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BCTYII

Pone TBapuH y OioreoreHo3ax, SK CKJIaaoBa (QYyHKIIOHAJIBHOI 300JI0T1i —
dbyHIaMeHTallbHa HayKoBa JUCHUIUIIHA 3arajibHO OI10JIOTIYHOTO 3HAYEHHS; €
PO3/ILIIOM 300J10T1i, SIKUM OCHOBHY YBary MpUILIsS€e MOPIBHUIBHOMY OTJIA Y (DYHKITIH
TBAPUHHUX OPraHi3MiB, 0Ka3y €IHOCTI TBAPUHHOTO CBITY B PI3HOMAHITHOCTI.

Hauanbuuii kypc «Poib TBapuH y 6ioreorieHo3ax» Ja€ ySIBJICHHS PO OCHOBHI
IpoIIeCH, SKI MPOTIKAIOTh B OpraHi3Mi TBapWH 1 3a0e3MeUyloTh iX HOpMallbHE
ICHYBaHHSI B IPUPOJI.

['onoBHa idess Kypcy mojsirae B TOMY, IO, HE3BaKAIOUM HA BEIHUYE3HY
PI3HOMAaHITHICTh TBAPUHHOTO CBITY HAIIOI TUIAHETH, OCHOBH1 (DyHKIIIi TBApUHHOTO
OpraHi3My 3aJUIIAIOTHCS 1IEHTUYHUMHU B CBOTH OCHOBI.

Y mnoegHaHHI 3 OCHOBHUMH nij:[pquHKaMH MO 300JI0Til Ta EKOJIOTi st
OiosoriuHuX (aKyIbTETIB, ¢ BUKIACH] BIIOMOCTI PO OYO0BY Tijia IPEICTABHUKIB
OCHOBHHMX THMIB 1 KJACiB TBAapUHHOTO CBITY, iX CHUCTEMaTHYHE TMOJIOKEHHS 1
3HAUYEHHS B MPUPOJL 1 JJIsi TOCHOJAPCHKOI MISUIBHOCTI JIFOJAWHH, XapaKTepUCTHUKA
GyHKIIA ~ TBApUHHOTO  OpraHi3My, T[OYMHAIOYM Bl  HAWNPOCTINIMX  JO
BHCOKOOPTaHI30BaHUX OaraTOKJIITUHHUX OPTaHi3MiB, — BUBYEHHS POJI TBapUH Yy
OioreorieHO3ax MOBUHHE JIATH LIJICHE YSBIEHHS MPO TBAPUH K MPO MEBHUN PIBEHb
€BOJIIOIIT )KUBOTO Ha HAIIIlK IJIaHETI.



1. MICIE TBAPHUH Y BIOI'EOIIEHO3AX

VY cydacHuil mepioy chopmyBaniacs napagurma — BCE JKHMBE, 10 Hacelse
IPOCTIP, Pa3oM 3 HEKMBUMH KOMIIOHEHTAMH B TOMY 3K CEPEIOBHIII, CKJIAIa€
HEPO3PUBHY MIaJICKTUYHY B3a€EMOJIIFOYY €AHICThb. I{g ennHicTe Oyna BU3HAYCHa
TepMIHAMHU  «eKocHucTeMma» (ekojoriuHa cucteMa mno Tencmi, 1935) Ta
«bioreorieHo3» (3a B. H. CykauoBum, 1940, 1942). Sk mokasaB J0CBiJl €KOJIOTTIYHUX
JOCTIIKEHb TePMiH «010T€0leH03)» B CBOEMY BU3HAUEHHI O1IbII OOCSKHHM, TaK K
BiH BpPaxOBY€ B3a€MOJII0 BCIX KOMIIOHEHTIB, SIKI CKJIaJalOTh >KUBY OOOJIOHKY
mwiaHetd, ToOto Oiocdepy. 3a ocrannim BuzHaueHHsM B. H. CykaueBa
«bioreonenos — 1e CyKyInHiCTh Ha MIEBHOMY MPOTsI31 36MHOT MOBEPXHI OJHOPITHUX
NPUPOIHUX sBUIL (aTMOC]epH, TpChKoi MOPOIU, POCIUHHOCTI, TBAPUHHOTO CBITY 1
CBITY MIKpPOOpTraHi3MiB, IPYHTY, TIAPOJIOTIYHUX YMOB), 1[0 MAIOTh CBOIO OCOOJIUBY
crenu@iky B3a€MOJIT IIUX CKIJIAJJOBUX 1 KOMIIOHEHTIB, CBOIO OCOOJIUBY CTPYKTYpY 1
BU3HAYCHUM THUII OOMIHY PEYOBHMHOIO Ta €HEPri€ro ix MDK co000 1 3 JAPYTUMH
SBUILAMU TIPUPOAM, Ta MPEICTABIISIE COOOI0 BHYTPILUIHIO CYNEPEWINBY JT1aTCKTHUHY
€/IHICTb, SIKa 3HAXOAMUTHCS B MOCTIHHOMY pyCl Ta po3BUTKY». DOpMyIIOBaHHS, 1110
HaBeJICHE, JIa€ ysBY MpO O10reoleHO03 K NPUPOJHY CHCTEMY, Iepeadadae Bel ii
TOJIOBHI XapaKTEPUCTHKU: CKJaJ, CTPYKTYpY 1 (DYHKLII0 KOMIIOHEHTIB Ta PO3BUTOK
cuctemu B daci 1 mpoctopi. Cam B. H.CykauyeB BiJ3HauuB, IO MOHATTS
«010T€O0I1IeHO3» OJM3bKe, X04a 1 He 30BCIM TOTOXHE J0 TEPMIHY «EKOCHCTEMay.
ExocucreMa MoXxe OXOIUTIOBATH MPOCTIP 0001 MPOTAKHOCTI — BIJT Karlll CTABKOBOT
BOJIY /10 BCECBITY. bioreoiieHo3 Mae BU3HaueHU 00csr. bioreoieHo3u oXoImiIoTh
YacTMHY 3€MHOI a00 BOJHOI MOBEpPXHi, OAHOPIIHOI 3a TomorpaplyHUMH,
MIKPOKJIIMATHYHUMH, TPYHTOBHMH, TiIPOJIOTIYHUMH 1 OIOTMYHUMH yMOBaMH i
MaloTh BU3HAUEHI KOPJIOHHU. TOoMy TepMiH «010T€OIIEHO3) O1JIbIIT BUBAKCHHIA.

VY HazeMHHX yMOBax BiH BU3HAYA€THCS KOpJOHAMU (ITOIEHO3Y, a BOJHUX —
JaTepiaIbHUMHU 1 BEPTUKAIBHUMHU TPOCTOpaMH Ta TiAposorieto. Pazom 3 TuMm B
Oaratbox MyOJIKAIliAX 1 BXKUTKY HAYKOBIIIB 1 MPAKTUKIB, OCOOJIMBO 3a KOPJIOHOM,
MDK IMMH TEpMIHAMH HE pPOOJATh PI3HMIN, ab0 CHpuiMarTh 3 YMOBHHUMH
JIOMyCKaMH TMPO TOTOXHICTh. OOWIBI KOHIIEMINI — eKocucTemMa 1 010TeoIeHO3,
HACIIpaB/i, JOMOBHIOIOTH 1 30aradyroTh OJIHA OJHY, IO JI03BOJISE PO3TIIAIATH O1IBII
JIOCKOHAJIO MO3aiyHy CTPYKTypy Oiocdepu, ii pi3HOMaHITHI (PYHKITIOHAJIbHI
MPOSIBICHHS] O10TUYHUX YIPYMOBaHb OTOUYIOHYOr0 MPHUPOAHOrO cepefoBuia. Tomy
B MIAPYYHHKY IIi 0OMABAa TEPMIHM 3HAXOJATHCS B IIUPOKOMY BIXKHUTKY,
BIJI0OpaXXyr04H pi3H1 IPUPOJHI CUCTEMH.



2. MICIHE TBAPAUH Y CTPYKTYPHIN OPT AHI3AIIII
BIOI'EOIIEHO3Y

CrpykTypa B MpsIMOMY 3HA4Y€HH1 MOXOJUTh BiJ JIATUHCHKOTO CJOBa — OYy/0Ba,
yCTpid, TOOTO PO3TAIIOBAHICTh YAaCTHH (EJIEMEHTIB) 1 XapaKTEPUCTHKA 3B’S3KIB MIXK
HUMHU. HaiOimbIl HarIsiIHO MM MOXKEMO YSBHUTH COO1 JIICOBHM O10T€0IEHO3, SK
COBOKYITHICTB TIPEIMETIB (MaTepialIbHUX SIBUII), SIK1 XapaKTePU3YIOThCS Crien(iuHuM
POCTOPOBUM PO3TAIIIYBAHHAM Yy BIJIHOIIEHHSX OJWH 3 OJHUM. ['OJOBHI CKJIaJ0BI
YaCTUHU IIHOTO OIl0TeOoIeHO3y: TIPYHT, SK (PYHIAMEHT CHCTEMH, SKAHA BU3HAYAE
0COOJIMBOCTI POCIIMHHOTO TOKPHUBY, POCIHHHICTb, 1 aTMocdepa, IO HUPKYITIOE i
JICOBUM IIOJIOTOM 1 TOB’sS3aHa 3 TOBITPSHMMH MacaMH Ta TICHO OTOUYE JIIC HaJ
KpoHamH 1 3 OOKiB, Jjajli — TBAPUHHI OPraHi3MH, SIKI 3HaXOAATHCS B IPYHTI, HA HOTO
MOBEPXHI 1 HA POCTMHHOCTI, @ TAKOXK B TMOBITPSHUX TMOTOKaX. A Ha BCIX HUX, 5K 13
30BHI, TaK 1 B CEPENHI MOCETSIOTHCS P13HI MIKPOOPTaHi3MU.

3aranpHa cxema 010reoleHO3y Ma€ HaCTYIHUMN BUTIISI (puc. 1).

Hageneni cxemu 010reo1ieHO3y 4iTKO BKa3yIOTh Ha MICIIE TBAPUHHUX YTPYIIOBaHb,
AK1 OJiepXalli TYT Ha3By 300yexo3y (puc. 1, A), yum BiIOOpakKaeThCs CTPYKTYpHA
CYTHICTh CKJIQJIOBOI YAaCTHHM SK KOMIIOHEHTa CHUCTeMH, ab0 KOHCYMeHmis,
XapakTepu3yroun ix (QyHKIloOHaIbHY CcyTHICTH (puc. 1, B). 3ooneHo3 3rimHo 3
NPEJICTaBICHUMU CXEMaMHU TICHO TOB’si3aHUM 3 (PITOIIEHO30M (POCIMHHI YTPYITOBaHHS
— MPOJYIIEHTH) 1 MIKpOOOIIeHO30M (MIKpOOH, TPUOU 1 JAESKI TBApUHHI OpraHi3Mu —
pPEAYLEHTH), Bil SKUX BIH caM 3aJIeKUTh 1 BIUIMBA€ Ha HUX. Uepe3 O10LIEHOTUYHE
yTBOpeHHs1 (01011eH03) abo Oe3mocepeHbO, 300IICHO3 TICHO MOB’S3aHUM TaKOX 3
€KOTOIIOM 1 IOT'0 CKJIAJIOBUMHU.

TakuM 4rHOM, 010T€OIIEHO3 Ma€ JIBa BAXJIMBUX CUCTEMHUX PO3/iJIa — €KOTOI 1
OioreorieHo3. EKOoTON CKIa1a€ThCs 3 TBOX KOMIIOHEHTIB — KJIiMaToIry 1 0610ToIty, ado 3a
Bu3HaueHHsM B. H. Cykauesa — enadotorny.

HaiiBaxmuBIIIMM YMHHUKOM KJIIMATOMy € TPOMEHHCTA COHSYHA €HEpris, sKa
3YMOBITIO€ BC1 HAWBAYIIUBIIII O10reO0eHOTHYHI mpotiecu. KpiMm eHeprii BaXIIUBY poJib
B KUTTI BCHOTO O10r€0IIEHO3Y BIIINPAIOTh TaKl KOMIIOHEHTH KJIIMATOMy sIK aepocdepa i
rizpocepa, 00yMoBIIOI04YM (POpMyBaHHS 1 PYHKIIIIO HAHPI3SHOMAHITHIIINX €KOCUCTEM
Ta 3a0e3Mneuyroun iX ra3amu i Boaow (puc. 2, 3).

biorieHo3 BKJIIOYa€e TpU 11apCTBA )KUBUX OPraHi3MiB — POCIUHHICTD, TBAPUHHUIMA
CBIT 1 MikpoopraHizMu. DITOIEHO3 (POCIUHHICTD) XapaKTEPU3YEThCS K CYKYIHICTh
Oprafi3aMiB — aBTOTPO(iB, 110 3a JOMOMOTOK COHSYHOI €HEPrii 13 HeOpraHIYHHX
PCUOBMH CHHTE3YIOTh TICPBUHHY OpPraHIYHY PEUOBHHY. TOMY I1eii KOMIIOHEHT Yy CKJIai
3arajbHOI CHCTEMH III€ OJIEPIKaB HA3BY NPOOYYeHMIL.

30011€HO3 BKJIIOYAE BCIX TBAPUHHUX OPTraHI3MIB — IeTepoTpodiB, SKI HE 37aTHI
CHUHTE3yBaTH OpPraHiuHI PEUOBHMHU 13 HEOPTraHIYHUX, a JIMIIE CHOXKUBAIOTh iX, TOOTO
CHOXMUBaul — KoHcymeHmu. KpiM TBapMHHUX OpraHi3MiB CIOAM BXOJATh YacCTUHU
MIKpPOOPTaHi3MiB, Mapa3uTH 1 KOMaxoigHi pocauHU. MiKkpoOOIleHO3 — 11¢ KOMIIOHEHT,
1110, B OCHOBHOMY, CKJIaJIA€ThCS 3 MIKPOOPTaHi3MiIB 1 BUKOHYE JCCTPYKIIHHY (DYHKITIO
— (yHKIII0O PpO3KJIAJAaHHS CTBOPEHOI OpraHiyHOi pPEYOBMHHM Ha E€JIEMEHTapHI
HEOpraHiyHi, TOOTO — OI0JECTPYKTOpU — pedyyermu;, BIH TaKOXK BKIIOYAE OakTepii,
rpubM 1 JesKi TBapUHHI OPraHi3MH, sIKi B OCHOBI BITHOCSATBHCS N0 campodaris.
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CTpyKTypHI YaCTHHHU KJIIMaTomy 1 eaadoTommy yTBOPIOIOTH €JIEMEHTH O10reOIeHO3Y,
SIK1 BIJIITPalOTh BAXXIIMBY POJib Y (DOPMYBaHHI PI3HOMAHITHOTO CEPEIOBUIIA ICHYBaHHS
1 0COOJNIMBUX EKOJIOTIYHUX YrpyrnoBaHb. CTPYKTYpHUMH €IeMEHTaMH 300IICHO3Y €
PI3HI CUCTEeMAaTU4H1 TPYIIH, SIKI 00’ €THYIOTHCS B PI3HI TOIMIYHI 1 TPOQIUHI KOMIUICKCH,
110 3a0€3MeYYI0Th OUIBIINICTh O10T€OIIEHOTHYHHUX 3B’ SI3KIB Y cHCcTeMI (puc. 4).

HazemHi 1 BojHI 610T€OlI€HO3M MalOTh SIK 3arajbHi O3HAKM (SKi B MPUHIIMIIL
00’€THYIOTBCS SIK CUCTEMaTHYHUMU, TaK 1 (YHKIIOHAJILHUMHU YIPYIOBAHHIMHM), TaK 1
Ti, IO 1X PI3HSITH.
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Puc. 1. Pi3ni cxemn cTpykTpypn Gioreouexosy

A — y3aranbHeHa cxema CTpyKTypH OloreoneHo3y (mepeBa)HO Uid Ha3eMHHX CHCTEM)
(3a B. H. CykaueBum,1964);

B — ycknanHeHa cxema cTpykTypu OioreoueHosy aas Beix ekocucrem (3a H. . Peiimepcom) 3
OpHTIHANBHHMH 10pOOKam,

['onoBHUMM  BIIMIHHOCTSIMHM HAa3eMHHUX 1 BOJHHX O10T€OIICHO31B — JIBOX
TOJIOBHUX CHUCTEMHHMX YTBOPEHb € HasBHICTh a00 BIJCYTHICTh KOPJIOHIB, SKI
OOMEXYIOTh O10r€OIeH03, 1 PI3HULS B CEPEOBHILI, SIKE OTOYYE KHUBI OpraHi3Mu.
B HazemMHHMX cucTemax 1€ TOBITPS 1 IPYHT, Y BOJHUX — BOJAA 1 OIOKOCHA cuUcTeMa —
nonHuid My, LI BiAMIHHOCTI TOKa3aHi Ha puc. 5, J€ MNpeJCTaBICHA IMOPIBHSUIbHA
CX€Ma pO3MIILIEHHS! KOMIIOHEHTIB 1 €JIEMEHTIB CCTEM.
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Puc. 2. JleranizoBana cxema J1icoBoro 0ioreoneHosy.
(3a JLIL Tpasneesum Tta A.I1. Tpasneesum (1979), 3 aBTopchKoio 10pOOKOIO.
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OioreorieHo3a Ta X CTPYKTYPHHX CJICMECHTIB.
(3a A.IL. Tparneeum, 1973, 3 nopoOkamu)
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Puc. 4. B3aem03B’5130K 3001€H03a 3 CTPYKTYPHHUMH KOMIIOHEHTAMH i eJIleMEHTAMH B
HAa3eMHOMY OioreoueHo3i

—_—

—TOJNIOBHI 3B’s3kK;  — > — OPYTOpsiaHI 3B’ SI3KML.

