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JIEKLINA 1.
BBEJIEHUE

Cynis 110 nemepHbIM PUCYHKAM JIPEBHETO YEI0BEKa, MOKHO 3aKJIFOUUTh, YTO IKOJIOTHUS, €CIIU U HE
ApeBHeimas npodeccus, To, MO-BUAUMOMY, camas ApeBHsS U3 HayK. OIIyTHB NEpBBIe MPOOIECKU
CO3HaHUs, HAIIM NEePBOOBITHBIE MPEIKU, JOIKHBI ObUIM OLEHUTh BaXKHOCTb CBEJIEHHH O TOM, Iie
MOKHO OTBICKAThb ChEIOOHBIE PACTEHHUS, HAJIOBUTh KUBOTHBIX U YKPBITHCS OT IPECIIECIOBABIINX UX
BparoB. CerofHsi Mbl MOKEM ITOCTAaBUTh 3a/ady wmupe. UToObI 10JIb30BaThCs JapaMu PUPOJbI HEe
ry0st MX, 4TOObI JOOBIBATh MHIIY, YTOOBI yraJblBaTh, YTO CIYYUTHCS MOTOM C OKPYKAIOIIMM HAacC
MHUPOM, Mbl 00513aHbl HOHUMATh MUP IPUPOBI U HACEISIOIINE €T0 CYLIECTBA.

[IpenMeT 3K010rMH B OTIIMYME OT HEKOTOPBIX IPYTUX HAYK U3BECTEH BCEM U KaXKJIOMY; [IOCKOJIbKY
OOJIBIIMHCTBO M3 HAC MPEAaBaloCh CO3EPLAHUIO INPUPOIbI — MOCTOJIBKY OOJIBIIMHCTBO M3 HAC -
CBOET0 POJia 3KOJIOTH.

Hayunas skonorusi, 01HaKo, HEMpocTa — y He€ CBOM TOHKOCTH U CIIOKHOCTH. OHa JT0JDKHA TO-
CBOEMY IOAXOJAUTD K KQXKI0OMY U3 TPEX OTUETIUBO BbIACISEMBIX YPOBHEN OMOIOIMUECKOI HepapXuu
— K 0c00sM, NOMYJISALUAM 0CO0el U 00pazyeMbIM MOMYJIALUAMHI COOOIIECTBAM.

[Ipu stom cebe B ymepO, oHa npeHeOperaer nmubO xgeransMu Ouonoruu ocobei, oo
MOCTEICTBUSIMHU UCTOPUUYECKHX, BOJIFOLIMOHHBIX U F€0JIOTHYECKUX COOBITHH.

Bo3HUKHOBEHNE COBPEMEHHOW 3KOJIOTUU OTHOCUThCA Npubnu3utenbHo K 30-M rogam XX Beka.
B Hacrosiee BpeMs OHa MOJyyniia IIMPOKOE pacpoCTpaHEHUEe BO MHOTMX cTpaHax. Ho pazBurue
9KOJIOTMH 3ajieprkasiock Ha 50 J1eT o cpaBHEHHIO C 3MOPHOIOTHEH U T€HETUKOM, KOTOpBIE Oarogapst
HHTEpeCY K HUM CO CTOPOHBI OMOJIOTOB Pa3BUBAIUCH OBICTPBIMU TEMITAMHU.

B 4ém ke npuyrHBI OTCTaBaHUS IKOJIOTUN?

IlepBasg — 3TO HEAOOLIEHKAa NOTPEOHOCTH OTKPBHITH 3aKOHBI, IPUMEHHMbIE KO BCEMY JKHBOMY.
N3ydyeHne B3aMMOOTHOIIEHUH OPraHU3MOB JPYT C IPYIOM M CO CpPEelod HE MOXKET UJITH 0e3 yuéra
OTPOMHOTI'0 pa3HO00pa3us )KUBOTHOTO M PACTUTEIBHOTO MUPA, U €CIIM OOIIMe 3aKOHbI CYIECTBYIOT,
TO B psAJI€ CITy4aeB UX eUI€ MPeJACTOUT OTKPBITh

Bropas npuunHa, 00bACHSAIONIAs OTCTaBaHUE SKOJIOTUU COCTOUT B TOM, YTO CTENEHb Pa3BUTHUS
HAy4YHBIX 3HAHUW BBIHYXKJaJla YUEHBIX K U3YUYEHHUIO M30JUPOBAHHBIX €CTECTBEHHBIX SIBICHUMN, KaK
eciy Obl OHM OBUIM HE3aBUCUMBI U HE CBS3aHBI JIPYT C IPYTOM.

Taxke cyniecTBOBaliu >KECTKHME Oapbepbl MEXIy HayKaMH. OTH HCKYCCTBEHHbIE Oapbepsl
Pa3pyIIMINCh TOJIBKO BO BTOpoii mosoBuHe XIX — Hayane XX BEeKOB € MOSIBIIEHUEM HOBBIX OTpacieit
3HaHUA, CPOPMUPOBABIINXCS Onaronapsi CIUSHUIO paHee pa3/ielbHbIX HayK — (PU3UKU M XHUMHUH,
XUMHUU U Onosaoruu. Poxxaenne n pa3BuTHe KOJIOTUN — HAyKH, TaKXKe 00513aHHON CBOMM MOSIBJICHUEM
Ha CBET Pa3HOOOPa3HbIM IUCHUIUIMHAM U UMEIOIEH CBOU COOCTBEHHBIE METO/bI, - TAKKE OTHOCUTCS
K 3TOMY ke nepuony. Pazymeercst oAMH U TOT e UCClIe0BaTeNlb HE MOKET OJJHOBPEMEHHO OBITh
300J10T0M, (PU3HOJIOrOM, KIIMMATOJIOIOM, IIOYBOBEJOM, HO €My HEOOXOAUMO UMETh MPEACTaBICHUE
0 BCEX ITHUX HayKax.

Tperbs npuynHa cocTosyia B OTCYTCTBHM PEAJbHBIX MEPCHEKTHB €€ pa3BUTHS BIUIOTH 10 30-X
rogoB XX Beka. Kazanoce 3Ta Hayka, B OTJIMYHE, HANPUMEP, OT MEAMIIMHBI, YCHEXy KOTOPOM
Croco0CTBOBAIM J1a0OpaTOPHBIE HCCIEA0BAaHNS, OTPAaHUYNBAJIACh TEOPETUUECKUMH H3bICKAaHUSIMH.
HenocpencTBenHoe nepeHeceHre Ha Mpupoy METO0B BhIpaOOTaHHBIX B Ja0OPATOPHBIX YCIOBUSX,
4acTO MPUBOAMIIO K HETIPEIBUIEHHBIM, HHOT/Ia KaTaCTPO(PUUECKUM, TIOCTEACTBUSIM.

K oromy mnepuojy HakomWIuCh (akThl, IOKa3bIBAIOIIME K YEMy TMPUBOJUT HE3HAHUE
AJIEMEHTAPHBIX dKOJIOTMYECKHUX 3aKOHOB.

1. Hanpumep, MHoronerHee BoO3ZeNbIBaHHE XJIONKa ©O€3 CEBOOOOPOTOB MPHUBEIO K
OECIIOINI0 U DPO3UH TIOYBBI, TaK KaK HE OBLJIO U3YUEHO BO3/ICHCTBUE PACTEHUH Ha MTOYBY.
2. Pacnpinenne JI/IT B s07M0HEBBIX cajgaX YacTO BBI3BIBAIO YCHJIICHHOE Pa3MHOXKEHUE

BPCAHBIX HACCKOMBIX, OT KOTOPBIX XOTCIIN H36aBI/ITLCSI, T. K. [IpU 3TOM HapymaJoCb CCTCCTBCHHOC
PaBHOBECHUEC U ITIOJIC3HBIC HACCKOMEIC, boiee YYBCTBUTCIIBHBIC K HHCCKTHLIAAaM, ru0y B OOJIBIIEM
KOJIMYCCTBEC, UCM BPCIHBIC.



3. OTtcTpen KOHOTOB, KOTOPBIX aMepUKaHCKHE (epMephl BUHWJIM B UCTPEOJEHUU OBEII,
MOBJIEK 32 COO0N pa3MHOXKEHHE IPI3YHOB, YHUUTOXKABIIUX B MPEPHUSIX BCIO TPaBy; TOTIa VIS TOTO,
9YTOOBI OBIIBI HE OKA3aJIHCh JIMIIEHHBIMU MTUIIIN, CTAJIM TPABUTDH TPHI3YHOB U yOMBaTh KOHOTOB YnCIo
MOCIIEAHUX CTAJIO PACTH, HO TaK KaK IPbI3YHOB, COCTABIISABIINX UX €CTECTBEHHYIO MHUIILY, OOJIbIIE HE
ObLIO, TO OHM CTAJIHM Yallle HaraaaTh Ha OBEIl.

4. B Anrnum cuurtas, 4yTo NPUUYMHON COKpAILLEHUS KypONaTOK SIBISIOTCS XUIIHBIC MTHUIIBI
CTaJIi UX YHUUTOXaTh. [[py yMEHbIIEHNH YMCIEHHOCTH XUITHUKOB, KypOIIaTOK CTaJI0 €I1€ MEHbIIIE,
TaK KakK cepble KypoIlaTKU B OTCYTCTBHM €CTECTBEHHOI0 OTOOpa CTalu yallle repenaBartbh 00JIe3HH
ApPYT ApYyTY.

5. B Poccuu B kon1ie 60-x Havane 70-x rr. XX Beka MpaKTUYECKH YHUUYTOXXHIIN BoJsika. Kak
CIIEJICTBUE CTaJIM IUYaTh COOAKHU, KOTOPBIE MPUHOCKIIN 00BN yiepo.

B nacTosiee BpeMs ImpHKiIagHas KOJOTUs cTajla He0OXOAMMON HAyKOHM NIJisi arpoHOMa, Bpaua,
reorpada u gaxxe pabOTHUKOB 3aKOHOIATENBHBIX YUPEXKICHHH. B 310Xy, KOTra B CUiTy Ype3BbIYaiiHO
OBICTPOTO YBEITMYEHHUS HapOJOHACEICHUsS Ha 3eMile eCTeCTBEHHas cpena Bc€ Oosiee M3MEHseTcs,
Oyaylee 4eI0BeYecTBa MOXKET OBITh 00ECIIEYEHO TOJIBKO P UCIIOIB30BaHUH BCEH COBOKYITHOCTH
CBEICHMIA, TOyUEHHBIX COBPEMEHHOU IKOJIOTHEH.

B nocnennue rojibl TEpMUH 2K0102U5 CAETANICS OOUXOAHBIM cJ10BOM. VIM cTaiu mosib30BaThCs pu
00CYXKJIEHUH SKOHOMUYECKOTO Pa3BUTHS, IPOMBIIIJICHHOTO pPOCTa M ypOBHS kU3HU. OJHAKO MPH
9TOM 4YacTO BO3HHUKAET IyTaHHIA. BONBIIMHCTBO JIOAEH CUMTAET, YTO 3KOJOTUS — 3TO CJIOBO,
XapaKTepU3yIolllee 3arpsi3HeHNEe CPeibl WIIM OXpaHy PEeIKUX KUBOTHBIX; IPYTHe BUAST B HEMl HEUTO
BpOJI€ MOJMTUYECKOTO 3aroBopa IMPOTHUB AKOHOMUYECKOro pa3BUTHUSA. CpaBHUTENBHO HEJIABHO Y
3HAYUTENIBHOTO KOJHMYECTBA JIIOJCH Hauanao BO3pacTaTh OECIOKOMCTBO 3a Oydyllee B CBA3H C
TEHJICHIIMEN POCTa YNCIEHHOCTH HACEIEHMSI U TOTPEOIEHUS IPUPOIHBIX PECYPCOB.

Uem oOBsicCHSETCS MOMOOHBIN MHTEpeC U MOYEeMy SKOJOTHS JO HEAaBHEr0 BPEMEHH ObIBIIAs
MaJIOM3BECTHBIM MPEAMETOM BbIIBUHYJIACh HA NIEPEIHUIN Kpaii?

B npoMbIlIuIeHHO-pa3BUTHIX CTPaHAX CaMOM BaXKHOW M € IMHCTBEHHOM MPUYHUHOM ObLIIO0CO3HAHHE
W HarJsiiHas JIEMOHCTpAIUsl TOTO, YTO IMPOMBIIIJIEHHOE U C/X 3arpsA3HEHHUE OIMAcHO JJIS >KU3HHU
yenoBeka. VHAyCcTpHanbHOE 3arps3HEHUE OKpYXKarolled cpejbl MPOUCXOAUT OT BBIOpOCA OTXOJIOB
nepepadaTbIBaoOLieil U 0OCIyKHBAIOIIEH MPOMBIIUIEHHOCTH, U 3TH OTXOJbl TPYIHO WJIH OYEHb
JOpOro JTUKBUIMPOBATh. CenbCKOX03AHCTBEHHOE 3arpsi3HEHUE CPEebl IPOUCXOJUT OT HAKOILICHUS
TOKCUYHBIX XUMUUYECKUX COCTUHEHUI U3 MecTUUAOB U yaoOpenuil. OnHako, HECMOTpPS Ha TO, YTO
HBIHEIIHAS OCBEAOMIIEHHOCTh 00 OSKOJOTMM, BEpPOATHO BbI3BaHA ONACHOCTbIO HEU30€XKHOTO
3arpsi3HEHUs] Cpelbl, OHO (3TO 3arpsi3HEHUE) HE SBISETCS BOIPOCOM IEPBOCTENEHHOM BaXKHOCTH,
KOTOPBIH pacCMaTpUBAET IKOJIOTHSL.

DKOJIOTHSI HAMHOTO 0Oo0Jiee OOIIMPHBIA U CIIOKHBIM MPEAMET, U JJIsi TOr0, YTOOBI MOHSTH €T,
CleTyeT JAepkKaThbCsl MOMAANBIINEe OT ATOW OTPaHUYEHHOW, XOTSI U OOIICTIPUHSATOW TOYKHU 3PEHHUS.
DKoJorusl — HayKa, OXBaThIBAIOIIAsl BCE KUBbIE OPraHU3MBI; M XOTS Mpeodagaronias yacThb JIroaAen
MHTEpecyeTcs 3HAaUCHUEM SKOJIOTUHU B KH3HH YEJIOBEKa U OOIIECTBEHHOM OJIarOCOCTOSHUM, TOHSTh
3TOT MpPEeaMET MOKHO OPHEHTHPYSCh HE Ha YeJOBEKa, a paccMaTpHuBas B3aMMOCBSI3U BceX (hopm
KU3HHU C OKpYyXKarowen cpenod. Takoil moaxon mpuUBEAET K JIydlIeMy IMOHUMAaHHUIO U YBaXEHUIO
KU3HU PACTEHMH M >KUBOTHBIX U, BEPOATHO, TIOMOXKET OOBSICHHUTH, KaK BO3HUKIIO COBPEMEHHOE
HapylLIEHUE PABHOBECHS MEXAY YEJIOBEKOM U OKPY)KAIOILEH CPEIOH.

VY namero mpenMera ecTh JiBa acnekrta. llepBblii — 3TO B OCHOBHOM, HO HE MOJHOCTHIO —
OTBJICYEHHOE HAYYHOE HCCIEOBAHUE, BTOPOM, MEHEe YETKUH, CBSI3aH C MOJUTHYECKUMH U
HSKOHOMHYECKUMH MpoOJeMaMu TEepeHaceNEHHOCTH, MOTpeOIeHne pecypcoB, 3arps3HEHUs
OKpY>KaroIlen cpe/ibl, OXpaHbl IPUPOJIBI U C TIOJIOKEHUEM OTCTAIIBIX CTPaH.

DKOJIOTHS, KaK HayKa BKIFOUAET U3YUCHHE Pa3MEPOB MOMYJSALUN PACTEHUN U KMBOTHBIX, YPOBHS
POKIAEMOCTH U CMEPTHOCTH, MOCTYIJIEHUSI M HUCIIOJIb30BAHUS YHEPTUH U MHUTATEIbHBIX BEIIECTB B
OKpYyXXalIlel cpeae U €€ KOMIIOHEHTaX. OKOJIOTHsl SIBISAETCS JEHCTBUTENBHO CIOKHOM U
akajeMuueckou popmoit Ouooruu.

Bropoii acriekt 60s1ee TECHO CBSA3aH C MECTOM YEJIOBEKa B MPUPOJIE M YCIOBHSIMHU €T0 KU3HHU.



OTU ABa acleKkTa COBMECTHUMBI, XOTS YacTO JIIOJW aKTUBHO NMPUHHUMAIOT Y4acTHE B PELICHUH
OJIHOTO BOIIPOCA U TOPA3/I0 MEHbILIE HHTEPECYIOTCS IPYTHM.

Kak B mo000if obmacTu 3HaHMA, HAM HEOOXOIUMO OOOCHOBATh OIpPEACIIEHHBIC MPEICTABICHHUS,
crenuguUecKkre sl TaHHOTO MpPeaMeTa, TAaKKe Ba)XKHO YCTAHOBUTH CBS3b DKOJOTHUHU C JAPYTUMU
00JIACTSIMH HAYKH.

TepMuHOM, KOTOpBIM 0003HAYAIOT «OHOJOTHI0 OPraHM3MOB B OTHOILIEHHH K CPEIE», CIYXKHUT
CIIOBO 2K0s02usl — HaykKa 00 obutanuu (oT rped. oikos-mom, logos-yuenue). T. o. Dkomorust — 310
Hayka 00 oOuTanuIax, Wik roBops O6osee MUPOKO, 00 «yCIOBUSAX CYIIECTBOBAaHUS». TepMUH BBEN
B 1866 roay Hemenkuii 6uosior IpHCT I eKKeb.

DKoJIoTUsl TPEACTaBisAeT cO0OM OJHO M3 MHOTHX MOJpa3fefieHuil OUOJIOTUH, CBSI3AHHOE C
MPUHIUIIAMHA, CBOMCTBEHHBIMH BceM (opmam >ku3HU. [lonmpasneneHusMu OHONOTHUU SBISIOTCS
Takke (PU3HOJIOTHUs, TeHEeTHKa, YMOPUOIIOTHs, IBOJOLUSA U Ip. brojorus pacuneHsercs Takxke Ha
pas3ziensl, pacCMaTPUBAIOIIME CTPOCHHUE, (PU3HOJIOTHIO, SKOJOTHIO PAa3IHYHBIX (OPM KU3HU (T.e.
CUCTeMAaTUYEeCKUX IpyI). 300710Tus U O0TaHHKa — HauOoJiee KPYIHbIE MOpa3ieieHHs 3TOro THIa,
TOrJa Kak MHKOJIOTHs (Hayka o rpubax), SHTOMOJIOIHs (HayKa O HAaCEKOMBIX) MJIM OPHUTOJIOTUS
(Hayka O MNTHUIAX)UMEIOT JeN0 C OTrPaHMYCHHBIMH TPYIIAMHU PACTUTENbHBIX U IKUBOTHBIX
OpPTaHU3MOB.

CMmeskHblIe 00J1aCTH HAYKH

DKOJIOTHIO ClieyeT YETKO OTTPAaHMYUBATH OT ATOJOTHH, KOTOpas SBISETCS HAYKOM O MOBagKax
wi noBeneHNH. CMENIMBAIOT STH JWCHHUILIMHBI TIOTOMY, YTO MOBEICHHE >KUBOTHOTO (OOBEKT
3TOJIOTUH ) MOKET MPOSIBIATHCS TOJIBKO B ONIPEACNEHHOM Cpe/ie U 10 OTHOILIEHUI0 K Hell. Hampumep,
OOIIECTBEHHAS )KU3Hb MYPaBbEB MIIM TEPMUTOB B MX MOCTPOHKE, T.€. OTHOLICHHUS, CYIIECTBYIOIIHNE
MEXAYy OTHMH HACeKOMbIMU (HampuMep, KOPMOBBIE KOHTAKTbl, WHCTHUHKT CTPOUTENIbCTBA),
COCTABIISIIOT 00J1aCTh UCCIIEAOBAHMSI 3TOJIOTA, HO MyPaBEWHUK, WIIA TEPMUTHHK, KPOME TOTO SIBIISICTCS
crenugpuIeckon cpeoi, XapakTepu3yoleics 0cOObIMU MUKPOKIMMATHYECKUMHU YCIOBUSIMH (CBET,
BJIQKHOCTh, TEMIIEpaTypa), KOTOpas IPHUBICKAET MHOTOYHCICHHBIX COXXUTENEH MypaBbEB WIIH
TepMuTOB. M3yueHue 3Toit cpeibl OTHOCUTCS K KOMIETEHIIUH SKOJIOTa.

Hexotopsie aBTOpBI OTOXKIECTBISIOT JKOJOTHIO C Ouoreorpadueil — HayKoW, H3ydaromiei
pacrpocTpaHeHHe KHUBBIX OpraHU3MOB B mpupoje. Ho pacnpoctpaneHne KUBOTHBIX OObICHSAETCS
KaKk  JCHCTBYIOIIMMH W,  CIENOBATEIbHO, OKOJOTWYECKMMH  TNpUYMHAMH  (Hampumep,
KJIMMaTU4YeCKMMHU) TaK U NPUYMHAMHU Majeoreorpaduueckoro xapakrepa. Takum oOpa3oM, ofHa
OKOJIOTUSI HE MOXET TIOJHOCTBIO OOBSICHUTH pPacHpOCTpaHeHWe Buia. buoreorpadus sBisercs
CaMOCTOSITENIbHON OTPACibIO HAYKH, UMEIOIIEH TECHYIO CBSA3b C SKOJOTHEH.

DKOJIOTHI0 HMHOT/IAa OTOXAECTBISAIOT C AUCHUIUIMHON «Oxpana mnpupoab» win «OxpaHa
oKpyKatomel cpensl». Ho oxpaHa TpaJuIIMOHHO MMEET CMBICI BBEJICHHs 3alPeToB, a HE OOLIei
parnroHaTU3aIHA TPUPOAOTOIH30BAHNS.

DKOJIOTHSI 3aHUMAeT LEHTPaIbHOE MECTO CPEAM APYIMX OMOJIOrMYECKMX JUCLHMIUIMH, O3TOMY
CO MHOTHMH OHa TEPEeKpPBhIBACTCS — MPEXAE BCEro C TEHETHKOW, JBOIIOIHOHHBIM YYEHHUEM,
3TOJNIOTHUEN U (PU3UOJIOTHEH.

[To BBICKa3BIBaHUIO aMepUKaHCKOTO dkojiora D.Makdenbena: « Ilpuxomurcs mpuszHaAThH, YTO
HKOJIOT — 3TO HEUTO BPOJIe JUINIOMUPOBAHHOIO BOJIbHOAYMIIA. OH CaMOBOJIEHO OPOJIHT 110 3aKOHHBIM
BJIaJICHUSM OOTaHMKa U 300JI0Ta, CUCTEMATHKA, (pU3M0JI0ra, METEOPOJIOTra, 300IICHX0JIOra, reosIora,
¢u3nKa U naxe COIMOJIOra; OH OpPaKOHBEPCTBYET BO BCEX HA3BAHHBIX M BO MHOTHX IPYTHX YXKe
CITO’KUBIIMXCS ¥ TOYTCHHBIX JTUCIUILTIHAX).

JKOJOIrHA — 3TO HAYKa O B3aMMOOTHOIICHUSX JKUBBIX CYIIECTB MEXKIY COOO0M U ¢ OKpYKatoLIeH
WX HEOPTraHWYEeCKOW TPHPOJNION, O CBS3SIX B HAJOPTaHU3MEHHBIX CHCTEMax, O CTPYKType H
(GYHKIIMOHUPOBAHUH 3TUX cUcTeM. (UepHOoBa).

IKOJOrus — 3TO HayKa, UCCIEAYIONIAs 3aKOHOMEPHOCTH JKU3HEICSITEIbHOCTH OPTaHU3MOB B UX
€CTECTBEHHOH cpejie O0MTaHUA C y4ETOM U3MEHEHUH, BHOCHUMBIX B CPEAy JIEATEIbHOCTHIO YEIOBEKA.
(PankeBuu).

IIpeomem sKon02uU — yPOBHU OpPraHU3AIMH OMOJIOTHYECKUX MAKPOCUCTEM.




3aoauu sxonocuu:
1) N3ydeHne 3aKOHOMEPHOCTEH, XapaKTEPHBIX JUIS THX YPOBHEH.
2) [TpakTH4eckoe HCIOIb30BAHKUE ITHX 3aKOHOMEPHOCTEH.

Wtak, onuH W3 MyTeH ONpeneNeHusi SKOJIOTUU — 3TO Hies 00 ypOBHSX OpraHuzanuu. MOXHO
YCIIOBHO IPEJICTaBUTh ce0e CBOEro pojia «OMOJOrMYECKUi CIIEKTP», OXBATHIBAIOLINI LUTOILIA3MY,
KJICTKH, TKaHU, OPTraHbl, CHCTEMBl OPTaHOB, OPTaHU3MBbI, MTOMYJISINN, COOOIIECTBA, SKOCUCTEMBI U
ouocdepy. DK0JI0rus B OCHOBHOM 3aHHUMAETCSl YETBIPbMsI IOCIETHUMH YPOBHIMM, JIKAIIUMU 32
IpesieaaMu OTAEIbHOTO OpraHu3Ma.

B Hacrosiiee Bpemst CyLecTBYIOT KJIaCCU(PHUKALMK TOAPA3ACIIAIOLINE YKOJIOTHIO:

e [lo pasmepam OOBEKTOB M3y4eHHMS — Ha reorpadMyecKyro WM JaHMIadTHYIO 3KOJOTHIO,
00BbEKTaMU HM3Yy4YEHHs KOTOPOH SIBJIAIOTCS KPYIHBIE I'€OCHUCTEMBI, Ieorpaguueckue IMpOoLEecChl C
Y4aCTHEM >KHMBOTO M HX CPEJION U INI00ATBHYIO SKOJIOTHIO — y4eHue o onochepe 3emim.

e Jlo OTHOWIEHUIO K MNpeAMETaM U3YYEHUsS OHKOJIOTHIO MOAPA3JENSIIOT Ha 3KOJOTHUIO
MHUKPOOPraHW3MOB, TIpHOOB, pPACTEHHH, JKUBOTHBIX, YEJIOBEKA, CEIbCKOXO3AHCTBEHHYIO,
MIPUKIAHYI0, HHKEHEPHYIO U 00ILYI0 3KOJIOTHIO — TEOPETUYECKU 0000IIAIOITYI0 AUCIUILINHY.

e Jlo cpenam M KOMIIOHEHTaM pa3iMyaroT 3KOJIOTHUIO CYIIH, IIPECHBIX BOAOEMOB, MOPCKYIO,
Kpaitnero CeBepa, BBICOKOTOpHIA.

e Jlo moaxomaM K NpeAMETy HUCCIIEJOBAaHMM BBIIEISIOT AHAIUTHYECKYI0 M JUHAMHYECKYIO
9KOJIOTHH.

e Bo BpeMeHHOM acnekTe pa3inyaroT HCTOPUUECKYIO U IBOJIOLMOHHYIO SKOJIOTHIO.

OO11ast 5K0JI0THsI BKIIIOYAET B c€0s TPU MOIpa3AeICHUS: ayTIKOIOI s, TOMYIISIIIMOHHAS SKOJIOT s
U CUHAKOJIOT U

AyToKOI0TrUs N3y4yaeT B3aUMOOTHOIICHHUS PEACTaBUTENIEH BUA C OKPYXKAIOLIEH €ro Cpesloil; oHa
TJIABHBIM 00pa3oM ompesesnsieT Npeebl YCTOWIMBOCTH M PEANIOYUTAHHS BUIa 110 OTHOIICHHUIO K
Pa3IUYHBIM HKOJIOTHYECKUM (haKTOpaM U UCCIIeyeT JIeicTBHE cpelibl Ha MOpdosioruto, pru3nooruto
U MOBEeICHUE opraHu3ma. AOCTparupoBaHue OT B3aUMOJAEWCTBUSI JaHHOTO BHUJIA C IPYTUMHU BUJAMU
4acTo Ja€T BBIUTPHILI B TOYHOCTH MOJTydyaeMoil MH(opMaruu.

B TakoM moHMMaHUUM ayTAKOJOrHs CBsA3aHa C ¢u3nonorue u mMopgosioruel, HO HUMEET U
cobcTBeHHBIe Mpobaembl. Hanpumep, ycranoBieHue npedepeHayma (IpeJrnoYuTaeMblX 30H) TOTO
WIM WHOTO BHJA K ONPENEeNIEHHON TemrmepaType MO3BOJII€T OOBSCHUTH €ro JIOKAJIU3alHUI0 B
pa3NUYHBIX MECTOOOUTaHMSX, TIeorpaguueckoe paclpoCTpaHEHHe, YHUCIEHHOCTh U CTeNeHb
AKTUBHOCTH.

IlonynsAMoHHAas JKOJOIHs PacCMaTpUBAET BONPOCHI O HAJUMYHUUA WM OTCYTCTBHH OTAEIBHBIX
BUJIOB, O CTENEHW MX OOWJIUS WU PENKOCTH, 00 YCTOMUYMBBIX HM3MEHEHHUSX MU KojeOaHUsIX
YUCJIEHHOCTH MOITYJISIIUMN.

Cunskonorus (6uoreHosorus ). B cunskonoruu uccineaoBanns MOT'yT IPOBOJUTHCS € JIBYX TOUYEK
3peHus:

1) C Touku 3peHus craTuueckoi (onucarenabHas skosorusi). OHa moKa3bIBaeT IPYyMNIUPOBKU
OpPraHM3MOB, JKUBYILUE B ONpeAeaEéHHON cpene. T.0. ycTaHaBIMBaeT BUJIOBOM COCTAaB IPYNIHUPOBOK,
YHUCJIEHHOCTh, YacTOTy BCTPEYAEMOCTH, TIOCTOSIHCTBO COCTAaBJSIOLUIMX €ro BHJOB M HX
IIPOCTPAHCTBEHHOE PAaCIPOCTPAaHEHUE.

2) C ToukM 3peHus JuHaAMH4YecKOW ((yHKIMOHAJIbHAs CHUHAKOJOTHs), HMEIoIeH Ba
acriekta. MOXHO OMHUCHIBATh Pa3BUTHE TPYIIIUPOBOK M UCCIEAOBATH MO BIUSHUEM KaKUX MPUYHH
MIPOUCXOJIMIIa UX CMEHA B JJAHHOM MECTHOCTH. MOXKHO Takke M3y4aTh OOMEH BEIIEeCTB M SHEPrUu
MEX/1y pa3IMuYHbIMH KOMIIOHEHTAMHU SKOCUCTEMBI, ONPEIENIIeMOI TAKUMHU MOHATUSMU, KaK MUIIeBast
1enb, NMUpamMMjaa 4ucen, OMoMacca M JHEPrus, NPOAYKTHBHOCTb U HMPOM3BOAMUTENBHOCTh. Ty
ITOCJIETHIOIO YaCTh HA3bIBAIOT KOJIMYECTBEHHOW CHHAYKOJIOTHEM.




JIEKLINA 2.
OCHOBHBIE COBPEMEHHAE MOIXO/IbI K APXUTEKTYPHOM DKOJIOT UM

l'opoma, xpynHble HOCENEHHS] — 3TO LEHTPhl BO3HUKHOBEHHUS OCHOBHBIX 3KOJIOTMUECKHX
npoOJIeM 1 BMECTE C TEM MECTa COCPEIOTOUYCHUS KUTEeH 3eMIln, IPU3BaHHBIC YIOBIETBOPUTH MX
MOTPEOHOCTH U 00ECIIEYUTh JJOCTATOYHO BBHICOKOE. IKOJIOTUYECKH 000CHOBAaHHOE Ka4eCTBO KU3HHU.

[lepen cnenumanucraMu — apXUTEKTOpaMM M CTPOUTEISIMU CTOAT JBE BaKHEHIIME 3a1ayu:
CO3/1aTh BBICOKOE KaueCTBO KM3HU U OJJTHOBPEMEHHO 00ECIeUUTh IKOJIOTUYHOCTh TOPOJIOB, CHU3UTh
IIOCTYIUIEHUE 3arpsi3HEHUN B CPENY U JOCTHYb IKOJIOTMYECKOTO PaBHOBECHUS MEXIY IOpoJaMu U
npupoJoil. B crarbe AaHO OCHOBHOE COAEp’KaHHE HOBOW OTPACIM WHKEHEPHOU 3KOJIOTMH —
ApXUTEKTYPHO-CTPOUTEIBHON 9SKOJOTMH, HAyKH OO0 5SKOJOTMYHBIX, YCTOHMYMBBIX M 3I0POBBIX
ropojiaXx, peruoHax M CTpaHax, BKIIOYAIONIEH KOMIUIEKCHl OOIIMX JKOJIOTMYECKUX 3HAHUH,
MIO3BOJISIIOIIMX  1OMOYb  ()OPMHUPOBAHUIO  SKOJIOTMYECKOI'O  MBIIUIEHUS]  CHEUUAINUCTOB, U
CHELUAaIbHBIX 3HAHUM 110 3KOJIOTM3alUU IPAIOCTPOUTEIBCTBA, ADXUTEKTYPhI U CTPOUTEIILCTBA.

B xonne XX Beka 0COOCHHO CHIJIBHO CTalld 3aMETHBI MPU3HAKU TJIO0ATBHOTO HKOJIOTHYECKOTO
KpU3UCa M TEXHOIeHHOW »3Boiouuu ropoaoB. [lpupona oTcTymaer mnoj aHTPONOT€HHBIM
BO3JICHCTBUEM, W JJI BOCCTAHOBJIEHUS DJKOJIOTMYECKOTO PABHOBECHS U MPUPOJHOM Cpelibl
UCCIIEIOBATENsIMU MpeJiaraeTcs TOJIbKO OJMH CHOCO0: COKPaTUTh IUIOIIAAh aHTPOIOTE€HHO
W3MEHEHHBIX M 3aCTPOEHHBIX 3€MEJb, BO3BPAaTUTh 3HAYUTEIIbHYIO 4acTh (HA3bIBA€TCS OrPOMHAas
uudpa — OKOJIO TPETH HCIONb3YyEMBbIX 3eMellb) "OCBOCHHBIX" M 3arpsi3HEHHBIX TEPPUTOPHI B
€CTECTBEHHOE COCTOsHME. Takoil BO3BpaT HEBO3MOXKEH IHpU  HAOJIOJAOLIEMCS  pOCTE
ypOaHU3UPOBAHHBIX TEPPUTOPUI U BO3PACTAHUH YHCIEHHOCTH YeJIOBEUYECTRA.

OpHako HaM NpeACTaBIAETCS BO3MOYKHOM 3aMEHa 3TOr0 BO3Bpara yCTOMYMBBIMCTPOUTEIBCTBOM,
SKOJIOrH3aIeil ypOaHU3UPOBAaHHBIX TEPPUTOPHUI, YCTOMYMBOI OMOMO3UTHUBHOM PEKOHCTPYKLHEH
MECT PACCEJICHHUs], 3JaHU U MHXKEHEPHBIX COOpPYKEHUH. BylyT cO3/1aHbl MPUHIMINAIBHO HOBBIE
OMOMNO3UTUBHBIE OOBEKTHI, POJCTBEHHBIE MPUPOJE, HE OTTOpraeMble MPUPOJONH M BKIHOYAaEMbIE B
ecTecTBeHHbIE dKocucTeMbl. [Ipupona Oyaer BocnpHHHMMAaTh OMOMO3UTHUBHBIE OOBEKTHI (3/1aHUS,
COOpYKEHHsI, TOCEJIEHUs, CTPaHbl) KaK €CTECTBEHHBbIE NPUPOAHBIE OOBEKTHI, YTO MOCTENEHHO
MpUBEAET K JOCTH)KEHHIO YCTOWYMBOCTH, BOCCTAHOBJIEHHIO HAapyLUIEHHOTO paBHOBECUS U
UCKJIIOYEHHUIO OTCTYIUIEHUS TIPUPOJIBI 110/l AHTPOIOTEHHBIM JaBICHUEM YEJIOBEKA.

OTO MONOXKEHHE [eNaeT HCKIIOYUTENbHO AaKTyalbHOW 3aJady MNpPaKTHUYECKOTO MPUMEHEHUs
ApPXUTEKTYPHO-CTPOUTENBHON OSKOJIOTMH, DSKOJOTM3allMd MECT pACCENEHUs, MX YCTOMYMBOIO
MIPOEKTUPOBAHMSI M CTPOUTENBCTBA, IKOJIOTUYHON PEKOHCTPYKIIUH U CO3JaHMsI IKOCUTU. APXUTEKTOP
U WH)XXEHEP-CTPOUTENIb KaK OCHOBHBIE YUAaCTHHMKH Ipoliecca CO3[JaHMs CpeAblOOUTaHUs 4elloBeKa
JOJKHBI MPE/ICTaBIATh, KAKUM 00pa3oM OHM OyAyT BIUATH HAa OKPYXKAIOIIYIO CPEy U KUBBIE
OpraHu3Mbl, Kak OyJIyT B3aUMOAEHCTBOBATh MCKYCCTBEHHAs U €CTECTBEHHAs MpHpojHas cpeaa. Ot
3HAHHS 3aKOHOB Pa3BUTHUSl IPHUPOJbI, OCHOB 3KOJOIMH Oy/leT 3aBHCETh HX MpodeccHoHaTbHOE
YMEHHE HUCKJIIOYUTh HETaTMBHOE BO3ICHCTBHE 3/aHUN M COOPYXEHUH HAa IPHUPONY, OPraHUYHO
BIIMCATh UX B PUPOJHYIO CPEY, IOMOYb PA3BUTHIO IPUPOTHBIX CUCTEM U OJJHOBPEMEHHO MOBBICUTh
Ka4yecTBO JKU3HU YeloBeKa. B cBs3M ¢ 3THUM chopMynupyeM 3aaull apXUTEKTYPHO-CTPOUTEIIbHON
9KOJIOTUHU:

*U3y4eHHE OCOOCHHOCTEW B3aUMOIEHCTBHS TPUPOTHOM CpeIbl U MECT pacceseHus (BKIoyYas Bce
BHJIBI YEJIOBEYECKON JEATETLHOCTH B MECTaxX paccelieHus) U pa3padoTKa CrocoO0B IKOJIOTHU3AIUN
3TOrO B3aMMOJAEUCTBHUS C YYETOM PAaBHOTO MHBAHpPOHMEHTAJIBHOI'O NMPOCTPAHCTBA, OOeCredeHus
YCTOMYMBOTO Pa3BUTHUS MMOCEICHHUI;

*yCTOMUNBOE IIPOEKTUPOBAHUE u CTPOUTEIBCTBO, MOAJEPIKAHUE
ypOO3KOIOTHYECKUMU.APXUTEKTYPHO-IKOJIOTUYECKUMU u CTPOUTENbHO-3KOJIOTHYECKUMHU
CPEICTBAaMH SKOJIOIMYECKOI0 PABHOBECHUSI MEXKIY MECTAMHU PACCEIEHUSI U OKPYXKAIOIIEH IPUPOTHON
cpenoit u YCTOWYMBOTO Pa3BUTHS MECT PACCEJICHUS;



*[IOBBIIICHNE Ka4eCTBa JKU3HU B MECTaX PACCEICHUS U KWIBIX JOMax IIyTeM 3KOJOTHU3ALNN JKA3HU
U JIeITEIbHOCTH 4YeJIOBEKa B TOpOJE, SKOpPECTaBpallUd NPUPOJHOW Cpeabl, NPUOIMKEHUS K
NPUPOJHON cpere, (UTOMENHOpaluyu, CO3JaHHS TMPHUBICKATEIBHOTO 00paza ropoja, MATKOTOo
B3aMMOJECICTBUSA ITOPOAA U IPUPOIHON CPENBI;

*3KOJIOTUYHAS ONTUMM3ALUS YCTOMYMBBIX aApXUTEKTYPHO-TPaJOCTPOUTEIbHBIX,
KOHCTPYKTOPCKHX, TEXHOJIOTMYECKHUX PELICHUH C y4€TOM UCKIOYECHHS HETaTUBHBIX BO3ACHCTBUN Ha
OKPY)KAIOIlYI0 TPUPOAY M BOCCTAHOBJIEHHWS paHee HapYLIEHHOM Cpenbl, pecTaBpaluu
aHTPOIIOT€HHbIX JaHIIIA(TOB;

*HCIIOJIb30BaHNE OHOIO3UTUBHBIX (SKOJIOTMYHBIX) 3JaHUH UM COOPY)KEHHMH, a Takke
IPaJOCTPOUTENbHBIX,  APXUTEKTYPHBIX,  KOHCTPYKTUBHBIX,  TEXHOJOTMYECKUX  PCLICHUH,
BOCIIPUHUMAEMBIX TPHUPOJHONW CpPEAOH Kak pOJCTBEHHbIE €l OOBEKTHl M BKIIOYAEMBIX €H0 B
9KOCUCTEMBI, IIOMOTaroIMe CYHNIECTBOBAHMIO, BOCCTAHOBICHUIO M PAa3BUTHIO €CTECTBEHHOU
IIPUPOTHOM CPEJIBI;

*3KOJIOTUYHAsI PEKOHCTPYKIUS PAHEE CO3JaHHBIX TOPOAOB, OTAEIBHBIX 3JaHUM U COOPYKECHUI;
CEHCOpPHasi KOJIOTHUS M 3KOJIOrMYECcKasi KpacoTa 3/1aHui U ropoaa;

*3KOHOMHSI BCEX PECYpCOB, UX YCTOHUMBOE HOTpeOsIeHHE, UCIOIb30BaHUE B OOibLICH Mepe
BO300HOBHUMBIX PECYpPCOB, COKPAILLEHUE U UCKIIFOUEHUE OTXO0B C LEJIbIO JIOCTUKEHUS! YCTOMYUBOTO
pa3BUTHA IIPU PaBHOM MHBAallPOHMEHTAJIbHOM IIPOCTPAHCTBE JUJISl BCEX CTPaH;

*IPUMEHEHUE NPUPOAHBIX H NPUPOAONOJOOHBIX OJKOJOTMYHBIX MAaTEepHajoB, a TakKkKe
9KOJIOTMYECKHU TOITYCTUMBIX OTXOJ0B IIPOU3BOJCTBA IIPU U3TOTOBICHUHM CTPOUTEIbHBIX MATEPHUAJIOB
U U3JEJINHN C LIEJIbI0 UCKIIFOUEHHUS MTOCTYIUIEHHUS OTXO0/10B B OKPYKAIOILYIO CPELY;

*[IPOTHO3UPOBAHME U OLEHKA BO3MOXKHBIX HETAaTUBHBIX IIOCIEACTBUM  CTPOUTENIBCTBA,
9KCITyaTallud HOBBIX U PEKOHCTPYMPYEMBIX MECT pacCeleHUs, 3JaHUNW U COOPYKEHUH JUIs
OKPY>KaIOILEH Cpebl;

*CBOEBPEMEHHOE BbISIBICHUE OOBEKTOB, HAHOCSIIMX YIIEpPO OKpYXaroule cpeze, Npu MOMOIIU
9KOJIOr0-3KOHOMUYECKOTO MOHUTOPUHTA U IPUHATHE COOTBETCTBYIOIIMX PEILICHUM;

*JKOJIOTHMYECKAas TMACHOpPTHU3alMs MaTEpPUaoB, W3JIEIUN, 3JaHUM, COOPYKEHHUU C UEIbI0
BBISIBJICHMSI UX DKOJIOTUYHOCTH AJIs TOPOJa;

*[IEpUOJIMYECKUN aHaIW3 JABIXKEHHUS Topoja K Oojblled YCTOWYMBOCTH pa3BUTUS MU K
JKOJIOTMYHOCTH IIyT€M COIOCTABJIEHUS MPEABbIAYIIUX MW TEKYUIMX 3HA4YCHWM WHIUKATOPOB
YCTOMYHBOTO Pa3BUTHS.

ApPXUTEKTYPHO-CTPOUTEIbHAS SKOJOTHUS — 3TO MIMPOKas 00JacTh MPHUKIAJHON 3KOJOTHH,
OpPraHUYHO CBSI3aHHAs MPAKTUYECKU CO BCEMH pa3zeslaMU TEOPETUUYECKON U MPUKIIAAHON SKOJIOTHH
(pucyHok). Bo3moxHO, Hambosnee oOIMIMM ee pa3felioM MOXHO CUUTaTh I'PaJOCTPOUTENBHYIO
JKOJIOTHIO (MECT pacceleHus)) — YpOOdIKOJOTHI0O — Ha Makpo- (IUlaHeTa, CTpaHa, PErHoH),
Me30(00acTh, Kpail) 1 MUKPOTEPPUTOPUAIBHBIX (MecTa pacceleHus) YpOBHAX. ApPXUTEKTypHas
9KOJIOTHSI — CIEAYIOUUN pa3zied, OPraHUYHO CBSA3aHHBIM C ypOOIKOIOTMEeH M, KaK CUUTAIOT
HEKOTOpbIE apXUTEKTOPHI, SBIIAIOLINICA faxe Oosee oOIel ee yacTbio. ApXUTEKTypHAast HKOJIOTHUS
HampaBlieHa Ha co3JaHue OJaronpusTHOM, HKOJIOTHYECKH OOOCHOBAHHOW Cpenbl JUIsl YeloBeKa B
ropojie U Ha TMOJJIEp)KaHHE XOPOIIETr0 COCTOSIHUSA MPUPOTHON cpeabl — ¢Guopbl U (payHsl — B
ropojax. K apXutekTypHOl SKOJIOrMM MPUMBIKAET U B Hee BXOAUT JaHAmadTHas (TaHamadTHO-
apXUTEKTypHast) SKOJIOTHs, a TaKKe KIMMaTU4yecKas SKOJIOTHs — BIMSHUE KIMMaTa Ha ropoja u
BJIUSTHUE TOPOJIOB Ha KJIMMaT.

KOHCTpYKIIMOHHO-CTPOUTENBHAs DKOJIOTUS TECHO CBSI3aHA C apXMTEKTYpHOW 3Kojoruei. OnHa
M3Yy4aeT KOHCTPYKTHUBHBIE PEUICHHUS 3KOJOTMYHBIX 3JaHUM U COOPYXKEHHH, MOANEPKUBAIOIINX U
Jla)ke BOCIIPOU3BOJALIUX HPUPOJHYIO cpely. BaxHbIM paszenoM apXUTEKTYpHO-CTPOUTENbHOM
9KOJIOTMH SIBJISIETCSI KOJIOTHSI CTPOUTENIBHBIX MaTEpUAJIOB, B TOM YHCJIE IPOU3BOICTBA KOHCTPYKIIUM
U MaTepuasoB.

CTponTeIbHO-TEXHOJIOTUYECKAS! DKOJIOTHS YUUTHIBAET DKOJIOTMUECKOE BIMSIHUE TEXHOJOTUHN Ha
pabounx B IEPUOJ CTPOUTENHCTBA, HA )KUTEJIEH FOPOJIOB U HAa IPUPOLLY.

Bce pasgenbl apXUTEKTYpPHO-CTPOMTENIBHON 3KOJOTMM IPOHU3BIBAET SKOJIOTMS YeEJIOBEKa,
DKOJIOTHSI CO3AABAEMOM U1l YEJIOBEKA CPelbl M yIOBJIETBOPEHMS €r0 MHOIOYHMCIIEHHBIX



norpedbHocTeil. TakuM 00pa3oM, apXUTEKTYPHO-CTPOMTENbHAs OHKOJOTUS COCTOMT U3 psaa
OPraHWYHO CBSA3aHHBIX MEX1y COOOH M B3aMMOIPOHUKAIOIINX APYT B APYra pazaenoB. ApXUTEKTOP
U MHXEHEPCTPOUTENb-IKOJIOTH JTOJDKHBI 00J71a/1aTh KaKk OOIIMMH 3HAHUAMH, (POPMHUPYIOIMIMMHU HX
9KOJIOTMYECKOe "KPyroBOpoTHOE" MBIIUICHHE, TaK W CHEHUAIBHBIMH, AIOUIMMU BO3MOXKHOCTD
MIPOEKTUPOBATh M CTPOUTH B COTJIACHU C MPHUPOJION, HE 3arpsA3HATh U BOCCTAHABIMBATH CpPeLy IpU
CTPOUTEIBCTBE U SKCIUTyaTalluy 3AaHUH U COOPYKEHHH.

JIEKTINAA 3.
METOJIMKA UCCJEJOBAHUI B DKOJOTMU U OBIIEDKOJOTMYECKAS
METO/I0OJIOTUSI

[Ipexxae 4eM TPHUCTYNUTH K JIOOOMY JKOJIOTMYECKOMY HCCIEAOBAHUIO, HEOOXOAMMO YETKO
OTPENICTUTh €ro eI U 3aJadyH, a TaKke TpeOyeMyr CTENeHb TOYHOCTH. DTO B CBOIO OYEpEb
MTO3BOJISIET BBIOPATh HEOOXOAMMBIE METO Bl UCCIICIOBAHUS U 00SCTICUUT COOp TaHHBIX, JOCTATOYHBIX
JUIS TIOJTy4€HUs 00O0CHOBAHHBIX BBIBOAOB. YacTO 3TO MO3BOJISET YIPOCTUTH UCIIOJIb3yeMble METO/IBbI,
COKpaTUTh BPEMsl, IEHbI'U, PECYPCHI U YCUIIUS, TpeOyeMble I TPOBEACHUS HcciienoBanus. OqHaKko
HEPEAKO XOJI HCCIACAOBAHHUN MOXKET H3MEHHTHCS B 3aBUCHMOCTH OT TOTO, KakHe IMpOoOJIeMbl
BO3HHUKAIOT 10 MEPE U3YYCHHS OOBEKTA.

JlJis mpaBUIILHOTO TMOHUMAHHUS SKOJIOTMYECKOH OOCTaHOBKU TpeOyeTcs OJHOBPEMEHHBIA YYET
BCEX B3aMMO/ICHCTBYIOIIUX B JAHHOM MecTe (haKTOPOB, U YK€ cama CJI0KHOCTh TaKOH 3a7a4 Jej1aeT
e€ Hen€rkoil. Ha mnpakTuke OOJBIIMHCTBO 3KOJIOTOB, MPEANPHHUMAs HOBOE HCCIEIOBaHUE,
MIPUMEHSIOT OJIMH U3 HECKOJBKIX OCHOBHBIX MOXOOB:

° OKOCHCTEMHBIN ITOIXOI;

N3yuenue coobiiecTs;
[TonmynssuMOHHBIN MOIXO;
Amnann3 MecToOOHTaHMIi;
OBONIOIMOHHBIN HOAXO.I;
Hcropuueckuii moaxo.
OTH MOAXOBI B 9KOJIOTUN YACTHYHO TIEPEKPHIBAIOTCS U B3aUMOJICUCTBYIOT IPYT C IPYTOM.
Drocucmemuniil NOOX00.

[Ipu >KOCHMCTEMHOM MOJXO0JI€ B IEHTPE BHUMAHHUS DKOJOTAa OKA3bIBAIOTCS MOTOK SHEPTHU U
KPYrOBOPOT BELIECTB MEXIYy OHOTHYECKUM M a0MOTHYECKUM KoMIOHeHTamu Ouocdepsl. Ero
00JbIlIE MHTEPECYIOT 37eCh (DYHKLIHMOHAJIbHBIE CBSI3U JKUBBIX OPraHU3MOB MEXIY COOOH H C
OKpY)Xarollel Cpeaoil, 4eM BHJIOBOM COCTaB COOOIIECTB M OMpEICICHHE PEIKUX BHUIOB HWIH
KOJIeOaHUsI YMCIEHHOCTH. ODKOCHUCTEMHBIM TIOJXOJl BBIJIBUTA€T Ha TMEpPBBIA IUIAH OOIIHOCTH
OpraHM3aly BCeX cOOOIIECTB, HE3AaBUCUMO OT MECTOOOMTAHMSI M CUCTEMAaTUYECKOTO TOJOKEHUS
BXOJSIINX B HUX OPTaHU3MOB.

Bmecte ¢ TemM, B 3KOCHUCTEMHOM TMOAXOJE HAXOAUT NPUIIOKEHUE KOHIIENIUS TOMEOoCTas3a
(camoperyssium), U3 KOTOPO CTAaHOBUTCS MOHATHBIM, YTO HAPYIIEHHUE PETYISITOPHBIXMEXAaHU3MOB,
HampuMep B pe3yibTaTe 3arpsi3HEHUs CPeJbl, MOKET MPUBECTH K OMOJIOTHYECKOMY AHcOanaHcy.
DKOCHCTEMHBIN MOAXO0J] BAKEH TaK)Ke MPH pa3paboTKe B Oy1yIieM HayqYHO 000CHOBAHHOMW MPAKTUKU
BEJCHHMS CEIILCKOTO XO35KMCTBA.

H3zyuenue cooowecms.

DKOJIOTHUsSl COOOIIECTB yaensieT 0co00e BHUMaHHEe OMOTHYECKUM KOMITIOHEHTaM 3kocucteM. [Ipu
M3y4EeHUN COOOIIECTB HCCIEAYIOT PACTEHHUs, >KHUBOTHBIX W MHUKPOOPTaHU3MBI, OOHWTAIONINE B
pPa3IMYHBIX OMOTUYECKUX EIWHUIAX, TAaKUX Kak JieC, Jyr, BOJAOEM. MOTYyT OBITh BBISIBICHBI U
JTUMUTHPYIOIHNE (DaKTOPHI, HO (PYHKIITMOHAIBHBIE ACTIEKTHI BIUSHUS AJIEMEHTOB (PU3UUECKON CPEIbI,
HampuMep KJIMMara, OObIYHO MOAPOOHO HE paccMaTpuBaroTCi. BMecTo 3Toro ymop nenaercs Ha
oTpe/ieJICHUE U ONMCAaHUE BUJIOB U M3yUYeHHUE (PaKTOPOB, OTPAHUYHUBAIONINX UX PACTIPOCTPAHECHHE, B
YaCTHOCTH Ha KOHKYPEHLIUIO U pacceeHue.



OmHuUM W3 acleKTOB MOJOOHBIX HWCCICAOBAHHWM SBISETCS TPEACTABICHHE O CYKIECCHIX H
KJIUMAaKCOBBIX ~ COOOIIECTBAX, OYECHb BAXHOE I PEIICHUS BOMPOCOB  PalMOHATIBLHOTO
KCII0JIb30BaHUSI IPUPOIHBIX PECYPCOB.

Tonynayuonnwiii n00xoo.

B coBpeMeHHBIX 3KOJIOTMYECKUX MCCIEI0BAHMS UCIIONB3YIOTCS MaTEMAaTUYECKUE MOJIETTU POCTa,
caMOIOJJIEp)KaHU U YMEHBIIICHUS YUCICHHOCTH T€X WJIM UHBIX BUJIOB. [TocTpoeHune 3Tux moaenei
CBSA3aHO C PSIIOM B@KHBIX TMOHSATUM, TAKUX KaK POXKJIA€MOCTh, BBIKMBAEMOCTb U CMEPTHOCTb.
[TonynanyoHHasT JKOJOTHS 00ECIeUYnBacT TEOPETUUYECKYI0 0a3y I TOHHMMAaHHUS BCIIBIIIEK
YUCJICHHOCTU BpEAMUTENIeH M TMapa3suTOB, HMEIOIIMX 3HAYEHUE JUIsI CEIbCKOrO XO3sCTBA U
MEIUIIUHBI, ¥ OTKPBIBAET BO3MOXXHOCTH OOPHOBI C HHUMH TPHU MOMOIIM OHOJIOTHYECKUX METOJIOB
(HanmpuMep, UCMOJIb30BAaHUE XHIIHUKOB U Mapa3sUTOB BPEIUTENsI), a TAKXKe IO3BOJIIET OIEHUTH
KPUTHYECKYIO YMCIICHHOCTh BU/Ia, HEOOXOUMYIO JIJIs €T0 BhDKHMBaHM. [locinennee 0coOEHHO BaXKHO
[IPU OpraHu3aly 3al10BEIHUKOB, BEICHUH OXOTHUYbETO X03541CTBA, @ B TEOPETUUECKOM ILIaHE — MPU
HM3Yy4YE€HUHU BOIIPOCOB SBOJIFOIIMOHHON U UICTOPUYECKOM IKOJIOTHH. [[pUitoxkeHrne SKoJIOrn4ecKux uaen
K TTAJICOHTOJIOTHH TTO3BOJIUIIO JIYUIIIE MTOHSATh B3aUMOOTHOIIICHHE BUIOB B UICKOMIAEMBIX COOOIIECTBAX.
[TonmynsimuoHHas 3KoNOrusl o0ecreunsa TEOPEeTUYECKHEe OCHOBBI ISl aHalu3a pacCeleHUus u
BBIMUPAHUS BUJIOB HAYMHAs C CAMBIX PAHHUX 3TAIOB BOJIOLNH KU3HU HA HAIIeH IUIaHeTe.

U3yuenue mecmoobumanuii.

MecrooOuTanne — 3TO Y4acCTOK Cpeibl ONPEACIEHHOTO THUIMA, TJ€ KUBET NAaHHBIA OpraHu3M,
HampuMep >KUBas H3rOpojb, IMPECHOBOAHOE 03€po, AyOOBas pollla WIM KaMEHUCTBIA Oeper.
Opranusm MpHUCIIOCOOICH K ONpeAeIEHHBIM (PU3HUECKUM YCIIOBHUAM cpenbl MecTooOuTanus. Ho B
rpejienax MmocjiaeIHero MOryT ObITh MECTa C OCOOBIMH YCIOBUSMU (HAIPUMED, 0T KOPOi THUIOLIETO
CTBOJIa B yOOBOM POIIlE), HHOT 1A HAa3bIBAEMbIC MuUKpomecmoobumarnusmu. Kaxapii BU 3aHUMAET
B CBOEM MECTOOOMTAHUU OMPENECIEHHYIO IKOoI02Uudeckyio Huuty. [IOHATHE DKOIOTUYECKON HUIIU
MOJIPa3yMeBacT HE TOJIBKO (PU3HUYECKOE MPOCTPAHCTBO, TIe MOXKET OBITh OOHAPYKECH BHI, HO TAKXKE,
9TO emé€ Ba)KHEEe, OMpPElIelEHHYI0 €ro pojb B COOOIIECTBE, B YAaCTHOCTH €ro MNHTaHUE U
B3aMMOOTHOIIIEHUS C ApYruMu Buaamu. Korja qBa Buja 3aHUMAIOT OJIHY U TY YK€ HUIITY, OHU OOBIYHO
KOHKYPHUPYIOT JIpYT C APYrOM, MOKa OAWH U3 HUX He OyneT BbITeCHeH. CXOAHbIE MECTOOOUTAHUS
BKJTFOYAIOT CXOJHBIH HA0Op SKOJOTWYECKUX HUII, U B PA3TUYHBIX YACTSIX3€MHOIO IIapa MOXXHO
BCTPETUTH MOP(HOIOTHYECKU OTU3KHE, XOTS U Pa3INYHbIE 0 TAKCOHOMHYECKOMY MOJIOKEHHUIO BUJIBI
YKUBOTHBIX M pacTeHuid. Hampumep, OTKpBITHIE JyTra, CTEHHU 3apOCIM HU3KOTO KYCTapHHUKA CITy>KaT
HKOJIOTHUECKUMHU HUIIAMH JUIsi OBICTPO O€raromuX TPaBOSAHBIX, HO 3TO MOTYT OBITH JIOMIA[IH,
AQHTUJIONBI, OM30HBI, KEHTYPY U T.II.

AHanu3 MecTooOuTaHus 0co00 BBIIETSIOT B CBSI3H C yI0OCTBOM MPOBEICHUS UCCIEIOBAaHU, HO
OH Ja€T MaJIO JOTOJHUTENHHON MHGOPMAIIMH TI0 CPABHEHHIO C IPYTUMU MOX01aMu. TeM He MEeHee
OH IIUPOKO pACTIpPOCTpaHEH B TOJEBHIX HCCIEIOBAHUAX, IMOCKOJIBKY MECTOOOHTAHUS JIETKO
MOAMAIOTCS  Kiaccupukanuu. AHaIM3 MECTOOOMTAaHUN OYEHb YIOOEH TakkKe MpU H3yYEeHUH
¢usnueckux (HakToOpoB Cpeibl, TAKUX KaK MOYBa, BIAXKHOCTh, OCBEIIEHHOCTh, C KOTOPBIMH TECHO
CBsI3aHA XKU3Hb JKUBOTHBIX M PACTCHHM. 37I€Ch CBS3U C SKOCHCTEMHBIM IMOIXOJOM M H3YYCHHEM
COOOIIEeCTB OCOOEHHO CHIBbHBL. Pa3BUTHE CMEXKHBIX HAyK — THAPOJIOTHHU, IOYBOBEICHUS,
METEOPOJIOTUH,  KIUMATOJIOTMH, OKEaHorpauu W Jp. — OTKPBUIO HOBBIE  BaXKHBIC
MEXIUCHIUTUTMHAPHBIE 001acTH uccienoBanus. K coxaneHuIo 3To MpUBENo K TOMY, YTO BBITIOTTHEHUE
BCECTOPOHHETO MCCIICIOBAHMS CTAHOBUTCS CIUIITKOM TPYIOEMKHM JJISI OJTHOTO YEIOBEKa U TpeOyeT
co3ianus pabodeil rpymnmbl, TIe KaXAbl OTAENBHBIN 3KOJIOT OOBIYHO M3YYaeT JIUIIb OJUH acTeKT
B3aUMOJICHCTBUS )KHBOTHBIX WJIM PACTEHUM C OKPYXKAIOMICH Cpeao, HalpuMep, THAPOJIOTHIO Jieca,
KJIIMMATOJIOTHIO TIOJSI WJIM BOCCTAaHOBIIEHUE 3a0pOIICHHBIX 3eMelb. MOXXHO 0XKHJaTh, YTO 3]1€Ch
OyIyT UCTIOJIB30BATHCSA M (PYHKITMOHATBHBIC TIOXO/IbI (IKOCUCTEMHBIN, MOMYJISIITAOHHBINA, U3yYeHUE
COOOIIIECTB).

D8011I0YUOHHBIU N UCMOPUYECKUL TIOAXOIBI.

N3yuas, kak 5KOCUCTEMBI, COO0IIIECTBA, TOMYJISIIMA MEHSJIUCHh BO BPEMEHH, MBI MOYKEM TIOJIYIHUTh
BXHBI MaTepuai IS CYXKICHUS O XapaKTepe BEPOSATHBIX OyMyIIUX H3MEHEHHM.
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OBOJIIOLIMOHHAST SKOJIOTUS PACCMATPUBAET WU3MEHEHUS, CBA3AHHBIC C PAa3BUTHUEM KU3HU Ha HalleH
IJIAaHETE, W MO3BOJISICT MOHATh OCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBOBaBIINE B OMocdepe 10 TOro
MOMEHTA, KOTJIa BaXKHBIM 3KOJOTHYECKUM (DAKTOPOM, BIHSIONIMM Ha OOJBIIMHCTBO OPTaHU3MOB H
Ha (U3HYECKYIO Ccpefly, CTaja ACATEIBHOCTh YEJIOBEKA. DBOJIIOIMOHHAS SKOJIOTHS IBITACTCS
PEKOHCTPYHPOBATh 3KOCUCTEMBI IPOIUIOrO, MCIOJIb3ys KakK IaJ€OHTOJIOTHYECKUE JaHHbIE
(McKomaeMble OCTAaTKH, aHAJIU3 MBUIBIIBI U JP.), TAK U CBEJCHUS O COBPEMEHHBIX DKOCHUCTEMAX.

Hcroprueckas 3KOJOTUS 3aHUMAETCSI U3MEHEHUSIMU, CBA3aHHBIMH C Pa3BUTHUEM YEJIOBEUYECKOMN
UMBUJIM3AIMU U TEXHOJIOTUH, C KX BO3PACTAIOIIMM BIMSHUEM Ha MPUPOJY, U PACCMATPUBAET IEPUOJ
OT HEOJIMTA JI0 HAIIUX JHEH.

Hcnonb3yss 3TH MOAXOAbI, MOXXHO BBISBJISTH JIOJTOBPEMEHHbBIC JKOJIOTMYECKUE TEHJICHIIUH,
YCTAHOBHUTBH KOTOPBIE TOJIBKO IMYTEM H3YUYEHHUS COBPEMEHHBIX 3KOCHUCTEM HEBO3MOYKHO; TaKOBBI,
HanmpuMep, M3MEHEHMs KJIMMaTa, KOHBEPIeHTHas SBOJIIOIMSA, PACCEIICHUE BHJIOB >KUBOTHBIX U
pacTeHui.

Mertobl n3MepeHus GakTOpoB OKpYyKaroIien cpesbl.

Jli1st TOTO, YTOOBI JOMOTHUTD aHAIHN3 OMOTUYECKOTO KOMIIOHEHTa HEOOXOMMO U3YYUTh OCHOBHBIE
(bakTopsl OKpyXarueil cpeapl — sgadguueckue (IOYBEHHBIE), Toorpaduyeckre 1 KIMMaTu4eckue
(TakMe Kak BIIAXHOCTb, TeMIepaTypa, CBET, Berep M Jp.). CyIIecTBYIOT pa3jIHYHbIE METO/bI
u3MepeHus GaKkTOPOB OKPYKaroIel Cpesibl.

Doaguueckue pakmopuoi.

[TouBbl 3HAYMTENBHO pa3IMYAOTCS IO CBOEH CTPYKTYpe W XHMMHYECKOMY cocTaBy. Jlns
MOJTyYEeHHUST OOILETO MPEICTABICHHUS O CTPYKTYpE WM MpOQHIIe MOYBBI TIOYBEHHBIH pa3pe3 IeNaloT
TaKkuM 00pa3oM, YTOOBI OH ObLI CTPOTO BEPTUKAIBHBIM U ObLIIM YETKO BUAHBI OT/IeNbHbIE ciiou. [Ipu
3TOM MOKHO HENOCPEICTBEHHO U3MEPUTH TOJIIMHY SCHO Pa3IMYaroIlIUXCs MO LBETY U CTPYKTYpe
TOPU30HTOB W OTOOpaTh M3 HMX O0paslbl Ui HPOBEIEHUS pa3iMuHbIX aHanu3oB. [louBy c
pa3NUYHBIX TIIYOWH pacKJIAABIBAIOT IO OTAEIBHBIM TOJIMATHICHOBEIM TakeraM. Ilpu otOope
IIOYBEHHBIX 00Pa3L0B HEOOXOJMMO 3alMChIBaTh, HA KAKOW INTyOMHE HaXOIWJICA KaXKJbld B3ATHIN
oOpaszer.

Memoovl konuuecmeenHo2o aHanusa nouebl:

J Omnpenenenne coaep>kaHusi BOJbI B TOYBEHHOM 00pasIie

. Ornpezenienne coiepKaHus OPraHuueCcKoro BemecTna (rymyca) B HOUBEHHOM 00pasIie

. Ornpezenienne coiepKaHus Bo3ayxa B IOYBEHHOM o0pasiie

J OnpeneneHue NPUOITH3UTEILHOTO COOTHOMICHUS TBEPABIX YACTHUI[ B TIOYBEHHOM
oOpa3s1e (TeKcTypa MOUBHI)

. Omnpenenenue pH mouBeHHoro oopasma.

Knumamuueckue ghaxmopuwi:

. Omnpenenenne pH BoabI

. Omnpenenenue coiep:kaHus XJIOPUIOB B MpoOe BOABI (PUOIHU3UTENBHAS OLIEHKA
CONEHOCTH)

. Ornpenenenne copepKanus KUCIOPoia B TpoOe BOIBI

. Onpenenenre CKOPOCTH TEYEHUS BOJIbI

J Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3yXa

J W3mepenue Temneparypsl (BO31yXa, BOJbI, TOYBHI)

o V3MepeHre HHTCHCUBHOCTH CBETA, MPOJOJDKUTEILHOCTH W KAUeCTBEHHOTO COCTaBa
(TTMHBI BOJIHBI)

J Omnpenenenue HapaBIeHUS H CKOPOCTH BETpa.

buoTnueckuii aHaus.

