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JIEKITAA 1.
BBEJEHHME

Cyns 1o neuiepHbIM pUCYHKaM JPEBHETO YeNIOBEKa, MOXKHO 3aKIIIOYUTh, YTO HKOJIOTHUS, €CIIU U
HE JpeBHelmmas mnpodeccusi, TO, MO-BHAUMOMY, camas ApeBHssS W3 HaykK. OIIyTHB TIepBBIC
poOJIeCKM CO3HAHUS, HAIIW ITEPBOOBITHBIC MPEJIKH, JOJDKHBI OBUTH OIIEHUTH BaXXHOCTh CBEJICHUH O
TOM, TJ€ MOXXHO OTBICKAaTh CBHEJOOHBIE PACTCHHS, HAJIOBUTH KUBOTHBIX W YKPBITHCS OT
Ipecie0BaBIINX UX BparoB. CerojHs Mbl MOXKEM MOCTaBUTH 3a4auy Iupe. YToObl 1Mosib30BaThCA
JapaMu TPUPOJIBI HE TYOSI UX, YTOOBI JOOBIBATH MHIIY, YTOOBI YraJbplBaTh, YTO CIYYHTHCS TTOTOM C
OKPY’KaOILIUM HaC MUPOM, MbI 00s513aHbI IOHUMAaTh MUP IPUPOJIbI U HACEISIOUIUE €T0 CYLIECTBA.

[Ipeamer »K0NOTMKM B OTIMYHE OT HEKOTOPHIX APYTUX HAayK M3BECTEH BCEM U KaXIOMY;
ITOCKOJIbKY OOJBIIMHCTBO M3 HAC MPEJaBaioCh CO3EPLAHUI0 MPUPOABI — MOCTOJIBKY OOJIBIINHCTBO
13 HAc - CBOET0 pojia 3KOJIOTH.

Hayunas skosiorusi, 0lHaKko, HEMpPOCTa — y HE€ CBOU TOHKOCTH M CJIOKHOCTH. OHa JI0JIKHA T10-
CBOEMY MOJXOAMTHh K KaXIOMYy H3 TPEX OTYETIMBO BBIJIEISIEMbIX YpPOBHEH OHOJIOTHYECKOM
HepapXxuu — K 0Co0sIM, MOMYISILIUAM 0co0el 1 00pa3yeMbIM MOMYISILUSMHU COOOIECTBAM.

IIpu sTtom cebGe B ymepOd, oHa mpeHeOperaer OO AeTansiMu Ouosoruu ocobeit, 11bo
MOCJIEICTBUSIMU UCTOPUUYECKUX, IBOIIOIIMOHHBIX U F€OJIOTHYECKUX COOBITHM.

Bo3HnukHOBEHNE COBpEMEHHOMN 3KOJIOTHH OTHOCHTHCS MPpUOIM3uTenbHO K 30-M rogam XX Beka.
B HacTosiee BpeMs OHa MojIydusia IUPOKOe pacHpocTpaHeHue BO MHOTMX crpaHax. Ho passutue
OKOJIOTUHU 3azepkaioch Ha 50 JeT mo CcpaBHEHWIO C SMOPHOJIOTHEW W TEHETHKOH, KOTOphIe
Onarojaps UHTEpPECY K HUM CO CTOPOHBI OMOJIOTOB Pa3BUBAJINCH OBICTPHIMH TEMITAMHU.

B 4ém xe npu4rHbI OTCTaBaHUA SKOJIOTHUN?

[lepBas — 3TO0 HeNOOLIEHKA MOTPEOHOCTH OTKPBITh 3aKOHBI, TPUMEHHUMBIE KO BCEMY KHUBOMY.
N3yuenne B3aMMOOTHOIIIEHUH OPraHU3MOB JPYT C APYTOM U CO CPEAOW HE MOXKET UATH 0e3 yuéra
OTPOMHOTO Pa3HOOOpa3us KUBOTHOTO U PACTUTEIHHOIO MUPA, U €CIIM OOIIKE 3aKOHBI CYIIECTBYIOT,
TO B PAJE CIIy4aeB UX €1l NPEeICTOUT OTKPHITh

Bropas npuumnHa, 00bACHAONIAS OTCTABAHUE SKOJIOTHMH COCTOUT B TOM, UYTO CTENEHb Pa3BUTHUS
Hay4HbIX 3HAHHMI BBIHYXJAJIa YYEHBIX K M3yYEHUIO M30JUPOBAHHBIX €CTECTBEHHBIX SIBIICHUU, Kak
ecyii Obl OHH OBLITM HE3aBUCUMBI U HE CBSI3aHBI JPYT C JPYTrOM.

Taxxke cyniecTBoBalM >KeCTKUE Oapbepbl MEXIy HayKamMH. OTH HCKYCCTBEHHbBbIE Oapbephl
pa3pyImWInCh TOJBKO BO BTOpoi mojoBuHe XIX — Hawame XX BEKOB C TOSIBICHHEM HOBBIX
oTpaciel 3HaHus, chOPMUPOBABIINXCS Oaroaapsi CIMSHUIO paHee pa3lelibHbIX HayK — (PU3UKHU U
XUMHH, XUMUU U Onosioruu. PoxxaeHne M pa3BUTHE SKOJOTUU — HAyKH, Takke 00s3aHHONW CBOUM
MOSIBJICHMEM Ha CBET Pa3HOOOpPa3HBIM IUCLUMIIMHAM M UMEIOIIeH CBOM COOCTBEHHBIE METOIbI, -
TaK)K€ OTHOCUTCS K 3TOMY e rnepuoay. Pasymeercs oquH U TOT K€ HMCCIEAOBATEIb HE MOXKET
OJIHOBPEMEHHO OBITh 300JI0TOM, (DU3HOJIOTOM, KIMMATOJIOrOM, IMOYBOBEIOM, HO €My HE0O0X0AUMO
HMMETb MPEJCTABICHUE O BCEX ITUX HAYKAX.

Tperbss nmpuunHa COCTOSIAa B OTCYTCTBUU PEAJBbHBIX NEPCIEKTUB €€ pa3BUTHUsS BIUIOTh A0 30-x
rogoB XX Beka. Kazanoce 3Ta Hayka, B OTJIMYME, HAapUMEpP, OT MEIULMHBI, yCHEXYy KOTOpPOMH
CHOCOOCTBOBANU JTA0OPATOPHBIE MCCIEAOBAHMUS, OTPAaHUYMBANIACh TEOPETUUYECKUMH H3bICKAHUSIMH.
HenocpencrsenHoe nepeHeceHue Ha MPUPOAY METOJIOB BHIPAOOTAHHBIX B TAOOPATOPHBIX YCIOBUSX,
4acTO MPUBOIIIIO K HETPEABUACHHBIM, HHOTa KaTaCTPO(PHUECKUM, OCIEACTBUSIM.

K »atomMy mnepuomy Hakonmwiuch (akThl, TOKA3bIBAIOIIME K YeMy TMPUBOIUT HE3HAHHE
3JIEMEHTAPHBIX KOJIOTMYECKUX 3aKOHOB.

1. HaHpI/IMep, MHOT'OJICTHCC BO3ACIBIBAHHUC XJIOIIKaA 0e3 CeBOO60pOTOB MMPpUBCIIO K
6601’[.]'[0,[[1/1}0 1 OpO3UH IOYBBI, TaK KaK HE ObLITIO HU3Yy4YCHO BO3JCHCTBHE paCTeHI/Iﬁ Ha I10YBY.
2. Pacnrinenue I[I[T B s0JOHEBBIX calaX YacCTO BbI3BIBAJIO YCHJIICHHOC PAa3MHOXCHHUC

BPCAHBIX HACCKOMBIX, OT KOTOPBIX XOTCIIN I/I36aBI/ITLC$I, T. K. IIpHU 3TOM HApyHmIaJIOoChb €CTCCTBCHHOC
PaBHOBCCHUC U IMOJIC3HBIC HACCKOMBIC, Oonee YYBCTBUTCIIbHBIC K HHCCKTUIUAAM, ru0au B OOJbIIEM
KOJIMYCCTBEC, YEM BPCIHBIC.



3. OTtcTpen KOHWOTOB, KOTOPHIX aMEpHKaHCKHE (epMepbl BUHWIM B HCTPEOJICHUHU OBEIl,
MOBJIEK 32 COOOH pa3MHOYKEHUE TPHI3YHOB, YHHUTOKABIINX B MPEPUAX BCIO TPaBy; TOTAA JUIS TOTO,
9YTOOBI OBIIBI HE OKA3aJUCh JIMIIEHHBIMU IUINH, CTald TPABUTh I'PHI3YHOB M yOMBAaTh KOWOTOB
Yucno nocieHUX CTajo pacTH, HO TaK KaK I'PbI3YHOB, COCTaBJISABIIMX MX €CTECTBEHHYIO IHILY,
OoJtb1Ie HE OBLIIO, TO OHU CTAJIM Yallle HallaJaTh Ha OBEIL.

4. B Anrnuum cuuTasi, 9TO MPUYMHON COKPAIICHUS KypOITIATOK SIBIISIOTCSI XUIIHBIC MTHIIBI
CTaJIi WX YHUYTOXaTh. lIpM yMEHbBIIEHWHM YHUCIEHHOCTH XHUIIHMKOB, KypONAaTOK CTajo eIié
MEHbIIE, TaK KaK Cepble KypOllaTKU B OTCYTCTBHM €CTECTBEHHOI'O OTOOpa CTajy yallle leperaBaTh
00JIe3HU APYT APYTY.

S. B Poccun B xonne 60-x Hagane 70-x rr. XX Beka MPaKTUYECKH YHUYTOXXKHUIIM BOJIKA.
Kak cnencrtBue cranu nu4ath co0aKku, KOTOPbIE IPUHOCHIIN OONBIIN yIiepo.

B HacTosiiee BpeMst puKiIafHas KOJIOTUs cTajla HE0OX0AMMOM HayKo#l JUlsl arpoHOMa, Bpaua,
reorpadpa u gaxke paOOTHUKOB 3aKOHOJATEIbHBIX YupexkJaeHud. B »smoxy, kormja B cuily
Ype3BbIYaiHO OBICTPOrO YBEIMUYEHUS! HAapOJOHACETIEHMs] Ha 3eMJie €CTECTBEHHas cpeaa BcE Ooiee
n3MeHsieTcs, Oyaylee YeJIoBEeYeCTBa MOKET ObITh O0OECIeUeHO TOJBKO MPH MCHOJIb30BaHUU BCel
COBOKYITHOCTH CBEJCHMH, IOJy4YEHHBIX COBPEMEHHON IKOJIOTHEH.

B nocnennue ronpl TEpMUH 2K0102uUs_CAENANICS OOMXOAHBIM ciI0BOM. MM cranu mosjb30BaThCs
pu 0OCYKIEHUH SKOHOMUYECKOTO Pa3BUTHS, MPOMBIIIJIEHHOTO pocTa M ypOBHS *HU3HU. OJHAKO
IIPY 3TOM YacTO BO3HUKAET MyTaHUIA. BOJBIIMHCTBO JIIO/IEH CUMTAET, YTO KOJOTHS — 3TO CJIOBO,
XapaKTepHU3yIolllee 3arpsA3HeHNEe CPeIbl WM OXpaHy PeAKUX KMBOTHBIX; JPYryue BUAAT B HEMl HEUTO
BpOJie MOJUTHYECKOTO 3aroBopa MPOTHUB IKOHOMUYECKOTo pa3BUTUS. CpaBHUTEIBHO HENABHO Y
3HAYUTENILHOTO KOJHMYECTBa JIIOJEM Hadajao BO3pacTaTh OECMOKOMCTBO 3a Oyayllee B CBSI3U C
TEHJICHIIMEH pocTa YUCICHHOCTH HACEJIeHHs U MOTPEOIEHUSI IPUPOIHBIX PECYPCOB.

YeM 00bscHSETCA MOJOOHBIM MHTEpEC M MOYEMY HKOJIOTHS 10 HEJaBHEr0 BpeMEHH ObIBIIAs
MaJIOM3BECTHBIM IIPEAMETOM BBIJIBUHYJIACHh HA TIEPEIHUN Kpail?

B mpombImieHHO-pa3BUTHIX CTpaHaX camMoOdl Ba)XKHOW W E€AWHCTBEHHOW NPUYMHON OBLIO
OCO3HAHME U HarsAHas AEMOHCTPALUs TOTO, YTO NMPOMBILIUIEHHOE U C/X 3arps3HEHHE OMACHO AJIS
KHU3HU uesloBeKa. MHIycTpuanbHOE 3arpsi3HEHUE OKpYXKarolledl cpeibl MPOMCXOAUT OT BhIOpoca
OTXOJI0B IepepabaThIBaIOLIEH U 00CITYKMBAIOLIEH MPOMBIIIIEHHOCTH, U 3TH OTXOJbl TPYIHO WIH
OUeHb JOPOro JIMKBUIUPOBaTh. CelbCKOXO3ANCTBEHHOE 3arpsi3HEHHE Cpeibl IMPOUCXOIUT OT
HAKOIUICHUs] TOKCHYHBIX XUMHUYECKUX COECIUHEHHMH U3 MNEeCTULUAO0B U yaoOpenuil. OpHako,
HECMOTpsI Ha TO, YTO HBIHEUIHSISI OCBEIOMIEHHOCTb 00 3KOJIOI'MH, BEPOSITHO BbI3BaHA ONACHOCTHIO
HEU30€XKHOI0 3arpsA3HEHUs CPelibl, OHO (3TO 3arpsA3HEHHE) He SBJISAETCS BOIPOCOM I1E€PBOCTENIEHHON
BaXXHOCTH, KOTOPBIM paccMaTpUBaeT SKOJIOTHUSI.

OKosoruss HaMHOro 0osiee OOIIMPHBIM M CIOXKHBIM MpeaMeT, M Uil TOro, YTOObl MOHATH €ro,
CIIeyeT Jep)KaThCs MOAAJbIEe OT ITOM OrpaHMYEHHOM, XOTS W OOLIEHPUHATON TOYKU 3PEHUS.
DKoJIOTUsl — HayKa, OXBaThIBAIOLIAs BCE KHUBbIE OPTaHU3MBI; M XOTs Mpeodiiafarolias 4acTh JIr01eH
UHTEpeCcyeTcs 3HaUCHUEM 3KOJIOTHHU B KU3HH Y€JI0BEKa U OOIIECTBEHHOM 0J1Iar0COCTOSIHUM, MTOHSTh
3TOT MpeaMEeT MOKHO OPHEHTUPYSCh HE Ha YeJIOBEKa, a pacCMaTpHBas B3aUMOCBS3M BceX (Gopm
KHU3HU C OKpyxaroulei cpenoil. Takol moaxoJ MpUBENET K JIydlleMy NOHMMAHUIO U YBa)KEHUIO
KHU3HU PAaCTCHUN M KMBOTHBIX U, BEPOSITHO, IIOMOXET OOBSICHUTb, KaK BO3HHMKIO COBPEMEHHOE
HapyIICHHE PaBHOBECHS MEXK/Y YEIIOBEKOM U OKPYKAIOIIEH CPEO.

VY Hamero npeaMera ecTh JABa acnekra. IlepBblii — 3TO B OCHOBHOM, HO HE€ TMOJHOCTBIO —
OTBJICYEHHOE HAYYHOE MCCIENOBAHUE, BTOPOM, MEHEE YETKHH, CBS3aH C IOJIUTUYECKUMHU MU
HSKOHOMHYECKUMHU IpobjieMaMM TMepeHacelEHHOCTH, MOTpeOlIeHne pecypcoB, 3arps3HEHUs
OKpYXKarollei cpebl, OXpaHbl IPUPOJIBI U C MOJIOKEHUEM OTCTANIBIX CTPaH.

DKoyorus, Kak Hayka BKJIIOYaeT HM3ydeHHE pa3MepoB MOMYJSALUN pacTeHHH M JKUBOTHBIX,
YPOBHSI POKJIAEMOCTH U CMEPTHOCTH, MOCTYIJICHHS M HCIIOJIb30BAHUS SHEPTrUM M MHUTATENbHBIX
BEILECTB B OKPYXKAIOLLEH CpeJie U €€ KOMIIOHEHTaX. DKOJIOTHUS SABJSAETCS AEHCTBUTENBHO CIIOKHON U
aKaJieMU4eckoil popmoit OHOJIOTHH.

Bropoii acniekT 0ojiee TECHO CBsI3aH ¢ MECTOM YeJIOBEKa B IPUPO/IE U YCIOBUSIMH €T0 JKU3HU.



OTH /1Ba acleKTa COBMECTHMBI, XOTS YacTO JIOAM AaKTUBHO NPUHUMAIOT yYacTHE B pEIICHUH
OJIHOTO BOTIPOCA M TOPa30 MEHBIIIE HHTEPECYIOTCS IPYTUM.

Kak B m1060i1 obnactu 3HaHHSA, HaM HEOOXOJUMO OOOCHOBAThH OMNpeNeIEHHBIC MPEACTABICHHUS,
cneun(uveckue s JaHHOTO MPEaMeTa, TaKKe BaKHO YCTAHOBHUTH CBSI3b HKOJIOTHH C APYTrUMH
00J1acTsIMH HAYKH.

TepMuHOM, KOTOPHIM 0003HAYAIOT «OMOJIOTHIO OPTaHW3MOB B OTHOIICHWH K CPEAE», CIYKHUT
CIIOBO 9Ko.102usl — HayKa 00 oOutanuu (oT rped. oikos-mom, logos-yuenne). T. 0. Dkosorus — 3To
Hayka 00 OOMTaNMIaX, Wik TOBOPs OoJsiee MUPOKO, 00 «YCIOBUSAX CYIIECTBOBaHU». TepMHUH BBEN
B 1866 rony Hemenkuii 6nosor IpHCT I eKKenb.

DKojorus mpeacTaBisgeT coOOM OJHO W3 MHOIMX MOJpa3AeieHHl OMOJIOTHH, CBS3aHHOE C
NPUHIMIIAMHA, CBOMCTBEHHBIMH BceM (opmam >xku3HH. [lozapasieneHusMu OHOJNIOTHH SBISIOTCS
Takxke (U3MOJIOTHS, TeHETHKA, SMOPHOJIOTHS, IBOJIONMS U Jp. bHoNorns pacuieHsercs Takke Ha
pas3zienbl, paccMaTpUBAIOIINE CTPOCHHUE, (PU3HOIIOTHIO, DKOJIOTHIO Pa3IHYHBIX (POpPM KU3HU (T.e.
CUCTEMAaTUYECKUX IpyII). 300J0TUsl U O0TaHHKa — HanOoJiee KPyIHbIE MOpa3AeIeHHs 3TOT0 THIa,
TOTJla KaKk MHUKOJIOTHs (Hayka o rpubax), SHTOMOJOIHsS (HayKa O HAaCeKOMBIX) WJIM OPHUTOJIOTHUS
(Hayka O WTHIAX)UMEIOT JeJ0 C OTPAaHWYCHHBIMH TPYIIIAMHA PACTUTENBHBIX W IKUBOTHBIX
OpraHu3MOB.

CMe:xkHbIe 00J1acTH HAYKH

DKOJIOTHIO ClleAyeT YETKO OTrpaHHYMBATH OT ATOJIOTHUH, KOTOpAsl SBISETCS HAYKOW O TMOBaJKax
wi moBeneHNH. CMENIMBAIOT 3TH JWCIUILTAHBI TIOTOMY, YTO TOBEJICHHE >XUBOTHOTO (OOBEKT
ATOJIOTHH) MOXET TMPOSBISATHCS TOJBKO B OINPENENEHHOW Cpele W 10 OTHOIICHWIO K HEH.
Hanpuwmep, oOmecTBeHHasi KW3Hb MYpPaBbEB HIIM TEPMHUTOB B WX TOCTPOMKE, T.€. OTHOIICHUS,
CYIIECTBYIOIIME MEXIy OSTUMH HACEKOMBIMH (HANpUMep, KOPMOBBIE KOHTAKThl, HHCTHHKT
CTPOMTENBCTBA), COCTABIIAIOT OOJIACTh MCCIEAOBAHMS ATOJIOTa, HO MypaBEMHHUK, WM TEPMUTHUK,
KpOM€  TOTO  SIBIAETCA  CHenmU(PUYECKOW  cpefioi,  XapakTepH3ylomiehcs  0coObBIMHU
MHUKPOKJIMMATUYECKUMHU YCIIOBUSIMH (CBET, BJIQXKHOCTb, TEMIIEpaTypa), KOTOpas IpHUBIIEKAET
MHOTOYHCIIEHHBIX COXHTENEeH MypaBbEB WINM TepMHUTOB. M3yueHuwe 3TOH cpelbl OTHOCHUTCS K
KOMIIETEHIMH KOJIOTa.

Hexotopsie aBTOPBI OTOXXIECTBISAIOT HKOJOTHIO C Oworeorpadueil — HayKou, H3ydaromiei
pacrpocTpaHeHHe KUBBIX OpraHu3sMoB B npupoje. Ho pacnpocrpaHeHne >KMBOTHBIX OOBSICHAETCS
Kak  JCHCTBYIOIIMMHU M,  CII€OBATE€IbHO, SKOJOIMYECKMMM  IpUYMHAMU  (Hampumep,
KJIMMaTU4YeCKMMHU) TaK U MPUYMHAMU Hajeoreorpaguueckoro xapakrepa. Takum oOpa3oM, OJHa
9KOJIOTUSI HE MOXKET IOJHOCTBhIO OOBSICHUTH pPAaCHpOCTpaHeHue BuIa. buoreorpadus ssisercs
CaMOCTOSATEJILHON OTpAcibl0 HAYKH, UMEIOIIEN TECHYIO CBA3b C IKOJOTHEH.

DOKOJIOTHI0 HHOTJA OTOXIECTBIAIOT ¢ AucuuIuinHOW «Oxpana mnpuponb» wuian «OxpaHa
OKpyXxarolen cpeasl». Ho oxpaHa TpaJuIIMOHHO MMEET CMBICI BBEJIEHHs 3allPeTOB, a HE 0oOLIeH
panMoHaIN3a|K TPUPOIONIOIb30BaAHHUS.

DKOJIOTUs 3aHUMAeT LIEHTPAJIbHOE MECTO CPEIH APYTHX OMOJIOrMUYECKMX TUCLMIUIMH, TO3TOMY
CO MHOTHMMH OHa IE€PEKphIBACTCA — MPEKIEC BCEro € TEHETHKOW, 3BOJIOLMOHHBIM YYEHHUEM,
ATOJIOTUEH ¥ PU3HOJIOTHEH.

Ilo BbICKa3bIBaHHIO aMepUKAaHCKOro skojiora OD.Makdenbena: « Ilpuxomurcs nmpusHaTh, 4TO
9KOJIOT — 3TO HEYTO BPOJAE IUINIOMHPOBAHHOIO BoJIbHOIyMIa. OH €aMOBOJBHO OpPOIUT IO
3aKOHHBIM BJIQJIeHUsIM OOTaHWMKAa W 300JI0ra, CHUCTeMAaTukKa, (U3HOJIOra, METeopoJsora,
300IICUX0JIOTa, Te0JIoTa, (PU3MKa U JaXe COLMOJIOra; OH OpaKOHbEPCTBYET BO BCEX Ha3BaHHBIX U BO
MHOTHUX JAPYIHX YK€ CIOKUBIIUXCA U IOYTEHHBIX TUCLUIUTMHAXY.

JKOJIOTUA — 3TO HayKa O B3aMMOOTHOIIECHUSX KUBBIX CYILECTB MEXJy cO00H U C OKpYKarolIei
UX HEOPraHMYeCcKOW MPHUPOJIOH, O CBA3SIX B HAJOPraHU3MEHHBIX CHCTEMax, O CTPYKType H
(GyHKIMOHUPOBAHUH 3TUX cUcTeM. (UepHOBa).

JKOJOrus — 3TO HayKa, UCCIEIYIONAs 3aKOHOMEPHOCTH KM3HECATEIbHOCTH OPraHM3MOB B UX
€CTeCTBEHHOM cpele OOWUTaHHS C Y4ETOM HM3MEHEHHUH, BHOCHMBIX B CpeAy JAEATEIbHOCTHIO
yenoBeka. (PaakeBuy).

IIpeomem sKon02uu — YPOBHU OpPraHU3AMH OMOJIOTHYECKUX MAKPOCHUCTEM.




3aoauu sxonocuu:
1) N3yueHnne 3aKOHOMEPHOCTEN, XapaKTEPHBIX I ATUX YPOBHEH.
2) [IpakTHuecKkoe UCIOIb30BAHNE ITUX 3aKOHOMEPHOCTEM.

Wtak, onuH W3 MyTeW ONpeneseHus] SKOJIOTUU — 3TO Hesl 00 YpOBHSAX OpraHuzaniu. MO>KHO
YCIIOBHO TPEACTaBUTH ce0e CBOEro pojia «OMOJIOTUYECKUH CIIEKTP», OXBATHIBAIOIINI [TUTOILIA3MY,
KJIETKU, TKaHU, OpraHbl, CUCTEMbl OPraHOB, OPraHU3Mbl, MOMYJISILIUHU, COOOLIECTBA, S3KOCUCTEMBI U
onocdepy. DKOJIOTHsI B OCHOBHOM 3aHHUMAETCSl YETHIPHMSI TIOCIECTHIUMU YPOBHSIMH, JEKAIIUMH 32
IpesienaMy OTAEIBHOTO OpraHu3Ma.

B Hacrosiee Bpems CylecTBYIOT KJIAaCCH(PHUKAINU TIOPa3CIISIONINE YKOJIOTHIO:

e [lo pazmepam 0OBEKTOB M3y4EHHUs — Ha reorpadMyuecKyr0 WiH JaHImMadTHYIO 3KOJOTHIO,
00BEKTaMU HU3Yy4EHHUS KOTOPOU SIBISIFOTCSI KPYIHBIE T'€OCUCTEMBI, Teorpauyeckre MpOIECChl C
YY4aCTHEM >KHBOTO M X CPEION U MI00ATBHYIO SKOJIOTHIO — yUeHHe 0 Ouocdepe 3eMiu.

e Jlo oOTHOWIEHHIO K TpPeaMETaM U3YYEHHs OHKOJIOTHIO MOJAPA3JENA0T Ha 3KOJOTHUIO
MUKpPOOPIraHW3MOB, TIpuOOB, pAacT€HUM, HKHUBOTHBIX, YEJIOBEKa, CEIbCKOXO35AHUCTBEHHYIO,
MIPUKIIAIHYI0, HNHKEHEPHYIO U 00IIYI0 IKOJIOTHUIO — TEOPETUYECKH 0000IAIONIYI0 AUCIUIIIIUHY.

e Jlo cpenam M KOMIOHEHTaM pasiMyaloT AKOJIOTHIO CYIIH, MPECHBIX BOJAOEMOB, MOPCKYIO,
Kpaiinero CeBepa, BBICOKOTOpPHI.

e Jlo moaxomaM K MpeAMETy MCCIENOBAaHUI BBIACISIOT AaHAIUTUYECKYI0O U JUHAMHYECKYIO
9KOJIOTHH.

e Bo BpeMeHHOM acreKkTe pa3InyaroT UCTOPUYECKYIO M IBOJIIOLMOHHYIO SKOJIOTHIO.

OOmiasi 9KOJOTHSl BKIIOYaeT B ce0s Tpu MOApa3JeNieHUs: ayTIKOJOTHUs, MNOMYJISIMOHHAs
9KOJIOTHS U CHHIKOJIOTHUSL.

AYTOIKOJIOTHS U3y4aeT B3aUMOOTHOIIEHHUS MPEICTaBUTEIEH BHJIA C OKPYKAIOIIEH €ro cpenoi;
OHAa TIJIABHBIM O00pa3oM OMpeenseT Npelaesibl YCTOMYMBOCTH M MPEANOYUTAHUS BUIA IO
OTHOIICHUIO K PAa3JIMYHBIM 53KOJOTHYECKHM (akTopaM U HCCIeayeT JeHCTBUE Cpelasl Ha
Mopdosioruio, (U3MOJIOTHI0O W TIOBEICHHE OpraHu3Ma. AOCTparupoBaHHE OT B3aUMOJICHCTBUS
JAHHOTO BUJIA C IPYTMMHU BUJAMH YacTO JAET BHIUTPHILI B TOYHOCTH MOTy4aeMoi HHPOpMAIUH.

B TakoM moOHMMaHMHM ayTA3KOJIOTHSl CBsi3aHa C (u3uoyorHel W Mop(dosoruel, HO UMEET |
coOcTBeHHbIe npobiembl. Hampumep, ycranoBienue npedepenayma (IpeanouynTaeMbIX 30H) TOTO
WIM MHOTO BHJA K ONpPENENIEHHON TeMmIepaType MO3BOJISIET OOBSCHUTH €ro JIOKAIW3aldio B
pa3IMYHBIX MECTOOOUTaHUSX, Teorpaduyeckoe pacupoCTpPaHEHHE, YHUCICHHOCTb U CTENEHb
AKTUBHOCTH.

[HonynsiyoHHas 3KOJOTUSl PacCMAaTPUBAECT BOMPOCHI O HANUYMHM WUIU OTCYTCTBHM OTJIENIbHBIX
BUJIOB, O CTEMEHU HMX OOWIMA WU PEAKOCTH, 00 YCTOMYUBBIX HM3MEHEHHUSIX M KOJIEOaHHSIX
YUCIIEHHOCTH TMOIMYJISALUH.

Cunskonorus (OMOLIEHOJIOTHSA). B CHHAKONOTHMU HCCIEAOBAHUS MOTYT IMPOBOIUTHCS C ABYX
TOYEK 3PEHUS:

1) C Toukum 3peHus craTudeckod (omwucartenbHas dkojorusi). OHa  MOKa3bIBaeT
IPYNIUPOBKUA OPraHU3MOB, KHUBYIIHE B ONpeaesi€HHOM cpene. T.0. ycTaHaBIMBaeT BUIOBOM COCTaB
IPYIIUPOBOK, YUCICHHOCTh, YaCTOTY BCTPEYAEMOCTH, MMOCTOSIHCTBO COCTABJISIOIIMX €r0 BUIOB U
UX NIPOCTPAHCTBEHHOE PACIIPOCTPAHEHHUE.

2) C ToukM 3peHUs OUHAMUYECKOW ((QyHKIMOHAIbHAs CHHAKOJIOTHA), HMMEIOIIEH Ba
acriekTa. MOKHO OMHUCHIBaTh Pa3BUTHE TPYIIIUPOBOK M UCCIEIOBATh MO BIUSHUEM KaKUX MPUYUH
MIPOMCXOJINIIa UX CMEHA B JAHHOM MECTHOCTH. MOXHO TakKe M3y4aTh OOMEH BEIIECTB M SHEPIUU
MEXJly pa3iIMYyHbIMU KOMIIOHEHTAMH 3KOCUCTEMBI, ONpeAeIsieMON TaKUMH MOHATHAMH, Kak
NUIIeBas IeNb, NUpaMuIa ducelsl, buomacca U SHeprus, NpoAyKTUBHOCTh U MPOU3BOIUTENHHOCTD.
DTy NOCIIEHIO0 YacTh Ha3bIBAIOT KOJNYECTBEHHOW CHHIKOJIOTHEN.




JIEKITSA 2.
OCHOBHBIE COBPEMEHHAE MOJXO/IbI K APXUTEKTYPHOM DKOJOTUH

l'opona, kpymHble TOCENEHHUS] — 3TO UEHTPHl BO3HHUKHOBEHHS OCHOBHBIX SKOJOTHYECKUX
poOJsieM ¥ BMECTE C TEM MECTa COCPEAOTOUYCHHUS KHUTEIeH 3eMIIM, IPU3BAHHBIC YIOBIECTBOPUTH MX
NOTPEOHOCTH U 00ECTIEYUTh JOCTATOYHO BBICOKOE. KOJIOTHYECKH 000CHOBAaHHOE KauyeCTBO JKU3HU.

[lepen cnenumanucraMu — apXUTEKTOpaMH M CTPOMUTENSIMU CTOST JIB€ BaKHEHIIME 3aJa4M:
CO3/1aTh BBICOKOE Ka4€CTBO JKU3HU U OJHOBPEMEHHO 00ECTIeYUTh 3KOJIOTUIHOCTh TOPOJIOB, CHU3UTD
MIOCTYIUIEHUE 3arpsA3HEHUN B CpeAy M JOCTUYb IKOJIOTUYECKOTO PaBHOBECHUS MEXJIy IOpoJiaMu U
npupoAoil. B cratbe JaHO OCHOBHOE COAEp)KAaHUE HOBOM OTPACIM HHAKEHEPHOM JKOJIOTUA —
APXUTEKTYPHO-CTPOUTEIBHON HKOJOTHUH, HAYKH OO0 OKOJOTUYHBIX, YCTOWYUBBIX U 3I0POBBIX
ropojilax, peruoHax M CTpaHax, BKJIIOYAIONIEH KOMIUIEKChl OOIIMX HKOJIOTMYECKUX 3HAHMH,
MO3BOJISIIOIIMX ~ MOMOYh  (DOPMHUPOBAHMIO  SKOJIOTMUECKOTO  MBIIUICHHS  CHEHHaTUCTOB, U
CHeIHaIbHbIX 3HaHUH 110 3KOJIOTU3allUU TPaJ0CTPOUTENIBCTBA, APXUTEKTYPHI U CTPOUTEIHCTBA.

B konme XX Beka 0COOCHHO CHJIBHO CTaJId 3aMETHBI MPU3HAKHU TI00aTBHOTO JKOJOTUYECKOTO
Kpu3uca U TEXHOIE€HHOW »7HBOJOUMU TropoaoB. Ilpuposa orcTymaeTr mnoj aHTPONOT€HHBIM
BO3JICHICTBUEM, U JJIsi BOCCTAHOBJIEHHS JKOJIOTUYECKOTO PABHOBECHS M MPHUPOJIHON Cpelibl
HCCIIEIOBATeNIIMA  IIPEJUIaraeTcsi TOJIBKO OJUH CHOCO0: COKpaTHTh IUIOIIAAb AHTPOIOT€HHO
W3MEHEHHBIX M 3aCTPOCHHBIX 3€MeJlb, BO3BPATUTh 3HAYMTEIHHYIO YacTh (HA3bIBACTCS OTPOMHAs
nudpa — OKOJIO TPETU HCMOJIb3YEMbIX 3€MeNb) "OCBOEHHBIX" M 3arpsi3HEHHBIX TEPPUTOPHIl B
€CTeCTBEHHOE cocTosiHMe. Takoll BO3BpaT HEBO3MOXKEH MpH  HaOMIONAIOUIEMCS  POCTE
ypOaHU3UPOBAHHBIX TEPPUTOPUN U BO3PACTAHUU YMCICHHOCTH Y€JIOBEUECTBA.

OmHako HaM  TPEACTABISIETCS  BO3MOXKHOW — 3aM€Ha 3TOr0  BO3BpaTa  yCTOMYMBBIM
CTPOUTEILCTBOM, IKOJIOTH3AIMEH ypOaHU3UPOBAHHBIX TEPPUTOPUH, YCTOWYMBON OMOTO3UTHBHOM
PEKOHCTPYKIIUEH MECT pacceleHus, 3JaHWid W WHXKEHEPHBIX COOpyXeHuu. bymyr co3maHbl
MPUHIMINATIGHO HOBBIE OHOIMO3UTHUBHBIE OOBEKTHI, POJCTBEHHBIE MPUPOJIE, HE OTTOpracmbie
IpUPOJONH U BKIIOYAaEMble B €CTECTBEHHbIE OHKocucTeMbl. [Ipupoma Oyner BoCHpUHHUMATH
OMOMO3UTUBHBIE OOBEKTHI (3JaHUS, COOPYXEHHUs, IIOCEICHHS, CTPaHbl) KaK E€CTECTBCHHBIC
MIPUPOIHBIE OOBEKTHI, YTO MMOCTEIIEHHO MPUBEAET K TOCTHKEHUIO YCTOMYUBOCTH, BOCCTAHOBIICHUIO
HapylIEHHOIO0 pPAaBHOBECHS W HCKIIOYEHHIO OTCTYIUIEHUS MPUPOJAbI IOJ  aHTPOIOTE€HHBIM
JTABJICHUEM YEJIOBEKA.

OTO TMOJIOKEHUE JENIaeT HCKIIYHUTENIBHO AaKTyaJlbHOM 3a/ady MPaKTUYECKOTO IMPUMEHEHUs
APXUTEKTYPHO-CTPOUTEIBHON HKOJIOTMH, SKOJOTM3AallMM MECT pacCceleHusl, HUX YCTOWYHMBOIO
MIPOCKTUPOBAHUSI U CTPOUTENBCTBA, HSKOJIOTMYHOM PEKOHCTPYKUMHU W CO3JaHUSA HSKOCHUTH.
ApXUTEKTOp ¥ HHKEHEP-CTPOUTEIh KaK OCHOBHBIE YYACTHHMKM MpoLiecca CO3JaHusl Cpeibl
oOWTaHUs YeJIoBeKa TOJDKHBI MIPEICTABISTh, KAKMM 00pa3oM OHU OYyAYT BIMSTH Ha OKPYXKAIOILIYIO
Cpely W J>KHUBBIE OpPraHu3Mbl, Kak OyIyT B3aUMOJICHCTBOBATh HCKYCCTBEHHAass U €CTECTBEHHAs
npupoaHas cpena. OT 3HAHUS 3aKOHOB PAa3BUTHS MPHUPOIbI, OCHOB HKOJIOTUM OyAeT 3aBUCETh HX
npodeccuoHallbHOE YMEHHE HCKIIOUUTh HEraTWBHOE BO3JCUCTBHE 3/aHUIl M COOPYXKEHHH Ha
MPUPOJly, OPraHUYHO BIUCATh UX B IPUPOJHYIO CpEeAy, IOMOYb PA3BUTHUIO MPUPOJIHBIX CHUCTEM U
OJIHOBPEMEHHO TOBBICUTh KAa4e€CTBO KM3HHM 4YeloBeka. B cBsi3u ¢ »TuM chopMmynupyeMm 3amadu
aApXUTEKTYPHO-CTPOUTEIBHOMN IKOJIOTUH:

*H3y4eHHe 0COOCHHOCTEH B3aUMOICHCTBUS IPUPOTHON CPEIbI M MECT pacceNeHus (BKII0Yast BCe
BU/IbI YETIOBEUECKOM JIEATENHHOCTH B MECTAaX PACCENICHHUS) U pa3paboTKa crocoOOB IKOJIOTU3ALNN
3TOTO B3aMMOJICHCTBUS C y4ETOM PAaBHOTO WHBAHPOHMEHTAIBHOTO MPOCTPAHCTBA, OOECTeUeHUs
YCTOMUYMBOTO Pa3BUTHS MTOCEIICHHUI;

'YCTOI‘/’HII/IBOC IMPOCKTUPOBAHUC )51 CTPOUTCIILCTBO, MOAACPIKAaHUC
yp603KOJ10TI/I‘{CCKI/IMI/I.apXI/ITCKTypHO'3KOHOTI/I‘-IGCKI/IMI/I u CTPOUTCIIBHO-3KOJIOT'NIYCCKUMU
CpCACTBAMHU OSKOJIOTHYECKOTO PABHOBCCHA MCKIAY MCECTAMH PaACCCICHUA U 0pr>1<a10111e171
HpHpO,[[HOﬁ cpenoﬁ )51 YCTOI>'I‘{I/IBOPO Pa3BUTHUA MECT PACCCIICHU,



*[IOBBIIIEHUE KAYECTBA )KM3HU B MECTAX PACCEICHUS U KUIbIX J0Max IIyTEM 3KOJOTU3ALUU KU3HU
U JIeATENbHOCTU YEJOBEKa B TIOpOJIE, SKOPECTaBpalMy IMPUPOJHON Cpelbl, NPUOIMKEHUS K
NPUPOJHON cpene, (UTOMETHOpAlUU, CO3JaHHS MPUBJIEKATEIBHOTO 00pa3a ropoja, MSITCKOTo
B3aMMOJICCTBHS TOPOJAA U IPUPOJIHOU CPEJIbL;

*3KOJIOTUYHAsA ONTUMM3ALIUS YCTOMYUBBIX APXUTEKTYPHO-TPATOCTPOUTENHHBIX,
KOHCTPYKTOPCKHX, TEXHOJIOTMYECKUX PELIEHUN C Y4eTOM HCKIIIOYEHHS] HEraTHBHBIX BO3JCHCTBUIMA
Ha OKpYXalOIlyl0 NPUPOAY U BOCCTAHOBJIEHUS paHEe HapYIIEHHOW Cpefbl, pecTaBpaluu
AHTPOTIOTEHHBIX JIAHAMAPTOB;

*HCIIOJIb30BAaHUE OHMOMO3UTUBHBIX (SKOJOTMYHBIX) 3JaHUN U COOPY)KEHMH, a Takke
IrPaIOCTPOUTENBHBIX,  APXUTEKTYPHBIX,  KOHCTPYKTHUBHBIX,  TEXHOJOTMYECKUX  PEIICHUH,
BOCIIPUHUMAEMbIX MPHUPOJHON CpeNod KaK PpOACTBEHHbIE €M OOBEKTHl M BKJIIOYAEMBIX €H0 B
9KOCUCTEMBI, IIOMOTAIOIIUE CYLIECTBOBAHHIO, BOCCTAHOBJIEHUIO M Pa3BUTHIO €CTECTBEHHOMN
MIPUPOHOM CPEJIbI;

*3KOJIOTUYHASI PEKOHCTPYKIUS paHee CO3JaHHBIX TOPOJOB, OTAEIbHBIX 3JaHUI U COOPYKEHUM;
CEHCOpHAas IKOJIOTHUS U 3KOJIOTHYECKasi KpacoTa 3AaHUN U TOPo/a;

*3KOHOMHSI BCEX PECYpCOB, UX YCTONYMBOE NOTpeOIeHHE, MCIOJb30BaHUE B OoJblIed Mepe
BO30OHOBUMBIX PECYPCOB, COKpAllleHHE W HCKIIOYEHHE OTXOJOB C IE€JIbI0  JIOCTHXKEHUS
YCTOWYMBOTO Pa3BUTHSI IPH PAaBHOM WHBAMPOHMEHTAIBHOM IPOCTPAHCTBE JJISl BCEX CTPaH;

*IPUMEHEHUE TPHUPOAHBIX M TMPHUPOJONOAOOHBIX OKOJOTUYHBIX MAaTE€pUalOB, a TakKKe
9KOJIOTHYECKH JIOMYCTUMBIX OTXOJOB TPOM3BOJACTBA IMPH M3TOTOBJIEHUU  CTPOUTEIBHBIX
MaTEepHUaJIOB U U3JIEIHH C 1IeNbI0 UCKITIOYEHMSI TOCTYIUIEHHUS OTXOJ0B B OKPY)KAIOILYIO CPELY;

*[IPOTHO3MPOBAHWE W OLIEHKa BO3MOXKHBIX HETaTHBHBIX IMOCIEACTBUI CTPOUTENIHCTBA,
SKCIUTyaTallMM HOBBIX U PEKOHCTPYHPYEMBIX MECT pacceleHMs, 3JaHUN U COOpYKEHUU Uit
OKpY)KaIOLIEH Cpeibl;

*CBOEBPEMEHHOE BBISIBIIEHHE O0BEKTOB, HAHOCSIIUX yHIEpO OKpYXarolie cpeze, Mpu MOMOIIH
9KOJIOr0-’KOHOMHUYECKOTO MOHUTOPHHTA U MPUHSATHE COOTBETCTBYIOIINX PELICHUM;

*3KOJIOTHYECKAasd MAaCMOPTU3alMsl MaTEepUaNIOB, W3MACIUN, 3JaHUN, COOPYKEHUU C LEIbI0
BBISIBJICHUS UX SKOJIOTUYHOCTH I TOPO/Ia;

*[IEPUOIMYECKUI aHaNIMU3 JABW)KEHHUS TropoAa K OOJblIed YCTOWYMBOCTU pa3BUTUS U K
9KOJIOTHYHOCTH MYTEM COIOCTABJICHUS NPEIBIAYIINX U TEKYIIMX 3HAYeHUH HWHIUKATOPOB
YCTOWYMBOTO Pa3BUTHUSL.

ApPXUTEKTYpHO-CTPOUTENbHAS SKOJOTHSI — 3TO MIMPOKas OO0JacTh MNPUKIAJAHON HKOJIOTHH,
OpPraHUYHO CBSI3aHHAS MPAKTUYECKH CO BCEMU pa3zieliaMi TEOPETUUYECKON U MPUKIIAJAHON IKOJIOTHH
(pucynok). BosmoxkHo, Haubosiee oOUIMM €€ pa3fesioM MOXKHO CUUTaTh TIPaJlOCTPOUTEIHHYIO
IKOJIOTHIO (MECT paccelieHHus) — ypOOdIKOJOTHI0O — Ha Makpo- (IUIaHeTa, CTpaHa, PETHoH),
Me30(00macTh, Kpail) U MHKPOTEPPUTOPHAIBHBIX (MECTa pacceleHHs) YpOBHSX. ApPXUTEKTypHas
OKOJIOTHSI — CJEIYIOIUN pa3/ied, OPraHuYHO CBA3aHHBIA C ypOOSKOIOTHEH U, KaK CUHUTAIOT
HEKOTOpbIE apXUTEKTOPBI, ABISIOIIMIICS qaxke Oosee oOuieil ee 4acThio. ApXUTEKTYpHAs SKOJIOTH
HampaBJIeHa Ha CcO3JaHUe OJarompusTHOM, SKOJOTUYECKH OOOCHOBAHHOWM Cpenbl Jjs YeloBeKa B
ropojJie ¥ Ha MOJJEepXKaHUE XOPOILIETO COCTOSIHUS MPUPOAHON cpelbl — (ruopsl u payHsl — B
ropojax. K apXuTekTypHOH 5KOJOTMM MPHUMBIKAET U B Hee BXOAUT JaHamadTHas (JaHamadpTHO-
apXUTEKTypHAasi) SKOJOTHUA, a TaKKe KIMMaTU4ecKas SKOJOTHs — BIUSHUE KIUMaTa Ha ropoja u
BJIMSIHME TOPOJIOB Ha KIUMAT.

KoHCTpyKIIMOHHO-CTpOUTENbHAS 3KOJIOTUSI TECHO CBSI3aHAa C apXUTEKTYpHOU skojoruen. OHa
M3y4aeT KOHCTPYKTUBHBIE PEIICHUS HKOJOTUYHBIX 3JaHUH U COOPYKEHHM, MOJIIEPKUBAIOUIUX
Ja)kKe BOCIPOM3BOAIIUX MPUPOJIHYIO cpeny. BakHbIM pa3fenoM apXUTEKTYPHO-CTPOUTENbHOU
9KOJIOTUM SIBIIAETCS SKOJOTHUS CTPOUTEIBHBIX MAaTEepUaloB, B TOM 4YHUCJIE MPOU3BOJICTBA
KOHCTPYKIIUH U MaTepUaoB.

CTpouTenbHO-TEXHOJIOTHYECKAs! SKOJIOTUSl YUUTHIBAET HKOJIOTHYECKOE BIUSHUE TEXHOJOTHMH Ha
pabounx B MEPHOJ] CTPOUTENHCTBA, HA )KUTEJIEH TOPOIOB U HA IPUPOTY.

Bce pazpenbl apXUTEKTYpHO-CTPOUTEIBHOM HKOJOTMU MPOHMU3BIBAET HKOJOTUSl YEJIOBEKa,
9KOJIOTHS CO3JaBa€MOM JJIsl UEIOBEKA CPEIbl U YIOBIETBOPEHHUS €r0 MHOIOYUCIIEHHBIX



notpebHocteil. Takum 00pa3oM, apXUTEKTYpHO-CTPOMTEIbHAS SKOJOTHUS COCTOMT W3 psAla
OPraHUYHO CBSI3aHHBIX MEXKIY COO0H M B3aMMOTPOHHUKAIONIUX APYT B IPYTa pasesioB. APXUTEKTOP
U UHXEHEPCTPOUTEIH-IKOJIOTH JIOJDKHBI 00J1a/1aTh KaK OOIMMMHU 3HAHUAMH, (POPMUPYIOIIUMHU HX
HKOJIOTUYECKOE "KPYroBOpPOTHOE" MBIIIJICHHE, TaK U CHCIHAJIbHBIMH, IAIOIIMMU BO3MOXKHOCTh
MIPOEKTUPOBATH U CTPOUTH B COTJIACHH C NMPHUPOJION, HE 3arpsA3HATh U BOCCTAHABIMBAThH Cpely IpU
CTPOUTEIILCTBE U IKCIUTYaTAllMK 3JaHUN U COOPYKEHHUM.

JIEKIINA 3.
METO/IMKA UCCJEJOBAHMI B DKOJOTMU U OBIEDKOJOTMYECKAS
METO/IOJIOT Ul

[Ipexae dem mOpUCTYNHUTH K JIFOOOMY SKOJOTHYECKOMY HCCIEOBAHHUIO, HEOOXOAUMO YETKO
OTIPENIETTUTh €ro LeJTU M 3aJadyH, a TaKkke TpPeOyeMyl CTENeHb TOYHOCTH. DTO B CBOIO OuU€peb
MO3BOJIAET BBIOpAaTh HEOOXOJMMBIE METOJBI HCCIAEAOBAaHUS M oOecredut cOOp JaHHBIX,
JOCTAaTOYHBIX JUISl TIOJIyu€HUs OOOCHOBAHHBIX BBIBOJIOB. YacTo ATO TMO3BOJIAET YIPOCTUTH
WCIIOJIb3YeMbI€ METOJIbI, COKPAaTUTh BpeMsl, JE€HbI'HM, PECYpChl W yCUIUA, TpeOyeMble s
npoBeficHUsT ucchefoBaHus. (OTHAKO HEPEAKO XOJ HWCCIAEAOBaHUN MOXXET H3MEHHUTHCS B
3aBUCHMOCTH OT TOTO, KaKHe MpoOJIeMbl BOSHUKAIOT TT0 MEPE U3yUeHUsT OOBEKTA.

JIsi IpaBUIIBHOTO TOHMMAHHMS AKOJOTHYECKON O0OCTaHOBKM TpeOyeTCs OJHOBPEMEHHBIN YUET
BCEX B3aMMOJICHCTBYIONIMX B JAaHHOM MeCTe (aKTOPOB, M YXKE€ cama CJIOKHOCTh TaKOW 3aaauu
nemaet e€ Heneérkoil. Ha mpakTuke GOJBIIMHCTBO 3KOJIOTOB, MPEANPUHIMAs HOBOE MCCIIEOBAHUE,
MPUMEHSIOT OJIUH U3 HECKOJIbKMX OCHOBHBIX ITOJIXO/IOB:

° OKOCHCTEMHBIH MOJXO0I;

N3yuenune cooOmiecTs;
[TonmynssuMOHHBIN MOIXOT;
AHann3 MecTooOUTaHHU;
OBOIIOIMOHHBIN MOIX0T;
Hcropuueckuii moaxo.
OTH MOAXObI B SKOJIOTUH YACTUYHO NIEPEKPHIBAIOTCS U B3aUMOJICUCTBYIOT JIPYT C IPYTOM.
Dxocucmemuwiil n00xo0.

[Ipu sKOCHMCTEMHOM TOJIXOJIe B IIEHTPE BHUMAHHS JKOJIOTa OKAa3bIBAIOTCS IMOTOK DHEPTUU U
KPYTOBOPOT BEIIECTB MEXKIY OMOTHYECKMM M aOMOTHYECKUM KoMmoHeHTamu Ouocdepsl. Ero
0OJIbIIIE WHTEPECYIOT 37eCh (YHKIHMOHAIBHBIE CBS3U J>KHUBBIX OPraHU3MOB MEXAYy COOOW U ¢
OKpYXaloleld cpefol, YeM BHJOBOH COCTaB COOOIIECTB W OMPEICICHHUE PEAKHUX BHUIOB HIIN
KOJIeOaHUsI YHMCICHHOCTH. OKOCHCTEMHBIH TIOJXOJ BBIJIBUTA€T HA TMEPBBIA IUTAH OOIIHOCTH
OpraHU3aIMi BCEX COOOIIECTB, HE3aBUCUMO OT MECTOOOMTAHHUS M CHCTEMATHYECKOTO ITOJIOKEHUS
BXOJSIIIMX B HUX OPraHU3MOB.

BmecTe ¢ TeM, B SKOCHCTEMHOM TMOJXOJ€ HAXOJUT IPHIIOKEHUE KOHIICHIUS TOMEeocTas3a
(camoperynsinuu), U3 KOTOPOH CTAHOBHUTCS TIOHATHBIM, 4YTO HapyIICHHWE PEryIATOPHBIX
MEXaHHU3MOB, HAIIPUMEp B Pe3yJbTaTe 3arpsi3HEHUS CpPebl, MOXKET IMPHUBECTH K OHMOJIOTHMYECKOMY
nucOamancy. DKOCHUCTEMHBIH TIOJIXOJ BaK€H Takke MpH pa3paboTke B OyaylmieM HaydHO
000CHOBAaHHO MPAKTUKU BEJICHUS CEIbCKOTO XO3SHCTBA.

U3yuenue coobuecms.

DKoJorusi cOOOIIECTB yensieT 0co00e BHUMaHUE OMOTUYECKUM KOMIIOHEHTaM sKkocucteM. [lpu
W3YYeHUU COOOIIECTB HCCIAEAYIOT PACTEHHUs, >KUBOTHBIX W MHUKPOOPTaHU3MBI, OOWUTAIONIUE B
pPa3NUYHBIX OMOTHYECKUX €IUHUIAX, TAaKUX KakK Jiec, JIyr, BOJOEM. MoryT ObITh BBISBIEHBI U
TUMUTHpYIOIIKUE (AaKTOpbl, HO (YHKIMOHAIBHBIE ACTEKThl BIUSHUS DIEMEHTOB (DU3MUECKOM
Cpenbl, HampuMep KiIuMmara, OOBIYHO TMOJPOOHO HE paccMaTpuBalOTCS. Bmecto 3Toro  ymop
JieNnaeTcsl Ha ONpeJeNieHHe M OINMCaHHe BHUJIOB M H3Yy4eHHE (HAaKTOPOB, OTPAHMUYUBAIOIIUX HX
pacnpocTpaHeHHe, B YACTHOCTH Ha KOHKYPEHIMIO U pacceeHue.



OnHuM M3 acleKTOB MOJOOHBIX HCCIICAOBAHUM SIBISETCA NPEACTABICHHE O CYKIECCHUAX H
KJIMMAaKCOBBIX COOOIIECTBAX, OYEHb BAXHOE Ui pEIIEHHs BOMPOCOB  PAIHOHAIBHOTO
HCII0JIb30BAHUS IIPUPOJIHBIX PECYPCOB.

THonynayuonnwiii no0xoo.

B coBpeMeHHBIX PKOJIOIMYECKUX UCCIIEOBaHMS UCIIOJIB3YIOTCS MaTEMAaTHUYECKUE MOJIENH POCTa,
CaMOIIO//IEP’KaHNs U YMEHBIIECHNS YUCICHHOCTH T€X WM UHBIX BUAOB. [locTpoeHue 3tux moaenei
CBS3aHO C PSIOM BaXXHBIX MOHATUMN, TaKUX KaK POXKIAEMOCTb, BBIKMBAEMOCTb U CMEPTHOCTD.
[TonynsioHHas SKOJOrMs OOECIeYMBaeT TEOPETHUECKYI 0a3y JUlsi NOHMMAHUS BCIbIIIEK
YHUCJIEHHOCTH BpEIUTENIEd W Mapa3uToB, HMMEIOLIMX 3HAYEHHME JJIsl CEeJIbCKOrOo XO3fHCTBA U
MEJUIMHBI, U OTKPHIBAET BO3MOXHOCTH OOPHObI ¢ HUMH NPU MOMOIIM OUOJOTUYECKHX METOJ0B
(HampuMep, UCIHOJB30BAaHUE XUIIHUKOB W TApa3sUTOB BPEIUTEINS), a TAaKKe IO03BOJSET OLECHUTDH
KPUTHYECKYIO UYHCIEHHOCTh BHJA, HEOOXOIUMYIO A ero BbDKHMBaHUA. [locnenHee ocoOGeHHO
BAYKHO TPU OpPraHM3al[MM 3allOBEHUKOB, BEJIEHUM OXOTHUYBErO XO3SIIICTBA, a B TEOPETUUYECKOM
IJIaHE — MPH MU3YYEHUHU BOIPOCOB HBOJIOIMOHHOW W HCTOPUYECKON sKoJoruu. [lpunoxkeHue
9KOJIOTMYECKUX KM K MaJICOHTOJOTMHM MO3BOJIMIIO JIy4lll€ MOHSTh B3aHMMOOTHOIIEHHWE BHJIOB B
HCKOMaeMbIX cooduiecTBax. [lomymsioHHas 3KoJIOTHsl oOecreunia TEOPETUYECKHE OCHOBBI IS
aHaJlM3a pacceyieHUs] U BHIMUPAHUS BUJOB HauMHAsl C CaMbIX PAaHHUX ATAIOB ABOJIIOLIUU JKU3HHU Ha
HalleH IIaHeTe.

H3yuenue mecmoooumanuil.

MecToobuTanne — 3TO Y4acCTOK Cpebl OMPEETIEHHOTO THUIIA, TAC XKUBET NAaHHBIA OPraHu3M,
HampuMep J>KHMBasi U3rOpojib, NMPECHOBOJHOE 03epo, AyOOBas polla WIM KaMEHUCTBIH Oeper.
Opranusm npucnoco0aeH K onpeAeaéHHbIM (U3NUECKUM YCIOBUSAM cpenbl MectrooOuTanus. Ho B
npenenax MOCIEAHEr0 MOTyT ObITh MecTa C OCOOBIMU YCIOBUAMHM (Hampumep, MOJ KOpOu
THUIOIIETO CTBOJA B JTyOOBOM polIe), MHOTJA Ha3blBa€Mble Muxkpomecmoooumanusmu. Kaxapii
BHUJl 3aHUMAeT B CBOEM MECTOOOMTAaHMM OMpPENEiIEHHYIO0 JKono2udeckyto Huwuiy. lloHarue
HKOJIOTMYECKON HHUIIM MOJpa3yMeBaeT HE TOJbKO (PU3UYECKOE MPOCTPAHCTBO, IJI€ MOMKET OBITH
oOHapyXeH BUJ, HO TaKXKe, 4TO elIé BakHee, ONpeAeIEHHYIO €ro pojib B COOOIIECTBE, B YACTHOCTH
€ro NMUTAHWE W B3aMMOOTHOILIECHMS C JAPyruMH BuAamu. Koraa 1Ba BuJa 3aHMMAIOT OJIHY U Ty K€
HUITY, OHU OOBIYHO KOHKYPUPYIOT JAPYr C APYTOM, NOKa OJUH U3 HUX HE OyJIeT BBITECHEH.
CxoHbpIe MECTOOOMTAHMS BKIIOYAIOT CXOAHBIN HA0OP 9KOJOTMYECKUX HUIIL, U B PA3JIMYHBIX YACTIX
36MHOTO IIapa MOKHO BCTPETUTh MOP(OJIOTUYECKH ONM3KUE, XOTs U pazIudHble 10
TaKCOHOMHMYECKOMY IOJIOKEHHUIO BUJbI )KUBOTHBIX M pacTeHuid. Hanpumep, OTKpBIThIE Jyra, CTENH
U 3apoCiid HHU3KOTO KYCTapHUKa CIY)KaT SKOJOTMYECKMMH HUIIAMU s ObICTpO Oerarommx
TPaBOSAHBIX, HO 3TO MOTYT OBITH JIOLIA/IU, aHTHJIONBI, OU30HBI, KEHT'YPY U T.II.

Ananu3 MecTooOUTaHusI 0c000 BBIACTSIOT B CBS3U C yI0OCTBOM IPOBEICHUS UCCIIEIOBAHUI, HO
OH J1aéT MaJIo JOMOJIHUTENbHON HH(GOPMAIIUH IO CPABHEHHIO C APYruMU noaxoaamu.Tem He MeHee
OH IIUPOKO PACIpPOCTPaHEH B TOJIEBBIX HCCIEIOBAHUSAX, IOCKOJIbKY MECTOOOUTAHHS JIETKO
MOAJIAIOTCS  KIacCH(PUKAUU. AHAlU3 MECTOOOMTaHMH OYeHb YIO0OCH TakkKe MpH H3YyYCHHH
¢buznueckux (akTOpoB Cpeibl, TAKUX KaK MOYBa, BIAKHOCTh, OCBEIIEHHOCTh, C KOTOPHIMU TECHO
CBS3aHA U3Hb >KUBOTHBIX M PACTEHMH. 31€Ch CBA3U C SKOCHUCTEMHBIM IMOAXOJAOM M H3yYEHHUEM
coolmiecTB 0coOEHHO CHJIbHBIL. Pa3BuTHE CMEXHBIX HAyK — THAPOJIOTHUH, TOYBOBEICHUS,
METEOpOJIOTUH,  KIMMATOJIOTUH, OKeaHorpaguu W  JAp. — OTKPBUIO HOBBIE  BaXKHbBIE
MEXJUCIMIIMHApHbIE 00JacTu uccienoBaHud. K coxalaeHuio 3TO MNpHBEIO K TOMY, 4TO
BBINIOJIHEHUE BCECTOPOHHETO MCCIEAOBAHNSA CTAHOBUTCSA CIMIIKOM TPYIOEMKUM MJI OJHOTO
yejoBeKa U TpeOyeT co3aHus paboyel rpynibl, IJ1e KaXablil OTAETbHBIN SKOJIOT 0OBIYHO M3y4aeT
JUIIb OJVH aCMEKT B3aMMOJICUCTBUS KUBOTHBIX WM PACTEHHI C OKPYXAIOIIEH Cpe/lol, Hapumep,
THJIPOJIOTHIO Jieca, KJIMMATOJIOTHIO TOJIS WM BOCCTAHOBJIEHHE 3a0pOIICHHBIX 3eMellb. MOXHO
OKUJIaTh, YTO 3JIeChb OYAyT HCIONb30BATHCA W (PYHKIMOHAIbHBIE MOAXOIbI (9KOCHCTEMHBIH,
MOMYJISUOHHBIN, H3y4eHUE COOOIIECTB).

DeonroyuorHbIIL U UCOPUYECKUL TTIOAXOIBI.

N3yuas, Kak HSKOCHCTEMBI, COOOIECTBA, MNOMYJSALMM MEHSUIUCh BO BPEMEHH, MBI MOXKEM
MOJIYYUTh BKHBIM MaTepHam AJs CYXKICHHUS O XapaKTepe BEPOSITHBIX OyaylIIUX H3MEHEHUH.
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OBOJIOLMOHHAS 3KOJIOTUs PacCCMATPUBAET U3MEHEHUS, CBA3AHHbBIE C PA3BUTUEM >KM3HU Ha Halllel
IUTAaHETEe, W MO3BOJIET MOHATH OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBOBABIINE B OHOC(epe 0 TOro
MOMCHTA, KOrJa Ba*KHbIM 3KOJIOTHYCCKHUM (baKTOpOM, BJIIMAKOIIINUM Ha OOJIBIIIMHCTBO OpraHu3smMoOB U
Ha (U3MYECKYIO Cpely, CTajlla JesTeIbHOCTh 4YeJIOBEKa. ODBOJIOIHMOHHAS DSKOJOTHUS IBITAeTCS
PEKOHCTPYHPOBATh HKOCUCTEMBI IIPOLIOrO, MCIOJB3Ys KakK IaJCOHTOJIOTHYECKHE JaHHbIE
(I/ICKOHaGMI)IC OCTAaTKH, aHaJIN3 IIbLJIbIbLI 1 I{p.), TaK U CBEACHHA O COBPECMCHHBIX SKOCHUCTCMAX.

I/ICTODI/I‘-IGCKEUI OKOJIOTHUA 3aHUMACTCA U3MCHCHUAMU, CBA3AHHBIMU C PA3BUTHEM JeJI0BEUECKOMN
HUBWJIM3AOMHU W TCXHOJOIWH, C HMX BO3paCTAlOIUM BJIUAHHEM Ha IMPUPOAY, W pacCMaTpuBacT
IIEpUOJ OT HEOJIUTA JI0 HAIIUX JHEH.

I/ICHOJII)?;YFI OTU TMOAXOJbI, MOHO BBIABIIATH OOJTOBPCMCHHBLIC 3JSKOJOTMYCCKUC TCHACHIIWH,
YCTAaHOBHUTL KOTOPBIC TOJIBKO HYTGM HN3YyUCHHUSA COBPCMCHHBIX 3KOCHCTCM HCBO3MOKHO, TAKOBBI,
HaAnpuMep, MU3MCHCHHUA KIMMAaTad, KOHBCPICHTHAs OJSBOJIIOOUA, PACCCICHUC BHUIOB KHBOTHBIX H
pacTeHui.

MeTo 161 M3MepeHus GaKTOPOB OKPYKAIOIIECH CPEIbL.

Jnst Toro, 4YTOOBI JOTOJHUTH AaHAIM3 OWOTHYECKOTO KOMIIOHEHTa HEOOXOJMMO H3YYUTh
OCHOBHBIE (DAKTOpBI OKpYXKawliel cpeapl — 3aaduueckue (IMOYBEHHbIE), Tomorpaduyeckue U
KIIMMaTH4eCKHe (Takue KakK BIaXXHOCTb, TEMIIEpATypa, CBET, BeTep U Jip.). CyllecTBYIOT pa3inyHbIe
METO/IbI I3MEPEHUS (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Doaghuueckue gpaxmopul.

[TouBbl 3HAYMTENBHO PA3IMYAIOTCS TIO CBOCH CTPYKTYpEe M XHUMHYECKOMY cocTaBy. s
MOJTy4eHUsT OOIIEro MpeiCTaBICHUsI O CTPYKType WK Mpoduiie MOYBHI MOYBEHHBIN pa3pes JeNarT
TakuM 00pa3oM, 4ToObI OH OBUT CTPOTO BEPTHUKATIBLHBIM M OBUTH YE€TKO BHIHBI OTACNbHBIC cion. [Ipu
9TOM MOKHO HEIMOCPEICTBEHHO U3MEPHUTH TOJIIMHY SICHO Pa3IUYAIOIINXCS 10 IBETY U CTPYKTYpE
TOPU30HTOB M OTOOpaTh W3 HUX 00Opaslbl sl MPOBEICHUS Pa3IMYHBIX aHamu30B. [louBy c
pasIMUHBIX TIYOWH PaCKIaAbIBAIOT IO OTICIBHBIM IOJHMATUICHOBBIM MmakeTaM. [Ipu otbope
MMOYBEHHBIX 00pa3IOB HEOOXOIUMO 3aIMChIBaTh, HA KaKOW TTYOMHE HAXOIWJICS KaXIbIA B3STHIN

oOpaserr.

MemoOowbi kKonuuecmeenHo20 aHaIU3a NOYGbL:

. Omnpenenenue coepkaHus BOAbI B IOYBEHHOM 00pas3iie

J Omnpenenenue coiep>kaHus OpraHMYECKOTo BellecTBa (Tymyca) B IOYBEHHOM o0Opasiie

J Omnpenenenue coliepkaHus BO3Ayxa B TOYBEHHOM 00pas3iie

J Onpenenenve NPUOIUZUTETLHOTO COOTHOLIEHUS TBEPABIX YACTUI[ B TMOYBEHHOM
o0pasiie (TeKcTypa MoYBbI)

. Omnpenenenue pH nouBeHHOro o6pasia.

Knumamuueckue ghaxmopuwi:

. Omnpenenenue pH Boab

. Omnpenenenue coiep:kaHus XJIOPHUIOB B MpooOe BOAbI (IpUOIM3UTENbHAS OLIEHKA
COJIEHOCTH)

. Omnpenenenue coepkanus KUCIOpoia B mpoOe BOJIbI

. OmnpeneneHre CKOPOCTH TEYEHUS BOIBI

. Omnpenenenrne OTHOCUTENHHON BIQKHOCTH BO3yXa

o N3mepenue temmeparypsl (BO3/1yxa, BOJIbI, TOYBHI)

o N3mepenne MHTEHCUBHOCTH CBETA, MPOJIODKUTEILHOCTH M Ka4eCTBEHHOTO COCTaBa
(ITTMHBI BOJIHBI)

J Omnpenenenre HampaBlIeHUs! U CKOPOCTH BETpa.

buotnueckuit ananms.