VY HazeMHUX O010T€OIeH03aX YITKO BHIUISIOTHCS JBa OCHOBHUX TOTMIYHHX
Haj0JI0Ka — Haa3eMHUU (cympoenadoTONHU) 1 IpyHTOBUM (TegoTomHuit). Mix
HUMH, SIK TPaBWIO, PO3TAIIOBAHWUN MPOMDKHHM OJOK, sSIKMi 00’enHye oOuIBa
TOJIOBHI — MIJICTUJIOYHUNA OJIOK, SIKUH 111€ HA3WBAIOTh MEPTBOMOKPUBHUM (Y JIICOBUX
OioreorieHo3ax) ab0 — KOJIJJaHHUM (B CTENOBHUX OloreoneHo3ax). TBepal cyocTpaTtu
nepmioro OJIOKy cClly)KaThb TOINIYHOK OCHOBOIO JJIA ICHYBaHHA 0ararbox
bayHICTUUHUX YIPYIIOBaHb, 110 BIAHOCATHCA 10 PI3HOMAHITHUX CHCTEMATHYHHUX
rpyn TtBapuH. Lle moBepxHs IpyHTY, HaJA3€MHI OpraHd POCIMHHOCTI (TpPaBOCTIH,
JIEPEBOCTIi), MiICTUIIKA, IEHbKU TOIIO. BHYTpIlIHS YacTHHA APYTOTo 1 MPOMIXKHOTO
0JIOKIB YTBOPIOIOTH MICLSI TIepeOyBaHHS TaK 3BaHUX IPYHTOBUX a00 MiJICTUIIKOBUX
yIpyHoBaHb TBAPHUH.
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Puc. S. IlopiBHsAJIbBHA cXeMa po3noAily (PpyHKUiOHAJBHHX KOMIIOHEHTIB i eJIeMeHTIB Ta
Micue B HUX TBAPHHHOrO HacejeHHs (3a Oaymom, 1986 3 opuriHaJIbHHMH 10POOKAMH)

E — eneprist coHus; @ — arorpodu; I — nponyuentu; K — koncymentu; P — penyuenru; I3
— KOHCYMEHTH mnepiioro mnopsaky — ¢itoparu; II 3 — KOHCYMEHTH ApPYroro MOPSAKY —

canpodaru; I 3 — KOHCYMEHTH IPYroro mnopsigky — 30o¢aru mnepuoro piBHs (CroxuBadi
ditodaris i canpodaris); IIl 3 — KOHCYMEHTH TPETHOrO MOPSAKY — 300(aru APyroro piBHs

(cioxkuBaui koHcymeHTiB I-III piBHiB). @ — ¢itormankron, 3 — 30oruankroH, M3 —
MiKPOOPraHi3MH i HAWMPOCTiLi TBapuHHU, A — aKTHBHA 30HA aepallii, = == == — BIJIMB Ha
cepenoBuue, . T T T — posumdpoBka 300paKeHHsI.

B namgzemHomy (cympaeaadoronmHomy) 00111 BiIOYBalOThCA (POTOCHUHTETUYHI
MPOLIECH, HAKOMHMYYEThCS 1 TPaHCPOPMYETHCS MKUBA OpraHiyHa Marepis, JAe
rOJIOBHUMHU TpaHcpopMaTtopamu ii € TBapuHHI opraHizmu. B rpyHToBOMY OJoii
TOJJOBHUM YMHOM BiIOYBalOThCS IPYHTOYTBOPIOBAJbHI TMPOLIECH, € TMOPSAI 3
(I3MYHUMH, XIMIYHUMH 1 MIKPOOHMMHM areHTaMu BaXXJIMBY pOJb BIAIIPaIOThH
TBApUHHI OpPraHi3Mu (JIOKOMOI[iiiHa, TpooMeTado1uHa AiSUIbHICTB).

B mipcrtunkoBoMy 0o BiOyBa€eThCs, 3ACOLIBINOIO, PEAYKIIHHUN TIpolec 3
KOHIICHTPAIII€I0 OPTaHI3MiIB — PEAYIICHTIB, CEPE/I IKUX 3YCTPIYa€ThCs 0arato TBApHH.

Hazemuuii 0ioreomeHo3 wmae BEpPTHKAIbHY 1 JaTepalibHy CTPYKTYDY.
Beptukanpaa crpykrypa 3a FO. I1. bsmmosudyem (1973) posnoniuisieThcs Ha Tak
3BaHl 010r€OrOpu30HTH, JaTepaibHa X CTpykTypa (Apumc u ap., 1964) — Ha
maprenu Ta CiHy3ii, SKl TpeacTaBiieHI B OUIbIIINA Mipl XapakTEpHUM BHUIOBHM
CKJIaJIOM  OpPTraHi3MiB, CIIOPIAHEHUX  €KOJIOr0-O10JIOTIYHOK  €THICTIO 1
MIKPOCEPEAOBHILIEM, 110 MPEACTaBISAIOTh YaCTUHY CHUCTEMHU  BIIINOBIJHOTO
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¢itorieHo3y. ['07OBHI  MPUHIMIKA  TPOCTOPOBOTO  PO3MOIIITY  HA3EMHOTO
010T€01IeHO3y MOKHA MPEJICTAaBUTH HA HACTYITHUX cxeMax (puc. 6, 7).

BianoBigHO 10 MpOCTOPOBOI CTPYKTYPH HA3eMHOTO O10T€OIeH03Y BUILISIOTH
Taki TBapUHHI yrpynoBaHHs (06e3xpeOeTH1 1 XpebeTHi): edagobionmu — KOMILIEKC
TBAPUHHUX OPraHi3MiB, Kl MEIIKAIOTh Y IPYHTOBOMY OJIOI; 2epnemobionmu —
MEIIKaHI[l TPOMDKHOTO OJOKYy — MiJACTHIKOBOTO, XOopmobOionmu — TBapUHU
TpaB’sTHOTO SIPYCY; epemoOionmu — MEIIKaHI[l MOBEPXHEBUX IILIBHUX TIMHACTUX
IPYHTIB; ncamobionmu — MENIKaHII MIIIaHUX TPYHTIB; nempobionmu — HaCeIeHHS
KaM SIHUCTUX JUISTHOK 3 PO3PILKEHOI0 POCIHMHHICTIO abo 0e3; mamnobionmu —
KOMIUIEKCH TBapUHHUX YIPYNOBaHb YarapHUKOBOTO SIPYCY; OeHOpoOionmu —
PI3HOMaHITHI TBApUHU JIEPEBOCTOIO; KCUIOOIOHMYU — MEIIIKAHIIl CTOBOYPIB 1 BEIMKHUX
T'JI0K (B cepenuHi), aepobionmu — TBAPUHU, SK1 37aTHI JITATH (BOHU CKIIAJAIOTHCS 3
PI3HUX CHCTEMaTHYHHUX TPYI 1 MOMEpeAHiX OIOTUYHHX YrpyNnoBaHb HAJI36MHOTO
0JIOKY.

OxpeMy rpyiy HpeACTaBISIIOTh TaK 3BaHl MapasuTapHi eHoo- 1 ekmoOioHmu,
AK1 BIJMOBITHO TMapa3UTyIOTh B CEPEAMHI POCIMHHUX 1 TBAPUHHHUX OPraHi3MiB
(enmomapa3uTy) 1 Ha 30BHIMIHIX JIJISHKAX TUJIa 1 OPTaHiB TBapuH (EKTOMapa3uTH).
Takuii po3moaia TBapWH, MOB’A3aHUN 3 PI3HUMHU SpycaMHu 1 CTalliIMHU, B PI3HUX
CTPYKTYPHUX MIJAPO3JiJlax CUCTEMU B TIA YW IHINIA CYKYMHOCTI BOHHM MOXKYTb
3yCTpI4aTHCs B MEkKaX OJHIET CUCTEMH.

Takox poO3piI3HIOIOTh KOMIUIEKCH TBAPWHHUX YTPYMOBaHb, XapaKTEPHHUX JIJIS
KOHKPETHOTO O10T€0LIEHO3Y: NyCcmeibHi, CIMenosi, Y3icHi, 1ico8i, 600HO-00N0MAHI
Ta HIIIIL.

[lepeximHUMH €KOCHCTEMaMH MiXX Ha3eMHUMHU 1 BOJHUMHU € 00JI0TsiHI. BoHuU
MPEACTABICHI PI3HUMHU OOJOTaMH, SIKI BIAPI3HAIOTHCS MICHEM PO3TAllyBaHHS 1 3a
PEXKUMOM TPO(PHOCTI: HU3MHHI, BEPXOBI 1 OJIrOTPOQHI, eBTPOodHI 1 ME30TPOQHI.
HuzuHH1 6070TSIHI €KOCUCTEMHU YTBOPIOIOTHCS M0 JOJTUHAX PIYOK 1 B MICIISIX BUXOTY
JOKEpEeIT; BEpXOB1 — HA PIBHUHHUX BOJIOpo3diiax. Ile HaaMipHO 3BOJIOXKEHI TIISTHKH
3eMJli, B SIKMX BiJJOYBAa€TbCSI HAKOMWYEHHS HEPO3KIIAJIECHUX OpPraHIYHUX PEUOBHH.
BoHu 30cepemkeHi, B OCHOBHOMY, B JIICOBIM 30HI MIBHIYHOI MIBKYJI 1 B BOJOTHX
eKkBaTopiaJbHUX  paiioHax. [li cucremMu  yTBOPIOIOTBCS B PE3YJbTaTi
NEPE3BOJIOKEHHS IPYHTY 200 3apOCTaHHS BOJIONM.
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Puc. 6. [lppHumunu po3uieHyBaHHS MPOCTOPOBOI CTPYKTYPH JIiCOBOro 0ioreoueHo3y (Ha
npukaaai apennnx jicis IIpucamap’s)

a: BeprukaabHe po3usieHyBaHHsi. B3a€MOBHKIIIOUHI eJIeMEHTH CTPYKTYpPH (FOPH30HTH):
I —BepxHiit nonor abo kpoHo-aepesuwuii nonor, I — mosnor mizpocty, Il — uarapunkoBuii mosnor,
IV — tpaB’sHuii nokpus, V — enadoTonHMii rOPU30HT.
[epexpusatoui enementn — sipycu: I — nepesumii, Il — migpocrosuii, Y — varapuuxoswuii, T —
Tpas’siuuii, I — rpyHTOBHIA.

0:CopusonTanbHe po3uieHyBaHHs. B3aeMOBHKIIOUHI eleMeHTH CTPYKTYpH (Mapuein):
1 — cocHOBa-yarapHHKOBa, 2 — COCHOBA, 3 — 6epe30-0CHKOBa.
IMepexpusatoui enementn — cinysii: CKA — cocnoBo-konBaniea, CKM —
CJIC — cocnoBo-nyboBa, CIIC — cocHoBo-niapoctoBa, CMII — cocHoBO-MepTBOnokpoBHa, C3b
— cocHoBO-3yOpiBkoBa, C3JI — cocHoBo-3nakoBa, BKII — 6epe30B0o-0piexoBo-nanepeTHIKOBa,
PTO - pisnorpaBHo-ocukosa, OMII — 0CHKOBO- MEPTBOIIOKPOBHA.

Bonni ekocuctemMu BIAPI3HSIOTHCS BiJl HA3€MHUX 3HAYHUMHU MacaMy BOJM 3aMICTh
aTMOC(EpHOro MOBITPS, TIAPOJOTIEI0 1 0COOIMBOIO 30HAIBHOIO CTPYKTYPOIO, KOKHA
3 SKMX MOXE CKJIaJaTH OKpPeMy OCOONHMBY BOJHY ekocuctemy. Kpim Toro, BOHH
PI3KO BIJIPI3HSIOTHCA MiXK COO00I0 TPODHICTIO (K 1 OOJIOTSIHI CUCTEMH), COJIOHICTIO 1
MacmtabamMu. 3a TiIPOJIOTIYHMMH XapaKTePUCTUKAM BOHHU PO3MOJIISIOTHCS Ha
BOJHI CHUCTEMH 3 TEYIEI0 1 CTOSYOI BOJIOIO, 3a COJIOHICTIO — TIPICHOBOJIHI,
COJIOHOBATOBO/THI 1 MOPCHKI CHCTEMHU.

13



\Il
>l€

BEPXHIN TOPU30HT ®OTOCUHTE3Y IMEPLLIOIO JIEPEBHOI'O SIPYCA

e v
——— -
7y /N7 7T
BEPXHIV I'OPU30HT ®OTOCUHTE3Y JIPYT'OI'O JIEPEBHOI'O SIPYCA
IT | \ 5
HWKHIA TOPU30HT ®OTOCHHTE3Y JIPYIOr'O JEPEBHOIO SIPYCA 2
¢_ B | B s | ot _\!
~
v
B wialiw/a
\'} I'OPU30OHT ®OTOCHUHTE3Y IIJJIICKA 6

v
YY m Y
0 AR, ST l ()1’1/13()111 <D()10LI/IIII} 3Y IPAI?
X ! | x | x A4

1‘ —— i
Vil
l I_OPI’BOHII’[ KOP[U”H 7
1/ L
Vil .
L 2

Puc. 7. BioropuzoHTajibHe po3uieHyBaHHs JicoBoro Gioreounenosy (3a H. ®. Peiimepcom,
1980 3 opuriHaILHHMH J0POOKAMH)

Meporonu: 0 — HagKPOHHHI TOBITPsiHMI MepoTomn, I — MepoTOmN JUCTS MEepLIOro AEPEeBHOTO
apyca; II — crBonosuit meporomn, III — meporon nucts apyroro aepesHoro sipyca; IV — meporon
nucts migmicky, V — tpas’stHuii Meporton, VI — meprBonokpusnuii Meporton, VII — kopeHesuii
meporomn, VIII — MepoTon MaTepHHCHKHX MOPiJ.

MMosmoru: 1 — nucTsHUIT NONOr MEpIIOro IEepeBHOro spyca, 2 — CTBOJIOBHUI MOJOr APyroro
IepeBHOro sipyca, 3, 4 — BepXHiii I HIDKHIH MiANONOTH JIMCTSIHOTO TMOJIOTY MEPLIOro AEePEeBHOTrO
spyca, S — JMCTSHMI MIANONOr MiAPOCTKOBOrO TOPU3OHTY, 6 — JNUCTAHMH MiANOJOr
YarapHMKOBOTO MM UTICKY, 7 — TPYHTOBHIA MOJIOT.

Jlo TpiCHOBOJHUX BIIHOCATHCS PI3HOTO MAcCIITA0y piuKM — Majl, CEepeiHi,
BEJIMKI; O3epa 1 IUTY4YHO YTBOPEHI BOJOWMHM — BOJIOCXOBHMINA, CTaBKH. o
COJIOHOBAaTOBOJIHUX — J€JIbTOBI JUMAHU PIYOK 3 BIUIMBOM MOPCHKUX CHCTEM.
MopchbKi BOAOMMH 32 CBOIM MacITaboM po3NOAUISAIOTHCS Ha 3BUYaliHI MOPCHKI, SIKI,
SK TMPAaBUII0, OMHUBAIOTh CYXOJ0J KOHTHHEHTIB, 1 OKEaHIYHi, [0 PO3TalIOBaHI MIXK
KOHTHHEHTaMHU.
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bioreoneHoTryHa BepTUKaIbHA 30HAJIBHICTh B MPICHUX BOJOMMAaxX HaNOUIbII
YITKO MPOSIBIISIETHCS B 03€pax MOMIPHUX IIUPOT (puc. 8).
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Puc. 8. BeprukanabHmuii po3pi3 ekocucremu o3epa

1 — cynponitopaib, 2 — JiTOpaik, 3 — MUIKOBOAHA MakpodiTHa 30Ha, 4 — 30Ha HamiBBOIHUX
MakpoQiTiB, 5 — 30Ha MIaBaUNX MakpodiTiB, 6 — 30Ha 3aHypeHHX Makpo(iTiB, 7 — cyOmTOpab
8 — npodyHnans, 9 — nenarians, 10 — nenarians akTUBHOro (orocuHTesy (eminiMHIOH), 11 —
nenariajb  3arajbMOBaHOr0 (OTOCHMHTE3y (MeTaniMHIOH), 12 — menariaib BiACYTHBOTO
¢orocunresy (rinonimuion), 13 — Gentans (qHO), 14 — MaTepuHCbKA MOpOZA.

VY BogHili Maci — Tak 3BaHIM Mejariaii sK CepeIOBHINI MEIIKaHHS O0ararbox
CUCTEMAaTUYHUX 1 EKOJIOTIYHMX TpPYyN TBApUH — MOXYTb OyTH BHUIIJIEHI TpH
TOPU30HTH: BOJIM MOBEPXHEBUX MIapiB (5-8 M) — menariajib akTUBHOTO (POTOCUHTERY
(emumimHIOH), cepenni mapu (8-14 M) — menariaigb 3aTOPMOKEHOTO (POTOCHUHTE3Y
(metamimHioH) 1 HWwkHI mapu (14-20 M) — mnenarianb, ne (OTOCHHTE3 HE
BiI0OyBaeThCs (TiMONIMHIOH). B emiuniMHIOHI Boja BIITKY J00pe MpOrpiBa€eThes 1
IHTEHCUBHO TEpEMIIIYeThCS MiA Ji€l0 BITPY 1 KOHBEKIIMHMX ToOKiB. Llga 30Ha
31€OUIBIIOTO TMpEJCTaBlIeHa MPOAYLEHTaMU 1 pI3HUMH KOHCyMeHTamu. [lpu
OXOJIO/KEHH1 eNiIIMHIOHA B OCIHHE-3UMOBUI MEPIOAM TEMIIEpaTypa BOJU CIIOYATKY
BUPIBHIOETHCSI 3 TIMOJIMHIOHOM, a TOTIM CTa€ XOJOAHIIIOK. 3 BECHU JO JiTa
B1/10yBa€ThCS 3BOPOTHUM MPOIIEC.

HaiiGinpm BupasHille po3MeXyBaHHS SIK MO BEPTHKAJIl Tak 1 MO JaTepani
MPOSIBIISIETHCS. B MOPCHKUX ekocucTeMax (puc. 9). Sk 1 B 03epHUX eKoCcUcTeMax s
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(GopMyBaHHS TBapUHHUX YTPYNOBaHb 3HAUYHY pOJIb B HHUX BIIIrpae OeHTalb 3
JIOHHUM HaceJieHHsM (3000€HTOC) 1 TOBINAa BOJM — TMeNariayib 3 PI3HUMHU
IUTAHKTOHHUMU OpraHi3MaMH.

BianoBigHO 10 MPOCTOPOBOrO PO3IMOALIY BOJHHUX CHCTEM Ha JaTepaibHI 1
BEPTUKAIbHI 30HU 1 TOPU3OHTHU SK OCHOBHI O10r€OIEHOTHYHI €KOTOIMH, TBApHUHHI
OpraHi3MH 3aiiMaloTh NIEBHE IMOJIOKEHHS 1 IX CUCTEMATU3YIOTh 32 MICIIEM, 5IKI BOHH
3aiiMalOTh B CHUCTEMi, Ha HAcTymHi rpymnu. llepmr 3a Bce BUAUIAIOTH HAWOLIBII
MacmTabHI BOJHI TPYMH OPTaHI3MIB: NPICHOBOOHI, CONOHOBAMOBOOHI 1 MOPCHKI.
HatinpocTimn npocTopoBO-€KOJIOTIYHI YTPYTOBAaHHS BIAMIYAIOTHCS B MEPIINX ABOX
rpynax. B rpymi npiCHOBOAHMX TBapWH BUIUIIOTH peoghinbHi, ab0o piukogi —
TBapUHHU BOJONM 3 TEUi€l0 BOIH, JIMHOQINbHI — MEHIKAHII BOAOWM 31 CTOSIUOIO
BOJIOIO (CTaBKH, 03epa). be3xpebeTHrX MIaHKTOHHUX Peo(UILHUX OpPraHi3MiB 4acTo
HA3UBAIOTh NOMAMONIAHKIMOHOM, pUb — peoghinamu.

