBOK, YUCIEHHOCTh, YaCTOTY BCTPEUAEMOCTH, MOCTOSIHCTBO COCTABIISIFOIIMX €r0 BHUJOB U
UX NPOCTPAHCTBEHHOE PACIIPOCTPAHEHHUE.

2) C ToukM 3peHMs] OUHAMHUYeCKOW ((yHKUIMOHAbHAs CHHIKOJIOTHS), UMEIOIIeH JaBa
acriekTa. MOXHO ONUCHIBATh pa3BUTHE TPYNIIUPOBOK M MUCCIEA0BATH MO BIMSIHUEM KaKUX IPUUUH
MIPOMCXOMIIa UX CMEHA B JJAaHHOM MeCTHOCTU. MOXKHO Takke h3ydaTb OOMEH BEUIECTB U SHEPTUU
MEXJYy pa3JIMYHbBIMM KOMIIOHEHTAMHU JKOCHUCTEMBI, ONPEAENAEMON TaKUMH TOHSITHIMH, Kak
MuUIIeBas 1enb, MTUpaMuIa yncen, 6uomMacca M HEPTUs, NPOAYKTUBHOCTh U MPOU3BOAUTEIHHOCTD.
DTy NOCIIEIHIO YacTh Ha3bIBalOT KOJUYECTBEHHON CHHIKOIOTHEH.




JIEKITHS 2.
OCHOBHBIE COBPEMEHHAE MOJXO0/Ibl K APXUTEKTYPHOM DKOJIOTUU

l'oponma, xpynHble NOCENEHHS — 3TO UEHTPbl BO3HUKHOBEHHUSI OCHOBHBIX 3KOJOTMYECKHX
npoOJIeM B BMECTE C TEM MECTa COCPEIOTOUCHUS KHUTEIeH 3eMITH, IPU3BAHHBIC YIOBIETBOPUTH HX
MOTPEOHOCTH U 00ECTIEYUTh IOCTATOYHO BBICOKOE. SKOJIOIMUECKH 000CHOBAHHOE KaueCTBO JKU3HH.

Ilepen cnenumanucraMu — apXUTEKTOPaMU U CTPOMUTENAMM CTOAT JBE BAaKHEHIIUE 3aJayu:
CO3/1aTh BBHICOKOE KaYeCTBO JKU3HHU U OJHOBPEMEHHO 00€CIEUUTh SKOJIOTHYHOCTh TOPOIOB, CHU3UTh
IIOCTYILICHUE 3arpsi3HEHUM B CpPely M JOCTHYb JKOJIOTMYECKOTO PAaBHOBECHUS MEXKIY IrOpofaMu U
npupoJoil. B crarbe HaHO OCHOBHOE COJAEpXKaHUE HOBOW OTPACId HHKEHEPHOM SKOJIOTUU —
ApXUTEKTYPHO-CTPOUTEIBHON SKOJIOTUH, HAyKH OO0 SKOJOTUYHBIX, YCTOWYMBBIX M 3I0POBBIX
ropojax, peruoHax M CTpaHaX, BKJIIOYAIOIIEH KOMIUIEKCHI OOIIMX SKOJIOTHYECKUX 3HAHUU,
MO3BOJISIIOIIMX ~ 1OMOYb  (POPMUPOBAHUIO  DKOJIOTMYECKOTO  MBIIIJICHUS  CHEHUATIUCTOB, M
CHEeUUaIbHbIX 3HAHUH M0 SKOJIOTU3ALMH I'PaJOCTPOUTENIBCTBA, APXUTEKTYPHI U CTPOUTEIHCTBA.

B xonne XX Beka 0COOCHHO CHIJIBHO CTaJld 3aMETHBI MPU3HAKH TI00ATBHOTO HKOJOTHYECKOTO
KpU3uca M TEXHOICHHOW »HBONOUMU TopoaoB. Ilpupona orcrymaeT mnoJa aHTPOIOrE€HHBIM
BO3JICUCTBUEM, M [UII BOCCTAHOBJIEHHs JKOJOTMYECKOIO PAaBHOBECHsS M IPUPOJHOM Cpensl
UCCIIEIOBATENSIMU MPEAJIaraeTcs TOJIbKO OJMH CIOCOO: COKpPaTUTh IUIOHIA/lb AHTPOIOTeHHO
W3MEHEHHBIX M 3aCTPOEHHBIX 3€MEJb, BO3BPAaTUTh 3HAYUTENIbHYIO 4acThb (Ha3bIBa€TCSd OrpOMHAast
nudpa — OKOJO TPETH HCIONb3YyEeMbIX 3eMelb) "OCBOEHHBIX" M 3arpsi3HEHHBIX TEPPUTOPUN B
€CTECTBEHHOE cocTosHME. Takol BO3BpaT HEBO3MOXKEH IpU HAOMIOAAIOIIEMCS  POCTE
ypOaHU3UPOBAHHBIX TEPPUTOPHUIA U BO3PACTAHUU YHCIEHHOCTH Y€JIOBEUECTRA.

OpHako HaM TMpEACTaBISETCS BO3MOXKHOM  3aMeHa 3TOr0  BO3BpaTa  yCTOMYMBBHIM
CTPOUTENHCTBOM, SKOJOTH3alMeil ypOaHU3UPOBAHHBIX TEPPUTOPUH, YCTOWYUBON OMOMO3UTHBHOMN
PEKOHCTPYKIIMEH MECT paCCElIeHMs, 3JaHMM W MHXXEHEPHBIX COOpYXEeHMH. bynyr co3gaHsl
NPUHIUIHNAIBLHO HOBBIE OHOIMO3UTHBHBIE OOBEKTHI, POACTBEHHBIE MPHUPOJE, HE OTTOpPraeMble
NpPUPOON UM BKIIOYAaEMble B €CTECTBEHHbIE 3KocucTeMmbl. [Ipupoma Oyner BocnpuUHUMATh
OMOMO3UTUBHBIE OOBEKTHI (3aHMsI, COOPYXKEHHS, IIOCEIECHHUs, CTPaHbl) KaK €CTECTBEHHBIE
MPUPOHBIE OOBEKTHI, UTO MOCTENIEHHO MPUBEIET K JOCTUKEHUIO YCTOMYMBOCTH, BOCCTAHOBIICHHUIO
HApYLIEHHOI'O PABHOBECUS U MCKIIYEHUIO OTCTYIUIEHUS TMPUPOABI IIOJ AHTPOIOIE€HHBIM
JTABJICHUEM YEJIOBEKa.

DTO TOJIOKEHUE JAeNaeT HCKIIYUTENIBHO aKTyaJbHOM 3aJady MPaKTHUYECKOTO MNPUMEHEHUS
APXUTEKTYPHO-CTPOUTEIBHOM JKOJIOTMH, DKOJIOTM3allMM MECT pPAaCCEIeHUs, UX YCTOWYUBOIO
IIPOCKTUPOBAHUS M CTPOMUTENBCTBA, JSKOJOTMYHOM PEKOHCTPYKLIUH M CO3/JaHMUS JKOCHTH.
ApXWUTEKTOD W WH)KEHEP-CTPOUTENh KAaK OCHOBHBIE YYAaCTHUKHM IIPOLIECCA CO3JAHUS CPEIBI
oOuTaHUS YelIoBeKa JOJIKHBI IPEACTABIATh, KAKUM 00pa30oM OHHU OyAyT BIMATH HA OKPYKAIOLIYIO
Cpelly W JKUBbIE OpraHU3MbI, KaKk OyayT B3aMMOJCHCTBOBAThH HMCKYCCTBEHHAs W €CTECTBEHHAas
npupojaHas cpena. OT 3HaHUS 3aKOHOB Pa3BUTHS MPHUPOJBI, OCHOB 3KOJIOTUU OyleT 3aBUCETh UX
npodeccHOHATbHOE YMEHHME HCKIIOYUTh HEraTUBHOE BO3JEHCTBHE 3aHUN M COOpPYKEHHH Ha
MPUPOAY, OPraHUYHO BIUCATh UX B MPUPOAHYIO CPENy, IOMOYb PAa3BUTHIO MPUPOJIHBIX CUCTEM U
OJTHOBPEMEHHO TOBBICUTh KaueCTBO XXM3HU 4YeJoBeKa. B cBsi3u ¢ 3tum chopmynupyeMm 3aaadu
ApPXUTEKTYPHO-CTPOUTEIBHOU IKOJIOTHH:

*U3y4eHHEe OCOOCHHOCTEN B3aUMOJICHCTBHS IPUPOJHOM CpeIbl U MECT pacceseHus (BKItoyas Bce
BHJIBI YEJIOBEYECKON JEATETHLHOCTH B MECTaX pacCeleHus ) U pa3paboTKa CIOCOOOB IKOJIOTH3AINH
3TOrO B3aMMOJEUCTBHUS C YYE€TOM PAaBHOTO MHBAWMPOHMEHTAJIBHOTO MPOCTPAHCTBA, 0OECHEUEHUs
YCTOMYMBOTO Pa3BUTHUS MOCEIICHUI;

*yCTONYHMBOE MIPOEKTUPOBAHUE u CTPOUTEIBLCTBO, MoJ/IepKaHUE
yp603KOJ'IOFI/I‘—IeCKI/IMI/I.apXI/ITeKTypHO-3KOJ'IOI‘I/I‘-IGCKI/IMI/I n CTPOUTECIIBHO-3KOJIOTHYCCKUMU
CpelICTBAaMH 3KOJIOTMUYECKOTO PpAaBHOBECHSI MEXJY MECTaMH pacCeleHUus U  OKpyXkarolen
MPUPOIHOMN cpenoit u YCTOMYMBOIO pa3BUTHS MecCT pacceeHus;



*[IOBBIIIEHNE KAaUYeCTBA KU3HHU B MECTAX PACCEIEHUS U >KMIIBIX IOMaxX IIyTEM AKOJIOTM3ALUH KU3HU
U JeATEIbHOCTH 4EJOBEKa B TOPOAE, SKOPECTaBpallUd IPUPOJHON Cpelbl, MPUOIMKEHHS K
NPUPOJHON cpede, (PUTOMETHOpAluy, CO3JaHMs IPHUBIEKATEILHOTO 00pa3a Topoja, MITKOTro
B3aMMOJEHCTBUS IrOPOAA U IPUPOIHON CPENBI;

*3KOJIOTUYHAS ONTUMHU3ALMS YCTOMYMBBIX ApPXUTEKTYPHO-TPAlOCTPOUTEIBHBIX,
KOHCTPYKTOPCKHX, TEXHOJIOTMUECKUX PEIIEHUN C y4E€TOM HMCKIIOYEHHs HETaTUBHBIX BO3JEHCTBUMI
Ha OKpYXalOUIyl0 IPUPOLYy M BOCCTAHOBJIEHMS paHEE HAPYLIEHHOW Cpefbl, pecTaBpaluu
aHTPOIIOTE€HHBIX JaHIAPTOB;

*HCIIOJIb30BaHNE OWONO3UTHUBHBIX (SKOJIOIMYHBIX) 3JaHUM M  COOpPYKEHUH, a TaKxKe
IPaJOCTPOUTENbHBIX,  APXUTCKTYPHBIX,  KOHCTPYKTUBHBIX,  TE€XHOJOTMYECKMX  pELICHHH,
BOCIIPUHMMAEMBIX TPHUPOJHON CpElOoil KaK POJCTBEHHBIE €l OOBEKTHl M BKIIIOYAEMBIX €0 B
HKOCUCTEMBI, ITOMOTaloIIMe CYHICCTBOBAHHUIO, BOCCTAHOBJICHMIO M Pa3BUTHIO €CTECTBEHHOU
MIPUPOTHOM CPEJIbI;

*3KOJIOTUYHAs. PEKOHCTPYKIUS PaHEe CO3JaHHBIX TOPOAOB, OTAEIBHBIX 3JaHUM U COOPYKECHUI;
CEHCOpPHasi KOJIOTHUS M 3KOJOTHY€eCcKasi KpacoTa 3/1aHui U TOpoAa;

*3KOHOMHSI BCEX PECYpCOB, UX YCTOWYHMBOE MOTpeOJeHHE, MCIIOJb30BaHUE B Oousbliei mepe
BO300HOBHUMBIX PpECYpCOB, COKpAalI€HHME M HUCKIIOYEHHE OTXOJ0B C LEJIbI0 JIOCTHKEHUS
YCTOMYMBOIO Pa3BUTHUS IIPU PAaBHOM MHBaliPOHMEHTAJIBHOM IPOCTPAHCTBE JIJIsl BCEX CTPAH;

*[IPUMEHEHUE MPHUPOAHBIX U TPUPOJONOAOOHBIX HSKOJIOIMUHBIX MAaTE€pHaloB, a TaKXKe
DKOJIOTMYECKH JIOIYCTUMBIX OTXOAOB IPOM3BOJACTBA IPU H3TOTOBICHUM CTPOMTEIBHBIX
MaTEpUajIOB U U3JIEIHUH C LEJIbI0 UCKIIIOUEHHUS TOCTYIIEHUS! OTXO0JI0B B OKPY’KaIOIIYIO CPENY;

*[IPOTHO3UPOBAHWE M OLICHKA BO3MOJKHBIX HETaTUBHBIX IIOCJIEICTBUN CTPOUTEIBLCTBA,
JKCIUTyaTallid HOBBIX U PEKOHCTPYMPYEMBIX MECT pacCElIeHHs, 3JaHUN U COOpYXEHUH i
OKPY>KaIOILE! Cpebl;

*CBOEBPEMEHHOE BbISIBICHUE OOBEKTOB, HAHOCSIIMUX yIIEpO OKpYXaroule cpeze, Npu MOMOIIU
9KOJIOr0-3KOHOMUYECKOTO MOHUTOPHUHIA U IPUHATHE COOTBETCTBYIOLINX PELLICHUM;

*3KOJIOTMYECKAsl MAaCHOpTU3alMs MATepuasoB, HW3ACINAN, 3JaHUM, COOPYKEHUH C ILENbI0
BBISIBJICHHSI UX DKOJOTUYHOCTH JJIs TOPOAa;

*[IEpUOJIMYECKUIN aHAIW3 JIBJKEHUS ropoja K Oousiblliell yCTOMYMBOCTH Ppa3BUTHS U K
DKOJIOTMYHOCTH IIyTEM COINOCTaBIEHUS MNPEABIAYIIMX M TEKYIIUX 3HAuY€HUN WHIUKAaTOPOB
YCTOMYHBOTO Pa3BUTHS.

ApPXUTEKTYpPHO-CTPOUTENbHAS SKOJIOTUS — 3TO IIUPOKas OO0JAaCTh NPHUKIATHON HKOJIOTHH,
OpPraHUYHO CBSI3aHHAs NMPAKTUYECKH CO BCEMM pa3/iejaMH TEOPETUUECKON U MPUKIIaJHONW 3KOJIOTUI
(pucyHok). Bo3MokHO, Hambonee OOIIMM €€ pa3lielioM MOKHO CUUTaTh TPaJlOCTPOUTEIHHYIO
9KOJIOTHIO (MECT pacceleHus)) — YypOO3KOJOTMI0 — Ha Makpo- (IJlaHeTa, CTpaHa, PETUOH),
Me30(001acTh, Kpail) 1 MUKPOTEPPUTOPUANIBHBIX (MECTa pacceleHHs) YPOBHIX. ApPXUTEKTypHas
9KOJIOTHSI — CIIEAYIOIUN pa3jie, OPraHuYHO CBSI3aHHBIM € ypOO3KOJOTMEH M, KaK CUMUTAIOT
HEKOTOpbIe apXUTEKTOPHI, ABISIOMIMNCS axe Oosiee oO1Iel ee 4acThlo. APXUTEKTYpHas SKOJIOTUS
HalpaBlieHa Ha CO3JaHME OJIaroNpUSATHON, SKOJOTUYECKHM OOOCHOBAaHHOM Cpeibl JJis YeJoBeKa B
ropojie U Ha TNOJAJIEpPKAHUE XOPOIIEro COCTOSHUS HPUPOAHOHN cpenbl — (uopsl U ¢dayHbl — B
ropojax. K apXuTekTypHOIl HKOJIOrMH MPUMBIKAET U B Hee BXOJUT JaHImadTHas (JaHAmadTHO-
apXUTEKTypHasi) 3KOJIOTHUs, a TAaKKe KIMMAaTHYeCKas dKOJOTus — BIMSHHME KJIMMara Ha ropoja u
BJIUSTHUE TOPOJIOB Ha KIMMAT.

KOHCTpYKIIMOHHO-CTPOUTENBHASL SKOJIOTHS TECHO CBs3aHA C apXUTEKTypHOM 3kosorued. OHa
M3Yy4aeT KOHCTPYKTHBHBIE PEHICHUs SKOJOTHMYHBIX 3/IaHUH U COOPYKEHUH, MOJACpPKHUBAIOIINX U
Jla)ke BOCIIPOM3BOJALIMX NPUPOJHYIO Cpely. BakHbIM pa3fenomM apXHUTEKTypHO-CTPOMTEIbHOU
OKOJIOTMM SIBJSIETCSI DKOJIOTHUS CTPOMTEIbHBIX MaTepuajoB, B TOM 4HCIE IPOU3BOJCTBA
KOHCTPYKLUI U MaTepHaJIOB.

CTpouTeabHO-TEXHOJIOTUYECKAs! SKOJIOTHS YIUTHIBAET HKOJIOIMUYECKOE BIMSIHME TEXHOJOTUH Ha
pabouux B MEPUOJI CTPOUTENBCTBA, Ha KUTEJICH ropoJI0B U Ha IPUPOLY.

Bce pasgenbl apXMTEKTYpPHO-CTPOMTEIBHOM DSKOJOTMM IPOHM3BIBAECT JKOJIOTHS 4YEJIOBEKA,
9KOJIOTHMSI CO3/1aBaéMOM JJIsi 4YeJIOBEKAa CpeAbl U YAOBJIETBOPEHMS €ro MHOTOYHCIEHHBIX



norpeOHocTeil. TakuM 00pa3oM, apXUTEKTypHO-CTPOMTENbHAs SKOJIOTHUS COCTOUT U3 psja
OPraHWYHO CBSA3aHHBIX MEXTy COOOH M B3aMMONPOHUKAIOIINX APYT B APYyra pa3aenoB. ApXUTEKTOP
U MHXEHEPCTPOUTENb-IKOJIOTH JTOJDKHBI 00J7a/1aTh Kak OOIMMMHU 3HAHUSAMH, (POPMUPYIOIMIMMHU HX
IKOJIOrWYecKoe "KpyroBOpoTHOE" MBINIICHHWE, TaK W CIEHUAJIbHBIMU, JAIOIIUMH BO3MOXHOCThH
MPOEKTUPOBATH M CTPOUTH B COTJIACHU C MPHUPOJOH, HE 3arps3HATh U BOCCTAHABIMBATH CPEAy MPH
CTPOUTEIBCTBE U IKCIUTYaTallu! 3AaHUH U COOPYKSHHH.

JIEKLIUA 3.
METOJIUKA UCCJETOBAHUI B DKOJIOTMH U OBLIEDKOJIOT MYECKAS
METOJI0JIOT Ul

[Ipexxae 9em TPHUCTYNHTH K JIFOOOMY SKOJOTHYECKOMY HCCIICIOBAHHIO, HEOOXOTUMO UYETKO
OTpEACNUTh €ro LEIU M 3a/ayd, a Takke TpeOyeMylo CTENeHb TOYHOCTH. JTO B CBOIO OYEpelb
MO3BOJISICT BBIOpAaTh HEOOXOJWMBIC METOIBI HCCICIOBAaHUS © O0ECIeYyuT CcOOp JIaHHBIX,
JOCTATOYHBIX JJIs TOJY4YeHHs] OOOCHOBAHHBIX BBIBOJOB. YacTo 3TO TMO3BOJSET YIPOCTUTH
WCIIOJIB3YEMBIE METOJIbI, COKPAaTHTh BpeMs, ICHBI'H, PECYpChl U YCUIUs, TpeOyeMmble s
npoBeAicHUsT uccienaoBanuss. OOHAKO HEPENAKO XOJ HCCIEAOBAHMI MOXKET HW3MEHUThCA B
3aBHCHMOCTH OT TOT'0, KaKHe MPOOJIEMBI BO3HUKAIOT TI0 MEPE M3YUCHHS OOBEKTA.

JlJis mpaBUIBLHOTO TMOHUMAHHS IKOJIOTMYECKON OOCTaHOBKHM TpeOyeTcss OAHOBPEMEHHBINH YU&T
BCEX B3aMMOJICHCTBYIOMIUX B JIAHHOM MecTe (aKTOpOB, M YXKE cama CJIOKHOCTH TaKOH 3aJadd
nenaet e€ Henérkoi. Ha mpakTuke OONBIIMHCTBO KOJIOTOB, IPEANPUHUMAs HOBOE HCCIIEOBaHUE,
MIPUMEHSIOT OJIMH U3 HECKOJIbKUX OCHOBHBIX MOXOOB:

° OKOCHCTEMHBIN ITOXOI;

N3ydenue coob1ecTs;
[TonmynssuMOHHBIN NOAXO;
AHann3 MeCTOOOMTaHUIA;
OBOIOIMOHHBINA MTOIXO0/T;
Hcroprueckuit noaxon.
DTH MOJIXO/IBI B SKOJIOTHH YaCTUYHO MEPEKPHIBAIOTCS M B3AMMOJICHCTBYIOT JIPYT C IPYTOM.
Orocucmemuulil n0OX00.

[Ipu >KOCHMCTEMHOM MOJXO0J/I€ B IIEHTPE BHUMAHHUS HKOJOTa OKA3bIBAIOTCS MOTOK SHEPTUH U
KpYrOBOpPOT BEIIECTB MEXAY OHOTHYECKMM W aOWOTHYECKUM KOoMIoOHeHTamu Ouocdepsl. Ero
OOJIbIIIE MHTEPECYIOT 3/1€Ch (PYHKIIMOHAIBHBIE CBSI3UM JKUBBIX OPTraHU3MOB MEXIY COOOHW U C
OKpYy)Karollel cpeaoil, 4eM BHJIOBOW COCTaB COOOIIECTB U OIpeJeieHHe PEeAKUX BUIOB WIHU
KOJIOaHUsl YMUCIEHHOCTH. ODKOCHUCTEMHBIM TMOJXOJ] BBIJBUTae€T Ha TMEPBbIM IUIaH OOIIHOCTH
OpraHM3aIiK BCeX COOOIIECTB, HE3AaBUCUMO OT MECTOOOUTAHMSI M CUCTEMAaTHYECKOTO MOJOKEHUS
BXOJSIINX B HUX OPTaHU3MOB.

Bmecte ¢ Tem, B SKOCHCTEMHOM NOJXO/€ HAXOIUT MPUIOKEHUE KOHIEMIUs TOMeocTas3a
(camoperynsnun), W3 KOTOPOM CTAHOBUTCSA TOHSTHBIM, UYTO HapyIIEHWE PEryIITOPHBIX
MEXaHH3MOB, HapUMEp B pe3yjbTaTe 3arps3HEHUS CPelbl, MOKET MPUBECTH K OMOIOTHYECKOMY
nucOanmaHcy. OKOCHCTEMHBIM TMMOAXOJA BaXKeH Takke Mpu pa3paboTke B OyAylleM HaydyHO
000CHOBaHHOM MPaKTUKU BEJICHUS CETLCKOTO XO3SHCTBA.

H3yuenue cooouecms.

DKOJIOTHsI COOOIIECTB yensieT 0co00e BHUMaHHEe OMOTUYECKIM KOMITOHEHTaM dKocucteM. [Ipu
M3y4eHUU COOOIIECTB HCCIEAYIOT PACTEHUs, JKUBOTHBIX W MHUKPOOPTAHHM3MBI, OOWTAIOIINE B
pPa3IMYHBIX OMOTHYECKUX EIUHHUIAX, TaKUX KakK Jec, JYTr, BOJoEM. MOTYT OBbITh BBISBIEHBI U
JTUMUTHPYIOIIHE (PaKTOpbl, HO (PYHKIIMOHAIBHBIC ACMEKTHI BIUSHHUS DSJIEMEHTOB (HU3UIECKOM
Cpenbl, HampuMep KiuMaTa, OOBIYHO MOAPOOHO HE paccMaTpuBaroTcs. Bmecto sToro ymop
JIeNlaeTCsl Ha OMNpefesieHue M OMHCAaHME BUIOB W HM3ydyeHUE (PAKTOPOB, OTPAHUYMBAIOIIUX HX
pacnpocTpaHeHue, B YaCTHOCTH Ha KOHKYPEHLIUIO U paccesieHue.



OpHMM W3 acleKTOB TOJOOHBIX HCCIICOBAHMNA SIBIISICTCS TMPEACTABICHUE O CYKIECCHSX U
KJIIMMaKCOBBIX  CcOOOIeCTBaX, OYEHb BaXHOE JUI PpELIEHUS BOIMPOCOB  PallMOHAIBHOIO
WCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB.

TonynayuornHwlii n00xoo.

B coBpeMEeHHBIX IKOJIOTHUYECKUX UCCIIEIOBAHUS UCTIOIB3YIOTCS MAaTEMaTHYECKUE MO POCTa,
CaMOIIO/IJIepKaHusl U YMEHBIICHUS YUCIEHHOCTH Te€X WM UHBIX BUIOB. [locTpoenue aTux mMoxaeneit
CBSI3aHO C PSAJOM BXKHBIX IMOHATHHA, TaKUX KaK POXKIAEMOCTh, BBDKHBAEMOCTh M CMEPTHOCTD.
[TonmynsuuoHHas HKOJNOTHs O0ecleyruBaeT TEOPETUYECKYI0 ©0a3y [Uisl MOHMMAHUS BCIBILIEK
YUCIIEHHOCTH BpEAWTENCH ¥ Tapa3suTOB, UMEIONIMX 3HAYEHUE ISl CEJIBCKOTO0 XO34HCTBA U
MEIUIMHBI, U OTKPHIBAET BO3MOXHOCTU OOpHOBI ¢ HUMH IPHU MOMOIIU OHMOJIOTUYECKUX METO/I0B
(HampuMmep, UCTOJIb30BAHUE XUIIHUKOB W IMAapa3uTOB BPEAWTENs), a TAKKE IMO3BOJISIET OIICHUTH
KPUTHUYECKYI0 YMCICHHOCTh BHUAA, HEOOXOAMMYIO I ero BbbkHBaHUs. [locrmeanee ocobGeHHO
B2XHO MPU OPTaHM3AIMH 3aNOBEIHUKOB, BEJICHUH OXOTHHYHETO XO3AHCTBA, & B TCOPCTHUECKOM
IUIaHE — TPU HM3YYEHUU BOIPOCOB HBOJIOLMOHHOW U HCTOpUYECKOM skojoruu. [Ipuioxenue
IKOJIOTHYECKUAX HUJCH K IMaJCOHTOJIOTHH ITO3BOJIMIIO JIYYIIE IOHSATh B3aMMOOTHOIICHHE BHUIOB B
UcKomaeMbIx coobmectBax. [lomymnsuuronHas skonorus obecrednsia TEOPETHUECKUE OCHOBBI IS
aHaJIM3a PacceNCHUs W BEIMUPAHUS BUIOB HAYMHAS C CAMBIX PAHHHUX 3TAIlOB YBOJIOIUH JKU3HU Ha
HallleH TIaHeTe.

U3zyuenue mecmoobumanutl.

MecTtoobutanue — 3TO y4acTOK Cpellbl ONpeneNEHHOro THUIIA, T/Ie KUBET JaHHBIA OpPraHH3M,
HanpuMep JKUBas HM3TOPOJb, MPECHOBOJHOE 03epo, AyOoBas polla WM KaMEHHUCTBIA Oeper.
Opranusm npucnocoOsIeH K onpeneaéHHbIM (U3MUECKUM YCIOBUSAM cpelibl MectooOuTanus. Ho B
mpenenax TOCIeIHEr0 MOTYT OBITh MeCTa € OCOOBIMH YCJIOBHSIMH (Hampumep, IOJ KOpou
THUIOIIETO CTBOJAa B AYOOBOW poOIlE), MHOTNIA HA3bIBAEMbIEC Mukpomecmoooumanusmu. Kaxapii
BHJ 3aHUMAacT B CBOEM MECTOOOMTAaHUU ONPEICICHHYIO JKoI02uueckylo Huuiy. IloHsTHE
HKOJIOTMYECKON HUIIM TOJpa3yMeBaeT HE TOJNbKO (hHM3MUECKOE MPOCTPAHCTBO, TJI€ MOXKET OBITh
oOHapyKeH BUJI, HO TaKXKe, UTO eII€ BaKHEE, OMPEICIECHHYIO €0 POJIb B COOOIIECTBE, B YACTHOCTH
€ro MUTaHHE U B3aMMOOTHOIICHMs ¢ IpyruMu Bujaamu. Korja nBa BHa 3aHMMAIOT OAHY U Ty e
HUITY, OHH OOBIYHO KOHKYPUPYIOT IPYr C APYroM, TMOKAa OJUH W3 HHUX HE OyJeT BHITCCHEH.
CxoJiHbIE MECTOOOUTAHMS BKIIIOYAIOT CXOHBIN HA00Op HKOJOTMUYECKUX HHUII, U B PA3IUYHBIX YaCTAX
36MHOTO IlIapa MOXKHO BCTPETHTh MOP(OJIOTHYECCKH OJHM3KHe, XOTS ¥ pa3IUYHbIC 110
TaKCOHOMHYECKOMY TIOJIOKEHUIO BUJIBI )KUBOTHBIX U pacTeHuil. Hampumep, OTKpBITHIE JTyTa, CTENu
W 3apOCIId HU3KOTO KYCTapHUKA CIY)KaT HKOJIOTHYSCKUMH HHUIIAMH JJis1 OBICTpO Oerarommx
TPaBOSIIHBIX, HO ATO MOTYT OBITH JIOIIA/IN, aHTHIIOMNBI, OU30HBI, KEHTYPY U T.II.

AHanu3 MecToOOUTaHUs 0CO00 BBIICISIOT B CBSA3H C yI0OCTBOM MPOBECHUS HCCIICIOBAHUHN, HO
OH JTa€T MaJIo JIOMOJHUTENbHON HH(POPMAIH 0 CPABHEHUIO C APYTUMU Noaxoaamu. Tem He MeHee
OH IIUPOKO PACIPOCTPAHEH B TIOJEBBIX HCCIICJOBAHHUSX, IOCKOJIBKY MECTOOOWUTAHUS JIETKO
MOAJAIOTCS KIacCH(pUKAMU. AHaTU3 MECTOOOWTaHMI O4YeHb YI00EeH Takke MNpU H3YYEeHUU
¢usnyecknx (HaKTOPOB CPEJIbl, TAKUX KakK TMOYBa, BIAKHOCTH, OCBEMIEHHOCTh, C KOTOPHIMH TECHO
CBSI3aHA XU3Hb XKUBOTHBIX U PACTEHUH. 37€Ch CBSI3U C IKOCHCTEMHBIM IMOAXOJOM U H3yuYeHUEM
COOOIIECTB OCOOEHHO CHJIBHBI. Pa3BUTHE CMEXHBIX HAyK — THAPOJIOTHH, TIOYBOBEICHUS,
METEOpPOJIOTHUH, KJIMMATOJOTHH, OKeaHorpapuu © Jp. — OTKPBUIO HOBBIE  BaXKHBIC
MEXIUCIUTUIMHAPHBIE 00JacTh wmccienoBaHus. K cokalleHHIo 3TO TPHBEIO K TOMY, 4TO
BBITIOTHEHUE BCECTOPOHHETO HCCIEOBAHUS CTAHOBUTCS CIUIIKOM TPYAOEMKHM JUIS OJHOTO
YeJIoBeKa U TpeOyeT co3manusi pabodeil TPyIIbI, T/1€ KaKIbI OTACIbHBINA SKOJIOT OOBIYHO M3yJaeT
JUIIH OJJUH aCTEeKT B3aUMOICHCTBUS KUBOTHBIX WM PACTEHHI C OKPY’KaIOIIEH Cpeoid, Harpumep,
THJIPOJIOTHIO Jieca, KJIIMMATOJIOTHIO TIOJISl WJIM BOCCTAHOBJICHHE 3a0pOIICHHBIX 3eMellb. MOXKHO
OXKHUJaTh, YTO 3/e€Ch OyAyT HCIONB30BaTbcd M (DYHKIMOHAIBHBIE TOIXOJbI (9KOCHCTEMHBIH,
MOMYJISIIIMOHHBIN, U3YYeHHE COOOIIECTB).

D60110YUOHHBIIL U UCMOPUYECKULI TTOAXOBI.

N3yyasi, Kak SKOCHUCTEMBI, COOOLIECTBa, MOMYJSAIMH MEHSJIUCh BO BPEMEHH, MBI MOXKEM
MOJIYYUTh BAXKHBIA MaTepuan Ui CYKIEHUS O XapaKTepe BEPOSTHBIX OYIYIIUX H3MEHEHHM.
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3BOJIIOI_[I/IOHH8.51 9KOJIOIvd pacCMaTpuBacT U3MCHCHUS, CBA3AHHBIC C PA3BUTHUCM KU3HU Ha Hamen
IUTaHEeTe, U MO3BOJISIET MOHATh OCHOBHBIE 3aKOHOMEPHOCTH, JIeficTBOBaBIIME B Onochepe 10 TOro
MOMCHTAa, KOrjga Ba>XHbIM 3KOJIOTHYCCKHUM q)aKTOpOM, BJIUAKOIINM Ha OOJIBIITMHCTBO OpraHu3MoOB U
Ha (U3NYECKYI0 Cpely, CTajla JesTelNbHOCTh YEeJIOBEKa. OBOJIOLMOHHAS HKOJOTUS IbITAeTCS
PEKOHCTPYHPOBATh 3KOCUCTEMBI IPOLUIOrO, HCIOIL3YS Kak IaJCOHTOJIOIMYECKUE JIaHHBIE
(uckonaeMble OCTAaTKH, aHAJIM3 MBUIbLBI U JIP.), TAK U CBEJICHUS O COBPEMEHHBIX IKOCUCTEMAX.

HCTODI/I‘ICCK&H 9KOJIOT'UA 3aHUMACTCA U3MCHCHUSAMU, CBA3AHHBIMU C PA3BUTUCM YeJI0BCUCCKOM
LIUBHIM3AIUN U TEXHOJIOTHH, C UX BO3PACTAIOIIMM BJIMSHMEM HA NPUPOLY, U PACCMATPUBAECT
IIEPUOJ OT HEOJIUTA J0 HAIIUX JHEH.

Hcnonb3ys 3TH MOAXOIBI, MOYKHO BBIABIIATH JOJITOBPEMEHHBIE JKOJIOIMYECKHE TEHACHIIMU,
YCTAaHOBUTL KOTOPLIC TOJIBKO HYTeM HN3YyUCHUSA COBPCMCHHLBIX 3KOCHUCTCM HCBO3MOXXHO, TAKOBBI,
HanpuMep, M3MEHEHMs KIIMMaTa, KOHBEPIEHTHAs 3BOJIOLUA, PACCEIICHUE BUAOB JXMBOTHBIX U
pacTeHui.

MeTo/b1 n3MepeHus GakTOPOB OKPYKAIOMIEH CPEIbI.

Jyis Toro, 4TOOBI JOMOJHHUTH AaHANN3 OHOTHYECKOTO KOMIIOHEHTa HEOOXOIUMO H3yYUTh
OCHOBHBIE (DaKTOPBl OKpyKaromeid cpeasl — saaduueckue (NMOYBEHHBIE), Tomorpaduueckue u
KJIIUMAaTHYeCKHUe (TaKkue KakK BIXKHOCTh, TEMIIEpaTypa, CBET, BeTep u Ap.). CyIIecTBYIOT pa3IuyHbIe
METO/IbI U3MepeHus (aKTOPOB OKPYKAIOIIEH CPEIbI.

Doaguueckue paxmopeoi.

[TouBbl 3HAYUTENHHO pA3IUYAIOTCA IO CBOEU CTPYKType U XHMHYECKOMY cocTaBy. Jlis
MIOJTYYEHUsT OOIIEro MPECTABICHUS O CTPYKTYpE WU MPOoQrIIe MOYBBI TOYBESHHBINA pa3pe3 JeNaroT
TakuM 00pa3oM, 4TOOBI OH OB CTPOTO BEPTUKAIBHBIM U OBLIM YETKO BUAHBI OTAENIbHbIE clion. [Ipu
3TOM MO>KHO HEMOCPEICTBEHHO M3MEPUTH TOJIIMHY SICHO PA3JIMYAIONIUXCS IO IIBETY U CTPYKTYpE
TOPU30HTOB W OTOOpaTh M3 HUX 00paslbl s MPOBEACHUS pa3IMuYHbIX aHanmu3oB. [louBy c
pPa3IMYHBIX TIAYOWH pAacKIaJbIBAIOT MO OTACIbHBIM TOJUATUICHOBBIM Takeram. [lpu otbope
MOYBEHHBIX 00pa30B HEOOXOIMMO 3alKChIBaTh, Ha KaKOW TIIyOMHE HAaXOIWICS KaXKIbIA B3SITHIN

oOpaszer.

Memoovl KonuuecmeenHo20 AHAIU3A NOYBHL:

J Omnpenenenne coiepKaHus BOJIBI B TOYBEHHOM 00pasiie

. Ornpezenenne cofep>KaHusi OPraHNIECKOro BelecTBa (TyMmyca) B TOYUBEHHOM 00pasIie

J Omnpenenenue cojiepKaHus Bo3ayXa B IOYBEHHOM o0Opasiie

J Onpenenenve MpUOIM3UTENBHOTO COOTHOIIEHHMSI TBEPABIX YAaCTHUL B IOYBEHHOM
o0pasie (TekcTypa MOouBbI)

. Omnpenenenne pH nouseHHoro odpasiua.

Knumamuuecxue pakmopuwi:

o Omnpenenenne pH Boasl

. Onpenenenue coaep)KaHUsl XJIOPHIOB B TMpoOe BOAbl (MPHOTM3UTENbHAS OIIEHKA
CONIEHOCTH)

. Omnpenenenue coepkanus KICIOpoa B MpoOe BObI

J OmnpezneneHne CKOPOCTH TEYEHUS BOJIBI

J OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3/TyXa

J W3mepenue remnepaTypsl (BO3yxa, BOJIbI, TOUYBHI)

J M3MepeHne MHTEHCHMBHOCTHU CBETA, MPOJOJKMTEIBHOCTH M KAaueCTBEHHOTO COCTaBa
(ITTMHBI BOJIHBI)

o Omnpenenenne HapaBJICHUSI H CKOPOCTH BETpa.

buotnyeckuil aHaius.

[Ipn wuccnenoBaHMM OPraHU3MOB, HACENSAIOIUX JaHHOE MecTooOuTaHue (OMOTHYECKUM
KOMIIOHEHT ~JKOCHUCTEMbI), HEOOXOJUMO OXapaKTepu3oBaTh CTPYKTYpY COOOIECTBa, T.€.
OIPENICJINTh BCTPEYAIOLINECSs B MECTOOOUTAHUN BUABI M YUCIEHHOCTb MOMYJIALUN Ka)XI0ro BHUJA.
OueBHIHO, YTO BBIABUTH U IOJCUYUTATh BCE OPraHU3Mbl JAHHOTO BHJA HEBO3MOXHO, IOATOMY
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MpPUMEHSIETCA TaKoW MeTo 0TOOpa 00paslioB, KOTOPBIA MO3BOJISIET ONPENEIUTh MPUCYTCTBYIOIINE
BU/IBI U WX YHMCIEHHOCTh. [l momydeHus: Oojiee TOYHBIX PE3yJIbTATOB HCIONB3YIOTCS METOJH,
TpeOyrome OONBIIMX 3aTpaT BPEMEHH, IOITOMY HEOOXOAMMO SICHO TPEICTaBUTh LENb
NpPEeACTOAMNX HccaeqoBaHuid. M, ecinm 3T0, BO3MOXKHO, NMPHUMEHATh METObI, HE HapyIIarollHe
€CTECTBEHHBIX COOOIIECTB.

Bcerna HE0OX0aMMO HCIONB30BaTh JIOCTOBEPHBIE METOJBI OTOOpA M PETHCTPAlli 00pa3loB, U
TIIATEIbHO OCMATPHUBATh YKPOMHBIE MECTa, MOTOMY, YTO OPTaHHU3MbI 3aHMMAIOT BCE JOCTYITHBIC
MHKPOMECTOOOUTAHHUS.

[Ipu 3ammMcu JaHHBIX BCE BUIBl PACTEHUH M JKUBOTHBIX, MOJJIAIOUIMECS ONPEACTICHHUIO,
HEOOXOMMO OIIPENeNIUTh MPSIMO B MOJ€, MOJIB3YsSCh, €CIH HYXHO, ompenenuteasiMu. Cobupars
HAQ/JI0 TOJNBKO TE€ BHUJBI, O KOTOPBIX HM3BECTHO, YTO OHU IIUPOKO PACHPOCTPAHEHBI B JAHHON
MECTHOCTH M HE OTHOCATCS K PEAKHM BHIaM. MaccoBblii cOOp BHIOB MOXXET UMETh CEpPbE3HBIC
MOCTIEJICTBHS IIsI MECTHBIX coo0ImecTB. [Ipr 0TOOpE KUBOTHBIX HY)KHO ITOCTapaThCs COXPAHUTH MX
KUBBIMH W BBITYCTUTh B MECTOOOUTAHUAX, CXOAHBIX C TEMH, M3 KOTOPBIX OBUIM H3BSTHL
Opranu3zMbl HEOOXOJIUMO ONPEIENATh C MAaKCUMaJbHOM TOYHOCTHIO, T.€. J0 BUAOB. HacTo 3TO
clleiaTh HEBO3MOXKHO, TOTJa HaJ0 YCTaHOBHUTH MX HPUHAUICKHOCTh K ONpEACIEHHOMY Kiaccy,
OTpsAly WIHA CEMEUCTBY.

Cnmcok BceX BHJIOB, HACEINSIOMIMX JaHHOE MecTOOOMTaHue, AT HEKOTOPOEe MpEACTaBICHHUE O
MHOT000pasuu CTPYKTYpHl COOOIIeCTBa, O €ro BHIOBOM pa3HOOOpa3sWu WM OOrarcTBe.
CymiecTBYIOT pa3iIHyHbIe CIIOCOOB! BEIPAKEHHS BUJIOBOTO OOraTCTBa ¢ MOMOIIBIO MaTeMaTHUECKHX
¢dopmy:n. UuciioBoe 3HaUeHNE HA3BIBACTCS HHJIEKCOM BHUIOBOTO PasHOOOpasusl.

C moMOIIbIO TOIYYSHHBIX JaHHBIX MOKHO MOCTPOUTH MHIIECBHIC LIENH U MUIIEBbIE CETH, HO JUIS
KOJIMYECTBEHHOM XapaKTEpPUCTUKH COOOIIeCcTBa 3TOro HegocrarouHo. CreneHb pazHOOOpasus
MOXET CUHUTAThCS IOJHOCTHIO BBISBJICHHON TOJNBKO TOTAA, KOT/Ia YCTAHOBJICHA YWCICHHOCTh
OpPraHU3MOB KaXXJI0T0 BUA (T.€. pa3Mep MOIMYJSIUN). DTH JaHHBIE JAIOT BO3MOXKHOCTH IMOCTPOUTH
Oosee AEeTANBHYIO KapTHHY COOOIIECTBA, HATPUMEP MUPAMUTY YHCICHHOCTH.

[Tonmy4yeHHbIE KadyeCTBEHHBIE M KOJIMUYECTBEHHBIE JAHHBIE O MECTOOOMTAHUH 3aBUCST

OT OCOOEHHOCTEH MeTOAOB cOopa OOpa3IOB W OIEHKH YWCICHHOCTH OPraHu3MOB. Meton
BBIOMPAIOT B COOTBETCTBHH C 00Pa30M JKU3HH, ITOBEJICHHEM U pa3MepaMy OpraHu3Ma.

Hns  toro, uToObl YHU(PHUUUPOBATH (CpaBHUBATh) YYaCTKH, Ha KOTOPBIX TPOBOASTCA
HCCIIEIOBaHMSI aOMOTHYECKOTO U OMOTHYECKOTO KOMIIOHEHTOB SKOCHCTEMBI, OOBIYHO 3aKJIaIbIBAIOT
TPAHCEKTHI U (WIM) KBaApaThl U cOOp 00pa3I0B OrPaHUUMBAIOT UX IUIONIAAbt0. Mcnonb3ytoTes:

. JInnelinasa TpaHcekTa

. JlenTouHas TpaHcekTa

° Ksagpar

. Pama co crniutieit (ToueyHbIit METO.)
° ITocTosiHHBIN KBagpaT

MeTo/IbI OIIEHKH Pa3MEepPOB MOMYIISIIUY.

[Tpu mpoBeeHUH JTIOOBIX KOJUYECTBEHHBIX 3KOJOTHYCCKUX HCCIICOBAHUHA Ba)KHO C OOJIBITION
CTETIEHbI0 TOYHOCTHU JaTh OIEHKY YHCICHHOCTH OPraHW3MOB, HACENSIONIUX OMPEIeIEHHYIO
MJIOMIAIb Ha CyIe WK 00bEM BOJIBI HIIM BO3ayXa. BeIOOp MeToda 3aBUCHUT OT pa3MepoB M oOpasa
KU3HU OpraHu3Ma M IUIOIIAau HccienyeMor Ttepputropund. Ha HEOONBIIOM y4acTKe MOXKHO
HEMOCPEICTBEHHO MOJICYUTATH YHCIIO WU OIICHUTH MPOCKTUBHOE IMMOKPBHITHE WIH OOMJIHE pacTeHUH
U TPHUKPEINIEHHBIX MM MEIJIEHHO TepeABUTAIONINXCS JKUBOTHBIX. Ha OONBIINX OTKPBITHIX
MPOCTPAHCTBAX JIJISI OIEHKH YHCICHHOCTH OBICTPO IMEPEIBHTAIONINXCS KHUBOTHBIX HEOOXOIMMBI
KOCBEHHBIE MeTOJbl Yy4éra. B MecTooOWTaHMSX, B KOTOPBIX HAONIOACHHE 3a OpraHU3MaMu
3aTPyJHEHO BCJICICTBHE OCOOCHHOCTEH WX IMOBEJACHHS M 00pa3a >KH3HH, IPHUXOJIUTCS OICHUBATH
YHCIIEHHOCTh OPTraHU3MOB, UCTIONB3YS JIMOO METO U3BATHUS, JTUO0 METOJ MEUEHHUS U MOBTOPHOTO
otaoBa. CymiecTBYIOT 00BEKTUBHBIE i CYOBEKTUBHBIE METO/IBI OIICHKH YUCIICHHOCTH TTOTTYJISIITHH.

Obvexmugtble Menmoovl:

1) Mertoapl ipsimoro yuéra: mpsiMmoe Habmoaenne, pororpadupoBanue, KBaApaThI;

2) KocBeHnHbIe METOIBI YU€TA: METOJT U3BATHUS, METO MEUCHHSI U IOBTOPHOTO OTJIOBA
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Meroa MeueHuUs ¥ IOBTOPHOTO OTJIOBA MO3BOJISIET OLEHUTh pa3Mep MOMYISLIUN:
OO6mwmit pa3mMep MOMyJISAIMN = YUCJIO K-X Bl OTJIOBE X YKCIIO K-X BO 2 OTJIOBE
Ywuciio xk-X ¢ METKOM BO 2 yJIOBe

CybvexkmusHble Memoobl:
OTH METOJIbI BKJIIOYAIOT B ceOs OmpeNe€éHHbIN CIOcO0 OIEHKM YacTOThI, IIKATY YacTOTHI WIIH
OIICHKY OOMIIHSI.
Hanpumep: A — o6mnbHbIN > 50%
C -- oObunbIi — 10-50%
F — gacto Bcrpewaromuiics — 1-10%
O — penkuii < 1%
R — enuanunbIil — (32 30 MUH. TOMCKOB OOHAPYXKEHO JIUIIb HECKOJIBKO 0CO0eH).
CooTHOIIIEHHE TTPOLICHTOB M CIIOBECHBIX 0003HAYEHHUI YaCTOTHI YCIOBHOE, TO3TOMY OHO MOXET
MEHAThCS. Hampumep, B OTOENBHBIX CIy4asX OOMIBHBIM MOXET CUHUTATHCS BHJ C MOKPBITHEM >

90%.

JIEKITMS 4.
UCTOPHUS DKOJIOTUU

XOpoIlIo M3BECTHO, YTO JIOAM, CaMU TOrO HE I10/03peBas, 3aHUMAIOTCS HKOJIOTMYECKUMU
HaONMOIeHUsIMU: pbIOaK 3HaeT, 4To Qopenb JIOBUTCS B PYUbsX C OBICTPHIM TEYCHHEM U
HACBILIEHHOW KHCIIOPOJIOM BOJIOM, a TUIOTBA WJIM KapI Jep>Karcs OObIYHO B MEIJICHHO TEKYIIUX WU
CTOSIYMX BOJOEMAX.

OTUMHU 3HaHUSAMH OO0 SKOJIOTHYECKHX TpPEOOBAaHUSAX JKUBBIX OPraHU3MOB pacrojarail yxke
JOMCTOPUYECKUIN UYEeIOBEK, KOTOPBINA MOJTydYand UX MPH MOUCKE J00BIYU, CheAOOHBIX pacTeHUN U
yOeXuI ¢ OJaronpUsATHBIM MHKPOKIMMATOM. OJIEMEHTBHI 3KOJOTHH MOYHO OOHApYXHUTh B
COUYMHEHHUSX MHOTUX YUYE€HBIX aHTUYHOTO BPEMEHH.

JlpeBHHE erumeTrckue, HWHAYCCKUE, KHUTalcKue, THOETCKHEe U aHTUYHBIE E€BPOICHCKHE
MICbMEHHBIE UCTOYHUKU COJEP>KAT MHOI'O SKOJOTMYECKUX CBEJNEHUN. B MHIMICKON snnuuyeckon
noame «PamastHa»u npeBHUX ckazaHusx «MaxabxapaTta» oTHocumbIX K VI-11 BB. 10 Hamiei spsl
MMEIOTCSl CBEICHUS O MOBaJAKax U o0pa3e JKU3HU JECSITKOB BHJIOB )KMBOTHBIX, €CTh YITIOMHUHAHMS
00 M3MEHEHUSX YUCICHHOCTH XUBOTHBIX M J1ake 00 OXOTHUYBMX 3alpeTax (IpexoM Mpu3HaETcs
y0oii camoK).

B knure «bxaraBata IlapaHa» mpaBUJIBHO OLIEHEHO 3HAaYy€HUE JAUKUX JKUBOTHBIX B
pacnpoCcTpaHEeHHH ONMacHBIX Ooje3Hed. OHa peKOMEeHIyeT JIoAsAM OpocaTh J0Ma, «KOrja Kpbica
MajaeT ¢ KpBILIM, NPBIraeT Kak MbsSHAs MO MOJy M nagaeT MEPTBOM — uOO Torjaa, HaBEpHOE,
65u3K0 yymay. CXO/IHbI€ CBEICHUSI MOXKHO HAalTH U B PAaHHUX KUTAHCKUX COUMHEHUSX.

HauBHBIMH, HO BO MHOIOM MpaBUJIBHBIMU ObUIM TNPEICTABICHUS AHTHYHBIX (QUIOCOPOB O
LIEJIOCTHOM, TIOCTOSIHHO MEHSIOLIENCS, pa3BuBarouieiics npuponae. O cBA35AX pacTeHU co cpeou
Y UX 3aBUCHUMOCTH OT OKpPYXaIoIIero Mupa nucai eme Immenoki (V B. 10 H.D.).

Oteny mHOTHX Hayk Apuctorens (384-322 rr. mo H.3.) ommcan 6onee 500 BUIOB M3BECTHHIX
€My JKUBOTHBIX M PACTEHHMH M paccka3zajl 00 MX MOBEJEHUU, HAIPUMEpP, O MUTPALMIX U 3UMHEN
CHsiYKe phIO, Mepenérax MTULl, CTPOUTEIbHON JesITeNbHOCTH KUBOTHBIX, MAPA3UTU3ME KYKYILIKH,
crnoco0e camo3auIUThl y Kapakatuubl U Ap. (kHura «Mcropusi KUBOTHBIX»). APHUCTOTENb
paszinyai KUBOTHBIX Ha3eMHBIX, aM(UOMOTHUYECKUX U BOJAHBIX, KIaccu(ULIUPOBAT UX MO 00pa3y
KU3HU (OJAMHOYHBIE U OOIIECTBEHHBIE, OCEMJIbIE, KOUEBbIE U OpojsUKe, THEBHbIE U HOUHBIE), 110
criocobaM mepenBHKeHHs (TUIaBaloLINe, XOJAIIKe, JeTarollue, U3BUBAIOIINECs, BOJIOYAIIHECS),
nuTaHusg (IUIOTOSAHBIE, TPABOSIHBIE, BCESAHBbIC, CHEHUATN3UPOBAHHBIE), «TEMIIEPAMEHTY
(oOponyiIHble, MEATUTENbHbIE, CBUPENbIE, poOKue, Xpadphbie).

[lo MHEHMIO pslla COBpPEMEHHBIX YUEHBIX, emé Oosiee HKOJOTMYECKUMH OBLIM BO33pEHUS
yuenuka Apuctorens Teodppacra (370-285 rr. 10 H.3.), KOTOPBIHA 3aJ0KUII OCHOBBI T€00OTaHUKH.
Teodpact omnucanm ecrecTBEHHbIE TPYNIUPOBKM PACTEHUN, NPUYPOUYEHHBIE K H3BECTHBIM
MECTOOOMTAHUSIM, TUIIBI IE€PEBbEB, MPOU3PACTAIONINE HA PA3HON BBHICOTE B ropax. B cBoeil kHure
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«MccnenoBanuss 0 pacTeHUAX» OH TNPUBENT CBEIACHHS O CBOCOOpa3MM pAacTEHUl B pa3HBIX
YCJIOBHUAX, 3aBUCHUMOCTH MX (OpMBI M OCOOCHHOCTEH pocTa OT MOYBHI M KJIMMara, CIIOCOOOB
BO3JICJIBIBAHUS; OH TpeJyIarajl ¥ SJIeMEHTBI DKOJIOTHYeCKOr Kinaccudukanuu pacteHuid. Hapsny ¢
STUMHU U MHOTHMH JIPYTUMH re000TaHnYeCKUMHU HaOmoaeHussMu TeodpacT moaMeTus1 H3MEHEHHUS
B OKPACKE KUBOTHBIX U MPHUCIIOCOOUTEIBHOE 3HAUEHUE ITOTO SIBJICHHUS.

OO0 OTHOLIEHWM pACTEHHM K YCIOBHUSM IPOM3PACTaHUS MUMEIUCh CBeAeHHs Takxke y I[lnunus
Crapmiero (23—79 H. 3.). B nepuox no3nuero cpeaneBekoBbs (13 B.) Anpbept Benukwuii kacancs
U HKOJIOTHYECKHX BOIMPOCOB — IMPUYMH 3UMHETO MOKOS, 3aBUCUMOCTH POCTa M Pa3MHOKEHUS OT
MUTAHUSA, TOYBBI, OT «COJHEYHOTO Teruiay. B amoxy Bo3poxieHust orpoMHOe BIMSIHUE HAa OUOJIOTHIO
BOOOIIIEe OKa3alu BeluKue reorpadudeckre OTKpbITHSA. OHU Jalld MOUTHBIA TOJYOK PAa3BUTHIO BCEX
ecrecTBeHHbIX Hayk. [loznnee, B 16—18 BB., MHOTO CBEJEHUN 3KOJIOTMYECKOTO XapaKTepa MOXKHO
HaWTH B TPyJaxX KPyMHEHITUX 00TaHUKOB TOro BpemeHn — Yesanb-nuHo, Typuedopa, >xkona Pes,
K. JIunnes u np.

B 18—19 BB. MHOT'0 3KOJIOTMYECKUX CBEJCHUI BKIIOYAIH B c€0s1 pabOThl KPYIMHEHIIINX PYCCKUX
yuenbix akajgemMukoB C. I1. Kpamenunnukosa (1711—1755), WU. I'menuna (1709—1755), I1. C.
[Tanmaca (1741—1811). Axamemux W. M. Jlenexun (1740—1802) ommcan pacTUTENbHBIC JIAH]I-
madTel MyCTHIHb, TPONUKOB, YMEPEHHOW 30HBI, OH YKa3aJ Ha 3aBHCHMOCTH PAaCHpPOCTPAHEHHS
pacTeHuii OT M3MEHEHMH KJIMMaTra W Ha CXOJICTBO BBICOKOTOPHBIX U TYHJPOBBIX pPaCTCHHIA.
Arporom A. I'. bormoroB (1738—1833) pa3pabGotan npuemMbl BO3JSHCTBHS HA CESHIIBI TUIOTOBBIX
JIepeBbEB, IMOAYEPKHUBAs pOJb MHUHEPAIbHBIX COJIEM B JKM3HM PpACTEHW, co3aal
Ki1accuuKanuioo MeCTOOOMTaHWW; OH 3aTparuBal B CBOMX paboTax ¥  BOIPOCHI
B3aMMOOTHOIIICHUH MEXAY PACTCHUSIMH.

3apoxknenne ocoboit Hayku — reorpaduu pacTeHUN — sBIsieTcs 3acayroi A. I'ymOonpara
(1769—1859). Ero tpyn «Uneu o reorpaduu pacrenuit» (1807), B KOTOPOM MOTIEPKHYTO
3HAYCHHE TEeMIIepaTypHOro (akTopa IS pacupeneleHUus pacTeHUH, MMOBJIEK 3a COOOM IENBIN Psi
6oTaHuKo-reorpauyecKkux padoT, HOCHUBIIUX SKOJOTHYECKUi XapakTtep. OCHOBOIONIATralOIIUMU
CUMTAIOT paboThl KpymnHelero ¢ppanmy3ckoro 6oranuka Ortocra [lupama Jlexangons (1778—
1841). B cBoeit kuure «Ouepku HadanbHOU reorpaduu pactenuit» (1820) o maeT onpeneneHus
MOHATUAM (M pa3iIM4usiM) — «MECTOOOMTaHHE» U «MecToHaxoxiaeHue». B 1832 r. O. II.
Jlexan10J1b 0O0CHOBAJ BbIICNIEHUE OCO00W HAYKM — «3MUPPEOSIOTUN» (ayTIKOJIOTHH B COBpe-
MeHHOM mnoHuMmaHuu). Cpeny yke CcTald T[OHMMAaTh KaK COBOKYNHOCTh  YCIIOBHH,
Bo3nelcTByromux Ha pacrenue. CoiH O. II. Jlexannons AunbdpoHc JlekaHIonb B KHHIE
«I'eorpadusa pacrenmit» (1855) kmaccupuuupyeTr MecTooOMTaHHUs, OCHOBBIBASICh Ha TaKHUX
(dakTopax BHEIIHEH cpeibl, Kak TeMIepaTypa, CBET, Biara, nousa. OH, nogooHo A. 'ymGonbary,
CUMTaJl, 4YTO KIMMaTUueckue QakTopsl (IpexJe BCEro TeMIepaTypa) OrpaHUYUBAIOT
pacnpocTpaHeHHe pacTeHMI; 0COOEHHOE 3HAaUeHHE OH MpUaBajl He CPEAHUM TeMIlepaTrypam (Kak
MHOTJA JIeJIaloT J0 CUX IOp), a TeMIlepaTypaM Mepuoja BereTaluuu, B IEPBYIO oYepelb nepuoia
uBereHus. A. /IekaH10/1b MOJ0KNI HAYaJI0 U3YYEHUIO BIUSHUS DKCIIO3UIIMH CKIOHOB Ha IPAHMIIBI
pacnpocTpaHeHUsl pacTeHUM, U3ydall IPUBSI3aHHOCTh BUJIOB K pa3HbIM TUIIaM IOYB, BIIEPBbIE yKa-
3a; Ha 0oJiee BBICOKYIO DKOJIOTUYECKYIO MJIACTHYHOCTh PACTEHMM, MO0 CPAaBHEHUIO C KUBOTHBIMH,
13-3a «IPUKPEIICHHOCTHU» PACTEHUN U «HEBO3MOXHOCTHY» YHUTH OT HEOJIaronpusiTHbIX (GakTOpOB.
Takum o6pazom, A. JlekaHa0is MO MpaBy MOKHO CUMUTATh OJHUM M3 OCHOBOIIOJOXHHUKOB KO-
JIOTUY PacTEHUM KaK HayKH.

IToGena »BomonmonHoro yuenus JlapBuHa mocie 1859 r. o3HameHOBaja HOBBIM 3Tam B
HCTOPUU DSKOJOTHUU. DKOJIOTHs, 3apOAMBIIasics B HeApax OoTaHMUYecKol reorpaduu, mpespa-
aeTcsi B CaMOCTOATEIbHYI0 HayKy, B OCHOBHOM B HayKy O MpHCIOCOOJIEHUIX, 00
ajanTanusax pacTeHuil Kk ¢pakropam cpeabl. bonbmyo poiab B pa3BUTHU 3KOJOTHU paCTEHUH
B Poccuu ceirpanu Tpyapl KpynmHEUILIEr0 PyCCKOTO yYEHOro, ueTkoro nocienosarens Y. lapsuna B
Poccun — A. H. bekerosa (1825—1902), 0CHOBOTIOJIO)KHHUKA PYCCKOM OOTaHMYECKON reorpadumu.
B cBoeit pabote «l'eorpadus pacrenuit» (1896) on chopmynupoBasl MOHATHE O OHOIOTUYECKOM
KOMIUIEKCE KaK CyMMeE BHEIIHMX YCJIOBUH, K KOTOPBIM pacTeHHUs MpHUCIocabIuBalOTCA B
IIPOLECCE UCTOPUUECKOTO PA3BUTHSA.
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Ecaum B Hauvane 19 B. OCHOBHOE 3Hauy€HHE B paACIPENCIECHUU PACTEHUH OTBOJUIIOCH
KJIIUMAaTH4eCKUM ¢akTopaMm (Temily, OocaJkaM), TO MO Mepe HU3YUYEHMs] CXOJHBIX IO KJIMMATy
PETHOHOB BCe OONBIIYIO POJIb OTBOAMIH (haKTOpaM MOYBEHHBIM. [IoCTENeHHO SKOJIOTH TOAOILIH K
HEOOXOJMMOCTH M3y4yeHHUs TakuxX (aKTOpPOB, KaK 3aCOJEHHOCTh MOYBBI, MOIIHOCTh CHEOBOTO
IIOKPOBA, BEYHasl MEP3JI0TA, a3pallysl IOUBbI, TPYHTOBbIE BOJBI U T. JI.

K koHIy mpouuioro Beka B 3K0JIOTMM HAMETUJIOCh JiBa HampasieHus. B 1895 r. Beimia B cBer
kHura narckoro yuenoro E. Bapmunra «Plantesamfund». Ha pycckuii si3pik OHa mepeBoauIach
nBaxael — B 1901 u B 1902 rr. Ilocneanee n3nanue noa HazpanueM «PacnpegeneHue pacTeHUt
B 3aBUCHMOCTH OT BHEUIHUX YCJIOBHH (9KoJIorMYeckass reorpadus  pacTeHUM)»
conpoBoxkaanoch cratbeit I'. WM. TandunseBa o pacturensHoctd Poccuu. E. Bapmunr,
NpoJoDKasg «reorpadUyeckoe HampaBlICHUE», ONPENENIeT 3aJayd  AKOJOTHH, OTICNSAET
«QKOJIOTHYECKYI0 reorpaduio» ot «bpiaopuctudeckoi reorpadun». OH 10 IpaBy CUYUTAETCA OTLIOM
HKOJIOTUM PACTEHUH, XOTSA OQHUIMAIBHO, B KadeCTBE CAMOCTOATEIBHON oOTpaciu OOTaHUKH,
9KOJIOTHS pacTeHui mpu3HaHa Toyibko B 1910 r. Ha |l BcemupHOoM GoTaHMueckoM KOHTpecce B
bproccene. E. BapmMuHr o0coOeHHO TMOJYEpPKUBAET, YTO JKU3Hb PACTCHUN MPOTEKAET B
coo0miecTBax M YTO PAacTeHHs] CaMH OKa3bIBalOT Oousibinoe BIusiHue Ha cpeny. Kuura E.
Bapmunra crama MOIIHBIM TOJYKOM pa3BuTus dkojorun. Odopmisiercs ocoboe «mopdosioro-
OMOJIOTMYECcKOe» HalpaBlIeHHE B JKOJOTHUH, KOTOPOE B JajbHEHIIeM BBUIMJIOCH B YYE€HHUE O
KU3HEHHbIX opmax. [IposiomkeHrneM 3TOro HampaBiIeHUs cTaja KHUra Hemenkoro 6oranuka O.
Hpyne «2Oxonorus pactenuii» (1913).