[Ipn wuccnenoBaHUM OPraHU3MOB, HACENSIONMIMX JaHHOE MecTooOuTanue (OMOTUYECKHIA
KOMIIOHEHT JKOCHCTEMBI), HEOOXOJUMO OXapaKTepu3oBaTh CTPYKTYypy cooOIlecTBa, T.e.
OTIPEICIUTh BCTPEUAIOLIUECS B MECTOOOMTAHUN BUJBl U YUCICHHOCTH MOMYJISINN KaXXJI0r0 BHJA.
OuyeBUHO, YTO BBISIBUTh U MOJICUYUTATh BCE OPraHU3Mbl JAHHOTO BHJIa HEBO3MOXHO, MO3TOMY
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MPUMEHSIETCS TaKOM MeToJ] 0TOOpa 00pa3lioB, KOTOPBIN MO3BOJISET ONPENCIUTh MPUCYTCTBYIOIINE
BUJBl U WX YUCIEHHOCTh. [y monydenus OoJiee TOUHBIX PE3YJIbTATOB HCIOJIB3YIOTCS METOJIBI,
TpeOyromre OONBIIMX 3aTpaT BPEMEHH, MO3TOMY HEOOXOAMMO SICHO NpPEICTAaBUTH IIeNb
NPEACTOSIIMUX HCCIeqoBaHui. M, ecnu 3TO, BO3MOXKHO, NMPHUMEHSATh METOJbI, HE HapyIIAIOIIHe
€CTECTBEHHBIX COOOIIECTB.

Bcernma HE0OOX0IMMO MCTIONB30BATh JOCTOBEPHBIE METOIBI OTOOPA W PErHCTPALUU 00pa3loB, U
TIIATEIBHO OCMATPHBATh YKPOMHBIE MECTa, TIOTOMY, YTO OPraHW3Mbl 3aHHMAIOT BCE TOCTYITHBIE
MHUKPOMECTOOOUTAHHSI.

[Ipu 3ammcu [OAaHHBIX BCE BHIBI PACTCHWH W IKUBOTHBIX, ITOJJAIOIINECS OIPEIEICHUIO,
HEOOXOMMO ONPEICTUTh MPSIMO B T0JIE, TOJB3YAICh, €CIH HYKHO, ompenenutensimu. Coduparb
HAQ/I0 TOJILKO T€ BHJBL, O KOTOPBIX H3BECTHO, YTO OHHU HIMPOKO PACHPOCTPAHEHBI B JAHHON
MECTHOCTH M HE OTHOCATCS K PEAKHM BHIaM. MaccoBblii cOOp BHIOB MOXET UMETh CEPbE3HBIC
MOCIIEICTBUS ISl MECTHBIX cooOmiecTB. [Ipu 0TO0pe KUBOTHBIX HYKHO TIOCTapaThCsl COXPAHUTH X
KUBBIMH W BBITYCTUTh B MECTOOOHMTAaHUSX, CXOIHBIX C TEMH, U3 KOTOPBIX OBLIH HU3BSTHI.
OpranuzMbl HEOOXOMMO OIPENENsITh ¢ MaKCUMAaJIbHOM TOYHOCTBIO, T.€. /0 BHAOB. YacTto 31O
ClIeNaTh HEBO3MOJXKHO, TOT/Ia HAJO0 YCTAHOBUTh MX MPHHAIICKHOCTh K OINpPENeNEHHOMY Kiaccy,
OTPsILy UJI CEMENCTBY.

Crucok Bcex BHJIOB, HACEISIFOIIUX JTAHHOE MECTOOOHMTaHWe, MaéT HEKOTOPOE MpEACTaBICHUE O
MHOT000Opa3uu CTPYKTyphl COOOILECTBa, O €ro BHUJIOBOM pa3HOOOpa3suu WiaM OOrarcrse.
CymiecTBYIOT pa3IMYHbIE CIIOCOOBI BRIPAKEHHS BUJIOBOTO OOTaTCTBa C MOMOIIBI0O MaTEMaTHIECKHX
dopmyn. YncnoBoe 3HaUeHHE HA3BIBACTCS] HHIIEKCOM BUIOBOTO Pa3HOOOPA3HsL.

C moMOIIbIO TOTYYEHHBIX JAHHBIX MOKHO TIOCTPOWTH MHUINEBEIE TETH U MUIIEBBIC CETH, HO IS
KOJIMYECTBEHHOW XapaKTEPUCTHKH COOOIIECTBa 3TOTO HemoctarouHo. CTeneHb pa3HOOOpaszus
MOJKET CUUTATbCS IOJHOCTHIO BBISIBIEHHON TOJBKO TOTJa, KOIZA YCTAaHOBJIEHA YHCICHHOCTb
OpPraHu3MOB KaXI0T0 BUAA (T.€. pa3Mep MOMYIALMH). DTU JaHHBIE JAIOT BO3MOKHOCTb IIOCTPOUTH
OoJiee IeTalbHY0 KapTUHY COOOIIECTBa, HApUMep MUPaMUy YUUCIEHHOCTH.

[TosmydeHHbIe Ka4eCTBEHHBIE M KOJIMUECTBEHHBIE JAHHBIE O MECTOOOUTAHUU 3aBUCT

OT OCOOEHHOCTEW METONI0OB cOopa OOpa3IOB W OICHKHM YHCICHHOCTH OPTaHW3MOB. MeTon
BBIOMPAIOT B COOTBETCTBUH € 00pa30M JKU3HH, IOBEJACHUEM U pa3MepaMH OpraHu3Ma.

Jns  toro, 4roObl YHU(UUUPOBATH (CPaBHHMBATh) YYAaCTKH, HA KOTOPBIX HPOBOJATCS
UCCIIeIOBaHUS AONOTUYECKOIO U OMOTHYECKOTO KOMIIOHEHTOB 9KOCHCTEMbI, OOBIUHO 3aK/I1abIBAIOT
TPAHCEKTHI U (WIM) KBaApaThl U cOOp 00pa3L0B OIrpaHUUMBAIOT UX MJIOLIA/IbI0. Mcronb3yroTes:

. JluHeitHas TpaHcekTa

° JlenTOo4Has TpaHCEKTA

° KBanpar

° Pama co criunieii (ToueyHbIl METO.)
° IlocTossHHBIN KBajzpar

MeTo bl OIIEHKH PAa3MEPOB MOMYIISLIUH.

ITpu npoBeneHUM JTIOOBIX KOJIMYECTBEHHBIX HKOJOTHYECKUX HCCAEIOBAHHMM BaKHO C OOJBIIOM
CTENCHBIO TOYHOCTH JaTh OLEHKY YHCJICHHOCTH OPIraHM3MOB, HACEIAIOMINX OMPEACIEHHYIO
VIO HA CYyIIe WK 00BEM BOJIBI MJIM BO31yXa. BeiOOp MeToa 3aBHCUT OT pa3MepoB U 00pasa
KM3HU OpraHu3Ma W IUIOIIA M HCCleayeMoil Tepputopur. Ha HEOOJBIIOM yYacTKe MOXKHO
HETIOCPEICTBEHHO TIOJICYUTATh YUCIIO MIIM OIIEHUTh MPOCKTUBHOE TIOKPHITUE WIIH OOWIINE PaCTECHHI
U TPUKPCIUIEHHBIX WM MEIJICHHO TEPEJABUIAIOIINXCA JKUBOTHBIX. Ha OOJBIIUX OTKPBITHIX
MPOCTPAHCTBAX Ui OIEHKHA YHUCICHHOCTH OBICTPO IEPEIBUTAIONINXCS JKUBOTHBIX HEOOXOIMMBI
KOCBEHHBIE METOJbI y4éTa. B MecTooOMTaHUsX, B KOTOPHIX HAONIOJICHHE 3a OpraHu3MaMu
3aTPYAHEHO BCJIEICTBHE OCOOCHHOCTEH WX TMOBEICHUS W 00pa3a >KU3HHU, MPHUXOIUTCS OLICHUBATH
YHCJICHHOCTh OPraHU3MOB, UCIIOJIB3Ysl JIMOO METOJI U3BbATHS, MO0 METOJ MEYEHHUS M TMOBTOPHOTO
otnoBa. CyIecTBYIOT 00bEKTHBHBIE U CYOBEKTHBHBIC METO bl OIICHKU YHUCIICHHOCTH MOTYJISIIHH.

Obvekmusnble Memoobl.

1) Mertop! npsiMoro yuéra: npsimoe HaOmoieHune, pororpadgupoBanue, KBapaThl;

2) KocBeHHbIE METOIBI yU€Ta: METOI U3BSATHSI, METO/I MEUCHUS U TIOBTOPHOTO OTJIOBA
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MeTto1 ME4YeHHUS U IOBTOPHOTO OTJIOBA IMO3BOJISET OIICHUTH pa3Mep MMOMYIISIIHH:
OO0muii pa3mep NOMyISALUNA = YUCIIO XK-X Bl OTIOBE X YHMCIIO JK-X BO 2 OTIIOBE
Hucno x-X ¢ METKOM BO 2 ylIOBE

CybvexmusHble Memoobl:
OTH METO/bl BKIIIOYAIOT B ce€0sl ONpeaeNEHHbIN CIOCO0 OIEHKH YacTOTHI, MIKATy YacTOTHl MIIH
OIICHKY OOWIIHSL.
Hanpumep: A — o6mnsHbIN > 50%
C -- 00brunsIit — 10-50%
F — gacro Bcrpeuarommiics — 1-10%
O — penxwii < 1%
R — equanuHbI — (32 30 MUH. MOMCKOB OOHAPYKEHO JIUIIH HECKOJIBKO 0co0eit).
CoOTHOIIIEHHE TPOIIEHTOB U CIIOBECHBIX 0003HAUYEHHI YaCTOTHI YCIOBHOE, TO3TOMY OHO MOKET
MeHAThcA. Hampumep, B OTIENBHBIX CITydasX OOMIIBHBIM MOYKET CUMTAThCS BUJ C TIOKPBITHEM >

90%.

JIEKITVS 4.
WCTOPHUS DKOJIOTUH

XOopomo W3BECTHO, YTO JIIOAW, CaMU TOTO HE TO0/J03peBasi, 3aHUMAIOTCS SKOJOTHUYECKHUMHU
HaOMIOACHUSAMU: pPBIOAK 3HaeT, 4Yro (openab JOBUTCS B PY4YbsX C OBICTPHIM TEUYCHHEM U
HACBIIIIEHHOW KUCJIOPOI0M BOJIOM, a TIJIOTBA WJIA KapIl JIEP>KATCS OOBIYHO B MEIJICHHO TEKYITUX WIIH
CTOSYHNX BOJOEMAX.

OTUMH 3HAHUAMH 00 SKOJOTHYECKHX TpeOOBAaHUAX J>KUBBIX OPTraHU3MOB pacroJjiarail yxKe
JOUCTOPUYECKUIN YeNOBEK, KOTOPBIA MOJIydal MX MpPH MOUCKE NOOBIYM, ChEAOOHBIX PAaCTEHHUH U
yOexuly ¢ OJIaronpUsATHBIM MHMKPOKIMMATOM. OJIEMEHTBhl 3KOJOTMU MOKHO OOHApyKWUTh B
COYMHEHUSAX MHOTUX YYEHBIX AHTUYHOTO BPEMEHHU.

JlpeBHUE €TUTIETCKHE, WHAYCCKHE, KWTalCKhue, THUOETCKHME ¥ aHTUYHBIC EBPOICHCKUE
MUCbMEHHBIE MCTOYHUKHU COJIEPKAT MHOTO ASKOJOTHYECKUX CBEACHUU. B MHAMICKON »MUYECKOM
nosme «PamastHayu npeBHUX ckazaHusx «Maxabxapata» oTHocuMbIX K VI-II BB. mo Hamieir spbl
MMEIOTCS CBEJCHMSI O TOBaJKax U o0pa3e >KU3HU JECSATKOB BUAOB )KHUBOTHBIX, €CTh YIIOMUHAHUS
00 M3MEHEHUSX YHUCICHHOCTH >KUBOTHBIX U Jlake 00 OXOTHHYBUX 3amperax (rpexoMm MpHU3HAETCs
y0oii camMoK).

B knure «bxaraBara Ilapana» npaBUIBHO OLIECHEHO 3HAYEHHWE JUKHUX JKUBOTHBIX B
pacnpoCcTpaHEeHUHU OMAacHbIX OoJie3Hel. OHa pPeKOMEHIyeT JIOASM OpocaTh J10Ma, «KOTJa Kphica
najaeT ¢ KpbIIIM, MPbITAaeT Kak MbsHasg MO MOJy W majxaeT MEPTBOM — MO0 TOrAa, HaBEpHOE,
6mu3ko uymay. CXoJIHbIe CBEICHUS MOKHO HAaWTH U B PAaHHUX KUTAHCKUX COUYMHEHUSX.

HauBHbIMM, HO BO MHOTOM MpaBWIbHBIMU ObUIM TMpEACTaBICHUS AHTUYHBIX (pumocodoB o
LIEJIOCTHOM, MOCTOSIHHO MEHSIOLIENcs, pa3BuBatouencs npupone. O CBI34X pacTeHUd CO cpenou
U MX 3aBUCHMOCTH OT OKpYKaroIero mupa mnucai emé Immenoki (V B. 10 H.3.).

Oreny muorux Hayk Apucrorenb (384-322 rr. mo H.3.) ommcan 6osnee 500 BHIOB HM3BECTHBIX
€My JKMBOTHBIX M PAaCTeHHMH M pacckazajl 00 WX MOBEACHUH, HANPUMEP, O MUTPAIMIX U 3UMHEH
CrsiuKe phIO, mepenérax MTULl, CTPOUTEIHHONW NEeSITeTbHOCTU XKMBOTHBIX, MApa3UTU3ME KYKYIIKH,
crocobe camo3amuThl y Kapakatunbl U jap. (kaura «Vcropus >KUBOTHBIX»). ApHUCTOTETh
pasnuyan KUBOTHBIX HA3eMHBIX, aM(UOMOTUYECKIX U BOJHBIX, KIACCUPUIIUPOBAT UX MO 00pazy
KU3HU (OAMHOYHBIE U OOIIECTBEHHBIE, OCEIbIE, KOUeBbIE M Opojasune, THEBHBIE U HOYHBIE), 11O
criocobaMm TepeBUKEeHHs (TIaBaOIUe, XOIsIIMe, JEeTalllue, W3BUBAIOIINECS, BOJIOYAIIHECs),
nuTaHus (TUIOTOSHBIC, TPABOSIHBIC, BCEATHBIC, CIEHUATU3HUPOBAHHBIC), «TEMIIEPAMEHTY»
(moOpoayiIHbIe, MEATUTENbHBIE, CBUpENbIe, POOKUE, Xpabpsie).

[To MHeHHWIO psiia COBPEMEHHBIX YYEHBIX, €mé Oojiee SKOJOTHYECKHMMH ObUIM BO33pEHUs
yuenuka Apucrotens Teodpacta (370-285 rr. 10 H.3.), KOTOPBII 3aJI05KUJT OCHOBBI T€00OTaHUKH.
TeodpacT ommcan ecTeCTBEHHbIE TPYNIUPOBKH pPACTCHUN, TMPUYPOUEHHBIE K H3BECTHBIM
MECTOOOUTAHMSIM, THIIBI IEPEBHEB, MPOU3PACTAIONINE HA Pa3HON BBICOTE B ropax. B cBoell kuure
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«HccnenoBanus O pacTeHUSIX» OH IPHUBEN CBEACHHUA O CBOEOOpa3sHMM pacTEHUN B pa3HBIX
YCIIOBUSX, 3aBHCUMOCTH WX (OPMBI M OCOOCHHOCTEH pOCTa OT TOYBHI M KIWMaTa, CHOCOO0B
BO3JICJIBIBAHUS;, OH TMpEJIarajl U 3JEMEHThl SKOJIOTHYeCKON Kiaccupukanuu pacteHuil. Hapsny c
STUMU U MHOTHMH JIPYTMMHU T'€000TaHNYEeCKUMHU HaOmoneHussMu Teodpact moaMeTHII H3MEHEHUS
B OKPACKE XUBOTHBIX U MPHUCIIOCOOUTENBHOE 3HAUCHUE ITOTO SIBJICHHUS.

OO0 OTHOWIIEHWH PACTEHHH K YCIOBHUSM IPOM3PACTAHUS MUMEIHUCHh CBEACHHS Takke y [LmuHwus
Crapiero (23—79 H. 3.). B nepuon nosauero cpenHeBekoBbs (13 B.) Anbbept Benukuii kacasics
U SKOJIOTUYECKUX BOIPOCOB — TMPHYUH 3UMHETO TOKOS, 3aBUCIMOCTH POCTa U Pa3MHOKEHHUS OT
MUTAHUSA, TIOYBBI, OT «COJIHEYHOTO Teruiay. B anmoxy Bo3poskaeHnus orpoMHoe BIUsSHIE Ha OHOJIOTHIO
BOOOIIIE OKa3aIH BEJMKUE Teorpaduueckie OTKpeITUs. OHH Jaidu MOIIHBIA TOTYOK PAa3BUTHIO BCEX
ecTecTBeHHBIX Hayk. [lo3nHee, B 16—18 BB., MHOTO CBEJEHUIN IKOJOTMYECKOTO XapaKTepa MOXHO
HaWTH B TpyJax KpymHeHmux 60TaHUKOB TOro BpeMeHn — Yesanb-iuHo, TypHedopa, xona Pes,
K. Jlunnes u np.

B 18—19 BB. MHOTO 3KOJIOTMYECKUX CBEICHHUM BKIIOYAIU B ce0sl pabOThl KPYMHEUIIUX PYCCKUX
yuenbix akagemukoB C. I1. Kpamenunuukosa (1711—1755), U. I'menuna (1709—1755), I1. C.
MMamnaca (1741—1811). Akamemuk W. U. Jlenexun (1740—1802) ommcan pacTUTENbHBIC JaH/-
madThl MyCTBIHB, TPOMHMKOB, YMEPEHHOH 30HBI, OH YKa3aJl Ha 3aBUCHUMOCTh PACIpPOCTPAHEHUS
pacTeHWil OT W3MEHEHWH KJIMMaTa W Ha CXOJICTBO BBICOKOTOPHBIX M TYHIPOBBIX pacTECHUIL.
ArponoMm A. T'. bomotoB (1738—1833) pa3paboTan mprueMbl BO3JACHCTBUS Ha CESHIIBI TUIOJOBBIX
JIepeBbEB, IMOMYEPKUBAS POJb  MHUHEpPAIBHBIX  COJEe B  JKH3HH  pAcTeHWH,  co3mal
KJIaCCH(UKANMI0 MECTOOOWTAaHWH;, OH 3arparWBall B CBOMX paboTaXx ¥  BOMIPOCHI
B3aMMOOTHOIICHUN MEXIY PACTCHUSIMH.

3apoxaeHne oco0oil Hayku — reorpaduu pacTeHUN — sBisieTcs 3aciayroit A. I'ym0Gonpara
(1769—1859). Ero tpym «Wmeu o reorpaduu pacrenuit» (1807), B KOTOpPOM IMOTUEPKHYTO
3HAYCHHE TeMIIepaTypHOTO (hakTopa JJisi pacrpeiesieHusl PacCTCHHH, TOBJICK 3a COOOM eI P
O0oTaHuKO-reorpaduuecknx padoT, HOCHUBIIHMX HKOJOTHYECKHN xXapaktep. OCHOBOIOJIATraroIIMMHU
CUHMTAIOT paboThl KpymHewnmiero ¢panirysckoro 6oranuka Ortocta ITupama [exanmonst (1778—
1841). B cBoeit kaure «Ouepku HavanbHOU reorpadum pacteHui» (1820) oH maer ompeneneHus
MOHATUAM (M pa3IuyusIM) — «MECTOOOMTaHWEe» M «MecToHaxoxaeHue». B 1832 r. O. IL
Jlexkanmo1b 000CHOBaN BbIEICHHE OCO0OW HAYKH — <«QIUPPEOSIOTUN» (AayTIKOJIOTMH B COBpE-
MeHHOM mnoHuMaHuu). Cpemy yxKe cTanu TIOHUMaTh Kak  COBOKYIIHOCTb  YCIIOBHUH,
BozaeicTByromux Ha pactenue. Coia O. I1. Jlekanmons Anbdonc JlekaHa0Jb B KHUTE
«[eorpadust pacrenuii» (1855) kmaccuduuupyer MecTOOOMTaHHS, OCHOBBIBASCH HAa TaKHX
(dakTopax BHEIIHEH cpeibl, Kak TeMIlepaTrypa, CBeT, Biara, nousa. OH, mogobHo A. I'ymOonbary,
cuMTal, 4YTO KJIMMartudyeckue QakTopsl (IpEekIe BCEro TemIepaTypa) OIpaHUYHBAIOT
pacnpocTpaHeHue pacTeHUi; 0COOCHHOE 3HaUEHUE OH IMPHUAaBall HE CPEIHUM TeMmIeparypam (Kak
MHOTJa JIeNaloT JI0 CUX MOop), a TeMIeparypaMm IMepuojia BereTaliy, B MEepPBYI0 ouepellb Mepruojaa
uBereHus. A. J[ekaH10J1b TOJIOKWJ HAYallo U3YYCHHUIO BIUSHUS SKCHO3UIMH CKIOHOB Ha I'PAHULIBI
pacnpocTpaHeHusl pacTeHUil, U3ydall MPUBSI3aHHOCTh BUJOB K Pa3HBIM THUIIaM TOYB, BIIEPBBIC yKa-
3a; Ha 0oJiee BBICOKYIO AKOJIOTMUECKYIO MJIACTUYHOCTH PACTEHUH, O CPaBHEHHUIO C KHUBOTHBIMH,
U3-32 «IPUKPEIJICHHOCTHY» PACTCHUN M «HEBO3MOYKHOCTH» YUTH OT HEOIAromnpHusATHBIX (aKTOPOB.
Takum ob6pazom, A. JlekaHaois MO MpaBy MOXKHO CUMTAaTh OJHUM M3 OCHOBOIOJOXHHUKOB KO-
JIOTUU PACTeHM Kak HayKH.

IToGena sBomronoHHOro yueHust [lapBuna mocie 1859 r. o3HameHoBasla HOBBIM 53Tam B
UCTOPHM HKOJIOTHMM. OKOJIOTHUs, 3apoJuBlIascsd B Heapax OoTaHMYecKoil reorpaduu, mpeBpa-
IIaeTCsi B CaMOCTOSITEIbHYIO HayKy, B OCHOBHOM B HayKy O NpUCHOCOONEHusX, 00
aJlanTanusax pacTeHuil Kk pakropam cpenbl. bonbiylo polb B pa3BUTUH SKOJIOTHU pacTeHUI
B Poccuu ceirpanu Tpyzabl KpyImHEHIIero pycckoro yueHoro, 4yetkoro nocnenosarens Y. /lapeuna B
Poccun — A. H. bekeroBa (1825—1902), 0cHOBOMOJIOKHUKA pycCKOi OOoTaHMUECKOW reorpaduu.
B cBoeit pabote «l'eorpadus pactenuit» (1896) on chopmynupoBan MoHATHE O OHOIOTHUYECKOM
KOMIUIEKCE KaK CyMMe BHEIIHUX YCIOBHH, K KOTOPBIM pAaCTeHHMs IPHCIOCAOINBAIOTCS B
IIPOLIECCE NCTOPUYECKOIO PA3BUTHSL.
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Ecin B nHauvame 19 B. OCHOBHOE 3HAaueHHWE B pACHPEICICHUM PACTCHUH OTBOIHIOCH
KIMMaTu4eckuM (pakropam (Terury, ocajakam), TO MO Mepe H3Y4YEeHHUS CXOJHBIX IO KIUMary
PETHOHOB Bce OOJIBIIYIO POJIb OTBOAMIM (PaKTOpaM MOYBEHHBIM. [locTENeHHO AKOJIOTH MOJOIUN K
HEOOXOIMMOCTH HW3YYCHHS TakuX (PAKTOPOB, KAaK 3aCOJEHHOCTb IOYBBI, MOIIHOCTb CHETOBOTO
IIOKPOBa, BEYHAasl MEP3JIOTA, a3pallys MOYBbl, TPYHTOBBIE BOJBI U T. 1.

K koH1y mpomuioro Beka B 9KOJIOTUM HaMETUJIOCh JBa HampasieHus. B 1895 r. Beimia B cBet
kaura garckoro yuenoro E. Bapmunra «Plantesamfund». Ha pycckuii s3pIKk OHa IepeBOIUIACH
nBakael — B 1901 m B 1902 rr. Ilocnennee m3nanue noj Ha3BaHueM «PacrpeneneHue pacTeHUi
B 3aBUCUMOCTH OT BHEIIHUX YCJIOBHM (9Kojoruueckas reorpadus pacTeHuit)»
cormpoBokaanock crateeii I. W. TandunseBa o pacturensHoctd Poccun. E. Bapwmunr,
MPOJOIDKAs «reorpapruecKkoe HAIpPaBICHUEY, ONPENENeT 3a4a4l SKOJIOTHUH, OTACISIET
«3KOJIOTHYECKYIO Teorpaduio» ot «piaopuctudyeckoir reorpadpum». OH M0 MpaBy CUUTAETCS OTLOM
9KOJIOTMM pAcTeHHH, XOTsA OQHIMAIbHO, B KadeCTBE CaMOCTOATEIbHOM OTpaciu OOTaHUKH,
9KOJIOTHSI pacTeHHi mpusHaHa Tosibko B 1910 r. Ha III BecemupHoM GoTaHMYECKOM KOHIpecce B
bproccene. E. Bapmunr 0COOEHHO TIOMYEPKUBAET, YTO JKH3Hb PACTCHH TPOTEKAET B
coo0IllecTBax M 4YTO pPacTEHUs CaMU OKa3bIBalOT Oosblioe BAMsHUE Ha cpeay. Kuura E.
Bapmunra crama MOIIHBIM TOJUKOM pa3BuTUsA dkojoruu. OdopmisieTcss ocoboe «mopdooro-
OMOJIOTMYECKOe» HalpaBJICHHE B JKOJIOTMH, KOTOPOE B JalbHEWIEM BBUIMJIOCH B YUEHHE O
KU3HEHHBIX (Qopmax. [IpogomkeHnemM 3TOro HampaBlieHUsl CTajla KHUra Hemeukoro 6oranuka O.
Hpyne «Oxomorus pacrenuii» (1913).

OpHako B Te e TroJbl HaMETWIOCh W JAPYroe HalpaBlieHHE B OKOJIOTMM — TIOMBITKA
00BACHUTL MOp(doJOro-aHAaTOMUYECKHE TPU3HAKH, HMCXOIs U3 (bHU3UOTOTUUECKUX
npoueccoB. Tak, B 1898 r. Boimuia kaura A. [llumnepa «['eorpadus pacrenuit Ha puznoIornueckon
OCHOBE» — OCHOBAaTeJbHas CBOJKA, COMMKAIOIIas HKOJIOTUIO C SKCIEPUMEHTAJbHBIMU HayKaMU,
0CO0EHHO ¢ (U3HOJIOTHEH PACTeHHH. DTO «(DU3MOJIOTHYECKOE HAIpaBICHUE» OCOOEHHO CHIIBHO
BbIpakeHO B pabotax Kiiebca, Hanpumep «O NpOU3BOJILHOM H3MEHEHUU PACTUTENBHBIX (OpM»
(1905), u I'. Jlrongeropaa «BrnusHue KIuMara U MOYBBI Ha KU3HB pactenuii» (1925, 1937).

B 20 B. nanpHelnee yCoOBepIUIEHCTBOBAHUE METOJIOB IKOJIOTMUYECKOTO UCCIEA0BAHHUS TTO3BOJIMIIO
0o0paTUTBCSI K HOBBIM 3KOJIOTMYECKUM (aKkTopaM: JJIMHE CBETOBOTO MEPUOJAA, CIEKTPaIbHOMY
COCTaBY CBETa, PEAKIMH MOYBEHHOT'O PACTBOPA, BIMSHUIO MUKPOIJIEMEHTOB, PACTBOPUMOTO AJIFOMU-
HUS, a30Ta U Jp. YCUJICHHE BO3JCHCTBHUS UElIOBEKAa Ha CPeay BBI3BAJI0O HEOOXOIUMOCTb H3ydaTh
3arpsi3HEHUE BO3/lyXa MPOMBIIUICHHBIMH Fa3aMHU, paaualiei, BRIOpocaMu TsHKEIbIX METaUIOB.

B Awmepuxe (CILIA) B 3T ke 1ol 00JIBIIIOE PACTIPOCTPAHEHUE B AKOJIOTHHU TMOJIY4IHIIO 0c0o00€e
HaIpaBJIeHUE, TaK Ha3bIBAEMOE «YYCHHE O BUAAX-UHAUKATOPAX», T. €. O «PACTEHUSX-TI0KA3ATEIAX)
Pa3IMYHBIX CBOMCTB MOYB (KapOOHATHBIX, IECYAHBIX, TUIICOBBIX, 3aCOJICHHBIX U T. [I.), a MO3JHEE
(Linstow, 1929) — 006 unaMKaTOpax COAEP)KAHKS B MIOYBE ONPEACIEHHBIX XUMHUUECKUX DIIEMEHTOB.
bnaromaps pabore Kiemenrca (Clements, 1920) «PacTeHus-UHAMKATOpPBI», a Takke pabdoTte
Yusepa u Knemenrca (Weaver, Clements, 1929, 1938) «9xomnorust pacteHuit» 0b1s10 000CHOBAHO HC-
I0JIb30BaHUE MPUPOJTHON PACTUTENLHOCTH JIJIsl MHIMKAIIMH YCIIOBUN POU3pacTaHus PacTeHUl (X0Ts
MoA0OHOTO poja paboThl ObLIM HavaThl 3a70iro 10 3toro b. A. Kemnepom). Hano ykazats, uto ¢
caMoro Hayajia aMepUKaHCKHE YYCeHbIE TIOHUMAIH IKOJIOTHIO B OYEHb HIUPOKOM IIJIaHe, BKIIOYas B
Hee U (PUTOLIEHOJOrHMIO. DTO BO MHOTOM OTHOCHTCS W K COBPEMEHHOH 3apyOexHOM
(«aHTTIOS3BIYHOI) IKOJIOTHH.

CBoumu myTsSMHU pa3BHBajach 3kojorus B Poccum.

[Tpodeccop MockoBckoro yHuepcutera Kapn ®panumeBunu Pynpe (1814-1858) mimpoko
IponaraHupoBail He0OXOAUMOCTh Pa3BUTHSA 0COOOT0 HAIPABICHHUS B 300JI0TMH, MOCBAMIEHHOTO
BCECTOPOHHEMY M3YYCHHMIO U OOBSICHEHHUIO U3HHU >KUBOTHBIX, UX CJIOXHBIX B3aUMOOTHOILIEHHH C
OKpYXarolluM MHpOM. Pynbe mnoguépkuBasl, YTO B 300JIOTUM Hapaay ¢ Kiaccudukanuei
OTJENBHBIX OPraHU3MOB HY)XHO NPOMU3BOJIUTH «pa3bop siBIeHMN oOpaza xusHu». IIpm sTOM
CllelyeT pa3iauyaTh SBJICHUS XU3HU ocoOu (BBIOOp M 3amacaHue MHIIM, BBIOOp U MOCTpOiiKa
KHUIIUILNA U T.JA.) U «IBJICHUS KU3HU 001Iei» (B3aUMOOTHOILIEHUE POJIUTENICH U TOTOMCTBA, 3aKOHBI
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KOJIMYECTBEHHOIO0 Pa3MHOXEHHUS >KMBOTHBIX, OTHOIIEHHE K JKMBOTHBIM TOTO € BUAA JPYTUX
BUJIOB, OTHOILICHHS JKUBOTHBIX K PAcTEHHSM, IMOYBE, K (PU3MUECKUM YCIOBUSAM cpeabl). Hapsmy c
3TUM CJEIyeT CIELUAIbHO HU3y4yaThb NEPUOJUYECKHUE SIBICHMUSI B JKU3HU JKUBOTHBIX — JIMHBKY,
CIISTYKY, CE30HHbBIE IIEPEMELICHMUSL.

B 1868 r. H. ®. JIeBakOBCKHUIA MUILIET IUCCEPTAIMIO, COJCPKAILYIO IEPBBIE PYCCKHUE YKOJIOTHUYE-
CKHUE, HE TOJIbKO OINHCATENIbHbIE, HO U AKCIIEPUMEHTAJIbHbIE UCCIIeI0BaHMs. Jlaneko npo BUHYIN HE
TOJIBKO (PM3UOJIOTHIO, HO ¥ 9KosoThio padotsl K. A. Tumupssena.

upokue nouBeHHO-O0TaHMYECKHE HUCCiIeIoBaHus B Poccun KOHIA IPOIJIOro U Havyasla Hallero
BEKa CIIOCOOCTBOBAJIM HE TOJBKO 3apOXKICHHIO (UTOICHOJOTUM KaK TaKOBOH, HO U
dbopmupoBaHu MHOTUX Hkonorudeckux wuneir II. A. KocterueBa, A. A. M3mawmnbckoro, B.
B. JlokxyyaeBa 0 B3aUMOCBSA35IX MEXKIY PACTEHUSIMHU U MOYBOW. PaboTamMu cOTpyIHUKOB U YUEHUKOB
B. B. JloxyuyaeBa OblIM BBIICHEHBl MHOTHE 3aKOHOMEPHOCTH pacHpelesIeHHs pacTeHUud u
pPacTUTENBHBIX TIPYNIHUPOBOK B 3aBUCUMOCTH OT HCTOPUYECKHX, a TaKKe€ COBPEMEHHBIX
KJIMMaTUYECKUX U MOYBEHHBIX YCIOBUM CYIIECTBOBaHUA. BONBIION BKIIAJ B Pa3BUTHUE COBETCKOU
skonorun BHec akameMuk b. A. Kemmep. OH ocHOBanm B 9KOJOTHUM 0CO0O€ HaIpaBiICHUE —
«IMHAMHUYECKYIO IKOJIOTHIO», KOTOpasi TpeOyeT paccMaTpUBaTh 3KOJOTMYECKHE THUIIbI paCTEHUI He
B CTaTHKe, a B UX ABmkeHuu. Hakonen, b. A. Kemnep Bcerga mpusbiBall K TECHOM CBA3M MEXKIY
«QKOJIOTHYECKON (U3MOIOTHEeH», H3ydalolled Npolecchl B pacTeHUAX Ha (QoHe cpenbl, u
«(huznomoruyeckoi HSKoJOTHEeH», B ILEHTPE BHUMAaHHMS KOTOPOM CTOUT BCE pACTeHHE Kak
Mpe/ICTaBUTENb JAaHHOTO BU/Ia B JAHHOM cpejie, B MPOIIEcce CBOETO OHTOTeHe3a U (puiIoreHesa.

BrnocnenctBun skosoruueckas (gusuosorusi pazsuBaiach B Tpynaax JI. A. VBaHoBa (BiusiHHE
cseta), H. A. MakcumoBa (3acyxoycroitunBocts), B. H. Jlrobumenko, A. A. Huuunoposuua, O. B.
3anenckoro, B. JI. Bo3snecenckoro (3kosorust potocunresa), . . TymanoBa (MOpO30CTONKOCTH),
IT1. A. T'enkenst (coneyctoiunBocth). B kmaccmueckux Tpymax B. H. CykadyeBa pa3BHBaioch
9KOJIOTUYECKOE HaNpaBlIeHHWE B (UTOLEHOJOIMH M OMOTEOLICHOJIOTHH, 3aJ0XKEHHOE elle
3amedaresnbHpIMU padoTamu . @. Mopo3oBa B ero «YueHuu o jiece». bobiioit BKkiaa B pa3BuTHE
skonorun BHecnu JI. I'. Pamenckmit m A. II. llleHHWKOB, OCOOEHHO B W3YYECHHE JYTOBBIX
pacTeHui.

[locnenHue necATHUIIETHS XapaKTEPU3YIOTCS OYpHBIM POCTOM 3KOJIOTMYECKUX HCCIEeIOBaHUN
IIOYTH BO BCEX CTpaHax. ITO CBA3aHO C UPE3BbIYANHO 000CTpUBILIEHCS MPoOIeMOil OXpaHbl Cpebl,
C pa3BUTHEM OTAEIbHBIX CTpaH U T. A. B 60-e roasl nmpousonuio oObeIMHEHUE TOYEK 3PEHUs
9KOJIOTOB PA3HBIX ILIKOJI U HAIIPABJIEHUM IO OCHOBHBIM BOIIPOCAM, HAyaloCh YHU(HUIMPOBaHHE
NOHATUM U TepMUHOB. Celidyac MHOTAA BBLAEISIOT KOJMYECTBEHHYIO HKOJIOTHIO (CTAaTUCTHKA,
KjIaccu(uKanys, OpAMHALMS), HKOJOTHI HSKOCUCTEM  (NMPOLYKTHUBHOCTb, LENHM IUTaHHUA,
OMO’HEpreTHKa, MOJICIMPOBAHHUE, CUCTEMHBIN aHANIN3), AyTIKOJIOTHIO, (PH3HOIOTHYECKYIO SKOJIOTHIO,
TEHAKOJIOTUIO, TOMYJISALMOHHYIO 5KOJIOTMIO, TPOIMHMYECKYIO JKOJOTHIO, JKOJOIHMIO, CBS3AHHYIO C
AHTPOIIOTEHHBIM BIIMSHUEM, JKOJIOTHUIO 4eloBeka U T. A. OIHAKO CTpyKTypa HOBOW M CTapoy
9KOJIOTMM IO CYIECTBY COBIAAAIOT, HO MEHSIOTCS JIMILb MCIIOJIb3YyEMBIE METOJIbl, OCHAILIEHHOCTb
UCCJIEIOBAaHUM U T. 1.

JIEKIIMS 5.
OCHOBHBIE 3AKOHOMEPHOCTH JIEHCTBHUS DKOJOT MYECKUX ®AKTOPOB HA
OPTAHU3MBL CIHELIU®UKA ®AKTOPOB DKOJIOTUU

CYH_ICCTBOBaHI/Ie 1100010 opraHusmMa, WJINW TpylnIbl OPraHUu3MOB 3aBUCHUT OT KOMILJICKCA
OHpe,Z[eJIéHHI)IX YCJ'IOBI/Iﬁ NN Q)aKTOpOB Cpeabl, CpCAu KOTOPBIX BBIACIAIOT 8.6I/IOTI/I‘leCI(I/Ie,
OMOTHYECKHUE U AHTPOIIMYCCKHUE, a4 UX COBOKYITHOCTb — 3KOJIOTUYCCKUC (baKTopBI Cpcabl.

OKOJOTUYCCKUMN (baKTOD — 3T0 NMH000E YCJIOBUC CPEABI CIIOCOOHOE OKa3bIBaTh npsaMoec HJIH
KOCBCHHOC BJIMAHUC HA XHUBBIC OPraHU3Mbl, XOTH Obl Ha MMPOTAKCHUN OJHON U3 (1)3.3 ux
HHAUBUAYAJIBHOTO PA3BUTHUS.

OKOJIOTUYECKHE (I)aKTOpLI BO3ﬂ€ﬁCTByIOT Ha KUBBIC OPTaHHU3MBbI PA3JINIHO:
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1. VYcrpaHsist HEKOTOpble BUIBI C TEPPUTOPUI (KIMMaTHUYECKHE U (PU3UKO-XMMHUYECKHE
0COOEHHOCTH KOTOPBIX MM HE TMOAXOIAT) U, CIEI0BAaTeNbHO H3MEHssA HUX Treorpaduyeckoe
pacrpoCcTpaHeHHE.

2. N3meHss 1o J0BUTOCTh U CMEPTHOCTD PA3HBIX BUJIOB IIYTEM BO3JCHCTBUS HA Pa3BUTHE
KQ)KJIOT'O U3 HUX U BBI3bIBASI MUTPALIUH, T.€. B HA INIOTHOCTD ITOIYJISLIAMN.
3. CriocoOCTBysl TMOSIBJICHUIO AIalTUBHBIX MOAM(DUKAIUI: KOJIMYECTBEHHBIX HW3MEHEHHN

oOMeHa BEUIECTB M TAKMX KAaUYeCTBEHHBIX M3MEHEHWH, KaK Jauanay3a, 3UMHSS U JICTHSS CIITYKH,
(boToTIepHOMUECKUE PEAKINH U T. JI.

Dkosorndeckne GaKTOpbl ACTIATCA Ha AOMOTHUYECKHIE, OMOTHYECKHE U aHTPOITMYECKHE.

Abuomuueckumu (GaKTOpaMu Cpeabl Ha3bIBACTCS COBOKYMHOCTh YCIOBHH HEOPraHUYeCKOM
Cpenbl, BIUSIONIMX Ha OpraHu3Mbl. AOHOTHYEeCKHEe (DAaKTOPBI IENATCS HA XUMHYECKHE (XUMUYECKUN
cocTaB aTMOC(Epbl, MOPCKUX ¥ TIPECHBIX BOJ, MOYBBI MJIM JIOHHBIX OTJIOKEHHIA) ¥ (PU3NIECKUE WITH
KIIUMaTH4eckue (TemmepaTypa UM BIQXHOCTh  BO3/yXa, OCAJKH, CHEXHBIH  IOKpOB,
OapoMeTpuYeCcKoe JTaBJICHHE, BETEP, JTyUHCTas U TeruioBas sHeprust CoiaHIa u Jip.).

KnumaTtnueckue (akTopbl OKa3bIBalOT HA OPraHU3Mbl KaK HEMOCPEACTBEHHOE, TaK U KOCBEHHOE
BiusiHue. VI3BECTHO, UTO OT KIMMAaTHYECKUX YCIOBHM 3aBUCHUT pa3BUTUE pacTUTEIbHOCTU. BmecTe
C TEM MECTHbI€ YCJOBHUS OKa3blBAalOT CYIIECTBEHHOE BIMSHHE Ha Kiumar. B uacTHOcTH, 3TO
OTHOCHUTCS K paCTUTENIbHBIM COOOIIeCTBaM, KOTOPbIE CHIIBHO U3MEHSIOT MUKPOKIMMAT.

BruoTtnuecknmu _pakTopamMu cpensl Ha3bIBaeTCSI COBOKYIMHOCTh BIUSTHHI, OKa3bIBA€MBIX Ha
OpraHu3Mbl  KU3HEICSITEIBHOCTHIO JPYTUX OPraHU3MOB. OTH BIHMSHHAS HOCSAT  CaMBIi
pazHooOpa3Hblii xapakTep. JKuBble CyliecTBa MOTYT CIYXUTh HCTOYHHUKOM IHIIU IJI JPYTUX
OpraHM3MOB, SBISATHCA Cpelod oOOuTaHMUs, CHOCOOCTBOBATH HUX PAa3MHOMKEHHUIO, OKAa3bIBaTh
XUMHUYECKOe (TOKCHMHBI OaKTepuii), MEXaHUYeCKOe U JIpyrue Bo3jaencTBud. JlelicTBue OMOTHUECKUX
(dakTopoB mposBisAeTcs B (opMe B3aMMOBIUSHUS JKUBBIX OpPraHU3MOB JApyr Ha apyra. Hampumep,
pacTeHusl BBIICNSAIOT KHUCIOPOJ, HEOOXOAWMBIM [UIs JbIXaHWUSI JKUBOTHBIX, a >KHUBOTHbBIE
ofecneunBaroT MOCTYIUIEHUE B aTMOc(hepy YIIeKUCIOro ra3a, KOTOPbId MCIONIb3yeTCsl paCTEHUSIMHU
B mporecce (orocuHTe3a. JleiictBue OMOTHYECKHX (HDaKTOPOB CpEIbl MOXET OBITh HE TOJBKO
HEMOCPEJCTBEHHBIM, HO U KOCBEHHBIM, BBHIPAXKasACh B U3MEHEHHUH YCIOBUI OKpYXKarollel HEKUBOU
MIPUPO/IbI (HalpUMeEp, B3AUMOOTHOIIICHUSI OHJIATPHI U BBIXYXOJIN).

AnTtponnyeckuii gakTop. B cCOBpeMEHHBIX YCIOBUAX AEUCTBUE (AKTOPOB OKPYKAIOUIEH CpeIbl
4acTo OIpeneNseTcss He MPUPOJHON 0OCTAaHOBKOM, a TEMU U3MEHEHHUSIMH, KOTOpPble BHECEHBI B HEE
YeJI0BEKOM.

Bes paznooOpasHasi 1esTelnbHOCTh YelIOoBeKa, KOTopas MPUBOAUT K M3MEHEHHUIO MPHUPOJBI Kak
cpenbl OOMTaHMSI BCEX JKMBBIX OPraHU3MOB WJIM HEMOCPEICTBEHHO HAa MX JKU3HU, HA3bIBACTCS
aHTponnyeckuM Qaxtopom cpeabl. [Ipuuém nedarenbHOCTh YeoBeKa MOKET OKa3bIBaTh Ha MPUPOIY
npsIMO€ WJIM KOCBEHHOE Bo3jaeicTBUe. K mpsiMOoMy BO3JIEHCTBUIO OTHOCSTCS HCTpeOiieHue,
Pa3MHOXEHHE M PACCEICHHME YEJIOBEKOM KaK OTAEIbHBIX BHUJIOB XKMUBOTHBIX M PACTEHHi, Tak U
1enbix 6uoreHo3oB. KocBeHHOE BO3EICTBIE OCYIIECTBISETCS MyTEM U3MEHEHHSI Cpeibl OOUTaHUS
OpPraHU3MOB: KJIMMAaTa, peXuMa peK, pacraiika 3eMeib 1 T.1.

B Hactosimiee Bpemsi BIMSHHE 4YeJOBEKa HAa MPUPOAY B 3HAYUTEIBHOW CTENEHH YTPATHUIIO
JIOKAJNbHBIN XapakTep W UMeeT TiobanbHOoe pacnpoctpaHeHue. K cokanaeHuro, 3T0 BIMSHHUE 4Yale
BCEro MMeeT HEeraTMBHOE 3Hau€HHEe M OTPHUIATENbHO CKa3blBAETCS HA Pa3sBUTUU KMBOTHOTO M
PacTUTENILHOTO MUPA, YUCTOTE aTMOC(EPHOTO BO3AyXa U KAUeCTBE MPUPOIHBIX BOJ.

Yucnao sSKoNIOrHYeckux (akTOpOB, KOTOPHIE MOXHO BBIJICIUTh OYEHb BEIMKO MU MOXET
MOKa3aThCsl, YTO HET HMKAKOM BO3MOXKHOCTH OLIEHUTh BO3JeicTBHME MX Ha opranusM. OJHako
paccMOTpeHHe KOHKPETHBIX CUTYaIMi MOKa3bIBaeT, YTO MHOTHE (PAKTOPHI WIM BOOOLIE HE BIUSIOT
Ha M3y4aeMble OPraHU3MBbl, WU )K€ BIMSHUE UX HACTOJIBKO cl1aboe, YTO UM MOKHO IpeHeOpeyb.

Crnenyer OTMETHUTB, YTO OJWH M TOT ke (DaKTOp cpelbl UMEeT Pa3IUYyHOE 3HAUYEHUE B JKU3HU
COBMECTHO OOMTAaIOIIMX OpPraHW3MOB pa3HbIX BHJOB. Hampumep, CHIBHBIA BeTep 3UMOM
HeOJIaronpusATeH A KPYINHBIX, OOMTAIOUIMX OTKPBITO XMBOTHBIX, HO HE JeicTByeT Ha OoJjee
MEJIKMX, KOTOpPbIE YKPBIBAIOTCSI B HOpax WM moJ cHeroMm. CojeBOW cOCTaB IMOYBBI BAKEH IS
MUTaHUS pacTEeHUH, HO Oe3pa3iryeH i OOJIBIIMHCTBA HA3eMHBIX KUBOTHBIX.
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@aKTopbl cpeibl MOTYT H3MEHSTHCS BO BpeMeHH. MI3MeHeHns: MOTyT ObITh:

1. PerynsipHo-niepuoIM4eCKUMH, MEHSIOMIMMU CHIIy BO3JICHCTBUS B CBSI3U CO BPEMEHEM
CYTOK MJIM CE30HOM T'0/1a WJIM PUTMOM NPUIIMBOB U OTIMBOB B OKEaHE.

2. HeperynsapusiMu, 0e3 4E€TKOW NEpUOIUYHOCTH, HANpUMEP, HM3MEHEHHS TOTOIHBIX
YCJIOBHI B pa3HbIE TO/bI, ABJICHHUS KaTaCTPO(PUUECKOTO Xapakrepa — OypH, JTUBHH, OOBAJIbI.

3. HanpaBieHHBIMH Ha TPOTSDKEHHH JUIMTENBHBIX OTPE3KOB BPEMEHH, HAmpuMmep, Mpu
MOXOJIOJITAHWH, WM TOTEIUICHUH KJIMMaTa, 3apacTaHWH BOJOEMOB, IOCTOSSHHOM BBINIAcCe CKOTa HA
OJTHOM U TOM XK€ YJacTKe.

HecmoTtps Ha Oompiioe pa3HooOpas3ue SKOJIOTHIECKUX (PaKTOPOB, B XapaKTepe UX BO3ICHCTBUS
Ha OPraHU3MbI M B OTBETHBIX PEAKIHAX KUBBIX CYIIECTB MOKHO BBISIBUTH PSi OOIIHX
3aKOHOMEPHOCTEH.

1. 3akoH _ontumyma. Kaxnaplii (akrop uMeeT JMIIb ONpPEAeNEHHbIE  IPEEIIbl
MOJIOKUTEITFHOTO BJIMSHUS HAa OPraHW3MbI. Pe3ynbraT AeHCTBHS mepeMeHHOro (hakTopa 3aBHUCHT
MpeXJIe BCEro OT CWiIBl ero mposiBieHus. Kak HemoctaToyHoe, Tak M HM30BITOYHOE JECTBHE
(dakTopa OTpHILIATENbHO CKa3bIBa€TCd Ha JKU3HEAESITENbHOCTH ocoOed. bnarompusitHas cuna
BO3/ICHCTBUS HA3bIBACTCS 30HOW ONTUMYMa HKOJOTHYECKOTO (haKTopa WM MPOCTO ONTUMYMOM JIJIsSt
OpraHu3MOB JIaHHOTO BHUAa. UeM cCHiIbHEE OTKIOHEHHWE OT ONTHUMYMa, TeM OOJIbIIE BBIPAKEHO
yTHETaroIIee AeUCTBUE JAaHHOTO (haKTopa Ha OPTaHU3MBI (30HA MECCUMYMa).

MakcuMaabHO M MHHUMAIIBHO TEPEHOCHMEBIE 3HaueHHs ()aKTopa — ATO KPUTHUYECKHE
TOYKH, 32 TPe/IeTaMU KOTOPBIX CYIIECTBOBAHUE YK€ HEBO3MOXKHO, HACTYIAET CMEPTh.

[Ipenensl BBIHOCIMBOCTH MEXKIAY KPHUTHUYSCKHMMH TOYKAMH HAa3bIBAIOT JKOJOTHYECKOU
BAJICHTHOCTBIO JKUBBIX CYIIECTB MO OTHOIICHHUIO K KOHKPETHOMY (DaKkTOpPy Cpembl. IKOJOTUUECKON
BAJICHTHOCTBIO  BUJa OOO3HA4YalOT €ro  CIOCOOHOCTh  3aceisiTh  pazIU4Hyl0  Ccpeny,
XapaKTepHU3YIOIIYIOCsS OOIbIIMMHU WIIM MEHBIIMMHU W3MEHEHUSMHU 3KOJIOTHYEeCKHX (QakTopoB. Bun c
HU3KOM HKOJIOTUYECKOW BaJEHTHOCTbIO MOXET BBIHOCUThH JIMIIb OTpPaHUYEHHbIE BapUalluu
9KOJIOTUYECKHUX (PaKTOPOB, €r0 HA3BIBAIOT CTCHOTOMHBIM (HMJIM CTEHOOMOHTHBIM). Buj, crocoOHbIH
3acemATh OUYEHb Pa3IMYHble MECTOOOUTAHUS MJIM MECTOOOUTAHUS C OUYEHb PA3IMYHBIMU YCIIOBUSIMHU
Ha3bIBAIOT DBPUTOMHBIM (MJIM IBPUOMOHTHBIM). ECIIM 3TH MOHATHSI OTHOCSTCS K TakuM (pakTopam,
KaKk TeMIleparypa, COJEHOCTh, MHUIIA, TO BHUAbI HA3bIBAIOT CTEHOTEPMHBIMH, ABPUTEPMHBIMU,
CTCHOTQJIMHHBIMH, SBPUTATMHHBIMU, cTeHO(daramu u sBpudaramu. B cpene, rae skonoruueckue
(dakTophl mperepneBarOT OoNbIINEe W3MEHEHUs, ¢ayHa, OObIYHO OeaHA BHJIAMHU C TOBBIIMICHHON
9KOJIOTMYECKON IUIacTUYHOCThI0. Ho pacmpocTpaneHue KUBBIX OPraHU3MOB HEJb3sl OOBACHUTH
OJIHOM IMIIb SKOJOTMYECKON BaJleHTHOCThbIO. CleayeT NpUHUMATh BO BHHUMAHUE U JIpYTrHe
MIPUYMHBI, TaKHe, KaK re0JIOTUYEeCKasi UCTOPHS, BO3MOKHOCTU MACCUBHBIX U aKTUBHBIX MUTPALIUH,
CIOCOOHOCTH K Pa3MHOKEHHUIO U T.I. KpoMe Toro, nmpeaensl BBIHOCIUBOCTH OJJHOTO U TOTO K€ BUA
MOTYT U3MEHSTHCS B 3aBUCUMOCTHU OT €r0 Teorpaduiyeckoro pacpoCTpaHEHUsI.

Heoonosnaunocms deticmeusi pakmopa Ha paszuvie IKo102udeckue QyHKyuu.

Kaxnpiii sxomoruueckuit ¢GakTop HEOJUHAKOBO BIMSET Ha pasHble (PYHKIUU OpraHu3Ma.
OnTumMyMm i OJHHUX MPOIIECCOB MOXKET SIBJISIThCA MECCUMYMOM i Apyrux. Tak, TemmepaTrypa
Boznyxa oT 40 1o 45*C y X0I0AHOKPOBHBIX >KHBOTHBIX CUJILHO YBEITHYHUBAECT CKOPOCTH OOMEHHBIX
MPOLIECCOB B OpraHu3Me, HO TOPMO3UT JBUraTeIbHYIO AKTUBHOCTh, M JKHBOTHBIE BIIAJalOT B
TEIuIoBoe oleneHenue. Jns MHOruX pbl0 TemmepaTypa BOJIbl, ONTHMajibHas IS CO3PEBAHUS
MOJIOBBIX TMPOAYKTOB, HEOJArompusaTHa Ui HKPOMETAHHUS, KOTOPOE IMPOUCXOAUT NPH JPYrom
TeMIepaTypHOM MHTEpBaJe.

KuzHeHHbII UK, B KOTOPOM B ONpEIEIEHHbIE NEpUOJbl OPraHU3M OCYIIECTBISAET
MIPEUMYIIECTBEHHO T€ WM HHble (pyHKUIMU (IUTaHUE, POCT, Pa3MHOXKEHHUE, pacceleHue u T.II.),
BCErJla COIJIaCOBaH C CE30HHBIMU HM3MEHEHUSAMH KOMIUIeKca (akTopoB cpenpbl. [loaBmxHbIE
OpraHu3Mbl MOTYT TaK)K€ MEHSTh MeCTa OOMTaHUS JJS YCIEUIHOTO OCYHIECTBICHMS BCEX CBOMX
KU3HEHHBIX ()YHKIIHA.

Cnenyer cka3aThb, YTO CTENEHb BBIHOCIMBOCTH, KPUTHMYECKHE TOYKH, ONTHMAlbHAs H
neccuMaibHas 30HBI OTJENBHBIX 0COOEH HE COBMAZAlOT. JTa U3MEHUMBOCTb ONpEIENseTcs Kak
HACJIe/ICTBEHHBIMU KadecTBaMU 0co0ell, Tak M IOJIOBBIMH, BO3PACTHBIMU U (DPU3HOJOTHUYECKUMHU
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pazmuuusmu. Hampumep, y 0ab04ku METbHHUYHON OTHEBKM — OJHOTO W3 BPEAUTENCH MYKH W
3€pHOBBIX MPOJIYKTOB — KpPUTHYECKass MHUHUMalbHAas Temmeparypa ais rycenun —7*C, s
B3pocibix popm —22*C, a aus sur —27*C. Mopo3s B 10*C ryOouT ryceHul, HoO He ONaceH Ui UMaro
n saun storo Bpeautens. CienoBaTENbHO, 3KOJOIMYECKas BAJIEHTHOCTh BMJA BCErja LIMpe
HKOJIOTUYECKOH BaJICHTHOCTU KaXKJI0M OTJENBHONW OCOOH.

Habop 5K0I0THYECKUX BAJICHTHOCTEH IO OTHOUICHHIO K Pa3sHBIM (haKTOpaMm Cpeibl COCTABIISET
DKOJOTMYECKHUM CIIEKTP BUJA.

Kaxnpii BuI cnienuduyueH MO CBOMM DKOJIOTHYECKUM BO3MOXKHOCTAM. Jlake y ONM3KUX IO
crmoco0aM aJanTald K Cpelae BUIOB CYHIECTBYIOT pPa3id4usi B OTHOIICHWH K KaKUM-JHOO
OTIENEHBIM (haKTOPaM.

[IpaBuyio 3KOJIOrMYECKON WMHIMBUIAYAIbHOCTU BHJIOB _c(opMynHpoBan pyccKud OOTaHHK
JL.T.Pamenckuit (1924) mpuMEHHUTENBHO K pACTEHHSIM, a 3aTeM OHO OBLIO TMOATBEPIKICHO U
300JIOTMYECKUMU UCCIIEJOBAHUSIMH.

Bzaumooeiicmeue sxonocuueckux gpakmopos.

HccnenoBanus mokasanu, YTO B3aUMOJICHCTBHE MEXIY JBYMS WM HECKOJBKUMHU (akTOpamu
Cpelabl MOKET U3MEHUTh INPEJeNibl BBIHOCIMBOCTH [0 OTHOUIEHHIO K 3TUM (akropaM. ITa
3aKOHOMEPHOCTh MOJy4HJia Ha3BaHME B3auMojeucTBus QaxTopoB. Hampumep, sxapy nerde
MIEPEHOCUTh B CYyXOM, a HE BO BJIQXKHOM BO3/yXe. YIpo3a 3aMep3aHus 3HAYUTENIbHO BBILIE MpPU
MOPO3€ C CHJIBbHBIM BETPOM, 4eM B O0€3BETPEHHYIO MOroAy. T.0. OJIUH U TOT k€ (PaKTOp B COYETAHUU
C IpYrUMH OKa3bIBAE€T HEOIMHAKOBOE IKOJIOIMUECKOE BO3ACHCTBHE.

CreneHb BO3JIEHCTBUS SKOJIOTMUECKHUX (DAaKTOPOB HA OpraHu3Mbl W TOMYJSLUU BeCbMa
paznuuHa. [losToMy mpu WX aHanM3e HEOOXOIMMO BBIICTATH Hambosee 3HauuMmble. M3 mepeuns
9KOJIOTMUECKUX  (AaKTOpPOB  JIIOOOM  (akTOp MOXKET BBICTYHNaThb KaK  JIUMUTUPYIOUIUH
(orpaHWYMBAIONINI), €CTM OH OTCYTCTBYET (HampuMmep, KUCIOPOJ B BO3IyXE), HAXOIAUTCS HUKE
KPUTHYECKOTO YPOBHS MM MPEBOCXOAUT MAKCUMAIBHO BBICOKHI YPOBEHB.

Jlumumupyrowum Ha3bIBaeTCs TaKOW (PaKTOp, KOTOPBIM CTaBUT paMKH JUIsl MPOTEKAHUS KaKOTO-
60 mpolecca, SBICHUS WK CYIIECTBOBaHMS OpraHu3Ma, BUJa, COO0IIecTBa.

OrpannuuBaronige (GakTopbl Cpelbl OMPENestoT reorpaduyecKkuid apean BUAA. JTO CIEayeT
YUUTBHIBaTh MPHU aKKIMMaTH3alUU BUIOB. UTOOBI OMpENeNnTh, CMOKET JHU BHUJ CYIIECTBOBATH B
JAHHOM reorpauueckoM peruoHe, Hy>)KHO B MEPBYIO OYepe/b BBISICHUTb, HE BBIXOJAT JIM KaKHe-
60 (GakTopbl cpeAbl 3a MpeAenbl €ro IKOJIOTHYECKOM BaJleHTHOCTH, OCOOEHHO B Hamboiee
YS3BUMBIN NIEPUOJT PA3BUTHSL.

XoJa KM3HM OpPraHU3MOB HE HapylIaeTcs, eclii Bce abuoTHueckue (HaKTOpbl JEHCTBYIOT B
MPUBBIYHBIX JJI1 Opranusma npenaenax. OJHaKO KapTUHA PE3KO MEHSETCS, €CIM BEJIMYHUHA OJHOTO
u3  (QakTopoB HaAuyHET yMeHbIIaTbcd. JKHU3HEHHOCTh  OpraHm3Ma  OydeT  CHHIXKAThCS
MIPOMOPLHUOHAIBHO (PAKTOPY, BEIMYMHA KOTOPOTO CTPEMUThCA K MUHUMYMY. Unes o Tom, 4To
BBIHOCITUBOCTh OpraHM3Ma OINpEAesseTCs] caMbiM CIa0bIM 3BEHOM B LIEMHU €ro 3KOJOTHYEeCKHX
notrpeOHoOcTel BrepBbie OblIa BbicKazaHa XUMHUKOM FOctycom JIn6uxom B 1840 rony u nomyuumna
Ha3BaHWe «3akoH MuHHMyMa». CornacHo FJ.JIubuxy «Poct pacteHuil oOrpaHHUYMBaeTCs
3JIEMEHTOM, KOHILIEHTpPAlUs KOTOPOro JEXHUT B MHUHHMYME». OH YCTaHOBWIJ, 4YTO pa3BUTHE
pacTeHMii 3aBUCUT HE TOJIBKO OT TE€X XUMHUYECKHX JJIEMEHTOB, WIM BellecTB (T.e. (akTOpOB),
KOTOpBIE NMPUCYTCTBYIOT B JIOCTaTOYHOM JJIsI OpraHM3Ma KOJUYECTBE, HO U OT T€X, KOTOPBIX HE
xBaraeT. Hanmpumep, U30bITOK BO/IBI MJIM a30Ta HE 3aMEHSET HeJocTaTKa 0opa MITH XKelle3a, KOTOphIe
0OBIYHO MPUCYTCTBYIOT B MOYBAX B MUKPOKOJIMYECTBAX.

3aKOH MMHHMMYyMa CIIpaBEAJIUB HE TOJIBKO JJIS pPacTeHHil. M3BECTHO, UTO 37J0pPOBbE YEIIOBEKA,
omnpenensercs crnenupuUecKUMH BellecTBaMU (BUTAMHUHAMHU), KOTOpPble OOBIYHO MPUCYTCTBYIOT B
OpraHM3Me€ B HUYTOKHOM KOJIM4ecTBE. Eciu copepikaHue 3TUX BELIECTB CHUKAETCS 3a IPEIEIIbI
JOMyCTUMOIO0 MHHMMYMA, TO YeJIOBEK JOJDKEH KOMIIEHCHPOBATH MX HEIOCTATOK YNOTpeOIeHHEM
BUTaMHUHOB WJIX MUKPO3JIEMEHTOB.

Cnyctss 70 ner amepukaHckuii yuénelii B. Ilendopa mokaszan, 4To HE TOJBKO BEIIECTBO,
MPUCYTCTBYIOLIEE B MUHUMYME, MOKET OIPENeNIATh YpOKail WM KHU3HECIIOCOOHOCTh OpraHn3Ma,
HO ¥ M30BITOK KaKOTO-TO 3JIEMEHTa MOXET MPUBOJAUTH K HEXKEJIaTeIbHBIM OTKIOHEHUSIM.
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Hanpumep, n30bITOK PTYTH B OpraHu3Me 4eJOBeKa 10 OTHOIIEHHIO K HEKOTOPO HOPME BBI3BIBAET
TsOKENBIe  (PyHKIMOHANBHBIE paccTpoiicTBa. Ecim mpu HemocrtaTke BOJABI B TMOYBE 3aTPYAHEHO
MUHEpAIbHOE MMTaHUE PACTEHHI, TO IPU N30BITKE BOJIbI BOBMOXKHO 3a/IbIXaHUE KOPHEH, 3aKUCaHHe
IIOYBBI.

CnenoBarenbHO MPOLBETAHWE OPraHM3Ma OIPAaHMYEHO 30HAMUM MUHUMyMa M MakCUMyMa
OKOJIOTUYECKUX (aKTOpoB. Tak y KaXIOTO JKMBOTO OpraHu3Ma B OTHOIICHHH PAa3IMYHBIX
HKOJIOTUYECKUX (DAaKTOPOB CYIIECTBYIOT IPEAEIbl BRIHOCIMBOCTH, MEXTYy KOTOPBIMU PACIOaraeTcs
€ro sKosiornueckuii ontumyM. Ha ocHOBe npeacTaBieHuil 0 IMMUTUPYIOIIEM BIUSHUM MaKCUMyMa
Hapsany ¢ wmuHuMymoM Ulendopa chopmynmpoBan 3akOH TOJIEPAHTHOCTH: KaKIBIH BHI
XapaKTEepU3yeTCs CBOEHW TOJIEPAHTHOCTBIO — CIIOCOOHOCTBbIO TIEPEHOCUTHh HEOJIAaronpusiTHbIE
YCIIOBHSI CPEJIBL.

Dkojnorudeckue (hakTopbl Cpeibl OKa3blBalOT Ha >KMBBIE OPraHU3MbI Pa3JIMYHbIE BO3JIEHCTBUS,
T.. MOTYT BIUATh KaK pa3JpakUTENH, BbI3bIBAIOIINE MPUCIOCOOUTEIbHBIE H3MEHEHUS
¢u3noIOrMueckux M OHMOXMMHUYECKMX (YHKUIMH; Kak OrpaHUYUTeNH, OOYyCIOBIMBAIOIINE
HEBO3MOXXHOCTh CYIIECTBOBAHMSI B JAHHBIX YCIOBUSX; KaKk MOJAM(PHUKATOPHI, BbI3bIBAIOIINE
aHaTOMUYECKUE U MOP(OJIOTUYECKUE U3MEHEHUSI OPraHU3MOB; KaK CUTHAJIbI, CBUIETEIbCTBYIOIINE
00 U3MEHEHUX IpYTrux (paKkTopoB.

Hawmnydiee cooTBeTcTBHE MEXAy OpraHM3MaMu U H3MEHSIOIIMMUCS YCIOBUSMHU HENU30€XKHO
MIPeNIoaraeT HeKUi KOMIIPOMHUCC MEXIY MPUCIOCOOIEHNEM K ITepeMEeHaM U CIIOCOOHOCTHIO K UX
MepEKUBAHUIO.

Cy1iecTBYIOT J1Ba OCHOBHBIX CI10c00a, KOTOPHIMH OPraHU3Mbl IPUYPOUYHUBAIOT CBOM PEAKIUU K
W3MEHEHUSAM B OKPYKAIOLIEH Cpelie:

. H3MeHeHns B OTBET HA U3BMEHEHHUE BHEITHUX YCIOBU;
. PearnpoBanve Ha CHUTHaIBHBIN (aKTOp, MPEABOCXUIIAIONINNA H3MEHEHHUE BHEITHUX
YCIOBHI.

B Tom citywae, ecnu M3MEHEHHWE YCIIOBUH Cpebl BBIPAXKEHBI ¢1a00, TO HAMIYYITUM CHOCOOOM
MIPHUCTIOCOOJICHUST OPTAaHU3MOB K TaKUM YCIIOBHUSIM SIBIIICTCSI MPSIMOE pearupoBaHue Ha HUX. Jlis
OpraHU3MOB, KOTOPbIE HE MOTYT M30eXaTh HEOJAronmpUsITHBIX YCJIOBHI Hambonee 3(hPeKTUBHBIM
peleHreM mpooJIeMbl BEDKUBAaHUS B U3MEHSIOIICHCS CpeJie MOTYT OKa3aThCsl CE30HHBIC H3MECHEHUS
0COOCHHOCTEH CTPOCHHSI.

JKuBOTHBIC U pacTeHMs BBIHYXKICHBI MPUCIIOCAOINBATLCS KO MHOXKECTBY (PAKTOPOB, IPUIEM ITH
MIPUCTIOCOOICHHUST BBHIPAOATHIBAIOTCS M 3aKPEIUIIOTCS B MPOIECCE DBOJIOIUU U ECTECTBEHHOTO
0TOOpa Ha FTEHETUYECKOM YPOBHE.

DBOJIIOIIMOHHO ~ BBIPA0OTAaHHBIE M HACJICICTBEHHO 3aKPEIUIEHHBIE OCOOCHHOCTH IKUBBIX
OpraHu3MOB, O00ECHEUMBAIONINE HOPMAIBHYIO JKU3HEACATEIBHOCTh B YCIOBHSX JUHAMHYHBIX
IKOJIOTHYECKHX (aOMOTHYECKUX M OMOTHYECKHX) (DAaKTOpOB HA3BIBAOT ajanTanusMu. (OT JjarT.
adapto — npucroco06sio).