HaiiGinpi BupasHilie po3MeXyBaHHS SK MO BEpPTHKAIl Tak 1 MO JaTepal
IPOSIBISIETHCS. B MOPChKUX ekocucTteMax (puc. 9). Sk 1 B 03epHUX eKocucTemMax Jist
¢bopMyBaHHS TBapUHHHMX YTPYNOBaHb 3HAYHY pPOJb B HUX Bijgirpae OeHTanb 3
JIOHHUM HaceJeHHSM (3000€HTOC) 1 TOBIIA BOJM — Tejdariajib 3 pPIi3HUMU
IJIAHKTOHHUMHU OpraHizaMamMu. B OeHToci BUAUIAIOTH CyHpalliTopaib — 30HY
3aIIecKiB Ta MITOPMY, JIITOpalib — NPUIUBHO-BIJIMBHY 30HY, CyOIITOpaab — 30HY
menbda (10 200-500 m), H6atianb — 30Hy KOHTUHEHTAILHOTO CKiIoHY (500-300 M), i
abiccallb — 30Hy OK€aHI4HOro Jioxka (3-6 kM) 1 yapTpaadiccans (monan 6000 m).

VY narepajabHOMY BIIHOUIEHH1 BUAUISIOTh HEPETUUHY 1 OKEaHIYHY 00JIaCTi.

Hepernuna xapakrepusyetbes riauOuHamu A0 500 M 1 IpoTsKHICTIO Bl Oepera
a0 200 kM. BoHa BigMIYaeThCsi HaWOUIBIIMMU NPOJAYKTUBHUMH IPOLECAMH 1
HallOUTbIIUM ~ OlOpi3HOMaHITTSM. [lenariame OXOIUIIOE BCHO  TOBLIYy BOAM 1
po3nonusieTbes Ha eminenirians (0-200 M), Mezonenirianb, Oarineniriaib, adicaabHy
nenariaib (abo adiccanb), ynbTpaadiccanbHa nenariains (yapTpaadicans). KpiM 1poro,
BEPTUKAJIh PO3MOJAUIIETHCS HA €B)OTHUHY 30HY, sika oXorumoe rimounu 10 300 M 3
MPOHUKHEHHSIM COHSYHHX MPOMEHIB 1 aQOTHYHY — JIe COHSYHI IIPOMEHI BIZICYTHI.

BiamoBimHo mMiMHO(UIBHI YrpYNOBaHHS HA3WBAIOTh JUMHONIAHKIMOHOM 1
nimuoginamu. CoIOHOBATO/IHI 1 TIPICHOBOHI TBAPUHHI OPTaHi3MU MOJIISIOTHCS HA
nenazoginieé (IIAHKTOHHI OPraHi3MH — APiOHI TBAPUHHI OPTaHI3MHU — 300MIAHKMOH,
BEJIMKI TBapUHHI opraHizmMu (pubu) — Hexmow) 1 6amoghinie (0EHTOCHI OpraHi3MH —
MIKP0300b6eHmoc, Me303000eHmoc 1 Makpozoobernmoc). B MakpoiTHUX acormiaiisx
YTBOPIOEThCSI Tak 3BaHa (ayHa (34€0UIbIIOr0 pi3HI 0e3XpedeTH1) POCIMHHHUX
oOpocTanb (mMakpogimoginu).

Y ~ MOpCBKHMX  €KOCHCTEMax  IPOCTOPOBO-EKOJOriYHI  (payHICTHYHI
yrpymnoBaHHs OUIbII PI3HOMaHITHI. Y  JaTEepaJilbHOMy BIJHOIIEHHI BOHH
PO3MOAUIAIOTECS HA HepemuuHi 1 OKeaHiuHi YTPYHOBaHHSA. Y BEPTUKAIBHOMY
BIJTHOIIICHHI — TBapuHHI Ta OEHTOCHI opraHizmu. Cepel TenariyHuX OpraHi3MiB
BUJUISIOTHCSL HACTYIIHI YIpymHoBaHHs: [lneticmon — HamiBBOJASAHI (HAamiB3aHYpEHI)
MoBepxoBi (hOpMH, B IKMX YaCTHHA TiJia 3HAXOJUTHCA Ha MOBEpXH1 Boau. Heticmou
— CYKYMHICTh OpraHi3MiB, sIKI MEIIKAIOTh Ha camiil MoBepxH1 Boau. BrioyaoTh Ak
IMACHBHO IJIaBAaIOYMX, TaK 1 aKTUBHO OIrarouux IO MOBEPXHI BOAU. [ inoHelcmon —
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yIPYNOBaHHS TBapHH, SKI MEIIKAIOTh y MIAMOBEPXHEBOMY IIapi BOAM 1 BEAYTh
NAaCUBHUM CIIOCIO TUIaBaHHS.

IInankmon — TBapWHHI KOMIUIEKCH 3 IaCHBHHUM CIIOCOOOM IUTaBaHHS B
eBpOTHYHIH 30H1. Hekmon — aKTUBHO TIJIaBar04i MejlaridyHi OpraHi3Mu B eBHOTHUIHIX
1 BepxHIX mapax adoTu4yHOi 30HU. Jlo menariyHux rpyn OpraHi3MiB BiTHOCSATHCS
pI3HI 3a pO3MipaMH TBApHUHU — MIKPOIUIAHKTOH (HAWIPOCTIIN, KOJOBEPTKH),
ME30IUIaHKTOH (B OCHOBHOMY JpiOHI pakoIojiOHI Ta 1H.), MAaKPOIUIAHKTOH (Pi3Hi
paKomoiOHi, KUIIKOBOMIOPOXKHUHHI Ta 1H.), METAIJIAHKTOH — HaWOLIbII KPYIHI
TBAPUHHU 3 CAMOCTIHHUM aKTUBHUM PyXOM.
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Puc. 9. BeprukajabHuii po3pi3 okeany i iioro ronosHi ekocucremu (3a O. C. Oyenom, 1973 3
OPUriHAJILHHUMH A0PO0OKaAMH)

1 — cynmparniTopab, 2 — JiTOpasib, 3 — EBITOPalb, 4 — BEPXHs YaCTHHA CyOmiTopa, 5 — HUKHS
yacTuHa cyOuiTopani, 6 - ingpanitopans, 7 — HepeTH4HA 30HA, 8 — HANOLIbLI BHCOKHUIT piBEHb BOAH,

9 — piBeHb OkeaHy, 10 — nenarianb, 11 — eninenarianb, 12 — Me3onenarianb, 13 — GaTinenariaib,

14 — abGiccanb, 15 — ynbTpaabiccans, 16 — GatianbHa 30Ha, 17 —eBoTnyHa 30Ha, 18 — adpoTnyna 30Ha.

TBapuUH TakoXX PO3MOAUISIOTH 32 BIIHOUIEHHSIM JI0 COJIOHOCTI — e8pica/liHHi
dbopmu, sKi MPUCTOCYBAIUCS 0 PI3HOMAHITHOTO PIBHS COJIOHOCTI BOJIU — BIJ
MPICHOBOJHUX JO YK€ COJIOHUX, 1 CmeHo2aliHHi, Kl 1CHYIOTh Y BY3bKOMY
Jiara3oHi  COJOHOCTI. 3a BIAHONICHHSM JI0 KHCHIO — .Me2aoKCUQinvHi,
me30Kkcu@hinoui 1 onieokcughinobui, K1  BIANOBIIHO CHPOMOXKHI ICHYBaTH B
CEpEeloBHUILl 3 MAaKCUMaJlbHUM HAaCHUYEHUM KHUCHEM Yy Boi (y piukax, y 30HI
npuooI0), cepelHbO-HACMYEeH1 1 ciiabo HacuuyeHl (y TOBLII MYJOBUX 1 JOHHHUX
BIIKJIAJICHB ).
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3. MICIHE TBAPUH Y ®YHKIIIOHAJBHIN OPT AHI3AIIII
BIOI'EOIIEHO3Y

bioreonieHo3 4M ekocucTteMa MpeAcCTaBisie COO0I0 CYKYIHICTh MPUPOIHHUX
SIBUIII, SIK1 XapaKTePU3YIOThCS B3aEMOJIEI0 HOTO KOMIIOHEHTIB 1 €JIEMEHTIB 1 IEBHUM
TUIIOM OOMIHY PEYOBHMHOIO Ta €HEpri€0 Mik co0OK 1 1HIIMMH KOMIIOHEHTaMHU.
B3aemo1i10 KOMIIOHEHTIB 1 €JIEMEHTIB, SIK1 3A1HCHIOIOTh BKa3aHUW OOMiH, IPUHHATO
HA3UBaTU O10TC€OLIEHOTUYHUM MPOIIECOM.

bioreorneHoTHYHMII TMpoliec — 1€ IHTErpais MOTOKa eHeprii 1 Kpyroooiry
pPEUOBUH. YSABIIEHHS MpPO OIOJNOTIYHUN Kpyroodir Oa3yeThCs Ha lalIeKTHYHIN
€THOCTI O10TeOIeHO3y — HE3MIHHHM CKJIAJIOM HOT0 CKJIAJIOBUX KOMIIOHEHTIB 1
€JIEMEHTIB 1 TOCTIHHOMY pycCl B3a€MOfli iX y mporeci OOMiHYy PEYOBHHOIO 1
enepriero. [lukn Tpanchopmariii mounMHAETHCS (HOTOCHHTETHYHHUM TMPOIIECOM, B
SAKOMY 3a JIOOMOTI'OI0 €HEprii CBITJa 1 3a HOro paxyHOK IOB’SI3ye€TbCs BYIJIELb (3
BYTJIEKUCIIOI KUCJIOTU TOBITPS) 3 OJHOYACHUM MHOTO BIAHOBJIEHHSAM Yy MpOIleci
nuxaHHs. B pe3ynbrari yacTWHA TMOTJIMHAIOUYOI €HEprii 3amacaeTbecsl y XIMIYHUX
3B’A3Kax OPraHigHOi KUCIOTU. ['0JIOBHY Macy 30JIbHUX €JIEMEHTIB 1 a30Ta POCIUHU
BTATYIOTh y KPYrooOir B pe3ysibTaTi BTOPUHHUX MEPETBOPEHBb. 3arajibHUM MK
3aKIHYY€THCS BIIMUPAHHSM OpPraHiuHOl PEYOBMHM 1 MopToMacu (IIJICTHIIKA,
JETPUT, PEIUTKA TBApUH, TOIIO) Ta HOro MiHEpasi3all€lo, 10 BTATYETHCS Yepes3
penyleHTHHI OJIOK ISl SKUBIICHHS MPOAYIEHTIB. TpaHcopmarlisi B MOAATBIIOMY
BiIOYBa€ThCSA Yy TpoIecax pPOCTYy 1 JKUBIEHHS OpraHi3MiB, MNPUYIOMY KOXKEH
TpodiuHuil piBeHb 3a0esnedye HacTynHuUW. [lounHaOUUCh MEPETBOPEHHIM
COHSIYHOI €Heprii B mpoueci POToCuHTE3y y O10TUUHY €HEPrito BOHA Yepe3 TpopiuH1
3B’SI3KM MPOTIKAE B PI3HUX O10T€OLEHOTUYHUX MpoLecax, 3a0e3Meuyrour roJIOBHUN
MOKa3HUK (DYHKIIFOBAaHHS €KOCHCTEMH — KpPYrooOir pEe4YOBHH 1 TOTIKY €HEeprii.
Kosxen GioreorieHo3 BUKOHYE XapaKTepHY (DYHKIIIIO, IEPEPO3NOAUISIOUN O10TUUHY
eHepriro. OTKe, B OCHOBI BCi€l O10T€OIIEHOTUYHOT POOOTH BUCTYMAIOTh TPO(diuHi
3B’SI3KH, SIKI 00YMOBJIIOIOTH KPYT0OOIT 1 MOTIK €Heprii.

TBapuHu BXOAATH JO TETEPOTPOPHOrO OJOKY CHUCTeMHU: Oiompoghu, sKi
CTMOXXHUBAIOTh JKUBY Macy, MOPTOMACY SIK OPTaHIYHUX 3aJUIIKIB, canpompou, K1 ix
MiHepami3ytoTh. Po3monin pi3HMX TpoMIYHUX PIBHIB y CHCTeMI 1 MICIlE B HHUX
TBApUHHUX YTPYMOBaHb mpeacTaBieHo Ha puc. 10. [oTik eHeprii 3a yyacTio pi3HHX
300KOMITOHEHTIB BiA0YBa€ThCS B IBOX HampsAMKax. [lepimii HanmpsiMok cepeli eKOoJIoTiB
OJIep’KaB HAa3By MNACOBUCLKO20 TIOTOKY €HEprii, ¢ KOHCYMEHTHUH OJOK, SKWi
CKJIAA€THCS TOJIOBHUM YHHOM 3 PI3HUX CUCTEMAaTHYHHX TPYI TBAPHH, MPEICTaBICHUI
KOHCYMEHTaMU TEPIIOro MOpsIKY — gimogacamu (COKMBaYaMH KUBOT POCITUHHOL
MacH), MOTIM KOHCYMEHTaMU JPYroro HOpSAKY — 300¢azamu TEpLIOTro piBHS
(aBepTeOparodaramMmu — pi3HUMH TBapUHAMHU, K1 CIIOKHUBAIOTh PI3HUX O€3XpeOeTHHX:
KOMax, naByKiB YepBiB, TOIO); KOHCYMEHTaMH TPETHOTO TOPSAKY — 300(daramu
Jpyroro piBHS (XmKakamu, ab0 Mioaramu), 10 CHOXKHUBAIOTH 300€JIEMEHTH MEPIIOTO
1 Jpyroro MOPSIKY I(OHcyMeHTlB KOHCYMEHTAMHU YETBEPTOTO MOPSAKY — pi3HI
napa3uTapHi OpraHi3Mu, sIK1 Mapa3uTyIOTh Ha TBAPUHAX.
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Jpyruii HampsiMOK — OdempumHui, ab0  pedyyeHmHul
IpENCTaBICHUH TBapUHAMH, AKI MPUIMAIOTh aKTHBHY y4acTh y PO3KJIai 3aJMIIKIB
OpraHiqyHoi PEYOBHHHU — TOOTO MEPTBOTO MOKPUBY — MOpPTOMAacH (TiJICTUIIKA, KaJIaH,
3QJIMIIKA TBApUH, IX €KCKPETOPHUH Omaf). 300€IEMEHTH IbOTO PEAYLIEHTHOTO OJIOKY
pa3oM 3 MIKpOJECTPYKTOpaMU dYepe3 ACTPUTHUH TMOTIK eHeprii 3a0e3medyroTh
CTEIIOBUM, JYTOBUM YU

MIHEpaTi3alifHUA TIPOIEC, IMIBUAKICTH SIKOTO OOYMOBIIIOE
JIICOBHM KpyrooOir pe4oBHH 1 TIOTIK €HEpPTii B O10reo1eHO3].

ABEPTEBPATO®ATH

FO00KOHCY MEHTH

DITOKOHCYMEHTH

DITO-
DITODATU ITAPA-
3UTHU

KOHCYMEHTH \

N\

PEJIYLIEHTH

CAITPODATU MIKPOBOLIEHO3 DITOPITH

|

| A

MOPTOMACA

[

ITPOJIYILIEHTH

MIKPOBO-
ABTOTPO®H

/ // DITOABTOTPODU

Puc. 10. CxemaTnyHe 300pa’keHHs1 B3a€EMOBIAHOCHH (YHKUiIOHANBHUX TpodiuHux
€JleMeHTIB B €KOJIOriuHiii mipamiagi B Ha3zeMHoMy OioreoueHo3i i micue 300ueH03a B

3a0e3ne4YeHHi MOTOKY 0ioTHYHOY eHeprii

I-V — tpooiuHi piBHi B macoBucbkomy noroui eneprii, VI — nerpitTauii, abo pexyueHTHHI

TpOiYHMIT MOTIK eHeprii.

bionoriyanii kpyrooOir pedyoBMH 1 OIOTMYHMIM TOTIK €Heprii SBJISIOTH COOOHO
Tpodiunmii 1uKna (puc. 11). bioreonieHo3 MOXXKHa OXapaKTEpU3yBaTH SIK CUCTEMY, JI€
BIIOYBA€THCS PO3MOJMLIT €HEprii 1 PeYyOBMH Ha 11 TOCHIIOBHUX PIBHSX, a TaKOX
3HaYHUMHU MOTOKAMHU LIMX BEIMYUH, SIKI TPAHC(HOPMYIOTHCS 3 OAHOTO PIBHS HA IHIIHIA.

i BenmuurHU pO3PI3HAIOTH €EKOCUCTEMH OJTHY BiJ OJTHOI.
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ﬁ DITOGATH
(KOHCYMEHTH) 110 TTOPSIKY
3EJEHT POCITHHA
(IPO/IVLIEHTH)

300PATH-ABEPTEEPATO®ATH
(KOHCYMEHTH) 2-T0 MOPAJKY
PO3YHHHI PEYOBHHH

TBAPHHH-
CAITPO®AIH

PEQVIIEHTH 300DATH-MIODATH
MIKPO- (KOHCYMEHTH)
OPTAHI3MH

Puc. 11. CxemaTtnune 300pakeHHsi poOJi TBApHH B LHMPKY.Isuii eHeprii Bcepeaei
HazeMHoOro Gioreoueno3y (3a JK. Jlene, 1975)

Puc. 12. YiaraibHeHa CnpoueHa cxeMa NoToKy eHeprii B Ha3eMHiii exocucTemi (MacmTadn
YMOBH)

E — enepris nornunanus, BE — Brpara eneprii, AE — acuminboBana enepris, IT — npomyxuis,
EJl — 3arpartu eneprii Ha auxanns, BII — 6iomaca nponyuentis, B® — 6iomaca ¢itodaris, b31-
6iomaca 300¢ari nepuoro pisus (eHTomModaru, Bepmedarn, apaxuodarn Toumo), b32- Giomaca

300¢ariB apyroro piBHa (Miodparn), BC — 6iomaca canpdaris, MM — MmopTomaca (MepTBa
opraniuna maca), IIIIE — nacosucekuii notok exeprii, AINNE — nerputHuii notik eHeprii.

UactrHa eneprii, (ikcoBaHOi Jii BHPOOHHUIITBA OPraHivyHOI PEUOBUHU a0O0
3arajbHOI MPOJYKIIii, PO3CIFOETHCS B MPOIECT TUXaHHS a00 HE BUKOPHUCTOBYETHCA.
Enepris, sika 3aiummaeTbcsi — Tak 3BaHA YKMCTA TPOMYKILS,, MOXKE BUKOPHUCTOBYBATHCS
KOHCYMEHTamMH (KHMBa O10JIOTIYHA TPOMYKIIiS) 1 pemylieHTaMy (OpraHiuHi PelITKy) i
CKJIaJa€ MPUOJIN3HO MOJIOBUHY 3arajibHOI MPOIYKITi (puc. 12).