[Ipu wccnemoBaHWM OpPraHW3MOB, HACENSAIOMMX JaHHOE MecTtooOuTanne (OMOTHYECKHI
KOMITOHEHT 3KOCHUCTEMBI), HEOOXOTUMO OXapaKTePU30BaTh CTPYKTYPY COOOIIECTBA, T.€. ONPEACTUTh
BCTpEYAIONIUECS B MECTOOOMTAHUH BHJIBI M YMCIICHHOCTH MOMYJISAIUHA KaK10T0 Buaa. O4eBUIHO, YTO
BBISIBUTh M TOJACUUTATh BCE OpPraHU3Mbl JAHHOTO BHJIa HEBO3MOXHO, MOATOMY
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MPUMEHSIETCS TaKOH MeTOJ] 0TOopa 00pas3I0B, KOTOPBIM MO3BOISET ONPEAEIUTh MPUCYTCTBYIOIINE
BUJBl M MX YUCJICHHOCTb. {151 momyueHus Oojiee TOYHBIX PE3yJIbTATOB HCHOJB3YIOTCS METOJIbI,
TpeOyrome OOJbIIMX 3aTpaT BPEMEHH, I[OITOMY HEOOXOAMMO SICHO TPEICTaBUTh LENb
MpeCTOSsIUX HcchaeaoBaHuid. M, ecnu 3TO, BO3MOXKHO, MPUMEHSTh METOJbl, HE HapyLIaloIIHe
€CTECTBEHHBIX COOOIIECTB.

Bcerna Heo6xonuMo MCOIb30BaTh JOCTOBEPHBIE METOJIbI OTOOpA M perucTpanuu oOpasios, U
TIIATEIILHO OCMAaTPUBATh YKPOMHBIE MECTa, MOTOMY, YTO OPIaHWU3MbI 3aHUMAIOT BCE JOCTYITHBIE
MHUKpPOMECTOOOUTAHHUSI.

[Ipu 3ammMcu JaHHBIX BCE BHIBl PACTEHUH U IKUBOTHBIX, IOAJAIOIIMECS OIPEIEICHUIO,
HE00X0IMMO OTIPEAETUTH MPSIMO B I0JI€, ITOJIb3YSICh, €CIIU HYXKHO, onpenenurensmu. Coouparts Hall0
TOJILKO T€ BUBI, 0 KOTOPBIX U3BECTHO, YTO OHH IMIMPOKO PACIIPOCTPAHEHBI B JAHHON MECTHOCTH U HE
OTHOCSITCSL K PelKUM BUJaM. MaccoBblil cOOp BHIOB MOXET UMETh CEPhE3HBIE MOCIEACTBUS IS
MeCTHBIX coobmiecTB. Ilpu oTGope >KMBOTHBIX HYKHO IHOCTapaThCsl COXPAHUTh WX JKUBBIMU M
BBIIIYCTUTh B MECTOOOUTAHMSX, CXOJHBIX C TEMH, M3 KOTOPHIX ObUIM HU3BATHL. OpraHu3Mbl
HEOOXOJMMO OIpPENeNATh ¢ MaKCUMaJIbHOW TOYHOCTHIO, T.€. 10 BHAOB. Yacto 3TO crenaTh
HEBO3MO>KHO, TOTJ[a Ha/I0 YCTAHOBUTH UX MPUHAICKHOCTH K ONPEAeIEHHOMY KIIACCy, OTPSAY WU
CEMEHCTBY.

Crnucok Bcex BUIOB, HACENSIOUIMX JTAHHOE MECTOOOMTaHHE, NaéT HEKOTOPOEe IMPEACTaBICHHE O
MHOT000pa3uy CTPYKTYPhI COOOIIECTBA, O €r0 BUAOBOM pa3sHo0Opazuu uin borarcte. CymiecTBYIOT
pasnIuyYHbIe CIOCOOBI BBIPAKEHHUS BHUJIOBOTO OOraTCTBa C MOMOIIBI0 MaTeMAaTHYECKUX (HOPMYIL.
YucnoBoe 3HaYCHHE HA3BIBACTCS MHJIEKCOM BHUIOBOTO pa3HOOOpa3usi.

C noMoIIbo MOMyYEeHHBIX JaHHBIX MOKHO MOCTPOUTH MHILEBbIC 1SN U MUIIEBbIE CETH, HO IS
KOJIMYECTBEHHOM XapaKTepUCTUKU COOOLIECTBA 3TOr0 HeA0CcTaTOYHO. CTENEeHb pa3HO00pa3us MOXKET
CUMUTATHCS MOJIHOCTHIO BBHISIBJICHHON TOJBKO TOTJA, KOTJAa YCTAaHOBIIEHA YHCIEHHOCTh OPraHU3MOB
KaX10r0 BUaa (T.e. pa3Mep MOMYJSAIHUH). JTH JaHHBIE IAal0T BO3MOXKHOCTH IOCTPOUTH OoJjee
JETalbHYI0 KapTUHY COOOIIECTBa, HAIPUMEP MHUPAMUAY YUCICHHOCTH.

[Tonmy4yeHHbIE Ka4eCTBEHHBIE W KOJIMYECTBEHHBIE JAHHBIE O MECTOOONTAHNY 3aBUCST

OT OCOOEHHOCTEH MeTOoJ0B cOopa OOpa3loB M OIEHKM YHCIEHHOCTH OpraHu3MoB. MeTon
BBIOMPAIOT B COOTBETCTBHH C 00Pa30M KH3HH, IOBEJCHUEM H pa3MepaMH OpraHu3Ma.

Jl1st Toro, 4T00b! YHU(UIUPOBATh (CPABHUBATH) YYACTKH, HA KOTOPBIX TPOBOAATCS UCCIIEA0BAHUS
aOMOTUYECKOTO U OMOTHYECKOTO KOMITOHEHTOB SKOCHCTEMBI, OOBIYHO 3aKJIQJBIBAIOT TPAHCEKTHI U
(unm) KkBagpaThl M cOOp 00pa3I0B OrPAaHNUYMBAIOT UX IUTONIAAbI0. Mcronb3yroTces:

JInnelinas TpaHcekTa

JlenTouHas TpaHcekTa

KBanpar

Pama co criurieit (ToueqHbIi METON)
ITocTrosiHHBIN KBaapar

MeTo1bl OIIEHKH Pa3MePOB MOMYJISIIHH.

[Ipu npoBeneHNH JTOOBIX KOJIMYECTBEHHBIX HKOJOTHYECKUX HCCIENOBAaHUNA BaKHO C OOJIBILION
CTETIEHBIO TOYHOCTH JIaTh OIIEHKY YNCIIEHHOCTH OPTaHU3MOB, HACEISIONINX OTNPEACTIEHHYIO TUTOIIAb
Ha cyme wid o0bEM BOJIBI MM BO3AyXa. BbIOOp MeTona 3aBUCHT OT pa3MepoB M oOpas3a >KU3HU
opraHu3Ma ¥ IUIONIATM HCCleayeMoil Tepputopuu. Ha HeOompImoM y9acTke MOXKHO
HEMOCPEJICTBEHHO MOJCYUTATh YUCIO WM OLIEHUTH MPOEKTUBHOE MOKPBITHE MM OOMIINE pacTeHHUH
W TPUKPEIUIEHHBIX WA MEJICHHO TePEIBUTAIOIINXCS JKUBOTHBIX. Ha OONBIIMX OTKPBITHIX
MPOCTPAHCTBAX Ul OLIEHKU YUCIEHHOCTH OBICTPO MEPEIBUTAOLIMXCS >KUBOTHBIX HEOOXOMMBbI
KOCBEHHBIE MeTOJbl y4€ra. B MecrooOHWTaHUSIX, B KOTOPHIX HAONIOIEHHE 3a OpraHW3MaMHu
3aTPy/HEHO BCIIEJCTBHE OCOOEHHOCTEM MX MOBENEHMS M 00pasa >KU3HHU, NMPUXOIUTCS OLICHUBAThH
YHCJICHHOCTh OPTaHW3MOB, HCIIONIB3Ys JINOO METOJ MU3BATHS, OO0 METOJ] MEUEHHs M IIOBTOPHOTO
orioBa. CymiecTByIOT 00bEKTHBHbIE U CYOBEKTUBHBIE METO/IbI OLIEHKU YHCIIEHHOCTH MOIMYJISALIUH.

Obvexmugnbie Memoobl:

1) Mertoapl ipsimoro y4éra: mpsimoe Ha0IoieHue, GoTorpagupoBaHue, KBaapaThHl;

2) KocBeHnHbIe METO/IBI YU€Ta: METOJT U3BSITHS, METOJl MEYCHHS U TIOBTOPHOT'O OTJIOBA
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Metoa MedeHus ¥ TOBTOPHOTO OTJIOBA MO3BOJISIET OIICHUTH pa3Mep MOIYJIISIUH:
OOmwmii pa3mMep MOMYJISIAN = YUCIIO K-X Bl OTIOBE X YHCIIO K-X BO 2 OTIIOBE
Ywuciio -X ¢ METKOH BO 2 yJIOBE

CybvexkmusHble Memoobl.
OTH METOJBI BKIFOYAIOT B ce0sl OMPEICNEHHBIN CIIOCO0 OIEHKU YaCTOTHI, KAy YaCTOTHI WU
OIICHKY OOWIIHSI.
Hanpumep: A — o6unbsHbIi > 50%
C -- oObryHbIH — 10-50%
F — gacrto BcTpewaromuiics — 1-10%
O — penxuii < 1%
R — enuanuHbIi — (32 30 MUH. TOMCKOB OOHAPYKEHO JIUIIIh HECKOIBKO 0CO0EH).
COOTHOIIICHHE MPOIICHTOB M CJIOBECHBIX 0003HAYECHUH YaCTOThI YCIOBHOE, IIOATOMY OHO MOXET
MeHsAThCs. Harpumep, B OTJIENBHBIX CITydasx OOMILHBIM MOKET CYUTAThCS BUJ C TOKpBITHEM > 90%.

JIEKLINA 4.
UCTOPHUSI DKOJIOT U

XOopowo M3BECTHO, YTO JIFOAM, CAMH TOrO HE IOA03pEBas, 3aHUMAIOTCS SKOJOTHMYECKHUMHU
HaAOJIOACHUSMU: PBIOAaK 3HAET, YTO (POPEIIb JIOBUTCS B PYUbAX C OBICTPHIM TCUCHHEM HHACBIIICHHOM
KHCIIOPOJIOM BOJIOHM, a TUIOTBA WJIM Kapil Jep>KaTcsi OObIYHO B MEAJIEHHO TEKYIIMX WM CTOSUYUX
BOJIOEMAX.

OTUMHU 3HAHUSAMH 00 DKOJIOTMYECKUMX TPEeOOBaHMSIX >KMBBIX OpPraHHM3MOB pacrojiarail Yyxke
JIOUCTOPUYECKUIN YEJIOBEK, KOTOPBIA IMOJIyyad MX IMPHU HOUCKE N0ObIUM, ChEIOOHBIX PACTEHHH U
yOexuil ¢ OJarompusTHBIM MHUKPOKIMMATOM. OJEMEHTHI AKOJOTMH MOXHO OOHApYKUTh B
COYMHEHMSX MHOTUX YYEHBIX aHTUYHOI'O BPEMEHH.

JlpeBHUE eruneTcKue, MHAYCCKUE, KUTalickue, THOETCKHUE U aHTHYHbIE €BPOIeHCKIE MUCbMEHHbIE
HUCTOYHUKU COLEPKAT MHOIO DSKOJIOTMYECKUX CBEACHUN. B MHAMICKON OJIUYECKOH IOdMe
«Pamasina»u npeBHUX ckazaHusax «Maxabxapara» oTHocuMbIX K VI-II BB. 10 Haiei 3pbl UMEIOTCS
CBEJIEHUSI O NOBaJKaXx M o00pa3e >KU3HU JIECATKOB BUAOB JKMBOTHBIX, €CTb YIOMHHaHHUSA 00
M3MEHEHHUAX YMCIEHHOCTHU JKUBOTHBIX U JJa)ke 00 OXOTHUYBUX 3arpeTax (FpexoM Mpu3Haércs yooit
CaMoK).

B xnure «bxaraBara Ilapana» mnpaBUJIBHO OIICHEHO 3HAUYE€HHWE JIMKUX JKUBOTHBIX B
pacrpocTpaHEeHUH OMacHbIX Oosie3Hed. OHa pekoMeHayeT JroAsM OpocaTh JJ0Ma, «KOTJa Kpbica
NajaeT ¢ KPbIIIY, IPbIraeT KaK MbsHas 110 Moy U najgaeT MEPTBOM — MO0 TOrja, HaBepHOE, OJIM3KO
gyMa». CXOJHBIE CBECHUS MOKHO HAUTH U B PAHHUX KUTAaNUCKUX COUMHEHMSIX.

HauBHbIMH, HO BO MHOTOM IMpaBWJIbHBIMU OBbUIM TPEACTABIEHUS AHTUYHBIX (puiocodoB o
LIEJIOCTHOM, MOCTOSIHHO MEHSIOIIENCs, pa3BuBaromielica npupone. O CBA3SIX pacTeHU co cpenomn
U UX 3aBHCHMOCTH OT OKpYy’Karomiero mupa mucan emé Immenoka (V B. 10 H.3.).

Otenr Mmuorux Hayk Apucrotens (384-322 rr. mo H.3.) omucan 6ojee 500 BHIOB M3BECTHBIX
€My JKMBOTHBIX M PAacCTeHHUH M paccka3an 00 HMX MOBEICHHM, HAIPUMEP, O MUTPALUSAX M 3UMHEH
CIsiUKe phIO, mepenérax MTUL, CTPOUTEIbHOU AEATEIbHOCTH >KMBOTHBIX, MMApa3UTU3ME KYKYILIKH,
croco0e caMo3alUThl Y KapakaTuibl U ap. (kHura «lcropus >KUBOTHBIX»). ApPUCTOTENIbpa3inyall
JKUBOTHBIX HAa3eMHBIX, aM(pUOMOTHYECKUX WM BOJHBIX, KJIAcCCH(DHUIIMPOBAT UX MO 00pasy KU3HHU
(oauHOUHBIE U OOIIECTBEHHBIE, OCEIbIE, KOUEBBIE U OposuMe, JHEBHBIE U HOUHBIE), 110 crloco0am
nepenBKeHus (TU1aBaloliye, XOJslINe, JIeTarollre, W3BUBAIOLIUECS, BOJIOYAILUECS), MUTAHUS
(MI0TOSIIHBIE, TPABOSIIHBIE, BCESIHBIC, CHEIMATN3UPOBAHHbIE), «TEMIEPAaMEHTY» (IO0OpOaYIIHbIE,
MeJTUTENIbHBIC, CBHPETIbIE, POOKHE, XpaOphIe).

ITo MHEHUIO psijla COBPEMEHHBIX YUEHBIX, eIl 00JIee IKOTOTMUECKUMH ObUIH BO33pPEHUS YUEHUKA
Apucrorens Teodpacta (370-285 rT. 10 H.3.), KOTOPBIN 3aJI05KMJI OCHOBBI reo0oTaHuKu. Teodpact
OMMcajl €CTECTBEHHbIE I'PYNIHUPOBKU PACTEHHM, MPUYypPOUYEHHBIE K M3BECTHBIM MECTOOOMTAHUAM,
THUIIBI IEPEBLEB, NIPOU3PACTAIOLME HA PA3HOU BBICOTE B ropax. B cBoel kuure
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«HccnenoBanus 0 pacTeHUSX» OH MPUBEI CBEICHUS O CBOCOOPAa3UN PAaCTEHUN B Pa3HbIX YCIOBHSIX,
3aBUCHUMOCTH UX (POpPMBI 1 OCOOEHHOCTEH pocTa OT MOYBBI U KIIUMaTa, CIOCOOOB BO3/IEIBIBAHUS; OH
npeJuiarajg u 3JEeMEHTBI SKOJIOTUYECKOH Kinaccuukanuu pacrenuii. Hapsity ¢ sTUMH 1 MHOTUMH
IpYTUMHU Te00OTaHMYEeCKMMH HaOmoaeHusaMu TeodpacT moamMeTus H3MEHEHHS B OKpacke
KUBOTHBIX U MTPHUCIIOCOOUTEIIEHOE 3HAYCHHUE ITOTO SIBJICHUSI.

OO0 OTHOIIEHHWU PACTEHUH K YCJIOBHSIM IPOU3pPACTaHMSI MMENUCh cBeleHus Takke y [lmmHus
Crapmiero (23—79 H. 3.). B nepuon no3anero cpeaneBekoBbs (13 B.) Anbbept Benukuii kacancs
U 9KOJIOTHYECKHX BOIPOCOB — MPUYUH 3UMHET0 MOKOS, 3aBUCUMOCTU POCTa M Pa3MHOXKEHUS OT
MUTAHUs, TI0YBBI, OT «COJIHEYHOTO Teriay. B snoxy Bo3poxkaenus: orpoMHOE BIMsIHEE Ha OUOJIOTHIO
BOOOIIIe OKa3aiH BeluKue reorpaduyeckue oTKpoITusa. OHU 1ajdy MOIIHBIM TOJYOK Pa3BUTHIO BCEX
ecTecTBeHHbIX HaykK. [loznHee, B 16—18 BB., MHOTO CBEACHUIN 3KOJIOTMYECKOT0 XapaKTepa MOKHO
HaWTH B TpyJax KpymHEHIMX 00TaHUKOB TOro BpeMeHn — Yezanb-nuHo, TypHedopa, xoHa Pes,
K. Jlunnes u np.

B 18—19 BB. MHOT'0O KOJIOTHYECKHUX CBEICHHI BKIIIOYAIN B ceOs1 pabOTHI KPYIMHEHIIINX PYCCKUX
yuenbix akagemukoB C. I1. KpamenunuukoBa (1711—1755), U. I'menuna (1709—1755), I1. C.
IMamnaca (1741—1811). Axagemuk WM. W. Jlenexun (1740—1802) omucan pacTHUTEIbHBIC JIaH/I-
madThl MyCTHIHB, TPOIHMKOB, YMEPEHHOH 30HBI, OH YKa3ajl Ha 3aBHCHMOCTh PacCIpOCTPAHEHUS
pacTeHuii 0T U3MEHEHUH KJIMMaTa | Ha CXOJICTBO BBICOKOTOPHBIX M TYHJIPOBBIX pacTEeHUil. ATpOHOM
A. T'. bonoroB (1738—1833) pa3zpaboTtan npuembl BO3ACHCTBUS Ha CESHIIBI IUIOJOBBIX JIEPEBHEB,
MOMYEPKUBAsT POJb MHUHEPATbHBIX COJIEW B JKM3HHM pAacTeHUH, co3dal Kiaccu(uKamuio
MeCTOOOMTaHMI; OH 3aTparuBaj B CBOMX pPabOTax M BONPOCH B3aUMOOTHOIICHUH MEXIY
PaCTeHUSIMH.

3apoxaeHue ocoboil Haykun — Teorpauu pacTeHuil — sBisgercs 3aciayro A. 'ymOonbara
(1769—1859). Ero tpya «Maeu o reorpaduu pacterunii» (1807), B KOTOPOM MOAYEPKHYTO 3HAUCHHE
TeMIIepaTypHOTo (hakTopa JUIsl paclpeesieHus] paCTeHUH, MOBIIEK 3a cO00H Lenblil psii O0TaHUKO-
reorpaduyeckux padoT, HOCHUBLIMX 3KOJOTHYECKHil XapakTep. OCHOBOMOJArarolUMU CUUTAIOT
pabotel kpymHe#mero (paniysckoro 6oranmnka Oriocta [lupama Jlexangons (1778— 1841). B
cBoeii kuure «Odepku HadaabHOM reorpaduu pacteHui» (1820) o gaet onpeneneHus NOHATUAM (U
pa3IYHsIM) — «MECTOOOMTaHHEe» U «MecToHaxoxkaeHue». B 1832 r. O. Il. Jlexanmons o60cHOBAI
BbIJIeJIEHUE 0CO00I HAayKH — «3MUPPEOTOrun» (AyTIKOJIOIUH B COBpe- MEHHOM IoHUMaHun). Cpeny
YK€ CTajJH MOHMMaTh KaK COBOKYITHOCTH YCIOBHH, Bo3ieicTByomux Ha pactenue. Cera O. IL
Hexannons Anbponc JlekaHI0Ib B KHUTE
«["eorpadust pacteruii» (1855) kiaccudunupyer MeCTOOOUTaHUs, OCHOBBIBASCh Ha TaKUX (DaKTOpax
BHEIIIHEH Cpefibl, KaKk TeMIeparypa, CBeT, Biara, nousa. OH, nogo6Ho A. I'ymOonbpATYy, cunTal, 4To
KIuMatrudeckue (axkTopbl (TPEXIe BCEro TeMIlepaTypa) OTrPaHUYMBAIOT PacIpoCTpaHEHUE
pacTeHuil; 0coOeHHOE 3HaueHHe OH MPUAABAT HE CPETHUM TemIlepaTypaM (Kak MHOTAA AENaroT A0
CHX TIOp), a TeMIlepaTypaMm IMepuoJa BEreTallid, B TEPBYIO OdYepelb IMepHoja MBETEeHHUs. A.
JlekaHaoap TMOJNIOKHUI HA4yalo M3YyYEHHWIO BIMSHHUS OKCIO3UIMM CKIOHOB Ha TPaHUIIBI
pacrpoCcTpaHeHHs PaCTEHHH, U3ydall TIPUBA3aHHOCTh BHJIOB K pPa3HBIM THIIaM II0YB, BIIEPBBIE YKa-
3aJ1 Ha 0oJiee BHICOKYIO 9KOJIOTMYECKYIO TNIACTUYHOCTh PACTEHUH, IO CPAaBHEHHIO C )KUBOTHBIMH, U3-
32 «IPUKPEIUICHHOCTH» PACTEHUH M «HEBO3MOXKHOCTH» YWTH OT HEOJaronpHsTHBIX (PaKTOPOB.
Taxum o6pazom, A. JlekaHa014 MO IpaBy MOKHO CUUTATh OJJHUM M3 OCHOBOIIOJIOKHUKOB KO- JIOTHH
pacTeHU KaK HayKH.

[ToGena 3BomonnonHoro yuenus lapsuna nocie 1859 r. o3HameHoBanma HOBBIA 3Tan B UCTOPUU
9KOJIOTUM. DKOJIOTHS, 3apOAMBILIASCSI B HeApax OOoTaHMYecKoW reorpaduu, mpeBpa- LIaeTcs B
CaMOCTOSITENTbHYI0O HayKy, B OCHOBHOM B HayKy O MPHCIOCOOJCHHSAX, 00 aJanTanusx pacTeHHH
K (akTOpaMm cpeabl. bonbmyo poiab B pa3BUTHU 3KOJOTMM pacTeHUiiB Poccuu ceirpanu Tpyabl
KpYIHEHIIErO pyCCKOro y4eHoro, yetkoro rnocinenosarens Y. lapsuna B Poccun — A. H. bekerosa
(1825—1902), ocHOBOTIOIOKHUKA PycCKOii OoTaHHYecKoit reorpadun. B cBoeit padbote «I'eorpadus
pactenuit» (1896) on chopmyaupoBall MOHATHE O OMOJIOTHYECKOM KOMITJIEKCE KaK CYMME BHEITHUX
YCIOBHUH, K KOTOPBIM pacTE€HUs MPHUCIIOCA0IMBAIOTCS B MPOIECCE HCTOPHUUECKOTO Pa3BUTHS.
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Eciu B nHawane 19 B. OCHOBHOE 3HAaY€HHE B pACIPEACICHUM PACTEHUH OTBOAMIOCH
KJIIMMaTH4eCKUM (hakTopam (Terry, ocagKam), TO 0 Mepe U3y4eHHUsI CXOAHbBIX MO KJIMMaTy PErHOHOB
Bce OOJBIIYI0 pPOJNb OTBOAWIM (haKTOpaM TOYBEHHBIM. I[lOCTENIEHHO SKOJOrM NOAOHUIM K
HEOOXOIMMOCTH H3y4YeHHUS TaKUX (PAKTOPOB, KaK 3aCOJIEHHOCTh IOYBBI, MOIIHOCTH CHETOBOTO
MOKPOBAa, BEUHasi MEpP3JI0Ta, a3panus IMOYBbI, TPYHTOBbIE BOJBI U T. 1.

K xoH1y nmponutoro Beka B 3KOJOTMHM HAMETWIOCH JBa HarpasieHus. B 1895 r. Beiua B cBer
kaura garckoro yuenoro E. Bapmmara «Plantesamfund». Ha pycckuii s3bIK OHa TepeBOAMIACH
neaxael — B 1901 u B 1902 rr. [locnennee n3ganue moxa Ha3BaHueMm «PacmpeneneHue pacTeHui
B 3aBHCHMMOCTH OT BHEIIHUX YCIOBHH (3KOJOTHYEcKass reorpadus pacTeHUi)» COMPOBOKIATOCH
crateeit ['. . TandpunnseBa o pactutenbHocti Poccun. E. Bapmunr, nmpogomkas «reorpadguyeckoe
HaIPaBJIEHUEY», ONPENEIISIET 3ala4l 3KOJOTUH, OTAEISAET
«QKOJIOTHYECKYIO Teorpaduio» ot «propuctuueckoi reorpadumy». OH MO MpaBy CUUTAETCS OTIIOM
HKOJIOTUH PACTCHUH, XOTS OPULIHAIBHO, B KAUECTBE CAMOCTOSATEIILHOM OTPACId OOTaHUKHU, SKOJIOTHS
pactenuii nmpuzHaHa Toybko B 1910 r. Ha III Bcemuprnom 6otanmueckom koHrpecce B bproccene. E.
BapmuHT 0COOEHHO TOAYEPKHUBAET, YTO KH3Hb PACTEHHH NPOTEKaeT B COOOIIECTBAX M 4TO
pacTeHusi caMu OKa3bIBalOT Oousbinoe BausiHue Ha cpeny. Kuura E. Bapmunra crana MouisiM
TOJTYKOM pa3BuTHs 3kooruu. Odopmisiercst ocoboe «Mophooro- OMOIOTHIECKOE) HAIPABICHHUE B
9KOJIOTHH, KOTOpPOE B JajbHEHIleM BBUITMIOCH B Y4€HHE O KH3HEHHBIX (popmax. [Ipomomkenuem
ITOTO HAINpaBJICHUs CTala KHUra Hemelkoro 6otanuka O. [Ipyne «Jkonorus pacrenuit» (1913).

Opnako B T€ ke roJibl HAMETUJIOCH U PYTO€ HAIpaBlIEHUE B SKOJOTMM — IMOMBITKA OOBSCHUTD
MOp(OJIOro-aHATOMUYECKHE MPHU3HAKU, UCXO0AS M3 (HU3MOIOTHUYECKUX mnporeccoB. Tak, B 1898
r. Boimuia kuura A. Ilumnepa «leorpadus pactenuii Ha (QUIMOIOTUYECKOW OCHOBE» —
OCHOBATeJIbHAsI CBOJKA, COJNMKAIOMIAS SKOJOTHIO C SKCIIEPUMEHTAIFHBIMU HayKaMH, 0COOEHHO C
¢busnonorueit pacteHuil. 310 «(HU3MOIOTUUECKOE HAMpPaBICHUE)» OCOOCHHO CHIIBHO BBIPAXKEHO B
paborax Kiebca, Hanpumep «O MpOM3BOJIBHOM HM3MEHEHUHM pacTUTeNbHBIX (opm» (1905), u I
JIrouzperopaa «BiusiHUEe KIMMaTa U IIOYBHI Ha KU3HB pacTeHmin» (1925, 1937).

B 20 B. nanpHeliliee ycoBepUIEHCTBOBAHUE METOA0B SKOJOTMUYECKOI0 UCCIIEI0BAHUS [TO3BOIUIIO
0o0paTuTbCcs K HOBBIM JKOJOTHYECKUM (haKTOpaM: AJUHE CBETOBOTO MEPUOMAA, CIEKTPATIbHOMY
COCTaBY CBETA, PEAKIIMH TIOYBEHHOI'O PACTBOPA, BIUSHUIO MUKPOIJIEMEHTOB, pACTBOPHUMOIO aTIOMU-
HUS, a30Ta U JIp. YCWJICHHE BO3JCHCTBHUS UelIOBEeKa Ha Cpely BHI3BaJO HEOOXOIMMOCTh M3Yy4aTh
3arpsi3HEHUE BO3/yXa MPOMBINUICHHBIMU Ta3aMH, paJHanueil, BRIOPOCAMH TSHKEITBIX METAJLJIOB.

B Awmepuke (CHIA) B 3TH e rojipl 00JbII0€ PACIPOCTPAHEHUE B HKOJIOTUH MOIYYHIIO 0c000€
HalpaBJIeHUE, TaK Ha3bIBAEMOE «YUYEHHE O BHJIAX-MHAUKATOPAaX», T. €. O «PACTEHUAX-TIOKA3ATEIAX»
Pa3IMYHBIX CBOMCTB MOYB (KapOOHATHBIX, MECYAHBIX, TUIICOBBIX, 3aCOJIEHHBIX U T. [I.), a MO3/HEe
(Linstow, 1929) — 00 uHaMKaTOpax COJACpPIKaHMsI B MOYBE OMPEACICHHBIX XMMUYECKUX DJIECMEHTOB.
Braromapst pabote Kiementca (Clements, 1920) «PacTeHus-uHANKATOPBI», @ Takke pabore YuBepa
n Knementca (Weaver, Clements, 1929, 1938) «Oxonorus pacteHuit» ObUI0O 00OCHOBaHO HC-
MOJIb30BaHUE MTPUPOTHON PACTUTENHFHOCTH JIJIsl MHAMKAIIMH YCIIOBUH MPOU3pacTaHus pacTeHUH (X0Ts
o100HOr0 pojia paboThl ObLTM HadaTkl 3aa0iro 10 3toro b. A. Kemnepom). Hago ykazate, urto c
caMoro Hayvaja aMepHKaHCKHE YYCHbIE MOHUMAIIA DKOJIOTHIO B OYCHH IIMPOKOM IIJIaHE, BKIIOYAs B
Hee U (UTOLICHONOTHIO. OJTO BO MHOIOM OTHOCUTCS M K COBPEMEHHOM 3apyOexHOn
(«aHTJI0A3BIYHON») SKOJIOTHH.

CBoumu nyTsiMH pa3BuBajach skosorust B Poccun.

ITpodeccop MockoBckoro yHuBepcutera Kapn ®panmueBnu Pynbe (1814-1858) mmpoko
MpoIaraH/inpoBajl He0OXOAUMOCTh PA3BUTHS 0COOOr0 HAamNpaBiEHUS B 300JI0THMH, MOCBSIEHHOIO
BCECTOPOHHEMY H3YUCHHMIO U OOBSICHEHUIO H3HH >KUBOTHBIX, UX CJIOXHBIX B3aUMOOTHOILIEHHUH C
OKpY>XaroIuM MUpoM. Pynbe noquépkuBail, 4To B 300JI0TUU HAPSAAY C KiaccuduKaiei oTIenbHbIX
OpPTraHU3MOB HYKHO ITPOU3BOANUTE «pa3dop sBIeHUH o0pa3a xku3Hu». [Ipu 3TOM crienyeT pazauyaTh
SIBJIEHUS )KMU3HU 0COOU (BBIOOD U 3aracaHue MUIH, BBIOOP U OCTPOMKA KUJINILA U T.JI.) U «SIBJICHUS
KHU3HH 00IIEei» (B3aMMOOTHOIIIEHUE POAUTENICH U TOTOMCTBA, 3aKOHBI
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KOJIMYECTBEHHOT'O PA3MHOKEHUS KUBOTHBIX, OTHOIIIEHUE K )KUBOTHBIM TOTO K€ BUAA APYTMXBUOB,
OTHOIICHUS XUBOTHBIX K PAaCTEHHSM, MOYBE, K (PU3NYECKUM YCIOBUAM cpeabl). Hapsaay ¢ atum
ClIeyeT CIEUUAIbHO M3y4daTh MEPUOJUYECKHUE SIBJICHUS B JKU3HU JKUBOTHBIX — JIMHBKY, CIIUKY,
CE30HHBIE IEPEMEILICHHUS.

B 1868 r. H. ®. JIeBakOBCKHUI MUILIET JUCCEPTAIUIO, COACPIKAILYIO NIEPBbIE PYCCKUE IKOJIOTHYE-
CKHE, HE TOJIbKO ONMCATENIbHBIEC, HO U SKCIEPUMEHTAIIbHBIE UCCIeA0BaHMs. JlaleKo IPOABUHYIIN HE
TOJIBLKO (PU3HOINIOTHIO, HO U AKoJIoruio padoTel K. A. Tumupszesa.

Iupokue nouBeHHO-O0TaHNUECKHE UCCieoBaHus B Poccun KOHIIA MPOILIOro U Havyajia Hallero

BEKa CII0COOCTBOBAIIN HE TOJBKO 3aPOKICHHUIO (PUTOILICHOIOTUH KaK TAKOBOM, HO M () OpMUPOBAHHIO
MHorux »dkojoruueckux wunaer II. A. KocterueBa, A. A. U3maunsckoro, B. B. JlokydaeBa o
B3aMMOCBSI35IX MEX/y paCTeHUAMH U ToyBoid. PaboTtamu coTpyaHukoB u yueHukoB B. B. JlokyuaeBa
ObLTH BBISICHEHBI MHOTHE 3aKOHOMEPHOCTH PACIIpeIeTICHHS PACTEHUN U PACTUTEIBHBIX IPYIITHPOBOK
B 3aBUCHUMOCTH OT HCTOPUYECKHUX, & TAKKE COBPEMEHHBIX KIMMATUYECKUX U ITOUYBEHHBIX YCIOBUI
cyliecTBoBaHMs. bosbIoil BKIaa B pa3BUTHE COBETCKOM 3KOJIOrMM BHec akaneMuk b. A. Kemnep.
OH ocHOBall B 3KOJIOTUM 0OCO0O€ HANpaBICHUE —
«IMHAMHUYECKYIO SKOJIOTHIO», KOTOpas TpeOyeT paccMaTpUBaTh SKOJOTHYECKHUE THIIbI PAaCTCHUHN He
B CTaTHKe, a B ux AsmkeHuu. Haxonen, b. A. Kemiep Bcerna npusbiBaia K TECHOW CBSI3U MEXAY
«OKOJIOTHYECKON (U3MONIOTHEH», H3YyYarolled Mpolecchl B pacTeHUAX Ha QoHe cpeabl, u
«(hU3HONIOTUYECKON SKOJOrHel», B IIGHTPE BHHMAaHHUS KOTOPOW CTOMT BCE pacTEHHE Kak
MIpeICTaBUTEINb JAHHOTO BHJIA B IAHHOM CpeJie, B MPOIECCe CBOETO OHTOTEeHEe3a U (hUjIoreHesa.

BriocnencTBun skonorudeckas (usmonorus pa3suBasiack B Tpynax JI. A. MBanoBa (BiusiHUE
cBeta), H. A. MakcumoBa (3acyxoyctoiunBocts), B. H. Jltobumenko, A. A. Huuunoposuua, O. B.
3anenckoro, B. JI. Bo3necenckoro (skonorust porocunresa), M. . TymanoBa (MOpO30CTOIKOCTS),
II. A. T'enkens (coneyctoiumBocTh). B kmaccuueckux Ttpyaax B. H. CykauyeBa paszBuBasioCh
HKOJIOTUYECKOE HAampaBiIeHWe B (UTOLUEHOJIOTMH ¥ OHOTEOIICHOJIOTUH, 3aJ0KEHHOE eIle
3ameuaTenbHbIME padotamu I'. @. Mopo3oBa B ero «YueHuu o jece». bonbiioil Bkiiag B pa3BUTHE
skonoruu BHeciu JI. I'. Pamenckuii u A. I1. [lleHHUKOB, OCOOEHHO B M3Y4E€HHME JYTrOBBIX PACTEHUH.

[Tocnennue necATHIIETHS XapaKTEPU3YIOTCS OYypHBIM POCTOM HKOJIOTHYECKUX HCCIeT0BaHUN
IIOYTH BO BCEX CTpaHaxX. JTO CBA3aHO C Ype3BbIUAHO 00OCTpHUBLIEHCS MPOoOIEeMON OXpaHbl CPEbL,
C pa3BUTHEM OTJAENbHBIX CTpaH U T. 4. B 60-e rogsl mpousonuio oO0beIUHEHHE TOUYEK 3pEHUS
9KOJIOTOB pa3HbIX IIKOJ M HANpaBJIE€HUH MO OCHOBHBIM BOIIPOCaM, HadyalloChb YHU(ULHMPOBAHHE
noHATUN W TepMHHOB. Ceifuac MHOIZA BBIIEISIOT KOJMYECTBEHHYIO HKOJOTHIO (CTATHCTHKA,
KJacCUpUKalKs, OpAWHALUA), OJKOJIOTUIO HKOCHCTEM (IIPOAYKTHUBHOCTb, LI€NHM MHUTAHUSA,
OMO3HEepreTuKa, MOJICIMPOBaHNUE, CUCTEMHBIN aHAIIN3), AyTIKOJIOTHIO, (PU3HOIOTHYECKYIO SKOJIOTHIO,
TEHAKOJIOTUIO, MOMYJISIIMOHHYIO AKOJIOTHIO, TPONMHYECKYH0 SKOJOTHIO, HKOJIOTHIO, CBSI3aHHYIO C
AHTPOIIOTEHHBIM BIIUSHUEM, JKOJOTHIO 4elloBeKa MU T. A. OJHAKO CTPyKTypa HOBOHW M CTapoi
9KOJIOTMH TIO CYIIECTBY COBIAJAIOT, HO MEHSIIOTCS JIMILb MCIIOJIb3yeMbl€ METO/Ibl, OCHAIIEHHOCTb
UCCIIEIOBAaHUM U T. 1.

JIEKIIUA 5.
OCHOBHBIE 3AKOHOMEPHOCTH JENCTBHUS DKOJOITMYECKUX ®PAKTOPOB HA
OPTAHM3MBIL. CHELHIU®UKA ®AKTOPOB DKOJIOTUU

CymecTBoBanue J1000r0 OpraHu3Ma, WIM TPYHIbl OPraHU3MOB 3aBUCHT OT KOMIUIEKCa
OTpeNIeIEHHBIX YCIOBUM MM (AaKTOPOB Cpelbl, CPeAM KOTOPBIX BBIACISAIOT aOHOTHYECKHE,
OMOTHYECKHE U aHTPOINYECKHE, @ UX COBOKYITHOCTb — KOJIOTHYECKHE (PAKTOPBI CPEIbI.

Okonorndyeckuii (pakrop — 3T0 J000E YCIOBHE Cpelbl CIIOCOOHOE OKa3blBaTh MPSMOE WM
KOCBEHHO€ BIIMSIHWE HAa JKUBbIE OPraHU3MbI, XOTsI Obl Ha NPOTSHKEHMM OAHOM u3 a3 ux
VHJUBUYAJIbHOTO Pa3BUTHS.

Dkojorudeckue (hakTopbl BO3ACHCTBYIOT Ha KUBbIE OpraHU3Mbl Pa3INdHO:
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1. VYcTpaHsas HEKOTOpble BUIBI C TEPPUTOPUN (KIMMAaTHYECKUE U (DU3MKO-XUMUYECKHE
OCOOCHHOCTH KOTOPBIX UM HE€ MOJIXOJIAT) M, CIIEJOBATEIbHO H3MEHSs HX Treorpaduyeckoe
pacrpocTpaHeHue.

2. W3meHss I10A0BUTOCTh U CMEPTHOCTD Pa3HbIX BUJIOB ITyTEM BO3/CHCTBUS HA pa3BUTHE
Ka)XJIOTO M3 HUX U BBI3bIBAs MUTPAIIUH, T.€. BIUAA HA IJIOTHOCTh MOMYJISLIUM.

3. CniocoOcCTBysI MOSBICHUIO aJaNTUBHBIX MOAU(DUKAIMIA: KOINYECTBEHHBIX H3MEHEHHI
oOMEHa BEIIECTB M TAKUX KAaYeCTBCHHBIX M3MCHCHMIA, KaK Juaray3a, 3UMHSS U JICTHSSA CIISTYKH,
dboToneproaruecKue peakiuu u T. 1.

Dkonoruveckue (HakTopbl ACTATCS HA AOMOTUYECKIE, OMOTUICCKUE U AHTPOITUYECKHE.

Abuomuueckumu GaxTopaMu Cpeibl HA3bIBACTCA COBOKYITHOCTh YCIIOBUN HEOPTraHUUECKOM Cpeibl,
BIUSIIONIUX Ha OpraHu3Mbl. AOHOTHYeCKHE (HaKTOPHI JENATCS Ha XUMUYECKHE (XUMUYCCKUICOCTaB
atMoc(epbl, MOPCKMX M TMPECHBIX BOJ, MOYBBl HWJIM JOHHBIX OTJIOXKEHUN) M (U3NYECKUE WU
KIIMMaTHYeCKHe (TeMIiepaTypa 1 BIaXXHOCTh BO3/1yXa, OCAJKU, CHeXHBIA MOKPOB, 0apoMeTprIecKoe
NaBJICHUE, BETep, JIyuucTas u TerioBas sueprust CoiaHia u ap.).

KimmaTtudeckue (hakTopbl OKa3bIBaIOT HA OPTaHU3MBI KaK HEIOCPEICTBEHHOE, TaK U KOCBEHHOE
BiusAHME. V3BECTHO, YTO OT KIMMATHYECKUX YCIOBUM 3aBUCUT pa3BUTHE PACTUTEIBLHOCTH. BmecTe
C TEM MECTHBIC YCJIOBHUS OKA3bIBAIOT CYIIECTBEHHOE BIIMSHHWE Ha KJIMMaT. B wyacTHOCTH, 3TO
OTHOCHTCS K paCTUTENIbHBIM COO0IIIECTBaM, KOTOPbIE CHIIBHO U3MEHSIOT MUKPOKJIMMAT.

buotnueckumu _Qakropamu cpeabl Ha3bIBAETCS COBOKYIMHOCTH BIIMSIHUHM, OKa3bIBAEMBIX Ha
OpTraHU3MBbI )KU3HEIEATEIbHOCTHIO IPYTUX OPraHU3MOB. DTH BIUSHUS HOCAT CaMblii pa3HOOOPa3HBIi
xapakTep. JKuBbi€ CcylecTBa MOTYT CIY>KUTh HCTOYHUKOM TTUIIH IS APYTHX OPTaHU3MOB, SIBIISITHCS
cpemoil oOuTaHUs, CIOCOOCTBOBATH HUX PAa3MHOXKEHHUIO, OKAa3blBaThb XHMUYECKOE (TOKCHHBI
OakTepuil), MEXaHUIECKOE | JIPyrue Bo3aeicTus. JlelicTBue OMOTHYECKUX (DAKTOPOB MPOSBIISCTCS
B (opMe B3aUMOBJIHSIHHS >KMBBIX OPraHU3MOB JpYr Ha jApyra. Hampumep, pacTeHus BBIICISIOT
KHCIIOPOJI, HCOOXOAMMBIN NIl JIbIXaHUS )KHBOTHBIX, a )KHBOTHBIC O0ECIIEYMBAIOT MOCTYIICHUE B
atMocepy YIIEKHUCIOro raza, KOTOPBI MCIIONB3YeTCS PACTEHUsSIMU B Iporecce (OTOCHHTE3A.
HeiictBue OuoTHuecKknX (aKTOPOB CpEeAbl MOKET OBITh HE TOJBKO HEMOCPEACTBEHHBIM, HO W
KOCBEHHBIM, BBIPAXKAsCh B M3MEHEHHH YCIOBUU OKpYXKAlOIIel HEKXUBON TPHUPOIBI (HAIpUMep,
B3aMMOOTHOIIIEHUS OHAATPHI U BBIXYXOJIH).

AnTponudeckuii ¢aktop. B coBpeMeHHBIX yCIOBHSIX AEHCTBHE (PAKTOPOB OKPYKAIOIIEH Cpeibl
4acTO OMpEEseTCs He MPUPOIHON 00CTaHOBKOM, a TEMH M3MEHEHUSIMH, KOTOPbIE BHECEHBI B HEE
YEJIOBEKOM.

Best pasHooOpasHas nesiTeIbHOCTh YeOBEKa, KOTOpasi MPUBOIUT K W3MEHEHUIO MPUPOJIBI Kak
cpelsl OOWTAaHUS BCEX JKUBBIX OPraHU3MOB WJIM HEMOCPEICTBEHHO HAa WX KU3HU, Ha3bIBaeTCS
aHTponuYeckuM (hakTopoMm cpenbl. [IpuuéM nesaTenbHOCTh YeIOBeKa MOKET OKa3bIBaTh HA MIPUPOTY
mpsIMOE HIIM KOCBEHHOE BozneicTBHe. K mpsiMOMy BO3JIEHCTBUIO OTHOCSITCS UCTpeOieHue,
Pa3MHOKEHHE U PaCCEICHUE YEJTOBEKOM KaK OT/IETbHBIX BUJIOB )KUBOTHBIX U PACTEHHH, TAaK U IIEJIBIX
ouonieHo30B. KocBeHHOE BO3/IEHCTBHE OCYIIECTBISETCS MYTEM H3MEHEHHUS Cpeibl OOWUTaHUS
OpPraHU3MOB: KJIMMaTa, peKMMa PEK, pacnalika 3eMeJb U T.1.

B Hacrosimee BpeMs BIMSHHE YE€JIOBEKa Ha MPUPOJAY B 3HAYUTEIBHOM CTENEHH YTPATHIIO
JIOKAJIBHBIN XapakTep M MMeeT riodalbHOe pacrpocTpaHeHune. K coxkaleHuto, 3TO BIHSHHE yallle
BCEr0 MMEET HEraTMBHOE 3HAYECHHE W OTPHUIATENIBHO CKa3bIBAETCS HA PA3BUTHUHM KUBOTHOTO W
PaCTHTENHFHOTO MHUPA, YUCTOTE aTMOC(HEPHOT0 BO3yXa M Ka4eCTBE MPUPOIHBIX BOJ.

Uwuco sxonmornueckux GakTopoB, KOTOPHIE MOKHO BBIICTTUTh OYEHB BEIMKO M MOYKET TTOKA3aThCH,
YTO HET HUKAKOM BO3MOXHOCTH OLIEHUTHb BO3JCMCTBHE MX Ha opraHu3M. OJHAKO pacCMOTpPEHHUE
KOHKPETHBIX CUTYaIlMi TOKA3bIBAET, YTO MHOTHE (PAaKTOPHI WJIM BOOOIIE HE BIUSIOT HA MU3y4aeMbIe
OpPTraHU3MBI, WIIH e BIUSHUE UX HACTOIBKO caboe, YTO UM MOXKHO MTpeHeOpeyb.

Crnenyer OTMETUTh, YTO OJWH U TOT XK€ (PaKTOp Cpembl UMEET pa3IndyHOE 3HAYEHHE B KU3HU
COBMECTHO OOWTAIOIIUX OPraHU3MOB pa3HBIX BHJIOB. Hampumep, CHIBHBI BeTep 3UMOM
HeOIaronpusTeH sl KPYIHBIX, OOMTAIOMUX OTKPBITO >KMBOTHBIX, HO HE JIEUCTBYeT Ha OoJiee
MEJKUX, KOTOPBIE YKPBIBAIOTCA B HOpax Wi moja cHeroM. CoyieBoil cocTaB MOYBBI BaXKEH MAJis
MUTaHUS pacTeHU, HO Oe3pa3iryeH AJis OOJIbIIMHCTBA HA3EMHBIX )KMBOTHBIX.
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@DakTOpHkI Cpesibl MOTYT U3MEHSATHCS BO BpeMeHH. VI3MEeHEeHUs MOTYT ObITh:

1. PerynsapHo-nepruoanyeckuMy, MEHSIOIUMU CHUITy BO3JCHCTBUSI B CBA3U CO BPEMEHEM
CYTOK WJIM C€30HOM '0J1a WJIK PUTMOM NPUIUBOB U OTJIMBOB B OKEAHE.

2. HeperynspupiMu, 06e3 4YETKOW NEpUONUYHOCTH, HAMPUMEP, HU3MEHEHHsI MOTOJHBIX
YCJIOBUH B pa3HbIE TO/IbI, SIBJICHUS KaTacTpO(YUIECKOTro Xapakrepa — OypH, TUBHH, OOBAJIBI.

3. HampaBneHHbIMU Ha HOPOTSKEHUU [UIUTENbHBIX OTPE3KOB BPEMEHH, HAIpUMEpP, IpPH
IIOXOJIOAHUHU, WM MOTEIUIEHUU KJIMMAaTa, 3apacTaHUuU BOJOEMOB, IIOCTOSHHOM BBINIACE CKOTA Ha
OJIHOM U TOM JK€ y4acTKe.

HecmoTps Ha Gombiioe pasHooOpasue IKOJIOTHYECKUX (PAaKTOPOB, B XapaKTepe X BO3ICHCTBHS
Ha OPTaHU3MbI U B OTBETHBIX PEAKIIMSIX KHUBBIX CYIIECTB MOKHO BBISIBUTH PsJT OOIIHX
3aKOHOMEPHOCTEHN.

1. 3akon ontuMmyma. Kaxapiii (Gaktop uMeeT JHIIb ONpedeNEHHbIE  IPEEIIbl
MOJIOKUTEIBHOTO BIMSHUS Ha OpraHU3Mbl. Pe3ynbraT AeHCTBHS mepeMeHHOro (hakropa 3aBUCHT
MIPEK/IE BCETO OT CHIIbI ero nposiBiaeHus. Kak HegoctaTouHoe, Tak U M30BITOUHOE JIeHCTBUE (pakTOopa
OTPHUIIATENILHO CKa3bIBACTCA Ha KU3HEACSITEIBHOCTH ocoOeil. brmarompusarHas cuia BO3JAEHCTBUS
HA3bIBAETCS 30HON ONTHUMYMa 3KOJOTHYEecKOoro (hakTopa Wi MPOCTO ONTHUMYMOM Ui OpPraHHU3MOB
JaHHOTO BUJa. YeM cuiibHEEe OTKJIOHEHHME OT ONTHMYyMa, TeM OOJIblle BBIPAXKEHO YTHETAIOLIee
JeiicTBre JaHHOTO (pakTOpa Ha OpraHU3MbI (30HA MECCUMYMa).

MaxkcumanbHO U MHHUMAJIBHO TEPEHOCHMBIE 3HAUeHUs (akTopa — ITO KPUTHUECKHUE
TOYKH, 32 MpeAeIaMi KOTOPBIX CYLIECTBOBAHUE YK€ HEBO3MOXKHO, HACTYIIAET CMEPTh.

[Ipenensl BBIHOCIMBOCTH MEXIYy KPUTHUYECKHMMHM TOYKAaMU HAa3bIBAIOT JKOJOTHYECKOU
BaJICHTHOCTBIO KHUBBIX CYILECTB MO OTHOUICHHIO K KOHKPETHOMY (aKTOpy Cpeabl. DKOIOTUYECKOM
BAJICHTHOCTBIO  BUAa O0O3HA4YalOT €ro  CIOCOOHOCTb  3aceisATh  pa3jIU4Hyl0  Ccpeny,
XapaKTEepU3YIOIIYIOCs OONBIIMMU WM MEHBIIUMH W3MEHEHUSMHU 3KOJOTHYeckuX (GakTopoB. Bun c
HU3KOM 3KOJIOTMYECKOW BAJIEHTHOCTbIO MOXKET BBIHOCUTH JIMILb OrPAaHUYEHHBIE BapUaluu
9KOJIOTHUECKUX (PaKTOPOB, €0 HA3BIBAIOT CTEHOTOMHBIM (MM CTEHOOMOHTHBIM). Bua, criocoOHbIN
3aceNATh OUEHb Pa3IMYHble MECTOOOUTAHUS WM MECTOOOUTAHUS C OUEHb PA3IMYHBIMHU YCIOBHUSIMU
Ha3bIBAIOT IBPUTOMHBIM (MJIM DBPUOMOHTHBIM). ECITU 3T MOHATHS OTHOCATCA K TaKUM (aKkTopam,
KaK TeMIeparypa, COJEHOCTb, MNUIIA, TO BHJbl HA3bIBAIOT CTEHOTEPMHBIMH, 3BPUTEPMHBIMHU,
CTCHOTAJIMHHBIMH, SBpPUTAIMHHBIMHU, cTeHOo(haramu u »Bpudaramu. B cpene, rie skomoruueckue
(hakTophl MpeTepneBaroT OoJbINe W3MEHEHUs, dayHa, OObIYHO OeqHa BHMJIAaMHU C TIOBBIIICHHOU
AKOJIOTHUECKON TUIacTUYHOCTHI0. Ho pacmpocTpaHeHUe >KUBBIX OPTaHW3MOB HeENb3s OOBSCHUTH
OJTHOM JIMIIIb 3KOJIOTUYECKON BaIEHTHOCTHI0. ClieyeT MpUHUMATh BO BHUMAHUE U APYTH€e NIPUYHHBI,
TaKHe, Kak Te0JIOTHYECKasi HCTOPHsI, BO3SMOKHOCTH MTACCUBHBIX U aKTUBHBIX MUTPAIUH, CIOCOOHOCTH
K pa3MHOXeHUuI0 U T.n. Kpome TOro, mpenensl BBIHOCIMBOCTH OJHOIO M TOTO € BHUJA MOTYT
U3MEHATHCS B 3aBUCUMOCTH OT €ro reorpaduyeckoro pacpocTpaHeHusl.

Heoonosnaunocms oevicmsus pakmopa na pasznvie sKon02udecKue QyHKYuu.

Kaxnapiii sxomornyeckuii (QakTop HEOAMHAKOBO BIMSIET Ha pa3Hble (DYHKIMHM OpraHu3Ma.
OnTuMyM IJi OJIHUX TIPOLIECCOB MOXKET SIBJIATHCA MECCUMYMOM s Apyrux. Tak, TemmepaTypa
Bo3ayxa oT 40 1o 45*C y X0JIOAHOKPOBHBIX KHUBOTHBIX CHJIBHO YBEJIUYHBAET CKOPOCTH OOMEHHBIX
MPOLIECCOB B OpPraHM3Me, HO TOPMO3UT JIBUraTebHYIO aKTHMBHOCTb, M >KMBOTHBIE BIAJalOT B
TEIUIOBOE OIleTieHeHue. J[ias MHOTux pei0 TemmepaTypa BOJIbI, ONTHUMAlbHAs Ji CO3PEBaHUS
MOJIOBBIX TMPOAYKTOB, HEOIArompusiTHA IS HKPOMETaHHs, KOTOpOE IMPOUCXOIUT MpPHU JAPYroM
TEeMIIEpaTypHOM HUHTEpPBAJIE.

Ku3HeHHbI 1UKI, B KOTOPOM B OIpeneiEHHbIE MEPUOJbI OpPraHU3M OCYIIECTBIISIET
MPEUMYIIECTBEHHO T€ WIM HHble (QYHKIUHU (MHUTaHUE, POCT, pa3MHOXEHHE, paccelieHue U T.II.),
BCErJa COIJacoBaH C CE30HHBIMHM M3MEHEHUSMHM KoMIulekca (akTopoB cpenabl. [loaBukHble
OpraHU3MBbl MOTYT TaK)K€ MEHSATh MECTa OOMTaHHWS JUIsl YCIEIIHOTO OCYIIECTBICHMSI BCEX CBOMX
KU3HEHHBIX (YHKITUH.

Cnenyer cka3aTh, YTO CTENEHb BBIHOCIUBOCTH, KPUTHYECKHME TOYKH, ONTUMAalbHAsS U
NeCCUMallbHasl 30HBI OTAEIBHBIX 0COOEH He COBMAgaroT. JTa M3MEHUMBOCTH OIpEIeseTcs Kak
HACJIEICTBEHHBIMU KauyeCcTBaMU OCOO€H, TaK W IMOJIOBBIMH, BO3PACTHBIMU U (PU3UOIOTUYECKUMU
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pazmuuusamu. Hampumep, y 6a004ku MENbHMYHOM OTHEBKM — OJHOTO M3 BpEIUTENEH MYKU U
3€pHOBBIX MTPOYKTOB — KPUTHUECKAsi MUHUMAJbHAs TeMIiepaTypa Juist ryceHull —7*C, asis B3pOCibIxX
dopm —22*C, a g stui —27*C. Mopo3s B 10*C ryOuT ryceHutlr, Ho He OMaceH Ik UMaro H Uiy 3TOro
Bpeautens. CrenoBaTelbHO, IKOJIOTWYECKAash BaJCHTHOCTh BHJA BCErjla MHIMpPE HSKOJIOTMYECKOi
BaJICHTHOCTH Ka)KJIOW OTAEIHHONH OCOOH.

Habop skosornueckux BaJ€HTHOCTEH MO OTHOUICHHIO K pa3HbIM (haKTopaMm cpeibl COCTaBIISET
DKOJIOTUYECKHUU CIIEKTP BUAA.

Kaxnpiii Buj crneunduyeH mo CBOUM HKOJIOTMYECKUM BO3MOXKHOCTSM. Jlaxke y ONM3KUX 1O
cmoco0aM ajanTalMd K CpeAe BHUAOB CYIIECTBYIOT pPa3M4Ms B OTHOIIEHHH K KaKHUM-THOO
OTJIEbHBIM (haKTOpaM.

[IpaBUIO HKOJIOTUYECKON WHAWBUAYAIBHOCTH BHUIOB c(HOpMyIupoBal pycCKUid OOTaHHK
JL.T.Pamenckuii (1924) npuMeHUTEILHO K pacTEHUSM, a 3aTE€M OHO OBUIO MOATBEPKICHO M
300JIOTMYECKUMU HCCIIEA0BAHUSIMU.

Bzaumooeiicmeue sxonocuueckux ghakmopos.

HccnenoBanusi mokazaind, 4TO B3aUMOICHWCTBUE MEXAY IBYMsI MIM HECKOJBKHMH (haKTOpaMH
CpelIbl MOKET HM3MEHHUTh MpeAeNibl BBIHOCIMBOCTA IO OTHONIEHHIO K A3TUM (QakTopam. ITa
3aKOHOMEPHOCTh MOJYy4HWJia Ha3BaHHWE B3auMmozeicTBus (axtopoB. Hampumep, sxapy merue
MIEPEHOCUTh B CyXOM, a HE BO BJQXKHOM BO3AyXe. YTIpo3a 3aMep3aHus 3HAUUTENbHO BBIIIE IMPH
MOpO3€ C CHIIBHBIM BETPOM, YeM B O€3BETpeHHYIO mmoroay. T.0. OMH U TOT ke (aKTOp B COUCTAaHHU
C IpYTUMH OKa3bIBae€T HEOJUHAKOBOE SKOJIOTHUECKOE BO3/ICHCTBHUE.

CreneHb BO3/ICHCTBHS KOIOTUYECKHX (DAKTOPOB HA OPTaHU3MBI I TIOTYJISIITUM BEChMa pas3iIMdHa.
[ToaTomy npu ux aHanu3e HEOOXOAUMO BBIAEIATH Harboee 3HaunMble. M3 mepedns SKOIOrHuecKux
(bakTopoB JF000H (aKTOp MOMKET BBICTYNATh KAK JIMMUTUPYIOUINH (OTpaHUYHMBAIOIINIA), €CITH OH
OTCYTCTBYET (Hampumep, KHCIOpPOA B BO3JyXE), HAXOJUTCS HUXKE KPUTHYECKOTO YPOBHS WM
IIPEBOCXOJIUT MAKCUMAJIbHO BBICOKUN YPOBEHbD.

Jlumumupyrowum Ha3bIBaeTCs Takou (PaKTOp, KOTOPBIM CTAaBUT PaMKH ISl MPOTEKAHUS KaKOro-
00 mporecca, BJICHUS WK CyLIECTBOBaHMS OpraHu3Ma, BUja, COOOIIECTBA.

OrpannunBaromue (akTopsl cpellbl ONpenestoT reorpaduyeckuii apeand BUAa. JTO CleAyeT
YUUTBHIBaTh NPU AKKIUMaTU3alUK BUAOB. UTOOBI ONMpenennTh, CMOXKET JHM BUJ CYIIECTBOBATH B
JAHHOM reorpa)uyeckoM PerruoHe, HY>)KHO B NEPBYIO OUYepelb BBIACHUTH, HE BBIXOJAT JIM KakKue-
00 (akTopbl cpenbl 3a Mpeaenbl €ro 3KOJOTMYEeCKOW BaJeHTHOCTH, OCOOCHHO B HambOosee
YSI3BUMBIH IEPUOJT PA3BUTHS.

XoJ JKHW3HM OpPraHM3MOB HE HapyllaeTcsd, e€ciu Bce abuoTuueckue (PaxkTopbl JAEHCTBYIOT B
IIPUBBIYHBIX JUIsl Opranu3Ma npezaenax. OqHako KapTHHA PE3KO MEHAETCS, €CIIU BEIMYMHA OTHOTO U3
(akTopoB HaYHET yMeHbIIaThcs. JKU3HEHHOCTh OpraHu3Ma OyAeT CHMYKAThCS MPOMOPLUUOHAIBHO
(bakTopy, BeIMUYUHA KOTOPOTO CTPEMHUThCA K MUHUMYMY. M 1est 0 TOM, 4TO BEIHOCJIMBOCTh OpraHu3Ma
OTIpe/IEeIIIeTCSl CaMbIM CJIa0BIM 3BEHOM B IIEMH €r0 3KOJOTMYECKHX MOTpeOHOCTEN BIepBble ObLIa
BbIcka3aHa XxuMuKoM FOctycom JInbuxom B 1840 rony u moiay4usia Ha3BaHHUE «3aKOH MUHUMYMa».
Cormacao 10.JInbuxy «Poct pacreHmii OrpaHUYMBAETCS AJIEMEHTOM, KOHIIEHTpAIUs KOTOPOTO
JEKUT B MUHMUMYMe». OH YCTAHOBWJI, YTO pa3BUTHE DPACTEHUN 3aBUCUT HE TOJBKO OT TEX
XUMHUYECKUX 3JIEMEHTOB, UJTU BEIIECTB (T.€. (haKTOPOB), KOTOPbIE IPUCYTCTBYIOT B JOCTATOUHOM JUISI
OpraHu3Ma KOJIM4ecTBe, HO U OT TeX, KOTOPHIX He xBaTaeT. Hampumep, n30bITOK BOJBI HIIM a30Ta HE
3aMEHseT HeaocTaTka Oopa WM Kelle3a, KOTOphle OOBIYHO TPUCYTCTBYIOT B TIOYBaX B
MUKPOKOJINYECTBAX.

3aKOH MHUHHMYyMa CIIpaBeJIUB HE TOJBKO JJIsi pacTeHui. M3BeCTHO, 4TO 370pOBbE YEIOBEKA,
orpezensercs crenuUYecKuMU BellecTBaMU (BUTaMUHAMU), KOTOpPble OOBIYHO MPUCYTCTBYIOT B
OpraHM3ME B HUYTOKHOM KoJudecTBe. Eciau comepikaHMe 3THX BEIIECTB CHMUYKAETCS 3a IPEIEIIbl
JOTYCTUMOT'O MHUHHMYMa, TO Y€JIOBEK JOJKEH KOMIIEHCUPOBATh MX HENOCTATOK YNOTpeOseHneM
BUTaMUHOB WJIH MUKPO3JIEMEHTOB.

Croycrst 70 ner amepukanckmii yu€Herid B. Illendopa mokasan, 9To HE TOJNBKO BEIIECTBO,
MIPUCYTCTBYIOIIEE B MUHUMYME, MOKET OTIPENIEIATh ypOrKai TN )KU3HECTIOCOOHOCTh OPraHU3Ma, HO
1 U30BITOK KaKOTro-TO 3JIEMEHTAa MOXET MPUBOAUTH K HEXENATeIIbHBIM OTKJIOHEHUSIM.
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Hanpumep, n30bITOK PTYTH B OpraHu3Me 4elloBeKa IO OTHOIIEHUIO K HEKOTOPOil HOpME BBI3BIBAET
TsoKénble QyHKUMOHANBbHBIE paccTpoicTBa. Ecnu mpu Hemoctatke BOABI B TOYBE 3aTPYAHEHO
MUHEPAJIbHOE MUTAaHNUE PACTEHUH, TO IIPU U30BITKE BOABI BOZMOXKHO 33]IbIXaHUE KOPHEH, 3aKHUCAHHE
MTOYBBI.

CrnenoBarenbHO MPOLBETAHWE OpPraHM3Ma OIPAHMYEHO 30HAMUM MHUHHUMyMa M MakCUMyMma
skosnoruueckux (axktopoB. Tak y KaxkAOro >XKMBOIO OpraHM3Ma B OTHOILIEHUM Pa3IHYHBIX
HKOJIOTHYECKUX (PAKTOPOB CYIIECTBYIOT MPEEIbl BHIHOCIUBOCTH, MEKAY KOTOPBIMH PaCIOiaraeTcst
€ro 3KoJIoTHYecKuil onTuMyM. Ha oCHOBe npe/icTaBlIeHH O JINMUTHPYIOLIEM BIUSHUN MaKCUMyMa
Hapsany ¢ wmuHumymoMm lllendopn cdopmynaupoBan 3aKOH TOJCPAHTHOCTH: KAXKABIA BHJ
XapaKTepU3yeTcs CBOCH TOJIEPAHTHOCTHIO — CIOCOOHOCTBIO MIEPEHOCUTh HEOIAronpUsITHBIE YCIOBUS
CpEbl.

Dkosoruueckue GakTopbl Cpeibl OKA3bIBAIOT HA )KUBbIC OPraHU3Mbl Pa3IMYHbIE BO3ACUCTBHUS, T.€.
MOTYT  BIJHATH KAaK  pa3JpakKUTEIM,  BbI3BIBAIOLIUE  I[PUCIHOCOOUTENBHBIE  HW3MEHEHHUS
bu3noNnoruueckux W OHMOXMMHUYECKMX (YHKIMM;, Kak OrpaHU4YUTeNd, OOYCIOBIMBAIOIINE
HEBO3MOXXHOCTh CYIIECTBOBAHMS B JIaHHBIX YCIOBHUSX; KakK MOAM(PUKATOPHI, BbI3bIBAIOIINE
aHaTOMUYEeCKHE U MOP(OIOTUIECKUE U3MEHEHUS OPTaHU3MOB; KaK CUTHAJIbI, CBUIETEIbCTBYIOLINE
00 M3MEHEHUSX JPYrux (HakTopoB.

Haunydiiee cooTBeTcTBHE MEXIy OpraHM3MaMH U H3MEHSIOUIMMUCS YCIOBUSMHU HEU30€KHO
IpeIoiaraeT HeKuii KOMIIPOMUCC MEXy MPUCIOCOOIEHUEM K IIEPEMEHAM U CIIOCOOHOCTBHIO K UX
MEePEKUBAHUIO.

CymecTBYIOT IBa OCHOBHBIX CHOC00a, KOTOPBIMU OPTaHU3MBI MPHYPOYMBAIOT CBOM PEAKIIHMH K
M3MEHEHUSM B OKpYKaroUIeH cpene:

. V3meHenus B OTBET HA U3MEHEHUE BHEIIHUX YCIIOBUH;
. PearupoBanue Ha CHUTHAIBHBIA (aKTOp, MPEABOCXUIIAIONINN H3MEHEHHE BHEUTHHX
YCJIOBHUI.

B tom cnyuae, eciau u3MeHEHUE YCIOBUH Cpelbl BBIPAXKEHbI c1a00, TO HAMIY4IIUM CHOCOOOM
MPUCTIOCOOIEHHS] OPraHU3MOB K TaKUM YCJIOBHSIM SIBJISIETCS NpPSIMOE pearupoBaHue Ha Hux. [ns
OpPraHU3MOB, KOTOpbIE HE MOTYT M30eXaTh HEOJaronpHUATHBIX yCIOBHI HanbOosee 3((peKTUBHBIM
peleHreM mpo6ieMbl BBDKUBAHUS B U3MEHSIOIIEHCS Cpejie MOTYT OKa3aThCsl CE30HHBIE H3MEHEHHS
0COOEHHOCTEN CTPOEHUSI.

JKuBOTHBIE U pacTeHHs BBIHYX/IEHBI IPUCIIOCAOINBATHCS KO MHOXKECTBY (PAKTOPOB, IPUUEM ITH
IPUCIIOCOOIEHNS BBIPAOATHIBAIOTCA M 3aKPEIUISIIOTCS B IPOLECCE IBOJIOLNUM M €CTECTBEHHOTO
0TOOpa Ha TeHETUYECKOM YPOBHE.

OBOJIOMOHHO BBIPA0OTaHHBIE W HACJIEACTBEHHO 3aKpeMIEHHbIE OCOOEHHOCTH JKHBBIX
OpPraHu3MOB, O00ECHEeUMBAIOIINE HOPMAIBHYIO >KU3HEAEATENbHOCTh B YCIOBHUAX JHUHAMHUYHBIX
IKOJIOTMIECKUX (A0MOTHUECKUX M OMOTHUYECKHX ) aKTOPOB HA3BIBAIOT afanTtanusamu. (ot jgart. adapto
— MPHUCTIOCOOJIAIO).