OCHOBHBIMHU ajanTanusMu K TeM (akropam, KOTOpble HauboJiee MOJBEPKEHbI W3MCHEHUSIM,
SIBIISTFOTCSI:

° Mopdoorudeckue agantamniuu
° du3noornuecKye aganTalnuu
° [ToBeneHueckue (ITOJOTHUECKHE) aanTaIlUH.
JIEKLIMA 6.
BAKHEWIINE ABUOTHYECKHNE ®AKTOPHI U AJTATITALIMU K HUM
OPIAHHU3MOB

Ilonamue o MUKpOKJUMame.

Knumarnueckue 0CoOEHHOCTH Cpcabl, B KOTOpOﬁ OOHUTAIOT JKHMBBIC OpraHu3Mbl, YaCTHUYHO
3aBUCAT OT pasMepa BHUIOB. TaK, B a(l)pHKaHCKOﬁ CaBaHHC COBMCCTHO JXHUBYT KPYIHBIC
MIJICKOITUTAIOMMEC U HACCKOMBIC. I[J'ISI xcnpa(l)a, KOTOpBIﬁ BO3BBIIIACTCS HAJl 3eMJIEH Ha Ba MCTpa, U
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JUI MYpaBbsl, CKPBIBAIOIIETOCS B T'YILIE TPaBbl, YCIOBUS CPellbl OyAyT COBEPLIEHHO pPa3IMYHBIMHU.
[TosToMy HEOOXOAUMO JTaTh OTIPEICICHNE MAKPOKINMATa, ME30KIMMaTa U MUKPOKIIUMATA.

MakpoknumMar (pernoHajJbHbBIN KIMMAT) €CTh pe3ysbTaT reorpaguyeckoro U oporpapuueckoro
MecTonosoxeHus. I[lpumepoM MOXKET CIyXuUTh KiuMaT Menepckoil HU3MEHHOCTH. OJTOT
MaKpOKJIMMAaT JIOKAJbHO IPETEPIEBAET W3MEHEHHS HEKOTOPBIX CBOHMX KOMIIOHEHTOB, KOTOpbIE
ONPEEIAI0T ME30KINMAT (MECTHBIN KinmaT). Kiumar sieca, ckiioHa X0JiMa — 3TO ME30KIMMaT.

[TonsTHS MaKpo- U ME30KIMMAaTa BOILIM B HAYKy C BBEJCHUEM B IPAKTUKY TOUHOM ammaparypsl,
YCTaHABJIMBAEMOM B CXOJHBIX YCIOBUSX.

Mukpoknumar (SKOKIMMaT YBapoBa) — 3TO KJIMMAaT Ha YpoBHe opraHusma. Ero m3yueHue B
IIPOTUBOIOJIO)KHOCTh MaKpo- UM ME30KJIMMATy JIOJDKHO BBISIBUT 3HaueHHE cpelbl. Ero cBoiicTBa
MOTYT OBITh OOHApPYXEHBI TOJBKO C MOMOINBIO CHEIHAIBHONW annapaTypbl. HekoTopsie areMeHThI
MUKpOKJIMMaTa, Ju00 BBHUIY HX €II€ HEICHOM pOJM, JUOO H3-3a OTCYTCTBUS HEOOXOAUMOM
anmnapaTypbl OCTalOTCS MaJIO WJIM COBCEM HE U3yYEHHBIMHU.

B 3aBucumoctH OT HPOTSHKEHHOCTHM  UCCIEAYEMBIX OMOLIEHO30B  paccMaTpUBaeMble
KIIUMaTH4eckue (akTopbl MOXKHO OyA€T OTHECTH K MAaKpoO-, M€30- WM MHUKPOKIMMATHUYECKUM.
Pacrnipenenenne O60JbIIMX pacTUTENBHBIX (OpMAIMii Ha MOBEPXHOCTH 3€MHOIO IIapa MOJAYUHEHO
MaKpOKJIMMaTy; pa3MeleHUE JIMYMHOK 3J1aTOK, SIBIISIFOIIMXCS Kcuiodaramu, Moja KOpod jaepesa
OTIpEeeNAETCS TOCHOCTBYIOIIUM TaM MUKPOKINMATOM.

['naBHbIE aKTOPBI KIUMATA.
Ocsewennocmn (ceem).

[IpakTHuecku BCs SHEPrUs, MOydaeMas MOBEPXHOCTHIO 3eMiu, ucxoaut oT CoisHna. OT Hero
70 3eMiId JOXOJUT MOTOK JIydei, JAJIMHA BOJIHBI KOTOPBIX HM3MEPSAETCS OT MEHEE YeM ThICSIUHOM
aHrcTpema J0 HECKOJIbKUX ThICSY METpoB. IIpakTHuecku MmoBepXHOCTH 3€MJIM JOCTHUTAIOT TOJIBKO
BUJIUMBIE JIy4Hd, HEOOJIbIIas YacTh yIbTpaduoNeTOBbIX U HHPpaKpacHbIX Tydeil. C 3KoJI0TnYecKoi
TOYKH 3pEHHUs TOJBKO HH(paKpacHble, BHIWMBIE U YIAbTPA(QHUOJIETOBBIE Jy4Yd HIPAIOT
OMOJIOTUYECKYIO POJIb. 3HAYCHHUE JIy4e ¢ OYCHb KOPOTKOHW JJIMHOW BOJIHBI €I Majlo U3BECTHO,
€CJIM HE CUUTATh UX BO3MOKHOM MyTareHHOM CII0COOHOCTH.

KonnuecTBo myuncToit sHeprum, mpoxomsiieid depe3 armocdepy, MPaKTHUYECKA MOCTOSIHHO H
COCTAaBJISIET OKOJIO 2 KaJl/KB.CMXMHH., min 5 X 10* kkan (rae *=20) B rojg Ha BECh 36MHOM map. ITy
BEJIMYMHY MMEHYIOT COJHEYHOW MOCTOSIHHOW. TeM He MeHee BO3MOXKHO, YTO 3Ta IOCTOSHHAs
MOXKET MeHSThCS. JleCTBUTENBHO 3a MOCIEeAHUE TOAbl OTMEUYEHO ycuiieHue sipkoctu ConHia Ha
BeJIMUMHY nopsaka 2%. MakcuMyM 3TOTO YCHUJIEHHs COBIIAJAET C BBICHICH TOYKON COJHEYHOU
aKTUBHOCTH, HaOIromaromeiics kaxaele 11 ner.

Jlo 3eMHOI MOBEPXHOCTU TPHU SICHOM MOTrojie NOXOAUT B cpenHeM 47% COMHEYHOUN pajuaiiuu.
Yactp paauanuu, OTpakEHHOM OT 00JIaKOB, yXOJUT B MHUPOBOE IMPOCTPAHCTBO. Jlpyras 4acTh,
MPUXOAAIIAsACS Ha MHPPAKPACHYIO YacTh CIEKTpa, MOTJIOIIAETCS BOISHBIM MapoOM U Y4acTBYET B
HarpeBaHuu Bo3ayxa. O30H moruomaer O0JbIIYI0 YacTh YIbTpaduoaeToBbIX Hydyeil. Ocraromiasics
COJIHEYHAsl pajuanus JocTturaer 3emid aubo B ¢dopMe IpsMOl, JTUOO paccessHHOW paauariu.
Paccesinue BbI3bIBaeTCS, C OJTHOM CTOPOHBI, MOJIEKYIaMH aTMOC(EpHBIX Ta30B, C APYroi TBEPIBIMU
YacTUYKaMH, HaXOJSIIIMMHCS B BO3JyXe BO B3BEUICHHOM COCTOSHUU. KonuuecTBO moxopsiied 10
3eMiu paguali 3aBUCUT OT MPOJOJDKUTENBHOCTH [HS, Yrja MaJeHUs COJNHEYHBIX Jy4yel u
MIPO3pavyHOCTH aTMOC(hepBHI.

CBeTOBOM NOTOK, JOXOJAMIMKA 1O 3eMJIM COCTOUT M3 TEIMJIOBOrO M3NydeHus (MHQpakpacHble
Ty4d ¥ HeOosblas 4acTb BUJIUMOTO CIIEKTpa), Jydei, oONagaroimnX XUMHYECKON aKTHBHOCTBHIO
(ynbTpaduoseToBbIe Ty4H), U JIyuel BUIUMON 4acTH CIEKTpa.

Bunumsbie aydn (Mbl X Ha3bIBAEM «COJTHEYHBIM CBETOM») COCTOST M3 Jydel pa3HOil OKpacku H
HMMEIOT Pa3HYIO JJIUHY BOJIHBI.

B u3HM OpraHu3MoB BakKHbI HE TOJBKO BUAMMBIE JIyUd, HO U APYTU€ BUIbI JIYUUCTOU SHEPTUU:
yneTpaduoneToBble, HH(paKpacHbIE, SIEKTPOMArHUTHBIE (OCOOEHHO pPAJMOBOJIHBI) M JaXe
MIPOHUKAIOIINE 10 3EMJIM TaMMa- U UKC- U3TyYEHUSI.

Hanpuwmep, yasmpaguonemosvie nyyu ¢ mmnoit BonHbel 0,20-0,30 MK OKa3bIBalOT MOIIHOE
ryOuTeNnpHOE ACWCTBHE HA Pa3IMYHbIe MUKPOOPTAHU3MBI, B TO K€ BPEeMsI JIy4H C JJIUHOU BOJHBI
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0,25-0,30 Mk crmocoOCTBYIOT 00Opa3oBaHWIO BHUTaMuHA [| B JKMBOTHBIX opraHusMmax. llpu mimHe
0,325 MK B KOXe€ 4eJIoBeKa 00pa3yeTcsl 3allUTHBIA MUTMEHT. YIbTpaduosieToBble Ty4n ¢ ATUHOU
Bomabel  0,38-0,40 Mk  oOmamaroT  (OTOCHHTETHYECKOHW  aKTHBHOCTBIO.  JTH TyqH
(ynbrpaduoneroBsie), 0COOCHHO KOTJa OHU MPEACTABICHbI B YMEPEHHBIX J103aX, CTUMYJIHPYIOT
pOCT M pPa3sMHOXKEHUE KIIETOK, CHOCOOCTBYIOT CHHTE3Y BBICOKOAKTHUBHBIX OHOJIOTHYECKHX
COCJIMHEHUH, TIOBBIIAS B PACTCHUSAX COJCpP)KaHWE BUTAMHHOB, AHTHOMOTHKOB, YBEIWYHBAIOT
YCTOMYMBOCTD PACTUTEIBHBIX KIETOK K PA3TUMYHBIM 3a00JICBAHUSM.

Hugppaxpacuvie nyuu BO3AECHCTBYIOT HA TEIUIOBBIC IIEHTPHl HEPBHOW CHUCTEMBI KHBOTHBIX,
OCYIIECTBIISISI TEM CaMbIM y HUX PETYISALUI0 OKUCIUTEIBHBIX MPOIECCOB M ABUTATEIbHBIC PEAKIIUU
KaK B CTOPOHY K MPEANIOYNTAEMBIM TeMIIepaTypaM, TaK U B HAIPaBICHUH OT HUX.

Buoumvle n1yuu MMEOT 04eHb OOJIBIIOE 3HAUEHHE B )KM3HH BCETO OPTaHMYECKOTO MHpa, T.K. C
HUMH CBsI3aHa AKTUBHOCTh JKMBOTHBIX M PAacTEHHWH M TOJBKO B YCIOBHSIX BHIMMOTO CBETa
poTeKaeT (POTOCHUHTES.

Cpemy Bcex JIydei COJTHEYHOTO CBeTa OOBIYHO BBLACISIOTCS JIy4H, KOTOPHIE TaK WJIA HHAYe
OKa3bIBAIOT BJIMSIHUE HA PACTUTENLHBIE OPraHU3MBbI, 0COOEHHO Ha mporecc (POTOCHHTE3a, YCKOPSS
WIA 3aMeUIsAs €ro MpOTeKaHWe. JTH JIydd NPUHATO HA3bIBaTh «(POTOCHHTETHYECKH AKTHBHOMN
pamuanuein» (DAP). Haubonee akruBHbiMu cpeau AP sBisrores opamkeBo-kpacubie (0,65-0,68),
cune-¢puonerossie (0,40-0,50) u Omuskwme yapTpaduonerossie (0,38-0,40). Menbime Bcero
MOTJIOMIAIOTCS KENTO-3€TIEHBIE M TIOYTH HE ToTJIonaroTes nHdpakpacHsie. MHbpakpacHble Tydu, ¢
mmuHOM BosHBI Ooyiee 1,05 MK TpPUHUMAIOT ydacTHe B TEIUIOOOMEHE pacTeHWH H IO03TOMY
OKa3bIBAIOT HEKOTOPOE TIOJOXKHUTEIhHOE BO3JCHCTBHE, OCOOCHHO B MeECTax C HHU3KUMHU
TeMIepaTypamu.

[Tornomenue CBETOBOM HHEPTHHM Yy PACTCHHN OOECIEYMBAETCS pa3HBIMU MHTMEHTaMH. B
3aBUCHUMOCTH OT TOTO, KaKM€ M3 HUX IMPEJICTaBJICHbI, PACTCHUS UMEIOT TOT WJIM MHOW MaKCUMyM
ToTJIONIeHUS. 3eNEHBIe TUTMEHTHI (XJI0pOQHILIHI a,B,c,d) 00ecreunBarOT MaKCUMYM TIOTJIONICHHS B
KpacHOW ® cuHe-(uoneToBod 4vactu crnekrpa DAP, kapoTHHOWIBI MOTJIOMIAIOT YacTh CHHE-
(hUONETOBBIX JIydel, a (UKOIMaHBI OOECTICUMBAIOT TOTJIOMICHUE B KENTOW W 3€JIEHON YacTh
CIEKTpa.

Jlyun pa3HON OKpAaCKH XOPOIIO PA3TMYaIOTCs KMBOTHBIMHU, OCOOEHHO HaceKOMbIMU. OmHU M3
HUX TPU MOCEIICHUN LIBETKOB MPEANOYUTAIOT IPKO OKpAIICHHbIE KpacHbIe WITH KENThIEC (6a00UKn),
Ipyrue BBIOMpArOT Oenble M TOoJIyOble (IBYKPBLIbIE). YCTAHOBJIEHO 4YTO MYPaBbEB pa3apaskact
xKENThIA 11BeT. OCBENIEHHBIC KEITHIM CBETOM, OHU IPOSIBIISIIOT OOJBIION OecroKoMcTBO. [Tuémbl,
MIPOSIBJIAS TOBBIIICHHYIO aKTUBHOCTH K JIy4aM >KENTO-3€JEHBIM, 3eNEHBIM, CHHE-(HOIETOBBIM U
(u1oJIeTOBBIM, HE pEarupyroT Ha KPAaCHBIN, BOCIIPUHUMAS €r0 KaK TEMHOTY.

Nwmes pasHylo UIMHY BOJH B CBOEM CIEKTpE, CBET IMO-pa3HOMY JACWUCTBYET HAa OPraHU3MBI.
[ToaToMy B XapakTepUCTHKE CBETa KaK JKOJIOTMUECKOTO (hakTopa COCTaB €ro HMMeeT BechMa
CylIlecTBeHHOE 3HaueHue. Hanpumep, onbiTaMu 10Ka3aHO, YTO TYCEHHIIBI MEIBEIHIIbI PA3BUBAIIUCH
3HAYUTENIBHO OBICTpEe B cajKax Moj (UOJETOBBIM CTEKIIOM, YeM M0/ rolyosiM. B To ske BpeMs mmoa
roiqyObIM CTEKJIOM T'yCEHUIIbI Pa3BUBAIKCH ObICTpEE, YeM IO KPaCHBIM. AHAJIOTMYHOE OTMEYaeTCs
U Y PACTCHUU.

Ha cnekTpanpHblii cocTaB cBeTa BIHMSET BBICOTA COJHIIA HaJ TOPHU30HTOM, a TaKk Kak OHa
SBIISICTCSI BEJIMYMHOM HETOCTOSTHHOM M MEHsIoIeicsl B TeYeHue AHA M rojla, TO U KayecTBO
CBETOBBIX JIydell B pa3zHOoe BpeMs pa3indHo. Hampumep, mpu HU3KOM COJIHIECTOSTHUM B CHEKTpe
MIOYTH MOJIHOCTBIO UCUE3aI0T (PHOJIETOBBIE U FOTYObIe JTyYH, 3aTO KPACHBIX OCTAETCsl MHOTO. Tak ke
CHJIBHO MEHSIETCSl COCTaB CBETA B Pa3IMUHBIX (PUTOLIEHO3AX.

VHTEHCUBHOCTD OCBEIICHUS BIUSET Ha aKTHBHOCTH XKUBOTHBIX, OMpEAENsis CPeIu HUX BUIBI,
BeJylllUe CyMEepeUHbIii, HOUHOW U JHEBHOW oOpa3 ku3Hu. Hampumep, maiickue Xpyiiy HaYMHAIOT
JeTath TOJbKO B 21-22 yaca M 3aKaHUMBAIOT JIET BCKOpE MOCJE MOJYyHOUYH. TOJNBKO B CyMEpKH
JETaroT OpaKHUKH, a KOMapbl aKTHUBHBI C Beuepa 10 yTpa. JleTydne MBI BBUICTAIOT HA OXOTY
Tospko mocie 3akara ConHia. C HACTYIUIGHHEM CyMEpeK BBIXOJUT Ha OXOTY &X, IMOSBIISETCS B
BO3JIyXe KO30/I0i. DTa HAceKOMOSAHAs NTHUIA XBaTaeT Ha JIETYy MaWCKUX XpyHIed U Apyrux
JIMCTOE/IOB, HOYHBIX 0abovek, Momiek. /ITHEM K030101 MpsUeTcs Mol Ky4aMu XBOPOCTA MIIM CHIUT
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npsiMO Ha 3emJie (B Jiecy), a Ha 3ape BbUIeTaeT KopMuThesa. HouHoM oOpa3 >xu3HU BENET KyHHUIIA.
Bbecrrymno, oOciemyst 0oAHO AEpeBO 3a JAPYTMM, OTBICKMBAaeT OHA THE3AA OENIOK M HamajaeT Ha
CISIIUX 3BEPHKOB. Y OOJIBIIMHCTBA PACTCHHI CBETJIOE BpPEMsl CYTOK SIBIISIETCA TEPHOJOM HX
BBICIIEH aKTUBHOCTH, OJIHAKO U CPEAM HUX HMMEIOTCA BUIbI, LIBETEHHE KOTOPHIX MPOUCXOJUT B
TEMHOE BpeMsi CyTOK. Tak, HouHas KpacaBulla, JyIIUCTIA TabaK OTKPBIBAIOT IIBETKH OKOJIO § 4acoB
Bedepa, MaTTHOJIa — TOYTH B 9 4acoB, a OKOJIO 5 4acoB yTpa e€ IIBETKH 3aKPhIBAOTCA. .

OOBIYHO IIBETKH, OTKPBIBAIOIIMECS Ha HOYb, SBIISIFOTCSI HACEKOMOOIBUIIEMBIMH U I103TOMY
00aafoT CWIIBHBIM 3araxoM. BpigeneHne Maxydyux BEHIECTB y HUX HPOUCXOIUT JIMIIb C
HACTYIJIEHUEM TEMHOTBHI.

CyTouHBIH pEXUM aKTUBHOCTH OpPraHU3MOB CBSI3aH C IEPUOJUYECKMMH HU3MEHEHUSIMU
OCBEIICHHOCTH, OOYCIIOBJICHHBIMU JBIDKEHHEM 3eMii. BpalieHue miiaHeThl BOKPYr CBOEH OCH
OTPEENAI0T CYTOYHBIH PEKUM B JKU3HM OPraHu3MOB, a BpaileHue BOokpyr CoJiHIIa MeHseT
COOTHOIIEHHE JHS M HOYM B pa3HOE BpeMs Toja. YCTaHOBJIEHO, YTO CE30HHAas PUTMHUYHOCTH B
KU3HEJESATEIbHOCTH OPraHU3MOB OIPEAEIsAeTCs] HEe a0COJIOTHON BEIMYMHON THEBHBIX U HOYHBIX
4acoB, a TIIOCTENEHHBIM COKpAalleHHEM CBETJIOW YacTh CYTOK, MPOUCXOMSIINM OCEHbIO, U
yBEJIMYEHUEM 3UMOM. B COOTBETCTBUM € C 3TUM B JEHCTBUSAX BCEX OPraHHW3MOB BBIPAOOTAINCH
0co0ble MEXaHU3MbI, pearupyoouue Ha MPOoA0JIKUTENBHOCTh JHA. OHU 00ecreunBaroT MPOTEKaHNe
BCEX IPOIIECCOB JKU3HHU Yy OPraHU3MOB U CITYXKaT CUTHAJIOM CE30HHBIX M3MEHEHUI B UX COCTOSHUU
u noseAeHuu. HampumMep, yMeHbIIeHHE CBETOBOTO JHS B KOHIIE JieTa BEIET K MPEKPAILLEHUIO POCTa,
CTUMYJIUPYET OTJIOKEHUE 3alacHbIX MUTATEIbHBIX BELIECTB OPraHM3MOB, BBI3BIBACT Y >KMBOTHBIX
OCEHHIOIO JIMHBKY, OTpEeNsieT CPOKU IPYNIUPOBAaHUS B CTal, MUTPALIUHU, IEPEXOI0B B COCTOSIHHUE
TOKOS U CIISTYKH.

VYBenuueHue ATUHBI CBETOBOrO [Hs, HaONl0laéMOoe€ B KOHLE 3WMbl W BECHOW, SIBISETCS
(hakTOpoM, CTHUMYJIUPYIOIIUM TIOJOBYH (YHKIIUIO, OCOOCHHO y MTHUII W MJIEKONMUTAIOIINX,
ONpenEeNseT CPOKH LIBETEHUS Y PACTEHUH, HAIIPUMEDP OJIbXU, OPEIIHNKA, MATh-U-MAY€XH U IPYTUX.

3aKoOHOMEpHbIE W3MEHEHHUs TMOJIOKEeHUs 3emiid 1o oTHomeHuio K CoiHIly o00ycloBIMBAaEeT
Pa3HyIo0 MPOJIOJKUTENBHOCTh OCBEIIEHHOCTH 36MHON MOBEPXHOCTH B Pa3IMYHBIX TeorpaduyecKkux
30HaX. OJTO TMOBJEKIO 3a co0Oi TOsABJIEHHWE MPHUCHIOCOOICHHOCTH K JKU3HM B YCIOBHUAX
MIPOJIOKUTENIBHOTO U KOPOTKOTO OCBEILICHHUS.

JUIMHHBIN JeHb CIIOCOOCTBYET HOPMAIbHOMY PAa3BUTHIO OPraHU3MOB HAIIMX CEBEPHBIX 30H, U
OHH OOBIYHO Ha3bIBAIOTCS UIMHHOAHEBHBIMU. Cpely pacTeHUN K HUM OTHOCSTCS: POXKb, MIICHUIIA,
KJIeBep, UUKOpWid, ¢uanku, He3adyaku U nap. OpraHus3Mbl, pa3BUTHE KOTOPBIX MPOTEKAET
HOPMaJIBHO IpPH COKPAIIEHHOM CBETOBOM JHE, Ha3bIBAIOTCA KOPOTKOAHEBHBIMH. K ux wyuciy
OTHOCSTCS BUJbI, SBIIIOIIMECS BBIXOALAMU M3 IOKHBIX paHOHOB. OJTO Trpednxa, M[poco,
MO/ICOJIHEYHUK, aCTPbl, T€OPTUHBI, TOMUHAMOYp U JIp.

[TogoGHbBIe TpyMIBI OTMEUAIOTCS U Y HaceKoMbIX. KamycTHas Gensinka, Oepé3oBasi MsACHULIA U
MHOTHE JIpYTHE€ HOPMalbHO pa3BUBAIOTCS B YCIOBUAX JJIMHHOIO JHA. K KOpOTKOAHEBHBIM
OTHOCSITCS: COBKH, CapaHya, TyTOBbIN HIEJIKOMPS/I.

3Has peakUUIO BUJIOB Ha MPOJOHKUTEIBHOCTh OCBEILEHUS, MOYKHO BJIUATH HA CPOKU Pa3BUTHUS
opranu3moB. Hamnpumep, MOKHO YCKOPUTh WIHM 3aMEJIUTh LBETCHHUE pPACTEHUM, pa3BUTHE
HAaCEKOMBIX M JPYTUX JKUBOTHBIX. YBEJIMYUB OCBEIICHHE KOPOTKOJHEBHBIX HACEKOMBIX, MOXHO
3aMEeJIUTh Pa3BUTHE T'YCEHUI], C YKOPOUEHUEM JHS -- YCKOPUTh MPOXOKJACHUE CTAAUNA JTUUMHKU U
KYKOJIKH. [TpoJI0JKUTENbHOCTh OCBEUIEHUS! KOPOTKOJAHEBHBIX PACTEHUN MPUBOJUT K YCHICHHOMY
pPOCTY HMX BEreTaTUBHBIX OPraHOB — CTEONIeH, JIMCThEB, YCHJICHUIO BETBJICHUS, HO IIBETCHHUE U
CO3pEBaHUE IJI0J0B IIPH 3TOM 3a/1€PKUBAETCS.

KoneuHo, B MposIBJIEHUU CYyTOYHOM M CE€30HHON aKTUBHOCTH OPraHU3MOB MPUHUMAIOT Y4acTHE
MHOTHE (DaKTOphl, HO BIMSIHHE CBETA, OCOOEHHO MPOJOJKMTEIBHOCTh CBETOBOIO JHS, HMEET
Be/ylllee 3HaueHHe. VIMEHHO MPOJOIKUTENBHOCTh OCBEIIEHHOCTH ((OoTOmepuona) sBIsSETCA
CUTHAJIOM JUIsl TPOTEKAHUS KUZHEAEATENbHBIX IIPOLECCOB B pa3HOE BpeMs rojia.

B skonorun 3HaueHne OCBEMIEHHOCTH ONIPENEISIETCS TPEMSI ACTIEKTaMU:

. [Ipo10IKUTENBHOCTBIO

. HNHTEHCUBHOCTEIO
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. XapakTepoM (JUIMHOH BOJIHBI CBETOBOI'O [TOTOKA)

C mpoJoJDKUTENBHOCTBIO CBSI3aH MAKpPOKJIMMAT, @ MHTEHCUBHOCTb M XapaKTep IOJBEP>KEHbI
CHJIbHOW M3MEHYHMBOCTH IO ICHCTBHEM MECTHBIX (DAKTOPOB M CKA3bIBAIOTCS B OCHOBHOM Ha M€30-
Y MUKPOKJIMMATE.

OKono2uueckue epynnovl pacmeHuii N0 OMHOUWEHUIO K CEem).

[lo TpeOoBaHMIO K YCIOBHUSM OCBEIIEHHOCTU MPUHATO JEJINUTh PACTEHHUs Ha CIEAYIOLINe

9KOJIOTHYECKHE TPYIIIIBL:

1. CeeronmoOuBBIE, WM TeIMO(PUTBI — PACTEHUS OTKPBITHIX, IOCTOSHHO XOPOIIO
OCBENIAEMBbIX MECTOOOUTAHUN.
2. TenenroOuBbIe, WM CUMO(PUTHI — PACTEHHSI HU)KHUX SPYCOB TEHHCTBIX JIECOB, IEIIEP U

rIyOOKOBOJHBIE PACTCHUS; OHHU IUIOXO NEPEHOCIT CHIIBHOE OCBEIIEHHE MPSMBIMH COJIHEYHBIMU
JTy4yamu.

3. TeneBbpiHOCIMBBIE, WM (AKYIbTaTUBHBIE TETUOPUTHI, MOTYT IIEPEHOCUTH OOJIbILIEE WU
MEHbIIEe 3aTEHEHHE, HO XOpOIIO pacTyT MU Ha CBETy; OHM Jierde JpYyrux pacTeHHH
MepecTpanBarOTCs MO BAMSHUEM U3MEHSIIOIINUXCS YCIOBHI OCBEIIEHHOCTH.

Cpeny >KMBOTHBIX TaKK€ pasziIu4aloT BUAbI CBeTONOOUBBIE ((OoTO(UIBI) UM TEHETHOUBBIE
(boTodoOBI); BpUdOTHBIE, BBIHOCAIIME IIMUPOKANA TUANIA30H OCBEMIEHHOCTHU, M CTEHO(OTHEIE,
MEPEHOCAIINE Y3KOOTPaHUUYEHHBIE YCIOBUS OCBEILIEHHOCTH.

CBer nnsi KUBOTHBIX HEOOXOJMMOE YCIOBHME 3pUTEIBHOW OPHEHTAlMUd B MPOCTPAHCTBE.
Pa3BuTHe 3peHus y )KMBOTHBIX IILJIO MapaJijIeNIbHO C Pa3BUTHEM HEPBHOM CHCTEMBI.

JelicTBre TeMnepaTypel.

TennoBoi pexuM — OJTHO U3 BaXXHEHIINX YCIOBUH CYIIECTBOBAHMS KUBBIX OPraHU3MOB, T.K. BCE
¢bu3noIorMuecKue Mpolecchl B HUX BO3MOXKHBI JIMIIb IPU ONpENeNEHHBIX Temmeparypax. B
OCHOBHOM >KHMBBIE€ OPraHH3Mbl MOTYT CYIIECTBOBAaTh TOJBKO B MHTEpBaJie TemmepaTyp mexay 0 u
50*, T.K. 3TH TeMIiepaTypbl COBMECTUMBI C HOPMaJIbHBIM X0JI0M IIPOIIECCOB OOMEHA.

TemnepatypHbsiii (akTop XapakTepu3yercs SPKO BBIPRKEHHBIMH CE30HHBIMM U CYTOYHBIMH
KoJieOaHusAIMH. DTO JeicTBUE (DaKTOpa B psle paioHOB 3eMIIH UMEET BaXKHOE CUTHAJIBHOE 3HAUCHUE
B PEryisillid CPOKOB AaKTUBHOCTH OPraHM3MOB, oOecreuuBas UX CYTOUYHBIH U CE30HHBIH pPEXUM
KU3HU.

B xapakrepuctuke TemmepaTypHOoro ¢akTopa OuY€Hb BaXKHbl €ro KpailHHe IoKa3aTesy,
MPOJIOJKUTENIFHOCTh UX JEWUCTBUSA, a Takke TO, KaK YacTo OHHM MOBTOpsIOTCA. M3MeHeHus
TEMIIepaTypbl B MecTax OOWTaHUs, BBIXOJAIIME 3a TpPEesibl TEePHUMOCTH OPraHU3MOB,
COMPOBOXKIAIOTCSI KX MacCCOBOM THOEIBIO.

3HaueHue TeMIleparypbl OCOOEHHO BaXKHO MPOSIBIETCS B TOM, YTO OHA M3MEHSAET CKOPOCTh
MpOTEeKaHUsT (PUIUKO-XMMUYECKUX IPOLIECCOB B KIETKAaX, a »d3TO OTpakaercs Ha Bcel
KU3ZHENEATSNIbHOCTH Opranu3mMoB. OHa BIMAET Ha aHATOMO-MOP(OJIOTUYECKUE OCOOCHHOCTHU
OpPraHU3MOB, BIHSET Ha X0J (U3MOJOTMYECKUX MPOLIECCOB, UX POCT, pa3BUTHE, MTOBEACHUE U BO
MHOTHX CITy4asiX OINpeaessieT reorpaguueckoe pacupoCTpaHeHnEe PACTEHUI U dKUBOTHBIX.

[To oTHoOmIEHHIO K TeMIEpaType KaK HKOJIOTHYEeCKOMY (akTOopy BCE OpraHU3Mbl MOTYT OBITh
paszeseHbl Ha TEIJIONIOOUBBIC M XOJIO0IHOMIOOMBEIC. Teruiomo0MBbEIMU (TEPMO(HIAMH) SBISIOTCS
T€, YTO XOPOILIO PACTYT M Pa3BUBAIOTCS JIMIIb B YCIOBUSAX OBOJBHO BBICOKUX TEMIEPATyp, TOT/AA
KaK X0JI0JI0JIF00MBBIE (KpHO(HIIBI) CIIOCOOHBI KHUTh B YCIOBHIX CPAaBHUTENIBHO HU3KUX TEMIIEpaTyp
(HO 00s13aTENBHO MOJIOXKUTENBHBIX) U HE BEIHOCST BBICOKHUX.

TepMmoduiasl — 3T0 NPeUMyIIECTBEHHO OOUTATENN TPOIIUYECKUX PAHOHOB 3eMIln, KpHODUIIBI Ke
HACEJIAIOT YMEPEHHBIE U XOJIOJHBIE 30HBI.

Hacrosimumu tepmodunamu sBISFOTCSI paCTEHUS — BBIXOAIBI U3 KAPKUX TPOMUIECKUX PAiOHOB.
OHM coBceM He MEpPeHOCAT HU3KUX TemnepaTyp U ruOHyT yxe npu O*C. Ilpu HactymieHun
XO0JIOZIOB OHM HAYMHAIOT OOJIETh, U €CIIM OXJAXKICHUE MPOIOJDKUTEIBHOE, TO PACTEHHUS] MOTYT OT
«IPOCTYHABI» TOTUOHYTh, XOTS (PU3MUECKOTO 3aMOpPaXUBAHUS HMX TKAaHEW HE MPOUCXOUT.
[TpuunHO#M rubeny B 3TUX caydasX OOBIYHO SIBJISAIOTCS HapyIIEHUs: B OOMEHE BEIeCTB.

BonpmMHCTBO  Ha3eMHBIX  JKHBOTHBIX — TepModuibHble. Cpeau  MHOTOYHCICHHBIX
0eCro3BOHOYHBIX (ITayKOOOpPa3HBIX, HACEKOMBIX, MOJUTIOCKOB, Y€pBEii), X0JI0AHOKPOBHBIX U
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TEIUIOKPOBHBIX MMO3BOHOYHBIX MMEETCSI OYEHb MHOTO BHJOB (M JaXe LIEIBIX OTPSIIOB) KUBYIIUX
UCKJIIOYUTEIBHO B TPONHKAX.

MHorue opraHu3mbl 00J1a1al0T TOPA3UTEIBHON CHOCOOHOCTHIO TMEPEHOCHTHh OUYEHb BBICOKYIO
temneparypy. Tak, BepOIIOKbS KOJIIOYKA TEPEHOCUT HarpeBaHue Bosnayxa 1o /0%, HekoTopble
BOJIOPOCIIM OCTOSIHHO JKUBYT B FOPSYMX MCTOYHHMKAX IpU Temneparype 75-82%*. IIpu temneparype
52* B ropstunx ucroynnkax KamudopHum >XuBET peiOKa MATHUCTHIA HHUIPHHOAOH. HekoTopbie
BUJIBI J)KYKOB M 0a0oueKk CIIOCOOHBI BBIIEPKUBATh Temreparypy 45-50%, takyro ke Temmeparypy
BBIJICPKUBAIOT TpecMblKaomuecs. OIHAKO TeMIepaTypHbId ONTUMYM OOJIBIIMHCTBA IKUBBIX
OpraHu3MoB HaxoautTcs B npezaenax 20-25%. W nuiib y HEKOTOpBIX OOMTaTeNed OuYeHb MKapKUX
CYXHX pailOHOB, TEMIIEPATYPHBIH ONITUMYM >KU3HEICATEIIbHOCTH HAXOIUTCA B Ipeenax 25-28%.

Jlj11 OpraHn3MoB HallMX YMEPEHHBIX U XOJIOJHBIX 30H ONTUMaIbHbI TeMiepaTypbl oT 10 1o 20%,
HaIrpuMep, y BETPEHHUIIBI JyOpaBHOU mpoliecc (HOTOCHHTE3a Hanbo0Jiee UHTEHCHUBHO MPOTEKAET MPHU
10*C.

CriocoOHOCTh IEPEHOCUTDH BBICOKHE TEMIIEPATyphl OCOOCHHO yIMBUTEIbHA Y PACTEHUH, T.K. OHU
B OTJINYHE OT >KMBOTHBIX, HE MOTYT NYTEM IMEepeMElIeHMs] YHUTH B MecTa, 3alluIIEHHBIE OT
neperpeBa. MHOTMe XUBOTHBIE C HACTYIJIEHUEM Xapbl YXOISAT B 0Oojee MpoXJagHble, CUIBHO
3aTeHEHHbIE MecTa, 3a0HUparoTCsl Ha PACTEHUs, 3aphIBAIOTCS B MECOK JI0 TIyOMHBI BJIa)KHBIX U OoJiee
MPOXJIAJHBIX CIOEB, 3a0MparoTCs B ILIENH, HOPBI, 110 KaMHU. MHOTHE OpraHu3Mbl MEpeXoiarT Ha
PEXHUM C HOYHOM aKTHUBHOCTBIO.

PacTenusi, He uMess TakMX BO3MOXKHOCTEH AaKTHUBHOTO YKpPBITUS OT JKapbl, MEpEHOCAT e&
6narogaps 0coObIM MPUCTIOCOOIEHUSAM B CTPOCHHH, (PU3HOJIOTHHU U PUTME KU3HHU. DTO COKpAIlleHHE
MOBEPXHOCTH Tejla (JMCTOBbIE IJIACTMHKM — WIJIbI, HIETUHKH, YElIyH); pPa3BUTHE BOJIOCKOB,
CO3/IAIOIIUX BOMIOYHOE MOKPHITHE; MOSIBJICHUE dIPUPHBIX KEIE30K U JIP.

Taxxke pacnpocTpaHEHHBIM Y pPAcTeHUH >KApKUX MECT SBISETCS CIOCOOHOCTh BIAJaTh B
COCTOSIHME BBIHYKJIEHHOTrO Mokos. Ilocnmeqnuil B BUAE JETHEH CHSYKU M TEIJIOBOTO OLEIEHEHUS
MPEJCTaBJIeH y MHOTMX JKUBOTHBIX, OOWMTAIOIIMX B apHUIHBIX YCIOBUAX. MHOrooopasHsie
MPUCTIOCOOICHHUS Pa3BUBAIOTCS Y PACTEHUN M KMBOTHBIX, 00€CIEUNBAIOIINE UM BBDKUBAHUE U B
YCIIOBUSIX HHM3KHX Temreparyp. B Axyrum, Hanpumep, Hepeako mMopossl mocturaroT 68070*C, a
JEPEBbS U KYCTAPHUKHU, HE YKPBITBIE CHETOBBIM ITOKPOBOM, OCTAIOTCSI JKMUBBIMH.

B TskENBIX TepMaNbHBIX YCIOBUSAX HAXOMATCS KUBBIE OPraHU3Mbl, OOHMTaOIIME B pailoHax
ApxTHKU U AHTapKTUIBL, r1e A0 10 MecsiueB B roay JepaTcs OUeHb HU3KHE TeMIlepaTyphl (HIKe
60-70*). B AmdHrapkruae OOHapy:KEHBI BOJOPOCIH, HAKHUIIHBIC JIHMIIAWHUKH, HOTOXBOCTKH,
MMAHTBUHBI.

XonoaocToiikasi CloCOOHOCTh BHJIOB, TaKKE€ KaK M >KapOCTOMKOCTb, CIIOKUIIACh HUCTOPHUYECKU
Mo BJIMSHHEM YCJIOBHM oOkpykarwomed cpeapl. OHa obOecrnieyuBaeTcssi LETIbIM  PSAJIOM
MPUCTIOCOOIEHMI HAa KIIETOYHOM, TKAHEBOM M OPTaHU3MEHHOM YPOBHSX.

Kiierounsle M TKaHeBble ajanTallMd K HU3KUM TEMIIEpAaTypaM BBIPAXAKTCS B U3MEHEHUHU
(U3UKO-XMMHUYECKOTO COCTOSHUSI BEIECTB, COJIEpXkAIIUXCs B KIETKaX. B HHUX MOBBIIIAETCS
KOHIIGHTpAlLlUsl  pacTBOPOB, YBEIMYMBAETCA OCMOTHUYECKOE JABJICHHE KJIETOYHOTO  COKa,
YMEHBILIAETCS MPOIEHT CBOOOTHOM BOIBI.

He meHee BakHBIM MpHUCIOCOONIEHMEM K BBDKMBAHMIO TMPU HU3KUX TeMIlepaTypax SBISETCS
OTJIO’KEHUE 3aIIaCHBIX NMUTATENbHBIX BEIIECTB B BUJIE BBICOKODHEPTETUYECKUX COCIMHEHUN — J)KHPa,
Macina, TJIIMKOTeHa U Jp.

VY JKHMBOTHBIX, oOUTaTeNell MoApHbIX 001acTell, Bo3pacTaeT coJiepKaHue TIMKOreHa B MEYeHH,
MOBBIIIAETCS. COJIEp’KaHHE acCKOPOMHOBOM KHCIOTHI B TKaHAX IMoueK. bosjblioe ckomieHne
MUTATENbHBIX BEIIECTB HaOM01aeTcsl B Oypoil )KUpOBOM TKaHU, OCOOCHHO Y KUBOTHBIX BIAJIAIOIINX
B CIIAYKY (K 3UMe).

BaxHbIM mnpucniocoOieHMeM K TEpEeHECeHUI0 HHU3KUX TeMIeparyp SBJISIOTCS MHOTHE
MOBEJICHUECKHEe OCOOEHHOCTH OpraHu3MoB. OHHU TPOSIBIAIOTCS B NEpEMENIEHHUSX >KUBOTHBIX B
MecTa ¢ OoJiee OIaronpusTHBIMU TeMIepaTypaMu (MUTPALlUU U MEepenéThl), B U3MEHEHUAX CPOKOB
aKTUBHOCTH W B IIepexoJie Ha MUTaHue Oojee KanopuiiHoi numeid. Hanpuwmep, Oenku B Témioe
BpeMsi roJia moeaoT 6ojee cTta BUIOB KOPMOB, 3MMON MUTAIOTCS B OCHOBHOM CEMEHAMHU XBOMHBIX,
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6orareix xupamu. OJeHH, Moenast JIETOM TIJIaBHBIM 00pa3oM TpaBbl, 3UMOW MHTAIOTCS TOYTH
UCKIIIOYUTENIBHO JIMIIAHHUKAMHU, B KOTOPBIX COAEPKHUTCS MHOTO OEJIKOBBIX, JXHUPOBBIX H
CaxapHUCThIX BELLIECTB.

BaxHbl B Nepe3nMOBBIBAHUM TaKXKe BBHIOOP MECT Ui KHJIUINA, YTCIJICHHE THE3M U YOEKHIL
CYXHMHU JIUCTBSIMH, ITyXOM, YIJIyOJIeHHE HOP U 3aKphIBaHHE BXOJIOB B HUX, PUHITHE OCOOOM MO3bI
(0OBIYHO CKpYYMBAaHUE KOJIBLIOM M YKYTHIBAaHHE XBOCTOM), COOMpaHUE B TPYIIBI (CKYdMBaHUE) B
MIEPHO/]] XOJIO0J0B, KOTOPbIE HAOIIONAIOTCA U Y XOJIOJHOKPOBHBIX XUBOTHBIX IEpE]] 3aJleraHUEM B
3UMHIOIO CIISTUKY.

[ToBenenueckue, mopdonorndeckne M (UIUOIOTUYECKHE IPHUCIIOCOOICHHUS MPOSBISIOTCA Y
OpraHM3MOB Ha BCEX CTAIUSAX OHTOTNEHETHMYECKOIO pa3BUTHUS, OOecleuuBas BbDKMBAHHME BHJIOB B
MecTax OOUTaHMS.

JIj1g Ka)Ka0ro BUJIa MOYHO YCTaHOBUTH!

. HuwxHio10 neTanpHyIo TeMneparypy, Wik TeMIEpaTypy TuOeu OT X0JI0a;

. BepxHntoro neranpHyIo TEMIIEpaTypy, Uiu TEMIIEpaTypy THOen OT meperpeBna;

. MunumanbHy0 3(QQGEKTHBHYIO TeMIEpaTypy, T.€. CaMyl0 HHU3KYI0 TeMIEparypy, Mpu
KOTOPOM OPTraHM3M MOKET OCTaBaThCS KUBBIM, BEIS JJIUTEIbHYIO aKTUBHYIO KU3Hb;

. MakcumanbHyo 3h()EKTUBHYIO TeMIeparypy, T.e. HauOoJiee BBICOKYIO TEMIIEpaTypy,
COBMECTUMYIO C ITTUTEIBHON aKTUBHOM KU3HBIO;

. TemmepaTypy OleNIeHeHHsI OT X0JI0/1a ¥ TEMIIEPATypPy OLIETICHEHUS OT JKaphl,

. OnTUMaNTbHYIO TPEANIOYUTAEMYIO TEMIIEPATYPY, KOTOPYIO HUIIET )KUBOTHOE.

CteHOTepMHBIE BHUJIBI TIEPEHOCT JUIIH OTPAHNYECHHBIE KOJIEOaHUsI TEMIIEPATYPhI; SBPUTEPMHBIC
BHUJIBI BBIHOCST 3HAYUTENIBHBIC M3MEHEHHS TeMIeparTypbl. MeratepMHble BUIBI (CTEHOTEPMHBIE
TEIUIONIO0MBBIE) MPUCTIOCOOIEHBI K BBHICOKMM TeMIlepaTypaMm, a MUKpPOTEPMHbIE (CTEHOTEpMHbIE
XOJIOJIOBBIHOCIIUBBIE) — K HU3KHUM.

JleficTBHE BJIaXKHOCTH.

B >xu3HM opraHM3MOB BOJia BBICTYIAET KAaK YPE3BBIYAMHO BAKHBIA DKOJIOTHYECKUU (akTop.
N3BecTtHO, uTO 0€3 BOABI HET XU3HU. JKUBBIX OpPraHM3MOB, HE COJEpXAIIUX BOJY, Ha HaIeu
IJlaHeTe He HaijieHo. Bce mpouecchl mUTaHusl, AbIXaHUS, BBIJACIEHUS, T.€. BECb OOMEH BEIIECTB,
MPOTEKAIOT TOJBKO C yyacTueM Bojbl. Heo6xoaumoe konuuecTBo, TpedyeMoe opranu3Mamu, 4acto
SBJIIETCS OTPAHUYMBAIOUIUM (AKTOPOM B >KHU3HEICSATENILHOCTH BHJA, OOYCIOBIMBAIOLIEE €ro
paccefieHUe U YUCIEHHOCTb. |'0BOps 00 3KOJIOTHYECKOM J€MCTBUM BOJBI B Ha3eMHON Cpejl, BaKHO
YUUTBHIBaTh KOJUYECTBO BOJbI, (PU3MUYECKOE COCTOSIHUE; OCOOEHHOCTH pacIpellelieHHus Biaru Ha
Cylle; BIaKHOCTb IOYBBI U JIp. — BCE 3TO BBI3BIBAET MPUCIOCOOUTENBHBIE PEAKIIMH OPraHU3MOB.

BaxHbIMHM B JKM3HH OPraHuU3MOB SBIISIIOTCS M OCOOCHHOCTH PACIPENICICHUs BJIarM B TEUCHHE
rojia — BBIMAJAIOT JIK OCAJKU B 3UMHee WM JieTHee BpeMsi. OOuJIbHBbIE OCAKH, BBINAJAIONINE B
XOJIOJIHOE BpeMsl Tojia, MPAKTHUYECKU HEIOCTYIHBI PACTEHHSIM, TOTJa Kak Jaxe Majible OCAJKH
JIETOM OKa3bIBAIOTCS KU3HEHHO HEOOXOJMMBIMH.

CrnenyeT yuyuThIBaTh U XapaKTep BIMAJAIONIUX 0CAAKOB. M3BeCTHO, UTO JIETHUH J0XK/Ib, XOPOIIO
YBIIXHSIOUN M0YBY, Oosiee 3(deKTUBEH i1 pacTeHUM, YeM JTMBEHb, HECYIIMI TOTOKU BOJbL. B
TO K€ BpeMs 3aTSHYBIIUECS HAAOJIT0 MOPOCAIIUE JOXKAW HEOIaromnpusITHO CKa3bIBAIOTCA Ha
KHU3HEICATCIBHOCTY MHOTHX JKMBOTHBIX, OCOOCHHO HACEKOMOSAHBIX NTHIl (B TMEpHOX
BBIKAPMIIMBAHUSI ITEHIIOB).

CylllecTBEHHBIM B XapaKTEPUCTUKE OJKOJIOTHUECKOW ponu (akTopa BIAKHOCTH SBISETCS
MPOAOKUTENILHOCTD BBINIAJIEHUSI OCA/IKOB M TO, KaK JIOJITO JIEKUT CJIOW CHETra, JIbJa WK ITaBOJIKA.

YcioBust BOAHOTO peXUMa CKa3bIBAIOTCS Ha BHEIIHEM OOJHMKE OPraHW3MOB, HA UX BHYTPEHHEM
CTpOEHUH, TMOBEJACHUH U Ha BCEX MPOIECcCcax KU3HEACATEIHbHOCTU. DTU MPUCIIOCOOTICHUS IKOIOTH
JensaT Ha Mopdosiorndeckue, PU3NOIOTUIECKUE U TTOBEIEHYECKHE.

K wmopdonornyeckum mpuCIOCOOICHUSIM OT BBICBIXaHUS MOKHO OTHECTH OCOOCHHOCTH
CTPYKTYpBl TIOKPOBOB (y pPAacT€HUH — BOCKOBOE IOKPBITHE, PACIIOJOXKEHHE YCTHUIl, METHHKH,
BOJIOCKH), (Y HACEKOMBIX — CTPOCHUE TpaXeallbHbIX OTBEPCTUI; Y PENTHINNA — OTCYTCTBHE KEJE3,
HaJM4YUE POTOBBIX YEIIYi).
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K uncny ¢u3nonornyeckux NpUCIOCOONIEHUH K JKM3HM B 3aCyHUIMBBIX YCIOBHAX MOYXHO
OTHECTH: 3allacaHue OOJBIIOrO KOJIMYECTBA B TKAHSAX PACTEHUH M KUBOTHBIX, Pa3sHOOOpa3HbIE
cocoObl yaepxaHus e€ B oOpraHuzMe. BakHbIM NPHUCIIOCOOJICHHEM SBIISIETCS CIIOCOOHOCTD
OpPraHu3MOB BBLICATH META0OJIUYECKYIO BOY, 0Opa30BaHHYIO 32 CUET TUCCUMUIIALINU KUPOB.

MHoroo6pa3Hbl MPUCTIOCOOIECHHSI TOBEIEHUYECKOTO XapakTepa. Y XKHUBOTHBIX 3TO 0COOCHHOCTH,
o0ecrieynBaromye BEIOOP MECT, 3aUIMIIEHHBIX OT BBICBIXaHUS, MUTPALUU B 00Jiee BIAKHBIC CIOU
IIOYBbI, 3apPbIBaHUE B MOACTUIIKY, OTJIET C HACTYIJIEHUEM CYXOCTHU K JIECOHACAXKICHUSM.

Opranusmel, He CIIOCOOHBIE COKpAIaTh UCHApEHUE, 00Iaal0T OOBIYHO HOYHON aKTHBHOCTHIO,
npeObIBast HEM B HOPAX WIIH 3apPBIBASICH B ITECOK.

Kak nmpucnoco0ieHue Kk BBDKUBAHUIO B IIEPHO/J] 3aCYXU BBICTYIIAET JICTHSS CIISIUKA U AManays3a y
KUBOTHBIX M COCTOSHHE BBIHY)KICHHOTO TOKOS y pacTeHHi. DTH SBICHHUS OOBIYHBI B YKU3HU
oOuTaTenel MyCThIHb U CyXUX CTEMeH.

OdeHb BaXKHBIM MPHUCHOCOOJIEHHEM K CyXOMYy KIMMAaTy SBJIS€TCS CBOEOOpa3HbIl pPUTM
CE30HHOI0 PAa3BUTHS OpraHu3MoB. Hampumep, MHOTrMe pacTeHHs CTENeW HCIHOJIb3ysl BECEHHIOH
BJIATy, YCIIEBAIOT B OYEHb KOPOTKHE CpPOokH (3a 12-30 nHell) mpopacTH, OTLBECTH U cHOPMHUPOBATH
IUI0JIBI M ceMeHa. Takue o/IHOJIETHUE pacTeHUs Ha3bIBAIOTCS pemepaMu. DpemMepaMu MOTYT ObITh
1 HaceKOMbI€, pakooOpa3Hble U Jaxke priObl. HanpuMmep, ro)kHOaMepUKaHCKHE Kapio3yOble )KUBYT B
pekax, 00pa30BaHHBIX JIMBHEBBIMU JIOXKIIMU. B TeueHHe HEeCKOIbKUX MECALEB, MOKA CYIIECTBYIOT
3TH PEKH, PHIOBI YCIIEBAIOT MPOUTH TIOJTHBIA IIUKII PA3BUTHUS: U3 UKPBI BEIBOJSATCS MaJbKH, KOTOPBIC
OBICTPO PpAcCTyT, Pa3BUBAIOTCA JO B3POCIbIX W BBIMETHIBAIOT UKpY. C HACTyIUIEHHEM 3acyxu
pOAUTENH THOHYT.

[Io otHomeHHIO K (AaKTOPY BIAKHOCTH CpPEOU CYXOIYTHBIX OPraHU3MOB DPa3INYarOT
rUrpoQuiibHbIe (BIAroiar00uBbIe), MEe30(HIbHbBIE (IIPEANOYUTAIONINE YMEPEHHYIO BIIAXHOCTH) U
kcepodunbHbIe (CyxotoOuBbIie). BomHplli 0OMEH y HUX co cpeaod pasnudeH. OOBIYHO OH
MPOTEKaeT MHTEHCUBHEE y TUTpoduioB u ciadbee y kcepodmion. [Ipumepom rurpoduaoB Moryr
CIIy’KUTb MOKPUIIbI, HOTOXBOCTKH, KOMapbl, yXH WM Jp. Bce OHM He BBIHOCAT 3HAYUTEJIBHOTO
BOJAHOIO JeguUIUTa M IUIOXO MEPEHOCAT JaXe KpaTKOBpEeMEHHYIo 3acyxy. Hacrosmumu
Kcepo(uiiaMu SBISIOTCS TEPMHUTHI, BapaHbl, BEPOIIO/IBI.

VY pacTeHMi Takke CYIIECTBYIOT U€pThl MPUCIOCOOIIEHHOCTH K H3HM B MECTOOOMTAHUAX C
OO0JIBIIMM WJIM MaJIbIM KOJIMYECTBOM BJIard. B 3aBUCHMOCTH OT 3TOTO CPEH CyXOIYTHBIX PACTEHHUH
pa3nuyaroT 3K0JIOTUYECKUE TPYIIbI: TUIPOPUTOB, ME30(UTOB U KCepo(UTOB.

J l'urpodutsr — pacrenus, obuTale B MECTax, i€ B MOYBE U B BO3yXE IMOCTOSHHO
MMEeTCSl MHOTO BJIary.

J Me30¢huThl — pacTeHUs yMEPEHHO BIIAXKHBIX MECTOOOUTAHHH.

J Kcepodursl — 310 pacTeHus, NpucnocoOUBIINECS K KU3HU B MECTOOOUTAHUSX C

34CYIUJIMBBIM KJIIMMATOM.

JleficTBME BTOPOCTEIIEHHBIX KINMATHYCCKUX d)aKTODOB.
1. BeTep. HNwmeer MpexKAC BCCI0 KOCBCHHOC 3HAUCHUC — OH IMOHMIXXACT HWJIM IMOBLIIIACT
TEMIICpATypy. BeTep YBCINYHUBACT TAaKXKC CKOPOCTb HCHAPCHUSA U 06J'IaI[aeT, CJICOOBATCJIBHO,
HCCYHIAOIIUM JIielicTBHUE. BeTep CHOCO6CTBy€T PaACCCICHNIO HACCKOMBIX.

2. ATtMmocdepHoe naBieHHe. AKTHBHOCTh HACEKOMBIX CTAHOBHUTCS BBILIE IMPH HU3KOM
aTMoc(epHOM JaBlIEHUH, HAIpUMep nepes] Oypen.

3. HNonuzanus atmocdepsl.

4. DnexkTpuueckoe noje. B 3aBUCUMOCTH OT BETMUYMHBI 10JI1 OHO OKa3bIBaeT JeWCTBUE Ha

HACEKOMBIX, Ha MBIIIIEH U JTIOJCH.
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JIEKITSA 7.
OCHOBHBIE CPEJIbI JKU3HU

MpbI yacTO MPOTHUBOIMOCTABIIIEM KMBOE HEXUMBOMY. HO HeCMOTpsi Ha TO, YTO >KHUBYIO IIPUPOY
MOYTH BCErja JIErKO OTJIMYUTh W OTACIUTH OT HEXUBOM, OHU HE CYIIECTBYIOT Pa3eiibHO.
CoBepIIICHHO OYEBHJIHO, YTO XU3Hb 0€3 (PM3MUECKOU cpebl HEBO3MOXKHA. BimsiHuEe, OKa3piBaeMoe
KUBBIMH CYIIIECTBAMH Ha (PU3UYECKYIO CpPEeay, MEHEe SIBHO, OJHAKO OHO MMEET CTOJIb )K€ BAXKHOE
3HA4YE€HHE JJIsi COXpaHEHHUs >XuM3HU Ha 3emuie. CBOMCTBa MOUBBI, aTMOC(EpPHI, 03€p U OKEaHOB, a
TaKKe Pa3HOOOPA3HBIX OCAJKOB, IMPEBPATUBIIUXCS B MOPOAY TOJ ACUCTBHEM TI'€OJOTHYCCKHX
(dakTopoB, YACTUYHO  OOYCIOBJIICHBI  JKH3HEICATCIIBHOCTHIO  PACTCHHM, JKMBOTHBIX |
MHKPOOPTraHU3MOB.

JKu3Hb MOTHOCTHIO 3aBUCUT OT (PU3MUECKOU CPEJIbl: BO-TIEPBBIX, OPraHU3MBbI MOJTYYAIOT MUIILY U3
9TON cpedpl, a BO-BTOPHIX, PACIPOCTPAHEHHE PACTEHUW H IKUBOTHBIX OTPAHUYHMBACTCS HX
BBIHOCJIMBOCTBIO K (DM3UYECKUM YCIIOBHSAM. JKapkuil M CyXoW KJIMMaT MYCTHIHU TMPENsSTCTBYET
JKU3HU B HEW OOJIBITMHCTBA OPraHU3MOB, TOUYHO TAKKE KaK M3-3a KECTOKOTO XOJI0JIa B MOJSPHBIX
00JyacTsax oOUTaTh B HUX MOTYT JIUIIIb OY€Hh HEMHOTHE, HanboJiee BEIHOCIIMBBIC BU/IBI.

dopma ¥ QPYHKIIMH )KUBOTO OPraHU3Ma TaKkKe OMPENESIoTCS (PU3NIECKUMH YCIIOBUSIMU CPEIbI:
TaK, pbIOBI, JUISI TOTO, YTOOBI OBICTPO TUTaBaTh B BOJE, 00Jaaromiell BSI3KOCTHIO M TUIOTHOCTHIO,
JIOJDKHBI UMETh 00TeKaeMyro (opMy, TPEANHUCHIBAEMYI0 3aKOHaMH TuapoanHamuku. ConeprkaHue
KHCJIOpOJia B BO3ayxe, paBHOe 21%, ompenenser BEpXHIOW TPAaHUILy CKOPOCTH META0OTUYECKUX
MPOIIECCOB Y JKUBBIX OpPTraHu3MOB. [10100HBIM ke 00pa3oM CIOCOOHOCTh PACTEHHUM W YKMBOTHBIX
paccenBaTh TEIUIO MPH TIOMOIIU TAKUX YUCTO (DPU3UYECKUX IMPOIECCOB, KaK OXJIAXKIACHHE 3a CUET
WCIIapeHHs, TETUIONPOBOTHOCTh U M3JIYYCHHE TEIUla C MOBEPXHOCTH TeJla B OKPYXKAIOIIYIO CPELy,
OTPaHUYMBAIOT YPOBEHb UX aKTUBHOCTH U X MPEObIBAaHUE MO MPSIMBIMU COJTHEUHBIMH JTy4aMH.

XKuzHenesTeIbHOCTh OPraHU3MOB B CBOIO OuY€pe/lb OKa3bIBAeT BIMSHUE HA (U3UYECKYIO Cpeny,
U HEpEIKO 3TO BIMSHHUE OYEHb CyllecTBeHHO. Kuciopos, KOTOphId MBI MOTPEOsieM MpH KaxkaoM
BJIOXE, BBIJIENSIETCS TJIaBHBIM 00pa3oM 3elEHBIMU pacTeHUSIMU B Ipoliecce gorocunresa. [lo toro
KaK B MIEPBUYHOM OKEaHe MOSBUIIUCH 3eJIEHBIE PacTeHUs, aTMocdepa 3eMIN cOCTosIa B OCHOBHOM
U3 MeTaHa, aMMHUaka, BOJSHBIX MapoB M Bojopona. Korga mepBble BOJHBIE pacTeHUs CTalu
HCII0JIb30BATh COJIHEYHBIN CBET, B KaYeCTBE UCTOYHHMKA SHEPTUH, OHU HAYAJIU BBIJACNIATH KUCIOPOJ,
4acTb KOTOPOTO OCBOOOXKJajach M3 OKeaHa M HakamMBajiach B armocdepe. Ha mnpoTspkenuun
MOCJIETHUX JBYX MUJUIMAPAOB JeT, OOJbllas 4acThb BOJOPOJA, COAEPIKABILIErocs B MEPBUYHON
atMocdepe 3eMiH, yaeTy4duiiach B KOCMUYECKOE MPOCTPAHCTBO. YTIIEPOJl, BXOAUBIIUN B COCTaB
MeTaHa aTMoc(ephl, 1 a30T aMMHaKa aCCUMUJIMPOBAIMCH PACTCHHUSIMH, U UX MECTO B aTMocdepe
YaCTUYHO 3aHsUT KUCTIOPO/I, BRICBOOOKAAIOIINICA B ITpoliecce (POTOCHHTE3A.

He menee BaxxHOE BIMSIHUE OKA3bIBAIOT PACTEHUS Ha CBOMCTBA MOYBHI. VX KOPHH MPOHUKAIOT B
TPEIIUHKH, Ja)Ke caMble MaJeHbKUE, U CIIOCOOCTBYIOT M3MENBYCHHIO MOPOJbl. bakTepuu u rpudsl
YCKOPSIIOT ~ BBIBETPUBAHHME TOPHOM MOPOAbl. ['puOBI BBIIEISIOT KHCIOTHI, PACTBOPSIOLINE
MUTaTeNIbHbBIE MUHEpaJbHbIE BEIIECTBA, KOTOPHIE 3aT€M BBIMBIBAIOTCA W3 MOPOJBI, ocnabmsis eé
KPUCTAIIMYECKYIO CTPYKTYPY U YCKOpssl e€ paspyiieHue. [ Hurolume pacTuTeNbHbIE OCTaTKU TaKKe
BBIJICTISIIOT KHUCIOTHI, KOTOPBbIE BBI3BIBAIOT XWMHUYECKOE BBIBETPUBAHUE, a YACTHUIIBI JETPUTA
M3MEHSIIOT (PM3HUYECKYIO CTPYKTYpY MOuBHI. JKHMBOTHBIE, B CBOIO OY€pE/b, YUACTBYIOT B IMpoIliecce
MO4YBOOOpa30BaHMs, MPOPHIBAs B 3eMJIe HOPBI M XOJbl, BHITANTHIBas €€, a TakKe BHOCS B Heé
SKCKPEMEHTBHI.

Ponp pacTeHuil ¥ KUBOTHBIX B COXPaHEHHWH CBOMCTB TMOYBBI BBHICTYMAET OCOOCHHO SPKO MpHU
HapyleHuu cooOuiecTB. [IpuMepoM CayXHT BO3HUKHOBEHHE TBUIBHBIX Oypb. B 3acynummBbix U
BETPEHHBIX pailoHaX TOJBKO OOMIMpHAs KOpHEBas CHCTEMa E€CTeCTBEHHOW pacTUTENhbHOCTH (B
OCHOBHOM MHOTOJIETHUX 3JaKOBBIX TpPaB) 3aKpeIuisiia MouBy, yaepkuBas e€ Ha mecre. Korma ke
3eMIJII0  paclaxajiy, TMpPEeBpaTUB UEIMHY B TOJS,, MHOTOJETHUKM CMEHWINCh OJHOJETHUMU
CEJIbCKOXO035MCTBEHHBIMU KYJIbTYpaMU € TOpa3Jl0 MEHEe MOIIHOW KOPHEBOM CHCTEMOM; K TOMY ke
TIOJISI €KETOTHO TepenaxuBaiu. HeckoabpKo JIeT 3acyXu MPHUBENU K OCIA0IEHUI0 pOCTa PacTEHUN U
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K TIPEBPAIICHUIO TIOBEPXHOCTHOTO CJIOS TIOYBHI B TOHKYIO TBLIb. DTO U MPHUBEIO K BOSHUKHOBCHHIO
MBUIEBBIX OYPb.

PacTenusi oka3pIBarOT BIMSHHUE Ha JBIKEHHE BOJA. Boja HE CKalIMBaeTCs B T€X MeCTax, TJie
BBITIQIAIOT JIOKU, WHAYe Ps3aHckas 00nacTh 3a BpeMs KU3HU OJHOTO MOKOJICHUSI 0Ka3aiach Obl
o BoAoH Ha TiryomHe 60 M. 4acTh BOJBI CTEKAeT MO TMOBEPXHOCTH IMOYBHI WJIM IPOCAYNBACTCS
CKBO3b JISXKAIIYIO 0]l HEH MOPOY B PEKH, 03€pa U B KOHEUHOM CUETEe B okeaH. OcTajibHasi BOJa
WCIIapsieTCs C TMOBEPXHOCTH TOYBBI M C JIMCTHEB. B JIMCTOMAgHBIX Jiecax IUJIOMIA/b JIMCTOBOM
IIOBEPXHOCTU B CpeAHeM B 4 pas3a OoJiblle MOBEPXHOCTH 3€MIIM, T.€. Ha Ka)Jbld rekrap JECHOU
MOYBBI MPUXOAUTCA 4 Ta TUCTOBOM mMoBepxHOCTH. (CIemoBaTENbHO BOJA HCIAPSETCS TIABHBIM
obpa3om pacteHusmu. Korma seca BeIpyOaroT, OOJbIas YacTh BOJBI, KOTOpas B HOPMAJIBHBIX
YCIIOBUSIX HUCHApsuiach Obl JIMCTHSIMH, BMECTO 3TOTO CTEKAeT IO TMOBEPXHOCTH 3€MJIA B PEKH.
YHUYTOXKEHHE JIECOB, HE CONMPOBOXKIAEMOE MEpaMH 10 HUX BOCCTAHOBJIEHUIO, TPHUBOJUT K
YBEJTUYCHHUIO T[1aBOJKOB, YCWJICHHIO SpO3WHM W OTJIOKEHUI0O WA, a TakKe K BBIMBIBAHHUIO
MUHEPATLHBIX TUTATSILHBIX BEIICCTB U3 OOHAKEHHOU MTOYBHI.

Hcnapenue BOJBI C JIMCTHEB PACTEHHI CMOCOOCTBYET YJEp>KaHHMIO BJIard B JIAHHOW MECTHOCTH,
T.K. OOJIBIIIAS YacTh BOJSHBIX MapoB OBICTPO KOHJEHCHPYETCS M BBHIMANACT MOOTM30CTH B BHUJIC
JOXJs. B HEKOTOpBIX 007acTsIX, B YaCTHOCTH B TPOIMKAX, HAJIMYME JICCHOTO IMOKPOBA MOBKIIIACT
KOJIMYECTBO OcanakoB. CBEJCHUE JIECOB HAa OOJBIUX IUIOMIAASX B CEIBCKOXO3SHCTBEHHBIX IEIISIX
MIPUBEJIO B PSAJIC MECT K 3HAUUTEIILHOMY YCHJICHHIO 3aCyITUTHBOCTH KJIMMAaTa.

BogaHasd cpena.

Ku3Hp 3apoauiack B OKeaHe. B MeNKMX MPUOPEkKHBIX BOJAX YCIOBHUS JUISI BOSHHKHOBCHHS
MIEPBBIX TPYII PACTCHUH W )KHBOTHBIX M JUIS Pa3BUTHS MX Pa3HOOOpa3us ObUTH OJIATONPHSATHBIMU:
OTHOCHUTEIILHOE TIOCTOSTHCTBO TEMIIEpaTyphl W  COJEHOCTH, OOWJIME COJHEYHOTO CBETA,
pacTBOPEHHBIX ra30B M MUHEpalIbHBIX BELIECTB. biarogaps cBoell BBITAJIKMBAIOLIECH CHIle BOJA
OJINHAKOBO JIETKO MOJJIEP>KUBAET KaK TOHKUE CTPYKTYPHhI, TAK U MACCUBHbIE OPraHU3MBI.

