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BCTYIL

IIPEJAMET I 3ABJAHHA EKOCHCTEMOJIOTIL. KOHLENLIA
EKOCHCTEMU.

CTPVKTVPA EKOCUCTEMMU.

JKuBi opranizMu 1 HexuBe (aOIOTMYHE OTOYEHHS) HEPO3ILIBLHO
OB’ s13aH1 MK co0010. Bynb-sika oMHUI — Oiocucmema, MO CKIATAEThCS
3 yciX Oprasi3miB, sIKi (PYHKIIOHYIOTh CYMICHO Ha JaHiil TepuTopii, 1
B3aeMoO/li€ 3 (I3UYHUM CEPEJIOBUILEM TaKMM YUHOM, IO MOTIK €Heprii
CTBOPIOE YITKO BH3HAYEHI OIOTHYHI CTPYKTYpPH 1 KPyrooOir peuyoBUH MIX
)KMBOIO 1 HEKHBOIO YacTHUHAMH, € €eKOJIOTIYHOI CHCTeMOI a0o
€KOCHCTEMOIO.

Exocucrema — ocHOBHa (YKHKI[IOHAJIbHA OJIMHUIISL B €KOJIOTII,
OCKUIBKM JO0 HEl BXOJATh 1 OpraHi3Md 1 HEXKHBE CEpPEelIOBUILE —
KOMIIOHEHTH, III0 B3a€MHO BIUIMBAIOTH OJWH Ha OJHOTO, 1 HEOOXIAHI It
NIATPUMAaHHS )KUTTS B TiKl loro gopmi, sika iCHye Ha 3eMJIL.

JInsi KOMILJIEKCHOTO BUPIIIEHHS €KOJIOTIYHUX Mpo0JieM Ha piBHI
6iocepu 1 GIOMIB HEOOXITHO CIOYATKYy BHUBUUTH E€KOCHCTEMHHUI PiBEHb
oprasizaiiii >kMBOTO.

Exocucmema cxknadaemocsa 3 060X 0CHOGHUX KOMNOHeHmig: GIOTON
(exkoToTom), TOOTO TMEBHA TEPUTOPIS MPUPOJHOTO CEpeloBUIA 3 i
EKOJIOTIYHUMHU yMOBamMu 1 0iomeH03, TOOTO CYKYIHICTh BCIX >KMBHUX

Oprasi3miB, $Ki (YHKIIOHaJbHO TOB’si3aHl MDK coOoro. [lepumit



KOMIIOHEHT III€ HA3UBAIOTh aOIOMUYHUM KOMHOHEHMOM, a APYTUHA —
oilomuyHUM..

Jlo a0ioTHYHMX KOMIIOHEHTIB  BIJIHOCATBCA  TEMIEpaTypa;
BUIIPOMIHIOBaHHS, CBITJIO; 10HI3ylOUe BHUIIPOMIHIOBAHHS, Boja (Omaiw,
BOJIOTICTh TIOBITPs, TOBEPXHEBI BOJM, TPYHTOBI W MiA3€MHI BOJH);
atmocdepni razu (CO2, oxuciau azory u cipku, CO, KuceHb); Ol0TeHHI
€JIEMEHTHU: MaKpPOEJIEMEHTH 1 MIKPOEJIEeMEeHTH (ISl KUBUX OpraHi3MiB
BOKJIMBUMHU € MaibKe MOJIOBHHA 3 ICHYIOUMX XIMIYHHUX €JIEMEHTIB); THUCK 1
Teuisl, pyX TOBITpS W BOJU, BITEpP; IPYHT (MOXKUBHICTh, BOJOTICTD,
MEXaHIYHUM CKJIaJ, KHUCJIOTHICTh, T€OJIOTIYHE CEPEIOBUIIE; TOXKEXKI,
CTUXI1IHI SIBUIIIA TOIIIO.

BioTHYHI KOMIIOHEHTH TOAUIAIOTh HA TPU Ipynu: 1) mpoayueHTH
(aBToTpO(dM) — 3€NIeHI POCIWHU, IO BJIOBIIOIOTH COHSYHY EHEPTII0 1
MEPETBOPIOIOTh i1 B EHEPrir0 XIMIYHUX 3B’S3KIB;, 2) KOHCYMEHTH
(rereporpodm) — TBapUHU, SKI SKUBJIATHCA POCIMHAMU a00 I1HIIUMU
TBapyWHaMU; JeCTPYKTOpu (peayueHTH) — Tpubu i Oakrepii, AKi
PO3KJIAIAIOTh BIJMEPJII OpPraHiuyHi PEIITKHM Ha MPOCTIIIT KOMIIOHEHTH 1
MOBEPTAIOTh aBTOTpOo(daM O10TeHHI €JIEMEHTH.

B enepreTnyHOMy BiIHOIIIEHHI BC1 O10r€HHI KOMITOHCHTH 3aJIC)KHI
BIJl POCIIUH.

I Ogym posrisinae (pyHKIIOHAIBbHI CTPYKTYpPH €KOCHCTEM. 3
TOYKH 30py Tpodiunoi crpykrypm (Big rp. trophe - xuBieHHS)
€KOCHUCTEMU MOJUIAIOTh Ha 2 spycu. BepxHii sipyc — asmompoghnuii abo
“senenuti nosc”, MO BKIIOYAE POCIMHU YHM iX YaCTUHHU, SKI MICTATH
xaopodun. Tyt BigOyBaeThcs (ikcarliss eHeprii CBITJIa, BHUKOPUCTAHHS
MPOCTUX HEOPTaHIYHUX PEYOBUH 1 HAKONMHUYEHHS CKJIAJHUX OPTaHIYHUX
cnontyk. HwxkHil eemepompogruti sapyc abo “kopuunesuii nosc” BKIIOUYAE
IPYHTU 1 BIKJaaM, TBAPUHHI OPraHi3MHU, KOPEHEBI CUCTEMH, OpraHivHi
3QIUIITKA, 10 PO3KIAMAIOTHCA TOIMO. TyT TepeBa)ka€ BUKOPUCTAHHS,

TpaHcdopmMmariis 1 po3kiia CKIAJHUX OPTaHIYHUX CIOJYK.



3 Touku 30py 0i0J10TiYHOI (PYHKIIOHATBbHOI) CTPYKTYPH B CKIajl
€KOCUCTEMH BUIISIOTH TaKi KOMIIOHCHTH:

1. Heopraniuni pedosunu (C, N, CO,, H,O Ta iHmi), 1o
BKJTFOYAIOTHCS B KPYTOOOITH PEYOBHUH Ta €JICMEHTIB.

2. Opraniuni crnoyiykd (OUIKH, BYTIJIEBOAM, JIMIAH, TYMYCOBI
PEYOBHMHM TOINNO), IO 3B’SA3yIOTh OIOTHMYHY Ta ablOTUYHY YacCTHHH
EKOCHCTEMH.

3. [ToBiTpsiHE, BOJHE 1 CyOCTpaTHE CepeloBHUILE, IO BKIIOYAE
KJIIMAaTUYHUN PEXUM 1 1HII (Pi3uyH1 (HaKTOpH.

4, [IponynieHTH — aBTOTPO(U, MEPEBAKHO 3€JEHI POCIUHH, SIKI
MOKYTh YTBOPIOBATH MOKUBY 3 MMPOCTUX HEOPTraHIYHUX PEYOBUH.

5. Makpokoncymentn abo  ¢arorpodhu (rp. phagos —
MOXKUPAIOUUiA), 1€ — reTepoTpodu, MEPEeBaAKHO TBAPUHHU, SIKI >KUBIIATHCS
IHITUMU OpraHizMamMu a00 OpraHiYHUMH PEUOBHUHAMHU.

6. MikpokoHcymMeHTH a0o canpoditu (rp. Sapros — THHIUKN).
Cromu BITHOCSTH TETEPOTPO(PHI MIKPOCKOIMIYHI OpraHi3MH, NEPEeBa)KHO
OakTepii i rpubH, MO OTPUMYIOTh CHEPTII0 IUISIXOM PO3KJIaJaHHs TKaHUH
BIJIMEPJIMX OPraHi3MiB a00 MUISIXOM MOTJIWHAHHS PO3YMHEHHX OPTaHIYHUX
pPEUYOBHH, III0 CaMOBILIBHO BHUIUISIOTHCA UYMW BHUTATYIOTbCS HUMHU 3
opraisMmiB.IX 00’€HYIOTb B €KONOTIUHY TIpymy JecTPyKTOpiB abo
peayueHTiB. B pesynbrari iX OisUIBHOCTI BUBUIBHSIIOTBCA HEOpPTaHidHI
CJIEMEHTHU JKUBIICHHS, SKi MOBTOPHO BHUKOPHCTOBYIOTHCS MPOMYIICHTAMH.
Kpim Toro, campoditu mnocrayaroTh iKYy MaKpOKOHCYMEHTaM 1 4YacTo
BUJIIISIIOTh  (PI310JIOTIYHO aKTUBHI PEUYOBWHH, SIKI € 1HTIOITOpamMHu abo
CTUMYJIATOpaMH  (PYHKIIOHYBaHHS I1HIIMX OIOTUYHMX KOMIIOHEHTIB
€KOCHCTEMH.

JJist mpuKITay MOYKHA HABECTU CTPYKTYPY JIYIHOI €KOCUCTEMH.

1. Kmimatnuni  ¢akropu, moB’s3aHl 3 reorpagpiyHuM
pO3TallyBaHHIM: COHSYHA €HEPris, BOJA.

2. CepenoBullie iICHyBaHHsI — MaTEPUHCHKA MTOPOJA, IPYHT.



3. EneMeHTH XUBJIEHHA TPYHTY, BIIKJIAAiB, BOJU — OCHOBHI

ab10THYHI HEOPTaHiuH1 Ta OPTraHIYHI CIIOTYKH.

4, ABTOTpO(HMI TTOSIC — TPAB’THUCTA POCITUHHICTD.
d. ['erepoTpodHmii mosC, SKAW CKIANA€THCA 3 HACTYIMHUX
KOMITOHEHTIB:

® [IepBUHHI KOHCYMEHTHU — TPABOiIHI CCaBIll, KOMAaXH TOIIIO;

® BTOPWHHI KOHCYMEHTH — XHKI CCaBIIl, ITaXH Ta 1HII TBApUHU;

® JIETPOiTHI KOHCYMEHTH — 0e3XpeOeTHI (4epBU, MOTIOCKH, KOMaxHu

Ta 1H);
e campoditu — Oaktepii 1 rpubu, SKI PO3KIATAIOTH BIAMEPIY
OpraHiky.

ABTOTpOdHI 1 TeTepoTpodHI MPOLECH PO3AUIEHI HE TUIBKH Y
pocTOpi, ajie yacto 1 B 4aci. Hampukiaa, OCHOBHUI MpOIEC B JIICOBIM
ekocucteMl — (oTocuHTe3. TUIBKM HE3HaYHa 4YacTUHA IMPOJYKTIB
dboTocuHTE3y O€3MOCepeIHhO 1 BIApPa3y BHUKOPHCTOBYIOTHCS CaMOIO
POCIMHOIO 1 POCITWHOITHUMH TBAapHMHAMH Ta MMApa3UTaMH, IO >KUBJISATHCS
JUCTSIM YW JIepeBUHOI0. binmbla yacTMHA CHHTE30BAHOTO MaTepiary
(JIMCTKIB, IEPEBUHM, 3aIlacH MOKUBHUX PEYOBHUH, BIIKIIAJICHUX B HACIHHI 1
KOpPEHEBUIIaX) HE MiAAal0ThCsl HETallHOMY CIIOKHMBAHHIO 1 TOCTYIOBO
nepexoAsTh B MICTUIKY 1 IpyHT. [lepmn Hik Oyae BUKOpUCTaHA BCS IIs
OpraHika, MOXYTb MPOUTH MICSIll, POKH 1 HABITh TUCSYOMITTS (y BUIMAIKY
BUKOPHCTAHHS OPTaHIYHOTO TaJIMBA).

Tepmin “exocucmema” Buepiie 3ampomonyBaB B 1935 pomi
aHrmicbkuil exosor A. TeHcini, ajne ySBJIEHHS MPO €KOCUCTEMU BHHHUKJIIO
panime. [gei mpo €AHICTh >KMBHX OpraHi3MiB 1 CEPElOBHINA, a TaKOXK
JIOJIMHM 1 TIPUPOJIM MOKHA 3HAWTH B HAWJIaBHINIUX ITaM’ ATKAaX iCTOPii, aje
TIIbKU B KIHII XIX CT. movyaiu 3’ABJISITUCH IIIJIKOM IIE€BHI BUCJIOBJIIOBAHHS
IIOJI0 LbOTO, - Maike OJHOYACHO B aMEPUKAHCHKIM, €BPOMEHCHKIN 1

POCIHCBHKII €KOJIOT1YHIN HayKOBIH JiTepaTypi.



Himenpkuit Buenuit Kapna Mpobiyc B 1877 p. mnmcaB mpo
yIpYIOBaHHS OpraHi3MiB B MeXaX YCTpUYHOI OaHKH, K NIPO “Oioyenos”, a
B 1887 p. amepuxancekuii 6iojor C. @opbOc omydI1iKyBaB CBOIO KIIACUYHY
Ipato mpo 03epo, sK npo “mikpokocm”. B Pocii B. Jloky4aeB 1 ogus 3
rioro yuHiB I'. Mopo3oB po3BUBaiM BUCHHS MpO OIO0IEHO3M, a Ii3HIIIES
CykauoB B 1944 p. 3anpornoHyBaB TepMiH “Oioceoyero3”, M0 3a CBOIM
3MICTOM aHAJIOT1YHUH A0 TepMiHy “‘ekocuctema’. OTxe, Ha 31ami XIX-XX
CT. BUCHI MOYaAJIH PO3TIAATH 17110 MPO Te€, 0 MpUpoaa (QYHKIIOHYE SK
uuTicHa cucrtema. [Ipore crpaBkHI pPO3BUTOK BYEHHS MPO E€KOCHCTEMH
po3royaBcs micis po3poOku 3aranbHOi Teopii cucteMm (bepranandi, 1950,
1968 pp.).

OCHOBOIOJIO)KHUKAMH HOBOTO B €KOJIOTii HAmpsAMKY Oyl €KOJOTH
XaruuHCOH, YarTt, Ban Jlaiin, I'. OnyM Ta iHIm.

[TutanHs mpo Te, B SKi Mipi €KOCUCTEMH MiIMOPSIAKOBAHI 3aKOHAM
(YHKLIOHYBAaHHSA LUIICHUX CUCTEM (HampuKkiald, (I3UMYHHUX) 1 HACKUIbKH
BOHM 37aTHI J0 camMoopraizailii, IMoai0HO JJO OpraHi3MmiB, JOTENep
3JTUIIAETHCS BIIKPUTHAM 1 BUBUCHHS HOTO MPOJTOBKYETHCS.

CucteMHHMI MiAXi JO3BOJISIE BHUPINIYBATH peabHI MpOoOJIeMH
MOB’s3aHI 3  BEJICHHSAM  CLIBCBKOTO TOCIOJApPCTBA 1  OXOPOHOIO
HABKOJIMIIHEOTO CEPEIOBHUIIIA.

CucremHuii miaximg 0a3yeTbCs Ha MNPHUHIMUIN iepapxXii pieHis
opeanizayii. lepapxis o3Hayae pPO3MIIICHHS CTyneHeBUM psigoM. Ha
KOXXHOMY CTYINEHI BHHHMKAIOTh XapaKTepHI (YHKIIIOHAIbHI CUCTEMHU B
pe3ynbTari  B3aeMojii  OIOJIOTIYHOTO KOMIIOHEHTa 3 HaBKOJUIIHIM
G13UYHUM cepeloBHILEM (E€Hepriero Ta pedoBuHOI0). Cucrema — 11e
CYKYIHICTh KOMIIOHEHTIB, IO BIIOPSJIKOBAHO B3a€MOJIIIOTh, B3a€EMHO
3ajieaTh OJWH B OJIHOTO Ta YTBOPIOWOTH €auHe muie. Hampukiman,
OpraHi3MH, MOMYJIALii, yTpyHOBaHHS + €Hepris + peUOBHHA —> CUCTEMA.

Jns  eKOJIOTIYHUX CHUCTEM XapaKTepHE TIATPUMAHHS CTIMKO1

piBHOBaru, TOOTO 3/aTHICTH CaMOPEryJbOBaHOI CHCTEMHU MOBEPTATHCH Y



BUXIJHE TIOJIOKCHHS TIPUHAWMI TICIS HEBEIMKOTO BIAXWICHHS. B 11bomy
BiJTHOIICHH] HAMOJIMKIOIO JI0 11ealTy €eKOCHUCTEMOTO € Oiocdepa.

HactynHuii, HEe MEHII BaXJIWBUM NPUHUUI —  HPUHYUN
emepoxcenmnocmi. BiH monsdrae B TOMy, 110 MpH 00’ € THAHHI MiAMHOXHUH
a00 KOMIIOHEHTIB y OUIbINl (PYHKIIOHAJNBbHI OJMHMIN, Y OCTaHHIX
BUHHUKAIOTh HOBI BJIACTUBOCTI, SIKUX HE OYyJIO Ha monepeaHboMy piBHI. Taki
SKICHO HOBI, EMEp/UKCHTHI BIJIACTUBOCTI EKOJOTIYHOTO piBHA abo
€KOJIOTIYHOI ~ OJMHHUIII ~ HEMOXJIMBO  Iepen0ayuTd, BUXOASYM 13
BJIACTUBOCTEN KOMIIOHEHTIB, IO CKJIAJal0Th 1€ piBeHh ab0 CHUCTEMY.
ToOTO BIACTUBOCTI IIJIOTO HE 3BOJATHCS JO CYMH BJIACTUBOCTEH
CKJIQJIOBHX.

Xoya J1aHi OTpUMaH1 IpY BUBYEHH1 CUCTEMU SIKOTOCh IIEBHOTO P1BHS,
CHOPUSIOTh BUBYEHHIO HACTYIHOTO, 3 iX JOMOMOIOI HIKOJM HE MOXKHA
MOBHICTIO TOSICHUTH BCl SBUINA, 110 BiIOYyBalOThCS Ha I[bOMY pIBHI; BiH
MOBUHEH OyTH BUBYCHUI OE3MMOCEPEIHBO. SIK PHUKIad, MOXKHA PO3TISHYTH
BJIACTMBOCTI KHCHIO 1 BOJHIO, 10 € TazamMu. Crosyka BOJHIO 1 KUCHIO —
BOJIa € PIJUHOIO, 1[0 MAa€ 30BCIM 1HIII BJIACTUBOCTI. J[pyruii mpuxiag —
BJIACTUBOCTI OLIKIB HE 3BOIITHCA OO BIACTUBOCTENM aMIHOKHCIOT. Ao,
NpUKIaa 3 OOTaHIKM — BIJIACTHBOCTI JIMIIAWHUKIB HE 3BOJATHCSA MO
BJIACTUBOCTEMN TPUOIB 1 BOJOPOCTEM, 3 IKUX BOHU CKJIAJAIOTHCA.

KpiMm eMepaKeHTHUX BIACTHBOCTEH, Oy/Ib-IKa CHCTEMa Ha TIEBHOMY
pIBHI Ma€ 1€ ¥ CyKYyNHiI BJIaCTHUBOCTI, TOOTO CyMy BIACTUBOCTEH
KOMITOHEHTIB. [IpukiagoM CyKymHUX BIACTUBOCTEH Il O10JOTIYHOTO
YIPYIOBAaHHS MOXE CIYXHUTH HApOJKYBAaHICTb — CyMma I1HAMBIIyaJIbHUX
Hapo/KEHb 3a MEBHUM TepioJl, BUPaKEHA y BHUIJISAI 4YacTKU abo y
BIJICOTKAaX BIJ] 3araJIbHOTO YMCJIa OCOOMH B TOIYJISAINI.

Emep/keHTHI BIACTUBOCTI BUHUKAIOTH B PE3YNbTAaTi B3a€EMOIl
KOMIIOHEHTIB CUCTEMH, a HEe BHACIIIJIOK 3MIHUA MPUPOIU IUX KOMIIOHEHTIB.
KomMnoHeHTH 1HTErpyroThCs, YTBOprolOUM meBHI Omnoku. Came 1

iHTerparis (iepapxisi) 0OyMOBIIIOE MOSIBY HOBUX YHIKQJIbHUX BJIACTUBOCTEH.



Jlesiki 03HaKu 3 3 MiJBULICHHSIM PiBHS OpraHizallii CTaloTh CKJIaJHIIIUMHU 1
OUThIII MIHJIWBHUMH, IHII — HABMAKW, MPOCTIIMIAMH 1 MEHII MiHJIUBHUMH.
Hanpuknan, 1HTEHCUBHICTh (DOTOCHHTE3Y JICOBOIO YIPYHOBAHHS MEHII
BapiabenpHa, HI’K IHTEHCUBHICTh (POTOCHHTE3Y OKPEMHUX JEPEB UM JHUCTKIB
BCEPE/IMHI 1ILOTO > YIpyINoBaHHA. bijblia cTaOlIBHICTh IHTEHCHUBHOCTI
(OTOCHHTE3y YIpyHOBaHHS NOSICHIOETbCA THUM, 110, SIKIIO B OJHIA HOro
YaCTHHI 1HTEHCHUBHICTh (POTOCHHTE3Y 3HIIKYETHCS, TO B I1HINIA MOXKIIVBE
JOoro KOMIIEHCAaTOpHE MocwuiieHHs. B3arami, craTucThuHa BapiaOeNbHICTb
3HAYEHb LIJIOT0 MEHIIIA Bl CyMHU BapiaOeIbHOCTI YACTHH.

Axmo BpaxyBaTH €MEPIKEHTHI BJIACTHBOCTI 1  IOCHUJIEHHS
roMeocTa3y Ha KOXXHOMY pIBHI, TO CTa€ 3pO3yMUINM, IO JJIi BUBUYEHHS
IIJIOTO HE 3aBXOW OOOB’SI3KOBO 3HATH BCl HMOro KOMIIOHEHTH [0
HaWIpIOHIMMX AeTaneil. B3araimi, imeanbHe BUBYEHHS OYIb-IKOTO PiBHSA
CUCTEMH BKJIIOYA€ BHBYEHHS TPHOXCTYNEHEBOI 1€papxili — CHCTEMH,
MIJCUCTEMH (CYCIIHINA HUKHIN pIBEHb) 1 HAJACUCTEMU (HACTYIHUN BEPXHIM
piBeHb). OTke, KOXKHUI PiBEHb OIOCHCTEMHU BI3HAYAETHCS BJIACHUMH
BJIACTUBOCTSIMHU, $IKI XapakTepHI TUIBKHU ISl HBOTO, a KPIM TOTO, CYMOIO
BJIACTMBOCTEH M1ICHCTEM-KOMIIOHEHTIB.

Exomoris — 11¢ CHHTeTHMYHA HayKa, IO BHBYAE SBHINA IJIICHO.
Oco0nMBO 1€ CTOCYETHhCSI BUBUEHHSI eKocucTeM. EkocucTteMu MaroTh psin
BJIACTMBOCTEH, 1110 XapaKTepHI BUKIIIOUHO M. Pa3oM 3 TuM, a5t po3yMiHHS
BCIX OCOOJIMBOCTEH IIbOrO PIBHSA OpraHizaiii »KHUBOro, OOOB’S3KOBO
BHUBYAIOTHCS BIACTUBOCTI TaKWX MIACUCTEM, SIK OpraHi3M, MOMYJsLii 1
yIrpYIOBaHHS, a TAKOXK HAJCUCTEMH — OiochepH.

[Tpr BHBUYEHHI BENMKHX, CKJIAJHUX EKOCHCTEM, TaKHX 5K 03€pO UM
JIiC, €KOJIOTH BUKOPUCTOBYIOTH JIBA M1AXO/H.

[epmuii maxix — xoricmuunuti (ep. holos — yinuu ) nepemdadae
BUMIPIOBAHHS MOCTYIUICHHS 1 BUXOAY €HEprii Ta pI3HUX PEYOBHH, OLIIHKY
CYKYITHUX Ta €MEpKEHTHUX BJIACTMBOCTEH MLIJIOTO, a MOTIM, B pasl

HEOOXITHOCTI, — BHMBYCHHSA CKJIQAOBUX YacTHUH. I[HIIMHA MmAX1g —



Mepono2iyHutl (2p. Meros — uacmuna). Ilpu HOTO 3aCTOCYBaHHI CIIOYATKY
BUBYAIOTHCS  BJACTHMBOCTI OCHOBHHMX 4YacTHH, a IIOTIM I JaHi
EKCTPaIOJIIOIOTHCA Ha CUCTEMY B IIJIOMY.

XonmicTUYHUM MiAXia BIepiue OyB 3acTocOBaHUN B poOoTi bipmxka B
1915 porti mpu BUBYEHHI TEIIOBOrO OajiaHCcy o3ep. bip/k CKOHIIEHTpYBaB
yBary He Ha IMpolecax, o0 BIJOYBalOThCSA B 03€pi, a HA BHUMIPIOBaHHI
IPUTOKY €HEprii B 03epo 1 BIATOKY eHeprii 3 Hboro. Takum YuHOM,
exocucTeMa (B JaHOMY BHUIAJIKy 03€p0) PO3TIISIAAETHCS SIK “HOPHUMN SAIIUK,
TOOTO 00’€KT, (DYHKIIIS SIKOTO OMUCY€EThCA 0€3 BUSICHEHHS ‘‘BHYTPILIHHOTO
BMICTY .

[lepeBaxxHO 1I JABa MIAXOAU JONOBHIOIOTH OJMH OJHOTO, a
NepeBaKaHHs TOTO Y 1HIIOTO 3JICKUTH BIJl METU JTOCHIIKCHb.

B ocraHHIi 4Yac €KOJOrM BCE YacTillle KOPUCTYIOThCS JBOMa
JOTIOMDKHUMHM MIIXOJAaMH — €KCIIEPUMEHTATbHUMHU METOJaMH ¥ METOJIOM
MOJICTIIOBaHHS.  EKCHepUMEHTANbHUNA  METOJ  JIO3BOJISIE  3PO3YMITH
CTPYKTYPY €KOCHUCTEMH IIISXOM MOPYIIEHHS TUM YH 1HIIMM CIOCOOOM 3
TUM, 100 peakilisi CUCTEMH Ha Take MOPYILICHHS NEepeBipuiia BUCYHYTY
rinoredy. Takuii MeTon 1€ HaA3WBAIOTh 1€ “‘CTpecoBor”  abo
“neptyOariiHor” exoJoriero (Jiat. pertubare — mopymryBaru). B octanHii
9ac BiH 3aCTOCOBYETHCS AyKe MTUPOKO.

MeTon MojentoBaHHS J03BOJISIE HE TIIBKM BHUBYATH, aje i
MPOTHO3YBaTH MPOIECH, IO BIAOYBAIOThCA B eKocucteMi. Mooeni — 1g,
KOPOTKO Ka)Xy4H, CIPOIIEHI BepCii peaJlbHOro CBITy a00 aOCTpakTHUM
omuc Oynb-IKOTO SIBUI]A pEaJbHOTO CBITY, SKHH J1a€ MOMKIIUBICTh
MPOTHO3YBaTH, mependadatd. SKIO MM XO04eMO OTpUMaTH HailHI
KUTbKICHI TMPOTHO3M, MOJEJb TOBHHHA OYyTH CTAaTUCTHUYHOI 1 CTPOrO
MaTteMaTtnyHoto (dopmarnizoBaHow). Hampukian, maTtemMaTU4dHUil BuUpas,
AKAA OMUCYy€ 3MIHM YHCEIBHOCTI TOMYJAIii KOMaxXx 1 JI03BOJISE
nepeadaunTH 110 YUCENbHICTh B OyAb-IKHl MOMEHT 4acy, CIiJ] BBaXaTu

MOJIEJUTIO, KOPHUCHOIO 3 O10JIOTIYHOI TOYKH 30pYy. A SKIIO I OIS



KOMaX-IIKITHUKIB CIIbCHKOTO TOCIIOAAPCTBA, TO LI MOJIETh KOPUCHA IIE U
exoHoMiyHO. CripollieHa MOelb, SIKII0 BOHA BIpHO MOOYJOBaHA, JOCUTh
00’€KTUBHO BiJI00pa)kae MPOILIECH, 1110 BiIOYBAIOTHCS B PEAIHBHOCTI.

Exocucrema, sik 1 Oyap-sika iHIIAa CUCTeMa, 000B’SI3KOBO BUBYAETHCS
Ha BXOJ1 W Ha BUXOAl. Y TpaIlorouiid MOJEI €KOCUCTeMH HEOOXIiHI, SK
MIHIMYM, YOTHUPH KOMIOHEHTH: 1) JpKepesno eHeprii abo Oyab-ska iHIIA
pyIIiiHa cuja; 2) BIACTHBOCTI, IO HA3WBAIOTHCS MEPEMIHHUMH CTaHiB; 3)
HaIpsMH TIOTOKIB, IO 3B’SI3YIOTh BJIACTHMBOCTI MIX COO0OI0 1 3 JIIOUYUMH
CHWJIaMHM 4epe3 MOTOKU €Heprii ¥ pedoBuHU; 4) B3aeMmonii abo QyHKuIi
B3a€EMOJIIA CHJI 1 BIIACTUBOCTEW, IO MOCHIIOIOTH a00 KOHTPOIIOIOTH
NEepeMillieHHs PEYoBMH 1 eHeprii abo CTBOPIOIOTh EMEpIKEHTHI
BJIACTUBOCTI. BianmoBigHO, (YHKIIOHATIBHY CXE€MY €KOCHCTEMH MOXHa
300pa3uTH y BUTIIAJI B3a€EMOJIIi TPhOX OCHOBHUX KOMIIOHEHTIB, a caMe —
yIpymHoBaHHS, MOTOKY €HEprii 1 Kpyroooiry pedoBuH. Jepenom eHeprii €
Cownre. Ilotik eneprii cnpsimoBanuii B oauH Oik. YacThHa moCTymaro4oi
COHSIYHOI €Heprii MepeTBOPIOETHCS YIPYITOBAHHSIM 1 IEPEXOAUTh HA SAKICHO
BUILUN CTYIIHb, TPAHCHPOPMYIOUUCH B OPraHIYHY PEUYOBHUHY, IO € OLIbII
KOHIICHTPOBaHOIO (POPMOIO €Heprii, Hi’K COHSYHE MPOMIHHS, ajiec OiIbIa
JacTHMHA EHEPrii Jerpaaye, MPOXOJUTh 4Yepe3 CUCTEeMYy 1 TOKUIaEe ii y
BUIJISIAI  TEIUIOBOTO po3CitoBaHHsS. EHeprisi Mo)ke HaKONWYyBaTHUCh,
3BUIBHATUCH a00 EKCIOPTYBAaTHCh, aje iI HE MOXHAa BUKOPHUCTATH
MIOBTOPHO.

Ha BinMiHY BiJ €HEprii, €JIEMEHTH JKUBJICHHS, B TOMY YHCJII O10T€HHI
enemeHT, HeoOximHi i xutts (C, N, P Ta iH.), Boma, MOXYTh
BUKOPUCTOBYBATUCh 0Oaratopa3zoBo. ABTOTPO(H, BIOBJIIOIOYHA EHEPTIIO
CoHIis, TEpeTBOPIOIOTh i1 B EHEPril0 XIMIYHUX 3B’SI3KIB 1 YTBOPIOIOTH
opraiuHi crnonykd. OCTaHHI BUKOPHUCTOBYIOTHCSI CKJIAIHOIO CITKOIO
reTepoTpodiB, a BUBUIBHAIOTH OIOT€HHI €JIEMEHTH 1 3aMUKaIOTh KPYroooir

PEYOBHH JIECTPYKTOPH.



OTxe, BCl €KOCHCTEMH, B TOMY uuCIl Olocdepa, € BIIKPUTHMHU
CHCTeMaMHU, BOHU MTOBUHHI OTPUMYBATHU i BianaBatu eHeprito. [lo-apyre, B
E€KOCUCTEMY OO0OB’S3KOBO  IOCTYNAalOTh pPEUYOBHMHU  (OpraHiuHi H
HEOpraHiyHi), ki TpaHC(HOPMYIOTECS 1 BUHOCATHCA 3a ii Mexi. Kpim Toro,
B1I0YBa€ThCS MPUTIK Ta eMIrparlis OpraHi3Mis.

B TepMoamHaMiuHOMY BITHOIIEHHI €KOCHCTEMH BITHOCSATHCS [0
BIIKDUTUX CHCTEM, BITHOCHO CTaOUTBHMX B 4Yaci. EjmeMeHTH, 1m0
MOCTYIAIOTh O €KOCUCTEMH, 11€ — COHSIYHA €HEPTisl, MIHEpaJIbHI €J1eMEHTH
IpyHTY, aTMOc(epHi rasu, Boja. EieMeHTH, 110 BUXOMSITh 3 €KOCUCTEMH,
e — TeIJI0, KHUCEHb, BYIJEKUCIUN Ta3, amiak, MeperHiid, OloreHH1
PEYOBHUHH, SIKI IEPEHOCITHCS BOJIOIO TOIIO.