OCHOBHBIMU aJanTalMsIMH K TeM (akTopam, KOTOpble HauboJiee MOABEPKEHbl M3MEHEHUSIM,
SBJIAIOTCSL:

J Mopdonornueckue agantanuu
° duznonornuecke aganTalin
o [ToBenenueckue (3T0JIOrMYECKUE) aAANTALUH.
JIEKIIVA 6.
BAKHEWIINE ABUOTUYECKUE ®AKTOPHI U ATATITALIMA K HUM
OPI'AHU3MOB

Ilonsamue o muxpokaumame.

Knumarndeckne 0COOEHHOCTH cpelibl, B KOTOPOil OOMTAOT )KUBbIE OPTraHU3MBbI, YACTHYHO 3aBUCST
OT pa3mepa BUIOB. Tak, B ahpUKaHCKOI caBaHHE COBMECTHO KMBYT KPYIHbIE MJIEKOMUTAIOIINE U
HacekoMble. J{ist sxupada, KOTOpbIil BO3BBIIIAETCS HAJ 3eMIIEH Ha JIBa METpa, U
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IUI. MypaBbsl, CKPBIBAIOILErOCs B T'YILlE€ TPaBbl, YCJIOBUS CpeAbl OYAYT COBEPLICHHO Pa3IUYHBIMH.
[TosToMy HEOOX0AMMO JaTh ONpEEICHNE MAKPOKINMATa, ME30KJIMMAaTa U MUKPOKJINMATA.

MakpokaumMar (pernoHalIbHBIN KIMMAT) €CTh Pe3yNbTaT reorpauyeckoro u oporpagpuueckoro
MECTONOJOXKEHUsA. [IpuMepoM MOXKET CIy)XUTh KIMMaT Memepckod HU3MEHHOCTU. OTOT
MaKpOKJIMMAT JIOKAJbHO IPETEpIEeBAET HU3MEHEHUS HEKOTOPBIX CBOMX KOMIIOHEHTOB, KOTOpBIE
OIIpeNIeIIAI0T ME30KINMAT (MeCTHBIN Kiaumar). Kiumar seca, CKJIoHa XoJIMa — 3TO ME30KJIMMAT.

[TonsTHS MaKpO- U ME30KJIMMATa BOILJIM B HAYKY C BBEJCHUEM B IPAKTUKY TOUYHOH anmnapaTypsl,
YCTaHaBJIMBAEMON B CXOJHBIX YCIOBUSIX.

MukpokiuMar (3KOKJIMMaT YBapoBa) — 3TO KJIMMAaT Ha ypoBHE opraHu3ma. Ero msyuyeHue B
IIPOTHBOIOJIOXKHOCTh MAaKPO- M ME30OKIIMMATY JOJKHO BBIIBUT 3HAU€HUE cpefbl. Ero cBoiicTBa MOTyT
ObITh OOHapy)XEHbI TOJBKO C IOMOUIBIO CIIEMUATBHON ammaparypbl. HekoTopble 31eMeHTHI
MHUKPOKJIMMATa, JUOO BBUAY HMX €IIE€ HESICHOM posu, JuO0 M3-3a OTCYTCTBHS HEOOXOAMMOI
anmnapaTypbl OCTaIOTCSI MAJIO UJIM COBCEM HE U3yUYEHHBIMHU.

B 3aBucuMocTM  OT HPOTSKEHHOCTH  HUCCIEAYyeMbIX OMOIICHO30B  paccMaTpUBacMble
KIIMMaTH4eckue (GakToOpbl MOKHO OyIeT OTHECTH K MakKpo-, Me30- WM MHKPOKIMMATHYECKUM.
Pacnpenenenue OONbIIMX pacTUTENBHBIX (hOpMaIMii HA MOBEPXHOCTU 3€MHOTO HIapa MOJYMHEHO
MaKpOKJIMMATy; pa3MELIEHUE JUYMHOK 3J1aTOK, SIBISIIOIIMXCS Kcuiodaramu, Moja KOpoH JepeBa
OIpeJIeNIAETCs TOCIOICTBYIOLIMM TaM MUKPOKJIMMATOM.

['naBHble haKTOPHI KIUMATA.
Ocsewennocmo (ceem).

[IpakTuecku Bcs 3HEPrus, nojyyaemasi IoBEpXHOCTbIO 3eMiH, ucxogutr or Connua. Ot Hero
10 3eMJIM JOXOAMT HMOTOK JIy4deH, JJIMHA BOJIHBI KOTOPBIX HM3MEPSIETCS OT MEHEE YeM ThICSUHOU
aHICTpeMa J10 HECKOJIbKMX ThICSY METpoB. [IpakTHuecku MmoBEepXHOCTH 3€MIIM JIOCTUTaOT TOJIBKO
BUJIMMBIE JIy4H, HEOOJIbIIas YacTh YIbTPapHOIETOBBIX M HHPpaKpacHbIX Jdydel. C 3KoI0ruyeckon
TOYKH 3pEHHUS TOJNBKO WH(pPAaKpacHbIe, BHIUMBIE U YyJIbTPAPHOICTOBBIC JIY4d HIPAIOT
OMOJIOTNYECKYIO POJb. 3HAUEHUE JTy4el ¢ OUeHb KOPOTKOMN JUTMHOM BOJIHBI €LIE MaJlo U3BECTHO, €CIIH
HE CUMTATh UX BO3MOKHON MyTareHHON ClIOCOOHOCTH.

KonuyectBo J1ydyucToil sHepruu, mpoxojsiiei depe3d atMocdepy, MPaKTHUYECKH MOCTOSIHHO U
COCTaBJISIET OKOJIO 2 KaJl/KB.CMXMHH., uiH 5 X 10* kkan (rae *=20) B roj Ha Becb 3eMHOH 11ap. Ty
BEJIMYHMHY UMEHYIOT COJIHEYHOW NOCTOSHHOW. TeM He MeHee BO3MOXKHO, UTO 3Ta IOCTOSTHHASI MOKET
MeHAThCS. JIeMCTBUTENBHO 3a TOCIIEIHNUE T'0JIbl OTMEUEHO ycuiieHue sipkocT CoJHIIa HAa BETUYHUHY
nopsaaka 2%. MakcuMyM 3TOr0 yCHJIEHHMS COBIAJAET C BBICHIEH TOYKON COJIHEYHOM AKTHUBHOCTH,
HaOmoparomeiics kaxaple 11 ser.

Jlo 3eMHON MOBEPXHOCTH IIPH SICHOM MOTroJe NOXOAUT B cpeaHeM 47% CONHEYHON pajHaliu.
Yactp panuanuu, OTpaKEHHOW OT 00JAKOB, YXOJIUT B MHUPOBOE HPOCTpAaHCTBO. [[pyras yacTs,
MPUXOJAIIAsACT Ha MHPPAKPACHYIO YacTh CHEKTpPa, MOIIOIIAETCs BOJASHBIM MapoOM U y4acTBYeT B
HarpeBaHuu Bo3ayxa. O30H MOTJIOMIAET OOJBITYIO YacTh YIbTpaduoeToBbIX Jyuei. OcTaromascs
COJIHEYHas paauanus JOoCTHraer 3emiu Jubo B (opme HpsAMoid, JTHOO paccestHHON paauaiuu.
Paccesinue BbI3bIBaeTCs, C OJJHOM CTOPOHBI, MOJIEKYJIaMH aTMOC(EPHBIX ra30B, C IPYroi TBEPABIMU
YaCTUYKaMH, HaXOJAIIUMHUCSA B BO3AYXE BO B3BEHIEHHOM cOCTOsSHUHM. KonnuecTBo noxoasien 10
3emMyid paguali 3aBUCUT OT MPOJOJDKUTENBHOCTH [HS, YIJla TaJeHUs COJIHEYHBIX Jydell Hu
MIPO3pPavyHOCTH aTMOc(hephl.

CBeToBOI MOTOK, TOXOASIINHN /10 3EMJIM COCTOUT U3 TEIIOBOTO U3Iy4eHUs (MHPpPaKpacHbIE JTyUH
u HeOonbplIash YacTb BUAMMOIO CIIEKTpa), Jydei, oO0iagaronMxX XHWMHUYECKOW AaKTUBHOCTBHIO
(ynbTpaduoneToBble qy4H), U Tydeld BUAUMOM 4acTH CIIEKTPA.

Bunumeie nyun (Mbl MX Ha3bIBAEM «COJIHEYHBIM CBETOM») COCTOST U3 Jy4yell pa3HOIl OKpacku U
HMEIOT PAa3HYIO JUIMHY BOJHBI.

B x13HM OpraHn3MOB BaKHbI HE TOJIBKO BUIUMBIE JTY4YH, HO U IPYTHe BUABI JTYYHCTON SHEPrHH:
yabTpaduoIeTOBbIe, WH(PAKpACHBIE, 3JIEKTPOMArHUTHbIE (OCOOCHHO pPAJUOBOJIHBI) U JIaXe
MIPOHUKAOIIKE A0 3eMJIU TaMMa- U UKC- U3ITyYEHHUSI.

Hanpuwmep, yrompaghuonemosvie nyuu ¢ amunorr Bonusel 0,20-0,30 MK OKa3bIBalOT MOIIHOE
ryOUTeNbHOE JIeHICTBHE Ha Pa3IMYHble MUKPOOPTraHU3MBI, B TO )K€ BPEMs JIy4d C JAJUHON BOJIHBI
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0,25-0,30 Mk criocoOCTBYIOT 00pa3oBaHuto BUTaMuHa [ B )kMBOTHBIX opranu3max. [Ipu nmune 0,325
MK B KOXX€ 4eJIOBeKa 00pa3yeTcs 3alllUTHBIM MUTMEHT. YIbTpa(UOIeTOBbIC YU C JIJTMHOW BOJHBI
0,38-0,40 Mk o0namar0T (POTOCHHTETHYECKOW AKTUBHOCTBIO. OTH Jy4H (YIbTpaduoJIeTOBBIC),
O0COOCHHO KOI'/Ia OHHU IPEJICTaBICHbl B YMEPEHHBIX /033X, CTUMYJIHPYIOT POCT M Pa3MHOXKEHHE
KJIETOK, CIIOCOOCTBYIOT CHHTE3y BBICOKOAKTHBHBIX OHOJOTHUECKUX COCIMHEHH, IOBBIIIAS B
pacTeHMsIX COJlep)KaHue BUTAMUHOB, aHTUOMOTHUKOB, YBEITUYMBAIOT YCTOMYMBOCTH PACTHUTEIBHBIX
KJIETOK K pa3JIMYHbIM 3200JI€BaHUSM.

HUnghpakpacuvie nyuu BO3AEUCTBYIOT HA TEIJIOBbIE LIEHTPHl HEPBHOW CUCTEMBI KHUBOTHBIX,
OCYUIECTBJISISI TEM CAMBIM Y HUX PETrYJISIUI0 OKUCIUTEIBHBIX MPOIIECCOB U JIBUTATEIbHbBIE PEaKIUU
KaK B CTOPOHY K IPEAIIOYUTAEMBIM TEMIIEpATypaM, TaK U B HAIIPABJICHUH OT HUX.

Buoumvlie n1yyu uMeIOT oueHb OOJIBIIOE 3HAYCHHE B )KM3HHU BCETO OPraHMYECKOrO0 MHpa, T.K. C
HUMH CBSI3aHA aKTUBHOCTb KUBOTHBIX M PACTEHUI U TOJIBKO B YCIIOBUSIX BUJIUMOI'O CBETA IIPOTEKAET
dorocunTes.

Cpenu Bcex Jiydel COJHEYHOTO CBETa OOBIYHO BBIACNAIOTCS JIYYHM, KOTOpbIE TaK WIM MHaue
OKa3bIBAIOT BIIMSHUE HA PACTUTEIbHBIC OPraHU3MBbI, OCOOEHHO Ha Iporecc (HOTOCHHTE3a, YCKOPSS
WIK 3aMeUiAsd ero MpoTeKaHWe. JTH JIy4Yd MPUHATO Ha3biBaTh «(DOTOCHHTETUYECKH aKTUBHOM
pamuanueii» (DAP). Hanbonee akruBHbiMu cpeau PAP spnsrorest opamxkeBo-kpacusie (0,65-0,68),
cune-puonerooie (0,40-0,50) u Onuskue ynbrpaduonerossie (0,38-0,40). Menbiie Bcero
MOTJIOIIAIOTCS KENTO-3€IEHBIC W TIOYTH HE ToromaTcs naHdpakpacusie. UH(ppakpacHbie 1ydH, ¢
JUTUHOM BostHBI 6osiee 1,05 MK MPUHUMAIOT yuacTHE B TEIJIO0OMEHE paCTEHUN U MOATOMY OKa3bIBAIOT
HEKOTOPOE IMOJIOKUTEIbHOE BO3JIEICTBIE, OCOOEHHO B MECTaX ¢ HU3KUMHU TeMIIepaTypaMH.

[TornomieHne cBETOBOl JHEPrHMH Yy pacTeHUM oOecreurnBaeTcs pa3HbIMM NHUTMEHTamu. B
3aBUCUMOCTH OT TOTO, KaKH€ W3 HUX IMPEJCTABICHBI, PACTCHUS MMEIOT TOT WJIM MHOM MaKCUMYyM
norjomueHus. 3enéHple MUTMEHTHI (XJI0poduLIHI a,B,c,d) 00ecreunBalOT MaKCUMYM IOTJIOIIEHUS B
KpacHOH u cuHe-puoneroBoii vactu crekrpa DAP, kapoTHHOMABI TOTJIOMAIOT YacTh CHHE-
(buoneToBBIX Tydei, a hukoLraHbl 00eCreYnBarOT MOTJIOICHHUE B KENTON U 3eJIEHON YaCTH CIIEKTpa.

Jlyuu pa3HOM OKpaCKH XOPOIIIO Pa3IMualOTCs )KUBOTHBIMHU, OCOOCHHO HaceKOMbIMU. OTHU U3 HUX
MIPU TIOCEIEHUHU IIBETKOB MPEINOUYMTAIOT SIPKO OKpAIICHHBIE KpacHble WM KENThie (0a00ukn),
Ipyrue BbIOMpaloT Oeible U rofyOble (IABYKpBUIbIE). YCTaHOBJIEHO UYTO MYpPaBbEB pazlipa’kaeT
KENTHIN 11BeT. OcBEIEHHBIC KENTHIM CBETOM, OHU MPOSIBISIOT OOMBIION OecrokoiicTBo. [Tuénsl,
MIPOSIBJISIE TIOBBIIICHHYIO AaKTHUBHOCTH K JIydaM J>KENTO-3€JIEHBIM, 3€JIEHBIM, CHHE-(QUOJIETOBBIM U
(buoNeToBBIM, HE pEarupyroT Ha KPacHbBIN, BOCIIPUHUMAS €T0 KaK TEMHOTY.

WNwmes pasHyio JUIMHY BOJH B CBOEM CIEKTPE, CBET IO-Pa3sHOMY JAEMCTBYeT Ha OpraHU3MBI.
[ToaToMy B XapakTepUCTHKE CBETa KaK HKOJOTUYECKOTO (akTopa COCTAaB €ro MMeeT BechbMa
CylLIecTBeHHOE 3HaueHue. Hanpumep, onbiTaMu 10Ka3aHo, YTO TYCEHUIIbI MEBEAUIIBI PA3BUBAIIUCH
3HAYUTENBHO OBICTpee B CaJKaxX Moj (PHOJIETOBBIM CTEKIIOM, YeM O] TOIyObsIM. B To jxe Bpems moj
rojayObIM CTEKJIOM I'yCEHUIIbl pa3BUBAJINCH ObICTPEE, YeM 10/ KPACHBIM. AHAJIOTUYHOE OTMEYAeTCs
U y paCTCHUM.

Ha cniektpanbHbIil cOCTaB CBETa BIUSET BBICOTA COJIHIIA HAJl TOPU30HTOM, a TaK KaK OHa SIBJISIETCS
BEJIMYMHOMN HEMMOCTOSSHHOW M MEHSAIONIEHCS B TEYEHHE IHS U TOJ1a, TO U KAYECTBO CBETOBBIX JIyUeH B
pazHoe BpeMsi pa3nu4Ho. Hampumep, mpu HU3KOM COJIHIIECTOSSHMM B CIIEKTPE MOYTH MOJHOCTHIO
MCYe3aroT (PUOJIETOBbIE U ToNyOble JIydH, 3aTO KpPaCHBIX OCTaéTcs MHOrO. Tak xeCHuiIbHO MEeHseTCs
COCTaB CBETa B PA3IUYHBIX (PUTOIEHO3AX.

NHTEHCHMBHOCTH OCBEIICHHS BIUSET HAa aKTUBHOCTH >KHBOTHBIX, OMPEICISIi CPEId HHUX BHIIBI,
BeAyIIME CyMEepeyHbIil, HOUHOW M JHEBHOW 00pa3 >ku3Hu. Hampumep, Maiickue Xpyuluiy HaYMHAIOT
JIETaTh TOJBKO B 21-22 yaca v 3aKaHUYMUBAIOT JIET BCKOPE MOCIIE€ MOJTYHOUHU. TOIBKO B CYMEPKH JIETAIOT
Opa)XHHUKH, 2 KOMaphl aKTUBHBI C Beuepa 0 yTpa. JleTyune MM BBUIETAIOT Ha OXOTY TOJIBKO TOCTe
3akara CosHna. C HaCTYyIUICHMEM CyMEpPEK BBIXOJIUT HA OXOTY €X, NOSBIAETCA B BO3AyXE KO30I0H.
DTa HAacEeKOMOsHAs NTHUIA XBaTaeT HA JIETy MaWCKUX XpyLIeHd M JIPYyrux JIUCTOEIOB, HOYHBIX
06abouek, momek. JITHEM KO307101 MPSYETCS MO KydaMH XBOPOCTA WM CHIIUAT
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psIMO Ha 3emuie (B JIECy), a Ha 3ape BbUIETaeT KOPMUTHCA. HouHo# 00pa3 >ku3HU BEAET KyHHIIA.
becurymHuo, oGcenyst olHO AepEBO 3a IPYTUM, OTBICKMBAET OHA THE3/1A OETIOK 1 HallaJaeT Ha CIISIIIUX
3BEPbKOB. Y OOJBIIMHCTBA PACTEHUU CBETIIOE BpPEMSI CYTOK SIBJISETCS NMEPUOJOM MX BBICHIEH
aKTUBHOCTH, OJIHAKO U CPEIN HUX UMEIOTCS BUbI, IIBETCHHE KOTOPHIX MPOUCXOTUT B TEMHOE BpPEMS
cyrok. Tak, HO4YHas KpacaBMIa, AYHIIMCTBIA TabaK OTKpBHIBAIOT LIBETKHM OKOJO § 4YacoB Beuepa,
MaTTHOJIa — TOYTH B 9 4acoB, a OKOJIO 5 4acoB yTpa €€ IBETKH 3aKPBIBAIOTCHL..

OOBIYHO IIBETKH, OTKPHIBAIOIIMECS HA HOYb, SBIISIOTCS HACEKOMOOIBUIIEMBIMH U IMO3TOMY
o0nanalT CUIBHBIM 3amaxoM. BplfeneHne naxydux BEIIECTB Y HHUX MPOUCXOJIUT JIMIIL C
HACTYIIJIEHUEM TEMHOTBHI.

CyTOuHBIH pPEKUM AaKTUBHOCTH OpPraHU3MOB CBsi3aH C MEPUOJUYECKHUMH HU3MEHEHHUSIMU
OCBEIICHHOCTH, OOYCIIOBICHHBIMU JBIDKCHHEM 3eMiH. BpaieHue MiaHeTbl BOKPYI CBOCH OcCH
OTIPECISAIOT CYTOYHBIH PEKUM B JKM3HM OPraHM3MOB, a BpaiieHue Bokpyr CoiHIa MeHsSeT
COOTHOILIEHHUE JHS M HOYM B Pa3HOE BpEMs roja. YCTAHOBJIEHO, YTO CE30HHAs PUTMUYHOCTbH B
KHU3HECATSIIbHOCTU OPraHU3MOB OIpe/eNsieTcs] He a0COMIOTHOM BEIMYMHON JHEBHBIX M HOYHBIX
4acoB, a IIOCTENEHHBIM COKpAIICHUEM CBETJIOW YacTH CYTOK, IMPOMCXOMSIIUM OCEHBbIO, U
yBEJIMYEHUEM 3UMOI. B COOTBETCTBUHM C C 3THM B JEWCTBHUSX BCEX OPraHM3MOB BBIPAOOTAIHCH
0co0ble MEXaHU3MBI, PEaruPYIOINe Ha MPOJODKUTENBHOCT THS. OHM 00eCIIeunBalOT MPOTEKaHHE
BCEX IMPOIIECCOB KU3HU Yy OPTaHU3MOB U CIY>KaT CUTHAJIOM CE30HHBIX U3MEHEHUI B UX COCTOSHUU
u noBeseHny. Hanpumep, yMeHbIIEHHE CBETOBOT'O JAHS B KOHIIE JIeTa BEET K PEKPAILEHUIO POCTa,
CTUMYJIMPYET OTJIOKEHUE 3alacHbIX MUTATEIbHBIX BEIECTB OPraHU3MOB, BBI3BIBACT y KHUBOTHBIX
OCEHHIOIO JIMHBKY, ONpeAENsieT CPOKH IPYNIUPOBAHUS B CTAU, MUTPALlUH, [IEPEXOI0B B COCTOSHUE
TIOKOSI U CIISTYKU.

YBeNn4YeHue JUIMHBI CBETOBOTO JHS, HA0II0JaeMO€e B KOHIIE 3UMBI M BECHOM, SIBIIsIETCS (pakTOpoMm,
CTUMYJIMPYIOIIMM TOJOBYIO (DYHKIIMIO, OCOOCHHO y MTHUIl U MIIEKOMUTAIOIIUX, ONPEAETSET CPOKU
LBETEHUS y paCTECHUI, Hal[PUMEpP OJIbXH, OPELIHUKA, MaThb-U-MAUEXH U JPYTUX.

3aKOHOMEpPHbIE U3MEHEHUS MOJI0XKEHHS 3eMJITU 110 OTHOIIEHHIO K CONHIy 00YyCIOBIMBAET Pa3HyIO
MPOJOJIKUTENBHOCTh OCBEIIEHHOCTH 3€MHOW MOBEPXHOCTU B PA3JNUYHBIX TreorpapuuecKux 30Hax.
3TO MOBJEKIIO 32 COOOH MOSABICHUE MPUCIIOCOOIEHHOCTH K )KM3HU B YCIIOBUSX MPOJOIKUTEILHOTO
1 KOPOTKOTO OCBEIICHMS.

JUTMHHBIN AeHb CTOCOOCTBYET HOPMaIbHOMY Pa3BUTHIO OPIraHU3MOB HAIIUX CEBEPHBIX 30H, U OHU
OOBIYHO Ha3bIBAIOTCA JUIMHHOAHEBHBIMU. Cpeau pacTeHM K HUM OTHOCSTCS: POXb, IMILIEHUIIA,
KJIEBep, HIUKOpUH, puasku, He3a0yaKku u 1p. OpraHnu3Mbl, pa3BUTHE KOTOPBIX MPOTEKaeT HOPMaJIbHO
IIPU COKPAIEHHOM CBETOBOM JHE, Ha3bIBAIOTCA KOPOTKOAHEBHBIMU. K MX 4MCITy OTHOCSATCS BUBI,
SABJIAIOIIMECS BBIXOALAMHU M3 IOKHBIX PallOHOB. ODTO Tpeurxa, MpPOCO, IMOACOIHEYHUK, acTphl,
T€OPTUHbI, TONUHAMOYp U Ap.

ITonoGHBIE TpyNIBI OTMEUAIOTCA U Yy HaceKoMbIX. KamycTHas OensiHka, Oepé3oBast MmsjieHUIa U
MHOTHE Jpyrue HOPMaJIbHO pa3BUBAIOTCA B YCJIOBHUSX JJIMHHOro JHSA. K KOpOTKOJIHEBHBIM
OTHOCSITCS: COBKH, CapaHua, TYTOBBIN IIETKOIPSII.

3Hasi peakliio BUAOB Ha MPOJOJIKUTEILHOCTh OCBEIICHUS, MOKHO BIIUSTh Ha CPOKU Pa3BUTHUS
opranu3moB. Hampumep, MOXHO YCKOPUTh WM 3aMEIJIUTh LIBETEHHWE PACTCHHH, pa3BUTHE
HAaCEKOMBIX U JIPYI'MX JKHBOTHBIX. YBEJIMUYUB OCBELICHHE KOPOTKOJHEBHBIX HACEKOMBIX, MOXHO
3aMeUIUTh Pa3BUTHE T'YCEHHUII, C YKOPOUEHUEM JIHS -- YCKOPUTh MPOXOXKACHUE CTauN JINYUHKU U
KyKOJIKH. [IpoaomknuTenbHOCTh OCBEIIEHNS KOPOTKOJHEBHBIX PACTEHUN MPUBOJIUT K YCUIECHHOMY
pPOCTYy HMX BEreTaTUBHBIX OPraHOB — CTeOJeH, JTUCThEB, YCHJICHHIO BETBIICHHS, HO LIBETEHUE U
CO3pPEBAHUE IUIOOB IIPH 3TOM 3a/1€PKUBACTCA.

KoneuHo, B mposiBIeHUN CYTOYHOM M CE30HHOM aKTUBHOCTH OPraHM3MOB IMPUHHUMAIOT ydacTHe
MHOTHe (aKTOpbl, HO BIMSHHE CBETa, OCOOEHHO MPOJODKUTEIBHOCTH CBETOBOTO THS, UMEET
Benylee 3HaueHue. VIMEHHO MpOJIOIIKUTENBHOCTh OCBEIIEHHOCTH ((oTomepruoa) sBiseTcs
CUTHAJIOM JJIs ITPOTEKAHUS KUZHEAEITEIbHBIX IIPOLIECCOB B Pa3HOE BpEMS roja.

B skosorun 3HaueHne OCBEMIEHHOCTH ONPEIENISIeTCS TPEMs aClIEKTaMu:

° [IponoKUTENBHOCTHIO

. HNHTEHCHBHOCTHIO
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. XapakTepoM (JUIMHON BOJHBI CBETOBOI'O ITOTOKA)

C npomoyKHUTENbHOCTBIO CBA3aH MAaKpOKIMMAT, a MHTEHCUBHOCTb M XapakTep IMOABEP KEHBI
CHJIbHOW M3MEHYHMBOCTH T10J1 IEHICTBHEM MECTHBIX (DAKTOPOB M CKa3hIBAIOTCS B OCHOBHOM Ha ME30-
U MUKPOKJIMMATe.

OKono2uyeckue epynnovl pacmeHuti N0 OMHOUEHUIO K CEenty.

IIo TpeGoBaHMIO K YCIIOBHSIM OCBELIEHHOCTH IPHHATO MAEIUTh PACTEHUs Ha CIeIyIolue

9KOJIOTMUYECKUE TPYIIIIBI:

1. CBeTooOMBBIC, WJIH TeIUOPUTBI — PACTEHUS OTKPBITHIX, IIOCTOSHHO XOPOIIO
OCBEIIAEMBIX MECTOOOUTAHUN.
2. TenemoOuBbIe, WM CIUO(DHUTHI — PACTEHUS HIKHUX SPYCOB TCHHCTBIX JIECOB, IELIEP U

r7TyOOKOBOJIHBIE PACTEHHUS; OHH IUIOXO HEPEHOCHT CHIIBHOE OCBEIIEHHE MPSMBIMU COJIHEYHBIMU
JTy4aMH.

3. TeneBbIHOCTUBBIC, WK (PaKyIbTATUBHBIEC TETUO(DUTHI, MOTYT IIEPEHOCUTDH OOJIbIIEE UITH
MEHbIIIee 3aTEHEHNE, HO XOPOILIO PACTYT U HA CBETY; OHM JIerye Jpyrux pacTeHUil nepecTpanBaroTCs
IO/, BIMSIHUEM U3MEHSIOUIUXCS YCIOBUM OCBEIIEHHOCTH.

Cpenu >KMBOTHBIX TaK)K€ pas3IMYalOT BHJBI CBETOIOOMBBIE ((pOoTOGUIBI) M TEHETOUBHIC
(potodoOkI); 3BpHGOTHBIC, BBIHOCAIIME IIUPOKUN TUANIA30H OCBEIIEHHOCTH, M CTEHO(OTHBIEC,
NEPEHOCAINE Y3KOOIPAaHUUCHHbIE YCIOBUS OCBELIEHHOCTH.

CBer /i1 KMBOTHBIX HEOOXOJMMOE YCIOBHE 3PUTEIBHOM OpHUEHTALMM B IPOCTPAHCTBE.
PasButne 3peHus y KUBOTHBIX IO MAPAUICIBHO C PA3BUTHEM HEPBHOM CHCTEMBI.

[elicTBre TeMnepaTypsl.

TennoBoil pexxuM — OHO U3 BaXKHEHIINX YCIOBHH CyIIECTBOBAHUS KUBBIX OPIaHU3MOB, T.K. BCE
(U3MOIOTHYECKHE TPOLECCHl B HHUX BO3MOXHBI JIMIIb NPU OINpPENeNEHHBIX TeMmmepaTypax. B
OCHOBHOM >KHBBIE OpPraHU3Mbl MOT'YT CYIIECTBOBAaTh TOJBKO B MHTEpBajie TeMiepatyp mexay 0 u
50*, T.K. 3TH TeMIiepaTypbl COBMECTHMBI C HOPMAJIBHBIM X0/I0M IIPOIIECCOB OOMEHA.

TemmneparypHblii (pakTop XapakTepu3yeTcsl SpKO BbIPR)KEHHBIMHU CE30HHBIMH U CYTOUYHBIMH
Koje0aHusMuU. JTo neiicTBUe PakTopa B pslie paloHOB 3eMIIM UMEET BaXKHOE CUTHAJIbHOE 3HaYEHHE
B PETYJSIMM CPOKOB aKTUBHOCTH OPraHM3MOB, oOecleyHBas UX CYTOUYHBIH M CE30HHBIH pexXuM
KHU3HH.

B xapakTtepuctuke TemmeparypHoro (akropa OYEHb BaXKHBI €ro KpaiHHWe IIOKa3aTellu,
MPOJOIDKUTETFHOCTh MX JEHCTBHSA, a TakKe TO, KaK YacTO OHHU MOBTOpSAIOTCA. V3MeHeHHs
TeMIepaTypbl B MeCTaX OOMTaHUsS, BBIXOJMIIME 3a TMpeleNbl TEPIUMOCTH OpPraHU3MOB,
COITPOBOKAAIOTCS UX MACCOBOW THOEIBIO.

3HayeHue TeMmIepaTypbl OCOOEHHO Ba)XKHO MPOSIBISETCS B TOM, YTO OHA M3MEHSET CKOPOCTb
MPOTEeKaHUd (PU3UKO-XUMUYECKMX IPOLIECCOB B KIETKaX, a »dTO OTpakaeTcsi Ha Bcell
KHU3HEeATeNbHOCTH opraHu3mMoB. OHa BIHsSET Ha aHATOMO-MOP(OJOTHYECKHe OCOOEHHOCTH
OpPTaHU3MOB, BIIHMSAET Ha XOJ (PM3HOJOTUYECKHUX IPOIECCOB, UX POCT, Pa3BUTHE, TIOBEJACHUE H BO
MHOTHX CITy4yasiX olpeJiessieT reorpaduueckoe pacpocTpaHeHUe pacTeHUH U )KUBOTHBIX.

[lo oTHoOmIEHHIO K TeMIepaType Kak HKOJIOTMYECKOMY (PakTopy BCE€ OpPraHu3Mbl MOTYT OBITh
paszeneHbl Ha TEIUIONMIO0MBBIE U XO0JI0AHOM00MBBIE. TermnomnoOuBeiMu (TepModUIaMn) SBISIOTCS
T€, YTO XOPOIIO PACTYT M Pa3BUBAIOTCS JIMIIb B YCIOBHSAX JTOBOJBHO BBICOKHX TEMIIEpaTyp, TOTIa
KaK XO0JIOJIOOO0MBBIE (KpUO(HIIBI) CHOCOOHBI XKHUTh B YCIOBHUSIX CPABHUTEIBHO HU3KUX TEMIIEPATyp
(HO 00s3aTENTHHO MOJIOKUTENBHBIX ) U HE BBIHOCSIT BHICOKHX.

Tepmoduiabl — 3TO MPEUMYIIIECTBEHHO OOUTATENN TPOITMYECKUX PAOHOB 3eMJITH, KPHODHUIIBI ke
HACEJISIOT YMEPEHHBIE W XOJIOHBIC 30HBI.

Hacrosimumu TepmModuinaMu SBISIIOTCS paCTEHHS — BBIXOIBI U3 )KapKUX TPOMMYECKUX PailOHOB.
OHU coBCEM He NMEePEeHOCAT HU3KUX TeMIiepatyp U ruoHyT yxxe pu O*C. Ilpu HacTymieHnn X0n00B
OHU HAYMHAIOT OOJIETh, M €CIU OXJIAXIECHUE MPOJIOJKUTENBHOE, TO PACTEHUS MOTYT OT
«IIPOCTYABD) IOTUOHYTH, XOTS (PU3NIECKOTO 3aMOpPAKUBAHUS UX TKaHEH He MpoucxoauT. [lpuanHoi
ru0enu B 3TUX CIIydasx 0ObIYHO SBISIOTCS HapyIIEHUS B OOMEHE BEIEeCTB.

BosibIIMHCTBO ~ HAa3eMHBIX  JKUBOTHBIX —  TepMo¢uiubHble. Cpeau  MHOTOYHCIIEHHBIX
0eCcro3BOHOUHBIX (TTAYKOOOPA3HBIX, HACEKOMBIX, MOJIJTIOCKOB, YepBEi), XOJIOIHOKPOBHBIX U
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TEIUIOKPOBHBIX MO3BOHOYHBIX MMEETCSl OYE€Hb MHOTO BUAOB (M Ja)e LENbIX OTPAJOB) JKUBYILIUX
UCKJIFOUUTENILHO B TPOIIHKAX.

MHorue opranu3mbl 00J1a1al0T TOPA3UTEIBHON CHOCOOHOCTBIO TMEPEHOCHTH OYEHb BBICOKYIO
Temnepatrypy. Tak, BepOIIOXKbsl KOJIIOUKAa MEPEHOCUT HarpeBaHue Bo3ayxa 1o /0%, HeKkoTopble
BOJIOPOCITH TIOCTOSIHHO JKUBYT B FOPSIYMX MCTOYHHUKAX MpH Temnepatype 75-82%*. Ilpu remmneparype
52* B ropsumnx ucrounnkax KannpopHun xKuBET ppiOKa MATHUCTHIA HUITPUHOAOH. HekoTopblie BU bl
KYKOB U 0abodek CcIoCOOHBI BBIICPKHBATH TeMmieparypy 45-50*, Takyr ke TemmepaTrypy
BBIJIEPKUBAIOT TMpecMbIKatonecs. OAHAKO TeMIIepaTypHbId ONTUMYM OOJBIIMHCTBA JKUBBIX
OpraHu3MoOB HaxoauTcs B mpenenax 20-25%, 1 nuinb y HeKOTOpBIX oOuTaTesel 04eHb JKapKUX CYXUX
paiioHOB, TEMIIEPAaTypPHBIN ONTUMYM XHU3HEAEATEIIbHOCTH HaXOUTCS B npenenax 25-28*.

JlJiss OpraHu3MOB HAIIMX YMEPEHHBIX U XOJIOAHBIX 30H ONTUMAIILHEI Temiiepatypsl o 10 mo 20%,
Hanpumep, y BeTpeHHMIIbI 1yOpaBHOM mpouecc (hoTocuHTe3a Harndoiee MHTEHCUBHO NPOTEKAET MU
10*C.

CriocoOHOCTB NEPEHOCUTH BBICOKHE TEMIIEPATYPhl OCOOCHHO yIMBUTENIbHA Yy PACTEHUH, T.K. OHU
B OTJIMYKE OT )KUBOTHBIX, HE MOT'YT IIYTEM NEPEMEILECHNS YUTU B MECTA, 3aIllUIIEHHBIE OT IIEPErpeBa.
MHorue )KUBOTHBIE C HACTYIUIEHUEM JKapbl YXOJAT B 0oJiee poXJaHble, CHIIbHO 3aTCHEHHBIE MECTa,
3a0MpaIOTCs HAa PACTEHHSI, 3aPBIBAIOTCS B IIECOK JI0 TIYOMHBI BIAXKHBIX U 00Jiee POXIIaJHBIX CIOEB,
3a0MparoOTCs B ILIEJIH, HOPBI, MOJ KaMHU. MHOrue OpraHu3Mbl MEpEeXOsIT Ha PEXUM C HOYHOH
aKTUBHOCTHIO.

PacTeHus1, He UMest TAKUX BO3MOKHOCTEI aKTUBHOT'O YKPBITHUS OT Kaphbl, IEPEHOCAT e€ Oaroaapst
0COOBIM TPHUCTIOCOOJICHUSIM B CTPOCHUH, (DHU3MOJIOTUM U PUTME JKU3HH. ITO COKpAIICHHE
IIOBEPXHOCTU Tela (JMCTOBBIE IUIACTUHKU — WIJIbI, LIETUHKHW, 4YElIyW); Pa3BUTHE BOJOCKOB,
CO3JIAIOIINX BOMJIIOYHOE MOKPHITHE; MOSBICHUE d()UPHBIX KEIEI0K U JIp.

Taxke pacnpocTpaHEHHBIM Yy PACTEHUH MKapKUX MECT SBISETCS CIIOCOOHOCTh BIAJaTh B
COCTOSIHME BBIHYXJEHHOrO nokos. [locieqnuil B Buje JeTHEN CISIYKM U TEIJIOBOTO OLENEHEHUS
IpPEJCTaBICH Y MHOIMX JKMBOTHBIX, OOHMTAIOIIMX B apHIHBIX YCJIOBUSAX. MHOrooOpasHble
MpUCIIOCOOJIEHHs] Pa3BUBAIOTCS y PACTEHUN M KMBOTHBIX, 00ECIIEUMBAIOLINE UM BBDKHUBAHUE U B
YCIOBUAX HU3KHMX TemmepaTyp. B Skytum, Hanpumep, Hepeako Moposbl nocturarotr 68070*C, a
JIepEBbsI U KYCTapHUKH, HE YKPBITHIE CHETOBBIM ITIOKPOBOM, OCTAIOTCS KUBBIMHU.

B TsKENBIX TepMalbHBIX YCIOBUSAX HAXOJATCS JKMBBIE OPraHM3MbI, OOMTAIOLIME B palOHAX
ApkTuky 1 AHTapKTUIBL e A0 10 MecsieB B roay JepKaTcsl OUeHb HU3KHE TeMIlepaTypbl (HIKe
60-70*). B AutapkTrae 00HApYKEHBI BOAOPOCIIH, HAKUITHBIC JINIIAHHHUKH, HOTOXBOCTKH, ITHHT BUHBI.

XoJio10CcTOMKAs CHOCOOHOCTh BUJIOB, TAKXKE KaK U )KapOCTOMKOCTb, CII0KUIIACh HCTOPUYECKH 1O/
BIIMSIHMEM YCJIOBUH OKpy»Katomiei cpeapl. OHa oOecrieunBaeTcs LEeNbIM psAOM IpUCHOcOoO0IeHNH Ha
KJIETOYHOM, TKAHEBOM M OPraHU3MEHHOM YPOBHSIX.

Knerounble ¥ TKaHeBbIE alaNTAllMU K HU3KUM TEMIIepaTypaM BbIPaXKatoTCsl B UBMEHEHUH (DHU3HKO-
XUMHUYECKOTO COCTOSIHMSI BEILIECTB, COAECPKAIINUXCS B KJI€TKaX. B HUX MOBBIIIAETCS] KOHLIEHTPALUS
pacTBOpPOB, YBEIMYMBAETCS OCMOTHMYECKOE [ABJICHHE KJIETOYHOIO COKAa, YMEHBIIAETCS MPOLEHT
CcBOOOIHOI BOJIBI.

He MeHee BaKHBIM NPHUCIOCOOJIEHHEM K BBDKHBAHHUIO NMPU HU3KHX TEMIIEpaTypax SBISETCS
OTJIOJKEHUE 3aMaCHBIX NMUTATEJIbHBIX BEIIECTB B BUJE BBICOKOIHEPTETUUECKUX COEIMHEHUN — XKHPa,
Macia, TIIMKOreHa u JIp.

VY JKHUBOTHBIX, OOMTaTeNel MONIAPHBIX 001acTel, BO3pacTaeT coJep aHue TIMKOreHa B MEYEHH,
MOBBIIIAETCST COJAEP)KAHME ACKOpPOMHOBOM KHCJIOTHI B TKaHAX TMOYeK. boibmioe ckormieHue
MUTATENbHBIX BEIECTB Ha0t0gaeTcsi B Oypoil >KUpOBOW TKaHHU, 0COOEHHO y dHBOTHBIX BITJAIOIINX
B CIISTUKY (K 3UMeE).

BaxHbIM mpHcrocOOEHHEM K TEPEeHECEHUI0 HH3KUX TEeMIIeparyp SBISIOTCS MHOTHE
MOBE/ICHYECKHE 0COOEHHOCTH OpraHn3MoB. OHM NPOSBISIOTCS B IEPEMEIICHUSIX )KUBOTHBIX B MECTa
c Oosee ONAroNpUATHBIMU TeMIepaTypaMu (MHUIpAalldM M MEpenéTbl), B U3MEHEHUSAX CPOKOB
AKTUBHOCTH M B TIEPEXO0/I€ HA MUTaHKUE OoJiee KaopuitHoM nuteil. Hampumep, 6enku B TEI0E Bpems
rojia moenaroT 6osee cra BUA0B KOPMOB, 3UMOM MUTAIOTCS B OCHOBHOM CEMEHAMM XBOMHBIX,
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Oorateix skupamu. OJeHH, Toedasl JIETOM TJIABHBIM 00pa3oM TpaBbl, 3UMOW IHTAIOTCS TOYTH
UCKJTFOYUTEINILHO JIMIIAHHIKAMHE, B KOTOPBIX COJICPKUTCSI MHOTO OCITKOBBIX, )KUPOBBIX H CaXapUCTHIX
BEIIIECTB.

BaxxHbl B TIepe3WMOBBIBAaHHH TaKXE BBIOOP MECT JUIS JKWIWIIA, YTEIUICHUE THE3M U yOSIKHUII
CYXUMH JIUCTBSIMH, ITyXOM, YIUIyOJIEHUE HOP M 3aKPhIBAaHUE BXOJIOB B HUX, IPUHATHE 0COOO0H MO3BI
(OOBIYHO CKpPYYMBAaHHE KOJBIIOM M YKYTHIBAHHE XBOCTOM), COOMpaHHE B TPYNIbI (CKyYHMBaHUE) B
MIEPHOJ] XOJOI0B, KOTOPHIE HAOIIOMAIOTCS U Yy XOJOJHOKPOBHBIX KUBOTHBIX TEpe]] 3aJIeTaHUEM B
3MMHIOIO CIISTYKY.

[ToBenenueckue, mMopdosiornueckue U (U3HOIOTHUSCKHE MPHUCTIOCOOICHUS TPOSBISIOTCS Yy
OpPraHU3MOB Ha BCEX CTAIUSIX OHTOTEHETHYECKOTO Pa3BHUTHs, 0OecreunBasi BbDKHBAHHUE BUJIOB B
MecTax OOUTaHus.

J1J1st KaXKI0T0 BU/Ia MOXKHO YCTAaHOBUTH:

J HwxHIO0 JIeTanbHyI0 TeMIepaTypy, Wi TeMIepaTypy rHOeinn oT X0Ioa;

J BepxHro10 sieTanbHyI0 TEMIEPATypy, WIK TEMIIEpATypy T'HOenu OT IeperpeBa;

J MuHnManbHyI0 3QQEKTHBHYIO TeMIIEpaTypy, T.€. CaMyl0 HHU3KYI0 TEMIIeparypy, MpH
KOTOPOI OpraHu3M MOKET OCTAaBaThCS )KUBBIM, BEsl JUTUTEIbHYIO AKTUBHYIO KU3Hb;

J MakcumanbHyo 3(pQGEKTUBHYIO TeMIeparypy, T.€. Hauboyiee BBICOKYIO TeMIepaTypy,
COBMECTHUMYIO C JITUTENIbHON aKTUBHOW KU3HBIO;

J Temmepatypy olLlenieHeHUs OT X0JI0/1a U TEMIIEpaTypy OLIENCHEHUs OT JKapbl;

J OnTuManbHyIo MpeIIoYUTaeMyI0 TEMIIEPATypy, KOTOPYIO HILET KUBOTHOE.

CreHOoTepMHBIE BUIbI IEPEHOCAT JIUIIb OTPAHUYEHHBIE KOJIEOAHUS TEMIIEPaTypbl; 3BPUTEPMHbIE
BUJIbl BBIHOCAT 3HAYMTEIbHBIC M3MEHEHUs TemIeparypbl. MeraTtepMHble BUABI (CTEHOTEPMHBIE
TEIUIOI00MBBIE) MPUCIOCOOIEHBl K BBICOKMM TEMIIEpaTypaM, a MUKPOTEPMHBIE (CTEHOTEPMHbBIE
XO0JIOZIOBBIHOCIIUBBIE) — K HU3KUM.

JleficTBrE BIaKHOCTH.

B xu3HKM OpraHM3MOB BOJa BBICTYIAET KaK 4Ype3BbIYAHO BaKHBIA 3KOJOTMYECKUH (akTop.
N3BecTHO, yTO 0€3 BO/IBI HET XU3HH. JKUBBIX OPraHU3MOB, HE COJIEpKaIlUX BO/Y, Ha HalIeHIIIaHeTe
He HalieHo. Bce mponeccsl nutanus, JbIXaHus, BbIJIEICHUS, T.€. BECb OOMEH BEILECTB, IPOTEKAIOT
TOJIBKO C y4yacTueM BoJibl. HeoOxoanmoe koanuecTBo, TpedyeMoe OpraHu3MaMu, 4acTo SIBISETCS
OTpaHUYMUBAIOLIUM (DAKTOPOM B KU3ZHEJEATENBHOCTH BUA, 00YCIOBIIMBAIOIIEE €r0 PacCeleHue U
YHUCIEHHOCTb. ['0BOpsl 00 3KOJIOTMYECKOM JIEHCTBMM BOJIbI B HA3€MHOW Cpejl, BaXXHO YYUTHIBATbH
KOJMYECTBO BOJABI; (PU3UYECKOE COCTOSHUE; OCOOEHHOCTH pacIpellelieHHs] Bjard Ha CyIIE;
BJIQKHOCTB MOYBHI U JIp. — BCE ATO BBI3BIBAET MPUCIOCOOUTENBLHBIE PEAKI[MH OPTraHU3MOB.

BaxHpIMM B JKHM3HM OpPraHU3MOB SIBIISIFOTCS U OCOOCHHOCTH pacHpellelieHHs] BJIard B TEUEHUE
rojia — BBINAJAIOT JM OCAAKU B 3MMHee WM JieTHee BpeMs. OOMIIbHBIE OCa/IKH, BBINAJAIONIUE B
XOJIOJTHOE BpeMsI Tofia, MPAaKTUYECKU HETOCTYITHBI pACTEHHSIM, TOT/Ia KaK JJa)ke MaJlble 0CaKU JIETOM
OKa3bIBAIOTCS JKU3HEHHO HEOOXOTUMBIMH.

CrnenyeT yuuThIBaTh U XapaKTep BbIMAJAIONIUX 0CaAKOB. M3BecTHO, UTO IETHUI A0XK/1b, XOPOILIO
YBIQXKHSIOMNNA TOYBY, Oosee 3 (PeKTUBEH JyIsl pacCTEHUH, YeM JIMBEHB, HECYIIIHI MMOTOKX BOABL. B TO
’Ke BpeMs 3aTAHYBIIMECS HAJ0Jr0 MOPOCSIIUEe TOXKAM HEOJaronpusTHO CKa3bIBAIOTCS Ha
KHU3HEICSATEIbHOCTY MHOTHX JKMBOTHBIX, OCOOEHHO HACEKOMOSIHBIX NTUI (B HEpUOL
BBIKAPMJIMBAHHUS [ITEHIIOB).

CyllecTBEHHBIM B XapaKTEpUCTHKE HKOJOTHUYECKOW poiu (hakTopa BIAKHOCTH SBISETCS
MIPOJOJIKUTENEHOCTD BBIMA/IEHUsI OCaJIKOB U TO, KaK J0JT0 JIS)KUT CION CHEra, JibJja WU MaBOIKA.

VYCioBHsI BOIHOTO PEeXMMa CKa3bIBAIOTCS HA BHEIIHEM OOJHMKE OpraHW3MOB, HA UX BHYTPEHHEM
CTPOEHHH, TOBEJCHUH U Ha BCEX MPOIECCax KUIHEACSITETbHOCTU. JTU MPUCIIOCOOIEHUS SKOJIOTH
JeNsAT Ha Mopdoaoruyeckue, (GU3noJI0rHIeCKUe U OBEJCHUECKHE.

K wmopdonornyeckum mnpucocoOIeHUsIM OT BBICBIXaHUS MOKHO OTHECTH OCOOEHHOCTH
CTPYKTYpPbl TIOKPOBOB (y pPacTeHHH — BOCKOBOE IOKPBITHE, PACIHOJOKEHHWE YCTHUI, IIETHUHKH,
BOJIOCKH), (Y HACEKOMBIX — CTPOEHHUE TpaxeallbHbIX OTBEPCTUH; y PENTHINNA — OTCYTCTBHE XKENE3,
HaJIMYUeE POTOBBIX YELIyH).
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K uucny puznonorndeckux NpucrnocoOIeHuH K )KU3HHU B 3aCYIIIMBBIX YCIOBUAX MOYKHO OTHECTH:
3aracaHyue OOJBIIOr0 KOJMYECTBA B TKAHAX PACTEHUH M JKUBOTHBIX, Pa3HOOOpAa3HbIE CIIOCOOBI
yaepxaHus e€ B opranusme. BaxXHBIM IpUCHOCOOTIEHHEM SBISIETCS CHOCOOHOCTH OPraHWU3MOB
BBIJICJIATh META0O0IMUYECKYIO BOY, 00Pa30BaHHYIO 3a CUET AUCCUMMIISLIMU KHUPOB.

MHuorooOpa3Hbl MPUCTIOCOOICHHS TOBEIEHYECKOT0 XapakTepa. Y )KMBOTHBIX 3TO 0OCOOEHHOCTH,
obecreynBaroIue BbIOOP MECT, 3alUUIEHHBIX OT BBICBIXaHUS, MUIPALUU B OOjiee BIaKHbIE CIOU
IIOYBBI, 3aPbIBAHUE B MIOACTUIIKY, OTJIET C HACTYIJIEHUEM CYXOCTH K JIECOHACAKICHUSIM.

OpraHusmsbl, He CIIOCOOHBIE COKpallaTh UCHApeHue, 00a1aoT 0ObIYHO HOYHOM aKTHBHOCTBIO,
npeObIBask THEM B HOPAX WM 3apBIBAsICh B MECOK.

Kak npucnocoGnenue K BbDKMBAHUIO B IIEPUOJ] 3aCyXH BBICTYIAET JIETHSAA CIITUKa U AMaIay3a y
KUBOTHBIX M COCTOSIHHE BBIHY)KJCHHOTO TOKOS y pAacTeHH. DTU SBJICHUS OOBIYHBI B KU3HH
oburtarenel MyCTbIHb U CYyXHUX CTEIICH.

OueHb BaXKHBIM MTPUCIIOCOOJICHUEM K CYXOMY KIIMMATY SBISICTCS CBOCOOPa3HBI PUTM CE30HHOTO
pa3BuTHs opraHu3MoB. Hampumep, MHOrue pacTeHusl CTeled HCHONb3ys BECEHHIOI BIary,
YCIIEBAIOT B OYEHb KOPOTKHE CPOKH (3a 12-30 mHei) mpopacTh, OTIBECTH U chOPMUPOBATH TLIOIBI U
ceMeHa. Takue OJHOJETHUE pAcCTeHUs Ha3blBalOTCA 3demepamu. DdemepamMu MOryT ObITH U
HACEKOMBIE, paKoOOpa3HbIe U Jaxe pbriObl. Hampumep, 10)KHOAMEpUKAHCKUE Kapro3yOble KUBYT B
pekax, 00pa30BaHHBIX JIMBHEBBIMHU JIOKISIMU. B TeueHune HECKOJIBKHUX MECSIEB, IIOKA CYIIECTBYIOT
9TH PEKH, PbIOBI YCIIEBAIOT MPOUTH TOJHBIA IUKJ PAa3BUTHUS: U3 UKPBI BEIBOJSATCS MaJbKH, KOTOPHIC
OBICTPO PacTyT, pa3BUBAIOTCS /10 B3POCIBIX U BHIMETHIBAIOT UKPY. C HACTYIJICHUEM 3aCyXHU POAUTENIN
THOHYT.

Ilo oTHomeHut0 K (HAaKTOpy BIAKHOCTU CPEAM CYXOINYTHBIX OPraHU3MOB Pa3IHYaOT
rurpoduiibHbIe (BIAaronoOuBbie), Me30(WIbHbIE (TMPEANOYUTAIONINE YMEPEHHYIO BIIQXHOCTH) U
KcepoduiibHbIE (CyXx0omo0uBbIe). Boaubiii 00MeH y HUX co cpefoi pazinyeH. OOBIYHO OH MPOTEKAET
WHTCHCUBHEE Y THTpOodMIOB U ciabee y kcepodmioB. [IpumepoM rurpoduiaoB MOTYT CITYKUTbH
MOKpHUIIbl, HOFOXBOCTKM, KOMaphl, Y>)KH U Jip. Bce OHM HE BBIHOCAT 3HAUUTENBHOI'O BOIHOIO
nepuIuTa U IUIOXO TMEPEeHOCIT Jake KpaTKOBpPEMEHHYI0 3acyxy. Hacrtosimumu kcepodunamu
SIBJISIFOTCS] TEPMUTBI, BapaHbl, BEPOJIIOIBI.

VY pacTteHuil Tak)Ke CYIIECTBYIOT Y€pThl MPHUCIOCOOIEHHOCTH K >KM3HM B MECTOOOMTAHMSX C
OOJIBIIIMM MJTH MaJIbIM KOJIMYECTBOM BJIard. B 3aBUCHMOCTH OT 3TOr0 Cpeliy CyXOMYTHBIX pacTeHUI
pa3aMyaoT SKOJIOIMUYECKUE TPYIIbL: TUTPO(UTOB, ME30(UTOB U KCEPOPUTOB.

. I'urpoduter — pacrenus, oOuTarONe B MECTaX, IJ€ B MOYBE U B BO3AYXE MOCTOSIHHO
HMMEEeTCS MHOTO BJIary.

. Me3oduThl — pacTeHUs YMEPEHHO BIAKHBIX MECTOOOUTAHUMN.

. Kcepodursr — 310 pacteHus, mpucrnocoOMBIINECS K KU3HU B MECTOOOUTAHUSIX C

34CYHUIUMBBIM KIIMMATOM.

JlelicTBrE BTOPOCTENEHHBIX KINMATHYECKUX (haKTOPOB.
1. Berep. lMeer mpexzae BCEro KOCBEHHOE 3HAYEHUE — OH MOHMKAET WJIM ITOBBIIIAET
Temreparypy. BeTep yBenmnuumBaeT Takke CKOPOCTh HCIapeHUs W oO0JagaeT, CleI0BaTeIbHO,
HCCYIIAIONINM JIeHCcTBUE. BeTep criocoOCTBYET pacCeeHn0 HACEKOMBIX.

2. ATmocdepHoe naBieHHE. AKTHBHOCTh HACEKOMBIX CTAHOBHUTCS BHINIE IMPH HU3KOM
aTMOC(epHOM JIaBJICHUH, HaIIpUMep nepe]] Oypeil.

3. WNonuzanus atMmocdepsl.

4. DnexkTpuyeckoe moje. B 3aBUCUMOCTH OT BEJTMUYUHBI 1OJII OHO OKa3bIBaeT JEWCTBUE HA

HACEKOMBIX, Ha MBIIICH U JTIOJCH.
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JIEKLINA 7.
OCHOBHBIE CPEJIbI JKU3HA

MpbI 4acTO IPOTHUBOMOCTABISIEM KMBOE HEKMBOMY. HO HecMOTpsi Ha TO, YTO JKHUBYIO NPUPOIY
II04THU BcCeraga JICTKO OTINYNUThL U OTACIUTH OT HG)KHBOﬁ, OHM HC CYHCCTBYIOT pas3saciibHO.
CoBeplilIeHHO OYEBUHO, UTO KHU3Hb 0e3 (hru3nuecKkoi cpeabl HEBO3MOXHA. BiusHue, okazpiBaeMoe
KUBBIMH CYIIECTBAMU Ha (PU3UYECKYIO Cpely, MEHEee SIBHO, OJJHAKO OHO MMEET CTOJIb JK€ BAXKHOE
3HaYEHUE I COXpaHeHus Ku3HU Ha 3emiie. CBONCTBA MMOUBbI, aTMOC(]Ephl, 03EP U OKEAHOB, a TAKKE
Pa3HOOOPA3HBIX OCANKOB, MPEBPATHBIIUXCS B MOPOIY MOJ JEHCTBUEM TI'€OJOTUYCCKUX (hAaKTOPOB,
YaCTUYHO OOYCIIOBJICHBI KU3HEACITEIbHOCTBIO PACTCHHH, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

JKu3Hb MOIHOCTBIO 3aBUCUT OT (I)HSHHGCKOﬁ CpCAbl: BO-TICPBLIX, OPraHU3MbI MTOJYYAIOT MMUIY U3
TOW cpeabl, a BO-BTOPBIX, PACIpPOCTPAaHEHHE PACTEHUH W >KUBOTHBIX OrPAHMYMBACTCS HUX
BBIHOCIIMBOCTBIO K (pr3nyeckuM ycinoBusM. JKapKuil ¥ CyXoil KIIMMaT MyCThIHU MPETATCTBYET KU3HH
B Hell OOJIBIIMHCTBA OPraHU3MOB, TOYHO TAKXKe KaK MU3-3a KECTOKOIO X0JI0/1a B OJSIPHBIX 00IaCTAX
O6I/ITaTB B HUX MOTYT JIMIIb OYCHb HEMHOT'UC, Han0oJIee BLIHOCIUBBIE BHU/BI.

®opma U PyHKIIMH )KMUBOTO OPraHU3Ma TaKXkKe ONpeAesatoTcs GU3NUYECKUMU YCIOBUSMU CPEbL:
TaK, PBIOBI, JJI TOrO, YTOOBI OBICTPO IUIABaTh B BOJIE, OOJIAJAIONICH BSI3KOCTHIO M IUIOTHOCTHIO,
JOJKHBI UMETh 00TeKkaeMyro (opMy, MPEANUCHIBAEMYIO 3aKOHAMU TuapoauHamMuku. CopepkaHue
KHCJIOpOJia B BO3nyXxe, paBHOe 21%, ompenenseT BEpXHIOI TPaHUILy CKOPOCTH METabOIMYECKUX
MIPOLIECCOB Y KUBBIX OpraHu3MoB. [1o700HBIM k€ 00pa3oM CHOCOOHOCTh PACTEHHMM U >KUBOTHBIX
paccemBaTh TEIUIO MPHU IMOMOIIM TAKMX YHUCTO (PU3MYECKHUX IMPOIECCOB, KAK OXJIAXKICHUE 32 CUET
WCIapeHus, TEIJIONPOBOAHOCTh U U3IIyUYEHHUE TEIUIa C MOBEPXHOCTH Tella B OKPYKAIOIIYIO CPELy,
OrpaHNM4uBarOT YPOBCHb UX aKTUBHOCTHU U UX Hpe6I)IBaHI/I€ noa NpsAMbIMU COJTHCUYHBIMU JIydaMU.

KuzHenesTenbHOCTh OPTaHU3MOB B CBOIO OYEpEeb OKA3bIBACT BIMSHKE Ha (PU3UYECKYIO Cpeny,
¥ HEPEAKO 3TO BIHMSHHE OYEHb CYIIECTBEHHO. KMCIIOpo, KOTOpPBI MBI MOTPEOIIsieM MpU KaxI0M
BJIOXE, BBIJIEISIETCS TJIaBHBIM 00pa3oM 3eJIEHBIMH pacTeHUsIMH B mpolecce porocunresa. Jlo Toro
KaK B TIEPBUYHOM OKEaHE MOSBUIINCH 3€JIEHBIC pacTeHUs, aTMocdepa 3eMIIM COCTOsIa B OCHOBHOM
M3 MeTaHa, aMMHakKa, BOJSHBIX MapoB M Boaopona. Koryma mepBble BOJHBIE PACTEHUS CTalu
HUCIIOJIE30BAaTh COJTHEUHBIN CBCT, B KQUCCTBC UCTOYHUKA SHCPTHUHU, OHU HAYAJIN BBIACIIATH KUCIOPOA,
4acTb KOTOPOTO OCBOOOXKJanach M3 OKeaHa M HakaruiMBalach B arMmocdepe. Ha mpotsokenun
MOCIICAHUX JBYX MUWUIHAPJOB JIET, OOJbINAs YacTh BOJIOPOJA, COJEPIKABIIETOCS B TEPBUYHOMN
atMocepe 3emiH, yneTydyuinach B KOCMHYECKOE MPOCTPAHCTBO. YTIIEPOJ, BXOAMBIIUNA B COCTaB
MCTaHa aTMOC(l)CpBI, M a30T aMMHaKa aCCUMUIIUPOBAJIUCh PACTCHUAMH, U UX MCCTO B aTMOC(i)Cpe
YaCTUYHO 3aHsUT KUCIOPO/I, BBICBOOOKIAIOIINICS B TIpoliecce POTOCHHTE3A.

He menee BaxxHOE BIMsSHHE OKa3bIBAKOT PACTEHUs HA CBOMCTBA IMOYBBL. VIX KOpHM IIPOHMKAIOT B
TPEIIMHKH, JJa)Ke€ caMble MaJIeHbKUE, U CIIOCOOCTBYIOT M3MENBUYEHHIO MOPOJbl. bakTepuu u rpudsl
YCKOPSIIOT ~BBIBETPUBAHWE TOPHON MOpoabl. ['puOBl BBIAENSIOT KHCIOTHI, PACTBOPSIOIINE
IMUTATCIIBHBIC MHUHCPAJIIBHBIC BCIICCTBA, KOTOPBLIC 3aTCM BBIMBIBAIOTCA W3 MOPOMHI, ocita0isia eé
KPHUCTAJUIMYECKYIO CTPYKTYPY M YCKOPsIsl €€ pa3pylleHue. [ HUIomMe paCTUTEIbHBIE OCTATKN TAKXKe
BBIICTISIIOT KHCIIOTHI, KOTOPHIE BBI3BIBAIOT XHMHUYECKOE BBIBETPHUBAHUE, a YACTHIIBI JETPUTA
WU3MEHSIOT (PU3WYECKYIO CTPYKTYpY TOYBEL. JKMBOTHBIC, B CBOIO OUYEpE/lb, YUACTBYIOT B IpoIlecce
Mo4YB00Opa30BaHMs, MPOPBIBasi B 3€MJIE HOPBI M XOJbI, BBITANTHIBas €€, a TakKe BHOCA B Heé
IKCKPEMEHTHI.

Ponb pacTeHmii ¥ KUBOTHBIX B COXPAaHEHHUHU CBOMCTB TMOYBHI BBICTYNAET OCOOCHHO SPKO MpHU
HapylieHuu cooOriecTB. [IpuMepoM CIyXKUT BO3HUKHOBEHHUE MBUIBHBIX Oyph. B 3acymimuBeIX u
BETPEHHBIX pailoHaX TOJBKO OOIIMpHAs KOpHEBas CHCTEMa €CTECTBEHHOH pacTUTEIbHOCTU (B
OCHOBHOM MHOTOJIETHUX 3JIAKOBBIX TpPaB) 3aKperuisuia MOYBy, yAepkuBas €€ Ha mecre. Korma ke
3C€MJII0  pacraxajiv, IpEBpaTUB LCIWHY B I10JIs1, MHOT'OJIECTHHUKU CMCHHUIIMCHh OJHOJICTHUMU
CENIbCKOXO03SHUCTBEHHBIMU KYIBTYpaMU C TOPa30 MEHEe MOIIHON KOPHEBOW CUCTEMOM; K TOMY Ke
TIOJISI ©KETOJTHO TepenaxuBaiid. HecKoIbKo JIeT 3aCyXH MPHUBEITH K OCIA0JICHUIO pOCTa PACTCHUHN U
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K MPEBPAIIECHUIO TIOBEPXHOCTHOT'O CJIOSI IIOYBBI B TOHKYIO MbUIb. DTO U MPHUBEJIO K BOSHUKHOBEHUIO
MIBUIEBBIX OYPb.

PacTenus okasplBalOT BIMSHUE Ha JBUXKEHHE BoJA. Boja He ckammBaeTcs B TeX MecTax, IIe
BBINAJAIOT A0/, HHaue Pa3aHckas 00s1acTh 3a BpeMsl AKHU3HHU OJTHOTO MOKOJIEHHS! 0Ka3aJlach Obl MOA
BO/IOM Ha riryOouHe 60 M. 4acTh BOJBI CTEKAET MO MOBEPXHOCTH MOYBBI MIIM MIPOCAYNBACTCS CKBO3b
JIeKAIYIo 1101 Hel IOpOoAY B PEKH, 03€pa U B KOHEUHOM cuéte B okeaH. OcTaabHas BOJIa UCIIapseTcs
C MOBEPXHOCTH IIOYBBI U C JINCThEB. B JMcTOManHbIX Jiecax IJIOLAAb JUCTOBOM MOBEPXHOCTH B
cpeaHeM B 4 pa3a 00IblIe TOBEPXHOCTH 3€MJIH, T.€. Ha KaX/IbIi reKTap JeCHOM MOYBBI IPUXOJUTCS
4 ra nucroBoi moBepxHOCTH. CenoBaTeiabHO BOJA HMCHAPSETCS TVIABHBIM 00pa3oM pacTEHHUSMHU.
Korna neca BeipyOaror, 6osbllasi yacTb BOJbI, KOTOPas B HOPMAJIbHBIXYCIOBHAX HCHapsiach Obl
JUCTBSIMU, BMECTO 3TOrO0 CTEKAaeT IO MOBEPXHOCTH 3€MJIM B PEKHU. YHHUUTOKEHHUE JIECOB, HE
COIIPOBOKIAEMOE MEPAMH 110 UX BOCCTAHOBIJIEHUIO, IPUBOIUT K YBEIMUEHUIO [ABOJKOB, YCUIICHUIO
9PO3UM U OTJIOKEHUIO WJIa, a TAaKK€ K BBIMBIBAHMIO MUHEPAJIbHBIX IUTATEIbHBIX BEIIECTB U3
00Ha)KEHHOM MOYBBI.

Hcnapenue Bobl C JINCThEB PACTEHUM CIIOCOOCTBYET yAEP>KAHMIO BJIard B JAHHON MECTHOCTH,
T.K. OosblIas 4acTh BOJSHBIX MApOB OBICTPO KOHJACHCHUPYETCS M BbINAJACT MOOIU30CTU B BUJE
NoX7s. B HEKOTOphIX 00JacTsIX, B YACTHOCTU B TPOIMKAX, HAJIUYHUE JIECHOTO MOKPOBA IMOBBIILIAET
KOJINYeCTBO 0OcagkoB. CBelieHHE JIeCOB Ha OOJBIIMX IUIOMIAJAX B CEIbCKOXO3SIMCTBEHHBIX LEIAX
IIPUBEJIO B PSAJIE MECT K 3HAYUTEIILHOMY YCUJICHUIO 3aCyLIUIMBOCTU KJIUMaTa.

BoaHnas cpena.

XKuznp 3aponunach B okeaHe. B Menkux npuOpexHBIX BOJAX YCIOBHS JUIsl BOBHUKHOBEHUS
NEPBbIX TPYNI PacCTEHUI U KUBOTHBIX U JAJIS Pa3BUTHs UX Pa3HOOOpa3us ObUIM OJaroNnpHUsITHBIMU:
OTHOCHUTEJIbHOE IIOCTOSTHCTBO TEMIIEPATYPhI U CONEHOCTH, OOMIIME COJTHEUHOTO CBETA, PACTBOPEHHBIX
ra3oB U MUHEpaJIbHBIX BellecTB. biaronaps cBoeil BBITAJIKUBAIOLIEH CUIIe BOJA OJMHAKOBO JIETKO
MO/IIEPKUBAET KaK TOHKUE CTPYKTYPBI, TAK U MACCUBHbBIE OPTaHU3MBI.