K uncny cBOMCTB BOJbI, KOTOpPHIE MOUYTH BCELETO ONpeAesioT GopMy M (PYHKUIUU BOJHBIX
OpPraHU3MOB, OTHOCSITCSI TaKue €€ CBOMCTBA, KaK INIOTHOCTH (mpumepHo B 800 pa3 mpeBblaromas
IUIOTHOCTh BO3/yXa) M CHOCOOHOCTH pACTBOPATH Tra3bl M MHUHEpalbHble BemiecTBa. Boja
MIpPeJICTaBIseT BCE, YTO HYXKHO JUISl KU3HU; OOJBUIMHCTBO MOPCKHUX OPraHU3MOB HE3aBUCHUMBI OT
HAXOJSIIErocs MOJ] HUMU JTHA, 3a MCKJIIOUYEHHEM TeX, KTO HCIOJB3yeT ero (Ha MEIKOBOJbSX) B
KauecTBe cyOcTpaTa /sl MPUKPEIUICHHS] WU 3apbIBaHUS B HETO.

Bonnas cpema monanepKuBaeT HaxonslIMecss B HEH OPraHu3Mbl, OJHAKO, B OOJBIINHCTBE
ClIydaeT IJIOTHOCTH KUBBIX TKAaHEH BBIIIE, YeM IUIOTHOCTh COJIEHOMN MM MPECHOM BOMBL. Y BOJHBIX
KUBOTHBIX M PAaCTEHUN B TpoOIlecce SBOJIONUN BHIPAOOTAIOCh MHOXECTBO Pa3HOOOPa3HBIX
CTPYKTYP, IPENATCTBYIOIIUX NOTPYKEHHUIO WIH 3aMEUISIFOIINX €ro. Y ppl0 UMEIOTCS IIaBaTeIbHbIe
My3blpu — HeOONbIINE, HAMOJHEHHBbIE Ta30M MEIIKH, HaXOASIIMecs B TMOJOCTH Tela U
MpUOIIHKAIOIINE YIENbHBIN BEeC PHIObI K yIETbHOMY BECY BOJbL. Y OypbIX BOJIOPOCIEH, pacTylIuX B
MEJKUX NPUOPEKHBIX BOJAX, HMEIOTCS BO3MAYIIHBIE MYy3bIPH, BBIMNOJIHSIONINE AHAIOTHYHYIO
byHKIMIO. MUKPOCKONUYECKHE OJHOKJIETOYHBIE BOJOPOCIU COJEpX AT MeIbYallliue KarelbKH
Mace, IIIOTHOCTh KOTOPBIX HUXKE MJIOTHOCTH BOJIBI.

beicTpo mepenBurarommecs BOJHBIE OpPraHU3MbI JOJDKHBI UMETh OO0Tekaemyro (opmy, 4to
MO3BOJISIET UM YMEHBIIUTH COMPOTHBIIEHUE, UCTBITHIBAEMOE MPU MEPEMEIICHUH B TaKOH BS3KOM
cpene, Kak Boja. Bo3gyx oOka3blBaeT ropa3go MEHEE CHIIbHOE COINPOTHBJICHUE JBUKEHUIO,
MTOCKOJIbKY €0 BSI3KOCTh OoJiee yeM B 50 pa3 HIKe BI3KOCTH BOJBI.

Bona o6Gnagaer Oonplied BBITAJKMBAIOUIEH CHUJIOW, YeM BO3AYX, MOSTOMY CHJIA TSXKECTH
OTpPaHMYMBAET MaKCUMaJbHbIE pa3Mephl BOJHBIX OPTraHU3MOB B MEHBIIICH CTETIEHU, YeM Ha3eMHBIX.
CaMmble KpymHbIE Ha3eMHBIE XUBOTHBIE BBINVISIAT KapiUKaMUd IO CPaBHEHHIO C HEKOTOPBIMH
KUTaMHU, JOCTUTAIOMMMH B JUMHY cBbimie 30 M u obmamaromumu maccoit 6omee 100 T (macca
KPYITHBIX CIIOHOB BCero 7 ToHH). Ho, HecCMOTps Ha TO, YTO KUTHI JBIIIAT BO3YyXOM, OKa3aBIIKUCh Ha
Oepery, oHM OBICTPO HAUMHAIOT 33JBIXaThCsl, T.K. MX JIETKUE CIUTIONIMBAIOTCS TOJ JaBJICHHEM
OTPOMHOUM Macchl Tena. JIJis Ha3eMHBIX JKMBOTHBIX XapaKTEepPHBI KECTKUE CTPYKTYpHI, Onaromaps
KOTOPBIM OHH COXPaHSIOT (JOPMY U IMOJIO)KEHUE Tella, HECMOTPS Ha JCHCTBHE CHIIBI TSDKECTH.
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Kax1p1i1 BHYTpEHHHI CKEJIET MO3BOHOYHBIX, XUTUHOBBIA HAPYKHBIN CKEJIET HACEKOMBIX, )KECTKHE
LIEJUTIOJIO3HBIE CTEHKU PACTUTENBHBIX KIETOK — BCE 3TO CTPYKTYpbI, HECYLIUE OJHY U Ty XK€,
OTOpPHYI0 (YHKLHIO. Y BOJIHBIX KHBOTHBIX JKECTKHE CTPYKTYPBI CIY)XaT OOBIYHO JUISL 3aIUTHI
(pakoBMHA MOJIITIOCKOB) WJIM JUIS MPHUKPEIUICHUS MBI (HaHIUPb PaKoOOpa3HBIX MM KOCTHBIN
CKeJeT phI0), a He ISl OJ/IepKaHKs Beca Tela.

CrniocoOHOCTh BOJBI K TIOTJIONMIEHHIO UM PACCEMBAHUIO CBETA OCTATOYHO BHICOKA M 3TO CHIBHO
OTPaHWYMBACT TIIyOMHY OCBEUIAeMOM COJIHIIEM 30HBI OkeaHa. [lockonbky s (oTocuHTE3a
HEOOXO/UM CBET, TITyOMHA, Ha KOTOPOW B OKEaHE MOYKHO BCTPETUThH PACTECHUs, TAKXKE OrpaHHUCHA;
OHHM OOWTAIOT TOJILKO B OTHOCHTEIIHHO Y3KOH 30HE, Ky/Ja IMPOHHMKAET CBET M TJe WHTCHCHUBHOCTH
¢dboTocHHTE3a MPEBOCXOIUT MHTEHCUBHOCTD JIBIXaHUS pacTeHHid. KpynmHble OEHTOCHBIE BOJOPOCIH
BCTPEYAIOTCS TOJIBKO BOJIM3M MaTEpUKOB, i€ rIIyOrHa BoJibl He peBbiaeT 100 M. B 6os1ee METKUX
MPUOPEKHBIX 30HAX BCTpedaeTcs (PUTOIUIAHKTOH.

Y Menkux BOJHBIX OpPraHM3MOB KHCIOpPOJ TMOCTYHaeT B TKaHM 3a cy€r auddysun wus
OKpyXaromen ux cpenpl. Kuciopoa B BOJE IUIOXO pacTBOpsieTcs. PacTBOpMMOCTBH KHCIOpoAa B
BOJIE CHIJKAETCS C IMOBBIIIEHUEM TeMIepaTypbl WKW CONEHOCTH. B  ycnoBusix, Hauboiee
OnaronpusATHBIX A1 pactBopuMocTH — npu 0*C B mpecHOM Bojie — KOHIIEHTpAIUs KUCIopoJa He
JOCTUTAaeT JIaKe OJHOM YETBEPTOM €ro KOHLEHTpaluu B Bo3ayxe. KoHueHTpamus Kuciopoja B
BOJIE PEIKO MpeBbImaeT 6 Ky0.CM Ha JUTP, 4yTo mpuMepHO B 30 pa3 HIKE €ro KOHILEHTpAluu B
Bo3nyxe. B crosunx Bomoémax, ocoOeHHO B 00j0TaxX, KUCJIOpPOJa HHOI/Aa HET COBCEM, T.K.
OaKTepuu HCIMOJIb3YIOT BECh UMEIOUIMIICS €ro 3amac MpH Pas3iioKeHWHU OPraHWYeCKUX BEIIEeCTB.
Cpena, numéHHass KUCIOPO/1a, HA3bIBACTCS aHA3POOHOM.

VY pbIO, )KUBYIIHMX B CTOSAYMX BOJOEMAX, COJEpKaHHE TeMOTJIO0NHA B KPOBU OOBIYHO BHIIIE, YEM
y pbIO, MECTOOOUTAHUS KOTOPBIX 0OTaye KUCIOPOIOM.

CKOpOCTh, C KOTOPOl OpraHu3M MOKET HM3BJIEKaTh M3 BOJIbI PACTBOPEHHBIM B HEMl KHCIOPOJ,
4acTO 3aBUCUT OT CKOPOCTH, C KOTOPOU OH MOXET MPOIyCKAaTh BOMY YE€PE3 CBOM OPIaHbI JbIXAHHUS.
IToaTOMy BBICOKAsi BSI3KOCTh BOJBI II0 CPAaBHEHHMIO C BO3IYXOM eII€ Oosiee 3aTpyaHSET BOJIHBIM
KHUBOTHBIM JIOOBIBAHHE KHCJIOpOJa. JIBycTBOpYaTble MOJUIIOCKM M MHOTHME pbIOBI CO3JAr0T
HENpepbIBHBIA MOTOK BOJBI yepe3 kalpbl. Jpyrue pblObl HaXOIATCSI B IOCTOSHHOM JBM)KEHUH,
9TOOBI 00ECIIEYUTH OMBIBaHHUE ka0p BOIOM.

Copnepxanue KHCIOpoJa B BoJe OOBIYHO IOHMXKAETCS C YIAJeHUEM OT IMOBEpXHOCTH. B
IPOTOYHBIX BOJOEMaxX KHciaopoja Oosblie, T.K. Omarojaps nepekaraMm, BOJOINaJaM U BOJIHAM
IIPOMCXOIUT MHTEHCUBHOE IE€peMEUIMBAHHWE BOJbl U BO3AyXa. B OosbHIMHCTBE cCilydaes
KOHLIEHTpALUsd PACTBOPEHHOTO KHUCIOPOJAa B BOJHOM Cpele YBEIMYMBACTCA JHEM, KOTIa
IIPOMCXOJUT BBIJICJIEHUE KUCIIOPOJa B pe3ynbTaTe (POTOCUHTE3a. DTO YBEJINYEHUE CBOAUTCS Ha HET
HOYBIO, KOT'JIa )KUBOTHBIE U PACTEHHUS B IIPOLIECCE bIXaHUS MOIJIOLIAIOT KUCIOPOJ, a POTOCHHTE3a
HE IIPOUCXOIMUT.

Beicokas ynenbHas Tem1o€MKOCTb BOJbl (KoTopasi mpumepHo B 500 pa3 Belllle, 4eM y BO3AyXa) U
€€ BBICOKAs TEIUIONPOBOAHOCTh OIPEHCIAIOT IOCTOSIHCTBO M OTHOCHUTEIBHO PaBHOMEPHOE
pacripeielieHue TeMIepaTypsl B BOAHOU cpene. [laxke B HEOOJbIIMX 03€pax CYyTOUYHbIE KOJIeOaHUsS
TEMIIEpPAaTypbl OBEPXHOCTHBIX CJIOEB BOJBI HE BBIXOIAT 3a IPEIEIIbl HECKOJIBKUX IPasycoB, TOTa
Kak Iepernajbl TeMIIepaTypbl OKpYyKarollero Bo3ayxa Moryt gocturath 10-20*. Boga criaxusaer
TaKXe U CE30HHBIE KOJIEOAHUS TEMIIEPATYPBHI.

TennonpoBoHOCTE BOJBI 00ECHEUMBAET OJHOPOJHOCTH BOJHOM Cpefibl, HO B TOXE BpeMs
00yCIIOBIMBAET OBICTPYIO TETJIOOTIAUY Y BOJHBIX OPraHU3MOB.

benHOCTB BOJBI KMUCIOPOIOM HAJIOKUIIA OTPAaHUYEHHE HA HBOJIIOLIUIO TEIVIOKPOBHOCTU Y BOJHBIX
KUBOTHBIX. TEINIOKPOBHOCTH CBOMCTBEHHA TOJBKO TEM BOJHBIM MJICKONUTAIOIIMM M NTHUIAM
(KUTBI, TIOJICHM, MHUHIBUHBI, YTKU U JIp.), KOTOpPBIE ABIIIAT BO3JYXOM M MOTYT MOJJEPKUBAThH
BBICOKYIO CKOPOCTh META00JIMYECKHUX IPOLIECCOB.

Boanbix oOutareneil y KOTOPbIX OCMOTHYECKOE JaBJIEHHE B MX TEJI€ 3aBUCUT OT COJIEHOCTH
OKpyXKarollel cpeabl Ha3bIBAIOT MOMKHIOOCMOTHYHBIMU (paguoisipuu, amEObl, HHQPY30pUN).
[TosTomy mnsi TuAPOOMOHTOB OCHOBHOW CIOCOO MOAJEpKMBAaTh CBOW COJEBOIM OamaHC — 3TO
n30eraTh MECTOOOUTAHUN C HETIOIXOAAIIEH CONEHOCTBIO.
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[To3BOHOUHBIC >KUBOTHBIC, BBICIIME paKd, HACEKOMBICE M WX JIMYMHKH, OOWTAIONIME B BOJE,
OTHOCSTCS K TOMOHOCMOTHYECKHM BHJIaM, COXpaHssi MOCTOSTHHOE OCMOTHYECKOE JIaBJICHHE B Telle
HE3aBUCUMO OT KOHLIEHTPAIIMHU COJIeH B BOJIE.

TUNMYHO MOpCKHME W THIHMYHO TPECHOBOJHBIC OPraHM3MbI HE TEPEHOCIT 3HAYUTEIHHBIX
W3MCHECHHI COJIEHOCTH W SIBIITFOTCS CTCHOTAJIMHHBIMHU. DBPUTAIMHHBIC OPTaHU3MBI BCTPEUAIOTCS
PEIKO U B COJIOHOBATHIX BOJax (JIelll, CylaK, Iyka), (M3 MOPCKUX Kedaib).

DKonoeuueckue epynnvi 2UOPOOUOHMO8.

Hexron (nektos —mmaBaromuit) — cKopocTh Me4-pbIObI octuraer 130 km/49ac

[Tnankron (planktos — mapsinuii) — 300MIAHKTOH, (PUTOTJIAHKTOH

benroc (benthos — rimy6uHa) — 3000€HTOC (MHIMH, YCTPHUIIBI, T'yOKH, KOpayuibl), (uTOOESHTOC
(Bogopocin).

OcobenHocmu adanmayuu HCUBOMHBIX K B00HOU cpeoe.

1. ’KuBOTHBIE MOTYT HCIIOJIB30BaTh OBEPXHOCTHOE HATSHKEHHME BOJIbI (KJIOIMBI BOJOMEPKH,
KYKH BEPTAUKN).

2. XKuBoTHBIE, CHOCOOHBIE AaKTHUBHO IIJIaBaTh HMMEIOT CIELUAIN3UPOBAHHBIE OPraHbl
(pecHUYKH, KI'YTHKH, MJIABHUKH, JacThl). CriocoObl nepeaBukeHus (M3rudanue Tesa, peakTUBHbIN
croco0).

3. buodunbsTparopsl (MuauM, obOHUTarOmIMEe HA IUIOMIATM lKB.M MOTYT IMPOTOHSTH Yepes3
MaHTHIHYIO 1OJI0CcTh 150-280 Ky0. M BOJBI 32 CYTKH).

4. Oxonokanus (KUThI, 1eIb(QUHBI).

5. Hanuuue snextpuueckux opranoB. Oxosno 300 BUIOB pbIO CIIOCOOHBI T'€HEPUPOBATH

ANIEKTPUYECTBO W HCIOJB30BATh €ro Ui OpUEHTAllMM W CUTHaim3anmuu. HekoTtopeie —
ANEKTPUYECKUH CKaT, JIEKTPUUECKHUI yrOph UCTIOIB3YIOT CBOM OPTaHbI JIJIsl HANIAJCHUS U 3aIUTHI.

6. ['mmo6Ono3 — cnmocoOHOCTh MEPEHOCUTH JTUTENbHBIC MEepUoAbl 0e3 BOIBI, MEPEXoJs B
COCTOSIHUE TIOHMYKEHHOM KM3HECATETHHOCTH (JIBOSIKOIBIIIANINAE PHIOKI).

[TouBa Kak cpesia OOUTAHUS.

[TouBa mpexacraBisier co00i CIOXKHYIO TpEX(Da3HYIO CHUCTEMY, B KOTOPOUW TBEPHABIE YaCTHUIIBI
OKpPYKEHbI BO3yXOM U BoJoi. OHa MpOHU3aHAa MOJOCTAMU U B HEHl CKJIaIbIBAIOTCS pa3HOOOpa3HbIe
yCIIOBHUSA, ONArompusTHbIE A >KM3HM MHKPO- U MaKpOOPTraHM3MOB. B mouBe criiaxuBaroTcs
TeMIIepaTypHble KoJieOaHUs, a HaJIM4Yhe TPYHTOBBIX BOJ U MPOHHUKHOBEHHE OCAIKOB CO3JIAIOT
3amachl Biard U 00ECHEUHUBAIOT PEKUM BIIAXKHOCTH, MIPOMEKYTOUHBIN MEXIy BOJAOH U Ha3eMHOU
cpenoil. B mouBe KOHLEHTPUPYIOTCS 3amachl OPraHMYEeCKMX W MUHEpPaJbHBIX BELIECTB,
MIOCTABJISIEMBIX OTMHPAIOLIEH PACTUTENLHOCTbIO M TpyNaMu KHUBOTHBIX. Bcé 3T0 ompexpenser
OO0JIBIIYIO HACBIIIIEHHOCTh MOYBBI KU3HBIO.

Ha IxB.M mouBeHHOro ciost mpuxoautcss 6osiee 100 mMupa KJIETOK MPOCTEHIIMX, MUJUTHOHBI
KOJIOBPATOK, JECATKH MUJUIMOHOB HEMATOJ, COTHHU THICSY KJIEIIeH U KOJIEMOOJ, COTHHU JI0KIEBBIX
YyepBeid, MOJTIOCKOB U Apyrux 0ecrno3BoHOYHBIX. Kpome TOoro 1kB. CM MOYBBI COJIEPKUT JECITKU U
COTHH MJTH OaKTepHii, MUKPOCKOTIMYECKUX TPUOOB U IPYTUX MUKPOOPTraHU3MOB.

JKuBble opraHu3Mbl TaKKe XapaKTepHBI [Tl TOYBBI, Kak U €€ HeXHBbIe KOMIOHEHTHL. [loaTomy
B.1. Bepnajackuii oTHEC MOYBY K OMOKOCHBIM TeJIaM MPUPOIbI.

UToOBl MO3HAKOMHUTBCA C JKOJOTHYECKHMMH (PAKTOpaMH, BIUAIOUIMMHU Ha KH3Hb OOUTaTenei
MOYBBI CJIETyeT BCIIOMHHUTbD, YTO B MOYBE BHIACTSIOT 3 OCHOBHBIX TOPU30HTA, PA3TUYAIONINXCS 10
MOP(OJIOTHIECKUM U XUMHUYECKUM CBOMCTBAM:

1) BEPXHUH NMEPErHOWHO-aKKyM Yy ISTHBHBINA TOPHU30HT;
2) TOPU30HT BHIMBIBAHHUS, WM aJUTIOBUAIIBHBIH;
3) MaTEPUHCKYIO TIOPOTY.

Kak cTtpykTypa, Tak ¥ XUMU3M 3TUX CIOEB OYEHb PA3IUYHBI, M MO3TOMY OOWUTATENN MOYBHI,
IepEeMENIAsiCh BCEr0 Ha HECKOJIBKO CAHTUMETPOB BBEPX WIIM BHU3, IONAJAIOT B APYTHE YCIOBUSL.
BaxxHo 3HaTh, 4TO:

L4 pPasMEphbI MnoJjocTei MCKAY YaCTUllaMU IIOYBbI, IPUTOJHBIX IJIA o0OHUTaHUS B HUX
JKHNBOTHBIX, 0OBIYHO 6LICTpO YMCHBIIAKOTCA C T. .IIY6I/IHOI7I;
L4 COJACPKaHNEC BOJAbI HCOAMHAKOBO B PA3HLIX IIOYBAX U B pa3HOC BPEMSI;
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J U3MEHUUB COCTaB IOYBEHHOro Bo3ayxa. C riiyOMHONl B HEM MajgaeT COJEp)KaHUE
KHCJIOPO/1a U BO3PACTAET KOHLIEHTPALUsl YTJIEKUCIIOro ra3a;

J Koie0aHus TeMIepaTrypbl pPe3KH TOJIbKO Ha TOBEPXHOCTH TMouBbl. C  KaxabIM
CAaHTUMETPOM BIIIyOb CyTOUYHBIE M CE30HHBIE TEMIIEpaTypHble U3MEHEHHSI CTAHOBSTCS] MEHBIIIE, M Ha
riyoune 1-1,5 M UX npakTHYECKH HET.

Bce mnepeuncneHHble OCOOEHHOCTHM MPHUBOJIAT K TOMY, 4YTO HECMOTpsT Ha OOJIBLIYIO
HEOJHOPOJAHOCTh IKOJIOTUYECKUX YCIOBUHM, IIOYBA BBICTYNAET KAaK JOCTATOYHO CTaOWIIbHAs Cpena.
Bonbias n3MeHYMBOCTh TEMIIEPATYP U BJIKHOCTH B IOYBEHHOM IpO(uUiIe NO3BOJISAET OYBEHHbIM
KUBOTHBIM  IYTEM  HE3HAUMTEIbHBIX  IEepeMelleHuid olecneuutb cede  MOAXOMSALIYIO
HKOJIOTUYECKYIO 0OCTaHOBKY.

HeonHopoaHocTs NMOYBBI MPUBOAMT K TOMY, YTO JJIsi OPraHU3MOB pa3HbIX pa3MEpOB OHa
BBICTYIIAET KaK pa3Has cpeja.

JInsi MENKHAX TOYBEHHBIX JKMBOTHBIX, KOTOPHIX OOBEIMHSAIOT TOJ Ha3BaHHEM MHUKpodayHa
(mpocreiilue, KOJOBpaTKU, HEMATObl), I0YBA — 3TO CHCTEMa MUKPOBOJ0EMOB. [lo cymiecTBy 310
BOJHbIE OpraHu3Mbl. OJHAaKO NMOYBEHHbIE (POPMBI HAMHOTO MeJbd€ OOBIYHBIX MPECHOBOJHBIX U
OTJINYAIOTCSI CHOCOOHOCTBIO JIOJITO HAXOJIUTHCS B HMHIMCTUPOBAHHOM COCTOSIHUH, NEpexuiast
HeOIaronpusTHbIE EPUOIBI.

JUig nplmamyx BO3JYXOM HEMHOTO 0ojiee KpYMHBIX KHUBOTHBIX IMOYBA MPEJCTaBISIET co00it
CUCTEMY MeNKHuX memniep. Takux >KUBOTHBIX OOBEIUHSIOT MMOJ Ha3BaHueM Me3odayHa. K atoit
IPyINIEe OTHOCATCS B OCHOBHOM WIEHHCTOHOTHE: KIIEIHIM, TEePBUYHOOECKPhUIbIE HACEKOMbIE
(Kos71eM00I1bl, JBYXBOCTKH), MEJIKME BUIbl KPbUIATHIX HACEKOMBIX, MEJIKHE MHOTOHOXXKH. Y HHX
HEeT MpUcrocoOyieHns K peIThio. OHU MOJI3AI0T MO CTEHKAaM MOYBEHHBIX IMOJIOCTEH MpU MOMOIIH
KOHEYHOCTEH WM yepBeoOpa3HO u3BUBasAch. [lepro/pl 3aTorieHrs MOYBbI BOJIOW MpeACcTaBUTEIN
Me30(¢ayHbl IEPEKHUBAIOT B ITy3bIPbKaxX BO3IyXa.

Bonee KpymHBIX TOYBEHHBIX JKHBOTHBIX, C pasMmepamu OT 2 10 20 MM, Ha3bIBaIOT
IPEICTaBUTENIAMU MakpodayHbl. DTO JIMUYMHKH HACEKOMBIX, MHOIOHOXKH, J0XKJEBbIe YepBU. [l
HUX I0YBa — IUIOTHAs Cpella, OKa3bIBAIOLIAsl MEXaHMYECKOE CONPOTUBICHHUE NMPU JABUKEHUU. DTU
KUBOTHBIE MEPEJBUTAIOTCS B MOYBE, JUOO pPACHIMPSS €CTECTBEHHbIE IIEIN IYTEM pa3/BUTAHUS
MIOYBEHHBIX YaCTHIL, JTUOO posi HOBbIE XO/bl. Pa3/iBUras 4acTHIIbI MOYBBI 32 CUET JABJICHUS CTCHOK
Tena, MepPeIBUratOTCs JI0KAEBbIC YEPBH, JIMUYMHKY KOMAPOB-J0JITOHOKEK. MHOTOHOXKH (KOCTSIHKH
U reo(uIibl) UMEIOT TEJIO C MaJIbIM MONEPEYHBIM CEUEHHEM, CIIOCOOHBIM M3rHOaThCs B U3BHIIMCTBIX
X0Jax.

['a3000MeH  JKMBOTHBIX 3TOH  3KOJOIMYECKOM TpyHNbl MPOMCXOAUT HPU  MOMOUIH
CIELUAIU3UPOBAHHBIX OPraHOB JIbIXaHUs, HO BO3MOKEH I'a3000MeH U yepe3 MoKpoBbl. Berpeuaercs
U UCKJIFOUMTEIBHO KOXKHOE JIbIXaHHe, HalIpUMep Y JOKIEBbIX YepBeil.

MeradayHa oyB — 3TO KpYIHbIE 3€MJIEPOH, B OCHOBHOM M3 YHMCJIa MIIEKOIMTAIOMIMUX. MHOrue
BUJIbl IIPOBOJAT B IIOYBE BCIO XKU3Hb (CIEMbIIIM, KPOThI, LIOKOPbI). Y HHUX HEIOPa3BUTHI IJIa3a,
KOMIIaKTHOE, BaJbKOBATOE TEJIO ¢ KOPOTKOM IIeei, KOPOTKUI I'yCTON MeX, CHIIbHBIE KONAaTelbHbIe
KOHEYHOCTH C KpenkuMH KorrsaMmu. K meradayHe MmouBbl MOKHO OTHECTH M KPYIHBIX OJIUTOXET
OoOUTAIOIMX B TPOIMKAX U F0XKHOM noymapun. Camblil KpYIHBIM aBCTPAIUICKUIA YepBb JOCTUT aeT
B IIMHY 2,5 u gaxe 3M.

KpoMe mnocTosiHHBIX oOuTaTenell MOYBBI, CPeAM KPYHMHBIX >KUBOTHBIX MOJKHO BBIJICJIUTh
OO0JIBIIYIO 9KOJIOTUYECKYIO TpyIIly oOuTaresnell HOp (CYCIMKH, XOMSIKH, TYIIKaHYMKH, KpPOJIUKH,
O6apcyku). DTH >KUBOTHBIE TOJBKO KOPMSATCS Ha MOBepXHOCTH. HopHukM oOmajgaror depramu
CTPOEHHSI, XapaKTepHbIMU JJIS1 HA3eMHBIX JKUBOTHBIX, HO UMEIOT MPHUCIIOCOOJICHUS, CBSI3aHHbIE C
porouM 00pa3oM XU3HU (CHWJIbHAs MYCKyJaTypa MepeJHUX KOHEYHOCTEH, yKOpOuYeHHas Iesd,
HeOOoJIbIINE YITHBIE PAKOBUHBI).

[lo cremeHu cBs3W C TMOYBOM Kak cpenol oOWUTaHMS KUBOTHBIX OOBEIAMHSIOT B TPH
HKOJIOTUYECKUE TPYIIIbI: T€0OUOHTHI, T€O(HIIBI U TEOKCEHBI.

'eoOMOHTBI — JKMBOTHBIE, IIOCTOSIHHO OOWMTaromye B TOYBe (JIOKIEBBIE YEpBH,
NEPBUYHOOECKPBIIbIE HACEKOMBIE).
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I'eo¢uiibl — )KMBOTHBIE, YaCTh IIMKJIA Pa3BUTHUA KOTOPBIX (0HA U3 (Pa3) 00s13aTeqbHO MPOXOIUT B
nouBe (OOJBIIMHCTBO HACEKOMBIX: CapaHYOBBIC, INUUHKHU )KYKOB).

I'eokceHbl — >KMBOTHBIE, KOTOpBIE IOCELIAIOT IOYBY JUIsI BPEMEHHOTO YKPBITHA (TapakaHbl,
YKH, TPbI3YHBI).

[louBa, Mo psiy HPKOJOTUYECKUX OCOOCHHOCTEH SBISETCS CPEIOW NPOMEKYTOUHONH MEXKIY
BOJHOU 1 Ha3eMHOU. C BOJAHOU Cpelloi MOYBy CONIIKAIOT €€ TeMITePATyPHBIA PEXKUM, TIOHKEHHOE
COJIEp’)KaHHUE KHUCJIOpoJa B IIOYBEHHOM BO3JyX€, HACBIUICHHOCTh €ro BOISHBIMU Iapami,
IIPUCYTCTBHUE COJIEH M OPraHUYECKUX BEILECTB B IIOYBEHHBIX PaCTBOpax, BO3MOKHOCTb JIBUTAThCS B
TPEX UZMEPEHHUSIX.

C Bo3ayIIHOMN cpenoil cONMKalT HAIMYKME TIOYBEHHOTO BO3/yXa, YIpo3a UCCYILIEHUS B BEPXHUX
TOPU30HTAaX, I0BOJILHO PE3KHE U3MEHEHUS TEMIIEPATyPHOTO PEKHMa OBEPXHOCTHBIX CIIOEB.

[IpomexyTouHbIE SKOJIOTMUECKHE CBOMCTBA MOYBBI KaK CpeJibl OOUTAaHUS dKUBOTHBIX MO3BOJISIOT
IIpeIoaraTh, YTO OYBa Urpajia 0CoOYyI0 poJib B IBOJIIOIMH )KUBOTHOTO MUpa. {151 MHOTUX TpymIl,
B YAaCTHOCTHU YJICHUCTOHOTHX, TOYBa IOCIYXKWJa Cpeloil, dyepe3 KOTOPYK BOJIHbIE OOMTaTenu
CMOTJIM TIEPENTH K Ha3eMHOMY 00pa3y >KU3HU U 3aBoeBath cyiry (akan. M.C.I'wispoB).

KuBble opraHu3Mbl Kak cpejia OOuTaHusl.

Hcnonb3oBaHne 0AHUMHU KUBBIMH OPraHU3MaMHM JIPYTHX B Kau€CTBE Cpe/ibl OOUTaHUSI — LIUPOKO
pacnpocTpaHEéHHOE B MpHUpoje ABlIeHue. [{axe npokapuoTHueckue opraHu3mMsbl (0aKTepuu U CHHE-
3eJIEHBIE BOJIOPOCIH) MMEIOT COXHTeNel. [IpakTHyecku HET HU OJHOTO BUJIAa MHOTOKJIETOYHBIX
OpraHM3MOB, HE UMEIOIIMX BHYTPEHHUX oOuTaTeneld. YeM BhIlle OpraHu3aius X03s5€B, TeEM 00JIbIle
cTenenb U GepeHINPOBAHHOCTH X TKaHEH M OpraHoB, TeM Oojiee pa3HOOOpa3HbIE YCIOBUS OHU
MOTYT TPEIOCTaBUTh COXUTeNlsAM. [lapa3uToB OoJblIe BCEro cpeau MHKPOOPTaHU3MOB U
OTHOCHUTENIbHO TPUMHUTUBHBIX MHOTOKJIETOYHBIX, a IOJBEPKEHHOCTh Mapa3uTU3My Hauboee
pa3BuTa y NO3BOHOYHBIX U I[BETKOBBIX PACTEHUM.

[Tapa3utsl 06UTaOT B crieu(pUIECKUX YCIOBUSAX BHYTPEHHEH Cpelbl OpraHu3Ma XOo3siuHa. JTO
TAET UM PsiJ SKOJOTUYECKUX TPEUM YILIECTB:

1) OO6unpHOE CcHaOXEHWE THIICH 3a CUET COJEPKUMOTO KJIIETOK, COKOB M TKaHEW Tena
XO35IMHA WJIA COJEPKMMOI0 €ro KullleuHHKa. HeorpaHnyeHHblE NUIIEBBIE PECYPCHI CIyXKaT s
[1apa3uTOB YCIIOBUEM BBICOKOTO MOTEHIMAIIA UX PA3MHOKEHHUS.

2) BToppIM BaXHBIM 3KOJOTMYECKMM IPEUMYILIECTBOM JJisi OOHMTareneil  KUBBIX
OpPraHU3MOB SIBJISICTCS UX 3AIIUIIEHHOCTh OT HETIOCPECTBEHHOTO BO3ACHCTBUSI ()aKTOPOB BHEIIHEH
Cpelbl.

3amunEHHOCTh OT BHEIIHUX BParoB, OOMIINE MUIIH, CTA0MIBHOCTD YCIOBHM JAENAlOT HEHYXHOM
CIIOXHYI0 IU(PGEepeHIUPOBKY Tela, W IO3TOMY BHYTPEHHHE Mapa3uThl XapaKTePU3YIOTCS
BTOPUYHBIM YIPOLIEHUEM CTPOEHHUS], BIUIOTh O MOTEPHU LIEIBIX CUCTEM OPraHOB.

Ecnu y sHoomapasutoB B Mpoliecce >KU3HEHHOTO LMKIA HAaONIOAAaeTCs BBIXOJ BO BHEIIHIOKO
Cpely, Y HUX DPa3BUBAIOTCA Pa3MYHbIEC 3alUTHBIE MPUCIOCOONEHUs (i@ TeIbMUHTOB, I[HCTHI
KHIIIEYHBIX aMEOD).

OCHOBHBIE 3KOJIOTMYECKUE TPYAHOCTH, C KOTOPBIMH CTAJKHBAKOTCS BHYTPEHHUE COXXHUTEIH
YKUBBIX OPraHU3MOB:

J OrpaHM4YeHHOCTb  JKM3HEHHOI'O  IPOCTPAHCTBA  JUISI  TKAaHEBBIX M OCOOEHHO
BHYTPUKIICTOYHBIX OOUTATENeH;

o CrnoxHocTH CHaOXeHUs KUCIIOPOJIOM;

o TpyaHocTh pacpocTpaHeHUs OT OJIHOM 0COOU X0351€B K JIPYyTUM;

J 3alUTHBIE PEaKIIMK OpraHu3Ma X03s1Ha IPOTHUB Napa3UuTOB.

Cpena oOuTaHMs Napa3uTOB OrpaHMYEHa KaK BO BpPEMEHM (KH3HBIO XO35fMHA), TaKk U B
npoctpadcTse. [103ToMy OCHOBHBIE aJanTally HANPaBICHbI HA BO3MOXHOCTh PaclpOCTPAaHEHUS B
9TOH cpefe, Mmepesadu OT OJHOTO XO3siuHa K Apyromy. [nmaBHeimue npucnocoOneHust K 3ToMy —
MOBBIIIEHHAs! CIOCOOHOCTh K PAa3MHOXKEHHUIO, BBIPAOOTKA CIOXKHBIX JKHU3HEHHBIX IIMKJIOB,
HCII0JIb30BAHNE NIEPEHOCUYUKOB U IPOMEKYTOUHBIX XO35IEB.
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WNHorpa nmapasuThl caMM CTAHOBSATCS CpPElOM OOWTaHUS JPYIMX BHJIOB — BO3HHUKAET SIBJICHUE
runeprnapasuTumMa. Hampumep, MHOTOSIEPHBIE ONAIMHBI, )KUBYIIUE B aMpHOUsIX, caMu OBIBAIOT
3apakeHbl aMm&OaMu. MHOTO CBEpXIapa3uTOB B KJIACCE HACEKOMBIX.

MHoro mapa3utoB OOMTaeT HE BHYTPH, @ HA IMOBEPXHOCTHU Tela XO35MHA (IKTOMAPA3UTHI).
XO034MH B 3TOM CJIydyac BBICTYIIACT JIMIIb KaK YaCTb BHEIIHEU Cpcabl IapasuTa, CHa6)KaSI €ro
HI/IIlICﬁ, IpeaoCTaBIAd Y6€)KI/IHIG H COo3JaBasA MHKPOKIMMAT. CBa3b OKTOIIapasuTa € XO3IHMHOM
MOJET OBITh IIOCTOSHHOM WX BpCMeHHOﬁ. OI[Ha N3 OCHOBHBIX JXHU3HCHHO BaXXHBIX 3aJa4d
OKTOIIAPAa3UuTOB — YACPKATHCA HaA TCJIC XO3AWHA. HOE)TOMy Y HUX BLIpa6OTaJH/ICI) MHOT'OYHCJICHHBIC
Opradbl NPpUKPCIJICHHUA — IPUCOCKHU, KPHOYKH, KOT'OTKH.

Takum o0OpazoM, mapa3uThl, KaK U CBOOOJHOXHUBYIIHE BHJBI, 00JaJal0T CIOXKHOM CHUCTEMOI
MPUCTIOCOOTICHUI K CBOEH cpeie OOUTaHus.

Oco0EHHOCTH Ha3eMHO-BO3IYIITHON CPEIBI.

Kuzub Ha cymie moTpedoBaia TaKUX MPUCTOCOOTICHHH, KOTOPhIE 0Ka3aJIUCh BO3MOKHBIMHU JIUIITb
IIPU JOCTaTOYHO BBICOKOM YPOBHE OPTraHM3alii PaCTEHUH U )KHUBOTHBIX.

HasemHas ®u3Hb MpUypoueHa K BEPXHEMY CIIOIO CYIIM W TpUJerarmei Kk HeMy atMocdepe.
Bo3nyx comepKUT KUCIOPOJ, HEOOXOAUMBIN Ul bIXaHUS U ABYOKUCH Yriepoja, HEOOXOIUMYIO
JJIA (1)OTOCI/IHTC33, a Mo4yBa CIYXUT MCTOYHHMKOM BOJIbI U MHUHEPAJIbHBLIX BCIICCTB. H3-3a Hus3kou

MJIOTHOCTH BO3JlyXa OOMTATENN BO3MYITHOW CPENbl TOJDKHBI 001a1aTh COOCTBEHHOW OTIOPHOM
CI/ICTeMOI\/’I, nogmeme/IBafomeﬁ TECJI0: PACTCHUA — MCXaHNYCCKUMHU TKaHAMMU, ) KUBOTHBIC — CKCIICTOM.
JKv3Hb BO B3BEIICHHOM COCTOSIHHM B BO3/yXe HEBO3MOJKHA, TIOTOMY BCE OOHTATEIH
BO3JIYIITHOM CpeJbl TECHO CBSI3aHBI C IMOBEPXHOCTBIO 3E€MJIM, KOTOpas CIYXKHUT HM JUIS
MIPUKPEIUIEHUS U OIIOPEI.

Majtass TUIOTHOCTH BO3JyXa OOYCJIOBJIIMBACT HU3KYIO CONPOTHBISIEMOCTh TIEPEABUKCHHUIO,
[I03TOMY MHOTHE Ha3eMHbIE KUBOTHBIE B IIPOIIECCE IBOJIIOLMU MPUOOPENH ClIOCOOHOCTh K MOJETY.
K aktuBHOMY mOnE€TY cnocoOHbl 75% BHIIOB BCEX HA3eMHBIX >KHBOTHBIX, MPEUMYIIECCTBEHHO
HACEKOMBIE U NTHIIbL. JIeTaloT Ha3eMHBbIE KUBOTHbIE B OCHOBHOM C TIOMOIIIbIO MYCKYJIBHBIX YCUIIUH,
HO HEKOTOPbIE MOTYT IJIAHUPOBATH 33 CYET BOZYIIHBIX TEUEHUH.

bnaronaps nepenBHXeHUSIM BO3IYIIHBIX MacC BO3MOJKEH MMAaCCUBHBIN MOJET psiAa OpraHU3MOB.
Y MHOTHX BHUJOB pa3BUTa AHEMOXOPHSI — paccelieHHe C MOMONIbI0 BO3IYIIHBIX IOTOKOB.
AHemoXxopus XapakTepHa Hjsi CIOp, CEeMSH W IUIOJ0B PACTeHHMM, IHUCT MPOCTEHUIINX, MEIKHX
HAaCEeKOMBIX U mMaykoB. llepeHocuMble NOTOKaMH BO3AyXa OpraHM3Mbl TMOJYYMIIM Ha3BaHUE
a’pOILIaHKTOHA.

Kpome ¢usmueckux CBOMCTB BO3IYLIHON Cpeibl, JUIsl CYILIECTBOBAHUS HA3€MHBIX OPraHHW3MOB
OYCHb BaXHbI €€ XHMHUYECKHE OCOOCHHOCTH. Bbicokoe comepxanue kuciopoaa (21%)
CHOCOOCTBOBAJIO TOBBIIICHUIO OOMEHA BEIIECTB y HAa3e€MHBIX OPraHW3MOB IO CPAaBHEHHUIO C
MEePBUYHOBOAHBIMU. VMEHHO B Ha3eMHON o0OcTaHoBKe, Ha 0a3e BBICOKOW A(PGHEKTUBHOCTH
OKHUCJIUTEJIBHBIX MPOIIECCOB B OPraHU3Me, BOSHUKIIA TOMOMOTEPMHUSI ’KUBOTHBIX.

JIEKIIMS 8.
BUOPUTMBbI

Kuzup OpPraHu3MoOB IIPOTEKACT B YCJIOBUAX BECbMa W3MEHYUBOHN U HGHOCTOHHHOﬁ, JUHAMHAYHOM
BHEIIIHEH Cpcabl. O1H KoJIeOaHus CpCAbl CYHICCTBOBAJIN 1O BOSHUKHOBCHUS JKU3HU U C ICPBOTO OHA
COIIPOBOKAAIIN ee pa3BUTHC. ECTeCTBeHHO, 4TO Yy BCEX OpraHnu3MOB BO3HHUKIM K HHUM
HpI/ICHOCO6J'IeHI/IH, BbIpaXXaromuecsa B UYCPCAOBAHUHN OHOJIOTUYECKUX HBHCHHﬁ, MPOTCKAOIIUX
NEpUOAUYCCKU U ITPUYPOUCHHBIX K HanOoJee 6HaFOHpI/I${THOI71 AT UX OCYHICCTBIICHUA 00CTaHOBKE.

B Pa3sHOC BpEMs HECOJUHAKOBA UHTCHCUBHOCTD HeﬁCTBYIOMHX Ha JXUBBIC OPraHU3MbI (I)aKTOpOB,
HHOrJa € TCYCHUEM BPCMCHU U3MCHACTCA U HUX COCTAaB. B oanux CIydadXx HU3MCHCHUA YCHOBI/II‘;I
3aKOHOMCPHO pacCipeaCJICHbI BO BPCMCHU U HOCAT peFYHHpHLIﬁ XapakKTep, 3TO NCPUOANICCKUC (I/IJ'II/I
TUKINYCCKHUC, pI/ITMI/I‘{eCKI/IC) SABJICHUS, CBA3AaHHBIC C BPAlICHHUEM 3CMJ'II/I, 06paH_ICHI/ICM ec BOKpYT
COJIHIIA U Ap. TakoBbI qcpeaoBaHuA CBCTAa U TCMHOTBI, IOHWKCHHBIX U MMOBBIIICHHBIX TCMIICPATYP B
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CYTOYHOM LIMKJIE; PUIMBHO-OTIMBHBIE LIUKIIBI Ha MOOEPEXBSIX MOPEN U OKEaHOB; CMEHA CE30HOB
roJia U COOTBETCTBYIOLINX UM PEKHMOB HKOJOTHUECKUX (PaKTOPOB B TOJUYHOM IUKJIE. VI3BECTHBI U
M3MEHEHHsI Ccpelpl C 0Oojiee MPOJOJDKHTENBHBIM  IEPUOJOM, HAlpHUMep  MHOTOJETHHE
NEpUONYEeCKUe  KoJIeOaHUs  KIMMATHYeCKHX  (PAKTOpPOB, OOYCIOBICHHBIE  IUKIMYECKHM
U3MEHEHHEM akTUBHOCTH CoJHIa.

B npyrux cioyyasx HW3MEHEHUs Cpelbl HMEIOT XapakTep AapUTMHUYECKHX (HEperyssipHbIX,
cirydaitHbIx). CamMbIM OOBIYHBIM IPUMEPOM HX MOTYT CIYXHTh HENpPOJOJDKHTEIBHBIE KOJICOAHUs
IIOTO/Ibl WJIM M3MEHEHHUE OCBEHIEHHOCTH NpU MPOXO0XkaAeHUU obsakoB. CouyeTaHHe pEryisipHBbIX U
CIIydalfHbIX U3MEHEHHUH cpefibl CO3MaET TOT JUHAMUYHBIN 3KOJOTrHYEeCKUM (POH, KOTOPBII BBI3bIBAET
HEO0XOAMMOCTh OTIPEICIEHHON OpraHu3alyy KU3HH OPraHU3MOB HE TOJILKO B IMIPOCTPAHCTBE, HO U
BO BPEMEHHU.

WNHorpa putMuyecKkrue U3MEHEHUs LIETMKOM OIPEAEISIOTCS COOTBETCTBYIOIIMMH U3MEHEHUSIMU B
Cpelie — 3TO DK30T€HHBbIE PUTMBI. B mpHHIKIIE OHKM Majo OTIMYAIOTCS OT CIIy4ailHBIX 3K30T€HHBIX
W3MEHEHUH, TaKUX, HalmpuMep, KaK 3aKpblBaHWE YCTBUI[ IpHU ycuieHuHW BeTpa. llpu yctpanenun
KoJie0aHui cpelipl, T.€. IPU MOMEIIEHUH PACTEeHUI B IOCTOSIHHBIE YCIIOBHUS, TAKHE PUTMBI Cpa3y ke
ucye3aroT. B pyrux ciydasx pUTMHUYECKHE TPOSBICHMS KUZHEIESITEIBHOCTH COXPAHSIIOTCS
HEKOTOpOE BpeMs, U IOC]e IEPEHECEHMs] OpraHhu3Ma B IOCTOSIHHbIE YCIIOBUA. Takue pUTMBbI
Ha3bIBalOT dHJOreHHbIMU. OHM ObuM OOHapyxeHbl Oosee 200 ner Hazan. B Hacrosimiee Bpems
MIPOSIBIIEHUE SHJOTEHHBIX PUTMOB (MU «OUOI02UYEeCKUX 4aC08)») YCTAHOBIEHO Ha OOJIBIIIOM YHCIIe
MPUMEPOB y PACTEHUM, KUBOTHBIX, YEJIOBEKa M MHKPOOPraHU3MOB. l3yueHHeM 53HIOTE€HHBIX
PUTMOB 3aHUMaeTCsl 00JacTh OMOJIOTHH, Ha3BaHHAs OMOPHUTMOJOTHEH (WM OHMOXPOHOMETpHEH),
KOTOpas uccienyer (pu3noIornyeckue MeXaHu3Mbl «OHOJIOTHYECKUX YacOB», UX MPOUCXOXKICHUE U
MIPUCTIOCOOUTENBHOE 3HAUCHHUE.

VY4EHbIe 3aMETHIIN, YTO U3MEHEHUS B )KM3HEACATEIBHOCTH OPraHU3MOB COBIIAJAIOT 110 IEPHOLY
C BHEIIHUMH, reo(PU3MUECKUMM LMKJIaMU. OJTO TaK Ha3blBacMble aJalTUBHbIE OHOJIOTMYECKHE
PUTMBI — CYmMouHble, TyHHble, NPUTUBHO-OMIUBHbIE, 200UYHDbIE.

bnaronapst UM caMble BakHble OMOJIOTMUYECKHe (PYHKIIMU OpraHu3Ma, Takue, Kak MUTaHue, pocT,
pa3sMHOXEHHE, COBIA/IAIOT C HanboJiee OIaronpuaTHBIM AJIs 3TOT0 BPEMEHU CYTOK MJIM TOAa.

AnanTuBHBIE OMOJIOTUYECKUE PUTMBI BO3HUKIM KaK IPHUCIOCOOJEHHE (DU3MOJOTHM IKHMBBIX
CYLIECTB K PErYJISIPHBIM 3KOJIOTHYECKUM U3MEHEHHUSAM BO BHEIIHEH Cpee.

CyTouHble (HUPKAIHbIE) PUTMBbI.

PutMBI, meproa KOTOPBIX paBeH WM OIM30K K 24 yacam, Ha3bIBalOT LUpKaaHbIMU. CyTOUHBIE,
WIA [UPKAJHbIE PUTMBl OOHAPYXKEHBI B CaMbIX PA3JIUYHBIX MPOSBICHUSX JKU3HEAEATEIBHOCTU Y
Pa3HBIX OPraHU3MOB. Y HEKOTOPBIX PACTEHUH B ONPEIEIEHHOE BPEMs IPOUCXOJUT OTKPBIBAHUE U
3aKpbIBaHUE LIBETKOB, IIOJHATUE U OIyCKaHHUE JMCTbEB, NHTEHCUBHOCTD AbIXaHUS, HHTEHCUBHOCTb
¢doTocuHTE3a U JIp. MPOLECChl. DKOJIOTMUECKUH 3((PEKT 3HIOT€HHBIX CYTOYHBIX PUTMOB B JKU3HU
pacTeHH NPOSIBIIETCA B 3aKOHOMEPHOCTH PACKPBIBAHUS U 3aKPBbIBAHMS [IBETKOB, 3aKII0YAIOIIEHCS
B OIIpe/IeIEHHON IPUCHIOCOOIEHHOCTH K CYTOYHOM aKTUBHOCTH OTIPENIEIEHHBIX IPYIII ONbUINTENEH.

[upkagHble pUTMBI IPEACTABISIOT cO00M PUTMHUYHOE YepeJOBaHUE IEPUOI0B IIOKOS U
JESTEIbHOCTH Yy KUBOTHBIX. Pa3Iu4aroT HOYHBIX, THEBHBIX, CYMEPEUYHBIX U KPYIJIOCYTOYHO
AKTUBHBIX XUBOTHBIX. JlJI1 BCEX XapaKTEPHO YEpPENOBAHNUE BPEMEHHM IIOKOSI U AEATEIbHOCTH, HO Yy
OJIHUX TO M JPYro€ 3aHUMAET 3HAUUTEIbHbIE OTPE3KU BPEMEHM, MHOTAA LIETUKOM Ty WIN APYTYIO
9acTh CYTOK (HOYHbIE M THEBHbBIE )KUBOTHBIE), TOT/Ia KaK Y KPYIJIOCYTOYHO aKTUBHBIX BUJIOB
KpaTKue MEePUO/Ibl aKTUBHOM JESITEIBHOCTH CMEHSIIOTCS CTOJIb K€ KPaTKOBPEMEHHBIMU I1EPHOIaMU
IIOKOS BO BCE YaCTH CYTOK. XOPOIIO BbIpaKEHA THEBHASI aKTUBHOCTbD Y JIOMAIIHUX KYP,
OO0JIBIIMHCTBA BOPOOBMHBIX MTHULl, CYCIHUKOB, MypaBbEB, cTpeko3. Houblo akTUBHBI COBBI, KaOaHBbI,
JIMCBI, JIETy4re MbIU. [lonugasnvlii puTM aKTUBHOCTH UMEIOT 3eMJIEPOIKH, TOPHOCTaH, OHIATPHI,
JATYIIKH.

[{upkaaHble pUTMBI IOJIEPKUBAOTCS] BHYTPEHHUM MaJIOW3Y4E€HHBIM MEXaHU3MOM, HMEHYEMBIM
«OMOJIOTMYECKUMH YacaMM». B «HacTpoiike» 3THX 4YacoB MNPUHUMAIOT Yy4YacTHE paszIHyYHbIe
9KOJIOTHYECKUe (haKTOpHI, M, B YACTHOCTH, TeMIepaTypa U cBeT. Korja »KMBOTHBIE MOJBEPraoTCs
MIOCTOSIHHOMY JIeHICTBMIO CBeTa WJIM BCE BpeMsl NpeObIBAIOT B TEMHOTE, IMPKAIHbIE PUTMBI

35



COXPAHAIOTCS B T€YEHHE HECKOJBbKUX CyTOK. Hanpumep, JieTydre MpIlIK NOKUAAIOT CBOM YOEKuIIa
B CYMEPKM M COXPAHSIOT PUTM CBOEH AKTUBHOCTH JaXe B TOM Ciydae, €ClM HUX JepXKaT B
nabopaTopry B YCIOBHSX IOJHOW TEMHOTHI WJIM NPH CBETOBOM pEXHME, OTIMYHOM OT PUTMA
CMEHBI THS U HOYH.

Y MHOTHX BU0B NPOJIOJIKUTEIBHOCTh CYTOYHOM aKTUBHOCTH M3MEHSETCs 110 BpeMeHaM roja. C
ATOH TOYKM 3pEHHMS Ha MPOTSDKEHUH TOJa HW3y4dalloch TOBeAeHWe ranku Ha 49*35# c.m.
VY CTaHOBIIEHO, YTO JIETOM TaJKU CasATCsl Ha HOWIET paHbIle, YEM 3aXOJUT COJIHIE, a JHEBHYIO
aKTUBHOCTb BO30OHOBIISIET MO3XKE, yeM 3uMOM. braromaps Takoi agantanuy BIMSHUE CE30HHBIX
W3MEHEHUN MPOJOJDKUTEIBHOCTH JHS Ha MPOJA0JIKUTEIIBHOCTh €€ aKTUBHOCTH YMEHbBIIIAETCS.

[Ipn u3yyeHun puTMa aKTUBHOCTU OOJIBLIOW CHUHMIIBI YCTAHOBJIEHO, YTO ATOT BHUJ CTPEMMTCS
KOMIIEHCUPOBATh CE30HHBIE U IIMPOTHBIE W3MEHEHUS MPOJOJIKUTEIBHOCTH JHS TE€M, UYTO Ha 68%*
C.III. HAYMHAET JIETOM CBOM HOYHOW OTABIX MOYTH B TO € BPEMS, UTO U Ha MIMpOTe 52%*, HECMOTpS
Ha Pa3JInyus BO BpEMEHH 3aKaTa COJIHIIA.

XOpomMMH pUMEPAMH CYTOYHOTO PUTMa CIyKaT MHOTOUYMCIIEHHbIE TNIAHKTOHHBIE OPraHU3MBbl,
KOTOpbIE HOYBIO JIEP’KATCS HAa MOBEPXHOCTH, a JHEM B CHIIy CBOEH UyBCTBUTEIBHOCTH K CBETY
MEPEMEIIAIOTCS B TIIyOMHHBIE CIIOU BOJbl. B HEKOTOPBIX CiydasiX 3TH BEPTHKAIbHbIE TEPEMEILEHUS
Moryt npesbimats 100 MeTpoB.

HexoTopbie BUIBI TNITAHKTOHHBIX PAYKOB MHTPUPYIOT Ha TIyonHy 10 600 meTpoB.

MHuorue pbiObI, coBepias cyrounble Murpauuu Ha 400 M, ABaXKJbl B CYTKHM IOJBEPraioT cels
W3MEHEHUSAM J1aBjieHus B npenaenax 40 atm.

CyrouyHble MHUTrpallMd HA3eMHBIX JKUBOTHBIX OBIBAaIOT Kak BEpTUKaJIbHBIMH, TaK U
ropu30HTAIbHBIMU. OHU CBSI3aHBI CO CMEHOW MECT JA0OBIBaHUS KOpMa U OT/AbIXa U PETYIUPYIOTCS
MPEUMYIIIECTBEHHO CBETOM, TEMIIEPATypPO, BIAXKHOCTBIO U APYrUMHU (aKTOpaMu.

VY TopHBIX KO3J0B BECHOM M OCEHbIO NMPEOOIagaloT CYTOYHBIE TOPU30HTAJbHBbIE KOUEBKH, a
JETOM — BEpPTHKAJIbHbIE, UYTO OOBSCHSETCS BBHICOKUMHU JHEBHBIMH TEMIIEpaTypaMHu JIETOM,
3aCTaBISIOLUIMMU 3BEPEl B MOUCKAX MPOXJIAIbl YXOAUTh C MACTOUII] BBEPX.

VY HazeMHBIX OECMO3BOHOYHBIX HET HU OJIHOW TPYMIBI BIOJIHE OCEION, T.€. TAKOH, IEHTP
HaceJIEHHOCTH KOTOPOM HE WCHBITBIBAT Obl CYTOUYHBIX CMelnieHud. Bce OHM coBepmiaroT
MepeIBUYKEHUS pa3HbIX MaclITaOOB, B pa3IM4HbIE Yachl CYTOK, IEPEMEIIAsACh B T€ WJIM HUHbBIE CIIOU
MOYBBl WUJIM B pa3HbIE SPYChl PACTUTENBHBIX COOOIIECTB, MEHSs MecTa KOPMEKKU U OTAbIXA.
Murpanuu HMHOT/Ia OKa3bIBAIOTCS COBCEM HEOOJbIIMMH. Tak, B CpeaHel Mosioce MaHLIMpHbIE
(opubatuaHble) KICIId, MUTPUPYIOT C Beuepa U3 MOJCTHIIKM Ha TPaBSHOM MOKPOB Ha BBICOTY 2-3
CM M BO3BpAILlAIOTCS HAa MOBEPXHOCTh IMOYBBI B Hayaje JIHSA, KOrAAa MOJAHMMAETCS TeMIeparypa u
MaJaeT BIaXXHOCTh BO3yXa.

AKTHBHOCTB ITYCTBIHHBIX MOKPHII UJIM XKYKOB-YEPHOTEJIOK CABUTaETCs HA pa3HOE BPEMS CYTOK B
3aBUCHUMOCTH OT TEMIIEPATyphl U BIAKHOCTH HA MOBEPXHOCTU MOUYBbI. OHU BBIXOIST U3 HOPOK OO
paHo yTpoM U BeuepoM (AByx(a3HbIi LUKIT), THO0 TOIBKO HOUBIO (0aHO(]A3HBIN), 1100 B TeUECHUE
BCETO JHS.

B nauvane XX B. ObUIO YCTaHOBJIEHO, YTO MUENbl B pE3yJabTaTe APECCHUPOBKHU CIIOCOOHBI
MpUJIETaTh 32 KOPMOM B OINpPEAECIEHHOE BpeMs CyTOK. CTallo SICHO, YTO Y Y€ UMEETCS] «91yBCTBO
BPEMEHM», KOTOPO€ OHHM HCHOJB3YIOT IPU MOCEUIEHUU IBETKOB, BBIJICIAIOIIUX HEKTap B
OIIPENEIEHHOE BPEMS CYTOK.

OT/IIMYUTB PHIOTEHHBIE CYTOUHBIE PUTMBI OT SK30T€HHBIX, T.€. HABS3bIBAEMBIX BHEIIHEW CpENOH,
MOXKHO B OKCIEPHUMEHTE. Y MHOTMX BMJIOB IIPU IIOJIHOM IIOCTOSIHCTBE BHEIIHUX YCJIOBHM
(TeMmepaTypbl, OCBEIIEHHOCTH, BIAXXHOCTU U T.II.) NMPOJOJDKAIOT JIUTEIBHON BpeMsi COXpaHITbCS
LUKJIBI, ONU3KHUE M0 MEPUOTY K CYTOUHOMY.

Hanpumep, Genku-neTsiru, Aias KOTOPHIX XapaKTepHa CyMepeyHas aKTUBHOCTb, MPOCHINAIOTCS
BEUEPOM CHHXPOHHO, B CTPOr'0 OIpENEIEHHbIN Yac. B akcriepuMenTe, HaxosCh B MTOJHOW TEMHOTE,
OHHU COXPAHSIOT OKOJIOCYTOUYHBIN puTM. OZIHAKO OJJHM 0COOM HAaYMHAIOT CBOM «/ICHb» HAa HECKOJIBKO
MUHYT paHbllle; JPyrue€ — Ha HECKOJBKO MHHYT I03K€ OOBIYHOrO CyTOYHOro Imkia. Yepes
HECKOJIBKO CYTOK AKCIEPUMEHTA BCE JIETSATU IPOCHINAIOTCS U HAYMHAIOT JIBUTaThCSl B COBEPILIEHHO
pa3Ho€E BpeMs, XOTs KaKJasi COXpaHseT MOCTOSHCTBO CBOEro LMKIA. [Ipn BOCCTaHOBIEHUH CMEHBI
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JTHS ¥ HOYW COH U 0OJIPCTBOBAHKE 3BEPHKOB BHOBb CHHXPOHHU3UPYIOTCS. TakuM 00pa3om, BHEITHUN
CYTOYHBIN LUK PEryIUpPYyeT MPOJI0DKUTEIIBHOCTh BPOKIAEHHBIX UPKAIHBIX PUTMOB, COTJIacysl UX
C U3MEHEHUEM CpEJIbI.

AHAJIOTUYHBIE SKCIIEPUMEHTHI MPOBOIMINCH U Y YeloBeKa. JJoOpOBOJIBIIBI JKHITH B IEHIepax Mo
HECKOJIBKO CYTOK. OOHApYX HUIIOCh, YTO B OTKJIOHEHHSIX OT CYTOYHOTO IIHKJIA Y YeJOBeKa OOJIBIIYIO
POJIb UTPAIOT THUIOJIOTMYECKHE 0COOEHHOCTH HEPBHOW CUCTEMBI.

[lepectpoiika HHMPKAaAHOIO PUTMAa BO3MOKHA, HO NMPOUCXOAUT OHA HE cpa3y, a 3aXBaTbIBACT
HECKOJIBKO ITUKJIOB U COTIPOBOXKIACTCS HAPYIICHUSMHU B (PU3UOJOTHYECKOM COCTOSTHUM OpraHu3Ma.
Hanpumep, y nrozeil, coBeplIarolIMX MNEpeNéTbl HAa 3HAUYUTEIbHBIE PAcCTOSHUS B IIMPOTHOM
HalpaBJieHWH, HACTyMaeT JACCHHXPOHU3AIMSA UX (U3HOJOTHUYECKOTO pPUTMA C MECTHBIM
ACTPOHOMHUYECKUM BpeMeHeM. [Ipu 3ToM dYyBCTByeTCs NOBBIIICHHAS YCTAJIOCTh, HEIOMOTAHHE,
KelnaHue crarb AHEM U OOJPCTBOBATh HOYBIO. ANANTUBHBIM TMEPUOJ MOMKET MPOJOJIKATHCS
HECKOJIBKO JTHEH.

Hexotopsie XMBOTHBIE CMIOCOOHBI MUCIOJIB30BATh OPUEHTAIIMIO BO BPEMEHHM JUIsI OPUEHTALIMU B
npocTpancTBe. Hampumep, NTHIIBI BO BpeMsi MEPENETOB MOCTOSHHO KOPPEKTUPYIOT HaIpaBliEHUE
o otHoteHuto K CoJiHily (3BE3AHOMY HEOY), YUUTHIBASI BPEMSI CYTOK.

JIyHHBIE pUTMBI.

JlyHHBIE PHUTMBI XOpOIIO HM3BECTHHI y OYEHH MHOTHX MOPCKHUX JXHBOTHBIX. [l0 MHEHHIO
HEKOTOPBIX YUEHBIX, OHU MOTYT CYIIECTBOBATh TAKXKE Y MPECHOBOIHBIX U HA3EMHBIX BUIOB.

VY mozeit otMevaroT ¢akThl IPOSBICHUS JIyHATH3MA, CBSI3aHHBIE C MPOSBICHUEM HEaJeKBaTHOTO
MOBE/ICHUS B MOJIHOJIYHHUE.

CyiiecTBOBaHHE JIyHHOTO pUTMa OOHApyKEHO y HEKOTOPBIX BHJIOB MapasUTHUYECKUX
nH(py30pui, )KUBYIIUX Ha >KaOpax MPECHOBOJHBIX MOJUIIOCKOB. KoHbrorupyomux ocobeil yarie
BCEr0 BCTPEUaIoT Mepe]l HOBOJIYHUEM.

K onpenenénnpim ¢azam JIyHbI IpUypodYeHO pOCHHE KOMAPOB-XUPOHOMU/I U MOIEHOK.

JlyHHBIE PUTMBI XOpOIIO M3y4deHbl y mojuxeT. Ha octpoBax IllonmHe3nuu mnonuxera magoso
MOSIBJISIETCSI HA TIOBEPXHOCTH B MEPBOI UETBEPTH JIYHHBIX MECSIEB B OKTSOpe W HOSIOpe B TakOM
KOJIMYECTBE, YTO MOPCKYIO BOJY MOKHO CPaBHHUTH C CYNOM M3 BepMHULIENU. MeECTHBIE KUTEIU
BBUIABJIMBAIOT €€ B OTPOMHBIX KosindecTBax. Ha moGepexbe @paHuuu Ipyroi BuUA TMOJHUXET,
oOuTaroUMii B NPUIUBHO-OTIMBHON 30HE BBIIIE 30HBI BOJAOpOCied (QyKyca, BBIXOIUT
Pa3MHOXAaThCS TIOCJIE MPWIMBA HA 2-U, 3-i1 1 4-i1 JHU MOCTEe TepBOM YyeTBepTH Masd. Uto kacaercs
oco0eif, XUBYIIMX Ha TpaHHIIE OTIMBA, TO OHH PA3MHOXKAIOTCA HOYBIO B Mae U B HIOHE B
MIPOMEXKYTKE MEX/1y IMOTHOIYHHUEM U MIEPBOIl UETBEPTHIO, C MAKCHUMYMOM B MOMEHT HOBOJIYHUSI.

Ha mecuansix mmpkax KamudopHum peida Amepuna meder WKpy depe3 3-4 1HSA TOCie
anpesbCKUX U HIOHBCKUX TMPUJIMBOB. DTy MAaJIeHBKYIO PBIOKY, MKHUBYIIYI0O OOBIYHO B OTKPBITOM
MOpe, BO BpeMsi Hanboyiee CUIbHBIX HOYHBIX MPUIMBOB BOJIHBI BHIOPACHIBAIOT Ha Oeper, U, KOorjaa
MOpE€ OTCTYNAaET, OHA 3apbIBAETCS B MOPCKOW IMECOK, I/Ieé CAaMKH OTKJIAAbIBAIOT HKPY, a CaMIlbl €€
omnooTBOpsA0T. Co CIeAYIONIMM MPHJIKBOM OHHM BO3BpallaloTcs B Mope. BBUIy TOro, 4TO MKpa
OTKJIaJIBIBACTCA B MEPUOJI OTJIMBA MOCIE HanboJee BHICOKHX MPUIMBOB, BOJA HE JOXOIUT A0 HEe€ B
TEYCHHE JIBYX HE/elNb, U OHA MOXKET Pa3BUBATHCS B MOPCKOM Iecke Oe3 BCAKuX nepemenienuit. [Tpu
CIIEYIONIEM BBICOKOM MPWJIMBE M3 HKPHUHOK BBIXOIST MAallbKH, U BOJIHBI, OMBIBAIOIINE IECOK,
YBIIEKAIOT UX 3a co00il. [IprunHBI CTONH 3aMeYaTeNNbHOTO CUHXPOHHOTO Pa3MHOXKEHHS U Pa3BUTHUS
JAHHOTO BUJIA C IPWJIMBAMHU U OTIMBAMHU, a TaKXKe TyHHBIMH (a3aMu eli¢ He BISICHEHBI.

I'oguuyHbIe pUTMBIL.

I'oguunbIe pUTMBI B OOJBIIMHCTBE HCTOUHUKOB UMEHYIOTCS CE30HHBIMH PUTMaMH UITH IIUKJIAMHU.