Maciitabu 3MiHM CEepelloBUINAa HAa BXOJ1 1 BUXOJl AYXKE CHJIBHO
BapiIOIOTh 1 3aJieXkKaTh BiJ] 0araTboX MEepeMIHHUX, HATPUKIIAT;

® pO3MIpiB cUCTeMHU (YUM OLJIbIIIa CUCTEMAa, TUM MEHIIIEC 3aJIe)KUTh

B/l 30BHIIIIHIX (DaKTOPIB);

® IHTCHCHUBHOCTI OOMIHY (UMM IHTEHCHUBHIIIMK OOMIH, THUM
OUTBIINY TIPUTIK 1 BIATIK);

e 30aJaHCOBAaHOCTI aBTO- 1 TeTepoTpOoPHUX mpoueciB (4UM
CWIbHIIIE MOpYIIEHAa piBHOBAara, TUM OUIBIIUM MOBHHEH OyTH
MIPUTIK 30BHI JJIs 11 BITHOBJICHHS);

e CTajli Ta CTYNEHIO pPO3BUTKY CHUCTEMU (YUM pO3BHHEHIIIA

cuUcTeMa, TUM BOHA 30ajlaHCOBaHiIIa).

ITPOAYKIIA TA PO3KJIAJJAHHA OPI'AHIYHHUX CIIOJIVK B
EKOCUCTEMAX
IIPOJIVKIIA OPI'AHIYHHUX CIIOJIVK. AMepukaHChbKU BUCHUM
I'eopr Kimapk (1966) Ha3BaB cydacHy eKoJiorito  “¢i310J10Ti€r0
€KOJIOTIYHOTO KOMIUIEKCY, B TOMY pO3yMiHHI, IO BOHA 3aliMa€ThCs
BUBUYEHHSIM (YHKUIOHAJIBHUX acmhekTiB”. Skmo ¢izionoris 3aiiMaeTbes

BUBYEHHSM IIPOIIECIB KUTTEAISIBHOCTI Ha PIBHI OpPra”i3My, TO €KOJIOTis
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CHUCTEM — BHBUYEHHSM IMPOLECIB KUTTEIISUIBHOCTI, CHIIBHUX AJIA PI3HUX
Oprai3amMiB — BiJ OakTepiii [0 BHIIUMX POCIMH Ta TBApUH — Ha pIBHI
€KOCUCTEMHU YM 1HIIUX HAJIOPTraHI3MOBUX PIBHSX. 3HaYEHHS BUKOHYBaHUX
¢GyHKIH, SIK Ha pIBHI OpraHi3My, Tak 1 Ha PiBHI €KOCHUCTEMHU IMOJIATAE Y
MIITPUMAHH] JKUTTS, a 3BOJATHCS BOHHM JO OOMIHY PEUOBHH Ta €HEPrii,
MIITPUMaHHI JUHAMIYHOI piBHOBaru (romeocrtasy) Touo. Bzarami, ®KuTTs
BU3HAYAIOTh SIK CYKYIHICTh O10XIMIYHUX PEAaKIIii, SIKI CYNPOBOKYIOTHCS
IHTEHCUBHUM OOMIHOM 3 HaBKOJIMIIHIM CEPEJOBHUIINEM Ta IMOO0YI0BOIO
cnenu(piyHuX OI10JOTIYHUX CTPYKTYp, 1 CHpSIMOBaHI Ha HIATPUMAHHS
romeoctady (ToOTO HM3BKOi  €HTpOMIi) Ta BHUCOKOIO  CTYIEHS
BIIOPSIKOBAHOCTI.

OcHoBHMI Tmpolec, HEOOXITHUW i MIATPUMAHHS KUTTA, - L€
YTBOPEHHSI OpraHiyHux crnoiyk 3 Heopraniunux (CO; 1 H,0). Le# nmporuec
OB’ s13aHUH 3 POTOCUHTE30M Ta XEMOCHHTE30M.

3 XIMIYHOI TOYKHM 30py, mporec (OTOCHUHTE3Y — 1€ 3amacaHHs
JaCTHHU €HEPTil COHSYHOIO CBITJIA y BUIJIS/I TOTEHIIHHOI abo 3B’s3aHOi
€Heprii MoXKUBHUX peyoBUH (1k1). 3arajibHe PIBHSHHS OKHMCHO-BIJTHOBHOI
peaxiiii OTOCHHTE3Y MOXKHA 3aITUCATH TAKUM YHHOM:

CO; +2H,A—[CH,0] + H,0O + 2A

Jlns 3enmeHUX POCIMH (BOJOPOCTEH Ta BHUIIUX POCIMH) A — 1I€
KHCEHb, BOJa OKHCIIOETHCS 3 BHUBUIbHEHHSAM razomnojioHoro O,. Ilpwm
dbortocunTesl Oakrepii H,A (BiIHOBHUK) — HE BOja, a IHIIA PEYOBHHA,
HaMpuKIaJ CIPKOBOJEHb, SIK Yy 3€JCHUX 1 MypIypoBUX OakTepii, abo
OpraHiyHa CIOJIyKa, sK y Oypux HecipkoBux Oaktepiit. OTxe, mpu
OakTepiaibHOMY (DOTOCHUHTE31 KUCEHb HE BUIUIAEThCSA. DoTocHMHTE3yrOUl
OakTepii — TMEepeBaAKHO BOJHI OpraHi3Mu (MPICHOBOAHI 1 MOPCHKI),
3yCTPIYalOThCS B aHACpPOOHUX YMOBAaX, BINIrPalOTh BAXKIWBY pPOJIb B
Kpyroo0iry cipku. HecipkoBi Oaktepii 3aiiicHO0TH BifHOBIeHHs CO; 3

JIOTIOMOTOF0 OPTaHIYHHX BiTHOBHUKIB.
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OcobmuBicTiO 6akTepiaibHOTO (DOTOCHHTE3y € ¥ Te, 0 BOHU HE
HAaKOMMYYIOTh ~ 0araTo  BYIVIEBOAIB, a CHHTE3YIOTb  IEPEBAXKHO
aMIHOKHUCJIOTH ¥ OUIKK. DoTOoCHMHTE3yI0Ul OakTepli BIAIrparoTh HE3HAUHY
poJIb B TIpoayKirii Bogoum (3-5 %), mpoTe iXHS eKOJIOTivHa POJIb 3POCTAE B
cnenudiyHUX  yMOBaxX —  BojoMMax, 30aradyeHuX  CIPKOBOIHEM,
3a0pyIHEHUX CTIYHHUX BOJIaX, BOJOMMAaxX 3 BUCOKMM BMICTOM OpTaHIYHUX
3a0pyHEHB.

IcnyBanns  Oiocepu  3anexkuTh Bl (OTOCHMHTE3Yy, IO
CYNPOBO/KYETHCS BUAUICHHSIM KHCHIO. Y BOJAHOMY CEpPEIOBHIII TaKHMA
dboToCcuHTE3 3MIMCHIOIOTh HIKY1 POCIUHU (BOAOPOCTI), IO BIAHOCITHCA J10
pI3HMX TaKCOHOMIYHMX Ta eKkojoriyHux rpyn. B CsiToBomy okeaHi
YTBOPIOETHCS MOPUOJM3HO YETBEpTAa 4YaCTUHA 3arajbHOl O10J0TTYHOL
OPOAYKIii TIJaHeTH. [0JIOBHUM 4YWHOM, (POTOCHHTE3YIOUl BOJOPOCTI
30cepe/keHl B (DITOTUTAHKTOHI — J1aTOMOBI, MipOo¢iTOBl, CHHBO-3EJCHI
Tomo. B OeHTOC! nepeBakaroTh NPEJCTaBHUKU OypHX, YEPBOHUX, 3€JICHUX
BOJIOPOCTEM.

Ha cymi aBTOTpo(hHI OpraHi3MH 30CEpEeIKEH] TyKe€ HEPIBHOMIPHO.
HaiiGinpiie ¢itomacu 30cepemxeHo B palioHaX BIYHO3EIECHUX BOJIOTHX
TpOMmiYHUX JiciB — ObIe 500 T /ra; TalTh Ta TOMIPHUX MIUPOKOIUCTIHUX
aiciB — 300-400 t/ra; creniB, caBan — 125-150 1/ra.

Bigoma rpyna Oakrtepiii, sika Jii CHHTE3Y OPraHIYHHX CIOJYK
BUKOPHCTOBYE CHEPril0 HE COHSYHOIO CBiTJIa, a Ty, IO BHUHHUKAE B
pe3ynbTaTi XIMIYHOTO OKHUCJIEHHS MPOCTUX HEOpPraHIYHMX CHOMyK. Taki
OakTepli Ha3UBAIOThCS Xxemoasmompogamu abO XeMOCUHmMEIYIOYUMU
bakmepisamu, a mnporec — xemocurmezom. OCHOBHHM CEPEIOBHUIIEM
ICHYBaHHS TakuX OakTepiii € TPyHT, 1HOMAI — MpiCHI ¥ MOPCHKI BOJIH.
IcHyBaHHST XEeMOCHHTE3yOUMX OakTepiii Oyjo BIAKPUTE POCIHCHKUM
Mmikpo6iosnorom C.H. Bunorpancekum B 1892 poll Ha mpuKIaal YUCTHX

KyIeTyp HiTpudikyrounx Oakrepiii (Nitrobacter), siki pocin BukiIrO4HO Ha
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MiHEpalbHUX CyOcTpaTax, OKUCIIOIOYM AaMOHIWHUN a30T 1 HITpaTH, 1
CHUHTE3YIOUM OpTaHiuHI PEUOBUHH.

Knacudikariss xemoaBTOTpo®diB 3IIMCHIOETHCS  BIAMOBIIHO  JO
XIMIYHOT ~ mpupoau  cyOcTpaTy, IO  OKHUCIIOEThCS.  PO3pi3HAIOTH
HITpU(]iKyroul 6aKkTepii, B pe3yabTaTi SUIbHOCTI SKUX aMiaK OKUCIIOETHCS
JI0 a30THCTOI KUCJIOTH, @ BOHA, BIAMOBIIHO, 10 @30THOI KUCJIOTH; BOJIHEBI
OakTepli — aepoOHI MIKpPOOpPraHi3MH, II0 BHUKOPUCTOBYIOTH SIK DKEPEIO
€HEprii peakililo OKUCICHHS MOJIEKYJISPHOTO BOJHIO KHUCHEM, a B SIKOCTI
mxepena Byriento — CO,; cipkoOakTepii, 10 OKUCIIOIOTh CIPKOBOJEHD 10
CIpKM, a CIpKYy JO CipuyaHOi KHUCJIOTH; 3aji300akTepii (OKUCIIOIOThH
JIBOBAJICHTHE 311130 J10 TPUBAJIEHTHOTO).

PO3KJIA/JAHHA OPI'AHIYHUX CIIOJIVK (KATABOJII3M). B
OpUPOAl TeTepoTpoHHI Tpoliec pO3KIANaHHS OpraHiku MPUOIU3HO
3piBHOBaXXy€e aBTOTpodHUN MeTabomisMm. Posknamanns — me Oynab-ske
010JI0T1YHE OKHUCJIEHHS, 110 Ja€ €HEPrito. ICHYIOTh Taki TUIU PO3KJIalaHHS
OpraHIYHUX CITOJTYK.

- AepobHe Ouxanmus, AK€ € HAUMOUIUPEHIIIMM THUIOM PO3KJIaJaHHS
opraiyHux crnoiayk Ha 3emii. OKUCTIOBaYeM OPraHIYHHMX CIOIYK €
MOJICKYJIIPHUN KHCEHb, KIHIIEB1 MPOAYKTH — BYTJIEKHCIIUMA Ta3 1 BOJA.

- Anaepobne Ouxamns. OKUCIIOBaYE€M BHUCTYNA€ HE KHUCEHb, a 1HIII
OpraHiYHl Yd HEOPraHiuHl CMOJYKH. XapaKTepHE METaHOBUM OaKTepisM,
necynb(hoOakTepisiM TOIIIO.

- bpooinns — HenoBHE OKUCIICHHS. OKUCTIOBAaYEM CITY>KUTh OpTraHiuHa
CHOJyKa, LI0 caMa OKHUCIIO€TbeA. KiHIIEBUMM MpOyKTaMu OpOMIHHA €
NPOMIKHI OpraHiyHl CHOJIYKHM — MOJIOYHA KHUCJIOTa, E€TWJIOBUU CIHPT,
MaciisiHa KHUCJIOTa). BpoJiHHA BiIacTHBE APLKIXKAM, MOJOYHOKHUCIUM
OakTepisiM Ta THIITUM OpTraHi3MaM.

AHaepoOHI JKMBI OpraHi3aMHM € TEepPBUHHUMH (POpMaMH >KUTTH.
HaiimaBuimi anaepoOu Oynau mpokapioTaMu, Ii3HIINIE BHHUKIA U

eykapiotd. B cyuacHMXx ymoBax aHaepoOu ¥ aepobu  TICHO
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B3a€MONOB’A3aHl 1 (DYHKIIOHAIBHO JOMOBHIOIOTh OJWH OJHOTO. Xoua
aHaepoOH1 campoTpodu € MaJONMOMITHOI YaCTUHOI O10IEHO3y, TUM HE
MEHIIIE BOHU AYXKE€ BaXJIMBI JIJII €KOCUCTEMH, TOMY IO JIUILIE BOHU 3/1aTHI
70 SKUTTEAIIIBHOCTI B TNHOOKMX OE3KHMCHEBUX IIapax IPyHTY 1 B
miaABoAHUX Bigkimagax. Ll MikpoopraHizsmMu “psATyrOTh” €HEPriro 1
PEUYOBUHHM, SIKI MICIS aHAepOOHOTO OKUCICHHS AUPYHIYIOTH Y BEpPXHI
IapH, CTAl0YW JOCTYITHUMU AJI1 BUKOPUCTAHHS aepodamu.

Jly’ke BaKJIMBUM MPOIecoM sl GYHKIIOHYBAHHS K €KOCUCTEM, TaK
1 Olocepu B 1MiIOMY, € pO3KIAJAaHHS BIIMEPJIUX OPraHi3MiB, 10
3IACHIOIOTH CanpoTpodu — reTepoTpodHI MIKPOOPraHi3Mu — OakTepli U
rpubu. B pe3ynbrari po3kiagaHHs BOHU OTPUMYIOTH MOXKUBHI PEYOBUHH 1
CHEPrito JUIsl BJIACHOI KUTTEISIBHOCTI. (OJHOYACHO BUBUIBHSIOTHCS
OlOoreHH1 eJeMEeHTH, 10 OyNu 3B’s3aHl B MEPTBUX 3aJMIIKaX, 1 CTalOTh
JIOCTYITHUMH JJIsl TIOBTOPHOTO CIIOKMBAaHHS pocinHaMmu. bakrepii it rpubu
MalTh (EpPMEHTH, HEOOXITHI [JIs MPOXO/KEHHS IUX CcHerudiuHux
XiMIYHUX peakiiii. DepMeHTH BUIIISIOTHCS HA30BHI B MEPTBY OPTaHIKY.
[Ticns  peaxuii ¢GEepMEHTATUBHOTO  PO3IICIUICHHS  JeKi PEYOBUHU
MOCTYNAaITh B KIITUHHM, 1HIIN 3aJUIIAIOTHCS B CEPEAOBHII, a IIME 1HII —
BUJIIJISIIOTHCST KJIITUHAMU B cepenoBuilie. [loBHE po3kiaiaHHsS BiAMEPIUX
3aJUIIKIB MOXE 3IIMCHHUTHCH JIAIIE KOMIUIEKCOM BHWJIB, IO MJIIOTH
MOCJIIIOBHO 1 cTporo cnerudiuno. [IBuako po3kiagaroTbes KUpH, IyKpH,
OUIKM, a LIeJ0J03a, JIrHIH, XITHH, IIEPCTh, KICTKA PYHHYIOTHCS 3HAYHO
noBuIbHIIIEe. Hanpuknaa, npu po3kiagaHHi TpaBu Oiau3bko 25 % cyxoi
Macy 3aJMIIKIB PO3KJIAIA€ThCA 3a 2 MicsAli, a 3a HacTynHi 10 micAiB
po3kiangaethes me 40 %. lIBuakicts po3KkIagaHHs BIAMEPIUX POCIUHHUX
pPEIITOK 3aJeKUTh B TeMmmeparypu Ta Bojorocti. HaitmBumaiie
pO3KJIa/laHHs B1I0YBA€ThCS B TPOMIUYHUX BOJIOTHX Jicax. B cyxomy kiiMari
(cTenu) AECTPYKTOPHU HE BCTUTAIOTh PO3KIIACTH OpPraHIuHI 3aJUIIKU, TOMY
JUIT HOPMAJIBHOTO (DYHKI[IOHYBAaHHSI CTEMOBOI €KOCHCTEMH KOPHCHUMHU €

CE30HHI MOXKEXI.
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OpraniyHa pevyoBHMHA, IO BKJIIOYEHA B TMPOILEC PO3KIAJAAHHA,
Ha3WBa€ThCA  dempumom. TepmiH  “meTput’  (IPOIYKT  pPO3MATY)
3al03MYE€HO 3 TeoJIorii, J&¢ HUM Ha3UBaIOTh MPOJIYKTH pPYHHYBaHHS
ripcekux mopia. IIpoaykTtu pos3maay CKIAZarOThCS 3 JBOX PI3HHUX 32
(GI3MYHUM CTAHOM PEUOBHUH — 3aBUCIII OpPraHIYHI PEYOBHHHU 1 PO3YMHEHI
OpraHiyHi peYOBUHHU, 1110 BUMUBAIOTHCA 3 BIAMEPIIUX TKAHUH.

[Iporuec po3kitagaHs BiAMEPIIOi OpraHiKy BiAOYBAETHCS Y TPU CTaii.

1. [TonpiOHEHHS NeTPUTY B pe3ysbTaTi (HI3UYHUX Ta 010JOTTUHHUX

BIUIMBIB, 110 CYMPOBOKYETHCS BUBUIBHEHHSM PO3YMHEHUX OPTaHIuHUX
cionyk. o ¢izuunux ¢akTopiB po3KiIaJaHHs BIIHOCATH KOJWBaHHS
TeMIiepaTypy, BOJy ToIo. biosoriuni ¢akTopu po3KIagaHHs, 1€, B
nepury yepry, - ¢arorpopu (crokuBadi BiAMepioi oprasiku). Jlo HHX
BIJTHOCSITh JAPIOHUX Ta MIKPOCKOMIYHUX TBApUH (HAWUMPOCTIIl, TPYHTOBI
KJIIIII1, HEMATO/Id, MOJIFOCKH, TBEPJAOKPHII TOIIO), 110 BIAIIPaOTh 3HAYHY
polb B Tpolecax po3kiagaHHs. BoHM He 31aTHI pO3IIETIIIOBATH
JITHIHOIIENIOJIO3HUM  KOMIUIEKC POCIWHHUX PEIITOK 1 IKUBJISATHCA
MEepPEBAXHO MIKpOQIIOpOI0, IO JKMBE Ha 1boMy Marepiani. Ilpore
darorpopu  TPUCKOPIOIOTH  PO3KIAAAHHS  POCIMHHOTO  OMamy,
MOJIPIOHIOIYM ACTPUT 1 30UIBIIYIOYM IUIONLY MOBEPXHi, JOCTYIHY IS
MIKPOOPTraHi3MiB, BUAUIAIOUYH CHOJYKH, IO CTUMYJIIOIOThH PICT MOIMYJISIIIN
Ta METa0OJIYHY aKTUBHICTH MIKPOOPTaH13MiB.

2. [lopiBHSIHO IIBHUJKE YTBOPEHHS TYMYCy 1 BHUBUIbHEHHS

canporpodamu 10JaTKOBO1 KUTbKOCTI PO3YMHEHUX OPTraHIYHUX CIIONYK.

3. binpim noBuibHA MiHEpasizalis ryMmycy (po3KiIagaHHs TyMyCy

710 MiHEpaJIbHUX CITOJIYK).

HalicTifikimmM TpoAyKTOM pPO3KJIaJaHHs € TyMmMyc — OOOB’SI3KOBUI
KOMIIOHEHT BCIX eKkocucteM. ['ymyc Mae BUIIIS[ TEMHOI, 4YacTo
YKOBTYBaTO-0ypoi, aMmopdHOT a00 KOJIOiTHOT pEYOBUHHU 3 JOCUTHh HETIEBHUM
xiMiyHUM ckJagoM. Di3uyHI BIACTHBOCTI 1 XiMiyHa OyI0Ba T'yMYCOBHUX

PEUOBHMH MaJIO BIAPI3HAIOTHCS B PI3HUX reorpadiyHUX YU €KOJOTTUHHX
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yMOBax. 3 XIMIYHOI TOYKH 30py TYMYCOBI PEYOBHHU — II€ MPOIYKTH
KOHJICHCALlli apOMAaTUYHUX CHOJYK ((EeHOdIB) 3 MNPOAYKTaMU pO3Maay
O11KIB Ta mojicaxapuaiB. ['yMycoBI pe4OBUHH BiIITPaOTh BAXIJIMBY POJIb B
YTBOPEHHI POAIOYOCTI IpyHTIB. BOHM HanmawoTh IPYHTY ONTUMAIbHOI
cTpykTypu. KpiM TOro, oprasiuHi CHOJyKHM YTBOPIOIOTH KOMIUIEKCH 3
MIHEpPAJIbBHUMU  pPEYOBMHAMHM, 1110 TOJETUIye 3aCBOEHHS  OCTaHHIX
pocauHamu. Jlesiki TyMycOBI PEYOBHMHHU 3B’SA3YIOTh BaXKKI MeETaml 1
TOKCUYHI CIOJYKH, B PE3yJbTaTl YOTO OCTAHHI BTPA4YarOTh CBOI TOKCHYHI
BJIACTUBOCTI. KOMIUIEKCM TyMyCOBMX pPEYOBHH 3 HEOPraHIYHUMH
pPEUOBHHAMU Ha3UBAIOThCs xeramuumu (Tp. chele — kienmns), a cam mporec
— XenamyeamHs.

[loBUIBHI TEMIHM pO3KIAJaHHA TyMyCcy — OJIMH 3 (aKkTOpiB, WIO
OOyMOBJIIO€ 3ali3HEHHS PO3KJIAJaHHS B TOPIBHAHHI 3 HAKONMMYEHHSIM
OlomacH 1 KHCHIO B aTMocdepl.

OTxe, po3KiIaJaHHS OPraHIYHUX CIOJAYK — JOBTUM 1 CKIaJHUMN
polIec, IKUl KOHTPOJTIOE K1JTbKA BOXKIMBUX (DYHKIIIH €KOCHCTEM.

- B kpyrooOir moBepTarOThCS €JIEMEHTH >KUBJICHHS, 10 3B’sI3aHI B
BIJIMEPJIii OpraHiili, a TAKOK €HEepPTisl.

- YTBOPIOIOTBCS XEJIaTHI KOMIUIEKCH 3 €JIEMEHTaMH JKUBJIEHHS Ta
3HEUTKO/KYIOTHCSI TOKCHYHI CIIOTTYKH.

- [IpotykyeThest i3ka JIst TOCIIIOBHOTO PSTy OPTaHi3MiB B IETPUTHUX
JIAHITFOTax >KUBIICHHSI.

- BupoOnitoThcsl  aJlonaTU4Hi CHOJYKH, IO MalOTh PEryJIOHYHii
BILIUB Ha €KOCUCTEMY.

- BUIO3MIHIOIOTBCS  1HEPTHI  PEYOBMHM 3€MHOi  IMOBEPXHI 3
YTBOPEHHSM TaKOTO YHIKaJIbHOTO KOMILJIEKCY, SIK IPYHT.

- [linTpumyeTbes ckiaa aTrMocdepu, MO CHOPUSIE KUTTIO aepOOHUX
OpraHi3MiB.

SBATAJIBHUH ~ BAJIAHC — IIPOLJECIB  IIPOAYVKLII  TA
PO3KIJIAZIAHHA. OT1xe, GyHKINT €KOCUCTEMH MOYKHA 3BECTH JI0 MPOIIECIB
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MPOIYKIlii, CIIOXWBAaHHS ¥ PO3KIAAaHHS OpraHIYHUX peuoBuH. s
exocucteM 1 Oloceprn B MUIOMY HAI3BUYANHO BaKIMBE 3HAYCHHS Ma€
BIJICTAaBaHHsI TIPOIIECY IMOBHOI TeTepoTpodHOi yTHIi3aIlii 1 po3KIagaHHSs
NPOAYKTIB aBTOTPOHOTO MeTaboi3My BiA mporecy iXx crBopeHHs. Came
IIe BIJCTaBaHHA OOYMOBWJIO HaKomuueHHs Oiomacu B Oiocdepi,
OpraHIYHOIO MajuBa B HaJpax 3eMii 1 KUCHIO B aTMocdepi.

B nepBunHI atMocdepi 3emiri BMICT BYTJIEKHUCIOTO Ta3y CTAHOBUB
98 % (tenep 0,03), kuceHb MpakTUUHO OYB BIJICYTHIH (Terep MpUOJIKU3HO
21%). TakuM YWMHOM, B TIEBHUHM MEPIOJ] T'€OJIOTIYHOTO PO3BUTKY 3eMili
doTtocuHTe3 (MPOAYKUISA), MO CYNPOBOIKYBAaBCS BHUIJIECHHSAM KHCHIO,
NEepeBakaB HaJ OKHUCIICHHSAM, IO CYHpOBOJXKYyBasoch BUaUIeHHSIM CO,.
Takuii npouec TpuBaB Bia noyatky kemOpito (1 mupa. — 600 muH. pokiB
TOMY Ha3aj), KOJIM HEBEJIMKAa YacTHMHA OPraHiKM HE BUTpadajach Ha
JTUXaHHS 1 HE po3Kiajajach B aHAEPOOHUX YMOBaxX YacTKOBO alo
noBHicTiO. [Ipubmuzno 300 wmipna. pokiB TOMy Hazaja CHOCTEpiraBcs
0COOJIMBUI HAIITUIIIOK OPTraHivyHOT MPOAYKIIIi, IO TPU3BEIIO 10 YTBOPECHHS
3araciB MajJMBHUX KOPUCHUX KOTIAJIUH.

B cywyacHux ymoBax Ha 3emili MIOPIYHO CHHTE3YIOUUMHU POCIUHAMU
CTBOPIOEThCS mpuOim3HOo 200 MIpA. T OpraHiyHUX pPEYOBUH, IO
CYNPOBO/IKYETHCS BUAUICHHSAM KUCHIO. OJHOYACHO, 3a pIK MNPUOIU3HO
TaKa »* KUIbKICTh OpPTaHiKd OKHCIIOEThCS, iepeTBoprorounck B CO, 1 HO B
pe3ynbTaTi auxaHHa opraHi3miB. Takuil OajllaHc MDK NOPOIYKIIE Ta
OKHCJICHHSIM MPU3BIB 10 (PIYKTYaliifHOTO CTAI[lOHAPHOTO CHIBBIHOIICHHS
KHUCHIO 1 BYTJIEKHCJIOrO razy B arMmocdepi, o TpuBae ocTaHHI 60 MIIH.
pokiB. @nykryarii BmMicy CO, B MOBITP1 TPU3BOAWIN, SK BBAXKAIOTH, /10
nepioiB MOTEIUTIHHS W MOXO0JIOAAHHA KIIIMATy, HACTYITy JIbOJIOBUKIB TOIIO.

[IpoTe, B ocTaHHIA dYac MiSIBHICTh JIIOAWHHU, SKa TIPHCKOPIOE
MPOIIECH PO3KJIAJaHHs OPraHiKd, MPU3BOJIUTH J0 3MIHU I[LOTO OajaHCy B
01K 30UIbIIEHHS BMICTY BYTJIEKHUCIIOTO Ta3y, II0 CTBOPIOE 3arpo3y 3MIHU

KJ'IiMaTy. HpI/I‘II/IHaMI/I ObO0T0 € CIIaJIIOBAHHA OpFaHi‘{HI/IX CIIOJIYK,
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HAKOMMYEHUX B OPraHIYHOMY MaJiMBi; BEJEHHS 1IHTEHCUBHOTO CLIBCHKOTO
TOCIIOJAPCTBA, IO MPHUCKOPIOE PO3KIAaHHS TYMYCY; 3BEICHHS JICIB B
IIJIOMY CBITI 1 CHAJIIOBaHHS JACPEBMHU 3 METOI OTPUMAaHHS EHeprii,
0COONMBO B KpaiHax, IO PO3BUBAIOTHCA. B pe3ynbTaTi rocmomapchKoi
JTISJIBHOCTI B TIOBITPS  BUKHJIAETHCS  BYIJIGKHCIMM Ta3, 1Mmo OyB

3ah1KCOBAHUM JTOTETep y BYriLIi, HadTi Ta rasi, AEpeBUHI, TyMYC.

IIPOAYKTHUBHICTh EKOCUCTEM. EHEPI'IA B
EKOCHCTEMAX.

[cHyBaHHS KUTTS Ha 3eMJIi TTOBHICTIO 3aJICKUTh BiJl O€3MEPEPBHOTO
HAJXOJKEHHs eHeprii. EHeprito BH3HAuUaloTh AK 3JaTHICTh BUKOHYBATU
poOoTy. 3araJibHi  BJIACTUBOCTI  €HEPrii  OMNHCYIOThCS  3aKOHAMU
TepMoAuHaMiku. llepmmii 3akoH TepMOJMHAMIKM Ha3MBA€ThCS 3aKOHOM
30epeKCHHS €Heprii — eHepris He 3HUKAa€ 1 He 3 SABIIEThCSA 3 HIYOTrO, a
MO>K€ MEePEXOIUTH 3 OJHIET POPMU B IHIITY.

Hpyruii 3akoH TepMOAMHAMIKM — 3aKOH EHTPOIi TOBOPHUTH, IO
IpolLeCH, TMOB’s3aHl 3 TMEPETBOPEHHSIM €HEeprii, MOXYTb MPOTIKATH
CaMOBUJIBHO TIIBKU TPU YMOBI, IO €HEPris MePEeXOAUTh 3 KOHIIEHTPOBAHOI
dbopmu B po3CisiHy, TOOTO JETpaiye.

HaliBaxnuBilia TepMOAMHAMIYHA XapaKTEPUCTUKA OpPraHi3MiB,
exocucteM Ta Olochepu B IUJIIOMYy — 1€ 37aTHICTh CTBOPIOBAaTH W
HNIATPUMYBATH BHCOKHI CTYNiHb BHYTPIIIHBOI BIOPSIIKOBAHOCTI, TOOTO
cTaH HU3bkoi eHTpomii. Lle mocsraeTbcs mMOCTIMHUM Ta €()EKTUBHUM
PO3CItOBaHHSIM €HEPTii, 10 JIETKO BUKOPUCTOBYETHCS (HATIPHUKIIAJ, €HEPTii
CBITJIa YW OpraHIYHUX CIOJIYK) 1 MEepeTBOPEHHSIM 1i B €Heprito, MI0
BUKOPHUCTOBYETbCS Ba)XXKO (HAmpHKIad, B TEIUIOBY). BmopsikoBaHiCTh
eKOCHCTeMH, TOOTO CKJIaJHa CTPyKTypa OlomMacu MiIATPUMYETHCS 3a
PaxyHOK JHMXaHHS BChOTO YIPYNOBaHHS, SIKE MOCTIMHO 3BUILHAETHCS Bl

HEBIMOpsAAKOBaHOCTI. OTXe, OHa 3 HAWTOJOBHIIIMX O3HAK XKHBOTO — II€
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HiATPUMAHHS BHUCOKOI BIOPSAKOBAHOCTI, HU3bKOI EHTPOIIi, BiJICYyTHICTb
TEPMOJMHAMIYHOT PIBHOBArk 3 OTOUYIOYHM CEPEIOBHUIIIEM.

’KuBi opra”iaMu BHUTpaydarOTh CHEPril0, Ky OTPUMYIOTh, Ha Taki
noTpeou:

- Ha MIATPUMAHHS XUTTA, TOOTO eumpamu ocHosnozo o06miny. 1li
BUTPAaTU HOCATh OJHOYACHO EHEPreTUYHHA 1 (OPMOYTBOPIOIOYUI
XapakTep, TOMY IO TKaHUHHU TUTa OpPTraHi3My MOHOBIIOIOTHCS MPOTATOM
BCHOT'O KHUTTSI.

- Ha nepeminienHnst B mpoctopi, ToOTO sumpamu akmuBHOCTIL. Pazom 3
BUTpaTaMl Ha WIATPUMAHHS O>KUTTS BOHHU CKJIAQNAIOTh GumMpamu Ha
camo3bepesrtceHHs.