OnHako B Te K€ TrojAbl HAMETWJIOCh W JPYyroe HalpaBJIEHUE B 3KOJOTMU — IIOMBITKA
00BsICHUTE  MOP(OJOro-aHaTOMUYECKUE TMPU3HAKU, HUCX0As U3 (DUIMOIOTUUECKUX
npoueccoB. Tak, B 1898 r. Bemia kuura A. lllumnepa «I'eorpadus pacteHuii Ha (PU3NOIOTUUECKOM
OCHOBE» — OCHOBAaTelbHAs CBOJKA, COJMIKAIOLIAs AKOJIOTHIO C AKCIEPUMEHTAIbHBIMU HAyKaMU,
0co0eHHO ¢ (u3moyoTHel pacTeHUi. DTO «PHU3UOIOTMISCKOE HAIPABJICHUE» OCOOCHHO CHIILHO
BbIpaxkeHO B pabotax KiebGca, Hampumep «O MpoU3BOIHHOM M3MEHEHUHU PACTUTENBHBIX (HOpM»»
(1905), u I'. Jlrouneropna «BnusH1e KJIMMaTa ¥ MOYBBI HA )KU3HB pacTeHuii» (1925, 1937).

B 20 B. nanmpHelilee yCOBEpIIEHCTBOBAHUE METOJ0B 3KOJIOTMYECKOTO MCCIIEOBAHUS TT03BOIHIIO
0o0paTUThCA K HOBBIM SKOJIOTMYECKUM (haKTOpaMm: JUIMHE CBETOBOIO IEpHUOJA, CHEKTPATIbHOMY
COCTaBYy CBETa, PEaKIIMK MOYBEHHOTO PacTBOPA, BIUSHUIO MUKPOIJIEMEHTOB, PACTBOPHUMOTO ATFOMHU-
HUsI, a30Ta U JIp. YCWICHUE BO3JCUCTBUS UYEJOBEKA Ha CPey BBI3BATO HEOOXOAMMOCTh M3y4yaTh
3arpsi3HEHUE BO3/yXa MPOMBIIITIEHHBIMH Ta3aMH, paJualueil, BHIOpOCaAMH TSKEIIbIX METAIIIOB.

B Awmepuke (CILIA) B 3TH *e TObI OOJIBIIOE PACIIPOCTPAHEHUE B HKOJIOTHH TOJIYUUIIO 0CO00€
HampaBlieHHEe, TaK Ha3bIBAEMOE «Y4YEHHE O BUAAX-UHAUKATOPAX», T. €. O «PACTECHHUSIX-TIOKA3aTeIIX»
pa3IMYHbIX CBOWCTB MOYB (KapOOHATHBIX, NMECYAHBIX, TMIICOBBIX, 3aCOJEHHBIX U T. J.), a MO3JHEe
(Linstow, 1929) — 00 mHIMKaTOpax COMACPIKAHUSI B MOYBE OIMPEICICHHBIX XUMUYECKUX JJIEMEHTOB.
brnaronmaps padore Kiemenrtca (Clements, 1920) «PacTeHus-UHIUKATOPBI», a TaKke padoTe
Vusepa u Knemenrca (Weaver, Clements, 1929, 1938) «Okomnorus pacteHuii» 0bI0 000CHOBAHO HC-
M0JIb30BAHUE MIPUPOAHON PACTUTENBHOCTH Ul UHAMKALIMU YCJIOBUH MPOU3PACTAHUS pACTEHUH (XOTS
oJJ00HOro poja paboThl ObUIM HauaThl 3a70iro 10 3Toro b. A. Kennepom). Hano ykasate, uto ¢
caMmoro Hayaja aMepUKaHCKHE YUYEeHbIE MOHMMAaJIM 3KOJIOTHIO B OYEHb IIMPOKOM IUIaHE, BKIIOYas B
Hee U (PUTOIEHOJNOTHIO. OTO BO MHOIOM OTHOCHTCS W K COBPEMEHHOH 3apyOexHon
(«aHTJI0A3BIYHOI») HKOJIOTHH.

CBoumu nmyTsIMU pa3BHUBaiach 3kosiorusi B Poccum.

IIpodeccop Mockosckoro ynuepcutera Kapn @pannuesnu Pynse (1814-1858) mmpoxo
MpoIara’/InpoBajg HeOOXOAUMOCTh Pa3BUTHS 0COOOT0 HampaBiICHHUS B 300J0THH, MOCBAIIEHHOTO
BCECTOPOHHEMY M3YyUYCHHMIO M OOBSICHEHUIO )KM3HU JKUBOTHBIX, UX CJIOXHBIX B3aMMOOTHOLICHUH C
OKpY)XaloIlUM MHUpPOM. Pynbe mnmoau€pkuBai, 4TO B 300JIOTMM Hapsay C Kiaccupukanuen
OTAENbHBIX OPraHU3MOB HYXHO HPOHM3BOJIUTH «pa30op sBIeHUH oOpaza xu3HU». [Ipm 3TOM
ClenyeT pas3iuyaTh SBJICHHS JKU3HH OCOOM (BBIOOp W 3amacaHWe MHUIH, BBIOOP M TOCTPOIKa
KHUJTUINA U T.JA.) U «IBJICHUS XKU3HU 00IIei» (B3aMMOOTHOIIICHUE POJUTEICH U TOTOMCTBA, 3aKOHBI
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KOJIMYECTBEHHOI0 Pa3MHOXKEHUS JKMBOTHBIX, OTHOLIEHME K YXMBOTHBIM TOTO XK€ BUAA IPYTHX
BUJIOB, OTHOILIEHUS KUBOTHBIX K PACTEHUSIM, MOYBE, K PU3NYECKUM yCIOBHUSAM cpensl). Hapsny c
3TUM CJIEIyeT CIEUUAlbHO H3y4aTh MEPUOJWYECKUE SIBJIICHUS B JKU3HM >KMBOTHBIX — JIMHBKY,
CISTYKY, CE30HHBIE MIEPEMEILICHHUS.

B 1868 r. H. ®. JIeBakOBCKHiI MUIIET AUCCEPTALIUIO, COJIEPHKAILYIO MIEPBBIE PYCCKHUE IKOJIOTHYE-
CKHE, HE TOJIbKO ONMUCATEbHBIE, HO U SKCIIEPUMEHTAIbHbIEC HCClle0BaHu. J(aleKko MPOABUHYIIHN HE
TOJIBKO (PU3HMOJIOTHIO, HO U 3KoJIoTHI0 padoTsl K. A. Tumupszesa.

HIupokue moyBeHHO-O0TAaHNYECKUE UCClieioBaHus B Poccun KOHIIa TpOUUIoro U Havaja Hallero
BEKa CIOCOOCTBOBAIM HE TOJIBKO 3apOXKACHUIO (PUTOLICHOJOTMHM Kak TaKOBOM, HO H
dbopmMupoBaHuO MHOTUX 3Kojoruueckux uaei II. A. KocterueBa, A. A. M3maunbsckoro, B.
B. JlokyuaeBa 0 B3aUMOCBA35IX MEX/ly paCTEHUSAMHU U 10YBOH. PaboTamMu COTpYJHUKOB U YUEHUKOB
B. B. JlokyuaeBa ObUIM BBISICHEHBI MHOTHME 3aKOHOMEPHOCTH paCIpellelieHUs pPACTeHUuH W
pacTUTENbHBIX TPYNIMPOBOK B 3aBUCUMOCTH OT MCTOPUUYECKMX, a TaKKE COBPEMEHHBIX
KIIMMAaTUYEeCKUX U MOYBEHHBIX YCIOBUM CYIIECTBOBAaHHMA. BOJpIION BKJIaJ B pa3BUTHE COBETCKOM
skosorun BHec akagemMuk b. A. Kemmep. OH OCHOBal B 9KOJOTMH 0CO0O€ HANpaBICHHE —
«IMHAMUYECKYIO KOJIOTHIO», KOTOpasi TpedyeT paccMaTpPUBATh SKOJOTUYECKUE THITHI PACTEHUN He
B CTaTHKe, a B ux ABmkeHuu. Hakonen, b. A. Kennep Bcerga nmpusbiBall K TECHON CBA3U MEXIY
«OKOJIOTMYECKOM (u3MoNorueit», H3ydarolied Mpolecchl B pacTeHHAX Ha ¢oHE cpenbl, u
«(hU3HOIIOTHYECKON HKOJIOTHEW», B IIGHTPE BHHMAaHHUS KOTOPOM CTOMT BCE pACTEHHE Kak
MIPECTaBUTENb JAHHOTO BUJIA B JAHHOM cpeJie, B IPOIlecce CBOEr0 OHTOreHe3a U (pUIIoreHesa.

BrnocnenctBum skosiorndeckas gpusnosorus pazpubaiach B Tpyaax JI. A. VBaHoBa (BnusHue
ceera), H. A. MakcumoBa (3acyxoycroitunBocts), B. H. Jltobumenko, A. A. Huuunoposuua, O. B.
3anenckoro, B. JI. Bo3snecenckoro (3xosorust porocunresa), M. . TymanoBa (MOpPO30CTOUKOCTH),
I. A. T'enkens (coneycroiumBocTh). B kmaccumueckux tpyaax B. H. CykaueBa pa3BuBanoch
HKOJIOTUYECKOE HANpaBiIeHWE B (UTOLEHONOTMH U OWOTCOIEHONIOTHH, 3aJI0KEHHOE —elle
3ameudarenbHbIMU pabotamu ['. . Mopo3oBa B ero «YueHuu o jece». bonbiioil Bkiaa B pa3BUTHE
skonorun BHecau JI. I'. Pamenckuit u A. II. llleHHuKOB, 0COOEHHO B H3y4EHHME JIYTOBBIX
pacTEeHHUN.

[locnennue necsTUaeTUs XapaKTepU3YyIOTCS OYpHBIM POCTOM SKOJOTHUYECKUX MCCIIEOBaHUM
MIOYTHU BO BCEX CTpaHaX. DTO CBSA3aHO C YPE3BBIYAMHO 0OOCTpUBIIEHCS MPOOIEeMOl OXpaHBbl Cpebl,
C pa3BUTHEM OTAEIBHBIX CTpaH U T. A. B 60-e roasl npous3onuio o0beIMHEHHE TOUEK 3PEHUS
HKOJIOTOB Pa3HBIX IIKOJ M HANPABJICHUHA MO OCHOBHBIM BONPOCAM, HA4aJlOCh YHU(PHUIMPOBAHUE
noHATUH U TepMuHOB. Celyac HHOI/A BBLACISIOT KOJMYECTBEHHYIO AKOJIOTHIO (CTaTUCTHUKA,
KJacCUpUKalus, OpJAUHALMS), OSKOJIOTMIO JKOCHCTEM (IIPOAYKTUBHOCTb, IIEMM IHUTaHUS,
OMOdHEpreTHKa, MOJEIMPOBAaHUE, CUCTEMHBIN aHANIN3), ayTIKOJIOTHIO, (PU3HOJIOTUYECKYIO IKOJIOTHIO,
TEHOKOJIOTHIO, TIOMYJISIIMOHHYIO SKOJIOTHIO, TPOIHMYECKYKO SKOJIOTHIO, JKOJIOTHIO, CBS3aHHYIO C
AHTPOIIOT€HHBIM BIIMSHHUEM, 3KOJOTHUIO 4YejoBeka M T. . OOHAKO CTPYKTypa HOBOW M cTapoi
9KOJIOTMM TIO0 CYLIECTBY COBIAJAIOT, HO MEHSIOTCS JIMILIL HCIOJIB3YEMbBIE METOJbI, OCHAILEHHOCTH
HUCCIEIOBAaHUN U T. 1.

JIEKIINA 5.
OCHOBHBIE 3AKOHOMEPHOCTH JENCTBHUS DKOJOTMYECKUX ®AKTOPOB HA
OPTAHM3MBIL. CHEHHU®UKA ®AKTOPOB DKOJIOTUU

CymecTBoBanue J000r0 OpraHu3Ma, WM TPYNIbl OPraHU3MOB 3aBUCHUT OT KOMIUIEKCa
OTIpeNIeIEHHBIX YCIIOBUM WM (aKTOPOB CpeIbl, CPeAd KOTOPBIX BBLACISIOT a0HOTHYECKHUE,
OMOTUYECKHE U aHTPOITUYECKHE, @ UX COBOKYITHOCTb — IKOJIOTUYECKUE (PaKTOPhI CPEDI.

Okosorndyeckuii (pakrop — 3T0 JH000E yCIOBHE Cpelbl CHOCOOHOE OKa3bIBaTh MPSIMOE HIIU
KOCBEHHO€ BIIMSIHUE Ha JKUBbIE OpPraHU3Mbl, XOTd OBl Ha MNPOTSLKEHUWH OJHOW U3 (a3 ux
WHIVBUAYAJIBHOTO Pa3BUTHS.

Okonornyeckue GakTopbl BO3AECHCTBYIOT Ha KUBbIE OPraHU3Mbl PA3JIMYHO:
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1. VYcTpaHss HEKOTOpble BUABI C TEPPUTOPHUN (KIUMAaTHYECKHEe M (PU3UKO-XUMHUYECKUE
0COOEHHOCTH KOTOpPBIX MM HE HOIXOAAT) M, CIIEJOBaTEIbHO M3MEHA HX Treorpaduyeckoe
pacupocTpaHeHue.

2. W3MeHss IIONOBUTOCTh U CMEPTHOCTD Pa3HBIX BUJOB IYTEM BO3ICHCTBUSA HA Pa3BUTHE
Ka)KJI0TO U3 HUX U BBI3bIBas MUI'PALUH, T.€. BJIUSAA HA INIOTHOCTD ITOIYJIALIUM.

3. CriocoOcTBYsI MOSIBICHUIO AJANTUBHBIX MOAM(DUKALMN: KOJINYECTBEHHBIX HW3MEHEHHH
oOMeHa BEIIECTB M TAaKUX KAueCTBEHHBIX M3MEHEHWH, KaK Jauanays3a, 3UMHSS W JICTHSS CIISTYKH,
(boTonepruoUUecKue peakyuu U T. 1.

Dkonorudeckre (pakTopsl ACTATCS HAa A0MOTHUYECKUE, OMOTHYECKHUE U AaHTPOITHYECKUE.

Abuomuueckumu (HaKTOpaMu cpelbl Ha3bIBACTCSl COBOKYMHOCTb YCJIOBUH HEOPraHWYECKON
Cpeabl, BIUSIONIMX Ha OpraHu3Mbl. AGHOTHYECKUE (GaKTOPHI ACTATCA Ha XUMUYECKHE (XUMHUYECKHUNA
COCTaB aTMOC(epbl, MOPCKUX U MPECHBIX BOJI, IIOYBBI WJIK JJOHHBIX OTJIOXKEHUHN) U (pU3HUECKre U
KJIIMMaTU4ecKue (TemmepaTypa M BIQKHOCTb  BO3AYyXa, OCaJKH, CHEXHBIM  IOKPOB,
OapoMeTpu4ecKoe JaBlIeHUe, BETE, JIyducTas U Tersioas 3Heprus ConHua u z1p.).

KnumaTtnueckue (pakTopbl OKa3bIBalOT HA OPraHU3MbI KaK HEMOCPECTBEHHOE, TaK U KOCBEHHOE
BiusiHUE. VI3BECTHO, YTO OT KIMMAaTUYECKUX YCIIOBUN 3aBUCUT Pa3BUTHE PACTUTEIBHOCTH. BMmecTte
C TEM MECTHBIE YCJIIOBMS OKAa3bIBalOT CYIIECTBEHHOE BJIMSHME Ha KiIMMar. B dactHOCTH, 3TO
OTHOCHUTCS K paCTUTEJIbHBIM COOOIIECTBaM, KOTOPbIE CUIIbHO U3MEHSIOT MUKPOKJIUMAT.

buotnueckumu (akropaMu cpeabl Ha3bIBa€TCS COBOKYIHOCTb BIIMSHUM, OKa3blBa€éMbIX Ha
OpPraHM3MBbl  JKU3HENCATECIBHOCTBIO APYTMX OPraHu3MOB. OTH  BIUSHUSA HOCSAT  CaMblid
pa3sHooOpa3HbIil xapaktep. JKUBBIE CyIIecTBa MOTYT CIYXXHTh HWCTOYHHKOM MHIIU ISl IPYTUX
OpPraHU3MOB, SBIATBCA CPeJOH OOMTaHUs, CIIOCOOCTBOBaTb HUX PAa3MHOXKEHHMIO, OKAa3bIBaTbh
XHUMHYECKOe (TOKCHHBI OaKTepuil), MEXaHHUECKOe U APYTHe BO3ACHCTBHs. JleficTBre OMOTHYECKHX
(bakTopoB mposBiseTcs B (popMe B3aUMOBIMSIHMS KHUBBIX OpPraHU3MOB JIpyr Ha japyra. Hampuwmep,
pacTeHusl BBIIENAIOT KHUCIOPOJ, HEOOXOAWMBIA JUIS JBIXaHUS JKUBOTHBIX, a JKUBOTHBIC
o0ecreynBaoT MOCTYIIEHUE B aTMOC(epy YIIIEKUCIIOro ra3a, KOTOPbIH UCIOJIb3YeTCs paCTEHUSIMU
B mporiecce dotocunteza. [leiictBue OMoTHYECKMX (DAKTOPOB CPEAbl MOXKET OBITh HE TOJIBKO
HEINOCPEACTBEHHBIM, HO U KOCBEHHBIM, BBIPaXKasiCh B U3MEHEHUU YCIOBUHN OKpYXKarOLIEH HEKUBOU
MIPUPO/IbI (HallpUMep, B3aMMOOTHOIIIEHUSI OHJIATPhI U BBIXYXOJIH).

AnTponuyeckuii ¢akrop. B coBpeMeHHBIX ycIOBUAX JieiicTBUE (aKTOPOB OKpY’KAIOIIEH Cpeabl
4acTo ompeJensieTcs He MPUPOJHON 00CTaHOBKOW, a TEMU U3MEHEHHUSIMH, KOTOPbIE BHECEHBI B HEE
YEJIOBEKOM.

Bces pazHooOpasHasi JesTebHOCTh YeIOBeKa, KOTopasi MPUBOAMT K U3MEHEHHUIO MPHUPOJbI Kak
cpeabl OOMTaHUS BCEX >KMBBIX OpPraHM3MOB HJIM HEMOCPEACTBEHHO Ha MX JKM3HU, Ha3bIBaeTCS
anTponuyeckuM (axtopom cpenbl. [Ipndém nesTenbHOCTh YeT0BEKa MOYKET OKa3bIBaTh HAa IPUPOAY
npsMOe MM KOCBEHHOe Bo3neicTBue. K mpsMOMy BO3IEHCTBHIO OTHOCATCS HUCTpeOJeHHUE,
Pa3MHOKEHHE U PACCEICHUE YEJIOBEKOM KaK OTAEJBHBIX BUIOB JKMBOTHBIX M PAaCTEHUMH, TaK H
1esbIx 6noreHo30B. KocBeHHOe BO3/ieiicTBHE OCYIECTBIIACTCS MMYTEM U3MEHEHUS Cpeibl OOUTaHUs
OpraHU3MOB: KJIMMaTa, peXKUMa peK, pacraiika 3eMeib 1 T.1.

B Hacrosimee Bpems BIMSHHME 4YEJIOBEKAa Ha MPUPOAY B 3HAUUTEIBHOM CTEIEHU YTPATHIIO
JIOKAJIbHBIN XapakTep M MMeeT riobalibHOe pacrpocTpaHeHue. K coxaneHuto, 3T0 BIMSHHUE yallle
BCEr0 MMEET HEraTUBHOE 3HAYEHHE U OTPHULATENIBHO CKa3bIBACTCS HA PA3BUTUM KMUBOTHOIO U
PacTUTETBLHOTO MHUpPA, YUCTOTE aTMOC(HEPHOr0 BO3yXa U KaueCTBE MPUPOIHBIX BOJ.

Yucnao 5KoIOTHYECKHUX (PAKTOPOB, KOTOPBIE MOXKHO BBIICTUTh OYEHb BEIMKO M MOXKET
II0KA3aThCsA, YTO HET HHUKAKOM BO3MOYKHOCTH OLICHUTH BO3JEHCTBHE HMX Ha opraHusMm. OJHaKo
paccMOTpeHHe KOHKPETHBIX CUTYaIlUil MOKa3bIBAET, YTO MHOTHE (PAKTOPHI WK BOOOIIE HE BIUSIOT
Ha U3y4aeMble OpraHU3Mbl, WM K€ BIMSHUE UX HACTOJIbKO c1ab0e, YTO UM MOXKHO MpeHeOpeyb.

Craenyer OTMETUTh, YTO OJMH MU TOT ke (PaKTOp Cpelbl UMEET pa3iIMyHOe 3HaueHHE B JKU3HU
COBMECTHO OOMTAIOIIMX OPraHU3MOB pa3HbIX BHUIOB. Hampumep, cunbHBIM BeTep 3UMOMN
HEOJIaronpusaTeH A KPYNHBIX, OOMTAIONIMX OTKPBITO JKMBOTHBIX, HO HE JeiicTByeT Ha OoJee
MEJKUX, KOTOPbIE YKPBIBAIOTCA B HOpAax MU Nox cHeroM. CoJIeBOM COCTaB MOYBBI BaXKCH IS
MUTAHUS PACTeHUH, HO Oe3pa3IndeH AJisi OOJIbIIMHCTBA HA3EMHBIX KHUBOTHBIX.
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@DakTopbI cpesibl MOTYT U3MEHATHCSA BO BpEMEHU. MI3MeHeHUs! MOTYT OBITh:

1. PerynspHo-niepnoinyecKuMu, MEHSIIOIIMMH CUJITy BO3JICHCTBHUS B CBSA3H CO BPEMEHEM
CYTOK WJIA C€30HOM I'0J1a WJIK PUTMOM IPUJIMBOB U OTJIMBOB B OKEAHE.

2. HeperynspubiMu, 6e3 4YETKOW MEPUOJUYHOCTH, HAMpUMep, W3MEHEHHUS MOTOJHBIX
YCIIOBHIA B Pa3HbIE T'OJIbI, SIBICHHS KAaTaCTPOPHUECKOTO XapakTepa — OypH, TUBHU, 0OBAJIbI.

3. HanpaBieHHbIMM Ha NPOTSDKEHUU JUIMTENbHBIX OTPE3KOB BpPEMEHH, HAmpuMmep, MpU
IIOXOJIOZAHUHN, WM TMOTEIUIEHUU KJIMMAaTa, 3apacTaHUU BOJOEMOB, ITOCTOSHHOM BbIIIaCE CKOTa Ha
OJIHOM U TOM K€ y4YacTKe.

HecmoTpst Ha Gombiioe pasHooOpasue SIKOJIOTHIECKUX (PaKTOPOB, B XapakTepe X BO3/ICHCTBHA
Ha OPTaHU3MbI U B OTBETHBIX PEAKIIHUIX KHUBBIX CYIIECTB MOKHO BBISIBUTH PsAJI OOIINX
3aKOHOMEPHOCTEHN.

1. 3akon ontumyma. Kaxnplii ¢akrop wuMeeT UMb ONpeAenEHHbIe —Ipeieibl
MOJIOKUTETBHOTO BIIMSHUS HAa OpraHu3Mbl. Pe3ynbraT nedCTBHS MepeMeHHOro (akropa 3aBHCHT
MpekXIe BCEro OT cuibl ero mposieieHus. Kak HemocTaToyHOoe, Tak M W30BITOYHOE JIEHCTBUE
¢dakTopa OTpUIATEIHHO CKAa3bIBACTCS HA IKHU3HEIEATENLHOCTH ocobeil. bmarompusitHas cuia
BO3JICHCTBUS HA3bIBAETCS 30HOM ONTUMYMa 3KOJIOTHYECKOr0 (PaKTopa UM MPOCTO ONTUMYMOM JUIS
OpPraHU3MOB JaHHOTO BHJA. YeM cHIbHEE OTKJIOHEHHE OT ONTHMYyMa, TeM OOJIbIIEe BBIPAXKEHO
yrHeTaroliee JeicTBIe TaHHOTO (paKkTopa Ha OpraHU3MBbI (30HA IECCUMYMa).

MakcuMaabHO M MUHUMAJIBHO NEPEHOCUMbIE 3HAU€HHUs (akTopa — 3TO KPUTHUECKUE
TOYKH, 3a MpeeIaMi KOTOPBIX CYIIECTBOBAHUE YKE HEBO3MOXKHO, HACTYIAET CMEPTh.

[Ipenensl BBIHOCIMBOCTH MEXIYy KPUTHUYECKMMHU TOYKAMM HAa3bIBAIOT DJKOJIOIMYECKOUN
BaJICHTHOCTBIO KMBBIX CYIIECTB IO OTHOIICHHIO K KOHKPETHOMY (DaKTOpy Cpeibl. IKOIOTHUECKON
BAJICHTHOCTBIO  BHJAa O0O3HAYalOT €ro  CHocoOHOCTh  3aceNiATh  Pa3U4YHYyl0  Cpeny,
XapaKTEepPU3YIOIIYIOCs OOJNBIIMMU UM MEHBIIMMH U3MEHEHUSIMU SKOJIOrHueckux (aktopos. Bun c
HU3KOW 5SKOJIOTMYECKOW BAJIEHTHOCTbIO MOXKET BBIHOCUTH JIMIIb OIPaHUYEHHBbIE BapHUalluu
HKOJIOTHUECKUX (PAKTOPOB, €r0 HA3bIBAIOT CTEHOTOMHLIM (MM CTeHOOWOHTHBIM). Bun, crocoOHbIi
3aceNATh OUEHb Pa3IMUHble MECTOOOUTAHUS WIIM MECTOOOUTAHUS C OYEHb PAa3IMYHBIMU YCIOBUSIMU
Ha3bIBAIOT IBPUTONHBIM (WJIM 3BPUOMOHTHBIM). ECiM 3TH MOHATUS OTHOCATCS K TaKuM (akTopam,
KaK TeMIeparypa, COJIEHOCTb, NHINA, TO BUIbl HA3bIBAIOT CTEHOTEPMHBIMH, IBPUTEPMHBIMU,
CTEHOTAIIMHHBIMH, 3BPUTAIMHHBIMU, cTeHodaramu u sBpudaramu. B cpeze, rae s3konoruyeckue
(dakTophl MpeTepreBaroT OoJbline U3MEHEHUs, ¢ayHa, OOBIYHO OeHAa BUJAMHU C TOBBIIIICHHOM
HKOJIOTHYECKOM I1acTuuHOCThi0. HO pacmpocTpaHeHue >KUBBIX OPraHU3MOB HeNb3s OOBSICHUTH
OJIHOM JMILIb HKOJIOTMYECKOM BajleHTHOCThIO. Crenyer NpUHMMAaTh BO BHHMaHHME U JIpyrHe
MIPUYUHBI, TAKHE, KaK I€0JIOTMYECKasi UCTOPHUSI, BO3SMOKHOCTH MACCUBHBIX U aKTUBHBIX MHUIpaIUH,
CIOCOOHOCTH K pa3MHOKEHUIO U T.. Kpome Toro, mpeensl BBIHOCIMBOCTH OJIHOTO U TOTO e BUa
MOTYT U3MEHSThCS B 3aBUCIMOCTH OT €r0 reorpa)u4eckoro pacrpocTpaHeHHs..

Heoonosnaunocmu oevicmsus pakmopa Ha paszmvle dKon02ubecKue GyHKyuu.

Kaxnplii skxonoruueckuil (akTop HEOJMHAKOBO BIHUSET Ha pas3Hble (YHKLIUU OpraHU3Ma.
OnTuMyM AJi1 OJTHUX TIPOLIECCOB MOXKET SBJIATHCA MECCUMYMOM sl Apyrux. Tak, TemmepaTypa
Bo3ayxa oT 40 10 45*C y X0JIOAHOKPOBHBIX KMBOTHBIX CHJIBHO YBEJINYMBAET CKOPOCTh OOMEHHBIX
MIPOLIECCOB B OpPraHM3Me, HO TOPMO3UT JBUTATEIbHYIO aKTUBHOCTb, U JKMBOTHBIE BMANalOT B
TEIUIOBOE olerneHeHue. st MHOrMX pbIO Temreparypa BOJABI, ONTHUMAalbHAs Uil CO3pPEBaHHUS
MOJIOBBIX TMPOAYKTOB, HEOJIaronpusiTHa UIsli MKPOMETAaHHs, KOTOPOE MNPOUCXOAMT HpPHU APYrom
TEMIIEPATYPHOM MHTEpBAJIE.

Ku3HEeHHbI UK, B KOTOPOM B ONpPEENEHHbIE MEPHOAbl OPTaHW3M OCYIIECTBISET
MPEUMYILIECTBEHHO T€ WJINM WHble (QYHKIMU (IMHUTaHUE, POCT, pa3MHOXEHHE, paccelieHHe U T.II.),
BCEI/la COIJIaCOBaH C CE30HHBIMM M3MEHEHHMSIMM KoMIliekca (GakTopoB cperbl. lloaBuxHbie
OpPraHu3Mbl MOTYT TaK)K€ MEHATh MeCTa OOMTaHUS JUIsl YCIIEIIHOTO OCYIIECTBJICHHS BCEX CBOUX
AKU3HEHHBIX (YHKIIHI.

Cnenyer cka3aTb, YTO CTENEHb BBIHOCIMBOCTH, KPUTHYECKHE TOYKHM, ONTHMAJbHAsA M
neccuMalibHas 30HbI OTAENBHBIX 0cOoOel HE COBMANAIOT. DTa M3MEHYHBOCTH OIpeNessieTcsl Kak
HACJIC/ICTBEHHBIMU KadecTBaMHU 0COOEH, Tak W TMOJOBBIMH, BO3PAaCTHBIMU U (PU3HOIOTUYECKUMU
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pazmuuusivu. Hampumep, y 0ab04ky MeIbHUYHONW OTHEBKM — OJHOTO W3 BpEIUTENCH MYyKH H
3€pHOBBIX MPOJYKTOB — KpUTHYECKass MUHMMalbHas TeMmeparypa aias rycenun —7*C, s
B3pocibiX Gopm —22*C, a ans st —27*C. Mopo3s B 10*C ryOuT ryceHun, Ho He onaceH JJIsi IMaro
u sy 3toro Bpenurens. CienoBarenbHO, HKOJOTMYECKAsh BAJIEHTHOCTb BHMJA BCErja IIMpe
9KOJIOTMYECKON BAJICHTHOCTH KaXJIOH OTAEIBHONH 0co0u.

HaGop skosiornyeckux BaJIGHTHOCTEH 110 OTHOLIEHHIO K pa3HbIM (pakTopam cpelbl COCTaBISET
DKOJIOTUYECKHUM CIIEKTP BUAA.

Kaxnplii Bua cneuu@uyeH Mo CBOMM HKOJIOTMYECKUM BO3MOXKHOCTAM. Jlake y OJIM3KHX IO
coco0aM ajanTaldd K CpeAe BHJIOB CYHIECTBYIOT pasziHuusi B OTHOUICHHHM K KaKUM-ITHOO
OTIEJIbHBIM (aKTOPaM.

[IpaBUIO HKOJIOTUYECKON HMHIMBUAYAIHHOCTH BHUJIOB C(HOPMYIHPOBAN PYCCKH OOTaHUK
JL.T'.Pamenckuii (1924) npuUMEHHUTEIBHO K PAaCTCHHsIM, a 3aTéM OHO OBLJIO TOJTBEPKIACHO H
300JIOTMYECKUMU UCCIIEA0BAHUAMHU.

Bzaumooeiicmsue sxonocuueckux ghakmopos.

WccnenoBanus mokasanu, 4TO B3aMMOJCHCTBUE MEXKIY JABYMS WJIM HECKOJBKUMH (aKTopaMu
CpeAbl MOXKET HW3MEHUTb NpeZeibl BBIHOCIMBOCTH IO OTHOLIEHHWIO K 3TUM (¢akropam. OTa
3aKOHOMEPHOCTh TIOJy4Mja Ha3BaHUE B3auMonelcTBus (¢akropoB. Hampumep, xapy Jerue
IIEPEHOCUTh B CYXOM, @ HE BO BJIAXXHOM BO3JyXe€. YIpo3a 3aMep3aHus 3HAUUTENIBHO BBILIE IIPH
MOpO3€ C CHIIbHBIM BETPOM, YeM B O€3BETPEHHYIO Oroay. T.0. OMH U TOT ke (pakTop B COYETAHUU
C IPYTMMH OKa3bIBAE€T HEOJMHAKOBOE DKOJIOTMYECKOE BO3ACHCTBHE.

CreneHp BO3JEMCTBUSI HSKOJIOTMUYECKUX (PAKTOPOB Ha OpPraHuU3Mbl M MOMYJSIUH BecbMa
pasnuyHa. [losToMy mpu Mx aHanu3e HEoOXOAMMO BbLAEIATH HambOosiee 3HaunMble. M3 mepeuns
IKOJIOTHYECKUX  (AKTOpOB  JIOOOKW  (DAKTOp MOXKET BBICTYNIAaTh KaK  JUMUTHPYIOIIMHA
(orpaHMYMBAIOIINI), €CIM OH OTCYTCTBYET (HampuMmep, KHUCIOPOJA B BO3JyXe), HAXOAUTCS HMXKE
KPUTHUYECKOI'O YPOBHS WJIN MPEBOCXOUT MAKCUMAJIbHO BBICOKUN YPOBEHb.

Jlumumupyrowum Ha3bIBaeTCA Takol (akTop, KOTOPbII CTaBUT PAMKH AJIS IPOTEKAHUS KaKOIro-
100 mporecca, ABJISHUS WK CYyIIECTBOBAHMS OpraHU3Ma, BUa, COOOIIECTBa.

OrpannunBaromue (akTopbl Cpelbl ONPEAESAIoT reorpadguueckuii apean Bujpa. ITo ciexyer
YUUTBHIBaTh HPU aKKIMMATHU3alUU BUAOB. UTOOBI ONpenenuTh, CMOXKET JIM BHJ CYLIECTBOBaTh B
JAaHHOM reorpa)uyeckoM PEerruoHe, HY)KHO B IEPBYIO OuYepelb BBICHUTH, HE BBIXOJAT JIU KaKHe-
b0 (akTophl cpelbl 3a Mpeleibl €ro AKOJIOrMYecKOl BaJleHTHOCTH, OCOOEHHO B Haubosee
YSI3BUMBIH IIEPUOJT PA3BUTHS.

X0/ JKHM3HM OpPraHM3MOB HE HapyIlIaeTcsi, ecli Bce abuoTHdeckue (akTopbl ACHCTBYIOT B
IIPUBBIYHBIX I OpraHu3mMa mnpenaenax. OQHaKo KapTHHA PE3KO MEHSETCS, €CIM BEIUYMHA OJHOTO
u3  (QakTopoB HA4yHET yMeHbIIaTbcd. JKW3HEHHOCTh  opraHu3smMa  OyJIeT  CHHUXKaTbes
MPONOPLMOHATIBHO (PAKTOPY, BEIMYMHA KOTOPOTO CTPEMHUTbCS K MHHUMYMy. Mpes o Tom, 4To
BBIHOCJIMBOCTb OpraHU3Ma ONpENENseTcs CaMbIM CIa0bIM 3BEHOM B LEMU €ro 3KOJIOTHYECKHX
notpeOHOCTEH BriepBble Obla BbickazaHa XMMHUKOM FOctycom JIubuxom B 1840 rogy u mosyumna
Ha3BaHME «3akoH MuHMMyMay. CornacHo }0.JIubuxy «Poct pacTeHuii orpaHuYMBaeTcs
AJIEMEHTOM, KOHLEHTpalus KOTOPOro JIEKUT B MHUHHMyMe». OH yCTaHOBMJ, YTO pPa3BUTHE
pacTeHMii 3aBUCHT HE TOJbKO OT TeX XMMHMUYECKHUX 3JIEMEHTOB, WJIM BeleCTB (T.€. (PaKTOpOB),
KOTOpBIE MPHUCYTCTBYIOT B JIOCTATOYHOM JJIsi OPraHMW3Ma KOJMYECTBE, HO M OT TEX, KOTOPHIX HE
xBaTaeT. Hanpumep, U30bITOK BOJBI MIIM a30Ta HE 3aMEHSIET HeJocTaTKa Oopa Ui JKeJie3a, KOTOpble
OOBIYHO MPUCYTCTBYIOT B I0YBAX B MUKPOKOJIMYECTBAX.

3aKOH MHUHHMYyMa CIIpaBeMJIMB HE TOJBKO JJsl pacTeHuil. M3BeCTHO, 4TO 370pPOBbE YEIIOBEKA,
orpesensercs: cnenuuyeckuMy BelecTBaMu (BUTAMMHAMH), KOTOpPbIe OOBIYHO MPUCYTCTBYIOT B
OpraHM3Me B HUYTOKHOM KojudecTBe. Eciu conepikaHue 3THUX BELIECTB CHUYKACTCS 3a MPEIEIIbl
JOMYCTUMOTO MUHUMYMa, TO YEJIOBEK JOJDKEH KOMIIEHCHPOBATh MX HEIOCTATOK YMOTpeOIeHHeM
BUTaMUHOB WJIM MUKPO3JIEMEHTOB.

Coycrs 70 ner amepuxanckuil yu€neiii B. Illendopn mokasan, yTo He TOJBKO BEIIECTBO,
IPUCYTCTBYIOLIEE B MUHUMYME, MOKET OIPENENIATh ypoXKall MM *KU3HECHOCOOHOCTh OpraHU3Ma,
HO M M30BITOK KaKOro-TO 53JEMEHTAa MOXKET MPUBOAUTH K HEKENATEIbHBIM OTKIOHEHHSM.
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Hanpumep, n30bITOK PTYTH B OpraHU3ME YEJIOBEKA [0 OTHOLICHHIO K HEKOTOPOH HOPME BBI3BIBAET
TsokEnble (QyHKIMOHANBHBIE paccTpoiicTBa. Ecnm mpm HemocTaTtke BOJIBI B IOYBE 3aTPYAHEHO
MUHEpAJIIbHOE MUTAHUE PACTECHHM, TO IPU U30BITKE BOJIBI BO3MOXKHO 33/IbIXaHHE KOPHEH, 3aKUCaHHe
HIOYBEI.

CrnenoBarenbHO TPOLBETAHHE OpPraHW3Ma OTPAHWYCHO 30HAMH MHHHMYMa M MaKCHMyMa
sKkojorndeckux (akropoB. Tak y KaXIOro >HBOTO OpraHW3Ma B OTHOIICHHH PA3IHMYHBIX
HKOJIOTHYECKUX (DAKTOPOB CYIIECTBYIOT MPEAEIbl BBIHOCIUBOCTH, MY KOTOPBIMU PacHojaraeTcs
ero 9KOJIOTHYECKHU onTHMyM. Ha ocHOBe mpeacTaBIeHUH O TMMUTHPYIOIIEM BIUSHUN MaKCUMyMa
Hapsany ¢ wmuHumMymoM Ilendopn chopmynupoBan 3aKOH TOJNEPAHTHOCTH: KaXKIBIA BHI
XapaKTEepU3yeTCsl CBOCH TOJEPAHTHOCTBIO — CIIOCOOHOCTBIO IIEPEHOCUTH HEOIaronpusTHHIC
YCIIOBUS CPEIBIL.

Okonornyeckue (hakTopbl Cpeibl OKAa3bIBAIOT HA JKUBBIC OPTAaHM3MBI Pa3IMYHBIC BO3JICHCTBUS,
T.e. MOTYT BIHUATh KaK pa3IpaXUTEIH, BbI3bIBAIOIINE MPUCTIOCOOUTEIbHBIE H3MEHEHUS
(GHU3MONOTHYECKIX M OMOXMMHYECKMX (YHKIMI; KaK OTrpaHUYUTENH, OOYCIOBIHMBAIOIINE
HEBO3MOXXHOCTh CYIIECTBOBAaHMS B JaHHBIX YCIOBHUSX; KaK MOAW(UKATOPHI, BBI3BIBAIOIINE
aHaTOMHYECKHE U MOP(HOIOrnIecKue U3MEHEHHS OPraHU3MOB; KaK CHTHAJIbI, CBHACTEIbCTBYIOIINE
00 M3MEHEHUX APYruX (HaKTOpPOB.

Hawunydmee cooTBETCTBHE MEXKAY OpPraHM3MaMH M HM3MEHSIOIIUMHCS YCIOBUSMH HEU30EKHO
MpEeroIaracT HeKHii KOMIIPOMHUCC MEXKIY MPHUCIIOCOOICHHUEM K ITEpeMEHaM U CITIOCOOHOCTBIO K MX
HEepPESKUBAHUIO.

CyIecTBYIOT IBa OCHOBHBIX CHOC00a, KOTOPBIMU OPTaHU3MBI MPHYPOYMBAIOT CBOM PEAKIIMH K
U3MEHEHUSIM B OKpY)KaloIIeH cpefe:

. W3meHenus B OTBET Ha U3MEHEHUE BHEIIHUX YCIOBUM;
. PearnpoBanue Ha CHTHAIBHBIA (AKTOp, MPEABOCXUIIAIONINA H3MEHEHHWE BHEIIHUX
YCIIOBUH.

B tom ciywae, ecniu M3MEHEHHE YCIOBHI CpPEIbl BBIPAKEHBI C1a00, TO HAWIYYIINM CIIOCOOOM
MPUCIIOCOOIEHNS OPTaHU3MOB K TaKUM YCIOBHSM SIBIISIETCS MPSIMOE pearupoBaHue Ha Hux. [lns
OpPraHU3MOB, KOTOpbI€ HE MOTYT U30eXaTh HEOJAaronpHsTHBIX YCIOBHM HambOosee 3P(eKTHBHBIM
peleHreM MpobeMbl BBDKMBAHUS B U3MEHSIOILIEICS cpesie MOTyT OKa3aThCsl CE30HHBIE U3MEHEHHU S
0COOEHHOCTEN CTPOEHUSI.

JKuBOTHBIE U paCTEHMSI BBIHYXKIEHBI IPUCIIOCA0INBATHCS KO MHOXKECTBY (DaKTOPOB, IPUUYEM ITH
MpUCTIOCOOIEHHs] BbIpAOAThIBAIOTCS U 3aKPEIUIAIOTCS B IMPOLIECCE HIBOJIIOLMU M E€CTECTBEHHOTO
0TOOpa Ha TeHETUYECKOM YPOBHE.

OBOJIOIMOHHO BBIpaOOTaHHBIE M HACIEACTBEHHO 3aKpEIUIEHHbIE OCOOEHHOCTU JKHMBBIX
OpPraHu3MoOB, O00ECHEeUUBAIOIINEe HOPMAJIBHYIO HKHM3HEIEATeNbHOCTh B YCIOBUSAX JUHAMUYHBIX
9KOJIOTMUECKUX (aOMOTHMYECKUX M OMOTHYECKHX) (AaKTOpPOB HA3bIBAIOT aganTalusMH. (OT Jart.
adapto — mpucmoco671sio0).

OCHOBHBIMHU afanTalusIMU K TeM (hakTopam, KOTOpble Haubojee MOABEPKEHbl M3MEHEHUSIM,
SIBJISIFOTCSL:

o Mopdodomnoruueckue agantainuu
° duznonornyeckue azarTanuu
J [ToBeneHuyeckue (3TOJIOTUYECKUE) aJaNTallUH.
JIEKIIMA 6.
BAKHEHUIIUE ABUOTUYECKHUE ®AKTOPBI U AJATITAIIMA K HUM
OPI'AHU3MOB

Ionamue o muxpoxiumame.

Knumatnueckre ocoOEHHOCTH cpenbl, B KOTOPOW OOWUTAlOT >KUBbIE OPraHU3MbI, YAaCTUYHO
3aBUCAT OT pa3Mepa BUIOB. Tak, B a(pHKaHCKOH CaBaHHE COBMECTHO JKUBYT KpYITHbIC
MJIEKOIIUTAONME U HaceKoMble. /Lt sxkupada, KOTOpbIi BO3BBIIAETCS HAJl 3eMJIEN Ha 1Ba METpa, U
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IUI. MypaBbsi, CKPBIBAIOILETOCs B T'YIIE TPABbI, YCIOBHUS Cpeibl OYAYyT COBEPIICHHO Pa3TUYHBIMU.
[TosToMy HE0OXOAMMO 1aTh ONpeAEIeHHE MaKPOKIMMAaTa, ME30KIMMaTa 1 MUKPOKIMMATa.

MakpokaumMar (pernoHalIbHBIN KIMMAT) €CTh Pe3ylbTaT reorpa)uueckoro u oporpagpuyeckoro
MECTONOJOXKEHUsA. [IpuMepoM MOXKeT CIyKuTb KiIuMar Memepckoil HU3MEHHOCTH. OTOT
MaKpOKJIMMAT JIOKAJbHO IPETEpIEeBA€T M3MEHEHUS HEKOTOPBIX CBOMX KOMIIOHEHTOB, KOTOpPbIE
OIpeNIeIIAI0T ME30KIUMAT (MeCTHBIN Kiumar). Kiumar seca, CkjioHa X0oJIMa — 3TO ME30KJIUMar.

[ToHsATHS MaKpO- U ME30KJIMMATa BOILJIM B HAYKY C BBEJCHUEM B IPAKTUKY TOYHOM arraparypsl,
YCTaHaBJIMBAEMOW B CXOJIHBIX YCIOBHSIX.

MukpokiuMar (3KOKJIMMaT YBapoBa) — 3TO KJIMMAaT Ha ypoBHE opranusma. Ero usydenue B
IIPOTHBOIOJIOXKHOCTh MaKpO- U ME30KIMMaTy JIOJDKHO BBIIBUT 3HaueHue cpeibl. Ero cpoiicTBa
MOTYT OBITH OOHAPYXKEHBI TOJBKO C MOMOIIBIO CHENHATbHON anmaparypsl. HekoTopslie 3eMeHThI
MHUKPOKJIMMAaTa, JUOO0 BBUAY MX €IIE HEICHOM poiM, JUO0 H3-3a OTCYTCTBUS HEOOXOIUMOMN
anmnapaTypbl OCTalOTCSI MAJIO UJIM COBCEM HE MU3yUEHHBIMHU.

B 3aBucuMocTM OT MNPOTSKEHHOCTH  MCCIEAYEeMbIX OMOLICHO30B  paccMaTpuBacMble
KJIMMaTH4ecKhe (PaKTOpbl MOXKHO OyJIeT OTHECTH K Makpo-, M€30- WJIM MHUKPOKIMMATHYECKHUM.
Pacnpenenenue OONbIIMX pacTUTENBHBIX (POpMALM HA MOBEPXHOCTH 3€MHOTO IIapa MOJYUHEHO
MaKpOKJIMMATy; pa3MeUICHUE JIUYMHOK 3J1aTOK, SIBIISIIOIIMXCS KcuilodaraMmu, mojJ KOpoW aepeBa
OIpeJIeIIAETCs TOCIOICTBYIOLUM TaM MUKPOKJIMMATOM.

['naBHbIe (AKTOPHI KIMMATA.
Oceewennocmy (ceem).

[IpakTuuecku Bcs SHEpPrus, nojyyaemas NOBEpXHOCThIO 3eMiH, ucxoaut oT ConnHua. OT Hero
10 3eMiId JAOXOAMT HOTOK Jy4el, JAJMHA BOJIHBI KOTOPBIX HU3MEPSAETCS OT MEHEEe 4YeM ThICAYHON
aHICTpeMa J10 HECKOJIbKMX ThICSIY MeTpoB. [IpakTuyecku moBepXHOCTU 3€MJIM JOCTUTAIOT TOJBKO
BUJMMBIE JIy4H, HEOOJIbIIas yacTh YIbTpa(uoneToBbIX U MH(PpaKkpacHbIX gydel. C 3KOJOrHuecKon
TOYKA 3pEHHsT TOJBKO HH(pPAKpacHble, BUAMMBIE U YIbTPA(UOIETOBBIE JYYH HIPAIOT
OMOJIOTMYECKYIO pOJIb. 3HAYEHUE JIyYeil ¢ O4eHb KOPOTKOH JUIMHOW BOJHBI €€ Majlo U3BECTHO,
€CJIM HE CUUTATh UX BO3MOKHOM MyTareHHO# CrioCOOHOCTH.

KonnyectBo yuyucToil sHepruu, npoxojsiiel yepe3 arMocdepy, MPaKTHUECKH MOCTOSHHO U
COCTaBJISIET OKOJIO 2 KaJl/KB.CMXMUH., uiaH 5 X 10* kkan (rae *=20) B roJ Ha Bech 3¢éMHOM map. OTy
BEJIMYHMHY MMEHYIOT COJIHEYHOW IMOCTOSHHOW. TeM He MeHee BO3MOXHO, YTO 3Ta IOCTOSHHAs
MOKET MEHSThbCs. JIeWCTBUTENBHO 3a MOCIEAHUE TO/Abl OTMEUYEHO ycuiieHue sipkoctu CosiHIa Ha
BEIMYMHY nopsaka 2%. MakCUMyM 3TOrO YCWJIEHHS COBIAJAeT C BBICHIEW TOYKOH COJIHEYHOMN
aKTHMBHOCTH, HaOIogaronencs kaxaoe 11 ner.

Jlo 3eMHON NOBEPXHOCTH IIPH SICHOM MOTroJie JOXOAUT B cpelHeM 47% CONHEYHON paaualluH.
Yacte panuanuu, OTpaxxEHHOW OT 00JaKOB, YXOJUT B MHUPOBOE NPOCTPAaHCTBO. Jlpyras 4acTsb,
MPUXOJAIIASACT HAa MHPPAKPACHYIO YaCTh CHEKTpa, MOIJIOMAETCs BOISHBIM MapoM M y4acTBYET B
HarpeBaHuu Bo3ayxa. O30H MOTJIONMIAET OOJIBIIYIO YacTh YibTpaduoseToBbIX Jdydeit. OcTaromasics
COJIHEYHas paauanus AocTuraer 3emiau jau0o B (opMme mpsMoi, JuO0 paccesHHOW pagualuu.
Paccesinue BbI3bIBaeTCs, ¢ OAHONW CTOPOHBI, MOJIEKYJIaMU aTMOC(EPHBIX Ta30B, C APYroi TBEPABIMU
4acTUYKaMH, HaXOSAIIMMUCS B BO3/1yX€ BO B3BELIEHHOM cocTosiHMHU. KommdecTBo Aoxonsuieit 1o
3emMiin pagualy 3aBUCUT OT MPOJOJDKUTENBHOCTH IHS, yIjla MaJeHUs COJHEUHBbIX Jy4ed u
MIPO3pavyHOCTH aTMOCc(hephl.

CBeToBOIl MOTOK, NOXOAAIIMN 10 3eMJIM COCTOMT U3 TEIUIOBOro U3MydeHHs (MHGpakpacHbIe
Jy4d W HeOOJbIIas 4acTh BUAMMOIO CHEKTpa), Jydeid, 00JaJalonuX XUMHUYECKON aKTHBHOCTHIO
(ynbTpaduosieToBbIe JIYUH), U JIydel BUAMMON YacTH CIEKTpa.

Bunumeie 1yun (Mbl X Ha3bIBAEM «COJHEYHBIM CBETOM») COCTOST U3 JIydell pa3HON OKpAacKu U
UMEIOT Pa3HYIO JUIMHY BOJIHBI.

B x13HM OpraHn3MOB BaKHbI HE TOJIBKO BUUMBIE JIy4YH, HO U IPYIHe BUABI JIYYHCTON SHEPIUU:
ynbTpaduoseToBble, HH(QpaKpacHble, 3IEKTPOMArHuTHble (O0COOEHHO paJHWOBOJIHBI) M JaKe
IIPOHUKAIOIIKE A0 3EMJIM FraMMa- U UKC- U3JTy4EHUs.

Hamnpumep, yrempaguonremosvie nyuu ¢ pmuron BosHbl 0,20-0,30 MK OKa3pIBalOT MOIIHOE
ryouTenbHOe JeHCTBHE Ha pa3iMyYHble MUKPOOPTAaHU3MBI, B TO YK€ BPEMs JIy4d C JJIUHON BOJHBI
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0,25-0,30 MK cnocoOCTByIOT 00pa3oBaHMIO BUTaMHHA [| B KHMBOTHBIX opranu3max. llpu mmune
0,325 MK B KOK€ 4eJIOBEKa 00pa3yeTcs 3allUTHBIN MUTMEHT. Y IIbTpadUOIeTOBBIC JyUd C JUTHHOU
Bomabl  0,38-0,40 Mk  oOmagaroT  (QOTOCHHTETHYECKOH  aKTUBHOCTBIO. DOTH  JTy4Hd
(ynbTpaduoneroBsie), 0COOEHHO KOTJa OHU TMPEACTABIEHbl B YMEPEHHBIX [103aX, CTUMYIHUPYIOT
pOCT W Ppa3MHOXKEHHE KIETOK, CIIOCOOCTBYIOT CHHTE3Y BBICOKOAKTUBHBIX OHOJOTHUECKUX
COCIMHEHMH, TOBBIIIAsl B PACTEHMSIX COJAEpXaHHEe BUTAMHUHOB, AHTHOMOTHUKOB, YBEIMYHUBAIOT
YCTOHYMBOCTh PACTUTENBHBIX KJIETOK K PA3JIMYHBIM 3a00JIEBaHUSIM.

HUngbpakpacuvie nyuu BO3ACUCTBYIOT Ha TEIJIOBBbIE IIEHTPHI HEPBHOM CHUCTEMBI YKUBOTHBIX,
OCYILIECTBJISISL TEM CaMbIM y HUX PETYJISILUI0 OKUCIUTEIbHBIX MIPOLECCOB U JBUTATEIbHBIC PEAKLIUU
KaK B CTOPOHY K IPEANOYUTAEMBIM TEMIIEPATYPaM, TAK U B HAIIPABJICHUU OT HHUX.

Buoumvle n1yyu MMeEIOT OueHb OOJBIIOE 3HAYCHHE B JKU3HU BCErO OPraHMYECKOTO MHpa, T.K. C
HHUMH CBfI3aHAa AKTUBHOCTb JXMBOTHBIX M PACTEHUM MU TOJBKO B YCIOBHMSIX BHUIUMOIO CBETa
npoTeKaeT (POTOCHHTES.

Cpenu Bcex Jiydyed CONHEYHOrO CBeTa OOBIYHO BBIACINSIOTCA JIy4d, KOTOpPbIE TaK WM HHAYe
OKa3bIBAIOT BIMSHUE HA PACTUTEIBHBIE OPraHU3MBI, OCOOCHHO Ha MPOIecC POTOCHHTE3A, YCKOPSS
WIM 3aMeJIsis €ro MpOTEeKaHwe. JTH JIy4d MPUHATO HAa3bIBaTh «(POTOCHHTETHUECKU AKTHBHOU
pamuanueii» (DAP). Haunbonee aktuBabiMu cpenu DAP sBisitoTcs oparkeBo-kpacHbie (0,65-0,68),
cune-uoneroseie (0,40-0,50) u Onuskue ynbTpaduoneroseie (0,38-0,40). Menbiie Bcero
MIOTJIOIIAIOTCS KENTO-3€IEHBIC M TIOYTH HE TOTJIomaTcs nHpakpacHsie. HppakpacHbie Ty4dH, ¢
JUIMHOM BonHBI Oosee 1,05 MK NpUHUMAIOT y4yacTHe B TEIJIOOOMEHE pPAaCTEHUH U TOITOMY
OKa3bIBalOT HEKOTOPOE IIOJOKUTEIBHOE BO3JEHUCTBHE, OCOOEHHO B MECTaXx C HU3ZKUMHU
TeMIlepaTypamH.

[Tornomienne CBETOBON HHEPrUUM y PACTEHHI oOecreunBaeTcsl pa3HbBIMH TUTMEHTaMu. B
3aBUCUMOCTH OT TOT'O, KAKM€ W3 HUX MPEACTAaBJICHbI, PACTEHUS UMEIOT TOT WJIM MUHOM MaKCHUMyM
MOTJIONICHUS. 3eNIE€HbIC TUTMEHTHI (XJI0podUILIHI a,8,c,d) 00ecreyrBalOT MAaKCUMYM IOTJIONICHUS B
KpacHOi u cuHe-(huoneroBoir yactu crnektpa DAP, kapoTHHOWIBI TMOTIOMIAIOT YacTh CHHE-
¢uoneToBbIX Jy4yeil, a (QUKOLMAHBI OOECIEYUBAIOT IOIVIOIIEHWE B JKENTOH M 3€IEHOM YacTu
CIIEKTpA.

Jlyun pa3HON OKpAaCKU XOPOIIO Pa3InyaroTCsl )KUBOTHBIMHU, OCOOEHHO HaceKOMbIMU. OHU U3
HUX IPH MOCEIEHUH LIBETKOB NPEANOYHUTAIOT IPKO OKpPAIIEHHbIE KpacHbIE WM KENThIe (6a00UKn),
Apyrue BbIOMparoT Oenble W TroiayOble (IBYKpBUIbIE). YCTAHOBJIEHO YTO MYpPaBbEB pa3/ipakaet
KENTHIN 11BeT. OCBEUIEHHBIC KENTHIM CBETOM, OHH MPOSBIAIOT 00bINON GecriokoicTBO. [Tuémbl,
MPOSABIISAS TOBBIIIEHHYI0 aKTUBHOCTb K JIydaM >KENTO-3€JIEHBIM, 3€lEHBIM, CHHE-(UOJIETOBBIM U
($HUOIEeTOBBIM, HE PEarnpyIoT Ha KpacHbII, BOCIIPUHUMAs €r0 KaK TEMHOTY.

Nwmes pasHyro UIMHY BOJIH B CBOEM CIIEKTpE, CBET IO-pPa3HOMY JEHCTBYET Ha OPIraHU3MBI.
[TosToMy B XapakTepUCTHKE CBeTa KaK 3KOJIOTMYECKOTO (PakTopa COCTaB €ro HMMeeT BecbMa
CylLIlecTBEHHOe 3HaueHue. Hanpumep, onbiTaMu 10Ka3aHo, YTO T'YCEHUIbl MEIBEIUIIbI PA3BUBAIIUCH
3HAYUTENBHO ObICTpEE B CaJIKax MOA (PUOJIETOBBIM CTEKJIOM, YEM IO/ FoIyObIM. B To ke BpeMms moj
rojayObIM CTEKJIOM T'YCEHUI[bl pa3BUBAIMCH OBICTpEE, YeM MOJ1 KpaCHBIM. AHAJIOTHYHOE OTMEUYaeTCs
Uy paCTECHUM.

Ha crnektpaibHbIil cocTaB cBeTa BIMSAET BBICOTAa COJIHIIA HAJl TOPU30HTOM, a TaK Kak OHa
ABJIAETCSA BEJIMYMHON HEMOCTOSHHOM M MEHSIOUIEICS B TEUEHHE AHS M Troja, TO U KadeCTBO
CBETOBBIX Jy4eil B pa3HOoe BpeMs pa3inyHo. Hampumep, npu HU3KOM COJHUECTOSHUU B CIIEKTpE
MOYTH IMOJIHOCTBIO UCUE3aI0T (PHOJIETOBBIE M FOIYObIE JIyUH, 3aTO KPACHBIX OCTA&TCsI MHOTO. Tak ke
CHJIBHO MEHSIETCSI COCTaB CBETA B Pa3IMUHBIX (PUTOLIEHO3AX.

VHTEHCUBHOCTD OCBEILEHUS BIUSAET HA aKTHUBHOCTb >KMBOTHBIX, ONpPENENsIsl CPEAN HUX BUBI,
BEIyIIME CyMEpEeUHbI, HOYHON U THEBHOH 00pa3 >ku3Hu. Hanpumep, maiickue Xpyuu HaunHAIOT
JeTaTh TONBKO B 21-22 4Yaca M 3aKaHUMBAIOT JIET BCKOPE IOCIE MOJYHOUU. TONBKO B CyMepKHu
JeTaloT Opa)KHUKH, a KOMapbl aKTHBHBI C Beuepa A0 yTpa. JleTyune MbIIIM BBUIETAIOT Ha OXOTY
Tosibko mocie 3akara ConHua. C HACTYIUIEHMEM CYMEPEK BBIXOAWUT Ha OXOTY X, MOSIBISETCA B
BO3JyX€ KO30J0i. DTa HACEKOMOsiAHAs NTHUIA XBAaTaeT Ha JIETY MAaWCKUX XpYyWEed U APYrux
JMCTOENIOB, HOYHBIX 0a0ouek, MomeK. /ITHEM K03010i mpsyeTcs MoJ Ky4aMu XBOPOCTa MU CHUIMUT
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npsMo Ha 3emiie (B Jiecy), a Ha 3ape BbUIETAaeT KOpMHUThc. HouHol 00pa3 >kM3HM BeAET KyHHIIA.
becmymHo, obcnenyst OAHO AEpeBO 3a APYIMM, OTBICKMBAaeT OHAa THE3Aa OENOK M HamaslaeT Ha
CIISIIIUX 3BEPbKOB. Y OOJBIIMHCTBA PACTEHUIH CBETIOEC BpPEMSI CYTOK SBISCTCS MEPHUOJOM HX
BBICIIEH aKTMBHOCTH, OJHAKO M CPEAM HMX HMMEIOTCA BHUJBI, LIBETEHHUE KOTOPBIX NPOHMCXOIUT B
TEMHOE BpeMs CyTOK. Tak, HOUHasi KpacaBulla, AYLIIUCTBIN Ta0aK OTKPBIBAIOT LIBETKH OKOJIO 8 4acoB
BeYepa, MaTTHOJIA — IIOYTH B 9 4acoB, a OKOJIO 5 4acoB yTpa €€ IBETKH 3aKPbIBAIOTCSL. .

OOBIYHO IIBETKH, OTKPHIBAIOIIMECS HA HOYb, SBISIIOTCA HACEKOMOONBUIIEMBIMA M TO3TOMY
o0JlafjaloT CWJIBHBIM 3alaxoM. BblieneHne maxy4yux BEIIECTB Yy HHUX IPOUCXOAUT JIUIIb C
HAaCTYIUICHUEM TEMHOTBI.

CyTOuHBII pEXUM AaKTMBHOCTH OPIraHHU3MOB CBfA3aH C IICPUOJMYECKUMHU HU3MEHEHUSIMH
OCBEIICHHOCTH, OOYCIIOBICEHHBIMHU JBIKCHHEM 3eMid. BpaleHue IuiaHeTsl BOKPYT CBOEH OcH
ONIPEACIAIOT CYTOYHBIM PEXUM B KM3HU OPIraHM3MOB, a BpameHue BOKpyr CoJyHIA MEHSET
COOTHOLICHUE IHSA U HOYM B pa3HOE BPEMs roja. YCTAaHOBJIEHO, YTO CE30HHAs PUTMUYHOCTH B
KHU3HEEATEIbHOCTH OPraHU3MOB OIpeesseTcsl He a0COMOTHON BEIMYMHON JHEBHBIX U HOYHBIX
4acoB, a IIOCTEIEHHBIM COKpPAIlCHHWEM CBETJIOW 4YacTH CYTOK, IPOMCXOASIIMM OCEHBIO, H
yBEJIMUYEHUEM 3UMOH. B COOTBETCTBMM € € 3TUM B JEMCTBUSAX BCEX OPraHU3MOB BBIPAOOTAINCH
0co0ble MEXaHW3MBI, pearupyromre Ha MPOAODKUTEILHOCTD AHA. OHM 00€eCTIeYnBaIOT MPOTEKAHUE
BCEX IIPOLIECCOB KU3HU Y OPraHU3MOB U CIIYXKaT CUTHAJIOM CE30HHBIX M3MEHEHUHN B UX COCTOSTHUU
u nosejeHnu. HarpuMep, yMeHbIlIEHHE CBETOBOIO AHS B KOHIIE JIETA BEAET K IPEKPAILCHHUIO POCTA,
CTUMYJIMPYET OTJIOKEHHUE 3allaCHBIX MHUTATEIbHBIX BEILIECTB OPIaHU3MOB, BBI3BIBAET Yy KUBOTHBIX
OCEHHIOIO JIMHBKY, OIPEAEISIET CPOKU IPYNIUPOBAHNS B CTaW, MUTPALIMH, IIEPEXO/I0B B COCTOSIHUE
IIOKOSI U CIISTYKH.

VBenn4YeHne JJIMHBI CBETOBOTO JIHS, HAONIOaeMOe B KOHIE 3WUMBI M BECHOMW, SBIIACTCS
(bakTOpoM, CTUMYJIHPYIOUIMM IOJOBYIO (YHKIMIO, OCOOEHHO y HTHIl M MIJIEKOINMTAOLIMX,
ONpeEseT CPOKU LIBETEHUS y PACTEHUM, HAIIPUMED OJIbXH, OPEIIHUKA, MAaTh-U-MAaY€XH U IPYTUX.

3aKOHOMEpPHbIE W3MEHEHMs MOJIOXKEeHHMs 3eMiau 1o oTHoumeHuto K CoiHiy o0ycCllOBIMBaeT
pa3Hyo IPOAOKUTEIBLHOCTh OCBEIIEHHOCTH 3€MHOM MOBEPXHOCTH B PA3IMYHBIX Te0rpaduuecKux
30Hax. OJTO TMOBJEKIO 3a €000 TMOSBIEHHWE NPUCIOCOONIEHHOCTH K JKM3HM B YCIOBHSX
IIPOJIOJIKUTENIBHOTO U KOPOTKOTO OCBEILIECHHUS.