Ce30HHBIE IIMKIIBI PEJCTABISAIOT MPHUCIIOCOOTIEHHE K CE30HHBIM W3MEHEHHSM OCHOBHBIX
YCIOBUH CYIIECTBOBaHUs (MMMTaHUS, TEINIOOOMEHA, BOJHOTO U Ta30BOro 0OMEHa U Jp.); B OCHOBE
TUX W3MEHEHHH JIeKUT KIMMAaTU4YeCKash Ce30HHOCTh. Kimmarnyeckas Ce30HHOCTH ciabo
BBIp2)KCHA B TPOIHKAX, TJC KOJICOAHUs CpelHEMeCsIHbIX Temreparyp 3a roa (1 - 6*C) meHblie

Jake OOBIYHOM CYTOUHOUM aMIUTUTYIbl. B yMEpEeHHBIX W BBICOKHX, OCOOCHHO apKTHUECKUX
IIMPOTaX, CBETOBbIE, TEIJIOBHIE W UHBIE YCIOBUA B pa3Hble CE30HBI PE3KO PA3JIUYHBI.
COOTBETCTBEHHO pa3iMyaeTcsl U Ce30HHas IMHAMUKA 3aM1aCOB PACTUTENbHBIX U KUBOTHBIX KOPMOB.
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Bo BHeTpommyeckux palioHax JieTHEe OOWIMEe KOPMOB CMEHSETCs UX OeIHOCTBIO WM
HEIOCTYIHOCThIO. TpaBsiHMCTBIE pPACTEHHs 3/1€Ch 3aKaHUYMBAIOT BEreTallMi0 U  OTMHPAIOT,
JMCTBEHHBIE JEPEBbsl COPACHIBAIOT JUCTBY. BOJNBUIIMHCTBO IJIOAOB M CEMSIH OMAJaeT, TOJIBKO
HEMHOTHE TMO3/HO CO3PEBAIOIIUE OCTAIOTCA HA 3UMY, @ B KOpE M NOJ3EMHBIX YacTAX pPacTCHUH
HAKaIUIMBAIOTCS pe3epBHBIC BeIlecTBa. MHOTHE KUBOTHBIC, PEKPATHB Pa3MHOKEHUE, OTMHPAIOT,
OTKOYEBBIBAIOT WJIM BIIAJAIOT B OIETNEHEHUE (B CITUKy). HeOompioe KoMM4ecTBO MPHIIEITbIEB U3
BBICOKUX IIHUPOT JAaJIEKO HE KOMIIEHCHpYeT YObUTH. B CHEXHBIX 30HaX Jake MMEIOLIUICS 3UMON
KOPM B 3HAUUTEIILHOM J0JIe CTAHOBUTCS HEIOCTYITHBIM I10JT CHEXXHBIM TIOKPOBOM.

Ce30HHBIE OMOJIOTMYECKHE LUKIIBI SIBISIOTCS CE30HHOW CMEHOW MUTAHUS OJHUMH KOpMaMH —
MOETaHNeM JAPYI'MX, BPEMEHHM AaKTHBHOTO COCTOSIHUS — CIITYKOW, BPEMEHH pPa3MHOKCHUS —
[IEPUOJIOM TI0JIOBOTO MOKOs, OCENIOro oOpasza *U3HM — MHUrpauMsMu U T.I. B ocHOBe LUKIIOB
JIeKAT CIIOKHBIE (DU3MOJOTHYECKHE MEXaHHM3MBI, C TMOMOIIBI0 KOTOPBIX JKMBOTHOE BCTpEYaeT
HACTYIAIONINE CE30HHBIE W3MEHEHHWsS TOTOJbl W JIPYTMX YCIOBHH CYIIECTBOBAaHHS yXKe
MOJTOTOBJICHHBIM K HHUM. Takoe IpeIBapuTEeNbHOE TPHUCIIOCOOICHHE OCHOBAHO Ha CIIOKHBIX
peQIEeKTOPHBIX  3aBUCHMOCTSX;  IOATOTOBKAa  HEOOXOMUMBIX  HM3MEHEHHH  MeTaboim3ma
obecrieuynBaeTcsl BO3ICHCTBIEM CIEIUATBHBIX pa3fpakuTeNel, KOTOPBIMUA MOTYT CIYKHUTh JIIOOBIE
BHEIIHWE SIBJICHUSA (M3MEHEHHE CBETOBOTO pEXKHMMA, TEMIIEPATyphbl, BIAXXHOCTH, BBINAJCHUE
OCaJIKOB, MOSIBJICHHE WJIM UCUE3HOBEHUE KaKOro-JIMO0 KopMa). DTU CIOKHbIE ()OPMbI 3aBUCUMOCTH
OpraHu3Ma OT CpeJIbl MOTJIH BO3HUKHYTh JIUIIb B PE3yIbTaTe JITUTEIHHOTO €CTECTBEHHOTO 0TOOpA.

B BBICOKMX mIMpOTax, TIe 3WMON MOSBISIETCS CHEXHBIH IMOKPOB, OOJBIITMHCTBO HA3E€MHBIX
0ECIO3BOHOYHBIX W TOWKHJIOTEPMHBIC TO3BOHOYHBIE HA XOJIOJHOE BpeMsl TOJa BIAJAOT B
OIICTICHEHNE, OTKA3bIBasICh OT TUTAHUS; HEKOTOPBIE PHIOBI COKPAIIAIOT €T0 0 MHHAMYMa.

Oco0oi1 popmoii mpUcrIOCOOIEeHNs K CE30HHBIM U3MEHEHUSIM YCIOBHM CyHIECTBOBAHUS CITYKUT
CISIYKa JKMBOTHBIX. MeTaboau3M KMBOTHBIX IE€pECTpauBAETCsl, aKTMBHOCTb, TEMIIepaTypa Teja
CHWJKAIOTCSI OOBIYHO emE 10 HACTYyIUIEHHs HeOJaronpusTHOro ce3oHa. lloAroroBUTEIbHbIE
U3MEHEHMs] B OpraHu3Meé MpPOUCXOJAT MOJ BIMSHUEM BHEIIHUX pas3ApaxuTesell (M3MEHEeHue
CBETOBOTO PEXUMa U JIp.).

PaznuuaroT 3UuMHIOIO CIITYKY U JIETHIOKO.

JIEKLINA 9.
"KU3HEHHBIE ®OPMbI OPTAHU3MOB

Mopdonoruueckuil THII NPUCIIOCOOIEHHUsS PAaCTEHUsl WM JKUBOTHOTO K OCHOBHBIM (haKTOpam
MECTOOOUTAaHUS U OIPEAeIEHHOMY 00pa3y *KM3HH Ha3bIBatOT XXU3HEHHOHN GopMoil oprannsma.

JIMIb MpUYKMHBI METOJMUYECKOIO XapakTepa MOOYKIaroT 3KOJIOrOB M3ydaTb U paccMaTpUBaTh
BIIMSIHME HA PACTEHUS OTIEJIBHO B3SITHIX 9KOJIOTMYECKUX (PAaKTOPOB, @ COOTBETCTBEHHO U BBIAEIATH
9KOJIOTUYECKUE TUIIbl PACTEHUH 10 OTHOIIEHHUIO K OJTHOMY (hakTOpy (Hampumep, 0 OTHOILEHUIO K
BJIQKHOCTU — TUTPO(UTH, ME30(UTHI, KCEPO(PUTHI; IO OTHOLIEHHIO K 3aCOJIEHHOCTH IHOYBBI —
IIIMKOQUTHI, TrajopuTel M T. A.). B neificTBUTeNbHOCTH cpelga BIMSAET HAa OPraHU3MbI Kak
HepasJielIbHOe 11e0€, M aJanTalid BbIPa0aThIBAIOTCA y HHUX KO BCEMY KOMIUIEKCY (AKTOPOB.
[ToTpeOHOCTh THUMM3MPOBATH PACTEHHUs MO CXOJCTBY WX IPHUCIOCOOJIEHUI K cpele MpuBena K
BO3HUKHOBEHHUIO TMOHATUS OO0 OCHOBHBIX TIpylIax pacTeHUH, HMEIOLIUX CXOJHBIA OOJIHK B
pe3yibTare CXoAcTBa IMyTed mnpucrnocobineHus. Ha mepBbIX mopax Takue TpyMIlbl BBIICISIN MO
YUCTO BHEUIHMM IIpu3HakaM. Tak, B TpylJax JpEeBHETPEUYECKOr0 €CTECTBOMCIBITATENSl U
¢miocoa, «oruma Ootanuku» Teodpacta, Bce pacTeHHs MOAPa3AEISIOTCI Ha  JEpeBbs,
KYCTapHMKH, MOJYKYCTapHUKM M TpaBbl. [lo Mepe pacuimpeHus reorpaduyeckoro Kpyrosopa
OO0TaHMKOB M HAKOIUIEHUS 3KOJOTMYECKOW MH(OpPMALMU O PAaCTEHUSX Bce sicHee OQopMIsIach
uzes O CXOTHBIX THUIAX MPHUCIOCOOIEHUS PACTEHUH B CXOAHBIX ycioBusix. B 1806 r. m3BecTHbIN
00TaHMK, OCHOBOIIOJIOKHUK O0TaHW4eckoil reorpapuu A. I'yMOOIBAT, M3YUUBIIUI PaCTUTEIbHBIN
MUD pa3HbIX KOHTUHEHTOB, MPEJIOKUII BBIACTUTD 9 «OCHOBHBIX (hopM» pacTeHHil. BoT HekoTopbIe
U3 HUX:
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1. ®opma nasnpm 5.®opma nuaH
2. ®opma OaHaHOB 6.Dopma JIaBpOBBIX JIEPEBHEB
3.®opma XBOHHBIX AepeBbeB /. Dopma 31aK0BUIHAS
4. ®opma KaKTYCOBUAHBIX 8.®opma MX0B
pacTeHuit 9. ®opma opxuneit

[TpuHIMT BBIAENCHHUS STUX TPYNI B OCHOBHOM (PM3MOHOMHYECKHM: XOTS OHU M Ha3BaHBI IO
MMEHHU OIpPE/EICHHBIX TAaKCOHOB, HO JaJE€KO HE BCErja COBMNAJalOT ¢ HuUMHU (Tak, «dpopMma
JIaBPOBBIX JEPEBbEB» KpOME JIaBpa BKIIIOYAET OJIEAHJPbI, MarHOJIMHU U IPOYUE YKECTKOJIUCTHBIE
nopoJiel; «(hopMa 3JIaKOBUAHAS) — 3JIaKW, OCOKH, CHTHHUKH). BMecTe ¢ TeM HEKOTOpbIe TPYIIIbI
UMEIOT OIpEeNIEHHOE JKOJIOTHYEeCKOe M reorpaduyeckoe cojepkaHue: Hampumep, «hopma
XBOMHBIX JE€pPEBbEB» IMOJPAa3yMEBAET MPHUCHOCOOIEHHE K KIMMaTy C XOJIOJHOW 3UMOM, «popma
KAaKTYCOBUIHBIX PAaCTEHUI» — K JIETHEH CyXOCTH, «popMma JHaH» — CBETOI0HE, OTCYTCTBUE
coOCTBEHHOM omOpHI, «(hopma OpxXuaen» — 3MUPUTHBIN 00pa3 KU3HU U T. .

Takum o0pa3oM, «oCHOBHbBIE (opmbl» pacTeHH A. ['ymMOosibaTa OTpaXkaiu MEepBYIO MOIBITKY

BBIJIENIUTH OCHOBHBIE TUIIBI PACTEHUN CO CXOJIHBIM MPUCIIOCOOIEHUEM KO BCEMY KOMIUIEKCY
(dakTopoB cpenpl. B mocnenyromue rofasl 4uciao 3TUX «(popm» ObUIO OJHUMH aBTOPAMM YBEJH-
gyeHo (1o 54 X. I'puzebaxom B 1872 1.), npyrumu — ymensinerno (no 11 A. Kepraepom B 1863 r.).
[IpuHIMI UX BBIIEICHUS OCTaBaJICS HEONPEIENEHHBIM, UCIIOJIb30BAIUCh U OCOOEHHOCTH pOCTa, U

MOPQOJIOTrUs JMCTOBOM IUIACTUHKU, U MPUHAISKHOCTh K ONpeAeICeHHOM TaKCOHOMMYECKOMN
rpynmne. Camo pazfenieHue Ha TPYIIbl CKOpEee BhIpaXKauo M0 O pa3HOOOpa3uH PacTUTEIHHOIO
MHpa BooOI1le, 4eM O MyTAX npucrnocodienus K cpene. Toabko ¢ 0(popMIeHHEM OCHOBHBIX OHSITHM
9KOJIOTUH PACTEHUN «OCHOBHBIM (popMaM» pacTEeHH CTallv MPUAABATh SIKOJOTHYECKOE COAep KaHHE.

OmMH W3 OCHOBOIOJIOKHUKOB JKOJIoTMM pactreHud E. BapmuHr BBen mNoOHSTHE O
«KHU3HEHHOW popMe» KaK COBOKYNHOCTHU NMPUCHOCOOUTENbHBIX Mpu3HakoB. I[lo
e€ro ompeneleHuio, 3To (opma, B KOTOPOM BEreTaTUBHOE TEJIO pacTeHus (MHAWBHIA)
HAXOOUTCA B TapMOHMHM C BHEIIHEH Cpelod B TedeHue Bceld ero ku3Hu. (CoBpeMeHHOe
ompesieieHue 3TOro MOHsATHS, Oojice Kpatkoe u obmiee, umeercss y A. II. IllennuxoBa (1964).
«Bunel pacteHuii, cxomHple MO (OpME U TPUCIIOCOOJICHUIO K cpele, OOBEIUHSAIOT B OJHY
KU3HEHHYIO opmy». Ta ke MbICIb Mo-HHOMY BbipakeHa B. B. Anexunbim (1944): «Kusnennas
dbopMa — 93TO pe3ynbTaT UIMTEIBHOIO MPUCHOCOONEHUS PACTEHUH K MECTHBIM YCIOBUSM
CYIIECTBOBaHUS, BHIPAKEHHBIN B €0 BHEITHEM OOJIUKE».

[Tockonbky HEOOXOIUM KaKON-TO KPUTEPUH ITOrO CXOJCTBA, HY)KHO BbIOpaTh ONpEJEIICHHbIE
MpU3HAKY, B HAHOOJIbLICH CTENEeHU OTpakarolue MpUcnocodaeHne pacteHuit k cpene. OueBHIHO,
JUIS 3TOTO HENPUTOAHBI TaK Ha3bIBaEMble «KOHCTUTYIMOHHBIE», WU «OPraHU3AIMOHHBIEY,
MIPU3HAKHU, 3aKPEIUICHHBIE B TEHOTHUIIE U HE MOABEpraromuecs ObICTPhIM U3MEHEHUSIM M0/ BIUSHUEM
cpelnbl (XapakTep JIMCTOPACIIONOKEHUS, YUCIIO JICMECTKOB M JAPYrUX YacTel OKOJOLBETHHUKA U T.
I1.), TOCKOJIbKY OHM HE U3MEHSIOTCS TOJl BIUSHUEM YcIOBUN. CpaBHUTEIHHO MAJI0 HKOJOTUYECKOM
nH(pOpMAallUY JAI0T U TaKhe MPU3HAKU, KOTOPhIE YHACIEIOBAHBI OT MPEAKOBBIX (HOPM U OTPAXKAIOT
MPHUCIIOCOOTIEHNE K TMPOIUIBbIM, YK€ H3MEHUBIIMMCS YCIOBHUSM (HAampuUMep, BEYHO3EIEHOCTh Y
HEKOTOPBIX TPABSAHUCTBIX M KYCTAPHUYKOBBIX BHJOB €IOBBIX JiecoB). Jlns ompenenenus
KHU3HEHHBIX (popM HanOoJiee MPUMEHHUMBI TaK Ha3bIBaeMbIE IIPUCIOCOOUTENbHBIE» MPU3HAKU,
NJacTUYHBIE U OBICTPO pearupyrolive Ha HW3MeHeHHe cpeibl (popma pocTa, pUTM CE30HHOTO
pa3BUTHS, CTENEHb 3AIIMIIEHHOCTH OT HEOJIAronmpusATHBIX YCIOBHH Haubojiee yA3BUMBIX HacTeld,
CMOCOOHOCTh K BEreTaTMBHOMY pa3MHOXKEHHI0O M T. J.). YacTo Takue MpHU3HAKK ObIBAIOT
KOHBEPreHTHBIMH, T. €. Pa3BHBAIOTCSA B CXOJHOM 3KOJIOTMYECKOH cpelie y CHCTeMaTH4YecKH OTJa-
JIEHHBIX Tpynin. BoT nouemy »*u3HeHHbIE (GOPMBI HE COBMAJAIOT C CUCTEMATHYECKUMU €IUHHUIIAMHU
(Bumamu, pojamu, ceMmelcTBamu). HO B 9KONOTMM pacTeHUM OHHU SBISIOTCS CBOEro poja
enuHUIlaMK Kinaccuukanuu. [Toqo6HO TOMy Kak B CHCTEMaTHKE NMPHHAUICKHOCTh PACTEHUH K
OJTHOW M TOM e TAaKCOHOMHYECKOW eMHUIIe 03HayaeT OO MyTh MPOUCXOXKIEHUS, B HKOJIOTHH
OTHECEHME K OJIHOM KU3HEHHOU (hopMe 03HAUAeT OJMHAKOBBIN MyTh MPHUCIIOCOOIEHUS PACTEHUN K
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cpene. B 3TOM cMBICiIe HEKOTOpPBHIE aBTOPBI HA3BIBAIOT JKU3HEHHBIE (DOPMBI TAKCOHOMUYECKUMU
€IMHULIAMHU B SKOJIOTHH PACTECHUH.

CucremM XU3HEHHBIX (DOPM TPEIIOKEHO MHOTO, MPUYEM pa3HbIE aBTOPHI UCHOIB3YIOT IS
KITACCU(UKAIIUU Pa3INIHbIC IPU3HAKH.

CUCTEMA )KU3HEHHBIX ®OPM PAYHKHUEPA

B xadectBe mnpumMepa KiIacCH(PHUKAIMU KU3HEHHBIX (OPM pPACCMOTPUM CHUCTEMY JATCKOTO
Ooranuka PayHkumepa, JaBHO ¥ TPOYHO BONICAIIYIO B OOWXOJ OKOJOTHYECKHX |
(DUTOIICHOTUYECKUX HCCIICAOBaHUA. B OCHOBY €€ TOJIO)KEHa HIes O TOM, YTO CXOJHBIC THIIBI
MIPUCIIOCOONICHUI PACTCHHM K Cpele — O9TO MPEKIE BCErO CXOAHBIE CHOCOOBI TEpEeHECCHUS
HauOoJee TPYAHBIX YCIOBUU (IEHCTBUTEIIBHO, ONAroNpHUATHBIC YCIOBUS B IICJIOM OJarompUsSTHBI
JUIS BCEX PACTCHHM, €CITM HUCKIIOYHTH CIlydad PE3KOTO CIBUTA JKOJOTHYECKHX ONTHMYMOB B
0COOBIX YCIIOBHUSX, H HE TPEOYIOT 0COOBIX MPUCITOCOOJICHU; aIalITUBHBIE K€ H3MCHCHHSI CBS3aHbI
B OCHOBHOM C IIPEOJOJICHHEM YCIOBHUH, JIKAIlUX 3a IpelelaMHd ONTHUMalbHBIX). B obmactsax c
CE30HHOW TICPUOJMYHOCTHIO KIMMaTa TaKWe TPYIHBIC IS PACTCHHH YCIOBUS HACTYMAIOT
TJIABHBIM 00pa3oM B OCCHHE-3WIMHHI CE30H, a B apHIHBIX O0JACTAX — €IIe M B MEPHOJ] JCTHUX
3acyX. 3HAYHMT, OCHOBHOE CXOJCTBO MPHUCTIOCOOJICHUI pacTeHUU K cpejie JIOJDKHO 3aKIIF0YaThCs B
CXOJICTBE CITOCOOOB IEepEHECCHHSI HEOJIAarOMPHUATHOTO TIEPHOJIa TOA.

B kadecTBe mpu3HAKa, BRIPAXKAIOMIETO MPUCIIOCOOIEHHOCTh K TIEPEHECEHUIO HEOIaronprusTHOTO
ce30Ha, PayHKHEp MCIOJIB30BaJl CIIOCO0 MEPE3MMOBKH IMOYEK BO30OHOBJICHUS, T. €. X TOJIOKEHUE
B IPOCTPAHCTBE (OTHOCUTEIIHLHO MIOBEPXHOCTH 3€MJTH) M CIIOCO0 3alUTHI. DTOT MPHU3HAK, HA ITEPBBIM
B3IUISIT KaK OYATO YacCTHBIN, UMEET TITyOOKUH OMOJIOTMYECKUN CMBICHT (MMEHHO 3aIliTa MEPUCTEM,
MpeTHA3HAYCHHBIX JIJIS TTPOJIOJDKSHHS POCTa, 00SCIIEYNBAET HEMPEPBHIBHOE CYIIECTBOBAHUE 0COOU B
YCIIOBHUSX PE3KO IMEPEMEHHON CPEJIbl) U IMIHPOKOE IKOJOTHUSCKOE COJICPIKAHUE, TaK KaK pedb HJIET O
MPUCTIOCOOJICHUU HE K OJHOMY KaKomy-ln0o (hakTopy, a KO BCeMy KOMIUIEKCY (aKTOPOB CpEbl.
Bor nouemy BbiOpaHHBIH PayHkumepoM mNpH3HAK OKazajcsi KOPPENATUBHO CBS3aHHBIM C LIEJIBIM
PAIOM APYrUX, B TOM YHCIIE U YUCTO (PU3MOHOMHUUECKUX.

OcHoBHbI€ )KU3HEHHbIE POpPMBI B cucTeme PayHkuepa cienyromue:

@anepodutsl. OTa rpynmna OOBEAUHSET pPACTEHUS, Y KOTOPBIX IOYKH BO30OHOBICHUS
pacrnojio’)keHbl BbICOKO Han 3emiied. Cioa mpuHaUIexKaT TJIaBHBIM 00pa3oM JepeBbs U
KycTapHUKH. PayHkuep BecbMa JIpOOHO MOApa3fenui 3Ty TpyImy, BbAETUB 15 MOATHIIOB IO
MpU3HAKaM pa3MepoB (Mera-, Me30-, MUKpO- U HaHO(aHepo-(PUTHI), ATUTEIBHOCTH KU3HH JICTHEB
(Be4uHO3ETIEHbIE U C OMAJAIOIIUMHU JIUCThSIMHU) U CTENEHU 3alUIIEHHOCTH MOYeK BO30OHOBIICHUS.
OTaenbHO BBIIETCH NOATHI CTEOIECYKKYIEHTHBIX (aHepo(dUTOB (IpeBECHbIE KAKTYChl, MOJIOYau U
ap.). B rpynny ¢anepoduToB oTHECEHBI TaK)Ke pacTEHUS COBCEM MHOW MOP(OJOTHH U OHOJIOTHH,
HO TOJXOJIIME MOJ omnpeaencHue ¢GaHepo(UTOB MO MPOCTPAHCTBEHHOMY MOJIOKEHHUIO MOYEK
BO300OHOBIEHUS (ANMUGUTHI, PACTYIIUE HA JAEPEBBAX U KyCTapHUKAX).

YaaneHHOEe OT MOBEPXHOCTU 3€MJIM IMOJIOXKEHHUE MOYEK O3HA4aeT BO3MOXKHOCTh MX OTKPBITON
Mepe3UMOBKH, 0€3 3allUThl CHErOM WM WHBIM IMOKPOBOM, MPEIOXPAHSIONIUM OT BBIMEP3aHUS.
JleiictButensHo, ¢aHepoduThl — pacTeHHWs B OCHOBHOM MATKOTO KJIMMara, OHM HauOolee
OoOUJIBLHBI U pa3HOOOpa3Hbl B Tponuyeckux obnactsax. [Ipeobnananue ux B CTONb OJarompUsTHBIX
YCIOBUSX CBSI3aHO €€ M C TeM, YTO JIEPEBO — CPABHUTEIHLHO HEOKOHOMHAS CTPYKTypa C TOUKH
3peHusi TPOAYKTUBHOCTH  (POTOCHHTE3a, TIOCKOJIBKY OHO HWMEeT HEOOINBIIYI0  JOJIO
(OTOCHHTE3UPYIONINX TKaHEH IpH OOJBIION Macce MEXaHM4YeCKuX W mpoBojsamux. I[lpaBna, ata
KU3HEeHHas opMa JOCTATOYHO MpeACTaBlieHa UB OOJiee CYpOBBIX YCIOBHUSX (XBOWHBIE jieca), HO
3JIeCh €€ BHJIOBOE pa3HOOOpa3ue BechMa OrPaHUYEHO.

XKuznennas Gopma danepoduToB (0COOEHHO KPYIHBIX pa3MepOB) B ropas/io OOJbIIeH CTENEHH,
yeMm JApyrue (opmsel, obecrmeunBaeT cpenooOpa3yoIlyl0 poJib PacTeHUl W TOCMIOACTBYIOIIEE
MOJIOKEHHE BUJIOB B PACTUTEIFHOM COOOIIIECTBE.

XaMeduThl — HEBBICOKME pPACTCHUS C TMOYKAMU BO30OHOBIIEHUS HA 3UMYIOIIUX Toberax,
PaCToONIOKEHHBIX BOJIM3M MOBEPXHOCTH 3E€MJIM, peXe—Ha TMOBEepXHOCTH). [lonokeHue modek Ha
BbicoTe He Oosiee 20—30 cM Hag MOBEPXHOCTHIO MOYBBI O3HAYAET WX 3MMOBKY TOJ 3alIUTOMN
CHEXKHOTO TMOKpoBa (a B 0Ooyiee TEIIBIX OONACTSIX— YaCTUYHOE YKPBITHE OTMEPIIMMH YacTSIMHU
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pactenmii). Cpemu xamMepHUTOB €CThb KyCTapHHUYKH C BEUYHO3EJICHBIMH (OpyCHUKA, BOPOHHKA,
JUHHES) WIA OMNaJalolUMH (YepHUKa, TojlyOMKa) JUCTBhSIMHU, a TaKKe MOJYKYCTapHUYKH, Y
KOTOPBIX B HEONAaronmpuATHBIA TMEPHOJ OTMUPAIOT HE TOJBKO JMCThS, HO M YacTh IMOOEros;
0COOEHHO MHOTO TAaKHX BHJIOB B CPEIM3EMHOMOPCKOM KIIMMATe, I7ie OTMHUpPAaHUE YacTU TMOOEroB
MPOUCXOIUT B 3aCyUUIMBBIN nepuos. K rpymme xame(uToB OTHOCATCS M HEKOTOpPBIE TPABSIHUCTHIE
pacTeHusi, COXpaHSIOMINE Ha 3UMY JIeKAauMe M MPUIOTHIUMAIONIUECS TOOETH ¢ MOYKaMU Ha HX
KOHIIaX M B Ma3yxax OTMEpIIMX JIMCTheB (Hampumep, 3Be3quaTka janueroBuaHas — Stellaria
holostea, 6apeurok— Vinca minor u ap.). Xamedpuramu SBISIOTCS TaK)KE PACTCHUS-TIONYIIKH, 00
HKOJIOTO-MOP(OJIOTHIECKOM CBOEOOpa3uu KOTOPBIX yXe ObIJI0 CKa3zaHO Bbimie (cM. c. 86). 3mech
JUIIb HAIIOMHHM, YTO JUIS HUX XapakTepHBI KpailHE OrpaHMYCHHBIH POCT MOOETOB B COYETAHUU C
YCUJICHHBIM BETBJICHHEM, NMPUBOAAIINNA K YPE3BBIYANHO IJIOTHOMY CTPOCHHIO, U OYEHBb OOJIbImas
MPOJOIDKUTETLHOCTD KHU3HH.

FeMukpunTohUTH —TpPaBSIHUCTBIE MHOTOJETHUKH, Y KOTOPBIX HaI3e€MHBIE OpraHbl (WJH
ux OoJbIIas 4acTh) B KOHIIE BEreTallii OTMHUPAIOT, a TIOYKHM BO30OHOBJICHHS HAXOIATCS Ha
YpOBHE TIOYBHI M 3aIIUIICHBI COOCTBEHHBIMU OTMEPIIMMH JIUCTHSIMH, JTHUCTBEHHON IMOJCTHIIKON U
cHeroM. Moposornyeckd 3Ta TpyIIa JIOBOJBHO pa3HOOOpa3Ha: y OJHUX BHJIOB HMEIOTCS
HECKOJIPKO yJaJIeHHBIE OT OCHOBaHHS BO3[YIIHbIE MOOETHM C MOYKaMH, 3UMYIOIIME Tpu Ojaro-
NPUATHBIX  YCIOBHAX, a TaKke HaI3eMHBbIE WM  TOJ3EMHBIE  CTOJOHBI  (Tpymma
npoToreMUKpunTouToB, o PayHkuepy; HampuMmep, Kpamnusa, gucTell JecHoir —Stachys sylvatica,
koToBUK — Nepeta u np.). Y aApyrux JucTbs (MU OOJBIIMHCTBO MX) COOpaHbl B BUJIE PO3ETKU Y
OCHOBaHHUsI moOera (0AyBaHYMK, pocsiHKa, nmpumyia). [lepBas rpynma JOBOJIBHO IJIacTUYHA W
XOPOIIO TIPUCTIOCOONIEHA K HM3MEHUYMBBIM METEOPOJIOTHYECKUM YCIOBHUSM, KaK 3TO BHIHO TIO
HaOJIOIEHUSIM 32 TIEPE3UMOBKON PACTEHUH B CTENSX: B CYpOBBIE 3UMBI OHH COXPAHSIOT TOJBKO
MIOYKH, NPHU MSTKOH 3MMe — €llle U PaclOJIOKCHHbIE Ha Pa3HON BBICOTE MOOETH C JIUCTHSIMHU.
Po3eTouHble TeMUKpUNTO(QUTHI, HAIPOTHB, 00Jiee KOHCEPBATHBHBI, COXpaHsAs Ha YPOBHE IOUBBI
JMIIb OJHY-/B€ MOYKH. OOBIYHO OHHM 3UMYIOT IIOJI CHEXHBIM MOKPOBOM U XOPOIIO BBIIEPKUBAIOT
CYPOBBIE 3UMBI.

I'eMUKpUNTOQUTHl  PAacIpOCTPAaHEHbl BeCbMa IIHMPOKO, COCTaBJIAA 3HAYUTEIBHYIO 4acTb
TPABSIHUCTBIX BUJIOB B JIYTOBBIX, CTEIHBIX, JIECHBIX PACTUTENBHBIX COOOLIECTBAX BHETPOIMUECKUX
oOracTei.

Kpunropurel. I'pynna oObeauHseT pacTeHHs, y KOTOPbIX IOYKM  BO300HOBJICHHUS
pacronararoTcs noj 3emiei (y reouToB) Wik Ha AHE BojgoeMoB (y ruapodutoB). ['eoputsr —
TPAaBSIHUCTbIE MHOTOJICTHUKHM, HUMEIOIME 3MMYIOLIUME IOYKM Ha MOJ3EMHBIX OpraHax.
CoOOTBETCTBEHHO XapaKTepy IMOJ3EMHBIX OPraHOB Pa3iMyaroT JYKOBHUYHBIE Ie0(UTHI (TIOIbIIAHBI,
JYKH, TPOJIECKH, T'YCUHBIM JyK M Jp.), KiIyOHeBble (LMKIAaMEH, XOXJIaTKa, YUCTSK, KapTodenb,
TomuHaMOyp W JAp.), KOpHEBUINHbIe (MaHmbim, Kumpeil, kynena—Polygonatum, meipeit
nom3yunii — Agropyron repens), kopHeBbie (0omsk mosieBoii — Cirsium arvense, BbIOHOK
nojieBoit — Convolvulus arvensis). Yriuy0sienue B 1Mo4By HauboJice YSI3BUMBIX 4acTel PacTCHHUS
— MepHUCTeM, 00eCIIeUNBAIOIINX TPOJOKEHHE PA3BUTHUS, CIIY>KUT BecbMa 3((GEKTUBHOMN 3alUTON
Kak OT XOJIOAHOTO, TaK M OT 3acylUIMBOIO IHepHoia. OTHUM OOBICHAETCS  LIMPOKOe
pacrpocTpaHeHre Treo(UTOB B passIMYHbIX KIUMaTh4yeckux ycioBusax. Croga oOTHoOcATCS, B
YaCTHOCTH, MHOTHE JIECHBIE TPABSIHUCTbIE BUJIBI, & TAK)KE BECEHHHE 3(heMEepOUIbl CTETEH, IYCThIHb,
JMCTBEHHBIX JIECOB (MHOTOJIETHUKM C KOPOTKUM LMKJIOM BereTanuy W JJIUTEIbHBIM JIETHUM
MTOKOEM).

OTnuuuTenbHas aJanTUBHAs 4YepTa Treo(UTOB — 3alacaHue 3HAYUTEIbHBIX KOJMYECTB
MUTATENbHBIX BELIECTB B IOJ3EMHBIX OpraHax, YTO JaeT BO3MOXHOCTb OBICTPO BO300HOBUTH
pa3BUTHE BECHOW, a Juid 3(peMepousoB — BO3MOXKHOCTb CTPEMHTEIBHOTO pocTa M Hayaia
[[BETCHUS B OYEHb PAaHHHE CPOKH, KOI/Ia TeMIIEpaTypHbIE YCIOBHUS I (OTOCHHTE3a €lle Majo
OnmaronpusATHBL. OTa (QuU3HONOTMYEeCcKas ajanTauus, oOecrmeuyuBarolias 3aHATHE  BIAKHOM
BECEHHEW SKOJIOTMYECKON HMIIM, TaK K€ BaKHA Uil reo(UTOB B 3aCyLUIMBBIX pailoHaX, Kak H
M10/I3€MHO€ IOJIOKEHHE TTOYKH BO30OHOBJICHUS.
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WHTEepecHO OTMETHTh, KAKMM IyTE€M Yy pPacTEeHUi, NMEepBOHAYAIBHO MPOPACTAIOMIMX M3 CEMSH
OnM3 TOBEPXHOCTH TMOYBBL, 4YEpe3 HECKOJBKO JIET IOYKa BO30OHOBJIECHMS OKa3bIBaeTCs Ha
JIOBOJIBHO 3HAYUTEIBHOH IiyOuHe. Y MHOTHUX reo()UTOB Pa3BUBAIOTCS CHEIHMAIbHbBIC YTONIICHHbIC
KOHTPAKTHJIbHBIE KOPHH, KOTOpBIC, BBICHIXas, COKPAIIAIOTCS B TIONEPEYHOM HANPABICHUU H
MOCTENEHHO, IO 32 TOJIOM, BTATHBAIOT JTYKOBHUILY HJIM KIIyOEHb B TIOUBY.

I'mapoduTel — BOAHBIE pACTEHHS] C IUIABAIOIIUMH WM TOTPY)KEHHBIMU JIUCTBSIMH,
OTMHUPAIOUIMMHA Ha 3UMY; MOYKH BO30OHOBJICHHS 3MMYIOT Ha JHE BOJOEMa, Ha MHOTOJICTHHUX
KOpHEBHUINAX (KYBIIMHKH, KyOBIIIKK) WJIM B BUJE TYPHOHOB, OIYCKAIOIIMXCS HAa JTHO OCEHBIO U
BCIUTBIBAIOIIMX K BeCHE (BOJOKpAcC, PSACKH, PAECTHl W Ap.). braromapsi MOCTOSHCTBY 3UMHHX
TeMIepaTyp B MPUAOHHOM CIIO€ BOJIBI MOYKH TUAPO(PHUTOB 3UMYIOT B elie 0oJee 3aluIIeHHBIX
YCITIOBHSIX, YEM MOYKHU re0(UTOB.

Tepodutel. K 2TOi rpynme OTHOCAT MOHOKapnMYeCcKUe pacTeHUs, MepeKUBaIoIne
HEeOJIaronpusATHBI TeproJ (XOJIOMHYI0 3UMY WM 3acCyIIJIMBOE JIETO) B BHJE CEMSH WIH CIIOP.
Baxkneiimasi agantuBHas 4yepTa ITOW JKU3HEHHOM, (OPMBI — CHOCOOHOCTH OBICTpPO (YacTo B
OUYEeHb CXKAThle CPOKH — HECKOJIbKO HEJEINb) MPOXOANUTh TOJAWYHBIN UK Pa3BUTHS OT CEMEHH JI0
CEeMEHHU, WCIONb3ysd ONarompusATHBIE CE30HHBIE OJKOJOTMYECKHE HUIIW, WHOTAA BechMa
KpaTKOBpeMeHHbIE. BO MHOTHX OTHOLIEHUSX CEMEHa (CIOpPbI) MPEICTABISIIOT Hanbosee HaJAeKHBIH
croco0 TepeKuBaHUs HEOIArompusATHOTO CE30HA, MOCKOJIbKY OHH CHAa0XKEHBI 3allUTON Kak
MOp(hOIOrH4ecKoil (IMJIOTHBIE HAPYKHBIE MOKPOBBI), TaK U (HU3HOJOTHUECKOU (COCTOSIHUE TTOKOSI,
WCKITIOYAIONIee BO3MOKHOCTh  HECBOEBPEMEHHOTO  MPOpAacTaHUs Jaxe TpH  CIyJaiiHOM
KpPaTKOBPEMEHHOM BO3BpaTe ONaronpusATHBIX YCIOBHUI). HO OJHONETHUH UK pa3BUTHS HUMEET H
CBOM HEJOCTATKU: OTPAHWYCHHYIO MPOIYKTUBHOCTH, a TMOTOMY M HEBO3MOXKHOCTBH IJISi PACTCHHS
JOCTUTHYTH  OOJNBIIMX  Pa3MepoB, 3aMETHO  BO3ACHCTBOBaTh HA Cpeay H  OBITh
KOHKYPEHTHOCITIOCOOHBIM.

Tepodutel HOBOJBPHO CKPOMHO IPEICTAaBICHBI B OONACTAX YMEPEHHOIO U XOJOAHOTO
KJIMMaToOB, HO BECbMa Pa3HOOOPa3HbI B apuIHBIX 30Hax. K HUM nmpuHauiexar, Hanpumep, CTEIHbIe
U IYCTbIHHBIE BECEHHME 3(eMepbl, 3aKaHUMBAIOLUINE LMKI Pa3BUTUS 10 HACTYIJIEHHUS 3HOHHOIO
jera. Y HEKOTOPBIX CTENHBIX BUAOB (pororiaBHUK cepnoporuii — Ceeatocephalus falcatus,
BecHsHKa BeceHHsss — Erophila verna, Beponmka BeceHnsiss — Veronica verna) Bererarus
JUIUTCSL BCEr0 HECKOJbKO Henenb. CToib K€ HENpOJOJDKUTENIbHA >KM3Hb MHOTMX ITYCTBIHHBIX
sapemepoB. CienyeT 3aMEeTUTh, YTO B PsiJie CIIy4yaeB OTHECEHME IyCTBIHHBIX TEPOPUTOB K IpyIIe
3(peMepoB JOBOJIBHO YCIOBHO, IOCKOJbKY IpPH JOCTATOYHOM KOJIMYECTBE TeIJla U OCaIKOB
BEreTalus y HUX HAaUMHAETCS TOPa3/l0 paHblle HACTYIUIEHUS BECHbI — 3UMOW MM JJa’K€ OCEHbI0 —
U JUIMTCS, TakKMM o00pa3oM, Heckoybko (umHOrma a0 8—9) wmecsaueB. HasBanue «ademepni»,
TPAIUIMOHHO COXpaHsAeMOe, HalpuMep, B IPUMEHEHHMM KO MHOIMM 3HMMHEBEI€TUPYIOLIUM
OJTHOJIETHUKAM Cpe/IHea3uaTCKUX MyCThIHb, O3HAYaeT 3/€ECh JIMIIb OYEHb PaHHEE 0 KaJeHJapHbIM
CpoKaM (B KOHIIE BECHbI) OKOHYaHME BEereTally, CIABUHYTOM 10 OTHOUIEHHIO K OOBIYHBIM CpPOKaM
Pa3BUTHS PACTEHUI YMEPEHHbIX LIUPOT.

Oemepbl U3BECTHBI HE TOJBKO B ApUIHBIX, HO M B IOCTATOYHO YBJIAKHEHHBIX palloHaX, e OHU
BCTPEYAIOTCS B MECTOOOMTAHUAX C OUYEHb KPATKUM IEPUOJOM, OJaroNnpHUsATHBIM Ul BEreTaluu.
Tak, B HwkHeM TedeHun AmMypa Ha Oeperax, B TEUEHHE TIOJa HEOJHOKPATHO 3aTOILIAEMBIX
NaBOJIKAMHU, B MEXKIIaBOJKOBBIE MEPHOAbl pa3BUBaeTcs cBoeoOpas3Has rpymmna 3demepoB (Oosee
100 BH10B), Yy KOTOPBIX BECh )KHU3HEHHBIN LIUKII YKIIAJbIBAE€TCs B 4—06 HENENb.

ITo xapakTepy Ce30HHBIX IMKJIOB I'pyIa TepO(UTOB JOBOJIBHO HEOJHOpOoAHA. OHa BKIIOYAET
OJTHOJIETHUKH HE3UMYIOILUE, WIM «SIpOBble» (T. €. JAIOIIMe BCXObl BECHOM), 3UMYIOIINE, WU
«03UMBIE» (BCXO/bl OCEHbBIO), a TAK)KE€ MOHOKAPIMHUYECKHE JBYJIETHUKU. Y HEKOTOPBIX BHJIOB
IPOJOJDKUTENBHOCTh LIMKIA Pa3BUTHS MEHSETCS B pa3HbIX ycinoBusx. Hampumep, mamiuk Poa
annua, OJHOJETHUN WM JBYJIETHUM B OOJBLIIMHCTBE DPAaOHOB CBOEro OOLIMPHOTO apeaia,
CTAaHOBUTCS MHOTOJIETHUKOM B BBICOKOTOpBsiX IlMpeHeeB, HO CHOBa JBYJIETHHKOM TaM e, B
nonmuHax. Hekoropele apkruyeckue pacteHus — JoxeuyHas TtpaBa (Cochlearia arctica),
NpoJIOMHUK ceBepHbIi (Androsace septentrionalis) — B roxHO# dacTH apeana SBISIOTCS
JIBYJIETHUMH, a B CEBEPHON — MHOTOJICTHUMU MOHOKapnuKkamu. ECTb TpaBSHUCTbIE BUBI, KOTOPbIE
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B 3aBHCUMOCTH OT YCJIOBHI MOTYT OBITh TO MHOTOJIETHUMH F€MUKPUNTO(DUTAMH, TO ABYJIECTHHUKAMH,
TO OJIHOJIETHHKAaMH. MIHTepecHa rpymnmna Tepo(uToB, CIOCOOHBIX B TEUEHHE OJTHOTO BEreTal[MOHHOTO
Ce30Ha J]aBaTh JBE-TPH I€HEepaIMy MOAPs OJ1aroaapsi MPOPACTAHUIO TOJIBKO YTO CO3PEBIIMX CEMSH
(6e3 mepuoma mokosi). TakoBel Mokpuiia — Stellaria media, mactymes cymxa — Capsetla bursa
pastoris u ap.

Bce 3T 0COOEHHOCTH U OTKJIIOHEHHUSI PUTMHKH ITPUBEIN HEKOTOPHIX aBTOPOB K MBICIIH O TOM, YTO
TepouTH — rpymnma emeé He coBceM crabmibHas. [1o-BUauMOMY, 3TO MOKET OBITH CBSI3aHO C. €€
OTHOCHUTEIILHOM MOJIOJOCTBbIO KakK J>KM3HEHHOW Qopmbl. [lpyroe, He MEHEe BBIPA3UTEIBHOE
CBHUJIETEIILCTBO €€ MOJIOJAOCTH — IOJTHOE OTCYTCTBUE TEPOPHUTOB CPEIH T'OJIOCEMEHHBIX.

JAPYI'ME CUCTEMbI ’KU3HEHHBIX ®OPM U NIPUHOUIIBI UX IOCTPOEHUA

Cucrema xu3HeHHbIX (popm PayHkuepa He yHuBepcaibHa. Hampumep, B Tponukax TUIU3aLuUs
KU3HEHHBIX (JOPM pacTeHH, €CTECTBEHHO, JOJDKHA ObITh OCHOBAaHA HAa MHBIX NMPHU3HAKAX, YEM B
YMEpPEHHBIX MUpoTax. B Tponuueckux o0aacTsX OTCYTCTBYIOT C€30HHBIE MOHMKEHUS TEMIIEpaTyp,
OT KOTOPBIX TpeOoBanoch Obl 3alIUINATh MOYKM BO30OHOBIEHUS: TEMIlepaTypa B TE€UEHHE Toja
HACTOJIbKO IOCTOSIHHA, YTO €€ TOJUYHbIE KojeOaHUs, KaK MpPaBWJIO, HE MPEBBIIMIAIOT CYTOYHBIX.
OpHako B OTAENBHBIX pailoHaX TPONMUKOB HMMEIOTCS HEOJIaronmpusTHbIE Ui PAacTEHUIl CE30HbBI
(Ha3pIBaeMble HEKOTOPHIMH aBTOPAMHU «IKOJIOTMUECKOM 3MMOI»): HampuMep, NepephiB BEreTaluu
M3-3a HEJIOCTAaTKa BJIArM B CYXOW U apKHil MepHoJ; OCTAaHOBKA PA3BUTHS IMPHU MEPUOJUYECKOM
3aTOIUIEHUHU JIECOB B aJUTIOBUAIBHBIX JIOJIMHAX, KOT/Ia MHOTHUE JIEPEBbSl TEPSIOT JHUCThS, U T. 1. B
CBSA3M C 3TUM MHOrue ¢uroreorpadpl HCHONB3YIOT cucteMy PayHkuepa u ans TponuuecKoi
PacTUTENBHOCTH, OJTHAKO BHOCAT B HEE pa3HOOOpa3Hble€ M3MEHEHHUS U JIONOJHEHHS, B OCHOBHOM
oTpaxaromye 0cooeHHOCTH MOPGOJIOTHH (B TOM YHCIIE€ BEIMYMHY PacTeHU, popMy pocTa, popmy
KpPOHBI, CTPOEHHE JIUCTHEB U T. J.), @ TaKXKE CE30HHYIO MEPUOJUYHOCTh (BEUYHO3EIECHOCTh MU
pasHbIe THUIIBI JIUCTOMAJHOCTH). Tak, cpeau aepeBbeB ((aHepodUTOB) TPOMHYECKUX JIECOB
pa3nuyaloT: JIepeBbs C JOCKOBUIHBIMU KOPHSIMH, JI€pEeBbS C JIMAHOUAHBIM  CTBOJIOM,
noyy3nuduTHBIE AepeBbs, MajabMbl U Jp. [IpuMep A0BOIBHO APOOHOTO BBLAETICHUS KU3HEHHBIX
dbopM B mpenenax OJHOM CHUCTEMAaTHYECKOW TpPYMIbl MPEACTaBISET pa3AeieHUEe MalbM Ha
OJIHOCTBOJIbHBIE, JUXOTOMUYECKH pa3BETBJICHHbIE, OeccTeOeNbHbIe MalbMbl — T€0(UTHI, Ja3ato-
1Iye NmajabMbl (POTAHTH) U JP.

B Tpommueckux M0KIEBBIX JiecaX €CTh CBOEOOpa3HbIE KU3HEHHBbIE (JOPMBI, OTCYTCTBYIOIINE B
YMEpPEHHBIX MIMPOTaX, HANpUMEp TUTAHTCKUE TPABSIHUCTbIE MHOTOJICTHUKH, KOTOpBIE, IIO
Paynkuepy, 10JKHBI ObITh OTHECEHBI K «TPaBSAHUCTBIM (aHepoPUTaM», TaK KaK UX MOYKH BO300-
HOBJICHHSI HaXOJSTCSl IOBOJILHO BBICOKO Haj 3emuieil. KopHeBuIlla y TakuX TpaB CIyXaT TOJIBKO
(GYHKIIMM ~ BEreTaTUBHOTO  PAa3MHOXKEHHUS, TaK Kak HET HEOOXOAMMOCTH  IEepex UuBaTh
HeOnaronpusiTHele mepuonabl. OyeHb BETMK M CBOEOOpa3eH 31ech U Habop SMU(UTHBIX
KU3HEHHBIX (POpM.

B BbicOKOrophax Tpomnuueckux obnacteil AQpuku omucaHbl KU3HEHHBbIE (OPMBI, TaKkKe HE
yKJIaJIbIBAIOIINECS B paMKU CHUCTeMBbI PayHKkuepa, HampuMep TMFaHTCKUE PO3ETOUYHBIE «IEPEBBSY,
y KOTOPBIX MPAKTUYECKH HET MOKOSIIUXCS MOYEK; KPYyIHbIe OeccTeOeNbHbIE PO3ETOYHbIE PACTCHHUS
u ap. HeOnarompusTHble MEpPHOIbl 3/I€Ch OINPENEISIIOTCS HE CTOJIBKO CE30HHBIMH, CKOJIBKO
CYTOYHBIMU pUTMAMH TeMIeparyp (HOYHbIE 3aMOpPO3KH), K KOTOPbIM Yy  pacTeHH
BbIpabaThIBAIOTCS CBOCOOpa3HbIE alanTalllu.

JUist pacTUTEIBHOCTH YMEPEHHBIX 00JIacTe!, B CBSI3U C KOHKPETHBIMM 33JjauaMH HCCIIEI0BaHUI
pPacTUTENILHOTO  TMMOKPOBAa, OBUIM  MPEUIOKEHBl  Pa3JIMYHbIE CHUCTEMbl JKHU3HEHHBIX (opMm
IIPUMEHUTEIBHO K OTIENbHBIM IPyNIaM pacTeHUH U ThnamM pacturensHocTd. B 1915 1. I'. H. Ber-
COLIKMM pa3palboTaHa cucTeMa AJIs CTEMHBIX cooOlmiecTB rora Poccum.

Bnocnencteun ona Oputa pasButa u gomnonHeHa JI. WM. Kazakesuuem (1922) u go cux mop
LIIMPOKO MPHUMEHSETC IpU aHaJIn3e pacTUTEIbHBIX COO0O0IIIECTB, COCTaBJIEHHBIX
TPaBSHUCTBIMH MHOTOJIETHUKAMHU. 3a OCHOBY BBIJENEHHs >KM3HEHHBIX ()OPM aBTOPHI B3sUIU
croco0 BEreTaTUBHOTO PAa3MHOKEHHS U PacCeICHUs] pacTeHUi, B CBSI3U € UYeM 0O0JIbIIIOe BHUMAHUE
YIEIEHO CTPOEHUI0 HUX TMOA3EMHBIX OpraHoB. Mccienys pacTUTEIbHOCTD CaparoBckoit
obmacty, JI. . Ka3zakeBuu Ha OONbIIOM MaTepualie MOKa3all HKOJOTHUYECKYIO MPHYPOUYEHHOCTh
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KU3HEHHBIX (OPM TPaBSHUCTHIX MHOTOJICTHHKOB: HampuMep, npeoOnagaHue CTEep>KHEKOPHEBBIX
pacTeHuil Ha MEJIOBBIX OOHAKEHHUSX U B CYyXUX CTETISIX, KOPHEBHIITHBIX — B JIeCax | T.JI.

Ota cucTeMa MOoCIy)Kuja OCHOBaHHEM sl OoJiee NeTaIu3UpOBAaHHON M YCOBEPIICHCTBOBAHHOM
CHCTEMBI KU3HEHHBIX (POPM CTEMHBIX pacTeHHi, mpemioxenHoi B 1955 r. M. C. Illansitom u
OCHOBAHHOM Ha TaKMX Pa3HOOOPA3HBIX NPHU3HAKAX, KaK MPOJODKUTEIHLHOCTh KU3HH, (opma poc-
Ta, KOJHMYECTBO IUIOJOHOIIEHHUH, CHOCOO0 BETEeTaTUBHOTO PA3MHOXKEHUS, CTPOCHHE KOPHEBOU
cucTeMBblI U Jp. ['pyrina MHOTOJIETHUKOB pa3JieieHa Ha MOHOKApIUKHU U NoJuKapnuku. Cpeau Tpas-
MOJINKAPIIUKOB  PA3IMYaAOTCS UTUTEILHOBETETUPYIOIIME M KOPOTKOBETETHPYIOIINE (BECEHHHE,
JIETHUE M OCCHHHUE); MPH JajJbHEHUIIeM NOpa3JeNICHNH BBIJICISAIOTCS TPYIIIbI )KU3HEHHBIX (HOpM
0 XapakTepy pocta (0ceBbIe, IEPHUCTHIE, MOJI3YUHe) U CTPOCHUIO TTOA3EMHBIX YaCTEH.

Crnenyer ele ynmoMsiHyTh O CUCTEME )KU3HEHHBIX (DOPM JIYTOBBIX pacTeHU, IpeioxkeHHol B. P.
Bunbsimcom (1922). U3 ee paznenoB B OOTaHMYECKHI OOMXOJ BOIJIO JAEJIEHHUE 3JIAKOB 10 THUITY
KylieHus: (KOpHEBHUIIHBIC, PBIXJIOKYCTOBBIE, IUIOTHOKYCTOBBIE), OTpaXKarolee He TOJIBKO
MOpP(OJIOTHYECKHE YEePThl PACTeHHM, HO U OCOOEHHOCTHM TOYBEHHOM Cpeabl, K KOTOPOH OHH
npuypodeHsl. Tak, YMEHbIICHHE OJM KOPHEBHIIHBIX 3J1aKOB W YBEJIHUYEHHE IUIOTHOKYCTOBBIX
0OBIYHO CBSI3aHO C YIDIOTHEHUEM MOYBBI M YXY/IIIICHUEM €€ adpalnu.

Ha skonoro-mop¢osnornueckom npunnune mnoctpoeHa cucrema HW. I'. Cepebpsxosa
(1962, 1964), paspaboTaHHasi B OCHOBHOM ISl JPEBECHBIX M KYyCTapHHKOBBIX (opMm. OH
ompefenseT KU3HEHHYI0 (opMy Kak cBoeoOpas3HbIi oOumii 06auk (rabutyc) rpynmbsl pacTeHui
(BKJTFOUAst MX HAJ3€MHBIE M TIOJI3EMHBIE OPraHbl — MO3EMHbIE MTOOETH U KOPHEBBIE CHCTEMBI). DTOT
rabuUTyc BO3HUKAECT B OHTOTEHE3€ B pPE3yJbTaTe POCTa M Pa3BUTHUS PACTCHUS B ONMpPEACICHHBIX
ycaoBUsAX cpenbl. OH BBIpaXaeT MPUCHOCOOJICHHOCTh K Hawboliee MOJHOMY HCIIOJIb30BAaHUIO
BCEro KOMIUIEKCA YCIOBHH MECTOOOWTAHHs, MPOCTPAHCTBEHHOMY PACCEICHUI0 W 3aKPETUICHHIO
TEPPUTOPHUH.

N. T. CepebpsikoB o0co00 TMOAYEPKUBAET, YTO JKU3HEHHas (opMa — Kareropus
Mopdororudeckas. Ecnu mpucnocoOienust kK oqHOMY (DaKTOpy Cpelbl Y SKOJOTUYECKUX THUIIOB —
KkcepouToB, Me30(pUTOB, TATOGUTOB U T. I. — HE 00s13aTETHLHO OTPAKAIOTCS HA BHEITHEM OOJIMKE
(MOTYT MITH TIO TYTH BHYTPECHHHX, (PU3HOJOTHYECKUX aJalTallid), TO TPUCIIOCOOIEHHOCTh KO
BCEMY KOMIUIEKCY (PAKTOPOB JOCTUraeTCsi U3MEHEHHEM pocTa (ero MHTEHCUBHOCTH, HAIpaBICHHUS,
MPOJIOJDKUTENIBHOCTH) M Pa3BUTHUSL PACTEHMi, a TakKe JIUTEIbHOCTU JKU3HH BEreTaTUBHBIX
opraHoB. [IoHATHO, YTO B MEpBYIO OYEpeb 3TO OTPAXKAECTCS HAa BHEIIHEM OOJIHMKE U OCOOCHHOCTSIX
MOP(OJIOTHH PACTEHHUS.

Knaccuduxkanus sxuznennsix Gopm . I'. CepebdpsikoBa moapoOHO paspaboTaHa IJis1 APEBECHBIX,
KYCTapHUKOBBIX M KYCTapHUYKOBBIX pacTeHUW. B Hell BblgesneH psag  mnojapa3fefieHuidl 1o
MPUHIMITY COMOAYMHEHHs. boiee KkpyrmHble (OTHENbI) OENATCA HAa MEHbIINE (THUIbl), KOTOPHIE B
CBOIO OdYepelb BKIIOYAIOT Oosiee Menkue mnofapasfeneHus. OTnensl U THUMBI  BBLACTICHBI 10
XapakTepy CTPYKTYpbl M JUIMTEIbHOCTH JKWU3HM HAJ[3€MHBIX CKEJIETHBIX OCel; nalbHenIas
JeTanu3alus UIeT MO Mpu3HakaMm (OpMbI pOCTa, CTPOSHUS HAJ3EMHBIX U MOJ3EMHBIX OPraHoB,
BErETAaTHUBHOIO pa3MHOXKeHUs M T. 1. Tak, otmen «J/lpeBecHble pacTeHHUS» BKIIOYACT BH/IBL,
KOTOpbIE UMEIOT BO3BBIMIAIONIMECS HAJl YPOBHEM MOYBBI MHOTOJIETHHUE CKEJIETHBIE OCH, B OOJbIIEH
WM MEHBIIEH CTENEeHH OJIPEBECHEBILUE: THUIl «JEPEBbs» C MHOTOJIETHUM (JIECATKH U COTHU JIET)
CTBOJIOM BBICOTOH OT 3—35 1m0 150 M; THD «KyCTapHUKW», MMEIOLIUE HECKOJBbKO (MJIM MHOTO)
HaA3EMHBIX CKEJIETHBIX 0CeH ¢ MIMTEIbHOCTHIO KU3HH 10—20 teT u BeIcOTO# OT 1 10 5—6 M; THII
«KYCTapHUUKW», Y KOTOPOTO MMEETCs 3HAYUTEIbHOE KOJMYECTBO BETBAIIMXCS CKEJETHBIX OcCeil,
CBSI3aHHBIX JAPYr C JPYrOM HaJ3€MHO WM MOJ3EMHO M TOCJIEAOBAaTEIbHO CMEHSIOIMINXCS B
TE€YEeHUE OHTOTEHe3a; JJIUTEIbHOCTh MX JKU3HU He mpeBblmaeT 5—I10 jer, a BbicoTa - OT 5 10
50— 60 cm. JlanbHeiinnee mojapasfieieHUe MOXKHO HPOMJUIIOCTPUPOBATH HA MpPHUMEpPE JIEPEBHEB.
Cronp ke moapoOHO pa3paboTaHa Kiaccu(UKalus >KU3HEHHBIX (OPM U B JIPYTUX KPYHHBIX
pazzaenax cucreMbl CepeOpsKoBa.

Hekotopble aBTOpBI B MOHSATHE MPHUCIIOCOOICHHOCTH JKU3HEHHBIX (OPM K Cpelie BKIIOYAIOT U
MO3UIIMIO PAacTeHUs B PACTUTEIBHOM cooOIiecTBe: Tak, mo omnpeneneHuto b. A. Tuxomupona
(1963), mox >xu3HEHHOU (OPMON B IIMPOKOM CMBICIIE CIICAYET MOHMMAaTh (GOPMY YKHBAEMOCTH
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pPacTeHMi, UX COCYLECTBOBAHUS CO CBOMMHU COCEISIMHU U OKpyxarwouiel cpenoi. I'. M. 303ynuHbIM
(1959) paspaborana cucremMa >KM3HEHHBIX (OPM HAa OCHOBE CXOJCTBA MPHUCIIOCOOJICHUH IS
yIAepKaHHUs PaCTUTENILHOW 0COOBIO IUIOLIAIU MUTAHUS M PACIIPOCTPAHEHHUS 110 HEHl.

Kpome cucrem >xu3HeHHBIX (opMm o0OIIero 3HAa4YeHHUs W3BECTHBI M 0Ooyiee JIOKalbHBIE,
pa3paboTaHHbIE MPUMEHUTEIHHO K ONPEICICHHOMY PETMOHY WM THITy PacTUTENbHOCTH. B 3THxX
CllydasiX OHU OOBIYHO OTIMYAIOTCS OOJIBIION MOAPOOHOCTHIO U UCTIONB3YIOT BeChMa TOHKUE JAETalN
CTpOoeHHs 1 00pa3a )Ku3HH pacteHuid. Tak, B eNoBbIX Jiecax TaexkHo# 30HbI PO B. H. Cykaues (1928),
YUUTBIBAsE BHEITHUNA OOJMK, CIOCOO MUTAHUS, JIUCTONAAHOCTD UIIM BEYHO3EJICHOCTh, TEHEBBIHOCIIH -
BOCTb M JIpyI'He MPHU3HAKH, Pa3IMyYaeT CICAYIOIIUE TPYIIbl )KU3HEHHBIX ()OPM: TEHEBBHIHOCIIHBEIC
MUKOTPO(HBIE XBOWHBIE (€1b, MHUXTAa); JIMHHO-KOPHEBHIIIHBIE MHKOTPO(QHBIC TPABSIHUCTHIC
pacTeHus] TeHEBOTO THUIIA; [UTMHHOKOPHEBHIITHBIE TPABSIHUCTBIE MUKOTPO(BI C JTUCTHIMU OPYCHHY-
HOTO THWIIA; 3JAKOBHIHBIC 3MMHE3EJICHBIE pACTEHUS TEHEBOTO THIIA; TEHEBBIE TPaBBl C
KJICHCTOTaMHBIMHU [[BETKAMH;, BEYHO3EJIEHBIE WTJIO-JIMCTHBIE MUKOTPO(HBIE TPaBbl; 3MMHE3EIICHbIC
MUKOTPO(HBIE KyCTApHUYKH; JIETHE3eJIEHble KYCTAPHHUYKH; MOJycanpoduTh; campoQuTh;
TIOJTyTIAPa3HTHI.

Henb3st HEe 3aMeTUTh, YTO TOYTH BO BCEX ITHX CHUCTEMax (a Takke BO MHOTHX APYIHX, HE
YIIOMHUHAEMBIX 3/IeCh) B KAaueCTBE KPHUTEPHS MNPUCIIOCOOIEHHOCTH pacTEeHHs] K Cpele B IMEPBYIO
ouepeslb pacCMaTPUBAIOTCS TPU3HAKU CTPYKTYPHI (TIOYEeMy WHOTIAa W CaMoO TIOHSITHE >KU3HEHHOU
(OpMBI OTIPENIENSAIOT KaK «CTPYKTYPHBIN THIT pACTCHHI»). MEX Iy TeM MPUCTIOCOOIEHNE PACTEHHS K
cpeae HWAET HE TOJBKO IIYyTeM BBIPAa0OTKHM COOTBETCTBYIOUIMX OCOOCHHOCTEH CTPYKTYpBI, HO
BKIIIOYA€T W AaJaNTUBHBIC HW3MEHEHHS (PHU3HOJIOTUIECKHX TMPOIECCOB, XHMHUYECKOTO COCTaBa
pacTeHus, CE30HHBIX PUTMOB pa3BUTUS W T. N. [IpeamodreHue CTPYKTYpHBIM TpU3HAKaM B
BBIJICJICHUN O KM3HEHHBIX (OpPM OTHAeTcs OTYacTH W3-32 CPABHHUTENBHOW  JIETKOCTH  HX
HaONIOACHUS, OTYACTH MOTOMY, YTO HMH(pOpManud 00 3KOJOTO-(HU3UOJIOTHUECKHX OCOOCHHOCTSIX
pacTeHUii B €CTECTBEHHBIX YCIIOBUSX OYEHb MaJlo.

B mocnennune roner coBerckumu reobotanumkamu (E. M. JlaBpenko, B. M. CBemHUKOBOM)
NpPEIOKEHO MOHSATUE 00 «3KoOMoMopdax» — THUMAX pPACTEHHH, YCTAHOBJICHHBIX HE TOJBKO
[0 CTPYKTYPHBIM OCOOEHHOCTSIM, HO U MO TE€M 3KOJOTo-(PHU3UOJIOTUYECKUM CBOWCTBAaM, KOTOpPbIE
MOKa3bIBAIOT OTHOIICHHE PAacTeHUH K BeaylmuM ¢akrtopaMm cpenbl. [[is Toro 4rodbl yCTaHOBUTH U
0XapaKTepu30BaTh O3TU TUIIBI, TPeOYyeTCsl BCECTOPOHHEE H3yYEHHE >KU3HU PpACTCHHHA Kak B
€CTECTBEHHBIX YCIIOBUAX, TaK M B HCKYCCTBEHHO CO3/IaHHBIX (IIMTOMHUKH, KaMepbl
UCKycCTBeHHOro kiuMmara). [Iporpamma wuccrnenoBaHuit sKo6roMopao, MpeIoKeHHas
aBTOpaMH, BKJIIOYAET XapaKTePUCTHKY pa3BUTHS pAcTeHHs] B OHTOreHe3e (pocT, IUHAMHKa
noberoobpazoBanus W T. [.), aHATOMUU JIMCTa M KOPHs, OMNbUICHUs, OOpa3oBaHUs U
pacnpoCTpaHeHUsl CeMsH; C€30HHOW U CYTOYHOW JWHAMUKU (OTOCUHTE3a, JbIXaHHS, OCHOBHBIX
MoKaszarejel BOJHOTO pPEXHMMa, MHHEPAIbHOTO MHTAHUS, YCTOWYMBOCTH K OSKCTPEMATbHBIM
(dakTopaM; HaAKOHEI, XapaKTePUCTUKY H3MEHUYUBOCTH HKOJIOTO-(U3NOJIOTUYECKUX CBOMCTB Yy
pacTeHMii U3 pa3HBIX YacTeil apeana BuAa. JJOJDKHBI ObITH TaK)K€ HCCIENOBAHbI KOHCOPTHBHBIC
CBS3M PACTeHHl B COOOIIECTBE C JAPYrUMH PACTEHUSIMH U KUBOTHBIMH. SICHO, 4YTO CTOJb
oOmupHas U TpyAOeMKasl MporpamMma MOJl CHIIY JIMIIb OOJBIIOMY U XOPOIIO OPraHU30BAHHOMY
KOJUIEKTHUBY, COCTOSIIIEMY M3 CHEIHAIMCTOB pa3HbIX npoduieit. [losTomy B kauecTBe 0OBEKTOB
HCCIIEIOBAaHUM ClleAyeT, 10 MPEUI0KEHUI0 aBTOPOB, BEIOMPATh JIMIIb HEMHOTHE HanboJjee BaKHbIE
BUJBI — 3IU(PHUKATOPbl — 30HAJIBHBIX TUIIOB pacTUTeIbHOCTH. [lomydyeHHas mHpOpmauus aaet
«CUHTETUYECKOE TIPEACTaBICHUE O PACTEHHU Kak LEJIOCTHOM OpraHu3Me» M BO3MOXKHOCTb
OXapakTepu30BaTh JKU3HEHHbIE (OpPMBI KaK «TUIOBBIE aJaNTAallUOHHbIE CHUCTEMBI Ha
opranu3mensom yposue» (E. M. JlaBpenko u B. M. CaerinukoBa, 1966).

Briepsble mo mporpamme, OaM3KOM K NIpeasiokeHHOM, B KoHue 60-x — Hawane 70-x ronos
borannueckum u 3oonormueckuM wuHcTUTyTaMu AH CCCP 0blTO TPOBEICHO HCCIEIOBaHUE
KCEepO(MIBHBIX MHUKPOTEPMHBIX JIEPHOBUHHBIX CTEMHBIX 3J1aKOB (HECKOJIBKO BHJIOB KOBBUIA,
TUIYAK U JIp.).

B 3apy0exxHOll 6G0TaHMKE CXOJHBbIE WIEU HAIUIM BhIpAXKEHUE B MOHATUHM LIEHOTHIOB (JlaHCpo)
—TpyII pacTeHUuil (MM >KUBOTHBIX), HMMEIOIIMX OJMHAKOBBIA TaOHUTyC, >KU3HEHHBIH ITUKII,

45



NEPUONYHOCTh U CXOJHBIM OOMEH BeliecTB. XapaKTepHCTUKA IICHOTUIIOB JOJDKHA BKJIFOYATh:
pasMepbl pacTeHUsT M €ro OTACIbHBIX dYacTeil ((opMy U CTpOEHHE IHUCTHEB); (EHOJOTHUIO;
(Gu3MOIOTHYECKUE TIOKA3aTeNld; pAcIpOCTPaHEHHE 3a4aTKOB; a TakKe psI IMPU3HAKOB, 10
KOTOPBIM MOYXHO OIICHHUTH CTETEHb yJacTHS PACTEHHsS B KPYrOBOPOTE BELIECTB KOCHUCTEMBI (MH-
TEHCUBHOCTb HAKOIUICHUS OPraHUYECKUX BEIIECTB, MX OTUYXKJICHHUS U MOBTOPHOTO BOBJICUYCHUS B
KpyroBOpOT).