K ducny cBOWCTB BOABI, KOTOpbIE MOYTH BCELETIO ONpPEAensioT GopMy M (QYHKIMHM BOJHBIX
OpPraHU3MOB, OTHOCATCSI Takue €€ CBOMCTBA, KaK IUIOTHOCTH (mpumMepHO B 800 pa3 mpeBbllIaromias
IUIOTHOCTh BO3/lyXa) M CIIOCOOHOCTb pACTBOPATh Tra3bl M MHUHEpalibHble BemecTBa. Bopaa
MIPEJICTaBIsIeT BCE, UTO HYKHO JUISl KU3HU; OOJIBIIMHCTBO MOPCKHUX OPraHU3MOB HE3aBUCUMBI OT
HaxXo/dIIerocs MoJl HUMU JHA, 32 MCKIIOYEHHEM TeX, KTO HCMOJb3yeT ero (Ha MEIKOBOJAbSX) B
KayecTBe cyOcTpaTa /Il IPUKPEIICHHSI WU 3apbIBaHUS B HETO.

Boanas cpena nonaep:kuBaeT HaXoAsIMecs B Heil OpraHu3Mbl, OHAKO, B OOJIBIIMHCTBE CIy4aeT
IJIOTHOCTD JKMBBIX TKAHEH BbIIIE, YEM IUIOTHOCTh COJIEHOM MM PECHOM BOJIbL. Y BOJHBIX KUBOTHBIX
U pacTeHUil B TMpoliecce HBOJIOIHMHM BBIPA0OTAIOCh MHOMKECTBO Pa3HOOOPA3HBIX CTPYKTYD,
MPEMSITCTBYIOUINX MOTPYKEHHUIO WM 3aMEJUISIIOIINX ero. Y pbl0 UMEIOTCs IlaBaTelbHbIENY3bIpH —
HeOoJIblIIMe, HAMOJHEHHbIE T'a30M MEIIKH, HaxXOsIIUecs B TMOJOCTH Tejla M HpUONIMKaromue
YAETbHBIM BeC pbIObI K YAEIbHOMY BeCy BOAbL. Y OYpbIX BOAOPOCIEH, pacTylIMX B MEJIKHX
NpUOPEXKHBIX BOJAX, MMEIOTCS BO3IYIIHbIE MY3bIPH, BBIIOJIHSIOIIME AHAIOTUYHYIO (DYHKIHIO.
MuKpOCKOIUYECKHE OAHOKJIETOYHBIE BOJOPOCIM COJAEpKaT MeJbYallliie KareiabKu Macel,
IJIOTHOCTH KOTOPBIX HUXKE MJIOTHOCTH BOJBI.

BboicTpo mnepenBuraromuecs BOAHBIE OPTaHU3Mbl JOKHBI MMETh 00Tekaemyro (opmy, 4To
MO3BOJISIET UM YMEHBIIUTH COMPOTHUBIICEHUE, UCHBITBHIBAEMOE IPU MEPEMEIIEHNN B TaKOH BA3KOU
cpele, Kak Boja. Bo3iyx okas3pIBaeT ropasio MEHEE CUIIBHOE CONIPOTUBIIEHNE IBUKEHHIO, IOCKOJIBKY
€ro BsI3KOCTh Oosiee yeM B 50 pa3 HUXKe BI3KOCTH BOJIBI.

Bona obGnamaer Oonblueil BhITANKUBArOIIEH CHIION, YeM BO3JyX, MOATOMY CHJa TSDKECTH
OTpaHMYMBAET MaKCUMaJbHbIE pa3Mephl BOJHBIX OPraHU3MOB B MEHbIIIEH CTENIEHH, YeM Ha3eMHBbIX.
Camble KpyTHbIE Ha3eMHBbI€ )KUBOTHBIE BBITISAIAT KapJIuKaMH 110 CPABHEHUIO C HEKOTOPBIMU KUTaMH,
JOCTHTAIONIMMHE B JTUHY cBbItie 30 M 1 o6anatomumu maccoit 6osee 100 T (Macca KpyITHBIX CIIOHOB
Bcero 7 ToHH). Ho, HecMOTps Ha TO, YTO KUTHI IBIIIIAT BO3/yXOM, OKa3aBIINCh HA Oepery, OHU OBICTPO
HAYMHAIOT 3a/IbIXaThCs, T.K. UX JIETKUE CIUTIONIMBAIOTCS MOJ] IaBJICHHEM OTPOMHOM Macchl Tena. s
Ha3eMHBIX JKMBOTHBIX XapaKTEPHBI KECTKHE CTPYKTYpHI, Onarogaps KOTOPHIM OHM COXPAHSIOT
(GbopMy MU IOJIOKEHHE Tejla, HECMOTPS Ha ICHCTBUE CHUIIBI TSXKECTH.
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Kaxapiii BHyTpEHHHI CKENET MO3BOHOYHBIX, XUTHHOBBIA HAPYKHBIM CKEJIET HACEKOMBIX, KECTKUE
LEJUTIONIO3HBIE CTEHKU PACTUTENbHBIX KIETOK — BCE ATO CTPYKTYpbI, HECYIIHE OJHY U Ty XK€,
OMOpPHYI0 (YHKIHIO. Y BOJHBIX XHBOTHBIX KECTKHE CTPYKTYPBI CIYXKaT OOBIYHO ISl 3aLUTHI
(pakoBHHA MOJUIIOCKOB) WM JAJISl MPHUKPEIICHUS MBI (HaHIUPb PaKOOOPa3HBIX WM KOCTHBIM
CKeJIeT pbI0), a He JUIsl MOJAep>KaHusl Beca Tea.

CriocoGHOCTh BOJIbI K MOTJIOIIEHHIO U PACCEUBAHMIO CBETA JOCTATOYHO BHICOKA M 3TO CHIIBHO
OTpaHUYMBAET TJIyOMHY OCBELIAEMOW COJHIIEM 30HBI oOKeaHa. llockombky It (hoTOCHHTE3a
HeoO0XO0JIUM CBET, IIyOMHa, Ha KOTOPOW B OK€aHE MOXKHO BCTPETUTh PACTEHUS, TAK)KE OIpPaHUYCHA;
OHU OOWTAIOT TOJIBKO B OTHOCUTENIFHO Y3KOW 30HE, KyJla NMPOHUKAET CBET U TJe MHTEHCUBHOCTh
(dboToCHMHTE3a MPEBOCXOIUT MHTECHCUBHOCTh AbIXaHUs pacTeHuil. KpynmHble GeHTOCHBIE BOJOPOCIU
BCTPEYAIOTCS TOJIBKO BOJIM3H MAaTEPUKOB, /i€ TIyOrHA BO/IbI He npeBbimaet 100 M. B Oosee MEIKUX
MpUOPEKHBIX 30HAX BCTpedaeTcs (PUTOIIAHKTOH.

Y MeNKHUX BOJHBIX OPraHU3MOB KHUCIIOPO/ MOCTYIAET B TKaHU 3a CuéT audy3un u3 okpyxaromei
ux cpeabl. Kucinopos B Boze mioxo pactBopsieTcsi. PacTBopuMocCTh KHCIOpOia B BOJE CHHKAETCS C
MOBBIIIEHUEM TEMIIEpaTypbl WM CcOoN€HOCTH. B ycioBusx, Hambonee ONarompusTHBIX IS
pactBopumoctu — nipu 0*C B mpecHOil Bojie — KOHIIEHTpAIUsl KUCIOPOo/ia He JOCTUTAET JaXke OAHOU
YEeTBEPTOM €ro KOHLEHTpaluu B Bo3ayxe. KoHIeHTpalus Kuciaopoa B BOJE PEAKO MPEBBIIAET 6
Ky0.CM Ha JIUTp, 4yTo MpuMepHO B 30 pa3 HUXKeE ero KOHLIEHTPALUU B Bo3iyXxe. B cTosunx Bogoémax,
0co0eHHO B 00J10TaxX, KHCIOPO/1a HHOTIAa HET COBCEM, T.K. OaKTE€PHUHU HCIIONB3YIOT BECh MMEIOIUICS
€ro 3amac mpu pa3lioXKeHHH opraHudeckux BemlecTB. Cpena, TUIIEHHAs KHUCIOPOJa, HA3bIBACTCA
aHa’POOHOII.

VY pbIO, )KUBYIIMX B CTOSTYMX BOJOEMAX, COJEPIKAHUE TeMOTTIO0MHA B KPOBU OOBIYHO BBIIIE, YEM
y pBIO, MECTOOOUTAHUS KOTOPBIX O0OTa4ye KUCIOPOIOM.

CKopocTh, ¢ KOTOPOI OpraHr3M MOXKET U3BJIEKATh U3 BOJIbI PACTBOPEHHBIN B HEH KHCIOPO/, 4ACTO
3aBHCHUT OT CKOPOCTH, C KOTOPOI OH MOKET IIPOITyCKaTh BOJlY UEpE3 CBOU OpraHbl ApixaHus. [loaTomy
BBICOKAsl BS3KOCTh BOJIbI IO CPABHEHHUIO C BO3AYXOM emlé Oojiee 3aTpyaHSET BOAHBIM >KUBOTHBIM
noObIBaHME KUCIOpoa. J[BycTBopUaThle MOJITIOCKM M MHOTHE PBIOBI CO3JJal0THEIPEPHIBHBIN MOTOK
BO/bI uepe3 kaOpwl. Jpyrue pblObl HaxXxoJIATCs B MOCTOSHHOM JBM)KEHHH, 4TOOBI 00ECHeuuTb
OMBIBaHHE ka0p BOJIOH.

Conepxanue KHCIOpoJa B BOJIe OOBIYHO MOHMXKAETCS C yJaJleHMeM OT MOBEepXHOCTH. B
MIPOTOYHBIX BOJOEMAx KHUcIOpoAa Oosblle, T.K. Ojarojaps mepekaraMm, BOJAOINAJaM U BOJHAM
MPOUCXOIUT MHTEHCUBHOE IE€pEeMEIIMBaHUE BOJABl M BO3AyXa. B OoJbIIMHCTBE cly4aeB
KOHIEHTpaLMs paCTBOPEHHOTO KUCIIOPO/1a B BOJIHOM Cpejie yBEIMUUBAETCS THEM, KOT1a IPOUCXOIUT
BbIJIEJIEHUE KHCIIOPOa B pe3ysibTaTe (OTOCUHTE3a. DTO YBEIMYEHUE CBOAUTCS HAa HET HOUbIO, KOTJ1a
YKUBOTHBIE U PACTEHUS B MIPOILIECCE IbIXaHUS MOTJIOMIAIOT KUCIOPO, a HOTOCHHTE3a HE MPOUCXOIUT.

Bricokas ynenbHas TemIoEMKOCTb BOABI (KoTopast mpumepHo B 500 pa3 Belllle, yeM y BO3/yXa) U
e€ BBICOKAs TEIUIONPOBOJHOCTh OINPEAENAIOT IOCTOSHCTBO U OTHOCHUTEIBHO PaBHOMEPHOE
pacripesielieHue TeMIepaTypsl B BoJHON cpene. [laxke B HEOONMbIIMX 03€pax CYyTOUYHbBIE KOJEOaHUS
TEeMIIEpaTypbl OBEPXHOCTHBIX CIOEB BOJBI HE BBIXOJAT 3a MpeJieibl HECKOJIbKUX I'paJyCcoB, TOTJa
KaK Iepernajabl TeMIepaTypbl OKPYKaloIIero Bo3ayxa Moryt gocturath 10-20*. Boxa crinakuBaet
TaK)XKe ¥ CE30HHBIE KOJIEOaHUs TEMIIEPATYPHI.

TennonpoBoIHOCTE BOABI OOECIEYMBAET OJHOPOAHOCTH BOJHOW Cpelbl, HO B TOXE BpeMs
00yCJIOBIMBAET OBICTPYIO TEIIOOTIaUy Y BOAHBIX OPraHU3MOB.

benHocTh BOBI KUCIIOPOIOM HAJIOKKJIA OTPaHUYEHHUE Ha HBOJIIOLINIO TETNIOKPOBHOCTH Y BOJIHBIX
AKHUBOTHBIX. TEMIOKPOBHOCTH CBOMCTBEHHA TOJIBKO TEM BOJHBIM MIIEKOIMUTAIOIIUM U MTUIAM (KHUTBHI,
TIOJIEHU, MMUHTBUHBI, YTKU U Jp.), KOTOPbIE JBIIIAT BO3JIYXOM M MOTYT IMOJJAEPKUBATh BBICOKYIO
CKOpPOCTh META00IMYECKHX MPOIIECCOB.

Boansix oOutaTeneil y KOTOPBIX OCMOTHYECKOE NaBJI€HHE B WX TeJle 3aBUCHUT OT COJIEHOCTH
OKpy>Karomiel cpelpl Ha3bIBAIOT MOWKHIOOCMOTHYHBIMU (paguoisipu, aMEObl, HHQY30pUN).
[TosTOoMy ms1s1 THIPOOUOHTOB OCHOBHOM CITIOCO0 TTOIIEPKUBATH CBOM COJIEBO# OanaHC — 3TO n3berarhb
MECTOOOUTAHUHN C HEMOAXOIAIIECH COIEHOCTHIO.
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[To3BOHOUYHBIC KXMBOTHBIC, BBICIINE DPAKH, HACEKOMBIE W WX JIMYMHKH, OOUTAIONIUE B BOJIE,
OTHOCATCSI K TOMOMOCMOTHYECKHM BHJIAM, COXPaHssl TOCTOSHHOE OCMOTHYECKOE JIaBJICHHUE B TEJe
HE3aBUCHMO OT KOHLIEHTPAIIUU COJIeH B BOJE.

TunuyHO MOpCKHME ¥ THUIUYHO IPECHOBOJIHBIC OPraHU3MBI HE TEPEHOCAT 3HAYUTEIBHBIX
W3MEHECHUN COJIEHOCTH U SIBIISIOTCS CTEHOTATMHHBIMHU. DBPUTAIMHHBIC OPTaHU3MBI BCTPEUAIOTCS
PEIKO U B COJIOHOBATBIX BoAax (JIEI, Cy/aK, myKa), (13 MOPCKUX Kedaib).

DKonozuyeckue epynnsi 2UOPOOUOHMOS.

HekTon (nektos —TmaBaromimii) — CKOpocTh Meu-pblObI JocTuraet 130 km/gac

[Tnankron (planktos — mapsinuii) — 300MIaHKTOH, PUTOMJIAHKTOH

bentoc (benthos — rimy6una) — 3000€HTOC (MUIWU, YCTPHUIIBI, TYOKH, KOpaUIbl), (PUTOOEHTOC
(Bomopocnn).

OcobenHocmu adanmayuu HCUBOMHBIX K B0OOHOU cpeoe.

1. JKuBOTHBIE MOT'YT HCITOJIB30BATh TTOBEPXHOCTHOE HATSKEHUE BOJIBI (KJIOMBI BOJIOMEPKH,
KYKH BEPTSUKH).
2. JKuBoTHBIE, CMOCOOHBIC AaKTHBHO IUIaBaTh HMMEIOT CIICIHUAIN3UPOBAHHBIC OPraHbI

(pECHUYKH, KT'YTHKH, TUIABHUKH, JacThl). CIOCOOBI TiepeiBIKeHHS (M3THOaHNe Teja, peaKTUBHBIN
C1oco0).

3. buodunsrpaTopsl (Muauu, OOHWTAIOIIME HA IUIOMIAAXM 1KB.M MOTYT IPOTOHSTH Yepes
MaHTUHHYIO 110J0¢Th 150-280 Ky0. M BOJIBI 32 CYTKH).

4. Oxomnokanus (KUThI, Jeb(OUHBI).

S. Hanuuue snextpuueckux opranoB. Okosno 300 BuAOB pblO CIOCOOHBI M€HEPUPOBATH

JIEKTPUYECTBO U UCIIOJIB30BATh €TI0 AJI OPUEHTALUU U CUTHanu3auuu. HekoTopsle — 2iIeKTpu4ecKuil
CKaT, IEKTPUYECKUHN yropb UCIIOIb3YIOT CBOU OPraHbl [l HallaJACHUS U 3aILHTHI.

6. I'nnobno3 — cnocoOHOCTh NEPEHOCUTh JUIMTENbHBIE MEpUo/bl 0e3 BOABI, MEpexois B
COCTOSIHUE ITOHM)KEHHOH KU3HEIEATEIBHOCTH (JIBOSIKO/IBIIIIAIIIE PBIOBI).

ITouyBa kak cpesia 0OUTAHMSL.

[TouBa mpencraBnsier cobol CIOXKHYIO TpEX(]aszHYIO CHUCTEMY, B KOTOPOM TBEPJBIC YACTHUIIBI
OKpY>K€HBI BO31yXOM U Bo10i. OHa NMpOHM3aHa NOJIOCTSIMM U B HEHl CKIIaAbIBAIOTCS pa3HOOOpa3HbIe
yCIIOBUS, OJAarompusiTHbIE JUIsl JKU3HM MHUKpPO- W MaKpOOpPraHu3MoB. B mouBe criaxuBaroTcs
TeMmIepaTypHble KoJebaHus, a HaTMYue TPYHTOBBIX BOJI M IPOHUKHOBEHHE OCA/IKOB CO3/Ial0T 3aIachl
BJIaTd U 00€CTIEYMBAIOT PEKUM BIIAXKHOCTH, POMEKYTOUHBINA MEX1Yy BOJOM U Ha3eMHOU cpenoii. B
[I0YBE KOHIICHTPUPYIOTCA 3alachkl OPraHUYECKUX M MHUHEPAIbHBIX BELIECTB, IOCTABIIIEMBIX
OTMHUpAIOIIEH pacTUTEIBHOCTBIO W TPYyNaMHU KHUBOTHBIX. Bc€ 3To ompenenser OOJbIIYIO
HACBIIICHHOCTD ITI0YBBI JKU3HBIO.

Ha 1xB.M mouBeHHOro ciosa npuxonutcss Oonee 100 mMiapa KI€TOK NPOCTEHIINX, MUIUTMOHBI
KOJIOBPATOK, AECATKH MUJJTMOHOB HEMATOJI, COTHU ThICAY KJIEIIeH U KOoJeMOOJI, COTHU JTOXKAEBbIX
4yepBel, MOJIITIOCKOB U JIpyruX 0ecrno3BoHOUHBIX. KpoMe Toro 1kB. cM MOYBBI COAEPKUT JECITKU U
COTHH MJIH OaKTepuil, MUKPOCKOIMYECKUX IT'PUOOB U APYTHUX MUKPOOPTaHU3MOB.

JKuBble OpraHn3MBbl TaKKE XapaKTEPHBI ISl IOYBBI, KaK U €€ HEe)KMBble KOMIOHEHTHI. [lo3TOMY
B.U. Bepnajckuii oTHEC OYBY K OMOKOCHBIM TE€JIaM MPUPO/IBI.

YroObl MO3HAKOMUTHCS C HKOJOTHYECKUMHU (PAKTOpaMu, BIHUSIOIIMMHU Ha KU3Hb oOHMTaTeneit
IIOYBBI CJIEAYET BCIIOMHHUTh, YTO B IOYBE BBIACIAIOT 3 OCHOBHBIX F'OPHU30HTA, PA3INYAOIINXCS 1O
MOP(OJIOTHYECKUM U XMMUYECKUM CBOMCTBAM:

1) BEPXHUH MEPETHOMHO-aKKYMYJIATUBHBIN TOPHU30HT;
2) TOPU30HT BBIMBIBAHHS, WIN AJNIIOBUAIIBHBIN;
3) MaTEPHUHCKYIO TTOPOJTY.

Kak cTpykTypa, Tak ¥ XMMHU3M STHUX CJIOEB OYEHb Pa3IU4YHBI, U MOITOMY OOUTATENH MOYBHI,
MEepEMEIIAsiCh BCETO Ha HECKOJIBKO CAHTUMETPOB BBEPX HJIM BHU3, MOMAAAIOT B IPYTHE YCIOBHUS.
Baxxno 3HaTh, 4TO:

J pasMepsl MoJIOCTeN MEeX/1y YacTHIIAMHU IOYBBI, MIPUTOJHBIX Ui OOUTaHMUSA B HHUX
KHBOTHBIX, OOBIYHO OBICTPO YMEHBIIIAIOTCS C TTTyOUHOM;
J coziepKaHne BO/IBI HEOJAMHAKOBO B Pa3HBIX IIOYBAX U B Pa3HOE BpeMS;
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J M3MEHYMB COCTaB MOYBEHHOro Bo3ayxa. C rinyOMHON B HEM mMagaer colepKaHHe
KHCJIOPO/A ¥ BO3pacTaeT KOHLEHTpalUs YIJIEKUCIIOro rasa;

o KosneOaHUs TeMIlepaTypbl pPE3KH TOJBKO Ha IOBEPXHOCTH IMOuBbl. C  KaXIbIM
CaHTUMETPOM BII1yOb CyTOUHBIE U C€30HHBIE TEMIIEpaTYPHbIE H3MEHEHHsI CTAHOBATCS] MEHBIIIE, U Ha
rinyoune 1-1,5 M UX mpakTHYECKH HET.

Bce mepeuncnenHble OCOOGHHOCTH TPUBOMAT K TOMY, 4YTO HECMOTpsS Ha OOJBIIYIO
HEOJJHOPOIAHOCTh KOJIOTUYECKUX YCIIOBHI, MOYBA BBICTYMAET KaK JOCTaTOYHO CTaOMIIbHAS Cpeja.
Bbosbliasi ”3MEHUMBOCTE TEMIEpaTyp M BIAKHOCTH B MIOYBEHHOM MPOQUIIe MO3BOJISIET TOYBEHHBIM
KHBOTHBIM ITyTEM HE3HAYMTEIBHBIX MIEPEMEIICHNN 00eCeunTh cebe MOIXOAAIIYI0 SKOIOTHYECKYIO
00CTaHOBKY.

HeonHopoaHOCTh TOYBBI NMPUBOAUT K TOMY, YTO JUIsl OPraHU3MOB pa3HBIX pPa3MEPOB OHA
BBICTYIAET KaK pa3Has cpefa.

JIisi MENKUX TOYBEHHBIX >KMBOTHBIX, KOTOPBIX OOBEAMHSAIOT MOJ Ha3BaHWEM MHKpodayHa
(mpocreiilue, KOJOBPAaTKU, HEMATO/bI), [I0UYBA — 3TO CUCTEMa MUKPOBOJOEMOB. [lo cyiiecTBy 3TO
BOJIHbIe OpraHu3Mbl. OHAKO MOYBEHHbIE (OPMBI HAMHOIO MeJib4e OOBIYHBIX MPECHOBOIHBIX U
OTJIMYAIOTCSI CIIOCOOHOCTBIO JOJIO HAaXOAUThCS B MHLIMCTUPOBAHHOM COCTOSIHUM, NEpeXUaas
HeOJIaronpusATHHIE IEPUOJIBI.

JUiga Apliaimuyx BO3JYXOM HEMHOIO 0ojiee KpPYMHBIX KUBOTHBIX IIOYBA IPEJICTaBISIET COOOM
CHCTEMY MEJIKUX Temep. Takux )KMBOTHBIX OOBEAMHSIOT 1101 Ha3BaHHeM Me3odayHa. K aToii rpymme
OTHOCATCS B OCHOBHOM UIEHHUCTOHOTHE: KJIEIIH, ePBUUYHOOCCKPbLIbIE HaCEKOMbIE (KOJIEMOOJIBI,
JIByXBOCTKHM), MEJKHE BHJIbI KpbUIATBIX HACEKOMBIX, MEJIKHE MHOTOHOXKH. Y HHX HET
npucrnocobaeHus K pbiTbio. OHU TMOJN3AI0T IO CTEHKaM ITOYBEHHBIX I0JIOCTEH INpU MOMOLIH
KOHEYHOCTEH WM yepBeoOpa3HO M3BUBasCh. Ilepuospl 3aToruieHus Mo4Bbl BOJAOW MPEACTABUTEIH
Me30(ayHbl IEPEKUBAIOT B MMy3bIpbKax BO3yXa.

Boiee KpymHBIX TOYBEHHBIX JKMBOTHBIX, C pasMepamMu oT 2 a0 20 MM, Ha3bIBAIOT
IPEJCTaBUTENIAMU MakpodayHbl. DTO JIMYMHKM HACEKOMBIX, MHOI'OHOXKH, J0X/JeBble yepBH. /s
HUX TI0YBa — IUJIOTHAs Cpe/a, OKa3bIBAIOIAsi MEXaHUYECKOEe CONMPOTHUBIICHUE MPHU JABMKEHUU. DTH
KMBOTHBIE IEPEJBUTAIOTCS B MOYBE, JUOO pACHIMpss €CTECTBEHHbIE LIENU MYTEM pa3iABUTaHMA
MTOYBEHHBIX YaCTHUL, MO0 posi HOBbIE X0/bl. Pa3BuUras yacTUIbl OUYBHI 3a CUET JABJIEHUS CTEHOK
Tena, MepPeBUTAI0OTCS JJOXKAEBbIE YEPBH, JIMUYMHKH KOMAapPOB-A0JITOHOKEK. MHOTOHOXKKH (KOCTSTHKH
1 reo(puiibl) UMEIOT TEJIO C MAJIBIM MOMEPEYHBIM CEYEHHEM, CIIOCOOHBIM M3rHM0aThCsl B U3BUIIUCTHIX
X0J1ax.

['a3000MeH  KMBOTHBIX 3TOM  SKOJOTMYECKOW TIpyHNbl HPOUCXOJUT MPU  OMOIIU
CMELUAIN3UPOBAHHBIX OPTraHOB JbIXaHUS, HO BO3MOXKEH ra3000MeH U uepe3 MOKpoBkl. BeTpewaercs
U UCKJIIOYUTEIHHO KOXKHOE JIbIXaHNE, HAIIPUMED Y J10%KJIEBbIX YEPBEH.

MeradayHa O4YB — 3TO KpPYIHBIE 3€MJIEPOM, B OCHOBHOM M3 YHCJIa MJIEKONMUTAIONMX. MHOTHe
BUJIbl MPOBOJAT B IOYBE BCIO >KM3Hb (CJICTIBIIIM, KPOTHI, IIOKOPBI). Y HUX HEIOpPa3BUTHI IJa3a,
KOMITIaKTHOE, BaJIbKOBATOE TEJIO C KOPOTKOM LIEeH, KOPOTKUM I'yCTOW M€X, CUJIbHBIE KONATEJIbHbIE
KOHEYHOCTH C Kpenkumu KortsimMu. K meradayHe mo4yBbl MOKHO OTHECTH M KPYIHBIX OJIMTOXET
OOUTAIONIUX B TPOMHUKAX U F0XKHOM Noiymapuu. Camblil KpyIHBIH aBCTPATHICKHUIA YepBb 1OCTUTAET
B JUIMHY 2,5 1 1axe 3Mm.

Kpome nmoctostHHbIX oOuTaTeneil mo4YBbl, CPea KPYIHBIX )KUBOTHBIX MOKHO BBIIEITUTH OOJIBIIYIO
9KOJIOTMUYECKYIO TPYIIY oOuTaTesaeil Hop (CyCIUKH, XOMSIKH, TYIIKaHYUKH, KPOJIUKHU, Oapcykn). ITH
KUBOTHBIE TOJIBKO KOPMATCS Ha TMOBepxHOCTH. HopHukM o00najmaroT dYepTramMu CTpPOEHUS,
XapaKTepHbIMU JUJISl HA3€MHBIX JKMBOTHBIX, HO MMEIOT MPUCIOCOOJIEHHUS, CBA3AHHBIE C POIOLIUM
00pa3oM XU3HU (CHJIbHAs MYCKyJaTypa MepeJHUX KOHEYHOCTEH, YKOpOUEHHas Iues, HeOObIIne
VILIHbIE PAKOBUHBI).

Ilo crenenu cBSA3M ¢ MOYBOM Kak Cpeioi 0OUTaHUS KUBOTHBIX OOBEIUHSIOT B TPU KOJIOTMUYECKHE
IpyMIbl: T€OOMOHTHI, F€0(UITBI U TEOKCEHBI.

['e0OMOHTBI — JKMBOTHBIE, IIOCTOSHHO OOWTalOlIMe B TOYBE (JOXJAEBbIE YEPBH,
MePBUYHOOECKPBIIBIC HACEKOMBIC).
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['eodutpl — )XKMBOTHBIC, YaCTh ITUKJIA PA3BUTHS KOTOPHIX (07HA U3 (pa3) 00s3aTENHHO MPOXOIUT B
nouBe (OONBIIMHCTBO HACEKOMBIX: CapaHYOBbIE, THYMHKH JKYKOB).

I"'eoKCeHbI — KUBOTHBIE, KOTOPBIE MTOCEIIAIOT MTOYBY JISI BpDEMEHHOTO YKPBITUS (TapaKaHbI, )KYKH,
TPBI3YHBI).

[TouRa, 1o psiAy KOJIOTMUECKUX OCOOEHHOCTEH SBIIETCS CPEION MPOMEKYTOUHOM MEXTY BOTHOM
n HazemMHOW. C BOJHOW cpelod MOYBY COMMKAIOT €€ TeMIepaTypHBIM pPEKHM, MOHWKEHHOE
CoZiep)KaHuEe KHUCIOpPOAa B TIOYBEHHOM BO3AyXE, HACHIIIEHHOCTh €ro BOASHBIMH IIapamH,
MIPUCYTCTBHUE COJICH M OPraHMYECKUX BEIIECTB B IOYBEHHBIX PACTBOPAX, BO3MOKHOCTH JIBUTAThCS B
TPEX U3MEPEHUSIX.

C BO3AyIIHOM cpeoi CONMMKAIOT HATMYKME TTOYBEHHOTO BO3/yXa, yrpo3a UCCYIICHHS B BEPXHHUX
TOPHU30HTAX, IOBOJIBHO PE3KHE H3MEHEHUS TEMIIEPATYPHOTO PEKMMA MOBEPXHOCTHBIX CIIOEB.

[IpoMexyTouHbIE HKOJIOIMUECKHE CBOWCTBA MOYBBI KaK CPebl OOUTAHUS HKUBOTHBIX MO3BOJISIOT
IpearnoiaraTh, YTo MOYBa Urpajia 0COOYIO POJIb B HBOJIOIUH KUBOTHOTO MUpa. i MHOTHX TPy,
B YaCTHOCTH YWICHUCTOHOTHUX, MIOYBA MOCIY>KUJIa CPESIOH, uepe3 KOTOPYIO BOJHBIE OOMTATEIN CMOTIN
MeperTH K Ha3eMHOMY 00pa3y JKM3HU U 3aBoeBath cymury (akaa. M.C.I'uispoB).

KuBble OpraHu3MbI Kak cpefia OOUTaHMUs.

Hcnonp30BaHne OJHIMH KUBBIMU OPTaHU3MaMHU JIPYTHX B Ka4eCTBE Cpebl OOMTaHHUS — ITMPOKO
pacnpocTpaHéHHOE B IpHpoje siBleHue. Jlaxke mpokapuoTHUECKUe OpraHu3Mbl (OaKTEepUu U CHHE-
3eJIEHBIE BOJIOPOCIN) MMEIOT COoXHTesel. [IpakTuyecku HET HU OJHOTO BHUAA MHOTOKJIETOYHBIX
OpPraHM3MOB, HE UMEIOIIMX BHYTPEHHUX obuTareneil. UeM BbIle OpraHU3alus X0354€B, TeM OOJbIe
creneHb MU GepeHIMPOBAHHOCTH X TKaHEH M OPraHoB, TeM 0oJee pasHOOOpa3HbIE YCIOBHS OHH
MOTYT TPEIOCTaBUTh COXHUTeNsAM. [lapa3uToB OombIIe BCEro Ccpead MHKPOOPTaHU3MOB U
OTHOCUTEIIBHO TPHUMHUTUBHBIX MHOTOKJIETOYHBIX, a IIOJBEPKEHHOCTh TapasuTH3My Hamnboiee
pa3BUTa y O3BOHOYHBIX U IIBETKOBBIX PACTCHHIA.

[TapazuTer 0OMTAIOT B CHEU(PUUYECKUX YCIOBUSAX BHYTPEHHEW CpeIbl OpraHu3Ma XO3sMHA. JTO
AT UM PsiZi SKOJIOTHUYECKUX MPEUMYIIECTB:

1) OO6unpHOE cHaOkeHUE MUILIEH 3a CYET CONEPKUMOIO KIIETOK, COKOB M TKaHEW Telna
XO035IMHAa WM COJAEPKMMOTO €ro KHIleyHHKa. HeorpaHWdeHHbIE MUIIEBBIE PECYPCHI CIYXKaT s
Mapa3uTOB YCIOBHEM BBICOKOTO MOTEHIIMAJIA UX PA3MHOXKCHHUS.

2) BTopbIM BayKHBIM 9KOJOTHYECKUM ITPEUMYIIIECTBOM IS OOUTATENel KUBBIX OPraHU3MOB
SBIISIETCS UX 3aIUIIEHHOCTD OT HEMOCPEICTBEHHOTO BO3CHCTBUS (PaKTOPOB BHEITHEH CPEIBI.

3amunEHHOCTh OT BHEIIHUX BParoB, OOMIINE MUIIH, CTA0MIBHOCTh YCIOBUHN JIENA0T HEHYXHOU
CIIOKHYIO Iu(QQEepeHIPOBKY Tena, W TIO03TOMY BHYTPEHHHE TMapa3UThl XapaKTEPU3YIOTCS
BTOPUYHBIM YIIPOIIEHUEM CTPOEHHUS], BIUIOTh JI0 MOTEPHU LENIBIX CUCTEM OPTaHOB.

Ecnu y sHonapa3uToB B poliecce )KU3HEHHOT O LIMKJIa Ha0JIt0/1aeTCsl BBIXOJ] BO BHELIHIOKO CPENY,
y HUX Pa3BUBAIOTCS Pa3IUYHbIE 3alIUTHBIC IPUCTIOCOOICHUS (Si1la TeTbMUHTOB, IIUCTHI KUIIIEYHBIX
ameo).

OCHOBHBIE 3KOJIOTMYECKHE TPYIHOCTH, C KOTOPBIMU CTaJKUBAIOTCSI BHYTPEHHUE COXXKUTENU
KUBBIX OPTaHU3MOB:

. OrpaHM4eHHOCTb  JKU3HEHHOIO  TPOCTPAHCTBA IS  TKAaHEBBIX U OCOOEHHO
BHYTPHUKJIETOYHBIX OOUTaTENeH;

o CnoxHOCTH CHa0XEHUS KUCIIOPOJIOM;

. TpynHOCTb pacipoCTpaHeHuUs OT OJIHOM 0CcOOU X035€B K IPYTHM;

o 3aluTHBIE PeaKkIMi OpraHu3Ma X031Ha MPOTUB M1apa3uTOB.

Cpena oOuTaHMs Napa3uTOB OrpaHHuYeHa KakK BO BpPEMEHHM (KU3HBIO XO35MHA), TaK U B
npoctpancTBe. [103TOMy OCHOBHBIE afanTalvy HampaBieHbl HA BO3MOXKHOCTb PAaclpOCTPaHEHUs B
3TOM cpefie, MmepeJadn OT OJAHOTO XO3siMHa K ApyroMy. ['naBHeimme npucnocoOneHus K 3ToMy —
MOBBILIEHHAs] CHOCOOHOCTh K Pa3MHOXKEHMIO, BBIPAOOTKAa CIOKHBIX JKU3HEHHBIX IIMKIIOB,
HCI0JIb30BaHNE TIEPEHOCUNKOB U IIPOMEKYTOUHBIX XO035€EB.

33



WHorpa mapasutbl caMH CTaHOBATCS CPeoOM OOWMTaHMs JAPYTMX BUIOB — BO3HUKAET SIBJICHUE
runepnapasutusma. Hampumep, MHOTrosiiepHbIe ONMAIUHbI, KUBYIIME B aM(pUOUAX, caMHU ObIBarOT
3apaxceHbl aM€6aMu. MHOTo CBEpXIapa3uToB B KJIACCE HACEKOMBIX.

MHoro napa3uToB 0OMTaeT HE BHYTPH, a Ha TIOBEPXHOCTHU TeJla X0351HA (IKTONApa3uThl). X035UH
B OTOM CJiydac BBICTYIIACT JIMIIb KaK YacCTb BHEIITHEH CpcAabl Iapa3unta, cHaOXkasg €ro HI/IIJ_IGI;'I,
IIPEJOCTaBIIsAsd YOKUILE U co3/1aBasi MUKpOKIUMar. CBs3b 3KTONapa3uTa ¢ X035 IMHOM MOXET ObITh
MOCTOSSHHON WIIH BpeMeHHOfI. OHHa M3 OCHOBHBIX JXHU3HCHHO BaXXHBIX 3aJa4 3KTOIIAPa3UTOB —
ylaepkaTbCcsi Ha Teie Xo3suHa. [loaToMy y HHMX BbIpaOOTaJMCh MHOI'OYMCIIEHHBIE OPIaHBbI
IIPUKPETIIEHUS — IPUCOCKU, KPIOUKHU, KOTOTKH.

Takum o6pa3zom, mapasuThbl, Kak U CBOOOJHOKUBYLIME BHJIbI, 00JAJAIOT CIOXHOM CHCTEMOMN
MPUCIIOCOOTICHUH K CBOCH cpesie OOUTaHuUs.

OCO6EHHOCTH Ha36MHO-BO3AYIIIHOW CPEIbl.

XKuznp Ha cymie norpedoBaia TaKMX NPUCHIOCOOTICHUH, KOTOPBIE 0KA3aIUCh BO3MOKHBIMH JIUIIb
IIPU JOCTATOYHO BBICOKOM YPOBHE OPraHU3allMU PACTEHUI U KUBOTHBIX.

Hazemnast kxu3Hp TpUypOYEHa K BEPXHEMY CIIOI0 CYIIM W TNpHJIETalouieid K HeMy atMmocdepe.
Bo3ayx comepkuT KUCIOpo, HEOOXOAUMBIN Ul JBIXaHUS U JIBYOKHUCH yIiiepoja, HeOOXOAUMYIO
JIIA (1)0TOCI/IHTC3a, a Io4Ba CIIYKUT MUCTOYHHMKOM BOJIbI U MHUHEPAJIBbHBIX BCHICCTB. W3-3a HU3KOM

IUIOTHOCTH BO3/yXa OOMTaTeNN BO3AYLIHON Ccpejibl JOJKHBI 00J1a/1aTh COOCTBEHHON OMOPHOI
CI/ICTGMOI\/JI, HOZII[Cp)KHB&IOHICfI TCJI0: PACTCHUA — MCXAHUYCCKNMU TKAaHAMHU, ) KUBOTHBIC — CKCIJICTOM.
JKu3Hb BO B3BELIEHHOM COCTOSHUM B BO3/lyX€ HEBO3MOXKHA, IO3TOMY BCE OOMUTATENIH
BO3JYIIHOW Cpelbl TECHO CBSI3aHbl C IIOBEPXHOCTBIO 3€MJIM, KOTOpas CIYXKUT UM s
IPUKPEIUICHUS U OIOPBI.

Maias INIOTHOCTB BO3/lyXa 00yCIOBIMBAET HU3KYIO COIIPOTUBIISIEMOCTD [1€PEIBUKEHUIO,[103TOMY
MHOTME Ha3eMHbIE XHBOTHBIE B IIPOLECCE 3BOJIIOLMU IMpHOOpenu crnocobHocTh K monéry. K
AKTUBHOMY HOJIéTy croco0Hel  75% BHUJ0OB BCCX HA3CMHBIX JKHBOTHBLIX, HNPCUMYIICCTBCHHO
HACEeKOMbI€ U NTHULIBL. JIeTatoT Ha3eMHbIE )KUBOTHBIE B OCHOBHOM C ITOMOIIIbIO MYCKYJIbHBIX YCUIIHMH,
HO HCKOTOPLIC MOT'YT IIJIaHUPOBATH 3a CUeT BO3YIIHBIX TECUECHHH.

bnarogapst nepeIBHKEHUSAM BO3JYLIHBIX MacC BO3MOYKEH ITACCUBHBIN IMOJIET Psiia OPraHU3MOB.
Y MHOrux BHUJOB pa3BUTa aHEMOXOpPUS — PACCEICHHE C IOMOIIBIO BO3AYIIHBIX IOTOKOB.
AHeMoxopus XapaKTepHa ISl CIOp, CEMSH M IUJIOJOB PACTEHUM, LUCT MPOCTEHIIMX, MEIKHUX
HAaCCKOMBIX W IIayKOB. HepeHochHe IMOTOKaMM BO3JyXa OpTraHu3Mbl IIOJTYYHJIM HA3BAHUC
a’pOIIAHKTOHA.

Kpome ¢usnueckux cBOMCTB BO3IYIIHOW Cpenbl, JUIsl CYIIECTBOBAHUS HA3€MHBIX OPraHU3MOB
O4YeHb BaXKHbI €€ XUMHYECKHE OCOOCHHOCTH. Bbicokoe conmepkanue kuciopoma (21%)
CIOCOOCTBOBAJIO TOBBIIIEHUIO OOMEHA BEIECTB Yy HA3€MHBIX OpPraHU3MOB I10 CPaBHEHHIO C
NEpPBUYHOBOIHBIMU. VIMEHHO B Ha3zeMHOH o0OcTaHOBKe, Ha 0a3e BBICOKOW 3(PPEeKTUBHOCTH
OKHCJIMTCIIBHBIX ITPOIECCOB B OpraHU3ME, BO3HUKIIA FOMOfIOTGpMPISI JKHUBOTHBIX.

JIEKIIMA 8.
BUOPUTMEI

JKu3Hb OPraHM3MOB MPOTEKAET B YCIOBUAX BECbMa U3MEHUMBON U HEMOCTOSIHHOM, TMHAMUYHON
BHEIIIHEH Cpejibl. DTH KOJIEOAHUS CPEIbl CYIIECTBOBAIH 10 BOSHUKHOBEHUS KU3HU U C TIEPBOTO JTHS
CONPOBOXKAAIM €€ pa3BuUTUE. ECTECTBEHHO, UYTO y BCEX OPraHM3MOB BO3HHUKIM K HUM
MIPUCTIOCOOJICHUS, BBIPAKAIONIUECS B YEPEIOBAHMHM OWOJIOTMUECKUX SIBIICHUW, MPOTEKAIOIINX
MEPUONYECKH U TIPUYPOUCHHBIX K HauboJsee OJIaronpusiTHON Ui UX OCYIIECTBIEHUSI OOCTaHOBKE.

B pa3Hoe Bpemsi HeoMHAKOBA WHTEHCUBHOCTD JACHCTBYIOIINX HA JKUBBIE OPTraHU3MBI (PaKTOPOB,
MHOTJA C TEYCHUEM BPEMEHU M3MEHSETCS M HUX COCTaB. B ONHMX cilyyasXx MU3MEHEHUs YCJIOBUH
3aKOHOMEPHO PacTpe/Ie]ICHbl BO BDEMEHH U HOCAT PETYIISIPHBINA XapakTep; 3TO MepUoANIecKue (Wi
[UKINYECKUE, PUTMUYECKIE) SIBJICHUS, CBSI3aHHBIC C BpallleHuEM 3eMiid, oOpalieHueM e€ BOKpPYT
coyiHIa U ap. TakoBbI yepeOBaHUs CBETAa U TEMHOTHI, TOHWKEHHBIX U MOBBIIICHHBIX TEMIIEPATyp B
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CYTOYHOM IIMKJIE; IPUIMBHO-OTJIMBHBIE IIUKIIBI HAa TIOOEPEXbIX MOPEH U OKEaHOB; CMEHA CE30HOB
rojla U COOTBETCTBYIOIUX UM PEKUMOB IKOJIOTHUECKUX (DAKTOPOB B TOAUYHOM IIMKJIE. VI3BECTHBI U
M3MEHEHHS Cpeibl ¢ 00JIee MPOJODKUTEIBHBIM MIEPHOAOM, HAIIPUMEP MHOTOJICTHHE MIEPHOANMYECKHIE
Kosle0aHUs KJIMMAaTHYECKUX (PaKTOpPOB, OOYCIOBICHHbIE IUKIMYECKHMM U3MEHEHUEM aKTUBHOCTH
Counnuna.

B npyrux ciaydasx u3MEHEHHs Cpelbl HMEIOT XapakTep apUTMUYECKHX (HEperysspHBIX,
ciyyaitapix). CaMbIM OOBIYHBIM MPUMEPOM MX MOTYT CIYXXHTb HETPOJOJKHUTEIbHbIE KOJIeOaHUs
IOroJbl WJIM M3MEHEHHE OCBELIEHHOCTH IPU MPOXOKIACHUU 00sakoB. CoueTaHHe PErysspHbIX U
CIly4ailHBIX M3MEHEHUH cpenibl cO3aéT TOT TUHAMUYHBIN KOJOTHYECKHI (POH, KOTOPBIN BHI3BIBAET
HE00XOAUMOCTh ONpeeNEHHON OpraHu3alyy KU3HH OPraHU3MOB HE TOJBKO B IIPOCTPAHCTBE, HO U
BO BPEMEHHU.

WHorpa puTMUYeCKUE U3MEHEHMSI LIETUKOM OIIPENEISIOTCS COOTBETCTBYIOIMMU U3MEHEHUSIMU B
Cpelle — TO JK30I€HHbIE PUTMbI. B IpuHIMIIE OHU Majo OTIMYAIOTCS OT CJIy4alHBbIX AK30I€HHbIX
U3MEHEHUH, TaKUX, HallpUMep, KAaK 3aKpbIBAHWE YCTBULl IIpU yCwiIeHHUHU Betpa. llpu ycrpanenun
Koje0aHuil cpeibl, T.€. IPU MOMELIEHUH PACTEHUM B IOCTOSIHHBIE YCJIOBUS, TAKUE PUTMBI Cpa3y ke
ucye3aroT. B Ipyrux ciydasx PpUTMUYECKUE MPOSIBICHHUS KU3HEACSITEIBHOCTH COXPAHSIOTCS
HEKOTOpPOE BpEMs, U IOCJIE IEPEHECEHUs OpraHu3Ma B IIOCTOSHHBIE YCIOBUS. Takue pPUTMBbI
Ha3bIBalOT dHAOreHHbIMU. OHM ObuTM OoOHapykeHbl Oosnee 200 ser Hazaa. B Hacrosiee Bpems
IPOSIBJICHUE YHJIOTCHHBIX PUTMOB (HIH «OUOIO2UYECKUX YACO8)») YCTAHOBICHO Ha OOJIBIIOM YHUCIIE
IIPUMEPOB y PACTEHUH, )KUBOTHBIX, YEJIOBEKA 1 MUKPOOPIraHU3MOB. M3ydeHreM 3HI0T€HHBIX PUTMOB
3aHUMaeTcs o0jacTb OMOJIOTHMH, Ha3BaHHAs OUMOPUTMOJIOTMEN (MM OMOXPOHOMETpUEH), KOTopas
uccieayer (U3NOJOTHUYECKUE MEXaHU3Mbl «OMOJIOTMYECKUX YacoB», HX IPOUCXOXKACHUE U
MIPUCIIOCOOUTENILHOE 3HAUCHHE.

VY4€Hble 3aMETUIIN, YTO U3MEHEHMS B )KU3HEIEATEIBHOCTH OPraHU3MOB COBIIAJAIOT 10 NIEPUOLY
C BHEUIHUMMU, T€0(PU3NYECKUMU LUKJIAMU. JTO TaK Ha3bIBa€MbI€ a/IalITUBHbIE OMOJIOIMUECKUE PUTMBI
— cymounbie, IyHHble, NPUTUBHO-OMIUBHbIE, 200UUHbIE.

bnarogaps uMm camble BakHbIe OMOJOrHYecKre QYHKIIMM OpraHu3Ma, Takue, Kak MUTaHue, pocT,
pa3sMHOXEHHE, COBIAJIAIOT ¢ Hanboee GJIaronpUsTHBIM JIJIsl 3TOT0 BPEMEHH CYTOK HJIM ToJ1a.

AnantuBHblEe OMOJIOTMYECKHE PUTMBI BO3HUKIM Kak HpHUCIOCOOieHHE (DHU3HOJOTUU JKHBBIX
CYLIECTB K PEryJISPHBIM DKOJIOTMYECKUM U3MEHEHUSIM BO BHEILIHEHN CpEIE.

CyTtouyHble (IMPKAAHbIC) PUTMBI.

PutMBI, meproa KOTOPBIX paBeH WM OMU30K K 24 yacaMm, Ha3bIBalOT LUPKaJAHbBIMU. CyTOUHbIE,
WIN UUPKaJHbIE PUTMBI OOHAPYKEHbI B CAMBIX Pa3JIMUHBIX MPOSBICHUSX XU3HEACATEIbHOCTU Yy
Pa3HBIX OPraHU3MOB. Y HEKOTOPBIX PACTEHUH B ONPEIEIEHHOE BpeMs IPOUCXOAUT OTKPBIBAHUE U
3aKpbIBaHUE 1IBETKOB, NOJHATUE U OMYCKAaHUE JUCThEB, MHTEHCUBHOCTD JbIXaHUS, MHTEHCUBHOCTb
¢doTocuHTEe3a U JIp. MPOLECChl. DKOIOTHYECKUH 3(P(PEKT IHIOTEHHBIX CYTOUHBIX PUTMOB B KH3HU
pacTeHHil MPOsIBIISIETCA B 3aKOHOMEPHOCTH PACKPBIBAHUS U 3aKphIBaHMSI [[BETKOB, 3aKJII0YAIOIIeHCs
B OIpeIeIEHHON PUCIOCOOIEHHOCTH K CYTOYHOM aKTUBHOCTH OIPEeIEHHBIX IPYIIIT ONbUTUTENEH.

[upkagHble pUTMBI IPEACTABIAIOT COO0 pUTMUYHOE YepeT0BaHNE IEPHUOI0B MTOKOS U
JEATENIBHOCTH Y KUBOTHBIX. Pa3anyaroT HOUHBIX, JHEBHBIX, CYMEPEUHBIX M KPYIJIOCYTOYHO
AKTHUBHBIX KUBOTHBIX. JlJI1 BCEX XapaKTepHO YepelOBaHUE BPEMEHM IMOKOS U JESATEIbHOCTH, HO Y
OJIHHX TO M JPYTrO€ 3aHUMAeT 3HAUUTENbHbIE OTPE3KU BPEMEHHU, MHOTAA LEIUKOM Ty WIN APYTYIO
4acTb CYTOK (HOYHBIE U THEBHBIE )KUBOTHBIE), TOT/Ia KaK Y KPYIJIOCYTOUYHO aKTUBHBIX BHJ/IOB
KpaTKHe MePUO/Ibl aKTUBHOM JESITEIbHOCTH CMEHSIOTCS CTOJIb YK€ KPaTKOBPEMEHHBIMH MEepHOJIaMu
IIOKOSI BO BCE YaCTH CYTOK. XOpOILIO BbIpa)KEHA JHEBHAS aKTUBHOCTb Y JIOMAIIHUX KYp,
OO0JIBIIMHCTBA BOPOOBUHBIX NTHI], CYCIUKOB, MypaBbEB, cTpeko3. Houblo akTUBHBI COBBI, KaOaHBbI,
JIMCBI, JIETYYHe MbIIU. [lonugasHvlii pUTM aKTUBHOCTH UMEIOT 3eMJIEPOUKH, TOPHOCTAaH, OHJATPHI,
JSATYIIKH.

[{upkagHble pUTMBI TOAEPKUBAIOTCS. BHYTPEHHUM MaJOU3Y4EHHBIM MEXaHU3MOM, UMEHYEMBIM
«OMONIOTUYECKUMHU YacaMH». B «HacTpoiike» 53THX 4YacoB MNPUHUMAIOT y4yacTHE pa3lInyHble
9KOJIOTHYECKUEe (aKTOPHI, M, B YACTHOCTH, TeMIepaTypa U cBeT. Koryia »KMBOTHBIE MOABEPraioTCs
IIOCTOSIHHOMY JI€HICTBHIO CBETa MJIM BCE BpeMs NpPeObIBAIOT B TEMHOTE, IMPKAIHBIE PUTMBbI
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COXPAaHSIIOTCS] B T€UEHHUE HECKOJIBKUX CyTOK. Hampumep, ieTyune MbIIM MOKUIAIOT CBOM YOEKHUIIa
B CYMEPKHM M COXPAaHSIOT PUTM CBOEW aKTUBHOCTH Jak€ B TOM ClIy4ae, €clid HUX Jep>KaT B
n1a00paTOpHUH B YCIOBHSIX ITOJTHOM TEMHOTHI UJIH TIPU CBETOBOM PEXHUME, OTIIMYHOM OT PUTMa CMEHBI
TTHSL M HOYH.

Y MHOrux BUAOB IPOJIOJIKUTENBHOCTh CYTOYHOW aKTUBHOCTU M3MEHSAETCS 110 BpeMeHaM roja. C
ATOM TOYKH 3pCHHUS Ha MTPOTSHKEHHUH T'0J1a U3y4aioch MoBeAeHUE ranku Ha 49*354# c.u1. Y craHoBIIeHO,
YTO JIETOM TajJKU CaAsITCd Ha HOWIEr DPaHbIIE, YEM 3aXOJIUT COJHIE, a JHEBHYIO AKTUBHOCTb
BO30OHOBIISIET MO3Ke, 4eM 3UMOM. braronaps Takoil ajganTanuy BIUSHUE CE30HHBIX H3MEHEHHI
IIPOJOJKUTEIBHOCTHU JHSI HA IPOIO0JIKUTENBHOCTh €€ aKTUBHOCTH YMEHBIIIAETCS.

[Ipn u3ydeHHH pUTMa aKTUBHOCTH OOJIBIIOW CHUHHIIBI YCTAHOBIIEHO, YTO 3TOT BHJ CTPEMHUTCS
KOMIICHCUPOBATh CE30HHBIC M IIUPOTHBIE N3MEHEHHS TIPOIOJIKUTEIBHOCTH JTHS TE€M, 4TO Ha 68* c.1I.
HA4YMHAET JIETOM CBOW HOYHOM OTABIX MOYTH B TO K€ BPEMs, UTO M Ha MIMPOTe 52*, HECMOTps Ha
pa3nuuus BO BpEMEHHU 3aKaTa COJIHLA.

XOopomuMy MPUMEPAMU CYTOYHOT'O PUTMA CIIY)KaT MHOTOYHUCIICHHBIE TNIAHKTOHHBIE OpraHU3MBbl,
KOTOpbIE HOYBIO JIEp’KATCsl Ha MOBEPXHOCTH, a JHEM B CHUJIy CBOEH UYBCTBUTEIBHOCTH K CBETY
MepPEeMEIIAOTCs B IITyOMHHBIE CIIOM BOJABI. B HEKOTOPBIX CITydasiX STU BEPTUKAIbHbIE TIEpEeMEIICHUS
Moryt npessimaTh 100 MeTpoB.

HekoTopsie BU/IbI IUTAHKTOHHBIX PAYKOB MUTPUPYIOT Ha riryouny 10 600 meTpos.

MHorue pbiObl, coBepiiasi cyrounble Murpauuu Ha 400 M, 1BaXAbl B CYTKU MOJBEPraroT cedst
M3MEHEHUSM JaBjieHus B mpenenax 40 atm.

CyTouHblE MUIpAallUd HA3€MHBIX JKUBOTHBIX OBIBAalOT KakK BEpPTUKAJIbHBIMU, TaK U
rOpU30HTANBHBIMA. OHU CBSI3aHBI CO CMEHOW MECT J00BIBaHUS KOpPMa U OTJIbIXa U PEryIHPYIOTCS
MIPEUMYIIECTBEHHO CBETOM, TEMIIEPATYPOH, BIAKHOCTBIO U APYTUMH (DaKTOpaMH.

Y ropHBIX KO3JI0B BECHOI M OCEHBIO MPE00IaIal0T CyTOUYHbIE TOPU3OHTAIbHBIE KOYEBKH, aIeTOM
— BEPTUKAJIbHBIE, UTO OOBSICHSIETCS BHICOKUMU JHEBHBIMU TEMIIEPATypaMu JIETOM, 3aCTaBIISIOLIMMHU
3Bepel B MOMCKAaX MPOXJIaAbl YXOJIUTh C MACTOUII BBEPX.

VY Ha3zeMHBIX O€CIIO3BOHOYHBIX HET HM OJHOM TPYIIbl BIOJHE OCENJION, T.€. TAKOH, LIEHTP
HAceNEHHOCTH KOTOpOW HE UCHBITHIBAI Obl CYTOYHBIX cMelleHuil. Bce oHu coBepuatoT
MepeIBUKEHUS] pa3HbIX MacllITaboOB, B pa3IMYHbIC Yachl CYTOK, IEPEMEIIAsCh B T€ WM HUHBIE CIIOU
MOYBBl MM B Pa3HbIE SPYChl PACTUTEIBHBIX COOOIIECTB, MEHSS MecTa KOPMEXKH M OTAbIXA.
Murpamnuin WHOTJa OKa3bIBAIOTCS COBCEM HEOOJMbIMMMHU. Tak, B CpeaHEN IoJIoce MaHIUpHBIC
(opubatuHBIE) KIIEIIHM, MUTPUPYIOT C Beuepa U3 MOACTHIIKM Ha TPaBSHOW MOKPOB Ha BHICOTY 2-3
CM U BO3BpAlllalOTCS Ha MOBEPXHOCTh MOYBBI B Hayalle JIHA, KOTJa MOJHUMAETCs TeMIeparypa u
nagacT BIaXXKHOCTh BO3AyXa.

AKTHBHOCTB ITyCTHIHHBIX MOKPHII UJTU ’KYKOB-UYEPHOTEJIOK CBUTAETCS HAa pa3HOE BPEMsI CYTOK B
3aBHCUMOCTH OT TEMIEPATyphbl M BIAKHOCTH Ha MOBEPXHOCTH MOYBBL. OHM BBIXOAAT U3 HOPOK JIMOO
paHo yTpoM U BeuepoM (IByX(a3HbIN IUKI), TUO0 TOJIBKO HOUBIO (0JHO(MA3HBIN), TNO0 B TEUCHUE
BCErO JHS.

B nauane XX B. ObIJIO yCTaHOBIJIEHO, YTO MUENBI B pE3yJIbTaTe JPECCUPOBKHU CIIOCOOHBI IPUTIETATh
3a KOPMOM B ompezieniéHHoe BpeMsi cyToK. CTano sICHO, 4TO y MU&l MMEETCs] «1yBCTBO BPEMEHN),
KOTOpPO€ OHU MCIIONB3YIOT IIPU MOCEIIEHUH IBETKOB, BBIIEISAIONINX HEKTAp B ONpPEAEIEHHOE BpeMs
CYTOK.

OT/IMYUTB PHIOTEHHBIE CYTOUHBIE PUTMBI OT IK30T'€HHBIX, T.€. HABS3bIBAEMbBIX BHEIIHEW CpENOH,
MOXHO B OJKCIHEpPUMEHTE. Y MHOTMX BHJIOB MpPHU IOJHOM IOCTOSHCTBE BHEIIHUX YCJIOBHM
(TemriepaTypsl, OCBEIIEHHOCTH, BIAKHOCTH U T.I.) MPOJOJDKAIOT JJIUTEIBHON BpPEMs COXPaHATHCS
LUKJIbI, OJIN3KHUE 110 TIEPUOTY K CYTOUHOMY.

Hanpumep, Oenku-neTsru, s KOTOPBIX XapaKTepHAa CyMepeuHas aKTUBHOCTb, MPOCHINAIOTCS
BEYEPOM CHHXPOHHO, B CTPOT0 OlpeenEHHbIN Yac. B akcniepuMenTe, HaxosCh B MTOJIHOM TEMHOTE,
OHHU COXPAHSIOT OKOJIOCYTOUYHBIN puTM. OJJHAKO OJJHM OCOOM HaYMHAIOT CBOU «JIEHb» Ha HECKOJIBKO
MUHYT paHbllle; JPyrue — Ha HECKOJIbKO MHUHYT MO3kKe OOBIYHOro CyTOYHOro uukia. Yepes
HECKOJIBKO CYTOK AKCIEPUMEHTA BCE JIETSTU IPOCHINAIOTCS U HAYUHAIOT JIBUTaThCSl B COBEPILIEHHO
pasHoe BpeMsi, XOTs KaxJasi COXpaHsIeT MOCTOSHCTBO CBOEro 1ukia. [Ipu BocCTaHOBIEHUU CMEHBI
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JIHSI U1 HOYU COH U 00JIpCTBOBaHME 3BEPbKOB BHOBb CUHXPOHU3UPYIOTCS. TakuMm 00pa3oM, BHEIIHUH
CYTOYHBII LUK PETYIUPYET MPOJOJIKUTENBHOCTh BPOKIEHHBIX LIMPKAIHBIX PUTMOB, COTJIACysl UX
C U3MEHEHUEM CPEJIbI.

AHaJOrn4Hble YKCIEPUMEHTHI IPOBOIMWINCH U Y YesoBeKa. J|oOpoBOIbIbI KWK B MeLepax Mo
HECKOJIBKO CyTOK. OOHApyKMIIOCh, YTO B OTKJIOHEHHSIX OT CYTOYHOTO IMKJIa y YesloBeKa OOJIbIIYIO
POJIb UIPAIOT TUIIOJIOTUYECKHUE OCOOCHHOCTH HEPBHOM CUCTEMBI.

IlepecTpoiika IMPKaAHOIO PUTMA BO3MOXHA, HO IIPOMCXOAMT OHA HE Cpasy, a 3aXBaTbIBAcT
HECKOJIbKO I[UKJIOB U CONPOBOXK/JIACTCA HAPYLICHUAMHU B (PU3UOJIOIMYECKOM COCTOSTHUM OpraHu3Ma.
Hampumep, y mronei, COBEpIIAOIIMX IEPEIEThl HA 3HAYMTENIBHBIE PACCTOSAHMS B LIMPOTHOM
HalpaBJICHUU, HACTyNaeT JAECUHXPOHU3aLUs UX (QU3MOJIOIMYECKOIO pHUTMAa C  MECTHBIM
aCTPOHOMHUYECKMM BpeMeHeM. [Ipu 3TOM 4yBCTByeTCA MOBBIILIEHHAs YCTAJIOCTb, HEJOMOTaHUE,
KellaHue craTb JAHEM U OOAPCTBOBATH HOYBI. AJANTHBHBIA IEPUOJ MOXKET IPOJOKATHCS
HECKOJIBKO JTHEH.

HexoTtopble XMBOTHBIE CIIOCOOHBI MCIOJIb30BAaTh OPUEHTALIMIO BO BPEMEHU Il OPUEHTALUU B
npocrpancTse. Hampumep, nTuisl BO BpeMs MEPENETOB MOCTOSHHO KOPPEKTUPYIOT HaIlpaBICHUE
1o oTHomeHuto K CoiHily (3BE31HOMY HEOY), yUUTHIBAs BPEMS CYTOK.

JIyHHbIE pUTMBI.

JIyHHBIE pUTMBI XOPOIIIO U3BECTHBI Y OUEHb MHOTUX MOPCKHX KUBOTHBIX. [ 10 MHEHNIO HEKOTOPBIX
YUE€HBIX, OHH MOTYT CYILECTBOBATh TAK)KE y IPECHOBOAHBIX U HA3€MHBIX BUJIOB.

VY mroneit orMedaroT (akThl MPOSBICHUS JTyHATH3Ma, CBSI3aHHBIC C MPOSBICHUEM HEa/IeKBaTHOTO
IIOBE/ICHHUS B IIOJIHOJIYHHE.

CymecTBOBaHME JIYHHOTO PUTMa OOHAPY)KEHO Y HEKOTOPBIX BUAOB TAPa3UTHYECKUX HH(DY30PHIA,
KHUBYIIMX Ha >XKa0pax IPEeCcHOBOAHBIX MOJUTIOCKOB. KoHbrorupyromux ocobeil wyaiie BCero
BCTpPEYArOT IIepel HOBOJIYHHUEM.

K onpenenénnpiM dazam JIyHsl npuypoueHo poeHHe KOMapOB-XUPOHOMHU/ U OJEHOK.

JIyHHBIE PUTMBI XOpowIO M3ydeHbl y mnosuxer. Ha ocrtpoBax IlonmHe3nn nonuxera manoso
MOSIBIIICTCS] HA TTOBEPXHOCTU B MEPBON YETBEPTH JIYHHBIX MECSIEB B OKTAOpe W HOsIOpe B TakoM
KOJIMYECTBE, YTO MOPCKYIO BOJY MOKHO CPaBHUTb C CYIIOM M3 BEpMHILEIU. MECTHBIE KUTEIU
BBUIABIMBAIOT €€ B OTPOMHBIX KosmdecTBax. Ha moGepexbe ®paHuuu Apyrod BHJ HOJHMXET,
oOuTaIOUINI B IPUJIMBHO-OTIMBHON 30HE BBIIIE 30HBI BOAOPOCIEH PyKyca, BbIXOAUTPA3ZMHOXKATHCA
nocse npuianBa Ha 2-i, 3-i u 4-i 1HU 1ocie nepBoi yerBepTH Mast. YTo kacaercst oco0eil, )KUBYIIHUX
Ha TPAaHMIE OTIMBA, TO OHU PA3MHOXKAIOTCSI HOYBIO B MAa€ M B HIOHE B IPOMEXKYTKE MEXKIY
IIOJIHOJIYHUEM U NIEPBON YETBEPTHIO, C MAKCUMYMOM B MOMEHT HOBOJIYHHUSI.

Ha necuansix msixax Kanudopaun peida Amepura Medet ukpy uepes 3-4 THs OCIe anperbCKux
U UIOHBCKUX MPUIMBOB. DTy MaJleHbKYIO PHIOKY, JKHUBYIIYIO OOBIYHO B OTKPBITOM MOpE, BO BpeMs
HauboJsee CUIbHBIX HOYHBIX MPUJIMBOB BOJIHBI BHIOPACHIBAIOT Ha Oeper, U, Korja Mope OTCTYIaeT,
OHA 3apbIBAcTCA B MOPCKOM MECOK, I/I€ CAMKHU OTKJIAJBIBAIOT UKPY, a caMmIlbl €€ ormiaogoTBopstoT. Co
CJIEIYIOIIMM IPWJIMBOM OHM BO3BPAILAIOTCS B MOpe. BBy TOTO, UTO HKpa OTKJIAABIBAECTCS B IEPHOT
OTJIMBA MOCJIe HanboJjee BBICOKUX MPHIIMBOB, BOJA HE JJOXOJIUT /10 He€ B TEUSHHE JIBYX HEJIeNb, U OHa
MOXKET pa3BUBAaTbCI B MOPCKOM Iecke 0e3 Bcskux nepemenienuil. [Ipu cienyromeM BBICOKOM
NPUIIMBE U3 UKPUHOK BBIXOAAT MaJIbKHM, U BOJHBI, OMBIBAIOIIME IECOK, YBJIEKAIOT UX 332 COOOM.
[IpyunHBEl CTOJNIB 3aMEUYaTENBHOTO CHHXPOHHOIO PA3MHOXKEHUS M Pa3BUTHS JaHHOIO BUIA C
NPUIMBAMHU U OTJIMBAMHU, a TAKXKE JIyHHBIMU (ha3aMu €€ HEe BBISICHEHBI.

I'oguyHbIe pUTMBI.

['ogruHble pUTMBI B OOJIBIIMHCTBE UCTOYHUKOB UIMEHYIOTCSI CE30HHBIMU PUTMaMU WIJIM HUKIIAMHU.