JUTMHHBIN JeHb CIIOCOOCTBYET HOPMaJIbHOMY Pa3BUTHIO OPraHM3MOB HAIIMX CEBEPHBIX 30H, U
OHU OOBIYHO Ha3bIBAIOTCS JJIMHHOAHEBHBIMU. Cpenn pacTeHU K HUM OTHOCSATCS: POXb, MIICHUIIA,
KJIeBep, LUKOpuH, ¢uanku, He3a0yaku u 1ap. OpraHusMbl, pa3BUTHE KOTOPBIX HPOTEKAeT
HOPMAJIBHO IIPHM COKPALIEHHOM CBETOBOM JHE, Ha3bIBAIOTCS KOPOTKOAHEBHBIMU. K uX wyuciy
OTHOCSITCSL BHJIbl, SBJSIOUIMECS BBIXOALAMHM M3 IOKHBIX pPallOHOB. OTO TIpeuyuxa, Mpoco,
MIOJICOJIHEYHHK, acTpbl, T€OPTUHBI, TOMUHAMOYp U Jp.

ITonoGHBIE TpyNIBI OTMEUAIOTCSA U Yy HaceKoMbIX. KamycTHast OensHka, 6epé3oBas nmsajeHULa U
MHOTME JIpyTH€ HOPMAJIBHO pPa3BUBAKOTCS B YCJIOBUAX JUIMHHOTO JHSA. K KOpPOTKOJHEBHBIM
OTHOCATCS: COBKH, CapaHya, TyTOBBIN LICJIKOIPSI.

3Has peaklIMI0O BHJIOB HA MPOAOKUTENIBHOCTh OCBEIIEHUS, MOXKHO BJIMATh Ha CPOKU Pa3BUTHUSA
opranu3moB. Hampumep, MOXHO YCKOPUTb HIIM 3aMEUIMTh LBETCHUE PACTEHUM, Ppa3BUTHE
HAaCEKOMBIX W JPYTHX JKHBOTHBIX. YBEIWYUB OCBEIICHHE KOPOTKOJIHEBHBIX HACEKOMBIX, MOYHO
3aMEJINTh PA3BUTHUE T'YCEHULl, C YKOPOYCHUEM [IHA -- YCKOPUTH IPOXOXKACHUE CTAAUN JTUYUMHKU U
KYKOJKH. [IpogomKuTenbHOCTh OCBEIIEHHS] KOPOTKOHEBHBIX PACTEHUM NMPUBOAUT K YCUIECHHOMY
pPOCTYy MX BEreTaTHBHBIX OpPraHOB — CTeOJIeH, JHCThEB, YCHJICHHIO BETBJICHUS, HO IIBETEHUE U
CO3pEBaHME IIJI0JIOB IIPH 3TOM 3a/IEPKUBACTCA.

KoHneuHO, B IPOSIBIIEHUN CYTOUYHOM M CE30HHOM aKTUBHOCTH OPraHU3MOB INPUHHUMAIOT y4acTHE
MHOTHE (aKTOpbl, HO BIMSHHE CBETa, OCOOCHHO NPOAOKUTEIBHOCTh CBETOBOTO THS, HMEET
BeAyllee 3HaueHHe. VIMEHHO MpOJODKUTENBHOCTh OCBEMEHHOCTH ((oTomepuon) sBIseTCS
CUTHAJIOM JUIsl IPOTEKAHUS JKU3HEACSATENBHBIX IIPOLIECCOB B PA3HOE BpEMS I'0J1a.

B okostornu 3Ha4eHUE OCBEILEHHOCTU OIPEAEIIAETC TPEMS aCIIEKTaMMU:

° [TponomKUTENBHOCTHIO

° HTEHCUBHOCTEIO
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. XapakTepoM (UIMHOM BOJIHBI CBETOBOTO ITOTOKA)

C mponOKUTENBHOCTBIO CBA3aH MAKPOKIMMAT, & MHTEHCHMBHOCTb U XapaKTEep IOJBEPIKECHBI
CHJIbHOW M3MEHYMBOCTH IO/ ICHICTBUEM MECTHBIX (DAKTOPOB M CKA3bIBAIOTCS B OCHOBHOM Ha ME30-
Y MUKPOKJIIMATE.

OKono2uyeckue epynnvl pacmeHuti N0 OMHOUWEHUIO K C8em).

Ilo TpeGoBaHMIO K YCIOBHMSIM OCBEIIEHHOCTH IPHUHATO JEIUTh PACTEHHs] Ha CIleyIoLIHe

9KOJIOTUYECKUE TPYIIIBL:

1. CBeToOOMBBIC, WM TEIMOPUTBI — PACTEHUS OTKPBITHIX, ITOCTOSHHO XOPOIIO
OCBEIAEMBIX MECTOOOUTAHUN.
2. TenemoOuBbIe, WM CIIUMO(DHUTHI — PACTEHUS HIDKHUX SPYCOB TCHHCTBIX JIECOB, IEIICp U

r7TyOOKOBOJIHBIE PACTEHUS; OHHM IUIOXO TEPEHOCIT CUIBHOE OCBEUICHHE MPSMBIMU COJHEUHBIMU
JTy4aMH.

3. TeneBbIHOCTUBBIC, WIH (PaKyJIbTATUBHBIC TEMTUO(UTHI, MOTYT MIEPEHOCUTDH OOJIBIIIEE UITH
MEHbIlIee 3aTEHEHHWE, HO XOpOLIO pacTyT M Ha CBeTy; OHM Jierde JpYrux pacTeHui
MEPECTPANBAIOTCS MOJT BIUSHUEM U3MEHSIOUINXCS YCIOBHIA OCBEIIEHHOCTH.

Cpenu >KMBOTHBIX TakK)K€ pa3IMYalOT BUJbI CBETONIOOMBBIE ((HOTOGHUIBI) M TEHEITHOOUBEHIC
(potodo0bI); IBpUQPOTHBIC, BBIHOCAIINE IIMPOKHI TUANA30H OCBEIIEHHOCTH, W CTEHO(OTHBIC,
HEPEeHOCALINE Y3KOOTPAaHUUCHHbIE YCIOBUS OCBELIEHHOCTH.

CBer ansi KUBOTHBIX HEOOXOIAMMOE YCIIOBHE 3PHUTEIBHOM OpHUEHTAlMd B IPOCTPAHCTBE.
PasButue 3peHus y )KUBOTHBIX IIIJIO MAPAJUIETHHO C Pa3BUTHEM HEPBHOM CUCTEMBI.

JeiicTBue TeMuepaTypsbl.

TennoBol peXuM — OJJHO U3 BaXKHEUIINX YCIOBUM CYLIECTBOBAHHUS KUBBIX OPraHU3MOB, T.K. BCE
(bu3MOJOrMUecKue MpoLEecChl B HUX BO3MOXKHBI JIMLIb IIPU ONpEAEiIEHHBIX Temieparypax. B
OCHOBHOM JKHBBIE OPTaHU3MBI MOTYT CYILECTBOBATH TOJBKO B MHTEpBAJE Temreparyp Mexay 0 u
50*, T.K. 3T TeMIIepaTypbl COBMECTUMBI C HOPMAJILHBIM XO0M IIPOLIECCOB OOMEHA.

TemmepatypHblii (pakTOp XapaKTepH3yeTcsl SPKO BBIPAKEHHBIMH CE30HHBIMH M CYTOYHBIMHU
KosiebaHuAMHU. DTO eicTBHE (haKkTopa B psijie pailOHOB 3eMJId UMEET Ba)KHOE CUTHAIbHOE 3HAYCHHE
B PETYJSIMH CPOKOB aKTHBHOCTH OPTraHM3MOB, O0ECI€YHMBas WX CYTOYHBIM M CE30HHBIH PEXUM
KHU3HH.

B xapakTtepuctuke TemmeparypHoro ¢akTtopa OYEHb BaKHBI €ro KpaliHHe MOKa3aTelH,
IPOAOIDKUTEIBHOCTh MX JEHCTBHA, a TakXke TO, KaK 4YacTO OHHM HOBTOpstoTCs. M3meHeHus
TEeMIepaTypbl B MecTaXx OOWTaHHs, BBIXOIIME 3a TMPENeNbl TEPHUMOCTH OPTaHU3MOB,
COIIPOBOKAAIOTCS UX MAacCOBOU THOEIBIO.

3HayeHne TeMIepaTypbl 0COOCHHO Ba)KHO TPOSBIISETCS B TOM, YTO OHAa HM3MEHSET CKOPOCTb
NpoTeKaHus (U3MKO-XUMHUECKUX TNPOIECCOB B KIETKaX, a AJTO OTpaxaeTrcs Ha Bcei
KHU3HENEATENIPHOCTH opranu3mMoB. OHa BIUSET Ha aHATOMO-MOP(OJIOTHYECKHE OCOOCHHOCTH
OpPraHU3MOB, BIIMSAET Ha XOJ (DPU3MOJIOTMYECKUX MPOIECCOB, UX POCT, pa3BUTHE, MMOBEIEHUE U BO
MHOTHX CITydasiX oIlpeessieT reorpaduyeckoe pacpoCcTpaHeHNE PaCTEHUH U KUBOTHBIX.

[lo oTHOIIEHUIO K TeMIepaType KaK 3KOJOrMYecKoMYy (akTopy BCE OpPraHU3Mbl MOTYT OBITh
pa3/iesieHbl Ha TEIToN00UBbIE U XOIOAHOI00MBBIE. TemnontoOuBbpIMU (TepMO(HIIaM) SBISIOTCS
T€, YTO XOPOIIO PACTYT M Pa3BUBAIOTCS JIMIIb B YCIOBHUAX JIOBOJBHO BBICOKHX TeMIEpaTyp, TOrnaa
KaK X0JIOA0MI00MBBIE (KpHO(UIIBbI) CIIOCOOHBI )KUTh B YCIOBUSIX CPaBHUTEIBHO HU3KHUX TEMIIEpaTyp
(HO 00s13aTENIBHO MOJIOKUTEIBHBIX) U HE BEIHOCST BBICOKHUX.

TepmoduiIbl — 3TO TPEUMYIIIECTBEHHO OOUTATENN TPOMUIECKAX PaiOHOB 3eMITH, KPUOQHIIBI JKe
HACEJISIOT YMEPEHHBIE U XOJIOAHbIE 30HBI.

Hacrosimumu TepModunaMu SIBISIFOTCS PACTEHHST — BBIXOIIBI M3 JKApPKUX TPOITMYECKUX PAaHOHOB.
OHM coBceM He MEepeHOCAT HM3KuX Temmeparyp u ruOHyt yxe npu O*C. Ilpu HactymieHuu
XOJIOZIOB OHM HAYMHAIOT OOJIETh, M €CIM OXJIAXKJIEHHE TPOJIOJIKUTEIBHOE, TO PACTCHUS MOTYT OT
«IIPOCTYABD» MNOTHOHYTh, XOTS (DU3UYECKOTO 3aMOPAKUBAHHMS WX TKaHEH HE TPOUCXOIMT.
[TprurHO# rUdeH B ATHX CIydasx OOBIYHO SIBIISTIOTCS HAPYIICHUSI B OOMEHE BEIIECTB.

BonbmIMHCTBO ~ HAa3eMHBIX  KUBOTHBIX — TepModmiubHble. Cpead  MHOTOYUCICHHBIX
0ECTO3BOHOYHBIX (MAyKOOOpPa3HBbIX, HACEKOMBIX, MOJUTIOCKOB, YEpBEH), XOJIOJHOKPOBHBIX U
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TEIUIOKPOBHBIX MO3BOHOYHBIX MMEETCSI OYEHb MHOIO BHMJOB (M AK€ LIEJBIX OTPSAIOB) >KMBYIIMX
UCKJIFOUUTENILHO B TPOIHKAX.

MHorue opranu3mbl 00J1a1al0T TOPA3UTENBHON CIIOCOOHOCTBIO MEPEHOCUTh OYEHB BBICOKYIO
Temneparypy. Tak, BepOIrOKbs KOJIIOUKA NEPEHOCUT HarpeBaHue Bo3ayxa 10 70*, HekoTopsle
BOJIOPOCIH TIOCTOSIHHO JKMBYT B TOPSYUX UCTOYHHMKAX MpU Temmeparype 75-82*. [Ipu remnepatype
52* B ropsuux ucroyHukax KamudopHuu >XuBET pblOKa MATHUCTBIA LMIPHUHOAOH. Hekoropsie
BUJIBI KYKOB M 0a004ek crnocoOHBI BBIIEPKHUBATH TeMmepaTypy 45-50*, Takyio ke TemmnepaTypy
BBIJICP)KUBAIOT IpecMbiKatomyecs. OIHAKO TeMIepaTypHbI ONTHMMYM OOJIBIIMHCTBA JKUBBIX
OpraHu3MoB HaxoAuTcs B mpenenax 20-25*. W numb y HEKOTOPBIX OOHMTATENIel OUYEHb JKAPKHX
CYXHX palloHOB, TEMIIEpPaTypHBIA ONITUMYM JKU3HEAEATENbHOCTH HaXOAUTCS B Ipeenax 25-28*.

JlJiss OpraHu3MOB HAIIUX YMEPEHHBIX M XOJIOJHBIX 30H ONTHMAILHBI TeMIeparypsl ot 10 mo 20%*,
HalpumMmep, y BETpEeHHULbI JyOpaBHOH nporecc GOoTOCHHTE3a Hanbosiee MHTEHCUBHO IIPOTEKAET MU
10*C.

CriocoOHOCTb NEPEHOCUTH BBICOKUE TEMIIEPATyphl OCOOCHHO yIUBUTEIbHA Y PACTCHUMH, T.K. OHU
B OTJMYHME OT JKUBOTHBIX, HE MOrYT IYTEM IE€PEMELIECHUs YWTH B MeECTa, 3ALUUIIEHHBIE OT
neperpeBa. MHorue »HBOTHBIE C HACTYIUICHHEM apbl yXOJAT B 0Oojee HpoXJaiHble, CHIBHO
3aTeHEHHbIE MECTa, 3a0MUPAIOTCs Ha PACTEHUS, 3aPBIBAIOTCS B IIECOK J0 TITyOMHBI BIAXKHBIX U OoJee
IPOXJIAJHBIX CJIOEB, 3a0UparOTCs B €I, HOPBI, MOA KaMHU. MHOTMEe OpraHu3MBbl MEPEXo/sAT Ha
PEXHUM C HOUHOM aKTUBHOCTBIO.

PacTeHusi, He uMes TakuX BO3MOXKHOCTEH AaKTHBHOIO YKPBITHS OT Xaphl, MEPEHOCAT €€
Omarosapst 0COOBIM MPHUCTIOCOOJICHUSM B CTPOCHHUH, (PU3UOJIOTHH U PUTME KHU3HH. ITO COKpAIICHUE
MOBEPXHOCTU TeNa (JIMCTOBBIC IUIACTUHKU — WIJIbl, IIETUHKH, YELIyH); Pa3BUTHE BOJIOCKOB,
CO3JIAIOMINX BOMJIIOYHOE MOKPHITHE; MOSBICHNE 3()UPHBIX KETIEI0K U Ap.

Taxke pacrnpocTpaHEHHBIM Yy pacTeHUH KAapKUX MECT SBISETCS CIIOCOOHOCTh BHaJlaTh B
COCTOSIHME BBIHYXJAEHHOrO nokos. [lociennuil B Buje JeTHEN CISIYKM U TEIJIOBOIO OLEHIEHEHMS
NpPEJCTaBIeH Yy MHOTUX JKHBOTHBIX, OOMTAIONIMX B AapUAHBIX YCIOBUAX. MHorooOpasHble
MPUCTIOCOOJIEHHS] Pa3BUBAIOTCS y PACTEHUN M KMBOTHBIX, 00ECIIEUMBAIOLINE UM BBDKHUBAHUE U B
YCIOBUAX HU3KHMX TemmepaTyp. B Skytuu, nHampumep, Hepeako mMoposbl gocturarotr 68070*C, a
JIepeBbsl U KYCTaApPHUKH, HE YKPBITHIE CHETOBBIM ITOKPOBOM, OCTAIOTCS KUBBIMHU.

B TsKENBIX TepMalbHBIX YCIOBUSAX HAXOAATCS >KMBBIE OpraHM3Mbl, OOWTAlOIIME B paloHax
ApxTuky 1 AHTapKTUIBL I71€ 10 10 MecsleB B rofy Aep:Karcs OYeHb HU3KHE TeMIlepaTyphl (HUkKe
60-70*). B AmnTapkTtuie oOHapy>KeHbl BOJOPOCIH, HAKWUIIHBIE JIMIIAHHUKH, HOTOXBOCTKH,
MTUHTBUHBI.

XonoaocTolkas ciocOOHOCTh BHJIOB, TAaKXKe KaK U JKapOCTOMKOCTb, CIIOKUIIACh MCTOPUYECKU
Mo/ BIMSHUEM YCIOBUM OKpyxkatomeil cpenpl. Ona oOecneuuBaeTrcs ILEIbIM  PSJIOM
IpUCIIOCOOTIeHNUH Ha KIIETOYHOM, TKAHEBOM M OPTaHU3MEHHOM YPOBHSX.

Knerounsle W TKaHEBbIE afanTallid K HU3KUM TEMIIEpaTypaM BBIPAXKAlOTCS B H3MEHEHUU
(U3NKO-XMMHUYECKOTO COCTOSIHUSI BEILIECTB, COJAEP)KAIIMXCS B KJIETKax. B HHUX MOBBIIIaeTCs
KOHIEHTpAllMsl pPacTBOPOB, YBEIMUYMBAETCS OCMOTHYECKOE JIaBJICHHE KIETOYHOTO COKa,
YMEHBIIIAETCsI MPOLIEHT CBOOOIHOM BOJIBI.

He menee BakHBIM MpHCIOCOOJIEHHEM K BBDKMBAHHUIO MPU HU3KUX TeMIlepaTypax SBIseTcs
OTJIOJKEHUE 3allaCHBIX MUTATEJIbHBIX BELIECTB B BUJIE BHICOKOIHEPIETUUECKUX COEIMHEHUN — KUPA,
Macia, TIIMKOTeHa U JIp.

VY JXKUBOTHBIX, OOUTaTeNeH MOJMSAPHBIX 00JIACTel, BO3pACTaeT COAEp)KaHUE INIMKOreHa B MEYEHH,
MOBBIIIACTCS COJIEP)KAHUE AaCKOPOMHOBOW KHCJIOTHI B TKaHAX I[OYeK. bobllloe CKOIUIeHHEe
MUTATENbHBIX BEIIECTB HaO0JaeTcsi B Oypoil ®KHUPOBOM TKaHU, 0OCOOEHHO Y )KHBOTHBIX BIQIAIOLINX
B CIISTUKY (K 3UME).

BaxHbIM mpHcIIOcOOIEHMEM K TEPEHECeHHI0 HHU3KUX TeMIlepaTryp SIBJISIOTCS MHOTHE
MOBE/ICHYECKHE OCOOEHHOCTU OpraHu3MoB. OHHU MPOSBISAIOTCS B INEPEMEUICHUSX >KUBOTHBIX B
MecTa ¢ 6osee O6IaronpusATHBIME TeMIeparypaMu (MUTpalUy U NEpenéThl), B U3BMEHEHUIX CPOKOB
aKTUBHOCTH M B TE€peXoJie¢ Ha MuTaHuEe Oojee KajmopuitHOW mumieil. Hanpumep, O6enku B Témioe
BpeMs roja noeaaT 0ojee cta BUAOB KOPMOB, 3UMOM MUTAIOTCS B OCHOBHOM CEMEHAMHU XBOWHBIX,
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Oorarbix skupamu. OJeHH, MOenas JIETOM TJaBHBIM O0Opa3oM TpaBbl, 3UMOM MHUTAIOTCS TMOYTH
UCKJTFOUUTENIFHO JINIIAWHUKAMH, B KOTOPBIX CONEPKUTCS MHOTO OCJNKOBBIX, JXHUPOBBIX U
CaxapuCThIX BEIIECTB.

BaxxHbl B 1Mepe3uMOBBIBAHHH TAKXXe BBIOOp MECT IS JKUJIHINA, YTCIUICHHE THE3 U yOCKHII
CYXUMH JIUCTBSIMH, TTyXOM, YTJIyOJICHHE HOP U 3aKphIBAaHHE BXOJOB B HHX, MPUHATHE 0COOOH MO3bI
(0OBIYHO CKpPYYMBAaHHME KOJBIIOM W YKYTHIBAHHE XBOCTOM), COOMpaHHE B TPYIIbl (CKyYHBaHHE) B
MIEPHUOJ] XOJIO0J0B, KOTOPhIE HAOIIOAIOTCS U Y XOJIOJHOKPOBHBIX KHBOTHBIX IEpe]l 3ajeraHueM B
3MMHIOIO CIISTYKY.

[ToBenenueckue, MophoIOTUYECKUE U (PU3UOJIIOTUYECKUE TPUCIIOCOOJICHUS MPOSBISIOTCS Y
OpPraHU3MOB Ha BCEX CTaJMsIX OHTOTCHETUYECKOTO pa3BUTHS, OOecrieunBas BHDKHBAHUE BHUJIOB B
MecTax OOUTaHMS.

J1i1st KaXKI0TO BUIa MOYKHO YCTAaHOBHTH!

° HwxHro10 neTalibHyI0 TeMneparypy, Wik TeMIEepaTypy ruoeu OT X010/1a;

° BepxHroro eranpHyI0 TeMIEparypy, Uiu TeMrepaTypy rudeiu oT neperpesa;

° Munumanbayio 3p(eKTUBHYIO TemrepaTypy, T.e. caMyl0 HU3KYI0 TeMIepaTypy, Mpu
KOTOPOW OPraHr3M MOKET OCTaBaThCs KUBBIM, BE/sl JUIMTEIbHYIO aKTUBHYIO JKU3Hb;

° MaxkcuManbHy0 3QPEKTUBHYIO TEMIEpaTypy, T.e. HanOoJiee BBICOKYIO TEMIIepaTypy,
COBMECTUMYIO C JUTMTEIbHON aKTUBHOM KU3HBIO;

° Temneparypy oLeneHeHHs OT X0J10/1a U TEMIIEpaTypy OLETIEHEHUS OT Kapbl;

° OnTuManbHyIO IPEANOYUTAEMYIO TEMIIEPATYPY, KOTOPYIO UIIET )KUBOTHOE.

CreHOTepMHBIE BU/IbI IEPEHOCAT JIUIIb OIPaHUYCHHbIE KOJIeOaHUsI TeMIIepaTyphl; 3BpUTEPMHbIE
BUJbl BBIHOCST 3HAUUTEIbHbIE W3MEHEHUs TeMIleparypbl. MeratepMHble BUIbl (CTEHOTEPMHbIE
TEIUIONIIOOMBBIE) MPUCIOCOOJIEHBI K BBICOKMM TEeMIIepaTypaM, a MHUKPOTEPMHbIE (CTEHOTEpMHBIE
XOJIOJIOBBIHOCIIUBBIE) — K HU3KHUM.

JleficTBHE BJIaKHOCTH.

B Xu3HUM OpraHuM3MoOB BOJa BBICTYNAE€T KAaK YPE3BbIUAHHO BaXKHBIM IKOJIOTMUYECKUN (aKTop.
W3BecTHO, yTO 0€3 BOJBI HET *kM3HHU. JKMBBIX OpPraHU3MOB, HE COJEp’KalllMX BOJYy, Ha Hallei
IUIaHeTe He HaiijieHo. Bce mporecchl muTaHus, JbIXaHUs, BBIJEIEHUS, T.€. BECb OOMEH BEILECTB,
MPOTEKAIOT TOJIBKO C ydacTueM BoJibl. HeoOxoanmMoe KoiauuecTBo, TpedyemMoe opraHu3MaMu, 4acTo
SBJIIETCS OrPAaHWYMBAIOIIMM (AKTOPOM B IKHU3HEAESITEIBHOCTH BHUAA, OOYCIOBIMBAIOLIEE €ro
paccesneHne U YUCIeHHOCTh. ['0BOpsl 00 HKOIOrMuecKoM ACHCTBUM BOJABI B HA3eMHOMU Cpell, BaKHO
YUUTBHIBaTh KOJMYECTBO BObI; (PU3NYECKOE COCTOSHUE; OCOOEHHOCTH pacHpelesIeHHs BJard Ha
CyIII€; BJIa)KHOCTh MOYBBI U JP. — BCE 3TO BHI3BIBAET MPUCIIOCOOUTEIBHbBIE PEAKIINA OPTaHU3MOB.

BakHpIMM B JKM3HHM OPraHU3MOB SIBJISIFOTCS M OCOOEHHOCTH paclpesiesieHUs BIaru B TEUYEHHE
rofa — BBINAJAIOT JIM OCaJIKM B 3UMHee WU JieTHee Bpems. OOUIbHBIE OCAJKH, BBINAJAIONINE B
XOJIOTHOE BpeMsl rojla, MPaKTUYECKH HEJOCTYNHbI PACTEHMsSIM, TOTJa KaK Jake Maylble OCaJKu
JIETOM OKa3bIBAlOTCS KU3HEHHO HEOOXOAUMBIMU.

CrnenyeT yuuTHIBaTh U XapaKTep BBIMAAIOIIUX 0CaAKOB. MI3BECTHO, UTO JIETHUN JJOKb, XOPOIIO
YBIQXKHAIOIUI MouBy, Oonee 3¢ (eKTUBEH Ui paCTeHUH, YeM JINBEHb, HECYIIMNA MOTOKH BOJbL. B
TO JXK€ BpeMsl 3aTsSHYBIIMECS HAJO0JII0 MOPOCSIIME IOXKIAU HEOIAronpusiTHO CKa3bIBAIOTCS Ha
KHU3HENEATENIbHOCTH MHOTHUX JKMBOTHBIX, OCOOCHHO HACEKOMOSAIHBIX MNTHI[ (B MEpPUOJ
BBIKaPMJIMBAHUS [ITEHIIOB).

CyllecTBEHHBIM B XapaKTEpUCTHKE OSKOJOTMYECKOH pojH (akTopa BIAXKHOCTH SBISIETCS
MIPOJIOJKUTENIBHOCTD BBINIAJCHUS OCAJIKOB M TO, KaK JIOJTO JIEKUT CJIOW CHETa, JIbJ1a NN NaBOAKA.

VYCoBHsI BOIHOTO PEeXMMa CKa3bIBaIOTCS Ha BHEIIHEM OOJIMKE OpPraHW3MOB, HA UX BHYTPEHHEM
CTPOEHHH, MOBEACHUM U Ha BCEX MPOIECCAX KUIHEACSITEIbHOCTU. DTU MPUCIIOCOOTIEHUS 3KOJIOTH
JeNsAT Ha Mopdooruyeckue, (GU3noJI0rHIeCKUe U MOBEICHUECKHE.

K wmopdonornyeckum mpuUCIIOCOONEHUSIM OT BBICBIXaHHS MOXXHO OTHECTH OCOOEHHOCTHU
CTPYKTYpbl TIOKpOBOB (y pacTeHUHl — BOCKOBOE IOKPBITHE, PACIOJIOKEHUE YCTBHII, IIETHHKH,
BOJIOCKH), (Y HAaCEKOMBIX — CTPOEHHE TpaxeaJbHbIX OTBEPCTHUH; y PENTHINI — OTCYTCTBUE JKEIE3,
HaJIMYMe POTOBBIX YELIyH).
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K uymcny ¢usnonorudyeckux MNPUCIIOCOONCHUH K JXKU3HH B 3aCYIUIMBBIX YCIOBHSIX MOXKHO
OTHECTH: 3allacaHue OOJIBIIOrO KOJMYECTBA B TKAHSAX PACTEHUH M JKUBOTHBIX, Pa3sHOOOPA3HbIE
CrocoObl yaepxaHusg e€ B OpraHu3Me. BakKHBIM MPHCIIOCOOJICHHEM SBJISIETCS CIIOCOOHOCTD
OpPraHU3MOB BBIIEIIATh META0OINYECKYIO BOAY, 00pa30BaHHYIO 3a CYET AUCCUMMIIALIMN SKUPOB.

MHuorooOpa3Hbl MPUCTIOCOOIECHHSI TOBEIEHYECKOTO XapakTepa. Y KUBOTHBIX 3TO 0COOEHHOCTH,
obecreynBaroNe BBIOOP MECT, 3aIlMIIEHHBIX OT BBICHIXaHUS, MUIPAllUi B 0o0Jiee BIaXKHbIE CIIOU
IIOYBBI, 3aPbIBAHUE B MOJCTUIIKY, OTJIET C HACTYIUIEHUEM CYXOCTHU K JIECOHACAXKICHUSIM.

OpraHusMmsbl, HE CIIOCOOHBIE COKpallaTh UCHapeHue, 001aaT 00bIYHO HOYHOW aKTUBHOCTBIO,
npeObIBast THEM B HOPAX WM 3apPBIBAsICh B IECOK.

Kak npucnocoGnenue K BbDKMBAHUIO B IIEPUO/J] 3aCyXH BBICTYIAET JIETHSS CISTUKA M AManay3a y
KUBOTHBIX M COCTOSIHHE BBIHYKICHHOTO IOKOSl Y PAaCTEHHMIl. DTH SBICHUS OOBIYHBI B >KU3HU
obuTaresnel MyCThIHb U CyXUX CTETEH.

OdeHb BaXHBIM NPUCHOCOONEHHEM K CYXOMY KJIMMaTy SBJSIETCS CBOECOOpasHBIA pPUTM
CE30HHOI0 pPa3BUTUS OpraHu3MoB. Hampumep, MHOrume pacreHusi CTeled HCIOJb3ys BECEHHION
BJIAr'y, YCIIEBAIOT B OUEHb KOPOTKUE CpoKH (3a 12-30 gHeil) mpopactu, OTUBECTH U CHOPMUPOBATH
IUIO/IBI U ceMeHa. Takue OJHOJEeTHUE pacTeHUs HasbiBatoTcs 3demepamu. ddhemepaMu MOTyT ObITh
1 HaCeKOMbI€, pakooOpa3Hble U Jaxe ppiObl. Hanprumep, ro)kHOaMEpUKaHCKUE Kapro3yOble )KUBYT B
pekax, 0Opa30BaHHBIX JUBHEBBIMU JOXKASIMU. B TeueHue HECKOIbKUX MECSIEB, MIOKA CYIIECTBYIOT
3TH PEKH, pbIObI YCIIEBAIOT MPOUTHU IMOJIHBIM IIUKJ Pa3BUTHSL: U3 UKPBI BBIBOISTCS MaJIbKH, KOTOPbIE
OBICTPO PpacTyT, Pa3BUBAKOTCS 10 B3POCIBIX M BbIMETHIBaOT HMKpPY. C HacTyIJICHHMEM 3acCyXH
pOIUTENH TUOHYT.

Ilo oTHomeHur0 K GaKTOpPy BIAKHOCTH CpPEeId CYXOIYTHBIX OPraHU3MOB DPa3IUYaIOT
rurpodmiIbHbeIe (BIAroio0uBbIe), Me30(pMIbHBIE (TMPEAMOYUTAIONINE YMEPEHHYIO BIAXXHOCTh) U
KkcepoduiibHble (CyxomtoOuBeie). Bomublii oOMeH y HuUX co cpemoil paznuueH. OOBIYHO OH
MPOTEKaeT MHTEHCHBHEE Yy THrpoIIoB U ciabee y kKcepopmios. [Ipumepom rurpopuioB Moryt
CIy’)KUTb MOKpPHIIbI, HOTOXBOCTKHM, KOMapbl, Y>)KHU U JAp. Bce OHM He BBIHOCAT 3HAYUTEIBHOTO
BOAHOIO JAeQUIMTa U TIUIOXO T[EpPeHOCAT Jake KpaTKOBpEeMEHHyIo 3acyxy. Hacrosmmumu
KcepouiiaMu SIBISIOTCS TEPMUTHI, BapaHbl, BEPOIIO/IbI.

VY pacTteHuil TakKe CYIIECTBYIOT YEpThl IPUCIIOCOOIEHHOCTH K JKU3HM B MECTOOOUTAaHUSAX C
OOJIBLIIMM MJIM MaJIbIM KOJIMYECTBOM BJIard. B 3aBUCHMOCTH OT 3TOr0 CpeaM CyXOIyTHBIX pacTeHHi
pa3aMyaroT SKOJIOIHYECKUE TPYIIIbL: TUTPOGUTOB, ME30(UTOB U KCEPOPUTOB.

. l'urpoduter — pacrenus, oburarone B MecTax, Ijie€ B IIOYBE M B BO3AYyXe MOCTOSHHO
HMMeEEeTCS MHOTO BJIary.

. Me3oduTsl — pacTeHHs] YMEPEHHO BIKHBIX MECTOOOUTAHUH.

o Kcepodutbel — 3TO pacreHus, MPHUCIOCOOUBIIMECS K KU3HU B MECTOOOHTAHMSIX C

34CYHUIUBBIM KIIMMATOM.

JlelicTBUE BTOPOCTENEHHBIX KIMMATHYECKUX (PAKTOPOB.
1. Berep. lMeer mpexjie BCero KOCBEHHOE 3HAYEHUE — OH IOHMXKAET WM TOBBIIIAET
Temneparypy. Berep yBenmuuuBaeT Takke CKOpOCTb HCHapeHHss U o001ajgaer, ClieoBaTeNbHO,
HCCYLIAIOUINM JieiicTBUE. BeTep criocoOCcTByeT paccesieHn0 HaCEKOMBIX.

2. AtmochepHoe naBiieHHe. AKTUBHOCTh HAaCEKOMBIX CTAaHOBUTCS BBINIE IPH HU3KOM
aTMoc(epHOM JIaBJICHUH, HAITpUMEP mepen Oypei.

3. Honunzanus atMmocdepsl.

4. DnexTpuueckoe mnose. B 3aBUCUMOCTH OT BEIMYUHBI TOJIS OHO OKAa3bIBAET JEHCTBUE Ha

HACEKOMBIX, Ha MBIIICH 1 JIFOACH.
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JIEKITHS 7.
OCHOBHBIE CPEJIbI )KU3HU

MBI 4acTo MPOTHBOIOCTABIISIEM XHBOE HEXXMBOMY. HO HecMOTpsi Ha TO, YTO JKUBYIO HPUPOIY
II04THU BcCerga JCTrKO OTJIUYUTh U OTACIUTH OT He)KHBOﬁ, OHU HC CYHCCTBYIOT pa3acCiIbHO.
CoBepIICeHHO OYEBHIIHO, YTO JKU3Hb 0€3 (PHU3MUECKON Cpe/ibl HEBO3MOXKHA. BiusiHue, oka3biBacMoe
KUBBIMH CYIIECTBAMU Ha (PU3MYECKYIO Cpely, MEHEe SIBHO, OJIHAKO OHO MMEET CTOJb KE BaKHOE
3HA4YCHUE JUIsI COXpaHeHUs >ku3HU Ha 3emsie. CBoiicTBa MOYBHI, aTMocdepsl, 03ép U OKEaHOB, a
TaKkKe Pa3HOOOPA3HBIX OCAIKOB, MPEBPATHBIIMXCS B TOPOIY IMOJA ICHCTBHEM T'€OJOTHYCCKUX
(GakTOpOB, YACTHUYHO  OOYCIIOBIICHBI  JKU3HEACATEIBHOCTBIO  PACTCHH, JKUBOTHBIX U
MUKPOOPTaHU3MOB.

JKu3Hb OTHOCTBIO 3aBUCUT OT (PU3MYECKON CPEbl: BO-TIEPBBIX, OPTaHU3MBI MTOJTyYarOT IHILY U3
3TOM Cpeabl, a BO-BTOPBIX, PACIPOCTPAHEHHE PACTCHUN M JKUBOTHBIX OrPAaHUYMBAECTCS  HX
BBIHOCIIMBOCTBIO K (DM3MYecKuM yciaoBUsM. JKapkuii ¥ CyXoW KIMMAT IYCTBIHU TPEMSITCTBYET
)KU3HU B HEU 60J'II)HII/IHCTB3, OpraHnu3MoOB, TOYHO TAKXXC KaK H3-3a KCCTOKOT'O XOJIoAa B IMOJIAPHBIX
o0JyiacTsiX 0OMTaTh B HUX MOTYT JIMIIb OYCHb HEMHOTHE, HaN00JIee BEIHOCIUBBIC BUJIBI.

®opma 1 QYHKIIUH )KUBOTO OPTaHU3Ma TaKXKe OMPEIEIISIOTCS (PU3HUECKUMH YCIOBUSIMH CPEIbI:
TaK, pbIOBI, JUISl TOTO, YTOOBI OBICTPO TUIABaTh B BOJE, 00JaNaroNiel BA3KOCThIO M IUIOTHOCTBIO,
JOJDKHBI UMETh O0TeKaeMyr (GopMy, MPEANUCHIBACMYI0 3aKOHaMH TuapoarnHaMuku. Colepxanue
KHCIIOpo/ia B Bo3Ayxe, paBHoe 21%, ompenensieT BEpXHIOI T'PAaHUILy CKOPOCTH METa0OINYECKUX
MIPOLIECCOB Y KHUBBIX OpraHu3MoB. [10100HBIM ke 00pa3oM CIIOCOOHOCTh PACTEHUH U JKHBOTHBIX
pacceuBaTh TEIUIO TPU MOMOIIM TAKHX YHCTO (U3NYECKUX MPOIECCOB, KAK OXJIAXKICHHE 3a CUET
WCTIapEHHsI, TETUIONPOBOAHOCTD U M3IYyYCHHE TeIIa C MIOBEPXHOCTH Tela B OKPYXKAIOUIYIO CPE.y,
OrpaHUYMBAIOT YPOBEHb MX aKTHBHOCTH U MX MPEObIBAHUE MO MPSIMBIMK COJTHEUHBIMU JTy4aMH.

KusznenesaTenbHOCTh OPraHU3MOB B CBOIO OU€peb OKa3bIBAET BIUSHHUE Ha (DU3UYECKYIO CpEny,
W HEPEIKO 3TO BIHMSHUE OYEHb CYIIECTBEHHO. KHCIOpPO, KOTOPBIA MBI MOTPEOIISIEM TPU KaXKIOM
BJIOXE, BBIJIEISETCS TIIaBHBIM 00pa3oM 3eJIEHBIMH pacTeHHsIMH B Tiporiecce gorocuHTesa. Jlo Toro
KaK B IEPBHUYHOM OKEaHE MOSBUIIMCH 3eTEHBIE pacTeHusl, aTMochepa 3eMild COCTOslIa B OCHOBHOM
U3 MCTaHa, aMMHAKa, BOASHBIX IIApOB W BOAOPOJA. Korna IEPBBIC BOAHLIC PACTCHHUA CTaId
HCIOJIb30BaTh COJIHEYHBIN CBET, B KAUECTBE MCTOYHHMKA YHEPTHH, OHU HAYaH BBIICTSATH KHUCIOPO/I,
9acTh KOTOPOTO OCBOOOXKTallach M3 OKeaHa W HakaluiMBaiiach B atMmocdepe. Ha mpoTsikeHun
MOCIEAHNX JBYX MUWLIHAPIOB JIeT, OONbIIas 4acTh BOAOPOJA, COAEPIKABIIETOCS B TMEPBUYHOM
atMocdepe 3emii, yIeTyYriiach B KOCMHYECKOE MPOCTPAHCTBO. YTIIEPOHA, BXOAMBIINI B COCTaB
MeTaHa aTMoc(epsl, U a30T aMMHaKa aCCUMHUIIUPOBAINCH PACTEHUSIMHU, U UX MECTO B aTMocepe
YaCTUYHO 3aHSUT KUCIOPO/I, BEICBOOOXKIAIONTUICS B MpoIiecce (OTOCUHTE3A.

He meHee BakHOE BIMSHUE OKa3bIBAIOT PACTEHUS HAa CBOMCTBA MOYBBI. X KOpHHM MPOHUKAIOT B
TPEILMHKH, Ja)ke caMble MaJICHbKUE, U CIIOCOOCTBYIOT M3MEIBUYEHUIO MOPObl. bakTepuu u rpudsl
YCKOPSIIOT ~BBIBETPUBAHWE TOPHOM TOponabl. ['puOBI BBIAENSAIOT KHUCJIOTHI, PACTBOPSIOIINE
MUTATCIIBHBIC MUHCPAJIIBHBIC BCIICCTBA, KOTOPBLIC 3aTEM BBIMBIBAIOTCA W3 IMOPOALI, ociabmsas eé
KPUCTAITMYECKYIO CTPYKTYPY U YCKOpss €€ paspylieHue. [ Hutomme pacTuTeNbHbIe OCTaTKU TaKKe
BBIICIIAOT KHCJIOTBI, KOTOPBIC BBI3BIBAIOT XHMHUUYCCKOC BBIBETPUBAHUC, a 4YaCTHLIbLI ACTPHUTA
MU3MEHSIOT (U3NYECKYIO CTPYKTYpy MOYBHIL. JKHBOTHBIE, B CBOIO OU€pellb, YUACTBYIOT B Ipoliecce
mo4B00Opa3oBaHMs, MPOPbIBas B 3€MJI€ HOPbI M XOJbl, BBHITANTHIBas €€, a TaKKe BHOCS B Heé
HKCKPEMEHTHI.

Ponb pacTeHuii U JKMBOTHBIX B COXPaHEHUU CBOMCTB MOYBBI BBICTYMAET OCOOEHHO SIPKO INPHU
HapylieHuu cooOrnecTB. [IpuMepoM CIyKUT BO3HUKHOBEHHE MBUIBHBIX Oypb. B 3acynuiuBbIX U
BETPEHHBIX pailloHaXx TOJIbKO OOLIMpHAas KOPHEBas CHUCTEMa €CTECTBEHHOH pacTHTENbHOCTH (B
OCHOBHOM MHOTOJIETHUX 3JIaKOBBIX TpPaB) 3aKperuisiia Mo4By, yAepxkuBas e€ Ha mecre. Korma ke
3€MJII0  pacnaxajiv, IMpEeBpaTHB NOECJIMHY B 10J4, MHOTIOJCTHUKH CMCHUIWUCH OJHOJICTHUMU
CENIbCKOXO03SUCTBEHHBIMU KYJIBTYpaMU C TOPa30 MEHee MOIIHON KOPHEBOW CUCTEMOM; K TOMY ke
TIOJIST @KETOTHO MepenaxuBaii. HecKoIbKo JIET 3aCyXH MPHUBEH K OCJIA0JICHHIO POCTa PaCTCHUN U
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K IIPEBPAILIEHUIO IOBEPXHOCTHOIO CJIOS MMOYBBI B TOHKYIO MbUIb. JTO U MPUBEIO K BOZHUKHOBEHUIO
MIBUIEBBIX OYPb.

Pacrenus oxa3eBaloT BIMSHUE Ha ABIMDKCHHE BOJ. Boga He ckamimBaeTcs B TEX MeECTaX, IJIC
BBITIAJIAIOT JIOXAHM, MHadYe Ps3aHckas 00sacTh 3a BpeMs JKM3HHU OJTHOTO IMOKOJICHHUS OKa3ajaach ObI
1o/ BOoM Ha riayOuHe 60 M. 4acTh BOJBI CTEKAET IO MOBEPXHOCTH IOYBBI MJIM MPOCAYUBAETCS
CKBO3b JISKAIIYIO MOJ HEW MOpPOJy B PEKH, 03€pa U B KOHEYHOM CUETe B okeaH. OcTajbHas BoJa
HCIIapsieTCs C TMOBEPXHOCTU MOYBHI U C JHUCThEB. B JHUCTOMamHBIX Jecax IUIONIaAb JUCTOBOU
MMOBEPXHOCTH B CpeIHEM B 4 pasza OoJibllle TOBEPXHOCTH 3E€MJIH, T.. Ha KaKJIBIH TeKTap JICCHOU
MOYBBI MPUXOAUTCS 4 Ta JUCTOBOM moBepxHOcTU. ClieoBaTENbHO BOJAA HCHApSIETCs TJIaBHBIM
obpazom pacteHusiMu. Korma neca BeIpyOaroT, OoJbIlIasi 4acTh BOJbI, KOTOpas B HOPMAaJbHBIX
YCJIOBUSIX HUCHapsuiach Obl JIMCTHSIMH, BMECTO 3TOTO CTEKAeT MO MOBEPXHOCTU 3€MJIM B PEKH.
YHUUYTOXKEHHE JIECOB, HE COIMPOBOXKIAEMOE€ MEpaMHM [0 HMX BOCCTAHOBJICHUIO, MPHUBOJUT K
YBEIUYCHUIO I[1aBOJIKOB, YCWJIICHHIO SpO3UM U OTJIOXKEHUIO WJa, a TaKXKe K BBIMBIBAHUIO
MUHEpaJIbHBIX MMUTATEIBHBIX BEIIECTB U3 OOHAKEHHOM MOYBHI.

Hcnapenue BOJbI ¢ TUCTHEB PACTEHUN CIIOCOOCTBYET YACpP>KaHUIO BJIard B JAHHOW MECTHOCTH,
T.K. OoJbIIasi 4acTh BOASHBIX MapoOB OBICTPO KOHICHCHPYETCS M BBINAJACT MOOJU30CTH B BUIC
TOXKIs. B HEKOTOPBIX 001acTAX, B YACTHOCTH B TPONHKAX, HAJTMYHE JICCHOTO MMOKPOBA MOBBIIIACT
KOJIMYECTBO OcajakoB. CBeleHHE JIECOB Ha OOJIBIIMX ILIOMIAASX B CEIbCKOXO3SMCTBEHHBIX IEIIX
MIPUBEJIO B PAJIE MECT K 3HAUUTEIIbHOMY YCUJICHHUIO 3aCyIIJIMBOCTH KJIMMAaTa.

Boanag cpena.

Kuznp 3aponunack B okeaHe. B Menkux MpUOpPEKHBIX BOJAX YCIOBHS JIJIi BO3HUKHOBEHUS
MEPBBIX TPYII PACTCHHUM U KUBOTHBIX W Ui PA3BUTHS UX pa3zHooOpa3usi ObUIM OIaronpusTHBIMU:
OTHOCHUTEIILHOE TIIOCTOSTHCTBO TEMIIEpaTypbl H  COJEHOCTH, OOWINE COJHEYHOTO CBETa,
pacTBOPEHHBIX Ta30B U MHUHEPAIbHBIX BeEIIECTB. biaromaps cBo€il BBITAJIKHUBAIONICH CHiIE BOJa
OJIMHAKOBO JIETKO MOJIJICP)KUBACT KaK TOHKHE CTPYKTYPBI, TAK U MAaCCUBHBIC OPTaHU3MBI.

K uncny cBOMCTB BOABI, KOTOpbIE MOYTH BCELETO OMNPEAensioT GopMy U (PYHKIHMH BOIHBIX
OpPraHM3MOB, OTHOCSITCSI TakHe €€ CBOICTBa, KaK IJIOTHOCTH (mpumepHO B 800 pa3 mpeBbliaromias
IUIOTHOCTh BO3JyXa) M CIOCOOHOCTH pAcTBOPSATh Ta3bl W MUHEpalIbHBIE BellecTBa. Boja
MPEACTABIISIET BCE, YTO HYXKHO JJIS KU3HH, OOJIBIIMHCTBO MOPCKUX OPTraHU3MOB HE3aBUCHMBI OT
HAXOJSIIETOCs MO HUMHU JHA, 32 HCKIIOYEHHEM TeX, KTO HCIOJb3yeT ero (Ha MEIKOBOIbSIX) B
KadecTBe cyOcTpara Jjisl MPUKPEIUICHUS WIIM 3apbIBaHUSI B HETO.

Boanast cpena monmep)kKuBaeT HaXOASIIMECS B HEW OPraHuU3Mbl, OJHAKO, B OOJBIIMHCTBE
CJIy4aeT MJIOTHOCTh JKUBBIX TKAHEH BBIIIE, YEM IJIOTHOCTh COJIEHOW WJIM MPECHOW BOJIBI. Y BOJHBIX
KUBOTHBIX M PACTEHHH B MPOIECCE DBOJIOLUMU BBIPAOOTAIOCh MHOXECTBO Pa3HOOOPA3HBIX
CTPYKTYp, MPETSATCTBYIOIINX MOTPYKEHUIO UITH 3aMEIJISIONINUX ero. Y phl0 UMEIOTCS TUIaBaTe/IbHbIC
My3bIpd — HEOONbIIMe, HAMOJHEHHBIE Ta30M MEIIKH, HaXOJsIIhecs B TMOJOCTH Telna |
MPUOIIKAIOIINE YACIBHBIA BEC PHIOBI K YACIHbHOMY BECY BOJBL. Y OypBIX BOJIOPOCIEH, pacTyIINX B
MEJNKUX NPUOPEKHBIX BOJAaX, HMMEIOTCS BO3AYIIHBIE MY3bIPH, BBITOIHSIONUE AHATOTHUYHYIO
dbyHKIMIO. MHUKPOCKOTIMYECKHE OJHOKJIETOYHBIE BOJOPOCIH COJEpKAT MeNbYalIne KaneabKd
Maced, MIOTHOCTh KOTOPBIX HUKE MJIOTHOCTH BOBI.

bricTpo mepenBuraromyecs BOJIHBIE OPraHU3MBI JOJKHBI MMETh OOTEeKaeMmMyr ¢GopMmy, 4YTO
MO3BOJISIET UM YMEHBIIUTH CONPOTHUBIICHHE, UCTBITHIBAEMOE NMPHU MEPEMEIICHUH B TAaKOW BSI3KOU
cpene, Kak Boja. Bo3myX OKa3blBaeT TOpa3lo MEHEe CHJIBHOE CONPOTHUBJIEHUE IBHKEHUIO,
MTOCKOJIBKY €T0 BSI3KOCTh Oosiee yeM B 50 pa3 HUXKe BSI3KOCTH BO/IBI.

Bonma oGmamaer Oosbiiell BBITAIKWUBAIONMICH CHJIOW, YeM BO3AYyX, IMOATOMY CHJIA TSDKECTH
OrpaHUYMBAET MAKCUMAJIbHBIE Pa3Mephbl BOAHBIX OPTaHW3MOB B MEHBIIEH CTENEHU, YeM HA3E€MHBIX.
Cample KpymHBIE Ha3€MHBIC >KMBOTHBIC BBITIIAIAT KapiWKaMH TIO0 CPaBHEHUIO C HEKOTOPBIMH
KHTaMHU, JOCTUTAIOMMMH B JUMHY cBbimie 30 M u obnamatomumu Maccoit 6onee 100 T (macca
KPYIHBIX CIIOHOB Bcero 7 ToHH). Ho, HecMOTpst Ha TO, 9TO KUTHI IBIIIAT BO3yXOM, OKa3aBIINCh Ha
Oepery, OHM OBICTPO HAYMHAIOT 3aJbIXaThCs, T.K. UX JIETKUE CIUTIONIMBAIOTCS TOJ] JaBICHUEM
OTPOMHOM Macchl Tena. JlJig Ha3eMHBIX KMBOTHBIX XapaKTEPHBI KECTKUE CTPYKTYpHI, Oyaromaps
KOTOPHIM OHHM COXPaHSIOT (OpMy U TIOJOKEHHUE Tela, HECMOTPS Ha JCHCTBUE CUIIBI TSHKECTH.
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Kaxxnplii BHYyTpEHHUI CKEJIET IIO3BOHOYHBIX, XUTUHOBBIM HAPYKHBIM CKEJIET HACEKOMBIX, KECTKHE
LEJUTIONIO3HBIE CTEHKU PACTUTENIbHBIX KIETOK — BCE 3TO CTPYKTYpHIL, HECYLIUE OAHY U TY XK€,
OMOpHYI0 (YHKIHIO. Y BOJHBIX >KUBOTHBIX JKECTKHE CTPYKTYpBI CIY>KaT OOBIYHO JJIsl 3alHUTHI
(pakoBHHA MOJUIIOCKOB) WJIM ISl IPUKPEIUICHUS MBI (MaHIUPh PaKoOOpa3HBIX WM KOCTHBIN
CKeJIeT pbI0), a He JUIs MO Aep KaHUsI Beca Tela.

CriocoOHOCTh BOJIbI K MOTJIOIIEHHIO M PACCEMBAHMIO CBETA JOCTATOYHO BBICOKA M ATO CHUIIBHO
OTpaHUYMBACT TJIyOMHY OCBEIIaeMOW COJHIIEM 30HbI OkeaHa. I[lockonmbKy st (oTOoCHHTE3a
He0oOXO0JIUM CBET, INIyOMHA, Ha KOTOPOM B OK€aHE MOXKHO BCTPETUTh PACTEHUS, TAK)KE OIpaHUYCHA;
OHU OOWTAIOT TOJBKO B OTHOCHUTENHHO Y3KOH 30HE, KyJa NMPOHUKAET CBET U IJI€ MHTEHCHBHOCTD
(dboToCcuHTE3a MPEBOCXOIUT MHTEHCUBHOCTh AbIXaHUs pacTeHuil. KpymnHble 6€HTOCHBIE BOJAOPOCIH
BCTPEYAIOTCS TOJIBKO BOJIIM3M MAaTEPUKOB, /i€ TIyOrHa BoIbI He npeBbiiaeT 100 M. B Gojee MenKux
pUOPEXKHBIX 30HAX BCTpedaeTcsl GUTOIIIAHKTOH.

Y Menkux BOJHBIX OPraHM3MOB KHCIIOPOJ TOCTyNmaer B TKaHW 3a cu€r auddysum wu3
okpyxarieid ux cpensl. Kucmopoa B Bojae miioxo pacTBopsieTcsi. PacTBopuMoCTh KHCIIOpoAa B
BOJIE CHMJKAeTCsl C IIOBBILIEHMEM TeMIlepaTypbl WM coidéHocTu. B ycnoBusix, HauOoiee
ONmaronpusATHBIX IS pacTBOpUMOCTH — npu 0*C B mpecHOW BOoJe — KOHILEHTpAalUs KHCIOpOaa He
JIOCTUTAeT Jla)Ke OJHOW UYeTBEpPTON ero KOHLEHTpauuu B Bo3ayxe. KoHueHTpauus kuciopoga B
BOJIE PEIKO MpeBbImaeT 6 Ky0.CcM Ha JIUTp, 4TO mpuMepHO B 30 pa3 HIKE €ro KOHLEHTPAlUU B
Bo3ayxe. B crosumx Bomoémax, ocoOeHHO B 0oji0Tax, KHCIOpOAa HWHOIIA HET COBCEM, T.K.
OaKTepuu HCIONB3YIOT BECh MMEIONIIMICA €ro 3amac MpH Pa3iokKeHUH OPraHMYECKUX BEIECTB.
Cpena, muménHas KUCJIOpo/ia, Ha3bIBaeTCs aHadPOOHOM.

VY pbIO, )KUBYIIMX B CTOSYMX BOJOEMAX, COJEPKAHUE TeMOTTIO0MHA B KPOBU OOBIYHO BBIIIE, YEM
y pBIO, MECTOOOUTAHHUS KOTOPBIX OOTrade KHCIOPOIAOM.

CkopocTh, C KOTOpPOH OpraHu3M MO>KET U3BIIEKaTh U3 BOJABI PACTBOPEHHBIN B HEW KUCIOPO/,
4acTO 3aBUCHUT OT CKOPOCTH, C KOTOPOM OH MOKET MPOITYCKaTh BOJY Y€PE3 CBOM OPraHbl JIbIXaHUS.
[ToaTomMy BBICOKasi BA3KOCTHh BOJIbI IO CPABHEHHIO C BO3AYXOM el Oosiee 3aTpyaHSET BOJHBIM
KUBOTHBIM JTOObIBAaHUE KHCIOpOJAa. JIBycTBOpYaTble MOJUTIOCKM W MHOTHE pPBIOBI CO3/ai0T
HENpepbIBHBIA MOTOK BOJBI depe3 kaOpbl. [Ipyrue pbiObl HaXOATCS B IOCTOSHHOM JBHMXKEHHH,
4TOOBI 00ECIIEYNTh OMBIBAHHE 3Ka0p BOJIOH.

ConepkaHue KHCIOpPOJa B BOJAE OOBIYHO IOHMIKACTCAd C yJIAJIEHHEM OT IOBEpPXHOCTH. B
MIPOTOYHBIX BOJOEMAx KHCIOpoaa Oounbllle, T.K. Onarojgaps mepekaraMm, BOJOMNazaM M BOJHAM
MPOUCXOJUT WHTEHCUBHOE IME€peMEIMBaHUE BOABI M BO3AyXa. B OOJbIIMHCTBE CllyyaeB
KOHILEHTpAallUsl pacTBOPEHHOIO KHCIOpOJa B BOAHOW cpele yBEIWYMBAeTCs AHEM, KOrja
MIPOMCXOJUT BBIJIENICHHE KUCIOpOoJa B pe3yibTare (POTOCHHTE3a. DTO YBEJIIMYEHNUE CBOJUTCS HA HET
HOYbI0, KOI'JIa )KUBOTHBIE U PACTEHUS B MPOLIECCE JbIXaHUS MOTJIOMIAIOT KUCIOPOA, a (POTOCHHTE3a
HE TIPOUCXOMMT.

Bricokas ynenpHast TEIoEMKOCTh BOIBI (KoTopast mpumepHo B 500 pa3 BeIlIe, 4eM y BO31yXa) U
€€ BBICOKAs TEIUIONPOBOJHOCTD OIPENEISAIOT IMOCTOSHCTBO M OTHOCHTEIBHO pPaBHOMEPHOE
pacnpezieieHue TemrepaTypsl B BoJHOU cpene. Jlake B HEOOIbIINUX 03Epax CyTOUYHbIE KoieOaHus
TEMIIEPATYPHI IOBEPXHOCTHBIX CIOEB BOABI HE BBIXOJAT 3a MPEAEIbl HECKOIBKUX I'PagycoB, TOIa
Kak Tepenajspl TeMIIepaTypbl OKPYKaloIero Bo3ayxa MoryT gocturath 10-20%. Boma crinaxuBaet
TaKXe U CEe30HHBIE KOJICOaHUS TEMIIEPaTYPHhI.

TennonpoBoIHOCTh BOABI 00ECIEUMBAET OJHOPOAHOCTH BOJHOW CpeIbl, HO B TOXE BpPEMS
00yCIIOBIMBAET OBICTPYIO TEIIOOTAAUY Y BOJHBIX OPraHU3MOB.

benHocTh BOJBI KMCIOPOIOM HAJIOKKJIA OTPaHUYEHHE Ha HBOJIIOLINIO TEIJIOKPOBHOCTH Y BOJHBIX
KUBOTHBIX. TeEINIOKPOBHOCTh CBOMCTBEHHA TOJIBKO TEM BOJHBIM MIIEKONMTAIOIMM M ITHULAM
(KUTBI, TIOJEHWU, MUHTBHHBI, YTKA U Jp.), KOTOpbIE ABIIIAT BO3JYXOM M MOTYT MOJAEpPKHUBAThH
BBICOKYIO CKOPOCTh METabO0JIMYECKUX MPOLIECCOB.

Boansix oOutaTeneil y KOTOPBIX OCMOTHYECKOE NaBJICHHE B UX TeJle 3aBHCHUT OT COJIEHOCTHU
OKpY>Kalollel cpeabl Has3bIBAIOT MOWKUIOOCMOTHYHBIMH (paauoiisipud, ameEObl, HHQY30pHH).
[TosToMy myisf TUAPOOMOHTOB OCHOBHOHM CHOCOO MOJJACPKUBATH CBOM COJICBOW OajaHC — 3TO
n30eraTh MeCTOOOUTaHUN C HEMOIXOASIIECH CONEHOCTBIO.
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[To3BOHOYHBIE KUBOTHBIC, BBHICIIUE PAKU, HACEKOMBIE M WX JIMYMHKH, OOUTAIOIIME B BOJIE,
OTHOCATCSI K TOMOHOCMOTHYECKHM BHJAM, COXPaHssS TOCTOSHHOE OCMOTHYECKOE JIABJICHUE B TEJC
HE3aBUCHMO OT KOHIIEHTPAIIUU COJIeH B BOJIE.

TunuyHO MOpCKHME M TUIMYHO NPECHOBOJHBIC OPraHU3Mbl HE TIEPEHOCIT 3HAYMTEIbHBIX
W3MEHCHUN COJIEHOCTU W SIBISIOTCS CTECHOTAIMHHBIMH. DBPHUTAIMHHBIE OPTaHU3MBI BCTPEUYAIOTCS
PEIKO M B COJIOHOBATHIX BOjax (JIEIl, Cy/aK, IykKa), (13 MOPCKUX Kedaib).

Dkonozuyeckue epynnsl 2UOPOOUOHMNOB.

Hexron (nektos —miaBaromuii) — cKopocTh Meu-phiObl gqocTrraet 130 km/gac

[TnankToH (planktos — napsiuiit) — 300MIAHKTOH, PUTOILIAHKTOH

bentoc (benthos — raybuna) — 3000eHTOC (MHIAMH, YCTPHUIBI, TYOKH, KOPasibl), GUTOOEHTOC
(Bomopocnn).

OcobernHocmu adanmayuu HCUBOMHBIX K 800HOU cpeoe.

1. JKuBOTHBIE MOT'YT HCITOJIb30BATh TTOBEPXHOCTHOE HATSXKEHUE BOJIBI (KJIOMBI BOJIOMEPKH,
KYKH BEPTAUKH).
2. XKuBoTHBIE, CHOCOOHBIC AaKTHBHO IUIaBaTh HMMEIOT CICIUAIM3UPOBAHHBIC OpTaHbI

(peCHUYKH, KTYTUKH, TUITABHUKH, JacThl). CrocoObl mepeaBMKeHUs (M3rubaHue Teja, peakTHBHBIN
croco0).

3. buodunsrpaTopsl (Muauu, oOHMTAIOIIME HA IUIOMIAAU 1KB.M MOTYT IMpPOTOHSTH Yepes3
MaHTUHYIO 110J0CTh 150-280 Ky0. M BOJIBI 32 CYTKH).

4. Oxonokanus (KUTbI, 1eTbPUHBI).

S. Hanuuue snextpuueckux opraHoB. Okoso 300 BHIOB pbIO CrIOCOOHBI T'€HEPUPOBATH

IEKTPUYECTBO M HCIOJB30BATh €ro Ul OpUEHTAUMM M curHanm3auuu. Hekoropele —
JNEKTPUYECKUN CKAT, dJIEKTPUYECKUN YTOPb UCIOJIb3YIOT CBOM OPTaHbl Ul HAITAICHUS U 3aIUTHI.

6. I'nnobno3 — cnocoOHOCTh NEPEHOCUTh JUIMTENbHbIE MEepUOAbl 0€3 BOABI, MEepexols B
COCTOSIHME TTOHM)KEHHOM JKU3HEIEATENbHOCTH (JIBOSIKO/IBIIIAIINE PBIOBI).

ITouyBa kak cpesia OOUTaHUS.

[TouBa mpencraBnser coboi CIOXKHYIO TpEX(Da3HYIO CHCTEMY, B KOTOPOW TBEP/BIC YaCTHUIIBI
OKpY>KEHBI BO3/1yXOM U BO/10i. OHa NMpOHM3aHa MOJOCTSIMU U B HEH CKJIa/IbIBAIOTCS Pa3HOOOPa3HbIE
yCIIOBUS, ONAronmpusiTHbIE JUIsl JKU3HM MHUKpPO- W MaKpOOpraHu3MoB. B mouBe criaxkuBaroTcs
TeMmIepaTypHble KojeOaHUs, a HajJu4ue TPYHTOBBIX BOJ M HPOHUKHOBEHHME OCAJKOB CO3/A0T
3amackl Bjaru U o0ECIEeUrBAIOT PEKUM BIIAXKHOCTH, TPOMEKYTOUHBIM MEXIy BOJON M Ha3eMHOMN
cpenoi. B mouyBe KOHUEHTPUPYIOTCS 3amackl OPraHUYECKUX M MHUHEpAJIbHBIX BELIECTB,
IIOCTABJISIEMBIX OTMHUpAIOLIEH PACTUTEIBHOCTBIO M TpyHaMH >XUBOTHBIX. Bc€ 3T0 ompenenser
OOJIBIITYIO HACHIIIEHHOCTh TOYBbI KU3HBIO.

Ha 1xB.M mouBeHHOro cios npuxoautcs Oosiee 100 mipa KI€TOK HPOCTEHIINX, MUJUIMOHBI
KOJIOBPATOK, AECATKA MUJJTMOHOB HEMATOJI, COTHU ThICAY KJIEIIel U KoieMO00JI, COTHU JJOMKIEBbIX
4yepBel, MOJITIOCKOB U IpyruX 0ecro3BoHOUHBIX. KpoMme TOro 1kB. cM MOYBBI COAEPKUT ACCATKH U
COTHH MJIH OaKTepuil, MUKPOCKOIMYECKUX TPHOOB U APYIHMX MUKPOOPTaHU3MOB.