- Ha 3a0e3meueHHst poCTy NUISXOM CHHTE3y HOBOI MPOTOIUIa3MU —
PpOCmogi gumpamu,

- Ha ¢dopmyBaHHs eneMeHTIB, HEOOXITHUX I PO3MHOXKEHHS —
sumpamu penpooyKyii;

- Ha yTBOpeHHs 3amaciB MOXUBHUX PEYOBHH, Y TBAPUH KUPOBUX, Y
POCTIMH — BYTJIEBOTHEBUX.

3aBgaHHS €KOJIOTii TOJIATaE€ y BHUBYEHHI 3B’SI3KY MIK EHEPTi€r0
CBITJIa 1 E€KOCHCTEMOIO Ta CIOCOOIB TEPETBOPEHHSI €HEprii BCepeauHi
EKOCHCTEMH.

Bcsi pi3HOMaHITHICTH — MPOSIBIB  KUTTS  CYNPOBODKYETHCS
NEPETBOPEHHAM EHEPTii, MPOTe €HEPrisd NpH LbOMY HE CTBOPIOETHCS 1 HE
3HHUIIY€THCS.

Km0 CBITJIO TOTJIMHAETHCS OyAb-SKUM TMPEAMETOM, MPEAMET
HarpiBa€eThCs, TOOTO cqimi06a enepeis NEPETBOPUIIACEH B menio8y (EHEprito
KOJMBAJbHUX 1 TMOCTYNAJIbHUX PYXiB MOJEKYN, 3 SKUX CKJIaJa€ThCs
npeamert). [lpu cuHTE31 CKIaIHUX CHOONYK 3 TIPOCTUX EHEpPTid
MIEPETBOPIOETHCS B NOMEHYiliHY, TOOTO TaKy, 1110 Mi3HIIIE 3HOBY MOXe OyTH

BUKOPHUCTaHA.
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binpiia yactuHa eneprii npoMeHiB COHLS IEPETBOPIOETHCS B TEILIO 1
3 yacoM mnokunaae 6iocdepy. [IpoTe TemnoBa eHepris He 3HUKAE OE3CIIAHO
1151 6iochepu. HepiBHOMIpHICTh NOTJIMHAHHS COHSYHUX MPOMEHIB CYIICIO
# BOJIOIO MPHU3BOAUTH 10 BUHUKHEHHS TEIUIMX 1 XONOAHUX oOmacteit. Lle
CIIY’)KUTh TPUYMHOIO YTBOPEHHS TOBITPSIHUX TOTOKIB. BHacminok
HarpiBaHHs BI0OYBA€ThCsl BUIIAPOBYBAHHS BOAM 1 (OpMyBaHHS XMap, sIKi
NEPEHOCATHCS 3 MOBITPSAHMMHU MOTOKAaMH B KOHTHMHEHTaJbHI 00JacTi 1 €
MPUYUHOIO JIOIMIIB Ta IHIIMX OMaiiB. TakMM YMHOM, TEIJIOBA EHEPris B
Olocdepl MOM’SKIIye pi3Ki TEMIEPATypHI KOJMBAaHHA Ta KIIMAT
KOHTMHEHTAJbHUX 00JIaCTEM.

Pocnunamu 3acBoroerbes npubmmszHo 0,1% CBITIOBOI eHeprii, sika
NEPETBOPIOETHCSI B MOTEHIIMHY €HEPril0 XIMIYHHMX 3B’SI3KIB OpraHIYHUX
CIIOJIYK, III0 YTBOPIOIOThCS NpHu (otocuuTesl. Lli opraniuHi CHoOdyKH, 110
YTBOPWJIKCH M1J1 BIJIABOM COHSYHOI €HEprii, € OCHOBOIO (DYHKI[IOHYBAHHS
POCJIMHHUX OPraHi3MiB, @ TAKOK OCHOBOIO PO3BUTKY PI3HOMaHITHUX (hopm
KUTTS Ha 3eMJii — TBapuH, TpuOiB, MiKpopraHizmiB. KiJlbKICTh KHBOI
PEUYOBHHM OpraHi3MmiB (TOMyJsIiid, BHUAIB, OIOLIEHO31B), BUpaXXEHA B
OJMHMIIX Macu abo eHeprii, IO MNPHUIHUIAE HAa OIWHHUIIO Iulomi abo
006’eMy, Ha3UBacTbCs 6Oiomacolo. 1i BUpakKarOTh B OJUHHUIAX CyXOi
pPEUYOBHHM ([J11 TMOPIBHIOBAHOCTI) B PO3paxyHKy Ha OJIMHULIO TUIOLIL,
HaIpUKJIa] B Kr/M? abo B 11/Ta.

Cepennst 6iomMaca BOJOTUX TPONIYHUX JICIB CTAHOBUTH MPHUOIU3ZHO
45 kr/m?; momipHux nucronagHux JiciB — 30 kr/m?, xBoiHuX JiciB — 20
kr/mM?, Oomt - 15 «kr/m?, mnycrens, HamiBmycrenb — 0,7 kr/m?
KYJbTUBOBAHUX 3eMeJb — MpuOM3Ho 1 kr/m? ; o3ep, piuok — 0,02 kr/m? ,
Binkpuroro okeany — 0,003 kr/m?> . Cepenans Giomaca 3eMHOI MOBEpXHI
CTaHOBUTH 3,6 KI/M? .

CgiToBa BeIMUMHA 3arajibHO1 6ioMacu 3emuti cTaHOBUTH 1841 mupy.
T, 3 HUX Ha MaTE€pPUKOBI eKocucTeMH npuragae 1837 mMiapa.T, a Ha MOPCHKI

- 3,9 mapa.r (BignmosimHo 99,8% Tta 0,2%). Haitbineme O6iomacu
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30CEpPEKEHO B TPOMIYHUX BOJIOTHX Jicax — 765 mupa.t (41,5%), B
MOMIPHUX JIUCTOMAIHUX Jicax — 210 mupa.t, 1 B Taizi — 240 Mipa.T.

[ToTik eHeprii, 110 MPOXOAUTHL Yepe3 pi3Hl TpodivyHI piBHI JaHIIOTA
KUBJICHHS  ©KOCHCTEMH, MOXHA  TPEJICTAaBUTH  TaKUM  YHHOM.
BukopucTtanHs CBITJIOBOI €HEprii Ta yTBOPEHHS OpPraHIYHUX CIOJIYK Ha
piBHI aBTOTPO(IB HAZUBAETHCI NEPBUHHON NPOOYKYIEI0, a BUKOPHUCTAHHS
eHeprii Ta OpraHiYHUX CHOJYK 1Ki Ha pPiBHI KOHCYMEHTIB — GMOPUHHOIO
nPOOYKYIETO.

llepsunna npooykyiss — 1€ 3arajgbHa Olomaca TIJ3€MHUX Ta
HAJ3€MHHUX OPraHiB, @ TAKOX OIOT€HHMX JIETKMX PEYOBHUH, IO BUPOOJIEHI
aBTOTPO(HOIO POCIMHHICTIO HA OJWHUIN IUIONI 3a OJMHHMINIO yacy. BoHa
MEPEBAXXHO BHUpPAXKAEThC B TI/M> 3a pik. ToOTO, IHIIMMHU CJIOBaMH,
NEep8UHHOIO NPOOYKMUBHICMIO HA3UBAIOTh IMIBUIKICTh, 3 KOO MPOMEHEBA
€Heprisi  3acBOIOEThCS  MPOAYIEHTaMH B  mpoueci  (OTOCUHTE3Y,
HAKOIMUYYIOYHCh Y (DOpM1 OpraHIYHUX PEUYOBHH.

1. [lepBUHHI TIPOJYIIEHTH BUKOPUCTOBYIOTH E€HEPTII0 COHSIYHOI
pamiaiii. Timpku HeBenuKa yacTka coHauHux npomeHiB (CE), mo nanamThb
HAa POCIWHY, TMOIMHAEThCS xJopodinom. I[nma wyactuna (HE) e
BUKOpUCTOBY€eThCs. [lormunyra mpomeneBa enepris (IIE) wacTkoBO
PO3CIIOETHCSI, IEPETBOPIOIOYHCH B TEILIO, a 1HIIA YacTWHA WIe HAa CHHTE3
OpraHiyHuX crnoiyk. L[{to yacTuHy Ha3UBaIOTh 3a2anbHUM HOMOCUHMEIOM
a00 nepsunnoio 6anosoio npooykmusricmio (BII1).

Ilepsunna 6anosa npodykmugHicms — 1€ 3arajbHa IIBUAKICTH
YTBOPEHHSI TIO)KMBHHUX PEYOBHH Yy MpoIeci (POTOCHHTE3Y, BKIIOYAIOYH Ti
OpraHi4yHi CHOJyKH, $IKI 3a 4Yac CIOCTEpEXEHHs OyJlM BHKOPUCTaHI
pPOCIMHAMH JUTsI MATPUMAHHS BJIACHOT JKUTTEIISIILHOCTI, TOOTO BUTpPAYCHI
Ha ouxanns (1).

Akimo BiJ MEPBUHHOI BajJOBOI MPOAYKII BIAHITH TY KUIBKICTb

peUoBMHH, 0 Oyjia BUKOPUCTaHA POCIMHAMU HAa MIATPUMAHHS BIACHOI
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KUTTEMISUTBHOCTI, a00 Ha JUXaHHS, 3@ 4acC CIIOCTEPEKEHb, TO OTPUMAEMO
yyucmy nepsunHy npooykyiio, abo suoumuti pomocunmes (UI11).

Uucra mnepBMHHA MPOAYKTHUBHICTh (BUAUMUM (OTOCHHTE3) — IIe
IIBUKICTh HAKONMMYEHHS OPTaHIYHUX PEUYOBHH B POCIIMHHHMX TKAaHWHAX, 32
BUHSTKOM Ti€l pEYOBUHHM, 110 Oyla BHUKOPHCTaHAa POCIMHHUMHU
OpraHi3MamH 3a 4ac CIIOCTEPEKEHb Ha TUXaHHS.

Takum uymHOM, TOTIK €HEprii, 1m0 TNepeThHae TPo(iuHUN piBEHb
aBTOTpO(1B, JOPIBHIOE BC1 €HEPrii, 1[0 aCHMUIbOBaHA ITUM piBHEM, TOOTO
CyMi YHCTOI MEPBUHHOI MPOJYKTUHOCTI 1 PEUOBUH, CIIOKUTHX POCIMHAMU
JUISL TIITPUMAHHS BJIACHOT KUTTEMISTTBHOCTI:

BHl = I’IH;[ + ]_—[1.

2. Yactura uymuctoi mnepBuHHOI mnpoxaykmii (YUll;) cuoyxuts
MOKMBOIO ISl TPABOIJHUX TBApUH (KOHCYMEHTIB IEPIIOTO MOPSAAKY), K1
MOTJIMHAIOTH 3 DKEI0 MEeBHY KIIBKICTH 3B a3aH01 eHeprii (E;). [Hia yactuna
yuctoi nepBuHHOi npoaykuii (HE;) koHCyMeHTaMu HE BUKOPHUCTOBYETHCS
1, TepIl HDK CTaTh JETPUTOM, BXOJUTh B 0OiOMacy KHBHUX POCIHUH.
[IBMAKICTh HAKOMUYEHHS aBTOTpOo(amMu OpraHiyHUX PEYOBHH, IO HE
CIIOKUTI TeTepoTpodaMu 3a MEPIOJl CIOCTEPEKEHb, HAZUBAETLCS YUCHION
NPOOYKMUBHICINIO Y2PYNOBAHHSL.

KoHcymMeHTH He 31aTHI CTBOPIOBATM T[OXKMBHI PEUYOBUHU 3
HEOPTaHIYHUX, BOHM TUIBKM BHUKOPHUCTOBYIOTH OpTaHi4YHI CIOJYKH,
CTBOpeHI pocnuHamu. YacTHHY [HMX OpPraHIYHMX CIIOJIYK TBapUHU
BUTpAUYalOTh HAa JUXAaHHS 3 METOI0 OTPUMAaHHS €HepTii ISl MiATpUMAaHHS
IPOLECIB KUTTEIISUIBHOCTI, a pelITy — Ha MOOYAOBY BIIACHUX TKaHUH.
KpiMm ToOro, wyacTMHa OpraHiYHHX CIOJYK, CIIOXHUTHX TBapHHAMH,
BUKHUIAETHCS Y BUTTISIAI BUIUICHD Ta €KCKPEMEHTIB.

Takum ynHOM, Ha PIBHI KOHCYMEHTIB PO3PI3HSAIOTH 8MOPUHHY BATIOBY
Ta  6MOPUHHY  YuUCmy  HpOOYKmMueHicmv.  Bmopumnna  eanosa

npooykmusHicms ab0 peanvbHO AcuMiTbo6aHa enepeisi TIpencTaBlieHa
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OpPraHIYHUMH CIIOJYKaMU y BUTJISIII TKAaHUH TUIA 1 TUX, [0 BUTPAYAIOTHCS
Ha IUXaHHS.
BH2 = qu + I[g.

[Totik eneprii, 1m0 nepeTrHae TpopiUHMUIA PIBEHb TPABOITHUX TBAPUH
(KOHCYMEHTIB TMEPIIOrO MOPSIAKY), CKIAJAAEThCS 3 PealbHO aCUMIIbOBAHOI
BEJIMUYMHM €HEPTii 1 Ti€l 1i YaCTUHM, 110 BUKHIAETHCS Y BUTJISAI BUJILICHD
Ta €KCKPEMEHTIB.

AHanoriyHO MOXXHA NPEICTaBUTH TOTIK €HEeprii, 10 MepeTUHaE
TpOo(1UHMI pIBEHb XUKAKIB (KOHCYMEHTIB APYTOro MOPSAKY).

BII; = Ull; + /5.

3 KOKHUM TPO(PIYHUM PIBHEM MOTIK €HEPTii 3MEHIIIYETHCS, TOMY 1110
IpU TEpPEeTBOPEHHI OJHIET (OpMH €HEeprii B 1HILY YacTUHA EHEeprii
BTPAuYaEThCs, PO3CIIOIOUNCh Yy BUIUIAMI Teruia. BTopuHHAa mponykuis Ha
KOXXHOMY HACTyMmHOMY TpodiuyHOMY piBHI ckianae npubdiusHo 10% Bix
MOTIEPETHBOTO.

Bignomennss acuminsiii Ha gaHoMmy TpodiuyHOMY piBHI (1) 10
acUMUIALIT Ha moneperHboMy TpodiuHOMy piBHI (n-1) Ha3uBaeTbcs
€KOJI02TYHOIO eqeKMUBHICINIO eKOCUCTIEMU.

EE = BII,/BII;x100%, ado EE = BI13/BII,x100%.

Ha piBHI npoayleHTIB BIIHOIIEHHS YMCTOI MEPBUHHOI NPOAYKIi 10

OTPUMAaHO1 COHSTYHOI €HEPT1i HA3UBAETHCS eeKmusHicmio pomocunmesy:.
E® = YII;/CEx100%.

PocnuHu BHUKOPUCTOBYIOTH i1 (POTOCHHTE3Y 1 IMEPETBOPEHHS B
XIMIYHY eHeprito Tuibku 1-5% oTpuManoi consiuHoi eHeprii. [Tpu nuxanHi
pocauH  BuTpaudaeTbest  80-90%  cHHTE30BaHUX  BYIJIEBOIB, TOMY
e(ekTUBHICTh (POTOCHHTE3y B pi3HUX eKkocuctemax ckiagae 0,1-0,5%. B
cepeHboMy Jist 6iocdepu npuiimMaroTs Bennunny ED=0,1%.

TpaBoinHi s yTBOpeHHs 0ioMacu CBOTO Tijla BUKOPUCTOBYIOTH B
cepelHboMy Bcboro 1% eHeprii, 110 MICTUTBCSI Y CIIOXKUTUX pocianHax. Ha

BUIIMX TPOQPIYHUX PIBHAX MNPOMYKTUBHICTH nocsirae 10%. Haiminmum
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MEPETBOPIOBAYEM EHEpTii cepen KOHCYMEHTIB € cBuHA: 20% CmoxuToi
OpraHikd y Hel IePEeTBOPIOETHCS B M’ SCO Ta JKHP.

Uepe3 HU3bKHUI pIBEHb 3aCBOEHHS OPraHIYHUX CIOJIYK Ta BTPATH
eHeprii, B OUIBIIOCTI €KOCHCTEM KOHCYMEHTIB JPYroro Ta TpPEThOTO
MOPSIZIKIB Jy>Ke Majio. AJIKe, sIKIO €HEepriio, IO Majjae Ha MOBEPXHIO 3eMJIl
npuitHsaTu 3a 100%, To npu porocuHTesi 3anacaerbes npudnuzno 0,1%, B
SKOCTI 11 TEPBUHHUMHU KOHCyMeHTaMu BUKOpHCTOBYeTbes 0,001%, a
BTOpUHHUMU KOHCyMeHTamu — 0,0001% 11i€i eneprii.

KinbkicTh eHeprii, JOCTYIHOI POCIUHAM, 3aJI€KUTh BlJ] reorpadiuHoi
mupoTu. [lepBuHHA MPOIYKLIS MEPII 3a BCE 3AJIEKUThH BiJl IHTEHCUBHOCTI
OCBITJICHHS Ta BOJOrocTi. B 1iJOMy MNPOAYKTUBHICTH €KOCHCTEM
30UIBIIYETHCS B HAMPSAMKY BiJI MOJOCIB 3eMJl 10 ekBaTopa. PazoM 3 Tum, B
KOXXHOMY  (i3uko-reorpadiyHoMy Tosicl  (MOJISPHOMY, OOpeaibHOMY,
cy00opeansHOMY, CyOTpPOIIYHOMY, TPOIIIYHOMY) € TI€BHI TUITH TIPUPOTHUX
KJIIMAaTUYHUX YMOB: TYMIJHI — 3 HQJIMIIKOM aTMOC(EpHUX OIaiB;
ceMiapuJiH1 (HamiBapuaHi) — 3 0OMEXEHOI0 KIJIBKICTIO OMaJiB; apuaHi — 13
3HaYHUM AedinuToM onaaiB. Exomoramu BiIMIY€HO, 110, HE3AJEKHO BiJ
BUIIEBKA3aHUX (AKTOpPiB, MPHUPICT POCIMHHOI MPOAYKII B PI3HUX
eKOCHCTEMax 3a piK B cepelnHboMy ckianae mpudiauzno 10% Bin 3amacis
3arajgbHOI (hITOMACH.

[Iomo mepBUHHOT MPOAYKTUBHOCTI, Ha 3€MHIN TOBEPXHI BUILISIOTH
YOTUPH TPYNH paioOHIB.

1. Bigkputi Mops 1 mycTeial 3 HHU3bKOI MPOJYKTUBHCTIO
(mpubmu3no 0,1 r/m? 3a 100y, iHOAI 10 0,57).

2. TpaB’stHuCTi HamiBapuaHi (opmarlii, CUIbCbKOTrOCIOIapChKi
YTiIs, 10 BHUKOPUCTOBYIOTHCS TUMYACOBO, TIMOOKI 03epa, BHCOKOTIPHI
JIICH 1 MOPCHKI JIITOpai 3 CEpeaHbOI0 MPOAYKTUBHICTIO 1 /M? 32 100y (Bif
0,5 no 3 r/m? 3a 100Yy).

3. Bosnori TPOMIYHI Jicw, HErnmoOOoKi o3epa 1

CIJTbCBKOTOCIIONAPChKI  YTifAs, 10 TMOCTIHHO BHUKOPUCTOBYIOTHCS 3
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IHTEHCUBHUMH TEXHOJIOTISIMHU 3 CEPEIHBOI0 MPOIYKTUBHICTIO Bix 3 mo 10
r/M? 3a 100Y.

4, Kopanogi pudu, ectyapii 3 npoaykrupHicTio Bij 10 10 20 1/m?
3a 100y.

[Ipu cipuATIMBUX YMOBax CepeOBHUIA MK HA3€MHUMH 1 BOJHUMU
E€KOCHUCTEMaMU HeMa€ TOMITHOI PI3HHUI I0J0 MPOAyKTUBHOCTI. I[Ipote
BXUJIUBY POJIb BIJITpae CTpyKTypa ekocucteMu. Hampukmnan, jic — 3Ha4HO
MNPOAYKTUBHIMIMKA HDK Jy4yHa EKOCHUCTEMa 4YM TMIICHUYHE T0JIe dYepe3
HasBHICTh sipycHOCTI. KokeH micoBUU sIpyC NOTJMHAE MEBHY YacTUHY
COHSIYHOI €Heprii.

dakropu, WO JIMITYIOTb, TOOTO OOMEXYIOTh MPOAYKTUBHICThH
€KOCHUCTEMHU, 11€ — HASBHICTh BOAMU 1 MOXUBHUX PEUOBHUH, IHTEHCHUBHICTH
CBITJIOBOi €Heprii, a TaKOoX 3JIaTHICTb EKOCUCTEeMH BUKOPHUCTOBYBATH
HasBHI OIOT€HHI PEYOBHMHM. Tak, B MyCTEIIX OOMEKYIOUHUM (haKTOpOM €
BIJICYTHICTh BOJM, B TIJUOOKOBOJHMX 30Hax CBITOBOro OKeaHy —
HEJIOCTATHICTh OCBITJICHOCTI 1 TMOXXHUBHHMX pPEUOBHH. ToMy Il JIBa THIIH
palioHIB BBaXarOTh OIOJOTIYHUMHU MYCTENSIMHU 3 JAYKE€ HHU3BKOIO
MIPOTYKTUBHICTIO.

Ha 3emuili Kymi croocrepiraetbcs I1iKaBa 3aKOHOMIPHICTh. B
ApPKTUYHUX paiOHaxX Ty’Ke HU3bKa MPOJAYKTHBHICTh HA3EMHHUX €KOCHCTEM 1
BHUCOKA MPOAYKTUBHICTh APKTUYHUX Ta aHTAPKTUYHUX MOpiB. B Tpomikax,
HABIIAKHU, TPOIIIYHI JIICH BUCOKOIPOJYKTHUBHI, & OK€aHu — ayxke OigHl (3a
BUHSITKOM KOpaJOBHUX pHU(iB, MAaHTPOBUX 3apocTel, ecTyapiiB). [Ipote 1 B
TPOIIKaX 3HaYHA YAaCTHHA CYIlll 3aiHATA IyCTESIMH.

MiKX MOpPCBKMMHM 1 Ha3eMHHMMH €KOCHCTEMAaMH ICHYE TaKOX
BIAMIHHICT Y (YHKUIOHAJIBHIA CTpYyKTypi OiomeHo3iB. B HazemHHX
eKocucTeMax OioMaca TBapWH-CIIOKHMBAYIB 3HAYHO MEHINA HIK (iTomaca
aBToTpoiB. B MOpChKMX eKocHcTeMax, HaBNaku, OioMaca TBapHH-
CIIOKMBA4iB OUTBIIA HIK pociuH. lle MOsICHIOEThCS THM, IO TIBUIKICTH

penpoaykuii aBTOTpodHOT JaHKU Y BOJHOMY CEPENIOBHUIII JTy>KE€ BUCOKA,
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3aBJIKH YOMY 3a0€3MeUy€eThCsl MOCTIMHUN MPUTIK (PITOMACH MPOAYLIEHTIB B
JAHIFOTY KUBJICHHS.

binbmia yactuHa 3eMHOI KyJi BKpUTa OKeaHaMHU 1 IyCTEIsIMU 3
HU3BKOIO TPOAYKTHBHICTIO, a BHCOKAa TIEPBHMHHAa TMPOAYKTHUBHICTD
CTIOCTEPIraeThCs JUINE Ha HEBEIMKUX Iutomax. [Ipudyomy, B paiioHax, me
CIIOCTEPITa€ThCA  HAWOLIBIIMKA  TPHUPICT  JIFOACBKOTO  HACEJICHHS
(Cepemzemnomop’st,  A3id,  eKBaTOpiaJbHI  IIHPOTH),  TMEPBHUHHA
MPOAYKTUBHICT, HHU3bKa. lle BUKIMKae He TUIBKM KpaiHIO O14HICTH
IIMPOKUX BEPCTB HACENEHHS OaraThOoX KpaiH, B TOMY YHCIi ¥ MacoBe

TOJIOAYBAHHS, aJle i BUCHAXKEHHS IPUPOJHUX PECYPCIB LIMX EKOCUCTEM.

KPYT'OOKII' PEHOBUH

BuByeHHst kpyroo0iry pedoBHH J03BOJIIE HANMOBHIIIE MOOAYUTH
JKUBY W HEXKHBY MaTepil0 y iX B3a€EMO3B’SI3Ky Ta B3a€MOBILIUBAX.
Kpyeoobie peuosun — 1ie 6araTopazoBa y4acTh PEUOBHH B Ipoliecax, IO
MpoTiKaloTh B atMmocdepi, riapocdepi, miTocdepi, a Takoxk B Olocdepi.
[loBHUII KpyrooOIir 3AIMCHIOIOTH HE PEYOBMHHU, a NEPEBAXKHO XIMIYHI
eqeMeHTH. BoHU 1upKymooTh B Oiocdepl XapakTepHUMHU HUISIXaMH 13
30BHIITHBOTO CEPEJIOBHUINA B OpPTraHi3MHM 1 3HOBY B cepeaouiie. 1l 6inbmi-
MEHIII 3aMKHEH1 MUISXU HA3UBAIOTHhCS OioceoximivHumu yukiamu. Pyx
HEOOXITHUX MJIA SKUTTS €JIEMEHTIB 1 HEOpPraHIYHHMX CIOJYK Ha3WBaIOTh
KpPY2000icom enemeHmis HcusieHHs abo biocenHux enremenmis. B KoO)XHOMY
Kpyroo0iry po3pi3HsIOTh Bl YACTUHHU, SIKI HA3UBAIOTh hoHOaMuU.:

1. Pyxausuii abo obminHuu pono — MEHIIHMM ane aKTUBHIMMNA. [[s
HBOTO XapaKTEPHUM MBUAKUN OOMIH MIX OpraHi3Mamu 1 ix Oe3rnocepenHim
OTOYCHHSIM.

2. Pezepsnuii ¢pono — Oulblla Maca PEYOBHH, SIKI PyXarOThCS
NoBUIbHO. L{e nepeBakHO HEO10JIOTTUHI KOMITOHEHTH.

Hampuknazn, B kpyroo0iry azoty oOMiHHUM (OHIOM € a30T JKHUBHX

OpraHi3MiB, BIIMEPJUX 3aJHUIIKIB, IPYHTY, pe3epBHUM (OHIOM €
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MOJIEKYJISIPHUIN a30T aTMoc(epH, sIKUU JyKe MOBLIBHO 1 B HE3HAUHIN Mipi
BKJIFOYA€ETHCS B O10T€HHUHN KPYroooir.

st Toro, mo0 Giocdepa MpoAOBKyBaja iCHYyBaTH, 1100 Ha 3emii
MPOJIOBXKYBABCSA PO3BUTOK JKUTTSA, TIOCTIMHO TIOBHHHI MPOXOJUTH
OesnepepBHI XIMIUHI TEPETBOPEHHS i1 KMBOi pedyoBHHU. ToOTO micis
BUKOPUCTAHHS PEYOBHH OJHUMHU OpraHi3MamMu BOHU MOBUHHI NEPEXOAUTH
B ¢opmy, mo Oynae JIerKO 3acBOIOBATHCH IHIIMMH OpraHizmMamu. Taka
IUKJTIYHA MITpallisi peYoBHH 1 XIMIYHUX €JIEMEHTIB MOXKE 3JI1IMCHIOBATHCH
TIIBKH NPU IEBHUX BUTpaTax €HEeprii, JukepesioM sikoi € CoHle.

Skmo He BpaxoBYBaTH KOCMIYHY pEUYOBHHY, SKa IIOCTyMaE B
Olocdhepy y BHUIVISAI METEOPUTIB 1 KOCMIYHOro mnuiy (a ix Maca B
MOPIBHSIHHI 3 PEYOBMHOIO Olocdepu Mi3zepHa), TO MOKHA CTBEPIKYBaTH,
0 KUIBKICTh PEYOBHHH, sika TmiepeOyBae B OlochepHUX Tmpolecax,
3JIMIIAETHCS TIOCTIMHOIO TMPOTATOM MIJTUX TeOJIOTIYHUX TepioaiB. B
pe3ynbTaTi TEeOJIOTIYHUX 3MIH MOBEpXHI 3eMJli YacTUHA pPEYOBUHU
O0locepu MOKE HATOBrO BUKIIOYATHCH 3 KpyrooOiry. Taki OloreHHi
BIIKJIAAM, SIK BallHSIKU, KaM sHE BYTUUIA, HadTa Ha 0arato TUCSYOIIThH
KOHCEPBYIOTHCA B TOBII 3€MHOI KOpH, aje iX MOBTOPHE HAJAXOKCHHS B
6iocepHuii Kpyroooir He BUKITFOUYCHE.

KPYI'OOBII' BOJU I II BAJIAHC HA IIJIAHETI. Ha 3ewmi
BiJIOYBAETHCSl TIOCTIMHE TEPEHECEHHS BOJIU 3 OJIHOTO MICIS B IHIIE,
rOJIOBHUM YMHOM MK OK€aHOM Ta cyiieto. [Ipu oMy BiIOyBa€eThCs 3MiHA
arperaTHoro CTaHy BOJW (PIAKOro, TBEPAOTrO W ra3omojiOHOro), 1o
JI03BOJISIE MIITPUMYBAaTH PIBHOBary MK CyMapHUM BHUIIAPOBYBAHHSIM 1
BUIMAJaHHSM OIaJIIB Ha TiaHeTl. Boxa pa3oM 3 pedoBuHAMH, 1110 PO3YMHEH]
B Hil, BUMIAPOBYETHCSA, TIEPEHOCUTHCS TOBITPSHUMU TEYISIMU Ha JIECATKH,
COTHI ¥ TUCSAYl KUTOMETpiB. Bumagatoun y BUIJISI OMajiB, BOHA CIPHSIE
pPYWHYBAHHIO TIPCBKUX TMOPIiJl, POOUTH iX MOCTYMHUMH [JIsi POCIHMH Ta
MIKpOOpPTaHi3MiB, pO3MHUBAE BEPXHIN IPYHTOBUH IIap 1 BIAXOIUTH Pa3oM 3

PO3YNHCHHUMHA OpFaHi‘{HPIMPI PCUOBHMHAMH B MOPs Ta OKCAHH.
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[linpaxoBaHo, 1O 3 MOBEpXHI 3eMill TUIBKH 32 OAHY XBWJIMHY
BUIIAPOBYETHCS MPUOIU3HO | MIP/.T BOJH 1 CTUTBKH K BUIIAAA€ 3 OMAIaMHU.
[Ipotsirom poky 3 atMochepu Ha TOBEpXHIO 3eMJi Bumnajae npudauzno 500
TUC. KM® BOJIM 1 Taka K KUIbKICTh BUMAapoByeThCs. [Ipu 1iboMy 3 MOBEpXHI
CyIlIl BUMApOBYETHCS BOAM MEHIIE, HIXK BHUMaAae, a 3 nmoBepxHi CBITOBOrO
okeaHy HaBmaku. B arMmocdepy noctynmae 86 % BoJIOTM 3a paxyHOK
BUIIAPOBYBaHHS 3 TOBEPXH1 OKeHiB 1 14 % - 3 moBepxHi CyIIi.

B wMexax Oilochepu Boma MUPKYIIOE MDK 11 OIOTEHHUM Ta
a0l0TeHHUM KOMIOHEHTOM. [IpoTaroMm poxy piyHOIO MPOAYKIIEIO
(OTOCHUHTE3YIOUMX OpraHi3MIB 3aXOIUTIOEThCs MpuOau3Ho 840 wmupa.t
BOAM. B moMipHHX mIMpOTax pOCIMHU 3aTPUMYIOTH 110 25 % BCi€i BOH, 1110
BUMAJA€ y BUTJIAMAI OomaiiB. [HIlIa yacTMHA BOAM TMPOHUKAE B IPYHT abo
CTIKae MO MOro MoBepxXHi. binbla yYacTWHAa BOJAM, IO TOTJIMHAETHCS
pPOCIIMHAMH, TaKOX IIJISXOM TpaHCHipallii MOoBepTaeTbcs B aTMocdepy.
TakuM YHHOM, B POCIHMHAX 3aTPUMYETHCS 1 W€ Ha yTBOPEHHS KHUBOT
pedoBuHH npuOm3Ho 1 % atmocdepHoi Bojoru. 3HayHa YacTHHA BO/IH,
BUKOPUCTAHOI HA YTBOPCHHS OPTaHIYHHMX CIIOIYK, TIOBEPTAETHCI B
aTMoc(epy B MpoIleci TUXaHHS POCIHMH, a YaCTUHA — Ha JEAKUM dYac
KOHCEPBYETHhCS y CKJAJl JOBrOBIYHMX TKAaHUH POCIMHU. Y CKJai
OpraHIYHUX CIOJYK BOJIA MEPEXOIUTh TAKOX Ha piB€Hb KOHCYMeHTIB I, II
TOIIO TMOPSIKIB, /€ BOHA YAaCTKOBO BHUBLIBHSETHCS B MPOIEC] AUXAHHA, a
YaCTKOBO i€ Ha MOOY0BY TKAHHH.