Ce30HHBIE LIMKJIIBI IPECTABISIOT MPUCIIOCOOICHNE K CE30HHBIM HM3MEHEHHSIM OCHOBHBIX
YCIIOBUM CyHIECTBOBaHUS (IIMTaHUS, TEIJIOOOMEHa, BOJHOIO U ra30BOro 0OMEHa U Jp.); B OCHOBE
TUX W3MEHEHUHM JIeKHUT KIUMaThdeckas Ce30HHOCTh. KimmaTuueckass Ce30HHOCTh ci1alo
BhIpaKE€HA B TPOIHKAX, IJe KOJEOaHUs cpeaHeMecsuHbIX Temreparyp 3a roa (1 - 6¥C) meHblie

Jlake OOBIYHOM CYyTOUHOM aMIUIUTYIbl. B yMEpEeHHBIX M BBICOKHX, OCOOEHHO apKTHYECKHX
HIMPOTAX, CBETOBBIC, TEIUIOBBIC M HHBIC YCJIOBHA B pPa3HBIC CE30HBI PE3KO PA3JINYHBL
COOTBETCTBEHHO pa3INYacTCs U CE30HHAs IMHAMUKA 3al1acoB PACTUTENIbHBIX U JKUBOTHBIX KOPMOB.
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Bo BHerpommyeckux pailoHax JieTHEe OOWIME KOPMOB CMEHSETCsl HuX O€IHOCTBIO WM
HEJOCTYITHOCTbIO. TpaBsHUCTBIE PACTEHUS 34€Ch 3aKaHYMBAKOT BEreTAMI0 M OTMHUPAIOT,
JUCTBEHHBIE JEPEBbs COpPACBHIBAIOT JIUCTBY. BONBIIMHCTBO MJIOJOB M CEMSH OIAJAeT, TOJbKO
HEMHOTHE IO3JHO CO3PEBAIOIIME OCTAKOTCS HAa 3MMY, 4 B KOPE M IOA3EMHBIX 4acTAX PacTeHUNU
HAaKaIUIMBAIOTCs pe3epBHBIC BelllecTBa. MHOrMe KUBOTHBIE, IPEKPATUB Pa3MHOXKEHUE, OTMHUPALOT,
OTKOYEBBIBAIOT WM BIIAJAIOT B OLENIeHeHue (B crsiuky). HebGombloe KonuyecTBO NMPHILENIbLEB U3
BBICOKMX IIMPOT JaJIeKO He KOMIIEHCHPYET YObUIM. B CHEXHBIX 30HAX Jaxe MMEIOIIUICS 3UuMON
KOPM B 3HaYUTENBHOM J10JI€ CTAHOBUTCS HEAOCTYIHBIM I10J CHEKHBIM IIOKPOBOM.

Ce3oHHBIE OMOJOTMYECKHE IUKIBI SIBIISIIOTCS CE30HHOW CMEHOW MUTAaHUS OAHMMH KOPMaMH —
IIOCIaHUEM JPYTHX, BPEMEHHU aKTUBHOI'O COCTOSIHUS — CIISTYKOW, BPEMEHU Pa3MHOKEHHS — IIEPUOIOM
I10JIOBOTO ITOKOSI, OCEAIOr0 00pa3a MU3HU — MUTPALUsMU U T.I. B OCHOBE IIMKJIOB JIEXKAT CII0KHbBIE
(U3M0J0rNYECKNe MEXaHU3MBI, C IOMOIIBIO0 KOTOPBIX )KHBOTHOE BCTPEUAET HACTYMAIOLINE CE30HHbIE
U3MEHEHUs IIOroJAbl M JPYIMX YCIOBUHM CYIIECTBOBAaHUS YXKE IIOATOTOBJICHHBIM K HUM. Takoe
IIPEJBApUTEIILHOE IPHUCIIOCOOJCHHE OCHOBAaHO HA CIIOXKHBIX pPE(IEKTOPHBIX 3aBUCHUMOCTSX;
MOJITOTOBKA HEOOXOAMMBIX H3MEHEHHUI MeTab0JIn3Ma 00eCTIeYMBAETCS BO3ICHCTBHEM CIIEIUATBHBIX
pasapaxxkuTesiel, KOTOPbIMH MOTYT CIYXXHUTh JIIOObl€ BHEIIHHE SIBICHUS (M3MEHEHHE CBETOBOIO
pexuMa, TeMIlepaTyphl, BIaXXHOCTH, BBIIAJACHUEOCAJKOB, ITOSBICHUE WM HUCYE3HOBEHUE KAKOIO-
1100 KopMa). DTH CI0XkKHbIE (POPMBI 3aBUCUMOCTH OpraHU3Ma OT Cpe/ibl MOTJIM BOZHUKHYTD JIMILIb B
pe3ybTare IIUTEIHHOTO €CTECTBEHHOTO 0TOOpA.

B BBICOKMX MMpOTax, rie 3UMON MOSBIAETCS CHEKHBIH IOKPOB, OOJBIIMHCTBO HA3eMHBIX
0ECIO3BOHOYHBIX M NOWKHJIOTEPMHBIC ITO3BOHOYHBIE HA XOJIOJHOE BpeMs ToO/a BHAJAOT B
OLIENICHEHUE, OTKAa3bIBAsACh OT IMUTAHUS; HEKOTOPbIE PHIObI COKPALIAIOT €r0 10 MUHUMYMa.

Ocoboii popmoii mprcrocodIeHUs K CE30HHBIM U3MEHEHUSIM YCIOBHI CYIIECTBOBAHUS CITY)KHUT
CIISIYKA JKMBOTHBIX. MeTaboaM3M JKMBOTHBIX I€pEeCTpauBaETCsl, aKTUBHOCTb, TEMIIeparypa Teja
CHIDKAIOTCSI OOBIYHO emi€ /0 HACTYIUICHHs HeOIarompusTHOTO ce30Ha. [loaroToBHUTENbHBIC
U3MEHEHHMsI B OpraHu3Me NPOMCXOIAT IOJ| BIMSHUEM BHEIIHUX pa3ApaxuTesedl (M3MEeHEeHue
CBETOBOTO PEKHUMa H JIp.).

Pa3nuyaroT 3MMHIOIO CIITYKY U JIETHIOHO.

JIEKIIMA 9.
"KIU3HEHHBIE ®OPMbI OPTAHU3MOB

Mopdonorudeckuii TAM MPUCTIOCOOJICHUS] PACTEHHUS WM >KUBOTHOTO K OCHOBHBIM (hakTOpam
MECTOOOHUTaHUS U ONpeAeIEHHOMY 00pa3y >KM3HH HA3BIBAIOT XKU3HEHHOU (hOpMOU opraHusma.

JIume TPUYMHBI METOAMYECKOTO XapaKTepa MOOYXKIAI0T DKOJIOTOB M3Yy4aTh UM paccMaTpuBaTh
BIIUSTHUE HA PACTEHUS OTMEIBHO B3ATHIX KOJIOTUYECKUX (PAaKTOPOB, a COOTBETCTBEHHO U BBIJICISTH
9KOJIOTUYECKHUE THUIIBI PACTEHUHN MO0 OTHOIIEHHUIO K OAHOMY (akTopy (Hampumep, 1Mo OTHOIICHHIO K
BIIQXXHOCTH — TUTPOPUTHI, ME30(HUTHI, KCEPODHUTHI; MO OTHOIMICHUIO K 3aCOJECHHOCTH TOYBBI —
rUKo(UTh, ranoduTel W T. 1.). B HeHCTBUTENHHOCTH Cpela BIUSET Ha OPTaHU3MBl Kak
Hepas3JeNbHOe IIeJloe, U ajaNnTalluyd BbIpaOaThIBAIOTCS Y HUX KO BCEMY KOMIUIEKCY (aKTOpPOB.
[ToTpeOHOCTh, TUMU3UPOBATH PACTEHHS MO CXOJCTBY HMX MPHUCIOCOONEHUN K cpele MpuBena K
BO3HUKHOBEHHIO MOHATHS 00 OCHOBHBIX IPYIIAaX PACTEHUH, UMEIOIINX CXOIHBINA OOJIHK B pe3yJIbTaTe
CXOZCTBa MyTel nmpucnocobienrs. Ha nmepBeix mopax Takue TPYMIbI BBIICISUIA 10 YUCTO BHEITHUM
npu3HakaM. Tak, B Tpyldax JApEBHEIPEYECKOTO eCTeCTBOMCHbITaTeNns U ¢uiocoda, «oTHa
6oranukn» Teodpacta, Bce pacTeHUs MOIPA3ACIAIOTCS Ha JAEpPEBbs, KYCTAPHUKU, TTOTYKYCTAPHUKHI
u TpaBbl. [lo Mepe pacmmpenus TeorpaguvecKoro Kpyrosopa OOTAaHHMKOB W HAaKOIUICHUS
AKOJIOTHUECKON HMH(OpPMAIMK O PACTEHUSX BCE sCHee OQOopMISIIach UAES O CXOJIHBIX THMax
MPUCIIOCOOJICHUS PACTEHHI B CXOIHBIX yCiIoBHsiX. B 1806 r. n3BecTHBIN OOTaHUK, OCHOBOIIOJIOKHHUK
6orannueckoi reorpaduu A. 'yMOONBAT, H3yYUBIINI PACTUTENBHBIA MUD Pa3HBIX KOHTHHEHTOB,
MIPEIIOKUIT BBIACTUTE 9 «OCHOBHBIX (JOpM» pacTeHUuid. BOT HeKOTOpbIe U3 HUX:
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1. ®opma manpm 5.®opma nuaH
2. ®opma OGaHaHOB 6.DopMa 1aBpOBBIX JIEPEBHEB
3.®opMa XBOHMHBIX epeBbeB (. DopMa 371aKOBUIHAS
4, ®dopma KaKTyCOBHJIHBIX 8.dopma MxoB
pacTeHui 9. ®opma opxunei

[TpuHIUT BBIAEIEHUS 3TUX TPYIII B OCHOBHOM (PM3MOHOMHYECKHUI: XOTSI OHU U HA3BaHBI [10 UMEHU
OTIpe/IeNICHHBIX TAaKCOHOB, HO JAJIEKO HE BCErla COBNAJAlOT ¢ HUMHU (Tak, «popma J1aBpOBBIX
JIEPEBbEB» KPOME JIaBpa BKJIIOYAET OJICAHAPBI, MATHOJUU U IPOYHE >KECTKOIMCTHBIE MOPOJBI;
«hopma 3nmakoBUIHAs» — 3JIaKH, OCOKH, CUTHHKH). BMecTe ¢ TeM HEKOTOpbIE T'pYIIbl UMEIOT
OTIpEJICIEHHOE JKOJOTMYECKOoe M reorpaduyeckoe coJepKaHue: Hampumep, «popma XBOWHBIX
JIepeBbEB»  MOJpa3yMeBaeT IMpHUCHOCOOJIeHHe K KIMMAaTy C XOJOJHOM 3uMOM, «popma
KaKTYCOBUIHBIX pacTEHUI» — K JIETHEHW CyXOCTH, «(popMma JIMaH» — CBETOIIO0HE, OTCYTCTBUE
coOCTBEHHOM OTIOPHI, «hopMa OpXuaei» — AMUUTHBIA 00pa3 )KU3HU U T. II.

Takum oOpazom, «ocHOBHBIE GOpMBD» pacTeHuil A. ['ymOonpaTa OTpaXkaiu MEpBYIO MOIBITKY

BBIJIETTUTH OCHOBHBIE TUIIBI PACTEHUI CO CXOTHBIM MPUCTIOCOOICHIUEM KO BCEMY KOMILIEKCY
¢dakxTopoB cpeapl. B mocnemyromme roabl YHCIo 3TUX «POopM» OBLIO OJHHUMH aBTOPAMHU yBEJH-
yeHo (no 54 X. I'puzedaxom B 1872 r.), apyrumu — ymensbiiero (1o 11 A. Kepuepowm B 1863 r.).
[TpyHLIMI UX BBIJENEHUS OCTABAJICS HEONPEAEIEHHBIM, UCIIOJIb30BAIMCh U OCOOEHHOCTH POCTa, U

MOp(}OIOrHsl TUCTOBOM IUIACTUHKU, M MPUHAICKHOCTh K OMPEAeIEHHOM TaKCOHOMHYECKOMN
rpymme. Camo pasfelieHue Ha TPYIIBI CKOpee BBIPAKAIO HICI O Pa3HOOOpasuH PacTUTEIHLHOTO
Mupa BooOIIe, YeM O MyTAX Ipucrnocodienus kK cpene. Toiabko ¢ 0popMICHHEM OCHOBHBIX MOHSITHIA
9KOJIOTUH PACTEHUIN «OCHOBHBIM (hOpMaM» pacTEHUM CTaJlu IpUAaBaTh IKOJIOTHYECKOE COJIEp KAHNUE.

OavH u3 OCHOBOIOJIOXKHHUKOB OJKoJoruu pacteHuid E. BapmuHr BBen mnoHsTHE O

«KW3HEHHOHN popMe» KaK COBOKYMHOCTH NMPUCIOCOOUTENbHBIX mpu3HakoB. [loero
onpeaeneHuo, 3To ¢opMma, B KOTOPOW BEreTaTUBHOE TEJIO pacTeHus (MHAMBHJIA) HAXOIUTCS B
rapMOHHMM C BHELIHEH cpenoil B TeueHue Bceil ero >xu3HU. COBPEMEHHOEOIpENEIeHHE 3TOro
noHsATHs, Oosee Kpatkoe u obmiee, umeercss y A. Il. Illennukosa (1964).
«Bunpl pactenuit, cxoaHble 110 (OpMe U IPUCTIOCOOIEHUIO K Cpejie, 00BEAUHSIOT B O/IHY KU3HEHHYIO
dopmy». Ta xe MbIcIb o-MHOMY BelpaxkeHa B. B. Anexunsim (1944): «Kuznennas gopma — 310
pe3yabTaT JIUTEIBHOIO MPHCIIOCOOJEHHUS] PAcTeHHH K MECTHBIM YCJIOBHSIM CYILECTBOBAHUS,
BBIPAKCHHBIN B €r0 BHEIIIHEM OOJIUKE).

ITockonbKy HEOOXOIUM KakKOW-TO KPUTEPHH ITOr0 CXOJICTBA, HYXHO BBIOpATh OIpelesieHHbIE
MpU3HAKK, B HAHOOJIbIIEH CTENEHU OTpakarolue NMPUCIocobeHrne pacTeHui k cpene. OueBUIHO,
JUIs 3TOTO HENPUTOAHbI TaK Ha3blBa€Mble «KOHCTUTYLIMOHHBIE», WIM «OpraHU3allMOHHBIEY,
MIPU3HAKH, 3aKPEIUIEHHbIE B TEHOTHUIIE U HE MOABEpraroIyecs ObICTpbIM U3MEHEHUSIM 110/ BIUSHUEM
cpeabl (XapakTep JUCTOPACIIOIO0KEHHUS, YUCIIO JIETIECTKOB U IPYTUX YyacTell OKOJOLBETHHKA U T.IL.),
IIOCKOJIBKY OHU HE HM3MEHSIOTCS IMOJ| BIUsSHUEM ycioBUil. CpaBHUTENBHO MajO 3KOJIOTHYECKOU
nH(pOpMallUY 1al0T ¥ TaKhe MPU3HAKU, KOTOPbIE YHACIEAOBAHbI OT MPEAKOBBIX (DOPM U OTpaXkaroT
MPUCIIOCOOIEHNE K TMPOILUIBIM, YK€ HW3MEHUBIIMMCS YCIOBHMSM (HAampuUMep, BEYHO3EIECHOCTh Y
HEKOTOPBIX TPABSIHUCTHIX U KYCTAPHUYKOBBIX BHJIOB €JI0BBIX JiecOB). [[isl onpeneneHus )KU3HEHHbIX
¢dbopm Hanbosee MPUMEHUMBI TaK Ha3bIBaeMble «IIPUCIOCOOUTENbHbBIE» MPU3HAKH, MIACTUYHbBIE
1 OBICTPO pearupyrolie Ha U3MeHeHHe cpelbl (popma pocTa, pUTM CE30HHOTO Pa3BUTHUS, CTEIIEHb
3alIUIIEHHOCTH OT HEeOJaronpusATHBIX YCJIOBUM HauOojee YsI3BUMBIX YacTed, CIOCOOHOCTh K
BEreTaTUBHOMY Pa3MHOXKEHUIO U T. 1.). HacTo Takue mpu3HAaKU ObIBalOT KOHBEPI€HTHHIMH, T. €.
Pa3BUBAIOTCS B CXOJHOM 3KOJIOTUYECKON CPEZIE Y CUCTEMATHUECKH OTAA- JIEHHBIX Ipymnil. Bot mouemy
KU3HEHHbIE (OpPMBI HE COBIANAIOT C CUCTEMAaTHMYECKUMHU €IWHUIAMHU (BHJAMH, pOJaMH,
cemeiicTBamu). Ho B 9KOJIOTHM pacTeHUI OHU SIBJIAIOTCSA CBOETO pOJia €AMHUIIAMH KiIacCH(UKaluu.
[TomoOHO TOMY Kak B CHCTEMAaTHKE TPUHAIIICKHOCTh PACTEHUH K OJTHON M TOM K€ TAKCOHOMHYECKOU
€IMHUIIE O3HAYaeT OOLIUIl MyTh MPOUCXOXKICHHS, B DKOJOTHM OTHECEHHE K OJHOM J>KU3HEHHOH
(dhopme 03HaYaeT OJMHAKOBBIN MYTh MPUCIIOCOOJICHUSI PACTCHHH K
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cpene. B aToM cMbiciie HEKOTOpbIE aBTOPHI HA3BIBAIOT JKU3HEHHbIE (POPMBI TAKCOHOMHUYECKUMHU
€IMHULIAMU B SKOJIOTUU PACTCHHM.
CucreM XU3HEHHBIX (OPM TPEIIOKEHO MHOTO, MPHUYEM pa3HBIC aBTOPHI HCIOIB3YIOT IS

KJ1accu(pUKaLMKU pa3InyHble IPU3HAKH.
CUCTEMA )KXU3HEHHBIX ®OPM PAYHKHEPA

B kadectBe mpumepa KiacCU(PHUKAUU KUZHEHHBIX (OPM PpPacCMOTPUM CHUCTEMY JIaTCKOTO
6oTtanuka PayHkuepa, TaBHO ¥ IPOYHO BOILIEALIYIO B OOMXO0]T SKOJIOTUYECKHX U (PUTOLIEHOTUYECKUX
uccienoBanuii. B ocHOBY ee mosnoxeHa uaes 0 ToM, 4YTO CXOJHbIE TUIIBI PUCIIOCOOICHUN pacTeHui
K cpele — 93TO TPEeXJE BCEr0 CXOAHBbIE CIOCOOBI MEPEHECeHHsT Hamboyiee TPYIHBIX YCIOBHM
(neficTBUTENBbHO, ONArONPUITHBIE YCIOBHS B LEJIOM OJIArONPUSATHBI AJIi BCEX PACTEHUU, €CiH
UCKJIFOUUTH CIIy4au Pe3KOT0 CABUTa HKOJIOTHUECKUX ONTUMYMOB B OCOOBIX YCIIOBHSIX, M HE TPEOYIOT
0COOBIX MPHUCIIOCOOJTICHMI; aJaNTUBHBIE X€ W3MEHEHHUS CBSI3aHBIB OCHOBHOM C MPEOAOJICHHEM
YCIIOBUH, JIeXallluX 3a IIpelejaMH ONTUMAalbHbIX). B 001acTsX ¢ CE30HHOH MEPHOJUYHOCTHIO
KJIMMaTa Takue TpyJIHbIe JJIsi pacTeHUIl YCIIOBUS HACTYHAIOT IJIaBHBIM 00pa3oM B OCEHHE-3UMHUI
CEe30H, a B apUIHBIX 00NACTAX — €IIe U B MEPHOJ JETHUX 3acCyX. 3HAUYUT, OCHOBHOE CXOJICTBO
MPHUCTIOCOOTICHUM pacTeHUH K cpele AOKHO 3aKIIYaThcs B CXOACTBE CIHOCOOOB MEpEeHECeHUs
HEeOJIaronpusATHOTO MEPHO/IA TO/1A.

B kauecTBe mpu3HaKa, BbIpaXaroliero Mpucrnoco0IeHHOCTh K NEPEeHeCceHUI0 HeOIaronpusTHOTO
ce30Ha, PayHKkuep ucnosap30Baji crnocod Nepe3uMOBKH M0YEK BO30OHOBIIEHHUS, T. €. UX IOJIOKEHUE
B [IPOCTPAHCTBE (OTHOCUTENIHHO MOBEPXHOCTH 3€MIIM) U CIIOCO0 3alIUThl. DTOT MPHU3HAK, HA MEPBHIii
B3IJIs1]] KaK Oy/ATO YacTHBIN, UMEET INyOOKUH OMOJOTrMYECKHUil CMBICT (MMEHHO 3alllUTa MEPUCTEM,
MpeIHa3HAYeHHBIX AJIs IPOJOJIKEHHS POCTa, 00eCcIIeYnBaeT HEMPEPHIBHOE CYIIECTBOBaHHE 0COOU B
YCIIOBUSIX PE3KO NEPEMEHHOMN CPEJIbl) U IIUPOKOE IKOJIOIMUECKOE COJEpKAHUE, TaK KaK peub UIET O
MPUCTIOCOOJICHUH HE K OJJHOMY KaKOMY-JI00 (akTopy, a KO BceMy KOMIUIEKCY (haKkTopoB cpeabl. Bot
rmo4yeMy BbIOpaHHBIA PayHKHEpOM MpU3HAK OKA3aJICsl KOPPEISITUBHO CBSI3AHHBIM C IEJIBIM PSIIOM
JIPYTUX, B TOM YHUCII€ U YUCTO (PU3HOHOMHUYECKHUX.

OcHoBHbIE )XU3HEHHBIE POpMBI B cucteme PayHkuepa crnemnyrorniue:

@danepoguTel. OTa Tpymnma OOBEAMHSET pPACTEHHUS, Y KOTOPbIX TOYKH BO30OHOBJICHHUS
pacnosokeHbl BBICOKO HaJ 3emiiell. Crofa MpUHAIeKaT [VIaBHBIM 00pa3oM JepeBbs U KyCTapHHUKHU.
Paynkuep BecbMa JpoOHO MOApaA3IEIHII 3Ty TPYIINY, BBIIEIUB 15 MOATUIIOB 1O pU3HAKaM pa3MepoB
(mera-, Me30-, MUKpO- U HaHO(paHEePO-(PUTHI), TIUTEIBHOCTH KU3HU JINCTHEB (BEUHO3EJIEHBIE U C
OTAJAIONTIMH JIUCThSIMH) M CTETIEHH 3allUIIEHHOCTH TMOYeK BO300HOBIEHUs. OTAETbHO BBIJIEICH
MOATUI CTEOJIECYKKYIEHTHBIX (haHepo(UTOB (IpEeBECHbIE KAaKTYChl, MOJIoYau M Jp.). B rpymmy
(banepo(hUTOB OTHECEHBI TAK)KE PACTEHHSI COBCEM MHON Mopdooruu u OUOIOTUH, HO TTOAXOISIIHIE
noxa omnpeneneHue (aHepoUTOB IO MPOCTPAHCTBEHHOMY IIOJIOKEHHMIO TOYEK BO30OHOBIICHUS
(amuuThl, pacTymue Ha JEPEeBbSIX M KyCTapHUKAX).

VYaaneHHOe OT MOBEPXHOCTH 3€MJIM IMOJOXKEHHE MOYEK 03HA4YaeT BO3MOXKHOCTh UX OTKPBITON
MEepPe3UMOBKH, 0e3 3allUThl CHErOM WM WHBIM IOKPOBOM, MPEJOXPAHSIOMIUM OT BBIMEP3aHUS.
JeiicTBuTensHO, (paHepodUTH — pacTeHUs B OCHOBHOM MSTKOTO KJIMMaTa, OHM HanboJjee OOMIbHBI
1 pa3HOOOpasHbl B Tpomuueckux obnactsax. [Ipeobmaganue ux B CTOIh OJarONMpUATHBIX YCIOBHUSIX
CBSI3aHO €II€ U C TEM, 4TO JEPEeBO — CPABHUTEILHO HEIKOHOMHAs CTPYKTypa C TOUYKHU 3PEHHS
MPOAYKTUBHOCTH (POTOCHMHTE3a, MOCKOJIbKY OHO MMEET HEOOJBIIYIO JION0 (POTOCHHTE3UPYIOIINX
TKaHeW Tpu OOJIBIION Macce MeXaHWYecKuX W mpoBoasmux. [IpaBma, sta >ku3HeHHas ¢dopma
JIOCTaTOYHO MpEJCTaBlIeHa UB 0oJiee CypOBBIX YCIOBMSAX (XBOWHBIE Jieca), HO 37IeCb €€ BHJIOBOE
pa3zHooOpas3ue BecbMa OrpaHHUYEHO.

XKuznennas gopma panepopuToB (0cOOEHHO KPYITHBIX pa3MEpOB) B ropasio OOIbIIeH CTENEHH,
yem Jnpyrue ¢Gopmbl, 00ECredrBaeT CpeaooOpasyIonyl0 pojb PACTEHUH W TOCIOJICTBYIOIIEE
MOJIO’KEHHE BU/IOB B PACTUTEIILHOM COOOIIECTBE.

Xame(huTbl — HEBBICOKHE PpAcCTeHHs] C MOYKaMU BO300OHOBJIEHHS Ha 3UMYIOIIMX Io0erax,
pacToOKEHHBIX BOMM3M MOBEPXHOCTH 3E€MJIM, PeKe—Ha MOBEpXHOCTH). [lojokeHue modek Ha
BoicoTe He Oosiee 20—30 cM HajJ MOBEPXHOCTHIO TMOYBBI O3HAYAET WX 3UMOBKY TOJ 3aIIUTON
CHEXKHOTO TMOKpoBa (a B 0OoJyiee TEIUIBIX OOJACTSIX— YACTHYHOE YKPBITHE OTMEPIIMMH YacTSIMH
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pactenuii). Cpenu xaMe(puTOB €CTh KYCTAPHUYKHU C BEUHO3EJIEHBIMH (OpYCHHUKA, BOPOHUKA, JIMHHES)
WIA ONJAIONMMH (YepHUKA, TOXYOHMKa) JUCThSIMHU, & TAKXKE MOJYKYCTApPHHYKH, Y KOTOPBIX B
HEeOJIaronpUATHBIN MEPHOA OTMHUPAIOT HE TOJIBKO JIUCThS, HO U YacTH TOOEroB; OCOOCHHO MHOTO
TaKUX BHJOB B CPEIU3EMHOMOPCKOM KIIMMaTe, TJe OTMHpPAHHE YacTH TOOETrOB IPOHMCXOIHWT B
3acynumBblid mepuoa. K rpynme xamepuTOB OTHOCATCS M HEKOTOpPBIE TPAaBSHUCTHIC PACTEHUS,
COXpaHSIONIME Ha 3UMY JIS)KAYHMe WM TPUTIOHUMAIONIHECS TT00eTH ¢ MOYKaMU Ha UX KOHIAX U B
nmasyxax OTMEpIIMX JIMCTheB (Hampumep, 3Be3mauarka JjanneroBugHas — Stellaria holostea,
6apBuHOK— Vinca minor u ap.). Xamehuramu SBJISIOTCS TaKKe PaCTEHHUS-TIOLYIIKH, 00 3KOJI0r0-
Mop(dororuaeckoM CBO€OOpa3uH KOTOPBIX Yyxe ObLIO cKa3zaHO BhIme (cM. €. 86). 31mech JHIIb
HAIlOMHUM, YTO JUISi HUX XapaKTepHbl KpalHE OTPaHWYCHHBIA POCT MOOETOB B COUYETAHUU C
YCUJICHHBIM BETBJICHUEM, IMPUBOAALINNA K YPE3BBIYAIHO IJIOTHOMY CTPOCHHIO, H OYEHb OOJIbIIAs
MPOJIOIDKUTEITLHOCTD YKH3HH.

FeMUKPUNITOPUTHI —TPABIHUCTBIC MHOTOJETHUKH, Y KOTOPBIX HAJ3EMHBIC OpraHbl (MJIH KX
OoJbIasi YacTh) B KOHIIE BETeTAllM OTMUPAIOT, & MOYKH BO30OHOBJICHHS HAXOMATCS HA YPOBHE
MOYBBI U 3aIUIIEHBl COOCTBEHHBIMH OTMEPIINMH JIUCTHSIMH, JTUCTBEHHOW MOJICTHIKOM M CHETOM.
Mopdoaoruuecku 3Ta TpyIa JOBOJBHO pPa3HOOOpa3Ha: y OJHUX BHUJIOB UMEKOTCS HECKOJIbKO
yIaJICHHbIE OT OCHOBAHMS BO3AYIIHBIE MOOETH C IMOYKAMH, 3UMYIOIIME NpH OJaro- MPUSTHBIX
YCJIOBHSX, a TAaKXKE HAJ3E€MHbBIC WU TOJ3EMHBIC CTOJIOHBI (IPyIa MPOTOreMUKPUNTOPHUTOB, IO
Paynkuepy; nHanpumep, kpanusa, yrcrell JecHoi —Stachys sylvatica, kotosuk — Nepeta u ap.). ¥
JOPYTUX JUCThS (UM OOJNBIIMHCTBO UX) COOpAHbI B BUJE PO3ETKH Y OCHOBaHMs mo0era (01yBaHYHK,
pocsinka, npumyna). [lepsas rpynmna 10BOJIBHO IUTACTHYHA U XOPOIIO MPUCTIOCO0ICHA K H3MEHYMBBIM
METEOPOJIOTUYECKUM YCIIOBHUSIM, KaK 3TO BHJIHO 10 HAOJIIOJICHHUSM 32 MEPE3MMOBKON PAacTCHHUU B
CTEMSX: B CYpPOBBIE 3MMBI OHH COXPAHSIOT TOJBKO IIOYKH, NPU MITKOH 3UME — eIe |
pacIioyIoKEHHbBIC HAa Pa3HOI BBICOTE IMMOOETH C JINCThSIMH. PO3eTOUHBIC TeMUKPUIITOPHUTHI, HATIPOTHUB,
OoJsiee KOHCEPBAaTUBHBI, COXPAHSS HA YPOBHE MOYBHI JIUIIb OAHY-ABE MOYKH. OOBIYHO OHU 3UMYIOT
I0JT CHEXXHBIM IIOKPOBOM U XOPOIIIO BBIICPKUBAIOT CYPOBBIC 3UMBI.

'eMUKpUNITOPUTHI  PAaCIIPOCTPAHEHBI BEChMa INHUPOKO, COCTABISSA 3HAYUTENBHYIO YacTh
TPaBSIHUCTBIX BHUJIOB B JIYTOBBIX, CTCIIHBIX, JICCHBIX PACTHUTEIBHBIX COOOIIECTBAX BHETPOITUYECKUX
oOnacrei.

Kpunrodursr. ['pynma o0beIUHSIET paCTeHUS, Y KOTOPBIX TIOYKH BO30OHOBIICHUS PACIIONATalOTCs
noxa 3emiei (y reopuToB) UiaM Ha JAHE BOJOEMOB (y ruapodutoB). ['eopuTsl — TpaBsIHUCTHIE
MHOTOJIETHUKH, UMEIOIIIME 3UMYIOIIUE MTOYKH Ha MOI3eMHbBIX opranax. CoOOTBETCTBEHHO XapaKTepy
MOJI3EMHBIX OPTaHOB PA3IUYAIOT JIYKOBUYHBIE T€O(HTHI (TIOJBIIAHBI, JIYKH, POJIECKH, TYCHHBIHN JTyK
U JIp.), KJIyOHEeBbIC (IIMKJIAMEH, XOXJIaTKa, YUCTSK, KapTo(elb, TOMUHAMOYp | Jp.), KOPHEBHIIHBIE
(maHgpim, kunpei, KymneHa—Polygonatum, meipeit mon3yuuii — AQropyron repens), KOpHeBbIC
(6oms1x moneBoit — Cirsium arvense, BbroHOK mojieBoii — Convolvulus arvensis). Yriy6ienue B
MOoYBY HamboJiee YSI3BUMBIX YacTei pacTeHUs
— MepHcTeM, 00eCIeUYnBaIOIINX TPOAOIKEHUE PAa3BUTHS, CIIY>KUT BecbMa 3((PEKTUBHON 3alIUTON
KaK OT XOJIOJTHOTO, TaK M OT 3aCYIIJIMBOIO MepHoaa. DTUM OOBSICHAETCS IIUPOKOE PaCIpOCTPaHEHUE
reo(UTOB B PA3IIMYHBIX KIMMATHIECKUX YCIOBHUIX. Cr0/la OTHOCATCS, B YACTHOCTH, MHOTHE JIECHBIE
TPaBSHUCTBIE BHIIbI, a TaKXe BECCHHHUE 3(eMepoubl CTenel, MyCThIHb, JUCTBEHHBIX JICCOB
(MHOTOJIETHHKH C KOPOTKHM IUKJIOM BETETAIIMH U JUTUTEIHHBIM JIETHUM TIOKOEM).

OTnuuuTeNbHAS QJalTUBHAs dYepra Treo(@UTOB — 3amacaHue 3HAYUTEIbHBIX KOJHUYECTB
MUTATENbHBIX BEMIECTB B IMOJI3EMHBIX OpraHax, YTO JaeT BO3MOXHOCTh OBICTPO BO30OHOBHUTH
pa3BUTHE BECHOI, a 17151 3(heMepoUI0B — BO3MOKHOCTh CTPEMHUTENLHOTO pOCTAa M Hayasa [IBETEHUS
B OYCHb paHHHE CPOKH, KOTJa TEMITEpaTypHBIE YCIOBHS Il JOTOCHHTE3A €IIe MaJIo OJIarONPHUSTHHI.
Orta ¢pusnonornyeckas ajaantaius, o0ecrnevynBaroias 3aHsATHE BIAKHOWBECEHHEH IKOIOTUYECKOM
HUIIIY, TaK )K€ BaKHA JUISI TEOPHUTOB B 3aCYIUIMBBIX PAOHAX, KaK M TIOJ3EMHOE MOJIOKEHUE TIOYKH
BO300HOBIICHHUS.
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HHTEpecHO OTMETHTh, KAKUM ITyTEM Y pAaCTEHHH, IEPBOHAYAIBHO POPACTAIOIINX U3 CEMSH 013
MOBEPXHOCTHU TIOYBBI, Yepe3 HECKOJIBKO JIET T0YKAa BO30OHOBJICHUS OKa3bIBACTCS HA JJOBOJBHO
3HAYUTENbHON TIyOMHE. Y MHOTMX TeO(UTOB Ppa3BHUBAIOTCS CIEIHAIbHBIC YTOJIICHHBIC
KOHTPAKTWJIbHBIE KOPHH, KOTOpPBIC, BBICHIXas, COKpAIIAIOTCS B IONEPEYHOM HANpaBICHUU H
MOCTEIICHHO, IO 3 TOA0M, BTATHBAIOT JIYKOBHILY MJIH KITyOSHb B ITOYBY.

I'mapoduTel — BOXHBIE pacTeHUS C IUIABAIONIMMHU WIM TIOTPY)KEHHBIMH  JIUCTBSMH,
OTMHUPAIOLIMMH Ha 3UMY; I[IOYKH BO30OHOBJICHHS 3MMYIOT Ha JIHE BOJOEMa, HAa MHOTOJETHHUX
KOpHEBHIIAX (KYBIIMHKH, KyOBIIIKM) WJIM B BHIE TYPHOHOB, OMYCKAIOIIMXCS HA JHO OCEHBIO M
BCIUTBIBAIOIIMX K BeCHE (BOJOKpAC, PSICKH, PAECTHI W Jp.). biaromapsi mMOCTOSHCTBY 3MMHHX
TEMIIEpaTyp B MPHUIOHHOM CJO€ BOABI IOYKH THAPO(UTOB 3UMYIOT B emie Oosee 3alluIIeHHBIX
YCJIOBHSX, YEM ITOYKH T'€O(PHUTOB.

Tepodurer. K 93T0if Tpynme OTHOCAT MOHOKapIMYECKHE PpACTEHHs, IEepPeKHUBAIOIINE
HEOIaronpuATHBIN Tepuo]| (XOJIOAHYI0 3UMY HIIM 3aCyIUIMBOE JIETO) B BHJE CEMSH WU CIOp.
Baxneiimas agantuBHas 4yeprta 3TOi )KU3HEHHOH, POPMBI — CIIOCOOHOCTH OBICTPO (YacTo B OYEHBb
C)KaThle CPOKU — HECKOJIBKO HE/IENb) MPOXOAUTh TOAMYHBIN UK Pa3BUTHS OT CEMEHH JI0 CEMEHH,
UCTIOJIB3Ys OJaronpusTHBIE CE30HHBIEC SKOJIOTHUECKHIE HUIIN, HHOTIa BEChMa KpaTKOBpeMeHHbIe. Bo
MHOTHX OTHOIICHHUSX CEeMEHa (CIOphI) MPEACTaBISIOT Haubosee HAACKHBIA CIIOCO0 MepeKUBaHUS
HeOJIaronpusATHOTO CE30HA, MMOCKOJIbKY OHU CHA0)KEHBI 3alUTOH KaK MOP(OIOTHIECKON (IIOTHBIC
Hapy>XHBIE TIOKPOBBI), TaK M (HPU3MOJIOTHIECKOHN (COCTOSHHE TOKOS, MCKIIOYAOIIee BO3MOXKHOCTD
HECBOCBPEMEHHOI'0  MPOpAcTaHWs JaXe TNpd  CIydyailHOM KpPaTKOBPEMEHHOM  BO3BpaTe
ONmarompusATHBIX ycioBHii). HO OIHONETHWH WMWK pa3BUTHS HMMEET W CBOM HEIOCTATKH:
OTPaHUYECHHYIO IPOIYKTUBHOCTb, @ TIOTOMY M HEBO3MOKHOCTb JUISl PACTEHUS JJOCTUTHYThH OOJIBIINX
pa3MepoB, 3aMETHO BO3/I€HCTBOBATh Ha Cpeay U ObITh KOHKYPEHTHOCIIOCOOHBIM.

TepoduThl JOBOIBHO CKPOMHO TPEICTABICHBI B 00JIACTIX YMEPEHHOI'O M XOJIOAHOTO KIIMMATOB,
HO BeChbMa pa3HOOOpa3HBl B apHIHBIX 30HaX. K HUM mNpuHAIEKAT, HANpPUMEp, CTEHHBIE U
IYCTHIHHBIE BeCEHHUE 3(heMepbl, 3aKaHYMBAIOLINE [IUKJI Pa3BUTHUS 10 HACTYIUICHHUS 3HOMHOTO JIeTa.
VY HEKOTOpBIX CTEMHBIX BUIOB (pororiaBHHUK ceprioporuii — Ceeatocephalus falcatus, BecHsHka
Becennsisi — Erophila verna, seponnka Becennss — Veronica verna) Bererarus JJHTCSA BCErO
HECKOJIbKO Hegesb. CTOIb e HEeMPOAOIDKUTENbHA )KU3Hb MHOTUX ITYCTHIHHBIX 3(heMepoB. Cremnyer
3aMEeTHTb, YTO B pAJ€ CIydaeB OTHECEHHE NMYCTBIHHBIX TEPOPUTOB K Ipymie 3peMepoB TOBOIBHO
YCIIOBHO, TIOCKOJIBKY TIPH JJOCTaTOYHOM KOJHMYECTBE TEIUIA M OCAIKOB BETETAIMS Y HUX HAYMHAETCS
rOpa3/lo paHbllle HACTYIUIEHUS] BECHBI — 3MMOW MJIM JIa)Ke OCEHbI0O —MU JJIUTCA, TaKUM 00pa3oM,
Heckosibko (mHOrma g0 8—9) wmecsueB. Hasanue «d3demepsr», TpaauIMOHHO COXpaHIEMOE,
HampuMmep, B MPUMEHEHUH KO MHOTUM 3UMHEBETETHPYIOLIMM OJHOJIETHHUKAM CpeHea3sHaTCKUX
MyCTBIHB, 03HAYAET 3/1€Ch JIMIIb OUY€Hb PaHHEE 110 KaJICHTAPHBIM CPOKaM (B KOHIIE BECHBI) OKOHYaHUE
BEreTaliu, CIBUHYTON 10 OTHOIIEHHUIO K OOBIYHBIM CPOKaM Pa3BUTHUS PACTEHUN YMEPEHHBIX HIUPOT.

D¢emepsl U3BECTHBI HE TOJIBKO B apHUIHBIX, HO U B JJOCTATOYHO YBJIAXHEHHBIX PallOHAX, IJIe OHU
BCTPEYAIOTCS B MECTOOOUTAHHSAX C OYE€HBb KPATKUM MEPHUOIOM, OJIaronpusITHBIM JJIsl BereTanuu. Tak,
B HIM)KHEM TeueHHH AMypa Ha Oeperax, B TeUeHHE T'01a HEOJHOKPATHO 3aTOILISIEMbIX MTaBOJKaMH, B
MEXITaBOJIKOBBIC TIEPHOBI pa3BUBAETCsA CBoeoOpasHas rpymma sgemepos (6onee 100 BumoB), y
KOTOPBIX BECh JKU3HEHHBIN IIUKJI YKJIaJbIBaeTCs B 4—6 Heelnb.

[To xapakTepy Ce30HHBIX IMKJIOB TpYIIa TEPOPUTOB ITOBOJIHHO HeoqHOpoAHA. OHA BKIIIOYAET
OJTHOJIETHUKU HE3UMYIOIINE, WM «IpOBBIe» (T. €. JAIOIIMe BCXOJbl BECHOMN), 3UMYIOIIME, WIH
«03uMBIe» (BCXOIBI OCEHBIO), & TaKK€ MOHOKAPIHYECKUE IBYJICTHUKH. Y HEKOTOPBIX BHJIOB
MPOAOIDKUTEILHOCTD IIUKIIA pa3BUTHUS MEHSIETCS B Pa3HbIX ycioBusax. Hanpumep, matinuk Poaannua,
OJTHOJIETHUHN WM JABYJETHUH B OOJBIIMHCTBE PaliOHOB CBOETO0 OOIIMPHOTO apeajia, CTaHOBHUTCA
MHOTOJIETHUKOM B BBICOKOTOpbAx IlupeHeeB, HO CHOBa JABYJIETHUKOM TaM K€, B JIOJHHAX.
Hekortopeie apkTuueckue pacTeHusi — Jokeunas tpaBa (Cochlearia arctica), mpomoMHUK
ceepubii (Androsace septentrionalis) — B 10XHO# 4YacTu apeana SBISIOTCS IBYJICTHHMH, a B
CeBEpHON — MHOTOJIETHIMHU MOHOKapIHKaMH. ECTh TpaBsSHHUCTHIC BU/IBI, KOTOPEIE
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B 3aBUCHMOCTH OT YCJIOBHI MOTYT OBITH TO MHOTOJICTHUMH F€MUKPUIITOGUTAMH, TO JBYJIETHUKAMH,
TO OjIHOJIETHHKAMHU. VIHTepecHa rpyIma TepoUTOB, CIOCOOHBIX B TEUCHHUE OJJHOTO BETETAIIHOHHOTO
Ce30Ha J1aBaTh JBE-TPH TCHEPAIIUH MTOIPs] O1aroaapst MPOPaCcTaHUIO TOJBKO YTO CO3PEBIIMX CEMSH
(6e3 mepuoma mokost). TakoBel Mokpuiia — Stellaria media, mactymbs cymxka — Capsetla bursa
pastoris u np.

Bce 3TH 0cO0EHHOCTH U OTKJIOHEHUSI PUTMUKH HPHBEIA HEKOTOPBIX aBTOPOB K MBICIIH O TOM, YTO
Tepo(UTHI — TPYIIa emé He COBCeM CTabmibHast. [10-BUAMMOMY, 3TO MOXET OBITh CBSI3aHO C. €€
OTHOCHUTEJBHONW MOJIOJOCTBIO Kak >KM3HCHHON (opMmbl. JIpyroe, He MeHee BBIPa3UTEIBHOE

CBUACTCIIBCTBO €€ MOJIOJOCTH — IIOJIHOC OTCYTCTBHUC TGpO(bI/ITOB Cp€an roioCEMCHHBIX.
JAPYI'HE CUCTEMBbI )KU3HEHHbBIX ®OPM U NTPUHLMUIIBI UX IOCTPOEHUSA

Cucrema xu3HeHHbIX (popm PayHkuepa He yHuBepcanbHa. Hampumep, B TpONHMKaxX TUIU3AIM
KU3HEHHBIX (POPM pacTeHMi, eCTECTBEHHO, JI0JDKHA ObITh OCHOBAaHA Ha MHBIX IIPU3HAKAX, YEM B
YMEPEHHBIX IIHPOTaX. B Tponmuueckux 00JacTIX OTCYTCTBYIOT CE30HHBIC MOHIKEHHS TEMIIEPATyp,
OT KOTOpBIX TpeOOBajoCh Obl 3alUIATh MOYKHM BO30OHOBIECHMS: TeMIlepaTypa B TE€YEHHE Ioja
HACTOJIBKO IMOCTOSIHHA, YTO €€ TOJMYHbIe Koyie0aHMs, KaK MPaBUJIO, HE MPEBBIIIAIOT CYTOYHBIX.
OnHako B OTHENBHBIX PalOHAX TPOMMKOB MMEIOTCS HEOJAaromnpHsITHbIE Ul PAaCTEHUN CE30HbI
(Ha3bpIBaeMbI€ HEKOTOPBIMU ABTOPAMH «IKOJIOTMUECKOM 3MMOI»): HallpUMep, [IepEePhIB BEreTalluu 13-
3a HENOCTAaTKa BJard B CyXOW M JKapKHUH IEPUOJ; OCTAHOBKA DPA3BUTHS IPU IEPHUOJUYECKOM
3aTOIUICHUH JIECOB B AJJTIOBUAJIBHBIX JJOJMHAX, KOT'1a MHOTHE IEPEBbsI TEPSAIOT JINCThS, U T. 1. B cBsI3n
C O3TUM MHoOrue ¢uroreorpagpl HUCHONB3YIOT cHUcTeMy PayHkuepa U 1 TpPOIUYECKOH
PacTUTENILHOCTH, OJHAKO BHOCST B HEE Pa3HOOOpPa3HbIE M3MEHEHHS W JIOTIOJIHEHHS, B OCHOBHOM
OTpakarolye 0coOeHHOCTH MOP(hOIOruy (B TOM YHCie BEIIMYMHY pacTeHUi, popMy pocta, popmy
KpPOHBI, CTPOEHUE JIUCTHEB U T. [1.), @ TAKIKE CE30HHYIO IEPUOIUYHOCTh (BEUHO3EJIEHOCTb WM Pa3HbIE
TUIBI JUCTONAAHOCTH). Tak, cpeau aepeBbeB ((paHepohUTOB) TPOIMMYECKUX JIECOB PA3IUYAIOT:
JIEpEBbsI C JOCKOBUIHBIMU KOPHSIMH, JIEPEBbS C JTUAHOUIHBIM CTBOJIOM, MOITY3IU(PUTHBIE 1€PEBB,
nanbMel U p. Ilpumep NOBOJIBHO APOGHOIO BbIIENEHUS XU3HEHHBIX (OpM B Hpesenax OJHON
CUCTEMAaTUYECKOW TpYIIIbl MPECTABIAET pa3/elieHrue MajibM Ha OJHOCTBOJIbHbBIE, TUXOTOMUYECKH
pa3BeTBIIEHHbBIE, OeccTeOeTbHbIE MadbMbl — Ie0(UTHI, J1a3al0- IUe MadbMbl (POTAHTH) U JIp.

B Tponmnueckux 0KJIEBBbIX JiecaX €CThb CBOEOOpa3HbIE KU3HEHHbIE (POPMBbI, OTCYTCTBYIOLIUE B
YMEPEHHBIX IIHMPOTaX, HANPUMEP TMIaHTCKUE TPABSHUCTBIE MHOTIOJETHUKH, KOTOpBIE, 10
Paynkuepy, 10JKHBI ObITh OTHECEHBI K «TpaBSHUCTBIM (haHepoduTam», Tak Kak UX MOYKH BO300-
HOBJICHHSI HaXOJATCS TOBOJBHO BBICOKO Haj 3emilell. KopHeBHINA y TakuxX TpaB CIYKaT TOJIBKO
(GYHKIIMM ~ BEreTaTUBHOTO  pPa3MHOXKEHMs, TaK KaK HET HEO0OXOJAMMOCTH  IepeXHUBaTh
HeOaronpusaTHbIe Iepuo/sl. O4eHb BETUK U CBO€OOpa3eH 3/1eCh U HabOp 3MU(DUTHBIX KU3HEHHBIX
dhopm.

B BBICOKOTOpBSX Tpomuuyeckux obsactel AQpUKHM ONMHMCAaHBl JKU3HEHHBIE (OPMBI, TaKXKe He
YKJIa/IbIBAIOLINECS B PAMKU CUCTeMBbl PayHkuepa, HallpuMep TUTaHTCKUE PO3ETOUYHBIE «IIEPEBbSI»,Y
KOTOPBIX MPAKTUUYECKU HET MOKOSAIIMXCS MOYeK; KpYIHble OeccTeOenbHbIe PO3ETOYHBIE PACTCHUS U
np. HeGnaronpusatHbie nepuoabl 37€Ch ONPEAEIAIOTCA HE CTOJIBKO CE30HHBIMU, CKOJIBKO CYTOUHBIMU
pUTMaMu TemnepaTyp (HOYHbIE 3aMOpO3KH), K KOTOPbIM y PAacTE€HHH BbIpabaThIBAIOTCS
cBOoeoOpa3HbIe aanTaIry.

JUist pacTUTEIBHOCTH YMEPEHHBIX 00JIacTe, B CBSI3U C KOHKPETHBIMHU 3aJ[adyaMM HCCIIEOBAHUI
pacTUTENBHOTO TOKpOBa, ObUIM MPEAJOKEHbl pa3IUYHbIE CHCTEMbl JKM3HEHHBIX (opM
IIPUMEHUTEIBHO K OTJENBHBIM IPyIIIaM pacTeHUH u Tunam pacturenbHocTd. B 1915 1. I'. H. BeI-
COLIKMM pa3palboTaHa cucTema AJis CTeHHBIX coolIiecT rora Poccum.

Bniocnencteum ona Obuia passuta u gononseHa JI. M. Kazakesuuewm (1922) u 10 cux mop mupoxo
MpUMEHSIETCS TpPU  aHallu3€  pPACTUTENbHBIX  COOOINECTB,  COCTABJIEHHBIX TPAaBSIHUCTHIMH
MHOT'OJIETHUKAaMH. 32 OCHOBY BbIJIEJICHUS] KU3HEHHBIX ()OPM aBTOPHI B3sUIU CIIOCOO BEreTaTUBHOTO
Pa3MHOXKEHHUS U pacCelieHUs PaCTeHU, B CBSI3U € YeM OO0JIbIIIOe BHUMAHHUE yJIEI€HO CTPOEHUIO0 HX
noJ3eMHBIX opraHoB. Hccienys pactutensHocTs CapatoBckoif oOmacty, JI. M. Ka3zakeBnu Ha
OOJIBIIIOM MaTepHaje MoKa3zal SKOJIOTMYECKYH HMPUYpOUYCHHOCTb
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KU3HEHHBIX (OPM TPaBSIHUCTHIX MHOTOJETHHUKOB: HAIpHUMeEp, MpeodiiaJjaHhe CTEP>KHEKOPHEBBIX
pacTeHHii Ha MEJIOBBIX OOHAKEHUSAX U B CyXHX CTEMSIX, KOPHEBUIIHBIX — B Jiecax U T.[I.

Ota cucTeMa MOCIy)XHUjla OCHOBAaHHEM sl OoJiee NeTaTM3UPOBAHHON U YCOBEPIICHCTBOBAHHOM
CUCTEMBI XKU3HEHHBIX (POpPM CTENHBIX pacTeHui, nmpeminoxkernHor B 1955 r. M. C. Illaneitom u
OCHOBAHHOM Ha TAKMX Pa3HOOOPA3HBIX MPU3HAKAX, KaK MPOAODKUTEILHOCTD KHU3HH, (popma poc- Ta,
KOJIMYECTBO IJIOJJOHOLICHHH, CIOCOO BEreTaTUBHOIO Pa3MHOXKEHUS, CTPOSHUE KOPHEBOI CUCTEMBI U
ap. I'pynma MHOTOJETHHKOB pasjelieHa Ha MOHOKapmukd U monukapnuku. Cpenu Tpas-
MOJINKAPIUKOB PA3JIMYAIOTCS AJTUTEIIbHOBEI€TUPYIOIME M KOPOTKOBETETHPYIOIIHUE (BECEHHUE,
JIETHUE U OCEHHHE); IPU JaJbHEUIIEM IOAPa3AeICHUN BbIIEIAIOTCS TPYIIIbI )KU3HEHHBIX (OPMIIO
XapakTepy pocTa (0ceBble, IEPHUCTbIE, MOI3YYUE) U CTPOSHUIO MOJI3EMHBIX YacTeH.

Crenyer eme yHoMsIHYTh O CUCTEME KU3HEHHBIX (DOPM JIYTOBBIX pacTEeHHM, MpeanoxkeHHoi B. P.
Buibsimcom (1922). U3 ee pasnenoB B OOTaHHMYECKUH OOMXO BOILIO JICJIECHHUE 3JIAKOB IO THITY
KylleHUs (KOpHEBUILIHBIC, PBIXJIOKYCTOBbIC, IUIOTHOKYCTOBBIE), OTpa)kalomiee HE TOJIBKO
Mop(onoruueckue 4epThl PacTeHH, HO U OCOOCHHOCTH IOYBEHHOW Cpelibl, K KOTOpOH OHHU
npuypoueHsl. Tak, yMEHbIICHHE JOJIM KOPHEBHUIIHBIX 3JIAKOB M YBEIMUYCHHE IIOTHOKYCTOBBIX
OOBIUHO CBSI3aHO C YIJIOTHEHUEM MOYBBI U YXY/IICHUEM €€ adpallyH.

Ha skomnoro-mopdonornueckom npunmuine mnocrpoeHa cucrema WM. I'. CepeOpsikoa (1962,
1964), pa3paboTanHas B OCHOBHOM Ui JIPEBECHBIX M KyCcTapHUKOBBIX (hopMm. OH ompenenser
KHU3HEHHYIO (OpMY Kak cBOeoOpa3HbIi oOmmii 00aMK (TabUTyC) TpyNIbl pacTeHUH (BKIIOYAs MX
HAJ3E€MHBIC U TMOJ3EMHbIE OpPTaHbl — IMOJ3€MHbIC MOOETH U KOPHEBBIE CHUCTEMBI). DTOTTabUTYC
BO3HUKACT B OHTOTEHE3€ B Pe3yJIbTaTe POCTa M PA3BUTHUS PACTEHHS B ONPEACICHHBIX YCIOBUAX
cpensl. OH BeIpa)kaeT MPUCIOCOOIEHHOCTh K Han0oJee MOJIHOMY HCIOJIb30BAHUIO BCETO KOMILIEKCa
YCIIOBUH MECTOOOUTAHUS, IPOCTPAHCTBEHHOMY PAaCCEICHUIO U 3aKPEINIEHUIO TEPPUTOPHUH.

N.T. CepeOpsikoB 0c000 MOTYEPKUBAET, YTO KU3HEHHAS popMa — KaTeropus Mopdooruyeckasl.
Ecimu mpucnocoOnennss kK oIHOMY (aKTOpy Cpelbl Yy SKOJOTHYECKHX THIIOB — KCEepO(HTOB,
Me30(UTOB, TATOPUTOB U T. JI. — HE 00s3aTEIBHO OTPAXKAIOTCS HA BHEITHEM 00JMKe (MOTYT HATH
10 MYTH BHYTPEHHUX, (PU3HOJOTUUECKUX aIANTAlUH), TO IPUCIIOCOOIEHHOCTh KO BCEMY KOMILIEKCY
¢dakTOpoB  JOCTHraercs  HU3MEHEHHeM  pocTa  (€ro  HMHTEHCHBHOCTH,  HaIlpaBlIEHHS,
MIPOJIOIDKUTENFHOCTH) M Pa3BUTHS PACTEHUH, a TAKXKE I TEIHLHOCTH )KU3HN BETETATUBHBIX OPTaHOB.
[ToHATHO, YTO B MEPBYI OdYEpelb 3TO OTPAKACTCd HAa BHEIIHEM OOJHMKE U OCOOEHHOCTSAX
MOp(}oIoruK pacTeHus.

Knaccudukanus xusHennsix ¢popm U. I'. CepebpsikoBa moapoOHO pa3zpaboTaHa sl APEBECHBIX,
KYCTapHUKOBBIX M KYCTADHUYKOBBIX PaCTCHUI. B Hell BbIAENIEH psl MOAPA3ACICHUN IO IPUHIUITY
conouMHeHus. bosee kpynHble (OTeNbl) JeNATCS Ha MEHbIINE (THUIIbI), KOTOpPBIE B CBOIO OYepeab
BKITIOYAIOT 0oJiee MeJIKue moapaseneHusi. OTAeNbl U THITBI BBIICICHBI 0 XapakTepy CTPYKTYPHI U
JUTUTENILHOCTH JKU3HU HaJ3€MHBIX CKEJIETHBIX OCe; JalbHelmas AeTanu3anus uaeT no npu3Hakam
(dbopMBI pocTa, CTPOCHUS HAJI3€MHBIX U TOA3EMHBIX OPTaHOB, BET€TaTHBHOTO Pa3MHOXKEHHS U T. II.
Tak, otaen «/[peBecHble pacTeHHs» BKIIOYAET BHJIbI, KOTOPbIE MMEIOT BO3BBIIIAIOIINECS Ha
YPOBHEM MOYBBI MHOTOJICTHHE CKEJIETHBIE OCH, B OOJIBINEH MIIM MEHBIIEH CTETIEHN OJJpeBECHEBIIIUE:
THUI «JI€PEBbS» C MHOTOJIETHUM (JIECATKH U COTHHU JIET) CTBOJIOM BBICOTOM OT 3—35 10 150 Mm; Tun
«KYCTapHHUKHU», UMEIOIIME HECKOIBKO (MJIM MHOTO) HAJ3E€MHBIX CKEJIETHBIX OCEH C JUTUTEbHOCTHIO
skm3Hd 10—20 et u BeicoTOM OT 1 10 5—6 M; THIT
«KYCTapHUUYKHY», Y KOTOPOTO MMEETCS 3HAYMTEIHHOE KOJIMYECTBO BETBSIIMXCS CKEIIETHBIX OCEH,
CBSI3aHHBIX JAPYT C JPYTOM HaJI3EMHO WJIU MOJA3EMHO U TOCJIE0BATEIbHO CMEHSIOIIUXCS B T€UCHHE
OHTOTE€HEe3a; JUTMTEIbHOCTh UX JKU3HU He npeBbimaer 5—I10 e, a Beicota - oT 5 10 50— 60 cm.
JanpHeiiee mnoApa3aeaeHue MOXXHO MNPOMJUIIOCTPUPOBATH Ha MpuMepe JnepeBbeB. CTONb ke
noJipoOHO pa3paboTaHa KiacCu(UKAIUS KUZHEHHBIX (OPM U B APYTUX KPYIHBIX Pa3JieNax CUCTEMBI
Cepebpsikona.

Hexotopbie aBTOpHI B MOHSATHE MPUCIOCOOIEHHOCTH JKU3HEHHBIX ()OPM K Cpele BKIIOYAIOT U
MO3HIIMIO PACTCHHS B PACTUTEILHOM COOOIIECTBE: TaK, 1o onpeaeneHuio b. A. Tuxomuposa (1963),
MOJT JKU3HEHHOW (OPMOH B IIMPOKOM CMBICIIE CIEAyeT MOHUMAaTh (POpMY Y>KUBAEMOCTH
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pacTeHui, X COCYIIECTBOBAHHUS CO CBOMMHM COCEISIMU U OKpy»katoien cpenoi. I'. M. 303ynunbiM
(1959) paspaborana cucreMa >KH3HEHHBIX (OPM Ha OCHOBE CXOJCTBA IPHCIIOCOOICHMIA IS
yIepKaHHUS PACTUTENLHONW 0COOBIO IIOUIAIU MUTAHUA M PACIIPOCTPAHEHHUS 110 HEH.

Kpome cucrem sxu3HeHHBIX (opMm oOmero 3HaueHUsT H3BECTHHI M Ooyiee JIOKalbHbIE,
pa3paboTaHHbIE MPUMEHUTEIBHO K ONPEACICHHOMY PErHOHY WJIM TUIy PAaCTUTENBbHOCTU. B 3THX
CIIy4asix OHH OOBIYHO OTJIMYAIOTCA OOJIBIION MOAPOOHOCTHIO U UCIIONB3YIOT BEChbMa TOHKHE JI€TaIH
CTpOeHHs U 00pa3a )KU3HU pacTeHuid. Tak, B eJ0BbIX Jiecax TaexHoi 30HbI PO B. H. Cykaues (1928),
YUUTHIBAsI BHELIHUI OOJUK, CIIOCOO MUTaHUS, JIUCTOMAIHOCTh WM BEYHO3€JIEHOCTh, TEHEBBIHOCIIH-
BOCTb W JIpYTHe€ MPHU3HAKH, Pa3IHyacT CICAYIOIINUE IPYIIIbl )KU3HEHHBIX ()OPM: TEHEBBIHOCIIMBBIC
MUKOTpO(HBIE XBOWHBIE (€7b, MHUXTA); JIMHHO-KOPHEBUIIHBIE MHKOTPO(HBIC TPaBSIHUCTHIC
pacTeHusl TEHEBOrO TUMA; JUTMHHOKOPHEBHIIHBIC TPABSHUCThIE MUKOTPO(]BI C JTUCThIMU OpyCHHUY-
HOTO THUIA; 3JIAKOBUJHBIE 3UMHE3€JICHbIE pACTeHHs] TEHEBOrO THIA; TEHEBbIE TPaBbl C
KJICHCTOraMHBIMHU I[BETKaAMH; BE€UYHO3EJICHBIC UTJIO-THCTHBIE MUKOTPO(HbIE TPaBbl; 3UMHE3EIICHBIC
MUKOTpO(HBIE KYCTApHUYKHU; JIETHE3€JCHbIE KYCTapHUYKU; MOJIycanpo(UThl; canpoQursl;
MIOJTYTIAPA3HTHI.

Henb3s He 3aMeTuTh, YTO MOYTH BO BCEX ITHX CHUCTEMax (a TakKe BO MHOTUX APYTuX, HE
YIIOMHUHAEMBIX 3/I€Ch) B KaueCTBE KPHUTEPHs MPUCIOCOOJICHHOCTH PAcTEHUs K Cpele B IMEPBYIO
ouepesb PaccMaTPUBAIOTCS MPU3HAKU CTPYKTYpHI (IIOUYEMYy MHOTJIa U CaMO MOHSITHE XU3HEHHOMU
(OpMBI OTIPENEINISAIOT KaK «CTPYKTYPHBIN THIT PACTECHHIT»). MeX 1y TeM MPUCTIOCOOIEHUE PACTEHUS K
cpele HUAET HE TOJBKO IYyTEM BBIPAOOTKH COOTBETCTBYIOIIUX OCOOEHHOCTEH CTPYKTYpPBI, HO
BKJIIOYA€T W aJalTHBHBIC HM3MEHEHUS (PU3MOIOTUYECKHX MPOIECCOB, XMMHUYECKOTO COCTaBa
pacTeHus, CE30HHBIX PUTMOB pa3BUTUA U T. A. llpeAmodyreHne CTPYyKTYypHBIM IMpU3HAKAM B
BBIJICIICHU Y KU3HEHHBIX (DOPM OT/IAaeTCsl OTYACTH M3-32 CPABHUTEIBHOM JIETKOCTU HMX HAOIIOJCHHUS,
OTYaCTH MOTOMY, 4YTO HH(pOpManuu 00 3KOIOr0o-PU3NOIOTUYECKUX OCOOEHHOCTSX PACTEHHH B
€CTECTBEHHBIX YCJIOBUSAX OYE€HBb MaJlo.

B nocnennue ronel coBerckumu reodoranukamu (E. M. JlaBpenko, B. M. CBemHHKOBOI)
MpPEeI0KEHO MOHATHE 00 «IK0OMoMopdaxy — THIIAX PACTCHHUA, YCTAHOBICHHBIX HE TOJIBKO TI0
CTPYKTYPHBIM OCOOEHHOCTSIM, HO M IO TEM 3KOJIOr0-(pU3HOIOTHYECKMM CBONCTBaM, KOTOpBIE
MOKA3bIBAIOT OTHOIICHHE PACTCHUU K BEAYIIUM (akTopam cpesl. Jas Toro 4Tto0bl yCTAaHOBUTH H
OXapakTepHU30BaThb 3THU THUIIBI, TpeOyeTCs BCECTOPOHHEE H3yYEHHE MKHU3HM PpACTeHHUH Kak B
€CTECTBEHHBIX YCIIOBUSX, TaK H B UCKYCCTBEHHO CO3JIaHHBIX (ITMTOMHUKH, KaMepbl HCKYCCTBEHHOTO
kinumara). IlporpamMma wuccnenoBaHuii  3ko0MOMOpd,  NpenIokKeHHas aBTOPaMH, BKIHOYAET
XapaKTepUCTUKY Pa3BUTHUS PacTEHHUs B OHTOreHe3e (pocT, AMHAMMKa MobOerooOpa3oBaHus U T. 1.),
aHATOMMU JIUCTa U KOpPHS, OIBUICHHs, 0Opa3oBaHMA M PACHPOCTPAHEHUS CEMsIH; CE30HHOM U
CYTOYHOH JWHAMHUKH (OTOCHHTE3a, IBIXaHWS, OCHOBHBIX IIOKa3aTeJeid BOJHOTO pEXUMA,
MUHEpAJIbHOTO MUTAHUSA; YCTOMUYMBOCTH K 3KCTPEMaJIbHBIM (paKTOpaM; HAKOHEll, XapaKTepUCTUKY
W3MEHYMBOCTH JKOJIOTO-(U3HOJIOTHUECKIX CBOWCTB y PAaCTEHUN M3 Pa3HBIX YacTe apeaia BHJA.
JIOJKHBI OBITH TaKXK€ MCCIEOBAHBI KOHCOPTHBHBIE CBSI3M PAaCTEHUM B COOOIIECTBE C IPYTMMHU
pacTeHUsIMH ¥ )KUBOTHBIMHU. SICHO, 4TO CTOJH OOIIMPHAS U TPYIOEMKasi MPOTpaMMa IOJT CUITY JIHIIh
OOJIBIIIOMY M XOpOILIO OPraHM30BAHHOMY KOJIJIEKTHBY, COCTOSAILIEMY U3 CIIELHUAIUCTOB pa3HbIX
npoduneit. IlosTomy B kauecTBe OOBEKTOB HCCIEIOBAHHUM ClEAyeT, MO MPEAJOKEHUI0 aBTOPOB,
BBIOMpATH JIMIIb HEMHOTHE Haulojiee BaXKHbIE BUABI — SAU(PHUKATOPHI — 30HAIBHBIX THUIIOB
pactutensHocTH. [loyueHHass nHpopManus aet
«CUHTETUYECKOE TIPEACTABICHWE O PACTEHHWH KakK IEeJOCTHOM OpraHu3Me» U BO3MOXKHOCTh
OXapaKTepU30BaTh KU3HEHHBIE (POPMBI KaK «THUIOBBIE a/JallTALlMOHHBIE CUCTEMBI Ha OPTraHU3MEHHOM
ypoBae» (E. M. JlaBperko u B. M. CsemnnkoBa, 1966).

BriepBbie 1o mporpamme, OnM3KOM K MpeaniokeHHOH, B koHue 60-x — Hawanme 70-X romoB
borannueckum u 3oonormueckum wuHCTHTYTaMu AH CCCP ObUi0o mpoOBENEHO WCClIeIOBaHUE
Kcepo(MIbHBIX MUKPOTEPMHBIX JE€PHOBUHHBIX CTEITHBIX 3JIaKOB (HECKOJIBKO BHUJIOB KOBBLIS, THUITYAK
U 1p.).

B 3apyOexxHoil 60TaHHKE CXOJHBIC MJIEU HAILIM BBIPAKEHHE B MOHATHH LEHOTUIOB (/laHCpo)
—Tpynn pacTeHuid (WM KUBOTHBIX), UMEIOUIMX OJWHAKOBBIN TaOUTYC, >KU3HEHHBIN ITUKI,
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MEPUOIMYHOCTh U CXOJHBIM OOMEH BEIIeCTB. XapaKTePHCTUKA IEHOTHIIOB IOJDKHA BKIFOYATh:
pasMepbl pacTeHHs] W €ro OTHICNbHBIX 4YacTel (hopMy W CTpPOEHHE JIHCTHEB); (EHOJIOTHIO;
(bu3nOIOrNYecKre MoKa3aTes ; pacpoOCTPaHEHNE 3a4aTKOB; @ TAKXKE Psii MPU3HAKOB, 10 KOTOPHIM
MOJKHO OLICHUTb CTETICHb YUACTHSI PACTCHHS B KPYTOBOPOTE BEIIECTB IKOCUCTEMBI (MH- TCHCUBHOCTh
HAKOIUJICHUS OPTaHUYECKUX BEIECTB, X OTUY)KJICHHUS U TOBTOPHOTO BOBJICUCHUS B KPYTOBOPOT).