JKuBble OpraHu3MBbl TaKKe XapaKTEPHBbI JJI MTOYBBI, KAK U €€ HEXKUBbIE KOMIOHEHTHI. [loaTOMY
B.U. BepHajckuii oTHEC MOUBY K OMOKOCHBIM TeJIaM ITPUPO/IBL.

UTo0bl MO3HAKOMUTHCA C SKOJIOTHYECKMMH (DaKTOpaMHM, BIMSIOIIMMHM Ha >KU3Hb oOuTaTesen
IIOYBHI CJIEYET BCIIOMHHUTb, YTO B MIOUBE BBIAEIAIOT 3 OCHOBHBIX TOPU30HTA, Pa3INYAIOLIUXCS 110
MOP(}OTOrHUecKUM U XUMUYECKUM CBOMCTBAM:

1) BEPXHUI NMEPErHONHO-aKKyMYJISTUBHBIA TOPU30HT;
2) TOPHU30HT BHIMBIBAaHUS, WJIN AJTIOBUAIIbHBIN;
3) MaTEPUHCKYIO TTOPOY.

Kak ctpykTypa, Tak ¥ XUMH3M 3THUX CJIOEB OUYEHb PA3JIMYHBI, ¥ TIOITOMY OOWTATEIH TOYBHI,
MEPEMEIASICh BCETO HA HECKOJIBKO CAHTUMETPOB BBEPX MJIM BHU3, MIOIAJAIOT B IPYTUE YCIOBHUS.
BaxxHo 3HATH, UTO:

J pasMephl IMOJIOCTEH MEXJy 4YacTUI[AMM IIOYBbI, NMPHUTOJHBIX JJIsI OOMTAaHUS B HHUX
KHBOTHBIX, OOBIYHO OBICTPO YMEHBINIAIOTCS C TTyOUHOM;
J coziepKaHne BOJbI HEOAMHAKOBO B PA3HBIX ITOYBAX M B Pa3HOE BPEMS;
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o W3MEHUYUB COCTaB TMOYBEHHOro Bo3ayxa. C TioyOmHOW B HEM mMamaeT CcoJep:KaHue
KHCIIOpO/Ia U BO3PACTaeT KOHIIEHTPAIHsl YTJIEKHUCIIOro rasa;

J KoJieOaHusi TeMIlepaTypbl pe3KH TOJBKO HA TOBEPXHOCTH TOuBBL. C  KaxAbIM
CAaHTHMETPOM BIITYOb CYTOUHBIC U CE30HHBIC TEMIIEPATYPHBIC N3MEHEHUSI CTAHOBATCS MEHBIIIE, U HA
rryouHe 1-1,5 M UX IPaKTUYECKU HET.

Bce mnepeuncieHHble OCOOCHHOCTH TPHUBOIAT K TOMY, UYTO HECMOTps Ha OOJBIIyIO
HEOJIHOPOJAHOCTh PKOJIOTUYECKUX YCIIOBUH, MOYBA BBICTYMAET KaK JOCTATOYHO CTaOWIIbHAs Cpela.
Bonpias ©3MEHYUBOCTh TEMIIEPATYP M BIAKHOCTH B TIOYBEHHOM MPOQUIIEC TTO3BOJISET MOYBEHHBIM
KUBOTHBIM  TNyTEM  HE3HAUMTENbHBIX  IMepeMelleHHi  ofecneunTh cebe  MOIXOJSIIYIO
HKOJIOTHYECKYIO 0OCTaHOBKY.

HeonHopoaHOCTh TOYBBI MPUBOAUT K TOMY, YTO JUIsi OPraHU3MOB pa3HBIX pa3MEpOB OHA
BBICTYIIAET KaK pa3Hasi cpeja.

JUis MeJKuX TMOYBEHHBIX J>KUBOTHBIX, KOTOPBIX OOBEAMHSIOT MOJ Ha3BaHHWEM MHUKpodayHa
(mpocTeiue, KOJIOBPAaTKH, HEMATObI), TIOUBA — 3TO CUCTEMa MUKPOBOJ0EMOB. 1o cyiiecTBy 3TO
BOAHbIE OpraHu3Mbl. OJIHAKO MOYBEHHbIE ()OPMBI HAMHOTO MelibYe OOBIYHBIX MPECHOBOJIHBIX U
OTJIMYAIOTCS CHOCOOHOCTBIO JIOITO HAaXOAWUTHCS B HMHIMCTUPOBAHHOM COCTOSIHUM, TMEPEkKUIAs
HeOJIaronpusATHbIC IEPUO/IBIL.

JUts ApImamux BO3yXOM HEMHOTO 0oJiee KPYIHBIX JKMBOTHBIX IOYBA IMPEICTaBISET COOOM
CUCTeMY MeEJIKMX Tmemep. Takux >KHUBOTHBIX OOBEAMHSIOT MOJA Ha3BaHMeM Me3odayHa. K aToi
IpymIe OTHOCSITCS B OCHOBHOM YJIEHHCTOHOTHE: KICIIH, MEePBUYHOOECKPHLIbIE HACEKOMBIC
(xomnemMO0IIbI, IBYXBOCTKHM), MEJIKUE BHJIbI KPBUIATBIX HACEKOMBIX, MEJIKHE MHOTOHOXKH. Y HHUX
HET MPUCIOCOOJICHUSI K PhIThbi0. OHU MONBAI0T MO CTEHKAM IMMOYBEHHBIX IMOJOCTEH MPU MOMOIIH
KOHEYHOCTEH WJIM 4epBeoOpa3HO W3BUBAsCh. [lepro/ibl 3aTOIUICHUS TOYBBI BOJOM MPEACTaBUTEIN
Me30(hayHbI TIEPEKUBAIOT B y3bIPhKax BO3IyXa.

bonee KpymHBIX TOYBEHHBIX JKMBOTHBIX, C pasMmepamu OT 2 10 20 MM, Ha3bIBalOT
MIPEJICTAaBUTEIISIMA MaKpodayHbl. ITO JIMYUHKA HACEKOMBIX, MHOTOHOXKH, JOXKIEBbIe YepBu. Jliis
HUX TIOYBa — IJIOTHAS Cpejlia, OKa3bIBAIOIIas MEXaHHMUECKOE COMPOTHUBIEHUE MPH JBIKEHUU. DTH
JKUBOTHBIC TEPEIABUTAIOTCA B TOYBE, JIMOO pacCHIUpsisi €CTECTBEHHBIC IIENU MyTEM pa3IBUTAHUS
MMOYBEHHBIX YaCTHIl, THOO pOsl HOBBIE XOJbl. Pa3Burasi 4acTUIIBI MOYBHI 32 CUET JIABJICHHS CTEHOK
Tena, MePeBUTAIOTCS JOK/IEBhIC YePBH, JIUUYNHKH KOMAPOB-J0JTOHOXKEK. MHOTOHOXKHU (KOCTSIHKU
1 reo(pHIIbl) UMEIOT TENIO C MAJIbIM TMOMEPEUHBIM CEYEHHUEM, CITIOCOOHBIM U3TH0AThCS B U3BHIIMCTHIX
X0J1axX.

['a3000MeH  KMBOTHBIX 3TOH  DKOJOTHYECKOW TPYMNbl MPOUCXOAWT TMpPH  MMOMOIIU
CHeIMaTU3UPOBAHHBIX OPTaHOB JIbIXaHUsI, HO BO3MOKEH ra3000MeH U uepe3 MOKpoBbl. BeTpeuaercs
Y UCKJTIOYUTETFHO KOXKHOE JbIXaHHe, HAaIPUMEp Y JOXKAECBBIX YEPBEi.

MeradayHa noyB — 3TO KpYIIHbIE 3€MJIEPOU, B OCHOBHOM M3 YHCJIa MJIEKONUTaOmuX. MHorue
BUJIBI TIPOBOJAT B TMOYBE BCIO JKHU3HB (CIEMBININ, KPOTHI, IOKOPHI). Y HHUX HEJOPA3BHUTHI IJa3a,
KOMITIAaKTHOE, BaJIbKOBATOE TEJIO C KOPOTKOM IlIeei, KOPOTKHIA T'yCTOW MeX, CUJIbHbIe KOMaTelbHbIe
KOHEYHOCTH C KpenmkuMH Kortsmu. K meradayHe mOYBBI MOKHO OTHECTH M KPYIHBIX OJHTOXET
OOUTAIONINX B TPOMUKAX U FOKHOM Monyiapuu. CamMblil KPYIHBIN aBCTPATHICKUI Ye€PBb TOCTHTAET
B [NTMHY 2,5 U TaKe 3M.

Kpome mnocTosHHBIX oOuTaTeneil MOYBBI, CpPeOu KPYIMHBIX >KUBOTHBIX MOXHO BBIIEIHUTH
OOJBITYIO AKOJOTUYECKYIO TPYIMIy OOWTaTenel HOp (CYCIMKH, XOMSKH, TYIIKAHUYUKHU, KPOIHKH,
O0apcyku). DTH JKUBOTHBIE TOJNBKO KOPMATCS Ha MOBEepXHOCTH. HopHUKM oO0damaioT depramu
CTPOCHUSI, XapaKTEPHBIMU JJIsi HA3€MHBIX JKMBOTHBIX, HO UMEIOT MPUCTIOCOOJEHHUS, CBSI3aHHBIE C
poromuM 00pa3oM KHU3HH (CHJIbHAs MYCKYyJIaTypa MEepelIHUX KOHEYHOCTEH, YKOpOueHHas Iies,
HeOOJIbIINE YITHBIE PAKOBUHBI).

[Io cremeHu cBs3M ¢ TMOYBOM Kak cpefod OOWUTaHUS KHUBOTHBIX OOBEAMHSIIOT B TpH
9KOJIOTUYECKHUE TPYIIIBI: TEOOMOHTHI, T€O(PHUIIBI U TEOKCEHBI.

['eoOMOHTBI — KHBOTHBIE, TIOCTOSIHHO OOWTalImMe B TOYBE (JOKIEBBIE YEPBH,
MePBUYHOOECKPHIIILIC HACEKOMBIE).
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I'eoumnsl — )KUBOTHBIC, YACTh IIUKIIA PA3BUTHS KOTOPHIX (0AHA U3 (a3) 00s3aTeIbHO MPOXOIUT B
mo4Be (OOJIBIMMHCTBO HACEKOMBIX: CapaHYOBBIE, IMYNHKH JKYKOB).

I'eokceHbl — XUBOTHbBIE, KOTOPbIE IOCELIAIOT MOYBY MAJII BPEMEHHOIO YKPBITHUS (TapakaHsl,
KYKH, TPBI3YHBI).

[TouBa, MO psAXY DKOJOTHUECKUX OCOOEHHOCTEH SIBISETCS CPENOM MPOMEKYTOUHOW MEXIY
BOJHOM M HazeMHOM. C BOJHOM Cpe1oil MOUBY COMMKAIOT €€ TeMIIEpaTyPHBIA PEKUM, TOHMKECHHOE
COJIEp’KaHUE KHCIOpOAAa B IOYBEHHOM BO3AYyXE, HACBHIIIEHHOCTh €ro BOJSHBIMM IapaMu,
MIPUCYTCTBHUE COJIEH U OPTaHUYECKUX BEIIECTB B MOYBEHHBIX PACTBOPAX, BO3SMOXKHOCTDH JIBUTAThCSI B
TPEX U3MEPECHUSX.

C BO3AyIIHOM cpenoil cONMXKAIOT HaJMYKe MMOYBEHHOIO BO3/1yXa, YIp03a UCCYIIEHUSI B BEPXHUX
TOPU30HTAX, I0BOJIbHO PE3KHE U3MEHEHUSI TEMIIEPATYPHOT'O peXUMa IOBEPXHOCTHBIX CIIOEB.

[IpomMexyTouHbIE HKOJIOTMYECKHE CBOMCTBA MOYBBI KaK CPebl OOMTaHMSI KUBOTHBIX IO3BOJISIOT
IperoiaraTh, 4YTo MO4Ba Urpajia 0coOyro poiib B 3BOJIOIHMHU KUBOTHOTO MHpa. [[jis MHOTHX TpyII,
B YAaCTHOCTH WICHHCTOHOTHX, IOYBAa MOCIYXHJa CpPEelOoH, 4Yepe3 KOTOPYI0 BOJHBIE OOUTATENnu
CMOTJIU MEPEUTH K Ha3eMHOMY 00pa3y JKU3HU | 3aBoeBath cymry (akan. M.C.I'uispos).

JKuBble OpraHu3Mbl Kak cpesia OOuTaHusl.

Hcnonp30BaHne OJJHIMHU KUBBIMH OpPraHU3MaMH JPYTUX B KQUECTBE CPeAbl OOUTAHHUS — IIUPOKO
pacmnpocTpaHéHHOe B mpupoje siBaeHue. Jlaxke mpoKapuoTUYECKUe OpraHu3Mbl (0aKTepUH U CUHE-
3eJIEHBIE BOJOPOCIH) UMEIOT coxkutenei. [IpakTudecku HET HM OJHOTO BHJA MHOTOKJIETOYHBIX
OpPraHM3MOB, HE UMEIOIUX BHYTPEHHUX oOuTaTeneld. UeM Bblllle opraHu3aus X03s5€eB, TeM O0Jblie
creneHb UG GEpeHIIMPOBAHHOCTH X TKAaHEH M OPTaHOB, TeM OoJiee pa3HOOOpa3HBIC YCIOBUS OHH
MOTYT TPEJOCTaBUTh coxurensiM. [lapasutoB  Oonbllie BCEro cpeau MHUKPOOPTaHU3MOB U
OTHOCHUTENIbHO TNPUMHUTHUBHBIX MHOTOKJETOYHBIX, @ IOJIBEPXKEHHOCTh Napa3suTu3My Hauloiee
pa3BUTa y MO3BOHOYHBIX U IIBETKOBBIX PACTCHHIA.

[TapaszuTer 0OMTAIOT B celM(PUYECKUX YCIOBUSX BHYTPEHHEH CpeIbl OpraHu3Ma XO3siMHa. DTO
AT UM PsiZi SKOJIOTHUYECKUX MPEUMYIIECTB:

1) OO6unbHOE CcHaOXEHUE MUIIEH 3a CYET COAEPKUMOTrO KIIETOK, COKOB M TKaHEW Tena
X035MHA WA COJAEPKMUMOIr0 €ro KulleuHuka. HeorpaHnueHHble NMUIIEBBIE PECYPCHI CIIyXKaT IS
Mapa3suTOB YCIOBUEM BBICOKOTO MOTEHIMANIa UX PA3MHOKEHUS.

2) BTopplM BaXHBIM HKOJOTMYECKUM MPEUMYIIECTBOM s oOuTaTeneil  KUBBIX
OpPraHMU3MOB SIBJISIETCS MX 3alUIIEHHOCTh OT HEMOCPEACTBEHHOTO BO3JICHCTBUS (PAKTOPOB BHEIIHEN
CpEIBbl.

3amunIEHHOCTh OT BHEIIHUX BParoB, OOMIIUE MHUIIH, CTA0MIBHOCTh YCIIOBHH JENAIOT HEHYKHON
CloXHYI0 OuGEepeHIUpOBKY Telda, W TO0ITOMY BHYTPEHHHE TMapa3uThl XapaKTePU3YIOTCS
BTOPUYHBIM YIIPOIIEHHUEM CTPOCHHS, BIIOTH JIO TOTEPH IEIBIX CUCTEM OPTaHOB.

Ecnu y sHIomapasuToB B MpOLIECCE XKU3HEHHOTO IUKIA HAOIIOMAeTCs BBIXOJ BO BHEIIHIOKO
Cpely, Y HUX Pa3BUBAIOTCS Pa3IMYHBIC 3aIIUTHBIC MPUCTOCOOJICHUS (SHIa TeIbMUHTOB, IHCTHI
KHIIIEYHBIX aMED).

OCHOBHBIE 3KOJIOTHYECKHE TPYIHOCTH, ¢ KOTOPBIMH CTAJIKMBAIOTCS BHYTPCHHHE COXKUTEIH
KUBBIX OPTaHU3MOB:

J OrpaHM4eHHOCTb  JKM3HEHHOTO IPOCTpPaHCTBA Ui TKAaHEBBIX U OCOOEHHO
BHYTPUKJIETOYHBIX OOUTATENEH;

. Ca0XHOCTH CHaOXEeHUS KUCIOPOJIOM;

. TpyaHoCTh pacipocTpaHeHUs OT OAHOM 0COOM X035€B K APYTHUM;

o 3aluTHBIE PeaKI[Mi OpraHu3Ma X03siMHa MPOTUB Mapa3UuTOB.

Cpena oOuTaHusl Mapa3uTOB OrpaHMYEHAa KaK BO BpEMEHU (KU3HBIO XO35IMHA), TaK U B
npoctpaHcTBe. 1103TOMy OCHOBHBIE ajanTaluy HANPaBIEHbl HA BOZMOKHOCTh PAaCIIPOCTPaHEHUsS B
9TOM cpeze, nepefadu oT OJHOrO XO35MHA K Apyromy. I'nmaBHeline npucrnocoOseHus: K 3TOMy —
MOBBIIIEHHAs] CIIOCOOHOCTh K Pa3MHOXKEHMIO, BBIpAOOTKA CIOXKHBIX JKU3HEHHBIX IUKJIOB,
UCIOJIb30BaHUE NIEPEHOCUNKOB M TPOMEKYTOUHBIX XO035€B.
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WNuorpa mapa3uTsl caMu CTAHOBSITCS CPENOW OOWUTAHUS JPYTUX BHUIOB — BO3HUKACT SIBICHUE
THIeprapasuTu3Ma. Hampumep, MHOTOSIEPHBIE OIaJIHMHBI, )KUBYIIME B aM(puOUsIX, caMu ObIBAfOT
3apakeHbl aMé0aMu. MHOTO CBEpXIapa3suTOB B KJIACCE HACEKOMBIX.

MHoro mapasuToB OOHMTaeT HE BHYTPH, a Ha TOBEPXHOCTH Teja XO3sSUHA (PKTOMApa3HTHI).
X035UH B ATOM Ciy4ae BBICTYNaeT JHIIb KaK YacTh BHEIIHEW Cpeiabl Mapas3urta, CHaOXas ero
MUIIEH, MPEeIoCTaBysisl YOeXKHIE W CO31aBas MUKpPOKIUMAT. CBs3b SKTOMApa3sUTa C XO3STUHOM
MOXKET OBITh IOCTOSHHON WM BpeMeHHOH. OfHa W3 OCHOBHBIX KH3HEHHO BaXXHBIX 3a/1a4
AKTOIAPA3UTOB — YACPHKATHCS Ha Tele Xo3suHa. [103TOMy Yy HHX BBIPaOOTAINCh MHOTOYHCIICHHBIC
OpraHbl MPUKPEIUICHHUS — IIPUCOCKHU, KPFOUKH, KOTOTKH.

Takum 00pa3zom, Mapa3uThbl, KaKk U CBOOOIHOKUBYIIME BHJbI, 00JATAIOT CIIOKHOW CHCTEMOM
pUCIIOCOOTICHNH K CBOEH cpesie OOMTaHusI.

OCOOCHHOCTH Ha3€MHO-BO3JIYIITHON CPEJIbI.

XKuznp Ha cymie norpedoBaga TaKUX MPUCTIOCOOIEHUH, KOTOPBIE OKAa3aJIMCh BO3MOYKHBIMH JIH b
IIPH JOCTATOYHO BHICOKOM YPOBHE OPTaHU3aIlMU PACTEHUH U KUBOTHBIX.

Hazemnast ’u3Hb IpHypou€Ha K BEpPXHEMY CJOI0 CYIIM W TMpHJIETAloNield K HeMy aTMocdepe.
Bo3ayx comepKuUT KHUCIOpO, HEOOXOAUMBIN JUTS JIbIXaHHUS M JIBYOKUCH YIJIepoja, He0OXOIUMYIO
s GOTOCHHTE3a, a MOYBA CIYKUT UCTOYHUKOM BOJBI M MUHEpPATbHBIX BemlecTB. M3-3a HHU3KOU
IUIOTHOCTH BO3JyXa OOWTATEIM BO3AYIIHOW Cpelbl JOJDKHBI 00JalaTh COOCTBEHHOW OIMOPHOM
CHCTEMOH, TOJICPIKUBAIOIIEH TEJI0: PACTCHUS — MEXaHWYECKUMHU TKaHSIMH, )KUBOTHBIE — CKEJIETOM.

JXKu3Hb BO B3BEUICHHOM COCTOSIHUM B BO3JyX€ HEBO3MOJXKHA, IOJTOMY BC€ OOHTATENN
BO3AYIIHOM CpeIpl TECHO CBS3aHBI C IMOBEPXHOCTBIO 3E€MJIM, KOTOpas CIY)KUT WM s
MPUKPEIUICHUS U OTIOPHI.

Marnasi MJIOTHOCTH BO3AyXa OOYCJIOBIMBAECT HHU3KYIO COINPOTHBIIEMOCTh TIEPEIBHKCHHUIO,
MOTOMY MHOTHE HAa3eMHBIC )KUBOTHBIC B MPOIIECCE IBOJIOIUKM MPUOOPETH CIIOCOOHOCTh K TOJETY.
K aktuBHOMY monéry cmocoOHbI 75% BHIOB BCEX HA3€MHBIX JXHBOTHBIX, MPEHUMYIICCTBEHHO
HACEKOMBIC U MTHUIIBL. JIeTat0T Ha3eMHbIE )KHBOTHBIC B OCHOBHOM C MTOMOIIbI0 MYCKYJIBHBIX YCHIIUH,
HO HEKOTOPbIE MOTYT TITAHMPOBATH 33 CUET BO3YIITHBIX TEUCHUH.

brnarogaps mepenBuKeHUSIM BO3IYIIHBIX MacC BO3MOXEH IMACCHUBHBIN MOJNET psifa OPraHU3MOB.
Y MHOTHX BHJIOB pa3BUTa AHEMOXOPHUS — pACCEIEHHE C MOMOINBI0 BO3YIIHBIX MOTOKOB.
AHeMoXxopHsl XapakTepHa Al CIOp, CeMSH M IUIOJOB PACTEHUH, HUCT MPOCTEHININX, MEIKUX
HAaCEKOMBIX W TAyKoB. [lepeHocMMBIE MOTOKAMH BO3JyXa OPIraHWU3MBI TONYYHIH Ha3BaHHE
a’pOIIIaHKTOHA.

Kpome ¢u3muecknx CBOWCTB BO3IYHNIHON CpEIbl, JJIS CYIIECTBOBAHHUS HAa3eMHBIX OPTaHU3MOB
OUeHb BaXHBI €€ XHMHUYECKHe OCOOCHHOCTH. Bricokoe coaepkanue kuciopoga (21%)
CTIIOCOOCTBOBAJIO TOBBIMIEHUIO OOMEHa BEIIECTB y HA3eMHBIX OpPTaHW3MOB IO CPAaBHEHHIO C
MEepPBUYHOBOAHBIMU. VIMEeHHO B Ha3zeMHOW oOcTaHOBKe, Ha 0a3e BBICOKOW 3((HEKTUBHOCTU
OKHCIIUTEIHHBIX IPOIIECCOB B OPraHU3Me, BOSHUKIIA TOMOMOTEPMHUS )KHBOTHBIX.

JIEKITHS 8.
BUOPUTMEI

JKu3Hb OPraHM3MOB MPOTEKAET B YCIOBUSAX BEChbMa M3MEHUMBON U HEMOCTOSHHOM, JUHAMUYHOM
BHEIITHEH cpeibl. ITH KoJeOaHUs CPEIbl CYIIECTBOBAH 10 BOZHUKHOBEHUS KU3HH U C TIEPBOTO JTHS
CONMpOBOXAAIM €€ pa3BuTHE. ECTECTBEHHO, YTO y BCEX OPraHU3MOB BO3HUKJIM K HHUM
MPUCTIOCOOJICHUS, BBIPAXKAIOIIMECS B YEPEIOBAHUU OHOJIOTHMYECKHX SIBICHUH, MPOTEKAIOIINX
MIEPUOIMYECKH M PUYPOUCHHBIX K HanbOosiee 0JaronpusTHOM I X OCYIIECTBICHHUS 00CTaHOBKE.

B pa3znoe BpeMs HEOMHAKOBAa HHTEHCHUBHOCTD JICHCTBYIOIINX Ha JKUBBIE OPraHU3MBbI (aKTOPOB,
WHOTJAa C TEYCHHEM BPEMEHU HM3MEHSETCS M MX COCTaB. B OgHUX ciydasx M3MEHEHHS YCIOBUH
3aKOHOMEPHO pacIpeie]IeHbl BO BpEMEHHU M HOCST PETrYJISIPHBIN XapakTep; 3TO MepUoIuIecKue (MiIH
[UKJIMYECKUE, PATMHUYECKUE) SBIICHUSI, CBSA3aHHBIC C BpallleHuEM 3eMJIH, oOparieHueM €€ BOKPYT
COJIHIIA U JIp. TakoBbI Yepe1OoBaHUs CBETA U TEMHOTBI, TOHUKEHHBIX U IMOBBILICHHBIX TEMIIEPATYp B
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CYTOYHOM IIMKJIE; TIPUJIMBHO-OTJIMBHBIC IIHKJIBI HA TTOOEPEKbIAX MOPEH M OKEaHOB; CMEHA CE30HOB
rofla U COOTBETCTBYIOIIUX UM PEXHMOB IKOJOIMUECKUX (PAaKTOPOB B FOJMYHOM LUKJIE. VI3BeCTHBI U
M3MEHEHHs Cpeapl ¢ 0Ooiee NpPOAOIDKUTEIBHBIM — TEPHOJOM, HAlpUMEpP MHOTOJICTHHE
[epuoJMYeckue KosebaHus  KIMMAaTU4YeCKUX  (aKkTopoB, OOYCIOBJICHHBIE  LMKINYECKUM
M3MEHEeHHEeM akTuBHOCTH CoJHIIA.

B npyrux ciaydasx HM3MEHEHHUs Cpeibl HMMEIOT XapakTep apUTMHUYECKUX (HEeperyJssipHbIX,
ciydaitHpix). CaMbIM OOBIYHBIM MPUMEPOM MX MOTYT CIYXXHThb HENPOJOKUTENbHBIE KOJIeOaHUs
HOroJbl WJIM MU3MEHEHUE OCBELIEHHOCTH IPU MPOXOXKAECHUU 00sakoB. CoueTaHue perysspHbIX U
CIly4ailHBIX M3MEHEHUH cpesibl cO31aéT TOT JUHAMUYHBIA 3KOIOTUYECKH (DOH, KOTOPBIN BHI3BIBAET
HE00XO0AUMOCTh ONpeeNEHHON OpraHu3aluy JKU3HU OPraHU3MOB HE TOJIBKO B IIPOCTPAHCTBE, HO U
BO BPEMEHHU.

WNHorpa puTMu4ecKre H3MEHEHHSI LIETTUKOM OIIPENEIISIFOTCS COOTBETCTBYIOIMMY U3MEHEHUSIMU B
Cpele — ATO DK30I€HHbIE PUTMBI. B mpuHIMIE OHU Majl0 OTVIMYAIOTCS OT CIIYYalHBIX 3K30T€HHBIX
WU3MEHEHHUH, TAKUX, HAlpUMEpP, KAaK 3aKpbIBAHWE YCTBUIL[ IpU ycuieHUM Berpa. IIpu yctpaneHun
Kose0aHuil cpelibl, T.€. IPU MOMEIIEHUN PACTEHUN B IIOCTOSIHHBIE YCIIOBHS, TAKUE PUTMBI Cpasy ke
ucye3aroT. B 1pyrux ciydasx pUTMHYECKHE NPOSBICHUS JKU3HEICATEIIBHOCTH COXPaHSIOTCS
HEKOTOpPOE BpeEMs, U IOCJIE€ IEPEHECEHUs OpraHu3Ma B IIOCTOSIHHbIE YCIOBUA. Takue pUTMbI
Ha3bIBalOT 3HAOreHHbIMU. OHM ObulM OOHapyskeHbl Ooinee 200 ner Hazaa. B Hacrosmee Bpems
MIPOSIBJIICHUE YH/IOTEHHBIX PUTMOB (MJIH «OUONOUYECKUX YACO8Y») YCTAHOBICHO HA OOJIBIIOM YHCIIE
IIPUMEPOB Y PACTEHUM, JKUBOTHBIX, YE€JIOBEKAa M MHUKPOOPraHM3MOB. M3ydeHHEM HHIOIEHHBIX
PUTMOB 3aHUMaeTCsl 00JacTh OMOJIOTHH, Ha3BaHHAS OWOPUTMOJIOTHEH (WM OHMOXPOHOMETpHEH),
KOTOpas uccieayeT (pu3nonoruyeckre MexaHu3Mbl «OMOJIOTHYECKUX YAaCOBY, UX NMPOUCXO0XKICHUE U
IIPUCIIOCOOUTENBHOE 3HAUEHHUE.

VY4éHble 3aMETUIIN, YTO U3MEHEHMSI B J)KU3HEIEATEIBHOCTH OPraHu3MOB COBIAIAIOT IO IIEPUOLY
C BHEIIHUMH, Treo()U3MYECKMMH NUKIAMH. DTO TaK Ha3bIBaEMBbIC aalTUBHBIC OMOJOTHYECKHE
PUTMBI — CYmouHble, 1yHHble, NPUTUEHO-OMIUEHbLE, 200UYHDbLE.

bnarogaps uMm camble BakHbIE OMOJIOTHYECKHe PYHKIIMM OpraHu3Ma, Takue, Kak MUTaHue, pocT,
pa3sMHOXKEHHE, COBNAIAIOT ¢ HanboJsee OIaronpuaTHBIM JJIsl 3TOT0 BPEMEHHU CYTOK MIIM TOAa.

AnanTuBHble OMOJOTMYECKHE PUTMbBI BO3HHUKIM KakK MpPUCIIOCOOJIeHHE (U3HONOTHH KUBBIX
CYLIECTB K PEryJISIPHBIM 3KOJOTHYECKUM U3MEHEHHUSAM BO BHEIIHEH cpee.

CyTtouHble (IMpPKaJAHbIe) pPUTMBI.

PutMBI, meproj; KOTOPBIX paBeH WM ONM30K K 24 yacam, Ha3bIBAIOT LHUPKaAHbBIMU. CyTOUHBIE,
WIN LUPKaJgHbIE PUTMbI OOHAPYKEHBI B CaMBIX PA3JIMYHBIX MPOSIBICHUAX >KU3HENEATEIbHOCTH Y
Pa3HBIX OPraHU3MOB. Y HEKOTOPBIX PAaCTEHUI B ONPEAEIEHHOE BPEMS MPOUCXOAUT OTKPHIBAHUE U
3aKpbIBaHUE 1IBETKOB, MTOJHATHE U ONYCKAHUE JIMCThEB, MHTEHCUBHOCTD JIbIXaHUS, UHTEHCUBHOCTh
¢doTocuHTE3a U JIp. MPOLECCHl. DKOJOTHYECKUH YPPEKT FHIOTCHHBIX CYTOYHBIX PUTMOB B KH3HH
pacTeHuil MposIBIIsSIETCS B 3aKOHOMEPHOCTH PAaCKPbIBaHUS U 3aKPBbIBAHUS IIBETKOB, 3aKIIIOYAIOIIEHCS
B OIIpeIeNIEHHON MPUCTIOCOOIEHHOCTH K CYTOYHOM aKTUBHOCTH OIPEIIEHHBIX IPYIII ONbUTUTENEH.

[HupkagHble pUTMBI TMPEACTABISIOT COOONW PUTMHYHOE YepeAOBaHHE TIEPUOJIOB MOKOS U
NEATENIBHOCTH Y JKMBOTHBIX. Pa3nnualoT HOYHBIX, JHEBHBIX, CYMEPEUHBIX M KPYIVIOCYTOYHO
aKTUBHBIX *UBOTHBIX. JlJI1 BCeX XapaKTepHO YepeloBaHHE BPEMEHU IMOKOS U JESTeNbHOCTH, HO Y
OJIHUX TO M IPYro€ 3aHUMAET 3HAUYUTEIbHBIE OTPE3KH BPEMEHH, MHOI/IA LIEIMKOM Ty WIH IPYTYIO
4acTh CYTOK (HOYHbBIE M JIHEBHbIE >KMBOTHBIE), TOTJla KaK Yy KPYIJIOCYTOYHO AKTHBHBIX BHUJOB
KpaTKH€ MEPUO/Ibl aKTUBHOM JIEATEIBHOCTH CMEHSIOTCS CTOJb K€ KPaTKOBPEMEHHBIMH IIEPUOIaMU
MOKOSI BO BCE YacTH CYTOK. XOpOLIO BbIpa)keHa JHEBHAasi AaKTUBHOCTb Yy JOMAIIHUX KYp,
OOJIBIIIMHCTBA BOPOOBMHBIX MTHII, CYCIUKOB, MYPaBbEB, CTpeKo3. Houblo akTUBHBI COBBI, KaOaHHBI,
JIUCBI, JIeTy4ure MbIU. [lonughasnviti pUTM aKTUBHOCTH UMEIOT 3€MJIEPOUKH, TOPHOCTAaH, OHJATPHI,
JATYIIKH.

[upkagHble pUTMBI TOJACPKUBAIOTCS BHYTPEHHUM MaJIOM3Y4€HHBIM MEXaHU3MOM, UMEHYEMbIM
«OMONOTHYeCKUMH 4acaMu». B «HacTpoiike» 3THX 4YacoB NPUHUMAIOT y4YacTHE pPa3JIUYHbIC
sKoJIorHYecKue (akTopsl, M, B YACTHOCTH, TeMiepaTypa U cBeT. Korna >KMBOTHbBIE MOABEPIatOTCs
MIOCTOSIHHOMY JICUCTBHIO CBeTa WIM BCE BpeMsl NpeObIBAIOT B TEMHOTE, IUPKATHBIC PUTMBI
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COXPaHSIOTCS B TEUCHHE HECKOJIBKUX CYTOK. Hampumep, eTy4rie MbIIIN MOKHIAIOT CBOU yOeXKHUIIIa
B CyMEPKM M COXPAHSIOT PUTM CBOEH AKTUBHOCTH Jak€ B TOM Cllydae, €CIM HX JepXkaT B
nabopaTopuy B YCIOBHUSAX IOJHOW TEMHOTHI WJIM IMPH CBETOBOM PEXHME, OTIMYHOM OT PUTMA
CMEHBI JIHS U HOYM.

Y MHOrux BUAOB IIPOJOJKUTEIBLHOCTh CYTOYHON aKTUBHOCTH U3MEHAETCS 110 BpeMeHam rojaa. C
ATOM TOYKH 3PEHHMS Ha MPOTSHKEHUU ToAa HU3Y4YaJloCh TMOBEICHHME Talku Ha 49%*35# c.m.
VY CTaHOBIIEHO, YTO JIETOM TajJKU CaAsITCS Ha HOWIET paHblle, YEM 3aXOAMT COJIHLE, a JIHEBHYIO
aKTUBHOCTbH BO30OHOBIISICT IMO3KE, YeM 3uMOi. biaromaps Takoil agantanuy BIMSHHE CE30HHBIX
M3MEHEHUH IPOJOIKUTEIBHOCTH JHS Ha IPOAOKUTENBHOCTh €€ aKTUBHOCTH YMEHBIIIAETCS.

[Ipn u3ydeHuH pUTMa aKTUBHOCTH OOJIBIIONW CHHHIIBI YCTAHOBJIEHO, YTO 3TOT BHJI CTPEMUTCS
KOMIICHCUPOBATh CE30HHBIC M MIMPOTHBIC M3MEHEHHS MPOJOIDKUTEIBHOCTH JHSA T€M, YTO Ha 68%*
C.III. HAYMHAET JIETOM CBOM HOYHOM OTIBIX MOYTH B TO XK€ BpeMs, YTO U HA IKpoTe 52*, HecMoTps
Ha pa3JInyus BO BPEMEHM 3aKaTa COJIHIIA.

XOpoLnMHU PUMEpPaMU CYTOYHOI'O PUTMA CIIY>KAT MHOTOYHMCIICHHbIE INIAHKTOHHBIE OPTraHU3MBl,
KOTOpbIE HOYBIO JEpXKaTcsi Ha MOBEPXHOCTH, a JTHEM B CHUJIy CBOEH YYBCTBUTEIBHOCTU K CBETY
MepPEeMEIIAIOTCS B INIyOMHHBIE CIIOM BOJBI. B HEKOTOPBIX Ccllyuasix 3TU BEepTUKAJIbHbIC MTEPEMELICHUS
MoryTt npessimaTh 100 MeTpoB.

HekoTopsie BU/IbI IJTAHKTOHHBIX PAYKOB MUTPUPYIOT Ha TIyOuHy 10 600 METpOB.

MHorwue pbiObI, coBepiasi cyTounble Murpauuu Ha 400 M, IBaIbl B CYTKH IMOIBEPrarT ceds
M3MEHEHUsM JIaBiieHus B npeaenax 40 atm.

CyTouHble MUIpAallUM Ha3e€MHBIX JKMBOTHBIX OBIBAIOT KaK BEPTUKAIbHBIMH, TaK H
rOpU30HTANBHBIMU. OHU CBSI3aHBI CO CMEHOW MECT J0ObIBaHUS KOpPMa U OTIbIXa U PEryIHPYIOTCS
IIPEUMYIIIECTBEHHO CBETOM, TEMIIEPATYpPOl, BIAXKHOCTBIO U APYTUMHU (PaKTOPaAMHU.

Y TOpHBIX KO3JIOB BECHOHM M OCEHBbIO Mpeo0IaJaloT CyTOYHBIE TOPU3OHTAIbHBIE KOUYEBKH, a
JE€TOM — BEPTUKAJIbHbIE, YTO OOBACHAETCS BBICOKMMM JIHEBHBIMH TEMIIEpaTypamMH JIETOM,
3aCTaBISIOUIMME 3BEpei B MOMCKAX MPOXJIa/Ibl YXOIUTh C MACTOUII BBEPX.

VY Ha3zeMHBIX O€CIIO3BOHOYHBIX HET HU OJHOM IpyNmbl BIOJHE OCEUION, T.. TAKOW, IIEHTP
HAceNEHHOCTH KOTOpOW HE MCHBIThIBA OBl CYTOYHBIX CMelleHHHd. Bce oHu coBepiaioT
Nepe/IBUKEHUS] pa3HbIX MaclITaboOB, B pa3jIMyYHbIE Yachl CYTOK, IEPEMEIAsiCh B T€ UM UHBIE CIOU
MOYBBl WM B Pa3Hble SIPYChl PACTUTEIbHBIX COOOLIECTB, MEHSAS MecTa KOPMEXKKH U OTIbIXA.
Murpamnuy WHOTJa OKa3bIBAIOTCS COBCEM HEOONbIIMMH. Tak, B cpeaHed MoJioce MaHIUPHBIC
(opubatuHbIE) KIIEIIM, MUTPUPYIOT C Beuepa U3 MOJCTUIKU HA TPABSHOM MOKPOB Ha BHICOTY 2-3
CM M BO3BpAILlalOTCS Ha MOBEPXHOCTh I10YBBI B Hauajie JHSA, KOIJa MOJHUMAETCs TeMmIrepaTypa u
NagaeT BIaXKHOCTh BO3/1yXa.

AKTHBHOCTb ITyCTHIHHBIX MOKPHIL WJIH KYKOB-YEPHOTEJIOK CABUTAETCS HA Pa3HOE BPEMs CYTOK B
3aBHCUMOCTH OT TeMIEpaTypbl U BIa)KHOCTH Ha MOBEPXHOCTU MOYBBI. OHU BBIXOJAT U3 HOPOK JIMOO
paHo yTpoM U BeuepoM (IByX(a3HbIN IUKI), THOO0 TOJIHKO HOUYBIO (0HO(MA3HBIN), THO0 B TEUCHUE
BCETO JHS.

B nawane XX B. ObUIO YCTaHOBIEHO, YTO MYENbl B pe3yjbTaTe IPECCUPOBKU CIOCOOHBI
IIpWJIETaTh 32 KOPMOM B ONPENENEHHOE BpeMs CyTOK. CTajo sICHO, YTO y MYEN UMEETCS «1yBCTBO
BPEMEHH», KOTOPO€ OHU UCHOJB3YIOT MpPHU TOCEHIEHUH I[BETKOB, BBIICIAIONIUX HEKTap B
OIIpeAENEHHOE BPEMS CYTOK.

OTIUYUTH YHIOTEHHbIE CYTOYHBIE PUTMBI OT 3K30T'€HHBIX, T.€. HABSI3bIBAEMbIX BHEIIHEW Cpesioi,
MOXKHO B DJKCIEpPUMEHTE. Y MHOTMX BHJOB IpU IIOJHOM IIOCTOSHCTBE BHEUIHMX YCIOBUHI
(TemriepaTypbl, OCBEIIEHHOCTH, BIKHOCTH U T.I.) MPOJOJDKAIOT JIUTENBbHON BpeMs COXPaHSIThCS
IUKJIBI, OJIM3KHE MO NEPUOTYy K CYyTOUHOMY.

Hanpumep, Oenku-nersru, A KOTOPHIX XapaKTepHa CyMepeyHash aKTUBHOCTb, MPOCHIMAIOTCS
BEYEPOM CUHXPOHHO, B CTPOT'0 OIIPEIENEHHbIN Yac. B skcriepuMeHTe, HaX04sCh B IIOJHOM TEMHOTE,
OHU COXPAHSIOT OKOJIOCYTOUHBIA pUTM. OJJHAKO OJHU 0COOM HAYMHAIOT CBOM «JI€HB)» Ha HECKOJIBKO
MUHYT paHbllle; JPyrde — HA HECKOJbKO MHUHYT I03Ke OOBIYHOTO CyTOYHOro IMkia. Yepes
HECKOJIBKO CYTOK 3KCIEPUMEHTA BCE JIETATH MPOCHINAIOTCS U HAYMHAKOT ABUIATHCS B COBEPIIEHHO
pa3Hoe BpeMs, XOTs Kak[asi COXpaHsAET MOCTOSIHCTBO CBOETO LUKJA. [Ipu BOCCTaHOBIEHUH CMEHBI
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JHSI 1 HOYU COH M 00JIpCTBOBaHME 3BEPHKOB BHOBb CHHXPOHHU3UPYIOTCA. Takum 00pa3oM, BHEIIHUIH
CYTOYHBIN LIUKJI PETYIUPYET MPOJOJIKUTEIBHOCTD BPOXKIAEHHBIX UPKATHBIX PUTMOB, COTJIAcysl UX
C U3MEHEHHUEM CPEJIbI.

AHanoru4Hple SKCIEPUMEHThI IPOBOJWINCH U Y YenoBeka. JJo0OpoBOIbIIbI KUK B IeLiepax 1o
HECKOJIBKO CYTOK. OOHApYX HIIOCh, YTO B OTKJIOHEHUSAX OT CyTOYHOTO IMKJIA Y YEIOBEKa OOIBIIYIO
POJIb UIPAIOT TUITOJIOTUYECKUE OCOOCHHOCTH HEPBHOM CUCTEMBI.

[lepectpoiika LUPKagHOIO pPUTMa BO3MOXKHA, HO INPOMCXOJIUT OHA HE Cpa3y, a 3axBaTbIBacT
HECKOJIbKO IIMKJIOB U CONPOBOXKJIAETCS HAPYIIEHUSAMH B (PU3HOIOTHYECKOM COCTOSIHUU OpraHHU3Ma.
Hanpumep, y urozeil, coBepIIAOIIMX NEPENEThl HA 3HAUUTENBbHBIE PACCTOSHMS B LIMPOTHOM
HalpaBICHUU, HACTYNAeT JAECUHXPOHU3alUs MX (U3MOJIOTMYECKOTO pUTMA C  MECTHBIM
aCTPOHOMHUYECKUM BpeMeHeM. [Ipu 3TOM 4yBCTBYeTCS IMOBBILLIEHHAs YCTaJOCTh, HEIOMOIAHUE,
KelaHue craTb JHEM M OOAPCTBOBaTh HOYBIO. AJANTHUBHBIA MEPUOJ MOMKET MPOJOJIKATHCS
HECKOJIBKO JTHEH.

HekoTtopble )KMBOTHBIE CIIOCOOHBI UCIOJIb30BaTh OPUEHTALMIO BO BPEMEHH JAJIsi OpPUEHTALMH B
npoctpancTe. Hanpumep, NTHLBI BO BpeMsl MEPENETOB MOCTOSHHO KOPPEKTUPYIOT HAIpaBlIEHUE
1o otHoIeHuto K CoiHiy (3B€31HOMY HEOY), YUUThIBask BpeMs CYTOK.

JIyHHBIE pHTMBI.

JIyHHBIE PUTMBI XOpOLIO HM3BECTHbl y OYE€Hb MHOTHMX MOPCKUX >KMBOTHBIX. Ilo MHeHuto
HEKOTOPBIX YYEHBIX, OHU MOT'YT CYLIECTBOBATH TAK)KE€ Yy IPECHOBO/IHBIX U HA3€MHBIX BUIOB.

VY moneit orMeyaroT (akThl MPOsBICHUS JyHATU3Ma, CBA3aHHBIE C IPOSBICHUEM HEaJeKBaTHOIO
IIOBE/ICHUS B ITOJIHOJIYHHE.

CyiiecTBOBaHME JYHHOI'O pUTMa OOHApyKEHO Yy HEKOTOPHIX BHJOB MapasUTUYECKUX
nHY30pHi, KUBYIIMX Ha kKaOpax NMPECHOBOTHBIX MOJUTIOCKOB. KoHBIOrHpyIOmmx ocoOeil yarie
BCET0 BCTPEUaroT Mepe;l HOBOJIYHUEM.

K onpenenénnbsiM azam JIyHbI IprypodeHO poeHHE KOMapOB-XUPOHOMU/I U TIOAEHOK.

JIyHHBIE PUTMBI XOpoulo M3y4yeHbl y nosnuxer. Ha octpoBax IlommHesuun mnosmxera nanonio
MOSIBJISIETCS. HA TIOBEPXHOCTH B MEPBOM YETBEPTU JIYHHBIX MECSIEB B OKTAOpE M HOAOpE B TaKOM
KOJIMYECTBE, YTO MOPCKYIO BOJY MOYKHO CPaBHHUTH C CYNOM W3 BEpMHUILEIU. MECTHBIE KUTEIU
BBUIABJIMBAIOT €€ B OTrPOMHBIX KoimdecTBax. Ha moOepexxbe dpaHiuum apyroil Buj MOJUXET,
oOUTaOIMIl B NPWIMBHO-OTIMBHOW 30HE BBIIIE 30HBI BOAOpOCHeHl (yKyca, BBIXOAUT
pa3MHOXKaTbCs Mocie NMpuiKnBa Ha 2-i, 3-i u 4-i1 [HU mocie nepBoi 4eTBepTH Mas. YTo kacaercs
ocoOell, )KMBYIIMX Ha TpaHHIle OTJIMBA, TO OHM PA3MHOXAIOTCS HOYbIO B Mae M B MIOHE B
MIPOMEXKYTKE MEXAY IOJTHOJYHUEM U MIEPBOM YETBEPTHIO, C MAKCUMYMOM B MOMEHT HOBOJIYHHUSI.

Ha necuansix mmsbkax Kamudopuum psida Amepuna meder ukpy dyepe3 3-4 1HS mocie
anperabCKUX W HIOHBCKUX MPUJIMBOB. DTy MaJeHbKYIO PBIOKY, JKHUBYIIYIO OOBIYHO B OTKPBITOM
Mope, BO BpeMsi HanboJiee CUJIbHBIX HOYHBIX IPUJIMBOB BOJIHBI BBIOpAachIBalOT Ha Oeper, U, Korjaa
MOp€ OTCTYIAET, OHA 3apbIBA€TCAd B MOPCKOM IECOK, TJI€ CaMKU OTKJIAJbIBAIOT UKPY, a CaMIlbl €&
ormonoTBops0T. Co creayroluM IPUWINBOM OHM BO3BpallaloTcsd B Mope. BBuay toro, 4to Hkpa
OTKJIaJBIBAETCS B MEPHO]] OTJIMBA MOCIe Haubosee BbICOKUX MPUIMBOB, BOJIa HE JOXOIUT A0 HEE B
TEUEHHUE JIBYX HeJleslb, 1 OHAa MOXKET Pa3BUBATHCS B MOPCKOM Iecke 0e3 BCIKUX nepemenieHuid. [lpu
CIIEYIOIIEM BBICOKOM IMPHJIMBE U3 HMKPUHOK BBIXOJAAT MalbKU, M BOJHBI, OMBIBAIOIIUE IECOK,
YBIIEKAIOT UX 3a c000ii. [IpHunHbI CTONIB 3aMeYaTeNbHOTO CHHXPOHHOTO Pa3MHOXKEHHUS U Pa3BUTHUS
JAHHOTO BUJIA C MPWJIMBAMHU U OTIMBAMHU, a TaKXKe JIYHHBIMU (ha3aMu eI1€ He BbISICHEHBI.

I'oguyHbIe pUTMBIL.

I'oguunbie puTMBI B OOJIBIIMHCTBE HCTOYHUKOB UMEHYIOTCS CE30HHBIMM PUTMAaMHM UJTH LIUKJIAMHU.

Ce30HHBIE IMKIIBI TPEACTABISAIOT IPHUCIIOCOOJICHHE K CE30HHBIM H3MEHEHHMSM OCHOBHBIX
YCIIOBUHM CYIIIECTBOBaHMS (MUTaHUsS, TEIUIOOOMEHA, BOJHOTO M ra30BOro oOMeHa M Jp.); B OCHOBE
TUX M3MEHEHUM JIEeXUT KIMMaTU4ecKas Ce30HHOCTh. Kimmarudeckas CE30HHOCTb Ci1abo
BBIp@KEHA B TPOIHKAX, IJIe KoJieOaHUsI CpeIHEMECSYHbIX Temreparyp 3a rox (1 - 6*C) menbie
Jaxke OOBIYHOM CYTOYHOW aMIUIMTYIbl. B yMEpeHHBIX U BBICOKHX, OCOOCHHO apKTHYECKHX
IIMPOTaX, CBETOBbIC, TEIUIOBBIE M WHBIE YCIOBUS B pasHble CE30Hbl PE3KO Pa3INYHBL
CoOOTBETCTBEHHO Pa3/IMYAETCs U CE30HHAs AMHAMMKA 3allaCOB PACTUTENIBHBIX U JKUBOTHBIX KOPMOB.
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Bo BHeTpomuueckux paiioHax JieTHee OOWIMe KOPMOB CMEHSETCS HX O€THOCThIO WIH
HEJOCTYITHOCTBIO. TpaBsSHHMCTBIE pacTEHUs 3[eCh 3aKaHYMBAIOT BETETAUI0O M  OTMHUPAIOT,
JMCTBEHHBIC JIePEBbS COPACHIBAIOT JIMCTBY. BOJBIIMHCTBO IUIONOB W CEMSH OMNAJaeT, TOJBKO
HEMHOTHE IO3JHO CO3PEBAIOIIME OCTAKOTCS HAa 3UMY, a B KOpE M IOA3EMHBIX YaCTAX PACTEHUHI
HAaKaIUIMBAIOTCs pe3epBHBIC BellleCTBA. MHOrMe KUBOTHBIEC, IIPEKPATUB PA3MHOXKEHUE, OTMUPAIOT,
OTKOYEBBIBAIOT WM BIAJAIOT B OlLleNIeHeHue (B crisiuky). HeGombIinoe KonMyecTBO NMPHILENbLEB U3
BBICOKMX IIHUPOT AAJIEKO HE KOMIIEHCHPYET YObUTH. B CHEXHBIX 30HaX Jake MMEIOUIMICS 3UMOMN
KOPM B 3HAQUUTEJIBHOM J0JI€ CTAHOBUTCS HEJOCTYIHBIM I10]l CHEKHBIM IIOKPOBOM.

Ce3oHHBIE OMOJIOTMYECKHE IUKIBI SBISIOTCS CE30HHON CMEHOW MHUTaHUS OJHUMH KOPMaMHU —
IIOCJaHUEM JIPYIHMX, BPEMEHH AKTUBHOI'O COCTOSIHMSI — CIISTYKOM, BPEMEHHM DPAa3MHOMKEHUSI —
MIEPUOJIOM TIOJIOBOTO TOKOS, OCEAIOro obpasa *XM3HH — MHUTPAalUsIMH M T.. B OCHOBE LIMKIOB
JeKaT CIOXKHbIC (PU3MOIOIMYECKHE MEXaHU3MBbl, C IIOMOIIbIO KOTOPBIX JKMBOTHOE BCTpEYaeT
HACTyNalolUMe CE30HHbIC M3MEHEHMS TIOroAbl M JAPYIHX YCIOBUH CYIIECTBOBAHUS YK€
IOJrOTOBJICHHBIM K HHMM. Takoe mpeaBapUTEIbHOE HPUCHOCOOIEHHE OCHOBAHO HA CIOXHBIX
peQIEeKTOPHBIX ~ 3aBHCUMOCTSIX;  IIOATOTOBKA  HEOOXOAMMBIX  HM3MEHEHHWH  Merabonm3ma
obecrieynBaeTcsl BO3JICHCTBUEM CIIEUANIBHBIX pa3ApakuTesied, KOTOPBIMU MOTYT CIY>KUTb JOObIE
BHEUIHUE $SIBJIEHUS (M3MEHEHUE CBETOBOIO PEKHMMa, TEMIIEPATypbl, BIAXXHOCTH, BbINaJECHUE
OCAJIKOB, MOSIBIIEHUE WK UCYE3HOBEHHE KAKOro-11M0o0 KopMa). OTH CI0XKHbIE (POPMBI 3aBUCUMOCTHU
OpraHu3Ma OT Cpeibl MOTJIH BO3HUKHYTH JIMIIb B PE3YJIbTATE [UTUTEIBHOTO €CTECTBEHHOTO 0TOOpA.

B BbICOKMX mMpOTax, IA€ 3UMON MOSIBJISETCS CHEXHBIH MOKPOB, OOJBIIMHCTBO HAa3EMHBIX
0ECIO3BOHOYHBIX W TOWKUJIOTEPMHBIE ITO3BOHOYHBIE HA XOJOJHOE BpEeMs Troja BMHANAlOT B
OLIENICHEHUE, OTKa3bIBAsACh OT IMTAHUs; HEKOTOPBIE PhIOBbI COKPAILAIOT €ro 10 MUHUMYMA.

Ocob6oit popmoii mprcrocoOaeHNsT K CE30HHBIM H3MEHEHUSM YCIOBHI CYIIECTBOBAHUS CIYKUT
CIISIYKA JKMBOTHBIX. MeTabosin3M KUBOTHBIX IE€PECTpauBacTcs, aKTUBHOCTb, TeMIleparypa Teja
CHIDKAIOTCS OOBIYHO emé A0 HAcTyIUleHus HeOjaronmpusTtHoro ce3oHa. lloaroroBurenbHbie
U3MEHEHMsI B OpraHu3Me IPOUCXOIAT I0J BIUSHUEM BHEIIHUX pasfpaxurencid (M3MEeHEeHue
CBETOBOTO PEeKUMa H JIp.).

Pa3nuyaroT 3MMHIOIO CIIIYKY U JIETHIOKO.

JIEKIINA 9.
"KU3HEHHBIE ®OPMbI OPTAHM3MOB

Mopdornoruueckuil TUIT MPUCIIOCOOIEHNs PACTEHUS] WM XMBOTHOTO K OCHOBHBIM (pakTOpam
MECTOOOUTAHUSA U ONpeAeIEHHOMY 00pa3y *KU3HU Ha3bIBAIOT )KU3HEHHON (OpMOif opraHu3Ma.

JIMib IpUYMHBI METOJMYECKOT0 XapakTepa MOoOYXKAaloT HKOJIOTOB M3ydaTh M PaccMaTpUBATh
BJIUSIHUE HA PACTEHMsI OTJENBHO B3ATHIX SKOJOTHUYECKUX (PAKTOPOB, @ COOTBETCTBEHHO U BBIJENATH
HKOJIOTUYECKUE TUIIBI PACTEHUH MO OTHOLICHUIO K OAHOMY (hakTopy (Hampumep, 1o OTHOLICHHUIO K
BJIQXKHOCTH — TUTPOQPUTHI, ME30PUTHI, KCEPOPUTHI; IO OTHOUICHUIO K 3aCOJEHHOCTH TMOYBHI —
TTUKOQUTHI, Tanmo@uThl W T. 1A.). B jmedcTBUTENbHOCTH cpela BIMSET HAa OPTraHU3MBI Kak
Hepas3JelbHOE 1e0e, U aJalTallud BbIpAaOATHIBAIOTCS y HUX KO BCEMY KOMIUIEKCY (DaKTOPOB.
[ToTpeGHOCTh TUMM3UPOBATH PACTEHUS IO CXOJCTBY MX NPUCIOCOOJEHUH K cpeie MpuBesa K
BO3HUKHOBEHHIO TOHATHS OO0 OCHOBHBIX TpYyMMax pAacTeHWH, HMEIOMMX CXOAHBIH OOJUK B
pe3ysbTare CXOJCTBa MyTed mpucrnocobiseHus. Ha mepBhIX mopax Takue TpyMIbl BBIIEISAIM MO
YUCTO BHEIIHMM INpHU3HaKaM. Tak, B Tpyaax JpEeBHErPEYECKOTO €CTECTBOUCHBITATEN U
¢unocoda, «orma OoraHuku» Teodpacrta, Bce pacTeHUs MOAPAZJIEIAIOTCI Ha JEPEBbS,
KYCTapHUKH, MOJYKyCTapHUKH U TpaBbl. [lo mepe pacumupeHusi reorpaduueckoro Kpyrosopa
OO0TaHMKOB M HAaKOIJICHUs PKOJOTMUYECKOW MH(POPMAIMM O PAaCTeHUAX Bce sicHee oopMIsiach
uaes O CXOAHBIX THUIAX MPHUCIIOCOOJIEHUS! pacTeHUi B CXONIHBIX ycioBusiX. B 1806 r. u3BecTHbIit
00TaHUK, OCHOBOIIOJIOXXHUK OoTaHW4eckoil reorpaduu A. ['yMOONBAT, U3yYUBIIMNA PAaCTUTEIBHBIN
MUD Pa3HbIX KOHTUHEHTOB, IPEAJIOKUI BBIACIUTh 9 «OCHOBHBIX (hOpM» pacTeHuil. BoT HekoTOpbIe
U3 HUX:

38



1. ®opma nansm S.dopma nuan
2. ®opma OGaHaHOB 6.dDopma 1aBpOBBIX EPEBHEB
3.®opma XBOWHBIX JepeBbeB 7. DopMa 37aKOBUHAS
4. ®opma KaKTYCOBHUIHBIX 8.®opma MxoB
pacTeHui 9. ®opma opxuzei

[TpuHIMIT BBIIEICHUS 3THX TPYII B OCHOBHOM (PM3MOHOMMYECKMH: XOTS OHM M Ha3BaHbI IO
MMEHU OIpEJIeIEHHbIX TaKCOHOB, HO JalleKO HE BCerja COBNAJAalT ¢ HuUMHU (Tak, «popma
JABPOBBIX JE€PEBHEBY» KPOME JIaBpa BKJIIOYAET OJICAHJAPbl, MAarHOJIMHU M NPOUYUE >KECTKOJIUCTHBIE
opoJipl; «popma 371aKOBUAHAS» — 3J1aKH, OCOKH, CUTHHUKH). BMecTe ¢ TeM HEKOTOpble I'pYIIIbI
UMEIOT ONpEAETICHHOE SKOJIOTHYEeCKOe M reorpaduueckoe coaep)kaHue: Hampumep, «popma
XBOMHBIX JEPEBBEB» I0JPa3yMeBaeT NPUCHOCOOIEHNE K KIMMaTy C XOJIOJHOW 3UMOH, «hopma
KaKTYCOBUIHBIX pacTeHH» — K JIETHEW CyXOcTH, «(hopMma JHaH» — CBETONIOOME, OTCYTCTBHE
COOCTBEHHOM OMOPHI, «popma opxuei» — AMUGUTHBIN 00pa3 KU3HU U T. 1.

Takum oOpa3om, «OCHOBHBIE OpMbI» pacTeHHid A. ['ymMOOIBATa OTpakav MEPBYIO MOMBITKY
BBIJICJIUTh OCHOBHBIE THUIIBI PACTEHUI CO CXOIHBIM IPUCIOCOOJEHHEM KO BCEMY KOMIUIEKCY
¢dakTopoB cpenbl. B mocnenyromme roasl YUCIO 3THX «Hopm» OBLIIO OMHUMHU aBTOPAMHU YBEIIH -
yeHo (o 54 X. I'puzebaxom B 1872 r.), npyrumu — ymenbliieHo (10 11 A. Kepuepom B 1863 1.).
[IpuHUIMD MX BBIAEIEHUS OCTaBaJICS HEONPEIEICHHBIM, UCIIOJIb30BATNCh U OCOOEHHOCTH pOCTa, U
MOp$OJIOrus JUCTOBOW IUIACTMHKM, M NPUHAAJICKHOCTh K ONPEIENeHHON TaKCOHOMHYECKON
rpynne. CaMo pasjesieHue Ha IpyNmbl CKOpee BbIpaXKalo HACI0 O Pa3HOOOpa3uM pPacTUTEIbHOTO
MHpa BOOOILE, YeM O IYTAX MpHUCIIOcobeHus K cpeze. Tonbko ¢ ohopMiIeHHeM OCHOBHBIX MOHATHHA
HKOJIOTUU PACTEHUH «OCHOBHBIM ()OpMaM» PACTCHUI CTAIM MPUIABaTh SKOJIOTHUECKOE COJIEPKAHME.

OnuH U3 OCHOBONOJOXXHUKOB 3Kojoruu pactenuii E. BapmuHr BBen mnoHsATHE O
(CKH3HEHHOW (popme» KaK COBOKYNMHOCTH HPHUCIOCOOMTENBbHBIX NMpHU3HaKoOB. [lo
ero omnpejaeneHuro, 3To ¢opMa, B KOTOPOW BEreTaTUBHOE TEJIO pacTeHus (MHIMBUJA)
HaxoJWUTCSI B TapMOHUU C BHEIIHEH cpeiaod B TedyeHHe Bced ero ku3HU. CoBpEeMEHHOE
oTpesieNIeHHe ATOro MOHATHs, Oojee Kparkoe u obmee, umeercs y A. Il. Illennukoa (1964).
«Bunpl pacteHuid, cxogHble Mo ¢GopMe U HPUCHOCOOJIIEHHIO K cpele, OObeAMHSIOT B OJHY
KU3HEHHYI0 popMmy». Ta jxe MbIcib mo-uHOMY BelpakeHa B. B. Anexunsim (1944): «Kuznennas
dbopma — 3TO pe3ynabTaT IMTEIBHOTO MNPUCHOCOOJIEHUS PACTEHHM K MECTHBIM YCIOBUSM
CYIIECTBOBAHHUS, BBIPAKEHHBIN B €70 BHEILIHEM OOJIHKEY.