XIMIYHI EJIEMEHTH B 5IOC®EPI. 1o cknany ®UBUX OpraHi3MiB
BXOAUTh mpuOam3Ho 40 XIMIYHHX  €IEMEHTIB, a BKJIIOYaIOUH
ynbTpamikpoeneMeHTd — 70. B 3ameHoCT1 BiJg BMICTY XIMIYHUX €JIE€MEHTIB
B )KUBUX TKaHWHAX OPTaHi3MiB, iX MOAUISIOTH Ha TPYIIH.

1. OpraHoreHHi eJIeMEHTH —KHCEHb, BOJICHb, BYTJICIlb, a30T.

2. MakpoeneMeHTH — Kalliid, HaTpli, XJIOP, KaJbllii, 3a1i30, CipKa,

dochop, marHiit
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3. MikpoeneMeHTH — Mapraseib, 00p, KOOAIbT, Millb, WO, IHHK,
OpoM, aroMiHIN, MOJTIO IEH.

4. YnpTpaMiKpOoelIeMeHTH — ypaH, pajii, 30J0TO, PTYyTh, CEJIEH,
Oepuitii, 1e3ii.

Posnp K0KHOTO €1eMEHTY B )KMBHUX OpraHi3Max CTporo crerudivna i
Horo He MOXHa 3aMIHUTH B  OIOXIMIYHHUX TIpoIlecax  HIYHUM.
Halinomupeninn XiMi4HI €I€eMEHTH MaloTh Majly aTOMHY Macy 1
NepPeBaXKHO MapHi MOPSAIKOBI HOMEPH.

XKuBi  oOpraHi3MuM  XapaKTepU3YIOTbCS  3JATHICTIO  BHOIPKOBO
HAaKONMWYYyBaTH (aKymyJilOBaTH) XIMIYHI eJleMeHTU. Llg 3;aTHiCcTh
BUPAKAETHCS KoeQiyienmom HaKonuueHHs Ximiunux enemenmis. lle —
BIJIHOIIEHHS! KOHUEHTpAIll XIMIYHOTO €JieMEeHTa B | I' CyXOi pEeYOBHHH
OpraHi3My /0 KOHLEHTpauii I[bOro €JeMeHTy B 1 cM® BOAM 4M IPYHTY.
Jlesxi BOJTHI MIKPOOPTaHi3MHU HACTUIBKU 37IaTHI BUTATYBATH 3 BOJAW XIMIUHI
€JIEMEHTH Ta iX aKyMYJIOBAaTH, 110 iX BUKOPUCTOBYIOTH JJIsl TPOMHUCIOBOTO
BUJIOOYBaHHS IHMX €JIEMEHTIB (KPEeMHII0, aJlOMIHIIO, 3ajli3a, KaJbIIifo,
MarHilo, Maprasifto, Cipkd Tomo). JlJig IHIIKUX EeJIEeMEHTIB XapaKTEepHHM
HETraTUBHUHN KOE(DIIIEHT HAKOIMMYCHHS, OCKIJIbKH KOHIICHTpAIllS XIMIYHHUX
€JIEMEHTIB B OpraHi3Max MEHIIa HiXK B HaBKOJIUITHbOMY cepefoBuiii. s
POCJIMH XapaKTepHUI HEraTUBHUM KOEe(ILIEHT HAKOMUYEHHS LUHKY, 00pYy,
Hody, Kaliro, Cipkd, Miai, MomioaeHy Ta iH. JlJis TBapwH — KabIliio,
HaTpII0, Mapraxilio, Kajiw, 6opy, 3ai3a, GTopy, Mijii, CBUHIIIO TOILIO.

BusiBneHo, mo B CKJaJai TBapUHHUX OPraHi3MiB OUIbII BUCOKUN
BMICT, B TMOPIBHSHHI 3 POCIMHAMH, HATpi0, Kabliio, ¢Gocdopy, a3ory,
CIPKH, XJIOPY, IIMHKY 1 3HAYHO MEHIINI BMICT KUCHIO, KDEMHIIO, aJIFOMIHIIO,
MapraHilo, 00py, CBUHIIIO TOIIO. OTxKe, TeoXIMiYHA POJIb POCIUH 1 TBAPUH
HOCHUTH CHICIIU(pIYHUN XapaKTep.

HazemMHuMu pocivHamMu BKIIIOYEHO B KUTTEBI LUKIM He MeHne 340
MJIpA T XIMIYHUX €JIEMEHTIB. binbmiicte iX Oepe aKTUBHY yd4acTb B

MeTa0OJIIIHUX nmponecax, a 4aCTuHa 3HaXOJUTLCA Y 3B,5133HOMy CTaHI.
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MinepanpHi CHOJYKH 3 PEryJIspHOI0 MOBTOPIOBAHICTIO BBOJSATHCA B
KUTTEB] TMPOLIECH 1 MOBEPTAIOTHCA B HABKOJIMIIHE CEPEIOBHILE Ha3ad 3
OMAJIalOYUMH JIUCTKAMU Ta I1HIIMMHU BIAMHUpAIOYMMHU opraHamu. [lpu
bOMY, UMM OUIbIIA 30JIbHICTh POCIHUH (BMICT MIHEpAJIbHUX PEUYOBUH) 1
BEJIMUMHA iX 0l0MacH, TUM BHUIIUNA PIYHHEN 0O0Ir €JIeMEHTIB MiHEpaIbHOIO
JKUBJICHHS. BMICT MiHEpallbHMX PEUOBHUH B POCIMHHIN Gl0Maci 3pOoCTa€ Bij
MOJIIPHUX HIMPOT J0 TPOMIYHMX 1 BiJ BOJOTHX — JI0 3aCYIUIMBUX YMOB.

B pocmunnocti CiToBOoro okeany Mictutbest Bchoro 0,001 %
MIHEpaJIbHUX PEYOBHH BiJ KUIBKOCTI, LI0 MICTSITh HAJ3€MHI POCIHHH.
["0JI0BHUM KEPEIOM MiHEPAIbHUX CIONYK JJisi pociauH CBITOBOTO OKEaHY
€ TIAMOWMHHI BIAKJIAIU, SKI YTBOPIOIOTHCA B PE3YJIbTATI PO3KIAJaHHS
BIIMEpAMX opradi3MiB. IIpore, yepe3 BenHKl IITMOMHU BOHU IEPEBAKHO
HEJIOCTYIHI JJIs1 (DITOTJIAaHKTOHY. TUTbKM TIPU HAsSiBHOCT! BUCXIJTHUX TEYii
Il CTIOJYKH MOKYTh MIIHSATUCH 710 piBHS BojopocTeil. Came ToMy BIAKPHTI
rJIMOOKOBO/IHI 00JacTi OKEeaHIB MaroTh AYXKE€ HU3bKY HPOTYKTHUBHICTD.
baratumMu Ha OlOoreHHI PEYOBUHU € palloHM APKTUKH Ta AHTapKTUKH,
poTe TaM OOMEKYIOUMMH (DAKTOPAMU € CBITIIOBI Ta TEMIEPATYPHI YMOBHU.

BIOI'EOXIMIYHI KPYI'OOFII'M OCHOBHHX XIMIYHUX
EJIEMEHTIB. 3 nosiBoto >kHUBOi MaTepii Ha 3emull mouajnachk Oe3nepepBHa
HUPKYJSLisA B 6locdepi XIMIYHMX €JIEMEHTIB, 1X MEepexi] 3 CEepelOBUILA B
OpraHi3M 1 3HOBY B cepeloBulle. Taka MUPKYJAIisS XIMIYHUX €JIEMEHTIB
HA3MBAEThCA OIOr€OXIMIUHMMM KpYroo0iramMu ejJeMeHTiB. IX MoKHa
noAUIMTY Ha ABa TUNM. 1. Kpyroobiru razono1i0OHUX peuyoBUH 3 PE3EPBHUM
donmom B atmocdepi abo rimpocdepi; 2. [luknm eneMeHTiB y BIAKIaAaX 3
pe3epBHUM (OHAOM B 3€MHIM Kopi. 3aBIASKM HasBHOCTI B arMocdepi
BEIIUKOTO pe3epBHOr0 (POHY, KPYrooOiru AesKuX ra3ornogaiOHUX PEeYOBHH
3MaTHI 10 JOCHTh INBHUJKOI CAMOPETyJsAlli Mpu PI3HUX MICIIEBUX
MOpYIIEHHSAX piBHOBaru. Hampukiaja, HaAIUIIOK BYTJIEKUCIOTO Ta3y, II0
HAKOMHMYKBCS B MIEBHOMY MICII B 3B 513Ky 3 TOPIHHSAM OPTraHIYHUX PEYOBHUH

YH MBHUIAKHUM X OKHCJICHHAM, IIIBUIAKO pOSCiIOETBC}I HOBiTp}IHI/IMI/I TEYISIMU.
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KpiMm TOro, BIiH I1HTCHCHBHIIIE TOTJIMHAETHCA POCIMHAMU  abo
NIEPETBOPIOETHCS B KApOOHATH.

OcHOBHUMH 010T€OXIMIYHUMHU ITUKJIAMH € KPYrooOird BYIJICI0 (B
CKJIa1 BYTJIEKUCIIOTO Ta3y), a30Ty, KHUCHIO, (hochopy, CIPKH TOIIIO.

KPYI'OOBII" BVIJIELJIO. €auHUM JUKEPEIOM BYIJELIO, IO
BUKOPUCTOBYETHCSI aBTOTPO(PHUMHM POCIMHAMU JUIsl CHHTE3Y OpPraHIgyHOI
PEUOBMHU, CIYKUTh BYIJICKUCIMNA Ta3 arMochepHOro TMoBITpS abo
po3urHeHU# y Boai. Byrienp ripcbkux mopia (kapOoHaTH) pOCIMHAMU HE
BUKOPUCTOBY€EThCS. B mpomeci  (OTOCHHTE3y  BYIVIEKHMCIMM  ra3
NIEPETBOPIOETHCSI B OPraHivHI CIOJYKH, SIKI CIY’KaTh 1’KEIO NIl TBApHUH 1
MiKpoopraHizmiB. OTxe, KEpelIoM BYIUICHIO IS TeTepoTpodiB €
OopraHiuHi crnojiyku. JluxaHHs, OpOJIHHS Ta CHAJIIOBAHHS OPraHIYHOIO
najuBa MOBEPTAIOTh BYIJIEKUCIMM Ta3 B atMocdepy. HacTuHa BYIJIELIO
KOHCEPBYEThCSI B CKJIaJl JOBTOBIYHUX J>KMBUX OpraHi3MiB Ta B TyMYyci,
3aXOpPOHIOETHCS Y BIAKIaAax JITOC(epHu, BCTYNAE B PEAKI[IO 3 FPChKUMHU
OPOJIaMHU.

[linpaxoBaHo, 110 MPOTATOM POKYy Ha cymi (POTOCUHTE30M
3aXOIUTIOETHCS TIprOIU3HO 60 MIpA.T Byriemo. B pesynpraTi quxaHHs i
OponiHHs B arMmocdepy moBepTaeTbes 48 MIPA.T BYIUICIIO, BiJ
CHAJIOBaHHs opra”iyHoro naiuBa — 4 mupA.T. KoHcepByeTbes y ckiani
6iotieHo31B mpubau3Ho 10 MaApA.T 1 y BiakiIagax jgiTochepu — OIu3bko 1
MJIPJI.T BYTJIEITIO.

VY Boai KpyrooOir ByTJIELIO CKJIAIHIIINN, OCKUIBKH Y BEPXHI IIapu
BOJM BYIVICKHCIIMI Ta3 ToCTymae 1 3 atMochepu 1 3 TIHMOMIMX IIapiB
BOOMM. B 1inomy, mokasHUKU Kpyroooiry Byriemo B CBITOBOMY OKeaHi
BJIB14l HIKY1, HXK HA CYIIII.

CymapHa KUIBKICTh BYIJIEKHCIIOTO Tra3zy B armocdepi ckianae
2,3x10" 1, B CaitoBomy okeani — 1,3x10™ 1; B mitocdepi y 3B s3aHOMY

crani mepeGysae 2x10" T Byriemo. B sxuBiit pedoBuni Giochepu 38°s13aHO
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1,5x10" T CO, Byrmekuciuii ra3 arMochepn il Tiapochepr MpOXOTHTH
MOBHHM KpyrooOir npudau3Ho 3a 400 pokis.

KPYT'OOBII" A30TY. Jlxepenom a3oTy IJI POCIWH CIIYXKHUTb a30T
atMocepu 1 a30T, 0 MICTUThCA y IPyHTi. BinbHuii azor atrmocdepu
MOXYTh 3aCBOIOBATH TUIbKH MIKpOPraHi3MH — a30TO(iKCyroul O0akTepii Ta
nesiki  cuHbo-3eneHi Bomopocti  (Cyanophyta). Cepenl BUIbHOKHUBYYHX
a3oTo(ikcyrounx OakTepiii € aepodbu — pim Azotobacter ta amaepobu —
npeactaBauku poay Clostridium. Jlo cumOioTHuHHMX OakTepiii HajaeKaTh
OynbpOoukoBi Oakrepii pomy Rhyzobium. 3 4wcma cuHBO-3eICHUX
BOJIOpOCTEH (PIKCYBaTH a30T MOXYTh IMPEACTABHUKU pojiB Anabaena i
Nostoc. [umi opraHi3mMu BIUIMBAIOTh Ha KPYTrooOir a30oTy JIMIIE MICs HOTro
acuMUTAII B cKJaml cBOiX KIITHH. OCHOBHUM NUIAXOM HAaAXOKEHHS
a30Ty JI0 POCIIMH € PO3KJIaJl OpPraHIYHHUX CHOJIYK BIIMEPJIMX POCIMHHHUX 1
TBAPUHHUX OPTaHI3MIB y IPYHTI, SKUU BiIOYBA€THCS B KUJIbKA MOCIIIIOBHUX
CTaJlil 3a yYacTI0O TMEBHUX BHUIIB MIKpopraHizmiB. MiHepamnizauis
OpraHIYHUX PEHITOK CYMPOBOKYETHCS  BHIAUICHHAM €HEprii, mio
BUKOPUCTOBYEThCS MiKpoopranizMamu. Il BrumMBOM aMoHI(DiKyOUUX
OakTepiil aMIHOKHCJIOTH Ta OpraHiuyHI pPEIITKH OKHUCIIOITHCA 3
YTBOPEHHSIM aMiaky Ta cojie amoHito. HacTymHa ctaaisi kpyroo0iry a3ory
— Hitpudikamis. Ilig BOIMBOM  HITpUTHUX OakTepiid, HaNpUKIIaL
npeacTaBHUKIB poay Nitrosomonas, amiak OKHCIIIOETHCS 10 HITPHUTIB, a 3a
yuacTio HiTpatHux Oaktepiii (Nitrobacter) HITpUTH OKHCIIOIOTBCS [0
HiTpatiB. HiTpudikartiis norpedye noctymny noBiTps. HiTpatu 3acBoror0ThCS
pOCIMHAMHM 3 IPYHTOBUM PO3YMHOM 1 MPHUIMAaOTh yd4acTh B CHHTE31
OpraHiyHuX cnojyk. OpraHiuHi CHOJYKHM € JDKEpeoM a3oTy JJid
rerepotpodiB. Jleska uacTuHA MOJEKYJISAPHOTO a30Ty (IKCYEThCS B
PE3yNbTATI CICKTPUIHUX PO3PSIIB MPH TPo3ax 1 POTOXIMIYHUX MPOIIECIB.
B kpyroo6ir a3oTy BKIIOYAE€ThCS TAKOXK BYJIKAHOTEHHUH 1 TEXHOTCHHUU

a30T (NHs, NO,).
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3aragpHa KimbKicTh a30Ty B armochepi — 3,8x10™1, B okeani —
2,0x10"°r. Azortodikcyroui opraHismM 3a pIiK BIOBIIOIOTH MPHUOIH3HO
4,4X109T, Yy BOJHOMY CEPEJIOBHIII — 1,0x109T.

Maca a3oTy, 3B’s13aHOTO B 0ioMaci )KHBUX OPTaHi3MiB CyIII CKJIaaae
14 mupa.r. 3a piK POCIMHHICTH CYIIl MOTVIMHAE 2,5 MIPA.T a3oTy. Y
6iomaci CBITOBOTO OKeaHy 1€l MOKa3HUK 3HAYHO HWKYMUIA, ajne o0ir a3oTy
y BOJIHUX €KOCHCTEMaX IIBUIIINKI 3aBISKH 0araTopa3oBOMY BiJTBOPECHHIO
(bITOIIJIAHKTOHY.

B ekocucremax mapanenbHO g0 HIiTpudikamii  BiAOyBa€eThCsA
3BOPOTHIM mpouec — JAeHITpu(ikailiss, 10 TMOJSArae€ y BiJHOBJIEHHI
NeHITpUGIKYIOUUMH  MIKpoopraHisMamMu  (OakTepisiMu, rpubamMu Ta
BOJOPOCTSIMHU) HITPATIB 0 BUILHOTO a30Ty. Lleil mpouec Moxxe nMpu3BeCTH
0 BTpaT CIIOJYK a30Ty B IpPyHTI, NOTpiOHUX pociuHaMm. OCKUIbKH
MPOTATOM OCTaHHIX T€0JOTIYHHUX MEPIoJiB BMICT a30Ty B aTMocdepi He
3MIHIOBABCS, TO MOKHA MIPUITYCTUTH, 110 MOCTYIUICHHS a30Ty B O6iocdepy 3
MOBITPSHOTO pe3epByapy 1 Horo moBepHEeHHs B armochepy (dikcaris Ta
JeHITpUdIKaIlis a30Ty) B LLIOMY 3HAXOJATHCS B PIBHOBA3I.

KPYT'OOKII" KUCHIO. Kucenb atMoc(epHOro moBIiTPs Ta BOAHOTO
CEpellOBUINIA BHUKOPUCTOBYETHCS JUIsl JMXaHHA BCIMa aepOOHUMH
OpraHizMamu, Ha peakilii OKUCIEHHS OPraHIYHUX 3aJIUILIKIB 1 HEOPTaHIYHUX
CIIOJIYK, a TaKO)X Ha 1HII XIMIYHI TIEPETBOPECHHS, IO IPHU3BOMSITH JI0
YTBOPEHHSI OKHUCIIEHUX CMOdyK. J[kepenoMm KUCHIO B aTMocdepi H Bol €
dborocuntes. IllopiuHo B mporieci (HOTOCHHTE3y 3€JIEHUMHU POCIMHAMU
BuisieThess 200-240 MIpa. T KUCHIO, B TOMY YHCIIL Y4 - POCIMHAME CYTII 1
Yy - CaitoBoro okeany. B armocoepi kucHio mictutbes 1,2x10%° .
[TimpaxoBaHo, MO I KUIBKICTh MOTJIa BUIUIUTHCH (DOTOCHHTE3YIOUUMH
opraHizmMam# 3a 4 THCSY1 POKIB.

B kumBHMX opraHi3mMax KHCEHb BXOJWUTH IO CKJIaJy OpTraHiYHHX

croiyk. YacTuHa OpraHigyHOi peUOBHUHHM Pa30M 3 KUCHEM KOHCEPBYETHCS B
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JIOBTOBIYHMX >KMBHX OpraHi3Max, T'yMmMyci Tomo. TakuM 4YHMHOM, II€BHA
YaCTKa KHCHIO BUBOJUTHCS 3 PIYHOTO KPYroooiry.

bararo KHCHIO BUTpadaeTbcs Ha MPOMUCIOBI MOTPEeOH MpuU
CHaJIIOBaHHI opraHiyHoro nanuea (10 50 mipa. T 3a pik). SKIIo 10 1bOro
JOJIaTW BUTPATH KHUCHIO Ha JUXaHHS >KUBUX OPraHi3MiB, OKHCIICHHS
OpraHIiYHMX Ta HEOPTraHIYHUX CIOJYK, TO BHUXOAWThb, WO PIYHE
BUKOPHUCTAHHSA KHUCHIO MPAKTHUYHO 3PIBHOBaXKye Horo BuiIeHHS. OTxe,
nojanplie 30UIbIIEHHS OOCATIB  CHANIOBAHHA OPraHiyHOTO TajuBa,
1HTEeHCU(IKALIA CUIBCHKOTO TOCIOJApCTBa, SIKA MPUCKOPIOE OKHUCIICHHS
TYMYCOBUX PEYOBHMH, & TaKOX IHTEHCUBHE BHUPYOYBAaHHS JIICIB, OCOOJIMBO
BOJIOTUX TPOIIYHUX, MOYKE MNPU3BECTH JO 3MEHILIEHHS BMICTY KUCHIO B
atMocdepi.

KPYT'OOKII" ®OCDOPY. BiTHOCUTBCS 0 ITUKIIB, 10 MPOXOIAThH
y BIJKJIaJaX 3 PE3epBOM Y TpChKUX nopojax jgirtochepu. Pocdop — oauH 3
HaWBaXUIMBIIIUX OPraHOTC€HHUX e€JeMeHTIB. BiH BXOauTh 10 CKJIady
HYKJICTHOBUX KHUCIOT, (QocdodimiiB MeMOpaH, ckiaaaHux OinkiB, AT,
Oaratbox (EepMeHTIB, SKI Karaji3yloTh OioximMiuHi peakuii. Docdop
KOHIICHTPYETHCS KHUBOIO PEUOBHHOIO, Jie Horo BMICT mpubims3Ho B 10 pas
O1MBIIMI HIXK y 3eMHINM Kopi (B 3eMHIi kopi dochopy mictuthes 0,093 %).
MinepanbHi cnioiykd ¢ocpopy BaKKOPO3UMHHI, TOMY BOHU Maibke He
nocTymHi pociauHaMm. | xouda nesika yactuHa Gocopy MOCTIHHO HATXOIUTH
y Olocdepy 3 ¢ocdaTiB TIpCBKUX MOPiA, POCIUHU TEPEBAKHO
BUKOPUCTOBYIOTh  JIETKOPO3YMHHI  (OpMH, $KI YTBOPIOIOTBCS MPH
pO3KJIaZlaHH1 BIAMEPIUX OpraHi3MiB 3a ydacTio ¢ochaTpenyKyrounx
Oaktepiii. Ha cymi kpyroo6ir ¢gocdopy mpoxoauTh MO CXeMmi: IPYHT —
POCIMHU — TBapuHU — IPYHT. Kpyroodir BiOyBa€eThCsl TaKOXK B CHCTEMI
cyma — CBiToBHil okeaH. OCHOBOIO LBOTO KpPYrooOiry € BHHECEHHS
dbochariB 3 PIYKOBUM CTOKOM, B3a€EMOJISI 3 KaJblllEM 1 YTBOPEHHS
docdopuris, ski GhopMyroTh noHHI Biakiaaau. OCTaHHI 3 4acOM MOXKYTh

BUHOCUTUCh Yy TIOBEpXHEBI IIapd BOAOWM (32 YyYacTiO J11aTOMOBHUX
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BOJIOPOCTEH, 1HIIUX T1APOOIOHTIB) 1 BKJIIOYATUCH y MIrpalliiiHi MpoIecH.
[Tepenecenns gocdopy 3 MOPCHKHMX €KOCHUCTEM Ha CYITy B JESIKIA Mipi
3JIICHIOETHCS TITaXaMHU, 110 JKUBIISATHCS pUOOIO.

KPYTI'OOKII" CIPKH. Bin3zHa4yaeTbCs CKIAAHICTIO, 110 MMOSICHIOETHCS
MOETHAHHAM aTMOC(EPHOro LUKITY 1 HUKIY y BIIKIATaX, a TaKoX JBOX
pe3epBHUX (POHJIIB — BEJIMKOTO Y 3€MHIM KOp1 1 MEHIIIOTO — B atrMocdepi.
OCHOBHUM JIKEPENIOM CIPKU JAJISl POCIUH € Cynb(aTH. ABTOTpopamMu BOHU
BIIHOBJIIOIOTBCS 1 CIpKa BKJIIOYAETHCS JO CKJIAny OUIKIB Ta JESIKUX
(b1310/10T1YHO aKTUBHUX KOMIUIEKCIB. ['eTepoTpodu OTpUMYIOTH CIPKY 3
MO)KMBHUMHU PEUOBHHAMH TXKi.

OcHoBHY poJib B 0OOMIHHOMY (POH/I1 CIPKH BIAITPaOTh CIICIiali30BaH1
MIKPOOPTaH13MH, KO’KEH BUJI SIKUX BUKOHYE MEBHY PEAKII}0 OKHCIEHHS a00
BIIHOBJICHHS. BinOyBaeThcsi Takok MIKpoOHa pereHepaiis CIipKkd 3
rIMOOKOBOJHMX BIJIKJIQ/IB, B PE3ylbTaTl 4YOro J0 TOBEPXHI BOJIONMU
nigHiMaetbes H,S. CynbdaT-ioHu yTBOPIOIOTBCA B pe3yibTaTi B3a€MOIIi
reOXIMIYHUX 1 METEPOJIOTIUHUX TPOLECIB (epo3is, BUIY)KYBaHHS, OMaIH,
abcopOrist  Tomio) 3  OloJOTiYHUMM  TpolecamM  (TIPOIYKINs — Ta
po3knananHs). Ha kpyrooOir cipku Mae BIUTMB B3aeMojisi atMmocdepw,
rigpocdepu Ta nitochepu B riodanbHOMY MaciiTabi. B octanHiil yac Bce
HIMpIIe B KPYrooOIr CIpKM Ta a30Ty BKJIKOYAIOTHCS TEXHOTE€HHI BUKUAM
OKCHJIIB 30Ty ¥ CIPKH, SIKI CHPHYHMHSIIOTH KMCJIOTHI Ok, HeOe3meuHi s

(b1TO1IEHO031B, OCOOIMBO JIICOBUX.

PO3BUTOK, EBOJIFOLJIAI EKOCUCTEM, IX CTABI/IbHICTB.

BuenHst mpo po3BUTOK eKocucTeM po3pobuB exosior Kinementc (1916
p.). Possumox exocucmemu abo exonociuHa cykyecis — e 3MiHa y 4aci
BUJIOBOi CTPYKTypu Oi01€HO3y 1 O10IEHOTUYHMX MPOIECIB, 10 B CBOIO

4epry BHUKIWMKae 3MiHM Oiotomy. Ilpu  BiJCyTHOCTI  30BHIIIHIX
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MOLIKOKYIOUMX BIUIMBIB CYKIIECIs Oyie CIPSMOBAHHM 1 nepeadadyBaHuM
nporiecoM. Bona BinOyBaeTbcs B pe3yibTaTi 3MiH  yIpyNOBaHHAM
(G13UYHOTO CEpeIOBHINA 1 B3aEMOJIIM TUITY KOHKYPEHIIII=CIIBICHYBaHHS Ha
nomynsmiiiHoMy piBHi. Di3uuHe cepefoBHILE BHU3HAYAE XapakTep 1
IIBUJIKICTh 3MIHHM, 1 4acTO JIMITyE MeXI PO3BUTKY, a cama CYyKIIeCis
KOHTPOJIIOETHCS 0101IEHO30M.

SIKIo  cykuecis ~— BU3HAYA€TbCA  MEPEBAXHO  BHYTPIMIHIMU
B3aEMOJIISIMH, i1 Ha3UBAIOTh A8MO2EHHOI0;, SKIIO X Ha 3MIHM O10IIEHO3Y
PEryJSIPHO BIUIMBAIOTh a00 KOHTPOJIIOIOTh 30BHIIIHI CHJIM CEpeIOBHUIIA
(moexi, MITOPMHU, aHTPOIIIYHUN (PaKTOp), TO CyKIEeCisa OYyAE anl02eHHOIO.
ABTOreHHa CYKIECI IMpHU 3acelieHHI 010I[€eHO30M HOBHX TEPHUTOpIH, SKi
BUHHUKAIOTh B PE3yJNbTAaTi BHUBEPKEHHS BYyJKaHy a00 OyJiBHHUIITBA
BOJOCXOBHIIA, 3BUYAWHO  PO3MOYMHAETHCS 13  HE30aJaHCOBAHOTO
OiloreH03y. MeTaboi1i3M B TakoMy O10IIEHO31 XapaKTEePU3YEThCS THM, IO
BanoBa npoaykuiga (Il;), abo cuHTE3 opraHiYHUX CHOJYK Oulblia abo
MeHIIa Bij crnokuBaHHsa opra”iuHux crnoiyk (C). Ilporec cykiecii Oyne
cupsiMoBaHMM B Oik Okl 30amaHcoBaHoro crany, konu II,=C.
BigHomenHss 6iomacu A0 MPOAYKINi 3pOcTae MPOTIrOM CYKIECii JO TOTo
qacy, IOKU He BIAOyAEeThCsl cTabuIi3aIlisl eKOCUCTEMH, B SIKIM HA OJIMHUIIIO
JIOCTYITHOTO TOTOKY €Heprii Oyae mnpumagaTd MakCcUMyM OiomacH 1
CUMOIOTHYHUX 3B’A3KIB MK OpTaHi3MaMHU.

ITocmimoBHICTE 010II€HO31B, IO 3MIHIOIOTH OAWH OJHOrO Ha JaHIN
TEpUTOPii, HA3UBAIOTh cepicro. BIIHOCHO HEIOBroOBIUHI MEPEXiJHi
01011€HO3H Ha3UBAIOTh CMAOIAMU PO38UMK) ab0 cepianbHuMu cmadiamu.

Cyknecist, ska mnoyuHaeTrbess 31 crany II;>C, Ha3uBaeThCs
aemompogHoro cykyeciero (HaNpUKIaA, Ha CKEJNSIX 4YM IIICKax), a sKa
nounHaetbest 31 crany I[,<C — ecemepompognoro (Hampukian, Mijika
BOZIOMMa, 3a0py/IHEHA OPraHIYHUMH PEYOBHUHAMM).

Cykuecis, sSika TOYMHAETHCS HA JUISHII, paHillle HIYMM HE 3alHATIN

(HampuKIiIaa, 3acTUrja BYyJIKaHIYHA JiaBa), HA3UBAETHCS HNEPBUHHOIO
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cykyeci€lo, a, AKIIO BOHA IMOYMHAETHCS Ha IUIONI, 3 $KOi BHAAJICHO
nornepeIHiii 06i101eH03 (HampuKia:, JicoBa BUpYOKa YU pulis), TO CyKIecis
OyJzie 8mopuHHO0.
3 TOYKHM 30py EHEPreTHKH EKOCHCTEMH, C€KOJIOT1YHA CYKIIeCis
OB’ s13aHa 13 (yHJaMEHTAIBHUM 3CYBOM MOTOKY €Heprii B 01K 301IbIIICHHS
BUTpAT HA HA CIOXKUBAHHS MPOJYKIIii, TOOTO HA MIATPUMAHHS CUCTEMH IO
Mipi TOTO, SIK HAKOMMYY€EThCA OiomMaca 1 opraHiuHa peuoBHHA.
Ha pannix cragisix aBTOTpo(HOI CyKIIeCii B CEpEJOBHII, B IKOMY
BIJICYTHSl OpraHika, IIBHUJKICTh YTBOPEHHS MEPBUHHOI MNPOIyKLIi abo
3arajgbHui BanoBuil porocunTes (I1;) mepeBuIye MIBUAKICTD CIOKUBAHHS
yrpynoBaHHsi, ToMy BigHomeHHs I[I,/C Oyme >1. Tinbku B OKpeMUX
BUIIAJIKaX, KOJU CYKIECIA MPOTIKAE€ B CEPEIOBUILI OaratToMy Ha Oprasiky,
HAMpUKIaJ B OYMCHOMY BIACTIHHUKY, SKUW 3acelsiioTh TeTepoTpodHi
Mikpoopranizmu, BigHomeHHs II,/C Oynme <1, ToOTO BiOYBa€eThCA
rerepoTpodHa cykuecis. Ane, B 000x Bunaakax BigHouieHHs I1,/C Oyne
HAOMMKYBAaTUCh JIO OAMHUII B MIPY PO3BHUTKY CYKIIECIi.
B 3piniit ab0 KIIIMakcoBId €KOCHCTEMI CHOCTEPITa€ThCS TEHIACHIIS
JI0 PIBHOBAru Mi CHHTE30M 1 CIIOXKMBAaHHSM OpPTraHiKH. TakuM YHUHOM,
BimHomeHHs II,/C € ¢yHKIIOHATPHUM TIOKa3HUKOM BIJHOCHOI 3pLJIOCTI
exocuctemu. Iloku II,>C, B cucremi BiIOyBa€eTbCSd HAKOMUYEHHS
OpraHiYHOi PEYOBHMHH 1 3pocTae 6iomaca.
B xoxmi exosoriyHoi cykiecii BiAOYyBAa€TbCS 3MIHA OCHOBHUX
napamempie eKocucmemu.
1. Enepeemuxa exocucmemu.
1.1. 3pocrae Oiomaca xuBux opraHizmiB (bB) 1 KUIBKICTb
OPraHivyHOTO JIETPUTY B €KOCHUCTEMI.