Hcnonp30BaHe MHOTOYHCICHHBIX U Pa3HOCTOPOHHUX MPU3HAKOB JKU3HEACATEIIBHOCTH PACTCHUIA
JUIS. TUIIM3alMd UX OTHOLIEHUS K CPEAE CBS3aHO ¢ OTPOMHOM 3arparou Tpyaa. Ho ecte u eme
OJTHO 3aTpyAHEHHE: B 3TOM CJIydae OYCHb HEJIETKO HAMETHTh TPYMIBI, COBIAAAI0 LIHE MO0 BCEM
IIpU3HaKaM, — MPUXOAUTCA NpuOerate K BecbMma JApoOHOMY BblJeneHuto rpynn. He ciyuaiino
HEKOTOPBIE aBTOPHI MPUXOAAT K MBICIH, YTO «KaXKJBIH BHJ] MIPEJCTABISET HETIOBTOPUMYIO CHCTEMY
HKOJIOTO-OMOIOTUYECKHUX TPHUCIIOCOOIIEHUI  MOYKET pacCMaTPHUBATHCS KaK OTIeNbHAs JKU3HEHHAs
dopmay» (B. H. Tomybes, 1968, c. 1092). fIcHo, 4r0 B TakoM cCilydae HCUYe3aeT cama HJes
KU3HEHHOU (DOpPMBI KaK TUTIOBOI KaTETOPHH.

Kuznennsle GOPMBI KHUBOTHBIX.

Knaccugukamus >kM3HEHHBIX (OPM KUBOTHBIX 3aBUCHT OT IPHHIIMIIOB, TIOJIOKEHHBIX B UX
ocHoBy. Hampumep, mo JI.H. Karkaposy (1945):

l. [1naBatomire Gopmsl.

1. YHICTO BOJIHBIE: a) HEKTOH 0) IJIaHKTOH B) OEHTOC

2. MOJIYBOJIHBIE | @) HBIPSIIOIINE 0) HEHBIPSIOLIME B) JMILb JOOBIBAIOIINE U3 BOABI MUILY
Il. Porommme popmsr.

1. AOCOTIOTHBIE 3eMJIEPOH (BCIO KU3HB MTPOBOIAIINE MO 3EMIIEH)

2. OTHOCUTEIBHBIE 3eMJIEPOH (BBIXOISIINE HA IOBEPXHOCTD)

1. Hazemubie ¢popmel.

1. He nenaromme HOp: a) OGeraromiye 0) NMPHIralOIIUEe B) MOI3AI0MINE

2. Jlenarorue HOPHI : a) Oeraroniue 0) IphIraroye B) MOJI3ar0IINE

3. XKuBoTHbIE CKan

V. JlpeBecHbie nazaromiue GopMbl

1. He cxonsmue ¢ nepeBneB

2. JIume nazaronye 1o JAepeBbsM
V. Bo3saymaeie popmbl

1. JloObIBarOIIME MTUIILY B BO3AYXE
2 BeicMarpuBaromue MuILy ¢ Bo3ayxa.

XKuznennele GOpMbl BBIACISIOTCS B Ipeenax JI000H TaKCOHOMUYECKOW TPYIIIbl KMBOTHBIX,
XapaKTepHU3yIoIIelcs SKOJIOTHUYEeCKUM Pa3HO00pa3reM BHIOB.

Otpsa Hacekomosianble:

Hazemusbie ¢hopMbl — 3emiiepoiika, Ex

3eMHOBOIHBIE (POPMBI — KyTOPA, BHIXYXOJIb

[ToazemHO-poroiue GopMbl — KPOT, 31aTOKPOT

Bo BHemHeM o0O0dHMKE NOTHI] TPOSBISETCS HMX NPUYPOYCHHOCTh K ONPEICIEHHBIM THIIAM
MECTOOOUTAHHUN M XapaKTep MepeIBIKEHUs MpU TOObIBAHWU MUIIM. B CBS3HM C 3TUM pa3aUyvaroT
IITHULI;

° JIpeBecHOM pacTUTENBHOCTH;

° OTKpBITBIX TPOCTPAHCTB CYLIU;

° bonot u ot™menei;

° BoanbIX mpocTpaHCTB.

B ka)x70ii U3 ATHX TPYII BEAETSIOT crierupudeckre Gopmabl:

1. JloObIBaroIIIHe MUIILY ¢ TOMOIIBIO JTa3aHusl (OMyrau, ASATIbI, MHOTHE BOPOObUHEIE).

2. JloOwIBaroryie MUIy B ONETE (Ha OTKPHITBIX MECTaX — PIKAHKOBBIE, JITUHHOKPHUIBIE; B

Jiecax — COBBI, KO30JI0M; HaJl BOJIOW — TPYOKOHOCHIE).
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3. Kopmsmuecs npu nepeaBuxeHnu 1o 3emiie (OTKPBIThIE IPOCTPAHCTBA — JKYpPaBIly,
CTpaycChl; JIE€CHBIE — KypUHBIE, KHBU; Ha O0JI0TaX M OTMEIIAX — TOJICHACTHIE, (DIaMUHTO).

4. JloObIBaroLIKE MUY C TTOMOIIBIO TUIABAHUS M HBIPSTHUS (Tarapbl, I'yCHHbIC, THUHIBUHBI).
VY pBIO paznuyaroT ciaeayoue TUIsl GopM Tema:
J CrpenoBuHbIl (capras)

TopnenoBuaHbii (CKyMOpus)
CrutronieHHbIN ¢ O0KOB (J1e1)

Tun myHbI-pbIObI

Tun kambans

3MeeBUAHBIN (YTOpPb)
JleHTOBUIHBIN (CENBISTHON KOPOJIb)
[Tnockwuii (ckar)

lapoBuIHBIH (Ky30BOK)

VY nacekombix B.B. SIxonToB (1969) BbiienseT cieayromue u3HeHHbIe GOPMBIL:

. ['eoOMOHTBI — OOUTATENHN TTOYBBI

J OnureoOHOHTHI — 00UTaTeNU 60JIee WM MEHEE OTKPBITHIX YYAaCTKOB TIOYBBI

J I'eprieTOOMOHTHI — KUBYIIUE CPEIM OPraHMYECKUX OCTATKOB HA MOBEPXHOCTU TOYBHI,
01 OTIaBIIIEN JTMCTBOM

. XOpTOOMOHTHI — 0OUTATENN TPABSHOTO MOKPOBA

. TamMHOOHOHTHI U JEHIPOOUOHTHI — OOUTATENN KyCTApHUKOB U JIEPEBHEB

. KcnunobrnoHTs! — obuTaTeNnu qpeBecuHbI

) ['uapoOMOHTHI — 0OUTAaTENN BOJHOM CPEIbI.

JIEKLINA 10.
BUOTUYECKHUE B3AUMOOTHOIIEHUS

JKuBbIe OpraHu3Mbl HAXOIATCS IPYT C IPYroM B ONPEACIEHHBIX OTHOMICHHUSIX. DTH OTHOIICHUS
MOT'YT OBITh CUMOMOTHYECKHUMH, JIMOO aHTHOMOTHMYEecKUMHU. OJHAKO MOXKET OBITh M TaK, YTO
COBMECTHO OOHWTAIONIME HA OJHOW TEPPUTOPUU OPraHU3MbI HE BIMSIOT JAPYr Ha npyra. Takas
(hopma OTHOIICHUH HA3bIBACTCS HEUTPATUZMOM.

CymiecTByeT HECKOJIBKO TOYEK 3pCHHS Ha KiIacCH(PUKANMI OHOTHYECKHUX OTHOIICHHM.
Hanpuwmep, H.I1. HaymoB u A.I'. BOpoHOB BBIZIEISIIOT TPU OCHOBHBIX TUIIA OTHOLLICHUH:

° COXKHUTEILCTBO;

L4 HECOBMCCTUMOCTD,
L4 663p as3JIM4HasA TCPIUMOCTD.

prrl/le OKOJIOT'H BBIACIIAKOT YCTBIPC TUIIA OMOTHYECKHX CBI3EH:

1. B3aumMonose3Hbie OTHOLIEHHUS], IPU KOTOPbIX 00a OpraHu3Ma, BCTYNaoL1e B KOHTAKT,
IIOJIy4alOT BBITOLY.

2. ITone3Ho-HENTpaIbHBIE OTHOLIEHHUS, IPU KOTOPBIX OJMH OPraHU3M I0JIy4aeT M0Jb3Yy, a
JpYroi WK He YyBCTBYET Bpe/a, WM UCTIBITHIBACT €ro B ciaboil Mepe.

3. [lone3Ho-BpenHbIE OTHOLIEHUS, NMPU KOTOPBIX OAWH OPraHU3M IOJIY4acT SBHYIO
10JIb3Y, APYrOW UCTIBITHIBAET OYE€Hb CUJIbHOE YTHETEHHE U J1aXKe THOeb.

4. B3anMoBpeHbIE OTHOIIEHUS, TPH KOTOPBIX 00a OpraHu3Ma HCIBITHIBAIOT YTHETEHHE.

B3anmooTHOIIEHUS MEX Ty )KUBOTHBIMU, PACTEHUSIMU U MUKPOOPTaHU3MaMHU (MX €II€ Ha3bIBAIOT
KOAIMsIMU), YPE3BBIYaiHO MHOTO00pa3Hbl. YUEHBIC pa3/IeSIOT WX Ha MPSMbIE M KOCBEHHBIC
(omocpenoBaHHbIE).
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IIpsmble cBsI3aHBI C HEMOCPEACTBEHHBIM BO3JICHCTBUEM OJIHUX OPraHU3MOB Ha JIpYyrue, OKa3bIBas
MOJIE3HOE WM BpEIHOE BO3JEHCTBME Ha OpraHbl Tena, (PU3MOJIOTHYECKHE TPOLECCHI,
KU3HEJEATEIbHOCTh OpraHu3Ma U ero nosejeHue. Hampumep, moBuiMKa, MUTArOIIAsCsS COKAMM
KJIEBEpa, YrHETaeT €ro, He TOJbKO IOJABIsAs Pa3BUTHE BEreTaTUBHON MacChl, HO M 3aMETHO
3aJIep’KMBasi pa3BUTHE PACTEHUS.

[IpsiMoe, TOIOKHUTENBHOE BO3/ICHCTBHE OKA3hIBAIOT IPHOBI-MHKOPH3000pa30BaTev, Ha BBICIIHE
pacrenus. lIlocenssick Ha KOpHSAX pacTeHUH TH(BI rpuda 00ecreunBalOT BBICIIEE PACTCHUE
OoJbIIeH BcackIBaTeIbHON cIOCOOHOCTHIO. [I0BEpXHOCTh COMPHUKOCHOBEHHS KJIETOK KOPBI KOPHS U
rud B mukopuse B 10-14 pa3 Gosplie, 4eM NOBEPXHOCTh KOPHEBBIX BOJIOCKOB KOPHSI.

W3BecTHO, YTO B CMEIIAHHBIX JIECaX €lIb M COCHA CHJIBHO CTpPaJaloT OT OXJIECTBHIBAIOIIETO
nericTBusl BeTBel Oepé3pl. PackaumBasch OT BeTpa, TOHKHE, XJIECTKHE BETKH OEpE3bl PaHAT XBOIO
ey, cOMBAIOT MSTKHE MOJofble Mribl. O4eHb 3aMETHO 3TO CKa3bIBaeTCs 3MMOM, KOTJa BETBU
0epé3bl OE3NUCTHEI.

KocBeHHbIE B3aMMOOTHOIIEHHS YaCcTO MPOSBISIOTCS B TOM, YTO PACTEHUSI CBOUM IPUCYTCTBUEM
U3MEHSIIOT PEeXKHUMbl aOMOTHUYECKUX (PAKTOPOB cpenbl [Uisl KUBOTHBIX U JPYTHX pacTeHHM
(HampuMep, 3aTEHSIOT).

Jpyroii mnpuMep OINOCPEJOBAHHOTO B3aMMOJAEWUCTBUS JKUBOTHBIX IPUBOJAUT aMEPUKaAHCKUUN
yuénbiii E. Ogym. B mrare J[»oppkus, B G0JOTUCTBIX MECTaX, B BBICOKMX TPaBSHHUCTBIX 3aPOCIISIX
KUBYT MaJIeHbKasl NMTUYKAa — OOJIOTHBIN KPAanMBHHUK U HEOOJBIIONW TPhI3yH — pucoBast kKpeica. Oba
MUTAIOTCS HACEKOMBIMH, YIUTKaMH, a Kpblca em€ MoenaeT MeJIKUX KpaOoB M ceMeHa OOJIOTHOIrOo
puca. BecHoil u 5eToM KpanmMBHUK CTPOUT KpYIJible THE3AAa M3 TpaBbl, € BHIBOJAUT MNTEHIIOB.
OpHako B 3TUX THE3JAX JIOOUT MOCENAThCS pUCOBask Kpbica. 3aHUMas UX, Kpbica pa3opsieT THE3/O0,
U TeM CaMbIM 3aMETHO BJIMSIET Ha YHCIEHHOCTh MOMYJSIUU KpallMBHUKA. ECITM YHCIEHHOCTh KpBIC
BBICOKA, TO YMCJIEHHOCTb KpAalMBHHUKOB pE3KO CHmxkaercs. OnHako CymecTBYIOT (aKTOpHl,
OTPaHUYMBAIOIINE YHUCICHHOCTh KpBIC, TOJTOMY IUIOTHOCTh KpBIC HEBENMKA, YTO IO3BOJSAET
00JIOTHOMY KpPaIlMBHUKY COXPAHATBHCS B JAHHBIX MECTOOOMTaHUAX. 37€Ch Mbl BHAUM KOCBEHHOE
BIIMSIHME PUCOBOM KPBICHI Ha OOJIOTHOTO KPAIlMBHUKA Yepe3 THE3/I0.

TUnu4aHEI IpUMEp ONOCPEIOBAHHOTO BIMSHHS OHAATPBI HA BBIXYXOJIb.

Taxkxe H3BECTHBI Cilydau, KOrja IAayTHHA, YCTHJAs, KaK IMOKPBIBAJIOM 3apOCiId BOJHBIX
pacTeHuil, ciryThiBaja HOTH JbIcyxaM. Kak M3BECTHO, 9T NTHULIBI CIIOCOOHBI IUIaBaTh U «Oerarp 1o
BOJIE, HO CO CBSI3aHHBIMM IIAyTMHOW HOraMM JibIcyxa Oerarb 1o BojJie He MoxkeT. HaGmronenus,
IIPOBEJICHHBIE B AeabTe Boury, nokasaiu, 4To B IHU MaccoBoro Jiéta nayrussl y 50% JbICyX J1arbl
OKa3bIBAIOTCS KPEIKO CBSI3aHHBIMHU KXT'YTaMHU [TayTHHBI.

B3auMoaelcTBHS JKHMBBIX OPraHU3MOB KJIACCU(PUUUPYIOT TAKKE C TOYKU 3PEHMS UX pEeaKIHUH
Ipyr Ha japyra. B 4acTHOCTH, BBIOCIAIOT TOMOTUIMYECKME PEaKLUUU, IO KOTOPBIMH IOHMMArOT
B3aMMO/ICHCTBHS MEXIY OCOOSIMM OJHOTO M TOTro k€ BHJa (Harmpumep, 3ddext rpymnmsl, 3amura
KOPMOBOT'O y4acTKa), U FETEPOTUNNYECKHE — KOALIMU MEXy MHIUBUYyMaMH pa3HbIX BUJIOB.

Cumbuomuueckue omHoUeHUs.

CuMOMOTHYECKUMH OTHOLIEHHUSMH Ha3bIBalOT TaKWE OTHOIIEHUS B COOOIECTBE, MPU KOTOPBIX
YYaCTHUKH H3BJIEKAIOT OT COBMECTHOI'O COXHTEIbCTBA ONPENENEHHYIO IMOJIb3Y WM XOTsSI Obl He
BPEAAT IpYT IpYTYy.

K cumMOnoTHYecKM OTHOILIEHUSM MOYHO OTHECTH CleAyrouue (GopMbl OTHOIIECHUI:

o coOCcTBEHHO cUMOMO3 (KooTeparius);
. MYTYaJInu3M;
J KOMMEHCAJTH3M.

Cum0103 OT rped. cumbuUocuc — CORKHUTEIbCTBO.

CuMOMO030M Ha3bIBAIOT B3aMMOBBITOJHOE, HO BOBCE HEe 00s3aTelabHOE CYIIECTBOBAaHHE
OpPraHu3MOB, I0JIb3y U3 KOTOPOTO U3BJIEKAIOT BCE YUYACTHUKH.

B kauecTBe npumepa MOXKHO MPUBECTH CUMOMO3 PaKOB-OTIIEIBHUKOB M akTUHUH. Ha pakoBuHe,
B KOTOPOH MpSYETCs PaK, MOCEISIeTCS aKTHHUA (HEKOTOpbIE MOJararoT, YTO PaKkd CaMH CaKaroT
aKTHMHMIO Ha PAKOBUHY). AKTHHHMSA 3aIlMIIAeT paka OT HalaJeHHUs XUIIHUKOB, TaK KaK C MOMOIIbIO
CTpEeKaTeIbHBIX KJIETOK BBIIENAET 5, CMEpPTENbHBIN UIsi MHOTUX pBIO. Pak, mepemeniasch mo AHy
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BMECTE C PAaKOBHHOM, CIIOCOOCTBYET PaclpOCTPaHEHUIO aKTHHHM, BEAYIIUX MPUKPEIIIEHHBIN 00pa3
KU3HH, a TAK)KE YBEIIMUUBAET UX KOPMOBOE IIPOCTPAHCTBO.

MyTtyanusm — OT JIaT. Mymya — B3aUMHO.

Myrtyaim3sm — ocobas (popmMa CHMOMOTHYECKMX OTHOIIEHHUM, NMPH KOTOPOW JUOO OJUH M3
napTHEPOB, MO0 0062 HE MOTYT CYIIECTBOBATh 03 COKUTEIIS.

Myryanu3m sBIsIeTCS YacTHBIM CJIyd4aeM CuUMOHMO3a, TOJbKO OoJiee CHEUaTU3UPOBAHHOTO.
[Ipumepom sBIsieTCS CYHIECTBOBAaHME HEKOTOPBIX TPABOSIHBIX KONBITHBIX U MHKPOOPIaHU3MOB,
OOUTAIOIX B HMX JKEIYJKE M KHUIICYHUKE. Y KOIBITHBIX, MUTAIONIUXCS PACTUTEIBHOW MHIIEH,
OTCYTCTBYIOT (DEpPMEHTBHI, INPEBpAlIAIONINe IIEJUIIJIO3y B Oojiee yCBOsSEMBbIE BellecTBa. Takue
(bepMeHTBI BBIIEISAIOTCS OAKTEPHSIMH, )KUBYIIUMHU B MHUIIEBAPUTEIHHOM TPAKTE MIICKOTUTAIOIINX.
Takum 00pazoMm, ¢ OAHON CTOPOHBI, HAJMYME MUKPOOPIaHW3MOB B IMHUILIEBAPUTEIBHOU CHCTEME
KOIIBITHBIX SIBJISIETCSI COBEPIIEHHO HEOOXOAUMBIM YCIOBUEM Ui HOPMAJIBHOTO UX CYLLIECTBOBAHUS;
C APYroil CTOPOHBI, HAXOSICh B JKEIYIKE WM KUIIEYHUKE, MUKPOO PraHU3Mbl IOCTOSHHO MOJIy4aloT
HEOOXO/IMMblE NHUTATEJIbHbIE BEIIECTBA M HE IOJBEPraloTcs pPE3KUM M3MEHEHMSIM YCIOBUMN
OKpYKaroIlEenl Cpeibl.

Taxke B KauecTBe IpuUMepa MyTyald3Ma MOXHO TIPUBECTM OTHOLIEHMsSI Meaoena ¢
MeZoyKazuyukoM. IlTuma menoykasuuk, pa3bICKaB IMYEIMHOE THE3J0, MPUBOJUT K HEMY CBOErO
naptHépa — Megoena. Menoen paspyliaeT THe310 U OeAaeT MEA M JIMYMHOK IMYEN, a MEI0YKa3UMK
JIOBOJIBCTBYETCSl OcTaTkaMu. Ilonb3a OT Takoro cocymecTBoBaHUs OOOw0HAs uid OOOHX
IMapTHEPOB.

KomMmeHcanusm — oT jat. Kkym — BMECTE U JIaT. MeHca — SIBCTBA.

B cnydae koMMeHcaIn3Ma OJMH U3 NapTHEPOB MOJYYaeT MOJIb3y OT COXKUTENIBCTBA, a IPYTrOMY
MIPUCYTCTBUE IEPBOT0 O€3pa3INyHoO.

Koanum Mexny opraHm3smMamMu — KOMMEHCAlIaMHM XapaKTEPHU3YIOTCA B3aMMHOW TEPIUMOCTBIO.
OKOJIOTH CYHUTAIOT, 4YTO KOMMEHCAJIM3M — OTO Leias TIpynna B3aMMOOTHOIICHHH M JaroT
JIOTIOJIHUTENIbHBIC Ha3BaHUS KOALMSAM THUIIA — «COTPANE3HUUYECTBOY, «HAXJICOHUYECTBOY,
«KBAPTUPAHCTBO». J[eHCTBUTEIBHO NMPUMEPBI, OTHOCSIIUECS K HAXJICOHUYECTBY HENb3sl OOBACHUTH
TEPMUHOM «KBAPTHUPAHCTBOY.

KommeHncanusm
COTPAINe3HNYECTBO HaXJICOHMYECTBO KBapTUPAHCTBO
(Tpoho6mo3) (CUHOMKMS)

[TepBbie 1Ba BHIa KOMMEHCAIMCTUYECKUX CBSA3EH OCHOBAHBI HAa KOHTAKTaX MPH JOObIYE IHIIIH,
TPETHH B CBSI3H C MPOCTPAHCTBEHHO-TEPPUTOPUATIBHBIM Pa3MEIIEHHEM OPraHu3MOB.

Corpamne3nnuecTB0 0003HAYaeT OTHOILICHUE, MPU KOTOPOM OPraHU3MBbI JACNIAT APYr C APYrOM
OUILY, T. €. HAaXOJiACh NMPUMEPHO B OJHHUX YCIOBHSX (B OJHOM MECTE) OHH MOTPEOJSIOT pa3HbIC
MHIIEBbIC TPOIYKTHI. (B3aumoomHouienss KOnbimHslX U CypKos).

HaxneOnudectBo (TpodoOro3) 03HAYaeT OTHOUIEHUS, IPH KOTOPBHIX OJHU OPraHU3MbI TOEHAI0T
IUILY, OCTaBJICHHYIO JIPYTMMH OPraHW3MaMH, WM MOTPEOSIOT €€ OJHOBPEMEHHO C TEMH, KTO
NOOBLI, HO B MU3EPHOM KOJIM4YECTBE. (B3aumoomHouieHus axkyivl u pulovi-npununaisl). B kauecte
npumepa TpooOHO3a MOXKHO TIPHUBECTH OTHOLICHMS KPYIHBIX XHUIIHUKOB, HalpHMED,
a(QpUKaHCKUX JIbBOB U MaJabIIUKOB (T'HEH, I1aKajioB, Tpu(oB), KOTOPBIE TTOSNAIOT OCTATKH JKEPTB,
YOUTBIX U YACTHYHO ChEICHHBIX XUITHUKAMH.

KBapTupancTBoM 0003HAYaOTCSI OTHOILIEHHMSI OPraHU3MOB, MOCEIUBIIMXCA B KWJIWINAX MU
Pa3sMECTUBIIMXCS HAa MOBEPXHOCTHU TeJa JIPYTUX OpraHu3MOB. (MHuozcue sicueommuvie nocensomcs 6
Hopax Kkpomos, 2epwizynos. Hanpumep, 6 nopax cypkos npoowcusarom oo 100 eudos owcykos).
[Tpumepom cuHOMKHMM ( OT JIaT. cuH-6mMecme u JaT. OUKOC — HCunuuje),CIy>kKUT B3aUMOOTHOIIEHUE
HEKOTOPBIX BUIOB aKTHMHUH M TPOMHUYECKUX PbIOOK-aM(PUIPHUOHOB. PBIOBI MCIOJIB3YIOT aKTUHUIO
Kak yOeXHIe M B CilIydae OINAaCHOCTH CKpBIBAIOTCS CpeAM UIynajel, NpH 3TOM CaMH He
MOJIBEPraroTcs JACHCTBHIO CTpEKaTeNbHBIX KiIeTOK. CaMa ke aKTHHHS MPaKTUYeCKU HE H3BJIEKAET
HUKAKOH MMOJIb3bI OT 3TUX OTHOLICHUH.
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Onnoit 3 QopMm kKomMMeHcanu3ma sBiseTcs (opes3us, OTHOIIEHHS B KOTOPBIX OpraHU3M
OO0JIBIINX Pa3MEpPOB HOCUT JPYroi, MeHee KpynmHbIiA. [Ipumepom (ope3nn MOXKET CIyKUTh KU3Hb
Pa3JIMYHBIX BUJIOB KIICIIEH HA TEJE )KYKOB-HABO3HUKOB.

K pazHOBHIHOCTSM KOMMEHCAIM3Ma OTHOCST [IPOTOKOOIEpALNIO (IEPBUYHOE COTPYIHUYECTBO).
[IpumepaMu MOTYT CIIY>)KMTh COBMECTHOE T'HE3/I0BaHME HECKOJBKHMX BHUJIOB ITHII, CIIOCOOCTBYIOLIEE
3aIIHUTE OT XUI[HUKOB:

. COBMECTHOE THE3I0BAHME LIANENb U KPAYEK;

. THE3/I0BaHNE BOPOOBEB B THE3/1aX KPYIHBIX XUIIHBIX ITHII.

Anmubdbuomuyeckue OmHoueHus.

AHTHOMOTHYECKUMU SIBISIOTCS TAKHE OTHOIICHUS MEXIY OpraHU3MaMu, IIPU KOTOPBIX OIMH
WK ke 00a YJaCTHHKA UCIBITHIBAIOT OTPHUIIATEIEHOE BO3ICHCTBUE TAPTHEPA.

K aHTHOMOTHYECKMM OTHOLIEHHUSIM MOXHO OTHECTH CIIEAYIOIINe (POpPMBbI OTHOIIECHUI:

o XMUIIHUYECTBO;

° Mapa3uTUu3M;
° KOHKYPEHIIHIO;
° aMeHCaIN3M.

XUITHUYECTBO — 3TO ocobast (opMa OTHOIIEHUH, IPU KOTOPOH OJIMH U3 YUaCTHUKOB (XUIIHUK)
YMEPILBISET IPYTOTO M UCTIONB3YET €ro B KAYeCTBE IMHUIIIH.

D10 ocHOBHas (opma MeXBHUIOBOW OOpbOBI 3a cymiecTBoBaHUEe. COCTOSTHUE TOMYISAIUN
XHAITHAKA OYE€Hb TECHO CBS3aHO C COCTOSIHUEM OIS )KEePTB.

OpmHako KECTKOM 3aBUCHMOCTH B OTHOUICHHHM BHJIA JKEPTBBI MPAKTUYECKH HHUKOT/A HE
HaOIOaeTcsl W 10 Mepe COKPAlICHHWs YHUCIEHHOCTH TOMYJSIMH OJHOTO BHIA XHIIHHK
nepeKyrodaeTcs Ha Ipyroi. Tak, HanpuMep, BOJIKH B Ka4eCTBE MUIIA MOTYT HMCIOJIB30BaTh CaAMbIX
pa3HbIX KUBOTHBIX: KOCYJb, KabOaHOB, OJIEHEH, 3aillleB, MbIlIeld, HEKOTOPHIX MTHUI, JIATYIIEK,
SILEPUL], HACEKOMBIX.

YacTHBIM cily4aeM XUIIHUYECTBA SBJIAETCS KaHHHOAIM3M — YMEpIIBIEHUE U MoenaHue cebde
MOAOOHBIX. DTO SIBIIEHHME OTMEYAeTCs JHIIb B 3KCTPEMAaJbHBIX YCIOBMSIX, KOTJA APYrHe€ BHJIBI
JKEPTB MPAKTHYECKH HeIOCTynHBI. KaHHMOamM3M XapakTepeH Ijisi MHOTHUX BHJIOB pbiO, ambuoOuii,
penTmwinid. Cpead MIIEKOMHUTAIOMIMX CIydad KaHHUOalM3Ma M3BECTHBI Y KpPBIC, XOMSKOB, OypbIX
MeJBe/iel, HEKOTOPBIX KYHbUX, a TAKXKE y YeJIOBEKa.

DKOJIOTHYECKOE TMOHSITHE CBS3U XUIIHUK-)KEPTBAa HECKOJIBKO OTIMYAETCA OT 300JIOTUYECKOTO,
TaKk Kak OHO HCIOJIb3YeTCS HE TOJBKO IO OTHOIIECHHIO K TaKMM OECCHOpPHBIM XWUIIHUKAM U UX
KEepTBaM, Kak JIeB U aHTWUJIONA, WK IyKa U IJIOTBA, HO TaK)K€ U K TaKUM, KaK OOJibllIasi CHHULIA U
HaceKoMble, IMIOTBa M JadHUM, AaQHUM W OJHOKIETOUHBIE BOJOPOCIH, WIM Jaxe 3e0pa u
TpaBsSHUCTBIE pacTeHus. Takum 00pa3oM, B IIUPOKOM CMBICIIE CJIOBA OTHOILIEHUS XUITHUK-KEPTBA
OXBAaTBHIBAIOT BCE B3aUMOJICHCTBUS, MPU KOTOPHIX OJHU OPTaHU3MBbI UCIIOJIB3YIOT B MUILY JPYyTHE.

KoneGanus YUCIEHHOCTH XUIIHUKOB M JKEPTBbl HEPENKO MPOU3BOIAT BIIEYATICHHE TECHO
CBSI3aHHBIX MEXIy co00i nukioB. KiaccuueckuM mpumMepoM CIyKaT MepuoauyYecKue KojaeOaHus
YHCIIEHHOCTH 3aiilla-0esika, 32 KOTOPBIMU CJIEIYIOT OYeHb CXOHbIEC KOJIeOaHUs YNCICHHOCTH PhICU
— OJIHOTO M3 TJIaBHBIX BparoB 3aiina. [loCKoJIbKY STH LUKIBI HAOMIOJAOTCS Ha MPOTSHKEHUU
JUITEbHBIX MEPHOJI0B, OHU OTPAXKAIOT HEKOE CTa0MIIbHOE B3aUMOJICHCTBUE MEXIY MOMYIALUIMU
XUIHUKA ¥ KEPTBBI. JKOJOTH elI€ He YCTAaHOBWIIHU, JIEHCTBUTENBHO JIH ITUKINYECKHUE KOJIeOaHUS
YHCIIEHHOCTH 3aiilleB BbI3BaHBI BO3JIEHCTBHEM, OKa3bIBAEMbIM Ha WX MOMYIALHI0 XHUITHUKOM-
pbICcbI0. BO3MOXKHO, YTO YMCIEHHOCTb 3allleB KOJIeOJIeTCs B COOTBETCTBUU C H3MEHEHHEM
KOJIMYECTBa UX COOCTBEHHOU MUY, a KOJeOaHUsI YHCICHHOCTH PHICH CIEAYIOT 32 IUKINYECKUMHU
W3MEHEHUSMHU TIOMYIIALUNA UX KEePTB.

[IpoBenéHHble B J1a0OPAaTOPUM SKCHEPUMEHTHI, B KOTOPBIX >KEpTBAa IOCTOSHHO MOJIydania
0OUIIbHOE KOJIMYECTBO MUIIIU, TIOKA3aJIM, YTO XUIIHUKH MOTYT BBI3BIBAThH IUKIMYECKUE KOJICOaHUS
KEpTB.

B cnyyae BbICOKOHM 3(QPEKTMBHOCTH XUIIHHUKOB IOMYJSALUS XKEPTBbI HEPEAKO BBIEAAETCS 0
MOJIHOTO MCYE3HOBEHUS; MpPHU 3TOM BCKOpE MOCIE HMCYE3HOBEHHUS KEPTBbI BBIMHPAIOT U CaMU
XUIHUKA. B3aUMOOTHOIIICHHS XUIIHUK-)KEPTBA MOTYT CTaOMIM3UPOBATHCS JIUIIL B TOM ClIy4ae,
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€CITM HEKOTOPOMY YHCIY >KEpTB yHAa€TCs HaWTH KaKOe-TO YOeXHINe M HM30ekaTb YHHUUYTONKCHHS
XHUIHUKOM.

Orot npuHnmn npojaemoHcTpupoBan B 30-x XX Beka pycckuit skonor I'.®.I'ayze B cBOMX
paboTax, IpOBEAEHHBIX HA OJHOKJIETOUHBIX XKMBOTHBIX. | 'ay3e HCIOIB30Bal B KA4eCTBE JKEPTBBI
uH}y30puro Paramecium, a B kKadecTBe XHIIHUKA — Ipyroi Bua uHdy3opuit — Didinium.

1. B omHOM 3KcrieprMeHTe XUITHUKOB H JKEPTB NOMEIIAIH B OOBIKHOBEHHYIO TTPOOHPKY,
COJICPXKABIIYIO THUTATENbHYIO cpeay. B 3Toil mpocToil cpeie XUIIHUKU OBICTPO YHUUTOKAIH
napameryii, Iocjie 4Yero caMy Morudaiu oT royioa.

2. B npyrom skcnepumenTe ['ay3e HECKOJIBKO YCIIOXKHSUI Cpedy, NOMellas Ha JHO
MPOOMPKH HEMHOTO BAaThl, B KOTOPOH MapaMeIi MOTJIM YKPBIThCS OT XHMIMHHKOB. B 3TOM ciydae
nomyisiiyst  Didinium moru0ana, yHHUYTOXKMB BCEX JOCTYIHBIX € OCOOCH >KEpTBBI, OJHAKO
nomyJsinyst Paramecium BoccraHaBiMBajiach 3a CUET HECKOJBKUX OCOOCH, KOTOPBIM YHaloCh
CHPATATHCS OT XUILHUKOB B BaTe.

B nanpHelmux skcnepuMeHTax lay3e cymen JOOUTBCS YCTAHOBJIEHUS MEPUOANYECKUX
KojeOaHui B NOMyJASLUSAX XWUIIHUKA M JKEPTBbI, BpPEMsl OT BpeMEHU J00aBissi B KYyJIbTYpYy
HEeOOJIBIIOE YUCIIO XUIIIHUKOB (TOMOJIHSAS MX 3amachkl). Takoe MHOTOKpaTHOE JoOaBiIeHHE 0coOer K
KYJIbTYpE€ COOTBETCTBYET IPOUCXOJIIEMY B TNPUPOTHBIX CHCTEMax HPHUXOAY KOJOHHUCTOB W3
JIPYrux pailOHOB B MECTHOCTb, TJI€ IPOU3OIIJIO BEIMUPAHUE JINOO XUIITHUKA, JINOO HKEPTBHI.

XUITHUK, BBIEJAIOMINI CBOIO KEPTBY TaK MHTEHCHUBHO, YTO €€ YHCIEHHOCTh CTAHOBUTCSA OYEHb
HU3KOM, BHIPHIBAET KYCOK U3 COOCTBEHHOM MacTH. XUIIHUKAM JIErye JIOBUTH J00bIUY, a TEM CaMbIM
U YBEJIMYUBATh CBOIO NPOAYKTUBHOCTh, KOTJAa HX >KEpTBbI MHOrouMcieHHbl. CrnocoOHOCTbH
MOMYJISILIUK KEPTBbI MOAIEPKUBATH CYILIECTBOBAHUE XMIHUKOB BapbUpPYyeT B 3aBHCHUMOCTH OT €&
IJIOTHOCTH.

XUITHUKA MOTYT HE YMEHbIIasl BEUYUHY MOMYISIUHU KEPTBbI, U3bIMATh M3 3TOM MOMyIsALUU
TaKoe 4YHUCIO 0CO00el, KOTOpOE HSKBUBAJIEHTHO CKOPOCTH €XKErOJHOT0 MPUPOCTa: MO3TOMY Ta
MOMYJISIUSL  JKePTBBI, KOTOpas CIOoCOOHAa K MaKCMMalbHOMY IIOMOJIHEHHIO, OyIeT Takke
MOJIEP>KUBATh U HAMOOJIbIIEE YHUCIO XULITHUKOB.

Emé B Hauane 20-x ronoB A.JI0TKa, a HECKOJIBKO MO3KE M HE3aBUCUMO OT HETO

B. Boubreppa (1926) npeaiokuinn MaTeMaTHUYECKHE MOJEIH, ONKCHIBAIONIUE COMPSHKEHHBIC
KoJeOaHusl YMCICHHOCTH XHUIIHMKA M XepTBbl. Mognenb JloTku-BoneTeppsl cnpaBeminBa Mpu
YCIIOBUU:

®  MOMYJSUS )KEPTB B OTCYTCTBUU XUITHUKA PACTET IKCIIOHEHIIUATBHO;

®  [pPECcC XUIIHUKOB TOPMO3UT ITOT POCT;

®  CMEPTHOCTH KEPTB IPONOPIMOHATIFHA YaCTOTE BCTPEY XUIIHUKA U KEPTBBI.

CornacHo ypaBHeHUsIM, TpuBenEHbIM JIOTKOM M BosbTeppoil Kaxkas U3 B3aUMOJICHCTBYIOMIUX
MOMYJSIMM B CBOEM YBETMYEHUU OTPAaHUYEHA TOJIBKO APYrol MOMyJsIHel, T.e. — POCT YUcIa
JKePTB JHUMHUTHPYeTCS MPeccOM XHIIHMKOB, a POCT 4YMCJIAa XHIIHUKOB — HEA0CTATOYHBIM
KOJIMY€CTBOM 3KepPTB.

[Ipu 06cyx1eHnn JaHHOTO BOMpOca CelyeT MOAYEPKHYTh ABa MOMEHTA!

1. Hekortopass mons XxumiHu4YecTBa HeoOXoJuma M OyarojeTenbHa Ui TOMYJISIIHH,
KOTOpast MPHUCIOCOOMIACh K XUITHHUYECTBY (Kyponamxu u sicmpebuvl 6 Anenuir).
2. Korma denmoBek yCTpaHs€T MEXaHM3M €CTECTBEHHOTO YIpaBJEHUs, OH JOJKEH

3aMEHUTb €ro MEXaHU3MOM COOTBETCTBYIOUIEH 3(PPEKTUBHOCTH i TOro, 4TtoObl H30EkKaTh
OTPOMHBIX KOJIEOAHUH YHCIEHHOCTH.

ITapa3uTu3M CXOJeH C XUIIHUYECTBOM, OJJHAKO Mapa3uT He YOMBAeT cpa3y CBOErO XO35MHA, a
JUINTEIBHOE BPEMS MCIIONIb3YET €r0 KaK MCTOYHUK MUY,

Paznuuaror obaueamuvix WM gaxyrvmamusHulx Tapa3uToB. OOIUraTHbIE Napa3uThl BEIYT
UCKJTIOUUTENBFHO Mapa3suTUYecKuil o0pa3 >KU3HU M BHE OpraHu3Ma XO03suHa J100 morudarot, aubo
HaXOJATCS B HEAKTHMBHOM (aHaOMOTHYEeCKOM) cOoCTOsHUH. [IpuMepom OOIMraTHBIX Mapa3UTOB
MOTYT CIYXXHUTb BUPYCBI, )KU3HENEATENBHOCTh KOTOPBIX HEMOCPEACTBEHHO CBSI3aHA C OPraHU3MOM -
XO35IMHOM.
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K dakynpTaTuBHBIM Mapa3uTaM OTHOCATCS T€ BHJbI, MPEACTABUTEIH KOTOPHIX BEIYT
MapasuTHIECKUil 00pa3 KU3HU, HO B CIIy4ae HEOOXOAMMOCTH MOTYT HOPMAJIbHO JKUTh BO BHEUTHEH
cpene. Hanmpumep, HEKOTOpBIC BUIBI TATOTEHHBIX TPHOOB U MEKPOOPTaHU3MOB.

Taxxe paznuyaroT noCmosHHbIX U peMEHHbIX TaPA3UTOB.

[Tapazutu3Mm, B OTIMYHE OT XUIIHUYECTBA, XapaKTepu3yercs 0oiee y3Koi crienrain3anuei.

Cpenu mapa3uToB MOJIY4arOT MPEUMYIIECTBO T€, KOTOPbIE CIIOCOOHBI 00JIee MOTHO U JUTUTEIIBHO
WCII0JIb30BaTh XO35WHA, HE MPHUBOJIS €r0 K CIUIIKOM paHHEH rubenw u oOecrednBasl TEM CaMbIM
ce0e HanTydIIee CylnieCTBOBaHHE.

Ilapazumouosbl — napa3uTUYECKUe OTHOIIEHUS, MPU KOTOPHIX THOENb XO3siMHA — 00s3aTeIbHOE
CJIEJICTBUE TIPeOBIBaHMS B HEM TIapa3uTa.

KonkypeHuust — 93TO TUN aHTHOMOTUYECKUX OTHOLIEHWW, TP KOTOPOM  OpPraHU3MBI
COTNIEPHUYAIOT JPYr C JPYyroM, TMBITASACh Jydlle W OBICTpee AOCTUYL KaKOW-JTHMOO  Ienu
(KOHKYpPEHIIHS 3a MUILEBBIE PECYPCHI, TTOJIOBOTO MApTHEPA, YOSIKHIIE, CBET U JIP.)

Konkypenuuss — enuHcTBeHHass ¢GopMa OIKOJOTHYECKUX  OTHOIIECHUH, OTPHIATEIHHO
CKa3bIBAIOIIAsCA HAa 000MX B3aUMOJCHCTBYIOIMMNX MAapTHEPAX.

Paznuuaror mesrceuoosyro M 6HYmpusuoogyr0 KOHKYPEHIHIO. MeXBHIOBas KOHKYPEHIIHS
HaOMIOAaeTCsl MEXAY POJICTBEHHBIMH BHJIAMH, OOUTAIONIMMU B CXOJHBIX YCJIOBHUSIX, UYTO MpHU
OTPAaHWYEHHBIX pecypcax MUTAHUS U TIPU OTCYTCTBUH BO3MOXHOCTH IMHUTPALIMN OOBIYHO MPUBOIUT
K TMIOJTHOMY BEIMHPAHUIO OJJHOTO U3 BUJIOB.

DTO SBIEHHWE YacTO HA3bIBAIOT KOHKYPEHTHBIM HCKIIOYCHUEM. SIBJIeHHE KOHKYPEHTHOTO
uckioueHust Obuto chopmymupoBano I'.®d Tayze mpu paboTe ¢ KyabTypamH OJHOKIECTOYHBIX
KUBOTHBIX. [ay3e BbIpalIuBag KyJIbTyphl OJW3KOPOJCTBEHHBIX BHJIOB MPOCTEHIIMX pojaa
Paramecium Ha ogHOW M TOW ke mUTaTenbHOU cpene. [Ipu BeIpamuBaHUU MO OTAEITBHOCTH 00a
BHUJIa TPOLBETA]M, HO B CMEUIAHHBIX KYJIbTYpaxX BBDKMBAJ TOJbKO OJUMH W3 HHUX. CXOIHBIE
SKCMEPUMEHTHI MPOBOIMINCH C IUIOJAOBBIMU MYIIKaMHU, C MbIIIAMH U OJHOJIETHUMHU PacTEHUSIMHU.
OHu BcerJa NPUBOIMIM K OJHOMY M TOMY € pe3yibTaTy: OJMH BHJ BBDKHBAET, a APYroi
BBIMHpAET, 00bI9HO Yepe3 30-70 moKoJIeHHIA.

Pe3ynbrarhl 1a00paTOPHBIX IKCIEPUMEHTOB IO KOHKYPEHIIMHU MPUBENN K (OPMYITHPOBKE 3aKOHA
KOHKYPEHTHOTO MCKJIIOUeHHUs (3aKoH ['ay3e): 1Ba BHJIa HE MOTYT CYIIECTBOBATh B OJTHOM M TOM XkKe
MECTHOCTH, €CJIM UX DKOJIOTUYECKUE MOTPEOHOCTH UJIEHTHYHBI. Takue BUJIbI 005S3aTeIbHO JO0KHBI
OBbITh Pa300IIEHBI B IPOCTPAHCTBE HIIK BO BPEMEHHU.

JIEKLINA 11.
MONYJISIAN

Kaxnplii Buj, CyIIECTBYIOUIMH B MpHpPOJE, NPEACTaBIsieT COOOH CIIOXKHBIM KOMIIIEKC
BHYTPUBMJIOBBIX TPYII, OXBAaThIBAIOIIUNA B CBOEM cocTaBe 0cobOeil co crnenupuuecKuMu 4epTamu
CTpOCHHUs, (PU3HOJIOTUN U MOBeAEHUs. TakuM BHYTPUBHIOBBIM OObEIUHEHHEM OCOOEH sBIseTCS
nonymsinvs. OHa TakkKe SBISETCS TEHETUYECKOW EeIMHMLEH BHUAA, HM3MEHEHUS KOTOpPOM
OCYILECTBIISAIOT BOJIIOLMIO BUA.

N3yyenue cTpoeHHs, CBOWCTB U JMHAMUKHA IONYJISNUNA — BaKHBIE BOIPOCHI COBPEMEHHOM
9KOJIOTHH.

[Tomynsinueil B 9SKOJOIMM Ha3bIBAIOT TIPYNIy oOcCOOel OJHOTO BHJAa HAXOJAIIMXCS BO
B3aMMO/IEHCTBUU MEXTy COOON M COBMECTHO HACEISIOMIMX OOILYI0 TEPPUTOPHUIO.

Briepsble TepMuH momynsius Obul BBeAEH aarckuM ydéHbIM B.Moranzenom B 1903 roay B
TeHeTHKe U1l 0003HAUEHUS «eCTECTBEHHON cMecH 0co0elt 0JTHOrO U TOTO K€ BUJa, HEOAHOPOTHOM
B T€HETHUYECKOM OTHOILIeHHW». [lo3qHee 3TOT TepMUH MPHOOPEN SKOJIOTHYECKOE 3HAYEHUE U UM
cTaiau 0003HavYaTh HacEJICHUE BHU/IA, 3aHUMAIOIIIEEe ONIPeIeIEHHYIO TEPPUTOPHIO.

B 30-x romax XX Beka odopMuiIack HOBasg 00JacTh SKOJIOTUYECKOH HAYKH — MOIYJISALUOHHAS
sKoJsiorus. OCHOBOIIOJIOKHUKOM €€ SIBJISETCS aHIVIMHCKUN yuéHblii Yapnb3 OnToH. B cBoel kHure
«OKOJIOTHSI JKUBOTHBIX» OJITOH OTME€Yall, YTO CJIEAyeT NEPEKIIOUYNTh BHUMAHHUE C OTAEIBHOTO
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OpraHu3Ma Ha IONYJIALUIO KaK €UHUILY, KOTOPYIO CIIEyeT U3y4aTb CAMOCTOSITENBHO, T.K. HA 3TOM
YPOBHE BBIJICJIAIOTCS CBOU OCOOCHHOCTH IKOJIOTUYECKUX Al TallMid U PEryJIsuil.

B nmomynsnusix nposBiIsiIoTcs Bce (GOPMBI CBS3€H, XapaKTEpPHbBIE JUISI MEKBHUIOBBIX OTHOILICHUM,
HO HamboJIee BHIPAKEHBI MYTYAJTUCTUYECKHE (B3aUMHO MOJIE3HBIC) U KOHKYPEHTHBIE.

B nomymsamusx AEUCTBYIOT 3aKOHBI, IO3BOJISIOLIME HCIOJIB30BAaTh OIPAHUYEHHBIE DPECYPCHI
cpeabl, 4TOOBI 00ECHeunTh OCTaBIEHHE NOTOMCTBAa. JlocTHraeTrcs 3TO B OCHOBHOM 4epes
KOJIMYECTBEHHbIE HM3MEHEHHs HaceneHus. llomynsuuu MHOTMX BHIOB 00JIagalOT CBOICTBamW,
ITO3BOJIAIOIIMMU UM PETYJIUPOBATh CBOIO YUCIECHHOCTb.

[lonnepxkanue ONTHMAIBHOM B JAaHHBIX YCIIOBMSX YMCICHHOCTH HAa3blBAlOT IOMEOCTa30M

HOIYJIALHAH.
OcHOBHBIE XapaKTEPUCTUKU MOMYJIALINN:

. YucneHHOCTh — 00I1[ee KOJIMUECTBO 0CO0EH Ha BBIJIEIIEMON TEPPUTOPHH,

J [InoTHOCTH MOMYNALIMM — CpellHee YUCIIO ocoOell Ha eAMHMIlY IUIOIIAIu, Ui 00bEMa
3aHMMAEeMOT'0 MOMYJISUEN IPOCTPAHCTBA;

J PoxxnaeMocTh — 4MCI0 HOBBIX 0CO0€EH, MOSBUBILUXCA 34 €AUHUILY BPDEMEHH B pe3yJIbTaTe
Pa3MHOXKEHHS;

J CMepTHOCTh — MOKa3aTelb, OTPAXKAOMIUNA KOJINYECTBO MOTUOMIMX B MOMYJISALUN 0coOe
3a OIpeesIEHHBIN OTPE30K BpEMEHHU;

J [IpupocT nonymsiuu — pasHULA MEXKIY POKIAEMOCTbIO U CMEPTHOCTBIO;

. Tewmr pocta — cpeHUN TPUPOCT 32 EAUHUILY BPEMEHU.

[Tonmynsiiuy kak BHYTPUBUIOBBIE €AMHULIBI MOTYT OBITh pa3HbIX Kateropuil. Cpeau y4€HbIX
MMEIOTCS pa3Hble TOUKU 3pEHUS, pa3Hble MMOAX0/IbI K 3T0H npodieme. PaccMoTpuM 0J1HY U3 HUX.

H.Il.HaymoB BblIeN€T Tpu TUINA MNONYJSIIMI: reorpaduyeckue, -HKOJIOTHMUECKHE U
aneMeHTapHbie. Kaxaas cOOTBETCTBYET ONPEACIEHHON TEPPUTOPUH HA 3€MHOU MMOBEPXHOCTH.

l'eorpaduueckass momynauus OXBaThbIBaeT TPYIIy o0coOel, HaCENSIOUyl0 TEPPUTOPHUIO C
reorpauuecku OJHOPOJHBIMHM YCIOBHUSIMH cyllecTBoBaHUsA. OObIUHO 3TH Treorpaduueckue
MOMYJISIIUM  3aHUMAlOT CPABHUTENIBHO OOJBIIYI0 TEPPUTOPUI0, HAa KOTOPOW pacrojaraercs
HECKOJIBKO Pa3HbIX SKOCUCTEM, B KaXJI0H U3 KOTOPHIX MOTYT OBITh YJ€HBl JaHHOU reorpaduueckoit
nonyssuun. J[iis reorpaduueckoil MOMyNISAIMU XapaKTEepeH TeHeTHUeckuii oOmeH. B pesymnbraTe
MEePEeKPECTHOTO CKpeUIMBaHusl 0coOM Kaxka0il reorpaduueckoil MOMyysiuu MpUoOpeTaoT oOuuit
Mopdobuonornueckuii Tum. Pasmeps! reorpaduueckoil momyasiud MOTYT ObITh OUY€Hb Pa3IHUHBI.
Hanpumep, reorpaduyeckas nmomymsiiusi 6eI10ro MeABes 3aHUMAaeT TEPPUTOPHUIO Bcero Oacceiina
Cesepnoro JlenoBuroro okeana. Taxxe oOmUpPHBI reorpaduyecke MOMYISIIIMK HEKOTOPBIX MTHII,
HampuMep IyHOYEK M Kpauek. B To e Bpems reorpaduueckue MOMYJISIUNM HEKOTOPBIX
MOJUTIOCKOB, aM(puOHil 1 uepBell, nepeMeIanuxcs B npeaenax HeOoNbIIo TeppUTOPUN, MOTYT
OBITh OTPAaHUYEHBI HECKOJIBKUMHU JIECATKAMU KBaJIPATHBIX METPOB.

I'eorpaduueckue momyssuy 0OBIYHO paclafaroTCsl HA TPYIIBI, TPUYPOUYCHHBIE K KOHKPETHBIM
HKOCUCTEMAaM, WM SBISIOTCS OOMTATENsIMU KaKOTO-TO OJIHOro Tuma mecrooOutanus. Hampumep,
OHH pacIpeAessSIoTCs B IIIyOMHE Jieca MM Ha BBIPYOKax, MaIIHIX WU BAOJIb PyubEB U T.m. Takue
MOMYJISLIMKA Ha3bIBAIOTCSI SKOJOTUYECKUMH WJIM MECTHBIMHU.

Kaxxnas u3 Hux cnabo U30JIMpoOBaHa OT IPYTUX IKOJIOTUUYECKUX MOMYJISINI BUAA, TaK YTO 0OMEH
TeHEeTUYeCKOol MHpopManueld MexXay HUMH, XOTS M HE IMOCTOSHHO, HO MPOMCXOIMUT JIOBOJBHO
4acTo.

JIrobast »KoJoTMYECKas MOMYJALUs MOApa3fessercss Ha 0Oojee MeJIKHEe MPOCTPAHCTBEHHbIE
TPYNIUPOBKA — MUKPOMOMYNSIIMKM (WM DIIEMEHTapHble TOMYIALMK), COOTBETCTBYIOIINE
MHOT000pa3HbIM YCIOBUSAM Cpelbl B 3KocucTeMe. B cocTaB MX OOBIYHO BXOJAT I€HETUYECKU
OJTHOPOJTHBIE OCOOH.

[lonynsiuuu  cBoMcTBEHHA ompenenéHHas opraHu3anus. CoOOTHOLIEHWE Tpynn Mo IOy,
BO3pacTy, MOpQOJOrHUECKUM,  (PU3HOJIOTUYECKUM, TOBEJCHYECKMM U  TE€HETHYECKHM
0COOEHHOCTSIM, paclpeieieHue 0co0ei Mo TePPUTOPUH OTPAXKAIOT CTPYKTYPY MONYIISAIIHUY.

Jnst yno6cTBa U3y4deHHUs BBIJIEIISIOT:

1. buonorudeckyro CTpyKTypy NOIYJISILIUI.
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2. IIpocTpaHCTBEHHYIO CTPYKTYPY MOMYJISALUNA.

3. DTONOrMYECKYIO (ITIOBEJEHUECKYI0) CTPYKTYPY MOIMYJISLNMN.

Kaxxnast monynsnust 0XBaTbIBaeT OOJIBLIYIO IPYIILY Pa3HOBO3PACTHBIX 3K3EMIUISIPOB, CPEAN HUX
UMeEI0TCs 0coOu 00enx MoJoB. Bce oHM, BXO/S B COCTaB MOMYIISIIIUY, 00YCIIOBIMBAIOT €€
CTpyKTypy. I 4eM oHa clo)KHee, TeM BBIIIE IPUCIIOCOOUTENbHBIE BO3MOXKHOCTH MOITYJISIIHH.

BaxxHo#1 cTOpPOHOH B XapaKTEPUCTUKE CTPYKTYPhl HOMYISIIMU SBIISETCS COOTHOLLIEHUE MOJIOBBIX
TpyImm, 0ocoOOEHHO Y BHJIOB C MPeoOIaaroiuM TIOJIOBBIM pa3MHOXKeHHEM. To B KakOM BO3pacte, U
P KaKWUX YCJIOBMSIX HACTYHNAET IMOJIOBO3PEIOCTh CaMIIOB M CaMOK, OKa3bIBa€T CYILECTBEHHOE
BIIMSIHUE Ha MOAJIEPKaHUE TOMYISLUH.

CooTHoIlIEHHE TOJIOB pEAKO ObIBAa€T PABHBIM EIUHUIIE, T.K. 4Yalle BCEro OJWH U3 IOJIOB
YHCJIEHHO Mpeo0iasaeT Haj ApYruM. Y MO3BOHOYHBIX YK€ IIPHU POKJIEHUHU YacTO CaMIlOB ObIBaeT
HECKOJIBKO 0O0JIbllle YeM caMOK. B momynsuuu oHIATpbl, IPU POKICHUM, HAOII0JaeTCs YMCIEHHOE
paBHOBECHE TI0JIOB, a Yepe3 TPU HENIETU OTHOIIeHHE caMiloB kK camkaMm paHo 140 k 100. YV yrunbIx
TaKKe caMmIloB OoJjblle, yeM camok. [lepeBec camIioB OTMEUEH B MOMYJSAUSAX aMEPUKaHCKOTO
KpoJiMKa. 3aTo B MOMYJSALUAX O€I0K TOMUHUPYIOT CAMKH.

HccnenoBanusiMu  y4€HBIX  YCTAaHOBJEHO, YTO COOTHOIIEHHME IIOJIOB B  MOMYJSAIUSAX
YCTaHaBJIMBAETCS HE TOJBKO 10 F€HETUYECKUM 3aKOHaM, HO U TOJ BIUsHUEM cpeabl. Hanpumep, y
PBDKHX JIECHBIX MYpaBbEB U3 SUI, OTJIOXKEHHBIX Npu Temneparype Huxe 20*C  pazBuBaroTCs
camIlbl, Ipu OoJiee BHICOKOM TeMIEpaType — CaMKH.

W3BecTHO Takke BIMSHHE YCIOBUH Cpelbl Ha MOJOBYIO CTPYKTYpY MOMYNIALUNA Yy BUAOB C
Yyepe0BaHUEM IOJIOBBIX U MAPTEHOIN€HETUYECKUX MMOKOJICHUH (1adHuu, TIN).

J1y1st wero 310 HEOOXOMMO 3HATH?

YCcTaHOBIIEHO, YTO CaMIIbl U CAMKH YacTO OTJIMYAIOTCS 0COOEHHOCTSIMH OMOJIOTHH, B YaCTHOCTHU
nutanueM. Hampumep, B3pociible caMilbl MKCOJOBBIX KIEHIEH B OTIMYME OT CaMOK OOBIYHO HeE
MUATAIOTCSA. Y KOMapoB B UMaruajibHOM (B3pOcCioii) (ha3ze KPOBBIO MUTAIOTCS TOJIBKO CAMKH, CaMIIBI
COCYT COKH PacCTCHHH.

Menbiie o pa3MepaM CaMKHM KyHHII, TOPHOCTAeB JOOBIBAIOT MEHEe KPYMHYIO NOObIUYy, y HHUX
oOyeryeHa CTpyKTypa deperna W ciabee pa3BHTa »KeBaTelbHas MycKynarypa. M HaoOopoT, y
XUIIHBIX MTHIl CAMKU KpyIHee caMioB. M3BECTHO, YTO BO MHOTHX CIIy4asX CamIlbl 1 CAMKU BEAYT
pazzesibHOE CYIIECTBOBAHUE OOJIBIIYIO YAaCTh ToJ1a (MOPCKHE KOTUKH, OJICHH).

Takum o0Opa3om, OTAEIbHBIE I'PYIIIBI, UCHOJIbB3YS pa3Hble KOpMa, a UHOT/Aa U OOUTasi B Pa3HBIX
MecTax, 3aHUMAIOT (4yTh) OTJIMYAIOIINECS SKOJIOTUYECKUE HUIIU U MPAKTUYECKU HE KOHKYPHUPYIOT
ApYT € Apyrom.

[IpoGnema BcTpewaemMocTH 0COOEi pa3HBIX MOJOBBIX TPYII YPE3BbIYAMHO aKTyallbHA JUIS
MOMYJSIIMKM, C TOYKH 3peHus e€ BocmpousBeAeHUA. B 3ToMm oOTHOUIEHMH OOJIBLIOE 3HAUYCHUE
npuoOpeTaeT MIOTHOCTh mHomynsuuu. CpenHss MIOTHOCTh €€ 00ecreYrBaeT BBICOKUE TEMIIbI
Pa3MHOXKEHHMsI, TOT/la KaK NpU HU3KOW IMJIOTHOCTU MOMYJSUUU OpadHble MapTHEPHI C OOJBIINM
TPYAOM HaXOZAT Apyr napyra. Takoe sBieHHE HAONIONAeTCs B Halle BpeMs Y CHHUX KHUTOB.
BcenenctBue pe3koro cokpaileHus YHCIEHHOCTH CO3/ajach CHUTyallMs, NMPU KOTOPOW caMmIibl U
CaMKU C TPYIOM HaxoJsT OpYr Apyra. B pesynbTare, B MOMyasiuu HAOMIOAAETCS COKpaIleHHE
JIOJIA B3POCIBIX OepeMeHHBIX caMoK. Ha 3To MOXeT BIUATH U TOT (hakT, YTO MPU OYEHb HUBKOU
IJIOTHOCTH Y MHOTHX BHUJIOB MCYE3a€T CTUMYI K CIIaPUBAHHUIO.

IIpouieHTHOE COOTHOIIEHHE MOJIOBBIX I'PYIII MHOTAA MOXKET CIIY)KUTh MHAUKATOPOM Ha YCIOBUS
cymecTBoBaHus nonyiasiuu. Ha mnpumepe 3yOpoB benoBexckoil mymu OblI0 MOKa3aHO, 4YTO
MOBBIIIEHUE YHCJIA CaMIIOB B NPUILIONE SBUJIOCH CIIEACTBUEM HEJIOKOpMa JKUBOTHBIX. B To ke
BpeMsi C YXYIIICHHEM YCIOBHH JKU3HM B TOMyISIUSX MHOTHUX BHJOB OTMEYAETCS BBICOKAs
CMEPTHOCTb CaMIIOB.

bonbiioe 3HaueHHE B XapakTEpUCTUKE MOMYISIIMM UMeEET €€ Bo3pacTHas cTpykrypa. Ilpu atom
BKHBIM SIBJISIETCS HE TOJBKO COOTHOIIEHHE PA3IMYHBIX BO3PACTHBIX TPYIIN B MOMYJISAIUU, HO U TO,
KaKk MEHsETCs 3TO COOTHOIIEHHE B pa3Hble CE30HBI roja, MPU CMEHaX OWOIIEHO30B, KaKoBa
CKOpPOCTh OOHOBJICHHS MOMYJISIIMM U KaKOBO B3aUMOJICHCTBHE BO3PACTHBIX I'PYII C OKPYKaoLIeH
cpenoit 1 0coOSIMU JJAHHOW MOMYJISIIIUU.
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B momynsimusix 0ObIYHO pa3NuYyar0T HECKOJILKO BO3pAcTHHIX rpyimil. [Ipumepom siBisieTcs oaHA
U3 Kiaccu(uKauii pacTeHuii:

1. JlareHTHas rpynmna, KyJa BXOAST BCE 3a4aTKU B BUJE CEMSH, IUIOJOB M OTIEJIBbHBIX
MOYEK BO30OHOBIICHHUS.

2. BuprunuibHas (1eBCTBEHHas1), paclaarolascs, B CBOIO OYEPEIb, HA TPU IPYIIIbIL:
BCXO/Ibl, FOBEHWJIbI (MOJIO/IBIE) U IPEMATYPHBIE (T.€. B3POCIIbIE IEBCTBEHHBIE).

3. I'enepaTuBHas1, OXBaThIBAOIAsl B3POCIIbIE, [I0JIOBO3PEIIbIE 0COOU, BCE OHU LIBETYT U
IUIOJOHOCHT.

4. CeHunnbHas (cTapueckasi) Ipylia, IpeACTaBI€HHAs PAacTCHUSIMHU, KOTOPbIE BCIIEJICTBUE

CTapOCTHU YK€ MOTEPSIIN CIOCOOHOCTh K TEHEPATUBHOMY Pa3MHOKEHHUIO.

AHaJOTUYHBIE TPYIIITBI MOTYT OBITH BBIJICJICHBI U Y dKUBOTHBIX.

Heo6xoauMoCTh BBISICHEHHsI COOTHOIICHHS Pa3HOBO3PACTHBIX TPYII OYEHb BakKHA, T.K. 3TO
MOJKET CIIY)KUTh B Ka4€CTBE MPOTHO3a O JATBHEHIIEM CYIIECTBOBAHUU MOMYJISILIUU B SKOCHCTEME.
OOBIYHO B TIOMYJISIIIUU, €CIM OHA HAXOJUTCS B OJAronpUsTHBIX YCIOBHSIX, MPUCYTCTBYIOT BCE
BO3pACTHBIE TPYNIbl. Mexay HUMHU HAOMIOMAIOTCS TOCTENEHHBIE TEPEeXOAbl, U PEryIsipHOE
BO300HOBJIEHHE 00€CTIEUMBACT MOJIJIEP>)KaHNEe HOPMAIBHOTO YpOBHA unciaeHHocTH. Ho nHOTHA 3TO
COOTHOIIICHUE MOKET OBbITh HAPYIIEHO WM 3a CU€T COKpalleHHs YHUCIEHHOCTH KaKON-TO
BO3pDACTHOM TpYIIbI, YTO MOXKET MNPUBECTH K JErpajaluy MNOMYISUHUH, WX K YPEe3MEPHOMY
YBEJIMYCHUIO OJHOUN M3 HUX. KOJIMYECTBEHHOE COOTHOIIEHUE BO3PACTHBIX T'PYII MOMKET CIYXKHUTh
WHJIUKATOPOM COCTOSIHHS TOMYJISAIUA U €€ OyayIero B 3KOocucTeMe. B CBSI3M C ATUM MOMYJISAIHS
MOXET OBbITh MHBAa3MOHHOW (BHEIPSIIOIIEHCS), HOPMAIbHOW W perpeccuBHoi. Ecnm B ycroBusx
9KOCHUCTEMBI OOJIBIIMHCTBO OCOOEH MPOXOJAT BCE CTATUU PA3BUTHS OT POXKIACHHUS 10 CMEPTH, TO
JTAHHASI TIOMYJIALMS CUATACTCS HOPMAJIBHOM; €Cu B €€ mpenesiax OHa MpeCTaBIeHa JUIIb B BUIE
CEeMsH, 3a4aTKOB W IPOPOCTKOB, a IBETYIIUX M IUIOJOHOCSIIUX OPraHU3MOB HET, TO MBI
Ha0JI0JaeM MOMYJSIUI0 HHBA3HOHHOTO TUIA; €CIIH K€ OOJIBIIMHCTBO 0COOEH SBISAIOTCA CTapbIMHU,
TO MOMYJSIUS, KOTOPYIO OHU 00pa3yloT, IPUHAUIEKUT K YUCITY PETPECCUBHBIX.

CoOTHOILIEHHsSI BO3pPACTHBIX TPYNIl MOTYT CIYXUTh WHIUKATOPOM YCJIOBUM KW3HHM BHUJA.
[IponomxutensHoe mpeObiBaHHE 0CO0El B BUPTUHWIBHOM COCTOSSHUM CBHJETENBCTBYET O
HEOJaronmpusTHOCTH YCIOBUM I BHAA B JaHHOM »JKocucTeMe. bwIcTpoe MpoOXoKIeHue
BUPTHHUIIBHOW CTAaJ MU MMEET CYLIECTBEHHOE 3HAY€HHE B PEaKIMH MOMYJIANU Ha PeKUM cOopa eé
OuoMaccel (XUIIHUKAMH, Mapa3uTaMu, 4eJIOBEeKOM). Te momymsiuu, rae ocoOu ObICTPO MPOXOMAAT
CTaJNM MPEIr€HEPATUBHOIO PA3BUTUS U CKOPO CTAHOBSATCS IOJOBO3PEJIBIMHU, XapaKTEPU3YIOTCS
0OBIYHO OBICTPHIM BOCCTAHOBJICHHEM CBOEH 4uciIeHHOCTH. [103TOMy OHM CIOCOOHBI BBIIEPKUBATH
Jla’ke OYEHb BBICOKYIO CTEIeHb cOopa X 6MOMAacChI.

W3barue yactu Onomacchl y 1000 BO3paCTHOM I'PYMIbl TAaKOW MOIMYJSALUN HE MPUBOJIUT K €€
Jerpajaiid, a B HEKOTOPBIX CJly4asX Jake CTUMYIUPYET NpPOsBIEHHE OCOOBIX KauyecTs,
ofOecreunBarOMINX BBDKMBAHWE M MPOLBETaHHWE TMOMYMSIUU. OJTO BCTpPEYaeTcs, Halpumep, B
MOMYJISALUIX CEIbAH, CApAUHbI, KOPIOIIKU, MBIILIEBUIHBIX TPHI3YHOB, JIOCS, OJICHS.

B Ttex cnywasx, rae ocobu TO3JHO JOCTUTAIOT TOJOBO3PEIOCTH M OCOOEHHO eCiH
BOCITPOU3BO/IAIIAsT CIOCOOHOCTh BHJIa HEBENWKa (KUTBI, OCETPOBBIC, (openb, cOCHa CHOHMpCKasd,
KEHb-1IIEHb), U3BATHE OMOMACChl TPH BBICOKON CTENEHW SKCIUTyaTalli MOYET IPHUBECTH K
nerpaganuu nomyasiuuu. OcoOEHHO UYyBCTBUTENBHBI TaKuhe MOMYJSAIUH K cOOpy MX OHOMAcCCHI,
MPUYPOYCHHON K TPYIIIE MOJOIBIX U MOJIOBO3PENBIX 0COOECH.