Hcnonb30BaHre MHOTOYHCIICHHBIX U PAa3HOCTOPOHHUX NIPU3HAKOB JKU3HEACATEIIBHOCTH PACTCHUI
JUISL TANIA3ALMK X OTHOLLICHMS K CPEJIE CBSA3aHO C OFPOMHOM 3aTpaToi Tpyna. Ho ecte u eme ogHO
3aTpy/JHEHUE: B 3TOM CIIydae OUYeHb HEJIETKO HAMETHUTh TPYIIIIBI, COBITAJIAI0 IIKE TI0 BCEM IPU3HAKaM,
— MPUXOIUTCS MPUOEraTh K BeCbMa JpOOHOMY BbIJIeIeHHUIO rpymil. He ciry4aiiHo HEKOTOpBIE aBTOPHI
NPUXOJAT K MBICIH, YTO «KaXIBI BUJ TPEACTABISACT HEMOBTOPUMYKO CHCTEMY 3KOJIOTO-
OMOJIOTHYECKUX TMPHUCIIOCOOIICHUI U MOKET pacCMaTPUBATHCS KaK OTHENbHAs KH3HEHHAs (Gopmar
(B. H. T'ony6es, 1968, c. 1092). SIcHo, 4TO B TAaKOM CiIy4ae MCUYE3acT caMa Hjes )KU3HEHHOU (OPMbI
KaK TUIIOBOM KaTErOpHUH.

Kuznennble GOPMBI KHUBOTHBIX.

Krnaccudukanus )Ku3HEHHBIX (POPM KUBOTHBIX 3aBUCUT OT MPUHIIMIIOB, TTOJIOKEHHBIX B UX
ocHoBy. Hampumep, mo JI.H. Kamkaposy (1945):

. [TnaBaromue GopMsl.

1. YHCTO BOJHBIC: a) HEKTOH 0) IUIAHKTOH B) OEHTOC

2. MIOJIYBOJHBIC © @) HBIPSIOIINE 0) HEHBIPSIOIINUE B) JIUIIIb JIOOBIBAIOIINE M3 BOABI MUY
Il. Poromue popmsi.

1. AOCOIOTHBIEC 3eMJIEPOH (BCIO KU3Hb MPOBOJISIIIINE IO 3€MIIEH )

2. OTtHocuUTeIbHBIE 3eMJIEPOH (BBIXOASIINE HA TOBEPXHOCTD)

Il. Hazemubie popmsr.

1. He nemaromue Hop: a) Oeraromiye 0) MPBITalOIIKUE B) MOJI3AOIINE

2. Jlenaronye HOPHI © ) Oeraronire 0) IphIralolre B) MOI3A0IINE

3. JKuBOoTHBIE CKa

V. HpeBecHbie nazaromiue GopMbl

1. He cxopnsuue ¢ nepeBbeB

2. JInmp na3zarouiye no JAepeBbsiM
V. Bo3aymnsie popmbl

1. JloObIBaroIMe MUIy B BO3AYXE
2  BeicmarpuBarolye NIy ¢ BO3ayxa.

XKuznennrsle (Gopmbl BBIIEISIOTCS B Tpenenax 000l TaKCOHOMHYECKOW TPYIIbI KUBOTHBIX,
XapaKTepU3yIolIencs SKOIOrMUYEeCKUM pa3Ho00pa3eM BHIOB.

Otpsg Hacekomosiuble:

Hazemubie popMmebl — 3emiepoiika, €x

3eMHOBOHBIE (POPMBI — KYTOPA, BHIXYXOJIb

[TonzemHo-poroie GopmMbl — KpOT, 3TATOKPOT

Bo BHemHeM o00JMKEe NTHII MPOSBISETCS HMX NPUYPOUCHHOCTh K OMNPEICIEHHBIM THIIAM
MECTOOOUTAHMI M XapaKTep TMEPEBIKCHHS MPU JTOOBIBAHUW MHUIIHA. B CBA3M C 3TUM pa3inyaroT
IITHLI;

. JpeBecHOI paCTUTENBHOCTH;

J OTKpPBITHIX IPOCTPAHCTB CYIIIH;

° BbonoT u oT™menei;

. BoaHbIX TpoCcTpaHCTB.

B kaxxaoi U3 3TUX TPYII BBAEIAIOT cienuduueckre Gopmabl:

1. JloObIBatoIIye MUILY ¢ TOMOIIBIO JIa3aHus (TOIyTau, JATJIbl, MHOT'HE BOPOOBHHEIE).

2. JloGrIBaromye nuiry B NoJ€Te (Ha OTKPBITBIX MECTaxX — PyKaHKOBBIE, JITMHHOKPBUIBIE; B

Jiecax — COBBI, KO30JI0U; HaJl BOJIOU — TPYOKOHOCHIE).
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3. Kopwmsimuecs npu nepeaBukeHnH 1o 3eMiie (OTKPBITbIE MPOCTPAHCTBA — JKypaBiiy,
CTpaychl; JIECHbIE — KypUHbIE, KUBH; Ha 00JI0TaX U OTMENSAX — rojJieHacThie, (PIaMUHTO).

4. JloObIBaroIIME UITY C ITOMOIIBIO MJIABAHUS M HBIPSHUS (Tarapbl, T'YCUHBIC, TUHTBHHBI).
VY pbI0 pa3iauyaroT cieayrolue TUIb (GopM Tena:
. CrpenoBuaHblii (capran)

J TopnenoBuaHbIN (CKyMOpHs)

) CrutronieHHbIN ¢ OOKOB (JIe1)

. Turn TyHBI-pBIOBI

J Tun kambansl

. 3MeeBUIHBIHN (YTOPB)

. JleHTOBUIHBIN (CEMBASTHON KOPOJIb)

. [Tnockwuii (ckar)

. [NapoBUIHBIH (KY30BOK)

VY nacekombix B.B. SIxontoB (1969) BbimenseT CleAyroIue KU3HEHHbBIC (OPMBI:

. ['e0OMOHTBI — OOMTATETH TOYBBI

J OnureoONOHTHI — oOUTaTE ! 00JIee MIIM MEHEE OTKPBITHIX Y4aCTKOB OYBBI

J ['eprnieToOMOHTBI — JKUBYIIME CPEAM OPTaHMYECKUX OCTATKOB HAa MOBEPXHOCTH IOYBHI,
I10]1 OTABIIEH JINCTBON

. XOopTOOMOHTHI — OOUTATENN TPABSIHOTO TOKPOBA

. TaMHOOMOHTHI M IEHIPOOUOHTHI — OOUTATEIN KYCTAPHUKOB U JIEPEBHEB

. KcninoO6uoHTs1 — oOuTaTeNu IpeBECHHBI

. ['uapoOrOHTEI — 0OUTATETN BOAHOMN CPEIBI.

JIEKIIUS 10.
BUOTUYECKHUE B3AMMOOTHOIIEHUS

JKuBble OpraHu3MBbl HAXOIATCS APYT C IPYrOM B ONPEACIEHHBIX OTHOLIEHUSX. DTH OTHOILIECHHUS
MOTYT OBITh CUMOMOTHYECKHMH, MO0 aHTHOMOTHYEeCKUMHU. OAHAKO MOXET OBITh M TakK, 4TO
COBMECTHO OOMTAOIINE HA OJHOW TEPPUTOPUHU OPraHU3MbI HE BIUSIOT APYT Ha apyra. Takasdopma
OTHOIIICHUU HA3hIBACTCS HEUTPATH3MOM.

CymiecTByeT HECKOJBKO TOUYEK 3pEHHs Ha KiIacCU(UKAIUID OHOTUYECKUX OTHOIICHUH.
Hamnpumep, H.I1. HaymoB u A.I'. BOpOHOB BBIJENAIOT TPU OCHOBHBIX THIIA OTHOILIEHUM:

° COXXHUTENILCTBO;

° HECOBMECTUMOCTD;

° Oe3paznuyHas TePIUMOCTb.

Jlpyrue 5K0JI0TH BBIIESIOT YEThIpe TUIa OMOTUYECKUX CBA3EH:

1. B3anmorone3Hble OTHOIIEHHUS, TPH KOTOPBIX 00a OpraHu3Ma, BCTYMAIOUINE B KOHTAKT,
IIOJIy4arOT BBITOLY.

2. [Tone3Ho-HeNTpanbHbIE OTHOLIEHUS, IPU KOTOPBIX OJIMH OPTaHM3M IOJIy4aeT MOIb3Yy, a
Jpyroi WK HEe YyBCTBYET Bpe/ia, WM UCTIBITHIBACT €ro B c1adoil Mepe.

3. ITone3Ho-BpeiHbIE OTHOLIEHUS, TP KOTOPBIX OJWH OPraHU3M IOJIYYaeT SIBHYIO
M0JIb3Y, APYTOl UCTIBITHIBAET OUEHb CUIBHOE YTHETEHHE U JJaXKe THOETb.

4. B3anmoBpeaHbie OTHOLIEHUS, IPU KOTOPBIX 00a OpraHu3Ma UCIIbITHIBAIOT YTHETEHHUE.

B3anmooTHOIIIEHUS MEXTy )KUBOTHBIMHU, PACTEHUSIMUA U MUKPOOPTaHU3MaMH (UX €II€ Ha3bIBAIOT
KOAIMsIMHK), YPE3BBIYAHHO MHOTO0Opa3Hbl. YUEHbIE DPa3JEiAOT WX Ha MPSAMbIE W KOCBCHHBIC
(omocpenoBaHHbBIE).
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IIpsimble CBSA3aHBI C HEMOCPEICTBEHHBIM BO3JICHCTBUEM OJHUX OPraHU3MOB Ha IPYrHe, OKa3bIBas
IIOJIE3HOE MM BpEJHOE BO3JCHCTBUE Ha OpraHbl Tena, (U3MOJOTUYECKUE IPOLECCHI,
KHU3HEJEATEIbHOCTh OpraHu3Ma U ero mnosejeHue. Hanmpumep, nmoBwinKa, MUTAIOIMIAACSd COKAMHM
KJIEBEpa, YTHETA€T €ro, He TOJIBKO IOJABJIAS Pa3BUTHE BEr€TaTUBHOM MAacChl, HO M 3aMETHO
3aJIep’KMBasl pa3BUTHE PACTEHUS.

[IpsiMoe, MONI0KUTENBHOE BO3/IEHCTBHE OKA3bIBAIOT IPUOBI-MUKOPU3000pa30BaTeIi, Ha BBICIIHME
pactenus. [locemnsisick Ha KOPHSIX pacTeHHH Qb TpHOA 00ECTICUNBAIOT BEICIIEE pacTeHUEe OObIIeiH
BCAChIBaTENIbHOW CIOCOOHOCTHIO. [10BEPXHOCTh CONPUKOCHOBEHUS KJIETOK KOpbl KOpHSA U T'M(] B
mukopuse B 10-14 pa3 6osbiie, 4eM MOBEPXHOCTh KOPHEBBIX BOJIOCKOB KOPHSL.

N3BecTHO, 4TO B CMELIAHHBIX JIECAX €JIb U COCHA CUJIBHO CTPAJAOT OT OXJIECTBIBAIOLIETO NEHCTBUSA
BeTBel Oepé3pl. PackaunBasich OT BeTpa, TOHKHE, XJIECTKAE BETKH OEPE3BI paHAT XBOIO €11, COMBAIOT
MSATKHE MOJIOJIble UTJIbl. OUeHb 3aMETHO 3TO CKa3bIBAETCS 3UMOM, KOI'/1a BeTBHOEPE3bl OE3IIUCTHBI.

KocBeHHbIE B3aMMOOTHOIIEHHS YacTO MPOSBISIOTCS B TOM, YTO PAaCTEHUSI CBOUM MPUCYTCTBUEM
U3MEHSIOT PEXKUMbI AOMOTHYECKUX (PaKTOPOB CPEeAbl ISl AKUBOTHBIX U APYIHX pacTeHUM (Harpumep,
3aTCHSIOT).

Jlpyroil npumep ONOCPEAOBAHHOTO B3aUMOACWUCTBUS JKUBOTHBIX IPUBOJUT aMEPUKAHCKUI
yuénsiii E. Onym. B mrate Jlxopmxkusi, B O0JOTUCTBIX MECTaX, B BBICOKHX TPAaBSIHUCTBIX 3apPOCIIAX
KUBYT MaJICHbKasi NTUYKA — OOJIOTHBIM KpalmMBHUK U HEOOJIBLION I'PhI3yH — pUcoBas Kpbica. O6a
MTUTAIOTCS HACEKOMBIMH, YIUTKaMH, a KpbIca eIlIé MoeJaeT MeIKIX KpaboB 1 ceMeHa O0JIOTHOTO prca.
BecHOi U 71€TOM KpanMBHUK CTPOUT KPYIVIbIE THE3IA U3 TPAaBbI, I'/I€ BHIBOAUT NTEHIOB. OqHAKO B
9TUX THE3/ax JIOOUT MOCEISAThCS PUCOBas Kpbica. 3aHUMas HX, Kpblca pa3opsieT T'HE3l0,H TeEM
caMbIM 3aMETHO BIIMSIET HA YMCIEHHOCTD MONYJIALIMN KPauBHYKA. ECIIM YNCIIEHHOCTB KPBIC BBICOKA,
TO YHACIIEHHOCTh KPAaTMBHUKOB Pe3K0 cHMkaeTcs. OHaKO CynIecTBYIOT (DaKTOPBI, OTPaHHYNBAIOIINE
YHUCIEHHOCTb KPBIC, I03TOMY IIOTHOCTh KPBIC HEBEJIHMKA, YTO MO3BOJIAET OOJIOTHOMY KPAaIUBHUKY
COXPaHATHCS B JAHHBIX MECTOOOUTAHMSIX. 31€Ch MBI BUIUM KOCBEHHOE BIIUSTHUE PHCOBOW KPBICH HAa
OO0JIOTHOTO KpallMBHUKA Yepe3 THE3/10.

TUnu4uHBIM IpUMep ONOCPEOBAHHOTO BIMSIHUS OHAATPBI HA BHIXYXOJIb.

Taxe U3BECTHBI Cily4au, KOTJa ayTHHA, YCTHIIAsA, KaK IIOKPHIBAJIOM 3apOCIU BOJHBIX PACTCHHH,
CIyThIBaJIa HOTH JIbIcyXxaM. Kak M3BeCTHO, 3TH NTHUIIbI CITIOCOOHBI IIABAaTh U «OE€raTh) MOBOJIE, HO CO
CBSI3aHHBIMU NayTUHOW HOraMu Jiblcyxa Oerarhb 1mo BojJe He MoxkeT. HabmroneHus, npoBeieHHbIE B
nenbre Bonru, nmokasanu, 4to B AHU MaccoBoro Jé€ra nayTuHsl y 50% JbIcyX Jamnbl OKa3bIBaIOTCS
KPEIKO CBS3aHHBIMU JKI'yTaMU [IayTHUHBI.

B3aumoeicTBuUs JKUBBIX OPraHU3MOB KJIACCU(PHUIUPYIOT TAKXKE C TOUKU 3PEHMSI UX PEAKLUH IPYT
Ha Japyra. B dacTHOCTH, BBIIEISAIOT TOMOTHNMYECKUE PEAKIMM, IOJ KOTOPBIMH ITOHMMAIOT
B3aMMOJICHCTBUS MEXAYy OCOOSMHU OJHOTO M TOro e Buaa (Hampumep, 3QpQGeKT Tpymibl, 3aliuTa
KOPMOBOTI'O y4acTKa), U F€TePOTUNHYECKHE — KOAILIMM MEXy MHIUBUAYYMaMH pa3HbIX BHJIOB.

Cumbuomuueckue omHouieHus.

CuMOMOTHYECKMMH OTHOIICHUSMH Ha3bIBalOT TaKWe OTHOIIEHUS B COOOIIECTBE, NMPH KOTOPBIX

YYaCTHUKH H3BJIEKAIOT OT COBMECTHOI'O COXHTEIbCTBA ONPEAEIEHHYIO MOJIb3y WM XOTS Obl HE

BPEJIAT APYT JIPYTY.
K CI/IM6I/IOTI/I‘{CCKI/IM OTHOIICHHUAM MOKHO OTHCCTU CICAYIOIIUC (I)OpMBI OTHOIIIEHUWI:

J coOCTBEHHO cUMOMO03 (KooTeparus);
° MYTYaJIU3M;
o KOMMEHCAITU3M.

CumOmO03 OT Tped. cumbuocuc — COKUTEIHCTBO.

CuMO0MO030M Ha3BIBAIOT B3aWMOBBITOJHOE, HO BOBCE HE 00s3aTelNbHOE CYyIIECTBOBAHHE
OpPraHU3MOB, TOJIb3Yy M3 KOTOPOT'O U3BIIEKAIOT BCE YUACTHUKHU.

B kxauecTBe npumepa MOXKHO MPUBECTH CUMOMO03 PaKoB-OTIIENbHUKOB U akTUHUNA. Ha pakoBuHe,
B KOTOpPOH MpsUeTCs pak, MOCENseTCs aKTUHUs (HEKOTOphIE MOJIAraroT, YTO Pakd CaMU CaKaroT
AKTUHHUIO Ha paKOBI/IHy). AKTHHUSI 3alIMIIacT pakKka OT HalaACHUA XUIMHUKOB, TaK KaK C ITIOMOIIbIO
CTPCKATCIILHBIX KJIICTOK BBIACIIACT A/, CMGpTGJ’IBHbeI IJIs1 MHOTHUX pI:IG. PaK, NnepeMeascChb 1Mo AHy
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BMECTE C PaKOBHHOM, CIIOCOOCTBYET pacIpOCTPAHCHHUIO aKTUHUH, BEYIINX MPUKPEIUIEHHBIN 00pa3
KU3HU, a TAK)KE YBEJIMYUBACT UX KOPMOBOE ITPOCTPAHCTBO.

Myrtyanusm — oT J1at. Mymya — B3aUMHO.

MyTtyaau3sm — ocobas (opmMa CUMOMOTHYECKMX OTHOLICHWH, NMpHU KOTOpPOM MO0 OAMH W3
napTHEPOB, 100 006a HE MOTYT CYIIECTBOBATh O€3 COXKUTEIIS.

MyTyanusm sIBIS€TCSI YacTHBIM CilydaeM CHMOMO3a, TOJIBKO OoJiee crenualn3upoBaHHOTIO.
[Ipumepom SBISETCS CYLIECTBOBAHME HEKOTOPBIX TPABOSJHBIX KONBITHBIX U MHKPOOPraHU3MOB,
OOUTAIOIUX B HX JXKEIyJIKEe M KHUIIEYHUKE. Y KOIBITHBIX, MUTAIOIUXCA PACTUTEIBbHOM MUILEH,
OTCYTCTBYIOT (DE€pMEHTHI, MPEBpAIIAIONINE LEIIII0NI03y B 0Oojee ycBOsieMble BellecTBa. Takue
(bepMeHTBI BBIICIAIOTCS OAKTEPUAMM, KUBYIIMMHU B IHUILEBAPUTEIBHOM TPAKTe MIICKONUTAIOIIUX.
Takum 00pazom, ¢ OAHOH CTOPOHBI, HAIWYHE MUKPOOPTaHM3MOB B MHIIEBAPUTEIBHONW CHUCTEME
KOIIBITHBIX SIBJIIETCSI COBEPIIEHHO HEOOXOIMMBIM YCIOBUEM JJIi HOPMAJIBHOTO UX CYIIECTBOBAHHUS;
C Ipyroil CTOPOHBI, HAXOASCh B JKEIYJKE WM KUIIEYHUKE, MUKPOOPTaHNU3MbI IIOCTOSIHHO MOJIyYaroT
HEOOXO/AMMBIE IUTATEJIbHbIC BEIIECTBA M HE IOJBEPraloTCsi pPEe3KUM H3MEHEHHSIM YCIIOBHI
OKpY>KaloIlEH Cpeibl.

Taxxe B KauecTBe mpUMepa MyTyaln3Ma MOJXKHO IIPUBECTHM OTHOLICHHsS MeIoena ¢
MenoyKazuukoM. IIthma Menoykasuuk, pa3biCKaB IUEIMHOE THE3I0, NPUBOJUT K HEMY CBOETO
naptHépa — megoena. Menoen paspylaer rHe310 U OeJaeT MEN U JTUYUHOK MMUEN, a MEAOYKa3UuK
JIOBOJIBCTBYETCS ocTaTKaMHu. [1oib3a OT Takoro cocyniecTBOBaHHsI 0000 THAS 11T 000HX MapTHEPOB.

KoMMeHcanusm — ot 1at. kym — BMECTE U J1aT. MeHCd — SIBCTBA.

B ciiyyae komMeHcam3Ma 01MH U3 MapTHEPOB MOJIYYAET IOJIb3Y OT COKUTEILCTBA, a APYroMy
IIPUCYTCTBUE HEPBOro O€3pa3InyHo.

Koanuu mexnay opraHm3mMamMu — KOMMEHCAJIaMM XapaKTEPU3YIOTCS B3aUMHOM TEPIHUMOCTBIO.
OKOJIOTM CYMTAIOT, 4YTO KOMMEHCAJIM3M — OTO Iejlasg IpyINNa B3aUMOOTHOLIEHUH M Ja0T
JOTIOJTHUTEIIbHBIC Ha3BAHUS KOAIMSIM TUIIA — «COTPAIIE3HUYECTBOY, «HAXJICOHMYECTBOY,
«KBapTHUPAHCTBO». J{eficTBUTENBHO MPUMEPHI, OTHOCALIMECS K HaXJICOHUYECTBY HEJb3sl OOBSICHUTh
TEPMHUHOM «KBapTHPAHCTBOY.

Kommencanusm
COTpare3HuIeCcTBO HaxJIEOHUYECTBO KBapTUPAHCTBO
(Tpodpobmo3) (cuHoO¥KHA)

[lepBbie nBa BHIa KOMMEHCAIMCTHYECKUX CBS3E€H OCHOBAHBI HAa KOHTAKTaX MpH JA0OBIYE MHIIH,
TPETUil B CBA3M C MPOCTPAHCTBEHHO-TEPPUTOPHATIBLHBIM pa3MeIleHHEM OPTaHU3MOB.

Cotpane3HnuecTBO 0003HAYaeT OTHOIICHHE, TIPU KOTOPOM OPTaHHU3MBI JETAT IPYT C JAPYroM
MUINY, T. €. HAXOJSCh MPUMEPHO B OJHUX YCJIOBHUSX (B OJJHOM MECTE) OHU MOTPEOISAIOT pa3Hble
NUIIEBBIE IPOIYKTHL. (B3aumoomuouenus KOnbimHuwix u CypKos).

HaxneOnuuectBo (Tpopo6103) 03HAUAET OTHOIIECHUS, IPU KOTOPHIX OJHH OPTaHU3MBI JOEAAIOT
MUILY, OCTABJICHHYIO IPYTMMH OpPraHW3MaMH, WM MOTPEOISIOT €€ OZHOBPEMEHHO C TeMH, KTO
J00BLI, HO B MU3EPHOM KOJMYECTBE. (B3aumoomuouwenus akyivl u pviovi-npuiunaisl). B xauectse
npumMepa Tpododro3a MOKHO PUBECTH OTHOIICHHUS KPYITHBIX XUIITHUKOB, HanpuMep, ahprUKaHCKIX
JHBOB M MAaJalIbIIMKOB (THEH, IAKaloB, rpu(doB), KOTOpbIE MOEAAI0OT OCTATKU JKEPTB, YOUTHIX U
YaCTUYHO ChEIEHHBIX XUITHUKAMH.

KBapTupanctBoM 0003HAyarOTCsl OTHOLIEHHMS OPraHU3MOB, IMOCETUBIIMXCS B KHJIUIIAX HWIN
Pa3MECTHUBIIMXCSI HA MOBEPXHOCTU TeJa APYTUX OpraHU3MOB. (MHozue drcusomusie nOCensIOmcs 6
Hopax Kpomos, epwizyHoe. Hanpumep, 6 nopax cypros npoowcusaiom oo 100 eudos ocykos).
[Tpumepom cuHOMKMM ( OT JIAT. cuH-6Mecme U JAT. OUKOC — JHCUIUWe),CITY)KUT B3aUMOOTHOIIEHUE
HEKOTOPBIX BUJIOB aKTHHWUH M TPOMHYECKUX DPHIOOK-aM(DUITPHOHOB. PHIOBI HCIONB3YIOT aKTHHUIO
KaK yOeXXHIIIe U B CITy4ae OIMaCHOCTHU CKPBIBAIOTCS CPEH IIyTIaJell, IPH 3TOM CaMU He IO0/IBEPraroTCs
JEWCTBUIO CTPEKATENBHBIX KIeTOK. Cama ke aKTHHUS NPAaKTUIEeCKH HE W3BJICKAeT HUKAKOW IOJIB3BI
OT 3TUX OTHOILIECHUH.
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OnHoii u3 popm KOMMEHcaIn3Ma siBisieTcs (ope3ns, OTHOIIEHUS B KOTOPBIX OpPraHu3M OOJIbIINX
pa3MepoB HOCUT APYroi, MeHee KpynHsblil. [Ipumepom hope3nn MOXKET CIIyKUThb XKU3Hb PA3IUUHBIX
BUJIOB KJIELLIEH HA TeJ€ )KYKOB-HAaBO3HUKOB.

K pa3HOBUJHOCTSIM KOMMEHCAIM3Ma OTHOCAT IPOTOKOONEPALUIO (IEPBUYHOE COTPYIHUYECTBO).
[TpumepaMu MOTYT CITY’)KHTh COBMECTHOE 'HE3/I0BaHHE HECKOJIBKUX BUJIOB ITHII, CIIOCOOCTBYIOIIEE
3aIUTE OT XUIIHUKOB:

o COBMECTHOE THE3/I0BaHME LAIENIb U KPayek;

. THE3/10BaHHe BOPOOBEB B THE3JAX KPYITHBIX XUITHBIX MTHII.

Aumubuomuueckue OmHOUIeHUsL.

AHTHOMOTHYECKUMU SBJIAIOTCS TAKUE OTHOIIECHUS MEX1y OpraHu3MaMH, IIpU KOTOPbIX OAMH
WK ke 00a Y4aCTHHKA UCIBITHIBAIOT OTPHUIIATEIbHOE BO3ACHCTBUE MAPTHEDA.

K aHTMOMOTHYECKNUM OTHOIIEHUSM MOXKHO OTHECTH CleAytole (POpMbl OTHOILICHHA:

o XUIIHUYECTBO;

L4 [MapasuTu3M;
L4 KOHKYPCHIUIO,
L4 aAMCHCAJIN3M.

XUIHAYECTBO — 3TO 0cobasi popMa OTHOLICHHUH, TPH KOTOPOH OAMH M3 YYaCTHHKOB (XHIIIHHUK)
YMEPILBJIISET APYroro U MUCIOJIb3YeT €ro B KauecTBe MUIIIH.

D10 ocHOBHAas (hopma MeKBUAOBOH OOPHOBI 3a cymecTBoBaHkEe. COCTOSHUE MOMYJISIITNHI XUIIHUKA
OYEHb TECHO CBSI3aHO C COCTOSIHMEM IOMYJISALMNA XKEPTB.

Opnako >KECTKOM 3aBUCUMOCTM B OTHOILIEHWU BHJA JKEPTBbl INPAKTUYECKH HUKOI/IA HE
HaOIoAaeTcss M IO Mepe COKpAIeHUs YHUCIEHHOCTH NOMYJSAUM OJHOIO BHJA XMIIHHUK
nepexioyaercs Ha apyroi. Tak, HanpuMep, BOJIKM B Kau€CTBE MUILU MOTYT MCHOJIb30BaTh CAMBbIX
pa3HbIX )KUBOTHBIX: KOCYJIb, KAOAHOB, OJIEHEH, 3aii1ieB, MbIILIEH, HEKOTOPBIX NTHULL, JIATYLIEK, SIIEPHUL,
HACEKOMBIX.

YacTHBIM cilydaeM XHIIHHUYECTBA SBIIAETCS KaHHMOAIM3M — YMEpIUBICHUE U IoenaHue cebde
M0JIOOHBIX. DTO SBJIEHUE OTMEYAETCS JIUIIb B SKCTPEMaIbHBIX YCIOBUSAX, KOTJa APYTHUe BHUIBIKEPTB
MPaKTU4YECKH HeNOoCTynHbl. KaHHMOanm3M xapakTepeH Jii MHOTMX BHJIOB pbIO, am¢puoOwuii,
pentuinid. Cpeu MIIEKONUTAIOMIMX ClIy4ad KaHHUOAIM3Ma HM3BECTHBI y KPBIC, XOMSKOB, OYypbIX
MeZBe/IeH, HEKOTOPBIX KYHbUX, a TAK)KE y YeIIOBEKa.

DKOJIOTHYECKOE TIOHATHE CBS3H XUIIHUK-)KEPTBA HECKOJIBKO OTJINYAETCA OT 300JI0TMYECKOT0,TaKk
KaK OHO HCIOJIb3YETCSI HE TOJIBKO MO OTHOLIEHHUIO K TAKUM O€CCIOPHBIM XUIIHUKAM U UX JKepTBaM,
KaK JIEB M aHTHJIONA, WJIU IIyKa U TUIOTBA, HO TAKXKe U K TaKUM, KaKk OOJIbIlIasi CHHHUIIA U HACEKOMBIE,
I10TBa U 1adHUHU, fadhHUU U OAHOKIIETOYHBIE BOJOPOCIH, WM 1aXke 3e0pa U TPaBSIHUCTHIE PACTEHUSI.
Takum o00pazoMm, B HIMPOKOM CMBICIE CJIOBAa OTHOLICHHS XHIIHUK-)XEPTBA OXBAaThIBAIOT BCE
B3aUMO/JICICTBUS, IPU KOTOPHIX OJIHU OPTaHU3MbI UCIIOJIB3YIOT B MUILY APYTHE.

KonebaHus 4MCIEHHOCTH XMIIHMKOB M JKEPTBBI HEPEIKO INPOU3BOJAT BIIEYATICHHE TECHO
CBSI3aHHBIX MEXIy co0ol HukioB. KiaccuueckuM mpuMepoM cilyKaT Mepuojnyeckue KoneOaHus
YHUCJICHHOCTH 3aiilia-0emnsika, 3a KOTOPBIMU CJIEYIOT OUYeHb CXOAHbIE KOJIEOAHUs YNCIEHHOCTH PhICH
— OJIHOTO W3 TJIaBHBIX BparoB 3aina. [lockonbKy 3THM LUKIBI HAOMIOJAIOTCA Ha MPOTSHKEHUU
JUTUTENBHBIX MIEPUOJIOB, OHU OTPaXKat0T HEKOE CTaOMIbHOE B3aUMOCHCTBUE MEXY HOMYISIUSIMU
XHUIIHUAKA ¥ KEePTBbl. DKOJOTH ell€ He YCTaHOBWIIU, NEHCTBUTENBHO JIM IUKIMYECKHUE KoJeOaHUs
YHMCJIEHHOCTH 3alilleB BbI3BaHbl BO3JEHCTBHUEM, OKA3bIBAEMBIM Ha HMX MOMYJSALUIO XHUIIHUKOM-
peicbi0. BO3MOXHO, YTO YHCIEHHOCTh 3aillleB KoyieOyeTcsi B COOTBETCTBUUM C HU3MEHEHUEM
KOJINYECTBA MX COOCTBEHHOW MHIIM, & KOJEOAHUS YUCIEHHOCTH PBICH CIEIYIOT 33 IUKINYECKHUMHU
W3MEHEHUSAMHU MOMYISIHUNA UX KEePTB.

[IpoBenénnble B 1a00OpaTOPUM HKCHEPUMEHTHI, B KOTOPBIX JKEpTBa IOCTOSHHO IOJIydaia
OOMJIbHOE KOJIMYECTBO MUIIM, TOKA3aJIM, YTO XUIIHUKN MOTYT BBI3bIBATh IIUKIMYECKHE KOIeOaHUSI
KEPTB.

B cnydae BbICOKON 3((EKTUBHOCTH XMIIHUKOB MOMYJSALHUS >KEPTBbI HEPEIKO BbIEAAETCS 0
IIOJIHOTO HCYE3HOBEHMS; IIPU ATOM BCKOpPE IIOCJIE MCUE3HOBEHUS JKEPTBBI BBIMUPAIOT U CAMHU
XMIIHUKU. B3aMMOOTHOIIEHNST XUIIHUK-KEPTBA MOTYT CTaOWJIM3MPOBATHCS JIMIIL B TOM Ciydae,
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€ClIM HEKOTOPOMY 4YHCIy JKepTB YyHa€Tcs HAaWTH KaKoe-TO YOEKHIle M HM30eXKaTb YHUUTOKEHHUS
XHUILHAKOM.

Oror mpuHnun npogemoHctpupoBan B 30-x XX Beka pycckuii skonor I'.®d.I'ay3e B cBoux
pa0boTax, IpPOBEAEHHBIX Ha OJHOKJIETOYHBIX XMBOTHBIX. ['ay3e UCIOIB30Bal B KAa4eCTBE JKEPTBBI
uH}y3opuro Paramecium, a B kadecTBe XHMIIHUKA — Apyroi Bua uudysopuii — Didinium.

1. B oaHOM sKCniepuMEHTe XUIIHUKOB U JKEPTB IMOMEIAIN B OOBIKHOBEHHYIO IIPOOUPKY,
COJICPKABIIYI0 TMUTATENBHYIO Cpeay. B 3Tol mpocToil cpele XWUITHUKK OBICTPO YHUYTOXKAIU
napameryii, ocie 4ero caMu norudanu ot royioja.

2. B npyrom skcnepumente l'ay3e HECKOJIBKO YCIIOXKHSUI Cpely, MOMellas Ha JIHO
IIPOOUPKU HEMHOT'O BaThl, B KOTOPOM MapaMelMd MOTJIM YKPBIThCA OT XHUIIHMKOB. B 3TOM ciydae
nonyisinyst  Didinium morm0ana, yHUYTOXKHMB BCEX JIOCTYIHBIX € OCOOEH IKEpPTBBI, OIHAKO
nonyJsiiust Paramecium BoccTaHaBiIMBanach 3a CYET HECKOJNBKUX OCOOCH, KOTOPBIM YHaioch
CHPATATHCS OT XUIHUKOB B BaTe.

B nanpHeiimmx skcnepumeHtax lay3e cymen 0OUTBCS YCTaHOBJIEHUS NEPUOIUYECKUX
KoJ1e0aHui B OMYJIALMAX XUIIHUKA U AKEPTBbI, BpEMsI OT BPEMEHHU J100aBIIsAs B KYJIbTYpY HEOOJIBIIIOE
YUCIIO XUIIHUKOB (TMOMONHSAS MX 3anackl). Takoe MHOroOKpaTHOe A00aBiIeHHE 0CO0eH K KyJbType
COOTBETCTBYET IPOUCXOSILEMY B IPUPOAHBIX CUCTEMAX MPUXOY KOJIOHUCTOB U3 APYTUX pallOHOB
B MECTHOCTb, I'JIe IPOU30LILIO BEIMUpPAHHE JIU00 XUITHHUKA, JINOO KEPTBHI.

XUIIHUK, BBICJAIOIMIMM CBOIO KEPTBY TaK MHTEHCUBHO, YTO €€ YHCIECHHOCTh CTAHOBUTCS OYEHb
HU3KOH, BBIPBIBAET KYCOK M3 COOCTBEHHOM MacTH. XUIIHUKAM JIierdye JIOBUTh JOObIYY, @ TEM CaMbIM
U YBEIMYMBATh CBOK NPOAYKTUBHOCTb, KOIJlda HX JKEPTBbI MHOroducieHHbl. CHocoOHOCTbH
MOMYJISILMY KEPTBbI NOJJEPKUBATh CYILIECTBOBAHUE XMILHUKOB BapbUpPYyeT B 3aBUCHUMOCTH OT €€
IJIOTHOCTH.

XUIIHUKYA MOTYT HE YMEHbUIasl BEJIMYMHY IOMYJISILUM XKEPTBbI, U3bIMaTh U3 3TOW MOIYJSALUN
TAaKOE€ YHCIO O0CO0EH, KOTOpOEe SKBHBAJCHTHO CKOPOCTH €XKETOJHOTO MPHUPOCTA: IMOITOMY Ta
HOMYJISALUS  JKEPTBbI, KOTOpass CHocoOHAa K MAaKCHUMalbHOMY IIONOJHEHHMIO, OyAeT TaKxe
MOJJIEP’KUBATh U HAUOOJIbIIIEE YUCIIO XUITHUKOB.

Emé B Hauane 20-x ronoB A.JIoTka, a HECKOJIBKO MO3KE U HE3aBUCUMO OT HETO

B. Boabteppa (1926) mpemnoxuwid MaTeMaTHYECKHE MOJIEIH, OIMUCHIBAIOIIME COTMPSUKEHHBIC
KoJIe0aHHs YMCIEHHOCTH XMIIHUKA W >kepTBbl. Mogens JloTku-BonbTeppbl cnpaBeanuBa IpH
YCIIOBUHU:

®  [ONYJIALMS )KEPTB B OTCYTCTBUU XUITHUKA PACTET SKCIIOHEHIIMAIIBHO;

®  IIPECC XUIIHUKOB TOPMO3UT 3TOT POCT;

®  CMEPTHOCTbH JKE€PTB NPONOPLMOHATIbHA YACTOTE BCTPEY XHUIIHUKA U JKEPTBHI.

CornacHo ypaBHEHUsIM, NpuBeAEHBIM JIoTKOI 1 BonbTeppoil kaxnas U3 B3auMOAEHCTBYIOIIMX
MTONYJISALIMN B CBOEM YBEJIMYEHNUHN OIPAHUYEHA TOJIBKO APYrOM MOMYJISALUEH, T.€. — POCT YHCJIA )KEPTB
JIMMHUTHPYeETCS MPeccoM XHIIHUKOB, 4 POCT YHCJIA XUIIHMKOB — HEJOCTATOYHBIM KOJIMYECTBOM
KepTB.

[Ipu 06cyx1eHnn JTaHHOTO BOMIPOCa CIIEYeT NOTYEPKHYTh IBa MOMEHTA:

1. Hexotopas nomns xunHuyecTBa HeoO0Xo[uMa 1 O1aroaeTenbHa JUIst HOMYJIS UK, KOTopast
MPUCTIOCOOMIIACH K XUITHUIECTBY (Kyponamku u scmpebvl 6 Anenuu).

2. Korna uenoBek ycTpaHseT MEXaHU3M ECTECTBEHHOI'O YIIPABJICHHUS, OH JI0JKEH3aMEHUTh
€ro MEXaHM3MOM COOTBETCTBYIOIIEH 3((PEeKTUBHOCTH maJisi TOro, 4TOOBI M30€KaThb OTPOMHBIX
KOJIeOaHUH YHCIIEHHOCTH.

[lapasuTH3M CXOJIeH C XWIIHUYECTBOM, OJIHAKO Mapa3uT HE yOHWBAaeT cpa3y CBOEro XO03sMHa, a
JUINTEIBHOE BPEMSI UCIIOJIb3YET €r0 KaK NCTOYHUK MULIH.

Paznuuator obaucamueix M gaxkyremamuenvix mapazutoB. OOnMUraTHble MapasUThl BEIYT
UCKJIIOUUTENIFHO Mapa3uTUUYeCKuil 00pa3 KU3HU M BHE OpraHU3Ma XO3siuHa J100 morudarot, ambo
HaXOJATCS B HEAKTUBHOM (aHaOMOTUYECKOM) cOCcTOSTHUU. [IpriMepom o0aMraTHRIX Mapa3uTOB MOTYT
CIIY’)KMTb BHUPYCBHI, XHU3HEACITEIBHOCTh KOTOPBIX HEMOCPEICTBEHHO CBS3aHA C OpPraHU3MOM-
XO35IMHOM.
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K ¢akynpTaTUBHBIM napa3uTaM OTHOCITCA T€ BUABI, IPEICTABUTENN KOTOPHIX BEAYT
napasuTU4ecKuil 00pa3 )KU3HH, HO B CiIydyae HEOOXOAUMOCTH MOTYT HOPMAJIBHO KUTh BO BHEILIHEH
cpexne. Hanpumep, HeKOTOpbIe BUBI TATOT€HHBIX TPUOOB M MUKPOOPTaHU3MOB.

Taxke pasnuuaroT noCmoAHHbIX N 6peMEHHbIX TAPAZUTOB.

[TapazutusM, B OTIMYKE OT XUITHHYECTBA, XapaKTepHU3yeTcs 0osIee y3KOH crennain3annei.

Cpenu napa3uToB NOITY4arOT MPEUMYILECTBO T€, KOTOPbIE CIIOCOOHBI 00JIee MOJIIHO U AJTUTEIBHO
MCIOJIb30BATh X035IMHA, HE IPUBO/IS €T0 K CIMIIKOM paHHeH rubenu u obecreunBas TeM caMbIM cebe
HaWIy4llee CyneCTBOBAHME.

Ilapa3umouds: — mapa3uTHYECKUE OTHOLICHHUS, TP KOTOPHIX THOENb X03IMHA — 0053aTebHOE
clieicTBUE NPeObIBaHUS B HEM Mapas3uTa.

KoHKypeHIHs — 3TO TUIT aHTUOMOTHYECKUX OTHOIICHUH, IPU KOTOPOM OPTaHU3MBI COIEPHUYAIOT
ApYT C APYTOM, IIBITAsICh JIydllle U ObICTpee AOCTUYb KaKOH-TM00 ey (KOHKYpPEHIHs 3a MUIIEBbIe
pecypchl, IOJIOBOTO MapTHEPA, yOSKHUIIE, CBET U JIp.)

KonkypeHuus — eIuHCTBEHHas (opMa DKOJOIMYECKHMX OTHOIIEHUH, OTpULaTEIbHO
CKa3bIBAIOLIAsICS HA 00OMX B3aWMOAECUCTBYIOIINX NapTHEPaX.

Paznuuaror medsrceuooeyio M 6Hympueuoosylo KOHKYPEHLHI0. MeXBUA0Bas KOHKYPEHIMS
HaOIIOAaeTCsl MEXIY POJCTBEHHBIMH BHJAaMH, OOMTAIOIIMMH B CXOIHBIX YCIOBHSAX, YTO IIPH
OTpaHUYEHHBIX pecypcax MUTAHUS U IPU OTCYTCTBUH BO3MOKHOCTH SMHUIPALUU OOBIYHO MPUBOJUT
K [1OJIHOMY BBIMUPAHUIO OJIHOTO U3 BUJOB.

OTO SBIEHHE YaCTO HAa3bIBAIOT KOHKYPEHTHBIM HCKIKOYECHHEM. SIBICHME KOHKYPEHTHOIO
ucKiIroueHuss O0buto chopmymupoBano '@ Tay3e mpu pabore ¢ KyabTypamMu OJHOKIETOYHBIX
KUBOTHBIX. ['ay3e BbIpalmMBag KyJbTYpbl OJM3KOPOACTBEHHBIX BUIOB NPOCTEHIIMX poja
Paramecium Ha oHOM ¥ TOM K€ MUTATeNLHOM cpefe. [Ipu BeIpaluBaHuy 10 OTACTBFHOCTH 00a BHIA
IIPOLIBETAJIM, HO B CMEIIAHHBIX KYJIbTYPax BbIKUBAJ TOJIBKO OAUH U3 HUX. CXOIHBIE SKCIIEPUMEHTHI
IIPOBOAMIINCH C IJIOJOBBIMU MYIIKaM{, C MbIIIaMU U OJHOJETHUMM pacTeHusMu. OHuU Bcerja
IPUBOAMIIM K OJTHOMY U TOMY K€ Pe3yJIbTaTy: OJUH BUJ BBDKHMBAET, a IPYrOil BHIMHPAET, OOBIYHO
yepe3 30-70 mokoseHwuil.

Pe3ynpTaThl 1a60paTOPHBIX IKCIIEPUMEHTOB [0 KOHKYPEHIIMU NPUBEIH K (POPMYITHUPOBKE 3aKOHA
KOHKYPEHTHOT'O MCKJIIOUeHUs (3aKoH ['ay3e): 1Ba BuJa HE MOTYT CYIIECTBOBATh B OJHOW M TOM Xke
MECTHOCTH, €CJIM MX KOJIOTHYECKUE MOTPEOHOCTH UIACHTUYHBI. Takue BUIbI 00s13aTEIbHO TOJKHBI
OBITh Pa300I1IEHbI B MPOCTPAHCTBE UJIM BO BPEMEHHU.

JIEKITUS 11.
NonyJSALUN

Kaxnplif Buja, CyIIECTBYIOUIMA B MpUpOJE, TNpPEACTaBIseT cOo00il CIIOKHBI KOMIUIEKC
BHYTPUBHUJIOBBIX TI'PYIII, OXBaThIBAIOIIMIA B CBOEM cOCTaBe 0coOel co crneun(uueckuMu yepTaMu
CTpoeHUsI, PU3UOJOTUN U MOBeAeHUs. TakuM BHYTPHUBHIOBBIM OObEIUHEHHEM OcoOei SIBIsSETCS
nomymsinus. OHa Takke SBISAETCd TEHETUYECKOW €IMHULEH BHAA, W3MEHEHMs KOTOpOM
OCYUIIECTBJISIOT SBOJIIOLHIO BUA.

N3yuenue cTpoeHUs, CBOMCTB U JMHAMHUKU IONMYJISALUNA — Ba)KHBIE BOIIPOCHI COBPEMEHHOM
9KOJIOTUH.

[Tonmynsnueil B 9SKOJOTMM HA3bIBAIOT TpyINIy oco0ell OJHOro BUAA HAXOIAIIMXCS BO
B3aMMOJICHCTBUH MEXy COOON M COBMECTHO HACEISIONIMX OOIIYIO TEPPUTOPHIO.

Bnepsrie TepmuH momyssiiuss Obul BBen€H natckuMm yu€HbIM B.Moranzenom B 1903 romy B
TeHeTHKe 111 0003HAUEHHs! «€CTECTBEHHON CMECH 0cO0€i OJJTHOTO U TOTO K€ BUAA, HEOJHOPOIHOM
B T€HETUYECKOM OTHOLIeHHW». [lo3aHee 3TOT TepMHUH MPUOOPEN SKOIOTHYECKOe 3HAYCHHE U UM
cTajau 0003HavYaTh HaCEJIEHUE BHJIA, 3aHUMAIOIIIEe ONPEAeIEHHYIO TEPPUTOPHIO.

B 30-x romax XX Beka odopmuiack HOBasi 00JaCTh HKOJIOTUYECKON HAyKH — MOMYJISALUOHHAs
sKosiorusi. OCHOBOIIOJIOKHUKOM €€ SIBJISIETCS aHITIMHCKUN yuéHblii Yapib3 DntoH. B cBoell kHure
«OKOJIOTHA XUBOTHBIX» OJTOH OTMEYall, YTO CJIENYeT NEPEKIIOYUTh BHUMAHUE C OTAEIBHOTO
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OpraHu3Ma Ha MONYJISILHIO KaK €IMHHUIlY, KOTOPYIO CIIEAYET U3y4aTh CAMOCTOSTENBHO, T.K. HA 3TOM
YpOBHE BBIJICISIFOTCS CBOM OCOOEHHOCTH SKOJIOTUYECKUX aJanTallui U Perysiuil.

B nonynsiuusx nposBisioTest Bece pOpMBI CBSI3EH, XapaKTepHbIE 11 MEKBHIOBBIX OTHOLICHUH, HO
HanboJee BbIPAKEHbl MyTYaTHCTUYECKUE (B3aUMHO TOJIE3HbIE) U KOHKYPEHTHBIE.

B nonynsauusax qeicTByOT 3aKOHBI, [T03BOJISIFOIINE UCII0JIB30BATh OIPaHUYEHHbBIE PECYPCHI CPEJIbI,
9TOOBI 00ECIEUNUTh OCTaBICHUE MOTOMCTBA. JJoCcTUraeTcsi 3T0 B OCHOBHOM 4epe3 KOJIMYECTBEHHBIE
M3MEHEeHHs HaceleHus. [lomymsuuyn MHOTHX BUAOB OOJNATarOT CBOMCTBAMM, MO3BOJISIOIMIMMH MM
peryaupoBaTh CBOK YHCIEHHOCTb.

[lonnepxaHue ONTUMAIbHOM B JAHHBIX YCJIOBHUSAX YHCIEHHOCTH Ha3blBalOT [OMEOCTa30M

HONYJIALHH.
OcHOBHBIE XapaKTEPUCTUKU HOMYJIALINHN:

o YucneHHoCTh — 00111ee KOJIMYECTBO 0co0eil Ha BbIJENAEMON TEPPUTOPHH;

o [TnoTHOCT MONYJSIIMU — CpelHee YMUCIO Oco0eil Ha eAMHUIy IUIOIIAAH, WM 00bEMa
3aHMMAEMOT0 MOIYJIALUEN IPOCTPAHCTBA;

. PoxnaeMocTh — 4MciI0 HOBBIX 0cO0O€H, MOSIBUBIINXCS 32 €AUHULLY BPEMEHH B pe3yibTaTe
Pa3MHOXKEHHS;

. CMepTHOCTh — MOKa3aTelb, OTPAYKAIOIINN KOJIWYECTBO TOTHOMINX B MOMYIISALUN 0CO0er
3a ONPEIEIIEHHBIN OTPE30K BPEMEHH;

. IIpupoct nonmynsauny — pasHuLA MEXAY POKIAEMOCTBIO U CMEPTHOCTBIO;

. Tewmm pocra — cpeqHUI IPUPOCT 32 EUHULLY BDEMEHH.

[Tonmynsanuyn kak BHYTPUBUIOBBIE €AMHUIBI MOTYT OBITh Pa3HbIX KaTeropuil. Cpenn y4€HbIX
HUMEIOTCS pa3Hble TOUKU 3pEHUS, pa3HbIe MMOAX0/IbI K 3TOH npobieme. PaccMoTpuM OHY U3 HUX.

H.IIL.HaymoB BblIenseT TpU TUNA MNOMYIALMN: reorpapuueckue, SKOJIOTMYECKHEe U
aneMmeHTapHble. Kaxkas cOOTBETCTBYET ONpeAeaEHHON TEPPUTOPUH HAa 36MHOM TOBEPXHOCTH.

I'eorpaduueckass momynsLus OXBaTblBa€T TIpyHIy ocoOeil, HacesIoIlyl0 TEpPPUTOPHUIO C
reorpaUyecKkd OJHOPOJIHBIMHM YCIOBUSIMH cyliecTBoBaHUs. OOBIUHO 3TH reorpaduueckue
NOMYJSAUUN  3aHMUMAIOT CPABHUTENIBHO OOJBIIYI0 TEPPUTOPHUIO, Ha KOTOpPOW pacroyiaraercs
HECKOJIBKO Pa3HbIX SKOCUCTEM, B KaKJ10i U3 KOTOPBIX MOTYT OBITh YIEHBI JAaHHOM reorpaduyeckoi
nonynsanuu. /g reorpapuyueckoil MOMyNnsLUU XapaKTepeH reHeThdeckuil ooMeH. B pesynbrate
MEePEeKPECTHOTO CKpELIUBaHUS 0COOM KaxJ10il reorpaduueckoil momyiasuuu npuoOpeTaroT oOuuit
MopdoOuonoruueckuil Tum. Pasmepsl reorpaguueckoil MOmyasuid MOTYT OBITh OYEHb Pa3IUYHBbI.
Hanpumep, reorpaduyeckass nonyssius 0eoro MeaBens 3aHUMAET TEPPUTOPHUIO Bcero OacceiiHa
CesepHoro JlenoBuroro okeana. Taxxe OOIUpPHBI reorpapuueckue MOMyIsIUA HEKOTOPBIX IMTHII,
HanpuMep MyHOUYEeK U Kpauek. B To jxe Bpemst reorpaduueckne Nomyisiiiii HEKOTOPBIXMOJLITIOCKOB,
amMm@uOuil M uepBed, NepeMeIlaluMXxcs B Mpeaenax HeOONBIION TEeppPUTOPUH, MOTYT OBITH
OTrpaHUYEHbl HECKOJIBKUMHU JI€CATKAMU KBaJIPaTHBIX METPOB.

I'eorpaduueckue nomyasuu oObIYHO pacrnagaroTcs Ha TPYIIIbl, IPUYPOUYEHHBIE K KOHKPETHBIM
9KOCUCTEMAaM, UJIH SIBJISIIOTCS 0OUTATEISIMU KAaKOT0-TO OJHOI0 THIa MecTooOuTanus. Hanpumep, oHn
pacripenienaioTcs B IIyOMHE jeca WIM Ha BbIpyOKax, MaliHAX WIM BJAOJb pyubéB U T.I. Takue
MOMYJISIIIUY HAa3bIBAIOTCSI AKOJIOTMUYECKUMHU WJIH MECTHBIMHU.

Kaxnas u3 Hux ci1abo M30JUpoBaHa OT JPYTUX IKOJIOTHUECKUX MOMYNIALUN BUAA, TaK 4TO OOMEH
reHeTUYEeCKON nHpopManuel Mex, 1y HUMH, XOTS ¥ He IIOCTOSIHHO, HO IPOUCXOIUT JI0BOJIBHO YacTo.

JIrobast sKoyorMYecKass MOMYJISALUS MOJpa3/iesercss Ha Ooyiee MeNKHE NPOCTPAHCTBEHHbIE
TPYNNUPOBKU — MHUKPONOMYJSIIMK  (WJIM  DJIEMEHTAapHBbIE TOMYJALHUH), COOTBETCTBYIOIIHE
MHOr000pa3HbBIM YCJIOBUSIM Cpebl B dKOocucTeMe. B cocTaB WX OOBIYHO BXOIST T€HETUYECKU
OJTHOPOJTHBIE 0COOM.

[Tonmynsmuu cBoiicTBEHHA onpeaenénHas opranu3anus. COOTHOLIEHHE TPy IO T0JTy, BO3PACTY,
MoponoruueckuM, (U3HOJIOTHUYECKUM, IOBEACHYECKUM U  TE€HETUYECKUM OCOOEHHOCTSIM,
pacripeienieHue 0codeil o TEPPUTOPUHN OTPAKAIOT CTPYKTYPY MOTYIISAIHH.

Jlnig yno6cTBa U3y4eHUs BBIACISIOT:

1. buonornueckyro CTpyKTypy HOIYJISALUNA.
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2. [IpocTpaHCTBEHHYIO CTPYKTYPY MOMYJISALINH.

3. OTOJOrMUECKYIO (IIOBEAEHUYECKYIO) CTPYKTYPY HOMYJISALUH.

Kaxxnas nonmynsnus 0XBaTbIBaeT OOJIBLIYIO IPYIIY Pa3HOBO3PACTHBIX IK3EMILISIPOB, CPEIU HUX
UMEI0TCs 0coOou 00enx 1os0B. Bece oHM, BXOS B cOCTaB MOMYJISLMU, 00YCIOBIUBAIOT €€
CTpyKTypy. U ueM oHa cioxHee, TeM BBIIIe TPUCITIOCOONTEIbHBIE BO3MOKHOCTH MOMYJISIIUH.

BakHO! CTOPOHOM B XapaKTEPUCTUKE CTPYKTYPBI MOMYJISILIUY SBIISETCS COOTHOLIEHUE MOJIOBBIX
TpyII, OCOOCHHO Y BHJIOB ¢ Ipeo0IaJaroiuM TOJIOBBIM pa3MHOKEHHEM. To B KakoM Bo3pacte,
IIPY KaKHUX YCJIOBHUAX HACTYNAET II0JOBO3PEJIOCTh CAMIIOB M CaMOK, OKa3blBACT CYILECTBEHHOE
BIIMSIHUE HA MTO/JIEP/KaHUE MOMYJIALHUN.

CooTHolIeHnE [TOJIOB PEIKO OBIBAET PaBHBIM €IMHUIIE, T.K. Yallle BCEro OJMH U3 I10JIOB YUCIIEHHO
npeobianaeT Haja APYruM. Y MO3BOHOUYHBIX YK€ IMPHU POXKACHUHU YacTO CaMIIOB ObIBA€T HECKOJBKO
Oosble yeM caMoK. B monyssiuu oHAaTphl, PH POKIACHNUHN, HAOIIONAaeTCs YUCICHHOE PAaBHOBECHE
I10JIOB, a Yepe3 TPU HEZAENU OTHOILIEHUE caMIIoB K camkaM paHo 140 k 100. YV yTHHBIX TakKe caMIIOB
Oosbiie, yeM caMok. IlepeBec camMIIOB OTMEUEH B HOMYJSALUSAX aMEPUKAHCKOI'O KpOJIMKA. 3aTo B
MOMYJISUAX OSTTOK TOMUHUPYIOT CaMKH.

HccnenoBanusiMu  y4€HBIX  YCTAHOBJEHO, 4YTO COOTHOUIEHME IIOJIOB B  IOIYJSALUAX
YCTAHABJIMBAETCS HE TOJBKO MO0 T€HETUYECKUM 3aKOHAM, HO U MOJ| BIUsHUEM cpenbl. Hampumep, y
PBIKHX JIECHBIX MYPaBbEB U3 UL, OTJIOKEHHBIX NpHU Temneparype Huxke 20*C pa3BUBalOTCS caMIlbl,
1pu 0oJiee BBICOKOM TeMIiepaType — CaMKH.

W3BecTHO Takke BIMSIHHME YCIOBUH Cpelbl Ha IOJIOBYK) CTPYKTYpY HONYJSALIMA Yy BUIOB C
YepeI0BaHUEM TOJIOBBIX M MAPTEHOTCHETUIECKUX MMOKOJICHUHN (adHUH, TIIN).

Jl1s uero 3To HE0OXOAUMO 3HATH?

Y CTaHOBIIEHO, YTO CaMIIBI M CAMKHM YacTO OTIMYAIOTCS OCOOCHHOCTSMHU OMOJIOTHH, B YACTHOCTH
nuTaHueM. Hampumep, B3pocible caMilbl MKCOJOBBIX KJIEIIEH B OTJIMYME OT CAMOK OOBIYHO HE
MUTAOTCA. Y KOMapoB B UMarvajibHOU (B3pocioi) aze KpoBbIO MUTAIOTCSA TOJIBKO CAMKH, CaMIIb
COCYT COKH PacTEHHUH.

Memnb1ie 1o pa3mMepaM CaMKHM KYHHII, TOPHOCTAeB J0OBIBAIOT MEHEE KPYNMHYIO T00bIUy, y HHUX
olJierueHa CTpyKTypa ueperna u ciadee pa3BUTa keBaTelbHas MycKynatypa. 1 Hao60poT, y XUIIHBIX
IITUI] CAMKH KpyITHEEe caMII0B. MI3BeCTHO, UTO BO MHOTHX CITy4asiX caMIlbl 1 CAMKU BEAYT pa3/ieIbHOE
CYIIECTBOBaHME OOJIBLIYIO YaCTh r0/1a (MOPCKHE KOTUKHU, OJIEHN).

Takum oOpa3om, OTHEIbHBIE TPYMIbI, UCIIOIb3Ys pa3HbIE KOpMa, a MHOTIa U O0UTasi B Pa3HBIX
MeCTax, 3aHUMAIOT (4yTh) OTIMYAIOIIMECS SKOJIOTUYECKHE HUIIM U MPAKTUYECKU HE KOHKYPUPYIOT
ApPYT € IpYrOM.

[Ipobnema BcTpeuaeMOCTH OcCOO€H pa3HBIX MOJOBBIX TIPYII Ype3BbIUAHHO aKTyajdbHa JUIs
MOMYJISIIMKM, C TOYKU 3peHus e€ Boclpous3BeAeHUs. B 3ToM oTHOLIEHMH OO0JbllIoe 3HAYEHUE
npuoOpeTaeT MIOTHOCTh Monyimsuuu. CpefHss IUIOTHOCTh €€ 00ecledyrBaeT BBICOKHE TEeMITbI
Pa3MHOXKEHHUS, TOT/la Kak MpU HU3KOM IJIOTHOCTU MOMYJsALMK OpadHble MapTHEPBHI C OOJIBIIMM
TPYAOM HaxXoAAT Jpyr apyra. Takoe sBieHUWE HAOMIOJAeTCs B Halle BpPeMs Y CHHHUX KHUTOB.
BcnenctBue pe3koro cokpaiieHus YuCIeHHOCTH CO3/1allach CUTYaIHs, IPH KOTOPOM caMIlbl U CAaMKH
C TPYAOM HaxoIAT Jpyr Apyra. B pesynprare, B MONMYyJSAIMM HAOIIOJAEeTCs COKpAILCHHE JOJIH
B3pOCJIbIX OepeMEeHHBIX caMOK. Ha 3T0 MOXKeT BAMSTH U TOT (DaKT, 4TO MPU OYE€Hb HU3KOH MIIOTHOCTH
Yy MHOTHX BUJIOB UCYE3AET CTUMYJI K CIIAaPUBAHMIO.

[IporieHTHOE COOTHOLIEHHE MOJIOBBIX IPYII MHOTJA MOXKET CIY>)KUTh MHAUKATOPOM Ha YCIIOBUS
cyuiecTBoBaHMsl nonynsuuu. Ha npumepe 3yOpoB benoBexckoil mymu ObUIO MOKa3aHO, YTO
MOBBIILIEHUE YHCIIA CAMIIOB B IIPUILIOAE SIBUIIOCH CIEACTBUEM HEAOKOPMA KUBOTHBIX. B TO ke BpeMs
C YXYJLIEHUEM YCIIOBUHM KU3HHU B MOMYJSALUAX MHOTHX BHJIOB OTMEUYAETCS BBICOKAsh CMEPTHOCTH
CaMIIOB.

Bonbiioe 3HaueHne B XapakTEpUCTUKE MOMYJISIMN UMeeT e€ Bo3pacTHas cTpykTypa. [Ipu atom
BAYKHBIM SIBJISIETCS HE TOJIBKO COOTHOLIEHHE Pa3JIMYHBIX BO3PACTHBIX IPYII B MOIYJIALNUH, HO U TO,
KaK MEHSETCS 3TO COOTHOIIEHHE B pa3HbIE CE30HBI I'0J1a, TPU CMEHaX OMOLIEHO30B, KaKOBa CKOPOCTh
OOHOBJICHHS MOMYJSIMN U KaKOBO B3aMMOJICHCTBHE BO3PACTHBIX TPYIII C OKPY)KAIOLIeH cpenoil u
0c00sIMU TaHHOM MOMYJISILIUH.
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B nonynsnusix oObIYHO paziuyaroT HECKOJBKO BO3pacTHBIX Tpymil. [Ipumepom sBisiercs ogHa
13 KiaccuUKaIi pacTeHUN:

1. JlareHTHas rpymmna, KyAa BXOIAT BCE 3a4aTKU B BHJE CEMSH, IJIOJOB M OTAEIBHBIX
MOYEK BO30OHOBIICHUS.

2. BuprunwisHas (1eBCTBEHHAs1), paclaaroIascs, B CBOI0 OYepelb, Ha TPU TPYIIIbL:
BCXO/IbI, FOBEHWJIBI (MOJIO/IBIC) M TIPEMAaTypPHBIC (T.€. B3POCIIbIC IEBCTBEHHBIC).

3. I'enepaTuBHas1, 0XBaTHIBAIOIIAS B3POCIbIE, TIOJIOBO3PEIBIE OCOOH, BCE OHU IBETYT U
IJI0JJOHOCST.

4. CeHunnbHas (cTapyeckasi) Ipymia, NPEACTaBICHHAs PAaCTEHUSIMH, KOTOPbIE BCIEACTBUE

CTapOCTH YK€ OTEPSAIH CIIOCOOHOCTh K TeHEPATUBHOMY Pa3MHOKEHHUIO.

AHaOTUYHBIE TPYIIIBI MOTYT OBITH BBIJCIICHBI U Y )KUBOTHBIX.

Heo6Xx0auMOCTh BBISICHEHHMS] COOTHOLIEHMS Pa3sHOBO3PACTHBIX TIPYNI OYEHb BaKHA, T.K. 3TO
MOJKET CIIYXKHUTbh B Ka4€CTBE IPOTHO3a O JAJIBHEWIIEM CYIIECTBOBAHUU IMOMYISIIMM B YKOCUCTEME.
OObIYHO B MOMNYJIALMM, €CIM OHA HAXOIUTCS B OJArONpUATHBIX YCIOBUSAX, HMPUCYTCTBYIOT BCE
BO3paCTHBIE TPYyHNIbl. Mexay HUMH HAONIONAIOTCS TOCTEIIEHHBIE TIEPEXONbl, U PeryIsipHOe
B0O300HOBJIEHHE 00ECIeUnBaeT MOAJepKAHNE HOPMAIbHOTIO YpOBHS uMcieHHocTH. Ho uHorma sto
COOTHOILIEHUE MOKET OBITh HAPYILIEHO MJIM 32 CUET COKPALLIEHUS YUCIEHHOCTH KaKOW-TO BO3pacTHOMN
IPYIIBL, YTO MOKET MIPUBECTH K JErpafalivy MOIMYJIAINN, WIK K YPE3MEPHOMY YBEIMUEHUIO OAHON
n3 Hux. KojauuecTBeHHOE COOTHOILIEHHE BO3PACTHBIX TPYII MOXKET CIYKUTh WHJIUKATOPOM
COCTOSIHUS MOMYJALMU U e€ OyAyllero B sKocucTeMe. B CBSI3M ¢ 3TUM MOMyJALUS MOXKET ObITh
WHBAa3WOHHOW (BHEAPSAIONICHCS), HOPMAIbHONU M perpeccMBHOW. Ecim B ycCIOBHUAX 3KOCHCTEMBI
OOJIBIIMHCTBO 0COOEH MPOXOAAT BCE CTAAMM PA3BUTUS OT POXKIACHHUS 10 CMEPTH, TO JlaHHAs
MOMYJISILIUSL CUUTAETCS] HOPMAJIBHOM; eclii B €€ Ipenenax OHa MPEeACTaBleHa JIUIIb B BUJE CEMSH,
3a4aTKOB U IPOPOCTKOB, & IBETYIIMX M IUIOJOHOCSIIUX OPraHU3MOB HET, TO Mbl HaOJIr0/aeM
TIOTYJISIIIUIO MHBA3MOHHOTO TUTIA; €CITH YK€ OOJIBIIMHCTBO OCOOCH SBIISIOTCS CTAPBIMU, TO MOMYIISALUS,
KOTOPYIO OHU 00pa3yroT, IPUHAIIEKUT K UUCILY PETPECCUBHBIX.

CooTHOIIEHNS BO3pPAcTHBIX TPYII MOTYT CIYKUTh HWHIAUKATOPOM YCIOBHUH KU3HU BHJA.
[TponomxkutenbHoe mpeObIBaHME 0CO0€l B BUPTUHWIBHOM COCTOSSHUM CBHJIETENBLCTBYET O
HEOJaronpusATHOCTH YCIOBUM 11 BUAAa B JAaHHOM J3KocucTeMe. bbicTpoe mnpoxokjeHue
BUPTUHWIBHON CTaJIMU UMEET CYIECTBEHHOE 3HAaUE€HUE B pEaKIMM MONYJISIMUA Ha peXuM coopa eé
OroMacchl (XUIIHUKaMH, IMapa3uTaMu, 4eJI0oBeKoM). Te Momyssiuu, rje ocoOu ObICTPO MPOXOAST
CTaJluM TPEAreHEPaTUBHOIO PA3BUTUS M CKOPO CTAHOBSATCSA IOJIOBO3PEIBIMU, XapaKTEPHU3YIOTCS
OOBIYHO OBICTPHIM BOCCTAHOBJIEHMEM CBOEH 4UMCIIEHHOCTH. [103TOMY OHU CIIOCOOHBI BBIIEPKUBATH
Jla’ke O4Y€Hb BBICOKYIO CTENEeHb cOopa MX OMOMACCHI.

W3barue yactu Ouomacchl y at000i BO3pacCTHOW IpyMIbl TAaKOH MOIMYJSLMUA HE MPUBOJIUT K €€
Jerpajallid, a B HEKOTOpBIX CIydasx JaXe CTHUMYJUPYET IpOsBICHHE OCOOBIX KayecTs,
o0ecreuynBaOIIUX BBDKMBAHUME M MPOLBETAHUE MONYJISALUUU. OTO BCTPEYAETCs, HAIpUMEp, B
MOMYJISIUSAX CENbJN, CApAUHBI, KOPIOIIKH, MBIIIEBUHBIX TPBI3YHOB, JIOCS, OJICHS.

B Tex caywasx, rae ocoOM TO3IHO JOCTUTAIOT IIOJIOBO3PEIOCTH U OCOOCHHO €CiH
BOCIHPOU3BOJAIIAs CIOCOOHOCTh BHJIa HEBENIMKa (KHUTHI, OCETPOBBIE, (popenb, cocHa cUOHMpCKasd,
KEHb-IIIEHb), HM3bSATHE OHOMAacChl TPU BBICOKOH CTENEHU OHKCIUTyaTallid MOXET INPHUBECTH K
nerpagauuu nonyasiuud. OcoOeHHO YYBCTBUTENbHBI Takue MONYISIUU K cOOpy MX Omomacchl,
MPUYPOUEHHOH K TPYIIIE MOJIOJIBIX M OJIOBO3PEIBIX OCOOEH.