[Tockonbky HEOOXOIMM KaKOW-TO KpUTEpUI 3TOTO CXOJCTBA, HY)KHO BBIOpATh OIpE/EICHHbIE
NpU3HAKU, B HAaUOOJIbIIEH CTENIEHU OTpaXKarollye NpUcocodieHne pacTeHuil k cpene. OueBuaHO,
JUI 3TOTO HENPUTOJHBI TaK Ha3bIBA€Mble «KOHCTUTYLMOHHBIE», MM «OPTaHU3all¥ OHHBIEY,
MIPU3HAKY, 3aKpEIJICHHbIE B TEHOTHUIIE U HE MO/IBEPrafolecss ObICTPBIM N3MEHEHUSAM IO BIUSHUEM
Cpelbl (XapakTep JIMCTOPACIOIOKEHUS, YUCIO JIEIECTKOB M JPYIMX YacTed OKOJIOLBETHHMKA U T.
I1.), TIOCKOJIbKY OHM HE M3MEHSIOTCS O] BIMSHUEM YCIIOBUI. CpaBHUTENBHO MaJIO 3KOJIOTHYECKOU
nH(pOpMallUK 1al0T ¥ TaKWe MPU3HAKH, KOTOPbIE YHACIIEOBaHbl OT MPEAKOBBIX (HOPM U OTpaXkaroT
NpUCIIOCOOIeHNE K MPOIUIBIM, YK€ HW3MEHMBIIUMCS YCIOBUSM (HalpUMeEp, BEYHO3EIEHOCTh Yy
HEKOTOPBIX TPaBSHUCTBIX M KYCTaPHUUYKOBBIX BHJIOB €JOBBIX JiecoB). Jlns ompenenenus
KHM3HEHHBIX (OpM HamboJiee MPUMEHUMBI TaK Ha3bIBa€Mbl€ «IIPUCIOCOOUTEIbHbBIEY NMPU3HAKH,
IJIACTUYHbIE U OBICTPO pearupyrolye Ha HW3MeHeHHe cpenbl (popma pocTa, PUTM CE30HHOIO
pa3BUTHSA, CTENEHb 3AIIMIIEHHOCTH OT HEOJIarompUsATHBIX YCIOBUH Hambojee yS3BHUMBIX YacTew,
CIIOCOOHOCTh K BETE€TaTUBHOMY DPa3MHOXKEHHIO M T. 1.). YacTo Takue NpU3HAKH OBIBAIOT
KOHBEPIreHTHBIMHU, T. €. Pa3BUBAIOTCS B CXOAHOM 3KOJOTMYECKOM cpelle y CHCTEMaTHYeCKH OTha-
JIeHHBIX rpymni. BoT nodemy >ku3HeHHbIE (OPMBI HE COBINAAAIOT C CUCTEMATHUYECKUMU €IUHHUIIAMU
(Bumamu, poaamu, cemeiictBamu). Ho B 5KOJOrMM pacTeHHH OHM SBJISIOTCS CBOEro poja
eauHuamMu kiaccupukanuu. [logo6HO ToMy Kak B cHUCTEMAaTHKe MPUHAMJIEKHOCTh PACTEHUH K
OJTHOHM M TOM K€ TAKCOHOMHYECKOW eIMHMIIE O3HAYaeT OOIIMil MyTh MPOMCXOKICHUS, B SKOJIOTHH
OTHECEHHE K OJIHOM KU3HECHHOUW (opmMe 03HAYAET OJMHAKOBBIA MYTh MPUCIOCOOICHUST PACTCHUH K
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cpene. B 3TOM CMbICIE HEKOTOpBIE aBTOPHI HA3BIBAIOT JKU3HEHHBIE (OPMBI TaKCOHOMHYECKUMHU
€IMHULIAMH B DKOJIOTUU PACTECHUM.
CucreM J>KM3HEHHBIX (OPM MPEUIOKEHO MHOTO, MPHUYEM pa3Hbe aBTOPBHl HMCHOJB3YIOT IS

KJIaCCU(PUKALUK PA3TMYHBIC TPU3HAKU.
CUCTEMA ’KMU3HEHHBIX ®OPM PAYHKHUEPA

B kauectBe mpumepa kiaccu(UKalMHM KU3HEHHBIX (OPM PACCMOTPUM CHCTEMY JaTCKOTO
O0oranuka PayHkuepa, [JaBHO ¥ TMPOYHO BOIICAIIYIO B OOMUXOJ JKOJOTMYECKUX U
(bUTOIEHOTHYECKUX HCCIeOBaHUI. B OCHOBY ee mojo)KeHa ujes O TOM, YTO CXOJHBIC THIIBI
MPUCIIOCOOJICHUN pPACTEeHH K cpele — O3TO MIPEXAE BCEro CXOIHbIE CIOCOOBI IMEepPEHECEHUS
HanboJiee TPYAHBIX YCIOBHUH (IEHCTBUTENHHO, OJIATONPUATHBIC YCIOBUS B IIEJIOM OJIATONPUSATHBI
JUIS BCEX PACTEHUM, €CIM HCKIIOUUTH CIydah PE3KOro CJIBUra SKOJIOTHYECKUX ONTHMYMOB B
0COOBIX YCIIOBHSIX, U HE TPEOYIOT 0COOBIX MPUCIIOCOOICHHMIA; aJalTHBHBIC KE U3MEHEHUS CBSA3aHbBI
B OCHOBHOM C IPEOJIOJICHUEM YCIOBHUH, JIekKANIMX 3a IpeaeJaMu ONTUMajibHBIX). B obOmactsx c
CE30HHOM MEPUOJMYHOCTBIO KJIMMara TakWe TpYJAHbIE Uil PAcTEHHMHl YCIOBUS HAcCTyHalT
IJIaBHBIM 00pa3oM B OCEHHE-3UMHHIl CE30H, a B apUAHBIX O0JIACTAX — €lIe U B MEepUO] JETHUX
3acyX. 3HaYUT, OCHOBHOE CXOJICTBO IPUCIIOCOOJIEHUN PACTEHUI K Cpele JIOJKHO 3aK/IH04aThCs B
CXOZCTBE CIIOCOOOB MEPEHECEHHsI HEOIArOMPUATHOTO MEPUOJIA TOAA.

B kadecTBe nmpu3HaKa, BhIPaXXarollero Nprucrnoco0IeHHOCTh K IEPEHECEHUI0 HEOIaronpusITHOIO
ce30Ha, Paynkuep ucnonp3oBaji criocod nepe3suMOBKH MOUEK BO3OOHOBIICHHUS, T. €. UX MOJIOKECHHE
B IIPOCTPAHCTBE (OTHOCUTEIHHO MMOBEPXHOCTH 3€MJIM) U CHOCOO 3aLUTHI. DTOT NPU3HAK, HA MEPBbIN
B3IJIS1/1 KaK OYATO YacTHBIN, UMEET IIyOOKUN OMOJIOTHYECKUN CMBICT (MMEHHO 3allliTa MEPUCTEM,
NpeIHa3HaYeHHBIX U POJODKEHUST POCTa, 00ECTIeYMBaeT HENPEPHIBHOE CYIIECTBOBAaHUE OCOOH B
YCIIOBUAX PE3KO MEPEMEHHOM CpeJibl) U IIUPOKOE IKOJIOTUYECKOE COIep KaHne, TaK Kak peyb UIET O
MPUCIIOCOOJICHUN HE K OJTHOMY KakoMy-1u0o (pakTropy, a KO BCeMy KOMIUIEKCY (PaKTOPOB CpEJIBL.
Bot nmouemy BbiOpaHHBI PayHKHEepoM MpU3HAK OKAa3aics KOPPENSITUBHO CBSI3aHHBIM C LIEJBIM
PSAIOM IPYTHX, B TOM YHUCIIE M YACTO (PU3UOHOMHUUYECKHX.

OcHoOBHbIE )XKU3HEHHBIE GOPMBI B cucTeMe PayHkuepa cienyroue:

®anepodursl. OTa Trpynna OO0OBEIMHSET pPACTEHHUS, y KOTOPHIX IOYKH BO300HOBIIEHUS
pacroyio)keHbl BbICOKO Haja 3emieil. Crojja NOpuHAANIEXaT TIJIaBHBIM 00pa3oM JepeBbsi U
KycTapHMKHU. PayHkuep BecbMa JIpOOHO MOApA3JeNui 3Ty TPYIIy, BBIAEIUB 15 MOATUIOB 1O
IpU3HAKaM pa3MepoB (Mera-, Me30-, MUKpO- U HaHO(aHepo-(UTHI), JUIUTEIBHOCTH KHU3HH JIUCTHEB
(BeUHO3€JEHbIE M C OMAJAIOLIMMU JIUCThIMHU) U CTENEHHU 3aIIMIIEHHOCTH MOYEK BO300OHOBIICHUS.
OTnenbHO BBIIETIEH MOATUI CTE0JIECYKKYICHTHBIX (haHepo(UTOB (JIpeBeCHbIE KaKTYChl, MOJIOYAU U
np.). B rpynmny ganepoduToB oTHECEHBI Tak)Ke pacTeHUsI COBCEM MHON MOP(}OIOTHH U OUOJIOTHH,
HO TMOAXOJAIIME MOJ omnpeneieHne (GpaHepoPUTOB MO MPOCTPAHCTBEHHOMY IOJOXKEHUIO MOYEK
BO300HOBJIEHHUS (ANUQUTHI, pacTylLIUE Ha JE€PEBbAX U KYCTApPHUKAX).

VYaaneHHOE OT NMOBEPXHOCTH 3E€MJIM IIOJIOKEHUE IOUYEK O3HAYAeT BO3MOXKHOCTb MX OTKPBITOU
Nepe3VMOBKH, 0€3 3alllUThl CHETOM WM MHBIM MOKPOBOM, IPEAOXPAHSAIOIMIMM OT BbIMEP3aHMS.
JleiicTBuTENbHO, (PaHEepOGUTHI — pacTeHHs B OCHOBHOM MSTKOTO KJIMMaTa, OHM Hambosee
OOWMJIBHBI U pa3HOOOpPa3HBI B Tponuueckux obnactsax. [Ipeobnamanue ux B CTOIb OJIarOMpUSTHBIX
YCIIOBHSIX CBSA3aHO €ILIE€ U C TEM, YTO JAEPEBO — CPABHUTEIBHO HEIKOHOMHAS CTPYKTYpa C TOYKHU
3peHUsT  NPOAYKTHUBHOCTH  (POTOCHHTE3a, TIOCKOJIbKY OHO HME€eT HEOOJbIIyI0  JIOJI0
(OTOCHHTE3UPYIOINX TKAaHEW Mpu OONBIION Macce MexaHW4yecKuxX M npoBojsamux. IlpaBna, sta
KU3HEHHasi (popma TOCTaTOYHO Mpe/cTaBlIeHa UB 0ojiee CypOBBIX YCIOBHUAX (XBOMHBIE jieca), HO
3/1eCch €€ BHJIOBOE pa3HOOOpa3ue BeCbMa OrpaHUYEHO.

Kusznennas ¢popma danepoduToB (0COOEHHO KPYIMHBIX pa3MEPOB) B TOpPa3io OOJBIIEH CTENEHH,
yeMm Japyrue ¢GopMbl, OOECIEUMBaeT CPEI0OOPa3yIOIIyI0 POJb PACTEHUH M TOCIOJACTBYIOIIEE
MOJIO’KEHUE BUJIOB B PACTUTEIILHOM COOOIIECTBE.

XaMeQUTbl — HEBBICOKHME PACTEHMs] C MOYKAaMHU BO30OHOBJIEHUS HA 3UMYIOIIUX MOOerax,
PacmoI0XKEeHHBIX BOJIM3U MOBEPXHOCTHU 3€MJIH, pexe—Ha noBepxHocTH). [lonoxxeHnue nouex Ha
BbicoTe He Oosiee 20—30 cM HaJX MOBEPXHOCTHIO MOYBHI O3HAYAeT MX 3MMOBKY IOJ 3aIUTON
CHEXKHOI'0 MOKpoBa (a B 0oJiee TEIUIbIX 00JIACTAX— YAaCTUYHOE YKPBITHE OTMEPIIMMH YacTIMU
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pacrenmii). Cpeau xamMepUTOB €CTh KYCTapHHUYKH C BEYHO3EJIECHBIMH (OpyCHHMKA, BOPOHHUKA,
JUHHES) WM ONaJalolUMH (YepHUKA, TONYyOHMKa) JMCTHhSIMH, a TaKKe MOJTYyKYCTapHUYKH, Y
KOTOPBIX B HEONArompusATHBIA MEPUOA OTMHUPAIOT HE TOJBKO JIUCTHS, HO M 4YacTU NOOEros;
0COOCHHO MHOT'O TAaKMX BHJIOB B CPEIM3EMHOMOPCKOM KJIHMMAaTe, IJie OTMHUPAaHUE YacTH MOOEroB
MPOUCXOJUT B 3aCyNUTUBBINA mepuoa. K rpymnmne xameuToB OTHOCATCS MU HEKOTOPHIE TPaBSHUCTHIC
pacTeHus, COXpaHIOIME HA 3UMY JIe)Kaune MM MPUIOJHUMAIONIMECsS No0ern ¢ MoYKaMH Ha UX
KOHIIaX M B Ta3yxax OTMEpUIMX JIMCTheB (Hampumep, 3Be3auarka janneroBuanas — Stellaria
holostea, 6apsurok— Vinca minor u ap.). Xameduramu sIBISIOTCS TaKKe PACTCHHUS-TIOAYIIKH, 00
HKOJIOT0-MOP(}OIOrHIECKOM CBOCOOpa3uu KOTOPHIX YK€ OBLIO cKa3aHo BhIE (CM. c. 86). 31ech
JUIIb HATIOMHHM, YTO JUIS HUX XapaKTepHBI KpaiiHe OrpaHMYEHHBIA POCT MOOEroB B COYETAHUH C
YCUJIEHHBIM BETBJICHUEM, HPUBOSIINA K YPE3BBIYAWHO MIOTHOMY CTPOCHHIO, U OYEHb OOJbIIas
IPOJOJKUTEIBHOCTD KHU3HU.

eMUKPUOTOPUTHL —TPaBIHUCTBIE MHOTOJIETHUKH, Y KOTOPBIX HaJ3€MHbIE OpraHbl (HMJIu
X OOJbIIasg 4acTh) B KOHIE BEreTalluM OTMHUPAIOT, a MOYKM BO3OOHOBIICHUS HAXOJIATCS Ha
YPOBHE TOYBBI U 3aIIUIIEHB COOCTBEHHBIMH OTMEPIIUMH JIMCTBSIMH, JIMCTBEHHON MOJCTUIKOW U
caeroM. Mopdonoruuecku 3Ta Tpynma IOBOJBHO pa3HOOOpa3Ha: y OJHHMX BHJIOB HMEIOTCS
HECKOJIBKO yJIaJICHHBIE OT OCHOBAHHWS BO3/YIIHBIE TOOETH C MOYKaMH, 3UMYIOIIME MpH OJiaro-
OPUATHBIX ~ YCJOBUAX, a TaKkKe HaA3eMHbIE WJIM I[OJ3EMHBIE  CTOJIOHBI  (rpymnmna
NPOTOreMUKPUNTOPUTOB, 110 PayHkuepy; Hanpumep, Kpamnupa, yuctell JecHoit —Stachys sylvatica,
koToBUK — Nepeta u ap.). Y apyrux aucths (Uiau OOJNBLIIMHCTBO UX) COOpaHBI B BUAE PO3ETKHU Y
OCHOBaHMs ToOera (OJyBaHUYUK, POCSHKA, mpumyna). llepBasi rpymma JOBOJBHO IUTACTHYHA WU
XOpOIIO IMPHUCIOCOOJIEHA K W3MEHYMBBIM METEOPOJIOTHYECKUM YCIOBHSIM, KaK 3TO BUIHO II0
HAOJIIOICHUSM 32 IEPE3MMOBKON PAaCTEHUHN B CTEMSAX: B CYPOBBIC 3UMBI OHU COXPAHSIOT TOJIBKO
MOYKH, MPH MSTKOW 3UME — €Ille M PAcIlOIOKEHHBIE Ha PAa3HOM BBICOTE IMOOETH C JHUCTHSIMHU.
Po3zerounbie reMukpunTouThl, HaMPOTHB, 0OJiee KOHCEPBATHUBHBI, COXpPAHsSs HA YPOBHE ITOYBBHI
JHIIb OJHY-IBE TOYKH. OOBIYHO OHU 3UMYIOT O] CHEKHBIM IIOKPOBOM M XOPOILO BBICPKUBAIOT
CYPOBBIE 3UMBI.

I'eMukpunToduTHl pacHpOCTpaHEHbl BECbMa IIUPOKO, COCTABISAS 3HAUUTEIBHYIO YacTb
TPaBSIHUCTHIX BUJIOB B JIYTOBBIX, CTEMHBIX, JIECHBIX PACTUTEIBHBIX COOOMIECTBAX BHETPOITMYECKUX
obuacteil.

Kpuntodurel. ['pynma oObenmHsieT pacTeHHS, y KOTOPHIX TIOYKH BO30OHOBIICHUS
pacrnionaratoTcs o 3emielt (y reopuToB) uiau Ha JHE BoAoeMoB (y ruapo¢puton). 'eoputsr —
TPaBSHHUCTBIE MHOTOJICTHUKH, WMEIONIME 3UMYIONIME IOYKH Ha MOJ3EMHBIX OpraHax.
COOTBETCTBEHHO XapaKTepy MOJ3EMHBIX OPraHOB PA3JIMYaIOT JYKOBUYHBIE T€O(MUTHI (TIOJIBIIAHBI,
JYKH, MPOJIECKU, TYCUHBIN JIYK U Ap.), KI1yOHEBble (LIMKIAMEH, XOXJaTKa, YUCTAK, KapTodesb,
TomMHaMOyp ¥ [1p.), KOpPHEBHIIHbIC (JaHIblll, Kuiped, kymena—Polygonatum, msipeit
noi3yunii — Agropyron repens), kopueBbie (Oonsk mosieBoit — Cirsium arvense, BbBIOHOK
nosieBoit — Convolvulus arvensis). YriayOnenue B mouBy HanOolee ysA3BUMBIX YacTed pacTeHUsI
— MepucTeM, 00eCTIeYnBaIONINX MPOJAODKEHHE Pa3BUTHS, CITY)KUT BechbMa dPPEKTHBHON 3aIUTOM
KaKk OT XOJOJHOTO, TaKk M OT 3aCylUIMBOTO IEpHoAa. OTHM OOBSACHSIETCS ULIMPOKOE
pacrpocTpaHeHHe Teo(UTOB B PA3IUYHBIX KIMMAaTHYECKUX ycioBusX. Croma OTHOCATCS, B
YaCTHOCTH, MHOTHE JIECHBIE TPABSIHUCTBIE BUJIbI, a TAKXKe BECEHHHE d(heMEepOH bl CTENe, MyCThIHb,
JMCTBEHHBIX JIECOB (MHOTOJICTHHKH C KOPOTKAM IIMKJIOM BEreTallid W JJTUTEIBHBIM JICTHHM
TTOKOEM).

OTnuunTenbHAs aJanTUBHAS dYepTa TEeOUTOB — 3allacaHhe 3HAYUTEIBHBIX KOJHYECTB
MUTATEIbHBIX BEIIECTB B MOJ3EMHBIX OpPraHax, YTO JaeT BO3MOXHOCTh OBICTPO BO300HOBHTH
pa3BUTHE BECHOH, a Ui A(PEeMEepONJIOB — BO3MOKHOCTh CTPEMHUTEIBHOTO pOCTa M Hadvasa
[[BETEHUSI B OYECHb paHHUE CPOKHU, KOT/Ia TeMIlepaTypHble yCIOBHs A (POTOCHHTE3a elle Majo
OmarompusATHBL. JTa (U3NOIOTHYECKas aJanTanus, OOECIeUMBAIOIIAs 3aHITHE BIAXKHOU
BECEHHEH HKOJOTMYECKOW HHINIM, TaK XK€ Ba)kKHA JUIs TeO(HUTOB B 3aCYLUIMBBIX pailoHaX, Kak U
MO3€MHOE TIOJIO’KEHHE TIOYKH BO30OHOBIICHUSI.
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HNHTEpecHO OTMETUTH, KAaKUM IYTEM Yy PAcTEHMi, NEPBOHAYAIBHO INPOPACTAIOIIMX U3 CEMSH
OJM3 TMOBEPXHOCTU IIOYBBI, Y€pe3 HECKOJIBKO JIET I0YKa BO300OHOBJIEHMSI OKa3bIBaeTCs Ha
JOBOJIBHO 3HAYUTENBHOW ITyOuMHE. Y MHOTHX T€0(UTOB Pa3BHBAIOTCS CIICIUAIBHBIC YTOJIICHHBIC
KOHTPAaKTUJIbHBIE KOPHHM, KOTOpbIE, BBICHIXas, COKPALIAIOTCS B IONEPEYHOM HAIPABICHUU HU
IIOCTENIEHHO, I'0Jl 33 TOA0M, BTATUBAIOT JIYKOBUILY WIH KIIyO€Hb B IIOUBY.

I'mapodutsl — BOAHBIE pAcTEHHMS C I[UIABAIOLIMMU MJIM TOTPYKEHHBIMU JIMCThSIMH,
OTMHUPAIOLIMMH Ha 3MMY; HOYKM BO300HOBICHHUS 3MMYIOT Ha JHE BOJOE€Ma, Ha MHOTOJIETHHX
KOpHEBUIAX (KYBIUIMHKH, KyOBIIIKM) WIM B BUJAE TYPHOHOB, OIIYCKAIOUIMXCS Ha JTHO OCEHBbIO U
BCIUIBIBAIOIIMX K BeCHE (BOJOKpAac, pACKH, pAECTbl U [1p.). bmaronapss NOCTOSHCTBY 3MMHUX
TEMIIEpaTyp B NPHJIOHHOM CJO€ BOJbl MOYKH TMAPO(GUTOB 3UMYIOT B elle Oosiee 3alMIICHHBIX
YCIIOBUSIX, YeM TIOYKH T'€0(UTOB.

Tepodutel. K »3T0i rpynme OTHOCAT MOHOKAapIHUYECKHE pACTEHUs, IEpeKUBAIOIINE
HEOIaronpuATHBIN Meproja (XOJOAHYIO 3UMY MIIM 3aCyIUIMBOE JIETO) B BHJE CEMSH WJIH CIOP.
Baxneilmas agantuBHas yepra 3TOW KU3HEHHOH, (OPMBI — CHOCOOHOCTH OBICTPO (YacTo B
OUEHb CHKATble CPOKU — HECKOJIBKO HE/EJIb) MPOXOAUTh FOJAUYHBIM IIUKI Pa3BUTHS OT CEMEHHU J10
CEeMEHHU, MCIOJIb3ysl ONaronpusTHbIE CE30HHBIE OSKOJIOTMYECKHE HUINM, WHOIZIA BECchbMa
KpaTKOBpEMEHHbIE. BO MHOTMX OTHOILIEHUSIX ceMeHa (CHOpbI) MPEACTABISAIOT Hanbosee HaaeKHbIN
croco® mnepexuBaHUs HEOJIAronpUATHOIO CE30HA, IOCKOJIbKY OHM CHAOXEHbl 3alUTON Kak
Mop(dooruueckoi (IJIOTHBIE HAPYXKHBIC IMOKPOBHI), TaK M (PH3MOJOTHYECKON (COCTOSHHE TOKOS,
UCKIIIOYAloIee BO3MOXKHOCTb ~ HECBOEBPEMEHHOTO  NpOpacTaHusi Jaxe MpH  CllydyailHOM
KpPaTKOBPEMEHHOM BO3BpaTe OJIaronpUsATHBIX yclIOBHii). HO OJHONETHUI LMK pa3BUTUS UMEET U
CBOM HEIOCTATKU: OTPAaHUYEHHYIO MPOJYKTHBHOCTb, & IIOTOMY U HEBO3MOXXHOCTb Il PACTEHUS
JOCTUTHYTh ~ OOJIBIIMX  pa3MepoB, 3aMETHO  BO3JEWCTBOBaTh Ha  cpely U ObITh
KOHKYPEHTHOCIIOCOOHBIM.

TepoduTsl MOBOIBHO CKPOMHO TPEICTABICHB B OOJACTSIX YMEPEHHOTO M XOJOJHOTO
KJIMMaToOB, HO BECbMa pa3HOOOpa3Hbl B apuIHbIX 30HaX. K HUM npuHajuiexar, HapuMep, CTerHbIe
U IYCThIHHBIE BECEHHHE d(eMepbl, 3aKaHUYUBAIOUINE LMK Pa3BUTHS /10 HACTYIUJICHUS 3HOMHOTO
jgeta. Y HEKOTOPBIX CTEMHBIX BUJIOB (porornaBHuK ceproporuit — Ceeatocephalus falcatus,
BecHsIHKa BeceHHsii — Erophila verna, Beponuka Becennsss — Veronica verna) Bererarus
JUINTCSI BCETO HECKOJBKO Henenb. CTonb K€ HENpOJOJDKUTENbHA KM3Hb MHOTMX ITYCTBIHHBIX
a¢emepoB. Cienyer 3aMeTUTh, UTO B PSJI€ CIy4aeB OTHECEHUE MYCTHIHHBIX TEPO(PUTOB K IpyIIe
3(peMepoB JIOBOJIBHO YCIOBHO, IOCKOJBKY MpPH JOCTaTOYHOM KOJMYECTBE Telja U OCaJKOB
BEreTalys y HUX HA4WHAEeTCs ropas3zo paHblle HACTYIUIEHUS! BECHBI — 3UMOW MJIM J1aK€ OCEHBI0 —
U JUINTCSA, TakuM o0Opa3oM, Heckojbko (MHorga no 8—9) mecsneB. Has3panue «ademepbi»,
TPaJULIMOHHO COXpaHsIeMOe, HalpuMep, B IMPUMEHEHMH KO MHOTMM 3HUMHEBEreTHUPYIOLIUM
OJITHOJIETHUKAM CpEIHEa3NaTCKUX IYCThIHb, 03HAYAET 3/1€Ch JIMILIb OYEHb PAHHEE 110 KAJIEHAAPHBIM
CpoKkaM (B KOHIIE BECHbI) OKOHYAaHUE BEreTaluy, CIBUHYTOM MO OTHOIIEHHUIO K OOBIYHBIM CpOKam
Pa3BUTHSA PACTEHUM YMEPEHHBIX HMIMPOT.

Ddemepbl U3BECTHBI HE TOJIKO B apUAHBIX, HO U B JIOCTaTOYHO YBJIQ)KHEHHBIX pailoHax, rje OHU
BCTPEYAIOTCS B MECTOOOMTAHUSX C OYEHb KPATKUM MEPUOIOM, OJAroNpHUSATHBIM ISl BEreTalHH.
Tak, B HIKHeM TeueHMM AMypa Ha Oeperax, B TE€UEHHE Io0Jla HEOJHOKPATHO 3aTOILISEMBbIX
MaBOJIKaMM, B MEXIIaBOJKOBbIE MEPHOJbI pa3BUBAETCS CBOeOOpazHas rpymnmna sgemepon (6onee
100 BH10B), Y KOTOPBIX BECh KU3HEHHBIM LIUKJI YKJIaAbIBaeTCs B 4—6 Heneb.

ITo xapakTepy CE30HHBIX IMKJIOB I'pyIIa Tepo(pUTOB JOBOJILHO HeoJHOpOo HA. OHa BKIIOYAET
OJIHOJIETHUKH HE3UMYIOIIHNE, WIN «IpOBBIe» (T. €. JAarollfe BCXOJbl BECHOH), 3UMYIOILIUE, WUIIU
«O03UMBIE» (BCXOJBl OCEHBIO), a TAaK)KE€ MOHOKApIHUYECKUE [BYJIETHUKU. Y HEKOTOPBIX BHJIIOB
MPOJOJKUTENIBHOCTh LIMKJIA Pa3BUTHUS MEHSIETCS B pa3HbIX ycioBusx. Hampumep, msatiuk Poa
annua, OJHOJICTHUM WM JBYJNETHUH B OOJNBIIMHCTBE pPailOHOB CBOEro OOIIMPHOIO apeana,
CTAHOBHUTCS MHOT'OJIETHUKOM B BBICOKOTOpPbsiX [lupeHeeB, HO CHOBa JBYJIETHUKOM TaM XKe, B
nonuHax. Hekotopele apkruyeckume pacteHuss — Jsoxeunas tpaBa (Cochlearia arctica),
npojgoMHUK ceBepHblii (Androsace septentrionalis) — B oKHOW dYacTH apeana SBJISIOTCS
IBYJETHUMH, @ B CEBEPHOM — MHOT'OJIETHUMU MOHOKapnuKaMu. ECTb TpaBsSHUCTBIE BU/IbI, KOTOPBIE
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B 3aBHCUMOCTH OT YCJIOBHM MOTYT OBITH TO MHOTOJIETHUMU F€MUKPHUIITOPUTAMH, TO IBYJIETHUKAMH,
TO oJHOJeTHUKaMU. VlHTepecHa rpyrna TepopUTOB, CHOCOOHBIX B T€YEHHUE OJTHOTO BEreTal[iOHHOTO
CE30Ha J]aBaTh JBE-TPU I'€HEPALUU [TOAPs] OJaroaapsi MpopacTaHUIO TOIBKO YTO CO3PEBIIMX CEMSH
(6e3 mepuoma nokost). TakoBel Mokpuma — Stellaria media, mactymss cymxa — Capsetla bursa
pastoris u ap.

Bce 3T 0cOOEHHOCTH ¥ OTKJIOHEHHSI PUTMHKH TPUBEIN HEKOTOPBIX aBTOPOB K MBICIH O TOM, YTO
TepouTel — rpymma emé He coBceM crabmibHas. [10-BUIUMOMY, 3TO MOXET OBITh CBSI3aHO C. €€
OTHOCHUTENIbHOM MOJIOZOCThIO Kak KU3HEHHOW ¢opMmbl. Jlpyroe, He MeHee BBIpa3UTEIbHOE
CBHJIETEIBCTBO €€ MOJIOIOCTH — IIOJIHOE OTCYTCTBHE TEPO(PUTOB CPer TOJTOCEMEHHBIX.

APYI'ME CUCTEMbI ’KU3HEHHBIX ®OPM U ITPUHIUIIBI UX TIOCTPOEHUSA

Cucrema xxu3HeHHBIX (opMm PayHkuepa He yHuUBepcanbHa. Hampumep, B Tponukax TUMU3ALUS
KU3HEHHBIX (POPM PACTEHUH, €CTECTBEHHO, JOJDKHA OBITh OCHOBAaHA HAa MHBIX NMPU3HAKAX, YEM B
YMEPEHHBIX MHpPOTax. B Tponuueckux 00JacTaxX OTCYTCTBYIOT CE30HHBIE MOHMKEHUS TEMIIEpaTyp,
OT KOTOPBIX TpeOOoBasloCh Obl 3aIIMIIATh MOYKKM BO30OHOBJICHHUS: TeMIepaTypa B T€UCHHE roja
HACTOJBKO MOCTOSIHHA, YTO €€ TOJAMYHbIC KoJieOaHMs, KaK MPaBUJIO, HE MPEBBIIIAIOT CYTOYHBIX.
OnHako B OTAETBHBIX pailOHAX TPOMUKOB HMEIOTCS HEOJAronmpusTHBIC Ui PACTEHHUN CE30HBI
(Ha3bpIBaeMble HEKOTOPHIMH aBTOPAMH «IKOJIOTHYECKON 3MMOM»): HallpuMeEp, MepephiB BereTaluu
M3-3a HEJOCTaTKa BJard B CyXOH M KapKui Mepuoj; OCTAaHOBKA PAa3BUTHUS IPU NEPUOIUYECKOM
3aTOIJICHUH JIECOB B AJUTIOBHANIBHBIX JIOJIMHAX, KOTJa MHOTHE JEPEBbsl TEPAIOT JIHCThA, U T. 1. B
CBSI3M C ITHM MHOTue Quroreorpadsl HCHIOIB3YIOT cucTeMy PayHkuepa W I TPOIHMYECKOM
PaCTUTENBHOCTH, OJJHAKO BHOCIT B HEe pa3HOOOpa3Hble U3MEHEHHS M JOMOJHEHHS, B OCHOBHOM
OTpakaromuye 0COOEHHOCTH MOP(HOJIOTHH (B TOM YHMCIIE BEJTMUMHY pacTeHui, popmy pocta, hopmy
KPOHBI, CTPOCHUE JUCTbEB U T. [I.), @ TaKXkKe CE30HHYIO MEPUOIUYHOCTH (BEYHO3EICHOCTh WIIU
pasHble THUIBI JUCTONMAAHOCTH). Tak, cpeau nepeBbeB ((paHepopUTOB) TPONMUYECKUX JIECOB
pa3iIuyaroT: JepeBbS C JOCKOBUIHBIMHU KOPHSMH, JE€peBbS C JIMAHOUJTHBIM  CTBOJIOM,
MONYSNU(HUTHBIE JEPEeBbsi, NAIBMBI U 1p. IIpumep HOBOIBHO APOOHOTO BBIIEICHUS KU3HEHHBIX
dopM B mpenenax OJHOM CHUCTEMaTHYECKON TpyNIbl MPEICTaBIseT pas/ielieHue MajlbM Ha
OJIHOCTBOJIbHBIE, TUXOTOMUYECKH pa3BETBIEHHBIE, OeccTeOeNbHble MadbMbl — I'e0(UTHI, Ja3aro-
1€ TalbMbl (DOTAHTH) U JP.

B Tponmnueckux 10KIEBBIX JIecax €CTh CBOEOOpa3HbIe )KM3HEHHBbIE ()OPMBI, OTCYTCTBYIOIUE B
YMEPEHHBIX IIHUPOTaX, HANpPUMEP TUTAHTCKUE TPABSHUCTBIE MHOTOJETHUKH, KOTOpBIE, IIO
Paynkuepy, H0KHBI ObITh OTHECEHBI K «TPaBSIHUCTHIM (paHepoduTaM», Tak Kak UX MOYKH BO300-
HOBJICHUS HaXOJATCS JOBOJIBHO BBICOKO HaJ 3emiie. KopHeBHIla y TakMX TpaB CIIyXkaT TOJIBKO
(GYHKIIMM BEreTaTHUBHOTO pPa3MHOXEHHUs, TaK Kak HET HeoOXOJAMMOCTH IepeKUBaTh
HeOnaronpuaTHbele nepuojbl. OueHb BEIUMK M CBOEOOpazeH 37ech M HAOO0p SMHPUTHBIX
KU3HEHHBIX (POPM.

B BbICOKOTOpBAX Tpomuyeckux oOmactel AQpUKU OmMcaHbl >KU3HEHHBIE (OPMBI, TaK)Ke He
YKJIaJIbIBAIOIINECS B paMKU cUCTeMbl PayHkuepa, HapuMep TMTaHTCKHE PO3ETOUHBIE «I€PEBBSI»,
y KOTOPBIX MPAKTUYECKU HET MOKOAIIMXCS MOYEK; KPYIHbIe OeccTeOebHbIe pO3ETOUYHbIE PACTEHUS
u np. HeOnarompusTHele NEpUOABI 3/1€Ch OIPEIENAIOTCS HE CTOJIBKO CE30HHBIMHU, CKOJBKO
CYTOYHBIMH pHUTMaMH Temieparyp (HOYHBIE 3aMOpPO3KM), K KOTOPBIM Yy pacTeHUi
BbIpa0aTHIBAIOTCSl CBOEOOPA3HbIE alalTalluH.

JUis pacCTUTEILHOCTH YMEPEHHBIX 00JacTel, B CBSI3U ¢ KOHKPETHBIMHU 3a/la4aMU UCCIIeIOBaHUN
pPacTUTENBLHOTO TIOKPOBa, OBUIM MPEAJOKEHbl pa3IMyHble CHUCTEMBl JKM3HEHHBIX (HopM
IIPUMEHUTENBHO K OTJEIbHBIM I'PYIIIaM pacTeHui U Tunam pacrtutenpbHoctd. B 1915 r. I'. H. BeI-
COIIKMM pa3paboTaHa cucTema Jisl CTeNHbIX cooluiecTB ora Poccum.

Bnocnenctsuu ona Obuta pazButa u nomnonHeHa JI. M. Kazakesuuem (1922) u no cux mop
IIMPOKO  MPUMEHSEeTCSl TIpU  aHallu3€  pacCTUTENbHBIX  COOOIIECTB, COCTAaBJIEHHBIX
TPaBSIHUCTBIMM MHOTOJIETHUKAMH. 3a OCHOBY BBIJICJIEHHS >XKU3HEHHBIX (OPM aBTOPHI B3SUIU
croco0 BEreTaTUBHOI'O Pa3MHOXKEHUS U pACCEIeHHs PACTEHUH, B CBSA3H C 4eM OO0JbI10e BHUMaHUE
YACIEHO CTPOEHUI0 HUX TMOJ3eMHBbIX opraHoB. Mccnengys pacturenbHocTs CapaToBCKOR
obmactu, JI. M. Ka3zakeBuu Ha OOJBIIOM MaTepuaje IMOKa3ajl AKOJOTHYECKYIO MPUYPOUYECHHOCTH
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KU3HEHHBIX (OPM TPaBSHUCTHIX MHOTOJICTHHKOB: HampuMep, MpeodiajaHue CTep KHEKOPHEBBIX
pacTeHMii Ha MeJIOBBIX OOHA)KEHUSIX U B CYXHX CTEIsIX, KOPHEBHILHBIX — B JIecaxX U T.1.

OTa cucTemMa MoCIyXXUiIa OCHOBaHHEM /sl 0oJiee AeTaTu3UPOBAHHON M YCOBEPIIEHCTBOBAHHON
CHUCTEMBI JKU3HEHHBIX (POpPM CTEMHBIX pacTeHud, npemioxeHHon B 1955 r. M. C. llansitom n
OCHOBAaHHOHW Ha TaKMX PasHOOOpA3HBIX NMPHU3HAKAX, KaK MPOJOJDKUTEIBHOCTh KU3HU, opMma poc-
Ta, KOJMYECTBO IUIOJOHOIIEHHWH, CIIOCOO BEreTaTMBHOIO PAa3MHOKEHMS, CTPOCHHE KOPHEBOH
cucTeMbl U Jp. I'pynna MHOIOJETHUKOB pa3jelieHa Ha MOHOKapnuKu U noiukapnuku. Cpenu
TPaB-NOJIMKAPIIMKOB Pa3INYAIOTCS JJIUTEIbHOBEIETUPYIOLINE U KOPOTKOBEr€TUPYIOLUe (BECEHHUE,
JIETHUE ¥ OCEHHHUE); MPH JAaJbHEHUIIEM MOpa3eJICeHIH BBIICISAIOTCS TPYIIBI )KU3HEHHBIX (OpM
10 XapakTepy pocTa (0CeBble, IEPHUCTBIE, ITOJI3YUHE) U CTPOCHUIO IOJ3EMHBIX YacTel.

Crenyer eme ynoMsiHyTh O CHCTEME KU3HEHHBIX (DOPM JIyTOBBIX PACTEHUH, NpeiokeHHoi B. P.
Buibsimcom (1922). U3 ee pasnenoB B OOTaHMYECKH OOWMXOJl BOILLIO JICJICHHE 3J1aKOB IO THITY
KyIIeHHUs (KOPHEBUILHBIE, PBIXJIOKYCTOBBIE, IIJIOTHOKYCTOBBIE), OTpaKalollee HE TOJbKO
MOp(OJIOTHUECKUE YepThl PACTEHHM, HO M OCOOEHHOCTH IOYBEHHOW cpenbl, K KOTOPOH OHHU
npuypoueHbl. Tak, yMEHbIIEHUE 107U KOPHEBUIIHBIX 3JIaKOB M YBEIMYEHHUE IIOTHOKYCTOBBIX
OOBIYHO CBSA3aHO C YIUIOTHEHHEM IOYBBI M YXY/IIEHUEM €€ adpaliH.

Ha »sxonoro-mopdonornueckom mnpunHmune moctpoena cuctema HW. I'. CepeOpsikoBa
(1962, 1964), paspaboraHHas B OCHOBHOM [UIsl JPEBECHBIX MU KyCTapHHKOBBIX (opm. OH
OTIpe/IeNsieT KU3HEHHYIO (popMy Kak cBOeoOpa3HbIi oOmuid 00MHK (rabUTyC) rpyNIbl pacTeHUN
(BKJIFOYAsl UX HAJ[3EMHbIE U TOA3EMHBIE OpPraHbl — MOJ3E€MHbIE IOOETH U KOPHEBBIE CUCTEMBI). DTOT
rabuTyc BOSHUKAET B OHTOI'€HE3€ B PE3y/IbTaTE POCTA U PA3BUTHUS PACTEHUS B ONpPEAECICHHBIX
ycinoBusx cpelbl. OH BbIpakaeT MPUCIOCOOJIEHHOCTh K HamOojee MOJIHOMY HCIOJIb30BAaHUIO
BCEro0 KOMILJIEKCA YCJIOBMH MECTOOOMTAHHS, MPOCTPAHCTBEHHOMY DACCEJICHUI0 U 3aKPEIUICHUIO
TEPPUTOPHUHU.

N. T. CepebpsikoB 0co00 TOAYEPKHBAET, 4YTO JKU3HEHHas QopMa — Kareropus
Mopdoornueckas. Eciu npucrnoco6iieHust K o1HOMY (DakTopy cpesibl y SKOJIOTHYECKUX THUIIOB —
KcepopUTOB, ME30(pUTOB, TAIOPUTOB U T. 1. — HE 0053aTEILHO OTPAXKAIOTCSI HA BHEIIHEM OOJIMKE
(MOTYT MATH TO MYTH BHYTPEHHHX, (PU3UOJIOTMUECKUX aJamlTailu), TO MPUCIIOCOOIEHHOCTh KO
BCEMY KOMILIEKCY (DaKTOPOB JOCTUTAETCSl U3MEHEHHEM POCTa (er0 MHTEHCUBHOCTH, HAPABJIEHUS,
IPOJOJDKUTENIBHOCTH) M PA3BUTUS PACTEHHMM, a TakXe JJIMTEIbHOCTH >KU3HU BereTaTHBHBIX
opraoB. [IoHSATHO, YTO B MEPBYIO OUYEPEb 3TO OTPAXKAETCS HA BHEIIHEM OOJIMKE U OCOOEHHOCTSIX
MOP(OJIOTHH PACTEHHUSL.

Knaccuduxanus xusHeHusix popm U. I'. CepebpsaxoBa noapoOHo pazpaboTaHa sl JPEBECHBIX,
KYCTapHUKOBBIX M KYCTapHUYKOBBIX pacTeHUW. B Hel BplIeNeH psa NOApa3AeIeHUH Mo
MPUHIUITY CONOAYMHEHUs. boyee KpynHble (OTAENbl) AeNsITCS Ha MEHbIINE (TUIIBI), KOTOpbIE B
CBOIO Ouepelb BKJIIOYAIOT Oojee Menkue moapaszaeneHus. OTAenbl W TUMBI BBIJIEIEHBI I10
XapakTepy CTPYKTYpbl U JUIMTEIbHOCTH >KM3HU HAA3EMHBIX CKEJIETHBIX OCeH; JajpHenIias
JeTanu3alus UIEeT MO Mpu3HakaMm (OpMbI pocTa, CTPOSHMS HAA3EMHBIX M MOA3EMHBIX OPIaHOB,
BEreTaTUBHOTO pa3MHOXKeHUS u T. N. Tak, ornen «J/lpeBecHble pacTEHHUs» BKIIOYAET BUIBI,
KOTOpbIE MMEIOT BO3BBIIIAIOIINECS HAJl YPOBHEM ITOUBBI MHOTOJIETHUE CKEJIETHBIE OCH, B OOJbIIeH
WIA MEHbILIEH CTETEeHH OJPEeBECHEBIINE: TUIl «IAEPEBbS» C MHOTOJETHUM (IECATKH M COTHH JIET)
CTBOJIOM BbICOTOM OT 3—5 n0 150 M; TN «KyCTapHUKHM», MMEIOIIME HECKOJIBKO (MM MHOIO)
HAJ3EMHBIX CKEJICTHBIX OCEH C IIMTEIBHOCTHIO KM3HU 10—20 j1eT u BeICOTOM OT 1 10 5—6 M; THII
«KYCTapHUYKHN», Y KOTOPOIO MMEETCSI 3HAUMTEIIBHOE KOJMYECTBO BETBSIUXCS CKEJIETHBIX OCEil,
CBSI3aHHBIX JIPYT C OPYrOM HAA3€MHO WJIM TOJ3E€MHO M IOCIEJ0BAaTEIbHO CMEHSIOUIUXCS B
TEUEHHE OHTOIEHEe3a; MJIUTEIBHOCTh MX JKU3HMU HE mpesblmaer 5—10 ser, a BbIcoTa - OT 5 10
50— 60 cm. JlanpHeiimee moapaszesieHHe MOXXHO MPOMUTIOCTPHPOBATh Ha TPUMEPE JIEPEBHEB.
Cronp ke moapoOHO pa3paboTaHa KiIacCU(pHUKAIMS KU3HEHHBIX (OpM M B JIPYTUX KPYIHBIX
paznenax cucreMbl CepeOpsikoBa.

HekoTtopsie aBTOPHI B MOHATHE MPUCITIOCOOIEHHOCTH KU3HEHHBIX (OPM K Cpesie BKIIOYAIOT U
MO3UIIMI0 PACTEHUs] B PACTHUTEIILHOM cooOmiecTBe: Tak, mo ompeaeneHuio b. A. Tuxommpona
(1963), mox xu3HeHHOU (OPMOH B LIMPOKOM CMBICIIE CIEAyeT MOHUMAaTh (HOpMy YKMBAEMOCTH
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pacTeHMi, UX COCYIIECTBOBAHMS CO CBOMMU COCEASIMM U OKpy»karolei cpenoi. I'. M. 303ynnHbM
(1959) paspabGorana cucrtema >KHU3HEHHBIX (OPM Ha OCHOBE CXOJICTBA MPHUCIOCOOJICHUN IS
yIepKaHUs PAaCTUTEIBHON 0COOBIO MIIOIAN MUTAHUS M PACIIPOCTPAHCHUS 1O HEH.

KpoMme cuctem x)u3HeHHbIX (GOpPM OOLIEro 3HAYECHUS U3BECTHBI U 0oJee JOKaJIbHBIE,
pa3paboTaHHbIE IIPUMEHHUTENILHO K ONPENEIEHHOMY PETMOHY WM THUIy PacTUTENbHOCTH. B 3Thx
Clly4assXx OHM OOBIYHO OTJIMYAIOTCS OOJIBIION NOAPOOHOCTBIO M UCHONB3YIOT BEChbMA TOHKUE JIETaIN
CTpoeHus 1 00pa3a KU3HU pacteHuid. Tax, B enoBbIx Jiecax TaexkHo# 30061 PO B. H. Cykaues (1928),
YUUTBIBAs BHEIIHUH 00JIMK, CIOCOO MUTaHMS, JUCTONAJHOCTh WIIM BEUHO3EJICHOCTh, TEHEBBIHOCIH-
BOCTh M JAPYrH€ NPU3HAKH, PA3IMYACT CIEAYIOIINE TPYIIbl KU3HEHHBIX (POPM: TEHEBBHIHOCIMBBIC
MHUKOTpPO(HBIE XBOWHBIE (€/1b, IUXTA); JAJUHHO-KOPHEBUIIHbIE MMKOTPO(HbBIE TpPaBSIHUCTHIE
pacTeHusi TEHEBOTO TUIIA; JJIMHHOKOPHEBHIIHBIC TPABSIHUCTbIE MUKOTPO(HI C JTUCTHSIMH OpyCHHUY-
HOIO THWIA; 3JIAKOBHUJHBIC 3MMHE3EJICHBIE PACTCHUS TEHEBOI'O THIIA; TEHEBBIE TPaBbl C
KJICHCTOTaMHBIMH I[BETKAMU; BEYHO3EJIEHBIC UIJIO-THCTHbIE MUKOTPO(HbIE TPaBbl; 3MMHE3EIICHbIE
MUKOTPO(HBIE KYCTapHUYKH; JICTHE3€JEHblE KYCTAPHUUKH; MOJYCanpopUThI; carnpouThl;
[I0JIyTIapa3uThI.

Henp3s He 3aMeTUTH, YTO MOYTH BO BCEX ITUX CHCTEMax (a TakKe BO MHOTUX JPYTHX, HE
YIIOMHHAEMBIX 3/I€Ch) B KaueCTBE KPUTEPHs NPUCIOCOOICHHOCTH PACTEHHsI K Cpele B MEPBYIO
oyepeb pacCMAaTPUBAIOTCS MPHU3HAKK CTPYKTYpPHI (IOYEMY MHOTJA U CaMO IMOHITHE >KU3HEHHOU
(OpPMBI OTIPEACTISIOT KaK «CTPYKTYPHBIA THI pacTeHUI»). MeXay TeM MpUCIIOcOOIeHNE paCTEHHS K
cpene uAeT He TOJbKO ITyTeM BBIPAOOTKHM COOTBETCTBYIOIIMX OCOOEHHOCTEH CTPYKTYphl, HO
BKJIIOYA€T W QJalTUBHBIC W3MEHEHHA (U3UOIOTUYECKUX MPOIECCOB, XMMHUYECKOTO COCTaBa
pacTeHus, CE30HHBIX PUTMOB pa3BuTus U T. O. llpenmodreHuwe CTPpyKTypHBIM INpU3HAKAM B
BBIIEJICHUM JKU3HEHHBIX (OpPM OTHAaeTcs OT4acTU H3-3a CPABHUTEJIbHOW JIETKOCTH UX
HaOJII0JeHHUsI, OTYACTH TOTOMY, YTO HHPOPMAIMHU 00 3KOJIO0ro-(pU3n0I0rH4ecKiX 0COOEHHOCTSIX
pacTeHuil B €CTECTBEHHBIX YCIOBUSIX OUYE€Hb MaJIO.

B nocnennue ronsl coperckumu reoborannkamu (E. M. JlaBpenko, B. M. CBemiHUKOBOI1)
NPEeAJ0KEHO MOHATHE 00 «3KoOMoMoOp(dax» — TUIAX PACTEHUH, YCTAHOBIIEHHBIX HE TOJIBKO
[0 CTPYKTYPHBIM OCOOEHHOCTSIM, HO U IO TE€M 3KOJOro-(hM3MOJOrMYEeCKUM CBOMCTBaM, KOTOpBIE
MTOKAa3bIBAIOT OTHOIICHNE PACTEHUH K BeAYyUIUM (akTopaM cpeisbl. s Toro yToObl yCTAaHOBUTH U
OXapaKTepu30BaThb 3T THUIBI, TpeOyeTcs BCECTOPOHHEE H3y4YEHHE >KM3HM pacTeHMid Kak B
€CTECTBEHHBIX YCIIOBUSIX, TaK W B HCKYCCTBEHHO CO3JaHHbIX (IIUTOMHUKH, KaMephl
UCKyCCTBEHHOTO kimumata). Ilporpamma wuccinenoBanuii sxo6umomopd, mnpenaoxeHHas
aBTOpaMH, BKJIIOYAET XapaKTEPUCTHUKY pa3BUTHsS pPAcTeHHUs] B OHTOreHe3e (pocT, AMHAMHUKa
noberooOpazoBaHus M T. [.), AHATOMHM JIUCTa M KOPHS, OIBUIEHHS, OOpa3oBaHUSA U
pacrnpocTpaHeHUsl CeMsH; CE30HHOM M CYTOYHOM AMHAMUKU (DOTOCHMHTE3a, JIbIXaHUSl, OCHOBHBIX
IIOKa3aTeJIel BOJHOIO pEXHMMa, MHUHEPAIbHOIO NHMTAHUS; YCTOMYMBOCTH K OKCTPEMaIbHBIM
(dakTopaM; HaKOHEIl, XapaKTEPUCTUKY H3MEHUYHMBOCTH HKOJIOro-(h)U3HOJOTUUYECKHX CBOMHCTB Y
pacTeHHil U3 pa3HbIX yacTell apeana Buia. JomKHBI OBITH TakXke HCCIEIOBAaHbl KOHCOPTHUBHBIE
CBA3M PACTEHHMI B COOOIIECTBE C JAPYTMMH PACTEHHUSIMU U >KMBOTHBIMHU. SICHO, 4YTO CTOJb
oOImMpHas U TPYJOEMKas MporpaMMa Ioj CHIY JIMIIb OOJBIIOMY U XOpOIIO OPTaHU30BaHHOMY
KOJUIEKTUBY, COCTOSIIIEMY M3 CHEIHUAINCTOB pa3HbIX mpoduiel. [losToMy B KauecTBe 0OBEKTOB
HCCIIEIOBAaHHM CIIEyeT, M0 NPEeAIOKEHHIO aBTOPOB, BEIOMPATH JIMILL HEMHOTHE HanboJjee BaKHbIE
BUJBI — 3IU(UKATOPBl — 30HAIBHBIX TUIIOB pacTUTeNbHOCTU. llomyueHHas mHbopMmaius naer
«CHHTETHUYECKOE TPEACTABICHUE O PACTEHUM KaK LEJOCTHOM OpPraHu3Me» U BO3MOYKHOCTh
OXapaKkTepU30BaTh JKU3HEHHbIE (OpPMBI KaK «TUIOBBIE aJaNTallUOHHBIE CUCTEMBI Ha
opranu3meHHoM ypoBHe» (E. M. JlaBpenko u B. M. CeemnnkoBa, 1966).

BrniepBeie mo mporpamme, OIM3KON K MpeuiokeHHOW, B KoHIEe 60-x — Hayane 70-X TofoB
borannueckum u 3oonornuyeckuMm uHcTHTyTaMu AH CCCP 06bUIO MpOBEAEHO HCCIEIOBaHHE
KCepO(HMIIbHBIX MHUKPOTEPMHBIX JE€PHOBUHHBIX CTEHHBIX 3J1aKOB (HECKOJbKO BHIOB KOBBLISA,
THITYAK U Jp.).

B 3apy0exxHoil 00TaHWKE CXOJHBIC WJICW HAILIWA BBIPAXEHUE B MOHATHH IEHOTHIIOB (JlaHCpo)
—Tpynn pacTeHUd (WIM >KUBOTHBIX), HMEIOUIMX OJMHAKOBBIM TraOUTyC, XHM3HEHHBIH IIMKII,
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MEPUOIMYHOCTh U CXOJHBIH OOMEH BeHIeCTB. XapaKTepUCTUKA ILEHOTHUIIOB JOJDKHA BKIIOYATH:
pasMepbl pacTEeHUsT W €ro OTAEIbHBIX dYacTed ((popmMy M cTpoeHHE IHCTHhEB); (EHOJOTHIO,
¢u3HONOrHYecKre I0Ka3aTelu; paclpoCTpPAaHEHHE 3a4aTKOB; a TAaKKe psAI IPU3HAKOB, IO
KOTOPBIM MOXHO OIEHHUTh CTEIECHb y4acTUSl PACTCHUSI B KPYrOBOPOTE BEIICCTB DKOCHUCTEMBI (MH-
TEHCUBHOCTh HAKOIUICHUS OPTaHUYECKHUX BEIIECTB, UX OTUYXKJICHUS M MOBTOPHOTO BOBIICUCHHS B
KpYT'OBOPOT).

Hcnonp30BaHNe MHOTOYMCIICHHBIX M PA3HOCTOPOHHUX MPU3HAKOB KU3HEIACSITEILHOCTH PACTCHUN
JUIsS. TUTHM3AIMN UX OTHOIIEHHSI K Cpe/ie CBSI3aHO C OTPOMHOM 3aTpaToil Tpyna. Ho ects u emie
OJTHO 3aTPyJAHCHHE: B 3TOM CJIydyae OUYCHBb HEIIETKO HAMETUTHh TPYIINbI, COBIAJIA0 IIIHE 0 BCEM
NpU3HaKaM, — MPHUXOJHUTCS MpHOeraTh K BechbMa JpOoOHOMY BbLIeNeHHI0 Tpymi. He cimywaitHo
HEKOTOPBIC aBTOPHI MPUXOMAAT K MBICIIH, YTO «KaXIABIA BHUJI MIPEJICTABISCT HETIOBTOPUMYIO CUCTEMY
9KOJIOTO-OMOJIOTHYECKUX MPUCTIOCOOICHUH U MOXKET pacCMaTpPHUBAThCS KaK OT/ICJIbHAS JKU3HCHHAsS
dopma» (B. H. Tomybes, 1968, c. 1092). SIcHo, 4TO B TakoM cCiy4ae HCYe3aeT cama Hjes
YKU3HEHHOU (POPMBI KaK TUTIOBOM KaTETOPHH.

KvzaeHHble GOPMBI KUBOTHBIX.

Knaccudukanus >kxu3HEHHBIX (DOPM KMBOTHBIX 3aBUCHUT OT IPHHIIMIIOB, MOJOXCHHBIX B HMX
ocHoBy. Hammpumep, no JI.H. Kamkaposy (1945):

l. [TnaBatomue Gopmsi.

1. YHCTO BOJAHBIC: a) HEKTOH 0) IUIAHKTOH B) O€HTOC

2. MOJIYBOJHBIC : @) HBIPSAIOIINE 0) HEHBIPSIONINE B) JTUIIb TOOBIBAIOLINE U3 BOJbI MUY
Il. Potomue popmer.

1. AOCONIOTHBIC 3eMJIEPOH (BCIO JKU3HB ITPOBOISAIINE 10T 36MIIEH )

2. OTtHOcUTEIbHBIE 3eMJIEPOH (BBIXOSAIINE HA TOBEPXHOCTD)

1. Hazemnsbie Gpopmel.

1. He nenaronue Hop: a) Oeraroriyie 0) MPBITAONINE B) MOJI3AOIINC

2. Jlenaroniyie HOPHI : a) Oeraroriye 0) MPhIrarIIre B) MOJ3AI0NINE

3. ’KuBoTHble ckan

V. JpeBecHble na3zatommue GopMbl

1. He cxonsmue ¢ nepeBbeB

2. JInmp na3aromye no AepeBbiM
V. Boznyminbie popmbl

1. JloObIBaroIIKe TUIILY B BO3AYXE
2  BeicMarpuBaromiye Mumry ¢ BO3ayxa.

XKuzHeHHble (OpPMBI BBLACIAIOTCA B IMpezenax JiIo00oM TaKCOHOMHYECKON TPYIIIbI KUBOTHBIX,
XapaKTepU3yoIeics 3KOJIOTHYECKUM Pa3HOO0pa3ueM BUJIOB.

Otpsn HacexomosiiHbIe:

Hazemuble popmbl — 3emitepoiika, €x

3eMHOBOAHBIE (POPMBI — KyTOPA, BHIXYXOJIb

[TonzemHo-poromue GopMbl — KPOT, 31aTOKPOT

Bo BHemHeMm o00JMKEe NTHII TPOSIBISIETCS WX TMPUYPOUCHHOCTh K ONPEACNEHHBIM THUIIAM
MECTOOOUTAaHMM W XapaKTep MEePeBIKCHUsS NPU JTOOBIBAHUH MUIIK. B CBS3M ¢ 3THM pa3inyaroT
IITHLI;

. JpeBecHOil paCTUTEIBLHOCTH;

° OTKpBITBIX TPOCTPAHCTB CYIIIH;

. Bbonot u oT™menei;

o BoaHbix mpocTpaHCTB.

B kaxx0ii U3 9TUX TPYMN BBIACIAIOT crielupuyeckue GopMbI:

1. JloObIBaroIMe MUIy ¢ MOMOIIBIO JIa3aHusl (TIOMyrau, ASTIbl, MHOTHE BOPOOBHHBIE).

2. JloObIBatommye numLy B mojiéTe (Ha OTKPBITBIX MECTaxX — PIKaHKOBBIEC, JTMHHOKPBUIbIC; B

Jiecax — COBBI, KO30/I01; HaJl BOJION — TPYOKOHOCHIE).
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3. Kopmsmuecs npu nepeaBm>XeHUHM 10 3eéMile (OTKPBIThIE IPOCTPAHCTBA — KYPaBIIH,
CTpaychl; JIECHbIE — KypUHbIE, KUBH; Ha 00JI0TaX U OTMEIAX — roJieHacThle, (PIIaMUHTO).

4. JloObIBaroOIIIME MUY C IMTOMOIIBIO MIJIABAaHUS M HBIPSHUS (Tarapbl, TyCUHBIC, THHTBUHBI).
VY pbI0 pa3nuyaroT cieayromue TUIbl Gopm Tena:
J CrpenoBuanslii (capran)

. ToprienoBuHBIN (CKyMOpHs)

) CrutronieHHbIH ¢ OOKOB (J1e1)

. Turn ayHBI-pBIOBI

J Tun kam6ansl

. 3MeeBUIHBIN (YTOPB)

. JleHTOBUIHBIH (CETBASTHON KOPOIIH)

. ITnockuii (ckar)

. [NapoBUIHBIH (KY30BOK)

VY nacekombix B.B. fIxonToB (1969) BeigensieT ciaeayromiye >Kxu3HeHHbIe POPMBI:

. ['e00MOHTEI — OOUTATETH TOYBBI

J OnureoONOHTHI — oOuTaTen 0oJiee UM MEHEe OTKPHITHIX Y4aCTKOB TTOYBBI

J ['epnieTOOMOHTHI — JKMBYIIME CPEIU OPTaHUYECKHMX OCTATKOB Ha IOBEPXHOCTU IOYBHI,
10J1 ONaBILIEN JIUCTBOM

J XOpTOOMOHTHI — 0OUTATENH TPABSIHOTO MTOKPOBA

. TamMHOOMOHTHI U IEHAPOOMOHTHI — OOUTATENIN KYCTAPHUKOB U JIEPEBHEB

. KcnnoOnoHTsl — oOuTaTeNn 1peBeCHHBI

. ['uapoONOHTEI — 0OUTATEN BOAHOM CPEIIBL.

JIEKIIMA 10.
BUOTUYECKHUE B3AUMOOTHOIIEHUS

JKuBble opraHu3Mbl HaXOATCA APYT C APYTOM B ONPEAENEHHBIX OTHOLIECHUSX. JTU OTHOUICHUS
MOTYT OBITh CHUMOMOTHYECKMMH, JUOO aHTUOMOTHYECKMMHU. OJHAKO MOXKET OBITh W TaK, YTO
COBMECTHO OOMTAaIOIINe Ha OAHOW TEPPUTOPUHM OPTaHU3MBI HE BIMSIIOT JIpyr Ha apyra. Takas
(dhopma OTHOIICHUH HA3bIBAETCS HEUTPATHUZMOM.

CymiecTByeT HECKOJNBKO TOYEK 3pEHUS Ha KIAaCCH(PHUKAIUI0 OHOTHYECKMX OTHOIICHUH.
Hanpumep, H.I1. HaymoB 1 A.I'. BOpoHOB BBIAEISAIOT TPH OCHOBHBIX TUIIA OTHOILIEHUH:

. COXUTEIBCTBO;

. HECOBMECTUMOCTH;

. Oe3paznuyHas TEPIUMOCTb.

I[pyT M€ 5KOJIOTH BBIACIAIOT Y€THIPC TUIIA OHMOTHYECKHX CBS3CH:

1. B3anmMonose3Hble OTHOILIEHHUS, TPU KOTOPBIX 00a OpraHu3Ma, BCTYINAOLIe B KOHTAKT,
IIOJIy4arOT BBITONY.

2. ITone3Ho-HEUTpaIbHbIE OTHOLIEHUS, IIPU KOTOPBIX OJWH OPTaHU3M IIOJIY4aeT MOJb3Y, a
JpyToil WM HE YyBCTBYET Bpe/ia, WM UCIIBITHIBAET €ro B c1aboil Mepe.

3. Ilone3Ho-BpeIHbIE OTHOLIEHUS, IIPU KOTOPBIX OAWH OPraHU3M IIOJIy4acT SBHYIO
0JIb3Y, IPYTON UCIBITHIBAET OYEHb CUJIbHOE YTHETEHUE U JJaKe THOeIb.

4. B3anmMoBpeHbIe OTHOIIEHUS, PH KOTOPBIX 00a OpraHu3Ma HCIBITHIBAIOT YyTHETEHHE.

B3aumooTHOIIEHUS MEXTy )KHBOTHBIMHU, PACTEHUSIMU U MUKPOOPTaHU3MaMHU (MX eIllé Ha3bIBAIOT
KOAIMsIMHK), YPE3BBIYafHO MHOTOOOpPa3HBI. YUEHBIC pa3[eNsIioT MX Ha TpPSIMbIe U KOCBEHHBIC
(omocpenoBaHHbIE).
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[IpsiMble CBSI3aHBI C HETIOCPEACTBEHHBIM BO3/ICHCTBHEM OJJHMX OPTaHU3MOB Ha JIpYTHe, OKa3bIBast
IIOJIE3HOE MM BpEJHOE BO3JEHCTBUE Ha OpraHbl Tena, (U3MOJIOTMYECKUE MPOILECCHI,
KHU3HENEATENPHOCTh OpraHu3Ma W ero mnopejeHue. Hampumep, MOBHIMKA, MUTAIOMIASCS COKaMHU
KJIeBepa, YrHETaeT €ro, He TOJbKO IOAABIAS PAa3BUTHE BETETATUBHOW MAacChl, HO M 3aMETHO
3aJiepKUBast Pa3BUTHE PACTCHHUS.

[IpsiMoe, MONOXKUTENIbHOE BO3/IEHCTBUE OKA3bIBAIOT I'PUOBI-MUKOPHU3000pa30BaTe, Ha BBICIINE
pacrenus. Ilocenssch Ha KOpHSAX pacTeHUH TH(B rpuba 00ECIeYMBAIOT BBHICHIEE pPACTCHHE
OosbLIel BcachlBaTeNbHON CIOCOOHOCTHIO. [I0BEPXHOCTH CONPUKOCHOBEHUS KJIETOK KOPBI KOPHS U
rud B mukopuse B 10-14 pa3 GoJbie, yeM MOBEpXHOCTh KOPHEBBIX BOJIOCKOB KOPHSI.

M3BecTHO, 4TO B CMELIAHHBIX JiecaX €Jlb U COCHA CHJIBHO CTPAAal0T OT OXJIECTHIBAIOILEIO
neiicTBUsl BeTBEH Oepés3bl. PackaunBasch OT BeTpa, TOHKHE, XJIECTKUE BETKH OEpE3bl PaHAT XBOIO
ey, cOMBAaIOT MATKHe Mojozble Uriibl. OueHb 3aMETHO 3TO CKa3blBaeTCs 3MMOH, KOrja BETBU
0epé&3bl OE3MUCTHBI.