1.2. 3pocrae BamoBa mponykmis I, 3a paxyHOK TEpBUHHOI
OPOYKIii, BTOPUHHA MPOAYKIISl 3MIHIOETHCS MaJIo.

1.3. 3MeHIIyeThCs 9uCTa MPOIYKITiS B O101IEHO31.

1.4. 30unblIyeThest 0OCST CIIOKUBaHHS OpraHiyHuX pedoBuH (C).

37



1.5.

1.6.

CmiBBimnomenast  [I,/C  HabmuKyeTbes 0  OAWHUIN
(piBHOBarm).
Cniseignomennss b/ II, (6Giomaca/BamoBa MPOJYKTHUBHICTB)

3pocCTae.

2. Kpyeoobieu biocennux enemenmis.

2.1.
2.2.

2.3.

Kpyroo0iru craroTe Bce OUIbIIT 3aMKHEHUMH.

30uTbITyeThCST  9ac 00Iry 1 3amac BaKIMBUX Ol1OTEHHHUX
€JIEMEHTIB.

XuBumMHu Opra”izMamH YTPUMYETbCA 1 30epiraeTbcsi OlIblle

O10T€HHHUX E€JIEMEHTIB.

3. Buou i cmpykmypa 6ioyenosy.

3.1.

3.2

3.3.

3.4.

3.5.

3.6.

3MIHIOETbCS BUAOBHM ckian (iopu i payHu.

3pocTae BU0BE 0ararcTBo 01011€HO3Y (PI3HOMIHITHICTB).
3pocTa€ 3HAYEHHS  CIIIBBICHYBaHHSA, SKE€ YypPIBHOBAXYE
KOHKYPEHIIIO.

VYCKIagHIOIOTECA 1 TPOJIOBXKYIOTBCS  JKUTTEBI  IUKIIA
OpraHi3MiB.

30UTBIITYIOTECS PO3MIPH OpPraHi3MiB 1 MaclITabu po3CeNneHHs
(HaciHHS, MOJIO1 TOIIIO).

Bumu 3 r-crpareriero (mepeBaXHO OJHOPIUHI Oyp’siHU 3
BHUCOKOIO IIBUJIKICTIO PO3MHOXKEHHSI 1 POCTY) 3MIHIOIOTHCS
Bugamu 3 K-crpateriero (BMAM 3 TMOBUIBHUM pPOCTOM 1
PO3MHOKEHHSIM, ajie 3 OUIBIIO 3JaTHICTIO 10 BHXKMBAHHS B

YMOBaX KOHKYPEHLIii).

4. CmabinvHicms exocucmenm.

4.1.
4.2,

3pocTae pe3rCTEHTHA CTIMKICTh €KOCHCTEMH.

3HUXKY€ETHCS BITHOBHA CTIHKICTb.

5. 3acanvna cmpamezia ekocucmenm.

5.1.

3poctae e(peKTUBHICTh BHUKOPUCTAHHS €HEprii 1 OloreHHuX

€JIEMEHTIB.
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[IpyunHOrO 3MIHM BHUJOBOi  PI3HOMAHITHOCTI  OlOLIEHO3y €
301IbIIEHHST KUTBKOCTI OPTraHIgYHOi PeYOBHMHH B €KocHcTeMi 1 11 O10XiMiuHa
PI3HOMAHITHICTb.

Bci exomorn morompKyroThCs 3 TYMKOIO, IO ayTOTEHHUN PO3BUTOK
01011€HO3y HEeMHHYYE MPHU3BOJUTH JO YTBOPEHHs CTa01JIbHOI PIBHOBAXKHOT
ekocuctemMu. CrTablapHHMM O10IIEHO3, JO SKOTO CIHpSMOBaHA EKOJOTiYHA
CYKIIECisl,  HA3WBA€TbCS  Kuimakcosum  Oioyenoszom.  TeopeTuyHo,
KJIIIMAaKCOBUM  OIOLIEHO3  3JaTHUM O  HEBU3HAYEHO  JIOBIOTO
CaMOMIATPUMAHHS 1 CaMOpPEryJtoBaHHs. Bcl HOro BHYTpIllIHI KOMIIOHEHTH
YPIBHOBaXKEHI MK CcO00I0 Ta 3 (DI3MYHMM cepeloBHILEM. JlocsaraeTbes
ONTUMAaJIbHA O010JIOT1YHA TMPOAYKTHBHICTBH, 3amac OloMacu 1 CKJIQJHICTh
CTPYKTypH OIOLEHO3y MJIi KOHKPETHHX €KOJOTIYHUX YMOB 1 MOTOKY
eHeprii Ha naHii Teputopii. [IpoayKilis MoKUBHUX PEUOBUH 3HAXOAUTHCS Y
pIBHOBa3l 13 CHOXXHBaHHAM, TOOTO cmiBBigHOmeHHs [I,/C OGnu3pke 110
OJIMHUIII.

Hust  koxHO1 reorpadiyHoi 005acTi po3pi3HAIOTH 1) enuHui
Kaimamuynuil abo pecionanbHull KJIIMaKCOBUM 01011€HO3, 10 3HAXOAUTHCSA
y pIBHOBa3l 13 3arajbHUMHU KJIIIMATHYHUMH YMOBaMU (HampuKIiIa, 1i10poBu
— g pIiBHUHHOI YacTUHU I[BaHO-DpaHKiBIIMHM). 2) pi3HY KUIBKICTb
JIoKanbHux abo edagiynux KIIIMAKCOBUX O10IIEHO31B, SIKI € MOAU(DIKALIIMH
CTaIllOHApHUX CTaHIB, IO BIJAMOBIJAIOTH OCOOJMBUM MICIIEBUM YMOBaM
cyoctpary. Cykiiecist 3aKiHUyeTbes eqadiuHiM YU JIOKAJbHUM KIIIMaKCOM
B MICIEBOCTSIX, A€ penbed, TPYHT, BOAHHH PEKHUM IMEPEIIKOIHKAIOTH
PO3BUTKY €KOCUCTEMH JI0 PETIOHATBLHOTO KJIIMaKCy. B TipchbKiii MiCIIEBOCTI
JIOKAJIbHI  KJIIMAkKCOB1 OIOII€HO3W HA3MBAIOTLCA 30HAAbHUMU. B Haumm
MICIIEBOCT] 30HAJIBHUMH KJIIMAaKCOBUMH O10I[€HO3aMH € JIICOBI EKOCUCTEMU
(Ha piBHHMHI — NIOpPOBH, B TEpeArip’l Ta B HUKHBOMY TIPCHKOMY TOSICI —
OYKOBI JIICH, B CEPEIHHOMY T'PCHKOMY IMOSIC1 — SUTUIEB1 1 CMEPEKOBI JIiCH, Y

BUCOKOTIp’1 — JIy4Hi G101I€HO3M).
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CTABUVIBHICTb EKOCHCTEM wMoOXHa OXapaKTepHu3yBaTH, SK
BJIACTHUBICTh CHCTEMH, SKa JO3BOJsSIE 1 MMOBEPTATUCH IO BUXIAHOTO
MOJIOKEHHS TICHS TOro, sIK cucTema Oylia BHBEJEHa 31 CTaHy PIBHOBAaru.
CrabiibHI €KOCHUCTEMH MIATPUMYIOTh CTaH JAMHAMIYHOI piBHOBaru abo
eomeocmas. Y TIATpUMAaHHI piBHOBaru abo il BIJHOBJICHHI NMPUWMAIOTh
y4acTh BCl KOMIIOHEHTH €KOCUCTEMH Ta MI>KKOMIIOHEHTHI 3B’ SI3KHU.

Pospizustors: 1) pesucmenmny cmitikicms — 31aTHICTh €KOCHCTEMU
YUHUTHA OMIp 30BHINIHIM MOPYIICHHSM, MIATPUMYIOUM HE3MIHHOIO CBOIO
CTPYKTYpY 1 dyHKIIit0. [IpoTe, mpu BUBEEHHI 3 pIBHOBAru, BiIHOBJICHHS i1
B1/101Ba€ThCA Jy>K€ MOBUILHO a00 30BCIM HE BIJIOYBA€THCS; 2) 8IOHOGHY
cmitikicmbs — 1€ 3JaTHICTh CHUCTEMH BiJHOBIIIOBATUCH MICIS TOTrO, SIK il
CTpYKTypa 1 ¢pyHKiis Oynu nopyuieHi. Hanpuknaz, jgic 10CTaTHbO CTIMKUI
I0JI0 TIOKEXK, aje SKIO BIH BUTOPUTH, TO BIIHOBIICHHS MOTO BiJ0YBa€ThCS
nocuTh A0Bro. CTENnoBl €KOCUCTEMH HE € CTIMKMMHU IO BIJHOILEHHIO 0
MOXKEXKI, aJ¢ BITHOBIIOIOTHCS Imicias Hei mBuame. ToOto, micoBii
€KOCHCTEMI BJIACTMBA PE3UCTEHTHA CTIHKICTh JO TOXKEX, a CTEMOBIM —
BIJTHOBHA.

Y miarpumadHi CTalIIBHOCTI E€KOCHUCTEMH BIJITPAalOTh BEIIHMKE
3HauUe€HHA Taki (aKTOpH, SK 3BOPOTHI 3B’SI3KM 1  HAAJUIIOK
(GyHKI10HATBHUX KOMIIOHEHTIB.

EBOJIIOLIA FIOC®EPH. [loBroBiuHa eBouollisg Oiochepu
bopMyeThCsl MiJl BIUIMBOM: |)ajuIOT€HHUX CHUJI (30BHIIIHIX), TaKUX SK
reoJIOTIY1YH1 1 KIIMaTU4HI 3MiHH; 2) ayTOT€HHHUX (BHYTPIIIHIX) MPOIIECIB,
OOyMOBJICHMX AaKTHUBHICTIO JKMBHX KOMIIOHCHTIB €KOCHCTEMH, SIKi
BIUIMBAIOTH OJIMH HAa OJTHOTO a TAKOXX Ha HEXXMBI KOMIIOHEHTH Olochepu.

Kutra 3apoaunoch npuOIU3HO 3 MIPA.POKIB Hazaa. 3eMHa
atMocepa B TOM yac MiICTHIIa a30T, amiak, BoacHb, CO, MeraH, XJop,
CIPKOBUJIEHb, BOASHY Mapy. BinbHuil kricenb OyB BiACyTHIiid. O30HOBOIO
[1apy He ICHYBaJIo, TOMY yJIbTpadioieTOBl MPOMEHI, K1 TOCSITaiu Cyl i

BOJH, 6YJ'II/I CMEPTCIbHHUMH TJIA JKHUBOIO. B takux YMOBAax BHUHUKIIN Hepmi
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*uBl opraizmu. llepmni exocucremu Oynau BOJHHUMH, 3aCEICHUMU
MIKPOCKOMIYHUMHU aHAepOOHUMH MPOKAPIOTHUYHUMHU TeTepPOTPOHHUMHU
opraHi3MamMmH, K1 ICHyBaJId 3a PaxXyHOK a0lOTHYHUX OPTaHIYHUX CIIOJYK.
Enepriro BoHu oTpuMyBaiy nuisixoM OpomiaHs. B 3B’s3Ky 13 0OMexeHUMH
3aracaMd OpPraHIYHUX PEUYOBHH, PO3BUTOK 1 TMOIIMPEHHS MIKpOpraHi3MmiB
Oy 0OMexeHI.

[li3Himie  BUHUKIM  XEMOCHHTE3YyI0Ul 1  (OTOCHHTE3YIOUl
MIPOKapIOTUYH1 MiKpopraHi3zMu. [lodanoch BUNIJICHHS KHUCHIO y BOJOMMHU, a
Mmi3HIIE pos3noyanack uoro mudysis B atMmochepy (npubiauszHo 2
MJIPJI.pOKIB Ha3an). [louaB yTBOproBaTHCh 030HOBUH HIAp.

bnusbko 1 mMapa. p. Ha3aa, KOJIU BMICT KUCHIO B aTMocgepi gocsr 3-
4 %, 3’ABIIIMCH €yKaploTH. baraToKIITUHHI OpraHi3MH 3’ IBUJIUCH OJIM3bKO
700 MiH. p. Ha3ad, KOJMU BMICT KHCHIO B aTMocdepi gocar 8§ % (kemOpiii
[Taneo3oiicekoi epu). [Ipotsirom Ilaneo30ro >KUTTSI PO3BUHYIOCH HE TIITLKH
B MOpi, ajie ¥ Buiinwio Ha cymry. IIporsrom Ilaneoszoro, mpubiauzuo 400
MJIH. p. Ha3aJ NPOAYKLIS KHUCHIO BHUPIBHSJIACh 3 HOrO CHOXKMBaHHSM, a
BMICT KMCHIO B aTMoc(epl CTaB MPUOJIM3HO TaKuil sk Tenep, 6iu3bko 20 %.

B «xiami Ilameo3oro BiAOyJIOCh 3HWKEHHS BMICTY KHCHIO 1
MIJBUIICHHS BMICTY BYTJIEKHCIIOTO rasy. lle cynpoBoKyBajaoch 3MiHOIO
KJIIMAaTy 1 Jajo MOYaTOK OOIIMPHOMY «aBTOTPO(GPHOMY PpO3KBITY», SKUI
CTBOPUB 3alacy BUKOIHOTO NalMBa, HAa SKOMY IPYHTYEThCS CydacHa
npomucioBa 1uBuIizaiis. [li3Hime BiAOyI0Ch MOCTYNOBE MOBEPHEHHS 10
aTMoc(epH 3 BUCOKUM BMICTOM KHCHIO 1 HU3bKUM piBHEM CO,, 1 10 Temnep
I  CHIBBIJHONIICHHS  3aJMIIWIOCH  OUTBII-MEHII  PIBHOBAXHUM.
AHTpoONOreHHe 3a0pyAHEHHSI aTMOoc(epH BYIJIEKHCIMM Ta3oM 1 MHIJIOM
MOX€ TIOPYIIMTH If0 PIBHOBary, IO Mpu3BeAe A0 3MIH y OanaHci
Oiochepu.

OTxe, 3 €KOJOriYyHOI TOYKH 30pYy, €BOJIIOIIS Olocdepu crnoyaTky
WIuUia [OUISIXOM TeTepoTpodHOi  CyKiecii, a Mi3HIme — aBTOTPOQHOI.

OCKIIbKM  BIJHOIIEHHS TMPOJYKIIIS/CIIOKUBAHHS TPOTITOM  OCTaHHIX
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TeO0JIOTIYHMX TMepioiB 6au3bKe 10 1, TO MOXKHA TOBOPHUTH NP0 CTAOLIBHUN
xapaktep Oiocdepu, SK EKOCHUCTEeMH, IPH BIACYTHOCTI aJJIOTEHHUX

Bl'[J'II/IBiB, BT.Y. 1 AHTPOIIOT'CHHHUX.

KIIACUDPIKAIIA EKOCUCTEM

3aranpHa IUIONIA MOBEPXHI 3eMili CTaHOBUTH MPUOINU3HO 510 KB.KM.
70 % 3emHoi moBepxHi 3aitHsATO CBiTOBUM OKeaHoMm, 30 % - cymero. Ha
cymi — 30 % 3aitmarots Jicu, 30 % - caBanu ¥ piakomnices, 20 % - mycrent,
10 % - onpomoBukm, Oimbme 10 %  BUKOPHUCTOBYIOTHCS — Tif
CLTBCBKOTOCTIONAPCHKI YTiaas, sk puuist. 3 oporpadidHoi Touku 30py, - 70
% cymi ckianae piBauHa, 30 % - ropu.

CoHsiuHa eHeprig, 00 HAIXOIUTh Ha 3eMIII0, PO3MOAUISIETHCS
HepiBHOMIpHO. KibKICTh €Heprii 3alieXuTh BiJl reorpadiyHOro MOJI0KEHHS
1 BUCOTM HaJ pIBHEM MOpPS 1 BUKIHKAE 3aKOHOMIPHY 3MIHY KIIMATY,
IPYHTIB, POCIWHHOCTI, TBAPUHHOIO CBITY — TOT OCHOBHUX €JICMEHTIB
TUTIOBUX ekocucTeM Oiocdhepu. Kracudikaiis eKOCHCTEM HaiyacTiiie
3MIUCHIOETBCS 32 Olomamu abo ¢opmayismu. biom o03HaYae BETUKY
pEerioHaIbHy EKOCHCTEMY, SIKa XapaKTepU3yeThCSd TIEBHUM  THUIIOM
POCIMHHOCTI 1 OCHOBHUMH CTa0UTHHUMHU (HI3UYHUMH PUCAMH JIaHIA(TY.
3a OCHOBY BHUJUIEHHS OloMy OepyTb THI POCIMHHOCTI, OCKUIBKH BIH
IHTErpye KJIIMaTU4HI, T1IPOJIOTIYHI ¥ IPYHTOBI YMOBH, a TaKOX O10JIOT14HI
0COOJIMBOCTI OPraHi3MiB.

V BomoiiMax B OCHOBI BUAUIEHHS THUIIB €KOCUCTEM JI€KATh OCHOBHI
G13UYHI pHCH BOJHOTO CEPENIOBUINA, HAMPHUKIA] TEKYYICTh BOJH, ii
COJIEHICTH TOLIIO.

Bci mpupomnHi ekocuCTeMH TOMUISIOTBCS Ha Ha3eMHI 0iloMu,

MPICHOBO/IHI Ta MOPCHKI €KOCHCTEMHU.

HA3EMHI BIOMH
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OcHoBoro knacugikaifii Ha3eMHUX OIOMIB CIYXHTb POCIUHHICTH
KJIIMaTHYHOTO KJIIMaKCOBOTO YIpyloOBaHHsS, a came — ii kKuTTeBa (popma
(TpaBu, yarapHu4KH, JHCTONaaH1 ab0 XBOMHI JepeBa Toiio). Hampukian,
KJIIMaKCOBa POCIUHHICTh CTETMOBOTO OloMy MpelcTaBieHa OaraTOpiYHUMU
TpaBaMHy, NEPEeBaXHO 3JlakamMu. PazoM 3 TuM, BWAOBHM CKJIax IIi€l
POCIIMHHOCTI B PI3HMX YacTHHax OioMmy pizHHMi. B mexax 0ioMy MOXYTh
OyTH ¥ cTafil pO3BUTKY €KOCHCTEM 1 efadiuHi KJIIMaKCOB1 O1011€HO3H.

TBapuHM, B 3B’A3KYy 3 iX PYXJMBICTIO 1 3JaTHICTIO JO MIrpariu,
MEHILIE TPUB’sA3aHl J0 NEBHOro OiOMy 1 MEHIIE BiOOpaxaroTh HOro
0COOJIMBOCTI, X042 MI>kO10MHa MIrpallisi XapakTepHa /Il He0ararbox BUIB
TBApHH 1 IEPEBAXKHO B1I0YBAETHCS JIUIIIE Y JCSIKI CE30HHU.

APKTHUYHI I1YCTEJII. 3aitmarorb OutbLIicTh OCTPOBIB IliBHIUHOTO
JIbOJIOBUTOr0 OKeaHny (apximenar IminGepren, 3emuas ®panna-Mocuoda,
Hosa 3emns, Ipenanannis, Kanagcekuii Apxtiuaauii apxinenar, ITiBHiuHa
3emust). Tyt cnocrepiratotbesi TpuBaia mnodsipHa Hig (100-130 m10),
NMaHyBaHHS apKTUYHUX TOBITPSIHUX Mac, HU3bKHWM pajiaiiiHuii OajaHc,
SKUH  CYNMPOBOIKYETbCS  BEIMKHUMH  BTpaTaMd  €HEprii  BHACIIJOK
BIIOOp@KEHHS COHSYHUX TMPOMEHIB CHITOM  Ta JbOJOM. ApPKTHYHI
MOBITPSIHI MacH MICTSATh Majo BOJIOTH. PiuyHa KiJbKICTh ONajiB CTAaHOBUTH
omu3pko 200 mm. CHiroBuil mokpuB TpuMmaetbes 280-300 nHIB Ha pIK.
3HayHAa YacTWHA TEPUTOPIi BKpPUTA JHOJOBUKAMH, SIKI 30epiraroTbes 1
BIITKY. JIbOIOBUKM MarTh KymnoJionojaiOHy (opmy 3 BHCOTOIO B IEHTPI
300-400 M. 3nMBaOYKCh, KYMOJIUM YTBOPIOIOTH JIbOAOBUKOBI IIUTH.
PocnuHHMIA CBIT JTIbOJOBHUKOBHUX IIMTIB IPEJACTABICHUN ThOMa BHAAMHU
BOZOPOCTEM, 5IK1 3a0apBIIOIOTH CHIT 1 JIIJ] B pi3HI KOJIbOPHU. B ocTanHiil yac
CIIOCTEpITAEThCS  AeTpajallisi JbOJOBUKIB. 3amacu JhOAYy MIOPIYHO
CKOPOUYIOThCS TTpubm3HO Ha 0,2%.

B apkTHuHHX mycTensx, MmO 0e3MOoCepeHbO  MEXYIOTh 3
JHOJOBUKAMH, BJITKY CXOJIWTh CHITOBUH Ta JbOJOBHM MOKpUB. TyT

PO3BMHEHA BiYHA MEP3JIOTa MOTYXKHICTIO KUJIbKA COT METpiB, a TNIMOWHA
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CE30HHOTO TOIUICHHS CTaHOBUTh KUIbKa JenuMerpiB. B pesynbrati
MOCTIHOTO TPOMEP3aHHS 1 TOIJICHHS YTBOPIOIOTHCSA CTPYKTYPHI TPYHTH 3
KaM’ SSHUICTUMH 0araTOKyTHHUKaAMHU.

Bereramiitnuii  mepiog = KOpPOTKHH, 3  CHWJIBHMMH  BITPaMH,
HEPIBHOMIPHUM 3BOJIOKEHHSM, HU3BKUMH TEMIIEpaTypaMu, Xo4ya TIPYHT
BIITKY mporpiBaetbesa 10 10-20°C. HecnpustivBi yMOBH BereTaiifHOro
nepiogy, a TaKoXX BeJMKa TOBIIA CHITY B3MMKY BH3HA4YalOTh O1HICTH
Gbropu i cnabkui pO3BUTOK POCIMHHOTO MOKPUBY. B apKTHUHUX MTyCTENsIX
BiloMo 50-60 BuIIB cyauHHMX pociivH. lle — kpiogimui (xomomo- Ta
MOPO30CTINKI) apKTUYHI Ta apKTO-aJIbIIMChKI TpaBH 3aBBUIIKU 5-10 cm.
[lepeBaxatoTh moaymkoBuaHI Gopmu (pomu Mak — Papaver, Kpymnka —
Draba ta inmi), a TakoX JACpHUCTI 37aKd (TOHKOHIT BKOpoYeHHM — Poa
abbreviata). IloBepxHs IPyHTY BKpPHTa TOHKOI KIPKOI 3 HAKUITHHX
JUIIAHHUKIB T4 CUHBO-3€JIE€HUX BoJopocTed. [HOMI 3ycTpiyaroThCsl TaKOX
KYIIUCTI JUIIaiiHuky, piame wmoxu. Ditomaca cknamae 10-15 w/ra
MOBITPSHO-CYXOi Barv, MpUUOMY Ha YacTKy CYJAWHHHUX POCIHMH MPHUNAAAE
mute 22%. Y ¢itoMaci nepeBaxae HaJ3eMHa YaCTHHA.

TBapuHHUH CBIT TaKOX BiA3HAYAETHCS O1AHICTIO. TpodiuHO TBapUHU
OB’ s13aH1 3 MOPEM, HalpuKiIaa, OUTHA BeaMiJlb, TIOJCHI, MOPXKi. 3 NTaxiB
3yCTpIYalOThCS TYCH, KyJIUKH, rarapu. st OUIBIIOCTI CCaBIiB XapaKTepHI
TPUBAJII CE30HHI Mirparii, 30KpemMa, JUIs TMIBHIYHUX OJICHIB, IIECIIIB,
neminriB. Jlocuth 3HauHOIO € OiloMaca Oe3xpeOetHux. Cepen HUX
nepeBaXxaroTh JBOKPHUII1, HAPUKIIAJ KOMapi.

Huspki TemmepaTypyu OOMEXYIOTh MIKpOOIOJOTIUHY aKTHUBHICTH 1
PO3KJIaIaHHs OPTaHIYHUX 3aJUIIKIB, [0 CHPUSE€ HAKOMMMYEHHIO MEpPTBOI

opraniyHoi pedoBuHHU. ['ymMyc (opmyeTbcsi B CTPYKTYpHHX TpILIMHAX

IPYHTY.

TVH/[POBI EKOCHUCTEMH. Po3MIIIylOThCA ITUPKYMIIOJISIPHO

MIBJACHHIIIE B1JI apKTUYHUX MYyCTeNib. TyHIpa yTBOPIOE H00OpE BUPAKEHY
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30HYy Ha MiBHIYHIA okonuii €Bpasiiickkoro Ta [liBHIYUHO-AMEPUKAHCHKOTO
KOHTHHEHTIB 1 3aiiMae mpuOan3Ho 20 TUCST KM.
Tynnposi €KOCUCTEMU XapaKTEPU3yIOThCS CJ1a0KOI0
TEIUI03a0€3MEeYCHICTIO, TPUBAJIOI CYBOPOIO 3UMOI0, 0araTopidHOIO
MEp3JIOTOI0, Oe3IicCsIM Ta HHU3BKOIW OI10JIOTIYHOK MPOJAYKTHUBHICTIO.
OCHOBHUMHU JIMITYIOUYUMH (DAKTOpAMU € HU3BKI TEMIIEPATypU Ta KOPOTKUN
nepiof Beretaiii. Brpatu consuHoi panianii Ha BiZOMBaHHSA MPOMEHIB BiJ
CHITY 1 JIbOJy IIl€ AYXK€ BHCOKI, MPOTE PIYHUN pamiariiHui OanaHC
OB B MOPIBHSAHHI 3 APKTHUYHUMU MYCTEISIMH BJIBidi 1 gocsirae 10-20
KKaJ1/cm?.
[TiBHiuHuit JIbOJOBUTHI OKEaH BUSBIISIE CHIIBHUN OXOJIOJKYIHOUMMA
BILJIMB, TOMY IPH BiJJIAJICHHI BiJ] HHOTO AY>KE€ MIBUIKO 3pOCTAE NOTEIUIIHHS
KiiMary (koxxHi 25-50 kM Ha 1°C). B TyHAp1 pO3pI3HSIOTH TPHU MMiJI30HU:
- MIBHIYHY (CepeHbOMICAYHA TeMIlepaTypa HaWTEIUIIIIOro
JITHBOTO MICALS CTAHOBUTH 3-6°C);

- TUTIOBY (CEpeIHBbOMICSIYHA TeMIepaTypa HaWTEIUTIIIoro
JITHBOTO MicsAls cTaHoBUTH 7-10°C);

- MiBJICHHY (CEepeIHbOMICSYHA TeMIepaTypa HaWTEeIlTIIIIoro
JITHBOTO MicsIs cTaHOBUTH 10-12°C).

[To6nu3y AtnanTuuHOoro ¥ TUXOro okeaHiB KJIiMaT TEIUTIIUN Ta
M’SIKIIAA, a B KOHTUHEHTaldbHIA CximHo-CuOipchkii  TyHIpiT —
HaNCyBOPIIIUA.

[lopiBHSHO 3 ApPKTUYHUMHU IYCTEISIMU B TYHJIpl 30UIBIIYETHCS
BOJIOTICTh TOBITPs, KiIBKICTH omajiB cTtaHoBuUTH 300-400 mm 3a pik.
BumapoByBanpHa 34aTHICTH TYT Oy)K€ HH3bKa, TOMY CIIOCTEPIraeThes
NEePE3BOJIOKEHHS.

B  koHTMHEHTaNBbHUX paiioHAX pPO3BUHEHA BIYHA MeEp3JI0Ta
noTyxHicTio 300-400 M Ta Oinbiie. BoHa 0X0J0/Ky€e TPYHT, BIOBUIBHIOE
010X1MI4HI TPOIECH, TePEHIKoIKa€E (HITbTpaLlli MTOBEPXHEBUX BOJI 1 CIIPHUSIE

3a00J109yBaHHIO, PI3KO 0OMEXYIOUH I'PYHTOBE JKUBJICHHS p14oK. B 3B 513Ky
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3 HasIBHICTIO MEP3JIOTU B TYHJIp1 po3BUHEHI crierudiudi popmu penbedy —
TEPMOKApCTOBl (B 3B’SI3Ky 3 MIA3€MHUM TOIUIGHHAM JIbOAY) Ta
MOJIITOHAJIbHI (BHACTIZIOK PO3TPICKYBaHHS IPYHTY).

OCKUIBKY TPHUBATICTH 1 TEII03a0€3MEUEHICTh BETETaIlIHHOTO TTepioay
OinbIIl B TOpPIBHSAHHI 3 ApPKTHKOIO, a 3BOJOXKECHHS CTaOUIBHIIIE, TYT
3pocTae i 3amac OioMacu. B pOCIMHHOMY TIOKPHUBI MEPEBAXKAIOThH
HU3bKOpochi KpiodiTHI (PopMH, NPUCTOCOBAHI JO MaKCUMAIbHOTO
BUKOPUCTAHHS TIPU3EMHOTO TeIUla 1 3aXUCHUX (YHKIIM CHIFTOBOTO
nokpuBy. KopeHeBi CHCTEMH POCIWH 3MHUKAIOTHCS, MPOHU3YIOUW TPYHT
CYUUIBHMM IIapoM. XapakTepHHUMH BuAamMu (GJIOpU € HU3BKOPOCIHI
YarapHUKH — apKTU4YHI Ta apKO-aJIbIMCHhKI Oepe3u, BepOu, OpyCHUIL,
BOJISIHKA, JIOXMHA, OAarHo, JesKi BUAM 3J1aKiB, OCOKH, IyXiBKH, MOXH Ta
TumaHukd. B 3B’3Ky 13 3a00JI0YEHICTIO IPYHTY IEpEBa)KHA OLIBIIICTh
POCIIMH BITHOCUTHCS 10 TirpoditiB. Ha MABUIIEHUX CYXUX MICIAX
MepPEeBAXKAIOTh 3JIaKW, KYIIUCTI JUIIAWHUKU, B TOMY YHUCIl ¥ “OneHsuuit
MOX” — sArenb. 3anac piToMacu Ha MIBHOYI TYHJIpU cKianae mpudian3no S50
i/ra, Ha miBaHi — 200-300 m/ra. Ilim3emHa ¢iTomaca mepeBakae Ha
HaJ3eMHOI0 Y 6-8 pa3. [[ns pocnuH xapakTepHa HHU3bKa 30JbHICTH (1,5-
2%). HaiibispIiie pociavHU CIIOKUBAIOTh a30TYy, Kajlito, Kajbllil0, KPEMHIIO
Ta MarHito.

JUist TBapuH y TYHOpP1 Ay’Ke€ CyBOpPlI YMOBH — XOJOJHUW KiiMart,
HEJIOCTAaTHICTh KOPMIB Ta CXOBaHOK. Jly’ke€ CHJIBHO BHUpaK€Ha CE30HHA
MEepIOANYHICT, 1 KOJMBAHHS YHCEIBLHOCTI 0arathbOX MOIMYJISLIN TBapHH.
barato TBapuH, 0COONWMBO mNTaxW, Ha 3WUMY MOKHIAIOTh TYHAPY. 3
XpeOeTHUX Ha 3UMY 3aJUIIAIOTHCS JIEMIHTH, OUTI COBH, MECIll, BOBKH, OLII
BeMe 1. 3UMOBI MIrparlii BJaCTUBI MBHIYHUM OJICHSM, OUTBIIIOCTI MTaxXiB
ta iH. Iltaxu 1 ©Oarato ccaBiiB TpodiyHO TIOB’SI3aHI 3
BHCOKOIIPOJYKTUBHUMHU BOJHUMH €KOCHCTEMaMH, B TOMY YHCII W
[TiBHIYHOTO JTHOAOBUTOTO OKeaHy. [ Hi3MyBaHHS OLTBIIIOCTI BOJOTUIABHUX

NITax1B BUKIIFOUEHE Yepe3 KOPOTKUM mepiof] BiakpuToi Boau (60-80 qHIB).
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[1na3yHu Ta 3eMHOBOJIHI B TYHIPOBUX €KOCUCTEMaX BiJICYTHI.