[IpocTpaHCcTBEHHAs CTPYKTYpa MONYJISIUH.

B cuny caMmbIX pasHBIX NPUYMH paclpelenieHue 0ocobeil B MPOCTpaHCTBE OOBIYHO OBbIBAaET
HepaBHOMEpHBbIM.  CylIecTBYIOT  ONpelei€HHbIE  3aKOHOMEPHOCTH  MPOCTPAHCTBEHHOTO
pacripenienieHust  ocoOeif. OTH 3aKOHOMEPHOCTH YacTO TO3BOJIIOT CYIUTh O XapakTepe
B3aMMO/JICHCTBUI MEXIy 0COOSIMHU.

Cpenu Bcero MHOroo0Opasusi MpOCTPAHCTBEHHBIX paclpeesieH!, BCTpeyarouxcsi B IpUpoae,
MO>KHO BBIJICJIUTh TPU OCHOBHBIX: ClIlydailHOe, peryjisipHoe U mstHucroe. Ecium paccmarpuBarth
IIPOCTPAHCTBEHHOE pacIpeielieHue OPraHM3MOB KaKoro-1u0o BUa B MacuITadax, COOCTaBUMBIX C
pasMepamMH €ro apeana WIM KpPYIHBIX 4yacTedl 3TOro apeana, 3aHATBIX Oojiee MM MEHee
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M30JIMPOBAHHBIMU MOMYJISILUSAMHU, TO TAKOE paclpe/ieieHne OYTH BCETAAa OKa3bIBACTCs MATHUCTBIM
(arperupoBanHbiM). Tak, Hanpumep, NTHULBI, rHe3asmmecs B Jecax LlentpansHoit EBpomsl, nmpu
oIpeneaEHHOM MacmTabe o0CIenoBaHUS OKaKyTCSl PACHpeNesEHHBIMU IATHUCTO MOCTOJNBKY,
IIOCKOJIbKY BC€ JIeCHbIEe MaccuBbl B LleHTpanbHoi EBpore — 3T0 ocTpoBa, OKpYKEHHBIE MOJISIMU.

CraydaiiHOoe paclpeleleHue BCTPEYaeTCs CpPEelM IPEACTABUTENIEH CaMbIX pasHbIX TPy
opranu3MoB. Kakue abnoruueckue u 6MoTHUECKHE PaKTOPHI CPeAbl B KaXKA0M KOHKPETHOM Cllydae
€ro OMpeAessIOT, CKa3aTh TPYJAHO, HO BHIMMO, CHJIa U HAIpaBJICHUE BO3JCHCTBUSA 3THX (aKTOPOB
Clly4yailHO U3MEHSIOTCSA BO BPEMEHHU U POCTPAHCTBE.

[IaTHUCTOE paclipeneneHre BCTpeUaeTcsl Hanbosee 4yacTo, MPpUUYEM CBOMCTBEHHO OHO HE TOJIBKO
Ha3eMHBIM OpraHM3MaM, HO U oOuTaTessM BOJHOU cpenbl. IIpuunHbl, npuBoIsAIINE K MATHUCTOMY
pa3sMeIIeHHI0, Pa3HOOOPA3HBL:

1. CBsi3aHHBIE CO CIIOCOOOM PA3MHOKEHUS U PACCEICHUS MOJIOJBIX 0CO0CiH.

2. [ToBenenueckue (0Opa3oBaHKE CTA/, THE3TOBBIX KOJIOHUH).

3. CBsi3aHHBIC C B3aMO/ICHCTBUEM Pa3HbIX BUAOB (KOHKYPEHIIUS, BhICJAHUE XUIITHUKAMH).
JIEKLINS 12.

JTUHAMMKA YUCJAEHHOCTHU NOMYJAALUA

BaxxupiMU B XapaKTepUCTHKE MOMYJISIUH SBISIOTCA €€ YUCICHHOCTh M IUIOTHOCTh. UHCIEHHOCTD
MOMYJISIIIAK — 3TO 00IIee BRIPAKEHUE KOJIMYECTBA 0COOSH JTaHHOTO BUA, MPUCYTCTBYIOIICE HA TOM
WIM WHOM TEepPpUTOPHUH, a ITUIOTHOCTh, MHAUYE T'YyCTOTA HACEICHMS, OTPAXaeT KOJIMYECTBO OCOOEi,
MIPUXO/ISIIEECS Ha SUHUITY TOBEPXHOCTH 3aHUMAaeMOU TEPPUTOPHH.

Ta u gpyras BenMuMHA HUKOTJA HE OCTAIOTCSA MOCTOSHHBIMU — MOBBIIIEHUE TJIOJIOBUTOCTU WIIH
BBDKMBACMOCTH TPUBOJMWT K TMOBBIIICHUIO YHCICHHOCTH MONyiasaiuu. Ecim 3TO0 yBenndeHwe
YUCJICHHOCTH MPOUCXOIUT Ha TEPPUTOPUH, UCKITFOYAIOIICH BO3MOYKHOCTh paccelIeHHus: ocoOel 3a eé
TIpeJIeybl, TO COOTBETCTBEHHO HAOIIOAaeTCS BO3pacTaHUe IIIOTHOCTH IAaHHOW Moy isiiud. B ciydae,
€CIIM pacceeHHe BO3MOKHO, C YBETMUYEHUEM YHUCICHHOCTH IIOTHOCTh MOYKET HE MOBBIIIATHCS, HO
YBEJIMUNBACTCS TEPPUTOPHS, 3aHUMAECMast TAHHOM MO YJISIHCH.

[TpuurHbI, BBI3BIBAIONINE U3MEHEHUs YUCIEHHOCTH, YPE3BBIYAIHO pa3HOOOpa3HBL. DTO MOTYT
OBITh U AOMOTHYECKHE, U OMOTUYECKUE BIHSIHHUS, TOCKOJIBKY OHH BIMSIIOT Ha IIOJI0BUTOCTD, TEMITBI
CMEPTHOCTH W OBICTPOTY WHIWBHIYyaJLHOTO pa3BUTHA. Ho Xapakrep peakiuy MOMyJISIANd Ha HUX
Bcerna crenuuyeH A BUAOB, MO3TOMY MOXKHO CUMTaTh, YTO JAMHAMUKA TOMYJISIUN €CTh
MPUCIIOCOOUTEBHBIN OTBET MOMYJISAIMN Ha Te KOHKPETHBIE YCIIOBHUS, B KOTOPBIX OHA CYIIIECTBYET.

[TpyunHbI, BBI3BIBAIONIME W3MEHEHUS YHCIEHHOCTH, Ype3BbIYalHO pa3HooOpas3Hbl. Tak,
YBEJMUCHUE KOPMOBOU 0a3bl WM CHIDKCHHWE KOHKYPEHTHOW CHUTYallld, TAKXKE KaK U YMEHBIIICHHE
BIIUSTHUS XUIITHUKOB U Mapa3uTOB Ha MOMYJISAIUIO, YACTO CIIOCOOCTBYIOT POCTY €€ YUCIEHHOCTH. DTH
W3MEHEHUS MOTYT HOCHTH PETYJSPHBIH XapaKTep, U3MCHSSACh B TCUYCHHWE CE30HA WJIM psijia JIeT.
Hampumep, konebaHue YHCICHHOCTH ITOJIEBKM HOCHT SPKO BBIPOKCHHBIH CE30HHBIA XapakTep.
[TpyuéM u3MEHEHHs] YHCICHHOCTH MOMYJSAIUMU TMONEBOK B TeueHue rona gocturaroT 300-400-
KpaTHBIX pa3MepoB. OYeHb OOJBIIME Ce30HHBIC KOJICOaHMS HAOIOMAIOTCS Y HACCKOMBIX, YepBEH,
IITHIL.

CpaBHUBasT XOJI CE30HHBIX M3MEHEHWH YHCICHHOCTH , MOXHO BHJIETh, YTO 3TH IOCTOSTHHBIC
KoJIeOaHUs ¢ HEOJMHAKOBOW CHJIOW MPOSIBJISIFOTCS B pa3HbIe TOMBI, BBIpaXkas 3aBHUCHMOCTH OT
YCIIOBUM OKPYKArOLIEH CPEIbI.

[ToMuMO ce30HHBIX KOJeOaHWH YHCICHHOCTH, y IEJIOT0 psjia BUJOB BpEeMs OT BPEMEHH MOTYT
TOSIBJISITHCSI BCIIBIIIKA YMCIICHHOCTH, BO BPeMsI KOTOPBIX HACEJICHUE MOMYJISIIUN YBEIUYUBACTCS 10
Ype3BBIYAHBIX pPa3MepOB, B JICCATKH H JaKe COTHU pa3 mpesbimas HopMy. OHAKO B TAKOM BHJIC
MOMYJISIIIHS 0OBIYHO CYIIECTBYET HEIOJTO, 1 MACCOBAsI BCIIBINIKA YUCICHHOCTH CMEHSETCS €€ PEe3KUM
najgeHrueM. YHCICHHOCTh TOMYJISIHHA TPH 3TOM MOXKET COKPATUTHCSA O MHHAMYMA, JI0

56



MOYTH HYJICBBIX MPEACIIOB U B TAKOM BHUJIE CYIIIECTBOBATH B OMOIICHO3€ HA MPOTSHKCHUU psjia JIeT,
MIPOSIBJISISICH JIUIIh B CE30HHON PUTMHKE TOMYJISAIUH.

Benbliiku pa3MHOXEHUS Y pa3HbIX BUIOB UMEIOT PA3JIMUHYIO MPOJOJIKUTEILHOCTh, MOTYT O0JIee
WJTM MEHEE PeryJIApHO MOBTOPATHCA. OHU MOTYT MPOSBUTHCS HA OTPAHUYCHHON TEPPUTOPHH HITH JKE
3axBaThIBaTh OOJIBIIME TIPOCTPAHCTBA, CO3/laBas HACTOSAIIME TAaHACMHUHU. BHIOB, TAIONIUX
MaHJIEMUYECKHE BCIIBIIIIKA Pa3MHOXEHHUsS, CPaBHUTEIBHO HEMHOTO, HO 3HAaY€HHWE HMX B >KH3HU
OHMOIIEHO30B H YEJIOBEKAa OTPOMHO.

B necax Poccun BCIBIIIKM MaccOBOTO pa3MHOKeHHUs cBoMcTBeHHBI 100 Bugam BpenuTese XBou
u uctheB. bosnee 20 U3 HUX OTHOCSTCS K TPYIIIE MEXK30HATBHOTO 3HAYEHUs1, KOTOPHIE MOT'YT JaBaTh
MaHJIEMUYECKHE BCHBIIMIKK; OCTadbHBIM 80 BHIAM, TNPEUMYIIECTBEHHO JIMCTOTPBI3YIIUM,
CBOMCTBEHHBI JIOKATbHBIC BCIBIIIKA. MHOTHE M3 BHJIOB MEXK30HAJIHHOTO 3HAYEHUS — CHOUPCKHIA
HISJTKOTIPSIT, HEMAPHBIA MIEIKOMIPSII, COCHOBAas COBKA, COCHOBAs TMSAACHHUIIA — U3YyUYCHBI JIOCTATOYHO
1101po0HO.

Ha npumMepe cocHOBOTO mIEIKONpsiAa yCTAHOBIIEHO, YTO POCT YKCJIa 0COOCH B IMOMYJISIIMN BHaYajIe
UIET MEIJICHHO, 3aTeM YCKOpSAETCs, HO, JOCTUTHYB MaKCMMyMa Ha OIpeeiaEHHOM JTare,
3aMeIsieTcs W, HakoHell, mpekpamaercs. [IpuunHON OCTAaHOBKM pPOCTa YHUCIEHHOCTH CIYXaT
HEOJIarONPUATHBIE M3MEHEHUS Cpeibl, BhI3BAaHHBIC CAaMOW TOIMYJISIHMCH, B CBSA3H C €€ BBICOKOM
IJIOTHOCTHI0. OHU MPOSIBIIAIOTCS B HEIOCTaTKaX KOPMOB, B OTPABJICHHUH CPEJIbl MPOAYKTaMU OOMEHa,
BBIJICTICHUSIMU B BUJIE DKCKPEMEHTOB, B Pa3BUTHH KaHHHOAIM3Ma, B CHIDKCHUU TUIOJOBUTOCTH, B
MOSIBJICHUH HEXKU3HECMOCOOHOI0 TMOTOMCTBA M YBEJIMYEHHHM CMEPTHOCTH Oco0eil Ha Bcex
BO3PACTHBIX CTA/IUSIX, B YCHJICHUH PAa3MHOXKEHUsI Mapa3UTOB, B POCTE YKCJIa BParoB U B Pa3BUTUU
3a00/1€BaHUMH.

Benbimka pa3BuBaeTcsi 00BIYHO Ha MPOTSHKEHUHM 7-9 JIET, a MOBTOPSIEMOCTh TAaKUX BCIIBIIIECK
Pa3MHOKEHHS MOYKET ITPOUCXOINUTh uepe3 Kakbie 15-20 ser.

VYyéHble ¢ TaBHUX MOP BBISICHSAIOT TPUYMHBI KOJIEOAHUM YHCIIEHHOCTH B Pa3HbI€ T'OJIbI, BBISBIISIIOT
3aKOHOMEPHOCTH W ONPENCIAIOT MPU3HAKH, ITO3BOJISIONINE 3a0JIarOBPEMEHHOONPEICTUTh BpeMs U
MECTO YBEJTUYCHHS WM PE3KOTO IMaJICHUsI YUCICHHOCTU. Pe3ynbTaThl uccieqoBaHui moka3aiu, 9YTo
KoJie0aHusl YUCICHHOCTH HaXOJATCS B 3aBUCHMOCTH OT Liesioro psina dakropos. Konebanus Mmoryt
OBITh BBI3BAHBI TOTOJAHBIMU HM3MEHEHUSMH. Hampumep, yCTaHOBJIEHO, YTO MAacCOBBIE BCIIBIIIKU
capaHyd BCerJa MOSIBIISIIOTCS BCIIE] 32 TPOJIOJKUTEIbHBIMU 3aCyXaMH.

[Toroga MOXET M3MEHSITh aMIUTUTYNY KOJeOaHUW YUCICHHOCTH TMOJEBOK WM JUIMHY TEpHoJa
BCOBIIKU. [[pruéM KOIMYECTBO OCAIKOB M MPOJOJIKUTEIBHOCTh BPEMEHH, B TEUEHHE KOTOPOTO
CBETUT COJIHIIE, BIUSAIOT HA aMIUIUTYAY, a Ha MPOJODKUTEIIBHOCTh IMKJIA BIUAET OTKJIOHEHHE OT
HOPMBI MTOTOJHBIX YCIIOBUM: CPAaBHUTEIBHO MATKAsl 3UMa YBEIMYMBAET JJIUTEIBHOCTh BCIIBIIIKH, a
OoJiee CypoBasi — COKpaIaer e€.

BrIsBieHa 3aBHCHMOCTbL B KOJEOAHHMSAX YHCIECHHOCTH 3aiIia-0eiasKa OT BEJWYHMHLI CHETOBOT'O
MOKpOBa.

HekoTtopsie aBTOpBI OTMEYarOT OOJBIIOE BIUSHUE Ha KONEOAHHE YHUCICHHOCTH MOMYJISIIHIA
MEPUOTNYECKUX CMEH COJTHEYHOU aKTUBHOCTH.

buomuueckue npuuunvl. TONbKO BIUSHUEM a0MOTUYECKOTO OKPYKEHUS MPOIECCH KOICOaHMs
YUCIIEHHOCTU TOMYMSIUNA OOBSICHUTH HENb3s. YacTo OHO MPOMCXOAUT B CBS3U C OMPEIEISIFOIINM
nericteueM OwoTtnueckux (akTopoB. Hampumep, neATenbHOCTh MOMYJSIUANA APYTUX BHUIOB U
JeSTeIbHOCTh 0CO0EH caMOol MOMYMSIUH, MPOSBIISIOTCS 0COOBIM 00pa30M B CBSI3M C U3MEHEHUSIMU
TJIOTHOCTHU TOMYJISAIIAN; TAKKE BIHSIET KAYECTBO M KOJIMYECTBO TTHUIITH.

Konebanus 4ncIeHHOCTH MOMYISAIUNA MO/ BIUSHUEM KOJIHYECTBA KOPMOB XOPOIIO BBIPAKEHBI Y
CYCIIMKOB, MBITIIEBUIHBIX TPHI3YHOB H JIp. BHAOB. OOBIYHO MpU U30BITKE KOPMOB 3TH KUBOTHBIC
WHTEHCUBHO Pa3MHOXAIOTCSA U TEM CaMbIM YBEJIMUYUBAIOT YUCIEHHOCTh, TOTJa KaK IIPU HEJOCTATKE
KOpMa OTMEUYAaeTCs CHIDKEHHE WM TTPEKPAIeHUE UX PAa3MHOKEHUS.

AHanornyHas 3aBUCUMOCTb YHCIEHHOCTH MOMYJISLUNA MPOCIIEKUBACTCS HA LIETIOM Psifie BUJOB, B
TOM YHCJIC Y XUITHUKOB U Mapa3UTOB.

B3auMooTHOIIEHUS, CYIIECTBYIOIINE MEXAY >KEPTBOM M XUIIHUKOM, MOKA3aJlyd 3aBUCUMOCTh
YUCJICHHOCTH OJIHOTO BHJA OT YUCICHHOCTH Apyroro. OOBIYHO MPH YBEIUYCHHH YUCICHHOCTH
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XO035iIMHa 3HAYMUTEIBHO BO3PACTacT YHCICHHOCTh IApa3suTOB. B CBOIO ouepenp, yBEINYECHHE
YHUCIEHHOCTU Napa3uTOB MPUBOJUT K OCJIa0JIeHUIO 0co0eil X0351Ha, CPEeU HUX PaCIpOCTPAHAIOTCS
00JIe3HH, OTYErO IUIOJIOBUTOCTh U JKM3HECHOCOOHOCTh 0coOei cHmkaercs. UneHbl MOMyJIsIud B
CBSI3U C 3TUM BCE OOJIbIIE CTAHOBATCS JKEPTBAMHU XUIIHUKOB, YTO 3aMETHO CHMIKAeT YMCIEHHOCTb
nonyisanuy. IIponece yckopsercs, eciii B HEM IPUHUMAET Y4acTHE HECKOJIBKO BUIOB Napa3sUTOB U
XUILHUKOB.

buornyeckuit noreHnuan.

M3BecTHO, 4TO CKOPOCTh pOCTa MOMYJISILMU 3aBUCUT OT BEJIWYMHBI OMOTHYECKOIO MOTEHIMANA,
CBOWCTBEHHOTO BHAY. [loHSATHE OMOTHYECKOTO MOTEHIMajla BBEACHO B dKoyoruio B 1928 rony
P.YenmeHnom. DTOT oka3arenb OTpaxaeT TEOPETUYECKU MAKCUMYM IIOTOMKOB OT OZJHOH napsl (UiIx
OJTHO 0cOo0M) 3a €AMHUIY BPEMEHH, WU 33 BECh KU3HEHHBIN ITUKIL.

Ecnu Ob1 BCE MOTOMCTBO BBDKMBAJIO, YHUCIEHHOCTh JIFOOOM MOMYNSLMHU, Yepe3 OlpeleséHHOe
BpeMs, YBEJIWYHIOCH Obl B T€OMETPHUECKOW mporpeccuu. B mpupope OMOTHYECKHH MOTEHIHAT
HUKOI'ZIa HE PEalIn3yeTCsl IIOJIHOCTHIO.

KpuBble BbDKMBaHUS (CMEPTHOCTH).

OnuH U3 (HakTOpoB, BIMAIOUIMX HA pa3Mepbl NOMYJSALIUN — 3TO HPOLEHT 0co0ei, morubaroimumx
70 JOCTHKEHHS TOJIOBOHM 3penocTd. B mpenmemax maHHOTO BHIA 5Ta BEIMYMHA ropasio Oolee
M3MEHYMBA, YeM IIOJOBUTOCTb. /11 TOr0 4TOOBI YUCIEHHOCTH MOIYJIALUN OCTABAIaCh IOCTOSIHHOM,
B CPEAHEM TOJIBKO J1BA IIOTOMKA Ka)K10M ITapbl JOJIKHBI JJOKUBATH 10 PENPOAYKTHBHOIO BO3pacTa.

[Ipy n3ydeHuM nomynsAUMU Y4YEHBIE COCTABIAIOT TaONMIBI U KpUBBIE BbDKUBaHMs. Kpusyro
BBDKMBAHMSI MOYKHO IOJIYYMTb, €CJIM HAa4aTh C HEKOTOPOM MOMYJSALUN HOBOPOXKIEHHBIX 0COOEH U
3aTeéM OTMEYaTh YMCJIO BBDKUMBUIMX B 3aBUCUMOCTH OT BpeMeHH. 1o BepTHKalbHOW OCH OOBIYHO
OTKJIaJBIBAIOT WM aOCOJIOTHOE YMCIO BBDKUBIIMX OCOOEM WM HX HPOLEHT OT HCXOJHOU
HOMYJISILIVN:

YucJ10 BBIKMBIIUX x 100%

YucneHHOCTh UCXOAHOM MOIYJIALUN

Kaxxnomy BuIy CBOWCTBEHHA XapaKTepHash KpuBas BbDKHBaHHUS, (OopMa KOTOPOH 3aBHCHUT OT
CMEPTHOCTH HEIOJIOBO3PEIBIX OCOOEH.

A. WneanbHbIW ciydaid, KOorja BCe€ OCOOM OJHOW TEHEpallMd JIOXKUBAIOT 10 OMOJOTHMYECKH
IIPEEIBHOTO BO3pacTa, a 3aTEM B TEUEHUE KOPOTKOIO CPOKAa OTMHPAIOT. DTOMY COOTBETCTBYET
MUHUMAaJbHasi CMEPTHOCTh Homyssauuu. CpeaHsisi NpOAOJIKUTENBHOCTh JKU3HM OcoOed B TaKuX
MOMYJSAUAX BBICOKA U MPHUOIMkKAETCs K MakCUMalbHOU. [IprMepoM MOXKeT CayX HUTh MOMYJSLus
YesloBeKa B COBPEMEHHOW Pa3BUTOM CTpaHE C BHICOKUM YPOBHEM MEAMIIMHCKOTO OOCITYXHBaHUS U
palOHaIbHBIM TUTAHUEM.

B. Yamie Bcero BcTpedaeTcsi BApUaHT — MOBBIILIEHHAs THOeNib 0co0eil B paHHUN NEpUOJ KU3HU.
B3pocnbie ¢popMbl Oosiee 3alMIIeHbl WM BBIHOCIUBBIL. KpHUBas CMEPTHOCTH B TaKUX MOMYJISIUAX
PE3KO0 MajaeT K TOPU3OHTAIBHON OCH B caMoM Hauasie. Hampumep, y G0ibIIMHCTBA pbIO OoblIas
4yacTh MOMYJSALUU THOHET ell€ Ha CTaANK UKpPbI, BEJIMKA CMEPTHOCTh MaJIbKOB, & CMEPTHOCTb CPEAU
B3pOCIBIX 0cO0ei craHOBUTCS HIKe. KpuBas Takoro THMa XapakTepHa TaK K€ JJS HOMYJISILHH
YesloBeKa B CTpaHe, I MKUPOKO paclpoCTpaHEeHbI ToI0 ] U OOJIE3HH.

b. [1naBHas kpuBas HabIOaeTCs B IPUPOJIE KpaiiHe penko. Takoi X0 CMEPTHOCTH OTMEUEH Y
IIPECHOBOJIHBIX THJIP, COAECPIKALIUXCS B aKBapHUyMe.

BrruepunBas KpuBbI€ BBIKUBAHUS JUIsl Pa3JIMYHBIX BUIOB, MOKHO OIPENEIATh CMEPTHOCTD AJIs
0cobeil pa3HOro Bo3pacTa U TaKMM 00pa3oM BBISICHSTH, B KAKOM BO3pacTe JaHHBINA BUJ Hanbolee
YSI3BUM. Y CTAHOBUB IIPUYMHBI CMEPTH B 3TOM BO3PACTE, MOKHO IIOHATH, KAK PETYIUPYyETCA
BEJINYMHA TOMYJISALUN.

Temmnbl pocTa MONyAAIMUY.
N3BecTHO, YTO €ClM POKAAEMOCTh B MOMYJISIIUH MPEBBIIAET CMEPTHOCTD, TO MOMYNALUS OyIeT
pacTy, B TOM CIIy4ae €ClIU U3MEHEHUS B PE3YJIbTATE UMMUTPALUUA U SMUTPALIMY HE3HAYUTEIIbHBI.
W3MeHeHus TeMIoB pocTa MOMYIISIIUU MOTYT ObITh pa3IUYHBIMHU.
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1. B HEKOTOPBIX TOMYJANMSIX TEMII POCTa C CaMOro Hadalla BBICOK M TOCTOstHEeH. [Ipu
JOCTIDKEHUH OTPEICTIEHHOM MIIOTHOCTH HACEJICHUS TEMIT POCTa MaIaeT 10 Hys. Takol Temi pocTta
Ha3bIBAIOT 3aBUCHUMBIM OT IUIOTHOCTH TMOMYJISALMH, KOTOpas BIHMSIET HAa HMCTOLICHHE MHIIEBBIX
PECYPCOB M HaKOIUIEHUE TOKCHYHBIX MPOIYKTOB, a IMO3TOMY Ha pocT. Takas S-oOpa3Hasi KpuBas
pocTa mosiyueHa Ui psija OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB (KJIETKH BOJOPOCTEH
(UTOTUTAHKTOHA, JIJISl HEKOTOPBIX HACEKOMBIX, KIICIIIEH, MEIKMX HEMATO/).

2. KpuBast npyroro Tuma moiydaercs, KOTJa TEMIl POCTa MPOJOKAETCA BIUIOTH 0
BHE3aITHOTO TaJICHHUs TUIOTHOCTH B Pe3yJIbTaTe HMCYEPIIAHUS PECYpcoB cpenbl. Torma temm pocta
MOMYJISIUN CHIDKAeTCA 10 HyJsA, a oOmas 4HMCICHHOCTb CTAOMIM3UPYETCS B COOTBETCTBHH C
JNOCTYIHBIMH  JUISL  TIONMYJSIMM ~ pecypcamMu. Takas KpuBas —XapakTepHa Ui MEJIKHX
MapTEHOTCHETHYECKUX PaKooOpa3HbIX (Hanpumep, nadHui).

MexaHU3MBbl, CICPKUBAIONINE POCT MOMYIISAIIUY.

Cpenu MeXaHN3MOB 33JICPKUBAIOIIUX POCT MOMYJISIHA, Y MHOTHX BHJIOB OOJBIIYIO POJIb UTPAIOT
XUMHAYECKHE B3aMMOJACUCTBUS ocobeil. Tak, HampuMep, roJOBACTHKH HEKOTOPBIX BUIOB JIATYIICK
BBIJICJIAIOT B BOJy BEIECTBA, KOTOpPBIE 33JePKUBAIOT POCT APYTHX TOJIOBACTUKOB. YeM KpymHee
0co0b, TeM CHIIbHEE OHA BO3JICHCTBYET Ha Ooliee MekuX. [lokoneHue, BoIIeAlee B OIM3KUE CPOKU
U3 UKPBI, OTIIOKEHHOH B OJTHOM BOJIOEME, BCKOPE pa3jeisieTcss Ha JBE pa3MepHBIC TPYIIIbL: Oojee
KpYIHBbIC, TPOJOJDKAIOIINE PACTH TOJOBACTHMKH M MEIKUE, 3aTOPMO3UBIIME CBOH POCT.
DKOoJIOTUYECKas BHITOAA TAKOTO pa3/eeHUs MOMYJISIIUK B TOM, YTO 0COOM ¢ HAcCJIEACTBEHHO Oolee
OBICTPBIM TEMIIOM POCTA, UCTIOJIB3Ysl KOPMOBBIC PECYPChI BOAOEMA, TTOTY4al0T BO3MOXKHOCTD OBICTPO
3aBepmiuTh Metamop(o3. OcTaBmiviecs MEJIKHE TOJOBACTHKH, IOCIE TOTO KakK IepBas MapTHA
MOKMHET BOJIOEM, TAK)KE€ MMEET MIAHCHI YBEIIMYUTHCSA B pa3Mepax M npoitu mMeramopdo3. (D1o xe
HaO0JII01aeTCs U Y PBIO).

Bropoii MexaHuW3M OrpaHUYCHUS YUCICHHOCTH MOIYISIUN — TaKue W3MEHEHHs (PU3HOJIOTUU U
MOBEJCHHUSI TPU YBEJIWYCHUU IJIOTHOCTH, KOTOPHIE B KOHEYHOM CUYETE€ MPHUBOAAT K IOSBICHUIO
WHCTHHKTOB MacCOBO# MUrpanuu. (XapakTepHo s epesETHON capaHyH).

Tpetnii MexaHU3M CIECPKUBAHUS POCTA MOMYISANNU. TeppuTOpHaIbHOE TIOBEIACHNUE KUBOTHBIX,
BbIpaboTaBIIeecss B XO/€ 3BOJIOLUUU — Hanbosee 3((EeKTUBHBIH MEXaHU3M CAEP)KUBAaHUS POCTa
YHCJICHHOCTH TOIMYJISINK Ha JaHHOW TUIOIAAH. BriceneHne Kak OTBETHAsl peakilis Ha PacTyIIYIo
IUIOTHOCTb

[ToBpIlIeHUE TUIOTHOCTH TOMYJSIMA MOXET CONpPOBOXKAATHCS TAaKUMH W3MEHEHHSIMH B
¢uznonoruu ocodeil, KOTopble BEAYT K CHUKEHUIO POXKIAEMOCTU U YBEJIMYEHUIO CMEPTHOCTH. Y
MJICKOTTMTAIOIINX W3BECTHO SIBJICHHE CTpecca, KOTOpoe BIEpBhIe ObUIO omucano B 1936 romy
mBeinapckuM yu€HbiM ['.Cenbe 15 uenoBeka.

Crpecc, Wim peaknus HanpsOKEHHsI, BOSHUKAET B OTBET Ha JIFOObIE OTpUIIATEIbHBIC BO3ACHCTBUS
Cpezbl, B TOM YHCJI€ U Ha OTKJIIOHEHHUE MJIOTHOCTH CPEbl OT ONTUMYMa.

Bonbmiyto poib B pa3BUTHM CTpecca MIParOT CUTHAIBI KOPBI TOJIOBHOTO MO3Ta, MEHSOIINE
aKTUBHOCTh TUIIOTAIaMyca — IIEHTPAJIbHOI0 3B€HA BEreTaTUBHOI HEPBHOMN CHCTEMBI. JleaTeNbHOCTh
THIIOTaJlaMyca BBI3BIBACT W3MEHEHHs] B (DYHKIMOHWPOBAHUHM THUNO(U3apHO-HAIIOYCTHUKOBON
TOPMOHAJIbHON CHCTEMBI.

B cocrostHnu cTpecca y JKHBOTHBIX CHIIBHO YBEITMUMBAETCS KOPA HAAMOYEYHUKOB U TIOBBIIIACTCS
KOJIMYECTBO TOPMOHOB, BBIACTSIEMBIX 3THM OpraHoM. To €cTh MPOMCXOIUT CABUT TOPMOHAIEHOTO
paBHOBECHs] OpraHu3Ma. Y CaMOK B MOIMYJSALUU NMPOUCXOAUT PE30pOIHsl SMOPHOHOB, yracaroT
WHCTHHKTHI 3200THl O IOTOMCTBE — YMEHBIIIAETCSI YHCIIO BEIBOJKOB M KOJIMYECTBO B HUX MOJIOJIBIX.
Bcé 370 MpUBOAUT K TOPMOXKEHUIO POCTA MOMYISIIUH.

Taxke 0TMEYEHO, YTO B COCTOSIHUM CTpPEcCa Y JKMBOTHBIX JaKe MPHU JOCTATOYHOM CHAOKEHUH
KOPMOM TIOHIKAeTCd YCTOMUMBOCT K BPEIHBIM BO3JCHCTBUSAM CpEeAbl, YTO YBEIMYHUBACT
CMEPTHOCTb.

CrpeccoBoe COCTOSIHUE HE BhI3BIBAET HEOOPATHUMbIX U3MEHEHUH B MOJIOBOM cHCTEME, a IPUBOJUT
JUIIF K BPEMEHHOMY TOpPMOHAJIbHOMY OsiokupoBanmio e€ ¢yakmun. [locne ycTpaHeHUs
NepeHaceIEHHOCTH CIIOCOOHOCTh K Pa3MHOKEHHIO MOKET BOCCTAHOBHUTHCS B KOPOTKHE CPOKH.

OKOJIOTMYECKUE CTPATEruy NOMYIISIUN.
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[Ipucnocobnenust ocobeil B MOMyNIALIMYA HAMPaBJICHbI HA MOBBIIIEHUE BEPOSTHOCTU BbLKUBAHUSA
U ocTaBiieHHe moToMcTBa. Cpenu MpucrnocoOseHUi BhIACISETCS TaKOe CBOMCTBO MOIYJNALMU Kak
JKOJIOTUYECKast CTpaTEerusl.

DKoJoruveckasi CTpaTerus MOMmyJsIuKU — 3TO €€ 00IIas XapaKTepUCTUKa POCTa U Pa3MHOKEHUS.

Croma BXoIsT TeMIbl pocta €€ ocoleil, BpeMs JOCTHKEHHS IMOJIOBO3PENIOCTH, IJIOJOBUTOCTS,
MEPUOUYHOCT PAa3MHOXKEHHS.

Omnpenenenne CTpaTeruyl MOMYJSIUA OOBIYHO CBS3BIBAIOT ¢ KoHmenmued - u K-orbopa. B
MOMYJISIIUAX, COCTOALIMX U3 UHTEHCUBHO Pa3MHOXKAIOUINXCA 0co0ei, NEeHCTBYeT r-oTO0p, B TEX XKe
MOMYJSIIUAX, KOTOPbIE COCTOAT M3 0coOed, MeEJUIEHHEee pa3MHOXKaloIMxcsi, HOo Ooiee
KOHKYPEHTOCTIOCOOHBIX, AercTByeT K-oTbop.

[-OOMYJSIMK  XapaKTEPU3YIOTCS: BBICOKOM IUIOJIOBHTOCTBIO, OBICTPBIM  PAa3MHOKEHHUEM,
KOPOTKMM NIE€PUOJOM HHIMBUIYaJIbHOTO pPa3BUTHUS, MaJbIMU pa3MepaMu ocoOei, HO craboi
KOHKYPEHTOCIIOCOOHOCTBIO M, KaK MPaBWJIO, OTCYTCTBHEM 3a00Thl 0 motomctBe. [lomynsnuu c r-
CTpaTeruei JOCTaTOYHO OBICTPO PACCENSIIOTCS U 3aHUMAIOT OOLIMpPHBIE TEPPUTOPHH, OJHAKO OHU
MaJOyCTONYMBBI U HE MOTYT CTAHOBUTHCS IOMUHAHTAMU B COOOIIIECTBAX.

Jns K-monynsiuuii XapakTepHbl IPOTUBOIIOIOXKHBIE cBoMcTBa. HO cambIM riaBHBIM SIBIsI€TCS
OoJbIIass KOHKYpPEHTOCTIOCOOHOCTh  K-momymsimuii. VIMEHHO OHHM  HACeNsAOT  CTaOWIIbHBIC
MECTOOOHMTaHHUS, B TO BpEMS KakK r-TIOMyJsALUU 00JIee paclpoCTpaHEHbl B HECTAOUITbHBIX.

OTu [BE€ CTpaTeruy NPEACTABIAIOT JBa Pa3jIMUYHbIX PEUICHHs] OJHOHN 3aJaud — JUIMTEIbHOTO
BBDKHMBaHMS BUAa. BUbI ¢ r-cTpaTerueit ObicTpee 3aceaioT HapyIIeHHbIE MECTOOOUTAHUS, YEM BHUJIbI
¢ K-crpaterueii, Tak kak OHM JIerde pacHpOCTpPaHAIOTCA U ObIcTpee pa3MHOXkaroTcs. Buasl ¢ K-
cTpaTerueid Oojieeé KOHKYPEHTOCIOCOOHBI, M OOBIYHO OHHU BBITECHSIOT [-BHJbI, KOTOpBIE
[IEpPEMEIIAOTCS B IPyTrue HapyIIEHHbIE MECTOOOUTAHMUS.

Bricokuil penpoayKTUBHBIA MOTEHLIMAT r-BUJOB YacTO MPUBOAUT K TOMY, YTO B KaKOM-JIHOO
MECTOOOMTAHUN OHH MCIIOJIb3YIOT IOCTYIIHBIE PECYPCHI U MPEBBIILIAIOT MOIIEPKUBAIOLYI0O EMKOCTb
Cpelbl, a 3aTeM MoMyianus norudaer. Buabl ¢ r-ctparerveil 3aHMMarOT JaHHOE MECTOOOUTAHHE B
TEYEeHUE >KU3HU OJHOT0 WM, caMoe Oojblliee, HECKOJbKHX IOKOJIEHWH. B pampHeinieM oHH
MIEPECENAIOTCS Ha HOBOE MeCTO. OTIeNbHbIE MOMYJISIUN MOTYT PETYJISIPHO BBIMUPATh, HO BUJ IIPH
9TOM IEPEMEIAETCS U BBIKUBAET.

CuyMTaroT, 4TO OJHY U Ty e cpelly OOMTaHHs pa3Hble MOMYJISALUU MOTYT MCIIOJb30BaTh I0-
pa3HOMy, MOTOMY B OJJHOM U TOM € MECTOOOMTaHHM MOTYT COCYLIECTBOBaTh BHJIbI ¢ r- U K-
CTpaTETUEeH.

JIEKIIMA 13.
BUOILIEHO3bI

COBOKYITHOCTb BCEX JKMBBIX OPIaHW3MOB Halllel IJIaHEThl 3aHUMAET MPOCTPAHCTBO, UMEHYEMOE
6uocgepoii. BBuay Toro, 4to B mpupojie Bce OpraHu3Mbl CBA3aHbI JPYT C IPYTOM CIOKHON CHCTEMOM
B3aMMOOTHOIICHUH, ciefoBaio Obl M3y4arh Ouocepy B nenom. Ho sTa 3amaua HemocuiibHA.
[TosToMy mpuHATO ympomaTe padoTy, paszaenss Omocdepy Ha YacTh palMoOHAIBLHOTO O0BEMA U
JOCTYIIHBIE JIJIS1 UCCIIEA0BAHUN.

Opranu3Mbl IpyNIUPYIOTCS B MPOCTPAHCTBE MO/ ACHCTBUEM OIpeneaEHHbIX (HaKTOpPOB. AHATU3
3TUX (PaKTOPOB MO3BOJISIET BBIJENIUTD PA3IUUYHbIE TUIIBI 00bEITMHEHUH U, TPEK/IE BCETO IPYNIUPOBKI
OOIIIECTBEHHOTO M HEOOIECTBEHHOTO XapaKTepa.

Obwecmeennvie 2pynnupoGKu.

Co00111eCTBOM MOXKHO Ha3BaTh 00bEIMHEHUE 0COOeH, 00aiatoliee CleAYOIMMU PU3HAKaMU:

1. Ocobu OTHOCSITCS K OJJHOMY BHJTY.

2. Ocobu nepxatcst BMecTe JmOO Omarofaps B3aUMHOMY TPHUTSDKEHHIO, WX
MHTEPATTPAKIUK, JIMOO CUJION OJHOCTOPOHHETO HMIYJbCa, HAa3BaHHOMY OOIECTBEHHBIM
BJICUEHUEM.
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HHuTtepaTTpakiius u 0OIIECTBEHHOE BICYCHHUE HE 3aBUCAT OT (PU3MUECKUX YCIOBHI OKpYXKaIOIeh
cpensl. UneHoB coodiecTBa 00beAMHSIET HE BHEITHEE BIMSHUE, a BIUSHUE UCXOSIIEe OT KaXI0ro
u3 HUX. OHO COXpaHsAETCs Jake TOTaa, Koraa (GU3uKo-XUMUYECKHUE YCIOBUS CPEIbl U3MEHSIOTCS.

OO1ecTBEHHOE BJIEYEHHE UTPACT BAXXHYIO poJib B 00pa3oBaHUM COOOILECTB Yy MO3BOHOYHBIX
KHUBOTHBIX. [louTn Bce mpuMaThl XKUBYT coobOmiecTBamMu. Eciu m30iMpoBaTh MIMMIAH3E OT €ro
IpYyMIb, OBEJCHHE 00€3bsIHbI CHIIBHO U3MEHHUTHCS U HE BO3BPATUTHCS K HOPME JI0 T€X IMOp, MOKa
00e3bsiHa HE OKAKETCS BHOBB CPEJIM CBOMX COOPAThEB.

B cooOmiecTBax >KMBOTHBIX TJIaBHAs POJIb MPHUHAJICKUT STOJOTHYECKHM (aKTopaM, HO HeE
clieayeT 3a0bIBaTh M ICHCTBHE KOJOTHYECKUX (PAaKTOPOB.

I'pynnuposxu neobujecmeenno2o xapaxmepa.

Ckomuenus. Ilonarue BBEN ¢panmy3 PabGo, KoTophlii 0003HAYMII 3TUM TEPMUHOM COOpaHHE
0co0eii, OTHOCAIIMXCA K OJHOMY HJIM HECKOJIbKMM BHUJAM M BO3HHUKIIEE HCKIIOYUTEIBHO IO
JCiCTBUEM OJIHOTO WJIM HECKOJIBKHX (DAaKTOPOB OKpPY’KAIOLIECH Cpeibl, BBICTYMAIONINX B KauyecTBE
ueHTpa nputskeHust. CKOIUIEHHE HOCUT CITydalHbIM M BpEMEHHBIN XapakTep. Mexay »KUBOTHBIMH,
00pa3yIONIMMHU CKOIUICHUE HE CYIIECTBYET HUKAKOW CBSI3U, M OHO PaclagaeTcs, Kak TOJIBKO UCUE3aeT
LIEHTp MNpUTsDKeHusA. [IpuMepoM CKOIJICHHS MOXET CIY>KUTh COBOKYITHOCTh Pa3HOOOPa3HBIX
HACEKOMBIX, BHIOIIMXCS B JICTHUE HOYM BOKPYT JIEKTPUYECKOH JIAMIIOYKH; CTOUT MOTYIIUTh JIAMITY,
KaK HACEKOMBIE TOTYAC K€ Pa3IeTal0TCs.

AKTUBHBIE Tapa3uTapHbie cooOmrectBa. CoobmiectBa (OpeTHUYECKHE M KOMMEHCAJIbHBIE
BO3ZHUKAIOT Oyarojapsi MPHUBJICYEHUIO OHOTO KUBOTHOTO APYTUM, HO OHO MPOHCXOAMUT MEXKITY
pa3sHBIMU BHJIaMHU M, HOCHUT OJHOCTOPOHHHH Xapaktep. B mapasurapHbBIX cooOmiecTBax Hapasur,
MIPUBJICYEHHBIA TEPMO- MIIM XEMOTAKCUCOM, JKUBET 3a CUET CBOETO XO34MHA, KOTOPOMY MPUUYHHSET
TOT wid WHOW Bped. B dopermueckux coolOmiecTBax TpaHCIOpTHpyeMas ocoO0b (Hampumep,
ramMa3oBbId KJIEI, NPUKPEHUBIIMICA K JKYKY) HE MNPUYHHIET HUKAKOIO Bpela >KUBOTHOMY-
nepeHocuuky. Coo01ecTBa KOMMEHCAJIOB IPEJICTABIISIIOT CBOEr0 poJia Mepexo] K 00LUIECTBEHHOMY
o0pa3y )KH3HU: B HUX OJTHOCTOPOHHEE BlIeYeHHE BCE OOJIbIIE YCTYNAeT MECTO B3aUMHOMY.

buonieno3bl.  TepmuH «OuoIeHO3» OBUT TMPEIIOKEH HEeMEUKuM Tuapoouosorom Kapimom
Meéouycom B 1877 1., Korjia oH u3yuas ycTpuuHble 6anku B CeBepHOM MOpE U IPUYpPOUYEHHbIE K HUM
opranu3Mel. Ero nmepBoHavanbHOe onpeenieHne: OuoyeHo3 — 3TO 00bEMHEHUE KUBBIX OPTaHU3MOB,
COOTBETCTBYIOIIEE MO0 CBOEMY COCTaBY, YMCIY BHJIOB M 0COOEH HEKOTOPBIM CPEIHHMM YCIOBHSIM
cpenpl, 00bEeMHEHNE, B KOTOPOM OpPTaHM3MBI CBSI3aHBI B3aMMHOM 3aBUCHMOCTBIO M COXPAHSIOTCS
Onarosiapsi HOCTOSSHHOMY Pa3MHOXEHHIO B ONpeeNEHHbIX MecTaX... Eciau Obl 0HO M3 yCIOBHMH
OTKJIOHWJIOCh Ha HEKOTOpPO€ BpeMsl OT OOBIYHOW CpeJHeH BEIMYMHBI, M3MEHWICS OBl Bech
6uorneHo3... buoreno3 Takxe npereprnen Obl U3MEHEHHUE, €cii Obl YUCIO 0cOOel TaHHOTO BUAA
YBEIIMYMBAJIOCh WM YMEHBIIAIOCH OJlarogapsi JesTEIbHOCTH 4YeNOBEeKa, WJIM K€ OJUH BHUJ
MOJTHOCTBIO MCYe3 U3 COOOIECTBa, WIIH, HAKOHEIL, B €r0 COCTaB BOIIENT HOBBIH. . .

3nech cieayeT moauepKHyTh, 4To MEdnyc:

1. OTHOCHT K OMOIIEHO3y BCIO MacCcy JKMBOTHBIX M pacTE€HHil, BCTpEYalOLIUXCA Ha
YCTpUYHOU OaHKe, BKII0Yasi MUKPOCKOTMUECKHE U MaKPOCKOITMYECKHE (POPMBI.
2. Bunsl, oOpasyromue GHOLIEHO3, CBSI3aHBI APYr C APYrOM B3aMMO3aBUCHUMOCTBIO. IJTO

oTiMYyaeT OWOIIEHO3 OT CKOIJIeHHWs (TIe HeT B3auMHOM 3aBHCHMOCTH). B3anMo3aBHCHMOCTBH
KOMITOHEHTOB OHOIIEHO3a TakoBa, YTO W3MEHEHMsI, Kacalolluecsl TOJIbKO OJHOTO0 BHJA, MOTYT
OTpa3UThCs Ha BCEM OMOIIEHO3€ U 1aXKe BBI3BATh €r0 pacmall.

3. buoneno3 HaxoAUTCS B HEMTOCPEJCTBEHHON 3aBUCUMOCTHU OT (PAKTOPOB BHEIIHEN Cpelibl,
TOT/1a KaK COOOIIECTBO MPEICTABIISAET COOOM 3aKPHITYIO IPYIITHUPOBKY, OTHOCUTEIHHO HE3aBUCUMYIO
OT OKpy’Karollel cpenbl (Tak, HallpUMep, KOJIEOAHUsT TEMIIEpaTypsl B YJIbE€ CHUIIBHO OCIA0JIEHBI).
CyiiecTBOBaHME CKOIJICHHUS 3aBUCHT JIMIIb OT OJHOTO (aKTOpa Cpenibl, COCTABISIOLIETO LIEHTP
MIPUTSKEHUS.

4. I[To MeéOuycy, OHMOLEHO3 TMpeacTaBiasieT €000 TIpyNIUpOBKY, HaXOIANIyIOCS B
cTaOWJILHOM PaBHOBECHUU U YCTOMUYMBYIO BO BPEMEHHU.

Paznuuaior OHMo1eHO3b! YCTOWYHMBBIE B MACIITA0€ MPOAOKUTEILHOCTH YeIOBEUECKON KU3HH,
T.€. COXPAHSAIOLIMECS B TEUEHUE HECKOJIBKUX JIECATUIETUI U Oosiee 1 OMOLIEHO3bI IUKIMYECKHE,
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M3MEHEHHE KOTOPBIX COBEPIIAETCS OUYEHb OBICTPO, MHOT'/IAa 32 HECKOJIBKO JTHEeH U Jjake 4acoB.
CoCHOBBI# JieC — 3TO MPUMEP YCTOMUMBOIrO OMOIIEHO03a; Pa3InYHbIE BUAbI YWICHUCTOHOTHUX,
CMEHSIOIIHE APYT Ipyra B TPYyIe MIEKOIHUTAIOUIETO, B CTBOJIE MTOTUOIIET0 JIepeBa MU B rpude,
00pa3yroT MUKINYECKUE OMOIICHO3BI.

5. CornacHo Mébuycy, ocoOu OUOIIeHO3a Pa3MHOKAIOTCSA B CBOEM MECTOOOUTAHUH, T.C. B
camoM OnoneHo3e. B Hacrosiiee Bpems 3T0O MOJ0KEHUE HE CYUTAIOT MPU3HAKOM OHOLIEHO03a,
MOCKOJIBKY (paKThl, OTMeUeHHbIE MEOMYCOM, NMEIH MECTO TOJILKO B MOPCKOM Cpeie M PeIKO
Ha0JI0/1al0TCS B HA3EMHBIX YCIOBHSIX.

Buro1eHo3 — 3To rpynmnupoBKa )KUBBIX OPraHU3MOB, 00BbETMHEHHBIX MPUTSDKEHHEM HE B3aHMHOTO
XapakTepa, KOTOpOe OKa3bIBAIOT HAa HUX pa3linyHble (DaKTOPBI BHELIHEH Cpelbl; 3Ta rPyHIHUpPOBKa
XapaKTepU3yeTcs ONpeIeIEHHBIM BUOBBIM COCTABOM U HAIMYMEMB3aHMO3aBUCHMOCTEH; OMOIIEHO3
3aHMMAEeT IPOCTPAHCTBO, UMEHYEMOE OUOTOIOM.

st o6o3HayeHus Oojiee MENKHX COOOIIECTB MPUMEHSIOT TEPMHUHBI: «MHKPOCOOOIIECTBAY,
«OUOLICHOTUYECKHE TPYNIUPOBKUY», «OMOINEHOTUYECKHE KOMIUIEKChD». OJTHU COOO0IIecTBa JIHUIIb
COCTaBHBIC YaCTH KPYITHOTO (HampuMep, JIeCHOTo Onorieno3a). Ilocneaanii BXOauT B 00JIee CII0KHBIC
KOMIUIEKCHI, 00pa3yolire B KOHEUHOM CUETE BECh KUBOM MOKPOB 3EMITH.

Takum oOpa3oM, opraHu3anus >KM3HM Ha OHMOLIGHOTHYECKOM YpoBHE wuepapxuyHa. C
yBEJIIMYEHUEM MacIITaboB COOOIIECTB YCUIUBACTCS MX CIOXKHOCTh U JIOJISI HETIPSIMBIX, KOCBEHHBIX
CBA3EH MEXAY BUIAMU.

EctecTBeHHble O0BEIMHEHUS KUBBIX CYIIECTB HMEIOT COOCTBEHHBIE 3aKOHBI OOpa30BaHMS,
(YHKIMOHMPOBAHUS W PA3BUTHA. BaXHEWIIMMH OCOOCHHOCTSAMH OTHUX IPHPOJIHBIX CHCTEM,
OTHOCSIIIMXCS K HAJIOPraHU3MEHHOMY YPOBHIO OpTraHU3alluU KU3HU, 110 KJI1acCU(UKAIIMH HEMEIIKOTO
skojora B.Tumiepa (1971), siBnstoTcst:

1. CooOmiecTBa Bcerja BOZHHUKAIOT, CKJIQIBIBAIOTCS U3 TOTOBBIX YacTed (IpelrcTaBUTENCH
Pa3NMYHBIX BHJIOB WJIM LEJNBIX KOMIUIEKCOB BHJIOB), MMEIOIIUXCS B OKpYXaromleld cpenae. DTHM
croco0 UX BO3HUKHOBEHUS OTIUYAETCS OT (POPMHUPOBAHUS OTJEIBHOIO OpraHu3Ma, 0codu, KOTOpoe
MPOUCXOIUT MTYyTEM MOCTETIeHHOTO A hepeHInpoBaHMs 3a4aTKOB.

2. Yactu cooOmiectBa 3ameHsieMbl. OJIuH BUA (MJIM KOMIUIEKC BUJIOB) MOKET 3aHATh MECTO
JPYTOro CO CXOJHBIMH 3KOJOTUYECKMMH TpeOboBaHUAMHU Oe3 yiiepOa Juist Bceil cucteMsbl. (HacTu ke
(oprassl) 11000r0 OpraHU3Ma YHUKAJIbHBI).

3. Ecmu B 1eNOCTHOM oOpraHu3Me TOAJIEPKUBACTCS IMOCTOSIHHAS — KOOPMHALNS,
COI'JIACOBAHHOCTH JIEATENILHOCTU €r0 OPraHoOB, KJIETOK M TKaHeW, TO HaJOpraHU3MEHHas CHUCTeMa
CYIIECTBYET B OCHOBHOM 3a CU€T ypaBHOBEIIMBAHHWS TPOTHUBOIIOJIIOKHO HAMPABICHHBIX CHIL.
WHTepecbl MHOTHX BHJOB B OHOLIEHO3€ MpSIMO TPOTUBOMOJIOXKHBL. Hampumep, XuIiHuku-
AQHTAarOHUCTHI CBOMX JKEPTB, HO, T€M HE MEHEe, OHM CYIIECTBYIOT BMECTE, B paMKaxX OIHOTO
cooOmiecTBa.

4. CooOmiecTBa OCHOBaHbI Ha KOJUYECTBEHHOM PEryisiliMM YUCJIEHHOCTH OJHMX BHUIOB
JIPYTUMU.
5. [IpenenbHble pa3Mepbl OpraHuM3Ma OTpPaHUYEHbl €ro BHYTPEHHEH HacCJIeACTBEHHOMN

nporpamMmon. Pa3zmepsl HalOpraHU3MEHHBIX CUCTEM OMPEAENISIOTCS BHEIIHUMHU NMpUYMHAMH. Tak,
OMOIIEHO3 COCHSKA-OEIOMOIITHUKA MOKET 3aHUMaTh HEOOIBIIONW y4acTOK cpelu OOJOT, a MOXKET
IpOCTUPATECA Ha 3HAYUTCIIBHBIC PACCTOAHUA, HAa TECPPUTOPUHN C OTHOCHUTCIBHO OAHOPOIAHBIMH
a0MOTUYECKUMH YCIIOBHUSMHU.

Coo0rmiecTBa BIIOJIHE O0BEKTHBHO, PEATbHO CYIIECTBYIOT B MPpHUpoe. YacTh IKOJOTHHU, KOTOpast
M3y4aeT 3aKOHOMEPHOCTH CIIOKEHHUS COOOIIECTB M COBMECTHOM JKM3HU B HUX JKUBBIX OPTaHU3MOB,
MOJTyYryIa Ha3BaHUE CHHIKOJIOTHS, MM OUOIICHOIOTHsL.

CtpykTypa OHolIeH03a.

Beiensior BUAOBYIO CTPYKTYpy OHOIICHO3a, MPOCTPAHCTBEHHYIO CTPYKTypy OHOIlEHO3a W
9KOJIOTHUYECKYIO CTPYKTYpY OHOIIEHO3A.

Buoosas cmpykmypa 6uoyernosa. Ilon BUAOBOM CTPYKTYpO OMOIIEHO3a TOHUMAIOT pa3HOoOOpas3ne
B HEM BHUJOB U COOTHOMLICHUE X YHUCJICHHOCTHU HUJIN MACCHI. Paznuuaror 6OFaTI>Ie )41 6CI[HBIG BUIaMun
ouorieHo3bl. Besne, rae ycimoBus aOMOTHYECKOW Cpebl MPUOIMKAIOTCS K
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ONTUMAJIBHBIM Ul JKU3HU, BO3HUKAIOT Ype3BbIUaiiHO OoraThle Bugamu cooOuiectBa. Hampumep,
TPOIMUYECKUE Jieca, KopaioBbie pudbl. 11 HA000pOT B MyCTHIHAX U TYHAPAaX, TaM I'lie (pakTopsl cpebl
JaNIeKO0 YKIIOHSIOTCS OT CPEIHEro ONTHMAIbHOTO Ui JKU3HHM YPOBHS, COOOIIECTBA CHIIBHO
00€eHEHDI.

3akoHOMepHOCTh (mpaBmiio) A. Yoiieca: Mo Mepe MHPOJABHXKEHUS OT TOJIOCOB K JKBATOPY
Ha0It0/1aeTCsl yBETMUYEHNE BUIOBOTO Pa3HO00pa3usi OMOIIEHO30B.

BumoBoii coctaB OHOIIEHO30B, KPOME TOTO, 3aBUCHUT OT UIMTEILHOCTH WX CYIIECCTBOBAHWSI,
UCTOpUU Kaxkaoro OuoneHosza. Mounoable, dopMupyrommecss coobIecTBa OObIYHO BKIIOYAIOT
MEHBIIUI HAOOP BUOB, YEM JIaBHO CIIOKUBILIHECS, 3pEIIbIC.

Ho naxe camble oOegHEHHBIE OHMOLIEHO3BI BKIIIOYAIOT HECKOJBKO JECATKOB OpPraHU3MOB,
MIPUHAIICIKANTUX K PA3HBIM CUCTEMATHYECKUM U SKOJIOTHYECKUM rpymnmnam. [louTn Bce Ha3eMHBIC U
OOJIBIIMHCTBO BOJHBIX OMOIIEHO30B BKJIIOYAIOT B CBOM COCTaB M MUKPOOPTaHU3MBI, U pPacTEHUS, U
KHUBOTHBIX. HO BCTpedaroTcsi OMOIIEHO3BI, TI¢ HET pacTeHUH (Hampumep, B IMelepax WM Ha JHE
MOPEH ¥ OKEaHOB).

Borareie BUgamMu TIpUPOIHBIE COOOIIECTBA BKIFOYAIOT THICSYH, U JAXKE JCCATKH THICSY BUIIOB,
00BEAMHSIEMBIX CII0)KHON CUCTEMON pa3HOOOpa3HbIX B3aMMOCBsA3ei. CI0KHOCTh BHIOBOTO COCTaBa
cOOOMIECTB B 3HAYUTEIBHOM MEepE 3aBUCUT OT PA3HOPOTHOCTH Cpebl oouTanus. B Takux Omoromax,
re MOTYT HaliTu i ceOs YCIOBUS pa3iU4YHbIE IO HKOJOTMYECKUM TpeOOBAaHUSM BHUIBI,
dbopmupyrorcs 6osee Gorateie o (iiope u payHe cooOImecTna.

Onymie4Hblit 3QQexT.

Bnusiane pasHooOpasusi yciaoBUH Ha pa3HOOOpasue BHJIOB IMPOSBISIETCS B TaK Ha3bIBAEMOM
«OMYILIEYHOM», UIIH «TIOTPaHUYHOMY, 3P dekre. OOIIEen3BeCTHO, YTO HA OMYIIKAaX OOBIYHO MBIITHEE
u Ooraue pacTUTEIbHOCTh, THE3IUTCS OO0JIbIIE BUIOB MITHII, BCTpEUaeTCs OOJbIIEe BUI0B HACCKOMBIX,
yeM B rinyOuHe Jeca. Ha omymke pa3HooOpa3Hee YCIOBHsS OCBEIIEHHOCTH, BIAXHOCTH U
Temreparypbl. YeM cuiibHEee pa3indust JBYX COCEICTBYIOUIMX OMOTONOB, TEM PA3HOPOJHEE YCIOBUS
Ha UX TPAaHULIC U TeM CHJIbHEE MPOSBISETCS MOrpaHuyHblid 3Qdext. BumoBoe 60rarctBo CHIBHO
BO3pacTaeT B MECTaX KOHTAKTOB JICCHBIX W TPABSHHUCTHIX, BOJHBIX M CYXOMYTHBIX COOOIIECTB.
[IposiBnenue norpannyHoro 3 dexra cBOMCTBEHHO (iiope U payHe MPOMEKYTOUHBIX MOJI0C MEKIY
KOHTPACTUPYIOLMMU PUPOJHBIMUA 30HAMU (JIECOTYHJIpa, JIECOCTEIh).

PasHopomHOCTh Ccpenpl co3maércs Kak aOMOTUYECKUMHU (paKTOpaMu, TaK U CAMHMH JKUBBIMH
opranuzMamu. Kaxaprii BUI cO3Ma€T yCIOBHS UIS 3aKPEIUICHUS B OMOIICHO3€ M JIPYTUX BHIIOB,
CBSI3aHHBIX C HUM TPOPUUECKUMH U TOMUYECKHUMH OTHOIICHUSIMU. J[J151 )KHUBOTHBIX TOMOTHUTEIHEHOE
paszHooOpas3ue cpelpl COo3AaéT pacTUTENBHOCTh. YeM cuibHEe OHa pa3BUTa M 4eM OoJblie
pacusieHeHa, TeM 0ojee MHOTOOOpa3Hbl MUKPOKIMMATHYECKHE YCIOBUS B OMOLIEHO3€E, TEM OOIbIIe
BHJIOB J)KUBOTHBIX OH MOXKET BMECTHTH. T.€. 4eM OOJIbIIIe YKOJIOTHYSCKUX HHII B OMOIICHO3E, TEM
Ooraue ero BUJI0BOI cocTaB. B cBOIO ouepesb, YUNCIO BOZMOKHBIX IKOJOTUYECKUX HHIII BO3pACTaeT
C YBEJIMUYEHHUEM BHJIOBOTO PA3HOOOpa3usi COOOIIECTB.

JIEKLINA 14.
IKOJIOTMUECKASI HUIIA. CTPYKTYPA BUOLIEHO30B

TepMun «oKosoruyeckas HUIIa» OB  BBEAEH B  JIUTEpAaTypy HE3aBUCHUMO JIBYMS
HCCIeIoBaTeNsIMU — aMepukaHcKuM 300510roM Jlk. ['punneruiom (1914) u anraumiickum sxkomgoromy.
Onronom (1927).

Hu Tpunnemn, Hu DOnToH He nanu YETKOTO ompeaesieHus »ToMmy moHsTthio. O6a aBTopa
MOJIpa3yMeBallu MOJ1 SKOJIOTMYECKON HUIIeH MECTO, 3aHUMAaeMOe KaKMM-I100 BUIOM B COOOIIECTBE.
[Tpu srom [Ix. I'puHHENN ynemnsin OoJiblliee BHUMAaHUE YMCTO MMPOCTPAHCTBEHHOMY PaCIIpEIeICHUIO
BHUJIOB OTHOCHUTEJIBHO APYT ApYyra, a Y.DITOH — MOJI0KEHUIO BU/IA B LIENAX MUTAHUS.

DKOJIOTH MOJIb3YIOTCA TEPMUHOM MECTOOOUTAHME /AJIs1 0003HAUEHUS MECTA, I/I€ KUBET OpraHu3M,
TOTJ1a KaK TEPMHH 3KOJIOTMYECKasi HUIIA OTHOCUTCS K POJIU, KOTOPYIO UTPAET OPraHU3M
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B 9KOCHCTEME; HHAU€e rOBOPs, MECTOOOUTAHUE — 3TO «aJPECy», TOra KaK HUIIA — 3TO «aIpodeccus.
T.0., MOXXHO CKa3aTh, YTO KEHTYpY, OM30H U calirak, CHCTeMaTH4eCKd HalEKhe APYyr OT Apyra
3aHUMAIOT CXOJIHYIO SKOJIOTUYECKYIO HUIILY B 9KOCUCTEME CTETEH.

[lonoxxeHnue BUIa, KOTOpOE OH 3aHMMaeT B oOmiel cucreme OMOIEHO3a, KOMILJIEKC €ro
OMOIICHOTHYECKNX CBsi3e M TpeOoBaHMH K aOMOTHYECKUM (akTOpaM Cpeasl Ha3bIBAIOT
SKOJIOTMYECKOW HUIIEH BUJA.

Konnenmuto sxonornyeckoit Humm paspadareiBamu k. ['punnenn, Y.Onron, I'. XaruyuHCOH,
10.Onym u ap.

Okosiornyeckas Huma. Creuuanu3anus BUAA MO MUTAHUIO, WCIOIB30BAaHUIO IMPOCTPAHCTBA,
BPEMEHH aKTUBHOCTH U IPYTUM YCIOBUSAM XapaKTepPU3yeTcs KaK CY)KEHHE ero 3KOJIOTHYECKON HUIIIY,
oOpaTHbIe MPOIIECCHl — KaK pacmupenne. Ha pacimmpenme uim cy>keHrne dKOJIOTUYECKON HHIIU BUIA
B coo011ecTBe OOJIBIIOE BIMSHUE OKa3bIBAIOT KOHKYPEHTHI. [IpaBuio KOHKYPEHTHOTO HCKIIIOUEHUS,
chopmynupoBannoe I'.d.I'ay3e aist OJIM3KUX IO SKOJIOTHH BUJIOB, MOKET OBITh BBIPAKEHO TAaKUM
o0pa3oMm, 4TO JBa BHJIa HE YXKUBAIOTCS B OJTHOM SKOJIOTMYECKON HUIIIE.

Y OJHM3KOPOACTBEHHBIX BHJIOB, JXUBYIIUX BMECTE, OOBIYHO HAOIIOJACTCSI OYEHh TOHKHUE
pasrpaHUYeHHs] SKOJIOTHUECKUX HHII. Tak, macyiiuecs B a(pUKaHCKUX CaBaHHAX KOIBITHBIE I10-
Pa3HOMY HCITOJIB3YIOT MACTOUIITHBINA KOPM: 3¢0pbl OOPBIBAIOT B OCHOBHOM BEPXYIIIKH TPAB, aHTHIIOTIBI
THY KOPMSTCSL TEM, YTO OCTaBIISIOT UM 3€0pbl, BBIOMpas IpU 3TOM ONpeeEHHbIE BUIbI PACTEHUH,
ra3ejiy BBIIIUITBIBAIOT CaMble HU3KHE TPABhI, @ AHTHJIOMBI TOMU JOBOJIBCTBYIOTCSI BBICOKMMH CyXUMU
cTeOIsIMU, OCTABIIMMHUCS MOCIIE APYTUX TPABOSIAHBIX.

Takoe ke «pasneneHue Tpyla» B FOKHOEBPOMEHCKHX CTEIMSIX OCYIIECTBIISUIM KOTJA-TO JIUKUE
JIOWIAAH, CYPKH U CYCITHKH.

B nammx 3uMHHX Jiecax HAaCEKOMOSIHBIC MTHI[bI, KOPMSIIHECS Ha JEPEBbIX, TaAKKE M30ETaroT
KOHKYPEHIIUU JPYT C IPYroM 3a CUET pa3HOro Xapakrepa noucka. Hampumep, MOMoONI3HU U MUITYXH
COOMpPAOT MWINY HAa CTBOJAaX. [Ipwm 3TOM TOMOJBHH OOCIEOYIOT JIEpPeBO, OBICTPO CXBATHIBAS
MOTAIAI0IUXCS Ha IJ1a3a HACEKOMBIX HIIM CEMEHA, OKa3aBIIMeCs B KPYIHBIX TPEIIUHAX KOPbI, TOTa
KaK MEJIKMEe TMUIIYXH TIIATeThHO OOIIApUBAIOT HAa MOBEPXHOCTH CTBOJA MAaJICUIIINE OTBEPCTHUS, B
KOTOpBIE MTPOHUKAET UX TOHKUH IMUJIOBHUIHBIA KITIOB.

3UMOi1 B CMEIIIaHHBIX CTailkax OOJIbIIINE CUHUIIBI BEIYT IMIMPOKHUI TTOUCK Ha JEPEBBAX, B KyCTaX,
Ha THSX, @ 9acTO M Ha CHETY; CHHUIIBI-TAUYKU OOCIEIYIOT MPEUMYIIECTBEHHO KPYIHBIE BETBU;
JUTMHHOXBOCTBIE CHHUIIBI MIITYT KOPM Ha KOHIIAX BETBE; MEIKHE KOPOIbKH TIIATEIbHO OOIIApUBAIOT
BEPXHHE YaCTU KPOH XBOWHBIX.

DKOJIOTHYECKUE HUIIIM BUJIOB U3MEHYUBEI B TPOCTPAHCTBE M BO BpeMeHU. OHU MOTYT OBITH PE3KO
pasrpaHuyeHbl B UHIUBUIYaTbHOM Pa3BUTHH B 3aBHCHUMOCTH OT CTaJMM OHTOTEHe3a (Hampumep,
TOJIOBACTUKH M B3POCIIbIE JIATYIIKH).