[TopiBHSITPHA XapaKTEPUCTHUKA EKOJIOTIYHHMX Tmipamig Oiomac 1 eHeprii
BIJIPI3HSAETHCS MK COOOIO 3a MOKa3HUKAMM, aJie BiJI3EPKATIOI0YH 3araJIbHUH MPOIEC
Kpyroooiry 1 motoky eneprii (puc. 13). B 000x Bumagkax criBBiJHOILIEHHS O0ioMac i
MOTOKY €Heprii, BijoOpaxkairoun TpodiuHi PiBHI, 3aBXIU OyAe 3BYKYBAaTHUCH
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JIOBEPXY BiJ IPOIYIICHTHOI OCHOBH 32 YMOBOIO BpaxXyBaHHS YCiX JpKepen TpohiaHOoT
MacH 1 €Heprii B CUCTEMI.

Haeneni mnpukimamu pomi  Tpodiku TBapuH vy  (OpMyBaHHI  PI3HHX
(YHKIIOHAILHUX OCOOJMBOCTEH, OCOOJMBO THX, $KI BIUIMBAIOTh HA CTPYKTYPHY
oprasizaiiito 1 (QyHKII0 B CHCTEMI, MPUUHATO HA3UBaTH CEPEIOBHUIICTBIPHOIO, ab0
CEepEIOBUILIETICPEY TBOPIOBAITLHOIO TisUTBHICTIO TBapWH. [lepeTBoprorodn cepeIoBHIIIe,
TBAPHHHU TIEPIII 32 BCE CTBOPIOIOTH YMOBH JJISi CBOTO OCOOMCTOTO iCHYBaHHS, IO B
KOMITIEKCI 3abe3redye (OpMyBaHHS €KOJIOTTYHMX YMOB, 3[aTHUX 33JJ0BOJIbHUTH
€KOJIOTIUYHI yMOBM 0araTbOX pOCIMH, TBapuH 1 MiKpooprauiamiB. B pesynbrati
CYMICHOTO €BOJIIOLIHHOIO PO3BUTKY II€ MPH3BOAUTH 10 (OPMYBAHHS OCOOIMBHUX
OI0TMYHUX 3B’SI3KIB  — KOHCOPTUBHMX, TPAHCOIOTHYHMX, OlOT€OIEHOTUYHHUX,
MDKOIOT€OIICHOTUYHNX 1 HaBITh TPAHCKOHTHHEHTAIBHMX, a00 TpaHCOKEAaHIYHUX (pHC.

14).

I 3,=1,5
P=5
3, =11
=37
[1=810
3,=21
3,=382
P=5060
D=3368

I1=20810

Puc. 13. CxemaTnune 306paxenns mipamian 6iomac (I) i eneprii (II) B exocucTemi o3epa (3a
Onymom, 1982).

Biomaca BupazeHa B I Cyxoi peuoBHHH Ha 1 M? , eHeprisi — B KKaJIl HA M* 3a piK.

II — nponyuentn, P — penyuentn, ® — ditodaru, 31 — 300daru nepiuoro tpodiunoro pisHs, 32 —
300(aru Jpyroro TpohivHOro piBHsL.
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BIOTUYHMI
TMOTIK
EHEPT i

TEOJIOTTYHUM
KPYT'OOBIl"

TMPOAYKLIIMHMIA

BIOTUYHUI
KPYTOOBIl"

IMPOLIEC

BIOJIECTPYKLIA IPYHTOYTBOPEHHS

PEIPOJTY KLIFHMIA
TPOLIEC _
[MPOAYLIEHTIB

BIOTUYHI
3B’ SI3KU

TPAHCOOPMALLS
OPI'AHIYHOT
PEYOBHHU

CAMOOYUIIEHHS

CEPEJIOBHUILIIA

Puc. 14. Cxema y4yacTi TBApUH y roJioBHUX (yHKUIOHAJIBHUX NMPOSIBJIEHHSAX €KOCHCTEM SIK
B iCTOPiYHOMY TaK i B Cy4acHOMY 4acoBOMY mHpocTopi ¢opmyBaHHsI (iZHKO-XiMi4HOrO,
JaHAWAPTHOrO i 6i0JIOriYHOr0 peskuMy Ha NJIAHETI.

TakuM 4YWHOM, 300LEHO3 B LUIOMY $K KOMIIOHEHT CHCTEMH, CIOPIAHEHI
(ayHICTMYHI YIPYNOBaHHS 1 OKpEeMi YHMCIEHHI BHIM SIK €JIEMEHTH CUCTEMH, €
BOKIUBUMH  CTPYKTYPHO-(QYHKIIOHAILHUMHU  TIAPO3ALIaMM B Opraizarii
PI3HOMAaHITHUX €KocucTeM 1 Oiochepu B 1utoMy. Pi3HOMaHITHI iX €KOJOTiYHi,
€TOJIOT14Hi, (P1310J10r0-010X1MIUH1, IOKOMOITIIHI 0COOIMBOCTI OOYMOBIIIOIOTH BCEOIUHY
010reoleHOTHYHY pOOOTy Ppi3HUX OJOKIB CHCTeM, €KOCHUCTeM 1 Olocdepu,
3a0e3neuyroud SIK B ICTOPUYHOMY, TaK 1 B CY4YaCHOMY 4YacOBOMY IPOCTOpI
dopmyBaHHS (i3UKO-XIMIYHOTO, JJaHAMA(THOTO 1 610JIOTTYHOTO PEKUMY Ha IJIaHETI.
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4. KJIACUDIKALIA CEPEJOBUIIETBIPHOI JISLJIBHOCTI
TBAPUH

BaxynBoro J1laHKOIO B TPOSIBICHHI (PYHKIIM €KOCUCTEMH € CTBOPEHHS 1
bopMyBaHHSI €KOJIOT1YHOTO CEepEeIOBUINA IS OaraThb0X KOMIIOHEHTIB (iTO-, 300- 1
MIKpOOOIIEHO3Y. Le TaK 3BaHa CEpelIOBUIICYTBOPIOBAIbHA abo
cepeoBUIlETIepeyTBOPIOBaIbHA (PYHKIIIA. KOXKeH eleMEeHT 30011eHO3y MPU CBOEMY
ICHyBaHHI Ta peaii3amii Ccrmoco0y >XUTTS MPHUCTOCOBYE CEpeNOBHINE ] cebe,
3a0e3Meuyloun SK 3araJlbHUN MPOIIeC YTBOPEHHS a00 MEepEeyTBOPEHHS CEepeAOBUIIA
Tak 1 MIATPUMAaHHA Horo icHyBaHHA. LluM Takox 3a0e3MedyroTbCs CHpPUATIUBI
€KOJIOTIYHI YMOBU Jig 0aratbOX IHIIUX EJIEMEHTIB 300II€HO3Yy, (DiTOIEeHO3y Ta
MIKpOOOIIEHO3Y, CIOPUSIOUYM YTBOpPEHHIO Oarartoro OiopizHoMaHiTTa. OTXE ydacTh
TBapUHHUX OPraHi3MiB B PI3HUX MPOSBICHHAX (QYHKIIH EKOCUCTEMH TiCHO
MOB’s13aHa 3 1X CepPeIOBUILIECYTBOPIOBATIBLHOIO AISUTHHICTIO.

3riIHO 3  KOHIIEHIIEI0 MO3ATYHO-IIMKIIYHOT  OpraHizaiii eKOCHCTEM,
OIOIICHOTUYHUN TIOKPUB € 1€papXi€l0 BHAOBHX 1 MOMYJAIIMHUX MO3aiK
TaKCOHOMIYHUX yTpymnoBaHb. MeXaHI3MOM, SIKHI IHTETPY€E II0 PI3HOMAHITHY
MO3aiKy 1 cpuuuHs€ (OopMyBaHHS OI0TUYHOI CKJIAJOBOI €KOCHUCTEM SIK BUIOBHUX
MHOXXHHHOCTEH (CYKYIHOCTI), BHUCTYNAa€ BHUIOBE KHUTTS HaWOUIbII MOTYTHIX
CepeloBHUIIETIEPEYTBOPIOBaUiB-edighikamopis, i KIIIOUOBUX BUJIB. KitouoBl BUAM
BXKHMBAIOTBCA B 3HAYEHHI — HaWOUIbII MOTYTHI CEpEIOBUIICYTBOPIOBAYI.
CepenoBuilienepeTBOPIOIOUNM e(PEKT KIFOUOBUX BU/IIB BU3HAUAETHCS 1X KUIbKICHUM
PO3BUTKOM 1 CHOPSIMOBAHOCTI J1I0YOr0 BIUIMBY. 3MiHU a0lOT€HHOTO 1 010r€HHOTO
CEpEeIOBUILA KIOYOBUMHU BHAAMH 3a0€3ME€UyIOTh CTIMKE ICHYBaHHS MIJJIETINX
BUJIIB (accekmamopig). KiltouoB1 BUIH 1 YTBOPIOIOTH PI3HOMAaHITHI (DYHKIIOHAJIBbHI
TpyIy TBApHUH.

Ha ocHOBI pi3HMX TPOSBICHb CHOCOOIB JKUTTS, IO BHU3HAYAETHCS
KOHKPETHHUM MICIIEM MEIIKaHHs, JOOyBaHHAM 1Ki, OOJaJHAHHSIM CXOBHII, THI3,
THI3JIOBUX KaMep, MPOCTOPOBUX TMEPEMIIlleHb TOIIO, BHUIUIAIOTH 4 THIH
CEPEOBUIIICYTBOPIOBAIBHOI ~ JISUTBHOCTI  TBApUH 3  HACTYNMHHMH  KJIACAMU:
TpoiuHUii T TISTIBHOCTI — 3 NOJNCUBHUM 1 6UOLIbHUM KIACOM; MeXaHIYHUI THI
— 3 puroyum KJIacoM 1 6UmMONHUM KIIAaCOM, KOHCTPYKTHUBHMMA THIN — 3 0)0igHUM 1
0eCmpyKmueHO-CMeopIO8albHUM KJIacoM 1 MirpamiiHud — 3 mpaHcmicusHo-
enio30MUYHUM 1 MPAHCMICUBHO-PO3NOBCIOONCYBAILHUM KITACAMHU.

3aranpHa cxeMa Kiacu@ikamli  cepeJOBUIICYTBOPIOBAIBHOI  ISUIBHOCTI
TBApUH 3 JeTali3alli€ro BCiX 1 0co0IMBOCTEeN MoKka3aHa Ha TabiI. 1
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Tabnuys 1

3arajgpHa Kiaacudikaiisi cepeI0BHIIEYTBOPIOBAJIbHOI TiSIJIbHOCTI TBAPUH

Tun cepeno-
BHILICYTBOPIO-
BaJIbHOIL
TISUTBHOCTI

Kitac mistmeHOCTI

Bun mistibHOCTI

["onoBHi1 popmu ydacTi B
YTBOPEHHI Ta IEPETBOPEHHI
cepeIoBHUIIA

1

2

3

4

Tpodiuamii

CrnoxxuBuuii

Bunyunnit

Bunyuenns Giomacu, i 3MiHH,
TIEpBUHHE PO3KIIaIaHHS,
YTBOPEHHS MEXaHI3My
rOMEOCTa3y

Tpodiuno-
(hopruHmii
(pO3MOBCIOIKY-
BaJIbHUI)

Crpatudikariss B  opraHax
TpaBJICHHS AT,
PO3MOBCIOJKEHHSI B CHUCTEMI 1
YTBOPCHHS POCITUHHUX
acorari

Bunineumii
(MeTaboIuHuIA)

Exckperopnmii

Hangxomxenasa
OpraHiKOMIHEPAJTHLHUX PEYOBHH,
30aradyeHHs IPYHTY KOMIUIEKCOM
NPK, KaTasi3aris
MIHEpaTi3allifHOr0  TIPOIIECy,
dhopMyBaHHS XIMIYHHX i
(b13UYHUX BIIACTUBOCTEN IPYHTY,
IHTEeHCU]IKaLlis 010JI0TTYHOT
aKTMBHOCTI IPYHTY. 30arayeHHs
canpotpoHOi (ayHH, ydacTsb B
YTBOPEHHI MEXaHI3MiB
CAMOOYHCTKA  TIPYHTIB  BiJ
TMIOJIFOTAHTIB

CeuoBUILIBHUN

HaaxomxkenHss B IpyHT a3ora i
MiHepaJIbHUX PEYOBUH

I"'azoBuaLILHUIT

HanxomkenHss B ekocucremy
BYIJIEKHCIIOTO Ta3y, METaHy,
CIPKOBOJIHEBHX CIIOTYYCHb

PenponykruBHui

OnnroBajabHO-
3aIlTLIHAN

OnuieHHs1 pOCIIvH

JlecTpyKTUBHMIA
(pyiiHIBHHIA)

[ pynTOpyiHiBHMI

M1 ACTHJIKHA 1

apiB IPYHTY.
Mach MII3E€MHOIL

ITopymenns
BEPXHIX
3MEHIICHHS
puzochepu

JlepeBopyiHIBHUI

[Tpoknaaka CTBOJIOBUX 1
T IKOPKOBUX XOJIIB.
[TopymieHHST CTBOJIOBOTO OJIOKY
JIEPEBOCTOIO

MexaHiyHuii

Puiinunn

[IpoHukHuM

TBEPAOCTI 1

IPYHTIB,
BOJIOTOCTI,

3MEHIIIEHHS
MIUIBHOCTL
30UIbIICHHsIaepallii,
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Tum cepeno-
BHILICYTBOPIO-
BaJILHO1L
TISUTBHOCTI

Kitac mismpHOCTI

Bun mistibHOCTI

['omoBHi Gopmu yuacTi B
YTBOPEHHI Ta IEPETBOPEHHI
cepeIoBHUIIA

1

4

BOJIONPOHUKHOCTI, 3MIHH
TEePMIKH, (POPMYBaHHS XIMIYHUX
BJIACTUBOCTEN TIPYHTIB, Karai3
XIMIYHUAX MIPOIIECIB,
1HTeHCHDIKAITis 010JI0T1YHOT
aAKTUBHOCTI TPYHTIB,
30UTbIIEHHS. OlOPI3HOMAHITTA 1
nepedynoBa  (PyHKIIOHAIBHOTO
CKiIamy 0ioTh

Bunochuit
(TepeBiaKIaTHHI)

Bunoc Ha TIOBEPXHIO
ITTMOMHHUX TOPU3OHTIB IPYHTIB 1
MiATPYHTOBOTO MaTtepiainy,
3MIIIEHHS! PI3HUX TeHETUYHUX
PIBHIB IPYHTOBOTO IOKPHBY,
YTBOPEHHSI €JIEeMEHTIB HaHHO- 1
MIKpO-penbedy,
CTPYKTypyBaHH:A TpYyHTY,
TIEPEPO3MOIIT BOJIOTH, MiTparlis
XIMIYHHX €JIEMEHTIB,
30arayeHHs  BEpPXHIX  IIMapiB
JIETKO PO3YNHIOBATEHUMH
CIIOJTyKaMH, YTBOPEHHS
CBOEPITHUX  CEPEAO-BHII IS
ICHYBaHHS TI€I0300TH

PoznymyBanbamii

[lepeminryBanHs BepXHiX IMIapiB
IPYHTY, TEPEMIIIICHHSI TyMyca B
OUIbIl TIMOMHHI TOPU3OHTH,
nepeMilllyBaHHS ~ IPYHTY 3
IT1JICTAJIKOIO, EKCKpEITIsIMH,
POCIIMHHICTIO. [IpuckopenHs
npoiieca MiHepatizarii,
M1 IBUILIEHHS CTYIICHIO
010JIOTIYHOT aKTUBHOCTI IPYHTIB,
nepedynoBa  (QYHKI[IOHATBHUX

IpyI IPYHTOBOI payHH

Buronrysansauii

I naioBuit

VYrinpHeHHS IPYHTOBOT'O
MOKPHBY, 3MEHIIICHHS aeparlii,
Nepepo3no/Iiyl BOJIOTH B IPYHTI,
3HIDKEHHS  BOJONPOHUKHOCTI,
Mareparisi TpaB’sSHOTO MOKPUBY
1 TIJCTUIKK, 3MIHK O10JI0TTYHOI
aKTHBHOCTI IPYHTIB

CranHo-

Ilopymienns 1 ICTHITKA 1
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Tum cepeno-
BHILICYTBOPIO-
BaJILHO1L
TISUTBHOCTI

Kitac mismpHOCTI

Bun mistibHOCTI

['omoBHi Gopmu yuacTi B
YTBOPEHHI Ta IEPETBOPEHHI
cepeIoBHUIIA

1

3

4

MepeMiCHUHN

IPYHTOBOTO
Ilocunenus

BUBITPIOBAHHS 1
YIIUIbHEHHS] IPYHTY

MIOKPUBY.
MIPOIIECIB
epo3ii,

CKOOUIIHUI

VYiieHeHHS 1 pyHHYBaHHS
IPYHTY, 3HUILICHHS TpaB’SHOTO
TIOKPUBY, HAKOTIMICHHS
TpohoMeTaboIITIB

MexaHi4Huii

BurontyBansHui

byniBawmit

JIirBumHum,
JIITBOBUIA

I JICTHIIKH,
VILTEHEHHS
mapy  TpyHTy,
3HU)KEHHS THTEHCUBHOCTI
XIMIYHHUX TIPOIIECIB.
HanxompkeHHs B IPYHT BUAUICHD
IIKIPHUX TIOKPUBIB TBAPUH

[Hopyienns
HE3HAYHE
BEPXHBOTO

KonctpykTu-
BHUI

BbyniBawMit

['ui3no0yaiBHUI

[lepemimieHHsT  POCIMHHOTO 1
TBAPUHHOTO Marepiaiy,
YTBOPEHHS MEXaHI3MiB,
MIKEKOCHCTEMHHUX 1
MDKIapLETSIPHIX 3B’SI3KIB,
iHpopMaIliiiHa posib, YTBOPEHHS
crenu(igHOrO0 CepeIOBHINA IS
ICHyBaHHsI ~ 0araTbOX  BUJIB
TBapyH

I pyHTOKaMEpO-
OymiBHHIA

YTBOpEHHSI MiI3eMHHUX Kamep
pi3HOTO NpU3HAYEHHS —
THI3JIOBUX 1 KOPMOBHUX KOMOp.
Konmnenrpartis 3HAYHOIL
KUJTBKOCTI dbiTomacu.
Penponyxkiiitna pOIIb.
YTBOpeHHsSI cepeno-BUILA IS
3HAYHOI KUIBKOCTI BH/IIB
nenodayHu