KocBeHHbIE B3aMMOOTHOILEHHS 4aCTO MPOSBISAIOTCS B TOM, YTO PACTEHHsI CBOUM IIPUCYTCTBUEM
M3MEHSIOT PEKUMBI a0MOTHYECKUX (aKTOPOB Cpenbl ISl JKUBOTHBIX W JPYTUX pPaCTCHHUN
(HanmpuMep, 3aTCHSIOT).

Jlpyroii mpuMep OIOCPEIOBAHHOTO B3aMMOJCHCTBHS KHBOTHBIX HPUBOJUT aAMEPHUKAHCKUN
yuénbiii E. Onym. B mitate J[»opaxkusi, B 60JOTHCTBIX MECTaX, B BBICOKUX TPaBSHUCTBIX 3apOCisIX
KUBYT MaJieHbKas NMTUYKA — OOJIOTHBIA KPATUBHUK M HEOOJBIION TPHI3YH — pucoBas kpbica. Oba
MUTAIOTCS HACEKOMBIMM, YJIUTKAMH, a Kpblca enlé MOoeAaeT MENKHX KpaOoB M ceMeHa OOJIO0THOro
puca. BecHoil u JIeTOM KpamMBHHUK CTPOMT KpyIJble THE3MA W3 TPaBbl, TJI€ BHIBOJUT ITEHIIOB.
OpnHako B 3TUX THE3AX JHOOUT MOCENATHCS PUCOBAs KpbIca. 3aHMMasl UX, KpbIca pa3opsieT THe3]o0,
¥ TE€M CaMbIM 3aMETHO BIIMSET HA YHCICHHOCTD MOMYISAINAN KpauBHUKA. ECIM 4MCIEHHOCTh KpBIC
BBICOKA, TO YHCIIEHHOCTb KpPAIIMBHUKOB pe3KO CHMXkaercs. OJHAKO CYLIECTBYIOT (aKTOpBHl,
OTPaHUYMBAIOUINE YHUCIEHHOCTh KPBIC, MOITOMY IIOTHOCTh KPBIC HEBENHKA, YTO TIO3BOJISIET
O0JIOTHOMY KpPAIMBHUKY COXPAHATHCS B JAHHBIX MECTOOOHUTaHMSX. 34€Ch Mbl BUJIUM KOCBEHHOE
BJIMSTHHE PUCOBOM KPBICHI Ha OOJIOTHOTO KPAITUBHUKA Yepe3 THE3IO.

TunuyHbI pUMep 0MOCPE0BaHHOTO BIAMSHUS OHJATPBI Ha BHIXYXOJIb.

Taxke W3BECTHBI Cciy4adW, KOTJa IayTWHA, YCTWJas, KaK MOKPBIBAJIOM 3apOCIH BOJHBIX
pacTeHHil, cryThIBaja HOTH JbIcyxaM. Kak U3BeCTHO, 3T NTHUIIBI CIIOCOOHBI TUIaBaTh M «OeraThy 1o
BOJIC, HO CO CBS3aHHBIMH IAyTHHOW HOTaMH JIbIcyXa Oerath mo Bojae He Moxer. Habmromenwus,
IIpOBE/IEHHBIE B JienbTe Boary, mokasaiu, 4To B IHU MaccoBoro J€ra nayTuHsl y 50% JbicyX jarmbl
OKa3bIBAIOTCS KPETIKO CBSI3aHHBIMH KT'yTaMH ITayTHHEI.

B3auMonelcTBHs KUBBIX OPraHU3MOB KJIACCU(PULUPYIOT TaKKe C TOYKH 3PEHHUS MX PEaKLUu
Apyr Ha Apyra. B gacTHOCTH, BBIAENSIOT TOMOTHIHMYECKHE PEAKIMH, O KOTOPBIMH TTOHHMMAIOT
B3aUMOJICHCTBHS MEXAY OCOOSIMH OJHOTO M TOTO K€ BHJa (Hampumep, 3PpQeKT Ipymnmsbl, 3alura
KOPMOBOT'O y4acTKa), U FE€TEPOTHUITMYESCKHIE — KOAITMH MEX]Ty WHANBHYYMaMHU Pa3HbBIX BUJIOB.

Cumbuomuueckue OmHOUEeHUS.

CuMOMOTHYECKMMH OTHOIICHUSMH HA3bIBAIOT TaKWe OTHOIIECHUS B COOOIIECTBE, MPH KOTOPHIX
YYaCTHHUKM H3BJIEKAIOT OT COBMECTHOTO COXXHUTEIbCTBA ONPEAEIEHHYIO MOJIb3y WM XOTS Obl HE
BPCIAT IpYT APYTY.

K cumMOnoTHyeckM OTHOIIEHUSIM MOKHO OTHECTH ClIeAYIoHe (POpMBbI OTHOLICHUH:

J coOCTBEHHO CMMOMO03 (Koomeparus);
° MYTYaJIU3M;
o KOMMEHCAITU3M.

CumMOmo03 OT Tped. cumbuUocuc — COXUTENHCTBO.

CuM0OM030M Ha3bIBAIOT B3aMMOBBITOJIHOE, HO BOBCE HE O0S3aTENbHOE CYIICCTBOBAHHE
OpPTraHU3MOB, MOJIb3Y U3 KOTOPOT'O M3BJICKAIOT BCE YUACTHUKH.

B kauecTBe nmpumepa MOXKHO MPUBECTH CUMOMO3 PaKOB-OTIIETFHUKOB U akTUHUN. Ha pakoBuHe,
B KOTOPOH MpSYETCS pak, MOCENSACTCS aKTUHUS (HEKOTOPBIC IMOJIAraf0T, YTO PaKh CaMH CaKaroT
aKTHHUIO HA PAaKOBHMHY). AKTHHUS 3alllMIIAeT paka OT HANaICHUs XUIHUKOB, TAK KaK C MOMOIIbIO
CTPCKATCIIbHBIX KJICTOK BBIACIIACT AN, CMepTCHLHBII\/JI JJIs1 MHOTHUX pI:I6. PaK, nepemMemasachb o JHy
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BMECTE C PaKOBHHOM, CIIOCOOCTBYET paclpoOCTpaHEHHUIO aKTHHUHN, BEYIIUX MPUKPEIIEHHBIN 00pa3
KU3HH, a TAK)KE YBEIUYUBACT UX KOPMOBOE ITPOCTPAHCTBO.

Myrtyanusm — OT 1at. Mymya — B3aUMHO.

MyTtyaau3sm — ocobas (opMa CUMOMOTHYECKMX OTHOLICHHMH, IPU KOTOpPOH MO0 OAMH U3
napTHEPOB, 100 00a HE MOTYT CYIIECTBOBATh O3 COXKUTEIIS.

MyTyanusm sBIS€TCSI YacTHBIM CllydyaeM CUMOMO03a, TOJBKO Oojee CHelHaTIu3MpOBAHHOIO.
[Ipumepom SBISETCS CYLIECTBOBAHME HEKOTOPBIX TPABOSAHBIX KOIBITHBIX U MUKPOOPIAHHU3MOB,
OOUTAIOIMX B HX KEIyJKe M KUIIEYHHUKE. Y KOMBITHBIX, NMUTAIOIINUXCS PACTUTEIbHON MNUILEH,
OTCYTCTBYIOT (DEPMEHTBHI, IpPEBpAlIAIONINE LEII0JIO3y B Oosiee ycBosieMble BelecTBa. Takue
(bepMeHTBI BBIJEIAIOTCS OAKTEPUSIMHU, )KUBYILIMMHU B MUILEBAPUTEILHOM TPAKTE MIIEKOIMTAIOLIMX.
Takum 00pa3zoMm, ¢ OAHON CTOPOHBI, HAMYME MUKPOOPTaHW3MOB B IHUIIEBAPUTENBHON CHCTEME
KOIIBITHBIX SIBJII€TCSI COBEPLUIEHHO HEOOXOIUMBIM YCIOBUEM JJIs1 HOPMAJIBHOIO UX CYILECTBOBAHUS;
C Ipyroil CTOPOHBI, HAXO/ASCh B JKEIYAKE WIM KUILIEYHUKE, MUKPOOPTaHU3MbI IIOCTOSIHHO MOJIY4ar0T
HEOOXO/AMMBIE IUTATEIbHbIC BEIIECTBA M HE IIOABEPralOTCs PE3KUM H3MEHEHUSAM YCIOBUH
OKpY>Kalolleu Cpeibl.

Taxxe B KadecTBe mpuMepa MYTyajlu3Ma MOXHO IIPUBECTH OTHOLIEHUS MeAoena cC
MeJIoyKa3uukoM. [IThma Menoykaszuuk, pasbICKaB ITYEIMHOE THE3J0, NPUBOJUT K HEMY CBOETO
napTHépa — megoena. Menoen pa3pymaer rHe30 U IOeJaeT MEA U JIMYMHOK MYEIN, a MEIOYKa3UUK
JIOBOJILCTBYETCS ocTarkamu. Iloiab3a OT Takoro cocyuiecTBOoBaHMs OO0OIOAHAs sl 000MX
MapTHEPOB.

KommeHncanmsMm — OT nat. kym — BMECTE U JIaT. MeHCA — SIBCTBA.

B ciiyyae koMMeHcaJIM3Ma OJIMH U3 NAapTHEPOB MOJIYYaeT M0Jb3y OT COXKHUTEIBCTBA, & JPYTOMY
MIPUCYTCTBUE IE€PBOro 0€3pa3InyvHo.

Koanun Mexnay opraHm3MaMyu — KOMMEHCAJIAMU XapaKTEPU3YIOTCS B3aMMHON TEPIHMMOCTBIO.
DKOJIOTH CYMTAIOT, YTO KOMMEHCAJM3M — JTO Iejas rpynna B3aUMOOTHOLIEHWH U JaioT
JIONIOJTHUTEbHBIE HAa3BaHUS KOAlMsIM THIIA — «COTPANE3HUYECTBO», «HAXJIEOHHUYECTBOM,
«KBapTUPAHCTBOY». JIeCTBUTENBHO MPUMEPHI, OTHOCSIINECS K HAXJIEOHUYECTBY HEJIb3s1 OOBSICHUTh
TEPMHUHOM «KBapTHPAHCTBO.

KomMmMmencannsm
COTpaIe3HU4eCTBO HaXJI€OHUYECTBO KBapTHPAHCTBO
(Tpodob6103) (cuHOMKUS)

IlepBble nBa BHJIa KOMMEHCATUCTUYECKHX CBSI3€H OCHOBaHBI Ha KOHTAKTaX MpPU A0ObIYE MHIIH,
TPETHI B CBSI3U C MPOCTPAHCTBEHHO-TEPPUTOPHAIILHBIM Pa3MEIeHUEM OPTaHU3MOB.

Cotpane3HuyecTBO 0003HAa4aeT OTHOILICHHE, MPU KOTOPOM OPraHU3Mbl JAEIAT JPYr C JIPYrom
MUY, T. €. HaXoAsCh MPUMEPHO B OJHUX YCIOBUSAX (B OJHOM MECTE) OHHM HOTPEOJSIOT pa3HbIe
MUIIEBbIC TPOIYKTHI. (B3aumoomHouiens KOnblmHulX U CYPKOS).

Haxne6nuuectBo (Tpoho6103) 03HAUYaeT OTHOLIEHUS, IPU KOTOPBIX OJHU OPTaHU3MBbI JOETAI0T
MUIIY, OCTABJICHHYIO JPYTUMH OpraHU3MaMH, WM NOTPEOJIsAoT €€ OJHOBPEMEHHO C TEMH, KTO
J00BUI, HO B MU3EPHOM KOJIMYECTBE. (B3aumoomnowenus akynvl u pulovi-npununanst). B kauectse
npuMepa TpodobHo3a MOXKHO MPHUBECTH OTHOIICHUS KPYMHBIX XHUIIHUKOB, Hampumep,
adpUKaHCKUX JIbBOB U MaJalbIIUKOB (THEH, IIaKaloB, Ipu(oB), KOTOPbIE TOEIAI0T OCTATKH KEPTB,
YOUTBIX U YACTHYHO CHEICHHBIX XUITHUKAMHU.

KBaptupanctBoM 0003HAYalOTCS OTHOILIEHUS OPraHU3MOB, IMOCENUBLIMXCA B KWJIMIIAX HIN
Pa3MECTHUBIIMXCS HA MOBEPXHOCTHU TeNa APYTUX OPraHu3MOB. (Muocue dcugommubvle nocensomes 6
Hopax Kpomos, epwizyHos. Hanpumep, 6 nopax cypxoe npoocusarom 0o 100 6uooe dxcykos).
[Tpumepom cuHONKUM ( OT JaT. cuH-gMecme u JaT. OUKOC — JCUnUUje),CIy’)KUT B3aUMOOTHOLIEHUE
HEKOTOPBIX BHUJIOB aKTHHUH W TPOIMYECKHUX PHIOOK-aM(UIPUOHOB. PHIOBI MCTIONB3YIOT aKTHHHUIO
Kak yOexXwuie M B CIydyae OMNACHOCTU CKpPBIBAIOTCS Cpeau IIynajuel, Ipud 3TOM CaMH He
MO/IBEpPraloTcsl AEMCTBHIO CTpEeKaTeNbHBIX KiIEeTOK. CaMa ke aKTHHHS MPAaKTHUYEeCKU HEe U3BIIEKAeT
HUKAKOM MMOJIB3bI OT 3THUX OTHOLICHUH.
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OI[HOP'I u3 q)OpM KOMMCHCaJIn3Ma SABJISICTCS gho[gesm{, OTHOIICHUA B KOTOPBIX OpraHuU3M
OOJBIITUX pa3MEPOB HOCUT APYro, MeHee KpymnHbIi. [Ipumepom dope3nn MOXKET CITyKUTh KU3Hb
Pa3JINIHBIX BUAOB KHGH_[ef/’I Ha TCJIC )KYKOB-HABO3HHKOB.

K pazHOBHIHOCTSM KOMMEHCaIU3Ma OTHOCST NPOTOKOONEepaIuio (MEPBUYHOE COTPYAHUUYECTBO).
[TpumepaMu MOTYT CITY’)KHTh COBMECTHOE THE3/IOBaHHE HECKOJIBKHUX BUJOB MTHII, CIIOCOOCTBYIOIIEE
3aIUTE OT XUITHUKOB:

J COBMECTHOE THE3/I0BAaHUE LIATIEIb U KPAUEK;

J THEe3/I0BaHHE BOPOOBEB B THE3IAX KPYIHBIX XUIIHBIX MTHUI.

Anmubuomuyeckue omHoOwWeHusL.

AHTI/I6I/IOTI/I‘ICCKI/IMI/I SABJIAKOTCA TAKWC OTHOWICHUA MCKAY OpraHu3MaMu, IMPH KOTOPBIX OJUH
WM ke 00a yJaCTHHMKA UCIIBITHIBAIOT OTPULIATEILHOE BO3ICHCTBHE ApTHEDA.

K aHTHOMOTHYECKIM OTHOIIEHUSM MOXXHO OTHECTH CJICTYIOIINEe ()OPMbI OTHOIIICHUH:

J XUIIHUYECTBO;

L4 [mapasuTu3M;
L4 KOHKYPCHIIUIO,
L4 aAMCHCAJIN3M.

XUIHUYECTBO — 3TO 0cobast popMa OTHOUIEHUH, TPH KOTOPOH OAMH M3 YYaCTHUKOB (XUIIHUK)
YMEPIIBJISIET IPYrOro U UCIOJIB3YET €ro B KAUeCTBE MUILIH.

D10 ocHOBHas (opMa MexBHIOBOH OOpbObl 3a cymecTBoBaHuEe. COCTOSHHUE MOMYJISALUU
XMIIHUKA OYE€Hb TECHO CBA3aHO C COCTOSIHUEM IMOMYIISILIUM KEPTB.

OnHako >KECTKOM 3aBUCHMOCTH B OTHOIIEHHMM BHJA MKEPTBbl IPAKTHMYECKHM HHMKOIZIA HeE
HAOIIOMAaeTCssT W 1O Mepe COKpAIlEHUS YHCICHHOCTH TMOMYJSIIMA OJHOTO BHUAA XHUIIHUK
nepekioyaercs Ha qpyroil. Tak, Hanmpumep, BOJIKM B KaueCTBE MUILM MOT'YT UCIOJIb30BaTh CaMbIX
pa3HbIX KUBOTHBIX: KOCYJb, KaOaHOB, OJIEHEW, 3allleB, MbILIEH, HEKOTOPBIX MTHUII, JIATYIIEK,
ALIEpUL], HACEKOMBIX.

YacTHBIM cllydaeM XHIIHHUYECTBA SIBJISETCS KaHHMOAIU3M — yMEpUIBICHHME M IoeaaHue cede
NOJOOHBIX. DTO SBJICHHWE OTMEYAETCs JIMIIb B 3KCTPEMAaJbHBIX YCIOBHUSAX, KOTJa APYrHe BUIBI
KEPTB MPAKTUYECKU HEAOCTYNHbl. KaHHMOAMM3M XapakTepeH JUisi MHOTHX BHJIOB pbIO, aMpuOUii,
pentuwinid. Cpeu MIIEKONUTAIOIUX CIyd4ad KaHHHOANIM3Ma M3BECTHBI y KPBIC, XOMSKOB, OYypbIX
MeZBe/Iel, HEKOTOPBIX KYHbUX, a TAKXKE Y YeJIOBEKa.

DKOJIOTHYECKOE IMOHATHE CBSI3M XUIIHHMK-)KEPTBA HECKOJIBKO OTJIMYAETCSI OT 300JIOTMYECKOTO,
TaKk KaKk OHO HCHOJb3YEeTCSd HE TOJbKO MO OTHOLIEHHIO K TaKUM OECCIIOPHBIM XMIIHUKAM M HX
KepTBaM, Kak JIeB U aHTUJIONA, WM LIyKa U IUIOTBA, HO TaKXe M K TaKUM, KaK OOJbIlas CHHUIA U
HaceKoMble, IUIOTBA M AaHUM, JahHUU U OJHOKJIETOYHBIE BOJOPOCIH, WIM Jaxe 3edpa u
TPaBSIHUCTBIE pacTeHus. TakuM 00pa3oM, B IIMPOKOM CMBICIIE CJIOBA OTHOILEHUS XHUIHUK-KEepTBa
OXBAaThIBAIOT BCE B3aUMOJICHCTBUS, IIPU KOTOPBIX OJJHU OPTaHU3MbI UCIOIb3YIOT B MHUILY APYTHE.

Konebanus 4MCICHHOCTH XHUIIHHUKOB M JKEPTBBI HEPEIKO IMPOU3BOAAT BIEUATIEHUE TECHO
CBSI3aHHBIX MEXIy co00i nukioB. KiaccuueckuM MpUMeEpoOM CIllyKaT MepuoJudeckue KoyeGaHus
YHUCICHHOCTH 3aiIia-0enska, 3a KOTOPhIMU CIIEAYIOT OYEHb CXO/HbIE KOJIEOaHUsl YUCIEHHOCTH PhICH
— OJIHOTO W3 TJaBHBIX BparoB 3aiiia. IlockoibKy ATH IUKIBI HAOMIOAAIOTCS Ha MPOTSKEHUU
JUTUTENBHBIX NIEPUOJIOB, OHU OTPaXKat0T HEKOe CTAaOMIbHOE B3aMMOJICHCTBHE MEXKAY MOMYNISALUIMU
XHUIIHUKA U JKEPTBBL. DKOJIOTH €llI€ HE YCTaHOBWIIU, JEHCTBUTENBHO JIM LUKJINYECKUE KojeOaHus
YHUCJIEHHOCTH 3allIE€B BBI3BAHbl BO3ICHCTBHEM, OKa3blBAEMbIM HA UX MOMYJSIIMIO XUIIHUKOM-
peicbl0. BO3MOXHO, YTO 4YMCIEHHOCTh 3aillleB KOJEOJETCS B COOTBETCTBHUM C H3MEHEHHEM
KOJINYEeCTBA MX COOCTBEHHOW MUIIH, a KOJeOaHHUsI YHUCICHHOCTH PBICH CIEAYIOT 33 IUKINYECKUMU
W3MEHEHUSMH MOIMYIISIIUMA UX JKEPTB.

IIpoBenénnble B 1a00OpaTOPUM HKCIEPUMEHTHI, B KOTOPBIX KEpPTBa IMOCTOSIHHO IOJydasa
OOMJIBbHOE KOJIMYECTBO MUIIM, MOKA3aJIM, YTO XUIIHUKH MOTYT BBI3BIBATh IIUKIMYECKHUE KOIeOaHMUs
KEPTB.

B cinyuae BbIcOKOW 3((PEKTUBHOCTH XUIIHUKOB IMOMYJIALUS KEPTBbI HEPEIKO BBIEAACTCS 0
IIOJIHOTO HCYE3HOBEHMSI; IIPU 3TOM BCKOpE IIOCIE HCYE3HOBEHMS KEPTBbI BBIMHPAIOT M CaMH
XUIIHUKY. B3aMOOTHOIIEHNST XUITHUK-)KEPTBA MOTYT CTaOMJIM3UPOBAThCA JIMIIL B TOM CIydae,
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€CITM HEKOTOPOMY YHCIY >KEpTB YAAETCs HAMTH Kakoe-TO yOexuie M M30eKaTh YHUUTOKEHUS
XHUIHUKOM.

Oror nmpuHuun npoaemoHcTpupoBan B 30-x XX Beka pycckuii skonor I'.®.I'ayze B cBoux
pa0oTax, IPOBEIEHHBIX Ha OJHOKJIETOUHBIX *XKMBOTHBIX. ['ay3e HMCIIOJIb30BaJl B KaueCTBE XKEPTBBI
uHdy3opuro Paramecium, a B kadecTBe XHIIHUKA — APYroi Bua uHdy3opuii — Didinium.

1. B oagHOM 3KcnieprMeHTe XUIIHUKOB U JKEPTB MOMEIIAIN B OOBIKHOBEHHYIO IIPOOUPKY,
COJIEpKaBIIYI0 MUTATEIbHYIO cpelay. B 3Tol mpocToil cpene XUIIHUKA OBICTPO YHUUYTOXKAIU
napameruii, ocie 4ero caMu norudanu ot royoja.

2. B npyrom skcnepumente l'ay3e HECKOJIBKO YCIOXKHSAJI Cpely, IOMellas Ha JHO
IPOOUPKU HEMHOTO BaThl, B KOTOPOW IapaMelMy MOIJIM YKPBITBCS OT XUIIHUKOB. B 3TOM ciyuae
nonyisiuust Didinium morm0ana, yHUYTOXKHMB BCEX JOCTYIHBIX €l 0coOeil KepTBbI, OJHAKO
nomysiius Paramecium BoccTaHaBiIMBanach 3a CYET HECKOJIBKUX 0COOCH, KOTOPBIM YIAJIOCh
CHIPATATbCS OT XUITHUKOB B BaTe.

B nanpheiimmx skcnepumenrtax [ayze cymen JOOMTbCS YCTQHOBICHMS IEPUOANYECKHX
KoJIeOaHWH B TMOMYJSIUSAX XUIIHUKA W JKEPTBBI, BPEMS OT BPEMEHH [00aBISAS B KYJIbTYPY
HeOOoJIbIIOe YMCIIO XUIIIHUKOB (IIOMOJHSAS UX 3amackl). Takoe MHOTOKpaTHOE J100aBjiIeHne 0cobel K
KYJIbTYPE COOTBETCTBYET MPOMCXOMALIEMY B INPUPOAHBIX CHCTEMax IPUXOAY KOJIOHUCTOB W3
APYTUX paiOHOB B MECTHOCTb, /1€ IPOU30LILIO BEIMUPAHHE JTMO0 XUITHHUKA, JINOO KEPTBHI.

XUITHUK, BBICJAIOIIMM CBOIO KEPTBY TaK MHTEHCUBHO, YTO €€ YHUCIEHHOCTh CTAHOBUTCS OYEHb
HU3KOH, BBIPBIBAET KYCOK M3 COOCTBEHHOW MAacTH. XHUIIHUKAM JIerde JOBUTh J00bIUY, a TEM CaAMbIM
M yBEIMYMBATH CBOIO TPOJYKTUBHOCTb, KOTJa HX XEPTBBI MHOTo4YHCIeHHBI. CrocoOHOCTh
HOMYJISALUK JKEPTBBI MOJJEP)KUBATh CYILECTBOBAHUE XMUITHUKOB BApbUPYET B 3aBUCHUMOCTH OT €&
IJIOTHOCTH.

XUIIHUKA MOTYT HE YMEHbILAsl BEJIMUYUHY MOMYJISILIUU JKEPTBbI, U3bIMATh U3 3TOW MOMYJISALUU
Takoe 4YMciI0 oco0el, KOTOPO€ SKBHBAJIEHTHO CKOPOCTH €XKETOJHOT0 IPHUpOCTa: IMO3TOMY Ta
HOMYJSALUS  JKEPTBbI, KOTOpas CHOCOOHAa K MAaKCHUMAaJbHOMY IIONOJHEHHIO0, OyleT Takxke
MOJJIEPKUBATh U HAUOOJIbIIEE YUCIIO XUITHUKOB.

Emé B Hagane 20-x rogos A.JIoTka, a HECKOJIBKO M03K€ U HE3aBUCUMO OT HETO

B. Boabsreppa (1926) nmpemioxuiaun mMaTeMaTHYECKHE MOJCIH, OMUCHIBAIONINE COMPSKEHHBIC
KoJIe0aHMsl YMCIIEHHOCTH XMIIHHMKA W >kKepTBbl. Monens JloTku-Bonbreppsl crnpaBemnuBa mnpu
YCIIOBUHU:

®  TIOMYJSLMS )KEPTB B OTCYTCTBUM XHUIIIHUKA PACTET 3KCIIOHEHIIUAIIBHO;

®  IIPECC XUIIHUKOB TOPMO3HUT ITOT POCT;

®  CMEPTHOCThH >KE€PTB MPONOPLMOHATIbHA YACTOTE BCTPEY XUITHUKA U KEPTBBI.

CornacHo ypaBHeHUsAM, npuBeAEHbIM JIoTkoi 1 BonbpTeppoil kaxaas u3 B3aUMOJEHCTBYIOINX
MOMYJSAMI B CBOEM YBEIMUYEHHM OTpaHUYEHa TOJBKO JPYroil momysisuuei, T.e. — pPOCT 4YMciaa
JKEPTB JHMHUTHUPYETCSl NMPeccoM XHIIHUKOB, a4 POCT YHMC/JIAa XMIIHHKOB — HeI0CTATOYHBIM
KOJIHYeCTBOM KePTB.

[Ipu 06cyxneHnn JaHHOTO BOMpoca ciaeayeT MOAYePKHYTh JIBa MOMEHTA:

1. Hekoropass monst XumiHMYecTBA HEOOXOAMMA W OlarojeTenbHa MAJs TOMYISALNH,
KOTOpasi MPUCIIOCOOMIIACH K XUIITHUYECTBY (Kyponamxu u sicmpebuvl 6 Anenuu).
2. Korga uenoBek ycCTpaHs€T MeXaHM3M €CTECTBEHHOI'O VYIPABICHMS, OH JOJKEH

3aMEHUTh €r0 MEXaHU3MOM COOTBETCTBYIOIIEH A(P(GEKTUBHOCTH [UIsI TOro, 4TOOBI HM30€KaTh
OTPOMHBIX KOJIEOAHUI YMCIIEHHOCTH.

[lapasuTU3M CXOJIeH ¢ XWIIHUYECTBOM, OJTHAKO Mapa3uT He yOHWBaeT cpa3y CBOEro Xo3suHa, a
JUINTEIBHOE BPEMSI UCIIONIb3YET €r0 KaK HCTOYHUK MULIH.

Paznuuator obauecamueix u gaxyremamuenvix mapazuToB. OOIUTraTHBIE Mapa3UThl BEAYT
UCKJIIOUUTENIFHO Mapa3uTUUeCKuil o0pa3 KU3HU U BHE OpraHu3Ma Xo3siMHa JM00 Morubdarot, 1udo
HaxoJITCsl B HEAKTUBHOM (aHAOMOTHYECKOM) COCTOSSHHH. [IprMepoM OOJMraTHBIX IMapa3vTOB
MOTYT CIIYXHUTb BUPYCHI, )KU3HEAEATENBHOCTh KOTOPBIX HENOCPEACTBEHHO CBSI3aHA C OPraHU3MOM-
XO3SIMHOM.

51



K ¢akynpTaTuBHBIM Tapa3uTaM OTHOCATCS T€ BHJAbI, NPEACTABUTENN KOTOPBIX BEIYT
napa3uTU4ecKuil 00pa3 )KU3HU, HO B CiIydae HE0OXOAUMOCTH MOTYT HOPMAJIbHO KUTh BO BHEIIHEH
cpexne. Hanpumep, HEKOTOpbIE BUbI MATOI'€HHBIX TPUOOB U MUKPOOPTaHH3MOB.

Taxoke pa3IuyaroT nOCMOAHHbIX U 6PEMEHHbIX TAPA3UTOB.

[TapazutusM, B OTIIMYKE OT XUIITHUYECTBA, XapaKTepu3yeTcs Oosee y3Koi crenuanu3amnnei.

Cpenu napa3uToB MOITY4arOT MPEUMYILECTBO T€, KOTOPbIE CIIOCOOHBI 00JI€€e MOJIHO U ATUTEIbHO
MCTOJIb30BATh XO035MHA, HE MPUBOJS €ro K CIHMIIKOM paHHEeH rubenu u obecreunBas TeM CaMbIM
ce0e HaniIy4llee CyleCTBOBAaHUE.

Ilapaszumouds: — mapa3uTHYECKUE OTHOIICHUS, PH KOTOPHIX THOENb X03MHa — 00s3aTeIbHOE
ClleIcTBUE NPpeObIBaHUS B HEM ITapa3uTa.

KonkypeHuus — 3TO THUO aHTHOMOTHYECKHX OTHOIICHWH, NTpPU KOTOPOM OPIraHU3MBI
COIIEPHUYAIOT JIpYT C JAPYroM, IbITasChb Jiydlle M ObICTpee JOCTHYb Kakoi-1nbo uenu
(KOHKYpEHIIHSI 3a MUIIEBbIE PECYPCHI, TIOJIOBOTO MapTHEPA, YOKHILE, CBET U Ip.)

KonkypeHuuss — enuHCTBeHHass (¢GopMa SKOJIOIMYECKMX  OTHOLICHWMH, OTPHULATENbHO
CKa3bIBAIOIIASICSl HA 000MX B3aUMOJIEHCTBYIOIINX MapTHEPaAX.

Paznuuaror medrceuoosyro M 6Hympusuoosylo KOHKYPEHLUIO. MeXBHI0Bas KOHKYpPEHIIHS
HaOIIOAaeTCsl MEXIy pPOACTBEHHBIMH BHIAMH, OOHWTAIOUIMMU B CXOIHBIX YCIOBHUSX, YTO TIPU
OrpaHUYEHHBIX pecypcax MUTAaHUs U MPU OTCYTCTBUU BO3MOXKHOCTH SMUTPALUU OOBIYHO IPUBOAUT
K [TOJIHOMY BBIMHPAHHUIO OJIHOTO U3 BUJIOB.

OTO sBIEHHE YacTO HAa3blBalOT KOHKYPEHTHBIM MCKJIIOYCHHEM. SIBIIEeHHME  KOHKYPEHTHOI'O
ucKiIroueHus: O0buto chopmymupoBaHo I.d Tayze mpu pabore ¢ KylIbTypamMH OIHOKJIETOYHBIX
KHUBOTHBIX. ['ay3e BbIpamMBan KyJbTypbl OJIM3KOPOJCTBEHHBIX BHMJOB MPOCTEHIIMX poJa
Paramecium Ha ogHOW M TOW ke mHUTaTelbHOU cpenae. [Ipu BhIpalMBaHUU 1O OTACIBHOCTH 00a
BUJAa IPOLBETANM, HO B CMEIIAHHBIX KYyJIbTYPAaxX BBDKHMBAJI TOJBKO OJMH M3 HHUX. CXOJHBIE
SKCIIEPUMEHTHI ITPOBOAWIUCH C IJIOJOBBIMH MYIIKaMH, C MBIIIAMUA U OJJHOJIETHUMH PAaCTEHUSMHU.
OHM Bcerja NpUBOAMIM K OJHOMY M TOMY JK€ pe3yjibTary: OAMH BMJl BbDKMBACT, a JPYroi
BbIMHpaeT, 00b1yHO yepe3 30-70 mokosieHui.

Pe3ynpTarhl 1a00paTOPHBIX SKCIEPUMEHTOB MO0 KOHKYPEHLIMH MPUBEIU K (OPMYIHPOBKE 3aKOHA
KOHKYPEHTHOT'O HCKJItOueHUs (3akoH ['ay3e): 1Ba BuAa HE MOTYT CYIIECTBOBATh B OJIHOM U TOM ke
MECTHOCTH, €CJIU UX HKOJOTMUECKUE MOTPEOHOCTH MIEHTHYHBI. Takue BUAbl 0053aTeNbHO JOIKHBI
OBbITh Pa300I1IEHbI B IPOCTPAHCTBE UJIM BO BPEMEHHU.

JIEKIIUSA 11.
MOMYJISILMN

Kaxnpiii Bua, cCyllecTBYIOLIIUMH B MPHUPOJAE, MPEACTaBIAET COOON CIOXKHBIM KOMIUIEKC
BHYTPHUBHJIOBBIX TPYII, OXBaThIBAIOIIUN B CBOEM cocTaBe 0coleil co crnenupuuecKuMu 4epTaMu
CTpoeHUsI, PU3NOJOTUN U MOoBeAeHUs. TakuM BHYTPUBHIOBBIM OObETUHEHHEM OcOOei SIBISETCS
nonymsinvs. OHa Takke ABIAETCA TIE€HETMYECKOM €IUHUIEH BHIa, HW3MEHEHUs KOTOpOH
OCYILIECTBIISIOT HBOJIIOLINIO BHU/IA.

N3ydyeHne CTpoeHMs, CBOMCTB M JUHAMHMKHU IOMYJISIUN — BaXHbIE BOIPOCH COBPEMEHHOM
9KOJIOTHH.

[Tomynsnueil B 9SKOJOTMM HA3bIBAIOT TPYHIY OCOOEH OJHOro BHJA HAXOAALIUXCS BO
B3aMMOJICHCTBUM MEXIY COOO0M U COBMECTHO HACEISIONMIUX OOIIYI0 TEPPUTOPHIO.

Briepsbie TepMuH momyinsnus Obu1 BBeAEH naTckuM y4u€HbiM B.Moranzenom B 1903 rony B
TE€HETUKE /Ui 0003HAYEHHUS «€CTECTBEHHOW CMECH 0COo0el OJTHOTO M TOTO K€ BUJA, HEOAHOPOHOU
B T€HETMYECKOM OTHOLICHUW». [lo3/iHee 3TOT TepMUH MPHUOOPEN 3KOIOrHYEcKOe 3HAUYCHHE U UM
cTanu 0003HaYaTh HACEJIEHNE BU/Ia, 3aHUMAIOIIIee ONpeAeIEHHYIO TEPPUTOPHUIO.

B 30-x rogax XX Beka opopmMumiach HoBasi 00JacTh SKOJIOTHYECKON HAYKH — MOMYJISAIMOHHAS
sKoJiorus. OCHOBOMOJIOKHUKOM €€ SIBIISIETCS aHTJIMHUCKUN yu€HbI Yapabe3 DntoH. B cBoel kHure
«OKOJIOTHS KUBOTHBIX» OITOH OTMEYal, YTO CJIEAYET IMEPEKII0YUTh BHUMAHUE C OTIEIIBHOIO
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opraHu3ma Ha MONyJSILUIO KaK €IUHUIlY, KOTOPYIO CIEIYyeT U3y4aTh CAMOCTOSITENIbHO, T.K. HA 3TOM
YpOBHE BBIJIEISIOTCS CBOM OCOOEHHOCTHU KOJIOTUYECKUX aJalTalui U peryssuil.

B momynsiusix mposiBISIFOTCST Bce (OPMBI CBSI3EH, XapaKTepHBIE JJIsi MEKBHUIOBBIX OTHOIICHUM,
HO HanboJiee BBIPAXKEHbI MYTyaTUCTHUYECKHE (B3aUMHO TOJIE3HbIE) U KOHKYPEHTHBIE.

B nonmynsuusax JeHCTBYIOT 3aKOHBI, MO3BOJISIONIME HMCIOJIB30BaTh OTPaHUYCHHBIE PECypChl
cpenbl, 4YToObl OOecHeunTh OCTaBJIeHHE MOTOMCTBA. JlocTuraercss 3TO B OCHOBHOM uepe3
KOJIMYECTBEHHBIC W3MCHEHUs HaceneHus. [lonmynsinuu MHOTUX BHUAOB OOJAJalOT CBOWCTBaMH,
MO3BOJIIOIIMMU UM PETYJINPOBATh CBOKO YUCIEHHOCTb.

[lognepxanue oONTUMAIbHOM B JaHHBIX YCIOBUAX YHCICHHOCTH HAa3bIBAIOT I'OMEOCTa30M

HONYJIALNHN.
OCHOBHBIE XapaKTEPUCTUKH MOMYIISAINH:

J YucneHHOCTh — 00111ee KOJIMYeCTBO 0c00ei Ha BbIIEIAEMON TEPPUTOPUY;

J [11OTHOCTH MOMYJSAIMKM — CPeAHee YMCIo 0co0ell Ha €IUHMILY IUIOIAAH, UIH 00BhEMa
3aHMMAEMOT0 MOMYJISALUEN IPOCTPAHCTBA;

. PoxxiaemocTh — uncio HOBBIX 0coOel, MOSBUBILKXCS 32 €IMHUILY BPEMEHU B pe3yjbTare
Pa3MHOXKEHUS;

J CMepTHOCTB — MOKa3aTelb, OTPAKAIONIMNA KOJUYECTBO MOTUOIINX B MOIMTYIISALUN 0COOeH
3a ONpeesIEHHBIN OTPE30K BPEMEHH;

. [TpupocT MOmymsAIMKN — Pa3HHUIIA MEXAY POKIAEMOCThIO 1 CMEPTHOCTBIO;

. Temmn pocta — cpeiHUI TPUPOCT 32 SAUHHUILY BPEMEHH.

[Tonynsanumn kak BHYTPUBUIOBbIE €AMHUIBI MOTYT OBITh pa3HbIX KaTeropuil. Cpenn y4€HbIX
MMEIOTCS Pa3Hble TOUKU 3pEHUS], pa3HbIe MOAXO0AbI K 3TOM npodieme. PaccMoTpuM 0/1HY U3 HUX.

H.II.HaymoB BblIEN€T TpU TUNA MNOMYIALMNA: Treorpapuueckue, SKOJIOTMYECKHE U
aneMeHTapHble. Kaxkias cOOTBETCTBYET onpeAeEHHON TEPPUTOPUH Ha 36MHON TOBEPXHOCTH.

I'eorpaduueckass HoOmynslUs OXBaThIBAE€T TIPYIMIy OCOOEH, HacCENAIOLIyI0 TEPPUTOPHIO C
reorpaUyeckd OAHOPOJHBIMU YCJIOBHUAMM cymiecTBoBaHHUs. OObIMHO 3TH reorpaduyeckue
MOMYJSAUN 3aHMMAIOT CPAaBHUTENBHO OOJbBIIYI0 TEPPUTOPHIO, HA KOTOPOM pacronaraercs
HECKOJIBKO Pa3HbIX SKOCUCTEM, B KaXKJI0M M3 KOTOPBIX MOTYT OBITh WIEHBI IaHHOM reorpaguyeckoi
nonynsuu. s reorpadguueckoil MOMyNSALUN XapaKTepeH I'eHeTHueckuil oOMeH. B pesynbrate
MEepPEeKPECTHOrO CKpEIIMBaHUsI 0COOM KaKJIoW reorpaduyeckoi MOMyIslud NpuoOpeTaroT oOuuit
MopdoOuonoruueckuil Tun. Pasmeps! reorpaduyeckoil NOMySILMA MOTYT ObITh OYE€Hb PA3IHUHBI.
Hanpumep, reorpadudeckass nomyssiius 60e10ro MeaBels 3aHUMaeT TEPPUTOPUIO BCero OacceliHa
CesepHoro Jlenosuroro okeana. Takxke oOMIMPHBI Teorpaduyeckie MOMyIsUul HEKOTOPhIX MTHII,
HampuMep IyHOYeK M Kpadek. B To e Bpems reorpapuueckue MNOMYISIIMM HEKOTOPBIX
MOJUTIOCKOB, aM(puOuil 1 yepBell, nepeMeaonmxcs B npeaeaax HeOoNbIIOH TePpPUTOPHH, MOTYT
OBITh OTPAaHUYEHBI HECKOJIBKUMHU JIECTKAMU KBAPATHBIX METPOB.

I'eorpaduueckue momyasuu 0OBIYHO pacnafaroTcs Ha TPYIIbI, IPUYPOUEHHBIE K KOHKPETHBIM
HKOCHCTEMaM, WJIM SIBJISIFOTCS OOMTATENsIMU Kakoro-To OJHOIro THMa MecTooburtanus. Hampumep,
OHU paclpesieNsioTcs B INIyOuHe jeca UM Ha BhIpyOKax, MallHAX WM BJIOJb py4YbEB U T.I1. Takue
MOMYJISIIIUY HAa3bIBAIOTCS AKOJIOTMUYECKUMHU MIM MECTHBIMHU.

Kaxnas u3 Hux cnabo U30IMpoBaHa OT JAPYTUX HKOJOTHUECKUX MOMYISAIUI BHIA, TAaK YTO OOMEH
reHeTUYeCKO HH(opManmed Mexay HUMH, XOTS U He IOCTOSHHO, HO NPOMCXOAUT JOBOJIBHO
4acTo.

JIrobast sKoyoTHYecKas MOMYJSAIUs Mojapasfensercs Ha 0Oojiee MeJIKHWE MPOCTPAaHCTBEHHbIE
ITPYNIUPOBKA — MHUKPONOMYJSIIMM (WM JJEMEHTapHble IONYJSALUHU), COOTBETCTBYIOLIUE
MHOT0OOpa3HbIM YCJIOBUSAM Cpeabl B dKocucTeme. B cocTtaB MX OOBIYHO BXOJAT T'€HETUYECKU
OJJHOPOJIHBIE 0COOU.

[Momynsimum  cBoiicTBeHHa onpenenéHHass opranuzanus. CoOTHOIIEHHE Tpynm Mo MOy,
BO3pacTy, MOpP(}OJOTHYEeCKUM,  (PU3MOJIIOTUYECKUM,  MOBEJCHUYECKUM U  TeHETHYECKUM
0COOEHHOCTSIM, pacIpeesIeHue 0co0el 0 TEPPUTOPUH OTPAXKAIOT CTPYKTYPY MONYJIIAIHH.

Jlnst ynoOcTBa U3yUeHHSI BBIIEIISIOT:

1. buosiornyeckyro CTpyKTypy NOMYJISIIHM.
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2. IIpocTpaHCTBEHHYIO CTPYKTYPY HOIYJISALIAMN.

3. DTOJIOTHYECKYIO (TTOBEACHYCCKYIO) CTPYKTYPY MOMYJISIIHH.

Kaxxnas monmynsuus 0XBaTbIBaeT OOJIBIIYIO IPYIIY Pa3HOBO3PACTHBIX IK3EMILISIPOB, CPEIN HUX
UMerTCs 0cobu o0enx nosoB. Bece oM, BXOs B cOCTaB MOMYJISILIMU, O0YCIOBIMBAIOT €€
CTpyKTypy. Y ueM oHa cio)kHee, TeM BBIIIE IPUCIIOCOOUTEIbHBIE BO3MOKHOCTH TOMYIISALINH.

BakHO! CTOPOHOH B XapaKTEPUCTUKE CTPYKTYPHI HOIIYJISILIMY SBIISETCS COOTHOIIEHUE ITOJIOBBIX
IpyIII, 0COOCHHO y BHIOB € NMPE00aJaloIiM TOJIOBBIM pa3MHOKeHHEeM. To B KakoM Bo3pacTe, U
IIpY KaKUX YCJIOBUSAX HACTYNAeT IIOJIOBO3PENIOCTh CAMLOB U CAMOK, OKAa3bIBA€T CYIIECTBEHHOE
BIIMSIHUE Ha MO/JIEp’KaHue MOMYJISALHUH.

CooTHoOlIEHNE TOJIOB PEAKO ObIBACT paBHBIM E€IMHMIE, T.K. Yalle BCEro OAMH M3 IOJIOB
YHCIICHHO MpeodiafaeT HaJl APYrUM. Y TO3BOHOYHBIX YK€ MPU POXKICHHM YacTO CaMIIOB OBIBAaET
HECKOJIbKO OoJbllle 4YeM caMoK. B momynsiuu oHgaTpsl, IpH pOKIECHUH, HAOII0JAeTCsl YUCIEHHOE
paBHOBECHE TI0JIOB, a Yepe3 TPU HE/IENU OTHOIICHUE caMIIoB K camkaM paHo 140 k 100. ¥ yrunbix
TaKXke camIoB Oojblle, yeM caMmok. [lepeBec caMIlOB OTMEYEH B MOMYJALUAX aMEPUKAHCKOTO
KpoJIMKa. 3aT0 B MOMYJSALHUAX O€JI0K JOMUHUPYIOT CAMKH.

HccnenoBanusiMu  y4€HBIX  YCTaHOBJIIEHO, YTO COOTHOILIEHUE IIOJIOB B  MOMYJISILMIX
YCTAHABJIMBAETCS HE TOJIBKO [0 T€HETUYECKUM 3aKOHAM, HO U MOJ] BIUsSHUEM cpelbl. Hanpumep, y
PBDKHMX JIECHBIX MYpPaBbEB M3 SUIL], OTJIOKEHHBIX NpH Temreparype Huwke 20*C paszBuBaroTcs
camiibl, Ipu O0JIee BHICOKOM TEMIIEpaType — CAaMKH.

W3BecTHO Takke BIMSHHUE YCIOBUH CpPEIbl HA IOJIOBYIO CTPYKTYpy IMONYJISUUN y BHIOB C
YepeI0BaHUEM TOJIOBBIX M MAPTEHOTCHETUIECKUX MMOKOJICHUHN (TadHUH, TIIN).

Jl1s 4ero 3To HeoOXOAMMO 3HATh?

Y CTaHOBIIEHO, YTO CaMIIbl M CAMKH Y9aCTO OTJIMYAIOTCS OCOOCHHOCTSIMUA OMOJIOTHH, B YaCTHOCTH
nuTaHueM. Hampumep, B3pociible caMilbl MKCOJOBBIX KJEIleH B OTJIMYME OT CAMOK OOBIYHO HE
MUTAIOTCA. Y KOMapoB B MMaruajibHOU (B3pOCioi) (aze KPOBBIO MUTAIOTCS TOJIBKO CAMKH, CaMIIbI
COCYT COKH PaCTEHHUH.

Memnb1ie o pazMepaM CaMKH KYHHII, TOPHOCTAEB J00BIBAIOT MEHEE KPYIIHYIO JOOBIUY, Y HUX
obyierueHa CTPYKTypa ueperna M ciabee pa3BUTa jKeBaTelbHas Myckyinarypa. M HaoOoport, y
XHIIHBIX NTHIl CAMKU KpylHee caMIoB. M3BeCTHO, YTO BO MHOTHX CIy4asiX camilbl U CAMKU BEAYT
pa3zienbHOe CyIeCTBOBaHUE OOJBIIYIO YaCTh rojia (MOPCKHE KOTHKH, OJICHH).

Taxum oOpa3om, OT/EIbHBIEC TPYIIIBI, UCIOIb3Ys pa3Hble KOpMa, @ MHOT/Ia U O0UTast B Pa3HbIX
MeCTax, 3aHUMAIOT (YyTh) OTIMYAIOIINECS YKOJIOTUUECKUE HUIIN U MPAKTUUECKU HE KOHKYPUPYIOT
APYT € IpyroMm.

[Ipobnema BcTpeuaeMOCTH OCOO€H pa3HBIX IOJIOBBIX TPYIN YpE3BbIYAMHO aKTyalbHA s
MOMYJISIIMKM, C TOYKHM 3peHHUsl €€ BOCHpOU3BENEHHA. B ATOM oOTHOmIEHHH OO0JbIIOe 3HAUYECHHE
npuodpeTaeT MIOTHOCTh momynsiuuu. CpenHss IUIOTHOCTh €€ 00ecrneyrMBaeT BBICOKHE TEMITbI
Pa3MHOXKEHHUS, TOT/la KaKk MpU HU3KOH IUIOTHOCTU MOMYJsAUMU OpauHble NapTHEPBI C OOJIBIIUM
TPYAOM HaxXoAaT Jpyr Jpyra. Takoe sBieHHE HAOMIOJAeTCs B Halle BpPeMs Y CHHHUX KHTOB.
BcenenctBue pe3koro COKpalleHHs YMCIEHHOCTH cO3/laiach CHUTYyallus, MpU KOTOPOM camibl U
CaMKH C TPYAOM HaxoIsT ApYr Ipyra. B pesynbrare, B mOmyssiMu HAOIIOAAETCS COKpallleHHe
JIOJI B3POCIHIBIX OepeMeHHBIX caMOK. Ha 3TO MOXeT BAMATH U TOT (PaKT, 4TO MpU OYEHb HU3KOU
IUIOTHOCTH Y MHOTHX BHUJIOB UCUE3A€T CTUMYJ K CLIAPUBAHHUIO.

[IpolieHTHOE COOTHOIIEHKE MTOJIOBBIX IPYII MHOT/IA MOXKET CIYKUTh UHIUKATOPOM Ha yCIIOBHS
cymectBoBanus nomynasanuu. Ha npumepe 3yOpoB benoBexckol mymu ObUIO MOKa3aHO, 4YTO
MOBBILIEHUE YHCIa CaMIIOB B IMPHUILIOAE SIBUWIOCH CIEICTBHEM HEIOKOpMa >KMBOTHBIX. B TO ke
BpEMsS C YXYIUIEHHWEM YCIOBUN HW3HU B MOMYJSIUSAX MHOTMX BHJOB OTMEYAETCS BBICOKAs
CMEpPTHOCTH CaMIIOB.

bonpiioe 3HaueHnEe B XapaKTEPUCTUKE MOMYJSIIMM UMEET €€ Bo3pacTHas cTpykrypa. IIpu atom
BaYKHBIM SIBJISIETCSA HE TOJIBKO COOTHOILIEHHE PA3JIMYHBIX BO3PACTHBIX IPYII B MOMYJSALUHU, HO U TO,
KaK MEHSeTCs 3TO COOTHOILIEHHE B pa3Hble CE30HBI TOjAa, MPU CMEHaX OMOIICHO30B, KaKOBa
CKOpPOCTh OOHOBJIEHHS MOMYJISAIMHA U KAaKOBO B3aMMOJICHICTBHE BO3PACTHBIX I'PYIII C OKPYXKAIOLICH
cpenoit 1 0coOsIMU JAHHOW MOTMYIISIUH.
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B nmonymsinuax oOBIMHO pa3iuM4aloT HECKOJIBKO BO3PACTHHIX rpymil. [IpuMepom siBisercs onHa
13 KiaccuuKaIuil pacTeHUN:

1. JlareHTHas rpynna, KyAa BXOJAT BCE 3a4aTKU B BUJAE CEMSH, IUIOAOB U OTIEIbHBIX
[IOYEK BO30OHOBJIEHHUS.

2. BuprununpHas (#eBCTBEHHasl), paclajarouiascsi, B CBOIO O4Y€pe/lb, Ha TPU TIPYIIIbL:
BCXO/Ibl, FOBEHUJIBI (MOJIOJIbIE) U ITpEMaTypHbIE (T.€. B3pOCIIbIE IEBCTBEHHBIE).

3. I'enepaTuBHasl, OXBaTHIBAIOIAs B3pOCIBIE, MOJOBO3pENbIE OCOOM, BCE OHU LBETYT U
IJIOI0HOCHT.

4. CeHunnbHas (cTapyeckasi) rpyIma, IpeICTaBlI€HHAs PACTEHUSIMU, KOTOPbIE BCIIECICTBUE

CTapOCTH YK€ IOTEPSAIH CIOCOOHOCTh K TeHEPATUBHOMY Pa3MHOKEHHUIO.

AHaNOruyuHble rpynIbl MOTYT OBITh BBIACJIEHBI U Yy dKUBOTHBIX.

Heo6xoauMocTh BBIACHEHMsI COOTHOLIEHUS Pa3HOBO3PACTHBIX IPYNI OYEHb BaXkKHAa, T.K. 3TO
MOXET CIIYKUTb B Ka4e€CTBE IPOrHO3a O JAJbHEUIIEM CYILECTBOBAHUU IOMYJISALUNA B 3KOCUCTEME.
OOBIUHO B MONYJISILIMM, €CIM OHA HAaXOAMTCA B OJIATONPUATHBIX YCIOBUSAX, IPUCYTCTBYIOT BCE
BO3pacTHbIE TpymHIbl. Mexay HUMH HAaOMIOAAIOTCS IOCTENEHHbIE IEPeXOJbl, U PEryIspHOe
BO300HOBJIEHHE 00eCeuynBaeT Mo iep >kaHue HOPMalbHOIO YpOBHS uncieHHoctd. Ho uHorna sto
COOTHOIIIEHHE MOXET OBITh HApyIIEHO WM 3a CUYET COKpAIICHUS YWCIEHHOCTH KaKOW-TO
BO3pPaCTHOM TPYIIIBI, YTO MOJKET IPUBECTU K JAErpajaluy IMONYyJSALUU, WIK K YpPEe3MEPHOMY
YBEIMYEHUIO OJHOM M3 HUX. KOIMYEeCTBEHHOE COOTHOLIEHHE BO3PACTHBIX IPYIII MOKET CIIYKUTh
MH/IMKATOPOM COCTOSIHMS MOMYJSLMU U e€ Oyayluero B skocucreme. B cBs3u ¢ 3TUM momynsius
MOXET ObITh MHBAa3MOHHOUW (BHEIPSIONIEHCS), HOPMAJILHOW M perpeccuBHOi. Ecnu B yciaoBusix
HKOCHUCTEMBI OOJBIIMHCTBO 0COOEH MPOXOAAT BCE CTaJAUU Pa3BUTHSL OT POXKAEHUS 10 CMEPTH, TO
JaHHas MONYJISALMS CUATACTCS HOPMAJIBHOW; €Clii B €€ Ipe/esiax OHA IPEACTaBJIcHa JIUIIb B BUJIE
CEMsH, 3a4aTKOB W IIPOPOCTKOB, a LBETYIIMX M IUIOJAOHOCAIIMX OPraHU3MOB HET, TO MBI
HaOJI0aeM MOMYIIANNI0 MHBA3HOHHOTO THIIA; €CIH K€ OOJIBIIMHCTBO 0COOCH SIBIISIOTCS CTApBIMH,
TO MOIYJIALUS, KOTOPYIO OHM 00Pa3yIoT, IPHUHAUICKUT K YUCITY PErPECCUBHBIX.

CooTHOIIEHNS BO3pPAcTHBIX TPYNI MOTYT CIYXXUTb HMHJIUKATOPOM YCJIOBMM >KM3HHM BHJA.
[TponomxkutensHoe mnpedbIBaHHE OCO0E B BUPTUHUIBHOM COCTOSIHUM CBUJETENBCTBYET O
HeOJIaronpusATHOCTH YCJIOBUM Uil BUAA B JaHHOM 3kocucreme. bpicTpoe mpoxoxaeHue
BUPTUHWIBHON CTa/IMU UMEET CYILECTBEHHOE 3HAU€HHE B PEAKIIUHU MOMYJISALUU Ha PexUM cOopa eé
OroMacchl (XMIIHUKAMHM, Mapa3uTaMu, 4eJI0BeKOM). Te MOmyssiuu, rae 0co0u ObICTPO MPOXOIAT
CTaJlN TPEAreHEPaTUBHOIO PAa3BUTUSA M CKOPO CTAHOBATCS I10JOBO3PENBIMH, XapaKTEPU3YKOTCS
OOBIYHO OBICTPHIM BOCCTAHOBJIEHMEM CBOEH YMCIIEHHOCTH. [103TOMYy OHU CIOCOOHBI BBIAEPKUBATH
Jla’ke OYeHb BBICOKYIO CTENEHb cOOpa MX OMOMACCHI.

W3parue yactu Ouomacchl y Jr000i BO3pACTHOM TIpYyMIbl TaKOM MOMYJISLUN HE MPUBOJAUT K €€
Jerpajallid, a B HEKOTOPBIX CiIydasX Ja)ke CTUMYJIHPYET IpOsIBIEHHE OCOObIX KadecTs,
o0ecneunBaIIUX BBDKMBAHUE W MPOIBETAHHE MOMYISIIMH. JTO BCTpEYaeTcsi, Halpumep, B
MOMYJISIUSIX CENbJN, CAPANHBI, KOPIOIIKH, MBIIIEBUAHBIX IPBI3YHOB, JIOCS, OJICHS.

B Tex cnyuasx, rge ocoOM TO3AHO JOCTHTAIOT IOJIOBO3PENIOCTM U OCOOEHHO €cliu
BOCIIPOM3BOSANIAS COCOOHOCTh BHJa HeBeluKa (KUThI, OCETpPOBBIE, (hopenb, cocHa cubHpcKas,
KEHb-1LIEHb), M3BbSATHE OMOMACCHl NPU BBICOKOW CTENEHU SKCIUTyaTallkd MOXKET IPUBECTU K
aerpaganuy nonynsauud. OCoOeHHO YYBCTBUTENBHBI TaKHUE MOMYNSALMU K cOOpy MX OmMOMacchl,
MPUYPOYEHHOMN K IPYIINE MOJIOABIX U MOJIOBO3PETBIX 0COOEH.

ITpocTpaHCTBEHHAS CTPYKTYpPA NOMYJISIIUH.

B cuny caMmbIX pasHBIX NPUYMH paclpeneseHue ocobeil B MpOCTpaHCTBE OOBIYHO ObIBaeT
HepaBHOMEpHbIM.  CyIIeCTBYIOT  ONpPENCIIEHHBIE  3aKOHOMEPHOCTH  NPOCTPAHCTBEHHOTO
pacnpezeneHuss ocobeil. OTH 3aKOHOMEPHOCTH YacTO IMO3BOJSIOT CYIUTh O XapakTepe
B3aMMOJICHCTBUI MEKIY 0COOSMHU.

Cpenu Bcero MHOroo0pasusi IpOCTPAHCTBEHHBIX paclpezielieHui, BCTpeyarouuxcs B IpUPOJIE,
MOKHO BBIJIEJIUTh TPU OCHOBHBIX: CIIydallHOE, PETyJsIpHOE M INATHHCTOE. Eciu paccmarpuBatrh
IIPOCTPAHCTBEHHOE PACIIPEEeNIEHE OPraHU3MOB KaKoro-in0o Buja B MaclTabax, CONoCTaBUMBIX €
pasMepamMH €ro apeaja WIM KpYINHBIX YacTell 3TOro apeana, 3aHATBHIX OoJjiee WM MEHee
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HU30JIMPOBAHHBIMHU TOIIYJIANHUAMUA, TO TAKOC PACHPCACICHUC IMOYTH BCCra OKa3bIBACTCA NATHUCTBIM
(arperupoBanHbIM). Tak, Hampumep, NTHIIBI, THe3sAMEeCs B yecax lleHTpansHoit EBpombl, mpu
ornpenesiéHHOM Maciitadbe o0cieoBaHuS OKaXYTCS pPacHpeleNEHHBIMH IISTHUCTO IOCTOJIBKY,
MIOCKOJIbKY BCe JiecHbIe MaccuBbl B LleHTpanbHo# EBpornie — 3To ocTpoBa, OKpYKEHHBIE TOSIMHU.

CrnyuailHoe pacnpeielieHHe BCTPEYaeTCsl Cpeau IIPEeICTaBUTENEH CaMbIX pa3HbIX TPy
opranu3moB. Kakue abnotnyeckue u 6norudecke GakTopbl Cpebl B KaXJA0M KOHKPETHOM ClTy4yae
€ro OMpeAessIoT, CKa3aTh TPYJAHO, HO BHIMMO, CHJIa U HalpaBJIeHUE BO3ICHCTBHS ATHX (aKTOPOB
CIIy4aiiHO U3MEHSIOTCS BO BPEMEHU U POCTPAHCTBE.

[IsaTHECTOE pacmpeneseHne BCTpeyaeTcss Hanboiee 4acTo, MpuYéM CBOWCTBEHHO OHO HE TOJIBKO
HA3eMHBIM OpraHU3MaM, HO M oOUTaTelsIM BOAHOU cpeibl. [IpudnHbl, NPUBOASIINE K MSTHUCTOMY
pa3MeIIeHHIO0, pa3HOOOPa3HbI:

1. CBsi3aHHBIE CO CIIOCOOOM Pa3MHOXKEHHUS M PACCENICHUST MOJIOBIX 0COOCH.

2. [ToBenenueckue (0Opa3oBaHUe CTal, THE3OBBIX KOJOHUN).

3. CBsi3aHHBIC C B3aUMO/ICHCTBHEM Pa3HBIX BUIOB (KOHKYPCHIVSI, BHICAHUC XUIIHUKAMH).
JIEKLINSA 12.

JTUHAMMKA YUCJEHHOCTHU NONYJISIAMI

BaxxupiMM B XapaKTepUCTHKE TMOMYJSALUUU SBISIOTCS €€ YHCIEHHOCTh W IUIOTHOCTb.
UHCIEeHHOCTh TOMYJSIMKA — 3TO O0IIee BBIPAKEHHE KOJIMYECTBA OCOOEH JIaHHOTO BHUIA,
MPUCYTCTBYIOIIEE HAa TOM WM WHOW TEPPUTOPUU, & IUIOTHOCTh, HWHAYE TyCTOTa HaceleHus,
OTpaXKaeT KOJIMYECTBO OCOOEH, NPHUXOJAIeecs Ha E€IUHUIY I[OBEPXHOCTH 3aHMUMAaeMOu
TEPPUTOPHHU.

Ta u npyrasi BemuurMHa HUKOT/Ia HE OCTAIOTCS TTOCTOSIHHBIMU — TOBBIIIEHUE TUIOJJOBUTOCTH WJIU
BBDKMBAEMOCTH TPUBOAUT K TOBBIIICHUIO YHUCIEHHOCTH NOMynsauuu. Ecnu 3To yBennueHue
YUCJICHHOCTH MPOUCXOIUT HA TEPPUTOPUH, UCKIIIOYAIOIICH BO3ZMOXKHOCTh PaccelieHns 0co0eit 3a e€
mpenenbl, TO COOTBETCTBEHHO HAOMIOJaeTcsl BO3pacTaHWE IUIOTHOCTU JaHHOW momymisiuu. B
Cilydae, €CJIM pacCelieHHEe BO3MOXKHO, C YBEJIMYEHHEM YHCIEHHOCTH IUJIOTHOCTh MOXET He
MOBBIIIATHCS, HO YBEIUYMBACTCS TEPPUTOPHS, 3aHUMAEMasl TAHHOW MOMYJIALNEH.

[TpuunHBI, BBI3BIBAIONINE W3MEHEHUS YUCICHHOCTH, YPE3BBIYATHO pa3sHOOOpa3HbI. JTO MOTYT
OBITh U a0MOTHYECKHE, U OMOTUYECKUE BIHUSHUS, TOCKOJIbKY OHH BIUSIOT Ha MJI0JJOBUTOCTh, TEMIIbI
CMEPTHOCTHU W OBICTPOTY WHIMBUIYAILHOTO pa3BuTusA. Ho XapakTep peakiuuu momyssiud Ha HUX
Bcerna crenuuyeH sl BUAOB, MOTOMY MOXKHO CUUTaTh, YTO JUHAMHKA TOMYISALUNA €CTh
MIPUCTIOCOOUTEBHBIN OTBET MOMYJISIIUYA Ha T€ KOHKPETHBIE YCIIOBUS, B KOTOPBIX OHA CYIIECTBYET.

[TpyunHbl, BBHI3BIBAIONIMNE W3MEHEHUS UHCICHHOCTH, 4Ype3BbIYaiiHO pa3HooOpasHbl. Tak,
yBEITUYCHUE KOPMOBOM 0a3bl WM CHIKCHHE KOHKYPEHTHOW CHUTYaIliH, TaKKEe KaK U YMEHbBIIICHHE
BIUSHUSL XUITHUKOB U TMApa3UTOB Ha MOMYMSIUIO, YaCTO CIIOCOOCTBYIOT POCTY €€ YHMCICHHOCTH.
OTHU U3MEHEHHSI MOTYT HOCUTb PETYJISIPHBIN XapaKTep, U3MEHSISICh B TEUCHHE CE30HA WM PAJIA JIET.
Hanpumep, konebaHue UYHUCICHHOCTH TOJEBKH HOCUT SIPKO BBIPAKEHHBIM CE30HHBIM XapakTep.
[TpruéM W3MEHECHHsI YHCICHHOCTH TOMYJISIMH TMOJIEBOK B TedeHwWe roaa mpocturarorT 300-400-
KpaTHBIX pa3MepoB. OueHb OoNbIlMe Ce30HHBbIe KoJeOaHus HAOMI0AA0TCS Y HACEKOMBIX, YepPBEH,
IITHII.