3amac 30ooMacu ckimagae 70-90 kr/ra, mpudomy Oinblia YacTKa
npunagae Ha O0e3xpebeTHuX, 0co0aMBO JABOKpwIMX. biomaca nraxiB Ha
BOJOWMAaxX BITKY HaOmmwkaeTbes no 160-300 kr/ra. Maca neMiHTIB Ta
IHIIUX TPU3YHIB B OKpemi mepiogu moxe gocsratu 30-40 xr/ra. Ilpore
3aracu 300MacH B TYHAPOBUX €KOCHCTEMAax NyX€ PI3KO KOJUBAIOTHCA.
Pi3Ki 3MiHU YMCENBHOCTI JIEMIHT1B KOXHI 2-3 POKH, TOB’s3aH1 3 MaCOBUMU
MIrparisiMy, MPUBOJATH JO MOPYIICHHS JIAHIIOTIB >KUBJEHHS 1 PI3KOTO
KOJIMBaHHS YHUCEIBHOCTI PI3HOMAHITHMX XMXakiB. [[o macoBoi 3arubeni
TBApWH, OCOCOJIMBO MTax1B, YACTO MPU3BOIATH Pi3K1 OXOJIOAAHHS.

TBapuHH, akTUBHO BHUIiJAIOYM POCIUHHY Macy, JOCUTb CYTTEBO
BIIMBAIOTh HA €KOCHCTEMY, HaBITh Ha penbed. JIeMIHIH 3a pIK BUiNAIOThH
no 40-50 xr pociaMHHOI 1KI B PO3paxyHKy Ha KOXHY OCOOMHY, PUIOTH
BEJIMYE3HY KUIBKICTh XOJIB Yy TIpyHTi. [liBHIYHI OJIEHI TaKOX CYTTEBO
BIJIMBAIOTh HA POCIMHHICTH 1 IPYHTOBUH TOKPHB.

bioreoximiuHi TmpoiecH, TIPYHTOYTBOPEHHS Ta MIKpOOioJoriyHa
aKTUBHICTh BHUpaxeH1 ci1abo. YTBOpPEHHS TyMycCy Ta HOro MiHepantizauis
BIIOBiIbHEHI. [pyHTH MaroTh Kucily peakuiro. Ilix carnosumu 6ooramu
4acTO YTBOPIOIOTHCS TOP(QPOBHINA, 10 MAIOTh HE3HAUHY MOTYXHICTH (10
40-80 cwm) 1 uIme 1HOi MepeBUITYIOTh 1 M.

TyHapa BUKOPUCTOBYETHCSI MEPEBAKHO SIK OJIEHSAYl MACOBMINLA, IO
1HO/I MPU3BOAMTH JO Jerpajauii pOCIMHHOTO TOKpUBY. TyHIpOBI
JaHAmaT BKpail HECTIMKI JO TEXHOT€HHUX BILUIMBIB, OCOOIMBO, SIKILO

OCTaHH1 OPYLIYIOTh BIYHY MEP3JIOTY.

AJIBITIACBHKI EKOCHCTEMMH. HeBenuki, aje eKOIOTiYHO MOTiOHi
pailoHu pO3MIIIEHI Y BUCOKUX TOpax BHILE MEXI JICYy — B albMIACEKOMY
nosici. Taki palioHU 3yCcTpIYalOThCS HABITH Y TPONIYHUX ropax. B Anbnax,
30KpeMa, MOsIC ambIINChKUX HU3BKOTPABHUX JIYK 3HAXOAMTHCS HA BUCOTI

2500-2800 M nam p.M., B Kapmarax — Bumie 1800-1850 m Ham p.m. 3a
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KJIIMAaTUYHUMH OCOOIMBOCTIMM AJIBINIUCHKHUH MOSIC BIIHOCITH J0 XOJIOIHOL
30HU. TyT cyMH akTUBHUX TeMIlepatyp He aocsaraioTs 600°, cepeiHbOpiuHA
temneparypa Omuspka g0 0°C. 3aranpHui Tiepioa BereTailli ckiaaae
npubausao 90 auis. IpyHTH omiroTpodmi, ripchbKo-Iy4Hi, CXWIBHI 10
oTopdOBiHHSA, Yepe3 Te, U0 aKyMYJIAIis OPraHiYHUX PELITOK MepeBaxae
HaJ[ IX PO3KJIaJaHHSIM.

Jlis  anbmiiiChbKUX EKOCHCTEM TaKOX XapaKTepHE TMepeBakaHHs
MOAYIIKOTOIIOHUX HU3BKOPOCTUX POCIUHHUX OloMOp(d, BEIUKa KIJIbKICTh
JTAIIAHUKIB, MOXIB.

B Kapnarax anpmiiicbkuil mosic 3aiiMae He3HauH1 mionli. Halikpaiie
BiH BupaxeHuit B Yopuoropi — Bix [oepnu go ropu Ilin IBan
Yoproripcekuii. /s HopHOTIPCHKUX albIINCHKUX €KOCUCTEM XapaKTEpHI
yIrPYIOBaHHS CUTHUKA TPUPO3ILIILHOTO, OCOKH BIUHOI Ta KOCTPHUI JI€KavyOi
— 1€ TEepeBaXHO IIUIBHO JEepHUHHI JpiOHO3/IaKOBI ab0 pPI3HOTpaBHI
BIIKpUTI CKENbHI JiyKd. [lomupeHi TakoXX YarapHMYKOBO-MOXOBO-
JUIIAMHUKOBI MycTomi. Pi3HOMaHITHICTh CYAWHHUX POCIMH HE3HAYHA,
O1bIIIE MpeICTaBICH] JIUIIIAHHUKY 1 MOXH.

B Topranax anpmiiicbkuii TMOsC TPEACTABICHUN KaM STHUMU
HacumaMu (TperoraMu) 3 HAaKUIMHUMHU JUIIAHHUKAMU, Cepell SIKUX JIOMIHY€E
puzokapnoH (r. CuByms).

Jly’)ke BENUKUN HAyKOBUW Ta MPUPOJIOOXOPOHHUN  1HTEpec
BUKJIMKAIOTh BUAM POCIIHH, IO 3yCTPIYAIOTHCS B APKTHII Ta albIiCbKOMY
NOSICl TIPCHKUX cHUCTEeM. Taki pOCIMHHM HA3UBAIOTh APKMO-ANbNIUCOKUMU.
Jlo apkToanmpmiiChKUX BHIB, IO 3yCTpidaroThcsi B Kapmarax, BiTHOCSTH
BepOy CIUCOBUIHY Ta TPAaB’SIHUCTY, Tipyak >XUBOPOJHUM, JIOMUKAMEHI
ai30BUAHMIA Ta 31pyacTHil, JApiagy BOCBMUIIEIIOCTKOBY, HACKEIbHHIIIO
Jexayy, TUPJIUY BECHSAHUN, BEPOHIKY aJbMINChKY, TOBCTSIHKY aJbIINHCBHKY,
alicTpy  aJbIIMChKY, OCOKY CKEJIbHY, CUTHUKH KaIITaHOBUM Ta
TpUJIycKOBUM Ta 1HmN. Y Bucokorip’i Kapmar mi Buam € penikramu

JHOJOBUKOBOTO TMEPIOY.
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B anpmiiicbkoMy Ta cy0anbIiiChKOMY MOSCax 3yCTPIUalOThCA TaKOXK
ANMbNILCLKI 6UOU pPOCNUH, K1 TIOMIMPEH1 Y BUCOKOTIP’i PI3HUX TIPCHKHUX
cucteM. lle, 30kpema, - COH OUIMI, KyHaJbHHIIS TpaHCCUIbBAHCHKA,
JOMHKAMIHb BUCXIJHMH Ta MOXOBHJIHHUM, 3as49a KOHIOIIMHA aJIbIIiIChKa,
MEePBOILBIT ApiOHMI, OLTOTKA aNbMiiichbKa, 3JTMHKA abIIiHChKa TOIIIO.

3 TBapWH B aIbMINCHKOMY MOSACI TPAIUISIIOTHCA cHenudiuHi BUIH,
Oarato 3 gkux Hk4e, HDK 1400-1500 M Hax p.M. He 3ycTpivaroTbes. 3
NTaxiB XapakTepHUMHU BHUCOKOTPIPCHKMMH BUJAMU €  3aBUpPYIIKA
anbIiiichbKa, APi3] TPChKUM, NIEBPUK TIPChKUH, MIIMCKA TPChKa. 3 MIUPILIE
PO3MOBCIOJKEHUX BHUJIIB 3YyCTPIHAIOTBCA KpPYK, KaHIOK, OopuBiTep. I3
CCaBIIiB CrieU(PIYHUMH BUJIAMH B aJbIIACHKOMY TOSICI € TIOJIIBKA CHITOBA,
MoJIiBKa MiJ3eMHa, Oypo3yOka ajbIliichbka, KyTopa Mala. 3axodsaTh Y
BHUCOKOTIP S TAKOXK BEAMIb, JIUCHIIS, KabaH, KPIT TOIIO. [3 3eMHOBOIHUX Y
BUCOKOTIP 1 TPaIUISIIOTECA TPUTOHMU KapIaTChbKUW Ta aJbIINCHKUNA, KyMKa
ripcbka, cajgamanjapa. 3 IUIa3yHIB ISl albHIMCBKOrO MOSACY XapaKTEpHIi
BUJIU, 1[0 3YCTPIYAIOThCS B pi3HMX moscax Kapmar — siipka >kuBOpigHa,

rajitfoka 3Bu4aiiHa, BepeTUTbHHULIS.

JIICOTYH][POBI EKOCHUCTEMHMY. YTBOPIOIOTHh NEPEXiAHY CMYTY
MK TYHAPOIO Ta MIBHIYHUMHU XBOMHUMH JlicaMH — Talror0. B mopiBHSAHHI 3
TYHIPOBUMH €KOCHCTEMaMH, JIICOTYHJpAa XapaKTepU3YETbCS  JELIO
COPUSTIMUBIIIMMHA KJIIMaTUYHUMU YMOBaMHU. Piunuil paniaiiinuii Gananc
CTaHOBUTH 22-24 KKaJl/CM?, JIITO TPUBAIIIIE Ta TEIUIIIE HIK B TYHIPI.
3uma tpuBae 160-200 nuiB, Beretamiitauii nepioq — 100-130 nuiB. 3a pik
Bunazaae Big 350 go 600 MM omajiB, MPUYOMY Ha 3aXOJ1 3HAYHO OLIbIIIE
HIX Ha cxoxl. baratopiuna mepsnora B CxigHo-EBpONEHCHKIN TICOTYHIIP1
nepepuBdacta, a B Cubipcekiii — cymiipHa. B moegHaHHI 3 HE3HAYHOIO
BUMAPOBYBAJIHHOIO 3JaTHICTIO 111 OOCTaBUHU MPHU3BOAATH 10 HAJIMIPHOIO
3BOJIOKEHHS Ta IHTEHCHUBHOTO 3a0ojouyBaHHs. B micoTyHapi OOcHUTh

MOIIUPEHUMHU € THUIIOBI TOPOUCTI TOpQOoBHUIIA 3 TTOTYKHICTIO TopPy 2-3 (110
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5) M. XapakrepHi Taki ¢Gopmu penbedy, SK TepMOKapcT. IpyHTH
NEPEeBAKHO CUIIBHOKHUCII TOp(’ THUCTI, 3a00I0UeHI.

B pociamaHOMY MOKPHUBI JICOTYHAPU THUIIOBO TYHAPOBI (PITOIICHO3U
MOETHYIOTHCS 3 OKPEMUMHU JEPEBaMU, X TPyHaMu Ta PIAKOICCAM, Y IKOMY
HUKHIN SIpyC MPEACTaBICHUN TyHAPOBMMHU YarapHHUKaMU, YarapHUYKamH,
MOXaMH Ta JuInaiHukaMu. JlepeBocTaH pO3pIIKEHUNM 1 MNPUTHIYCHUH,
po3BUHEHI craHki popmu. Bucora gepeB He nepesuinye 5-7 M. XapakTepHi
BUJIM JIEPEB — COCHA 3BHYAliHA, SUIMHU €BpOIEMChbKAa Ta CHOIPCHKA,
MoOJpUHU cubipchka Ta ['menina, 6epe3a 3BuBucTa. B micotynapi [TiBHIYHOT
AMepUKHN TOIIHMpEH1 BepOu, sJIMHA YOpHA, sUIMLs Oailb3aMiyHa, Oepesa
011a, MOJIPUHU.

TBapuHHUI CBIT OaraTmivii HXK B TyHApl. TyT 3BUYallHUMH € TaKi
MEIIKAaHIll TaWru, SK JoCh, Oypud BeaMinab, OiIKa, 3a€lb. 3 NTaxiB
3yCTpI4alOThCs TIiyxap, psbuuk. Ha 3umy B JICOTYHApPY MITPYIOTh
NIBHIYHUA OJIECHb Ta Tecellb. BIITKYy NpWIIITaE BEJNHMKAa KUIbKICTb
BOJIOTUIABHUX MTaXiB, SIKI BHUBOJSATH TYT TOTOMCTBO. 3 0e3XpeOeTHHX
MePEBAXKAIOTH IBOKPUIIL.

B 3amexHOCTi BiIl PO3BUTKY JEpPEBOCTaHYy 3amac OioMacu
konuBaeTbess B Mexkax 400-600 w/ra. [IpoayKTHBHICTH JIICOTYHAPOBOT
POCJIIMHHOCTI HeHabarato mepeBuilye TyHApoBy (50-60 1u/ra). Hagzemna
ditomaca nepeBaxkae HaJl HAA3EMHOIO.

Teputopiss  NMCOTYHAPU BUKOPUCTOBYETHCS  TMEPEBAXHO IS
MOJIIOBaHHSI 1 3MMOBOTO BHUIIACaHHS TMIBHIYHUX oOJieHIB. [‘ocmomapchbke
BUKOPHUCTAHHS OB’ SI3aHE 3 TUMH K MpobiieMaMu, 110 1 B TyHApi. OcobimBa
yBara oBHMHHA MPUAUIATUCH OXOPOHI J€PEBHOT POCIMHHOCTI Ha MiBHIYHIN
MeXI1 JICOTYHIpPH, JIe¢ BOHA AYXe Ba)KKO MOHOBJIIOETHCS MICHIS BUPYOOK,

IMOXKCK UM IICPCBUITACAHHA.

EKOCHUCTEMU CYBAJIBIIIHCHKOIO IIOACY. B ropax Mix

aNBIIACHKUM 1 JIICOBUM MOSICAMU PO3MIIIYETHCS CyOAIbMINCHKUN T1pChKUN
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nosiC, SAKUM XapakTepHU3yeThCS KOPIHHOIO YarapHHUKOBOIO CIIAHKOIO
pocnuHHICTIO. TyT TOmMpeHi COCHa TipChKa, BiIbXa 3€JICHA, SUTIBEIh
cUOIpChbKUM, BUCOKOTPAB’sl Ta pizHOTpaB’si. CydyacHUl POCIMHHUN MMOKPUB
3HayHO BHUJI03MiHeHUH. Temnep TyT HallO1IbIIe MOMIMPEH1 BTOPUHHI JTYKH Ta
YOPHUYHO-MOXORBI ITyCTOIII.

B Kapnartax cyOanpmidcChbKui TOSIC PO3MIIIYETHCS HAa BHUCOTI BiJl
1300-1500 m wag p.m. mo 1800 M Hajm p.M. 3riiHO KJIIMAaTHYHOTO
30HYBaHHA TOSIC MPUYPOUECHUM O XOJIOJHOI 30HU 1 XapaKTEpHU3yeEThCS
KJIIMAaTUYHUMHA YMOBAaMH, MOAIOHMMH JO albHINCBKOrO MOSCY. 3apocTi
COCHM TIPCBKOI MPUYpPOUYEHI 10 TOp(’SHUCTUX 1 TOP(OBHX IPYHTIB, HA
SAKUX MOIIMPEHI TAaKOX YOPHHUIIS,, MOXH. 3€JICHOBUIBIIHSAKHN MPUYPOUYEHI JI0
BOJIOTUX 3aTIHEHUX CXWJIIB a00 YJOTOBHH 3 BOJIOTUMU YW CHUPHUMH
rpyHTtamu. TyT TpaB’sSIHUCTHI MOKpPUB Oararmivid. 3yCTpI4arOThCs THUPIUY
BAaTOYHUKOBUM, OE3IMIMTHUKH, >KOBTO3LLII Dykca Tomo. bimbm cyxi Ta
OCBITJICHI TIBJACHHI CXWJIHA 3aiiMalOTh 3apOCTi SUTIBIIO CUOIpCchbkOoro. BoHu
3ycTpivaroTecsi y Yopnoropi, Ha CuByni. Y YopHoropi 3ycTpiyaroThbCs
TAKOXX 3apOCTi POAOACHIPOHY CXITHOKAPIATCHKOTO, 3aHECEHOTO [0
UepBoHOi KHUTH YKpaiHH, 3 TpaB’SIHUCTHUM MOKPHUBOM 3 YOPHHII, OKUKHU
T1OpPOBHOI, ICAKHX 3JIaKIB, 3€JICHUX MOXIB, JIMIIANHUKIB.

Bropunni  nyku  cyOadbmIChKOrO  TOSICY  MOPEACTaBICHI
yIpymHoBaHHSIMU O1I0BYCa, IIIyYHUKA JEPHUCTOT0, KYHUUHUKIB. TBapuHHUIN

CBIT MOJIIOHUM J10 aIbIIACHKOTO MOSACY.

EKOCHCTEMU XBOHHUX JIICIB (TAHT'H). YBOPIOIOTh CYIiIBHY
cMyTy 4depe3 Bech €Bpasiiichkuii (Mixk 50 1 70° mH mmpotu) 1 IliBHIUHO-
AMEpUKAaHCHKMM  KOHTHMHEHTH.  Taiira  HaWOIIBII ~ TUIOBA  JUIA
KOHTHHEHTaJbHUX obnactei, ne mmpuHa ii cmyru gocsrae 2000 kM. B
ripChbKUX paiOHaX TaKi JIICH 3yCTPIYAIOThCS HABITh y TPOIIKaX.

JIust  Talirh  XapaKTepHI CE30HHA KOHTPACHICTH TeMIepaTryp 3

TPUBAJIOID 3HMMOIO 1 TOMIPHO TEIUIMM JIITOM, HaJMipHA 3BOJIOXKEHICTD,
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NMaHyBaHHA XBOWMHUX JepeBHUX mopia. CymapHa COHAYHA pamiamis
ctaHoBuTh 70-100 xkam/cM?pik, pagianiianii 6amaHc — 25-35 Kkair/cM?pik.
TemnepaTypa HaMTEIUIIIOTO Micsls (B KOHTHMHEHTAJIbHUX paloHax —
JIMIHS, B TPUOKEAHCHKUX — cepIiHA) 3pocTae Bif 12-14°C B miBHIUHIN Taki3i
no 17-19°C — B miBaenHil. TpuBaiictb 0€3MOPO3HOTO MEPIOAY TaKOXK
30utbmyeTbes B 70-80 mo 120-150 nHiB. [oBuimii 6€3MOpo3HUid TEepioj
XapaKTepHUI TakoX i MPUOKEAaHChbKUX paiioHiB. B3uMky TemmneparypHi
YMOBU PO3PI3HAIOTHCS MO JIOBFOTI JyKe pi3ko. B mpuarianTHuHIN
CkaHaMHABCHKIN Tal31 cepelHs ClyHEeBa Temreparypa CTaHOBUTH —3-4°C,
a B CxigHo-Cubipebkiii -50°C. 3a paxyHOK NOCHJIEHHS CYBOPOCTI 3HMH
3pOCTa€ ¥ CTYIIHb KOHTUHEHTAJIIBHOCTI KiliMaty. CepeiHs piuHa aMILTITyAa
TeMrneparyp B MNpPHUATIAHTUYHINA Tail3li CTaHOBUTH Onu3bko 18°, B
CximHoeBponerichkii  —  25-35°, B 3axigHo-CuOipchkii  45-65°,
nanekocxigHii — 35-45°. B IliBHiuHill AMepulll B npUaTIaHTHYHINA Tai3i
TEMIIEpATypHa aMILTITy1a CKJIaZ1a€e 20-25°, a y
BHITPIITHROKOHTHHEHTAIBHUX paiioHax — 10 40°. Cepennsi Temmneparypa
CIYHS BIIMOBIAHO CTaHOBHUTE -5°C 1 -20°C.

KinpkicTe oOmaaiB 3aje€XWATh Bl ILHUKIOHIB 1 3MIHIOETHECSI B
3aJIeKHOCTI BiJ reorpadiunoi noBrotu. HalixapakTepHiiia piyHa KIJTbKICTh
omanie 600-700 MM, asie B KOHTHHEHTaibHOMY CximHoMmy Cubipy BOHa
3MmeHIyeThest 70 400 MM, a y BHYTPIIIHBOTIPCHKUX KOTJIOBUHAX — J0 200
MM. be3snocepeanro modiusy okeaniB (Hampukian B [liBHIUHIA AMepuin)
KUTbKICTh omafiB 3HauyHo Buma — 1200-1600 (mo 2000) mm/pik. 3HauHa
KUIBKICTh OMaJiB B Taif3l BUMamae y BUTSAl cHIry. CHITOBHI TOKpUB
aexuTh 10 200 1 Oubie HIB ( TUIBKY B MIBAEHHO-3aX1IHUX paiionax 120-
150 nniB). B tumosiit Tait3i BunapoByeThes 50-70% omani. Hammumok
BOJIOTH aKTHBI3y€ MOBEPXHEBHH CTIK y piukoBi cucremu. Ha cmabo
JIPEHOBAHUX TPYHTAX CIIOCTEPIraeThcs 3a00si0uyBaHHs. Bojoricts B Taif3i

HE € JIMITYIOUUM (HaKTOPOM.
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baratopiuna mMep3ioTta B €BpomneichKiil Tai31 BIACYTHS, B 3aXiTHOMY
Cubipy BoHa pO3BHHEHA B MIBHIYHUX paloHax, a B CxigHomy Cubipy — no
BCii 30H1. 3 BIYHOIO MEP3JI0TOIO MOB’s3aH1 KpioreHHi Gpopmu nanamadry,
IO BiJI3HAYAIOTHCSA CXWIBHICTIO 10 eposiid. [IpoTe eposii mposBIsSIOTHCA
JUIIEe TaM, Jie MOPYIIEHUN JTICOBUM MOKpUB. JlicoBa POCIMHHICTD CIIPUSIE
KOHCepBallli peikToBux Gopm penbedy.

XBOWHHAM JTicaM BJIaCTHUBA TEHJCHINSI A0 3a0ojiodyBaHHA. barato
OOJIIT BUHUKIM B XOA1 CyKIiiecii 3 o3ep. boioTa 3aiiMaroTh qyke BeTUKi
wiowl. B HUX cnoctepiraeTecss HapocTaHHs Topdy. [ns TaiiroBux 00T
0COOJIMBO THIOBI YIrpylOBaHHs carHyMy (BepXoBi oJirorpodHi 0050Ta) 3
OOJOTHUMH YarapHUYKaMH, OCOKaMH, IyXiBKaMHU.

OyYHKIIIOHYBaHHIO TAWTOBUX €KOCHCTEM BIACTHBA CE30HHA PUTMIKA,
HIANOPSAKOBaHA TEIUIOBOMY PEXKUMY.

Y  (QyHKUIOHYBaHHI TaWrOBUX €KOCHUCTEM Jly’)K€ aKTHUBHY pOJIb
BIJIIFPA€E JIICOBA POCIAMHHICTh. MDIOPUCTUYHUI CKIIa[ Tailru HeOaraTHii,
HaOlp eaudikaTopiB  HEBEJIMUKHUH, TEpPeBaXalOThb MOHOJOMIHAHTHI
yrpyIOBaHHS.

B MeHII KOHTHMHEHTaJIbHHX paiiOHaX 3 TMOTYKHUM CHITOBUM
MOKPUBOM 1 IITMOOKHM MPOTOIUTIOBAHHSM TPYHTIB MOIIMPEHI TEMHOXBOMHI1
micu. B 3axinHiii yacTuHi €BpONEWCHKOI Tallrd BOHM YTBOPEHI SUTMHOIO
€BPOTICHCHKOIO, HAa cx0ai €BpONM — SUIMHOK CHOIPCHKOIO 3 JIOMIIIIKOIO
anuul cudipebkoi. B 3axinnomy CuOipy A0 suiiHH cHOIPCHKOI Ta SUTMII
CUOIPCHKOI 11I€ MPUEAHYIOTHCS MOJIPUHA CHOIPChbKAa Ta COCHa KeIpoBa
cubipcbka, a B CxigHo-Cubipcebkii Tait3i — 1 moapuHa ['meniHa.

Ha Jlanexomy Cxopl nepeBaxaroTh SJIMHA asHCbKA, sUTMLI O170KOpa
Ta CaXaJliHChKa.

Ha mimanux rpyHTax i KpUCTaIiYHUX MOpOjax, A€ BIACYTHS BiYHA

MEp3JI0Ta, YaCTO 3yCTPIYa€EThCS COCHA 3BUYAIHA.
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B IliBHiyHI#T AMepHlll Taiiry yTBOPIOIOTH Taki TOJIOBHI MOPOAU —
snuHa Oija Ta sUIMHA YOpHA, MOJApPUHA-TaMapak, Ha 3a00J0YEHUX IPYHTaX
MOIIMPEHA SUTUIS Oalib3aMIvHa.

CtpykTypa XBOWHUX JIiCiB MpocTa. TeMHOXBOIHI AEpeBHI OPOIH —
MOTY)XHI  eaudikaTopu, SAKi CTBOPIOIOTH I KPOHAMH CBOEPIJIHE
CepeloBHUIlE 31 CIA0KOK OCBITJCHICTIO 1 OIJHUM  MiHEpaJIbHUM
xuBJeHHsIM. [liamicok mepeBaxxHO BiACYTHIW. Jlumie B miBACHHIN Taif3l €
JOMIIIKY IIUPOKOJUCTSIHUX MOpia (JIUma ceprieincTa, KieH, B 3, JIInHa,
ropo6uHa). Y miBHIYHIN Tal31 3aBXKAU OIPUCYTHS Oepesa.

JoOpe BUpakeHUU TpaB’sTHUCTO-YarapHUYKOBHUM sgpyc. [lns HboOro
TUIIOBI Takl OopeasibHi (MIBHIYHI) BUJM SIK KBACEHHUIIS 3BUYAMHA, TUIAyH
OJIHOPIYHUM, BECHIBKAa JBOJHUCTA, OJUHAPHUK €BpoOINeuchbkuil. Jlms
MIBHIYHOI TalTH 0COOJIMBO XapaKTEpPHUMH € JJOXHWHA Ta 6arHo 60J10THE, IS
CEpellHbOI TaWTM — YOpHULA Ta OpPYCHHUIlA, IS MIBACHHOI TaWru —
€JIEMEHTH HEMOPAJIbHOI (IIMPOKOJIMCTAHOMICOBOI) (uiopu. B Taiizi myxe
PO3BUHEHUI TIOKPUB 13 3€J€HUX MOXIB (TUIOKOMIi, TUIEBpOIliid), B
3a00JI0YEHUX MICIISIX — 3 MOMITPUXOBUX Ta C(PArHOBUX MOXIB.

B MoapuHOBHX Jlicax CHOCTEPIraeThCcsl Kpaila OCBITJIICHICTh, TOMY
TYyT 00pe PO3BMHEHHM MIIICOK 3 BIIbXM 3€JE€HOi, YarapHUKOBUX BepO,
KEJPOBOr0 CTEII0Xa. 3 YarapHUYKiB MOLIMPEHI OarHo OOJIOTHE, JOXHUHA,
OpycHUIlS, BeIMEXi Bylika. B coCHOBuX Jjicax THMOBHUI TpaB’sSHUCTO-
JarapHUIKOBUM TIOKPHB CKJIQJa€Thc 3 MAJOBUMOTJIMBUX BHIIB —
OpycHHUIII, Bepecy, BOASHKN YOPHOi, YOPHHUIII, 3J1aKiB. B cyXxux cocHOBHX
Jicax mepeBaXkae JIMIAWHUKOBUI MTOKPUB (KJIAIOHIs, 1IeTpapisi), Y BOJIOTUX
MICIISIX TOUIMPEH1 3€JIeHI MOXH, Ha 3a00JI04eHUX — C(ar”HoBi 3 SPycoMm
0070THUX YarapHudKiB (0arHo 000THE, aHApOMEa 6araTomucTa, BOASHKA
YOpHA).

VY Taii3i cnocrepiraerbes MUPOTHA AUdepeHiaiis. Y HanpsaMKy 3

MiBHOYI Ha MiBJAEHb 30UIbLIYETHCS BUCOTA i 3aMKHEHICTh JIEPEBOCTaHY,
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3pOCTa€e MPOIYKTUBHICT, 3MIHIOETHCS CTPYKTYpa 1 (PIIOPUCTUUHMIA CKIIaa
HIDKHIX SIPYCIB, 3pOCTa€ BUAOBE OaraTtcTBo.

TaliroBa pOCIMHHICTb CTBOPIOE Jy’K€ BEIUKY (hiTOMACy 1 BHSBIISIE
MOTYXKHY 3BOPOTHY 10 Ha CEPEOBUINE ICHYBaHHS Yepe3 Ta30BUH, BOTHHM
Ta MiHepaJIbHUN OOMIH. POCIMHHICTH BIJ3HAYAETHCSA JyKE€ 3HAYHUM
BOJIOPETYJIIOI0UUM BITUBOM, 3aTPUMYIOUM BOJy B IpyHTI. [loBepxHeBwmii
CTIK, 1110 MPU3BOJUTH JI0 €pO3ii IPYHTY, MPAKTUYHO BIJCYTHIMN.

doTOCHHTE3 Y XBOMHHUX Jilicax BiJIOYBA€TbCS UMK PIK, TOMY, HE
3BaXAOYM HA HU3bKI TeMIepaTrypH, OIOM XapaKTEepPU3YEThCS BHCOKOIO
MPOAYKTUBHICTIO. 3anac ()iToMacu CUJIILHO 3pOCTa€ 3 MiBHOYI Ha MiBJICHD 1
BiJl KOHTUHEHTAJIBHUX JI0 MPUOKEAHCHKUX 0o0OsiacTel. BiH 3aJIeKUTh TaKOXK
BiJl JIOKQJIbHUX YMOB, BHJOBOTO CKJIaJy 1 BiKy AepeBocTaHy Toiio. Ha
niBHOY1 3amacu ¢itomacu ctaHoBiIATh 1000-2000 1y/ra, Ha miBaai — 3000-
3500 m/ra. Haiimenmmuii 3amac crocrtepiraetbesi B CximHomy Cubipy
(Axytisg) — 500-1000 m/ra. B 3a60m0ueHnX MicIgX 3amac ¢piToMacu TaKoX
menmuit — 500-1500 w/ra.

3 yciel pitomacu Ha cToBOYpu aepeB mnpunangae 60-80%, Ha 3ereH1
yactuHU — 5-10%, miazemui — 20-30%.

[TpoaykTuBHICTS O10MAacH TAUTOBUX €KOCHUCTEM (IIOPIYHUN TPHUPICT)
TAKOX PI3KO 3MIHIOETbCS B HANpsIMKYy 3 IMIBHOYI Ha IMIBAEHb 1 BIJ
KOHTUHEHTaJbHUX JO TNPUOKEAHChbKUX  obmacteii. Ha  miBHOUI
MPOAYKTUBHICT cTaHOBUTH 40-60 1/ra, Ha miBaHi — 80-100 1yra.
HaliMeHnmuii mopiuyHuii npupict Oiomacu crnocrepiraerbes B CXiTHOMY
Cubipy — 20 1w/ra.

[lopiuno BigMupae 1 mepexoauTh B JjicoBuit oman 30-70 1m/ra
O0iomacu., 3 HuUX 50% ckmamae xBos, 20-30% - OaraTopiuHi Haa3eMHI
YaCTUHU.

JUist 5KUTTST TBapuH Taiira OUIbII CIPUATIMBA HIK cyOapkTuka. Tyt
0araTo pi3HOMaHITHHX KOPMIB Ta CXOBAHOK, TOMY O1JIbIII€ OCI/UIUX TBapHH,

XOua B3UMKY iX aKTHUBHICTh PI3KO 3HMIKYEThbcs. CrocTepiraerbcsi pizke
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KOJIMBAHHS YHUCEIBHOCTI 0aratb0oX MOMYJISAIiN, 0COOIUBO MOB’A3aHUX MIXK
cOo00I0 JAHIIOTAMHM O KUBJCHHS (HAmpUKIaJ 3a€lb-OUISIK 1 PHUCH).
CrocrepiratoTbCsi Crajlaxu YHUCEIBHOCTI KYKIB-KOpPOIAiB Ta KOMax-
nedoTiaHTIB, 0 MOKE MaTH JTyKe CHIHHHUI BIUTMB HA POCIUHHICTH Ta BCIO
exocuctemy. Jliss XpeOeTHUX XapakTepHl Mirpaiii. I3 3arajpHOro umcia
NITaxiB MEPeiTHI cKiIanaTsb 70%.