JlecTpyKTHBHO-
CTBOPIOBAJIHUI

I pyHTomecTpyk-

TUBHUU

[lopymieHHss BepxHIX IIapiB
IPYHTY 1 TACTHIKA. 3HUIICHHS
3HAYHOI KUTBKOCTI pu30ochepu.
CripustHHST  JTICOBITHOBJICHHIO 1
BIITBOPEHHIO TpaB’sTHOT
POCITMHHOCTI. dopmyBaHHS
Gbi3nvHuX 1 XIMIYHHUX
BJIACTUBOCTEH IPYHTIB

HepeBonecTpyk-

TUBHUU

[opyiennst BHYTPILIHBOT
YaCTUHM  POCIMH, 3HUIICHHS
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Tum cepeno-
BHILICYTBOPIO-
BaJILHO1L
TISUTBHOCTI

Kitac mismpHOCTI

Bun mistibHOCTI

['omoBHi Gopmu yuacTi B
YTBOPEHHI Ta IEPETBOPEHHI
cepeIoBHUIIA

1

4

KaMO1aJTbHOTO mapy.
3MeHIIEHHS HPOAYLIIHOTO
nporiecy, MPUCKOPEHHST BHIIATY
JIEPEBOCTOIO 1 YarapHUKa

JymuiocTBoproBa-
JIbHUM

YTBOpPEHHS IIHUPOKOi  Mepexi
Iynen, sIKi BUKOPUCTOBYIOTHCS
K CBOEPLAHI CEpeloBHILA IS
PETPOIYKIlii 3HAYHOI KUTBKOCTI
nraxiB 1 CCaBIIB 1 ITOCEJICHHS
PI3HUX 0e3XpeOeTHHX 1 KaKaHiB,;
3arajoM CIIPUSIOTH 301IBIIICHHIO
010pI3HOMAHITTS

Mirpauiiiauii

TpaHcmicuBHO-
eMi300TIHHUIA

TpancmicuBHO-
Mapa3suTapHUI

[Tommpenns rapasu-TapHuX
oprauidmiB. Ilepenic  pi3HuX
€KTO- 1 CeHAONapasuTIB Ha
3HAYHIA BIJACTaHI 1 YTBOPEHHS
napasuTap-HUX 3B SI3KIB MK

KOHTHMHCHTaMM

TpaHcMmicuBHO-
THpEeKIINHIN

[Tommpennst
XBOPOO.
TpaHCKOHTUHEHTATILHUM MEPEHIC
3arpO3JIMBUX B EMI300TIHHOMY
BIIHOILICHH1 BIPYCIB

THQEKITITHIX

TpaHcMicuBHO-
PO3IIOBCIOIKY-
BaJIbHUI

3o0hopuuHuit

Ilepenecenns 1KpH puo,
36MHOBOJHUX 1 S€Ib JCIKUX
TiIpoOIOHTIB B Pi3HI  BOJHI
CHCTEMH B MEXaX KOHTUHEHTY 1
3 OXOIUIEHHSIM pi3HUX
KOMITOHEHTIB. VyacTh B
dbopmyBaHH1 OlOpPI3HOMAHITTS B
MITYy4HO  CTBOPEHUX  BOJIHHUX
cUCTeMax

ditopopruHmii

HACiHHA 1
JIOTIOMOT'OFO

Po3noscroxeHns
pI3HUX  STIA 3
30BHIIIHIX MOKPUBIB i
CIIO’KUBAHHUX TPOQiKOIO.
VYTBOpPEHHS PI3HUX POCIMHHUX
yIpynoBaHb B PI3HOMaHITHUX
maHamadTax ~ Ha  3HAYHOMY
TEPUTOPIATLHOMY NPOCTOP1
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5. KITACHDIKALIA YYHACTI TBAPUH Y ®YHKIIAX EKOCUCTEM

CepenoBuILIETBIpHA ISUTbHICT TBAPUH € TUM €KOJIOTIYHUM (DYHIAMEHTOM, SIKUN
00OyMOBIIIOE y4acTh TBapUHHHUX OpraHi3MiB y (YHKIIIOHYBaHHI SIK €KOCHCTEM, TaK 1
Bciei Oiochepu. BB pi3HUX THITIB CEPEAOBUILETBIPHOI ISUIBHOCTI TBapuUH Ha
dbopMyBaHHS OJIOKIB CUCTEM, KOMITOHEHTIB 1 €JIEMEHTIB, SIKI BUKOHYIOTh P13HOMAHITHY
010reoleHOTHYHY POOOTY, TPEJCTaBIsIE COOOI0 OCHOBY JUIS CHUCTEMATHKH ydacTi
300€JIEMEHTIB Y (DYHKITIOHATBHUX MPOSIBICHHSIX CHCTEMH.

Haii0inpimn n1ir090i0 cuiloro, sika 3 OJHOTO OOKy 3abe3ledye yMOBU ICHYBaHHS
BUJY, a 3 APYroro — oOyMOBIIIO€ Maiike BCl (DYHKIIIOHAJIbHI MIPOSIBICHHSI CUCTEMHU, €
TpodIYHWIA THIT CEPENOBHUINETBIPHOI misutbHOCTI. llelt Tum oxorumoe Bci BUAA
TBApUHHHX YTPYHOBAHb 1 € HAMOLIBIIT MACOBUM.

CrnoxuBua JISUTbHICTD (hayHICTUYHUX YTPyMOBaHb CHpusie (JOpMyBaHHIO BOCHMHU
TUMIB (PYHKIIIOHAJILHOTO MPOIECY B CUCTEMI (TIPOTYIIIHHUMN, 3aXUCHUM, EHEPTeTUYHUH,

KPYTOOOIYHHIH, 3B’3KOYTBOPIOBAJIbHUIA, PO3MOAUTEHUM, peMeTiaIiitHuiA,
€MI300TUYHUIN); BUALUIbHA — YOTUPHOM (MIPOAYKTUBHUM, 3aXHUCHUM, KPYrOOOiYHUH,
IPYHTOYTBOPIOBAILHUM).

Cepen MEXaHIYHOTO THITY CEPEOBUIIICTBIPHOT ISUTBHOCTI HAWOUIBII BIUIMBOBUM
€ pUIOUMil Kiac BIUIMBY. BiH 311HCHIOIOTBCS PI3HUMH I'PYHTOBUMH €KOJIOTIYHUMHU
dbopmMamMu TBapuH PIZHUX CUCTEMATHUYHUX TPYI, sIKi CBOI TPO(DiyHI 1 JIOKOMOTOpPHI
GYHKIIT TPOSBISAIOTH PUIOUOIO0  JISUIBHICTIO, 110 3a0e3leuye MPOyKTUBHUM,
IPYHTOYTBOPIOBAJILHUH, 3aXUCHUMN, peMeTIIalliiHUI 1 BC1 BUIU KPYTOOOITy.

Cepen BHKOMHOI JISUIBHOCTI 3HAYHY pOJIb BIJICPa€e CTagHO-TIEPEMICHA 1
CKOIHUIIHA, SKA MOCUJIIOE 10 Tpo(pIyHOI 1 OCOOJMBO BUIUIBHOI AISUIBHOCTI 1
300X0pii, 3a0e3Medyrour pO3MOAUIbHY, 3B’SI3KOYTBOPIOBAIBHY 1 PENPOIYyKTHUBHI
¢yakuii  cucremu.  KOHCTpYKTMBHMI TN — JISJIBHOCTI  TOB’SI3aHUM 3
3B’SI3KOYTBOPIOBATBHOIO 1 PO3MOAUILHOIO (DYHKIISIMH 1 CTBOPEHHUMH TOIIYHOTO
cepeloBuIIa Ui 0araTb0X TBApPUHHHUX OpraHi3MmiB. MirpariiiHuii TWI Tepin 3a BCe
BiZirpae 3HAYHy poJib B (HOPMYBaHHI MUIIXIB IMPKYJSIT 1 PO3MOBCIOIKCHHS
napazuTapHuX 1 THQEKIIHHIX 3aXBOPIOBAHb.

Bei Buam yuacti TBapuH B (YHKIIIOHAJIBHINA CHUCTEMI MOXKHa BIIOOpa3UTH
HACTYIMHOIO KJlacuikaiiifHow cxemMoro (Tad. 2).

HaBenena Kiacuikaris PI3HHX BH/IIB, KJIac1B 1 THUIIIB
CepeOBUIICYTBOPIOBATIBLHOI UM CEPEOBUILENIEPEYTBOPIOBATILHOL MISTTBHOCTI TBApHH,
gKa B KIHIIEBOMY IMIJCYMKY TpPaHC(OPMYEThCSI B MPOSIBICHHS PI3HUX (PYHKLIN
€KOCHCTEM, CBIAYUTH IMPO CIOPITHEHICTh BUKIMKY CEpeAOBUIICYTBOPIOBAIBHOI
(GyHKLIi B OprafizamiifiHiid CTPYKTYpi CHCTEM Ha [0 PI3HUX EKOJIOTIYHUX 1
CHCTEMaTUYHUX TPYH TBAPHH.
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Tabnuys 2

Kaacudikanis yyacri TBapuH Y yHKIIOHYBAHHI €KOCHCTEM

OcHOBHI TUTTH
(YHKII10HAJIBHOTO MTPOLIECY

Buam yuacTti TBapuH y nposiBi
(GyHKLIN cucTEMaMu

3a paxyHOK SIKO1 cepe-
JIOBUILIETBIPHOI MISITBHOCTI

1

2

3

[IponymuiitHuit

CripusiHHs YTBOPEHHIO
MEPBUHHOI MPOTYKIIIi

dopuyHa AiSUTEHICTh

YTBOpeHHs BTOPUHHOI1
TIPOTYKIIi1

Crio>xuBua JISUTBHICTH

TPO(IYHOTO TUITY

YTBOpeHHSI KOPMOBOI 0a3u At
300(ariB

CroxxuBua ISUTBHICTD

TPO(IYHOTO THITY

[nTrencudikamis
MIPOAYKTUBHOCTI aBTOTPO(IB

Buninsha ISUTBHICTD
TpopIUHOrO  THIly;  pHUWHA
JUSUTBHICTH MEXAHIYHOTO THITY

BinrBoproBasibHui
(penpoayKIiiHuI)

3arutiTHeHHS aBTOTPOQHOT
YaCTUHU CUCTEMH (OMIJICHHS)

CrioxkuBunii 1 GopuyHMiA BUA
JUSUTBHOCTI TPO(14-HOTO TUITY

['eHepatuBHE  PO3MHOKEHHSI
aBTOTpO(iB

CragHo-TIepeMicHa JisUTBHICTh
MEXaHIYHOTO THUITY i
300(hopuyHa — MIrpaniiHoro
THITY

XiMiuHa cTpaTudikaris
HACiHHS aBTOTPO]iB

Cro)xuBua 1 BUJIIbHA
JUSUTBHICTD TPO(IUHOTO TUITY

BereratuBHe  pO3MHOKEHHSI
aBTOTpO(iB

Tpodiuna mismeHICTH. PuitHa 1
BUTOITYBaJIbHA JISUTBHICTD
MEXaHIYHOTO THUITY

YTBOpEHH: YMOB JUTS
PO3MHOMEHHSI TeTepoTPOdHOI
YACTUHU CHCTEMHU

KoncrpykrtuBna i
JISUTBHICTD

puiiHa

Kpyroo0irosuit

[nTencudikamis 61010rYHOTO
KpYroo0iry peuoBuH

BunineHa — gisutbHICTE  TpO-
(biuHOTO THITY, MPOHU-3YIOUHIA
1 BUHOCHUM BUAM  PHIHHOL
TISUTBHOCTI

[HTeHcudikaiis TeoNOriYHOTO
KpPYroo0iry peuoBuH

[IpoHusyrounii 1 BHHOC-HUU
BUIM PUIHOI TISTTLHOCTI

Eneprernunuin

3axuCT PEayKIIHOrO OJOKY
CHCTEMH

CnoxxuBua 1 BUJIy4YHA
TSUTBHICTD KOHCYMEHTIB
Jpyroro Tpo(iuHOTO piBHS

3axucT BIZITBOPIOBAJILHOI
¢ynk1ii aBToTpodiB

Puiina  misIBHICTB Mexa-
HIYHOTO TUITY

Tpancdopmartis 010THYHOT

€Heprii B CUCTEeMI

Tpodiunuii THI AisIB-HOCTI

VY4acTs y
EHepreTUYHOMY
cucremMi

3arajibHOMY
moromi B

Tpodiunuii THI AisIB-HOCTI

3axucHuit
(romeocTaTUYHUIN)

3axuct aBTOTPO(HOTO
KOMIIOHEHTA CHUCTEMHU

CrnoxxuBua i BUTYYHA
TUSTTBHICTh  TPO(IUHOTO  THITY
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OCHOBHI TUITH
(YHKITIOHATIBHOTO TPOLIECY

Bunu ygacti TBapuH y nposiBi
(GyHKLIN cucTeMaMu

3a paxyHOK SIKOT cepe-
JIOBUIIECTBIPHOI JTISUTBHOCTI

1 2 3

KOHCYMEHTIB Ipy-Toro
TpO(IYHOTO PIBHS

3axuct rerepoTpodroro | CrioxkuBua 1 BUJTYYHA

KOMITOHEHTa CUCTEMU TISUTBHICTD KOHCYMEHTIB
TPETHOr0 TPO(PIYHOTO PIBHS

BHuytpimHbocucTEMHUI Tpodiunnii TUN JISUTB-HOCTI

PO3MOILT OpTaHIvHOl | CTaTHO-TIePEMICHUN BUJT

PEYOBUHU MEXaHIYHOTO TUITY JISUIBHOCTI,
OymiBHUI BUJI
KOHCTPYKTHUBHOTO TUITY
JISUTBHOCTI

MixekocucteMHuid  po3noAlt | TpopiuHuil TN  AiSIb-HOCTI

Poznogineamit OpraHivYHOI PEUYOBHHH CTaJIHO-TIEPEMICHUIA BU]I

MEXaHIYHOTO THITY JiSUTbHOCTI,
OymiBHUI BUJI
KOHCTPYKTHBHOTO TUITY
JUSUTBHOCTI,  300(DOpHYHUM 1
diTodopuuHuit BUTU
MITpaliiHOro  TUMY  JisUlb-
HOCTI

®dopmMyBaHHSI KOHCOPTHBHHX | TpodiuHuii 1  KOHCTPYKT-

3B’SI3KIB THBHUH  TUIIH  JISUTBHOCTI,
TONIYHUI PO3MOILT 300~
KOMITOHEHTIB

VYTBOpeHHsI CiHy3labHUX 1| TpodiuHMil 1  KOHCTPYKT-

MapLEIAPHAX O10TMYHMX | TUBHUM TUMH AISTTBHOCTI

3B’SI3KIB

3B’A3KOYTBOPIOBAJIbHUI

BioreoreHoTHYHI 3B’ SI3KH
11

Bci Bumu cepenoBuiie-TBipHOi
TISUTBHOCTI

MIiKEKOCUCTEMHI 3B’ I3KU

Tpodiunmii, KOHCTPYKT-
TUBHMHA 1 MIrpalifHuil TUIU
TISUTBHOCTI

TpaHCKOHTHHEHTAJIBHI 3B’ SI3KH

TpaHcMicCHBHO-PO3MOB-

CIOJDKYBaJIbHA ISUTBHICTD
MITpaLifHOro TUITY
dopMyBaHHS HaHO- 1 | Bunocuuit BU]I PUHHOT
MiKpopensedy TiSTTBHOCTI
®opmyBaHHA (i3uuHUX YMOB | Bel BUaM puiHOI JiSUTBHOCTI,
IPYHTOYTBOPEHHS BUJILTbHA (MeTabommiyHa)
[ pyHTOTBIpHUiA JiSUTBHICTD
Mirpatis XiMIYHUX el1eMeHTiB | BunocHuit BUJ pHiTHOI
IISUTBHOCTI
®opmyBaHHS XiMIYHHX yMOB | Bci BUaM puitHO MisSUTBHOCTI,
IPYHTOYTBOPEHHS BUJIUIbHA TISUTbHICTh
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OCHOBHI TUITH
(YHKITIOHATIBHOTO TPOLIECY

Bunu ygacti TBapuH y nposiBi
GyHKIIN cucTeMaMu

3a paxyHOK SIKOT cepe-
JIOBUIIECTBIPHOI JTISUTBHOCTI

1 2 3

I'ymycoyTBOpeHHS Puiina 1 BUILIBHA JISUTBHICTH

Po3comoBanHs IpyHTIB [IponnkHa 1 BU/IUTbHA
JISUTBHICTH

dopMyBaHHS Oionoriunoi | Puitna,  BuTONTYBaJbHA 1

AKTUBHOCTI IPYHTIB BUILIbHA JISUIBHICTH

Mineparizarris miACTUIKY, | Po3mymryBasibHa,  puitHa 1

30araycHHs TPYHTIB Ha | BUAUIbHA JISUTBHICTH

MIO’KUBH1 PEUOBHHU

dopMyBaHHS BTOpuHHUX | TpodiuHa 1 puitHa TisSTBHICT

€KOCHCTEM Ha BiANpPalbOBaHUX

3eMIISIX

Pene riariiimii 3o0xo0pis T_pocpquHfI 1 MIrpaliiHUHA THIT

JUSUTBHOCTI

BigHoBnennst GiopisHOMaHITTS | PuitHuii THIl 1 eKc-KpeTopHUi

IPYHTOBOTO OJIOKY BUJI TpOpIYHOTO TUITY
JISUTBHOCTI

[lapazutapHi  3axBoproBaHHS | TpaHCMICHUBHO-TIApa3UTapHUI

Erisoo it TBAPUH .iupc_)anH BHU/I MirpauiﬁHO'm TI/IH}L _
[ndexmuiiini 3axBOproBaHHA | TpaHcMiCMBHO-1H(EKIIHHMIA

TBapUH 1 POCIIMH

BUJI MITPaLliiHOTO TUITY
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6. THUIHA B3AEMOJIIN TBAPHUH Y BIOTEOIIEHO3AX B ACITEKTI
BOPOTBHbBHA 31 HIKITHUKAMH POCJIMH

BusiBneHHs Ta BHM3HAUCHHs WIKITHUKIB OaraTo B 4YOMY 3aJIe)KUTh B THITY 1
XapakTepy TMOMIKOIKEHb B TIPOIIECT XapuyBaHHSI TUMHU UM IHITMMHA OPTaHaMHU POCIIHH.
Cnin BpaxoByBaTd, HIO Pi3HI IIKITHUKH MOXYTh 3aJIMIIATH TOMIOHI CIITU CBOET
JSUTBHOCTI. 3 1HIIOTO OOKy, OJMH 1 TOW ke (pitodar MoxKe MOIIKOKYBaTU Pi3HI
OpraHd POCIWHH, TOMY, XapakTep HAHECEHWX IIOMIKOHKEHb MOXKE BIAPIZHATHCS
(HampuKJIag, B 3aJeKHOCTI BiM BiKy ImmKigHWKa). CKIagHICTD B IMOCTAHOBII
MPABWJILHOTO BU3HAYCHHSI IIIKITHUKA TTOJISTA€ TAKOK B TOMY, IO JIESKI IMOIIKOHKCHHS
30BHI CX01 3 CHMIITOMaMH ypaKeHHsI pOCIIMH a010TUYHUX (PakTOpiB a00 30y AHHUKAMHU
3aXBOPIOBaHb. TOMY JJIs1 TOCTAHOBKHM OCTaTOYHOI'O JiarHo3y Ciiji BCEOIYHO BHUBYATU
HE TUTLKU OCHOBHI, aJI€ 1 APYTOPsI/THI O3HAKH.