CpaBHMBasi XOJ] CE30HHBIX W3MEHEHUN UHCIEHHOCTH , MOXXHO BHJEThb, YTO 3THU NOCTOSHHbBIE
KOoJieOaHUsl ¢ HEOJMHAKOBOM CHIJIOW TPOSBISIOTCS B pa3HbIE TOJbI, BbIpaKas 3aBHCHMOCTh OT
YCIIOBUM OKpY>Karouiei cpeibl.

[ToMuMO ce30HHBIX KOJIEOaHM YUCIEHHOCTH, y IEJIOTO Psa BUIOB BpeMsi OT BPEMEHU MOTYT
MOSIBJISATHCS BCIIBIIIKK YMCIEHHOCTH, BO BpEMs KOTOPBIX HACEJICHUE MOMYJISALNHA YBEIIMUYUBAETCS 10
YpEe3BBIYAHBIX Pa3MEPOB, B JIECATKH M JIa)K€ COTHH pa3 MpeBbiias HopMy. OJTHaKO B TaKOM BHJIC
MOMYJSIIHS. OOBIYHO CYIIECTBYET HEIOJTO, W MaccoBas BCIBIIIKA YHCICHHOCTH CMEHseTCs €€
pe3KuM majieHueM. YUCICHHOCTh MOIMYJISIMU TP 3TOM MOKET COKPATHTHCSA 10 MUHHUMYyMa, 0
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MOYTH HYJIEBBIX MPEACIOB U B TAKOM BHJIE CYIIIECTBOBATh B OMOIIEHO3€ HA MPOTSHKCHUH Psifia JIeT,
MIPOSIBJISISICH JIUIIh B CE30HHOW PUTMHUKE TIOIYIISIUH.

Benpbimky pa3MHOXKEHUS Y Pa3HBIX BHJJAOB HMEIOT PA3IMYHYIO IPOJOJDKUTEIBHOCTh, MOTYT
0oJiee UM MEHEE PETYJSIPHO MOBTOPATHCS. OHU MOTYT NMPOSBUTHCS HA OTPAHUYCHHON TEPPUTOPUHU
WJIU K€ 3aXBaThIBaTh OOJIbIIME MPOCTPAHCTBA, CO3/1aBasi HACTOAILIME MaHAeMHH. Bunos, narommx
MaHIEMUYECKHE BCIIBIIIIKA DPAa3MHOKEHHUS, CPABHUTEJIBHO HEMHOTO, HO 3HAYCHHE WX B JKU3HH
OHMOIIEHO30B H YEJIOBEKa OTPOMHO.

B necax Poccun BCIIBIIIKK MacCOBOTO pa3MHOKEHUsI CBOMCTBEHHBI 100 BU1aM BpeauTenel XBou
u nuctbeB. bonee 20 U3 HUX OTHOCATCA K TPyNIE MEXK30HAIBHOIO 3HAYEHHUS, KOTOPHIE MOTYT
JaBaTh TMAHJAEMUYECKHUE BCIIBIIIKKA; OCTAIbHBIM 80 BHIaM, MPEUMYIIECCTBEHHO JIMCTOTPHIZYIINM,
CBOMCTBEHHBI JIOKAIbHBIC BCTBIIIKA. MHOTHE W3 BHJOB MEK30HATHHOTO 3HAYCHHS] — CUOMPCKUN
MISJIKOTIPSII, HEMAPHBIA IISIKOMPSII, COCHOBAsl COBKA, COCHOBAS IISICHUIIA — U3YYEHBI JOCTATOYHO
oJIpOOHO.

Ha nmpumepe coCHOBOTO MIENKOMNpsiIa YCTAHOBJEHO, YTO POCT YMCiIa O0COOEH B TOMYJISAIUN
BHauaje UAET MEJICHHO, 3aTEM YCKOPSIETCs, HO, JOCTUTHYB MAaKCUMyMa Ha ONpPENEIEHHOM 3Tarle,
3aMeUIsieTcs W, HakoHell, TIpekpamnaerca. [IpuumHOM OCTaHOBKHM pOCTa YUCICHHOCTH CIY>KaT
HEOJIarONPUATHBIE W3MEHEHUS Cpe/bl, BHI3BAaHHBIC CAMOW TOMYJISAIHUCH, B CBSI3U C €€ BBICOKOH
II0THOCTBIO. OHU TPOSBISAIOTCS B HENOCTaTKaX KOPMOB, B OTPAaBJICHHH CPEAbl MPOAYKTaMU
oOMeHa, BBIJICIICHUSIMH B BHAC OJKCKPEMCHTOB, B PAa3BUTUH KAaHHUOAIM3MA, B CHIDKCHUU
IJIOJJOBUTOCTH, B MOSIBICHUH HEKU3HECIIOCOOHOTO MOTOMCTBA M YBEMYEHHH CMEPTHOCTH 0coOei
Ha BCEX BO3PACTHBIX CTAAUSIX, B YCUJICHUU Pa3MHOKCHHS MMapa3uTOB, B POCTE YMCJIa BPAaroB U B
pa3BUTUH 3a00JICBaHUIA.

Benbimka pasBuBaeTrcsi 00bIYHO Ha MPOTSDKEHUHM 7-9 JIET, a MOBTOPSIEMOCTb TaKUX BCIIBIIIEK
Pa3MHOKEHHUSI MOYKET IIPOUCXOAUTh uepe3 Kakabie 15-20 ner.

VYuyéHple ¢ OaBHUX IMOp BBIACHSIIOT MPUYHHBI KOJCOAHWN YMCIEHHOCTH B pa3HbIC TObI,
BBISBIIIFOT 3aKOHOMEPHOCTH U ONPEACIAIOT MPU3HAKU, TO3BOJIFONIUE 3a0JIarOBPEeMEHHO
OTpPENIETUTh BpPEeMS M MECTO YBEJIMYEHUS WU PE3KOro TaJeHUs YHCICHHOCTH. Pe3ymbTaThl
MCCIIETIOBAaHHUM TTOKa3aiH, 4TO KOJIeOaHUsl YUCICHHOCTH HaXOASITCS B 3aBUCHMOCTH OT LIEJIOT0 psaa
¢dakTopoB. Konebanust MOTyT OBITh BBI3BaHBI MIOTOIHBIMU U3MEHEHUsAMH. Hampumep, ycTaHOBIIECHO,
YTO MACCOBBIE BCIIBIIIKM CapaH4M BCET]1a MOSBISIOTCS BCIE 3a MPOAOKUTEIbHBIMUA 3aCyXaMH.

[Toroga MOXXET H3MEHSTh AMIUIUTYAY KOJ€OaHWM YHMCIEHHOCTH TOJIEBOK W JJIMHY TEpHOJa
BCNbIIKU. [[pruéM KOIMYECTBO OCAaJKOB M MPOJAOJIKUTEIBHOCTh BPEMEHHU, B TEUEHHUE KOTOPOTO
CBETUT COJIHIIE, BIUSAIOT Ha aMIUTUTYIY, a Ha MPOJOJKUTEIHLHOCTh IIUKJIA BIUSET OTKJIOHEHHUE OT
HOPMBI MTOTOJHBIX YCJIOBUM: CPABHUTENIBHO MSTKas 3UMa YBEJIMYMBAET JJIUTEIbHOCTh BCIBIIIKH,
OoJiee CypoBasi — COKparaer eé.

BrIsiBieHa 3aBUCHMOCTh B KOJICOQHUSX YHMCICHHOCTH 3alIla-Oeisika OT BEIMYMHBI CHETOBOT'O
MMOKpOBA.

HekoTtopsie aBTOpBI OTMEHalOT OONbIIOE BIUSHHE Ha KojleOaHWE YUCIEHHOCTH MOMYISIUN
MEPUOTNYECKUX CMEH COTHEYHOW aKTHBHOCTH.

buomuueckue npuuunvl. TONbKO BIUSHHUEM a0MOTHYECKOTO OKPYXKEHHS MPOIECCH KOJIeOaHUs
YUCJICHHOCTH TIOMYJISIIIUNA OOBSCHUTH HENb3sl. YacTOo OHO MPOUCXOIUT B CBSI3U C OMPEIETSIOMIAM
neiictBueM OWOTHYEeCKHX (akTopoB. Hampumep, AeSITeNbHOCTh MOMYISAIUNA OPYTHX BHIOB U
NeATETFHOCTh 0CO0EH caMOi TOMYJISIIAN, TIPOSBIISIOTCS 0COOBIM 00pa3oM B CBSI3U C U3MEHEHUSIMU
MJIOTHOCTHU MOMYJISLUN; TAKXKE BIUSIET KAYECTBO M KOJIMYECTBO MULIH.

Konebanust uncaeHHOCTH MOMY/ISIIANA TI0]T BIMSHUEM KOJWYECTBA KOPMOB XOPOIIIO BBIPAKEHBI Y
CYCJIMKOB, MBIIIEBUIHBIX TPHI3YHOB U Ap. BUAOB. OOBIYHO MPH HU30BITKE KOPMOB ITH JKUBOTHBIE
WHTEHCUBHO Pa3MHOXKAIOTCS M TEM CaMbIM YBEIIMUMBAIOT YUCICHHOCTbD, TOT/IA KaK MPU HEIOCTATKE
KOpMa OTMEYAETCs CHH)KEHHE WM NTPEKPaIIeHUE UX PA3MHOXKEHUSI.

AHanornyHas 3aBUCHMOCTb YUCIEHHOCTH TIOMYJISIIANA MPOCIICKUBACTCS Ha 1IETIOM Psijie BUIOB, B
TOM YHCJI€ Y XUIIHUKOB U Mapa3uToOB.

B3anMooTHOIIEHNS, CYIIECTBYIOIHME MEXKIY JKEPTBOW M XMIIMHUKOM, IMOKa3aJid 3aBUCUMOCTH
YHCIIEHHOCTH OJHOTO BHJA OT YHUCICHHOCTH APYyroro. OOBIYHO NpH YBEIMUYECHUU UYHUCICHHOCTH
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XO035iIMHa 3HAYUTEIBHO BO3pAcTa€T YHMCIEHHOCTh Mapa3uToB. B CBOIO ouepenb, yBEIHUEHHE
YHUCIEHHOCTH Napa3uTOB MPUBOJUT K OCIa0JIeHUI0 0co0ell X03s1Ha, CPeu HUX PAaCIpOCTPAHAIOTCS
00JIe3HH, OTYETrO TUIOJOBHTOCTb M JKU3HECIIOCOOHOCTh OCO0ei cHIKaeTcs. UNeHbl MOMYJsIIUUA B
CBSI3U C 3TUM BCE OOJIbLIE CTAHOBATCS KEPTBAMH XHUILHUKOB, YTO 3aMETHO CHIIKAET YMCICHHOCTb
nonyisinuu. [Iponece yckopsiercs, eciay B HEM NPUHUMAET y4yacTHE HECKOJIBKO BUJIOB [1apa3uTOB U
XHILHUKOB.

buotnyeckuil NOTeHUMAL.

M3BecTHO, 4TO CKOPOCTh pOCTa MOMYJISALMH 3aBUCUT OT BEJIWYMHBI OMOTHYECKOTO MOTEHLHANA,
CBOWCTBEHHOTO BHUAy. [loHATHE OMOTMYECKOTO MOTEHIMaja BBEIACHO B 3KoJorui B 1928 romy
P.Yenmenom. DTOT mokazaTenb OTPaX)aeT TEOPETUYECKUA MAKCUMYM IOTOMKOB OT OJHOW Mapsl
(v oTHOM 0cOOM) 32 €IMHMILY BPEMEHH, HITH 32 BECh )KU3HEHHBIN IHKIL.

Ecnu Ob1 BCE MOTOMCTBO BBDKMBAJIO, YHUCIEHHOCTh JIIOOOM MOMyNALNU, Yepe3 onpenenéHHoe
BpeMs, YBEJIWYHIOCH Obl B T€OMETPHUYECKOW mporpeccuu. B mpupose OnoTHyeckuid MOTEHIUAI
HUKOI'ZIa HE PEaJIn3yeTCsl IIOJHOCTBIO.

KpuBbie BbIKHMBaHUsI (CMEPTHOCTH).

OnuH U3 QakTOpOB, BIUSIONIMX HA Pa3Mepbl MOMYJSILMUA — 3TO MPOLEHT 0co0el, MOorudarImx
70 JOCTMXKEHMsI IMOJIOBOM 3penoctu. B mpenenax naHHOro BuJa 3Ta BEJIMYMHA ropasjao Oosee
M3MEHYMBA, YeM IUIOJOBUTOCTh. Jljis TOro uToOBbl YHCIEHHOCTh MONYJSILIMKA OCTaBajach
IIOCTOSIHHOM, B CpeIHEM TOJIbKO JBa IIOTOMKa KaXJI0M mapbl JOJKHBI JIO)KUBATh J10
PENPOAYKTUBHOIO BO3pACTA.

[Ipu m3ydeHWH MOMYNANMU y4YEHBIE COCTABISIOT TAaONWIBI W KPHUBBIE BBUKHBaHUA. KpuByro
BBDKMBAHMSI MOXKHO MOJYyYUTh, €CJIM HAyaTh ¢ HEKOTOPOM MOMYNALUN HOBOPOXKIEHHBIX 0coOed U
3aTeM OTMeYaThb YHMCJO BBDKMBIIMX B 3aBUCHUMOCTH OT BpeMeHH. Ilo BepTHKanbHONH OCH OOBIYHO
OTKJIA/IBIBAIOT MJIM a0COJIIOTHOE YHWCIIO BBDKUBIIMX OCOOEH MM UX MPOLEHT OT MCXOAHOM
MOMYJISILIUM:

Yuci10 BbIKUBIINX x 100%

YucneHHOCTh UCXOAHON MOMyIALNN

Kaxnomy Buay cBOMCTBEHHa XapakTepHas KpHBas BbDKHMBaHUS, (opMa KOTOPOW 3aBHCUT OT
CMEPTHOCTH HEIMOJIOBO3PEIBIX 0COOEH.

A. WneanbHblil ciaydaid, Korja Bce ocoOM OJHOW TeHepalMu JOKUBAIOT /10 OHMOJIOTHYECKU
IIpeieIbHOrO BO3pacTa, a 3aTeéM B TEUEHHE KOPOTKOTO0 CpOKa OTMHUPAIOT. DTOMY COOTBETCTBYET
MUHHMaJIbHAs CMEPTHOCTh momynsauuu. CpeaHss NpOAOJDKUTEIbHOCTh KH3HM OCOOEH B TaKMX
MOMYJSIUAX BBICOKA M MPHUOIIKAaeTcs K MakCUMalIbHOM. [IprMepoM MOXKET CIyKUTh MOMYJISIHS
YeJI0BEKa B COBPEMEHHON pa3BUTON CTpaHE C BHICOKUM YPOBHEM MEAULIMHCKOTO OOCITYKUBaHHS U
paloHaIbHBIM TUTAHUEM.

B. Yame Bcero BcTpevyaercsi BApMaHT — MOBBIIIEHHas! THOeNb 0co0el B paHHUI NepuoJl KU3HHU.
B3pocnbie ¢popMmbl Oosiee 3amuiieHbl WM BIHOCIUBBL. KprBas cMEpTHOCTH B TaKUX MOIMYJISALUAX
pe3Ko MajaeT K TOpU30HTAIBbHOM ocH B caMoM Havase. Hanpumep, y OonbImIMHCTBA pbIO GoblIast
YacTh NMOMYJSIUU THOHET elll€ Ha CTa/luu UKPBI, BETUKa CMEPTHOCTh MAJIbKOB, @ CMEPTHOCTh CPEIN
B3pOCIBIX 0cO0ei craHOBUTCS Huke. KpuBas Takoro Tuma XxapakTepHa TakK e JUIs MOMYJISLUU
4esioBeKa B CTpaHe, i€ MIHUPOKO PACIIPOCTPAHEHbI T0JIO U OOJIE3HHU.

b. IlnaBHas kpuBast HaOIOaeTCsl B IpUpoJe KpaitHe peiko. Takoit X0 CMEepTHOCTH OTMEUEH Y
MIPECHOBO/IHBIX THJIP, COAEPIKALIUXCS B aKBapUyMe.

BrruepunBasi KpuBbI€ BBIKUBAHUS JUIsl Pa3JIMYHBIX BUIOB, MOKHO OIPENEIATh CMEPTHOCTD AJIs
0cobeil pa3HOro Bo3pacTa U TaKMM 00pa3oM BBISICHSTH, B KAKOM BO3pacTe JJaHHBIN BUJ Harbolee
YSI3BUM. Y CTAHOBUB ITPUUUHBI CMEPTH B 3TOM BO3PACTE, MO>KHO IIOHATH, KaK PETYJINPYETCS
BEJIMYMHA MOIMYJISIIHH.

Temmnbl pocTa nonyasuy.
N3BecTHO, 94TO €ClI POKIAEMOCTh B TIOMYJISIIUH MPEBHIIIAET CMEPTHOCTH, TO MOMYJISALHS OyaeT
pacTu, B TOM CIlly4ae €Ccly U3MEHEHUS B PE3YJIbTaTe UMMHUTPALIUU U SMUTPALIMY HE3HAUUTEIIbHBI.
W3MeHeHus TeMIoB pocTa MOMYIISILIUU MOTYT ObITh pa3uYHbIMHU.
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1. B HEKOTOpBIX MOMYJSAMMAX TEMI POCTa ¢ CaMOro Hayaja BBICOK M MocTosiHeH. [lpu
JOCTUKEHUH ONpPEIeIEHHON TUIOTHOCTH HaceNeHUsl TEMII pOCTa MajaeT 10 Hyis. Takoi Temn pocta
HA3bIBAIOT 3aBUCHUMBIM OT IUIOTHOCTH IMOMYJISIUU, KOTOpas BIIMSET HA HWCTOIICHHE MHUIIEBBIX
PECYPCOB U HAKOILJICHHME TOKCHYHBIX MPOAYKTOB, a MO3TOMY Ha pocT. Takas S-oOpa3Hasi kpuas
pocTta nojiyyeHa Jjs psiia OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB (KJIETKH BOAOPOCIEH
(bUTOMIAHKTOHA, JJI1 HEKOTOPBHIX HACEKOMBIX, KIIEIIEH, MEJIKUX HEMATO).

2. KpuBass gpyroro tuma mnoijiydyaercsi, KOrja TEMI pOCTa MPOAOJKAETCS BILIOTH JI0
BHE3AIHOTO MaJIeHUsl IJIOTHOCTH B pe3yjbTaTe MCUepHaHHsl pecypcoB cpensl. Torma temn pocrta
MOMYJISIUN CHIDKAETCA 10 HyIs, a oOIIas YMCIEHHOCTh CTaOWIM3HPYETCsl B COOTBETCTBUHU C
JNOCTYHBIMU  JUIA  TMONYJISUU  pecypcamu. Takas KpuBas XapakTepHa JUIsl  MEJKHX
MapPTEHOTCHETUIECKUX PaKOOOpas3HbIX (Hanmpumep, nadHui).

MexaHu3MBbl, C/IEPKUBAIOIINE POCT MOMYJISAIUH.

Cpenu MeXaHHW3MOB 3a/IEP)KUBAIOIIMX POCT MOMYJSALUUH, Yy MHOTHX BHJIOB OOJBIIYIO POJb
UTpalOT XMMHYECKHE B3aUMOJEHCTBUS ocobeil. Tak, Hampumep, rojlOBAaCTUKU HEKOTOPHIX BHJIOB
JATYIIEK BBIJENSAIOT B BOJY BEILIECTBA, KOTOPBIE 3aJI€PKUBAIOT POCT IPYI'MX TOJIOBACTUKOB. Yem
KpynHee 0coOb, TEM CUJIbHEe OHa BO3JeHCTBYeT Ha Oonee Menkux. [lokonenue, Bblmeniiee B
ONMM3KKE CPOKH U3 MKPHI, OTIOKEHHON B OJJHOM BOJOEME, BCKOPE pa3JeNIsIeTCsl Ha JIBE pa3MEpHBIC
rpynmnsl: 6osee KpymHbIE, MPOJOIKAIOIINE PACTU TOJIOBACTUKU U MEIKHE, 3aTOPMO3UBIINE CBOM
pocT. DKOJIOrMUYecKas BbIr0/1a TAaKOTO pa3/iesIeHUs MOIMYJIALHUUA B TOM, YTO OCOOM C HAaCJIEACTBEHHO
0os1ee OBICTPBIM TEMIIOM POCTA, UCIIOJIb3Ysl KOPMOBBIE PECYPCHI BOJIOEMA, MOTYYArOT BOZMOKHOCTh
ObIcTpO 3aBepmuTh MeTamMop¢o3. OcraBmiMecss MENKHE TOJOBACTHKH, IOCIE TOrO Kak IepBas
napTusi MOKUHET BOAOEM, TAK)KE UMEET IIAHChl YBEJIMYUTHCA B pa3Mepax M MpoTu meramopdos.
(D10 xe HabMroIaeTCs U Yy PHIO).

Bropoii MexaHu3M orpaHUyYeHUs] YUCICHHOCTH MOMYNALUNA — TaKue WU3MEHEHUs (PU3UOJIOTUU U
MOBEJICHHUS TPU YBEIUYECHUHU TUIOTHOCTH, KOTOPHIE B KOHEYHOM CUETE MPHUBOIAT K IOSBICHHUIO
WHCTUHKTOB MAacCOBOM MUrpanuu. (XapakTepHo AJis NepeneTHON capaHyn).

Tpernii MexaHU3M CAEPKUBAHUS POCTA MOMYISIUU. TeppUTOpHUATBHOE TTOBEICHUE KUBOTHBIX,
BbIpaboTaBIIeecss B XO/€ IBOJIOLUUN — Hambosee 3(h(EeKTUBHBIH MEXaHU3M CAEP)KUBAaHUS POCTa
YHCJIEHHOCTH MOMYJISIIMM Ha JaHHOW Iuiouanu. BeiceneHne kak OTBETHasl peaklids Ha pacTyIIyio
IUIOTHOCTb

[loBpIlIeHNE TUIOTHOCTH TIOMYJSAIMA MOXKET COMPOBOXKIATHCSA TAKMMU HM3MEHEHUSIMH B
¢uznonorun ocodei, KOTopble BEAYT K CHIDKEHHUIO POXKIAEMOCTH M YBEIMYEHHIO CMEPTHOCTU. Y
MJIEKOITUTAIOIINX HM3BECTHO SIBJICHHE CTpecca, KOTOpoe BMEpBbIe ObUIO omucaHo B 1936 romy
mBeinapckuM yu€HbiM [.Cenbe 1 uenoBeka.

Crpecc, unu peakiusi HalpsDKEHUs, BOSHUKAET B OTBET Ha JIFOObIE OTPUIIATENIbHbBIE BO3AEHCTBUS
Cpezbl, B TOM YHCJIE U Ha OTKJIOHEHHUE IJIOTHOCTH CPEJIbl OT ONTUMYMa.

bonbiiyto ponb B pa3BUTHUH CTpecca Mrpar0T CUTHAIBI KOPbI TOJOBHOIO MO3ra, MEHSIOLIUE
aKTUBHOCTh TUIIOTAJIaMyCa — LIEHTPAIbHOTO 3B€HA BEreTaTUBHOW HEPBHOM cucTeMbl. [lesTeabHOCTb
THIIOTaJIaMyCca BBI3bIBACT W3MEHEHHsS B ()YHKIMOHHPOBAHWU THUNO(HU3apHO-HAAIOUYCTHUKOBOU
TOPMOHAJIbHON CHCTEMBI.

B cocrostHnu cTpecca y JKUBOTHBIX CHIIBHO YBEITHMUMBACTCS KOpa HAMTOYEYHUKOB M TIOBBIIIACTCS
KOJINYECTBO TOPMOHOB, BBIIEISEMBIX 3TUM OpraHoM. To €CTh MPOUCXOJUT CABUI TOPMOHAIBLHOTO
paBHOBECHs] OpraHu3ma. Y CaMOK B TMONYJSIUU MPOUCXOAUT Pe30pOIHsi SMOPUOHOB, yracaroT
MHCTUHKTHI 3200THl O TOTOMCTBE — YMEHBIIIAETCSI YHCIIO BHIBOJKOB M KOJIWYECTBO B HUX MOJOMABIX.
Bcé 3T0 mpUBOIUT K TOPMOXKEHUIO POCTA MOMYJISLUH.

Taxxe 0TMEUEHO, YTO B COCTOSIHUU CTpecca y KMBOTHBIX Ja)ke MPH TOCTaTOYHOM CHAa0KEHUH
KOPMOM TIOHIDKAETCS YCTOWYMBOCTH K BPEIHBIM BO3JEHCTBUSM CpEIbl, YTO YBEIWYHBACT
CMEPTHOCTb.

CtpeccoBoe COCTOSIHME HE BbI3bIBA€T HEOOPATHMBIX H3MEHEHHMH B IIOJIOBOM cHcTeMe, a
MPUBOJMT JIMIIIb K BPEMEHHOMY F'OpMOHAJIbHOMY OJokupoBaHutio e€ ¢pyHnkuuu. [locne ycrpanenus
MepeHaceIEHHOCTH CIIOCOOHOCTh K Pa3MHOKEHHUIO MOKET BOCCTAHOBUTHCS B KOPOTKHE CPOKH.

OKOJIOTUYECKHE CTPATETUH MOMYIIAUH.
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[Ipucnocobnenust ocobeil B MOMyINSAIMKA HAMIPABIICHBI HA TIOBBIIIICHHE BEPOSITHOCTH BBDKUBAHUS
U ocTaBiieHHe nmoTtoMcTBa. Cpeau MpUCrocoOIeHU BbIAETSETCS TaKOe CBOMCTBO MOMYJSIUU Kak
JKOJIOTUYECKast CTPATETHsl.

DKoJoru4ecKasi CTpaTerus NoMmyJIsaluy — 3T0 e€ 001as XapaKTepUCTUKA POCTa M PA3MHOKEHHUS.

Croza BXoJAT TeMIbl pocTa €€ 0coO€il, BpeMsi JOCTUKEHUS I0JO0BO3PEIIOCTH, MJI0JOBUTOCTD,
MEPUOIUYHOCTh PA3MHOKEHHUS.

OnpeneneHrue CTpaTerny MOMYJSIUN OOBIYHO CBS3BIBAIOT ¢ KoHIenmuei r- m K-orbopa. B
MOMYJISIIUAX, COCTOALIMX U3 UHTEHCUBHO Pa3MHOXaroUuxcs ocoOel, neiicTByeT -otoop, B TEX ke
MOMYJSUAX, KOTOPBIE COCTOAT W3 0co0eil, MeIeHHee pa3MHOXKAIOMIMUXCs, HO Oosee
KOHKYPEHTOCIOCOOHBIX, AelicTByeT K-oT60p.

[-OOMYJSIIIUM ~ XapaKTEPU3YIOTCS: BBICOKOH  TUIOJOBHTOCTBIO, OBICTPBIM  Pa3MHOKEHHUEM,
KOPOTKMM TNEPUOJOM HHIUBUAYATbHOTO Pa3BUTHS, MaJIbIMH pa3MepaMu ocobel, HO crnaboit
KOHKYPEHTOCIIOCOOHOCTBIO M, KaK MPaBWJIO, OTCYTCTBHEM 3a00ThI 0 moToMcTBe. [lonmymsimuu ¢ I-
CTpaTeruen 0CTaTOYHO OBICTPO PACCENAIOTCS M 3aHUMAIOT OOIIMPHBIE TEPPUTOPHUH, OJHAKO OHU
MaJIOYCTOHYHMBBI U HE MOTYT CTAHOBUTHCS JIOMUHAHTAMH B COOOIIECTBAX.

Jns K-nonynsuuii XapakTepHbl HPOTUBOIIOJIOXKHBIE cBOWcTBAa. HO caMbIM I1aBHBIM SIBIsI€TCS
OosbIlIass KOHKYPEHTOCTIOCOOHOCTh  K-momysmsiiuii.  VIMEHHO OHHM  HAcCeNsfoT — CTaOWIIbHBIC
MECTOOOUTaHUS, B TO BpEMS Kak I-TMOMYJIALIUU O0jiee pacnpocTpaHeHbl B HECTAOUIIbHBIX.

OTHU JBE CTpPATEruu MPEJCTABISIOT JBa PA3JIMUHBIX PEIICHHS OJHOM 3aJayd — JJIMTEIBHOTO
BBDKMBaHMS BUAA. BUIbl ¢ r-cTparerueil ObicTpee 3aceisifoT HapylIeHHbIE MECTOOOUTAHHS, YeM
BBl ¢ K-cTparerueii, Tak Kak OHU JIETYe PACIPOCTPAHAIOTCS M OBICTpee pa3MHOXKaroTcs. Bunbl ¢
K-cTparerueit Oonee KOHKYPEHTOCHOCOOHBI, M OOBIYHO OHHU BBITECHSIOT [-BHJBI, KOTOpHIE
[IEpPEMELIAOTCS B IPyrue HapylIeHHbIE MECTOOOUTAHHUS.

Bricokuil penpoayKTUBHBIA MOTEHIMAN [-BUIOB YacTO MPHUBOIUT K TOMY, YTO B KaKOM-JIHOO
MEeCTOOOUTAHUH OHU UCTIOIB3YIOT JOCTYITHBIE PECYPCHI M MPEBBIIAIOT MOACPKUBAIOITYIO EMKOCTh
Cpelbl, a 3aTeM MOMyJsuus norubaer. Bunsl ¢ r-ctparerueil 3aHUMarOT JaHHOE MECTOOOUTaHUE B
TEYEeHHE JKU3HM OJHOrO HIIM, camMoe OOJIblllee, HECKOJLKHX MOKoJeHuil. B nanpHelineM oHH
MEPECENSIIOTCA Ha HOBOE MecTo. OTAeNbHbIE NOMYJISAIMA MOTYT PEryJIIpHO BBIMUPATh, HO BUJ MPHU
3TOM MEPEMEIIAECTCS U BIKUBAET.

CuuTaroT, 4TO OAHY U Ty K€ Cpely OOWTaHUS pa3Hble MOMYISIUU MOTYT HCIOJIB30BaTh IO-
pa3HOMY, MOSTOMY B OJHOM M TOM € MECTOOOMTaHWU MOTYT COCYIIECTBOBaTh BHUJHI C - U K-
CTpaTeruen.

JIEKIIMA 13.
BUOLEHO3bI

COBOKYITHOCTB BCE€X KMBBIX OPraHW3MOB HAIllel TUIAHETHl 3aHUMAET POCTPAHCTBO, UMEHYEMOE
6uocdepoil. BBuny TOro, 4yTto B MPUPOJE BCE OPraHU3MBI CBSI3aHBI JIPYr C JAPYTrOM CIIOKHOMN
cHCTeMOW B3aMMOOTHOILIEHHH, clenoBaso Obl u3ydaTh Ouocdepy B nenom. Ho srta 3amgaua
HernocuibHa. [loaToMy MPUHATO yrpomarh padboTy, pasznensis ouocdepy Ha YacTH parmOHAIBHOTO
00BEMA U TOCTYIHBIE JJIs1 UCCIICTOBAHHIA.

Opranu3Mbl TPYNTIUPYIOTCS B MPOCTPAHCTBE MO/ JACHUCTBUEM OIPEACIEHHBIX (DAKTOPOB. AHAIN3
3TUX (aKTOPOB TO3BOJIACT BBIACIUTh pA3IUYHbIE THUIBl OOBEIUHEHHH U, TPEkKAEC BCETO
IPYNIHPOBKU OOIIECTBEHHOI'O U HEOOIIECTBEHHOTO XapaKTepa.

Obwecmeennvie 2pynnUPOSKU.

Coo01ecTBOM MOKHO Ha3BaTh 00BEIMHEHHE 0CO0EH, 001aatomiee CiaeayOIMUMI MPU3HAKAMH:

1. Oco0u OTHOCSTCSI K OJTHOMY BUJLY.

2. Ocobu nepkarcs BMecTe JuO0 Onaromapss B3aUMHOMY —MPUTSIKEHHUIO, WIIU
WHTEPATTPAKIUK, IJHUOO CUJIOW OAHOCTOPOHHETO WMITYJIbCa, Ha3BaHHOMY OOIIECTBEHHBIM
BJICUECHUEM.
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NuTeparTpakius U 00IIECTBEHHOE BICUCHHE HE 3aBUCAT OT (PU3HUECKUX YCIOBHI OKPYKAIOIICH
cpensl. UneHoB coodiecTBa 00beAMHSIET HE BHEITHEE BIMSHHE, a BIUSHUE UCXOSIIEE OT KaXI0r0o
u3 HUX. OHO cOXpaHsSeTCs aXke TOra, Koraa GU3NKO-XUMHUECKUE YCIIOBHSI CPEIbl U3MEHSIOTCS.

OO1ecTBEHHOE BJIEYEHHE UTPACT BAXXHYIO pOJib B 00pa30BaHUM COOOILECTB Yy MO3BOHOYHBIX
KHUBOTHBIX. [lodTn Bce mpuMaThl KUBYT cooOmiecTBaMu. Ecny mM30mupoBaTh IMMMIAH3€ OT €ro
IpyMNIbl, MOBeJeHHe 00€3bsIHbI CHIIBHO U3MEHHUTHCS U HE BO3BPATUTHCS K HOpPME /10 TE€X IMOp, MOKa
00e3bsiHa HE OKAKETCS BHOBB CPENIM CBOMX COOPATHEB.

B cooOmiectBax >KMBOTHBIX TJIaBHAs POJb MPUHAMICKHUT ITOJIOTHUECKUM (akTopam, HO He
clieyeT 3a0bIBaTh M JEHCTBHE KOJIOTMYECKUX (haKTOPOB.

I'pynnuposexu neobujecmeenno2o xapaxkmepa.

Ckomutenus.  [lonstue BBEN (panmy3 Pabo, xortopelii 0003HAUMI 3TUM TEPMUHOM coOpaHue
0co0eii, OTHOCAIIMXCA K OJAHOMY HWJIM HECKOJbKUM BHJIaM U BO3HHUKILIEE HCKIIOUUTEIBHO MOJ
JEWCTBUEM OJIHOTO WJIM HECKOJBKUX (DaKTOPOB OKPY’KAIOMIEH Cpelibl, BHICTYIMAIOMIMX B Ka4eCTBE
1eHTpa npuTsHkeHus. CKOMIeHnEe HOCUT CIy4YallHbI U BpeMEHHBIN XapakTep. Mex 1y >KUBOTHBIMU,
00pa3yIomMMH CKOIUICHWE HE CYIIECTBYET HHKAKOH CBA3M, M OHO paclajgaeTcs, KaK TOJBKO
ucye3aeT IEeHTp MpUTsbKeHusa. [IpuMepoM CKOIUIEHHS MOXET CIYKUTh COBOKYIHOCTh
pa3sHOOOpa3HBIX HACEKOMBIX, BHIOIIMXCS B JIETHHE HOYM BOKPYT 3JEKTPUUYECKOH JIAMITIOYKH; CTOHUT
MOTYIINUTH JIAMITY, KAaK HACEKOMbBIE TOTYAC K€ PA3JICTAIOTCA.

AKTUBHBIE TapasuTapHble cooOmiecTBa. CoobmiectBa (QopeTudeckue H KOMMEHCAIbHBIC
BO3ZHUKAIOT Oyarojapsi MPUBICYEHUIO OIHOTO KHUBOTHOTO APYTUM, HO OHO HMPOUCXOAUT MEXKIY
pasHBIMU BHJIAMH W, HOCHT OJTHOCTOPOHHHUI XapakTep. B mapasutapHbIX cOOOIIECTBaxX Mapaswur,
MIPUBJICYEHHBIA TEPMO- HIIM XEMOTAKCUCOM, JKUBET 32 CYET CBOETO XO35IMHA, KOTOPOMY MPHUMHSET
TOT WM HWHOM Bped. B ¢opernyeckmx cooOmiecTBax TpaHCIOPTUpYyeMas 0CO0b (Hampumep,
ramMa3oBbI KIICI, MPUKPENHUBIIUNACA K JKYKY) HE MPHUUYMHSAET HHUKAKOTO BpeAa >KUBOTHOMY-
nepeHocuuky. Cool1ecTBa KOMMEHCAJIOB IIPEJICTABISIIOT CBOET0 POJia MePeXo] K OOIIECTBEHHOMY
o0pa3y *U3HU: B HUX OJHOCTOPOHHEE BIieUueHHE BCE OOJIbIIE YCTYIMAeT MECTO B3aUMHOMY.

buonienossl.  TepMuH «OHOIEHO3» OBUI TPEMJIOKEH HEMEUKHM ruapoduonorom Kapiom
Meéouycom B 1877 r., Korga oH u3yyan ycrpuuHble 6aHku B CeBEpHOM MOpe U MPUYpOUEHHBIE K
HUM oOpraHu3mbl. Ero mnepBoHauanbHOE OINpeAeNeHue: OuoyeHo3 — 3TO OO0bEIUHEHUE >KUBBIX
OpPraHU3MOB, COOTBETCTBYIOIIIEE IO CBOEMY COCTaBY, YUCIY BUAOB U 0CO0€H HEKOTOPBIM CPETHUM
YCIIOBUSIM CpeJlbl, 00bEIUHEHHE, B KOTOPOM OpPraHM3MBbl CBSI3aHbl B3aUMHOM 3aBUCHUMOCTBIO U
COXpaHSIOTCS Oarofapsi MOCTOSHHOMY Pa3MHOXKEHHUIO B ONpeeNEéHHbIX MecTax... Ecnu Obl 01HO
U3 YCJIOBHMM OTKJIOHWJIOCH HA HEKOTOpPOE BpeMsl OT OOBIUHOM CpeqHell BETMYMHBI, U3MEHUJICS Obl
BeCh OMOLIEHO3... bruoneHno3 takxke npereprnen Obl U3MEHEHUE, €Ciid Obl YMCIO 0COOEl JaHHOTO
BUJa YBEIMYMBAJIOCh WJIM YMEHBUIAJIOCHh Ojarojaapsi AeATeIbHOCTH 4YEJIOBEKa, WU K€ OJWH BUJ
MOJTHOCTBIO MCYe3 U3 COOOIECTBA, WM, HAKOHEII, B €r0 COCTaB BOLIEN HOBBIL. . .

37ech cienyeT MoAYepKHyTh, 4To Mébuyc:

1. OTHOCHT K OMOIIEHO3y BCIO MAacCy >HMBOTHBIX M PACTECHMH, BCTpPEUAIOIIMXCS Ha
YCTpUYHON OaHKe, BKII0Yasi MUKPOCKOIIMUYECKHUE U MaKPOCKOITNYECKUE (OPMBI.
2. Bunsl, oOpasyromume OHOLEHO3, CBA3aHbI JAPYr C JAPYrOM B3aMMO3aBUCHUMOCTHIO. DTO

oTiMyYaeT OWOIIEHO3 OT CKOIUICHHWs (T/Ie HEeT B3aMMHOW 3aBUCUMOCTH). B3amM03aBUCHMOCTH
KOMIIOHEHTOB OHMOIIEHO3a TaKoBa, YTO W3MEHEHHs, KacalolMecs TOJBKO OJIHOTO BHJA, MOTYT
OTpa3uThCA Ha BCEM OMOIIEHO3€ M JasKe BBI3BATh €TO PACIa.

3. broneHno3 HaxoIUTCsS B HENOCPEACTBEHHOM 3aBUCUMOCTH OT ()aKTOPOB BHELTHEW CPEIbl,
TOr7la Kak COOOIIECTBO TMpPEACTaBIIeT cOo0OW 3aKphITYI0 TPYNIUPOBKY, OTHOCHUTEIHHO
HE3aBUCHMYIO OT OKpPY)Kalolle cpenbl (Tak, Hanmpumep, KojaeOaHUsl TeMIIEpPaTyphl B YIIbE CHIIBHO
ocmabnensl). CymecTBOBaHWE CKOIJICHHS 3aBHCHUT JIMIIb OT OJHOTO (akTopa Cpemsl,
COCTABJISOLIETO LEHTP MPUTSHKEHUS.

4. [Io Mébuycy, OuomneHo3 mnpeAcTaBiasieT co0OM TIpyNIUPOBKY, HaXOASIIYIOCS B
CTaOMJIBHOM PaBHOBECHU U YCTOHYMBYIO BO BPEMEHHU.

Paznngaror OMOIIEHO3B! YCTOHYMBBIC B MacIITabe MPOIODKUTEILHOCTH YeTIOBEYECKON )KU3HH,
T.C. COXPAHAIOMUCCA B TCUCHUEC HCCKOJIBKUX I[eCﬂTHHCTHﬁ u Oosee u 6I/IOLICH031:.I OUKINYCCKUC,
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M3MEHEHHE KOTOPhIX COBEpPILIAETCS OYEHb OBICTPO, MHOTIA 32 HECKOJIBKO JTHEH U JaXKe YacoB.
CoCHOBBIH JieC — 3TO MPUMEP YCTONUMBOIro OMOIIEHO03a; pa3InYHbIE BUAbI YWICHUCTOHOTHUX,
CMEHSIOIIHE JPYT APYyra B TPyl MIEKOMUTAIOMIETO, B CTBOJIE MOTUOIIET0 JiepeBa Uil B rpude,
00pa3yroT MUKINYECKUE OMOIICHO3BI.

5. CornmacHo MEbuycy, ocoOu OMOIIeHO3a Pa3MHOKAIOTCS B CBOEM MECTOOOUTAHUH, T.€. B
camoM OnoneHo3e. B Hacrosiiee Bpems 3TO MOJ0KEHUE HE CYUTAIOT MPU3HAKOM OHOIIEH03a,
MOCKOJIbKY (paKkThl, OTMeueHHbIE MEOMYCOM, NMEIH MECTO TOJILKO B MOPCKOM cpejie M PeiKo
Ha0JII0/1al0TCS B HA3EMHBIX YCIOBUSX.

buoneno3 — 53T0 TrpynmupoOBKa S>KUBBIX OPraHU3MOB, OOBEAMHEHHBIX TNPUTSDKEHHUEM HE
B3aMMHOI0 XapakTepa, KOTOPOE OKa3bIBAIOT Ha HUX pazNuyHble (DaKTOpbl BHEUIHEH Cpeibl; 3Ta
TPYNIIUPOBKA  XapaKTEPU3yeTCsl  ONpPEACNHEHHBIM  BHUJOBBIM  COCTaBOM U HaJUYUEM
B3aMMO3aBUCUMOCTEH; OUOIIEHO3 3aHUMAET MIPOCTPAHCTBO, UMEHYEMOE OHOTOIIOM.

Jnst o6o3HadyeHus: Oojiee MEJNKHX COOOIIECTB NMPUMEHSIOT TEPMHHBI: «MHKPOCOOOIIECTBAY,
«OMOLICHOTUYECKHE TPYIIUPOBKNY, «OHMOIIEHOTUYECKHE KOMIUIEKCH». OJTH cOooOLIecTBa JIMIIb
COCTaBHBIC YacTH KpPYIHOro (Hampumep, JecHoro OuorieHosa). Ilocrmegnwmii BXoautr B Oolee
CJIOKHBIE KOMILIEKCHI, 00pa3yrolie B KOHEYHOM CYETE BECh KUBOM MMOKPOB 3eMIIH.

Takum oOpa3oMm, opraHu3aiusi >KM3HHM Ha OHOIIEHOTMYECKOM YpoBHE wuepapxuuHa. C
yBEJIIMYEHUEM MacIITab0B COOOIIECTB YCUIIMBACTCS MX CIOXHOCTH M JIOJSI HEMIPSIMBIX, KOCBEHHBIX
CBA3EH MEXAY BHJIAMH.

EctecTBeHHble OO0BEIMHEHUS KHUBBIX CYIIECTB HMMEIOT COOCTBEHHBIE 3aKOHBI 00pa3oBaHUS,
(YHKIMOHMPOBAHUS W Pa3BUTHA. BaXHEHIIMMHU OCOOCHHOCTSMH OJTHUX TIPUPOJHBIX CHCTEM,
OTHOCSIIIIUXCS. K HAJOPraHM3MEHHOMY YPOBHIO OpraHM3allii >KU3HHU, MO KiIacCU(pUKalUu
HeMenkoro 3kosiora B. Tunuiepa (1971), sBasitorest:

1. CooOmiecTBa Bcerja BO3ZHUKAIOT, CKJIA/IBIBAIOTCS W3 TOTOBBIX YacTell (MpeicTtaBUTENeit
Pa3NUYHBIX BHJIOB WJIM LENBIX KOMIUIEKCOB BHOB), MMEIOLIMXCS B OKpYXKamomeh cpere. DTUM
croco0 UX BO3HUKHOBEHHS OTIMYAETCS OT (POPMHUPOBAHUS OTJEIBHOIO OpraHu3Ma, 0co0u, KOTOpoe
MIPOUCXOIUT IMYyTEM MOCTETIeHHOTO Au(depeHInpoBaHms 3a4aTKOB.

2. Yactu coolbmecTBa 3ameHsieMbl. OJUH BU (MM KOMIUIEKC BUAOB) MOXKET 3aHATh MECTO
JPYTOro CO CXOJHBIMM SKOJIOTHYECKMMH TpeboBaHUsAMU Oe3 yuiepOa ais Beell cucteMsl. (HacTu xe
(oprassl) 11000T0 OpraHU3Ma YHUKAJIbHBI).

3. Ecmu B 1emocTHOM opraHu3Me —IOAJCPKHBAETCS TOCTOSHHAS — KOOPJIWHAIIHSA,
COIJIACOBAHHOCTH JIETETLHOCTH €r0 OpraHoB, KJIETOK M TKaHEH, TO HaJOpraHU3MEHHas cucTemMa
CYIIECTBYET B OCHOBHOM 32 CYET YpaBHOBEIIMBAHHS MPOTHBOIOJIOXHO HAIPABICHHBIX CHIL
WHTepecbl MHOTHMX BHMJOB B OMOIIEHO3€ NPSAMO MNPOTHBOIOJIOXKHBL. Hampumep, XHITHUKH-
AQHTAarOHUCTHI CBOWX JKEPTB, HO, TEM HE MEHEe, OHHM CYIIECTBYIOT BMECTE, B paMKaX OJHOTO
cooO1iecTBa.

4. CooOmiecTBa OCHOBAaHbI Ha KOJMYECTBEHHOM PETyNsLMH YHMCIEHHOCTH OJHUX BHJIOB
JIPYTUMU.
5. [IpenenbHble pa3Mepbl OpraHu3Ma OrpPaHUYEHBl €ro BHYTPEHHEH HACIIEICTBEHHOU

nporpamMmoii. Pazmepsl HaJlOpraHu3MEHHBIX CHCTEM OIPENEeNIIOTCS BHEIITHUMU NMpUYMHAMU. Tak,
OMOIIEHO3 COCHSIKA-0eIOMOIITHIKAa MOXKET 3aHMMaTh HEOOJBIION Y4acTOK cpeau OOJIOT, a MOXKET
NPOCTUPAThCS HA 3HAYMUTENBbHBIE PACCTOSIHUSA, HAa TEPPUTOPUH C OTHOCUTEIHHO OJHOPOIHBIMHU
aOMOTHYECKIMH yCIOBUSIMHU.

CoobmecTBa BIojHE 00BEKTHBHO, PEAIbHO CYIIECTBYIOT B mpupoze. HacTh 3K0JI0ruu, KOTopast
M3y4aeT 3aKOHOMEPHOCTHU CJIOKEHHSI COOOIIECTB U COBMECTHOM JKM3HHM B HUX KHBBIX OPTaHU3MOB,
MOJTyYHJIa Ha3BaHUE CUHIKOJIOTHS, UJTH OMOLIEHOJIOTHSL.

CrpykTypa 6MoLeH03a.

Bbiensior BHIOBYIO CTPYKTYpy OHOLIEHO3a, MPOCTPAHCTBEHHYIO CTPYKTypy OuWoleHo3a u
9KOJIOTUYECKYIO CTPYKTYpy OnoreHosa.

Buoosas cmpyxkmypa o6uoyenosa. llog BUAOBOM CTPYKTypoil OMOIlEHO3a IOHMMAIOT
pa3HooOpa3ue B HEM BUAOB M COOTHOIICHHE WX YHCICHHOCTH WJIM Macchl. Pasnmuuaror Goratsie u
OenHble BHIAMH OHOIEHO3bI. Besne, rne ycioBuss aOHMOTHYECKOH cpeibl MPUOIMKAIOTCS K
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ONTUMAJBHBIM I JKU3HU, BOSHUKAIOT YpE3BBIYAHO Oorarbie BuAamu cooOrmiectBa. Hampumep,
TPOMUYECKHUE Jieca, KopaioBble pudbl. 11 HA060pPOT B MYCTHIHAX M TYHApaX, TaM rae (akTOpsl
Cpelbl TAJIEKO YKJIOHSFOTCSI OT CPEIHEro ONMTHMAJIBLHOTO JJISl KU3HU YPOBHS, COOOIIECTBA CHIILHO
00€eHEHBDI.

3akoHOMepHOCTh (mpaBuiio) A. VYoiieca: mo Mepe MNPOABMKEHHUS OT IOJIOCOB K HKBATOPY
Ha0JI0/1aeTCsl YBETMUYEHHE BUJOBOIO Pa3HO00pa3usi OMOIIEHO30B.

BumoBoii coctaB OHMOIIEHO30B, KPOME TOTO, 3aBUCHT OT JJIMTEIHHOCTH WX CYIIECTBOBAHUS,
UCTOpUHU KaxAoro OuoieHosza. Momoable, (GopMupyrouecss coodiecTsa OObBIYHO BKIIIOYAIOT
MEHBIINI HA0Op BUIOB, YeM JABHO CIIOKUBIIHECS, 3peible.

Ho naxe camble oOenHEHHBIE OWOIIEHO3bI BKIIOYAIOT HECKOJBKO JECSITKOB OPraHu3MOB,
MIPUHAIICIKANINX K Pa3HBIM CUCTEMATUYECKUM U DKOJIOTHUECKUM Trpymmam. [louTtu Bce Ha3eMHbBIE U
OOJIBIIMHCTBO BOJHBIX OMOIICHO30B BKIIIOYAIOT B CBOM COCTaB U MUKPOOPTraHWU3MBbl, U PAaCTEHUS, U
KHUBOTHBIX. HO BcTpedaroTcss OMOIEHO3BI, T/Ie HET pacTeHHU (HampuMmep, B Melepax Wi Ha JTHE
MOPEH 1 OKCaHOB).

Borarbie BugamMu pHpPOIHBIE COOOIMIECTBA BKIIFOYAIOT THICSYH, W JaXKE JNECATKU THICSY BHJIOB,
00BEAMHSIEMBIX CIIOKHOM CUCTEMOM pa3HOOOpa3HbIX B3aUMOCBs3ei. CI0KHOCTh BHIOBOTO COCTaBa
COOOIIECTB B 3HAYMTEIHHOW MEpE 3aBUCHT OT Pa3HOPOJHOCTH Cpeabl oOuTaHus. B Takux
OuoTOMaXx, TJIe MOTYT HalWTH i ce0sl yCIOBHS Pa3IMYHbIC M0 SKOJIOTUYECKUM TPpeOOBaHUSIM BUIbI,
dbopmupyrorcst 60mee Gorateie 1o (iiope u payHe cooOIIecTna.

OnynreyHblit 3G hekT.

Bnusinue pasHooOpasus ycioBHil Ha pa3sHOOOpa3ue BHUJIIOB MPOSIBISETCS B TaK Ha3bIBAEMOM
«OMYILIEYHOM», UITU «IIOTPaHUIHOMY, 3pdekTe. OOIIEen3BECTHO, UTO HA OMYIIKaX OOBIYHO MbIIIHEE
u Oorade pacTUTEIBHOCTh, THE3MUTCS OONbBIIE BUAOB ITHUI, BCTPEYACTCS OOJBIIEC BUIOB
HACEKOMBIX, 4eM B IlTyOuHe neca. Ha omyiike pasHooOpa3zHee yCIoBUS OCBEIIEHHOCTH, BIaXXHOCTH
W TeMIeparypbl. UeM cHIbHEE pa3iuyusi JIBYX COCEACTBYIONIUMX OHMOTOIIOB, TEM pPa3HOPOJHEE
yCIIOBUSI Ha MX TPaHUIE U TeM CUJIbHEe MPOSIBISIETCS MOrpaHUYHbIN 3P dekT. Bugooe 6orarctBo
CIUIBHO BO3pPacTacT B MeECTaX KOHTAKTOB JICCHBIX W TPABSHUCTBIX, BOJIHBIX H CYXOITYyTHBIX
coobmrecTB. [IposiBaenune nmorpanndroro 3¢ dexra cBoicTBEeHHO (uiope U (ayHe MPOMEKYTOUHBIX
MOJIOC MEXKIY KOHTPACTUPYIONTUMH IMPUPOTHBIMUA 30HAMHU (JIECOTYH/IPA, JICCOCTETIh ).

PasnopomHoCTh cpenpl co3maércs Kak aOMOTHYECKUMHU (PakTopaMHu, TaK U CAMUMHU S>KUBBIMHU
opranm3Mamu. Kaxkaerid BHJI cO3AaéT YCIIOBHUS JUIS 3aKPEIUICHUS B OWOIIEHO3€ M JIPYTHMX BHJIOB,
CBA3aHHBIX C HHM TPOQUYECKUMHU ¢ TOMHYECKUMHU OTHOIICHUSMHU. JIJIS >KUBOTHBIX
JIOTIOJTHATEIFHOE pa3HOOOpa3ue cpelbl co3AaéT pacTUTEBHOCTh. UeM CHIIbHEE OHA pa3BHTa H YeM
0oJbllle pacusieHeHa, TeM 0ojiee MHOTOOOpa3Hbl MUKPOKIMMATHYECKHE YCIOBUS B OMOIIEHO3€E, TEM
0oJbIlIe BUJOB J>KMBOTHBIX OH MOXET BMECTUTh. T.e. 4eM OOJbIe 3KOJOTHYCCKUX HUII B
ouoreHo3e, TeM Ooraue ero BUI0BOM cocTaB. B cBoIo oyepesb, YMCI0 BO3MOKHBIX 9KOJOTHYECKHIX
HUII BO3PACTaeT C yBEJIIMYEHUEM BHJIOBOTO pa3HOOOpa3usi COOOIECTB.

JIEKLTUS 14.
IKOJOTNMYECKAS HUILIA. CTPYKTYPA BUOIIEHO30B

TepmuH «OKOJOTHYECKAass HUIIA» ObUT BBEAEH B JUTEpPATypy HE3aBUCUMO JABYMS
HCCIEA0BATENIMU — aMepUKaHCKUM 3005i0roM Jx. 'punnemiom (1914) u aHrnuiickum 3K0I0roM
Y. Dnronom (1927).

Hu T'punnenn, Hu DATOH He nanu 4E€TKOTO oOmpeneieHus 3ToMy moHsTuio. O6a aBTopa
MOApPa3yMEBAIHM IO JKOJOTHYECKON HUIEH MECTO, 3aHMMaeMoe KaKUM-IMOO BHJIOM B
coobmrectBe. [Ipu stom k. ['punHenn yaensin Oonblliee BHUMaHUE YHCTO MPOCTPAHCTBEHHOMY
pacnpezieieHuI0 BUIOB OTHOCHTENBHO Apyr napyra, a U.DNToH — MONOXKEHHIO BHJA B LEMIX
MUTAHUS.

DKOJIOTH TOJB3YIOTCS TEPMUHOM MECTOOOMTaHHE [UIsi O0O3HAUEHUs MECTa, TIle KHUBET
OpraHu3M, TOTJa KaKk TePMUH HKOJIOTHYECKasi HUIIA OTHOCUTCA K POJIH, KOTOPYIO UTPAET OPraHu3M
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B 9KOCHCTEME; MHA4Ye TOBOPS, MECTOOOUTAHUE — 3TO «aJlpecy», TOTAa KaK HUILA — 3TO «Ipodeccus.
T.o., MOXHO cKa3aTh, YTO KEHIypy, OM30H M caifrak, cucTeMaTHYecKH naj€kue Apyr OT Jpyra
3aHUMAIOT CXOJHYIO 3KOJIOTMYECKYIO HUITY B 9KOCUCTEME CTEMEH.

[TonoxxeHue BUJa, KOTOpOE OH 3aHUMAaeT B OOLIEH cucTeMe OHOILEeHO03a, KOMILIEKC €ro
OMOIICHOTHYECKMX CBsi3e © TpeOoBaHMH K aOMOTHYECKMM (PakTopaM cpeabl Ha3bIBAIOT
SKOJIOTMYECKOW HUIIEH BUJA.

Konnenmuto sxonmornyeckoit Humm paspadareiBamu k. ['punnenn, Y.Onron, I'. XaruyuHcoH,
10.Onym u np.

Okosnoruyeckass Huma. Crnenuanu3anys BUAA [0 MUTAHUIO, HCIOJIB30BAHUIO IPOCTPAHCTBA,
BPEMEHU AKTHUBHOCTH U JPYIMM YCJIOBUSM XapaKTEPHU3YETCS KaK CY)KEHUE €ro 3KOJIOIMYECKOU
HUIIM, OOpaTHBIE MPOIECCHl — Kak pacmmpenne. Ha pacmmpenne wim Cy)KeHHe 3KOJIOrMYecKOn
HUIIM BUJA B cooOuiecTBe OOJIBIIOE BIMSHUE OKA3bIBAIOT KOHKYPEHTHI. [IpaBHI0 KOHKYPEHTHOIO
UCKITIOueHUs, chopmynupoBanHoe [.D.['ay3e mns ONHM3KUX 1O SKOJOTHH BHUJIOB, MOXET OBITh
BBIP@XEHO TaKUM 00pa3oMm, YTO J[Ba BUJIa HE Y>KUBAIOTCS B OJIHON DKOJOTUYECKOW HUIIIE.

VY OIM3KOPOACTBEHHBIX BHUOB, JXMBYIIUX BMECTE, OOBIYHO HAONIONACTCI OYEHb TOHKHE
pasrpaHUYeHHs] SKOJIOTHUYECKUX HUI. Tak, macymmuecs B adpUKAHCKUX CaBaHHAX KOIBITHBIE IO-
pasHOMY WCIIOJIB3YIOT MAcCTOWIIHBIA KOpM: 3e0pbl OOpHIBAIOT B OCHOBHOM BEPXYIIKH TpPaB,
AHTHUJIONBI THY KOPMATCS TEM, UTO OCTaBISIOT UM 3€0pbl, BEIOMpAs IPU ITOM OIpeAeIEHHBIC BHUIbI
pacTeHMii, ra3enu BBILIUIBIBAIOT CAaMble HU3KUE TPaBbl, a AHTWIONBl TOIU JOBOJLCTBYIOTCS
BBICOKMMH CYXHUMHU CTEOISIMHU, OCTABUIMMHUCS TTOCIE JPYTUX TPABOSIHBIX.

Takoe e «pazneineHue TpyAa» B I0KHOEBPONEUCKUX CTENSX OCYHIECTBIISIIM KOTJIA-TO JUKUE
JIOIIAIU, CYPKH U CYCITHKH.

B nHammx 3MMHUEX Jiecax HAaCEKOMOSHBIE NTHUIIbI, KOPMAILIUECS Ha JEPEBbsIX, TaKXkKe H30erart
KOHKYPEHLIUU JIPYT € IPYroM 3a CUET pa3HOro Xapakrepa rnovcka. Hanpumep, nomnoi3Hu U NUIyXu
cobmparoT mmmly Ha crtBojiaXx. Ilpm 3TOM momomsHH 00CienyloT AepeBO, OBICTPO CXBAThIBAS
MONAJAaroIMXCsl Ha IJla3a HACEKOMbIX WJIM CEMEHA, OKAa3aBIIMECS B KPYIHBIX TPELIMHAX KOPBI,
TOrJa KaK MEJKHE NUILYXM TIIATeJbHO OOIIapuBalOT Ha MOBEPXHOCTH CTBOJIa Majeiine
OTBEPCTHSI, B KOTOPBIE MPOHUKAET UX TOHKUN IIMJIOBUIHBIN KITIOB.

3UMOi1 B CMEIIIaHHBIX CTaiiKax OOJIbIINE CHHUIIBI BEIYT IMIUPOKUM TTOUCK Ha JCPEBBIX, B KYCTax,
Ha THSX, @ 4acTO M Ha CHETY; CHHHUIIBI-TAUYKH OOCIIEIYIOT MPEUMYIIECTBEHHO KpPYITHBIE BETBU;
JUIMHHOXBOCTBIE CHHHUIBI MIIYT KOPM Ha KOHIAX BETBEH; MEJIKHE KOpPOJIbKH TIIATEIbHO
00IIapuBalOT BEPXHHUE YaCTU KPOH XBOMHBIX.

DKOJIOTHYECKUE HUIIU BHJIOB M3MEHUYMBHI B MPOCTPAHCTBE U BO BpeMeHU. OHU MOTYT OBITH
pPE3KO pasrpaHu4yeHbl B HWHAMBUIYATBHOM pPAa3BUTHUM B 3aBUCUMOCTH OT CTAaJUU OHTOTEHE3a
(Hampumep, TOTIOBACTUKH U B3POCIIbIE JIATYIIKH ).

VYcunenne MeEXBUIOBOM KOHKYPEHLUHMHM MPUBOAUT K CY)KEHHIO HKOJIOTMYECKOM HHIIM BHJA.
BHyTpuBHI0BasS KOHKYpPEHIUSI CIIOCOOCTBYET pAacCIIMPEHUI0 JKojoruueckod Humu. Ilpu
BO3pPOCHIEN YUCIEHHOCTH BUJIa HAUMHAETCSI HUCIIOJIb30BAHUE JOMOIHUTEIBHBIX KOPMOB, OCBOCHHE
HOBBIX MECTOOOUTAHUM, OSBJICHHE HOBBIX OMOIIEHOTUYECKUX CBSI3EH.

Camas x€cTKasg KOHKYPEHILIMSI C HENPEeABUIACHHBIMU TOCIEACTBUSMHU BO3HUKAET, €CIU MBI
BBOJIUM B COOOIIIECTBA HOBBIC BHJIBI KUBOTHBIX WJIM PACTEHHUH, HE YUUTHIBAS YXKE CIIOKUBIIHXCS
oTHomeHud. M HaoOOpOT, eciu WHTPOAYLUHMPOBAHHBIA BHUJ HE BCTPEYaeT KOHKYPEHTOB, OH
NpIKKUBAaeTCs JIeTKo U ycnemHo. Hanpumep, axkkaumartuzanus onHjpatpel B Cubupm, rae
MPAKTUYECKH HE OBLJIO TPBI3YHOB CO CXOAHBIM 00pa3oM XKHU3HH.

Kpome uncna BuAOB, BXOASIIMX B COCTaB OMOIIEHO3a, JUISI XapaKTEPUCTUKU €ro BHUAOBOTO
CTPYKTYpPBI BaKHO ONPEAEIUTh UX KOJUYECTBEHHOE COOTHOIIeHUE. Eciau cpaBHUTH Hampumep, 1Be
TPYNIUPOBKH, BKItOUaromiue mo 100 ocoOelt msaTh oqMHAKOBBIX BHJIOB, C OMOIICHOTUYECKONW TOYKH
3peHHMs] OHM MOTYT OKa3aTbCsi HEPaBHOLCHHBIMU. ['pymnmupoBka, B KoTopoil 96 ocobeit u3z 100
MpUHAJIEKAT K OJHOMY BUAY U IO OJHOW 0COOM — K YETHIPEM APYTUM, BBIMJISLAUT Topa3ao Oosee
0JTHOOOpa3HOM, YeM Ta, B KOTOPOil Bce 5 BUIOB MPEACTaBICHbI OAMHAKOBO — 110 20 ocobei.

Jlis OLIEHKM KOJMYECTBEHHOTO COOTHOIICHHS BHJOB B OHOLIEHO3aX HCIOJIb3YIOT HHIEKC
pasHooOpasus IllenHona. OH BeIYHCIsAETCS IO hopMyIie:
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H = >.Pi log2 Pi

I'ne 2 -3HaK cyMMbI, Pi-I0s Kakaoro Buaa B cooOmiecTse (10 YUCICHHOCTH WM II0 Macce, a
log2 Pi- nBonuHsIii orapudm Pi.

Buibl, BXOASIIKE B COCTAB OJJHOTO OMOICHO3a, CHJILHO Pa3IMYalOTCs 10 YUCIeHHOCTH. OHH U3
HUX BCTPEYAIOTCS PEAKO, APYTrUe HACTOIBKO YacTO, YTO ONPEACIAIOT BHEIIHHA 00JUK OHOIIEHO03a.

B xaxmoM cooOmiecTBe MOXXHO BBIICIUTH TPYIIY OCHOBHBIX, Hamboyiee MHOTOYHCICHHBIX
BHJIOB, CBSI3U MEXTy KOTOPBIMH SIBJIIOTCS ONPEICIISIOMNUMH JUTS (PYHKIIMOHUPOBAHUS OMOIIEHO3a B
LIEJIOM.