B Taiizi memxkae Omm3pko 90 BHOIB ccaBImiB. BUIBIIICTH BUIIB
3yCTpIYalOThCA 1 B IHIIMX THIAaX OlOMIB — BOBK, JIMCHIl, OOPCYK, Jacka,
Bujpa. Jleski XapakTepHl ISl XBOMHMX Ta IIMPOKOJMCTSHUX JICIB —
3eMJIEpUIKH 3BHYaliHA, MaJla Ta CEpelHs, KaXaHu, Oypuil BeAMIidb, PUCH,
kabaH, JIOCh, KOCYJsd, 3a€np, Oinka, momiBku. CrnernudiyHuIMUM
MpEJACTaBHUKAMHU TalTM € KIJbKa BHUJIB 3E€MJICPUUOK, JIICOBUM JIEMIHT,
YepBOHA Ta YEPBOHO-Cipa IIOJNIBKH, pocoMaxa. B eBpomeichkiii Taif3i
3YCTPIHYAIOTHCS TaKOXK 3aX1JH1 BUIM — JICOBA KYHHIISI, EBPOIEHChKA HOPKA,
YOpHUI TXIp, 3aelb-pycak. Ha cxoml €BpomnelchKoi Talru 3’ BISIOTHCA
TaKOX C€000JIb, KOJIOHOK, OYpPYHIyK, a B CHOIPCHKIM Taif3l 10 HUX
J0Aa0Thes Kabapra, eHieMiuHi ApiOHI ccaBlii, CHIrOBUHM OapaH (B ropax). 3
TaiiroBux nraxiB y Cxinniit €Bporni Bigomo meniie 30 BuAiIB, B 3aXiTHOMY
Cubipy — 6unpine 30, a B Cxigaomy Cubipy — no 70 Buni. [lepeBaxaroth
NTaxu, 110 BEAyTh JepeBHUN cnoci0 kuTTsa. HalOunpm XxapakTepHUMH
BUJIAMU € JSTJIH, TETEPYKH, TiyXapl, psOYMKH, IIUIIKApi, KEIPiBKH,
rOpiXiBKH, COBH.

Ha Bigminy BiJ TyHApH, B Tail3l 3yCTPIiYalOThCs IJIa3yHU — rajroKa
3BUYAHA, BYX 3BUYAMHHM, SIIIpKa JKMBOPOJHA Ta KUIbKa BUJIB
36MHOBOJTHUX.

BunoBa pi3HOMaHITHICTE 0e3XpeOETHHX 3HAYHO OUIbIIa HIK B
TyHapil. binbma yactka Oe3xpeOeTHHX 3acesse€ JICOBY MIACTUIKY 1
HaJIeXKUTh JI0 canpodaris.

3amac 300Macu Ha IiBHOY1 Taury ckiagae 100-150 kr/ra, Ha MiBIHI —

160-300 kr/ra. I3 3aransHOi 300Macu 10 90% npunagae Ha 6e3XpeOETHUX -
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canpodariB. Ha papyromy wicmi crosate 0Oe3xpeberHi-iTodaru, mo
HACEJISI0Th KPOHU JepeB. 3o0Maca XpeOETHUX CKJIaaae mpuoim3HO 1-2
Kr/ra.

binpuricts xpebeTHux BiAHOCATHCA 10 (itodariB. BoHN XUBIATHCA
BETr€TaTUBHUMM YAaCTUHAMHU POCIWH, TPU3YHHU Ta JAESKI NMTaxu (IIUIIKapi,
KEJPIBKM) Ta 1HII BUJIA CIIOKMBAIOTh HACIHHSA Ta IUIOAM POCIHH. SrogaMu
KUBIIATBCS TaKOX JEsIKI XWXl 3Bipi — OOpcykd, Beameni, coOoJ,
3emuiepuiiku. [llopiuno noinaerbes 6mu3bko 1% mpupocty diromacu, ajue
HaNOUIbIIIE 3HUILYETHCS HACIHHS, MOIIKOJKYIOTBCS MPOPOCTKH, MOJIOAI
JepeBa, MaroHW Ta Kopa JaepeB. Pa3oM 3 TuUM, TBapWHU CIPHUSIOTH
nomupeHHto HaciHHsa. KepapiBku, OUIKM Ta OYpPYHIYKH CIPHUSIOTH
BIJIHOBJIEHHIO KEJPOBUX JIICIB HA BUPYOKax 1 3rapuilax, BeAME/l, riyxapi
Ta PAOYMKH — BITHOBJIICHHIO SIT1THUKIB.

Benukoi mikomd 3aBHAlOTh KOMAaXW-NIKIIHUKA — CHUOIPCHKUN
KEJPOBUM IIOBKOMPSI[, COCHOBHM IIOBKOMPSA Ta 1HIINI, OCOOJMBO B

MIepIoAM CrajgaxiB YUCEIbLHOCTI.

EKOCHUCTEMU T'IPCHKUX XBOMHHUX JIICIB. 3a cTpyKTypoIo
ekocucteM TmomiOHI mo Tadru. B Kapmarax mosic XBOWHHMX JIiCIB
MPEJCTABICHUN  SJIMHOKO  €BPONEHCHKOIO, SUTMIEI0 0171010,  3piaka
TPAIUIIETBCSI COCHA KEIpOoBa €BPOIEHChKA Ta PENIKTOBA COCHA 3BHYaiiHa.
XBOIiHI J1icu nomupeHi cMyroro Ha BucoTi 700-1500 M Hax p.M. 1 Bume. [o
1000-1200 M ne — mepeBakHO 3MilIaHl OyKOBO-SJIUIEBO-SUIMHOBI JIICH,
Bumie 1200 M — 9HUCTI CMEPEKOBI HACAJKCHHS, 1HOJI 3 JOMIIIKOI COCHU
KeZipoBoi eBponeickkoi (I'opranu ta YopHoropa).

[Tpupoani xBoifHi Jicu B Kapnarax nmpuypodeHi 10 TpOXOJIOIHOI Ta
MOMIPHO XOJIOJHOI KJIIMATUYHHUX 30H 13 CYMOIO aKTUBHUX TEMIIEPATyp BiJ
1000 no 1600°, 3araibHOIO TPUBATICTIO BEr€TALIIMHOTO NEpioly HE OLIblie
ik 136 gmiB Ta cymoro omamiB go 1500 mm/pik. IpyHTH Kucii, YacTo

IEOHUCTI.
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B TpaB’sHHCTOMY MOKpHBI JOMIHYIOTH OOpeanbHI BHIU, TOOTO
XapakTepHl i MIBHIYHUX XBOWHUX JiciB. lle — rpymanka mama Ta
KpYTJIOJIUCTA, KBAaCEHUIl 3BUYAilHAa, OXKMKA JIICOBA, IUIAYH OJHOPIYHUIMA,
YOPHHUIIS, OpyCHUIIS, 3eNieH]l Ta charHOBI MOXHU. 3yCTPI4alOThCS TYT TaKOX
ripcbki (MOHTaHH1) BUJIU POCIMH — MIAOUTMK albIINACHKUHN, COJIbJIaHENIa
ripcbka Ta iHmI. B mosici 3Mimmanux XBOWHUX JIiCiB (OyKOBO-SIHIIEBUX a00
SATUIEBO-CMepeKkoBuX), Ha BucoTi 500-900 M Hamg p.M. JAOMIIIYIOTbCA
HEeMOpaJbHI BUIM POCIUH, XapaKTepH1 JUIs IMUPOKOJIUCTIHUX JIICIB.

3 TBapHH 75 TIPCHKUX XBOMHUX JIICIB XapaKTEpHI Iri1yxapi, paOUyuKy.
CHITYp1, IIMIIKApi, TOPIXiBKHU, AATEN TPUHAIHUMA, API3JA TIPCbKUH, TPUTOHU
3BUYANHMM, KapraTCbKUW Ta albIIAChKUM, callaMaHJipa, KyMKa TipCbKa,
rajoka 3BUYaiiHAa, BYXX 3BUYANHUN, BEPEeTUIBHUIA. 3  CCaBIIIB
3yCTPI4arOThCS TOJIIBKH, OUTKH, Oypo3yOKH Malia Ta 3BUYaiiHa, TOPHOCTA,

ka0aH, KyTopa Majia, puch, BeJIMiJlb, KabaH TOIIIO.

EKOCUCTEMH JIMCTOIALHUX JIICIB IIOMIPHOI 30HU.
3aliMaroTh 00J1acTi 3 BENMKOI KUIbKICTIO omnadiB (750-1500 mMm/pik), siki
PO3MOAUIAIOTHCS OUIBII-MEHIII PIBHOMPHO, Ta MOMIPHOIO TEMIIEpaTypoIo,
JUTSL SIKOT XapaKTePHI YiTKI CE30HHI KOJIMBaHHS.

Panime momipHi JucTONMaaHI Jiick BKpuUBad Bech cxia I[liBHiYHOL
Amepuku, Bcro €Bporty, yactuay Jlanexkoro Cxony, Amonii Ta ABctpanii 1
nipaeHHy yactuHy [liBnennoi Amepuku. ToO6TO G10MU JTUCTONATHUX JIICIB
Oynu O1IBII 1307IbOBAHUMH OJIMH BiJl OJHOTO, B MOPIBHSIHHI 3 TYHJIPOIO YU
Tairoro. BumoBuii ckiaaa 1ux 0i0MiB JOCHTH CHJIBHO BIIPI3HAETHCH, IO €
B1IOOpaKEHHSM CTYIICHIO 130JISII11.

CHoiIbHUMH pUCaMH JJIS JIMCTONAAHUX JIICIB PI3HUX YACTHH CBITY €
JOCUTh TpUBAIMKA Tiepiom  Bereramii — 6-7 wMicsamiB.  Bsumky
CrocTepiraeTbCs cmajg y  (yHKIIOHYBaHHI  ekocucteMm. JlocuTh
CHEepriiHUMH € BOJOroodir Ta OIOreHHHM KpyrooOir peyoBHH,

CTBOPHOETHCA MaKCHUMAJIbHA JJIA HOMipHI/IX mupoT Olomaca.
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Jlis exocucTeM IIMPOKOJHUCTSIHUX JIICIB XapaKTEepHUN CE30HHUU
PUTM, TUMOBHH i TOMIpHOTO mosicy. da3u pIYHOrO IUKIY UITKIIIe
BUPKCHI B KOHTUHCHTAIBHUX paliOHAaX 1 3TJIa)KeH1 B MPUaKeaHIYHUX.

Ha cxoxal €Bponm nucromaaHi JCH JOCATAIOTH Ypally, 1€ BOHHU
3yCTpIYalOThCs HaHMiBHIYHINIE. B OUIbII KOHTMHEHTAJIBHUX 00JacTAX, B
3B’SI3KY 13 3MEHIIEHHSM  KUIBKOCTI  OmajiB Ta  30UIBIICHHSIM
TeII03a0e3MeUeHHs, XBOWHI €KOCHCTEMH NEPEeXOAsITh y CTEmoBl (dUepe3
nepexiHy 30HY JIICOCTEMY).

B 3axigniii €Bponi muUpHHA 30HA MIHUPOKOJIUCTAHHUX JICIB JOCSITA€E
1500 kM.

Teruto3a0e3neYeHiCTh EKOCUCTEM JIMCTOIMAHUX JIICIB 3aJI€KUTH BIJI
reorpagiyHoi mupotu. Ha miBHOYI cymMa aKTUBHUX TEMIIEpaTyp CKJIAJa€e
2200-2800°, na miBaui — 2800-3500°. Temneparypa HaWTEILTIIIOTO MICSIIS
nopiBHtoe 15-18°C, wa miBani — 18-22°. TpuBamicte 0€3MOpPO3HOTO
nepiogy — 150-180 gniB, na miBaui — 170-200 guiB. B Ilpuatnantuanomy
CeKTopi, a Takok mobmu3y IliBHiuHoro Ta bantilickkoro MopiB,
TEeMIepaTypa HaWXOJOAHIMOro wicsus (cius) rmirocoBa (4-5°C), ane
BITKY TyT npoxojonHo (17-18°C). Uucno nHIB 13 CHITOBUM MOKPHUBOM
HeBenuKe, Harpukiag B Auriii — 10 10. CHIroBuii MOKpUB HECTIMNKUI.

[{eHTpanbHOEBPOIEUCHKUM KIIIMAT OUIBIII KOHTUHEHTAIBHUN. 3uMa
IPOXO0JI0JHA, CEPEaHs TeMIepaTypa HalXOJIOJHIIIOrO MiCSIsl KOJIMBAEThCS
Bia1 0 10 -5°C. CHiroBuii MOKpUB HECTIMKUMI, ajie YUCIIO JTHIB 3 HUM JIOCSATA€E
50-60. Jlito Terurimie, HDK B 3axigHi €Bpomi, BOJIOTICTh HUX4Ya. B
piBHUHHIN yacTuHi lleHTpansHoi €Bpornu KUIbKICTh omnafiB ckiagae 600-
800 MM 3a pik. BumanaioTh BOHM JOCUTH PIBHOMIPHO, BUIApOBYBAaHHS
JOCUTh 3HauHEe. B JuCcTOmagHMX eKOCHUCTeMaX POCIMHHM 3aTPUMYIOTh B
kpoHax gaepeB 10 10% omamiB 1 cnoxkuBarTh He MeHie 50-60% ix
3arajbHOi KUIBKOCTI, 3BOJSYM [0 MIHIMyMY (i3UyHE BUIAPOBYBAHHS.

Came B IIbOMYy TMOJISITA€ TIAPOPEryJAlliiiHA POJIb JICOBUX HACAIKEHb.
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JlicoBi HacamKeHHs 3 J0OpPEe PO3BUHEHOIO IMiICTUIIKOIO, 110 BKPUBAE TPYHT,
CTPUMYIOTh TaKOX PO3BUTOK €pO3ii.

€Bponenchki MIMPOKOJIUCTSHI JIICH 332 BUJOBUM CKJIAJIOM 3HA4YHO
Oimuimm Bix [liBHIYHOaMepuKaHChkux un CXimHoasiichkux. Lle moB’s3aHo
13 YEeTBEPTUHHUM 3JICICHIHHSAM, K€ CUJIbHIIIE OXONWiIo came EBpory.
["'00BHUMU JTICOYTBOPIOIOUKMMH MOPOJIAMU B €BPOIEUCHKUX JIiCaX € 2 BUAU
ny0a — 3BHYAHUNA Ta CKEJIbHUM, OyK JIICOBHH, KiJTbKa BHIIB JIUIH, KIICHA,
B’s13a, siceH Ta rpad. B miBnenHiit yactuni LlenTpansHoi €Bponu 3 OiIbII
CYXUM Ta TEIUIUM KJIIMaTOM NEpeBa)XaroTh JIICH 3 1y0a aBCTPIMCHKOIO Ta
nyba yropcebkoro, n1yoa ckenbHoro. B IliBHiuniiT AMmepurni Ta CxinHiil A3sii
Maike BCl TIEepesliueHl pOJU MpEeJCTaBleHl JecsITKaMu, a 1y0 1 KIeH —
COTHSIMU BUJIIB.

B nybGoBux micax 3 ay0a 3BHYAMHOTO B IMUIICKY 3YCTPIYaIOTHCS
JMHA, 1A, OpycivHa, BOBYl SArojau Tomo. [lis TpaB’SHOro MOKPHUBY
HalOUIbII XapaKTEpHI BHIM, SIKI BCTHIAlOTh 3aBEPIIMTH BEreTalllo [0
MosIBM JIMUCTS Ha JjepeBax. lle paHHbOBECHsAHI edeMepoinu — psCT,
MIJICHIKHUK, 31POYKHU. [HIIII BUIM BCTUTAIOTh BIAUBICTH JI0 MOSBU JIUCTS HA
nepeBax (MeIyHKa, MapeHKa 3araiiHa, YMHa BECHsHA Ta 1H.).

BbykoBi jicu TumoBi aiisg mMaTepukoBoi yacTuHU [IpuaTimanTudHOrO
cexkropy. B LlentpanpHiii €Bpomi OyKOBI JICH POCTYTh B MEPEATIPCHKUX
paiioHax 1 Ha cxujax rip. TunoBumu Jyisi OyKOBHX JIICIB € KJICH-SBIp 1 JIUIA
HIUPOKOJIUCTA. TpaB’THUCTUN MOKPUB O1HUH, MPEACTABICHUIN MEPEBAKHO
edemepoinamu (MACHIKHUK 3BUYANHUN, OUIOLBIT BECHSHUN, PICT),
MarnopoTeno i0HUMH.

TBapuHHMI CBIT JUCTOMAAHUX JICIB OUIbINE MPEACTABICHUM B
ripCchbKUX paiioHax. TUTIOBI MPEACTaBHUKH CCABIlIB — KyHUIIS JIICOBa, OijIKa,
3a€llb, JIUCHIIS, BOBK, 1’Kak, OOPCYK, YOPHHU TXIp, KIT JIICOBHI, a B ropax 1
BEJIMIJIb. 3 KOMUTHUX 3yCTPIYAIOTHCS OJIEHb OJaropoJHuM, KocyJs, kabaH.

3 mTaxiB XapakTepHi ASTEIN, CHHUIIA, APi31d, 350JIMK Ta 1HIIIL.
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[pYHT Big3HAYAETHCS BUCOKOK HACHYEHICTIO (hayHu 0€3XpeOeTHUX —
KOMaxaMmH, AOIIOBUMH YEPBAMH TOIIIO.

CX1JTHOEBPOIEHCHKI JTICOBI €KOCUCTEMH 3a CTPYKTYPOIO MOAIOHI 110
[EHTPaJIbHOEBPOIIEUCHKUX, ajle BIA3HAYAIOTHCS O1AHIIIUM (DIOPUCTUIHUM
ckiagoM. 30Kpema, B IepeBOCTaHax BIJICYTHI Oyk, n1y0 ckelbHuii, rpad. B
HanpsaMKy Ha CX1J1 TOCHIIIOETHCS JIICOYTBOPIOIOYA POJIb JIUIH, HA BUPYOKaxX
NepeBaXkaloTh OEPe30Bi Ta OCUKOBI JIICH 3 IOMIIIKOI0 CMEPEKH.

B cXigHOEBpOMENHCHKUX JIMCTOMAIHUX JIicaX TBApUHHUM CBIT
noAiOHUIA 10 UEHTPAIbHOEBPONEUCHKUX JICIB, aje TYyT I00aBISIOTHCS
TaroBl BUIW TBapUH — pocoMaxa, 3aelb-OUlAK, JeTsra. HaTtomicTs,
BIJICYTHI KIT JIICOBUM, OaraTo BUIIB MTaXiB.

JlamexocxigHi JUCTOMAMHI JICH BiA3HAYarOThCI OaraTCTBOM Ta
cBoepianicTiO Qutopu ¥ paynu. B cknaai mepeBoctany BijioMo Oinbiie 250
BUJIIB JIEPEB Ta 4YarapHWkiB. XapakTEpHUMHU TMOpojJaMu € ay0o
MOHTOJIbCBKHM, Oepe3a Jaypcbka, JIMMAa aMypchKa, KIEH JPIOHOJIUCTUH,
B’S3 SIMOHCHKUM, OapxaT amypchkuil Tomno. [limmicok yTrBopeHuid apani€ro,
eIIEyTePOKOKOM, JKUMoNocTsMu. Cepex JaH dYacTo  TPAIUIIFOTHCS
JUMOHHHUK KUTAaWCHhKUM, aKTUHIJIS TOIIO. XapaKkTepHE BUCOKE il Oararte
pizHOTpaB’s. TBapuHHMII CBIT Takok Oaratwii Ta cBoepimuuil. [lopsia 3
NpeAcCTaBHUKaMU 3BUYAitHOI JIICOBOI Ta cuOipchbkoi (ayHu (OypyHIOYK,
OOpCyK, KOJIOHOK, TOpPHOCTad, BEIMIJIb, KOCYJIS, BOBK, KabaH) TyT
3yCTPI4alOThCS MIBJAEHHI a00 €HJIEMIUHI BUJU TBapUH — 13100p, aMypChKUi
TUTp, TIMaJaiCbKUi BeAMIiAb, JICOBUA MaHYKYpPChKUU KIT, Oararo
cnenuiyHUX BUIB MTaxiB, PIAKICHUX TUIa3yHIB Ta 3€MHOBOJHHX, PHO 1
komax. Ha pganekocximHux octpoBax ¢Giopa Ta (¢ayHa 3HAYHO
cnerugivHima.

[TliBHIYHOAMEPUKAHCHKI ~ MIMPOKOJIUCTAHI JIicH 3a Tepedbirom
NPUPOIHUX MPOIIECIB Ta CE30HHUM PUTMOM OJIM3BKI 10 €BPONEHCHKUX, a 3a
OararctBOM 1 JaBHICTIO ¢iopu — 10 ganekocxigaux. OCHOBHI

JICOYTBOPIOIOYl MOPOJU — ACCATKU BHUIIB Ay0a — 1y0 OLIMil, YepBOHMIA,
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MIBHIYHUA  TOIIO; BEJMKOJUCTHNA OyK, KIEH I[yKpOBHA, JHMa
aMEpUKaHCbKa, TOpiX YOpPHWH, TIUIaTaH, Tpad KapOJNIHCHKUH Ta iH.
[TiBaeHHIIe O WX BUJIIB MPUEIHYIOTHCS BIYHO3EJICHI BHUIW — MarHoJis
BEJIMKOKBITKOBA, JIaBp OJIAarOpOIHUI TOIIO.

[TiBHIYHOAMEpPUKAHCHKUM JlicaX XapakKTepHa JOCUTh Oarata #
pi3HOMaHITHa (ayHa, BEIUKI MPEICTABHUKU SKOI B MPHUPOJHUX yMOBaX
Maibke He 30eperyich. J[0 HUX BITHOCSTHCS OJIEHb BAIliTi, CHACMIYHHMA
BIPT1HCHKUM OJIEHb, Clpa JIUCHUIIS, KyHHIll, CKYHC, cipa OljKa, 1HJAUKH Ta 1H.

3anac Oiomacu ckinagae 300-400 T/ra. Ha wyacTky 3eneHux
ACUMUIIOIOUMX YacTUH npunanae npubmusHo 1% Oiomacu, Ha 4YacTKy
CTOBOYPIB 1 I'JIOK — ¥4 OioMacH, Ha 4YaCTKy KOpPEHIB — Y4. 300Maca CKJIajae
npuOJIM3HO COTY YAacTKy BiJ 3arajbHoOi Olomacu. binbmia ii yacTuHa
MpUNaJae Ha IPYHTOBUX Oe3XpeOeTHUX, 30Kkpema, OioMaca JOIOBUX YEPBIB
nocsrae 1-1,5 1/ra.

Pone TBapuH B eKOCHMCTEMi JOCHUTh CYyTTeBA. BOHHM CHpHSIOTH
PO3KJIaJJaHHIO OPTaHIYHOT PEYOBHHH, TOIMUPEHHIO 0araTh0X BHUJIIB POCIHUH.
3 iHmoro OOKy, MOigar0uYd IUIOAW YA MOJIOMI TaroHW, TBAPUHU MOXYTh
MEPEIIKOKATH TOHOBJICHHIO JesSKUX pocivH. Hampukian, Bimomo, 1o
Py BEJIMKOMY TOTOJIB’1 OJIEHIB, KabaHIB YM JIOCIB HE TMOHOBIIOIOTHCS
HACaJKeHHs OyKa, SUTUIIL.

CepenHsi TPOIYKTUBHICTh €BPOINEUCHKOTO MIMPOKOIUCTSIHOTO JICY
cknagae 12-14 1/ra 3a pik. lle B 3-4 pa3u MeHIe BiJl MPOAYKTHUBHOCTI
exkBatopiainbHOro jgicy. LllopiyHo He MeHIe MOJIOBUHU PIYHOTO MPHUPOCTY
(urcTol MEpBUHHOT MPOAYKIIiT) i€ B ona.

upOKONMUCTSIHUM JIIC MIATPUMYE MOCTIMHUNA KPyrooodir G10reHHUuxX
€JIEMEHTIB. 3a pIK MHPOKOIUCTSIHUHN JIC 3 TPYHTY MOTJIWHAE MPHUOIN3HO
500 kr/ra OCHOBHHUX OIOT€HHHX €JIEMEHTIB (HAMOUIbIIE KaNbI[iI0, TPOXH
MEHIII€ a30Ty Ta Kajiro 1 T.1.). 3 i€l Macu MIOPIYHO 3 OMAJIUM JIUCTSAM B
HABKOJIMILIHE CEPEIOBUINE  IOBEPTAETHCS NPHUOIM3HO 2/3 OloreHHUX

€JIEMEHTIB, a 1/3 yTpuMy€eThCsl B 0araTOpiYHUX YaCTHHAX POCIIHH.
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OpraHiyHi 3aqUMIKA B IIMPOKOJMCTSHOMY JIICl PO3KIIAAAIOThCs
IIBUIIE, HDK y Taii3i, ajJie¢ 3HAYHO TMOBUIBHIIIE, HI)K B €KBATOPIaIbHOMY
Jici. B 3B’S3Ky 3 LIUM HAKOMHUYYETHCS MOTY>KHA IMIJICTUJIIKA, Maca SKOi
ckianae 10-15 1/ra. B Hiit mictarees Big 500 mo 2500 kr/ra moKMBHHUX
PEYOBHH.

Peakuiss rpyHTy HeWTpasibHa a0o0 ci1abOKuUCia, 3aBIISKH aKTHUBHOMY
Kpyroo6iry Ca TpyHT BIJ3HA4Ya€TbCS BHCOKOIO HACHYECHICTIO OCHOBAaMH.
Bwmict rymycy Bucokuii — 510 6 % y BEpXHbOMY TOPH30HTI IPYHTY.
Bucokuil BMICT BYIJIEKMCIOTH B IPYHTOBHX PO3UMHAX IMOCUIIIOE XIMIYHE
BUBITPIOBAHHS.

3aBISKM 3HAYHOMY 3BOJIOKEHHIO 1 BIJACYTHOCTI IPOMEp3aHHs
IPYHTIB, Y HUX NIepeBakae MPOMUBHUN pexXUM. BillbHI €JIeMEHTH MOBHICTIO
BUMMBAIOTHCS B TNIMOII ropu3oHTH (Hanpukiia, Ca? ). OCKUIbKH CIIOTYKH
3aJ1i3a He BUMUBAIOTHCS, a 3JIUIIAIOTHCS B IPYHTI, TO JIICOB1 IPYHTH MalOTh
Oype 3abapBieHHs. [X HAa3MBAIOTH THIOBUMH JIICOBUMU OYPHMH IPyHTaMU
abo Oypo3eMamu.

B KAPIHHATCHBKOMY PEI'IOHI nicu 3 pay0a 3BUYAtHOTO
3ycTpidaroThes Ha BucoTi 110-500 M Hag p.M. JlyOoBi jicu po3riasgatoTh K
OJIHY 3 HAaWJABHIIUX MI3HROTPETUHHUX (DopMalliii, MoB’s3aHUX 3 TEIUTUM
Ta CyXMM KJIIMaroM. B deTBepTMHHOMY Tmepiojl BOHM (OPMYBAIUCH B
nepion 7800-3300 pokiB Hazax, TOOTO B cepelHbOMY roJioleHi. B
MI3HOMY TOJIOIEHI MOYad BUTICHATUCH OYKOBHMMH JliCAMU B 3B’A3KY 13
3BOJIOKEHHSIM Ta TMOXOJIOAaHHSAM KiaiMary. Ha chorojHi Oiibllia 4acTHHA
nyOOBUX JIICIB 3MIHEHAa Ha CUIBCHKOTOCHOMAPCHKI YTifaAs abo IITY4HI
JIICOBI HACAPKEHHS.

B ny0GoBux nicax 3 ay0a 3BUYaifHOTO 3aBXIU MPHUCYTHI Ipad, siCEH,
JUMa cepuenucTa, KJIeH 3BuuaiiHuil Ta sBip, Oyk. B mianmicky nepeBakaroThb
JIMHA, CBUJIMHA, KpYIIMHA, OpyciuHa eBponeilchka. JloMiHaHTaMu

TpaB’SIHUCTOTO TOKPUBY CIIy>)KaTh THUIIOBI HEMOpaJIbHI BHIU — SITIULT
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3BMYaifHa, OCOKAa BOJIOCHCTA, MapeHKa 3amfalliHa, 31pOYHHUK J1IOpOBHHIA,
KOHBaJis1, 0apBIHOK MaJiuii, KOIUTHSK €BPOTIEUCHKHIA, TUTIOIII.

B 3akapnarti, BykoBuni, Cepennbomy IlpumnicTpoB’i mnomupeHi
Jicu 3 ay0a CKENbHOTO, AKHM MOTpedye M’SKOro TEIUIOro KIiMary, 3
TUIIOBUMU HEMOPAJIbHUMH BUAAMU TPaB’IHUCTUX POCIIHUH.

B piBHHMX pailoHax, [lepenkapnarTi 4acTo TpamuiiOThCS T'paboBoO-
ny0oBi Jick Ta OyKOBO-TpaboBO-TyOOBI.

Bbykosgi micu 3aiimaroTh HUKHIN Tipchkuit mosic — Big 200-300 M Hax
p.M. 10 700-800 Ha MIBHIYHO-CX1IHMX CXWJIaX, a B 3aKapmaTTi — 10 BUCOTH
900-1000 m Hag p.m. LleHoTnuHa cTpykTypa OYKOBHX JICIB AyKe MPOCTA.
3aBIsSKM BUPAKEHIN TIHEBUTPABAJIOCTI, OyK MEPEBaXXHO YTBOPIOE YHCTI
MOHOJIOMIHAHTHI YTpYyNOBaHHS. Y CKJIaJl JEpEBOCTaHy IPUCYTHI SBIp,
sceH, B’s3. Ilimmicok, K mpaBuiio, BiACYTHIA. B TpaB’sHHCTOMY MOKpPHBI
HaJIYyIOTh KUIbKa JCCATKIB BHJIIB, 116 — aHEMOHa aiOpOBHA, 3yOHHIIS,
OpoJiCKa  JBOJUCTA,  KOMWUTHSAK, MapeHKa  3amamiHa,  >KUBOKICT
CEpPIIEBUAHMI, MAMIOPOTETIOI0HI.

3 IHIIMX [IMPOKOJMCTSHUX MOPIJ JIICOBI €KOCUCTEMU YTBOPIOIOThH
BUIbXa YOPHA, MPUYPOUYEHA JIO PIYKOBHX 3aIUIaB y Mepearip’i Ta HU>KHbOMY
TipChbKOMY TOSICI, Ta BiJIbXa Cipa, M0 3YCTPIYAETHCS B JIOJIMHAX PIUYOK HA

O1AHIIIMX IpyHTax Ha BUCOTI 10 1200 M Hag p.M.

CTEIIOBI EKOCHCTEMMH. Cten — 1ie CBOEPIIHUAN TUIT TPUPOTHOTO
cepeloBuIa, SKUM 3aiimMae mnpubau3Ho 6% moBepxHi cymii. CTenosi
ekocuctemMu Tmommperi Mix 40 1 55° miBHIYHOI IIMPOTH, HIige HE
nocsiratoun  OeperiB okeaHiB.  CTemoBWil ~ TUO ~ POCIMHHOCTI
XapaKTEPU3yEThCSI  MEPEBAKAHHAM  KCEPOMOPPHUX 3  IHTCHCUBHUM
YKOPIHEHHSIM 3JIaKiB, SIKi HE BKPHBAIOTh IMOBEPXHI TPYHTY CYIUIBHUM
NOKPUBOM. B mpomikkax MK HUMH MOXYTh PO3BHUBATHUCH PI3HOMAHITHI
o6iomophu — edemepu, nuOymuHHI TeodiTH- edemepoinu, OaratopivHi

TpaB’SIHUCTI ABOIOJIbHI, 1HO/I1 HalliBUarapHUKH.
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Cren xapakTepHHMH JUIsl IBOX yK€ PI3HUX KIIMATUYHUX 30H, IS
SKUX XapakTepHI Mepioaud TpuBajoi 3acyxu. lle KOHTHHEHTaNbHI 30HH
MOMIPHUX IIHMPOT 13 CYBOPOIO 3WMOIO 1 IOCYIUIMBUM KIHIIEM JiTa 1
CEpeN3eMHOMOPCHKI CyOapHIHI 30HH 3 M SKOI 3MMOIO ajie¢ TPHUBAIAM
CYXUM TepiojoM. BibIIICTh €KOJIOTIB BBaXKAIOTh CIPaBXKHIMHU TUIBKU
CTEH MOMIPHUX IIHPOT.