Hanpuknan, ogHi€ro 13 XapakTepUCTUK TOUIKO/KEHb JHCTa € MiHyBaHHA. [lpu

I[bOMY THUIIl TIONIKO/DKCHb TKAaHUHU JIMCTa BHUIACHI 3CEPEUHU JIUCTa MIXK
HEeIOTOpKaHUMU TokpuBamMu. KoxkeH MIKIAHUK (GopMye MiHY XapakTepHOi (opMu:
OynbOamKoBUIHY (y BUIJISIL IIUPOKUX TOPOXKHHUH), CTPIYKONOAIOHY (BY3bKi OLIbIII-
MEHIII 3BHBHCTI XOJAM, TOCTYIOBO PO3LIUPIOIOTHCA, 1HOII cripaienoaioni). Minu
BIIPI3HSIOTbCA Bl HEYIIKO)KEHOI YAaCTHHM JIUCTa 3a0apBIIEHHSM: BOHH OyBarOTh
KOpHUYHEB1, Oypi a00 3HEOapBieHI. Y AEIKUX BUIAJKaX MIHU MOMITHI 3 000X CTOpIH
JUCTOBOI TUTACTUHKH, ajieé 4YacTiime 3 skoich ofHiel. IIIKiqHuKM MiHEpHU: JTUUYMHKU
MIHYIOUMX MYX, T'yCE€HI MIHYIOUMX MOJI€. 3BHBHCTI MIHM 3 LEHTPAIbHOIO JIHIEO
(peKaNbHUX YaCTUHOK MPOPOOJIAIOTh TYCEHHMIIl JTYCKOKPUINX. MIHU 3 €KCKpEMEHTaMHU
0 KpasiX X0y YTBOPIOIOTh JINYMHKH MYX.
HuHi, y BcbOMy CBITI MOMYJISIPHUM CTaJI0 BUPOIILYBAaHHS B YMOBAaX 3aKpUTOTO IPYHTY,
SK1 B BEJIMKIN Mipi MPUAATHI JJIs1 3aCTOCYBaHHS O10JI0TYHUX 3aC001B 3aXUCTY POCIIHH.
[pomy crpusie psig (HakTopiB: OOMEKEHICTh 1 3aMKHYTICTh MPOCTOPY, MOMJIMBICThH
pEryJItOBaHHS YMOB BUPOIIYBaHHS TaKUM YWHOM, 10O CTBOPUTH OUIBII CHIPUSTINBI
YMOBH JJIs1 PO3BUTKY O10areHTIB 1, HABIAKW, HECTIPUATIUBI JJIs1 IKIAHUKIB. biojoriuni
3ac00M MOAUIIOTHCSI HA TPU OCHOBH1 Tpynu: Hemamooni, mikpobionoeiuni npenapamu
1 KopucHi uneHucmonozi (XuKaxku 1 mapasuTh).

[li 3acobu 3axuCTy POCIWH 3HAWIUIM 3aCTOCYBAaHHS TEPEBAXKHO Y BEIUKUX
TETUTMYHUX KOMOIHAaTaX Ta B OpaHXEPEHHMX KOMITICKCAaX. Y HEBEIMKHX MPUBATHUX
TEIUTULISIX 010J10T14HI 3ac00U OOPOTHOM 31 MIKITHUKAMH MPAKTUYHO HE 3aCTOCOBYIOTh.
Ane akapudaru 1 eHTromMo(daru 3AaTHI CaMOCTIMHO MPOHUKHYTH TYyAU 1 €(EKTHUBHO
KOHTPOJIFOBATH YHUCEIBHICTh MOMENUILIb, TPUTICIB, KB 1 JEIKUX THIIINX KOMaX.

Ponp Giomeroma B KOXKHOMY TOCIOAApPCTBI OaraTo B 4YOMY 3aJICKHUTh BIJ
KOHKPETHUX YMOB. BUTBIIICTh TEMTMYHUX TOCIIOAAPCTB 3aKymae O10JI0TIYHI 3aCO0H Y
cremianizoBanux ¢ipM. Xoda BeTMKI KOMOIHATH YaCTO OPTaHi30BYIOTh 1 CAMOCTIMHE X
BUPOOHMIITBO. bilomaboparopii Ui IbOTO CTBOPIOBAJIUCS TMPAKTUYHO TIPU BCIX
TETUTMYHUX KOMOIHATax IUIOMICI0 MmoHam 6 ra. HuHi, BoHM 30eperimcs Juiie Mmpu
BEJIMKUX KOMOIHATax IUIOIICI0 ToHam 12 ra. Y OUIBIIOCTI 3 HUX MPOBOJUTHCS
oOMexxeHui acopTuMeHT — 4-6 OioareHTiB ((pitoceitymoc, amoOiiceilyca, eHKap3is,
adiaiyc, mzidiaedyc, TpUXOoAepMiH, TIaHpu3). 3a3BUyail Taki 0i101a00paTopii MOXYTh

32



JMIIE YacTKOBO  3ale3nmeunTH moTpedy CBOIX TEIUIMYHUX KOMOIHATIB B
eHTOMOaKapudarax.

VY 3akpuTOMy IpPYHTI MPOTH IIKIJHUKIB POCIMH 3HAMIIUIA 3aCTOCYBaHHS
TOJIOBHUM YMHOM MIKpOO10JIOTI4HI MpenapaTyd Ha OCHOBI Mapa3UTUYHUX (ITaTOTEHHUX )
1 XIDKUX TPUOIB 1 HEMATO/I, MOTSHITIMHO 3/IaTHUX PEryJIIOBaTH YUCEIbHICTh IIK1THHUKIB.
Cepen Oaktepidi BijjoMO OaraTo BHJIB, TOB’s3aHMX TpodiuHO 3 Oe3xpedeTHUMU
TBapUHAMU, TEPII 3a BCE, 3 KOMaxaMu. AJle 100 IIKIJHUKIB 3aKpUTOrO IPYHTY
Napa3uTUYHOI AKTHUBHICTIO BOJIOMIIOTH TOOJWHOKI BUAW. Y TOW JK€ Yac TOKazaHa
MOJKJIMBICTh BHCOKOE€(DEKTUBHOIO BHUKOPUCTAHHS MPOTH POCIMHOITHUX KIIIIIB,
TPUIICIB, JMYMHOK MIHYIOUMX MyX, MONETUIb Ta 1H. TOKCHYHUX BTOPHHHHUX
MetabomiTiB neskux Oakrepii (Bacillus thuringiensis, Streptomvces spp. Ta in.). B
JaHWN dYac TOMAIOHI TpemapaTd IHTEHCHBHO PpO3pPOOJIAIOTHCS B OaraThboxX KpaiHax.
OnHak BOHM € TO CYyTi XIMIYHHUMH TECTULMIAMH, 3 TI€IO JIMIIE PI3HUIECIO, IO
CUHTE3YIOThCS BOHM HE B XIMIYHUX PEaKTOpax, a B KIITHHAX >KUBUX OpPraHi3miB. 3
ypaxyBaHHsIM OIOr€HHOTO TOXO/PKEHHS Taki MpenapaTd MPaBWIBHO PO3IJsAaTv
CaMOCTIMHO, Ha3UBaIOUN «O10XIMIYHUMHM 3aco0aMmy, a HE O10JIONYHUMHM, OCKUIBKH iX
BUKOPUCTAHHS HE BIIUCYETHCS B KIIFOUOBY 171€10 O10JI0TTYHOTO METO/TY.

Crnin 3a3HaYUTH, HUHI, 3aXUCT POCIMH Yy 3aKpUTOMY IPYHTI HEMOXJIMBa 0Oe3
BUKOPUCTAHHS KOPUCHUX WIEHUCTOHOTHX: eHToMO(ariB 1 akapudariB. Bunosuii ckian
Mapa3sUTUYHUX 1 XIKUX YWICHHUCTOHOTHX, 3/IATHUX 3HUIILYBATH POCIMHOIIHUX KOMax 1
KJIIIB, TOCUTh BEJIMKHM 1 MOCTIMHO 3pocTae. Ha anb, OKu He BCl 3 BUIPOOYBAaHUX
BUJIB 3HAWILUIM MpakTU4HE 3acTocyBaHHs. [lomiOHO XiMIYHMX 3ac00iB, O10JIOTIYHI
3aC00M 3aXUCTy TEXK MEPIOUYHO 3MIHIOIOTH OJMH OJHOro. Ha 3MiHy ogHMM BHIaM
eHToMO(ariB MPUXOAATh 1HIII, OUTHII €(PEKTHBHI 1 TEXHOJIOTTYHI, MACOBE PO3BEICHHS
AKUX MPOCTIIIE 1 JenieBiie. ['0JIOBHUM k€ KpUTEpiid 30€peKEeHHS TOTO0 YW IHIIOrO
KOPUCHOTO BHJIy B apceHali 3aco0iB 3aXUCTy — MOro OioJjioriyHa 1 €KOHOMIYHA
edextuBHICTD. [1o116HO MecTuImaam, 010JI0TYHI 3aCO00U 3aXUCTY POCIHH MOTPEOYIOThH
MOCTIHOTO KOHTPONIO iX sikocTi. EHTOMOakapudaris, npumbaHi Ha BHYTPIIIHEOMY
puHKY a00 3a KOPIOHOM [UIsi BUKOPHUCTaHHS B TEIUTUIIX MPOTH IIKIJTUBUX
YJICHUCTOHOTMX, IMOBUHHI OYTH JKUTTE3NATHUMH, iX SKICTh 1 KUJIBKICTh B YIAKOBIII
TIOBUHHI BIIMOBIJIaTH XapaKTepHUCTUKaM, 3a3HaYCHIUM Ha YIIaKOBIT.

CkriaHillie BpaxoOBYBaTU XIDKUX KIINB. SIK MpaBWiio, B I[bOMY BHUIAJKY
JIOBOAMUTHCS NOBIpATH BHpOOHUKY. CripaBa B TOMy, IIO0 B CTaHAAPTHINA 3-TITPOBIiH
OaHIl 3 JIUCTAM COI MOXKE MICTUTHCS BII JAEKUIBKOX ocoOMH 10 30 THCSIY 0ocoOMH
XmKaka; B 1 M BUCIBOK MOBUHHO MicTuTHCS 50-60 ocoOuH amoOiiceiyca, aje, siK
MOKa3ye JIOCBI/I, TaM MOXe 3HaXoAUTHCS 1 250 THCsY, 1 JIUIIIE KIJIbKa IITYK.

Kynyroun Oionoriyni 3acobu, cCiiJi BpaxoBYBaTW MJalbHICTB 1 YMOBHU
TPAHCIIOPTYBaHHS (TEMIIEpaTypHUM pPEXUM, BUA Tapu Ta iH.). HaBiTh He3HauH1
BIAXWJICHHS BIJl PEKOMEHIOBAHUX PpEXKHUMIB MOXYTh MPHUBECTH JO MOMITHOIO
3HIKEHHSI KUTBKOCTI 1 SIKOCT1 Oiomarepiay.

BupoOuuk 6ioioriyHMX 3aco0iB TOBUHEH JJIsi KOXKHOTO BHUIY PO3POOISTH
cnen(diuyHy yMakoBKYy 3 TI€BHMMH HArlOBHIOBaYaMH. 3a KOPJAOHOM TMPHIHATO
BUKOPUCTOBYBaTH IUIACTUKOBI €MHOCTI 3 CITYACTUMHU KpUIIKamMu. B sKocTi
HaIOBHIOBAaya 3aCTOCOBYIOTh HalluacTillle BEPMUKYJIIT.
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IuTanHs A5 CaMOCTiHHOT poOOTH 3 TeMH
«Poab ccaBuiB y OioreomeHo3ax»

1. OxapakTtepusyBaTu pojib rerepoTpodiB y 3arajibHOMY MPOIYKIIHHOMY MpOIEci B
€KOCHCTEMAX.

2. Poib IpyHTOBUX TBApUH JJIsl MIATPUMAHHS €KOJIOTTYHOT CTIHKOCTI €KOCHCTEM.

3. Hajatn xapakTepuCTHKYy 3aloBIAHOI Mepeki SK MICIsSl BIATBOPEHHS IOIMYJISIIIN
CCaBIIiB.

4. PoboTu, 10 TPOBOIATHCA HHMHI 3 IHTPOMYKIII Ta pO3CEJCHHS TBapUH Y
JIHITTpONEeTPOBCHKiil 00IacTI.

5. OxapakTepu3yBaTH PUIHY aKTUBHICTh CCABIB SK OJHOTO 3 OCHOBHHMX OlOTHYHHX
YHHHUKIB.

6. Ccasii-¢iTodaru sIK BaXJIMBI €IeMEHTH y (HOpMyBaHHI TMEPBUHHOI MPOIYKIII.
Hagectu mpuxuiaay.

7. OxapakTtepusyBaTi poiib TpoiuHOi (YHKINT ccaBliB-300(ariB y IiBUILIEHHI
CTIMKOCTI €KOCUCTEM.

8. Oxapakrepu3yBaTu poJib CCaBLIB Y IPYHTOTBIPHUX MPOLIECAX.

9. BriuB ekckpelliii ccaBliiB Ha XIMI4HI BJIaCTUBOCTI IPYHTIB.

10. MeraGouniyHuii omaj CCaBIliB Ta WOT0O poJib y 30araueHHi IPYHTY MOXUBHUMU
PEYOBHHAMH.

11. Sk BIUIMBaIOTh €KCKPEIIii CCaBIIIB HA O10JI0TTYHY aKTUBHICTh IPYHTIB.

12. Pi3HOMaHITTS TPYHTOBOTO 300IIEHO3Y Ta pOJIb EKCKpEIliil CcaBIiB y HOro
(opMyBaHHI.

13. BmimB eKCKpeTOpHOi aKTMBHOCTI MUILIONOAIOHUX TPU3YHIB Ha (HOPMYBaHHS
BUJIOBOT'O PI3HOMAHITTS IPYHTOBOI Me30(ayHH.

14. Oxapakrepu3yBaTH BIUIMB €KCKPELi MUIIONOAIOHMX TPU3YHIB HA YUCENBHICTH 1
300Macy (QYHKIIOHATIBHUX TPYI IPYHTOBOT Me30(hayHH CTEOBUX JICIB.

15. Hagectu pi3Hi TUIIM pUHHOT aKTUBHOCTI CCaBIIIB Ta iX XapakTep.

16. Oxapakrepu3yBaTH BIUTUB PUITHOI aKTHMBHOCTI CCaBIlIB Ha (hi3WYHI BIACTUBOCTI
TPYHTIB.

17. Oxapakrepu3yBaTH BIUIMB PUMHOI aKTMBHOCTI CCaBIIIB Ha XIMI4HI BJIACTHUBOCTI
TPYHTIB.

18. Oxapakrepu3yBaTH BIUIMB PHUIHOI aKTHUBHOCTI CCaBI[iB Ha (OpMyBaHHS
010J10r1YHOI aKTUBHOCTI IPYHTIB.

19. Tsapunu-ditodaru Ta ix ponb y 3a0e3MeUeHH] iICHYBaHHS KOHCYMEHTIBHA PI3HUX
TPO(DIYHUX PIBHSX.

20. OxapaktepusyBaTd poJib TBAPHUH Y IPYHTOBOMY JTUXaHHI.

21. Ponb koMax-HeKpo(ariB B yTUiIi3allii 300r€HHOrO OMajy.

22. OxapakTepu3yBaTH J110 PEIYLIEHTHOTO OJIOKY B €KOCUCTEMAX.

PexomennoBana jiteparypa:

1. bynaxos B.JI. ®ynkmionansHa 3oomoris: migpyunuk / B.JL Bymaxos, O.€.
ITaxomoB. — /I.: Bua-so /IHY, 2011. —392 c.
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2. bymaxos  B.JI. IlaxomoB O.€. bionoriune  piHOMaHITTS  YKpaiHu.
JuinponerpoBchbka 001acth. Ceapmi (Mammalia). — [1.: Bug BoJIHY, 2006. — 356 c.

3. [TaxomoB O.€., Kynax O.M. ®yHKIlIOHAJIbHE PI3HOMAHITTA I'PYHTOBOI Me30(ayHH
3aIlJIaBHUX CTEMOBHX JIICIB B YMOBaX IITYYHOT0 3a0py/THEHHS cepeoBUIla: MoHorp. —
J.: Bug-so JJHY, 2005. — 324 C.

4. TIo3BOHOYHBIE )KUBOTHBIE U HAOIIIOJICHHS 32 HUMHU B Tipupoe: Yued. [locodue s
crya. buon. ®ak. Ilen. Byzos / B.M. Koncrantunos, B.T. bytses, E.H. Jlepum-Oriy
u np.; llon pen. B.M. KoncrantnHoBa, A.B. mxeeBa. — 2-e¢ u3n., ucnp. — M.:
N3narensckuit neHtp «Akagemus», 2000. — 200 c.

5. Exomoris: [Tigpyunuk / Ko aBTopis; 3a 3aranmsHo0 pea. O.€. [Taxomoa. — Xapkis:
®omio, 2014 (I'pud MOH VYkpainn). — 666 c.

6. ExoJoris 1 0XopoHa HaBKOJHMIITHKOTO cepenoBuiia: HaBuanbuuii mociOuuk / boituyk
I0.[., Conomenko E.M., byrait O.B. — 3-te¢ Bua., Bump. 1 gom. — Cymm: BT/
«YHiBepcuteTchka Kauray; K.: BumaBanumii nim «Kuasruast Omeray, 2005. — 302 c.

7. llperkoBa H.M., IlaxomoB O.€., Cepmioxk C.M., Sxy6a M.C. Bbionoriune
pisHoManiTTs Ykpainu. JIHinmponerpoBcbka oOnacthIpynTu. Mertannm y IpyHTax:
MoHorp./ 3a 3ar. pen. npod. H.M. IlperkoBoi. — JI.: Bua-Bo «Jlipay, 2016. — 180 c.

8. UepBona kuura JlHinponerpoBchkoiodnacti (TeapunnwmiicBit) / mig pen. O. €.
[Taxomoga. — /I.: TOB Hoguii npyk, 2011. — 488 c.