VYcunenne MeXBUIOBOM KOHKYPEHLIMHM NPUBOJUT K CYKEHHMIO 3KOJIOTMYECKON HMIIKA BHJA.
BHyTprBH10Bas KOHKYPEHIIMS CIOCOOCTBYET PACIIMPEHUIO IKOJIoTHYecKko Hummu. [Ipu Bo3pocuieit
YHCIIEHHOCTH BHUJA HAYMHAETCS MCIIONH30BAHKUE JOMOIHUTENBHBIX KOPMOB, OCBOCHHME HOBBIX
MeCTOOOUTAaHHM, TTOSBIICHNE HOBBIX OMOIIEHOTHYECKUX CBSI3CH.

CamMasi s)xécTKast KOHKYPEHITUS ¢ HeTIPEABUICHHBIME TTOCTIEACTBUSIMHA BO3HUKAET, €CIIM MBI BBOJIUM
B COOOIIIECTBA HOBBIC BU/IBI )KUBOTHBIX WJIM PACTEHUH, HE YUUTHIBAS YK€ CIIOKUBIIUXCS OTHOIICHUH.
N Hao60poT, eciii HHTPOAYIIMPOBAHHBIN BUJ HE BCTPEYAET KOHKYPEHTOB, OH MPUIKUBAETCS JIETKO U
ycnenrHo. Hanmpumep, akknuMaTtu3zanus onaaTpel B CuOupH, rie IpakTHUeCKU He OBUIO TPHI3YHOB CO
CXOJTHBIM 00pa30oM >KU3HHU.

Kpome umncna BUAOB, BXOISIIUX B COCTaB OHMOLIEHO3a, AJI XapaKTEPUCTHUKUA €ro BHUIOBOTO
CTPYKTYPBI B&KHO OMPEACIIUTh WX KOJUYECTBEHHOE COOTHOIIECHHE. Eciin cpaBHUTH HampuMep, ABE
IpynnupoBKH, BKItoYaromue mo 100 ocobeli msATH OAMHAKOBBIX BUAOB, C OMOIIEHOTHYECKON TOUKH
3peHHsi OHM MOTYT OKa3aThCsi HEepaBHOLIEHHBIMH. [ 'pynmupoBka, B kotopoir 96 ocobeir m3 100
MPUHAJIJICKAT K OJTHOMY BUJY U 1O OJTHOM OCOOM — K YETBHIPEM JIPYTHM, BBITTSAUT ropasao Oolee
0JTHOOOPA3HOM, YeM Ta, B KOTOPOH Bce 5 BHJIOB MPEICTaBIICHBI OAMHAKOBO — 110 20 0CcOOCH.

JUJis  OIIEHKU KOJIMYECTBEHHOTO COOTHOIICHHUS BHUJAOB B OHOIEHO3aX WCIOJB3YIOT HHICKC
pazHoo6Opasus lllennona. OH BeIYHCIIECTCS IO hopmyIie:
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H =2>Pilog2 Pi

I'ne 2 -3HaK cyMMBI, Pi-1011s1 KaX10ro Buaa B coo0MIecTBe (110 YUCICHHOCTH WK 110 Macce, a 10g2
Pi- nBonuHsIit 1orapudm Pi.

Bunel, BXoAsIye B COCTaB OJJHOTO OMOIEHO3a, CUIILHO PA3IUYAIOTCS 10 YuciIeHHOoCTH. OHY U3
HUX BCTPEYAIOTCSI PEIKO, APYTUe HACTOIBKO YacTO, YTO OMPEICSIISIOT BHEITHUN 00IMK OMOIICHO3A.

B kaxxiom coo01ecTBe MOKHO BBIICIIUTD TPYIITY OCHOBHBIX, HA00JI€€ MHOTOYUCIICHHBIX BUIOB,
CBSI3M MEXIY KOTOPBIMU SIBIISFOTCS OTMPEICIISIOMUME s () YHKITMOHUPOBAHHS OMOIIEHO3a BIICIIOM.

Buapl, npeobiianaromuye Mo YMCACHHOCTH, SBISIFOTCS JOMHUHAHTaAMU COOOIIecTBa. JJOMUHAHTHI
TOCITOJICTBYIOT B COOOIIIECTBE M COCTABJISIIOT €T0 «BUAOBOE spo». HO He BCe TOMHHAHTHBIC BHIBI
OJIMHAKOBO BIIUSIOT Ha Ono1ieH03. Cpeiu HUX BBIJEISAIOTCS T€, KOTOPHIE CBOCH KU3HEACATETHHOCTHIO
B HauOOJbIIEH CTETIICHH CO3JAI0T CPeay HJsl BCEro cooOlnecTBa U 0€3 KOTOPBIX CYIIECTBOBAHUE
OOJIBIITMHCTBA JAPYTMX BHUIOB HEBO3MOXKHO. Takue BHIbI Ha3bIBAIOTCA dauduKaTopamMu (Jiar.
ctpoutenu). OCHOBHBIMU 3TU(DUKATOPAMH HA3EMHBIX OMOIIEHO30B BHICTYIAIOT OMPEICTIEHHBIC BHIbI
pacTeHui (B COCHOBBIX — COCHA, B €JIOBBIX — €JIb, B KOBBIJILHBIX CTEIISIX — KOBBLIB).

Wuorna spudukaropaMu MOTYT OBITh M KUBOTHBIC. Hanpumep, B KOJIOHUU CYpKOB, UIMEHHO HX
porotas AesTeIbHOCTh ONPEISNIIeT U XapakTep JaHamadTa ¥ MUKPOKJIHMAT.

KpomMe oTHOCHTENBbHO HEOOJBIIOTO YMCIa BHUIOB-JOMHHAHTOB, B COCTaB OMOIIEHO3a BXOIMUT
00BIYHO MHO’KECTBO MAJIOUMCIICHHBIX U TaXxe peakuXx Gopm. Peakue u MaoYrcieHHbIC BHJIBITAKKE
OUeHb BAXHBI JJS KM3HM OuoreHoza. OHM CO3[JAIOT €ro BHUAOBOE OOraTCTBO, YBEIUYHBAIOT
pazHooOpa3ue OMOLIEHOTHUYECKUX CBS3CH W CIyXKaT PE3ePBOM ISl IMOTIOJHEHHS W 3aMEIICHUS
JOMUHAHTOB, T.€. MPHUAAIOT OHUOIEHO3Y YCTOWYMBOCTH M OOECHEUMBAIOT HAAEKHOCTH €ro
(YHKITMOHUPOBAHWSI B PA3HBIX YCIOBHUSX.

IToka3arens pa3HOOOpa3HsL.

[lokazatenr  pa3HOOOpasusi TMpeacTaBisAeT CcoO00H  mH(pPOBOE  BBIPAKEHHE  IIEPBOTO
OouoneHoTuyeckoro mpaswia A.TuHemMaHa, KOTOpoe MOXHO cQOpMYyIUpOBaTh Tak: Hpu
O1A2ONPUAMHBIX _VCIOBUSX _CPeobl HaOn00aemcs. _00IbUloe YUCIO U008, KANCObIL U3 KOMOPbIX
npeocmaesier HeboabWUM YUCIOM 0cobell.

[Tokasarensr pazHooOpa3msi Ipu 3TOM BbIcOKUi. Korna yciioBust cpeibl HeOIaronpusTHEI, BUIOB
HEMHOT0, HO BCE OHHM MMEIOT BBICOKYIO YMCJIEHHOCTh B 3TOM ciyuyae mokaszaTens pa3HOOOpasus
HU3KHH.

Mexy YHCICHHOCTHIO BHUIOB-ITOMHHAHTOB W OOIIMM BHJIOBBIM OOTaTCTBOM cOOOIIECTBa
CYIIECTBYET ompeneiaéHHast CBs3b. CO CHUKCHHEM YHCIIa BHIOB OOBITHO PE3KO TTOBBIIIACTCS OOMIIHE
oTnenbHbIX (GopM. B Takmx oO0emHEHHBIX COOOIIECTBaX OCIAa0EBAIOT OMOIIEHOTHYECKHE CBSI3U W
HEKOTOpBIe, HanOoJee KOHKYPEHTOCIIOCOOHBIC BHJIBI MOJIYYAIOT BO3MOXHOCTB OSCIPEIIITCTBEHHO
Pa3MHOXKAaThCA.

B Ham6onee 6oraTeix OMOIEHO3aX MPAKTHYESCKH BCE BUIBI MAJTOYUCIICHHBI. B Tponmmdeckuxirecax
PEAKO MOXKHO BCTPETUTH PSAOM HECKOJBKO JIePEBHEB OAHOTO BHAA. B Takux cooOliecTBax He
MIPOUCXOUT BCHBIIIEK MAaCCOBOIO Pa3MHOXKCHUS OTACIBHBIX BHJIOB, OWOIICHO3BI OTIUYAIOTCS
BBICOKOM CTaOUIBLHOCTEIO.

T.o. pazHooOpasue OHOILIEHO3a TECHO CBSI3aHO C €r0 YCTOWYMBOCTBIO: ueM 6blile BUO0B0E
pasHoobpa3zue, mem cmaduibHee OUOYEHO3.

JIJIs OLIEHKH pPOJIM OTICIIBHOTO BHJIa B BHUIOBOW CTPYKType OHMOIIEHO3a HCIOJB3YIOT pa3HbBIC
MOKa3aTes I, OCHOBAHHBIC HA KOJIMYECTBEHHOM yU&Te.

OO0wre BHJIa — 3TO YUCIIO 0COOEH TaHHOTO BUIa Ha SIMHHUITY TIIOIAIH WK 00bEMa 3aHIMAaeMOT O
MIPOCTPAHCTBA.

YacroTa BCTpeYaeMOCTH XapaKTepU3yeT paBHOMEPHOCTh HJIM HEPAaBHOMEPHOCTH PACIIPEICTICHHIS
BUJa B OnorieHo3e. OHa pacCUMTHIBAETCS KakK MPOIICHTHOE OTHOIICHHE YHclia TPOo0 MM YUETHBIX
I0MaI0K. YHCICHHOCTh U BCTPEYAEMOCTh BHJIa HE CBS3aHBI MPSIMOW 3aBUCHUMOCTHIO. Bu MoxeT
OBITh MHOTOYHCIICHHBIM, HO C HU3KOH BCTPEUAEMOCThIO WJIM MAJIOUMCIICHHBIM, HO BCTPEYAIOIIUMCS
JIOBOJILHO YacTo.
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CreneHb JOMUHUPOBAHUS — MTOKA3aTeNb, OTPAKAIOIINI OTHOIIIEHUE YKCIIa 0COOeH TaHHOTO BHJIA
K o0uemMy 4uciay Bcex ocobel paccMaTpuBaeMol IpynnupoBKH. OObBIYHO BO BCeX OMOLIEHO3aX
YHCJICHHO Mpeo0asaloT Meskue (OopMbl — OaKTEpUH U Jpyrue MHUKpOoopraHusMsel. [loatomy mpu
CPaBHEHHH DPAa3HOPA3MEPHBIX BHUJOB II0KAa3aTeJIb JOMHUHUPOBAHHSA IO YHUCIEHHOCTH HE MOXKET
OTpa3uTh 0COOEHHOCTH coodmiecTBa. Ero paccumTeiBaloT He Ui COOOIIECTBA B LEJIOM, a JUIS
OTJEJIBbHBIX I'PYIIIUPOBOK, B Mpe/ieiax KOTOPBIX Pa3HULEH B pa3Mepax MOXHO npeHeOpeub. Takue
IPYNIUPOBKA MOTYT OBITh BBIJIEIEHBI IO pPa3HbIM IPU3HAKAM: CHCTEMATUYECKOMY (IITHILIBI,
HACEeKOMBIE, 3J1aKH, CJI0’KHOLBETHBIE), SKOJIOTHYECKOMY, MOP(OJIOTHIECKOMY (1€PEBbsI, TPaBhbl), MU
HEMOCPEACTBEHHO 10 pa3MepHoMY (MHUKpodayHa, Me3odayHa U MakpodayHa TIOUYBHI).

Comnocrapisis o01Ke XapaKTepUCTUKU pa3HOOOpa3Hsl, KOJIMYECTBEHHbIE COOTHOILIEHUS Hanbosee
MacCOBBIX BHUJOB B IMpelelax pasHbIX pa3MEpHBIX TPyHN, oOuinue peakux (opMm u apyrue
[I0Ka3aTeIl, MOXKHO IOJIyYUTh MPEACTaBIECHUE O cHelUu(UKe BUIOBOM CTPYKTYpPbl CPaBHHBAEMBbIX
OMOIICHO30B.

Ha ocHoBe Tonnyeckux cBsizeil B OuoneHo3e GopMHUPYIOTCs KOHCOPLMHU — IPYIIBI Pa3HOPOIHBIX
OpPTraHU3MOB, TOCEISIONIMXCS Ha Telie, I B TeJle OCOOM KaKOro-TuOo OINpenes€éHHOrO BHIA —
LIEHTPAJIBHOI'O WIEHA KOHCOPLIUH.

Koncopius — amo co8okynHocms paznopoonbiX 0peaHu3mMos, MecHo C8A3AHHbIX MexcOy co00ll U
3a8UCAWUX OM YEHMPATLHO2O YNeHd, UTU 0pa cooduecmaa.

OTtnenpHbIE KOHCOPLIMU MOT'YT OBITh pa3HOM CTENEHU CII0KHOCTH. Tak Kak Kax bl WieH KpyITHON
KOHCOPLIUM MOXKET OBITh, B CBOIO O4Yepe/b, LIEHTPOM Oosiee MENKOro OObEeJUHEHUS, MOKHO
BBIIEJIUTh KOHCOPLIMU IIEPBOTO, BTOPOTO U JIaXKE TPETHETO MOPSJIKA.

Taxum 06pa3zom, OMOLIEHO3 — 3TO CUCTEMA CBA3AHHBIX MEXy c000M KOHCOPLUHI, BOSHUKAIONIMX
Ha OCHOBE TECHEHIINX TONMUYECKUX U TPODUUYECKUX OTHOLIEHUN MEXKIY BUAAMH.

ITpocTpaHcTBEHHAs CTPYKTYpa OUOIIEHO3a.

[IpocTpancTBeHHass CTpyKTypa OHOILIEHO3a OIpEAEseTcsl IMPEeXIe BCEro CIOXKEHUE €ro
pacTUTeNIbHOW YacTu — (pUTOLIEHO3a, paclpeieIeHneM Ha3eMHOU U IMOJI3€MHOM Macchl pacTEHUH.
[Ipu coBMecTHOM OOMTAaHUU PACTEHMI, Pa3HBIX 10 BBICOTE, (PUTOIIEHO3 YacTO MPHOOpEeTaeT YETKOE
APYCHOE CIIO)KEHUE: aCCUMWIMPYIOIINE HAA3EMHBIE OpraHbl PACTEHUH M MOJ3EMHBIE HX YacTH
pacrojararTcs B HECKOJIBKO CJIOEB, TO-Pa3HOMY MCIIONb3Ys U U3MEHSISI cpeay.

SIpyCHOCTB — 3TO BEPTHKAJILHOE PACCIOCHUE OMOIIEHO30B HAa PABHOBBICOKHE CTPYKTYPHBIE YaCTH.

SpycHOCTP OCOOEHHO XOpOLIO 3aMETHa B JiecaX YMEpPEHHOro Mmosica. SIpyCHOCTb IO3BOJISET
pacTeHusIM OoJiee MOJIHO UCIOIb30BATh CBETOBOM MOTOK: IO/ MOJIOTOM BBICOKHUX PAaCTEHUN MOTYT
CYLIECTBOBAaTh TEHEBBIHOCIMBBIC, BIUIOTh JO TEHEIIOOUBBIX, IEPEXBaThiBas JaXke CJa0bIi
COJIHEYHBbIN cBeT. OTIMYAIOTCA TaKkKe M Takue (PakTopbl Kak TeMIeparypa, BIaKHOCTb, IBUKEHHE
BO31yXa (BeTep), CoJepKaHue YIIIEKUCIOoro ra3a. T.0. spychl HaXOJATCS B pa3HOM 3KOJIOTMYECKOM
00CTaHOBKE, YTO CKa3bIBA€TCsl HA JKU3HU PACTEHUH M KUBOTHBIX, OOMTAIOUIMX B IpeJenax 3THX
SIPYCOB.

JKuBOTHBIE TaK)Ke€ NPEUMYILECTBEHHO NTPUYPOUYEHBI K TOMY WJIM MHOMY SIPYCY PacCTUTEIbHOCTH.
Tak, cpeau nTUIl ecTh BUABI, THE3AAINIMECS TOJIBKO Ha 3emile (OBCSHKH, TETEpEBa), Ipyrue B
KYCTapHUKOBOM sipyce (CIaBKU, KpalMBHUK) WM B KPOHAX JIEPEBbEB (350JUKH, IPO3/AbI,XUITHUKN).

PacusieHEHHOCTD B TOPU30HTAIBHOM HAIIPABJIEHUU — MO3aUYHOCTh — CBOMCTBEHHA MTPAKTUYECKH
BCEM (PUTOIIEHO3aM, IO3TOMY B UX IIPEIENax BbIACISAIOT CTPYKTYPHBIE €IMHULIBI, KOTOPbIE MOIY4UIIN
pa3Hble Ha3BaHMs: MUKPOTIPYNIIUPOBKHU, CHHY3HUH, TapaLleJIbI.

Cuny3uss — 9mo 2KOon02UYeCKU U NPOCMPAHCMBEHHO 000COONIEeHHAs Yacmb @GumoyeHosa,
cocmoswas u3 pacmeruii OOHOU WU HECKONbKUX ONUZKUX HCUSHEHHBIX (POPM.

[apanemisl — 2mo cmpyKmypHvle 4Yacmu 20pU3OHMANbHO20 pACUNieHeHus OuoyeHosa,
omauyaowuecs cocmagom, CmpyKmypou, CE0UCMEamu KOMHNOHEHMOS, CneyuduKkol ux cesaseu u
MAmepuanrbHO-3Hep2emuyecKko20 0OMeHa.

Mo3anyHocTh O0OYyCJIOBJIEHa PpAJOM TPUYMH: HEOJHOPOJIHOCTHIO MHKpopenbeda, MOYB,
CpenooOpa3yIoM BIUSHUEM PAaCTeHUN M UX OHMOJIOTMYECKUMHU 0CcOOeHHOCTSIMH. V3MeHeHus
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Cpelbl O] BIUSHUEM KU3HEACITETbHOCTH OTAEIbHBIX BUJIOB PACTEHUN CO3AI0T TaK Ha3bIBAEMYIO
(UTOreHHYI0 MO3auYHOCTb.

Mo3an4HOCTh, KaK ¥ SIPyCHOCTb TWHAMHYHA: MPOUCXOAUT CMEHA OAHUX MHKPOTPYIITUPOBOK

JIPYTUMHU, pa3pacTaHUE WU COKpAIICHHE UX B pa3Mepax.
DKosornyeckas CTPYKTypa OUoIeHo3a.

Pa3uble TUNBl OMOLIEHO30B XapaKTEPU3YIOTCS ONPEAeNEHHBIM COOTHOIIEHHEM S3KOJOTHYECKHX
TPYIIIT OPTaHU3MOB, KOTOPOE BBIPAXKAET IKOJIOTHUECKYIO CTPYKTYpY OHOIIeHO3a.

DKoJoruyeckasi CTpyKTypa OUOIIEHO3a — 90 €20 COCMA8 U3 IKOJI02UYECKUX 2PYNN OP2AHUIMOS,
BLINOHAIOWUX 8 COOOWECMEe 8 KANHCOOU IKONOSULECKOU Hulle OnpedesiénHble (DYHKYUU.

buoneHo3pl co CXOHOM AKOJIOTMYECKOU CTPYKTYpOd MOTYT UMETh Pa3HbIl BUIOBOM COCTaB, T.K.
B HUX OJIHU M T€ )K€ IKOJIOTUYECKHE HUIIU MOTYT OBITh 3aHSATHI CXOJAHBIMH IO SKOJIOTHUH, HO JTAJIEKO
HE POJICTBEHHBIMH BHIaMHU.

Paznuuust B 5K0I0rUYECcKOi CTPYKType OnoreHo3a Hanbosee YETKO MPOSBISIFOTCS PU CPaBHEHUH
COO0OI1IECTB OPraHM3MOB B CXO/IHBIX OMOTOIAX pa3HbIX pernoHoB. K npumepy, KyHuIa BEBpONecKoit
u coOoib B a3WMaTCKOM Taire, AWKHE JIOMAAW W KYyJaHbl B CTENSX A3WM 3aHMMAIOT CXOIHBIC
HKOJIOTHUECKUE HUIIH U BBIMOIHIIOT OJJHHU U TE k€ QYHKIUH.

Takue BuIBI, BBINOJNHSIONIME OJHU U T€ € (YHKIUUM B CXOAHBIX OHMOIICHO3aX, HA3BIBAIOT
BUKAPUPYIOIUMHU (OT JIaT. — 3aMEUIAOIIHMH).

KonkpeTHslii Bua 15151 OMO1I€H03a SIBICHUE CITy4aliHOE, HO 9KOJIOTHYECKast CTPYKTypa OMOLIEHO30B
CTPOTO 3aKOHOMEpHa.

DKOJIOTUYECKYIO CTPYKTYPY COOOIIECTB OTPakaeT COOTHOUICHHWE TAaKUX TPYII OPraHU3MOB, KaK
TUrpodUTHI, ME30(UTHI U KCEPOPUTHI CPeIU PACTCHHUH, UM TUTPOQHUIIBI, ME30(PHUIBI U KCEPOPHUITBI
Cpeau KUBOTHBIX.

DKojoruveckas CTpyKTypa OHOIleHO3a B KOMIUIEKCE C BHJIOBOM W MPOCTPAHCTBEHHOW, C
0COOEHHOCTSIMH SKOJIOTUIECKOM HUIIH CITY)KUT €r0 MAaKPOCKOIIMYECKON XapaKTEPHUCTUKOM.

Maxkpockonuyeckasi XapaKTepUCTHKa B OTJIMYUE OT MHKPOCKONMHYECKOW XapaKTePUCTHKH,
JAIOIIEN TPEACTABICHUE O CBS3SIX KaXKIOW MOMYJALMHA M BUIA B COOOIIECTBE, AAET BO3MOKHOCTD
OTIPEAECTUTh CBOMCTBA TOTO WJIM MHOTO OMOIIEH03a, BEISICHUTH €r0 YCTOMYHUBOCTH B MPOCTPAHCTBE U
BO BPEMEHH, a TAK)K€ MPEABUIETH MOCIIECICTBIS N3MEHEHNH, BEI3BAHHBIX BIMSTHIEM aHTPOTIOT€HHBIX
(bakTopoB.

JIEKIIUS 15.
YKOCUCTEMBI

ITon sKocHCTEMOW TMOHUMAIOT EAMHYIO CHCTEMY >KHMBBIX OPIaHU3MOB M OKDPYXKAIOIIHUX UX
HEOPraHMYECKUX TeJl, CBSI3aHHBIX MEXKIY CO00I MOTOKOM SHEPIHH U KPYrOBOPOTOM BEILIECTB.

buoneHo3 m ero GMOTON COCTaBISAIOT JBa HEPa3AENIbHBIX 3JIEMEHTA, ACUCTBYIOIIMX APYr Ha
Jpyra U 00pa3yromnmx 0oJee Uil MEHEee YCTOWYMBYIO CHCTEMY, Ha3bIBAEMYIO SKOCHCTEMOU (ApTyp
Toancnu, 1935 1., anr. sxosor). Takum 06pa3zom, IKOCHCTEMA COCTOUT U3 ABYX KOMINOHEHTOB. OauH
W3 HUX — OPTaHWYECKHUH, 9TO HACENSIONINN €€ OUOIeH03, APYroi — HEOPraHUIECKUH, T.€. OUOTOII,
JAIOIIU I PUCTAHUILE 3TOMY OHOLIEHO3Y.

HNHTeHCMBHOCTh OOMEHA BEIIECTB M IHEPIHMH MEXAY KOMIIOHEHTAaMHU 3KOCHCTEMBI COCTaBIISET
OJIMH U3 €€ OTIMYUTEIbHBIX IPU3HAKOB. B TepMOIMHAMIYECKOM OTHOIIEHUH SKOCUCTEMAOTHOCUTCS
K OTKPBITBIM CUCTEMaM, OTHOCUTEIbHO CTAOMIIBHBIM BO BpEMEHH. DJIEMEHTAMH, OCTYIMAIOUIMMHU B
9KOCHUCTEMY, SBJIIOTCS COJIHEYHAsI SHEPTHUS, MUHEPAJIbHBII COCTAB MOYBHI, ra3bl aTMOC(EPHI U BOJA;
BBIXOSIIMMH JIEMEHTAMU, TOKUIAIOIUMHU DKOCUCTEMY SIBIISIFOTCS TEIIO,KUCIOPOJ, YTIEKUCIBINA 1
JpyTHe Ta3bl, IeperHoi 1 OMOreHHbIE BEIIECTBA, IEPEHOCHUMbBIE BOJIOM.

BoNbIIMHCTBO KOCUCTEM CIOXKWIOCH B XOJI€ JUINTENBHON IBOJIIOLIMU U ABIISETCSA PE3YJIbTaTOM
MPUCTIOCOOJICHUSI BUIOB K OKPYXKAIOIIEH cpeae. DKOCHCTEMBI O0Jagal0T CcaMOperyssaiued u
CIOCOOHBI MPOTUBOCTOSTH U3MEHEHUSIM OKPY/KAIOIIUX YCIOBUI U PE3KUM KOJeOaHUSIM TUIOTHOCTH
OIS,
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DkocucremMa B LI€JI0M 00beAMHAET aOMOTHUYECKHE OPraHUYECKHUEe U HEOPraHWYECKHE BELECTBA
cpeabl, aBTOTPOGHBIE OPraHU3Mbl — HPOJYIEHTHI, CHOCOOHBIE CHUHTE3MPOBATh OPraHMYECKUE
BEIIECTBA 3a CYET HEOPTaHUYECKOW cpenbl, reTepoTpoHbIE OpPraHW3MbI — KOHCYMEHTHI H
OpraHU3MBl, pa3jararle OpraHnuecKre BeleCTBa Ha HEOPIraHNYECKHUE — PEJIYLIEHTHI.

B gpyrux skocuctemMax MOryT OBITH NpPEICTABICHBI HE BCE TPU KaTETOPUU OpraHu3MoOB. B
YaCTHOCTH, Majble SKOCHUCTEMBbl HE COJEpXkaT OPraHU3MOB-IPOJIYLIEHTOB U MO3TOMY 3aBHCAT OT
COCETHUX IKOCUCTEM.

JKuBble opraHu3Mbl, BXOAAILIME B COCTaB OMOIIEHO3a, HEOAMHAKOBBI C TOUYKH 3pPEHUS CHEU(pUKU
acCCUMWISILIMM MMM BELIECTBAa U 3HEPruM. B oTinume OT pacTeHUil KMBOTHBIE HE CIOCOOHBI K
peakusiM (OTOCHHTE3a, a BBIHYKIAECHbI HCII0Ib30BATh COJTHEYHYIO SHEPTHUIO OITOCPEI0OBAHHO —4epe3
OpPTraHUYeCcKOe BEIIECTBO, CO3/1aHHOE (POTOCUHTETUKAMHU.

Takum oOpa3om, B 3KocucTeMe 00pasyercs LeNb IOCIEOBaTeNIbHOW Iepefadyu BellecTBa U
HKBUBAJICHTHOW €My PHEPTUHU OT OJHHX OPraHM3MOB K JAPYTUM WIM TaK Ha3bIBaemas Tpoduyeckas,
WIN THILIEBast Lelb.

[MunieBod (Tpoduyeckoi) IENbI HA3bIBAIOT PsJl JKUBBIX OPraHHW3MOB, B KOTOPOM OJHH
OpraHu3Mbl MOEJAOT MPEIIIECTBEHHUKOB 10 LIENH U B CBOIO OYEpEe]lb OKa3bIBAIOTCS ChEACHHBIMU
TEMH, KTO CJIEAYET 3a HUMHU.

CyiecTByeT ABa THUIA MULIEBBIX LeNeN: OAHW HAYMHAIOTCS KUBBIMH PACTEHUSMM, KOTOPBIMU
MUTAIOTCS TPABOSAHBIC )KUBOTHBIE (IIACTOUIIHBIE); IPYTHE HAYMHAIOTCS. HE)KUBBIMU U 00JIce MMEHEe
Pa30oXKUBIIMMHUCS BELIECTBAMH PACTUTEIBHOIO WM KUBOTHOI'O IPOMCXOXKAECHUS, TOTPEOIIIeMbIMU
JIETPUTHBIMU (hOpMaMH (IETPUTHBIE).

1. B cnydae, ecnu nuineBas Ielb HAUYWHAETCA C JKUBBIX PAaCTEHUH, MOXKHO BbLIEIMTH
CJIEYIOIINE KaTErOpHHU:

A) Ilponyuentsl. D10 pacTeHus, obianaronye xjiaopopuwioM. B HazeMHBIX sKocHCTEMax 3To,
[JIaBHBIM 00pa3oM, IIBETKOBBIE pacTeHHUs. B BOAHOW cpele CUHTE3UPYIOUIEH CHOCOOHOCTHIO
HAa/1eJIeHbl MUKPOCKOIIMUYECKHUE MJIAHKTOHHBIE BOAOPOCIIH.

b) IlepBuuHble KOHCYMEHTBHI NUTAIOTCS aBTOTPO(QHBIMH HPOAYLEHTaMH. OJTO, B OCHOBHOM,
TpaBOSAHbIE JKUBOTHBIE (HACEKOMBIE, TI'PbI3yHbI, KONBITHBIE). B BOAHOI cpene 3T0 Menkue
pakooOpa3Hble U MOJUIIOCKH, )KUBYILKE 32 CUET (PUTOIIIAHKTOHA.

B) BropuuHble KOHCYMEHTBI MHMTAIOTCS TPAaBOSAHBIMU U  SBISIOTCS, CJEJOBATENbHO,
IJIOTOSITHBIMU JKUBOTHBIMHU.

I') K TpeTHuHBIM KOHCYMEHTaM MpUHAJIEeKAT MJI0TOSIHbIE, KOTOPBIE B CBOIO OYEpEIb MUTAIOTCS
IJIOTOSITHBIMU JKUBOTHBIMU, T.€. BTOPUYHBIMU KOHCYMEHTAMH.

MOHO BBIJICJIUTh TAK)K€ KOHCYMEHTOB 4-10, 5-r0 nopsiaka. OObIYHO MUIIEBBIE IETIH COCTOAT HE
0osee Kak 13 5-6 3BEHBEB.

J1) KoneuHnoe 3BeHO MMIEBOM Liemu 0Opa3ylOT Tak Ha3bIBaeéMble JAECTPYKTOPHI (PEeIyLEHTHI) —
OpPraHM3MBbl, pasjararollue OpraHM4ecKHe BEIIeCTBAa. JTO, MPEUMYIIECTBEHHO MHUKPOOPTaHU3MBI
(OakTepuu, IpOAIKU, TPUOBI-CAIPO(UTHI), MOCEIAIONIMECS B TPYNaX U SKCKPEMEHTaX U MOCTENIEHHO
WX pa3pyliarouye.

Cpenu nUIIEBBIX LIENEH, HAUMHAIOIUXCS C JKUBBIX aBTOTPOQHBIX PACTEHHM, MOXKHO BBIICTUTD
yenu XuwHuUKo8 U yenu napasumos.

[MumeBsle 1eNu XHUIIHUKOB HAYT OT MPOAYLEHTOB K TPaBOSAHBIM, MOENAEMbIM MEIKUMU
IUTOTOSITHBIMH; TIOCJIETHHE B CBOIO OYepe/b MOeNalTcsl Oosee KpynHbIMM XUIIHUKamMu. [lo mepe
MPOJBMKEHHS] IO LENU XHUIIHUKOB >KUBOTHbIE Bce Ooyiee YBEIUYHMBAIOTCS B pa3Mepax H
YMEHBIIAIOTCS YUCIEHHO.

[Ipumepsl: TpaBa —> KpOJNIMK —> JIUCHIIA.

CocHa — Ti1s1 — 00bU KOPOBKU —> MAayKHU —> HACEKOMOSTHBIE NITUI[bl —> XUIIHbIE MTUIIBI.

[InmeBsle Lenu napasuToB B OTJIMYME OT PACCMOTPEHHBIX LENEH BEAyT K OpraHu3MaM, BCE
00s1ee yMEHBIIAIOMKUMCS B pa3Mepax U YBETUUUBAIOIIMMCS YUCIEHHO.

[Tpumep: TpaBa — TpaBOSAHOE MIEKOMHUTAIOLIEE —> OJIOXH —> KI'YTHKOBBIE.

2. JleTpuTHBIE LIETH.
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MHorue nuieBble ey HAYNHAIOTCS C HEKMBBIX OpraHM4eCKUX BEUIECTB, KOI/1a KOHCYMEHTaMU
OKa3bIBAIOTCS ACTPUTOSIHBIE OPraHU3MBbI, OTHOCSIIUECS K PA3IMUYHbIM CHCTEMAaTHYECKUM TPYIIIaM.
DT0 MOryT OBITh MEIKHE >XHBOTHBIC, MPEUMYIIECTBEHHO MHOTOYHCIECHHBIC OCCIIO3BOHOYHEIE,
KOTOpBIE JKUBYT B IOYBE, MUTASCh OMAaBIIECH JHCTBOM, WM K€ OaKTepUH M T'pUObI, pas3iararouiue
OpraHUYeCcKHe BEIIECTBA.

[Tpumepsl: aeTpuT —> neTputodar — XUIHUK

JIucroBas MOJCTHIIKA —> JTOKIECBOM YE€PBb —> YEPHBIH Ipo31 —> scTped-niepenensiTHUK MEpTBoe

KUBOTHOE —> JIMUMHKH NMAJATBHBIX MyX —> TpaBsiHas JIATYIIKa —> OOBIKHOBEHHBIN YiK.

[TumeBsie ey, HAYMHAIOIIUECS C PACTUTEIHHOSTHBIX U JETPUTOSITHBIX OPTaHU3MOB, YaIlle BCETO
MIPEJICTaBJICHbl B DKOCHCTEMaxX OJHOBPEMEHHO, HO MOYTH BCErja OJHA M3 HHUX JOMHUHUPYET Haj
JIPYTOM.

Opranu3Mbl CYUTAIOT MIPUHAIICKAITIMH K OTHOMY TPOhHUYECKOMY YPOBHIO B TOM CIy4yae, Korjaa
B IIEMIM MUTAHHUS OHU OTJEICHBI OT PACTUTEIHHOCTH C XJIOPOPUILIOM PABHBIM UYHCIOM 3BCHBCB.
3enéHble pacTeHHs] COCTABJISIOT IO CBOEH Mpupoae mepBblii Tpoduueckuid ypoBeHb. (B 1menwu
MMUTAHUS, BKIIOYAIOIICH ETPUTOSIHBIX, MIEPBLIA TPOPUUESCKHA YPOBEHb 00pa3ylOT OpraHUYCCKHE
OCTaTKH).

B paccmoTpeHHBIX cXeMmax MUIIEBBIX LENEr KaXKIbld OPraHUu3M MPEACTaBICH KaK MUTAOIIANCS
JPYTMMU OpraHM3MaMHU KaKOro-TO OJHOTO Tulla. PeanbHble e MUIIEBBIE CBA3M B SKOCUCTEME
HaMHOTO CJIOXHEE, TaK KaK )KUBOTHOE MOYKET IMUTATHCS OpraHU3MaMH Pa3HbIX THIIOB U3 OJHOW U TOU
e MUIIEBOM LIEMU WIK U3 Pa3HBIX MUILEBHIX LENel, HallpuMep, XUITHUKU BEPXHUX TPODUUECKUX
ypoBHel. Hepenko >KMBOTHBIC MUTAIOTCA KaK PACTEHUSMH, TaK W JPYTUMH JKUBOTHBIMH. WX
Ha3bIBAIOT BCEAIHBIMHU. TakuM 00pa3oM, Bce TPHU THUIA MHILEBHIX ILIeTel BCEr/a COCYIIECTBYIOT B
HKOCHCTEME TaK, 4YTO €€ MPEACTABUTENN OOBEAMHEHBI MHOTOYHCICHHBIMU IEPECEKAOIIUMHUCS
MUIIEBBIMU CBS3SIMH.

[TockonmbKy JaHHOE pACTEHUE WM >KHBOTHOC MOXET CIYXKUTh MUIICH Kak pa3InIHbIM
TPaBOSIIHBIM, TaK U IUIOTOSHBIM, MHILEBIC LIEMU Yalle BCEro MEPEeKPelIuBalOTCs APYT C IPYTOM,
COCTaBJISISl NUIIEBYIO ceThb. (CM. TaOnuibl).

[TumeBsie ceTH B IKOCHCTEMax BEChMa CIIOKHBIE, U MOXXHO CAENaTh BBIBOJ, YTO JHEPTHUS,
MOCTYTAONIast B HUX, JI0JITO MUTPUPYET OT OJHOTO OpraHu3Ma K JPyroMy.

OKOJIOTHYECKHE MUPAMHUIBL.

Tpodudeckyro CTPYKTYpy 3KOCHCTEMBI MOXKHO OITHCATh, TOJB3YSCh TAHHBIMH 110 YHUCICHHOCTH
oco0eit, GMoMacchl TN SHEPTHUH.

DTy CTPYKTYPY MOKHO U300pa3UTh TaKkKe rpapuuecKu ¢ IMOMOIIBI0 SKOJIOTHUSCKUAX ITUPAMUI.

1. Hupamudwl yucen.

Ecimu mpencTaBuTh THINEBYIO IIEMb XHWIHAKOB B BHJIC PACIIOJIOKCHHBIX OJHMH Ha JIPYrOM
MPSIMOYTOJILHUKOB PaBHOW BBICOTHI, AJTUHA KOTOPBIX MPOMOPIMOHANFHA YHCTYy 0cO0el B KaXXIOM
Tpo(UIECKOM YpOBHE, TO TOydaeTcst (purypa, HaspiBaeMas mupaMuaoi gucen. OHa TEM BEHIIIE,
4geM OOIIbIIe YKCIO0 TPOUUYECKUX YPOBHEH BKIIOUYAeT JaHHas 1enb. [[ockonbky 4ncino ocobei ot
MEPBOTO K TOCIETHEMY YPOBHIO OOBIYHO YMEHBIIAETCS, NMHUpPaMHIa MMEET BHJ TpPEyroJbHHKA,
00pamI€HHOro BEPIIMHON BBEPX.

Ilocmenennoe cyscenue nupamuobl Keepxy ompasxicaem yMeHbuleHue KOIUYecmea opeaHu3mos,
CNOCOOHBIX YOOBNIEMBOPUNMb CE0U IHEP2emuieckue nompeoHocmu 3a cuém npeovioyue2o YposHsi.
OTa 3aKOHOMEPHOCTH MOJTy4YHIIa Ha3BaHHE MIPABHUJIIA YKOJIIOTUICCKOHN MAPAMUIBL.

[Mupamuna uncen, seenénnas Y.2nronom (1927) 0coOCHHO HATIISTHO MPOSBIISIETCS, TAK KaK:

1) B 00011 sxocucTeMe JKUBOTHBIE MEIKUX Pa3MEPOB YUCIEHHO MPEBOCXOAT KPYIHBIX U
pasMHOXarTCs ObICTpEE.
2) st BCAKOTO XHUITHOTO KMBOTHOTO CYIIECTBYET HUKHUW U BEPXHUHN MPEEIbl pa3MepoB

WX XepTB. BepxHuii mpeaen onpeaensercs TeM, YTO XUIIHUK HE B COCTOSIHUH OJIOJIETh KHBOTHOE,

HaMHOTO TIPEBBIIIAIOIIEe pa3Mep ero COOCTBEHHOTO Telia. HYKHWMIA TipesielT onpenesseTcst TeM, 9To

MIPH CIIMIIKOM MalloM pa3Mepe MoObIUM 0XOTa 3a Hed TepsieT IJIS XMUIMHUKOB KaKOW-THOO CMBICT.

[ToaTomy i XMITHUKOB KaXI0TO BU/Ia, KaK IMPaBUJIO, CYIIIECTBYET ONTUMAIBHBIN pa3Mep KepPTB.
ITupamuga 6momMacc.
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BropeiM criocoboM H300paKeHHsT CTPYKTYPBI KOCHCTEMBI SIBJSICTCS MUpaMuaa OMoMacc, B
KOTOPOH Ui KaXJOro TPO(PUYECKOTO YPOBHS YKa3bIBAIOT OHOMAacCy COOTBETCTBYIOIIUX
OpraHu3MoB. B ciydae nmumieBoil nenu XUIIHUKOB OMOMacca OpraHU3MOB UMEET OOBIYHO (opMy
TPEYTOJIbHUKA C BEPIIUHOMN, 0OpaIéHHON BBEPX.

[IpaBuI0 TUPaMUABI OUOMACC — CYMMAPHASL MACCA PACMEHUN OKA3bleaemcs 60bule, Yem macca
scex pumoghazos u mpagosiOHbIX, a MACca mex, 8 C80I0 0uepedb, NPEGbLUAen MACCy 6CeX XUUHUKOB.

CyIecTBYIOT U UCKIIIOUEHHSI, OTHOCAILINECS K HEKOTOPBHIM BOIHBIM JKOCHCTEMaM, B KOTOPBIX
Onomacca (UTOIUIAHKTOHA YCTyHaeT OMoMacce 300IUIAHKTOHa, HO 3aTo e€ Omomacca ObICTpee
OOHOBIISIETCA.

[TupaMu/ibl SHEPTUU.

[MupamMuibl SHEPTUH SBISIOTCS HAWIYYIIUM CIIOCOOOM TpadudecKoro U300paKeHHs CTPYKTYPbI
skocucTeMbl. [Iupamuaa sHepruu o01a1aeT paaIOM MPEUMYIIECTB:

1. Omna oTpaxaetr CKOpOCTh 00pa30BaHMsI OMOMACCHI B OTIUYHE OT MUPAMHU]] YUCICHHOCTH
u Ouomacchl, OMMCHIBAIOIIUX TOJBKO TEKYIIEe COCTOSHHE OPraHU3MOB B OTIECIbHBIH MOMEHT
BpeMeHH. Kaxknmas cTymnmeHbKa MUPAMHIBI YHEPTHH OTPAXKACT KOJWYECTBO SHEPruu (Ha CIUHUILY
IoUIau Uil 006EMa), mpoIle el yepes onpeaenEHHbIN TPOPUIECKHI YPOBEHD 32 OMpPeeIEHHBIHI
MEPUO/I.

2. [Ipu onuHakoBOM Omomacce NBa BHAA COBCEM HE 00s3aTENbHO COAEpk AT OJUHAKOBOE
Konn4yecTBO SHepruu. [losToMy cpaBHeHHME, OCHOBaHHOE€ Ha OWomacce, MOXXET BBECTH B
3a0TyX/IeHUE.

3. [Tupamubl SHEPTHH MMO3BOJISIFOT CPABHUBATH HE TOJIBKO Pa3jMYHbIC YKOCHCTEMBI, HO H
OTHOCHUTENIbHYIO 3HAUYMMOCTb MOMYJISIUI BHYTPU OJHOM AIKOCHCTEMBI, HE MOJy4as HpH ITOM
NEPEBEPHYTHIX MUPAMUL

4. K ocHoBaHuio nupaMuibl SHEPTUM MOXKHO J00aBUTH €II€ OJUH MPSMOYTOJbHUK,
0TOOpaKarOIMIUK MOCTYIUIEHUE COJIHEYHON SHEPTHH.

[Mupamua TpOIYKIIMH OTPAKAET 3aKOHBI PACXOAOBAHMSI YHEPTHH B IMUIIEBHIX ETISIX.

IIpaBuI0 NMUpaMUIbl IPOAYKIUU: HA KAHCOOM NPeobloyuwem mpopuiecKom yposHe Koauuecmaeo
buomaccel, co030a8aemoll 3a eOUHUYY 8pemenu Oobule, Yem Ha NOCAeO0YIOUieM.

ITepeHoc 3HEPrUM U MPOJYKTUBHOCTb SKOCUCTEM.

Tpoduueckast 1enb B JKOCUCTEME €CTh OJHOBPEMEHHO IIeTb OJHEpreThdeckas, T.e.
MoCJIe/10BaTeNbHbIN YIOPsIOUeHHBII MOTOK nepeAayn 3Heprur CoiHLa OT MPOAYLIEHTOB KO BCEM
OCTaJIbHBIM 3BEHBSIM.

[IpuHuMas, 4TO NPHUCIIOCOOJNEHHBIE K Cpele OpPraHu3Mbl KUBYT B OIPENEJIEHHOM apease
Onocdepsl, UX YUCIIO ¥ TEMIT KH3HEIEATSILHOCTH 3aBUCST, B KOHEYHOM CUETE OT CKOPOCTH IEPEHOCA
SHEpPruu yepe3 OMOJOTHUECKYIO YacTh CUCTEMBI U OT CKOPOCTH, C KOTOPOH BEIeCTBA IUPKYIUPYIOT
B TIpeZieTIaX CHCTEMBI, HITH OOMEHUBAIOTCS C OKPYKAIOIIMMHU CHCTEMaMH.

BaxxHO MOAUEpKHYTh, YTO LUPKYIMPYIOT TaKKE U BEILECTBA, HE JAIOLIUE SHEPrHH, HO HE cama
sHeprusa. A30T, Yriaepoj, BoJa U JPYrHe BEIIECTBA, U3 KOTOPBIX COCTOSIT KHBBIE OPraHU3MBI,
MHOTOKPATHO OOpalIatoTCcsi MEXKAY KUBBIMA U HE)KUBBIMU CHCTeMaMH. HBIME CJIOBaMH, TOT WA
MHOW aTOM MaTe€pUU MOXKET OBITh HCIIOJIb30BaH BHOBb U BHOBb. DJHEPIHs e UCIOJIb3YeTCs TaHHBIM
OpPTaHU3MOM HJTH TIOIYJISIIIEH JIMIIb OgHOKpaTHO. OHa MpeBpaIaeTcs B TETUIO M OBICTPO HcYe3aeT
U3 3TOM cucteMsl. [1uia, cheeHHas 3a 3aBTPAKOM, Ul Hac OOJIbIIIE He CYIIECTBYET IOCIIE TOT0, Kak
OHa ObLTa NCTIOJIH30BAaHA B MPOIIECCE KU3HEACIATENBHOCTH. JKU3HB TOIEPKUBACTCS HEMTPEPHIBHBIM
MPUTOKOM COJTHEYHOT'O CBETA MU3BHE.

OMHOCTOPOHHUH MPUTOK YHEPTHH, KaK YHUBEPCAIBHOE SBICHUE IPUPOIBI, IPEACTABISIET COOO0M
pe3yabTaT JIeHCTBUS 3aKOHOB TepMOAMHAMUKU. [IepBblif 3aKOH yTBEP)KIAeT, YTO SHEPTHSI MOXKET
MEPEeXOANTh W3 OJHOTO BHIA (HAIlpUMep, CBET) B NPYroil (Hampumep, MOTCHIHAIbHAs SHEPTHS
MUINK), HO HUKOT/Ia He co3JaéTcsi U He ucue3aeT. BTopoil 3aKoH I1acuT, YTO HE MOXKET ObITh HU
OJTHOTO TIpOIlecca, CBS3aHHOTO C TIPEBPAlICHWEM DHEPTuu, Oe3 JAerpajaldd dSHEPrud U3
KOHIICHTPUPOBAHHOU (POPMBI B paccesiHHYIO. T.K. HEKOTOpOE KOJIMYECTBO YHEPTUU PACCEUBACTCA B
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HE/IOCTYIHYIO TEIUIOBYIO SHEPTHUIO, HE MOXKET ObITh CAMONPOU3BOIBHOTO ITPEBPALLIECHHS], HTYLIETO CO
100%-Ho0i1 3P HeKTHBHOCTBIO.

st skomora OOJNbIIOE 3HAYEHHE IPEACTABIISAET B3aMMOOTHOIICHHE JHEPTUU U MaTEpUu B
sKocucTemMe. MOKHO cKa3aTb, YTO OAHOCTOPOHHUI [TOTOK SHEPIUU U KPYTOBOPOT BEIIECTB SABIISIOTCS
JBYMSI BETUKUMH MPUHIUIIAMA WM 3aKOHAMHU OOIIe OMOJIOTHH, T.K. OHU OJIMHAKOBO IMPUMEHHMBI
KO BCEM YCJIOBHUSIM CYIIIECTBOBAHUS U KO BCEM OPraHU3MaM, BKJIIOYasl YeJIOBeKa.

B sxocuctemMe uMeeT MecTo HENpephIBHBIM MOTOK YHEPIUH, 3aKJIIOYAIOIINICS B Tiepeaade e€ oT
OJTHOT'O ITUIIIEBOTO YPOBHS K Apyromy. B cuiry BToporo 3akoHa TepMOAMHAMHKY 3TOT IPOLIECC CBA3aH
C pacceMBaHHMEM SHEPrUH Ha KaXKJOM IOCIEAYIOIIEM 3BEHE, T.€. ¢ €€ MOTepsSAMHU. DTO pacCEUBaHHE
BCE BpeMsl KOMIIEHCHPYETCs IOCTyIuIeHueM sHepruu ot ColtHna.

B mpomecce KHM3HEOEATETBHOCTH COOOIIECTBA CO34AETCS M PACXOAYETCs OpraHUYecKoe
BEIIECTBO. OTO 3HA4YMT, 4YTO KaXaas »SKOJOrMyeckas cucremMa oOnajgaer onpeaeaéHHON
NPOAYKTUBHOCTBIO. [IpOAYKTHBHOCTH OILIEHMBAIOT, COOTHOCS MacCy BEIIECTBA C HEKOTOPOH
eIMHULIeH BpeMEHHU, T.€. paccMaTpuBasi €€ Kak CKOpOoCcTh 00pa3oBaHMs BellecTBa (0MoMacchl).

OcHOBHasl, WM [EPBUYHAS NPOAYKTUBHOCTb IKOCUCMEMbL ONpeodensiemcsi KaKk CKOpoCmb, C
komopou ayuucmas suepeus ConHya yceausaemcs OpeaHusMaMu-npooyyeHmamu 6 npoyecce
Gpomocunmesa.

Hanpumep, ecnu 3a roz B pe3ynbTaTe GOTOCHHTE3a PaCTUTEIbHbBIE OPraHU3MBbI Jieca 00pa3oBaliud
S TOHH OpraHM4yeckoro BemecTBa Ha 1 ra, To 3To W Oyner oOmias, WM BajoBas HEPBUYHAS
IPOAYKTUBHOCTbD.

OnHaKo B poLIecce )KU3HEACSITETLHOCTH PACTCHUI YaCTh CO3/IaHHOTO BEIIECTBA PACXOAYETCs Ha
JbIXaHUE U, CIIEZI0BATENbHO, B €IMHUILy BPEMEHU Ha €JUHMLE IUIOIIAN HAKaIJIMBAaeTCs MEHBIIE
OromMaccel, 4yeM e€ ObLIO CO3/IaHO.

Bcé HakomuieHHOe 5KOJIOrMYecKOil CMCTeMON BEIeCTBO, 33 BBIYETOM TOI'O BEILIECTBA, KOTOPOE
M3pacX0I0BAHO HA JIBIXaHUE, COCTABISAECT (PAKTHUYECKYIO, MIIM YUCTYIO MIEPBUYHYIO MMPOIYKTUBHOCTD
CcOo00I11IeCTBA.

Opranudeckoe BEIIECTBO, O0Opa3yrollee YHUCTYI0 IEPBUYHYIO HPOAYKTHUBHOCTbH, JIOCTYITHO
reTepoTpogHbIM opranuzMamM. KoHCyMEeHTBI TOXe CO3/1al0T OpraHUYECKOe BELIECTBO 33 CUET YUCTON
NEePBUYHOMN MpoayKuuu. [IpoyKTHBHOCTh KOHCYMEHTOB HOCHT Ha3BaHHE BTOPUYHOM.

Pacuérsl mokaspIBaloT, uTO 1 ra jieca B cpeiHeM €KeroiHo BocnpuHumaet 2,1x10* kmx sHepruu
Comnna (tne*-9 crenens). OHaKO €ciid BCE 3aMac€HHOE 3a TOJ PACTUTEIBHOE BEIIECTBO CXKEUb, TO
B pe3ynbTate monyuutcs Bcero 1,1x10* xmx (*-6), uro coctauster okono 0,5%. DTo 3HAYUT, YTO
(bakTudeckas MpoAYKTUBHOCTH 3€TIEHBIX PACTEHUH, HITH IEPBUYHAS IIPOTYKTUBHOCTD, HE TIPEBHIIIACT
0,5%.

BropuyHas mpoIyKTUBHOCTh UCKIIOUUTEIHHO HU3KA: MPH TiepeIade OT KaXIO0To MPEIbIayIIero
3BeHa Tpoduyeckoi nenu k mnociaenyromemy tepsercs 90-99% osueprum. Ecnm, Hampumep,
pacteHusIMH Ha 1 KB.M TIOBEPXHOCTH TIOYBBI CO3/IaHO 3a CYTKH KOJHYECTBO BEIIECTBA,
HKBHUBAJIEHTHOE MPUMEPHO 84 KJDK, TO MPOAYKIMS NMEPBUYHBIX KOHCYMEHTOB COCTaBHT 8,4 KK, a
BTOpUYHBIX — He mpeBblcUT 0,8 Kmk. EcTh KOHKpeTHBIE pacy€Thl, MOKAa3bIBAIOIIME, YTO IS
obpazoBanus 1 kr roBsauHbl HeoOxoauMo 70-90 Kr cBexell TpaBbl.

JInHaMUKa DKOCUCTEM.

Coo0mecTBa HETIPEPHIBHO H3MEHSIOTCS. OTHH OPTaHU3MBI YMUPAIOT, @ HA CMEHY HM POXKIAOTCS
Apyrue. A MeXay TeM BHEIIHUI BUA M COCTaB OOJIBIIMHCTBA COOOIIECTB HE M3MEHsOTCS. JyOb
CMEHSIIOTCS TyOaMH, IPO3.IbI IPO3IaMH M TaK Jajiee B HEMPEPHIBHOM IPOIIECCE CAMOBO300HOBIICHHS.
Ecnu cooOuiecTBo paspyiiaercs, uTo ObIBaeT, HApUMep, IPU BEIKOPUEBKE Jieca M0/ MaIIHIO, T0XKape
B JIECY, BOCCTAaHOBJICHHE €ro MPOUCXOIUT MEIUIeHHO. BHIBI, TEpBBIMH TPUCIOCOOMBIIHECS K
HapylIEHHOMY MECTOOOMTaHHIO TIOCJIEJOBATEIbHO 3aMELaloTCd 4WIEHAMH [epBOHAYAIbHOM
ACCOIIMAIINY JIO TeX IOp, IIOKa COOOMIECTBO HE IOCTUTHET CBOCH MPEXKHEH CTPYKTYPHI U COCTABA.

[TocnenoBaTenbHOCTh U3MEHEHUH, MPOUCXOASIINX B HAPYIIEHHOM MECTOOOUTaHUU, HAa3bIBAETCS
CYKIIECCHEH, a TOCTUTaeMasi, B KOHEUHOM CU€Te pacTuTenbHas popMarus — KIMMaKCOM.
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Cykiieccusi — nocnedosamenvroe 3ameujerue NONYIayull 8 KaKkomM-1ubo mMecmoooumanuy nymém
3AKOHOMEPHO20 NPOOBUNCEHUS K YCIOUYUBOM) COCHOAHUIO.

Knnmakc — koneunas cmaous cykyecCuoHHOU NOCIe008amenbHOCmu, cooduwecmso oocmuuiee
CMAYUOHAPHO20 COCMOSHUA NPU ONPEOeNEHHOM HAbOpe YCllo8Ull Cpeobi.

OTUMU TEPMUHAMH OIMCHIBAIOT €CTECTBECHHBIE ITPOIIECCHI, MPUBIIEKIIHNE K ce0€ BHUMAaHUE ITEPBHIX
skojioroB. B 1916 1. sxonor ®.Knementc (yauBepcurer Muneccora), chopMyJIUpOBaI OCHOBHBIC
3TaInbl CyKIIECCUHU:

1. Bo3HUKHOBEHME HE3AHATOTO )KU3HBIO YUacTKa.

2 Murpaiisi Ha HETO pa3JIMYHbIX OPraHU3MOB HIIM UX 3a4aTKOB.

3 [IpmxuBaHHe X HA JAHHOM Y4YacTKe.

4. KoHnkypeHuus ux mexay co0oi.

5. [Ipeo6pa3oBanue XKUBBIMU OpraHU3MaMU MECTOOOUTAHMUS, TOCTETIEHHON CTa0MIU3aIiu
YCJIOBUU U OTHOLLIEHH.

DKOJIOTH pa3leNsiioT CYKLIECCMM Ha JB€ TPYHIbl B COOTBETCTBUU C HMX IPOUCXOKICHHUEM.
O0ocHOBaHME U PA3BUTUE PACTUTEIBHBIX COOOIIECTB BO BHOBh 00PA30BABIIMXCS MECTOOOUTAHUSX,
B KOTOpBIX HpPEXIe pacTeHHil He ObLIO, -- HA TMEeCYaHBIX JIOHAX, Ha 3aCTHIBIIUX IMMOTOKAX JIaBBhl,
nopojiax, OOHAKUBIINXCA B PE3YJIbTAaTe dPO3UU WM OTCTYIICHHS JIBJIOB, HA3bIBAIOT MEPBHYHON
CYKIIECCHUEH.

BoccTanoBneHue ecTecTBEHHOM pacTUTENbHOCTH B KaKOH-TMOO MECTHOCTH IOCIE CEPbE3HOTO
pa3pyllieHHs Ha3bIBalOT BTOPUYHOMN CYKIIECCUEH.

N3yuenue cykieccuil mokasano, 4To OOHapy>KMBaeMmble B JAaHHON 00JIACTH MHOTOYHCIICHHBIC
cepuu, Kakaas U3 KOTOPBIX Pa3BUBAETCS B OCOOBIX YCIOBUSX, CIOKUBIIUXCS B JIOKaJIbHOU cpelie
MPUXOJIAT K KIIMMAaKCHOMY COOOIIECTBY.

®.Knementc B 1916 r. cdopmynupoBaid KOHIIEMIHIO 3peJIoro cooOIlecTBa KakK HEKOU
€CTECTBEHHOM enuHuUlbl: «3yueHre pa3BUTHS paCTUTEILHOCTH JOJKHO UCXOJIUTh U3 JIOMYIICHHUS,
4YTO KIUMakcHas (opmanus MpeAcTaBisieT co0OMl HEKyl opraHudeckyr eaunuiy. [logoOHO
opranusmy, ¢opmanusi BO3HUKAET, pPAcTET, JOCTUTAeT 3pelocTH M ymupaer. E€ peakuuu Ha
MECTOOOHUTaHUE MPOSBISIOTCS B IIpolieccax Win GYHKIHUSAX U B CTPYKTYpax, KOTOPBIE MPEICTABISIOT
co0o¥i BOILJIOIIEHHE, a TAKXKE pe3ynbTaT ATuX GyHKumii. Kpome Toro, kaxkaas KiimMakcHas popMaiius
CriocoOHa BOCTPOM3BOAMTH C€e0sl, JOCTAaTOYHO TOYHO, IOBTOPSS CTAaJWU CBOETO Pa3BUTHIL.
JKu3HeHHbI UK JaHHON (hOpMalliu - CII0XKHBIN, HO BIIOJIHE ONpeAEIEHHBIN MPOLIECC, CPABHUMBIM
B CBOMX OCHOBHBIX Y€pTaXx C )KU3HEHHBIM LIMKJIOM OTAEIbHOIO PACTEHUS.»

OO011re 3aKOHOMEPHOCTH CYKIleccuid. M3MeHeHus B 9KOCUCTEME BO BPEMS CYKIIECCHH.

Cyxkueccust sIBASIeTCS 3aKOHOMEPHBIM, HAaIPaBIE€HHBIM MPOLECCOM M HW3MEHEHHUs, KOTOpbIE
MPOUCXOAT HAa TOW WJIM MHOM €€ CTaluu, CBOMCTBEHHBI JTIOOOMY COOOIIECTBY U HE 3aBUCAT OT €T0
BHUJIOBOTO COCTaBa WIU Treorpaduueckoro monoxeHus. OCHOBHBIMH Ha3bIBAIOT YETHIPE THUMA
cykneccnoHHbIx u3menenuit (F0.Onym):

1. B nporiecce cykiieccuu BUABI paCTEHUI U )KUBOTHBIX HEMPEPHIBHO CMEHSIOTCS.

2. CYKI_[GCCI/IOHHBIe HU3MCHCHUA BCCTrJa COMPOBOXIAIOTCA  IMOBBIIICHHUEM BHIO0BOI'O
pa3HOOOpa3usi OpraHU3MOB.

3. buomacca opraHu4eckoro BelecTBa YBEIHUUBACTCS IO X0y CYKIIECCUU.

4, CHUXeHre YUCTOU MMpoOAYKIIUA COO6HICCTBa 1 MMOBBIINICHHUC MHTCHCUBHOCTHU AbIXAHUS —

BA)KHEWIIINE SIBJICHUS CYKIIECCHH.

CmeHna ¢a3 cykneccuu HJIET B COOTBETCTBUM C oOmpeAenéHHbIMU mpaBwiamMu. Kaxnas ¢aza
TOTOBUT Cpely JJIsi BOSHUKHOBEHMS TOCIEAyIoUIel. 31ech NeHCTBYET 3aKOH NOCIe008amenbHOCU
npoxodxcoenus ¢az pazeumus: Ga3dbl pa3BUTUS NMPUPOIHON CHUCTEMBI MOTYT CIIE€JOBATh JIULIb B
ABOJIIOIIMOHHO 3aKPETUIEHHOM (MCTOPUYECKH, IKOJIOTUYECKU 00YCIOBICHHOM) TOPSIKE, OOBIYHO OT
OTHOCHUTEIIFHO MPOCTOTO K CIOKHOMY, KaK MPaBWIIO, 0€3 BBITIAJCHUS TPOMEKYTOUHBIX ATAIoB, HO,
BO3MOXXHO, C OU€Hb OBICTPHIM UX MPOXOKIESHUEM HUITH SBOTIOIIMOHHO 3aKPETIEHHBIM OTCYTCTBUEM.

Jluageman (1942) skcnepuMeHTATBHO JT0KA3all, YTO CYKIIECCHH COMPOBOKIAIOTCS MTOBBIIICHHEM
MPOIYKTHBHOCTH BIUIOTh JO KIMMAaKCOBOTO COOOIIECTBAa, B KOTOPOM MpEBpAIllEHUE SHEPTUU
npoucxoauT Hanbosee 3¢hekTuBHO. JlaHHBIC UCCIEIOBAHMS CYKIIECCUU TyOOBBIX U AyOOBO-
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SICEHEBBIX JIECOB TMOKAa3bIBAIOT, YTO Ha IO3JHUX CTAIUAX HMX MNPOAYKTUBHOCTbH JIE€HCTBUTEIIBHO
Bo3pactaer. OHAKO MPHU Mepexojie K KIMMAaKCHOMY COOOIIECTBY OOBIYHO MPOUCXOAUT CHUKEHUE
o01IeH MPOAYKTUBHOCTH. TakuM 00pa3oM, MPOTyKTUBHOCTH B CTAPBIX JIECaX HIKE, YEM B MOJIOJIBIX,
KOTOpPBIE B CBOK OY€pEb MOI'YT UMETh MEHBUIYIO IIPOJYKTUBHOCTh, YEM IPEAIIECTBOBABLINE UM
0osee OoraThie BUAAMH SPYCHI TPABIHUCTHIX PACTCHUH.

CxonHoe majieHue NpoAYKTUBHOCTH HAOII0JaeTCsl U B HEKOTOPBIX BOJHBIX cUcTeMax. J{iis aToro
€CTh HECKOJIbKO MpuyuH. OJIHa U3 HUX TO, YTO HAKOIUICHHWE MUTATEIBHBIX BEIIECTB B PaCTYILEH
Ouomacce Jieca Ha KOPHIO MOXET BECTH K YMEHBUICHHIO UX KpyroBopoTa. CHipkeHue oOruieit
MPOYKTHBHOCTH MOTJIO OBITH MPOCTO PE3YJIBTATOM YMEHBIICHHS KHU3HECTIOCOOHOCTH 0COOEH o
Mepe YBEIHUEHHUsI UX CPEHEr0 BO3pacTa B COOOIIECTBE.

[To mepe mpoOXOKIEHUs CYKIECCUU BCE OOJNbIIas JOJsi JOCTYIHBIX IMUTATEIBHBIX BEIICCTB
HaKaIrjauBaeTcsi B Ouomacce COOOIeCTBa, U COOTBETCTBEHHO YMEHBILIAETCS UX COJIEp)KaHUE B
a0MOTHYECKOM KOMILICKCE 3KOCUCTEMBI (B ITOYBE HIJIH BOJIC).

CHmxkenne pa3HooOpa3usi BHUAOB B KJIMMakce HE O3HAa4aeT Majod €ro 3KOJOTHYEeCKOU
3HaYUMOCTH. Pa3HooOpasue BUIOB (QOPMHUpPYET CyKIecCHIO, €€ HampaBlieHHe, 00cCIeunBaeT
3al0JIHEHHOCTh ~ PEAJIbHOrO0 MPOCTPAHCTBA KU3HbIO. HemocraTouHoe KOIMYECTBO  BHJIOB,
COCTaBJISIONINX KOMILJICKC, HE MOTJIO Obl ChOPMHUPOBATH CYKIIECCHOHHBIA PSi/I, U TOCTEIEHHO, C
paspylieHHeM KJIMMAaKCOBBIX SKOCUCTEM MTPOU30ILIO ObI MOJTHOE OMYCTHIHUBAHUE TJIAHETHI.

[Ipy moTepe OJHOTO WM TPYIIbl BUAOB B pe3ysbTaTe HX YHHUTOXEHHs (aHTPOIOTCHHOE
MCYE3HOBEHHE MECTOOOMTAHUMU, pexe BHIMUPAHME) JOCTH)KEHHE KIMMAaKca He SBISETCS MOJHBIM
BOCCTaHOBJICHUEM MPUPOIHOM 00cTaHOBKH. DaKTHYECKU ATO HOBAsi IKOCUCTEMA, TOTOMY YTO B HEH
BO3HUKJIM HOBBIE CBSI3H, YTEPSHBI MHOTHE CTAPbIE, CI0KUIIACh UHASI «IPUTEPTOCTH» BUJIOB. B cTapoe
COCTOSTHHE 3KOCUCTEMA BEPHYTHCSI HE MOXKET, TaK KaK YTEPSHHbBINA B BOCCTAHOBUTH HEBO3MOKHO.

[Ipn wu3meHeHuu mOOOr0 aOMOTHUECKOTO WM OuWOTHYecKoro ¢akropa, Hampumep, Mpu
YCTOMYMBOM TOXOJIOJJAHUU, WUHTPOAYKIIMM HOBOTO BHJA, BUJ, KOTOPBIA IUIOXO MPUCIIOCOOJIEH K
HOBBIM YCIIOBUSIM, 0°KMIA€T OAUH U3 TPEX MyTeil:

1. Muepayus. YacTe NONYyJISIUM MOXKET MUIPUPOBaTh, HAMTH MECTOOOUTAHUS C
MOAXOAUIMMH YCIOBUSMHU U IPOAODKUTE TaM CBOE CYIIIECTBOBAHUE.
2. Aoanmayus. B reHodoHIE MOTYT NPHUCYTCTBOBATH aJUIENId, KOTOPBIE TMO3BOJIST

OTJENbHBIM OCOO0SM BBDKUTh B HOBBIX YCJIOBUSAX M OCTaBUTh HOTOMCTBO. Uepe3 HECKOIbKO
MIOKOJICHUH MOJA  JEHWCTBUEM €CTECTBEHHOro OTOOpa BO3HUMKAeT MOMYJALHUSA, XOPOILIO
MPUCIIOCOOIEHHAs! K M3MEHHUBIIUMCS YCIOBHUSM CYIIIECTBOBAHMSL.

3. Buimupanue. Ecnin HM onHa 0coOb MOMYNALIMM HE MOXKET MHUIPHUPOBATh, ONacascCh
BO3/ICHCTBUS HEOIArONPUATHBIX (PAKTOPOB, a T€ YXOAT 3a IpeIeibl yCTOWYMBOCTH BCEXUHIUBHU/IOB,
TO MOMYJISALUS BEIMPET, a €€ TeHO(POHT UCUE3aeT.
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