[IpocTpaHcTBEHHAs CTPYKTYpPA NOMYJISALINH.

B cuny caMmbIXx pasHBIX NPUYHH pacrpeelieHue ocobell B MPOCTPAHCTBE OOBIYHO OBIBACT
HepaBHOMEpHbIM.  CyIIECTBYIOT  ONpENElEHHbIE  3aKOHOMEPHOCTH  IPOCTPAHCTBEHHOI'O
pacmpeneneHuss oco0eil. DOTH 3aKOHOMEPHOCTH YacTO IMO3BOJISIIOT CYAUTh O XapakTepe
B3aUMO/ICHCTBUI MEXKTy OCOOSMHU.

Cpenu Bcero MHOT0OOpa3usi MPOCTPAHCTBEHHBIX paclpefeNeHuil, BCTPEUAIOIINXCs B TIPUPO/IE,
MOXHO BBIJICIUTh TPU OCHOBHBIX: CiIy4ailHOe, peryiasipHoe W mstHucrtoe. Ecim paccmarpuBaTh
MIPOCTPAHCTBEHHOE PacIpe/ie]IeHHe OPraHu3MOB KaKoT0-T100 BH/Ia B MacIITa0ax, COMOCTABUMBIX C
pa3MepaMH ero apeana WIM KPYIMHBIX 4YacTe ATOTO apeana, 3aHATHIX OoJjiee WM MEHee
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M30JIMPOBAaHHBIMU NOMYJSIUSAMHU, TO TAKOE PACIPEIACIICHUE ITOYTH BCEI1a OKA3bIBACTCS MATHUCTHIM
(arperupoBanHbIM). Tak, Hampumep, NTULBI, THe3asmuMecs B yecax LlentpansHoit EBponbl, npu
onpenenéHHOM MacmTabe 00CIeJOBaHUS OKaXXyTCsl PACHpENeNEHHBIMU IATHUCTO IOCTOJBKY,
IIOCKOJIBKY BC€ JIECHBIE MaccuBbl B LleHTpanbHOM EBpone — 310 0cTpoBa, OKPYKEHHBIE ITOJISIMH.

CnydaiiHOoe paclpenelieHue BCTPEYaeTCsl Cpeld MPEACTaBUTENIEH CaMbIX pPasHbIX TPy
opranu3MoB. Kakue abnotndecknue u OHOTHYECKHE (PAKTOPHI CPEbl B KAKIOM KOHKPETHOM CITydae
€ro ONpeAeNsIoT, CKa3aTh TPYAHO, HO BUIUMO, CHJIa U HAIpaBJICHUE BO3JEHCTBUS ATHX (PAKTOPOB
CIIy4aiiHO M3MEHSIOTCS BO BPEMEHHU U IIPOCTPAHCTBE.

[IaTHHCTOE pacnpenenceHre BCTpedaeTcs HauboJiee 4acTo, MPUUEM CBOMCTBEHHO OHO HE TOJIBKO
HA3eMHBIM OpraHu3MaM, HO U oOuTareisiM BOJHOU cpenbl. [IpuunHbl, npuBoasdiue K NITHUCTOMY
pa3sMEILEHUI0, pa3HOOOpa3HBbL:

1. Casi3aHHBIE CO CITIOCOOOM Pa3MHOKEHUS U pacceseHUs] MOJIOIbIX 0COOEH.

2. [ToBenenueckue (0Opa3oBaHue CTal, THE3IOBBIX KOJOHUM).

3. CBs13aHHBIE C B3aUMOJICHCTBUEM Pa3HbIX BUJIOB (KOHKYPEHIUS, BbIEJaHUE XUIIIHUKAMH).
JIEKIIMA 12.

JTAHAMHWKA YUCJTEHHOCTH NONIYJISIIAMI

BaxHbIMEM B XapaKTEpPHCTHKE TIOMYJSAIUU SBJISIOTCS €€ YHCICHHOCTh U IUIOTHOCTD.
UHCIIEeHHOCTh TOMYJISIMA — 3TO O0OIee BBIpAXEHUE KOJHMYECTBA OCOOCH JJaHHOTO BHJIA,
MPUCYTCTBYIOIIEE HAa TOW WJIM WHOW TEPPUTOPHH, a IUIOTHOCTh, WHAYe TyCTOTA HaceJeHUS,
OTpaXkaeT KOJUYECTBO OCOOCH, TpHXOJslIeecs HAa EAWHHWILY TOBEPXHOCTH 3aHUMaeMOM
TEPPUTOPHH.

Ta m npyras BemuynHa HUKOTA HE OCTAIOTCS MOCTOSIHHBIMHM — TOBBIIICHHUE TJI0JIOBUTOCTH WU
BBDKMBAEMOCTH TPUBOJIUT K TOBBIMICHUIO YHCIECHHOCTH Tomyisimuu. Ecim 3710 yBenmuueHue
YUCJICHHOCTH MPOUCXOIUT Ha TEPPUTOPUH, NCKITIOYAIOIIECH BO3ZMOXKHOCTh pacceeHus: ocobeii 3a eé
MpeAesbl, TO COOTBETCTBEHHO HAONIOAAETCS BO3pacTaHWE IJIOTHOCTH JaHHOW momynsmuu. B
cIydae, €CJIM pacCelCHHEe BO3MOXHO, C YBEIMYCHHEM 4YHUCJICHHOCTH TIUIOTHOCTh MOXKET He
MOBBIIIATHCS, HO YBEIMYMBACTCS TEPPUTOPHS, 3aHUMAaeMasi JaHHOU MMOMYJISIIHCH.

[IpyuunHBI, BRI3BIBAIONINE M3MEHEHUS YHUCIECHHOCTH, YPE3BBIUAHO Pa3HOOOpa3Hbl. DTO MOTYT
OBITh 1 AOMOTHYECKUE, U OMOTUYCCKUE BIIMSIHHS, ITOCKOJIbKY OHU BIIUSIFOT Ha TJIOJIOBUTOCTh, TEMITBI
CMEPTHOCTH M OBICTPOTY MHIUBUIYyAJILHOTO pa3BuTHsA. Ho xapakTep peakiuu MOMy/IsSIMd Ha HUX
Bcerga crenu@uyueH il BHJIOB, MOSTOMY MOXHO CYHMTAaTh, YTO JUHAMUKA TOMYJSIIUNA €CTh
MPUCTIOCOOUTEILHBIN OTBET MOMYJISAIIUYA Ha Te KOHKPETHBIE YCIOBUS, B KOTOPBIX OHA CYIIECTBYET.

[IpyuuuHbI, BBI3BIBAIOIIME HW3MEHCHHUS YHCICHHOCTH, 4YpPE3BBIYAHO pa3HooOpas3Hbl. Tak,
yBEJIMYEHHE KOPMOBOM 0a3bl MM CHI)KEHHE KOHKYPEHTHOM CHUTYyallld, TAaKXKe KaK U yMEHBbIICHHE
BIIUSIHUSL XUIIHUKOB U Mapa3uTOB Ha MOMYJSAIUIO, YaCTO CHOCOOCTBYIOT POCTY €€ YHCIEHHOCTH.
OTU U3MEHEHHsI MOTYT HOCUTh PETYISPHBINA XapaKkTep, U3MEHSSICh B TEUECHHE CE30Ha WIIM PAJia JIeT.
Hampumep, kosebaHue YUCICHHOCTH TOJIEBKM HOCUT SPKO BBIPAXKEHHBIH CE30HHBIN XapakTep.
[TpyuéM u3MEHEHUs YHCIEHHOCTU MOMYJSIIUH TOoJIEBOK B TedeHue rojga nocrurator 300-400-
KpaTHBIX pa3mepoB. OueHb OOJbIINE CE30HHBIE KOJeOaHus HAOIIOAAI0TCS Y HACEKOMBIX, YEpPBEi,
MITHII.

CpaBHUBass X0/ CE30HHBIX W3MEHEHUN YHUCIEHHOCTH , MOXKHO BHUJIEThb, YTO ITH TOCTOSHHBIC
KoJeOaHusi ¢ HEOJMHAKOBOW CHUIIOW MPOSIBISIIOTCS B pa3HbIE TOMAbI, BBIpaXKas 3aBUCHUMOCTb OT
YCIIOBUU OKPYXKAIOIIEH CPEBL.

[ToMuMO ce30HHBIX KOJeOaHUM YHCIEHHOCTH, y LIEJOr0 psa BUIOB BpeMs OT BPEMEHH MOTYT
MOSIBJISITHCS BCIIBIIIKH YUCJICHHOCTH, BO BPEMSI KOTOPBIX HACEJICHUE MOMYSIUN YBEIUYNUBACTCS JI0
Ype3BBIYANHBIX PA3MEPOB, B JCCATKH M Ja)kKe COTHU pa3 mpeBbimias HopMy. OIHAKO B TaKOM BHJIE
MOMYJISIIASL OOBIYHO CYIIECTBYET HEIOJITO0, M MaccoBasl BCIBIIIKA YUCICHHOCTH CMEHSeTCs e€
pe3kuM majieHueM. UUCIEHHOCTh MOMYJSIUU MPU 3TOM MOXKET COKPATHUTHCS 0 MHUHUMYMa, JO
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MIOYTH HYJEBBIX MPECIOB U B TAKOM BHJIE CYIIECTBOBATH B OMOIICHO3€ HA MPOTSHKEHUU psAla JeT,
MPOSIBIISISICH JIMIIB B CE30HHON PUTMHKE MOTTYJISIIUH.

Benplmkn  pa3MHOKEHHUS Y pa3HBIX BUAOB MMEIOT PA3IMYHYIO MPOJOJDKHUTEIBHOCTh, MOTYT
0oJiee UM MEHee PEryIIpHO MOBTOPATHCS. OHU MOTYT MPOSIBUTHCS HA OTPaHUYEHHON TEPPUTOPUU
WIN K€ 3aXBaTbIBaTh OOJIBIIME MPOCTPAHCTBA, CO3/aBas HACTOSIIME MaHAEeMHUH. Bumos, marommx
MaH/IEMUYECKUE BCIBIIIKA PAa3MHOXKEHHUsS, CPAaBHUTEILHO HEMHOTO, HO 3HAYCHHE WX B JKU3HU
OMOIICHO30B U YEJIOBEKA OTPOMHO.

B necax Poccuu Benbllliku MaccoBOro pa3MHOKeHUs cBolicTBeHHBI 100 Bugam BpenuTesel XBou
u nuctbeB. bomee 20 M3 HUX OTHOCATCSA K TPYIIE MEXK30HAIHHOTO 3HAYEHUS, KOTOPHIE MOTYT
JaBaTh TMAHJEMHUYECKHE BCIBIIIKH; OCTAIbHBIM 80 BHIaM, MPEUMYIIECTBEHHO JHCTOTPBIZYIINM,
CBOWMCTBEHHBI JIOKAJIbHBIC BCTBIIKA. MHOTHE W3 BHJOB MEXK30HAIBHOTO 3HAYEHUS — CHOMPCKHIMA
IIETTKOTIPS], HeTIAPHBIH MIENKOMPS], COCHOBAsk COBKA, COCHOBAs MSACHUIA — U3YyYEHBI JOCTAaTOYHO
oAPOOHO.

Ha mpumepe cOoCHOBOro HIENKONpsiia YCTaHOBJIEHO, YTO POCT YHUCIa 0COOed B MOMYNSILUU
BHayasie UAET MEJIEHHO, 3aTeM YCKOPSIETCs, HO, JOCTUTHYB MakCUMyMa Ha OINpeAeIEHHOM JTarle,
3aMeuUIsieTcss U, HakKoHell, INpekpamaercs. [IpuunHON OCTAaHOBKM pPOCTa YHCIEHHOCTH CIIYyXKat
HeOJIaronpusATHBIE W3MEHEHHsI Cpebl, BHI3BAHHBIC CAMOW MOIMYJSINEH, B CBSI3U C €€ BBICOKOH
TUIOTHOCThIO. OHUM TIPOSIBISIOTCS B HENOCTaTKaX KOPMOB, B OTPABJIICHWUH CPEIbI MPOIAYKTAMHU
oOMeHa, BBIICICHUSIMH B BHJE OKCKPEMEHTOB, B PAa3BUTUM KaHHHOAIW3Ma, B CHIDKCHUH
TUTOZIOBUTOCTH, B TIOSIBIICHHH HEXKHU3HECTIOCOOHOTO MOTOMCTBA M YBEIIMYCHUH CMEPTHOCTH OCOOEH
Ha BCEX BO3PACTHBIX CTA/IMAX, B YCHJICHHH PAa3MHOXEHHS Tapa3duTOB, B POCTE YHUCIA BParoB M B
pa3BuUTHU 3a00JICBaHUIA.

Bempimka pasBuBaercss 0OBIYHO Ha TPOTSDKEHHH 7-9 JIeT, a TIOBTOPSEMOCTh TAKHX BCIBIIIEK
Pa3MHOKEHHS MOYKET MTPOUCXOIUTh uepe3 Kaxapie 15-20 ner.

VuéHbple ¢ JaBHMX MOP BBISCHAIOT NPUYMHBI KOJICOAHWH YMCIEHHOCTH B Da3HbIE TOJBI,
BBISBIISIIOT  3aKOHOMEPHOCTH U OMNpPENeNA0T IMPHU3HAKM, [O03BOJIAIOUINE 3a0JaroBpeMEHHO
ONpENENUTh BpPEMS U MECTO YBEIMUYCHMs] WIM PEe3KOro MaJeHHUs YHUCIEHHOCTU. Pe3ynbTathl
UCCIIEIOBAaHUI NOKA3ali, YTO KOJIEOAHUS YMCICHHOCTH HAXOATCA B 3aBUCUMOCTH OT ILIEJIOr0 psiaa
¢daxTopoB. Konebanus MoryT ObITh BbI3BaHBI IOTOJHBIMU U3MEHEHUsAMU. Hampumep, ycraHOBIIEHO,
YTO MACCOBBIE BCIIBIIIKU CApaHUU BCET/la NOSABISIOTCS BCIE 3a IPOJOJDKUTEIBHBIMU 3aCyXaMU.

Ilorona MOXeT W3MEHATh AMIUIMTYIY KOJI€OaHMHM YHMCICHHOCTH IOJIEBOK M JUIMHY Iepuoja
BCIBIIKU. [IpH4éM KOJIMYECTBO OCAIKOB M NPOJOJIKUTEILHOCTh BPEMEHH, B T€YEHHUE KOTOPOTrO
CBETUT COJIHIIE, BJIUSIOT Ha aMIUIMTYIy, @ Ha IPOAOJDKUTEIbHOCTh LIMKJIA BIMSET OTKIOHEHUE OT
HOPMBI IIOTOJIHBIX YCIOBUH: CPAaBHUTEIbHO MSATKas 3MMa YBEIMYMBAET JUIMTEILHOCTh BCIBILIKU, a
OoJiee cypoBasi — coKpalaer e€.

BelsiBieHa 3aBUCHMOCTh B KOJ€OaHMSIX YHMCICHHOCTH 3aillia-0ensika OT BEJIWYMHBI CHETOBOTO
MIOKpPOBA.

Hekotopble aBTOpbl OTMEYarOT OOJIbIIOE BIMAHME Ha KoJeOaHUWE YMCICHHOCTU MOIYJSALMMA
NEPUOANYECKUX CMEH COJHEYHOM aKTHBHOCTH.

Bbuomuueckue npuuunvi. ToNbKO BIUSHHEM aOMOTHYECKOTO OKPYKEHHS MPOLIECCHl KOJeOaHUs
YHUCICHHOCTH MOMYJALUN OOBSACHUTH HENb3s. HacTo OHO MPOMCXOIMUT B CBSA3U C ONPEAEISAIOIINUM
neWictBueM OuoTHueckux (akropoB. Hampumep, aesTeNnbHOCTh MOMYMALUN APYrUX BHUIOB U
JeATeIbHOCTh 0co0eil caMOoi MOMYSILMH, TPOSIBIIIOTCS 0COOBIM 00pa3oM B CBSI3U C U3MEHEHHUSIMU
TUTOTHOCTH MOTYJISLMI; TaKKe BIUSET KayeCTBO U KOJIMYECTBO MUIIIH.

Konebanus yuCIeHHOCTH MOMYMIALUN MO/ BIUSHUEM KOJIMYECTBA KOPMOB XOPOILO BBIPAKEHBI Y
CYCIIMKOB, MBIIIEBUAHBIX TPBHI3YHOB U JAp. BUAOB. OOBIYHO MPH U30BITKE KOPMOB 3TH XUBOTHBIE
MHTEHCUBHO PAa3MHOXAIOTCS U TEM CaMbIM YBEJIMUMBAIOT YUCIEHHOCTh, TOT/1a KaK MPU HEJOCTATKE
KOPMa OTMEYAeTCsl CHI)KEHUE MITH MTPEKPAIEHUE UX Pa3MHOXKEHHUS.

AHanoru4Hasi 3aBUCUMOCTb YHCICHHOCTH TOMYJISIIIUMA MPOCIEKUBAETCS Ha 1IEJIOM psijie BUAOB, B
TOM YHCJI€ Y XUITHUKOB U Mapa3uTOB.

B3anMoOTHOIIEHUS, CYIIECTBYIOLIME MEXKIY >KepTBOW M XHMIIHUKOM, TMOKa3ajJd 3aBHCHMOCTb
YHUCICHHOCTH OJHOTO BUAA OT YHMCIEHHOCTH Apyroro. OOBIYHO IMpH YBETUYEHUH YHUCICHHOCTHU
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XO035IMHAa 3HAYUTEIBHO BO3pACTaeT YHMCJICHHOCTh Napa3uToB. B cBol ouepenb, yBeluyeHUe
YHCJICHHOCTH MApa3uTOB MPUBOIUT K OCIA0ICHUIO 0c00ei X03MHa, Cpeld HUX PacCIpOCTPAHSIOTCS
00JIe3HH, OTYETO TUIOJOBUTOCTh W KH3HECTIOCOOHOCTH OcoOeil cCHkaercs. UJIEeHBI MOMyJSIuu B
CBSI3U C ATUM BCE 00JIbIIIE CTAHOBATCS >KEPTBAMU XUIITHUKOB, YTO 3aMETHO CHMIKAET YUCICHHOCTD
nonyssinuu. [Ipouece yckopsercs, eciiv B HEM MPUHUMAET y4acThe HECKOJIbKO BUJIOB MApa3uTOB U
XHUIIHUKOB.

buoTnyeckuii noTeHUHAII.

N3BecTHO, YTO CKOPOCTH POCTA MOMYJALMHM 3aBUCHUT OT BEJIMUYUHBI OMOTHYECKOTO MOTEHIIHAJIA,
cBoiicTBeHHOTO BHIy. [loHSATHE OMOTHYECKOTrO MOTEHIMala BBEAECHO B 3Koyoruto B 1928 romy
P.Uenmenom. DTOT mokazareib OTPa)xaeT TEOPETUUYECKUM MAKCUMYM TOTOMKOB OT OJHOM IMaphl
(nn o1HOM 0cOOM) 3a €IMHUIYY BPEMEHH, WM 3a BECh KU3HEHHBIN LIUKJL.

Ecnu Obl BCE MOTOMCTBO BBIKHBAJIO, YUCIEHHOCTH JIIOOOW TOMYISIUU, Yepe3 OIpeAcsiEHHOe
BpeMsi, YBEJIIMYWIOCH Obl B N€OMETPUYECKOW mporpeccuu. B mpupose OMOTHMUECKMI MOTEHIHAI
HUKOI'/Ia HE peann3yeTcs MOJHOCTHIO.

KpuBsie BbDKHBaHUS (CMEPTHOCTH).

OnuH u3 (HakTOPOB, BIMSIONIMX HA pa3Mephl MOMYJSIUA — TO MPOLIEHT 0CO0ei, MOrndaronmx
70 JOCTMIKEHHS TOJIOBOM 3penocTd. B mpenenax JaHHOro BUAAa 3Ta BEJIMYMHA ropasjao Oojee
W3MEHYMBA, 4YeM IUIOJIOBUTOCTh. JlJIT TOrOo dYTOOBI UHCICHHOCTh TOMYJSIIIUM OCTaBajlach
MOCTOSTHHOW, B CpPEAHEM TOJBKO JBa TIOTOMKAa KaXIOW TMapbl IOJDKHBI JIOKUBATh 10
pPEenpoayKTUBHOTO BO3pacTa.

[Ipyn w3yueHWW MOMYNSAIUU YYEHBIE COCTABISIOT TAOMWIIBI W KpHUBBIE BhDKHMBaHUA. Kpupyro
BBDKHBAHHS MOYKHO TOJYYUTh, €CJIM Ha4aTh C HEKOTOPOW TOMYIISIIIUKM HOBOPOXKIEHHBIX 0COOCH U
3aTeéM OTMEYaTh YHCJIO BBDKMBIIUX B 3aBUCHUMOCTH OT BpeMeHHU. [1o BepTHUKaIbHOW OCH OOBIYHO
OTKJIAJBIBAIOT WJIM a0COJIOTHOE YHCIO BBDKMBIIMX OCOO€H MM HX MPOLEHT OT MCXOJHOU
MOMYJISILINH:

Yuci10 BHIKUBIIMX X 100%

UucneHHOCTh HCXOTHOM OTYJIALINU

Kaxxnomy Buay cBOMCTBEHHa XapakTepHas KpuBas BbDKUBaHUS, (OpMa KOTOPOH 3aBHCHUT OT
CMEPTHOCTH HEIOJIOBO3PEIBIX 0COOEH.

A. WneanbHbI CiIydaid, KOrJa BCE€ OCOOM OJHOW TEHEepalUuHM JOKHUBAIOT JI0 OHOJIOTHYECKH
MIpe/IeIbHOTO BO3pacTa, a 3aTeéM B TEUEHUE KOPOTKOTO CpOKa OTMHPAIOT. DTOMY COOTBETCTBYET
MUHUMAaJbHasi CMEPTHOCTh momynsauuu. CpeaHsisi TpoAOKUTEIbHOCTh KU3HU 0CO0e B TaKHX
MOMYJISIIUAX BBICOKA U MPHUOIMKAeTCd K MakCUMalnbHOU. [IpuMepoM MOKET ClIyKUTh MOMYJSIUs
4ell0BEeKa B COBPEMEHHOU Pa3BUTOM CTpaHe C BHICOKUM YPOBHEM MEAUIIMHCKOTO OOCTYXUBaHUS U
paloHaIbHBIM TUTAHUEM.

B. Yame Bcero BcTpedaeTcsi BApHAHT — MOBBINIEHHAs ru0elib 0coOeil B paHHUN NEPUO KU3HU.
B3spocasie hopmbl 6osee 3aliUIeHbl WM BRIHOCIUBBL. KpuBas CMEPTHOCTH B TaKUX MOMYJISIUSAX
PE3KO MaZaeT K rOpU30HTAIBHON OCH B camMoM Hauane. Hampumep, y GonbmIuHCTBa pHIO OO0JIbIIAs
4acTh MOMYJISIUN THOHET ell€ Ha CTaANK UKPBI, BEJIMKA CMEPTHOCTh MaJIbKOB, & CMEPTHOCTh CpeAU
B3pOCIBIX ocobeil crtaHOBHUTCA HuKe. KpuBas Takoro THMa XapakKTepHa TakK e IS MOMYJSIHH
4eloBeKa B CTpaHe, TJIe IUPOKO PACIPOCTPAHEHBI TOJI0] U OOJIE3HHU.

b. IlnaBHas kpuBas HabmOgaeTCs B MPUPOJE KpaitHe peako. Takoil XoJ CMEPTHOCTH OTMEYEH Y
MIPECHOBOIHBIX TUJIP, COAEPIKALIUXCS B aKBapUyME.

BrruepunBas KpuBble BBLDKUBAHUS JUIS1 PA3JIMUHBIX BUIOB, MOXKHO OMPEAENATh CMEPTHOCTD /IS
oco0eil pa3HOro BO3pacTa M TaKMM 00pa3oM BBISICHATH, B KAKOM BO3pacTe JaHHBIN BUI Haubolee
ySI3BUM. Y CTAHOBUB IIPUYHMHBI CMEPTH B 3TOM BO3pPACTE, MOKHO MOHSATh, KAK PETYIUPYETCS
BEJINYMHA NOMYJISIUH.

TeMnbl pocTa HONYISIUHN.
I/I3BCCTHO, 4TO CCJIN POKAACMOCTDL B IONYJIAINWU MPEBLIIACT CMEPTHOCTD, TO MOITYJIAINA 6yI[CT
pacTty, B TOM Cjiydac €CJIM UBMCHCHUS B PC3YJIbTATC UMMHUI'pAllUU U SMUT'pAlIUU HC3HAUYUTCIIbHEI.
H3MeHeHus TeMIIOB pocCTa MNnoIyjiasanuu Moryr OBITh Pa3JINIHbBIMU.
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1. B HEKOTOpBIX MOMYNSIHIX TEMII POCTa C CaMOTO Hadalla BBICOK W MOCTOsIHEH. [lpu
JOCTHIKEHHUH OTPEISIIEHHON TUIOTHOCTH HACEIICHUST TEMIT pOCTa MajaeT 0 Hyls. Takol TeMn pocTa
HA3BIBAIOT 3aBHCHMBIM OT IUIOTHOCTH TOMYJISIMHA, KOTOpas BJIMSET HA HCTOIIEHUE MHUIIEBBIX
PECYPCOB M HAKOTUIEHHWE TOKCHYHBIX MPOJIYKTOB, a MO3TOMY Ha pocT. Takas S-oOpasHasi KpuBas
pocTa moJyueHa JJisi psiia OAHOKIECTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB (KJIETKH BOJOPOCICH
(UTOTUIAHKTOHA, JUISI HEKOTOPBIX HACEKOMBIX, KIICIIEH, MEJIKIX HEMATO/).

2. KpuBas nmpyroro THma mOJy4aercs, KOTJa TEMII POCTa TPOJOJDKASTCS BIUIOTH IO
BHE3AITHOTO TaJICHUs TUIOTHOCTH B Pe3yJbTaTe MCUYEPIIaHUs PECypCoB cpeabl. Toria TeMIl pocTa
MOMYJISIIIAA  CHUYKACTCS J0 HyJs, a oOmas YUCIEHHOCTh CTAOWIM3UPYETCS B COOTBETCTBHUH C
JNOCTYITHBIMU  JUIS  TIOMYJSIUK  pecypcamu. Takas KpuBas XapakTepHa JUIi  MEJKUX
MapTEHOTE€HETUUECKUX PAaKOOOpa3HbIX (Hampumep, nadHuii).

MexaHu3MBbI, CACPXKUBAIOIITNE POCT MOMYJISIIUH.

Cpenn MeXaHW3MOB 33JIEP)KUBAIOIIUX POCT TMOMYJISIIMN, y MHOTUX BHIOB OOJIBIIYIO POJIb
UTPAIOT XUMHUYECKHE B3aUMOJICHCTBUS ocoOeil. Tak, HampuMep, TOJIOBACTHKU HEKOTOPHIX BHJIOB
JISTYIICK BBIJCISIOT B BOJAY BEIIECTBA, KOTOPHIC 33JEPKUBAIOT POCT APYrUX TOJOBACTUKOB. Uem
KpyrmHee 0co0b, T€M CHJIbHEE OHa BO3JCHCTBYeT Ha Oosiee Menkux. [lokosieHue, BbIIeniiee B
OJTM3KHE CPOKHU M3 MKPHI, OTIIOKCHHON B OJHOM BOJIOEME, BCKOpE pa3/IeiseTCs Ha JBE pa3MepHbIC
TPYIIBL: 0OJiee KPYITHBIE, MMPOJIOJDKAIONINE PACTH TOJOBACTHKH M MEJIKHE, 3aTOPMO3HBIINE CBOM
POCT. DKOJOTHYECKAsI BBITOJIa TAKOTO PA3CIICHHsI TIOMYJISAINN B TOM, YTO OCOOM C HACIICJICTBEHHO
0oJiee OBICTPBIM TEMIIOM POCTA, UCTIOIB3YsI KOPMOBBIE PECYpPChl BOJI0EMA, TTOTYIal0T BO3MOYKHOCTD
OBICTpO 3aBepmuTh MeTamopdo3. OcTaBIIMEeCcS MEIKHE TOJIOBACTHKH, IMOCIE TOTO Kak IepBas
MapTHsi IOKHHET BOJOEM, TaK)Ke UMEET IIAHCHI YBEIUYHUTHCS B pa3Mepax M HMPOUTH MeTaMopdo3.
(D10 )€ HabmrogaeTCs U 'y poIo).

Bropoii MexaHu3M orpaHHuYeHUs] YUCIECHHOCTU MOMYNSIHNA — TaKue U3MEHEHUs! (PU3HOJIOTHH U
MOBEACHUS NPHU YBEIUYEHUM IUJIOTHOCTH, KOTOPbIE B KOHEYHOM CYETE MPUBOJAAT K TMOSBICHUIO
WHCTUHKTOB MacCOBOM MHUTpaluu. (XapakTepHO [Tl epeETHOM capaHyn).

Tperuit MexaHu3M caepKUBaHHUS POCTa MOMYJASALUUU. TeppUTOpUATBHOE MOBEIECHUE KUBOTHBIX,
BBIpaboTaBIIeeCs B XOJE AIBOJIONUU — HambOosee A((GEKTHBHBIA MEXaHU3M CIACPKHBAHUSA POCTa
YHCJIEHHOCTH MOMYJISIIIMKM HAa JaHHOW IUlomanu. BeiceneHne kak OTBETHasl peaklys Ha PacTyIIyIo
IJIOTHOCTD

[loBblllIeHHE TJIOTHOCTH MOMYJSIIUM MOXET COMPOBOXKIATbCS TAaKUMU HW3MEHEHUSIMU B
¢buznonorun ocobei, KOTopble BEAYT K CHIDKCHUIO POKIAEMOCTU U YBEITUYEHUIO CMEPTHOCTH. Y
MJICKOIIMTAIOIINX HM3BECTHO SBJIEHUE CTpecca, KOTOpoe BIepBbie Obuto omucaHo B 1936 romy
mBenapckuM yu€nbiM ['.Cenbe 1151 yenoBeka.

Crpecc, uinu peakius HaNpsHKEHUsI, BOSHUKAET B OTBET Ha JHOObIE OTPUIIATENIbHBIC BO3CHCTBUS
Cpelibl, B TOM YHUCIIE€ U Ha OTKJIOHEHUE INIOTHOCTH CPEJibl OT ONITUMYyMaA.

Bonpuiyto ponb B pa3BUTHH CTpecca UIPalOT CUTHAIBI KOPBI TOJOBHOTO MO3ra, MEHSIOIINE
aKTUBHOCTH TUIIOTAlIaMyca — EHTPaJIbHOTO 3B€HA BET€TATUBHON HEPBHOW CUCTEMBI. JlesTeNbHOCTD
TUMNoTajgamMyca BbI3bIBACT HM3MEHEHUS B (DYHKIMOHUPOBAHUU THMNO(U3aPHO-HATNOUYECYHUKOBON
TOPMOHAIILHOW CHUCTEMBI.

B cocrosinuu ctpecca y JKUBOTHBIX CHIIBHO YBEIHMYHMBAETCS KOpa HAAMMOYEYHUKOB U TIOBBIIIAETCS
KOJIMYE€CTBO TOPMOHOB, BBIJEISAEMBIX 3TUM OpraHOM. ToO €CTh MPOUCXOTUT CIABHUI TOPMOHATHHOTO
paBHOBECHS OpraHu3Ma. Y caMOK B TOMYJSIUU MPOUCXOTUT pe3opOIus IMOPHOHOB, yracaroT
WHCTUHKTHI 3a00THI 0 TOTOMCTBE — YMEHbIIIAETCS YMCIIO BHIBOJKOB U KOJMYECTBO B HUX MOJOBIX.
Bcé 3T0 mpUBOIUT K TOPMOMKEHUIO POCTA TOMYJISIUH.

Takxke 0TMEYEHO, YTO B COCTOSIHUU CTpecca y JKUBOTHBIX Ja)Ke MPH JOCTATOYHOM CHAOKEHHH
KOPMOM TIOHW)KA€TCS YCTOWYMBOCTh K BPEAHBIM BO3ACUCTBUSIM CpEebl, YTO YBEIUYUBAECT
CMEPTHOCTb.

CrtpeccoBoe COCTOSIHME HE BBI3BIBAET HEOOPATUMBIX HW3MEHEHHH B TMOJOBOW cHCTeMe, a
MIPUBOJIUT JIUIIH K BpEMEHHOMY FOpMOHalIbHOMY OnokupoBanuto e€ GpyHkuuu. [locne ycrpaneHus
MepPEeHaceIEHHOCTH CIIOCOOHOCTh K Pa3MHOKEHHIO MOXKET BOCCTAHOBHUTHCS B KOPOTKHE CPOKH.

DKOJIOTUYECKHE CTPATETUU MOTYIISIIHHA.
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[Tpucnocobnenuss ocodeil B MOMYJISAIMKA HAMPABJICHBI HA MOBBIMICHUE BEPOSTHOCTA BEIKHBAHHUS
U ocTtamicHre moTtomMcTBa. Cpeny MpucrnocoONeHU BBIJCISETCS TaKOe CBOWMCTBO TMOMYISAIUUA Kak
3KOJIOTMYECKask CTPATETUs.

DKOJoTUYecKasi CTpaTerus MOMYJISIUA — TO €€ 00IIas XapakTepUCTUKA POCTa U PA3MHOKEHUS.

Crozia BXOJST TeMIbl pocTa €€ ocoOei, BpeMsl TOCTIKEHUS MOJIOBO3PEIOCTH, IJI0JOBUTOCTD,
MEPUOANYHOCTh PA3MHOKCHHUSI.

Ormpenenenue cTpaTerud MOMYJISIUMNA OOBIYHO CBA3BIBAIOT ¢ KoHIenmueidl r- u K-orbopa. B
MOMYJISLMSIX, COCTOSAIIUX U3 MHTEHCUBHO Pa3MHOMKAIOIIMXCSA 0COOEH, IEUCTBYET r-0TOOp, B TEX XKe
MOMYJSIIUAX, KOTOPBIE COCTOST W3 oOcoOed, MEUICHHee pa3MHOXKAIOMIMXCs, HO OoJiee
KOHKYPEHTOCIOCOOHBIX, neiicTByeT K-oTOop.

[-IOMYJSAIMK  XapaKTEPU3YIOTCSA: BBICOKOW IUIOJOBUTOCTHIO, OBICTPHIM  Pa3MHOXKEHHEM,
KOPOTKHUM TIEPUOJIOM HHAMBUIYATHHOTO Pa3BUTHS, MaJbIMH pa3Mepamu ocolel, HO crabou
KOHKYPEHTOCIOCOOHOCTBIO M, KaK MPaBWJIO, OTCYTCTBHEM 3a00Thl 0 moTomcTBe. [lomynsuuu ¢ r-
CTpaTeruen JOCTATOYHO OBICTPO PACCETSIOTCS W 3aHUMAIOT OOIIMPHBIE TEPPUTOPHUHU, OJHAKO OHHU
MaJIOyCTOWYMBEI U HE MOT'YT CTAHOBUTBHCS IOMUHAHTAMHU B COOOIIECTBAX.

Jnsa K-monyndmmi XapakTepHbl TPOTHBOIOJIOKHBIE CBOMCTBAa. HO caMbIM TIJIaBHBIM SIBJIIETCS
Oospiiass  KOHKypeHTocrnocoOHocts K-momymsinumii. VMeHHO OHM  HacenstoT CTaOWIIbHBIE
MECTOOOHTaHMS, B TO BpEMs KaK I-TIOMYJIAINH 00Jiee paclpOCTPAHEHBI B HECTAOMITHHBIX.

OTH JBE CTPATETUW TPEACTABIAIOT JIBa PA3IMYHBIX PEIICHUS OJHOW 3aJaud — JTUTEIHLHOTO
BBDKMBAaHMS BUJa. Buabl ¢ r-ctpaterueil ObIcTpee 3aceisioT HApYIICHHBIE MECTOOOUTAHUS, YeM
BBl ¢ K-cTparerueii, Tak kKak OHHM JIeTde paclpOCTPAHIIOTCS M ObICTpee pasMHOXKaKTCs. Bumsl ¢
K-ctparerueit 0Oonee KOHKYPEHTOCTOCOOHBI, W OOBIYHO OHU BBITECHSIOT [-BHIBI, KOTOPHIC
MepeMeNIalTcs B IPyrue HapyleHHbIe MeCTOOOUTaHHUS.

Bricokuii penpoyKTUBHBIA MOTEHIIMAT r-BHJIOB YacTO MPUBOAMUT K TOMY, YTO B KaKOM-JIMOO
MECTOOOMTAaHUH OHH MCHOJIb3YIOT TOCTYITHBIE PECYPCHI U MPEBBIIAIOT MOAIEPKUBAIOLLYI0 EMKOCTD
Cpelbl, a 3aTeM MOoMmynAnus norudaer. Buapl ¢ r-ctparerueil 3aHMMarOT JaHHOE MECTOOOUTaHHE B
TEYEHHE >KW3HH OJHOIO WJIHM, camMoe Oojblliee, HECKOILKHX ITOKOJIEHUWH. B ganbHelIneM oOHH
MEPECESIIOTC HA HOBOE MecTO. OTENbHbIE MOMYJISILIMU MOTYT PETYJISIPHO BBIMUPaTh, HO BUJ NIPU
3TOM NEPEMEIIAETCSA U BBDKUBAET.

CunTaroT, 4TO OJHY U Ty K€ Cpely OOMTaHMs pa3Hble MOMYNSIMM MOTYT HCIOJB30BaTh IO-
pa3HoOMy, MO3TOMY B OJIHOM U TOM K€ MECTOOOMTaHMM MOTYT COCYIIECTBOBaTh BUJBI ¢ I- u K-
CTpaTerueu.

JIEKLINA 13.
BUOIEHO3BI

COBOKYITHOCTH BCEX KHMBBIX OPraHH3MOB HAIlICH IJIaHEThl 3aHUMAaeT IPOCTPAHCTBO, UIMEHYEMOE
ouocdepoil. BBuay Toro, uro B mpupojae BCE OPraHU3MBI CBS3aHBI JPYr C JPYroM CIIOXHOM
CHCTEeMOH B3aMMOOTHOILCHHH, CliefoBalio Obl u3y4darh Ouocdepy B menom. Ho sra 3amaua
HerocuibHA. [losToMy nmpuHsATO yrpomars padoTy, pazaenss Onocdepy Ha YacTH pallMOHATBHOTO
00BbEMa U TOCTYIHBIE AJIS HCCIIEeIOBAaHUH.

Opranu3msl IpylnIupyroTcs B MPOCTPAHCTBE MO/ JIeiicTBUEM onpeAeaEHHbIX (pakTopoB. AHAIN3
9TUX (AKTOPOB TO3BOJISIET BBIACIUTH pa3lIUYHbIE THUIMBI OOBEJUHEHUH U, TPEeXJEe BCEro
I'PYINIUPOBKU OOIIECTBEHHOTO M HEOOIIECTBEHHOTO XapakTepa.

Obwecmeennvle epynnuposKu.

Co00111eCTBOM MOKHO Ha3BaTh 00beJMHEHUE 0CO0eH, 001a1atoIiee CleaAyIUMU IPU3HAKaMU:

1. Oco0u OTHOCSTCS K OJJTHOMY BH]TY.

2. Ocobu gepxarcss BMecTe Jub0 Onaronaps B3aUMHOMY IPHUTSKEHHIO, WU
UHTEpATTPaKkUK, JHUOO0 CHUJIOH OJHOCTOPOHHETO HMITYJbCa, HA3BAHHOMY OOIIECTBEHHBIM
BJICUCHHEM.
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NuTeparTpakius 1 oOIIECTBEHHOE BICUCHUE HE 3aBUCT OT (PU3UYECKHUX YCIOBHI OKPYXKAIOMICH
cpenbl. YneHoB coolmiecTBa 0ObEANHSACT HE BHELIHEE BIMSIHHE, a BIUSHUE UCXOIIEE OT KaXI0T0
u3 HUX. OHO COXpaHsEeTCs ke TOT1a, KOT1a (PU3UKO-XUMUYECKUE YCIOBUS CPeabl U3MEHSIOTCS.

OO11ecTBEHHOE BIICYEHUE HIPAET BAXHYIO POJIb B 00pa30BAaHMM COOOIIECTB Y MO3BOHOYHBIX
KHUBOTHBIX. [louTH Bce mpuMaThl XKUBYT cooOmecTBaMu. Ecnu M30iMpoBaTh MIMMIAH3E OT €ro
IPYIIIbI, OBEJECHUE 00€3bsSHbI CUIIBHO U3MEHUTHCA U HE BO3BPATUTHCS K HOPME 10 TEX IOp, MOKa
00e3bsiHa HE OKAYKETCS BHOBB CPEJIU CBOMX COOPATHEB.

B coolmecTBax KHBOTHBIX TJIaBHAsh POJb NMPUHAICKHUT STOJOTHUECKUM (aKTopam, HO HE
crieayet 3a0bIBaTh U JICHCTBHE YKOJOTHUECKIX (PaKTOPOB.

I pynnuposku neobwjecmsenno2o xapaxkmepa.

Ckomutenus. [lonstue BBENM Qpaniy3 PaGo, koTopblii 0003HAYMII 3TUM TEPMHUHOM COOpaHHE
oco0eil, OTHOCALIMXCA K OJHOMY WJIM HECKOJBbKHMM BHJAM M BO3HHKIIEE HCKIIOYUTENIBHO MOJ
NeMCTBHEM OJHOTO WJIM HECKOJBKHUX (DAKTOPOB OKPYKAIOIIEH Cpelbl, BHICTYMAIOIIUX B KaueCTBE
LeHTpa npuTskeHus.. CKOIUIEHHE HOCHUT CITydaliHbIM U BpEMEHHBIN XapakTep. Mexay *KUBOTHBIMU,
00pa3yloIMMH CKOIUIEHHE HE CYIIECTBYET HHMKAKOM CBSI3M, M OHO paclajgaeTcsi, Kak TOJbKO
ucye3aeT UEHTp MNpuTskeHus. IlpuMepoM CKOMJIEHUS MOXKET CIYKUTb COBOKYIHOCThb
pa3zHoOOpa3HbIX HACEKOMBIX, BBIOIIMXCS B JIETHUE HOYM BOKPYT 3JEKTPUUECKOM JIAMIIOYKH; CTOUT
MOTYIIUTH JIAMITy, KaK HACEKOMBIE TOTYAC K€ Pa3JIeTaIOTCs.

AxTuBHbBIE mapazuTapHble coobmiectBa. CoolmiectBa (opeTndeckue M KOMMEHCalIbHbIE
BO3HUKAIOT Oyarojapsi MPHUBJIEYEHUIO OJHOTO >KUBOTHOTO JPYTrUM, HO OHO MPOUCXOAUT MEKIY
pa3HbIMH BHJaMU U, HOCHUT OJTHOCTOPOHHHUI XapakTep. B mapasuTapHbIX cooOliecTBax Mapasur,
MIPUBJICYEHHBIA TEPMO- WIIM XEMOTAKCUCOM, JKUBET 3a CUET CBOETO XO035MHA, KOTOPOMY NPUUYHHSIET
TOT WIM WHOU Bpen. B ¢opernmueckux cooOmiecTBax TpaHCHOpTHpyeMas oco0b (Hampumep,
ramMa3oBbId KJIEIll, MPUKPENUBIIMICS K KYKY) HE NIpPUYUHSET HUKAKOTO BpeAa >KUBOTHOMY-
nepeHocunky. CoobIiecTBa KOMMEHCAJIOB MPEICTABISIOT CBOErO pojia mepexos K 0OUIeCTBEHHOMY
o0pa3y *KH3HU: B HUX OJIHOCTOPOHHEE BJIeUYeHHE BCE OOJIbIIIE YCTYNAeT MECTO B3AUMHOMY.

buonienospl.  TepmuH «OMOIEHO3» OBLT TPENIOKEH HEMEIKUM ruapoouosiorom Kapimom
Mébuycom B 1877 1., KOTJa OH M3ydan ycTpuuHble OaHKd B CeBEpHOM MOpE M MPUYPOUCHHBIE K
HUM opraHu3Mmbl. Ero mnepBoHadanbHOE ONpENeNeHue: Ouoyeno3 — 3TO OOBEAUHEHHE KUBBIX
OpPraHU3MOB, COOTBETCTBYIOIIEE IO CBOEMY COCTaBY, YHCIY BHIOB U 0CO0Ei HEKOTOPHIM CPEIHHUM
YCIIOBUSAM cCpefibl, 00beINHEHHE, B KOTOPOM OPraHU3MbI CBS3aHbI B3aHMMHOW 3aBHCHUMOCTBIO U
COXpaHAIOTCs OnaroAapsi MOCTOSTHHOMY Pa3MHOXKEHHIO B OINpeAeiEHHbIX MecTaX... Eciau Obl oqHO
U3 YCJIOBHM OTKJIOHWJIOCH Ha HEKOTOpPOE BpeMsl OT OOBIYHON cpeiHel BeIMYUHBI, U3MEHUIICS ObI
Bech OMoleHO03... buoleHo3 takxke mperepren Obl U3MEHEHHE, €Clid Obl YHCIO 0cO0ei JaHHOTro
BUJIa YBEITUYMBAIOCH WM YMEHBLIAIOCH OJarofapsi AEATEeIbHOCTH YEJIOBEKa, WM K€ OIUH BH]
MOJIHOCTBIO MCUe3 U3 COOOIIEeCTBA, WM, HAKOHEI], B €0 COCTaB BOILIET HOBBIIL. ..

31ech cneayeT moauepkHyTh, uTo MEbuyc:

1. OtHocuT K OHOLIEHO3y BCIO MAacCy JKMBOTHBIX M PpAcCTeHHH, BCTPEUAIOIIUXCS Ha
YCTPUYHON OaHKe, BKIIFOYasi MUKPOCKOIIMUYECKUE U MaKPOCKOMUYECKHE (OPMBIL.
2. Bunei, oOpasyroiue OMOLIEHO3, CBsI3aHBI IPYr C APYroM B3aMMO3aBUCHUMOCTBIO. DTO

OTIMYaeT OMOLIEHO3 OT CKOIUIeHHWs (Te HeT B3auMHOM 3aBHCHMOCTH). BzammosaBHcHMOCTB
KOMIIOHEHTOB OHOIIEHO3a TaKOBa, YTO W3MEHEHHMs, Kacalouluecs TOJbKO OJHOTO BHIA, MOTYT
OTpa3uThcs Ha BCEM OMOIICHO3€ U JaXKe BBI3BATH €r0 pacial.

3. buo1ieHo3 HaxoIUTCs B HEMTOCPEICTBEHHON 3aBUCMMOCTH OT (PAKTOPOB BHEILIHEH Cpeibl,
TOrJa Kak COOOLIeCTBO MpEACTaBiseT CcOO0OM 3aKpbITYI0 TIPYNIHMPOBKY, OTHOCHUTEIBHO
HE3aBUCUMYIO OT OKpY)KaoLIeH cpenbl (Tak, HampuMmep, KoyieOaHus TeMIepaTypsl B yibe CUIBHO
ocnabnensl). CyllleCTBOBaHHWE CKOIUIEHUS 3aBUCHT JIMIIb OT OJHOTO (pakTopa Cpesl,
COCTaBJISIOLLET0 LIEHTP IPUTHKEHUS.

4. I[lo Mébuycy, OHMOlLEHO3 TMpencTaBiasieT co0OW TIPYNIUPOBKY, HAXOAALIYIOCS B
CTaOMJIbHOM PaBHOBECHH U YCTOWYMBYIO BO BPEMEHHU.

Paznuuaror OMO1eHO3bl YCTOWYHBBIE B MACIITa0€ MPOJAOKUTEIHLHOCTH YETI0BEYECKON JKHU3HH,
T.€. COXpAHSIOIIMECS B TEUEHUE HECKOJIBKUX JIECATUIETUI U OoJiee M OMOIIEHO3bI IUKIMYECKHE,
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M3MEHEHHE KOTOPBIX COBEPILAETCS OUeHb OBICTPO, MHOT/AA 32 HECKOJBKO JTHEW U JJa’Ke 4acoB.
COCHOBBI JIeC — 3TO MPUMEP YCTONIMBOTO OMOIIEHO03a; PA3IUYHBIC BBl WICHUCTOHOTHUX,
CMEHSIOIIUE APYT IpYTra B TPYyIE MIIEKOIIMTAIOLIETO, B CTBOJIE IIOTUOIIETo JIepeBa Wik B Ipuode,
00pa3yroT MUKIMYECKUE OMOIEHO3BI.

5. Cormacno Méonycy, ocobu OUOIIEHO3a Pa3MHOKAIOTCS B CBOEM MECTOOOUTAHUH, T.€. B
camoM OuorieHo3e. B HacTosmee BpeMs 3TO MOJIOKEHHE HE CYMTAIOT IIPU3HAKOM OMOIIEH03a,
MTOCKOJIBKY (paKThl, OTMEUEHHbIE MEOUYCOM, MEIH MECTO TOJILKO B MOPCKOH Cpelie U PEeIKO
HaOJIOIAI0TCS B HA3EMHBIX YCIOBUSX.

buorieHo3 — 3TO TpynmUpoBKa JKHUBBIX OPraHU3MOB, OOBEAMHEHHBIX MPHUTSDKCHUEM HE
B3aMMHOI0 XapaKTepa, KOTOPOE OKA3bIBAIOT HA HUX pa3lW4YHbIC (PAKTOPBI BHEIIHEH CpEIbl; 3Ta
TPYIIIAPOBKA  XapaKTePU3yeTCsl  ONpeACNEHHBIM  BHJOBBIM  COCTaBOM M HAJIWYHEM
B3aMMO3aBUCHMOCTE; OMOIICHO3 3aHUMAET MPOCTPAHCTBO, MMEHYeMO€e OHOTOIIOM.

g 0603HaueHust OoJjiee MENKHUX COOOLIECTB MPUMEHSIIOT TEPMHUHBI: «MHUKPOCOOOIIECTBAY,
«OUOIEHOTUYECKUE TPYNIHUPOBKNY», «OUOIEHOTHUYECKHE KOMIUIEKChD». OTH COOOIIECTBA JIMIIb
COCTaBHbIE YaCTH KPYMHOTO (Hampumep, JiecHoro OuorieHo3a). [locneanuit BxoauT B Oojiee
CIIO’KHBIE KOMILIEKCHI, 00pa3yromiie B KOHEYHOM CUETE BECh )KHBOM MOKPOB 3EMITH.

Takum o00pazomM, opraHuzanus >KH3HA Ha OHMOIIGHOTHYECKOM YpoBHE wuepapxuyHa. C
YBEJIMYECHUEM MAacCIITa0OB COOOIIECTB YCUIMBACTCS UX CIOXKHOCTH M JIOJIS HENPSMBIX, KOCBCHHBIX
CBSI3€M MEXy BUIAMU.

EctecTBeHHble OOBEAMHEHHS >KUBBIX CYIIECTB HMEIOT COOCTBEHHBbIE 3aKOHBI 00pa3oBaHUS,
(YHKIIMOHUPOBAHUS W Pa3BUTHSA. BakHEWITUMH OCOOCHHOCTSIMH JSTHUX THPUPOJTHBIX CHCTEM,
OTHOCSIIMXCS K HAQJIOPraHU3MECHHOMY YPOBHIO OpTraHM3alMHM JKU3HU, IO KilaccuuKammm
HeMenkoro skosiora B. Tunutepa (1971), sBastorcst:

1. Coo0mecTBa Bcerja BO3HUKAIOT, CKIAABIBAIOTCS M3 TOTOBBIX 4YacTel (IIpeacTaBUTENCH
Pa3IMYHBIX BUIOB HJIM ILIENBIX KOMIIJIEKCOB BHJOB), MMEIOIIUXCS B OKpYyXKaroled cpene. ITUM
croco6 MX BO3ZHUKHOBEHUS OTINYAETCS OT (POPMHUPOBAHUS OTIEIBHOTO OpraHn3Ma, 0coOu, KOTopoe
MIPOUCXOUT MyTEM MOCTENEHHOTO AU PepeHInPOBaHUS 3a4aTKOB.

2. YacTu coobmectBa 3ameHseMbl. OMH BU (MJIM KOMIUIEKC BHUOB) MOXKET 3aHSITh MECTO
JPYTOro CO CXOAHBIMH 3KOJIOTHUYECKUMU TpeOOoBaHUSIMU Oe3 yiiepoa aiist Bceit cucteMbl. (YacTu xe
(opransI) 1r000T0 OpraHU3Ma YHUKAIbHBI).

3. Ecniu B uenoctHoM opraHusmMe MOAJICPKUBACTCS IMOCTOSHHAs KOOPAWHALUSA,
COTJIACOBAHHOCTDH JIESITEILHOCTH €r0 OPraHoB, KJIETOK M TKaHEW, TO HaJOpraHu3MeHHas chcTeMa
CyIIECTBYeT B OCHOBHOM 3a CU€T YpaBHOBEIIMBAHHS IPOTHUBOIOJOKHO HAIpPaBIEHHBIX CHIL
WNuTepecbl MHOTMX BHJIOB B OHOILIEHO3€ IMPSAMO TPOTHUBOMOJIOXKHBEL. Hampumep, XHUIIHUKU-
AHTaroOHUCTHl CBOUX JXEPTB, HO, T€M HE MEHEE, OHU CYIIECTBYIOT BMECTE, B paMKax OJIHOTO
coo01ecTBa.

4. CooOriectBa OCHOBaHBI Ha KOJMYECTBEHHOW PETyJSIUU YHCICHHOCTH OJIHUX BUIOB
JIPYTUMU.
5. [IpenenbHble pa3Mepbl OpraHu3Ma OTpaHUYEHBl €ro0 BHYTPEHHEH HacleICTBEHHOMN

mporpamMmoii. Pasmepbl HaJopraHu3MEHHBIX CHCTEM ONPEAEISIOTCS BHEUIHUMHU MPHYMHAMH. Tak,
OMOIIEHO3 COCHSIKA-0ETOMOIIIHUKA MOXET 3aHMMaTh HEOOJBIION y4acTOK cpeaud 0O0JIOT, a MOKET
MPOCTUPAThCS HA 3HAYUTEIbHBIC PACCTOSHUS, Ha TEPPUTOPHH C OTHOCUTEIBHO OJIHOPOHBIMHU
aOMOTHYECKHMH YCIIOBHUSIMHU.

Coo01mecTBa BIOJIHE 00BEKTHBHO, PEAbHO CYIIECTBYIOT B MPHpoJie. YacTh IKOJIOTUH, KOTOPAs
M3y4YaeT 3aKOHOMEPHOCTH CIIOKEHHSI COOOIIECTB U COBMECTHOM )KHM3HH B HUX JKUBBIX OPraHU3MOB,
MOJTy4YHJia Ha3BaHHE CUHIKOJIOTHS, HJTH OUOIIEHOJIOTHSL.

CrpykTypa OMOIIEHO34.

Bbiiensror BHJIOBYIO CTPYKTYpy OHOIICHO3a, TMPOCTPAHCTBEHHYIO CTPYKTYpY OHOIlEHO3a H
HKOJIOTUYECKYIO CTPYKTYPY OHOIIEHO3a.

Buoosass cmpyxmypa 6uoyenoza. Tlom BHIOBOH CTpYyKTypodl OHOIIEHO3a TOHHUMAOT
pa3HooOpa3ue B HEM BUJIOB U COOTHOIIICHHE WX YMCICHHOCTH WJIM Macchl. Pa3nuuaror Goratbie u
OenHbIC BUJAMHU OMOIICHO3BI. Besze, rie ycioBusi aOMOTHYECKOH Cpelibl MPHOIMKAIOTCS K
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ONTUMAJIbHBIM JJISl JKW3HU, BO3HUKAIOT YpE3BBIYAHO OoraThlie BHAaMHU cooOmectBa. Hampumep,
TPONHMYECKHUE Jieca, KopayioBble pudbl. Y HA000pOT B MYCTHIHAX M TYHApPAxX, TaMm rae (HaKkTopsl
Cpeabl AaJeKO YKIOHSIOTCS OT CPEAHEro ONTUMAIIBHOTO JUIS JKU3HU YPOBHS, COOOIIECTBA CHIIBHO
00e/THEHBI.

3akoHOMEpHOCTh (mpaBmwiio) A. Yomieca: Mo Mepe NPOJBHKEHUSI OT TOJIIOCOB K 3KBATOPY
HaOJI0TaeTCs YBEITMYCHHUE BHIOBOTO Pa3HOOOpa3usi OMOIICHO30B.

BunoBoii coctaB OMOIIEHO30B, KpOME TOTO, 3aBUCHT OT JJIMTEIBHOCTH WX CYIIECTBOBAHUS,
HCTOPUHM KaXJO0ro OuoreHo3a. Monojeie, dopMupyrommecs cooOIecTBa OOBYHO BKIIOYAIOT
MEHBIINH HA0OP BUIOB, YEM JABHO CJIOKHBILHUECS, 3peEIIbIC.

Ho naxe cample 00eqHEHHBIE OHMOICHO3BI BKIIIOYAIOT HECKOJBKO JECATKOB OPraHU3MOB,
MPUHAIISKANINX K Pa3HBIM CHCTEMAaTHYECKUM M 3KOJIOTUYECKUM rpymmam. [loutn Bce Ha3eMHbIE U
OOJIBIIMHCTBO BOJHBIX OMOIIEHO30B BKIIIOYAIOT B CBOW COCTAaB M MUKPOOPTaHU3MBI, M PAaCTEHUS, U
KHUBOTHBIX. HO BcTpewaroTcsi OMOIIEHO3BI, TJie HET pacTeHUil (HampuMep, B Telepax Wid Ha JHE
MOpEH U OKEaHOB).

Borareie BumamMu mpUpOAHBIE COOOIIECTBA BKIIOYAIOT THICSYH, M JaXKe JECATKH THICSY BHUJIOB,
00BEeTMHIEMBIX CIIOKHOM CHCTEMOW pa3HOOOpa3HBIX B3auMOCBsi3el. CII0)KHOCTh BHJIOBOTO COCTaBa
coOOIIeCTB B 3HAUMTEIIFHOW MeEpe 3aBHCHUT OT Pa3sHOPOIHOCTH cpensl oOuTaHus. B  Takmx
OnoTomax, rJie MOTYT HalTH sl ce0sl YCTIOBHSI Pa3IMYHbBIE TI0 DKOJIOTHYECKUM TPEOOBAHHSIM BHIBI,
dbopmupyrorcs Gosiee Gorareie 1o ¢uiope u payHe coodiiecTna.

Onymieunbit 3G heKT.

Bnusinue pazHooOpasusi ycioBuil Ha pa3HOOOpasue BUJIOB MPOSIBIAETCS B TaK Ha3blBAEMOM
«OTIYIICYHOMY, WJIH «TIOTpaHUIHOMY, d(dekre. OOmEn3BECTHO, UTO HA OMYIIKAaX OOBIYHO MBIITHEES
u Ooradye pacTHTENBHOCTb, THE3AWUTCS OOJbIIE BHIOB IMTHII, BCTpEYaeTcs OOJbIIE BHUIOB
HACEKOMBIX, YeM B Ii1yOuHe sieca. Ha omymnike pasHooOpa3Hee yCIOBHsI OCBEIIEHHOCTH, BIAKHOCTH
U TeMmmepaTypbl. UeMm CHIIbHEE pPas3iIuuusi IBYX COCEICTBYIOIIUX OWOTOMNOB, TEM pa3HOPOIHEE
YCIIOBHSI HA WX TPaHUIIC U TeM CUJIbHEE MPOSIBIISICTCS MmorpannyHblii 3ddexr. BumgoBoe GorarcTso
CHJIPHO BO3pacTacT B MECTaX KOHTAaKTOB JIECHBIX W TPABSHHUCTHIX, BOJHBIX H CYXOIYTHBIX
coo0miectB. [IposBiaenue morpannyHoro ¢ dexkra cBOWCTBEHHO ¢uiope U payHe MPOMEKYTOUHBIX
MOJIOC MEKY KOHTPACTUPYIOITUMHE IIPUPOTHBIMHU 30HAMU (JIECOTYHIIPA, JIECOCTEITh).

PazHopomHOCTE cpembl co3maércess Kak aOMOTHUECKHMMH (DaKTOpaMH, TaK U CAMUMH JKUBBIMHU
opranuzMamu. Kaxaplii BuI co3MaéT yCIOBHS Ui 3aKpEIUICHUS B OMOILIEHO3€ W JPYTUX BHJIIOB,
CBSI3aHHBIX C HHUM TpPOPUYECKMMH W TONWYECKUMH OTHOIICHUSMH. J[IsI  KHUBOTHBIX
JOTIOJTHUTEIbHOE Pa3HOOOpa3ue cpelibl CO3MAET PACTHTENBHOCTh. UeM CHIIbHEEe OHA Pa3BUTA M YeM
OoJibIlie pacdwiieHeHa, TeM 0oJiee MHOTOOOPa3Hbl MUKPOKIMMATHYECKUE YCIOBHS B OHOIIEHO3E, TEM
OoJibIlle BUJOB YKMBOTHBIX OH MOJXKET BMECTUTh. T.e. 4eM OOJbIlle HSKOJOTHUYECKUX HUII B
OuoIeHO3e, TeM Oorave ero BHJIOBOM cocTaB. B cBOIO ouepe/b, YUCIIO BO3MOXKHBIX 3KOJIOTHYSCKHX
HUIII BO3PACTACT C YBEIUYCHUEM BUIOBOTO Pa3HOOOpa3Usi COOOIIECTB.

JIEKLTUS 14.
YKOJOTMYECKASI HUILIA. CTPYKTYPA BUOLIEHO30B

Tepmun «oKojorMyeckas HulIa» ObUl  BBEAEH B JIMUTEpaTypy HE3aBUCUMO JIByMs
HCCIIeIOBAaTENIIMU — aMEepUKaHCKUM 300j0roM JDx. I'punnensniom (1914) u aHrnmiickum 3K010roM
Y. Dntonom (1927).

Hu D'punHenn, HM DONTOH He AaidM 4E€TKOrO oOmpeieneHus 3ToMy mnoHsaThio. O6a aBTOpa
NoJIpasyMeBalld  TOJl SKOJOTMYECKOM HHIIeH MecTo, 3aHMMaeMoe KakuM-ITMOO BHIOM B
coobuiectBe. Ilpu stom [x. I'punHenn yzaensn Gojblliee BHUMAaHUE YUCTO MPOCTPAHCTBEHHOMY
pacipenesieHuI0 BUAOB OTHOCUTENIBHO Jpyr Apyra, a Y.ONTOH — MOJOKEHUI0 BUAA B LEIX
MIUTaHUS.

DKOJIOTH TOJB3YIOTCS TEPMUHOM MeECTOOOMTaHME s 00O3HAueHWs MecTa, TIJie IKHUBET
OpraHM3M, TOI/1a KaK TEPMHUH IKOJIOTHYECKAsl HUIIA OTHOCUTCS K POJIH, KOTOPYIO UIPAE€T OPraHUu3M
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B 9KOCHCTEME; MHA4Ye TOBOPSI, MECTOOOUTAHUE — 3TO «aJIPECy», TOTa KaK HUIIIA — 3TO «IIpOeccusd.
T.o., MOXKHO CKa3aTh, YTO KEHIYpy, OM30H M caiirak, CUCTEeMaTH4YeCKH AaIEKHe IPYr OT Apyra
3aHUMAIOT CXOJIHYIO SKOJOTMYECKYIO HUIY B SKOCUCTEME CTEMEH.

[Tonoxenne BUIA, KOTOpOE OH 3aHMMaeT B oOmIeld cucreMe OHOIEHO03a, KOMILIEKC €ro
OMOIICHOTHYECKMX CBSi3e W TpeOoBaHMM K aOMOTHUECKUM (akTopaMm cpelbl Ha3bIBAIOT
SKOJIOTMYECKOW HUIIEH BHUJIA.

Konnenmuio skonornyeckoi Huim paspadarsiBanu k. 'punnemn, Y.Onron, I'. XaTymHcoH,
10.Onym u np.

Okonoruyeckas Huma. Cnenuanusanys BuJa MO NUTaHWIO, UCIHOJIb30BAHUIO IPOCTPAHCTBA,
BPEMEHU AKTHMBHOCTU M JPYTUM YCIOBHUSM XapaKTEPU3YETCsl KaK CYXKEHHE €ro 3KOJIOIMYecKOi
HUIIY, 00paTHBIE MpPOLECChl — Kak paciiupeHue. Ha pacmivpenue win cyXeHHE 3KOJOTHYECKOU
HUIIM BUJA B COOOIIECTBE OOJBIIOE BIMSHUE OKa3bIBalOT KOHKYPEHTHI. [IpaBuiIo0 KOHKYPEHTHOTO
uckioueHus, chopmynupoBannoe I'.d.'ayze mist OIM3KUX MO SKOJOTUM BUIOB, MOXKET OBITH
BBIPAKEHO TaKUM 00pa3oM, UTO JBa BUJA HE YXKUBAIOTCSA B OJHOMN 3KOJOTUYECKOW HUIIIE.

VY OIM3KOPOACTBEHHBIX BHUJOB, JKUBYIIUX BMECTE, OOBIYHO HAOIIOJAeTCS OYEHb TOHKHE
pas3rpaHUyeHMs] 3KOJOTMYecKuX HuII. Tak, macymiuecss B apMKaHCKUX CaBaHHAX KOIBITHBIE MO-
pa3HOMY MHCIOJb3YIOT MAaCTOMIIHBII KOpM: 3€0pbl OOpBHIBAlOT B OCHOBHOM BEpPXYIIKH TpaB,
AQHTHWJIOTIBI THY KOPMSITCSI TEM, YTO OCTABJISIIOT UM 3€0pBbl, BBIOUpPAs IPU ATOM OIpPEIENEHHbBIE BUIBI
pacTeHMii, ra3eiad BBIIIMIBIBAIOT CaMble HHM3KHE TpaBbl, a AHTWIONBl TONM JOBOJIbCTBYOTCS
BBICOKMMH CYyXUMU CTEOISIMU, OCTaBUIUMHUCS MOCIIE APYTUX TPABOSAHBIX.

Takoe xe «pazneneHue TpyAa» B HOXKHOEBPOIEHCKUX CTEMSAX OCYIIECTBISUIM KOTAA-TO JUKHE
JIOWAAH, CYPKU U CYCITHKH.

B Hammx 3uMMHHX Jiecax HaCeKOMOSAHbBIE MTHUIbI, KOPMSIIHECS Ha JEpeBbsX, TaKkKe M30erarot
KOHKYPEHLIUH JIPYT € IPYroM 3a CUET pa3HOro XapakTepa noucka. Hampumep, NONOA3HA U MUILYXH
cobuparoT muiry Ha crBosiax. I[lpum 3TOM TOMON3HM OOCIEAYIOT NIepeBO, OBICTPO CXBAThIBas
MOINAJAONIMXCSl HA TJ1a3a HACEKOMBIX WJIM CEMEHA, OKA3aBIIMECS B KPYMHBIX TPEHIMHAX KOpBI,
TOTJa KaKk MEJKHWE TMHUIYyXH TIIATeIbHO OOIIapUBAIOT Ha TOBEPXHOCTH CTBOJIa MaJeHIne
OTBEPCTHS, B KOTOPBIE MPOHUKAET UX TOHKUW IIWJIOBUIHBIN KIIIOB.

3UMO# B CMEIIIAHHBIX CTaiiKax OOJIBIITNE CUHMIIBI BEIYT IIMPOKHI TIOMCK Ha IEPEBbSIX, B KYCTaX,
Ha IHSAX, a YacTO U Ha CHETY; CHHUIBI-TAUYKU OOCIIEIYIOT MPEUMYIIECTBEHHO KpYIIHbIE BETBU;
JUIMHHOXBOCTBIE CHHHULBI HINYT KOPM Ha KOHIIAX BETBEW; MEJIKHE KOPOJBbKH TIIATEIHHO
o0IIaprBalOT BEPXHHUE YAaCTU KPOH XBOMHBIX.

DKOJIOTUYECKHE HHUIIU BUJOB M3MEHYMBHI B MPOCTPAHCTBE U BO BpeMeHU. OHU MOTYT OBITh
PE3KO pas3rpaHWyeHbl B HWHIUMBHUYAJIbHOM pPa3BUTUU B 3aBUCHUMOCTH OT CTaJdUd OHTOIEHE3a
(HampuMep, TOJIOBACTUKH U B3POCIIbIE JISTYIIKH).