IIuTaHHs AJ5 CaMOCTIHHOI po0OTH 3 TeMHU
«Posib KOMax-onUJIIOBaviB y 0ioreoueHo3ax»

1. ®yHKIIOHAIBHA POJIb 3AMMIIIOBAYIB B €EKOCHCTEMAX.

2. Ponp xoMax y mpoliecax 3aniitOBaHHs TOKPUTOHACIHHUX POCIIHH.
3. KoncopTuBHi 3B’s3KM KOMax-3aluiIiOBayiB.

4. Hanmatu xapakTepuCTUKy MCuxogiiii.

5. Hagatu xapaktepuctuky MemiTodimii.

6. Hagatu xapakrepuctuky mMiogiii.

PexomennoBana jiteparypa:
1. ®erpu K., Ban nep IIqitn JI. OcHoBBI 3k0N0TUM OnbUICHUA. — M.: Mup, 1982. —
375 c.
2. T'ono6opoapko K.K., Ilmromr L.I'., ITaxomoB O.€. bionoriune pi3HOMaHITTA
Vkpainu. JlHinponerpoBcbka obsacTh. Buinl pizHoByci Jyckokpuii. Yactuna 1.
(Lepidoptera: Lasiocampoidea, Bombycoidea, Noctuoidea — wyactmnHa) / 3a
3ar.pea.npod. O.€.ITaxomona. [1.: Bua-so JIHY, 2010. — 296 c.

IIuTaHHs 15 CAaMOCTIHHOI po00OTH 3 TeMHU
«PoJsb 0e3xpedeTHUX TBapUH y 0ioreoneHo3ax»

1. Ponb KIITUH HAUTIPOCTIMUX y (DYHKITIOHYBaHHI TPYHTY.
2. OyHKIIOHATBHE 3HAYCHHS KOJOHIATFHUX KUAIITKOBOITOPOKHUHHHUX.
3. @DyHKIIOHAJIEHA POJIb TAPA3UTHYHUX CUCYHIB Y O10chepi.
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Heorenis. II 6ionoriune 3HaueHns B eBommoLii 6iochepH.

DyHKITIOHATEHA POJIb CKPEOIITHOK B €KOCHCTEMAX.

OyHKITIOHATFHA POJIb BOJIOCOBUX Y BOJHUX 1 HA3EMHHUX €KOCHCTEMaX.

Ponb pakononioHuX y QyHKIIIOHYBaHHI MPICHOBOHUX 1 MOPCHKHUX €KOCHCTEM.
Komaxwu y 6io10riuHOMY c1toco61 60poTHOM 31 IIKITHUKAMH.

OyHKITIOHATFHA POJIb B €KOCHCTEMAaX MPECTaBHUKIB MmifKiacy Komimi.

10 Porns MomOCKiB Y QYHKITIOHYBaHHI MMPICHOBOJHHUX 1 MOPCHKHUX €KOCHCTEM.

11. ®ynKITiOHATBHA POJTH B EKOCHCTEMAX MPEACTaBHUKIB TUITY MOXOBaTKH.

12. Ponb ronkomkipux y pyHKIIIOHYBaHHI MOPCHKHX €KOCHCTEM.

©ooNoOR

PexoMeH10BaHa JliTepaTypa:
1. bionoriunuiizaxuctpocnun / M. I1. [{suenko, M. M. Ilanxii, B. C. Illenecrosi Ta
1. — bimanepksa, 2001. — 312 c.
2. borosinenckas O. B., ®enopo M. B. OcnoBbl maneontonoru. — M.: Henpa,
1990. — 208 c.
3. bpuragupenxo B. B. OcnoBu cuctematuku komax. — JI.: PBB JIHY, 2003. — 204
C.
4. Beitopen JI. babouku. WmmoctpupoBanHas sHuukionenus. — M.: Jlabupuut
ITpecc, 1999. - 272 c.
5. M'mmspo A. M. Tlonynsimmonnas axonorus. — U3narenscteo MI'Y, 1990. — 154 c.
6. T'unsapoB A. M. [omymsimonnas sxonorus. — M.: U3a-so MI'Y, 1990. — 191 c.
7. Apo3noB A. JI., IBankoB B. H. Mopdonorust ramer xuBoTHbIX. — M.: Kpyrblii
ron, 2000. — 460 c.
8. XKykos O. B., [Tumunenko O. @. [Tapazutomnoris. — JI: PBB JIHY, 2001. — 76 c.
9. KaanoB A. U., Kynpsmos B. A. Mopckas 6uoreorpadus. — M.: Hayka, 2000. —
176 c.
10. Kumaycuutuep b. Oxonorus ropoackoit ¢paynsl. — M.: Mup, 1990. — 246 c.
11. Kpseoxanosckuit O. JI. CoctaB m pacmpocTpaHeHue 3HTOMOGayH 3E€MHOTO
mapa. — M.: KMK, 2002. — 237 c.
12. Mazeit 10. A., lpiranoB A. H. [IpecHoBonHble pakoBHHHBIE aMeObl. — M:
KMK, 2006. —300 c.
13. Hazapos B. U. DBomornus e no Japsuny. —M.: KomKnura, 2005. — 520 c.
14. TlaxomoB O. €., bpuramupenko B. B. 3akoHomaBcTtBo VYkpaiHu y ramysi
OXOPOHHU HABKOJIMIIHBOTO MpupoaHoro cepefosumia. Y. 1. OxopoHa 01070T14HOTO
pizHoManitTs. [{ninponerposcrk: JJHY, 2005. —438 c.
15. ITaxomoB O. €., bpuramupenko B. B. 3akoHomaBcTtBo VYkpaiHu y ramysi
OXOPOHHM HAaBKOJIMIIHBOTO MOpUpOAHOro cepepgoBuma. Y. 2. OXopoHa BOJHHX
exkocucteM. J[HimponeTrposcrk: JTHY, 2005. — 255 c.
16. ITaxomoB O. €., bpuramupenko B. B. 3akoHomaBcTtBo VYkpaiHu y raimysi
OXOPOHHU HABKOJUIITHHOTO MPUPOIHOTO cepenoBuia. Y. 3. CTBOpEHHS €KOJOT14HOT
Mmepexi. Jlninponerposebk: JTHY, 2005. — 379 c.
17. TTaxomoB O. €., bpuramupenko B. B. 3akonomaBctBo VYkpainu y ramysi
OXOPOHHM HaBKOJIMIIHBOTO NpupogHoro cepenoBuma. Y. 4. IloBojkeHHS 3
Bimxonamu. J{ainponerposcrk: JJHY, 2005. — 266 c.

36



18. Tlomockun A., XautoB B. IloneBoii ompeaenuTens MNPECHOBOIHBIX
0ecro3BoHo4YHBIX. — M.: WWF Poccun, 2006. — 16 c.

19. Ilyzanos I. I. 3ooreorpadis. — K.: Pagsucbka mkona,1939. — 378 c.

20. IIaposa U. X. 300m0rus 6ecrio3BOHOYHBIX. YUeOH. sl By30B. — M.: Bianoc,
1999. - 590 c.

21. Illep6ax I'. 1., Ilapuuxosa 1. ., Bepsec FO. I'. 3oooris 6e3xpebeTnux. Y 3-x
1. — T. 1. — K.: JInb61xap, 1992. — 318 c.

22. Illep6ax I'. M., ITapuuxosa JI. B., Bepec O. I'. 3oomnoris 6e3xpebernux. Y 3-x
1. — T. 2. — K.: JIu6ige, 1994. — 320 c.

23. Ilep6ak I'. 1., ITapuuakosa JI. ., Bepsec 10. T. 3oomnoris 6e3xpeberHux. Y 3-x
1. — T. 3. — K.: JIubine, 1997. — 350 c.

PexoMeH10BaHa JiiTepaTypa:
1. 3axon Ykpainusia 13.12.2001 Ne 2894-111 «IIpo TBapuHHMIT CBITY.
2. 3axoH Yxkpainu Biz 07.02.2002 Ne 3055-111 «IIpo YUepBoHy KHUTY YKpaiHU.
3. 3akon Ykpainu Big 22.02.2000 No 1478-111 «IIpo MuciamBcbke TocrnoaapcTBo Ta
MIOJIFOBAHHS».
4. 3akon Ykpainu Big 09.02.1995 Ne 45/95-BP «IIpo ekoyIoTidHy €KCIePTH3Y».
5. 3akoH Ykpainu Big 22.02.2000 Ne 1492-111 «IIpo O61KITEHUIITBOY.
6. Mixkaapoauuii gorosip Big 29.11.1994 Ne 257/94-BP «KoHBeHIIisl PO OXOPOHY
010JIOTTYHOTO PIZHOMAHITTS».
7. Muxunaponuuid norosip Big 29.01.2000 Ne 152-1V «KapraxeHChKHII TPOTOKOJ
npo 0100e3neky 10 KoHBeHIii mpo 010JI0T1YHE PI3HOMAHITTSI.
8. Mi>kxHapoTHHI KOJEKC 300JI0Ti9HO1 HOMEeHKIaTypu. Bua. 4-¢ / [lepexman 3 anri.
— K.: bibnioreka odimiinux Bugans, 2003. — 175 c.
9. IlocranoBa BepxoBuoi Pamu VYkpainu Bim 27.02.1997 Ne 123/97-BP «lpo
HamionaneHy mnporpaMmy €KOJIOTIYHOTO O3JI0pOBIIeHHS Oaceiiny JlHimpa Ta
TOJIIMIIIEHHS IKOCT1 TUTHOI BOJINY.
10. Bbpuramupenko B. B. Po6ouuit 3ommur 3 300morii 6e3xpedbernux. — J.: JTHY,
2007. - 56 c.
11. TamaktnonoB K. B. JKu3HeHHBIE IMKIBI TpeMaToJl KaK KOMIIOHCHTBI
sKocucTeM (OTIBIT aHAIKM3a Ha MpUMepe TpeacTaBuTene cemeiictBa Microphallidae.
— Anatutsl: 31-Bo Konbckoro Hayunoro neatpa PAH. —1993. — 190 c.
12. 3axpsoB . M., @enapuk JI. 1., Kapuescbka T. M. MeTonn4HiBKa3iBKu A0
71a00paTOPHO-MPAKTUYHOTO 3aHATTA 3 MAPA3UTOJIOrIi Ta IHBA31MHUX XBOPOO TBapUH.
Poznin «Tpemaromu». — I1.: IJIAY, 1997. - 52 c.
13. JlaGoparopHuii TOpakTHKyM 3 Kypcy «3oosoris 6e3xpedbetnux» / O. .
[Tununenko, B. O. bapcos, A. M. Kopa6sboB Ta 11. — JI.: JIHY, 1996. - Y. 1. - 55 c.
14. JlaGopaTopHuil IpakTHUKyM 3 Kypcy «3o0oJioris 6e3xpedetnux» // B. O. bapcos,
O. @. [Mununenko, FO. JI. Kyns6auko Ta in. — JI.: JAY, 1997. - Y. 2. — 64 c.
15. Merogomoriss Ta  iCTOpis  PO3BUTKY  300€KOJOTTYHUXIOCHTIKEHb Y
HuinponerpoBcbkomy yHiBepcuteri / B. JI. Bymaxos, O. €. IlaxomoB, B. B.
Bbpuranupenko, B. {. I'acco. — [1.: IHY, 2003. - 32 c.
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16. ITaxomoB O. €., TMumunenxko O. @., bpuramgupenxko B. B. Meroauka
BUKOHAHHS BUITYCKHHUX, KypCOBUX Ta aAuruioMHux poOit. — JI.: PBB JIHY, 2003. —
32c.

17. Ilpakthueckoe pPYKOBOACTBO IO  OHOJIOTHYECKOM  0O€30macHOCTH B
nabopaTopHbIX ycioBusx. 3-¢ wu3n. — JKeneBa: Bceemwupnas Opranuzanus
3npaBooxpanenus, 2004. — 190 c.

18. Resh V. H., Cadre R. T. Encyclopedia of Insects. — N-Y.. Academic Press,
2003. — 1266 p.

IuranHs A5 cCaMOCTiHHOI po0OTH 3 TeMH
«PoJb opHiTodayHnn y dioreoneHnozax»

1. Po3kpuiiTe 3HauY€HHsS OPHITOXOPIi Y TpaHCMATEPHUKOBUX aJBEHTHBHO-1HBa31MHUX
npoiiecax.

2. [Ipoananizyiite OpHITOXOpitO sIK (akTop 30€peKeHHS Ta PO3MOBCIOIKCHHS
€JIEMEHTIB (PITOIICHO3Y.

3. [losicHiTh 3HAYEHHSI EKCKpelid NnTaxiB y ¢GopMyBaHHI OI10JOTIYHOI AKTHBHOCTI
IpyHTiB. HaBenite npukiaau.

4. TlpoaHanizyiTe CEpeJOBUIICTBIPHY ISUIBHICTG KYPOIMOMIOHMX MTaxiB IIOJIO
paniariitHoro 3a0py/iHeHHs eaadoTorry

5. Po3kpuiiTe 3HaUeHHS NTaxiB PI3HUX €KOJOTTYHUX TPYITY MPOLECI IPYHTOYTBOPEHHSI.
Hagenite npukiaau.

6. [IpoanamizyiiTe pojb NTaxiB y PO3MOBCIOPKEHHI XBOpPOO IoguHW. HaBemiTh
MIPUKJIAAN XBOPOO, iX 30yTHUKIB Ta HOCIIB.

7. IlopiBHslTE THI3A00YIYyBaHHA IMPHU PI3HUX THUMAX iX PO3MIIIEHHS SIK IMOKa3HUK
(bopMyBaHHS €KOJIOTTYHO] Hillll OKPEMUX BHU/IIB MTAXIB.

8. OGrpyHTyiiTe, sike MiCIle 3aiiMaloTh NTaXd Yy 3arajJlbHOMy TIOTOIl €HEprii B
exocuctemi. HaBeiTh npukiaay.

9. OxapakTepusyiiTe TUIIM PUIHOI TISUTBHOCTI. SIKe 3HAYeHHS Ma€ puiiHa MisTBHICTD
nTaxiB B ekocuctemax? HaBemiTh mpukiiaau nraxis.

10. TlosicHiTh mpH SIKMX 0OCTaBUHAX NMTaXU MOXYTh OYTH JI€TEPMIHAHTOM KOHCOPIIii?
HageniTs npukmagy.

11. OOGrpyHTyiiTe poib NTaxiB B YTBOPEHHI BTOPUHHOI O10JIOTIYHOT MPOIYKIIii
HA36MHUX €KOCHUCTEM.

12. OxapakrepusyiTe AisUTbHICTH NTaxiB MpH OymiBHUITBI Hip. [1osCHITH 3HaYCHHS
HIp B YTBOPEHH1 OCOOIMBUX €KOTHIIB Ta BUJIIB IPYHTOBOI Me30(ayHH.

13. TloscHITH UM MOXIIMBE MOPYIICHHS TPYHTOBOTO TOKPHBY NTaxamu. HaBemiTh
NPUKIIAJAA MOKIMBHX MACIITA01B 3MiH

14. OOGrpyHryiiTe posib NTaxiB sK TpachopMaTopiB CepeloBHILNA JIi IHIIMX
TBApUHHUX OpraHi3miB. HaBeniTs mpukiamy.

15. TlosicHiTh, siK BiAOYBa€THCS BUITYyUYeHHS (hITOMACH TPU JKUBJICHHI MTaXiB PI3HUMH
BUaMu pociuH. HaBeniTs npukiamu.

16. OOrpyHTyiiTe poib NTaxiB y MATPUMAHHI PyHKIIOHYBaHHsS OiochepH.
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17. OxapakrepusyiiTe CepeIOBUIIECTBIPHY IiSUTBHICTD PI3HUX EKOJOTTYHUX TPyIl
NTaxiB Ha MPUKJIAAl €KOCUCTEM YKpaiHH.

18. TlosiCHITH MPHUHIUI BUKOPHCTAHHS METOJMKH KapTorpadyBaHHS IPU BUBYCHHI
OpHITO(ayHH! y JICOBHX Ta CTEMNOBUX €KOCHUCTEMAX.

19. . OxapakrtepusyiiTe yd4acTb MTaxiB Yy OIlOJOTIYHOMY KpYyrooOiryy pi3HuX
OioreorieHo3ax. HaBeiTe npukiam.

20. PoskpuiiTe nuIAxXu Mirpaiii 3a0pyJHIOIOYMX PEYOBHMH B EKOCHUCTEMaX, SKi
3MIIACHIOIOTH MTTaXH.

21. OxapakrepusyiiTe sIK BIUTUBA€E AISJIBHICTH MTaXiB HAa PI3HOMAHITTS, KUIbKICHHUM
ckian, Oiomacy Ta (yHKIIOHATBHY CTPYKTYpy pi3HHUX OioreornieHo3iB? HasemiTh
TIPUKJIIa TH.

22. Po3kpuiiTe BIUIMB XUTTEASUTLHOCTI MTaxiB HA XIMIYHI BJIACTHBOCTI TPYHTIB.
Hagenits npukmamu.

23. Oxapakrepu3yiTe BIUIMB PI3HOI MISTIBHOCTI 3rpail 4M KOJOHIAILHUX IOCENICHb
NTaxiB Ha MPOIIEC MiHEepai3allii, o BiI0yBA€ThCS y IPYHTaX.

24. Po3kpuiiTe 3aKOHOMIPHOCTI BIUTUBY OpPHITO()ayHH HA CEpPEIOBUIILE iX ICHYBaHHS.
Hagenits npukiaau.

25. Oxapakrepu3yiTe 3HaYCHHS NTaxiB Ta X MIXKOI0T€OIEHOTUYHI 3B’SI3KU B PI3HUX
OioreoreHo3ax.

26. Bwusnaure ponb nraxiB y ¢hopMyBaHHI 6i0MacH Ta 610JI0TTYHOI MPOTYKTUBHOCTHI
B PI3HHUX O10r€01eHO3aX.

27. OxapakTepusyiiTe TOPHU3OHTAIbHE Ta BEPTUKAIbHE PO3MIMICHHA MTaxiB Y
THI3/10BU# niepiof. HaBenitTe npukianu.

28. TloscHITH SIKUM YWHOM, 3AIHCHIOIOTBCS KOHCOPTUBHI3B'SI3KUIITAXIB Ha
TEPUTOPISX 3a0pyTHEHUMH ITPOMHUCIIOBUMH BHKHIAMH.

29. OxapaktepusyiiTe KOHCOPTHBHI 3B’S3KM PI3HHUX EKOJOTIYHHX TPyl MTaxXiB y
JCOBHUX O10Te0leH03aX.

30. Po3skpuiite poib TaxiB B eKkocrcTeMax nacoBuill. HaBemiTs mpukiam.

31. Oxapakrepu3syiiTe 0COOJMBOCTI BIUTUBY MTAXIB HA POCIUHHUMN MOKPUB Ta IPYHTH
y pi3HUX 010T€0IICHO3aX.

32. TlpoimocTpyiiTe 3HAYEHHS NTaxiB, Kl KUBJIATHCS pruOOI0, B (DYHKIIOHYBaHHI
BOJIHO-00JIOTHOTO KOMILIEKCY YKpainu . HaBeniTh KOHKPETHI IPUKIIAIH.