Bubl, peobiaaromnme mo YMCICHHOCTH, SBIISIOTCS JOMHHAHTaMHU CcooOIecTBa. JJIOMUHAHTBI
TOCIIOJICTBYIOT B COOOIIECTBE M COCTABIISIOT €ro «BHIOBOE siApo». Ho HE Bce JOMUHAHTHBIC BHJIBI
OJIMHAKOBO BIUAIOT Ha OwoneHo3. Cpeaw HUX  BBUICISIOTCA T€, KOTOpPBIE CBOCH
KU3HEICITCILHOCTEIO B HAMOOIBIICH CTEMEHH CO3JAI0T Cpeay Ui BCEro coolmiecTBa u 0e3
KOTOPBIX CYIIECTBOBAHUE OOJBIIMHCTBA JPYTUX BUIOB HEBO3MOXKHO. Takue BHJIbI Ha3bIBAIOTCS
ynudukaTropamMu  (mar. crpoutenu). OCHOBHBIMH dauduKaTOpaMu HA3eMHBIX OHOIICHO30B
BBICTYIAIOT OINPEICIIEHHBIC BUJIBI PACTEHHI (B COCHOBBIX — COCHA, B €JIOBBIX — €JIb, B KOBBLIbHBIX
CTENsX — KOBBUIB).

Wuorna smudukaTopaMd MOTYT ObITh U JKUBOTHBIC. HarpuMep, B KOJIOHUU CYPKOB, UMEHHO HX
poroIas AesITeIbHOCTh ONPEIEISIeT U XapakTep JaHamadTa 1 MUKPOKIUMAT.

Kpome oTHOCHTENBHO HEOOJIBLIOr0 YHCIIa BHUIOB-JOMHHAHTOB, B COCTaB OMOIICHO3a BXOJHUT
O00BIYHO MHOXKECTBO MAJIOUMCIICHHBIX W Jaxe peakux (opMm. Penkue W MallouHMCICHHBIC BHJIBI
TaKXKe OYCHb BaXKHBI JUIS )KU3HHU OuorieHo3a. OHM CO3MIAIOT €ro BUAOBOE OOTraTCTBO, YBEINYHBAIOT
pazHooOpa3ue OMOIEHOTUYSCKUX CBSI3CH W CIIy’)KaT PE3epPBOM IS TIOMOJHEHUS W 3aMEICHUs
JOMUHAHTOB, T.€. MPHIAIOT OHOIICHO3y YCTOHYMBOCTh W OOECICUMBAIOT HAAEKHOCTh €ro
(YHKITMOHUPOBAHHMSI B PA3HBIX yCIIOBHSIX.

ITokasarens pa3sHooOpasusl.

[lokazarenr  pa3HoOOpasusi mpenctaBiseT co0oil  UppPOBOE  BHIpaKEHHE  IEPBOTO
OouoneHoTUYecKkoro TmpaBwia A.TuHemaHa, KOTOpoe€ MOXKHO C(hOpPMYIUpPOBaTh TaK: npu
Oa2oNpUsMHbIX_YCI0BUSAX CPeobl HAOM00aemcs 00abuoe YUCAO 8U008, KAMCObIL U3 KOMOPLIX
npeocmaesier HeboIbWUM YUCIOM 0cobell.

[Tokazarens pazHOOOpa3msi IpH 3TOM BBICOKH. Korma ycimoBust cpeibl HeOJIaronpusTHBI, BHJIOB
HEMHOT0, HO BC€ OHM UMEIOT BBICOKYIO YHCICHHOCTh B 3TOM ciydae mokasareib pa3zHOOOpas3us
HU3KHH.

Mexly YHCIEHHOCTHIO BHUIOB-JTOMHHAHTOB M OOIIMM BHJOBBIM OOTaTCTBOM COOOIIECTBA
cymiecTByeT omnpeaenéHHas cBsi3b. CO CHWKCHHEM YHCIA BHJIOB OOBIYHO PE3KO ITOBHIIIACTCS
obunue otnenbHBIX (opMm. B Takux 00eqHEHHBIX COOOIIECTBAX OCIA0EBAIOT OMOIEHOTUYECKUE
CBSI3M W HEKOTOphle, Hambosiee KOHKYPEHTOCIIOCOOHBIC BHUJIBI IOJYYalOT BO3MOXKHOCTH
OecrpensITCTBEHHO Pa3MHOKAThCS.

B Haumbonee GoraThix OMOIIEHO3aX MPAKTUYECKHM BCE BMJIbI MajO4HCIEHHBL. B Tpommueckux
Jiecax peko MOKHO BCTPETHUTH PSIOM HECKOJIBKO JEPEBhEB OAHOTO BUA. B Takux coolIiecTBax He
MIPOUCXOJUT BCIHBIIICK MAcCOBOTO Pa3MHOKEHHUS OTJACIBHBIX BHJOB, OHOIICHO3bI OTIHYAIOTCS
BBICOKOM CTaOMIBLHOCTBIO.

T.o. pazHooOpasue OHOLIEHO3a TECHO CBSI3aHO C €ro YCTOMYMBOCTBIO: ueM 6bluie 8U0080e
pasHoobpazue, mem cmaduibHee OUOYEHO3.

JIJIs OLlEHKH pPOJIM OTICIIBHOTO BHJIa B BHIOBOW CTPYKType OHMOIIEHO3a HCIOJB3YIOT pa3HbIC
MOKAa3aTeH, OCHOBAHHBIE HA KOJTMYECTBEHHOM yUETe.

O6unmwe BWaa — 93TO YHCIO OcCOoO€W JTaHHOTO BHJA HA CIWHUILY IUIONIAA WM 00BEMa
3aHMMAaeMOTO MPOCTPAHCTBRA.

YacTtoTa  BCTPEYAEMOCTH XapaKTepu3yeT PaBHOMEPHOCTh WM  HEPaBHOMEPHOCTh
pacmpesenenus Buaa B ouoreHoze. OHa pacCUUTHIBAETCS KaK MPOIEHTHOE OTHOIIIEHUE YHCTia TPoo
WJIM YIETHBIX TUTOMIAI0K. YUCIIEHHOCTh M BCTPEUAEMOCTh BH/IA HE CBSI3aHBI MTPSIMON 3aBUCHMOCTBIO.
Bun moxer ObITh MHOTOYHMCIIEHHBIM, HO C HU3KOW BCTPEYAEMOCTHIO WJIM MAJIOYHUCICHHBIM, HO
BCTPEYAIONTUMCS JIOBOJIBHO YacToO.
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CreneHb JOMUHUPOBAHUS — [TOKA3aTelNb, OTPAXKAIONINI OTHOIIEHHE YUCa 0co0ei TaHHOTO BUIA
K 00ImeMy 4uciIy BceX oco0el paccMaTpuBaeMou TpynmupoBKH. OOBIYHO BO BCEX OHMOIEHO3aX
YHCIICHHO Mpeo0analoT Melkue (opMbl — OaKTepuH M ApPYrue MUKpoopraHusmsbl. [losromy npu
CpPaBHEHHUU pPa3HOpPa3MEpHBIX BHJIOB IOKAa3aTelb JIOMUHUPOBAHUS IO YHUCICHHOCTH HE MOKET
OTpa3uTh OCOOCHHOCTH cOO0IIecTBAa. Ero paccuuThIBaIOT HE I COOOIIECTBA B IIETIOM, a JUIS
OTJIENIbHBIX TPYNIHUPOBOK, B MPEEIax KOTOPHIX pa3HUIIEH B pa3Mepax MOXKHO mpeHeOpeub. Takue
TPYNIUPOBKA MOTYT OBITH BBIIEJIEHBI IO pPa3sHBIM TNPU3HAKAM: CHCTEMaTHYeCKOMY (IITHIIBI,
HACEKOMBbIE, 3J1aKH, CJOKHOLBETHBIE), HKOJIOTMYECKOMY, MOP(OIOTHYecKOMY (ZIepeBbsi, TPaBhbl),
WJIM HETIOCPEACTBEHHO IO pa3MepHoMy (MukpodayHa, me3odayHa u MakpodayHa MOUBHI).

Comnocrapnsisi o0lIMe XapaKTEPUCTUKU Pa3HOO00pa3Hsi, KOJTMYECTBEHHbBIE COOTHOLICHHS Hanboee
MacCOBBIX BHUJOB B IMpeJesiaX pa3HbIX pPa3MEPHBIX TpPyIIl, oOwiIne peakux (GopM H Ipyrue
MOKAa3aTell, MOKHO TMOJIyYUTh MpPeICTaBiIeHHE O creluduKe BUIOBOW CTPYKTYPbl CPaBHHUBAEMBIX
OMOIICHO30B.

Ha ocHoBe Tonnueckux cBsizell B OuoiieHo3e GopMUPYIOTCS KOHCOPIIMH — IPYIIbI PA3HOPOIHBIX
OpPTaHU3MOB, TOCEISIONIMXCS Ha Teje, WIH B Telle 0coOM Kakoro-mmbo OmpenenéHHOro BUAa —
LEHTPATIBHOTO YJI€HAa KOHCOPIIUH.

KoHcopuus — amo cosokynHocme pazHopoOHbiX OpeaHU3MO8, MEeCHO CEA3AHHBIX MeHcdy coboll U
3A8UCAUUX OM YEHMPATbHO20 YileHd, Ul 10pa cooduecmaa.

OTnenbHbIE KOHCOPIMM MOTYT OBITH pPa3HOM CTENEHH CIOKHOCTH. Tak Kak KaKIbId dYieH
KPYITHOM KOHCOPIIMU MOET OBITh, B CBOIO OdYepelb, IEHTPOM Ooyiee MEIKOro OObeAMHEHHUS,
MOJKHO BBIJICIUTH KOHCOPITH MIEPBOTO, BTOPOTO U JIaXKe TPETHETO MOPSIKA.

Takum 06pazom, OHOIIEHO3 — 3TO CUCTEMA CBSI3aHHBIX MEXKIY COO0H KOHCOPUUN, BOZHUKAIOIINUX
Ha OCHOBE TECHEHININX TONMWYECKUX M TPODUIECKUX OTHOIIECHUH MEXITy BUTAMH.

[IpocTpaHcTBEHHAs CTPYKTYpa OHOIIEHO3a.

[IpocTpancTBeHHast CTPyKTypa OWOILIEHO3a OIpPENENIeTCs NPEeXIE BCEro CIOXKEHHE €ro
pacTUTENbHOM YacTu — (PUTOIIEHO3a, pacHpeeieHHeM Ha3eMHOW M MOJ3€MHOI Macchl pacTCHHIA.
IIpu coBMeCTHOM OOUTAaHUU PaCTEHUM, pa3HBIX 10 BHICOTE, (DUTOLIEHO3 YaCcTO MPUOOpETaeT YETKOE
APYCHOE CIJIO’KEHHE: AaCCUMMJIMPYIOIIUE HAA3EMHBIC OpraHbl pacTeHUl M TOJ3eMHBIE UX YacTh
pacrionararoTcsi B HECKOJIBKO CIIOEB, TTO-Pa3HOMY UCTIONB3YS M U3MEHSIS CPey.

SIpyCHOCTb — 3TO BEPTUKAIbHOE DPACCIOCHHE OHOIIEHO30B Ha PABHOBBICOKHE CTPYKTYpPHBIE
9acTH.

SIpycHOCTh 0COOEHHO XOpOIIO 3aMeTHA B JIECaX YMEPEHHOro mnosca. SpycHOCTh MO3BOJSET
pacTteHusIM OoJiee MOJTHO MCIOIh30BATh CBETOBOM MOTOK: IO MOJIOTOM BBICOKHUX PACTEHHH MOTYT
CYIIECTBOBATh TEHEBBIHOCIUBBIEC, BIUIOTh [JO TEHENIOOUBBIX, IlepexBaThiBas Jaxe ClIadbIil
COJTHEUHBIN cBeT. OTIIMYAIOTCS TaKKe M Takue (DaKTOpBI KaKk TeMIIepaTypa, BIaKHOCTh, IBHKEHUE
BO3/yXa (BeTep), colepiKaHue yrieKucaoro raza. T.0. spychl HaXOAATCA B pa3HOM HKOJIOTHMUECKON
00OCTaHOBKE, YTO CKa3bIBACTCS Ha JKU3HU PACTEHUH W JKUBOTHBIX, OOMTAIOIIMX B TpeAesax 3TUX
SPYCOB.

JKuBOTHBIC TaK)Ke MPEUMYIIECTBEHHO MPUYPOUYCHBI K TOMY WJIH MHOMY SIPYCY PacTUTEIBHOCTH.
Tak, cpenu NTUI] ecTh BUABI, THE3AAILIMECS TOJIbKO Ha 3emile (OBCSHKH, TETEpeBa), APYrue B
KYCTapHUKOBOM sipyce (ClIlaBKM, KpamuMBHUK) WJIM B KpOHaX JepeBbeB (340JMKHU, IPO3[bI,
XHUIIHUKH).

PacuneHéHHOCTh B TOPU30HTAIBHOM HAIPaBJICHUN — MO3aWYHOCTh — CBOHCTBEHHA MPAKTHYECCKH
BCceM (uTOLIEHO3aM, IMOATOMY B HUX MpeJenax BBIACIAIOT CTPYKTYpHBbIE €IMHHUIBI, KOTOpHIE
TIOJTYYHJTH pa3HbIe Ha3BaHUs: MUKPOTPYIITAPOBKH, CHHY3UH, TTApaIleIlIbl.

CuHY3UMSL — 9mO 2KON02UYeCKU U NPOCMPAHCMBEHHO 000COONIeHHAs Yacmb @umoyeHosa,
cocmosawas U3 pacmeHull 0OHOU UNU HECKOILKUX OIUSKUX HCUSHEHHBIX (opM.

[Mapanemiasl  — 2mo cmpyKmypHvle 4Yacmu 20pU3OHMANbHO20 PACUIeHeHUus OuoyeHosd,
OMAUYAIOWUECs, COCMABOM, CMPYKMYPOU, C8OUCMEAMU KOMNOHEHMO8, Cneyu@uKkol ux cesseul u
MamepuanrbHO-3Hep2emuyecKko20 0OMeHa.

Mo3an4yHocTh 00ycClOBIIEHa PSAOM TMPUYMH: HEOJAHOPOJHOCTHIO MUKpopenbeda, I0uB,
Cpenoo0pasyIonM BIUSHUEM DPACTEHUH W WX OHONOTUYECKUMH OCOOEHHOCTAMHU. M3MeHeHus
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Cpelibl Mo/ BIUSHUEM KH3HEIEATEIbHOCTH OT/IEIbHBIX BUJOB PACTEHUHN CO3[al0T TaK HA3bIBAEMYIO
(DUTOTCHHYIO MO3aUYHOCTb.

Mo03au4HOCTh, KaK U SIPYCHOCTh JMHAMUYHA: MPOUCXOJUT CMEHA OJHHUX MHKPOTPYIIHPOBOK

IPYTUMU, pa3pacTaHUe UM COKpAIICHHE UX B pa3Mepax.
DKosornyeckas CTPyKTypa OMOIeH03a.

Pa3uble Tumbl OMOLIEHO30B XapaKTEPU3YIOTCS ONpEAeNEHHBIM COOTHOIICHUEM SKOJIOTHYECKHX
TPYIII OPTaHU3MOB, KOTOPOE BBIPAXKAET IKOJOTHUECKYIO CTPYKTYPY OHOIIeHO3a.

DKoJoruyeckas CTpyKTypa OUOIIEHO3a — 90 €20 COCMAs U3 IKOI02UYECKUX SPYNN OP2AHUIMOS,
BLINOHAIOWUX 8 COOOWECmEe 8 KANHCOOU IKONOSUYECKOU Hule onpedeléHHble (OYHKYUU.

buoneHo3pl co CXOHOM AKOJIOTMYECKOU CTPYKTYpOd MOTYT UMETh Pa3HbI BUIOBOM COCTaB, T.K.
B HUX OJIHU U T€ K€ IKOJIOTMYECKUE HUIIU MOTYT OBITh 3aHATHI CXOJHBIMH MO 3KOJIOTUH, HO JAJIEKO
HE POJCTBEHHBIMH BHIAMHU.

Paznmuumss B 9KONOTHMYECKOW CTPYKType OuoleHo3a Haubolee UYETKO TPOSBISIOTCS TIPU
CpPaBHEHUHU COOOIIECTB OPraHM3MOB B CXOIHBIX OMOTOIAX pa3HbIX pernoHoB. K npumepy, kyHua B
€BPOIEHCKON U co00b B a3MaTCKOW Taiire, AMKHUE JIOIIAJW U KyJaHbl B CTENSAX A3UU 3aHUMArOT
CXOJHBIE IKOJIOTUYECKUE HUILU U BBITOJIHSAIOT OJHU U T€ K€ (PYHKIIHH.

Takue BUIbI, BBIMOJHSIOMIUE OJHU U T€ K€ (PYHKIMU B CXOJHBIX OMOIIEHO3aX, HA3bIBAIOT
BUKAPUPYIOIUMHU (OT JIaT. — 3aMEUIAIOIIMH).

KonkperHelid Bua s OWOIEHO3a SBICHUE CIIy9ailHOE, HO JKOJIOTHYECKas CTPYKTypa
OHMOIIEHO30B CTPOr'0 3aKOHOMEPHA.

DKOJIOTHYECKYIO CTPYKTYPY COOOILECTB OTPaXKaeT COOTHOILIEHUE TAaKUX IPYII OPraHU3MOB, Kak
TUrpOoGUTHI, ME30(PUTHI U KCEPOPUTHI CpeId PACTCHHH, UM TUTPOPHITBI, Me30(PHITBI M KCEPODHITBI
Cpelu KUBOTHBIX.

DKojoruveckas CTpyKTypa OHOIIEHO3a B KOMIUIEKCE C BHUIOBOM M TPOCTPAHCTBEHHOM, C
0COOEHHOCTSIMH YKOJIOTUYECKOHM HUIIH CITY’KUT €r0 MAaKPOCKOITMYECKON XapaKTEPHUCTUKOM.

Makpockonuyeckass XapaKTepUCTHKAa B OTIWYHE OT MHUKPOCKONMHMYECKON XapaKTEepPUCTUKH,
JAIOIIEN TPEACTABICHUE O CB3SX KaXKJIOW MOMYJSIUUA U BHAA B COOOIIECTBE, 1a€T BO3MOKHOCTh
OTIPEENTUThH CBOMCTBA TOTO HJIM MHOTO OMOIIEHO03a, BBISICHUTH €T0 YCTOMUMBOCTH B MMPOCTPAHCTBE U
BO BpPEMEHH, a TakXKe TMPEABUNIETh TIOCIACACTBUS WM3MEHEHHH, BBI3BAHHBIX BIHSHUEM
aHTPOTIOTEHHBIX (PAKTOPOB.

JIEKIIUA 15.
IKOCHUCTEMbI

[Tog »kOCHMCTEMON MOHMMAKOT E€AUHYH) CHUCTEMY KHUBBIX OpPraHM3MOB M OKPYKAIOIIMX HX
HEOpPraHUYECKUX TeJl, CBSI3aHHBIX MEX]y COO0H MOTOKOM SHEPTUU U KPYTOBOPOTOM BEILECTB.

buorieHo3 u ero OMOTON COCTaBISIOT JBa HEpPa3AeNbHBIX JJIEMEHTa, NEHCTBYIOIIUX IPYr Ha
Ipyra 1 oopasyromux 06osee Wil MeHee YCTOMYHMBYIO CHCTEMY, Ha3bIBaeMyIo 3KocucTeMoit (ApTyp
Toaucnu, 1935 1., anr. skonor). Takum 06pa3zoM, FIKOCUCTEMA COCTOUT U3 IBYX KOMIIOHEHTOB. OUH
W3 HUX — OPTaHUYECKUH, ITO HACEISIIONTUN €€ OUOIEHO03, IPYrol — HEOPTaHWYECKHUH, T.€. OMOTOTI,
JAIOIIUI PUCTAHUILE 3TOMY OHOLIEHO3Y.

WNHTeHcuBHOCTh 0OMEHa BEIIECTB UM HHEPIHMH MEXAY KOMIIOHEHTAaMHU 3KOCHUCTEMBI COCTaBIISET
OIMH U3 €€ OTIWYUTENIbHBIX MPU3HAKOB. B TEpMOIMHAMHUYECKOM OTHOIIEHHH 3SKOCHCTEMA
OTHOCHUTCSI K OTKPBITBIM CHCTEMAaM, OTHOCHTEIBHO CTa0WJIBHBIM BO BpPEMEHHU. JJIEeMEHTaMH,
MOCTYTAIOIIMMHU B 3KOCUCTEMY, SIBJISIFOTCS COJTHEUHAs! SHEPI'Usi, MUHEPAIbHBIM COCTAaB MOYBBI, T'a3bl
atMochepsl M BOJIa; BBIXOASIIUMHU 3JIEMEHTAMM, MOKUAAIOIMIMMU 3KOCHCTEMY SIBJISIFOTCS TEILIO,
KHUCJIOPOJ, YITIEKUCIIBIN U ApYyTHe ra3bl, IeperHoil 1 OMOreHHbIe BEUIECTBA, IEPEHOCUMBbIE BOIOM.

BonbIIMHCTBO 3KOCHCTEM CIIOKHIIOCH B XOJ€ JJIUTENbHON 3BOJIOLUU U SBISETCS Pe3ylIbTaToM
NPUCTIOCOOICHNs BHJOB K OKpYyKaromel cpene. DKOcHCTEMBbl 00JaJaloT CcaMOperyisauued u
CIOCOOHBI MPOTUBOCTOATH U3MEHEHUSIM OKPYKAIOLIUX YCIOBHM M Pe3KUM KoJeOaHUsSM IUIOTHOCTH
MO YJISALIAMN.
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DKkocucremMa B LI€JI0M 00BbeUHSACT aOMOTUYECKHE OpPraHMYECKUEe M HEOPraHMUYECKUE BEIlecTBa
cpeabl, aBTOTPOGHBIE OPraHW3Mbl — HOPOAYLEHTHI, CIOCOOHBIE CHHTE3UPOBaTb OPraHUYECKHE
BEIIECTBA 3a CYET HEOPraHMYECKOW Cpelbl, TeTepOTPO(HBIE OPraHU3Mbl — KOHCYMEHTHI H
OpPraHM3MBl, pa3Jlararoliye OpraHM4eCKHe BEECTBA HA HEOPraHUYECKUE — PEAYLIEHTHI.

B apyrux skocucremMax MOTryT OBITH TPEACTaBICHBI HE BCE TPH KAaTErOpUHM OpraHu3MoB. B
YaCTHOCTH, MajIble SKOCHUCTEMBI HE COJEP’KAT OPraHU3MOB-IIPOAYLICHTOB M IIO3TOMY 3aBUCAT OT
COCEJIHUX DKOCHUCTEM.

JKuBble opraHn3Mbl, BXOJIAIIME B COCTaB OMOLIEH03a, HEOJANHAKOBBI C TOUKU 3pEHMs CrieHU(PUKI
aCCHMWJIALIMM MMHU BEUIECTBA M SHEPruu. B oTimumMe OT pacTeHWil KUBOTHBIE HE CIIOCOOHBI K
peakiusiM (OTOCHHTE3a, a BBIHYKIEHBI HCIOJIb30BaTh COJHEYHYIO SHEPIUI0 ONOCPEOBAHHO —
Yyepe3 OpraHMuecKoe BEIIECTBO, CO3/1aHHOE (POTOCHUHTETUKAMHU.

Takum oOpa3om, B 3KkocucTeMe o0Opa3yercs Lielb IOCIeA0BaTeIbHON IepeJadyn BeLecTBA U
SKBUBAJICHTHON €My SHEPTUH OT OAHUX OPTaHU3MOB K JIPYTMM MJIM Tak Ha3blBaeMas Tpodudeckas,
WM NTULIEBAs LIETb.

[MumeBoit (Tpoduyueckoi) I[ENbl0 HA3bIBAIOT PsJ KUBBIX OPraHU3MOB, B KOTOPOM OJHHU
OpPraHMU3MBbI [TOENAIOT MPEIUIECTBEHHUKOB 110 LIEMU U B CBOIO 0YEPENb OKa3bIBAIOTCS CHEIACHHBIMU
TEMH, KTO CJIEIYET 3a HUMHU.

CyecTByeT 1Ba TUIA MHILEBBIX LENEH: OJHU HAYMHAIOTCS XKUBBIMHM PACTEHUSMHU, KOTOPBIMHU
MUTAIOTCS TPABOSIHBIC JKUBOTHBIC (IACTOMIIHBIC); APYrHe HAUYMHAIOTCS HEXHUBBIMH U Ooliee U
MEHEE Ppa3JIOKUBIIMMUCSA BEUIECTBAMM PACTUTEIIBHOIO WM JKUBOTHOIO IIPOMCXOXKICHHUSA,
noTpeOIsIEeMbIMU ACTPUTHBIMU (hOpMaMH (IETPUTHBIE).

1. B cnyuae, ecau nuineBas Lenb HAUYMHAETCS C JKUBBIX PACTEHUN, MOYKHO BBIICIIUTH
CJIEIYIOIME KATETOPHH:

A) Ilponyuentsl. 10 pacteHus, oGnagaromue xjaopodumiom. B HazeMHBIX 3KocHcTeMax 3TO,
[JIaBHBIM 00pa3oM, IIBETKOBBIE pacTeHHs. B BOIHON cpene CHHTE3UPYIOIIEH CIIOCOOHOCTHIO
HaJIeJIEHbl MUKPOCKOIIMYECKNE IUIAHKTOHHBIE BOJOPOCIIH.

b) IlepBuuHble KOHCYMEHTBHI MHUTAIOTCSI ABTOTPOPHBIMU MPOAYLEHTAMH. IJTO, B OCHOBHOM,
TpaBOSAHbIE JKUBOTHBIE (HACEKOMbIE, I'PBI3yHBI, KOMNBITHbIE). B BOIHOW cpele 3TO MenkHe
pakooOpa3Hble U MOJUIIOCKH, JKUBYILKE 32 CYET (PUTOIIAHKTOHA.

B) BropuuHble KOHCYMEHTBI TMTAIOTCS TPABOSIHBIMU U SBJSIOTCA, CJIE€OBATENBHO,
IJIOTOSITHBIMU JKUBOTHBIMU.

I') K TpeTuHBIM KOHCYMEHTaM MpUHAJIeKAT MJI0TOSIHbIE, KOTOPBIE B CBOIO OYEpEIb MUTAIOTCS
IJIOTOSITHBIMU JKUBOTHBIMU, T.€. BTOPUYHBIMU KOHCYMEHTaMH.

MOHO BBIJICJIUTh TAK)KE KOHCYMEHTOB 4-10, 5-r0 nopsiika. OObIYHO MUIIEBbIE LIEMH COCTOST HE
0osee Kak U3 5-6 3BEHBEB.

J1) KoneuHoe 3BeHO MHUIIEBOM LieNMH 00pa3yrOT Tak Ha3bIBa€MbIE JIECTPYKTOPHI (PEAYLIEHTHI) —
OpPraHM3MBbl, pa3jararolue OpraHMYecKHe BEIIEeCTBA. JTO, MPEUMYIIECTBEHHO MHUKPOOPIaHU3MbI
(OakTepuu, IpOXKIKHU, TPUOBI-CAITPODUTHI), MOCETSAIOIINECS B TPYHaX U SKCKPEMEHTaX U MOCTENECHHO
UX pa3pylIaronue.

Cpenu NMIIEBBIX IIeTeil, HAUMHAIOIIMXCS C KUBBIX aBTOTPO(PHBIX PACTEHUN, MOXKHO BBIJICIUThH
yenu XuuyHuKo6 u yenu napasumos.

[InmeBsle LeNM XWMIIHUKOB HAYT OT MPOAYLIEHTOB K TPaBOSAHBIM, IOEJAEMBIM MEIKUMU
IUIOTOSITHBIMU; TIOCTIEIHUE B CBOIO O4epesb MoenaroTcs Oosiee KpymHbIMU XuIIHUKaMH. 1o mepe
NPOABIDKEHHs] MO LENM XWIIHUKOB JKMBOTHBIE Bce OoJjiee YBEIMUMBAIOTCS B pa3Mepax u
YMEHBIIAIOTCS YUCIIEHHO.

IIpumepsl: TpaBa —> KpPOJIMK —> JHUCHIA.

CocHa — 1151 — 00KbU KOPOBKH —> MAyKH —> HACEKOMOSIIHbIE MITULIBI —> XUIIIHbIE MITULIBI.

[TumieBsle LeNMu Mapa3uToB B OTVIMYUE OT PACCMOTPEHHBIX LENeil BeAyT K opraHusmam, BCE
OoJsiee yMEHBIIAIOMIMMCS B pa3Mepax U yBEITMUMBAIOLIIMMCS YHCIEHHO.

ITpumep: TpaBa — TpaBOsAIHOE MIIEKONHUTAIOIIEE —> OJIOXU —> KI'YTHKOBBIE.

2. JleTpuTHbIE LIENH.
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MHorue nuiueBble e HAYMHAKTCS C HEKUBBIX OPraHMYECKUX BEIIECTB, KOI1a KOHCYMEHTaMU
OKa3bIBAIOTCS IETPUTOSIIHBIE OPTaHU3MBI, OTHOCALIMECS K Pa3IMYHBIM CUCTEMATUYECKUM IpyTIIaM.
310 MOryT OBITh MENKHE >KHBOTHBIC, MPEUMYIIECTBEHHO MHOTOYHCIICHHbIE OECIIO3BOHOYHBIE,
KOTOpPbIE J)KUBYT B I10YBE, UTAsICh OMAaBILEH JIMCTBOW, WIN ke OaKkTepuu U IpuOBbl, pas3iiararoume
OpPraHUYECKHUE BEIIECTBA.

ITpumepsl: neTput — aerpurodar — XUITHUK

JIucroBas MOJCTHIIKA —> JOXKIEBOU YePBb — YEPHBIN APO3/1 —> SICTPEO-TIePENETITHUK

MEpTBO€ ’KMBOTHOE —> JTMUUHKH MAJATbHBIX MyX — TPaBsiHAS JISATYIIKa —> OOBIKHOBEHHBIH Y.

[IuieBble 1€y, HAYMHAIOIIMECS C PACTUTENBHOSIIHBIX U JIETPUTOSAIHBIX OPraHU3MOB, yallle
BCEr0 IPEICTABICHBI B 3KOCUCTEMAX OJHOBPEMEHHO, HO IIOYTH BCEr/a OJHA U3 HUX JOMUHUDPYET
HaJl IPyroOu.

Opranu3mbl CYMTAIOT NPUHAMISKANIMMUA K OJHOMY TPO(UYECKOMY YPOBHIO B TOM CcCiyd4ae,
KOIrJa B LIENM IHUTAHUS OHU OTHENEHbl OT PACTUTEIBHOCTH C XJIOPO(PUIUIOM PaBHBIM UYHCIOM
3BEHBEB. 3€NIEHBIC PACTEHUSI COCTABISIOT MO CBOEW MpHUpOJE MepBbId Tpodudeckuid ypoBeHsb. (B
LHeny MUTaHWSA, BKJIIOYAIOUIEH JETPUTOSAHBIX, IEpBbIH Tpoduyeckuili ypoBeHb OOpPa3yloT
OpPraHUYECKUE OCTATKH).

B paccMOTpeHHBIX cxeMax MUINEBbIX LeNel KaXKablil OpraHn3M MpeACTaBIeH KakK MUTAIOMIUNACS
JIPYTMMH OpraHM3MaMH KakKOro-TO OJHOro Tuma. PeanbHble )K€ MUIIEBBIE CBSI3M B DKOCHCTEME
HaMHOTI'O CJIO’KHEE, TaK KaK KUBOTHOE MOKET IMUTAThCsl OPraHU3MaMU Pa3HbIX TUIOB U3 OJHOW U
TOW € NHUINEBOM WEeNW WIA W3 Pa3HBIX MHUIIEBBIX IeNel, HalpuMep, XWIIHUKH BEPXHHUX
Tpoduueckux ypoBHed. Hepenko >KMBOTHBIE MUTAIOTCS Kak pacTeHUsIMM, TaKk M JIPYTHMHU
KUBOTHbIMHU. VX Ha3pIBatOT BcesiAHBIMU. TakuM oOpa3oM, BCE TpU THUIIA MHUILIEBBIX LiENEd Bcernaa
COCYLIECTBYIOT B 3KOCHUCTEME TaK, 4YTO €€ INpeACTaBUTENN OOBEAMHEHbI MHOTOYUCICHHBIMU
[epPECEKAIOIIUMHUCS TUIIEBBIMU CBSA3SIMHU.

IlockonbKy JHaHHOE pacTeHHE WIM JKUBOTHOE MOXKET CIYKUTh HUIIEH Kak pa3iuyHbIM
TPaBOSIIHBIM, TaK U IUIOTOSHBIM, MUILEBbIE LIEMU Yalle BCEro MEePEeKpelIUBalOTCs APYT C IPYTOM,
COCTaBJIsIsl NUIIEBYIO ceTh. (CM. TaONHUIIbI).

[IumeBsle ceTM B 3KOCHCTEMax BECbMa CIIOKHBIE, U MOYKHO cJlielaTh BBIBOJA, YTO HSHEPrus,
MIOCTYNArLIasi B HUX, 0JIF0O MUTPUPYET OT OJHOTO OPraHu3Ma K IpyroMy.

OKOJIOTUYECKUE MUPAMUJIBL.

Tpoduueckyro CTpyKTYpy 3KOCHUCTEMBI MOKHO ONHCATh, MOJb3YACh JAHHBIMU IO YHUCIEHHOCTH
ocobeii, 6oMacchl WM SHEPTUU.

DTy CTPYKTYPY MOXKHO M300pa3UTh TaKKe TpapUUecK ¢ TOMOIIBIO HKOJIOTHUECKUX TUPAMUI.

1. Hupamuowl yucen.

Ecnu mpenctaBuTh NHIIEBYIO LEMb XHUIIHUKOB B BHJE PACIOJIOKEHHBIX OAWH Ha JAPYrom
MPSIMOYTOJIBHUKOB PABHOM BBICOTHI, JIMHA KOTOPBIX IMPONOPILMOHATIBHA YHCITY 0cOo0el B Kaua0M
Tpo(UYECKOM ypOBHE, TO ToJlydaercs (uUrypa, HazbiBaemas nmupamujoi uucesn. OHa TeM BbILIE,
4yeM OoJible YUCIO Tpo(UUYECKUX YpOBHEH BKJIIOUaeT naHHas 1enb. [lockonbky umncio ocoleit ot
MEPBOTO K TOCJIEJHEMY YPOBHIO OOBIYHO YMEHBIAETCs, MUPaMUAa UMEET BUJ TPEYroJIbHUKA,
00paléHHOro BEpIIMHON BBEPX.

Ilocmenennoe cysicenue nupamuosl Keepxy ompaxicaem yMeHbuleHue KOIu4ecmea Opeanu3mos,
CNOCOOHBIX YO0BIeMBOPUMb CE0U IHEPLeMUUecKue NOMmpeoHOCmu 3a cUém npeovioyuwe2o YpOosHsi.
OTa 3aKOHOMEPHOCTH MOJIyYHIIa Ha3BaHHUE [IPaBHJIa SKOJIOTUYECKON MUPAMU/IBL.

[Mupamuna uncen, BBeaéHHas Y.OntonoM (1927) ocobeHHO HArIsSAHO NPOSBISETCS, TaK KaK:

1) B 06011 sK0oCcHCTEME JKUBOTHBIE METTKUX Pa3MEPOB YMCICHHO MPEBOCXOMSAT KPYITHBIX U
Pa3MHOXKaOTCs OBICTpEE.
2) JIJ1st BCSKOTO XUIIHOTO )KUBOTHOTO CYIIIECTBYET HMKHHUI M BEPXHUH TMpeiesl pa3MepoB

nux )KepTB. BerHI/Iﬁ npeﬂen OHpeHeHHeTCH TEM, 4YTO XHINHUK HE B COCTOSIHHH OJOJICTH > KMBOTHOC,

HaMHOTO TIPEBBINIAIOINEE pa3Mep ero COOCTBEHHOTO Tena. HkHuil nmpeien onpesensercs TeM, 4To

MIPH CIIMIIKOM MaJIoM pa3Mmepe J0O0BIYU 0XOTa 3a HEH TepsAeT I XUIIHUKOB KaKOH-THOO CMBICI.

ITosTOMY [T XUIHUKOB KaXI0I0 BUJIA, KaK IIPaBUIIO, CYILIECTBYET ONTUMAJIbHBIN pa3Mep KEPTB.
ITupamuga 6uomacc.
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BropeiM cnocoOom HM300paxeHuss CTPYKTYPBI SKOCHUCTEMBI SIBISETCS MHpamuua Ouomacc, B
KOTOpOW Ui KaXJOro TPO(UYECKOTO YPOBHS YKa3bIBAIOT OHOMAcCy COOTBETCTBYIOIIMX
OpraHu3MoB. B ciydae nmumieBoil nenu XUIIHUKOB OMOMacca OpraHu3MOB MMEET OOBIYHO (popmy
TPEYyroJbHUKA C BEPIINHON, 0OpaIEHHON BBEPX.

ITpaBuio mupamMuIbl GUOMACC — CYMMAPHAA MACCA pACMEHUL OKA3bl8aemcsl boablue, 4em mMacca
gcex umoghazoé u mpasosouvlx, a Mmacca mex, 8 C60l0 0yepedb, Npesvluldent Maccy 6cex
XUWYHUKOB.

CymiecTBYIOT U MCKJIIOUCHHS, OTHOCAIIMECS K HEKOTOPHIM BOJHBIM 3KOCHCTEMaM, B KOTOPBIX
O6uomacca (UTOIUIAHKTOHA YCTyMaeT OMOMacce 300IUIaHKTOHA, HO 3aro e€ Omomacca ObIcTpee
OOHOBJISIETCS.

ITupaMuILl SHEPTHU.

[Mupamuibl SHEPTUH ABIAIOTCS HAWIYYIIUM CIIOCOOOM Ipaduyeckoro nu300paxeHus: CTPYKTYpPbI
sKkocucTeMbl. [Iupamuaa sHepruu o01a1aeT pSaIOM MPEUMYIICCTB:

1. Ona oTpakaeT CKOpOCTh 00pa30BaHUsI OMOMACCHI B OTIMYKE OT MUPAMUJ] YUCICHHOCTH
1 OMOMAacChl, ONMHUCHIBAIOIIUX TOJBKO TEKYIee COCTOSHUE OPraHU3MOB B OT/EIbHBII MOMEHT
BpeMeHH. Kaxas cTyneHbka MUpaMUIbl SHEPTUU OTPAXKAET KOJUYECTBO DHEPrHH (HAa EAUHUILY
omaaM uiu o00bEMa), Mpolenmed uepe3 ONnpeAc€HHbBI TpPOPUUYECKUH YpPOBEHb 3a
OIpEICIEHHBIA IEPUOI.

2. [Ipu omunakoBoW OMOMacce JBa BUIA COBCEM HE 00s3aTEIBHO COJEpkKaT OJMHAKOBOE
KoJauuecTBO dHepruu. [loaTomy cpaBHEHHE, OCHOBaHHOE Ha OHOMAacce, MOXET BBECTH B
320y X ICHUE.

3. [IupamMu bl 3HEPrUU MO3BOJSIOT CPABHUBATH HE TOJIBKO Pa3IMYHbIE 3KOCHUCTEMBI, HO U
OTHOCUTEJIbHYI0 3HAYUMOCTh MOMYJISLUMA BHYTPU OJHOW SKOCHCTEMBI, HE MOJIy4ass IPU 3TOM
NepeBEPHYTHIX MUPAMHU/]L

4, K ocHoBanuio mnupamuabpl SHEPrud MOXKHO J100ABUTH €II€ OJIWH NPSIMOYTOJBHUK,
0TOOpaXKArOIINIA MOCTYIUICHUE COTHEYHON YHEPTHH.

[Tupamuia NpoAyKIIMH OTpaKaeT 3aKOHbI PACXOI0BAHUS YHEPTUU B MUIIEBHIX LETISIX.

ITpaBmi1o MUPaMUABI NPOAYKIIMH: HA KAHCOOM NPedbloyujemM mpopuueckom yposHe KOIuiecmeo
buomaccel, co30a6aemoll 3a eOUHUYY pemMeHU Ooblle, YeM HA NOCTedyIoUeM.

[lepeHoC HEPTUU B TPOAYKTUBHOCTD SKOCHCTEM.

Tpoduueckass 1enp B 3KOCHUCTEME €CTb OJHOBPEMEHHO LeNb JHEpreTHuyeckas, T.e.
MOCTIeIOBATEBHBIN YIIOPSIOUYEHHBIN MOTOK nepeaadd sHeprur COoJHIIA OT MPOAYIIEHTOB KO BCEM
OCTaJIbHBIM 3BEHBSIM.

[IpuHUMas, 9TO TPHUCIIOCOOJEHHBIE K Cpele OpPraHU3Mbl XHUBYT B OMNpPEICIEHHOM apeaie
O6uocdeppl, UX UYUCIO M TEMI >KU3HEIACATEIBHOCTH 3aBHCAT, B KOHEUYHOM CYETE OT CKOPOCTH
MEepeHoca 3HEPruM Yepe3 OMOJOTMYECKYI0 YacTh CHCTEMBI M OT CKOPOCTH, C KOTOPOH BeIlecTBa
LUPKYJIUPYIOT B MPe/ieNax CUCTEMBI, UM 0OMEHHBAIOTCS C OKPYKAIOIUMH CUCTEMaMHU.

BaxxHO MOMYEpKHYTH, UTO MUPKYIHPYIOT TAK)KE M BEIIECTBA, HE JAIOIINE YHEPTHUHU, HO HE cama
3Heprus. A30T, yriiepoJ], BojJa U JAPYTUE BEIIECTBA, U3 KOTOPBIX COCTOSAT *KHMBbIE OPraHU3MBI,
MHOTOKpPATHO OOpAIIaloTCsl MEXKAY KUBBIMUA M HEKUBBIMH CHCTEMaMHU. VIHBIMH CIIOBaMH, TOT WU
MHOW aTOM MaTepUU MOXKET OBITh MCIIOJIb30BaH BHOBb M BHOBb. DHEPIUs K€ UCTIOIb3YeTCs TaHHBIM
OpPTaHU3MOM HJTH TIOMYJISIIEN JTUIIb OJHOKpaTHO. OHa IpeBpamaeTcs B TEIJI0 U OBICTPO UCUE3aeT
u3 3Tol cuctemsl. [lumia, cheeHHas 3a 3aBTPAKOM, JUIs Hac OOJIbIIe HE CYIIECTBYET IOCI]E TOTO,
Kak OHa ObUIa WCIONB30BaHA B TIpoOllecCe JKM3HEAEATENbHOCTH. JKW3HB TOAIEpKUBACTCS
HEMPEPHIBHBIM PUTOKOM COJTHEUHOTO CBETA U3BHE.

OMHOCTOPOHHUH MPUTOK YHEPTUH, KaK YHHBEPCAIHLHOE SBICHHUE ITPUPOJIBI, TPEICTABISET COO0H
pe3yabTaT JIeHCTBUSA 3aKOHOB T€PMOAMHAMHKH. IlepBbIil 3aKOH yTBEp)KIAaeT, YTO SHEPTHsI MOXKET
MEPEeXOANTh W3 OJHOTO BHIA (HampHUMep, CBET) B APYyroi (HampuMmep, MOTCHIUAIbHAS JHEPTHUS
MUINK), HO HUKOI'JIa He co37aéTcs U He Mcye3aeT. BTopoil 3aKOH IJIacUT, YTO HE MOXKET ObITh HU
OJTHOTO TIpOIlecca, CBSI3aHHOTO C MPEBpALICHHEM OJHEPruu, Oe3 Jerpajaldd SHEPrud U3
KOHIICHTPUPOBAHHOU (OPMBI B paccessHHYI0. T.K. HEKOTOpOE KOJIMYECTBO SHEPTUN PAaCCEUBACTCS B
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HE/IOCTYIHYIO TEIJIOBYIO SHEPTUI0, HE MOXET OBITh CAMONPOMU3BOJIBHOIO MPEBPALICHHUS, UIYIIETO
co 100%-no# 3¢ (HeKTUBHOCTBIO.

st sKomora OOJNbIIOE 3HAYEHHE MPEJICTABISCT B3aMMOOTHOLICHWE SHEPrHM M MaTepuH B
sKocucteMe. MOXKHO cKa3aTh, YTO OJHOCTOPOHHUH NOTOK SHEPIUM U KPYrOBOPOT BEILECTB
SBIISIIOTCSL IByMsI BEJIMKMMU MPHHLIMIIAMH WM 3aKOHAMH OO1Iel OWOJIOTHH, T.K. OHU OJMHAKOBO
IIPUMEHUMBI KO BCEM YCIIOBHSM CYLIECTBOBAHHS U KO BCEM OpraHU3MaM, BKJIIOUasl YeJIOBeKa.

B skocucTeMe uMeeT MECTO HENPEPBIBHBIN IMOTOK SHEPTUH, 3aKJIIOYAIOLIMICS B Ilepenaye e€ oT
OJTHOT'O IUILIEBOr0 YPOBHS K JIpyromy. B cuily BTOpOro 3akoHa TEPMOAMHAMHUKHU 3TOT IPOLECC
CBSI3aH C PACCEMBAHMWEM HHEPrMM HAa KAXKIOM IOCIEAYIOIIEM 3BEHE, T.€. ¢ €€ MOTepsIMH. JTO
paccenBaHue BCE BpeMsl KOMIIEHCUPYETCS MOCTyIUIeHueM 3Hepruu oT CosiHia.

B mpomecce JKHM3HEESATEIBHOCTH COOOIIECTBA CO3MAETCI W PACXOAYETCS OpraHuYecKoe
BEIIECTBO. OTO 3HAYUT, YTO KaXJas OHKOJOTMYecKas cucreMa o0iagaer onpenenéHHon
IIPOAYKTUBHOCTBIO. IIpONYKTUBHOCTH OLIEHMBAIOT, COOTHOCS MacCy BEILIECTBA C HEKOTOPOM
eIMHULIEH BpEMEHHU, T.€. paccMaTpuBas €€ Kak CKOpocTb 00pa30BaHus BelecTBa (OMoMacchl).

OcHOBHasl, WM HEPBUYHAS NPOAYKTUBHOCTb IKOCUCMEMbL Onpeoensiemcsi Kak CKOpoCmb, ¢
komopou ayuucmas duepeus Connya yceausaemcsi OpeaHuzMamu-npooyyeHmamu 6 npoyecce
gomocunmesa.

Hanpumep, ecnu 3a roa B pe3ynbTare (OTOCHHTE3a pacTUTENIbHBIE OPraHU3MBI Jieca 00pa3oBaiu
5 TOHH OpraHuM4eckoro BellecTBa Ha | ra, To 3T0 M Oyzaer oOIIas, WM BajJoBas NEpBUYHAs
OPOAYKTUBHOCTbD.

Opnako B mpolecce KU3HEAEATEIIbHOCTH PAaCTEHUI YacTh CO3/IaHHOTO BELIECTBA PAaCXOJyeTcs
Ha JIbIXaHHE U, CJIeI0BATEIbHO, B €IMHUILY BPEMEHH Ha €AMHULIE IUIOLA/Id HAaKaIJIUBAeTCsl MEHbILIE
Onomacchel, 4yeM €€ ObLIO CO3/1aHO.

Bcé HakomiieHHOe 3KOJIOTMYECKO CUCTEMON BEIECTBO, 3a BBIYETOM TOI'O BEILIECTBA, KOTOPOE
M3pacX0JI0BAHO HA JBIXaHUE, COCTABISAECT (PAKTHUYESCKYIO, MIIM YUCTYIO TIEPBUYHYIO MMPOIYKTUBHOCTD
CcOOO0I1IECTBA.

Opranudeckoe BeIIECTBO, OOpa3ylolllee YUCTYI0 MEPBHUYHYIO MPOIYKTUBHOCTb, JOCTYITHO
rerepoTpogHbIM opraHu3mMaM. KOHCYMEHTBI TOXe CO3/1al0T OpPraHMYecKOe BEIIeCTBO 3a CUET
YUCTOW NMEPBUYHON NPOLYKIMHU. [IpOTyKTUBHOCTE KOHCYMEHTOB HOCUT Ha3BAHUE BTOPUYHOMN.

Pacuérsl nmokaspIBaloT, uTo 1 ra jeca B cpeJHeEM eXeroiHo BocnpuHuUMaeT 2,1X10* kx sHepruu
Comnna (tne*-9 crenens). OmHako eciu BCE 3amacéHHOE 3a TOJ PACTUTENIBLHOE BEIIECTBO CXKEUb, TO
B pe3yabTare monyuutcs Bcero 1,1xX10* xmxk (*-6), uto cocraBnser okono 0,5%. 3To 3HAYUT, YTO
(dakThyeckass MPOAYKTHUBHOCTb 3€NEHBIX pPACTEHUM, WM TMEepBUYHAs MPOIYKTUBHOCTb, HE
npessimaet 0,5%.

BropuuHas npoayKTUBHOCTb WCKIIIOUUTENBHO HU3KA: IPU Nepesadye OT KaXKAO0ro MpPeIblTylero
3BeHa Tpoduyeckol wnenu K mnociueayromemy Ttepsercss 90-99% osueprum. Ecnm, nHampumep,
pacTeHussMM Ha 1 KB.M TIOBEpXHOCTHM IIOYBBI CO3/IaHO 3a CYTKM KOJMYECTBO BEIECTBA,
9KBHUBAJIEHTHOE MPUMEPHO 84 KK, TO MPOAYKLHS NEPBUYHBIX KOHCYMEHTOB COCTAaBUT 8,4 KIIK, a
BTOpUYHBIX — He mpeBblcUT 0,8 Kmk. EcThb KOHKpeTHbIe pacd€Tbl, MOKa3bIBAIOLIUE, YTO JJIs
obpazoBanus 1 Kr roBsauHbl He00XxoauMo 70-90 Kr cBexel TpaBbl.

JInHaMUKa DKOCUCTEM.

CoobmiecTBa HempepbIBHO U3MeHsIOTCS. OJHM OpraHu3Mbl yYMHUpPAlOT, a Ha CMEHY UM
pOXKIaroTCs Jpyrue. A MeXIy TeM BHEIIHUH BUJ W COCTaB OOJBIIMHCTBA COOOLIECTB HE
u3MeHstoTcs. Jlyosl cMeHstoTes 1ydamu, Apo3/bl APO3/1aMH U Tak Jlajiee B HEMPEPhIBHOM Ipoliecce
camoB0o300HOBNEeHUs. Ecnu coobiiecTBo paspymiaercs, 4To ObIBaeT, HApUMEP, MPU BHIKOPUEBKE
Jeca MoJ MallHIo, M0XKape B JIECY, BOCCTAHOBIIEHHUE €r0 MPOUCXOJUT MEJIEHHO. Buasl, nepBeiMu
MPUCIIOCOOUBIINECS K HApYIIEHHOMY MECTOOOMTAHHIO IOCIIE0BATEIbHO 3aMEIIAl0TCs 4JIeHaMU
NepBOHAYAIBHOM accolMaluy A0 TeX MOop, MOKa COOOIIECTBO HE JIOCTUTHET CBOEH NpexHen
CTPYKTYpPBI U COCTaBa.

[TocnenoBarenbHOCTh U3MEHEHUH, MPOUCXOASIIMX B HAPYIIEHHOM MECTOOOUTaHUM, HAa3bIBAETCS
CYKIIECCHEH, a TOCTUTraeMasi, B KOHEUHOM CUETe pacTUTENIbHAs (popMaLUs — KIUMAKCOM.

71



Cykiieccus — nociedosamenbHoe 3ameujeHue NONYIAYUll 8 KakoM-1ubo Mecmoooumanuy nymeéem
3AKOHOMEPHO20 NPOOBUNCEHUSL K YCIMOUYUBOM) COCMOAHUIO.

Knnmakc — koneunas cmaous cykyecCuoHHOU nOC1e008amenbHOCMU, co00uecmeo docmuzuiee
CMAYUOHAPHO20 COCMOSHUS NPU ONPEOeNEHHOM HAOOpe YCLo8Ull cpedbl.

OTUMH TEPMHUHAMH OIMCHIBAIOT E€CTECTBEHHBIEC MPOIIECCHl, MPHUBJIECKIINE K ce0e BHUMaHUE
nepBbix 3KkosoroB. B 1916 r. skonor ®.Knemenrc (yHuBepcuter MuHeccoTa), chopMyaupoBa
OCHOBHBIE 3Tallbl CYKIIECCUHU:

1. Bo3HUKHOBEHME HE3AHATOTO KU3HBIO yUaCTKA.

2 Murpatiisi Ha HETO pa3IMYHbIX OPraHU3MOB WUJTU UX 3a4aTKOB.

3 [IpmxuBaHUe UX HA TAHHOM Y4YacCTKe.

4. KonkypeHuus ux mexay coOoil.

5 [Ipeo6pa3oBanue KUBBIMA OpraHU3MaMH MECTOOOUTAHMSI, TOCTENIEHHOW CTabUIU3aluu
YCJIOBUM M OTHOLIEHHUIA.

OKOJIOTH pa3lesloT CYKLECCHH Ha JIBE IPYIIbl B COOTBETCTBUM C HUX IPOUCXOKICHHUEM.
OO00CHOBaHHE M PA3BUTHE PACTUTEIBHBIX COOOIIECTB BO BHOBh 00Pa30BABIIMXCS MECTOOOUTAHHUSIX,
B KOTOPBIX NpPEXAE pacTeHuil He ObUIO, -- Ha MECYaHbIX JIOHAX, HAa 3aCTHIBIIUX MOTOKAaX JIaBBI,
[0pO/1ax, OOHAKUBIIUXCA B PE3YyJbTaTe 3PO3UM WM OTCTYIUIEHHS JIbJOB, Ha3bIBaIOT HEPBUYHOM
CYKIIECCHUEN.

BoccranoBneHue ecTecTBEHHOM pacTUTENbHOCTH B KaKOW-TMOO MECTHOCTH IOCIIE CEPbE3HOIr0
pa3pyllIeHHs Ha3bIBalOT BTOPUYHOMN CYKIIECCUEH.

Nzyuenue cykieccuii mokaszajio, 4YTo OOHapyXKMBaeMble B JAHHOM 00JaCTH MHOTOYHCIICHHBIC
CepuH, KaxKaas U3 KOTOPBIX Pa3BUBAETCS B OCOOBIX YCIOBUSX, CIOKUBILINXCS B JIOKAJIbHOU cpele
MPUXOJST K KIMMAaKCHOMY COOOIIIECTBY.

®.Knementc B 1916 1. chopmynupoBan KOHLEIMIUIO 3pEIOro COOOIIECTBAa Kak HEKOM
€CTECTBEHHOM enuHuUlIbl: «3yueHue pa3BUTUSI paCTUTEIBLHOCTH JAOJKHO UCXOIUThH U3 JOMYIICHUS,
YTO KJIMMakcHas (opmanus MpeAcTaBisieT coO0OM HEKyl opraHudeckyro enuHuiyy. I[lomobHo
opranusmy, ¢opmainusi BO3HUKAeT, pacTET, JOCTUraeT 3pesnocTH W ymupaer. E€ peakuun Ha
MECTOOOWTaHHE TPOSABIAIOTCA B TMporeccax Wi (QYHKIUIX U B CTPYKTypax, KOTOpPbIE
MIPEJICTABISIOT cOOOM BOIJIOLIEHUE, a TaKkke pe3ynbraT 3Thx (yHkuuid. Kpome Toro, kaxnas
KIIMMakcHas ¢opMalisi CocoOHa BOCIPOU3BOAUTH ce0s, JOCTAaTOYHO TOYHO, TMOBTOPSS CTaJUU
cBoero pa3ButTus. JKU3HEHHBIH UK JaHHOW (OopMaluy - CIOXHBIA, HO BIIOJIHE OIpeneaEHHbIN
MPOILIECC, CPABHUMBIN B CBOUX OCHOBHBIX YE€PTax C )KMU3HEHHBIM IIUKIIOM OTJEIBHOTO PACTEHHUS.)

OO611re 3aKOHOMEPHOCTH cyKieccuil. I3MeHeHMsI B SKOCUCTEME BO BPEMsI CYKIIECCUHU.

Cyxkueccust sBISIETCS 3aKOHOMEPHBIM, HalpaBJICHHBIM IPOLIECCOM M HM3MEHEHHs, KOTOpbIE
MPOUCXOAAT HA TOM MM UHOM €€ CTaJru, CBONCTBEHHBI JI0OOOMY COOOIIECTBY U HE 3aBUCAT OT €T0
BUJIOBOTO COCTaBa WJM Teorpaduyeckoro mnoiokeHus. OCHOBHBIMU Ha3bIBAIOT YETHIpE THUIMA
cykneccnoHHbIx n3meHenuut (F0.0Omqym):

1. B npouecce cykueccnn BUbl paCTEHUIN U )KUBOTHBIX HETIPEPBIBHO CMEHSIOTCS.

2. CyKIleCCHOHHBIE HW3MEHEHHUsI BCErJa COMPOBOXAAIOTCS MOBBIIIEHHEM BHUIOBOTO
pa3HooOpa3usi OpraHu3MOB.

3. buomacca opranndeckoro BemecTBa yBEJIMUUBAETCS MO X0y CYKLIECCHH.

4. CHuXeHue YUCTOM MPOJIYKLUUHU COOOIIECTBA U MOBHIIIEHNE WHTEHCUBHOCTHU JIBIXaHHS —

BOKHEHIINE SABIEHUS CYKIECCHH.

CmeHna ¢a3 cykneccun UAET B COOTBETCTBUU C OMpeNeNEéHHbIME TpaBwiamu. Kaxmas dasa
TOTOBHUT CPENy Il BOBHUKHOBEHUS TIOCIEAYIOMIEH. 31eCh NEHCTBYET 3aKOH NOCIe008ameNbHOCMU
npoxoxcoenus ¢az pazeumus: pa3pl pa3BUTHS TPUPOJHON CUCTEMBI MOTYT CJIEIOBaTh JIHIIb B
ABOJTIOIIMOHHO 3aKPETUIEHHOM (MCTOPHYECKH, IKOJIOTHIECKH 00YCIOBICHHOM) MOPSIKE, OOBIYHO OT
OTHOCHUTENLHO TIPOCTOTO K CIIOKHOMY, KaK MpaBuiio, 6e3 BHIMAICHUS MPOMEKYTOYHBIX ITAroOB, HO,
BO3MOJKHO, C OYEHB OBICTPBIM UX MTPOXO0KICHUEM WJIN YBOTIOIMOHHO 3aKPEIIIEHHBIM OTCYTCTBUEM.

JIunpeman (1942) skcriepuMeHTanbHO JOKa3all, UTO CYKIECCUU COMPOBOXKIAIOTCS MOBBIIEHUEM
MPOAYKTUBHOCTH BIUIOTh JO KJIMMAaKCOBOTO COOOIIECTBAa, B KOTOPOM IMPEBpAICHUE SHEPTHH
npoucxoauT Haubosee 3¢pdexrTuBHO. J[aHHBIE HCCIENOBAaHUS CyKIEcCHd AyOOBBIX MU ayOOBO-
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SICCHEBBIX JIECOB MOKAa3bIBAIOT, YTO Ha MO3JHUX CTAIUAX HUX MPOAYKTHUBHOCTH JEHCTBUTEIHHO
Bo3pactaeT. OHAKO MpH Mepexojie K KIMMaKCHOMY COOOIECTBY OOBIYHO MPOUCXOIUT CHIKEHUE
obmeil mpoayKTUBHOCTH. TakuM o00pa3oM, MPOAYKTUBHOCTH B CTapbIX Jiecax HIDKE, YeM B
MOJIOJBIX, KOTOpPbIE B CBOK O4Y€pedb MOIyT HMMETh MEHBIIYK MPOAYKTHUBHOCTb, YEM
MIPEIIIeCTBOBABIINE UM OoJiee OoraThie BUAAMHU SIPYCHI TPABIHUCTHIX PACTEHUH.

CxonHoe majieHue NpoAyKTUBHOCTH HAOIIOAA€TCs U B HEKOTOPBIX BOAHBIX cucTemax. JlJisg sToro
€CTh HECKOJIbKO MpuyuH. OJIHa U3 HUX TO, YTO HAKOIUJICHUE MHUTATENIbHBIX BEIIECTB B PaCTYILEH
OuoMacce Jieca Ha KOPHIO MOXET BECTH K YMEHBIIECHHIO UX KpyroBopora. CHukeHHe o01ei
MPOAYKTUBHOCTH MOTJIO OBITh MPOCTO PE3yIbTaTOM YMEHBIICHHS KM3HECIOCOOHOCTH 0COOel 1Mo
Mepe yBEIMUYEHUS UX CPEeIHEro BO3pacTa B COOOIIECTBE.

[To mMepe MPOXOXKAECHUS CYKIIECCHU BCE OoublIasi J0JIsI JOCTYMHBIX MHUTATENbHBIX BEIIECTB
HaKarjauBaeTcsi B Onomacce cooOliecTBa, M COOTBETCTBEHHO YMEHBIIAETCS HMX COJAEpKAHHE B
a0MOTHYECKOM KOMILICKCE 3KOCUCTEMBI (B ITOYBE UJIH BOJIE).

CHmwxkenne pa3zHooOpa3usi BHAOB B KIMMakCce HE O3HA4aeT MaJloil ero HKOJIOTHYeCcKOn
3HauMMOCTU. Pa3HooOpasue BHIOB (QOPMHUPYET CYKIIECCHIO, €€ HalpaBieHUE, O00eCleynuBaeT
3al0JIHEHHOCTh  PEAJIbHOIO IPOCTPAHCTBA KU3HbIO. HemocTtaTouHoe KOJIMYECTBO BHUJOB,
COCTABIISIFOLINX KOMILIEKC, HE MOTJIO OBl COPMHPOBATH CYKLIECCHOHHBIN Psifl, U TOCTEIEHHO, C
pa3pylieHHeM KIMMaKCOBBIX SKOCUCTEM MPOU30ILIO ObI MOJTHOE OMYCTHIHUBAHUE TJIAHETHI.

[Ipu morepe oaHOTO WM TPYNIBI BUJIOB B PE3yJbTaTe UX YHUYTOXEHUS (QHTPOMOTCHHOE
MCYE3HOBEHHE MECTOOOMTAHUM, pexe BHIMUPAHUE) JIOCTIKEHUE KIMMAaKca He SBJSETCS MOJHBIM
BOCCTAHOBJICHHEM MPUPOIHON 00cTaHOBKU. DAKTHYECKH 3TO HOBasi YKOCHCTEMaA, TIOTOMY YTO B HEH
BO3HUKJIM HOBBIE CBSI3U, YTEPSHbI MHOTME CTapble, CIOXKWIACh MHAs «IPUTEPTOCTHY» BUIOB. B
CTapO€ COCTOSIHME 3KOCHCTEMa BEPHYTHCS HE MOXKET, TaK KakK YTEpPSHHBIM BUJ BOCCTAaHOBHUTD
HEBO3MOKHO.

[Ipy wu3MeHEeHHMH IHOOOTO AOMOTHYECKOTO WM OHOTHYECKOro (akropa, Hampumep, Ipu
YCTONYMBOM IMOXOJOJAHUH, UHTPOIYKIIMHM HOBOTO BHJA, BUJ, KOTOPBII IUIOXO MPHUCIOCOOTEH K
HOBBIM YCIIOBHUSIM, 0’KHIA€T OJNH U3 TPEX MyTeH:

1. Muepayusa. Yactb NOMYNALKMUM MOXKET MUIPUPOBATb, HAaWTH MECTOOOWUTAHHS C
MOAXOAAIIMMY YCIOBUSAMHU U IPOJOJKUTH TaM CBOE CYIIIECTBOBAHUE.
2. Adanmayus. B reHodoHOE MOTYT NPUCYTCTBOBaTh ajlIeNd, KOTOpBIE MO3BOJSAT

OTJENbHBIM OCOOSIM BBDKUTH B HOBBIX YCIIOBHUSIX M OCTAaBUTh IOTOMCTBO. Yepe3 HECKOJIbKO
MOKOJIEHWH TOJ] JAEHCTBHEM €CTECTBEHHOIo O0TOOpa BO3HHMKAaeT MOMYyJSALUs, XOPOIIO
MpUCIIOCOOIeHHAs! K U3MEHUBIIMMCS YCIOBUSAM CYIIECTBOBAHMUS.

3. Bvimupanue. Ecnu HM ofHa 0coOb MONYJISIIMM HE MOXET MUIPUPOBaTh, OMacasch
BO3JICHCTBUSl HEONAronpusATHBIX (PAKTOPOB, a Te€ YXOAIT 3a Mpeesibl yCTOMYMBOCTH BCEX
WH/IMBUJIOB, TO TIONYJISIIIMS BEIMPET, a €€ TeHO(QOH ncye3aerT.
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