VYcunenue MeXBUIOBOM KOHKYPEHLMH IPUBOJIUT K CYXEHHUIO 3KOJIOTMYECKON HMINK BHJA.
BHyTpuBHI0OBas KOHKYpPEHIIMS CHOCOOCTBYET PACHIMPEHHUIO JKoJoruueckod Humu. [lpu
BO3pPOCHIEH YMCIEHHOCTH BHJIa HAYMHAETCS MCIOJIb30BaHUE JIONOJHUTEIBHBIX KOPMOB, OCBOEHUE
HOBBIX MECTOOOUTAHUH, MOSBIEHHE HOBBIX OMOIEHOTUYECKUX CBSI3EH.

Camas xEcTKasg KOHKYPEHLMS C HENPEABUACHHBIMU MOCIEACTBUSMU BO3HHUKAET, €CIU MBI
BBOJIUM B COOOII[ECTBA HOBBIC BUJbI KUBOTHBIX WJIM PACTCHHI, HE YUUTHIBAS YK€ CIIOKHBIIMXCS
oTHomeHNH. M HA0OOpOT, ecnM HMHTPOAYLMPOBAHHBIM BHJ HE BCTpEYaeT KOHKYPEHTOB, OH
NpWKUBAeTCs JIeTKO M ycremHo. Hampumep, akkiaumaruzauuss osHjgatpel B Cubupwu, r1e
MPAKTUYECKU HE OBIJIO TPHI3YHOB CO CXOHBIM 00pa3oM KHM3HH.

Kpome umcna BUIOB, BXOAALIMX B COCTAaB OHMOLIEHO3a, Ui XapaKTEPUCTUKU €ro BHJIOBOTO
CTPYKTYpPBI BaXHO ONPEAEIUTh UX KOJUYECTBEHHOE COOTHOLIEeHUE. Ecnu cpaBHUTE Hanpumep, 1Be
IpYNIUPOBKH, BKiItoyaromue no 100 ocobelt naTu 0ANHAKOBBIX BUAOB, C OMOLIEHOTHYECKOH TOUKH
3peHHsI OHM MOTYT OKa3aThCs HEpaBHOLIEHHBIMHU. [ 'pynmupoBka, B koTtopoil 96 ocobeit u3 100
MPUHAIIEKAT K OJJHOMY BHJY U TIO OJHOH 0COOM — K YeTBIPEM JPYrUM, BBITJISIIUT ropas3io Oolee
0JIHOOOpa3HOH, ueM Ta, B KOTOPOil Bce S BUAOB Mpe/ICTaBlIeHbl 01uHaKoBO — o 20 ocoleid.

JUisi OLIEHKM KOJMYECTBEHHOTO COOTHOIIEHUS BHMJOB B OMOIIEHO3aX HCIOJNb3YIOT HHIEKC
pazHooOpasus lllenHoHa. OH BeIUUCsAETCS O hopmyIie:
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H =>Pilog2 Pi

I'ne 2.-3HaK cymMMbI, Pi-oist Kaka0ro Buaa B cooOIiecTBe (10 YHCIIEHHOCTH HIIM 10 Macce, a
log2 Pi- nBonyHsIii torapudm Pi.

Bunel, BXoAsimye B COCTaB OJTHOTO OMOIICHO3a, CHIIBHO Pa3IUYarOTCs 10 YuclieHHOoCTH. OHY U3
HUX BCTPEYAIOTCS PEAKO, APYrUe HACTOIBKO YaCTO, YTO ONPEICIISIOT BHEITHUN 00IMK OHOTICHO3A.

B xaxmoM cooOImecTBe MOXHO BBIICIHTH TPYIITy OCHOBHBIX, HAaW0OJee MHOTOYHCICHHBIX
BHJIOB, CBSI3H MEXTY KOTOPBIMU SIBIISTFOTCS OTIPEICIISTIOMIUMU JUT PYHKITMOHUPOBAHUS OMOIIEHO3a B
LIEJIOM.

Bunel, nmpeobiiagaromme mo YUCICHHOCTH, SBJISIOTCS JIOMUHAHTaMH cooOriectBa. JJOMUHAHTHI
TOCIIOJICTBYIOT B COOOIIIECTBE M COCTABIISIOT €T0 «BUAOBOE spo». Ho HEe Bce TOMUHAHTHBIC BHIBI
OJIMHAKOBO BIMUAIOT Ha Owomeno3. Cpemu HUX  BBIACIHSAIOTCS TE, KOTOpPBIE CBOCH
KU3HEACSITEIIbHOCTPIO B HaWOOJIBIIIEH CTENEHW CO3/al0T Cpeay Uil BCero cooOmiecTBa M 0e3
KOTOPBIX CYIIECTBOBAHWE OOJIBIITMHCTBA IPYTUX BUJIOB HEBO3MOXHO. Takwe BUIBI HA3BIBAOTCS
snudukaropamu _ (nat. crpoutenu). OCHOBHBIMU 3AU(PHUKATOpaMU HA3eMHBIX OMOLIEHO30B
BBICTYIAIOT OTIPECIEHHBIC BHJIBI PACTCHHUN (B COCHOBBIX — COCHA, B €JIOBBIX — €J1b, B KOBBUILHBIX
CTETSIX — KOBBLIIb).

WNuorna spudukaTopaMu MOTYT OBITh M KUBOTHBIE. Hampumep, B KOJIOHHH CypKOB, IMEHHO HX
pororIast IeITeILHOCTh ONPEIeNsieT U XapakTep JaHamadTa 1 MUKPOKIHMAT.

Kpome oTHOCHTENBHO HEOOJBIIOTO YHCIA BHJIOB-JIOMHUHAHTOB, B COCTaB OHOIIEHO3a BXOIUT
OOBIYHO MHOXKECTBO MAJIOYHMCIICHHBIX M Jaxe peakux (Gopm. Pemkne m MallounMciIeHHBIC BHJIBI
TaK)Ke OYeHb Ba)KHBI JUTS )KU3HH OHMOIleHo3a. OHU CO3JIAI0T €r0 BHIOBOE OOTaTCTBO, YBEIIHUHUBAIOT
pazHooOpa3ue OMOIEHOTHYSCKHUX CBS3CH W CIy)KaT PE3CPBOM IS IOTIOJHEHHWS W 3aMeIICHUs
JOMHHAHTOB, T.€. TPHUIAIOT OHOIEHO3y YCTOWYMBOCTH M OOECIEYHMBAIOT HAJAEKHOCTH €To
(O YHKIIMOHUPOBAHUS B Pa3HBIX YCIOBHSIX.

IToka3zarens pa3HOOOpa3us.

[TokazaTens  pasHOOOpa3usi  MpEACTaBIsET Cco0OM  IU(poBOE  BBHIPAKEHHE  IEPBOTO
ononeHoTnueckoro mpaBuia A.TuHemaHa, KOTOpoe€ MOXHO COPMYIHpPOBATh TakK: npu
Oa2ONPUAMHBIX VCA08UAX cpeldbl Habntodaemcs 001buioe YUCAO U008, KANCObIL U3 KOMODbIX
npeocmaesiel HeboabUUM YUCIOM 0coel.

[Toka3zarens pasHOOOpa3us Mpu 3TOM BeICOKHI. Korna ycimoBust cpepl HEOIaronpusTHEI, BHIOB
HEMHOT'0, HO BCE OHM HMMEIOT BBICOKYIO YHCICHHOCTh B 3TOM ciydae mokaszaTenb pa3HOoOOpasus
HU3KHUH.

Mexay 4YHCICHHOCTBIO BHIOB-IOMHHAHTOB W OOIIMM BHUIOBBIM OOTAaTCTBOM COOOIIIECTBa
cymecTByeT ompenenéHHas cBs3b. CO CHI)KEHHEM YHCIa BHAOB OOBIYHO PE3KO TOBBIIIACTCS
obunue otnenbHbIX (GopMm. B Takux oO0eqHEHHBIX COOOIIECTBAX OCIA0CBAIOT OHMOIICHOTHYECKHE
CBS3M U HEKOTOpble, Hamboiee KOHKYPEHTOCHOCOOHbIE BHJBI MOJY4YalOT BO3MOXKHOCTb
OeCTpensITCTBEHHO Pa3MHOKAThCSI.

B nambGonee OGoraThlx OMOIIEHO3aX NPAKTUYCCKH BCE BHJIBI MAJIOYUCICHHBL B Tpommveckux
JIecax peIKO MOXKHO BCTPETUTD PSAIOM HECKOJIBKO JIEPEBHEB OJTHOTO BUA. B Takux cooOlriecTBax He
MPOMCXOJUT BCIIBIIIIEK MacCOBOTO PAa3MHOKEHHS OTACIbHBIX BHJOB, OHOIICHO3bI OTIMYAOTCS
BBICOKOM CTaOMIILHOCTBIO.

T.o. pazHooOpa3ue OHOIIEHO3a TECHO CBSI3aHO C €r0 YCTOMYUBOCTBIO: ueM Gvlule B8U0080e
pasHoobpasue, mem cmadbuibHee 6UOYEHO3.

Jl7is OLIEHKH pPOJH OTIAENBHOTO BHJA B BHJIOBOHM CTPYKType OHOIICHO3a HCIONB3YIOT Pa3HbIC
MOKa3aTesf, OCHOBAHHBIE Ha KOJIMUYECTBEHHOM YU&Te.

Ob6unue BUAAa — 3TO YHMCIO OCOOEM MaHHOTO BHUAA HA EOUHUIYy IUIOMIATM HIW 00bEMa
3aHMMAaeMOTO TIPOCTPAHCTBA.

YacTtoTa  BCTPEYaeMOCTH  XapaKTePU3yeT  PaBHOMEPHOCTH 5RI0 HEPaBHOMEPHOCTh
pacnpeneneHus Buaa B 6uorieHo3e. OHa pacCYMTHIBAETCS KaK MPOIEHTHOE OTHOIIEHHE Yncia Ipoo
WM YYETHBIX TUIOMIA0K. YNCIEHHOCTh M BCTPEYaeMOCTh BU/Ia HE CBS3AaHBI MPSMOI 3aBUCUMOCTBIO.
Bun moxer ObITh MHOTOUYMCICHHBIM, HO C HHM3KOH BCTPEYa€MOCTBHIO HIIM MAJIOYHUCICHHBIM, HO
BCTPEYAIOIIUMCS JOBOJBHO YaCTO.
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CreneHb JOMUHUPOBAHUS — TIOKA3aTelb, OTPAXKAIOIIMNN OTHOIICHHE YMCiIa 0cOOeH JaHHOTO BUA
K o0memMy 4mciay Bcex ocobell paccmaTpuBaeMoil rpynmupoBKA. OOBIYHO BO BCeX OMOIIEHO3aX
YHCJICHHO MpeobaanatoT Menkue Gopmbl — OaKTepuu U Jpyrue MUKpoopranusMmel. [lostomy npu
CpaBHEHHH DPa3HOPAa3MEPHBIX BUAOB IOKa3aTeNlb JOMHUHHUPOBAHUS IO YHCICHHOCTH HE MOXET
OTpa3uTh 0COOEHHOCTH cooOmecTBa. Ero paccuuThiBarOT He i cOOOLIecTBa B LIEJIOM, a s
OTJENIbHBIX TPYIIUPOBOK, B MPE/eIax KOTOPBIX Pa3sHHIICH B pasMepax MOXKHO npeHeOpeusb. Takue
TPYINIUPOBKA MOTYT OBITH BBIACICHBI II0 Pa3HBIM IPH3HAKAM: CHUCTEMAaTHYECKOMY (IITHIBI,
HACEKOMBIE, 3JIaKd, CJIOKHOIIBETHBIE), IKOJOTHYECKOMY, MOP(OIOTHYECKOMY (AEpPEBBs, TpPaBhI),
WJIM HETIOCPEJCTBEHHO 10 pa3MepHoMy (MuKpodayHa, Me3odayHa u MakpodayHa OUYBHI).

Comnocrapiisisg 001ME XapaKTEPUCTUKU pa3HOOOpa3usl, KOJIMYECTBEHHbIE COOTHOILLIEHUSI Hanboiee
MacCOBBIX BHJIOB B TMpEJAENax pa3HbIX pa3MEpHBIX TPYMIH, OOmiIne peAakux (HopM U apyrue
MOKa3aTeNN, MOKHO TIOJIYYUTh TPEACTaBICHUE O CHEIU(HUKEe BUIOBOW CTPYKTYPHI CPaBHUBAEMBIX
OMOLIEHO30B.

Ha ocHoBe Tonmueckux cBsizeil B OMo1eH03e POPMUPYIOTCS KOHCOPLHHU — TPYIIIBI pa3HOPOIHBIX
OpPraHu3MOB, TOCEISIONINXCS Ha TeJe, WM B Telleé 0COOM Kakoro-IMOO ONpenes€éHHOrO BHIA —
[EHTPAILHOTO YJIeHa KOHCOPIIHH.

KoHcopuus — smo cosoxkynHocme pazHoOpoOHbIX Op2aHU3MO8, MECHO CEA3AHHBIX MedHcOy coDOoll U
3A8UCAUUX O YEHMPATbHO20 YlleHd, Ul A0pa cooduecmaa.

OTtnenbHBIE KOHCOPIMM MOTYT OBITH Pa3HOM CTEMEHU CIOKHOCTH. Tak Kak KaxAbli YICH
KPYITHOW KOHCOPIIMM MOXET OBITh, B CBOIO O4Yepelb, LIEHTPOM OOJiee MEIKOTO OOBeANHEHUS,
MO>KHO BBIJICIUTH KOHCOPITUH TIEPBOTO, BTOPOTO U JIAXKE TPETHETO MOPSIKA.

Taxum 006pazom, OMOIIEHO3 — 3TO CHCTEMa CBSI3aHHBIX MEXKJLy cO00i KOHCOPIINI, BOSHUKAIOIINX
Ha OCHOBE TECHEHININX TOMWYECKUX B TPODUIESCKUX OTHOIICHUH MEXTy BUIAMH.

[IpocTpaHcTBEHHAs CTPYKTYpa OHMoIIeHO3a.

[IpoctpaHcTBeHHass CTpyKTypa OHOIIEHO3a OTMpeAeNseTcsl MpexXae BCEro CIOXKEHHUE €ero
pacTUTENBHON YacTu — (UTOICHO3a, pacTlpeeICHUEM Ha3eMHOW M TOJI36MHOM MacChl pacTEHUH.
[Ipu coBMeCTHOM OOMTaHUM PACTEHH, Pa3HBIX MO BHICOTE, (PUTOIIEHO3 YaCTO MpHoOpeTaeT 4€TKoe
SAPYCHOE CIIO)KEHHE: aCCUMWIMPYIONIME HAJA3€MHbIE OpraHbl PacTeHUN U TOJ3€MHBIE HUX YacTH
pacrojiarailoTcsi B HeCKOJIbKO CJIOEB, MO-Pa3HOMY HCTIOJIb3Yys U U3MEHSISI Cpeay.

SpycHOCTb — 3TO BEPTUKAIbHOE paccioeHue OHOIIEHO30B Ha PABHOBBICOKHE CTPYKTYpPHBIE
YacTH.

SlpycHOCTh OCOOEHHO XOpOIIO 3aMETHAa B JiecaX YMEPEHHOTo Tmosica. SIpyCHOCTh MO3BOJISET
pacteHusiM 0oJiee MOJIHO MCIOJIb30BaTh CBETOBOM MOTOK: MOJ] MOJOrOM BBICOKHX PAacT€HHUN MOTYT
CYIIECTBOBaTh TEHEBBIHOCIMBBIC, BIUIOTH JI0 TEHENIOOMBBHIX, IEepexXBaThiBas Jake CJIa0bId
COJIHEYHBIN cBeT. OTIMYAIOTCS TaKKe U Takue (PaKTOPhl Kak TeMIIepaTypa, BIaKHOCTb, ABIKEHUE
BO31lyXa (BeTep), coAepKaHue YrieKucaoro raza. T.0. spychl HaXOATCS B pa3HON 3KOJIOTHYECKOM
00CTaHOBKE, UTO CKa3bIBAE€TCS HA JKU3HH PACTEHUN U >KUBOTHBIX, OOMTAIOIIUX B Mpeleiax 3TUX
SPYCOB.

’KuBoTHBIE TaKke MPEUMYILECTBEHHO MPUYPOUEHBI K TOMY WJIM HHOMY SIPYCY PacTUTEIHHOCTH.
Tak, cpeau NTHI €cTh BUJBI, THE3AIIMECS TOJIBKO Ha 3eMjie (OBCSHKH, TETEpeBa), APYrue B
KYCTapHHUKOBOM sipyce (ClaBKW, KpallMBHHMK) WJIM B KpPOHAaX JepeBbeB (340JIMKH, APO3bI,
XHIITHUKH).

PacuneHEHHOCTh B TOPU30HTAIBHOM HalpPaBICHUH — MO3aMYHOCTh — CBOMCTBEHHA MPAKTHUECKU
BCeM (UTOIIEHO3aM, MO3TOMY B MX TMpelenax BbLACISAIOT CTPYKTYpHBIE €AWHUIIBI, KOTOpbIE
MOJTyYMJITH pa3Hble Ha3BAHUs: MUKPOTPYIITUPOBKH, CUHHY3HH, MTapaLleJIbl.

CI/IHY3I/I$I — 9MmMO JKoOJocu4ecKku u npocmpaHcneeHHO obocobnennas uacme ¢Mm014€H03(l,
cocmoAawas usz pacmeHmZ OOHOU UMY HECKOJIbKUX OJIUBKUX IHCUSHEHHBIX qupM
Hapageﬂﬂm — 9OmoO CMmpYKmypHble UYacmu 2cOPpU3OHmMAalbHOcO pACYIeHERUA 61/101/}6H0361,

omaudarnuuecsa cocmasom, cmpmeypozZ, ceolicmseamu KOMNOHEHRMOE, Cl’l@l/ﬂ/ld)uKOZZ ux ceszel u
MamepuaibRO-9HEPEMUUECKO20 obmena.

Mo3au4HOCTh O6YCJ'IOBJ'ICHa paaoM  MIpUYHUH: HCEOJHOPOIHOCTBIO MHKpOpCHBC(I)a, I104B,
CpG,Z[OO6p&3yIOH_II/IM BIIMAHHUECM paCTeHI/Iﬁ U UX OMOJIOTMYECKUMHU 0COOCHHOCTAMH. M3MeHeHus
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Cpebl MOJI BIUSHUEM KU3HEAESITEIbHOCTH OTAEIbHBIX BUJIOB PACTEHUN CO3JAl0T TaK Ha3bIBAEMYIO
(UTOTeHHYI0 MO3aUYHOCTb.

Mo3an4HoCTh, KaKk M SPYCHOCTb JMHAMUYHA: IPOUCXOJUT CMEHA OJAHMX MHUKPOTPYIIIHPOBOK

JNPYTUMH, pa3pacTaHue WIA COKPALLEHUE UX B pa3Mepax.
OKoJioruyeckasi CTpykTypa OMo1eH03a.

Pa3Hbie THIIBI OMOIIEHO30B XapaKTEPHU3YIOTCS OMPENEIEHHBIM COOTHOIICHHEM 3KOJOTHYECKHX
IPYII OPTaHU3MOB, KOTOPOE BBIPAXKAET IKOJIOTMUECKYIO CTPYKTYpYy OHOLIEHO3a.

DKoJIoTHY€ecKasl CTPYKTypa OUMOIIEHO3a — 970 €20 COCMAs8 U3 9KON02UHEeCKUX 2PYNN OPeaHU3IMO8,
BLINOTHAIOUWUX 8 CO0OUeCcmEe 8 KaXHCOOU IKOI02UYECKOU HUlle onpedenéHuble QyHKYUU.

buoneHo3s! co CX0IHOM IKOJIOTUYECKON CTPYKTYPOH MOTYT UMETh Pa3HbIl BUJOBOM COCTaB, T.K.
B HUX OJIHU U T€ )K€ SKOJOTUIECKHE HUIIU MOTYT OBITh 3aHATHI CXOJHBIMH IO SKOJIOTUH, HO JTAJIEKO
HE POJCTBEHHBIMU BUIAMHU.

Paznuumnss B 3KoJIOTMYECKOW CTPYKType OMOlLieHO3a Haubosiee 4YETKO MPOSIBISIIOTCS TPHU
CpPaBHEHMH COOOIIECTB OPraHU3MOB B CXOJHBIX OMOTOMAX pa3HbIX peruoHoB. K mpumepy, KyHHIa B
eBpOIENCKON U co00JIb B a3MATCKOM Taiire, JUKUE JOLIAAM M KyJaHbl B CTENAX A3MM 3aHUMAIOT
CXOJIHbIE 3KOJIOTUYECKUE HUILIHU U BBITIOJIHAIOT OJIHU U T€ K€ QYHKIUU.

Takue BHJBI, BBINOJHAIOUIME OJHU U T€ k€ (YHKIMHM B CXOJHBIX OHMOILIEHO3aX, HA3bIBAIOT
BHKAPHUPYIONIUMH (OT JIAT. — 3aMEIIAIOIIAMH ).

KonkperHsiii Bunx miis OuomeHO3a SBJICHHE CIIy9ailHOE, HO DJKOJIOTHYECKas CTPYKTypa
OMOLIEHO30B CTPOTO 3aKOHOMEpPHA.

DKOJIOTHYECKYIO CTPYKTYPY COOOIIECTB OTPa)kaeT COOTHOIICHNE TAKUX TPYII OPraHU3MOB, KaK
TUrpoQUTHI, ME30(UTHI U KCEPODUTHI CPEN PACTEHUN, U TUTPOGUIIBI, ME30(UIBI U KCEPOPUITBI
CpeIy >KUBOTHBIX.

DKoJIoTHYeCKasi CTPYKTypa OHOIleHO3a B KOMIUIEKCE C BHUIOBOM W TPOCTPAHCTBEHHOH, C
0COOEHHOCTSIMH SKOJIOTHUYECKON HUIIHN CIIY)KUT €r0 MAaKPOCKOIUYECKON XapaKTePHUCTHUKOM.

Maxkpockonnuyeckass XapaKTepUCTHKa B OTIMYME OT MHMKPOCKOIIMYECKON XapaKTEPUCTHKH,
JAIOLIEH MpEeiCTaBIEHUE O CBA3AX KaKIOW MOMYNISIMM U BUAA B cooOlLIiecTBe, AT BO3MOXKHOCTh
OIpPENIeNIUTh CBOMCTBA TOTO MJIM MHOTO OMOIIEHO3a, BBIACHUTH €r0 YCTOWYMBOCTh B IPOCTPAHCTBE U
BO BPEMCHH, a TaKkKe MPEIBHICTh IOCICACTBUS HW3MCHEHUH, BBI3BAHHBIX  BIMSHUEM
aHTPOIIOT€HHBIX (PaKTOPOB.

JIEKLINA 15.
YKOCUCTEMBI

Ilox 3KOcHMCTEMOW NOHUMAKOT E€OUHYI0 CHCTEMY JKHMBBIX OpPraHM3MOB M OKDPYXKAaWOIIUX HX
HEOPraHUYEeCKUX Tell, CBSI3aHHBIX MEXy COO0HM MMOTOKOM SHEPIMH U KPyrOBOPOTOM BEILIECTB.

buonieHo3 u ero OGMOTON COCTAaBIISIOT JBAa HEpas3AeibHBIX AJIEMEHTA, NEHCTBYIOLIUX JAPYr Ha
Apyra 1 o0pa3yromux 6osiee Uik MeHee YCTOWUYMBYIO CUCTEMY, Ha3bIBAEMYIO 3KOCUCTEMOH (ApTyp
Tancnu, 1935 r., anr. sxozor). Takum 06pa3oM, SKOCHCTEMA COCTOUT U3 IBYX KOMIOHEHTOB. O1uH
U3 HUX — OPraHUYecKui, 3TO Hacemsonuii e€ OuoLeHo3, Jpyroi — HeOpraHu4eckui, T.e. GuoTOM,
JAIOLIUI PUCTAHUILE 3TOMY OHOLIEHO3Y.

VHTEeHCUBHOCTh OOMEHA BEILECTB U SHEPTUU MEXAY KOMIIOHEHTaMM SKOCHUCTEMBI COCTABIISET
ONMH H3 €€ OTIMYMUTEIBHBIX IPU3HAKOB. B TepMOAMHAMUYECKOM OTHOILIEHUU JKOCUCTEMA
OTHOCHUTCSI K OTKPBITBIM CHCT€MaM, OTHOCHUTEIBHO CTAaOWJIBHBIM BO BPEMEHHU. DJEeMEHTaMH,
MIOCTYIAIOIIUMU B DKOCUCTEMY, SBIISIOTCS COJIHEUHAs SHEPIUsl, MUHEPAJIBHBINA COCTAB MOYBbI, Ia3bl
aTMocgepbl U BOJA; BBIXOJAIIMMU DJIEMEHTAMH, MOKUAAIOIIMMHU SKOCUCTEMY SIBISIOTCS TEIUIO,
KUCJIOPOJ, YIIIEKUCIIBIM U IpYTHe Ta3bl, IeperHoi 1 OMOreHHbIE BEeIECTBA, IEPEHOCHUMBbIE BOIOM.

BOJIBIIMHCTBO 9KOCHUCTEM CIIOKWIOCH B XOJI€ JUIMTEIIBHON DBOJIIOLMU U SABISETCA PE3yIbTaTOM
MPUCTIOCOOJICHUST BHJIOB K OKpY)Xarollel cpene. DKOCHCTEMbl OONaal0T caMOperyisnue u
CIOCOOHBI MPOTUBOCTOSITh U3MEHEHUSAM OKPY)KAIOLUX YCIOBUH M PE3KUM KOJeOaHHUSM IUIOTHOCTH
MOIYJISALIAMN.
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DKkocucTeMa B IIeJIOM OObEIUHSET a0MOTHUYECKHE OPraHNYEeCKHe M HEOPraHWYEeCKHE BEIeCTBa
cpeabl, aBTOTPO(HBIE OPraHU3Mbl — MPOIYIEHTHI, CIOCOOHBIE CHHTE3MPOBATH OPraHHUYECKHUE
BElIeCTBa 3a CYET HEOPraHWYECKOMl cpeabl, TeTepoTpo(dHBIE OpraHU3Mbl — KOHCYMEHTHI H
OpraHM3MBbl, pa3jararole OpraHn4ecKue BEECTBAa HA HEOPIraHUUYECKUE — PEAYIIEHTBI.

B gpyrux skocucremax MOTyT OBITH NMpPEACTABICHBI HE BCE TPHU KAaTErOpPUH OpraHu3MoB. B
YaCTHOCTH, MaJlble SKOCHUCTEMBI HE COJIEP)KAT OPraHU3MOB-IPOAYLIEHTOB U IOATOMY 3aBUCST OT
COCETHUX IKOCUCTEM.

JKuBbIe OopraHu3Mbl, BXOASAIIUE B COCTAB OMOIEHO3a, HEOJMHAKOBBI C TOYKH 3PEHHUS CIICIHU(PHKH
ACCHMWISIIMM MMH BEIIECTBA M JHEPruu. B oTiMuMe OT pacTeHWH >KUBOTHBIE HE CIIOCOOHBI K
peaknusaM (POTOCHHTE3a, a BBIHYKJIEHBI HCIOJIB30BaTh COJTHEYHYIO SHEPTHIO OMOCPEIOBAHHO —
Yyepe3 OpraHu4ecKoe BEIIECTBO, CO3/1aHHOE (POTOCHHTETUKAMHU.

Takum oOpa3om, B 3KocucTeMe 00pa3yeTcsl LieNb IOCJIE0BATEIbHOM Meperaud BeUlecTBa U
SKBUBAJICHTHOW €My DHEPTUH OT OJHHX OPraHW3MOB K JIPYTMM MJIM Tak Ha3blBaeMasi Tpouieckas,
WJTH TIUIIEBAs 1IETTb.

[umeBoil (Tpoduyeckoil) IENbI0 Ha3bIBAIOT PsII KUBBIX OPraHU3MOB, B KOTOPOM OJIHU
OpraHu3MBbI MOETAIOT MPEIIISCTBEHHUKOB M0 IEMH U B CBOIO OYEPEeb OKA3hIBAIOTCS ChEJICHHBIMU
TE€MH, KTO CIEAYeT 3a HUMH.

CymiecTByeT 1Ba THIA MHIIEBBHIX IETIeH: OJHW HAYMHAIOTCS JKUBBIMH PACTCHHUSMH, KOTOPBIMU
IHUTAIOTCSl TPABOSIHBIC JKUBOTHBIC (HACTOMIIHEIC); NpyrHe HAYMHAIOTCS HEXUBBIMH H Ooliee M
MEHEee pa3OXKHUBIIMMHCS BEIIECTBAMH PACTUTENIFHOTO WM YKHBOTHOTO MPOHMCXOXICHUS,
MOTPeOIIEMBIMH IETPUTHBIMU (OpMaMHU (IETPUTHBIE).

1. B ciydae, ecnm mumieBas Ienb HAYMHAETCS C JKMBBIX PAaCTCHUH, MOXXHO BBIJCIHUTH
CIIeyIoI1e KaTerOpH1Hu:

A) TlponyueHTtsl. D10 pacTteHus, obiamgaroniue XjaopoduuioM. B Ha3eMHBIX 3KOCHUCTEMAX 3TO,
TJIaBHBIM 00pa30oM, IIBETKOBBIE pacTeHUs. B BOIHOW cpene CHHTE3UPYIOMEH CIOCOOHOCTHIO
HaJleNIeHbl MUKPOCKOTIMYECKHE MIJIAHKTOHHBIE BOJOPOCIH.

b) IlepBuuHble KOHCYMEHTBHI MUTAIOTCS AaBTOTPO(HBIMH MPOAYHEHTaMH. DTO, B OCHOBHOM,
TpaBOSAHbIE JKMBOTHBIE (HAacCEKOMbIE, TPBI3yHbI, KOMbITHBbIE). B BOAHON cpene 3T0 MejKue
paKkooOpa3HbIe U MOJUTFOCKH, )KUBYIIHE 3a CUET (PUTOIIIAHKTOHA.

B) BropuuHble KOHCYMEHThl NUTAIOTCS TPABOSIHBIMU M  SIBJSIOTCS, CJIEJOBATENbHO,
IJIOTOSI THBIMU SKUBOTHBIMHU.

I') K TpeTH4HbIM KOHCYMEHTaM MPUHAAJIEKAT IIOTOSAHBIE, KOTOPHIE B CBOIO OUEPE/lb MUTAIOTCS
IUIOTOSIAHBIMU JKUBOTHBIMU, T.€. BTOPUYHBIMU KOHCYMEHTAMH.

MO3KHO BBIICIUTH TaK:K€ KOHCYMEHTOB 4-10, 5-r0 nopsiaka. OObIYHO MUIIEBBIE LIETTU COCTOST HE
6osee kak u3 5-6 3BEHbEB.

J1) KoneuHoe 3BeHO MHUINEBOH Ienmu 00Opa3ylOT Tak Ha3bIBaeMble JECTPYKTOPHI (PEeIyLEHThI) —
OpraHW3Mbl, pa3jaralpllie OpPraHN4YecKHe BEIIeCTBA. JTO, MPEUMYIIECTBEHHO MHKPOOPTaHU3MBI
(OakTepuu, APOXKKH, FPUOBI-CAIPO(UTHI), TOCETSIOUIUECS B TPYIMaX U SKCKPEMEHTaX U MOCTEIEHHO
WX pa3pyuiaromiue.

Cpenu MUIIEBBIX IEMel, HAYMHAIOMIUXCS C KUBBIX aBTOTPO(HBIX PACTEHUIN, MOKHO BBIICIHUTD
yenu XuwHUKO8  yenu napazumos.

[TuimeBble LeMU XUIIHUKOB HAYT OT MPOIYLEHTOB K TPAaBOSAHBIM, IMOEJAEMbIM MEIKUMHU
IUTOTOSTHBIMU; TIOCJIETHUE B CBOIO O4epe/b MoenaroTcs Oosiee KpynmHbIMM XuIHUKamu. Ilo mepe
NPOJBIDKEHUS] MO IIeNMM XWUIIHUKOB >KMBOTHbIE BCe OoJiee YBEIMYMBAIOTCS B pasMepax H
YMEHBIIIAI0TCS YUCIEHHO.

[Ipumepsl: TpaBa —> KpOJMK —> JIHCHILA.

CocHa — 1151 — 005KbU KOPOBKH —> MAYKH —> HACEKOMOSIHbIE NTHUIIBI —> XUIIHbIE NTHIIBI.

[TumeBble 1enu nmapa3uToB B OTIMYHE OT PACCMOTPEHHBIX LENei BexyT K OpraHu3Mam, BCE
6oJiee yMEHBIIAIOUIMMCS B pa3Mepax M YBEJIMUMBAIOIIUMCS YUCIIEHHO.

[Tpumep: TpaBa — TpaBOSAHOE MIIEKOMUTAOLIEE —> OJIOXH —> KTYTHKOBBIE.

2. JleTpUTHBIE LEMH.
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MHorue nuiieBslie ey HAYMHAKOTCS ¢ HEKUBBIX OPraHUYECKUX BEIIECTB, KOT/1a KOHCYMEHTaMU
OKa3bIBAIOTCS JIETPUTOSIHBIE OPTaHU3Mbl, OTHOCSIIIHECS K Pa3JIMUHBIM CUCTEMATUYECKUM TPYIIIIAM.
OT0 MOryT OBITh MEJKHE >XUBOTHBIC, MPEUMYIIECTBEHHO MHOTOYHUCIICHHBIC OCECIIO3BOHOYHEIE,
KOTOpBIC JKUBYT B MOYBE, NUTASCh OMABIICH JTUCTBOW, WM K€ OaKTepHH M TPUOBI, pa3iararomime
OpraHUYECKHE BEIECTBA.

[Tpumepsr: neTput — aerputodar — XUIIHUK

JlucToBasi MOJACTUIIKA —> JIOXKIEBOW YEpPBb —> YEPHBIM ApO3d —> SICTpEO-TepenesITHUK

MéEpTBOE )KMBOTHOE —> JIMUMHKH MAJIaJIbHBIX MyX — TpaBsiHas JIATYIIKA —> OOBIKHOBEHHBIHN YiK.

[TumeBbie 11€MM, HAYMHAIOIMIMECS C PACTUTEIBHOSIHBIX U JCTPUTOSAIHBIX OPraHW3MOB, Yalle
BCEr0 MPE/CTABJICHB B 3KOCHCTEMAaX OJHOBPEMEHHO, HO MOYTH BCETa OJHA U3 HUX JIOMUHUPYET
HAaJl IPYrou.

Opranu3Mbl CUMTAIOT MPUHAISKAMHUMH K OJHOMY TPOGUYECKOMY YPOBHIO B TOM Clydae,
KOrJja B IIEMH TMUTAaHUS OHU OTICICHBI OT PACTUTEIHHOCTH C XJIOPO(PHIJIOM paBHBIM YHCIOM
3BEHBEB. 3€JIEHBIE PACTEHMsI COCTABIIAIOT IO CBOEW MpHpoje NEepBbIM Tpoduueckuil yposeHsb. (B
LeNd TUTaHUs, BKJIIOYAIONIEH JETPUTOSAIHBIX, TEpPBBIA TpodUUECKUl YypOBEHb O0O0pa3yroT
OpraHMYECKUE OCTATKH).

B paccmoTpeHHBIX cXeMax MUIIEBBIX LENel KaXAbld OPraHU3M MPEICTABIEH KaK MUTAIOLIUNCS
JIPYTUMHU OPraHu3MaMi KaKoTO-TO OJHOTO Tura. PeanbHble K€ TMHUIEBBIE CBS3U B DKOCHUCTEME
HaMHOTO CJIOKHEE, TaK KaK KUBOTHOE MOXXET IMHUTAThCS OpPraHW3MaMHu Pa3HbIX THIOB W3 OJHOW U
TOW K€ THUIIEBOM IeNW WM W3 Pa3HBIX NHUIICBBIX II€TeH, HampuMep, XWUIIHUKU BEPXHHUX
Tpoduueckux ypoBHeH. Hepenko »KWBOTHBIE THUTAIOTCS KaK pPACTCHHSIMH, TaK W JPYyrUMU
KUBOTHBIMH. VX Ha3bIBarOT BCesAHBIMH. TakuM oOpa3oM, BCe TPHU THIIA MHIIEBHIX IIETIEH BCETa
COCYIIECTBYIOT B DJKOCHCTEME TaK, 4YTO €€ MpeACTaBUTETN OOBEIUHEHBI MHOTOYHMCICHHBIMU
MEPECEKAIOIINMUCS MUIIEBBIMU CBSA3SIMHU.

[lockonmpKy HNaHHOE pPAacTEHUE WM JKMBOTHOE MOJXKET CIY)XHTh MHINEH KAK pPa3IMYHbIM
TPaBOSAJIHBIM, TAK U IUIOTOSIIHBIM, IUIIEBBIE LIETIH Yallle BCEro NEPEKPEIMBAIOTCS IPYT C IPYrom,
COCTAaBJISISI MUIIEBYIO CeTh. (CM. TaOIHIThI).

[InmeBsle ceTH B 3KOCHUCTEMAx BECbMa CIIOKHBIE, U MOXHO CJEJaTh BBIBOJ, YTO SHEPIUs,
MOCTYMAOIIAS B HUX, TOJIT0O MUTPUPYET OT OJTHOTO OPraHU3Ma K Ipyromy.

OKOJIOTMYECKUE TUPAMUBL.

Tpoduyeckyro CTpyKTypy 9KOCHCTEMBI MOXHO OIKCATh, MOJIB3YSICh AJAHHBIMU IO YHCIEHHOCTU
oco0eit, OMoMacchl UM YHEPTUH.

DTy CTPYKTYPY MOKHO U300pa3UTh TaKkKe rpaQuecKu ¢ MOMOIIBIO SKOJIOTHUYECKUX MUPAMUIL.

1. Hupamudul yucen.

Ecnn nmpencraBuTh NUIIEBYHO LENb XHUIIHUKOB B BHJIE PACHOJIOKEHHBIX OJWH HA JIPYyrom
MPSIMOYTOJIbHUKOB PaBHOW BBICOTHI, JJIMHA KOTOPBIX MPOMOPIMOHAIIbHA YUCITY 0CO0e B KaKJIOM
TpoHUECKOM YypOBHE, TO ToJydaeTcs: ¢urypa, HazpiBaemas nupamuaon uucen. OHa TeM BBHIIIE,
4yeMm OoJibllie Ynuciao Tpo(puuecKkux ypoBHEW BKItOYAaeT JaHHas 1enb. [lockonbKy uncio ocobeit ot
MEPBOr0 K MOCIEAHEMY YPOBHIO OOBIYHO yMEHBIIAETCs, MUpaMuIa MMEET BHJ TPEYroJbHHKA,
00pan€HHOro BEPIIMHON BBEPX.

Ilocmenennoe cysicenue nupamuosbl Keepxy ompaxjcaem yMeHbuileHue KOauuecmea opeaHu3mMos,
CHOCOOHBIX YO08IeMBOPUMb C80U dHEpeemUuiecKue NOmpeoOHoCmuU 3a C4ém npeovloyue20 YPOosHS.
DTa 3aKOHOMEPHOCTH MOJIy4HJIa Ha3BaHUE NMPABUJIA YKOJIOTMUYECKON MUPAMHUIBI.

[Mupamua uncen, BBeaéHHast Y.DntonoMm (1927) 0coOeHHO HATJISIHO MPOSBIISIETCS, TaK KaK:

1) B nr000ii 5kocHcTEME )KUBOTHBIE MEITKUX Pa3MEPOB YHCIEHHO MPEBOCXOAAT KPYITHBIX U
pa3MHOXaroTCcs ObICTpEe.
2) JInst BCSAKOTO XMIITHOTO KUBOTHOTO CYIIECTBYET HIDKHUM M BEPXHHU MPEIEbl Pa3MepoB

WX XKepTB. BepxHuil mpeaen onpeensercs TeM, YTO XUIIHUK HEe B COCTOSHUH OJO0JIETh KHUBOTHOE,

HaMHOTO TPEBBIIIAIOIIEE pa3Mep ero COOCTBEHHOTO Teia. HibkHuil npeien onpenensercs TeM, 4To

P CIIUIITKOM MaJIOM pa3Mepe J0ObIYM 0XOTa 3a HeW TepseT IS XUIHUKOB KaKOW-THOO CMBICIL.

[ToaToMy AJist XUITHUKOB Ka)I0TO BUA, KaK MPABUIIO, CYIIECTBYET ONTUMATBHBIN pa3Mep KepTB.
ITupamuoa 6uomacc.
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BropeiM croco6omM u300paKeHHs CTPYKTYPBI HKOCHCTEMBI SIBISICTCA NUpaMuaa OMoMacc, B
KOTOPOH [UIi KaXJOro TPO(UYECKOTO YPOBHS YKa3bIBAIOT OHMOMAacCcy COOTBETCTBYIOIIUX
Opranu3MoB. B ciydae muiieBoi Lenu XUIIHUKOB OMOMacca OpraHu3MOB MMEET OOBIYHO (opMy
TPEYroJIbHUKA C BEPIINHOM, 00paméHHON BBEPX.

ITpaBm1o NUpamMuIbl GUOMACC — CYMMAPHAS MACCA pACMEHU OKA3bl8aemcs Ooablue, Yem mMacca
gcex ¢pumocghazoé u mpaeosoHviX, a Mmacca mex, 6 C80I0 ouepedb, Npesvbluldenm MAccy 6cex
XUWHUKOS.

CymiecTBYIOT M HCKJIIOUEHHS, OTHOCAUINECS K HEKOTOPHIM BOIHBIM SKOCHCTEMaM, B KOTOPBIX
Oonomacca (UTOIUTAHKTOHA YCTymaeT OMoMacce 300IUIAaHKTOHA, HO 3aTo e€ Omomacca ObicTpee
OOHOBIISETCSL.

ITupaMubl SHEPrUH.

[Tupamupl SHEPTUU SABJIAIOTCS HAWIYYLIUM CIIOCOOOM TpadudecKoro n300paxeHusl CTPYKTYphI
skocucTeMbl. [Iupamua sHeprun o0nanaeT psaoM NPeuMyIIecTB:

1. OHa oTpakaeT CKOpOCTh 00pa3oBaHUsi OMOMACCHl B OTJIMYHE OT MUPAMUJ YUCICHHOCTH
n Ouomacchl, ONHMCHIBAIOIIUX TOJBKO TEKYIIEe COCTOSHUE OPraHM3MOB B OTIEIbHBIH MOMEHT
BpeMeHH. Kaxmas cTynmeHbKa MUPAMUJIBI SHEPTUM OTPaKAeT KOJIMYECTBO SHEPruH (Ha €IUHUILY
Iomaad wid o00béMa), TpoIIeAned depe3 ONpenesi€éHHbIN TpodUuecknii ypoBEHb 3a
ONpEAECIEHHBIN TEPUOL.

2. [Ipn ognHakoBOM OmMomacce JBa BHJa COBCEM HE 0053aTeNbHO COAEpkaT OJMHAKOBOE
KojuuecTBO HHepruu. [loaToMy cpaBHEHHE, OCHOBaHHOE€ Ha Ouomacce, MOXKET BBECTH B
3a0yKIeHHE.

3. [TupaMuibl SHEPTrUU MO3BOJISIOT CPAaBHUBATH HE TOJBKO Pa3IMYHBIC IKOCUCTEMBI, HO H
OTHOCHUTEIIbHYIO 3HAYUMOCTh TOMYJISIITUNA BHYTPH OJHOM HSKOCHUCTEMBI, HE TMOJy4as MPU ITOM
MEPEBEPHYTHIX MTUPAMU]]

4. K ocHoBanui0O mUpaMuibl 3HEPIUM MOXKHO J00aBUTH €HI€ OJWH MPSMOYTOJbHHUK,
0TOOpaKaroIIUi MOCTYIUICHUE COJTHEYHOM SHEPTHH.

[Mupamua IpoAYKIIMKA OTPAKAET 3aKOHBI PACXOOBAHHSI SHEPTHH B IMAIEBHIX IETISIX.

[IpaBHUIO MUpPaMUIBI IPOIYKIIUU: HA KAHCOOM NPeobloyuem mpo@huieckom ypogHe KOIUYeCmaeo
ouomaccel, co30a8aemoll 3a eOUHUYY 8pemMeHU DoablUe, YeM HA NOCe0YIoUleM.

[lepeHoc PHEPTUU ¥ NPOJTYKTUBHOCTH IKOCHCTEM.

Tpoduueckass 1enb B JKOCHCTEME €CTh OJHOBPEMEHHO IICMb OJHEPreTHYecKas, T.c.
MOCIIEIOBATEIIBHBIN YIIOPSIIOYEHHBIN MOTOK nepenayu 3Heprud CoJHIa OT MPOAYIICHTOB KO BCEM
OCTaJIbHBIM 3BEHBSIM.

[IpuHUMas, YTO TPHUCTIOCOOJICHHBIE K CpE/e OPraHW3MbI JKUBYT B OIPEHCIEHHOM apeaie
Ouocdeppl, UX YUCIO U TEMIl JKU3HEACATCILHOCTH 3aBHUCAT, B KOHEYHOM CYETE OT CKOPOCTH
MEPEeHOCa PHEPTUU uepe3 OMOJIOTMYECKYI0 YacTh CHCTEMBI M OT CKOPOCTH, C KOTOPO#l BeliecTBa
UPKYJIUPYIOT B TPEIeax CUCTEMBbI, HIIH OOMEHUBAIOTCS C OKPYXKAIOIIUMHU CHCTEMaMH.

BaxxHO MOAUEpKHYTh, YTO HUPKYIHPYIOT TAKXKE U BEIIECTBA, HE JAIOIIUE SHEPTHH, HO HE cama
sHeprus. A30T, yrjiaepoj], BoJla W JAPYrHMe BENIECTBA, M3 KOTOPBIX COCTOST KHBBIC OPraHU3MBbI,
MHOTOKPATHO OOpAIatOTCsl MEXK/Y J)KUBBIMH U HEXXUBBIMU CHCTeMaMH. HBIMH CIIOBaMU, TOT WX
WHOM aTOM MaTepuu MOKET ObITh HCIOIH30BaH BHOBh M BHOBb. DHEPIHs K€ UCTIONB3YeTCs TaHHBIM
OpPraHU3MOM WJIH MOMYJISAIUeH auilb oqHoKpaTHO. OHa mpeBpaliaeTcs B TEIUIO U OBICTPO McUe3aeT
u3 9Toi cucreMsl. [luina, cheeHHas 3a 3aBTpakoM, Ui HAac OOJbIlIEe HE CYHIECTBYET MOCIE TOTO,
Kak oOHa Oblla HCIOJNB30BaHA B TMpoIecce JKU3HEAeATEIbHOCTH. JKW3HBb MOAIEPKUBACTCS
HEMpPEepPBIBHBIM MPUTOKOM COJTHEYHOTO CBETA U3BHE.

OAHOCTOPOHHMIA MPUTOK YHEPTUU, KaK YHUBEPCAIbHOE SBIICHUE TIPUPOIbI, TPEACTABIAET COO0M
pe3ynbTaT JEHCTBUS 3aKOHOB TEPMOJMHAMHKH. [IepBBIi 3aKOH YTBEP)KIAET, YTO DHEPTHUS MOXKET
MePEeXOITh M3 OJHOTO BHAA (HampUMep, CBET) B APYrou (Hampumep, MOTEHIMAbHAS SHEPTUS
MUIIM), HO HUKOTJa HE CO3/1aéTCcs W He ucye3aeT. BTopoii 3ak0H TIACUT, YTO HE MOXKET ObITh HU
OJIHOTO TIpollecca, CBS3aHHOTO C TpeBpalleHHeM OJHepruu, Oe3 JAerpajaliud SHEPruu U3
KOHIIEHTPUPOBaHHOK (POpMBI B paccesHHYI0. T.K. HEKOTOpOE KOJIUYECTBO SHEPTUU PACCEUBACTCS B
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HEJOCTYIHYIO TETUIOBYIO HEPTHI0, HE MOXKET OBITh CaMOTIPOU3BOJIBHOTO MPEBPAIICHUS, UIYIIETO
co 100%-Hoii 3 PeKTUBHOCTHIO.

Jis sKosiora OOJNBIIOE 3HAYCHHWE NPEJCTABISICT B3aMMOOTHOIICHWE JYHEPTHMH W MaTepuu B
skocucteMe. MOXKHO cKa3aTh, YTO OJHOCTOPOHHUM MOTOK SHEPIMU U KPYrOBOPOT BEIIECTB
SIBJITFOTCSI IBYMsI BEJIMKMMH TIPUHIIAIIAMHU WM 3aKOHAMH OOIIel OMOJIOTHH, T.K. OHU OJUHAKOBO
MIPUMEHUMBI KO BCEM YCIIOBHSIM CYIIECTBOBAHHS M KO BCEM OpraHM3Mam, BKJIIOYasi YeJIOBEKa.

B skocucreme nMeeT MeCTO HENPEPBIBHBIN ITOTOK 3HEPIUH, 3aKJIIOYAIOIINICS B repenade €€ oT
OJIHOTO TIMIIEBOTO YPOBHS K JAPyromy. B cuily BTOpPOro 3akoHa TEPMOJMHAMHKH 3TOT MPOIIECC
CBSI3aH C PACCEMBAHMEM DJHEPIUU HA KaXKIOM TOCIEOYIOIIEM 3BEHE, T.e. ¢ €€ MOTepsIMU. ITO
paccenBaHue BCE BpeMsi KOMIICHCUPYETCs TOCTyIuieHueM sHepruu ot CoJHila.

B mpomecce ku3HENEATEILHOCTH COOOIIECTBA CO3MA€TCI W PACXOIYeTCs OpPraHUYECcCKOe
BEIIECTBO. OJTO 3HAYUT, 4YTO KaxJas »JKOJOTHMYECKas CHUcTeMa oOJagaeT OmnpeaesiéHHON
MPOJAYKTUBHOCTHIO. [IpOTyKTUBHOCTH OIICHMBAIOT, COOTHOCSI MAacCy BEIEeCTBA C HEKOTOPOH
eAMHUIIEH BPEMEHH, T.€. paccMaTpuBas €€ Kak CKOPOCTh 00pa30BaHus BelecTBa (0MOMAacChl).

OcHOBHasl, WM NOEPBUYHAS MPOIYKTUBHOCTBH IKOCUCHEMbL ONpedesiemcss KaK CKOpOCHb, C
Komopou ayuucmas duepeus Connya yceausaemcs op2aHusMamu-npooyyeHmamu 6 npoyecce
gomocunmesa.

Hamnpumep, ecnu 3a roa B pe3yibTaTe (POTOCHHTE3a pacTUTEIBHBIE OPraHU3MBI Jieca 00pa3oBan
S TOHH OpraHMYecKoro BemiecTBa Ha 1 ra, To 3T0 M OyzxeT oOuias, WM BajoBas MHEepBUYHAS
IPOJIYKTUBHOCTb.

Onnako B mpolecce KU3HEACATSIbHOCTH PACTEHWH YacTh CO3/IaHHOTO BEIIECTBA PACcXOyeTCs
Ha JIbIXaHUE |, CJIeJIOBATEIHHO, B €IMHUITY BPEMEHU Ha €IWHUIIC TUIONIAIA HAKATIIIMBACTCS MEHBIIIE
Ouomaccel, ueM e€ OBLI0 CO34aHo.

Bc€ HakormuieHHOE 3KO0JIOTHYECKOW CHCTEMOM BEIIECTBO, 332 BBIYETOM TOIO BEIECTBA, KOTOPOE
M3pacxoJ0BaHO Ha AbIXaHUE, COCTaBIAET (DAKTUUYECKYIO, WIIM YUCTYIO EPBUYHYIO MPOJTYKTUBHOCTD
coo0IiecTBa.

Opranuyeckoe BEIIECTBO, O00pasyrolllee YUCTYIO0 TEPBUYHYIO MPOIYKTUBHOCTbH, JIOCTYITHO
rerepoTpodHbIM opraHuzMaM. KOHCYMEHTHI TOXeE CO3/1al0T OpraHMYecKoe BEIIECTBO 3a CYET
YUCTOW NMEPBUYHON MPOAYKIUH. [IpOTyKTUBHOCTH KOHCYMEHTOB HOCUT Ha3BaHUE BTOPUYHOM.

Pacuérel mokaspiBaroT, 4To 1 ra jgeca B cpeHeM exeroaHo BocnpuHumMaet 2,1x10* kmk sHepruu
Connua (rae*-9 crenenn). OqHako ecinu Be€ 3amacéHHOE 3a TOJ] PACTUTENBHOE BEIIECTBO CXKEUb, TO
B pe3yibTare noiydutcs Bcero 1,1x10* xmxk (*-6), uto cocraBuseTr okoso 0,5%. DTo 3HAUUT, YTO
(dakTuyeckas MTPOAYKTUBHOCTb 3€JIEHBIX pACTeHUN, WM TepBUYHAS NPOAYKTUBHOCTh, HE
npesbimaet 0,5%.

BropuuHas npoayKTUBHOCTh UCKIIIOUUTENILHO HHU3KA: MPH IMeperadye OT KaKJI0ro MpeIblayliero
3BeHa Tpoduueckoil nenu Kk mnocienywomemy Ttepsercs 90-99% osuepruu. Ecnmm, nHampumep,
pacTteHussMd Ha 1 KB.M TMOBEpPXHOCTHM TMOYBBI CO3JAHO 32 CYTKM KOJMYECTBO BEILECTBA,
SKBHUBAJIEHTHOE MPUMEPHO 84 KK, TO MPOIYKIUs MEPBUYHBIX KOHCYMEHTOB COCTaBUT 8,4 KK, a
BTOpUYHBIX — He mnpeBbicuT 0,8 kmk. EcTh KOHKpeTHbIE pacuéThl, MOKA3bIBAIOLIUE, YTO IS
oOpazoBanus 1 kr ropsauHbel HeoOXoauMO 70-90 KT cBEXEl TPaBhl.

JIMHaMHKa SKOCUCTEM.

CooOrmiectBa HEMpephIBHO U3MEHAIOTCS. OIHM OpraHu3Mbl yMHUPAIOT, a HAa CMEHY UM
pPOXKIAIOTCS JApyrue. A MeXJIy TeM BHEIIHWM BHJ M COCTaB OOJBIIMHCTBA COOOIIECTB HE
u3MeHstoTcs. J{yObl cMEeHSIFOTCs 1yOamu, Ipo3/Abl APO3JaMH U Tak Jaliee B HEMIPEPHIBHOM IpoIiecce
camoBo300HOBIeHUs. Ecinu cooliiecTBo paspyliaercs, 4to ObIBaeT, HApPUMEP, MPU BBIKOPUEBKE
Jieca MO/ MAIIHIO, MoXKape B JIECy, BOCCTAHOBJICHHUE €r0 MPOUCXOIUT MeANeHHO. Bubl, nepBbMU
MPUCTIOCOOUBIITMECS K HAPYIIEHHOMY MECTOOOMTAaHUIO TMOCJIEIOBATENIbHO 3aMENIAl0TCs UYJIeHAMHU
MEepPBOHAYAILHON accoIanuy 70 TeX MOp, MOKa COOOIIECTBO HE JOCTHUTHET CBOEU MpekKHeH
CTPYKTYpPBI U COCTaBa.

[TocnenoBarenbHOCTh U3MEHEHH, MPOUCXOIAINX B HAPYIIEHHOM MECTOOOUTAHWH, HAa3bIBACTCS
CYKIIeCCHEH, a JOCTUraeMasi, B KOHEUHOM CUYETe pacTUTeIbHas GopMaIus — KIMMaKCOM.
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Cykiieccusi — nociiedosamenbHoe 3ameujerue NOnYIAYUl 6 KaKkoM-1ubo mMecmoooumanuu nymém
3AKOHOMEPHO20 NPOOBUNCEHUSL K YCIMOUUUBOMY COCIMOSHUIO.

Knumakc — koneunas cmaous cykyeccuonHou nociedo8amenbHOCmu, cooduecmso oocmuauiee
CMAYUOHAPHO20 COCMOSHUA NPU ONPEOENEHHOM HAbOpe YCI08Ull CPeObl.

OtuMu TCPMUHAMHU OIMUCBIBAKOT CCTCCTBCHHBLIC IIPOLCCCHI, IMPUBJICKIINEC K ce6e BHUMAHUC
nepBbix 3KoyioroB. B 1916 r. skonor ®@.Knemenrc (ynuBepcuter Muneccora), chopmyaupoBat
OCHOBHBIE 3TaIbl CYKI[ECCUU:

1. Bo3HHKHOBEHME HE3aHATOTO KU3HBIO yYaCTKA.

2. Murpaiiisi Ha HETO Pa3JIMYHbIX OPTAaHU3MOB MJIH UX 3a4aTKOB.

3. [IpmxuBaHMe UX HA JAaHHOM YYacTKe.

4. Konkypenuus ux mexy coOoil.

5. [IpeobpazoBanue >KUBBIMH OpPraHU3MaMU MECTOOOUTAHUs, MMOCTENEHHOW CTa0UIN3aluu

YCIOBUM M OTHOILLICHUI.

DKOJIOTH Ppa3JIeNsIOT CYKIIECCUM Ha JBE€ TPYNIBI B COOTBETCTBUM C WX IPOUCXOKICHUEM.
OO6ocHOBaHUE U PAa3BUTHE PACTUTEIHHBIX COOOIIECTB BO BHOBH 00Pa30BaBIINXCS MECTOOOUTAHUSX,
B KOTOPBIX MPEXJE PAaCTEHUW HE OBLIO, -- HA TMECYaHBIX JIOHAX, HAa 3aCTBHIBIIUX MOTOKAX JIaBbl,
MOpoJiaX, OOHAXKUBIIUXCS B PE3yIbTaTe IPO3UH WM OTCTYIJICHUS JIHJIOB, HA3bIBAIOT MEPBUYHOM
CYKIIECCHUEN.

BoccranoBiieHne €cTeCTBEHHOM PacTUTEIBRHOCTH B KaKOW-TMOO MECTHOCTH TOCJE CEPbE3HOTO
pa3pylIeHHs Ha3bIBAIOT BTOPUYHOMN CYKIIECCUEM.

N3yuenune cykieccuii mokasano, 4YTo OOHapyXHMBaeMble B JAaHHOW OOJACTH MHOTOUYHCIICHHBIC
cepHH, KaXasi U3 KOTOPHIX Pa3BUBAETCS B OCOOBIX YCIOBHSX, CIOKUBIIUXCS B JOKAIHHOU Cpefe
MPUXOJIAT K KIIMMAaKCHOMY COOOIIECTBY.

®.Knementc B 1916 1. chopMynupoBanm KOHIEHIIUIO 3pEIOro COOOIIecTBa Kak HEKOH
€CTeCTBEHHOU equHUIIbI: «/3yueHnue pa3BUTHS pacTUTENBHOCTH JOJKHO UCXOAUTDH U3 JOIMYIIEHUS,
YTO KJIMMakcHas (opmaius MpeacTaBiIseT coO00W HEKyH opraHuyeckyro eaunHuiy. [lomoOHO
opranusmy, (Gopmanus BO3HUKAET, PACTET, NOCTUTaeT 3peioctd M ymupaer. EE peaknuu Ha
MECTOOOMTaHHE TMPOSIBIAIOTCS B IHpoleccax WiIM (QYHKIMSIX MU B CTPYKTypaX, KOTOpbIE
MPEACTABISIIOT CO0O0M BOIUIONIEHUE, a TakkKe pe3yapTaT ITuX GyHKumid. Kpome Toro, kaxmas
KIIUMakcHas ¢opmanusi crocodHa BOCHPOU3BOAUTH ceOs, TOCTaTOYHO TOYHO, MOBTOPSISL CTaaAuU
cBoero pasBuTHs. JKU3HEGHHBIN ITUKI JaHHOW (hOpMaIMy - CJIOXKHBIM, HO BIIOJIHE OMNpeaeaEHHBIN
MIPOLIECC, CPABHUMBIN B CBOMX OCHOBHBIX YEPTaX C KU3HEHHBIM IIUKIIOM OT/EIHHOIO PACTEHUS.»

OO6111e 3aKOHOMEPHOCTHU CYKIieccuil. MI3MeHeHus B 9KOCUCTEME BO BPEMsI CYKIIECCHH.

Cykueccust sBIsieTcs 3aKOHOMEPHBIM, HAIpPaBICHHBIM MPOIECCOM M H3MEHEHUs, KOTOphIe
MIPOUCXOJIAT HA TOM WM UHOU €€ CTauu, CBOMCTBEHHBI JIIOOOMY COOOIIECTBY U HE 3aBUCST OT €ro
BHUJIOBOTO COCTaBa MJIM reorpaduueckoro monoxeHus. OCHOBHBIMU Ha3bIBAlOT YETHIpE THMA
cykueccuoHHbIX u3Menenu#t (F0.Omxym):

1. B mporuiecce cykieccuu BUAbl paCTEHUI U )KUBOTHBIX HEMPEPHIBHO CMEHSIOTCSI.

2. CyKllecCCMOHHBIE UW3MEHEHHs BCErJa COMPOBOXKAAIOTCS MOBBIIICHUEM BHUIOBOTO
pa3zHooOpa3usi OpraHu3MOB.

3. bromacca oprannyeckoro BemecTBa yBEIMUYUBACTCS IO X0y CYKIIECCHHU.

4. CHmKeHue YuCTOU MPOAYKIUU COOOIIECTBA U MOBBIIICHHE HHTEHCUBHOCTH JBIXAHHS —

BaKHEWIIME SBJICHUS CYKLECCHU.

Cmena (a3 cykueccuu HMIAET B COOTBETCTBUM C OIpenenéHHbIMU mpaBuiaamu. Kaxnas ¢asa
TOTOBHT Cpely AJIsi BOSHUKHOBEHHsI MOCIENYIOEN. 37ech NeHCTBYET 3aKOH NOCIe008amenbHOCmU
npoxooicoenus ¢gas pazeumus: (Hazbl pa3BUTUS MPUPOJHOM CUCTEMBI MOTYT ClIeZIOBaTh JIHIIb B
HBOJIFOLMOHHO 3aKPEIUIEHHOM (MCTOPUYECKH, SKOJOTHUECKH 00YCIOBICHHOM) HOPsIIKE, OOBIYHO OT
OTHOCHTEJIBHO TPOCTOTO K CJIOXKHOMY, KaK MPaBUiIO0, Oe3 BBINAJAEHUS TPOMEKYTOUHBIX 3TAIOB, HO,
BO3MOJKHO, C OU€Hb OBICTPHIM UX MPOXOKICHUEM UJTH 3BOJIIOLIMOHHO 3aKPEINIEHHBIM OTCYTCTBUEM.

JIunpeman (1942) skcriepMMEHTANIbHO J0Ka3ajl, YTO CYKIECCHU COMPOBOXKAAIOTCS MOBBIICHUEM
NPOAYKTUBHOCTH BIUIOTH JIO KJIMMAaKCOBOTO COOOIIECTBA, B KOTOPOM IPEBpAIIEHUE SHEPTUU
MpOUCXOIUT Hambosee 3pdexkTuBHO. [[aHHbIE HCccIenoBaHMs CyKIeccuil 1yOOBBIX U TyOOBO-
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SICCHEBBIX JIECOB IOKA3bIBAIOT, YTO HA TO3JHUX CTAAUAX WX NPOIYKTUBHOCTH JIEHCTBUTEIBHO
Bo3pacTaer. OJHAKO MPHU MEePexoJie K KIMMAKCHOMY COOOIIECTBY OOBIYHO MPOMCXOIUT CHIKCHUE
oOmeil mpoayKTUBHOCTH. Takum o0pa3oM, MPOIYKTHBHOCTh B CTapbIX JiecaXx HHUXKE, YeM B
MOJIOZIBIX, KOTOpPbIE B CBOIO OYepedhb MOTYT UMETh MEHBIIYI0 NPOIYKTHBHOCTh, YEeM
MpeIIIeCTBOBABIINE UM O0Jjiee OoraThlie BUAAMHU SIPYChI TPABSIHUCTBIX PACTECHUH.

CxomHoe masieHue MPOAYKTHBHOCTH HAOIOJA€TCSl U B HEKOTOPBIX BOJIHBIX cucTemax. s aToro
€CTh HECKOJbKO mpuuuH. OHA W3 HUX TO, YTO HAKOIUICHHWE MHTATEIBHBIX BEHICCTB B PacTyIIeh
Onomacce jieca Ha KOPHIO MOKET BECTH K YMEHBIICHHIO WX KpyroBopora. CHmKeHHe oO0Imei
MPOAYKTHBHOCTH MOTJIO OBITH MPOCTO PE3YIbTaTOM yYMEHBIIEHHUS KHU3IHECIIOCOOHOCTH 0CO0EH 1o
Mepe YBEIMUEHUS UX CPEIHEr0 BO3pacTa B COOOIIECTBE.

[Io mepe TpPOXOKIEHHS CYKIIECCHU BCE OOJbINAs JOJS AOCTYITHBIX MHUTATEIBHBIX BEIIECTB
HaKaIJIMBaeTcsi B Ouomacce cooOIecTBa, U COOTBETCTBEHHO YMEHBIIAETCSI UX COJIEp’KaHUE B
a0MOTHUYECKOM KOMIUIEKCE SKOCUCTEMBI (B IIOYBE UITU BOJIE).

CHmwxkeHne pa3HOOOpa3us BHAOB B KIMMAakKce HE O3HAYaeT Majioll ero 3KOJOTHYECKOM
3HauMMocTU. Pa3zHooOpasue BUIOB (OPMHUPYET CYKIECCHIO, €€ HamnpaBieHHe, 00ecreynBaeT
3allOJIHEHHOCTh ~ PEaJbHOTO  INPOCTPAHCTBA JKU3HBIO. HemocrarouHoe KOJMYECTBO BHUIOB,
COCTABJIIIOIIUX KOMIUIEKC, HE MOTJIO ObI C(hOPMHPOBATH CYKIIECCHOHHBIA PsiJl, ¥ MOCTENEHHO, C
pa3pymeHrneM KIMMaKCOBBIX 3KOCHUCTEM TIPOHM30ILIO OBl TIOJTHOE OYCTHIHUBAHUE TUTAHETHI.

[Ipy moTepe OMHOTO WJIM TPYIIBI BHJOB B Pe3yIbTaTe MX YHUUTOXKEHUS (AHTPOMOTECHHOE
WCYC3HOBCHHEC MECTOOOWTAHHM, peXe BBIMHUPAHHE) JOCTI)KCHHE KIMMAaKca HE SBIISICTCS TOJTHBIM
BOCCTAHOBJIEHUEM MPUPOTHON 00cTaHOBKH. DaKTUYECKU 3TO HOBAsi SKOCUCTEMA, TIOTOMY YTO B HEM
BO3HHKIIM HOBBIC CBSI3H, yTEPSIHBI MHOTHE CTapble, CIOXHIACh WHAs «IPUTEPTOCTH» BHUIOB. B
CTapoe COCTOSIHME JKOCHCTEMa BEPHYThCSI HE MOXKET, TaK KaK YTEpSIHHBIH BUJ BOCCTaHOBHTH
HEBO3MOXKHO.

[Ipn wu3meHeHum 0000 aOMOTHYECKOTO WM OHOTHYECKOTO (DaKTOpa, HAIpHUMEp, MPHU
YCTOWYMBOM TOXOJIOJIAaHUHM, UHTPOIYKIIMM HOBOTO BHJA, BHUJ, KOTOPHIH IJIOXO NMPHUCHOCOOIEH K
HOBBIM YCJIOBUSIM, O’KUAAET OJIMH U3 TPEX MyTeil:

1. Muepayus. YacTh TONYIANMH MOXET MHTPHPOBATh, HAWTH MECTOOOUTAHUS C
MOAXOIAUIUMH YCIIOBUSMH U IPOJOJDKUTH TaM CBOE CYIIIECTBOBAHHUE.
2. Aoanmayusa. B reHodoHAE MOTYT MpPHUCYTCTBOBaTh ajUIeH, KOTOpbIE IO3BOJIST

OTJIEIbHBIM OCOOSIM BBDKHTH B HOBBIX YCJIOBHMSX U OCTaBUTh MOTOMCTBO. Yepe3 HECKOJIbKO
MOKOJICHUH T1OJA  JACWCTBUEM €CTeCTBEHHOro OTOOpa BO3HHMKAET MOMYJSALHUS, XOPOIIO
MPUCTIOCOOIEHHA K U3MEHHUBIINMCS YCIIOBUSAM CYILIECTBOBAHUSI.

3. Buimupanue. Ecnmu HM onHa 0coOb NOMyNSALMKA HE MOYXET MHUTPHPOBATh, OMacasch
BO3JICHCTBUSL HEONArompUATHBIX (AKTOPOB, a T€ YXOIAT 3a MpeleNibl YCTOWYUBOCTH BCEX
WHIUBUIOB, TO MOMYJSAIHS BBIMPET, a €€ reHO(POH] hcue3aeT.
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