33. Poskpuiite 3Ha4eHHS MTaxiB Ha CiHOKOcaxX. HaBeiTh mpuKkiIaay HEraTUBHOTO Ta
MTO3UTHBHOTO BILTUBY.

34. IlpoanamnizyiiTe (QyHKIIOHATbHE 3HAUEHHS MTaxXiB y MpoIecaXx pEeKyIbTUBAIl]
JUISTHOK Ha OYMCHHX CIIOPY/IaX KOMYHAJIbHUX CTOKIB BEJIMKHUX MICT YKpaiHU.

35. OxapakTepu3ylTe pojib BOAHO-OOJIOTHHX MTaxXiB y MpoIecax CaMOOYHUIIICHHS
PI3HUX BOJIOMMMUII Y KpaiHu.

36. Poskpuiite knacugikaiiro OIOTUYHMX 3B’SI3KIB MTaxiB B EKOCHCTEMax Ta
6iocdepi.

37. TlpoanamizyiiTe 3Ha4eHHs NTaxiB y KPYrooOiry Ba)KKMX METaJliB Ha OUYMCHHUX
criopyaax.

38. Ponb ntaxiB y nmepeHoci XBopoO JIFOIUHH Ta 1HIITUX TBAPHH.

39. ExckperopHa IisUTbHICTh MTAXIB.
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40. Pomp mTaxiB y MOramieHHl CHajaxiB 4YHCeNIbHOCTI (iTodariB B JICOBUX Ta
BiJIKPUTHX €KOCHCTEMaX.

41. BIumB KOJOHIATFHUX NTAaX1B HA JIICOBI Ta HABKOJIO BOIHI €EKOCUCTEMHU.

42. ®abpuyHa AisUTbHICT NTAX1B Ta i1 HACTIIKH.

43. Ilraxu Ta 300X0pis.

44, Kiacudikaris ¢GyHKITIOHAIEHOT POJIl ITaX1B B EKOCUCTEMAX.

45. Ponp nraxiB y hoopMyBaHHI BTOPUHHOT MMPOTYKITlT €KOCHCTEM.

46. JKupneHHs Ta Tpo(hidHA POJIb NITaXiB B €EKOCHCTEMAX

47. Ponb nTaxiB y MiKEKOCHCTEMHHUX 3B SI3KaX.

48. CepenoBHILETBIPHA POJIb MTAXIB.

PexoMeH10BaHa JliTepaTypa:
1. bionoriune PI3HOMAHITTS VYkpainu. JIHIIpomneTpoBChKa 001acTh.
I'opo6nienonioni  (Passeriformes) / B. JI.  bymaxoB, A. A. TI'yOkiH,
O. JI. Ilonomapenko, O. €. IlaxomoB 3a 3ar. pexa. npod. O. €. [laxomopa. — /1.
Bun-Bo ninponerp. Hail. yH-TyY, 2012. — 522 c.
2. biosoriune pi3HOMaHITTS YKpainu. JlHinmponeTpoBchbka o0Omacth. [lTaxu:
Heropoouenoaioni (Aves: Non-Passeriformes) / B. JI. Bynaxos, A. A. I'y0kin, O.
JI. Tlonomapenko, O. €. IlaxomoB. — [lninponerpoBcek: Bun-Bo [ninponerp. yH-
Ty, 2008. — 624 c.
3. bobunbos 1O. I1., bpuranupenko B. B., bynaxos B. JI., I'aituenko B. A., I'acco
B. 4., Higyx 4. I1., IsamioB A. B., Kyuepssuii B. I1., MansoBanuit M. C., Muruk JI.
I1., ITaxomoB O. €., Lapuk . B., llla6anos /1. A. Exooris. — Xapkis: @orio,
2014. - 672 c.
4. bynaxoB B.JI. ®ynkiionanena 3oosoriga: migpyunuk / B.JI. Bymaxos, O.€.
ITaxomos. — /I.: Bug-so JIHY, 2011. —-392 c.
5. BaagermeBckuit J[. B. Dkomorus necHsix ntuil u 3Bepeid (KopmomoObiBanue u
ero ouonenorudeckoe 3naduenue) / JI. B. Bnagpimesckuii. — HoBocubupck: Hayka,
1980. — 264 c.
6. Heneran 1.B., Jleneran 1.I., Jeneran I.1. biomoris micoBux mTaxiB 1 3BIpiB: HaBY.
nociOHMK / 3a pea. kau. c.-T. Hayk [.B. Jlenerana. JIbBiB: [Tomi, 2005. 600 c.
7. EmenbsnoB U. I'. PazHooOpasue u ero posib B (PYHKIITMOHATILHON YCTOWYHUBOCTH U
spororuu 3kocuctem / U. I'. Emenssanos. — K. , 1999. — 168 c.
8. 300J10Tisl XOPAOBKX : MAPYYHHK : 1S CTY.. BHIL. HaBy. 3aki.] / [ B. Iapuk, 1.
C. Xamap, I. B. Jukwuii ta in.] ; 3a pex. npod. WM. B. Ilapuxa. — JIesis : JIHY im.
IBana ®panka, 2013. — 356 c. — Cepisa «bionoriuni Ctymiiy».
9. Unpuuer B. /1., Kaprames H. H., [llunoB U .A. O6mrast opauTonorus: Y4eOHUK
JUIsL CTy 1. OWOI. crell. YH-TOB. — M.: Boicmas mikosna, 1982, — 464 c.
10. Jlomatun WMN.K. ®ynkuuoHnanbHas 300jo0rus. YdeOHoe mocodue. MUHCK:
Brimoiimas mkoia, 2002. — 150 ¢. — ISBN 985-06-0720-3.
11. Yensnos-beOytos A. M. Dxomnorus ntuil. — M.: MI'Y, 1982. — 128 c.
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IuTanHs A5 CaMOCTiHHOI po0OTH 3 TeMH
«Poab am@ibiii Ta penTUitiil y 6ioreomeno3ax»

1. Ponb nopocioi crazii 3¢eMHOBOAHUX Y TPAHCIOPTI €HEPTii Ta CHOIYK Y Ha3eMHUX
Ta BOJAHHUX €KOCUCTEMAX .

2. Ponb TU4MHOYHOT cTalii 36eMHOBOJHHX Y TPAHCIOPTI €HEPrii Ta CIOIYK Y BOJHUX
eKOCHUCTEMAX .

3. 3HaueHHS 3eMHOBOJHHUX Ta PENTHIIIN y 3aXUCTI IEPBUHHOT MPOAYKIIii.

4. 3HadyeHHS PUIOYOi TiSTTLHOCTI 3€MHOBO/THHX.

5. Pounb pentumiii y TpaHCIIOPTI €HEPTii Ta CIIOIYK B yMOBAX Pi3HUX €KOCUCTEM.

PexomengoBana Jiiteparypa:
1. IMucanenp, €. (2007). 3emHOBOHI YKpainu (MOCIOHUK 11 BU3HAYEHHS am(iOin
VYkpainu ta cymixaux kpaid). Kuis: Bua-so PaeBcbkoro.
2. bynaxos B. JI., I'acco B. fl., [TaxomoB O. €. (2007). bionoriude pi3HOMaHITTA
VYkpainu. JlHinmponeTpoBchbka o001acTh. 3eMHOBOJHI Ta TiazyHu (Amphibia et
Reptilia). quinponerposcek: JTHY, 420 c.
3. Gubanova, N. L. (2005). BrimuB putouoi AisuIbHOCTI YACHUKOBOI %a0u Ha (i3uuHI
BJIACTUBOCTI IpyHTy. BicHuk J[HINPOBCHKOTO YHIBEPCUTETY:
bionoris. Exonoris., 13(1), 36-39.
4. Tacco, B. 4. (2014). lo pomi nna3yHiB y (popMyBaHHI Ta 30€peKEHHI NEPBUHHOT
MPOJYKLIi B JIICOBUX eKkocucTteMax crenoBoro IlpuaHinpos’s. IlutanHs crenoBoro
JIICO3HABCTBA Ta JIICOBOI PEKYJIbTUBAIIIT 3eMeb, (43), 128—132.
5. l'acco, B. 4. (2013). Ponb mna3yHiB y CTBOPEHHI BTOPUHHOT MTPOIYKIIL B JTICOBUX
exocucreMax crenoBoro Ilpuaninpos’s. [luTaHHS CTENOBOro JIICO3HABCTBA Ta
JICOBOT pEeKYJIbTUBALIIT 3eMeb, (42), 129—-133.

IIuTaHHs AJ5 CAMOCTIHHOT po00OTH 3 TeMHU
«PoJsb IpyHTOBOI Me30(ayHu y 0ioreoneHo3ax»

1. Ponb rpyHTOBUX 0€3XpeOETHHX y 3MEHIICHH! CTYNMEHIO 3a0pyIHEHHS TIPYHTIB
BaXKMMHU METaJIaMU.

2. Bukopucrants eKoMOp(IYHOro aHai3y yrpyINOBaHHs IPYHTOBOT Me30(ayHu s
300JI0TTYHOI JIarHOCTUKH TPYHTIB.

3. Ponb Me301e001HTIB y HA3eMHUX €KOCHCTEMAX.

4.V yomy nonsirae GyHKIIIOHAIBHUHN aCMEKT €KOJIOTTYHOTO PI3HOMAHITTSI?

5. Y 4domy moifrae BIUIMB JOUIOBUX YEpB’AKIB Ha BIACTUBOCTI IPYHTY 1 HOro
Mikpodiopy?

6. BruiuB 10110BHX 4epB’AKiB Ha PO3MO/LI IPYHTOBUX TBapHH.

PexomennoBana Jjiteparypa:

1. XyxoB O.B. Exomopdiunmii aHami3 KOHCOPIIA TPYHTOBHX TBApUH. —
Huinpornerporcrk. — 2009, 239 c.
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2. Xyxos O.B., [laxomoB O.€., Kynax O.M. BionoriyHe pi3HOMaHITTS YKpaiHH.
JlainponerpoBchka 00aacTh. Jomrosi ueps’siku (Lumbricidae). — JIHinporneTpoBChK:
Bun-so IHY. — 2007, 371 c.

3. [TaxomoB O.€., Kynax O.M. OyHKUIOHaJIbHE PI3HOMAHITTS TPYHTOBOI
Me30hayHH 3allJlJaBHUX CTEMOBHX JICIB B YMOBax INTYYHOTO 3a0pyaHEHHS
cepenoBuia. — J{ninpornerposcbk: Bua-so JIHY. — 2005, 324 c.)

IuranHs A5 cCaMOCTiHHOI poOOTH 3 TeMH
«PoJb ixTiogayHu y OioreoneHosax»

1. BB abioTuyHUX Ta OIOTMYHMX YWHHHKIB BOJHOTO CEPEIOBHUINA Ha pUO 1
puOONOIIOHUX.

2. bioTH4HI B3a€MOBITHOCHHHU Ta €KOJIOT1YHI Tpynu puod 1 puOOMoaiOHMX.

3. [Mommupenns pubdonoi6HUX 1 pubd, 01070T1YHI 1HBA31i B BOJHUX €KOCHUCTEMAaX.

4. 3axo/ii 3 0XOPOHH pUOOMOIOHUX 1 pUO.

5. Exonorist po3MHOkeHHST prOonoaiOHux 1 puo.

6. BluiuB eKoJIOTIYHMX YWHHUKIB Ha PICT, PO3MHOXKEHHS Ta IKUBJICHHSA
puOONOAIOHUX 1 PUO.

PexomennoBana Jjiteparypa:
1. ®eponenko O.B., MapenkoB O.M. IIpomucioBe ocCBO€HHS 1XTiodayHu
3anopi3bkoro (JuinpoBcbkoro) BogocxoBumia: Jlosimuuk. 2018. Quinpo, JIIPA,
152 c.
2. lllepman .M., ITununenko FO.B., IlleBuenko I1.I'. 3arampHa ixTiojoris: miap. —
K.: Arpapna ocirta, 2009. — 454 c.
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Cnmcok BUKOPHUCTAHOI JiTepaTypH

1. biopi3HOMaHITTS Ta pOJb 300I€HO3Y B TPUPOJHUX 1 AHTPOMOTCHHHUX
exocucreMax: Mart. 3-1 MixHapoa. Hayk. koud. — J1.: JIHY, 2005. — 552 c.

2. Biopi3HOMaHITTS Ta POJib TBAPUH B €KOCHUCTEMaxX: MaTepiayii 4-i MIKHApOIHOT
koHpepeni. - 1.: JIHY, 2007. - 532 c.

3. bynaxos B.JIL., [TaxomoB O.€. biopizHomaHITTs YKpainu. [[HimponeTpoBchbka
o6macte. Ccapmi (Mammalia). — J1.: JIHY, 2006. — 356 c.

4. T'ybaHoBa H. JL. Puroua TISUTBHICTD 3€MHOBOJHUX Ta ix
CepeOBHILEYTBOPIOBaTbHA posib B Jicax [lpumgHinpos’s // Mat. Bceykp. Hayk.
koH(. — Kanis, 2004. — C. 35-36.

5. I'y6anoBa H. JI. BmuB puiodoi AiIbHOCTI YaCHUKOBOI XabW Ha XiMidHI
BJIACTUBOCTI TpyHTY // IluTaHHS CTEMOBOTO JIICO3HABCTBA 1 JIICOBOI PEKYJIbTHUBAII]
3emensb. — [.: JHY, 2004. — C. 56-64.

6. Mipomnanuenko M. M. CrTIHKICTh IPyHTY SIK OCHOBa IME€JOCKOJIOTTYHOIO
HOpMYyBaHHsI 3a0pyaHeHHs. ABToped. muc... mok.61o1m.Hayk. — Xapkis, 2005. — 37 c.
7. ®ynkuioHangsHa 3o00jorig: miapyynuk / BJI. bynaxos, O.€. IlaxomoB. — JI.:
Bun-so IHY, 2011. —392 c.

8. TlaxomoB O. €., I'pavosa JI. B. Biumue ¢yHKIIIOHATBHOT AiSJIBHOCTI CCABIIIB Ha
IPYHTOBY MIKpO(hIopy JIICOBUX O10T€OIEHO31B B yMOBaX 3a0pyJAHEHHS IPYHTY
kaamieM // buopasznooOpasue 1 poJib 30011€HO3a B €CTECTBEHHBIX M aHTPONOTEHHBIX
skocucteMax. Marep. I Mexnaynap. Hayun. koud. — /[.: JIHY, 2003. — C. 236-237.
9. TI'mazoB M.B. Ponb XKHBOTHEIX B 3KOCHCTEMaX €JIOBBIX JiecoB. — M.: [IACBBA,
2004. — 240 c.

10.Tpuman  H. TII., TIpuman 0. UW. Pomp mnomyBogueix amdubuii B
MEXKOMOreoeHOTHYECKUX CBA3SX // CTpyKTypHO-(DYHKIHMOHAJIbHBIE OCOOEHHOCTH
€CTECTBEHHBIX U MCKYCCTBEHHBIX OuoreoineHo3oB. Te3. goxia. Bcec. cosem. — [l.:
JAY, 1978. - C. 190.

11.T'ybanoBa H. JI., bymaxoB B. JI. Macmrabbl poromieil AesTenbHOCTH
36MHOBOJIHUX—TIOYBOPOEB B  PA3IMUYHBIX  E€KOCHUCTEMaxX  CTEMHOW  30HBI
[Ipuanenposbst // Utenuss mamstu A. A. bpaynepa. Mart. 3-it MexmyHapo.
Hay4H.KoH(}. — Oneca, 2003. — C. 160-161.

12.T'y6anoBa H. JI. BausHue 3eMHOBOJHHMX Ha XMMHYCECKHE CBOMCTBA IMOYB M HX
(yHKUMOHANBHOE  3HAUY€HWE B  JeCHbIX  ekocuctemax [lpucamapes  //
buopasHooOpasrie u pojib 300ICHO3a B €CTECTBEHHBIX M AHTPONOTEHHUX
exocucreMax. Mar. 2-it Mexaynapoa.Hayys.koud. — J[.: JIHY, 2003. — C. 197-199.
13.Monuenko B.M. CBoOomHOXUBYIIHE IHUKIONMOOOpa3Hble Komemnoasl IloHTO-
Kacnuiickoro 6acceiina. — K: Haykoa nymka, 2003. — 351 c.

14.T'y6anoBa H. JI. 3nauenue poroieit aesarenbHOCTH ambuOuii B OnopemMeuanum
3arpsi3HeHHBIX Mo4B // Mar. 1-1 kond. Ykp.repneronor.t-Ba. — K., 2005. — C. 44-46.
15.ITaxomoB A. E. Bnusnue poromeid AesSTEIbHOCTH ClIENblllla Ha COCTaB
MOYBEHHBIX JKMBOTHBIX B OalpadHbIX JiecaX M HCKYCCTBEHHBIX IIJIAKOPHBIX
HacaxaeHusax I[Ipucamapps // Bompockl cTemHOro JiecoBeaeHUs, OMOTeOICHOIOT I
u oxpansl nipupossl. — J1.: AI'Y, 1979. — Beim. 9. — C. 79-85.
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16.TTaxomoB A. E. BausiHue poromiel AesTeIbHOCTH MBIIIEBUAHBIX T'PHI3YHOB Ha
(I)I/IBI/IKO-XI/IMI/I‘IGCKI/IG u 6I/IOH€HOTI/I‘IGCKI/IC CBOMCTBA IIOYB CTEIMHBLIX JIECOB IOrO-
Boctoka YCCP // I'peizynsl. Marep. V Bcecoros3n. cosemr. — M.: Hayka, 1980. — C.
365-366.

17.1laxomoB A. E. Cpenoobpazyromas GyHKIMS  MICKONMHUTAIONIMX — Kak
CCTCCTBCHHAA arpOTCXHOJIOTHA B IMIPUPOAHBIX 9KOCHUCTCMAX U UX HCIIOJIB30BAHUC //
Bicuuk JIainponerpoBckkoro yHiBepcutety. biosoria. Exonoris. — Bum. 8, 1. 2. —
20006. — C. 3-8.

18.TTaxomoB A. E., Komwobunckas H. II., IpaueBa JI. B. Ormnenka
cpenonpeoOpa3yronieil  1eATeIbHOCTH MIIEKOMUTAIMNUX M0  (YHKIIHOHATHHBIM
rapamMeTrpaM pPacTeHUM B YCIOBHUSAX AHTPOIIONEHHOTO 3arpsi3HEHHS MOMMEHHBIX
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pekynbTHBalii 3emens. — Bum. 4. — J1.: IV, 2000. — C. 116-123.
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