CremnoBi €KOCHCTEMH TpeICTaBIeH] KiTbKOMa MaKpOperioHaIbHUMU
TUIIAMU Ha PIBHMHI 1 B TOpax MO3aTpOIivyHOro noscy [1iBHIYHOT MIBKYII.

B €Bpasii crenu yTBOPIOIOTH CMYTY, IO MPOCTATAETHCA BIJ
MoungoBu i Ykpainu 10 CxigHoi MoHromii, Mixk auctonaaaumu (B Culipy
— XBOWHMMH) JIICAMHU Ha MIBHOYI 1 apUJHUMHU MYCTEIbHUMHU 30HAMHU Ha
MBIHI.

B llenTpanbhiii €Bponi iCHYE 130JIbOBaHHI CTEMNOBUH OCEpPEIOK
(eckiaB) — yropchbKi MyIITH.

Jist creniB €Bpasii XapaKTepHUN PI3KO KOHTMHEHTAJIBHUIA KJIIMaT 3
CYBOPOIO Ta JIOCUTh TPUBAIIOIO 3UMOIO (1HOJI CHITOBH Mepioj TPUBAE O
100 muiB y pomi) 1 Terumm jitoM. besmoposnuii nepion tpusae 110-120
JTHIB.

KinpkicTs cCOHSYHOI pajiarii, MO IMOCTyNae Ha 3e€MHY IOBEPXHIO,
3poctae 3 miBHOYI 10 miBAHA Big 90 mo 120 kkai/cm? 3a pik. Piyna cyma
temriepatyp 3poctae Bim 1900 mo 2600°; Temmeparypa HaWTEIITIIIOTO
Mmicsi (munast) gocsrae 40°C. Pazom 3 TuM, cepeaHbOpiUHA TeMIlepaTypa
nocuth HU3bKa — Bix 0,5° B Cubipy 1o 9° B Ykpainii 11° B YropiuHi.

Onamu He3Haudi (150-500 MM Ha pik), BUIMALAI0Th BOHU MPOTITOM
BCHOT'O POKY, MPOTE B JITHIN Mepioj iX KUIBKICTh MEHINA Bij BEJIMYUHU
BUMApOBYBaHHS. HenoctatHd KUIBKICTh OMAaJliB JOMOBHIOETHCS HHU3BKOIO
BiJIHOCHOIO BoJjioricTio MOBITPs (< 50% y cepriHi) 1 MOCTIHHUMH BITPaMH.
TakuM 4YWHOM, CIOCTEPIraeThCsd MOCTIMHUN AeIUT BOJOTH, SKHUM
301IBIIYETHCS B HANPSAMKY 3 MIBHOYI Ha MiBJIE€Hb. 3aCyNIUIMBICTh CTETIOBUX

€KOCHCTEM B HalpsAMKY 3 IIIBHOYI Ha MIiBJIEGHb 3pocTae B 6 pasis.
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BupimaneHoto cunoio (pyHKIIOHYBaHHSI CTETIOBUX EKOCHCTEM € BECHSHA
BOJIOTA, IIO YTBOPIOETHCS B PE3yJbTaTi TAaHEHHS CHITY, TOMY TOBILIHHA
CHITOBOI'O MOKPUBY Ma€ JyXe BaXJIMBE 3HAYCHHS.

Pocnunnuii mokpuB BimoOpaxae KiaiMaTH4YHI 3MiHU. 3amnac ¢iTomMacu
y HaIpsMKY 3 MBHOY1 HA MiBJIeHb criovatky 3poctae (Bix 250 mo 350 m/ra),
a moTiM 3MeHIIyeTbess 10 90 m/ra. IIpoayKTUBHICTH 010II€HO31B
BiJI3HAYAETHCS CHJIBHOIO BapiaOENBbHICTIO IO POKaX, ajieé B CEPeIHBOMY
omm3pka o 100 m/ra. Y HamnpsMKy 3 MiBHOYI Ha MiBJAEHb 3MIHIOETHCS
YUCIIO BUJIIB, sKI QPOpMYIOTh cTemnoBl (iTorieHo3u. Ha miBHOUI CTENnoBoOi
30HU HaMYyr0Th 0113bk0o 200 BUAIB Tpas, 3 HUX 180 BUIIB — pi3HOTPAB’S 1
20 BUIIB — 3J1aKH, CEpell SKUX MEPeBak)aroTh HMIMPOKOIUCTSIHI — OpoMmyc,
KOCTpHI. By3bKONMCTAHI  37aKu 3yCTpl4aroThesa piako. [{uOynmHHUX
reoiTiB Hebarato. Cepen pi3HOTpaB’ss Ha TIBHOYI CTEMOBOI 30HU
HaWOLIBII TUTIOBUMH € IIIaBJIisl, IIBHUKH, TABOJITA, PYTBHUIIS TOIIIO.

LleHTpanbHy 30HY HAa3UBaIOTh CIpPaBXkHIM cTernoM. TyT pi3HOTpaB’s
nie Oarare, ajie Mepioj] WOro IMBITIHHA BXKE€ KOPOTIIUNA Ha KUIbKA THXKHIB.
JIoMiHYIOTh BUJIM KOBUJIH, SIK1 HAAAIOTh POCIMHHOMY TTOKPUBY CPI0JIsICTOTO
BiITIHKY. KpiM KOBWIH, TyXKe MOMIMPEHUM € TaKOXK TUITYaK. MiX 37aKkamMu
CeJISITBCS. OJHOPIYHMKM Ta HUXKYl POCIMHH — MOXH, CHHBO-3EJICHI
BOJOPOCTI, HANpPUKIAJ HOCTOK. 3HA4YHY pOJib Yy (DITOLEHO31 BiIrparoTh
nuOynuHHI reodiTh — TroNbmanu, madpanu Tomo. Ha 1 kB.M
3yCTpIYa€ThCs 10 25 BUIIB POCIIHH.

3acynuinBi Ta CyXi CTEIH, [0 PO3MIIIEH] MIBACHHIIIE Bl CIIPaBXHIX
CTEMiB, XapakTEePU3yIOThCA JIOMIHYBaHHSIM KCEpODIIbHUX 3JaKiB 3
JIpIOHUMM JIEPHUHKAMU, MAaJIO0 HAJI3EMHOI0 1 BIJHOCHO BEJIHMKOIO
mig3eMHOI0  (piTomMacoro. Mix 3mMakaMu 3pOCTAalOTh TMPEICTABHUKU TaK
3BAHOTO CHBOTO PO3IUIACTAHOTO PI3HOTpaB’s. JIMCTKM TUX POCIHH
YTBOPIOIOTh IIUPOKI PO3ETKH, UIUIBHO MNPUTUCHYTI 110 3emu. JIucTku
3BEpXy BKPHUTI TYCTUM ITyXHACTHM OITYIICHHSM CHBOTO KOJhopy. lle —

BUJIM TOJMHY, MepcTady, T'BO3JUK, KEPMEKYy TOIIO. TpaBOCTId [yxe
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pO3piKeHnid. 3arajgbHe MPOSKTUBHE MOKPUTTS CKJIaaae He Oubiue Hix 50-
60%. Inmra yactka — rosa He3anepHoBaHa 3emist. Ha 1 kB.M 3ycTpiduaerscs
9-12 BUMIB pOCIHUH.

B Vkpaini minMHHI [AUISHKH 3aCylUIMBUX Ta CyXUX CTeIiB
30eperiuck B 0iochepHOMY 3amoBITHUKY “AckaHis-Hosa”.

[Ile mniBmennime (Ha IIpukacmiiicekiii Hu30BWHI, B KazaxcraHni,
Mourosii) 3HaXOJAThCS MyCTENbHI CTENMU. POCTMHHMI MOKPUB TYT 30BCIM
po3piKeHni. 3araibHe MPOEKTUBHE MOKPUTTA cTaHoBUTH 30-40%.
OCHOBY TpaBOCTOIO CKJIaJalOTh JpiOHI (OpPMH KOBWJIM, THUIYAK, BUAH
MOJIMHY, a TAaKOXX YarapHUKA 3 TIHOMHHOI KOPEHEBOIO CHUCTEMOI0 —
KaparaHna, cmipes Ta inmn. Ha 1 kB.M HamiuyeTbes 3-5 BuiB pocius. IpyHr
MIK BULIUMU POCIMHAMU 1HO/A1 BKPUTUH JIMIIAHHUKAMHU.

Takum 4YMHOM, B HANPSAMKY 3 MIBHOYI HA MIBJEHBb CIIOCTEPIralOThCs
TaKi TeHJICHIIII:

- PO3piMKEHHS TPABOCTOIO;

- 3MEHILEHHS YaCTKU JBOJIOJIbHUX POCIIUH;

- 30UIbIIEHHS YaCTKU OJJHOPIYHUX POCIIHH;

- 3aMiHa MUPOKOJIMCTUX 3JIaKIB HAa BY3bKOJIHUCTI;

- BHJIOBA HACHYCHICTh 3MEHIYeThCs 3 80 BHIIB 10 3-5 Ha KB.M;

- CE30HHA JIMHaMiKa CTa€ BCE OLIbII apUTMIYHOIO;

- BIJIHOCHA Maca IIiJI3EMHUX YacTHH POCIMH B IIOPiBHSIHHI 3
HA/3€MHOIO TTOCTYIIOBO 3POCTAE.

TBapuHHUN CBIT Tak0X 3MIHIOETHCS B HAMNpPSIMKy 3 IIBHOYl 10
miBaHsA. biomaca rpyHTOBUX 0e3XpeOeTHHX CKiagae mpuoimsHo 95 % Bixn
3arajgbHOI MacW TBapuH. B HampsMKy BiJ JIy9HUX CTEIiB O MyCTEIbHUX
300Maca IPYHTOBHX 0e3XpeOEeTHHX MOCiAOBHO 3MeHIyeTbes Bin 0,4 10
0,05 1/ra.

B nanpsimMky 3 miBHOYI Ha MiBAEHb JpiOHI TBapUHU Bce OLUIbIIE
KOHIEHTPYIOTHCS 011 MOBEPXHI IPYHTY B MICIISIX 3 OUTBIIOI0 (PITOMACOIO.

Crnocrtepiraerbcsi 4iTKa CE30HHA JAMHAMIKA YHCEJIBHOCTI 1 aKTUBHOCTI
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TBapUH. BUIBLIICTH TPy TBapuH € aKTUBHUMHU y BECHSIHHM 1 4aCTKOBO
OCiHHII nepioau. BiniTky HacTymae nepioa aemnpecii.

[HTEHCUBHICTh HABAHTAXKEHHSI TBApUH HAa EKOCHCTEMY 3pOCTaE 3
MBHOYI Ha TIBIEHB, K ceped APIOHMX, Tak 1 cepea OUTBIINX TBapHH,
HANpUKJIaJ CCaBIiB YW NTaxiB. 30UIBIIYEThCS poiib (iTodaris, 5K
IpiOHUX PUIOYMX (XOM SYKH Ta 1HII TPU3YHHM), TaK 1 BETUKUX KOIMUTHUX.
Bigomo 61m3bko 90 BUAIB CCaBIliB, TPETHHA 3 SIKUX € CHJIEMaMH CTEIYy.
HaiiGinpie BUIIB MpeAcTaBieHO rpuzyHaMu. lle — xoBpaxu, XOoM’siKH,
TYIIKaHYUKHU, 0abaKku, MOIIBKH, MUIII1, CIINAKH TOIIIO.

B munynomy nist creny OynM XapakTepHI KONUTHI — Typ, TapHaH —
30BCIM BHMHHMIIIEHI B XOJIl TOCIOJIapChKOro ocBoeHHs. Ha cxoni crenoBoi
30HHU LI 30€periauch cairak, A3epeH. 3 XUKakKiB 3yCTPIYatOThCS IIMPOKO
PO3MOBCIOJIKEHI BUJIM — OOPCYK, TOPHOCTa, jacka, JHUCHIIS, a TaKOX
EHJEMIYHI TXIp, Kopcak. TUIMOBUMH CTEIIOBUMH BHJIAMH MTaxiB € aApoda,
CTpemneT, cipa Kypilka, CTEHNOBHIl OpeJ, KaHIK, mycTenbra. Bumosa
PI3HOMAaHITHICTh IJIA3yHIB OlbIna, HIXK B Jicax. Ile — cTenoBa rasioka,

KUJIbKa BUJIB AILLIIPOK, MOJ031B, BYK 3BUYAHHUIN TOILIO.

Jlo cTenoBuX €KOCHCTEM MOMIPHOTO TMOSICY MOP(OJIOTIUHO OJIM3bKi
TpomiuHi ctenu abo CABAHU, B sakux mepeBaxae OaraTopiuHa
TpaB’sTHUCTA POCIMHHICTh 3 TTOOJMHOKUMU JIEPEBAMH YU TPYMaMH JIEPEB,
AK1 3yCTPIYaIOThCS JOCUTH piako. Po3milieHi caBaHu B TEIUIMX 001acTsX,
JIe IPOTSTOM POKY BHUMaAa€ Beauka KuUbKicTh onagiB (100-1500 mm), ane
€ OJIMH YW JIBa TPUBAJ CyXi CE30HH, KOJIM BHUTApsi€ BCS POCIHHHICTH 1
BUHUKAIOTh MOXKEXKI.

HaiiGinpima 0o6acth 1bOro TUIY po3MillyeThesi B LleHTpanbHii Ta
Cximguit Adpwuiti, ane € Bouu Takox B [liBnenniin Ameputii Ta ABcTpadtii.

PocimHHICTE CKIIaAA€ThCS 3 HEBEIMKOI KUIBKOCTI BHJIB, CTIHKHUX 0
3acyXu 1 moxex. B MOKpuBI [MOMIHYIOTH BHCOKI 37aKud. 3 JepeB

3yCTpIYarOThCa KcepoMopdHi POpMH 3 CBOEPITHOIO KPOHOK — IUIOCKOKO

68



abo mapacosieno/iOHO0 - akalii, 1HII YarapHUKOBI (OpMHU 3 POIUHU
0000BuX, 0a00abu, Kiremii, AEPEBOBHIHI MOJOYalHI, IO EKOJOTIYHO
OJIM3bK1 710 KakTyciB. B cyxi mepioau aepeBa CKUIAIOTh JIUCTS.

Adpukanceka caBaHa He Mae co0l pIBHMX 3a YHCETBHICTIO Ta
PI3HOMAHITHICTIO TONYJISIiA KomuTHUX. lLle pi3HOMaHITHI aHTHUIIONH,
3e0pu, xxupadu. TyT 3ycTpidaeThcs TaKOX Oarato BUIIB TPU3YHIB, CJIOHH,
Oararo BumiB xwxkakiB. [IpoTe, 3 MOCHTh BEIMKOI IUIONI CaBaH TUKHUX
TBApUH BHUTICHWUJIM JIIOJM, BHUIACAIOYM JOMAIHIX TBapwH. B momoBuii
Mep10J] CIIOCTEPITAETHCS CIAIaX YUCEITBHOCTI KOMaX, TO/Il 3K BiJJOYBA€EThCS
THI31yBaHHs nTaxiB. PenTumii, HaBnaku, OB aKTUBHI B CyXUU MEPIOJI.

OTxe, CE30HHI PUTMU B TPOMIYHUX CTeMaxX BU3HAYAIOTHCS HE
TEMITEpaTypHUM PEKHMOM, a JOIIAMHU.

Came B CximHii Adpuill BHUSABICHI HaWAABHINI BUKOITHI PEIITKH
JIOJIMHU, aJie TOKUA IO HEBIJIOMO, SKHUH THI €KOCHCTEeMH Ta KIIMat

MaHyBaJIM B TOM Yac Ha il TEPUTOPIi.

IIYCTEJIbHI EKOCHCTEMMHA. Tlyctenl 3ycTpiyarOThCS B THUX
o0J1acTsX, e MPOTIAroM POKY BHUIIajae MeHie Hixk 250 MM omaniB. [HOmI
710 TyCTENbh BIIHOCATH TaK0XX 00J1acTi, B SKUX KiJIBKICTH OMAJIB OijbIa,
ajie BOHM PO3MOJIICH] JyKe HEepIBHOMIpHO. Majia KUIbKICTh OMa/iB MOXKE
OyTH BUKJIMKaHa TpbOMa MPUYUHAMU:

-TIOCTIMHUM ~ BHCOKMM  cyOTpomiuauMm  TuckoM  (Caxapa 1

aBCTPaNIMCHKI MyCTeNl);

- reorpaiuHUM pO3TaITyBaHHSAM B 00J1acTi “AOIIOBOT TiHI”, TOOTO 3a
BUCOKHM TIPCBKUM XpeOTOM, SIKMHA HE MpPOITyCKa€e JIOIIOBI XMapHu
(mycreni Ha 3axoni [liBHIYHOT AMEpUKH);

- BeJIMKOIO BUCOTOIO MicieBocTi (mycreni Tibery ta bomiBii, mycrens

['061).
B Oinpmiocti mycrenb MPOTATOM POKY BHIIQJA€ TEBHA KIJIBKICTh

JIOIIIB, 1 3YCTpPIYAEThCS JesKa POCIMHHICTh, SKIIO I'PYHTOBI YMOBHU HE
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BUSIBJISIIOTHCS 30BCIM HETPUJATHUMHU (HAMPUKIIAJ, PYXJIHMBI MIMIAHI JTIOHH,
Oapxanu). €auHl Micls, 1€ AOUI 30BCIM HE BHUMNAAAIOTh MPOTITOM
Oaratbox pokiB — 1ie [lenTpanbna Caxapa 1 mycrtens Ha niBHOY1 Yil.

JlokazaHo, [0 piyHAa NOPOAYKIS CyXOi pPEYOBHHHM € JIIHIHHOIO
GbyHKIIE0 BII KIUIBKOCTI OMaaiB, TOOTO BOJIOTICTH — TIPOBITHUUN
JIMITYIOUH# (hakTop.

UYwcTa piyHa MEpBUHHA MPOAYKITiS CKJIa/Ia€ B MyCTEAX MeHIe 15 kr
CyXOl pEYOBMHM Ha TeKTap, a 3amac (iTomMacu, MpPU CHPUSTIMBUX
enapiyHUX yMoBax — He Ouiblie 45 1/ra. B ymoBax 3pouryBaHHS, KOJH
BOJIa Tepectae OyTH JiMITYouuM (aKTOpOM, Ha MEpIle MiICIle BUXOASAThH
enadiydl yMOBHU. SIKII0O MEXaHIYHHWM CKIJaJ TPYHTY 1 BMICT €JIEMEHTIB
YKUBJICHHSI JTO3BOJISIE, TO BHACIIJOK JIOCTATKy KUIBKOCTI COHSIYHOI €HEprii,
3pOIIYBaHi MyCTeN MOXKYTh OyTH Ayxe npoaykTuBHI. [IpoTe mobymoBa Ta
eKCIUTyaTallisi IppuraiiiHuX CUCTEM JIy>K€ IOPOTi, TOJJOBHUM YMHOM, Yepe3
MOCTIITHE 3aCOJICHHSI IPYHTIB, TOMY COOIBapTICTh BHUPOILEHOI MPOAYKIIii
TEX Jy»XKe BUCOKA.

[cHyIOTH Tpu XUTTEBI (HOPMHU POCIUH, IO AJANTOBAHI 10 XUTTS B
nycrensax. e — ogHOpIYHUKH, SIKI YHUKAIOTh 3aCyXH THUM, L0 BEreTYIOTh
TUIBKH TIPU JOCTATHIN BOJIOTOCTI 1 MAIOTh JY>Ke KOPOTKHI TIepio1 BereTarrii
(ebemepu). [pyry rpymy CKIanarOTh CYKYJEHTH, TakKl SIK KaKTYCH,
MoJIOYaitH1 To1o. BoHM HAKONMUYYIOThH BOJIOTY 1 XapaKTEPU3YIOTHCS THUIIOM
dboTOoCHHTE3y, TpH SKOMY BOJAa BHUKOPHUCTOBYETHCS YK€ EKOHOMHO.
KopeneBa cucrema CykyJeHTIB, SIK MpaBuio, oBepxHeBa. KopeHi 3aaTHi
NOTJIMHATU aTMOoc(hepHy BOJIOTY B HIYHUN Hepiof 1 yrpuMyBaTtH ii. Tpetio
Ipyny CKJIQJalTh TYCTEIbHI YarapHUKH 3 AYXKE pPO3TaTyKCHUMH
MaroHaMM Ta TIMOMHHUMHU KOPEHEBUMHU CHCTeMaMHu (KiJbKa JECSTKIB
METpIB 3aBJOBXKKH). baraTtouncenbHl TUIKM BIAXOASITH BiJl OCHOBHOTO
KOPOTKOTO CTOBOypa 3 TOBCTUMM JpIOHUMH JucTKamu. [lycTenbHi
YarapHUKd BChOTO CBITY MOP(QOJIOTIYHO MOAIOHI MIX c0000, XOua

HaJeXaTh A0 PI3HUX CUCTEMATUYHUX Tpymn. YarapHuku pocTyTh MOOAMHIII,
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IyXe BIIAAJIEHO OAWH BiJ OJHOTrO, IO 3HIKYE KOHKYPEHIII0 B yMOBax
01IHOCTI MPUPOJAHUX PECYPCIB 1, 30KpeMa, BOJIOTH.

VY naii6inbii mycreni B ¢BiTi Caxapi Hamiuy0Th 0Jau3bko 650 BUAIB
pocnuH. Cepen HuX 0araTto KOmMrO4YMX (OpM — IUIUIA KOJIFOYa, BepOIrokKa
KOJIOuKa adpuKaHCbKa, JKY3ryH, edenpa Kpwiara, ApPIK caXapChbKHM
Tomo. {ns miBIeHHUX apUKAHCBKUX IMYCTENlb XapaKTepHI CYKYJEHTH 3
ponuH Momnovaitanx, Jlimiianx, Ai3ooHoBux, JlactoBHeBux. Jleski 3 HUX
30BHI MMO10H1 /10 KaKTYCIB, araB, ado J0 KaMEHIB C1p0-3€JI€HOr0 i Oyporo
kobopy. B mycrteni Hamib 3ycTpiyaeThcsl yHIKalIbHA POCIMHA — BEJIbBIYISA
muBHa 3 ['ononacinaux. Ilycrem IliBnenHoi Amepuku nyxe OinHI Ha
POCIUHHICTD, IpECTaBICHY JIUIIaiHUKAMH, CUHBO-3EJIEHUMHU
BOJIOPOCTSIMH, OKPEMHUMH BHJIaMH KaKTYCIB Ta ACSKUX IHIIUX pociuH. B
nycrensax [liBHIYHOT AMEpUKH HaWXapakTEpHIINIMMH BHUIAMH € KaKTYyCH,
araBy, IOKKH TOIIO, B aBCTpalMChKUX ImycTensx — Jlo6omosi, akariii,
Ka3yapuHHU, €BKANINTH, CIeHU(IYHI NOTYIKOBUAHI 371aKH.

Ha ocHOBI TeMnepaTypHOTo pexxumMy po3pi3HSIIOTh ABa TUIIH MTyCTEb
— XOJOJHI Ta >apki. B jkapkux mycTensix JOMIHYIOTb KCepo]iTHI
YarapHUKH, B XOJIOJHUX — BHUJIM MOJUHY, Talo(iTH 3 POJAUHU JIOOOIOBUX
TOILIO.

B mycrensix rpyHT yacTto OyBae BKPUTHH MOXaMH, JIMIIAWHUKAMH,
CUHBO-3€JICHUMH BOJIOPOCTSAMH, SKi yTBOPIOIOTH CTa01III3yI04y KIpKY.

[TycTenbHi TBApMHU TaKOX aJalTOBaHi A0 HeaocTadl Boau. [1nazynu
1 ekl KOMaXy MaroTh HEMPOHUKHI MOKPUBHU 1 BUILISAIOTH CyXl €KCKPETH
(cedoBy KuCIOTY 1 TyadiH). BumapoByBaHHS 3 TOBEpPXHI IUXaTbHUX
IUIAXIB 3BEJAEHO O MIHIMYMY 3aBISKH OCOOJIUBIM CHCTEMI BHYTPILIHIX
nuxanenb. B 0aratb0X TBapuH YTBOPIOETHCS MeETa0OJIyHAa BOJa B
pe3yabTaTl PO3IIEIUICHHS BYTJIEBO/IIB UM JKMPIB, KA 4YacTO OyBa€ €IMHUM
JDKEpEIoM OTpUMaHHSI BOJIOTH.

CcaBli MeHII aJanToBaHI MO yYMOB MYCTENi, OCKUIbKH BHUIUISIOTH

3HAYHY KUIbKICTh BOJM B pe3yJbTaTi OOMIHY pEYOBHMH. THUMOBUMHU
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MyCTEIbHUMH MEIIKAHIIMUA € TPU3YHU — KEHTYPOBHM Iyp, KUIIEHHKOBA
MUIIA, TYIIKAHYUKH, K1 )KUBISTHCS BUKIIOYHO CYXHM HACIHHSM 1 30BCIM
HE 1'I0Th BOy. BoHU BOMYTHh HIUHWH CHOCIO JKHUTTS, a ICHb MPOBOISTH Y
IIIMOOKUX MPO30JI0IHUX HOPaX, HE BUTPAUalOuu BOAY Ha TEPMOPETYIIALIIO.
JlepeBHi 1Iypi OTPUMYIOTH BOJY, TOiJal0uu CYKyJeHTH. BepOmronu
MOXKYTh TPUBAJIMH Yac 00XOTUTHCH O€3 BOJU, TOMY IO TKAHWHU IXHBOTO
TiJla CTIHKI JO MiJBHUINEHOT TeMIlepaTypu Ta 00e3BogHeHHsS. PasoM 3 Tuwm,
IpU MOMKJIMBOCTI, BEpPOIOIN MOXKYTh BHUIIMUTH Y€ BEJIHUKY KIJIbKICTh

BOJIH.

BoOJIOI'T TPOIIIYHI JIICH. Tponiuni €KOCHUCTEMU
XapaKTEpU3yIOThCA BUCOKOIK Teruie3zadesneueHicTio. CymapHa paaiaiis
ckiagae 160-180 kkan/cm? 3a pik, pamianiinuii 6amanc — 70-80 kkan/cm?3a
piK; cyma akTuBHHMX Temreparyp ctaHoButh 9000-10000° 1 Oinbiie.
Temneparypa Haifremnimoro Micss nocsrae 30-34°C, HailX0IOHIILIOTO —
15-20 (mo 25°C).

Ce30HHMI pUTM MPUPOJHUX MPOLECIB MIAMOPSIKOBAHUN PEKUMY
3BOJIOKEHHS. 3UMa B IIUX HIMPOTAX, MEPII 3a BCE, LI€ — CyXHUH CE30H, X0U 1 3
JIENI0 3HIKCHUMH TEeMIIepaTypaMH, a JITO — BOJIOTHM, aje He HaOUIbII
xapkuid nepioa. HailBuuil temrepaTypu CIOCTEPIraroThCS B KIHIII CYXOro
CE30HY Iepe]] MOYaTKOM JIOIIB (HaliyacTiIlie B TPaBHI).

B 3anexHOCTI BiJl KUIBKOCTI BOJIOTH, a TAKOX PEKUMY il PO3MOILTY,
PO3PI3HAIOTH KUJIbKA TUITIB TPOIIYHUX JIICIB.

HAIIIBBIYHO3EJIEHI CE30HHI TPOIINIYHI JIICH. Ce3onHi
TPOIIIYHI JICH, B TOMY YHCI1 MYCOHHI JIICH TPOMiYHOiI A3li, 3pOCTalOTh B
00JacTsAX 3 BOJIOTUM TPOIIYHUM KIIIMATOM, JI€ € BUPAKEHUU CyXUU CE30H
TpUBANICTIO 10 4-6 MicsIiB, MiJ dYac SKOro Jeski abo BCl JepeBa
BTpayaroTh JUCTA ( B 3aJE€XKHOCTI BiJ TPUBAJIOCTI 1 PI3KOCTI CYXOro
ce3ony). KimoueBum ¢akTopoM B IHMX E€KOCHCTEMax € CTPOTi CE30HHI

KOJIMBAaHHA Y BUMNAJaHHI JOCUTh 3HAYHOI KIJILKOCTI OIaJlIB MPOTSATOM POKY.
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[HOAl TYT mpoTSAroM pOKYy BHUIAAA€ OB OUIbIIE HDK Y BOJOTHX
TpomiuHux Jjicax, a came 1500-3000 mm 3a pik, iHOmI 1m0 5000 MM, a B
nepearip’i ['imanaiB Bunagae pekopaHa KuibKicTh AomiB — 10-12 Tucsy Mm
3a pik. [IpoTe Taka BenMue3Ha KUTBKICTh OMAa/liB MPUYpPOUYEHA IO BOJOTOTO
nepiofy.

Tam, ne TpUBaJICTh CYXOTO 1 BOJIOTOrO TEPIOAiB MPHUOJIM3HO
OJTHAKOBa, CE30HHICTh MPOSBISETHCS TaK CaMO, SIK B JIUCTOMAJIHOMY JIiCi
MOMIPHOI 30HHU, MPUUOMY ‘3UMa” TYyT BIAMNOBITAE CyXoMy ce30HY. B
CE30HHMX TPOIIYHUX JIicaX HalyacTile JUCTA BTPAvyarOTh HaWBHIII
JiepeBa, 110 MIAHIMAIOTHCS HaJl MOJIOTOM JICY, a MajbMHU Ta 1HII JepeBa 3
HUKHIX SIPYCIB 30€piraroTh JUCTS, OCKUIBKH TiJ] 4ac 3aCyXH 30epiraerbcs
HAaKOMMYEHa BoJIOTa B IPyHTI. 3BiACM W MOXOAUTh TEPMIH
“HamiBBIYHO3EJICHUN .

3a cBoiM BHAOBUM 0araTCTBOM CE30HHI TPOIIYHI JICU 3alMarOTh
JIpyre Micie Micis JOIIOBUX TPOIMIYHMX JICIB 1 MOMIOHI O HUX CBOEIO
CTPYKTYPOIO Ta 30BHIIIHIM BHUITISIOM. IX 30MIKye HasBHICTh Yy JIEAKUX
JIepeB NHCKOBUAHUX KOPEHIB, Kaymidiopli (pO3BUTOK KBITOK 1 IJIOJIB
OesrmocepesHb0 Ha CcTOBOypax Ta TOBCTHUX Tinkax). Ce30HHI Jicu
XapaKTEPU3YIOThCS IIUTBHUM KIJTBKAsPYCHUM JIE€PEBOCTAHOM, BEJIUKOIO
KUIBKICTIO JIaH, emiiTiB, 0COOIMBO mNanopoTenoaiOHux. B MycoHHUX
Jcax ITiBnenno-CxiaHO1 Asil MOIITUPEHI1 BUIU 3 pOIuH
JBokpuioronosux  (JuntepokapnoBux), IlanmanoBux, IlanibmoBuX,
¢ikycu, caroBHuku, 6omOakcu. B adpukaHCchbkux Jicax MOLIMPEHI BUAU
[TogokapmoBux, JePEBOBHIHI AIIOPOTI, MAIBMH, TUKOPOCII BUIK OaHAHIB,
cam0a, TiIbAeTap/Iis, MAaHCOHIs, KOJia, YEPBOHE JIEPERBO.

3 TBapWH B CE30HHUX JIicax TMOMIMPEHI BUAW TMPUMATIB, TUTPH,
Jeomapy, BeaMei, KOMUTHI, B a()pUKAHCHKUX JicaxX, KpiM TOTO, JICOBI
CJIOHM, KapJuKOBI OyHBOJIM, JpiOHI JIICOBI AHTUJIONHU, KapJIUKOBUU

oeremoT, JicoBi cBHHI. JIJi1 CE30HHUX JIICIB XapaKTepHa BEJNHUKa KIJIbKICTh
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NTaxiB, 3€MHOBOJHHMX, KOMax, IUIa3yHIB. Y BoAONMax MOLIMPEH]
PI3HOMAaHITHI BHJIM 3eMHOBOJIHUX, PO, 3 TUIa3yHIB — KPOKOIUIIH.

JlicoBa miACTWIIKa MaJI0 BUpaKeHa 4epe3 MIBHJAKE il pO3KJIagaHHs.
O6unBa eramu rymidikamii TakoXX MNPOXOIATh MIBUIKO, TOMY IPYHTH
MaJIONIOTY>KHI 1 Jy)K€ HECTIWKI TPOTH epo3iid, O0COOJMBO TICHs
BUpPYOYBaHHS JIEPEBOCTaHY.

EKBATOPIAJIPHI BOJIOI'T JIICOBI EKOCUCTEMU.
TeMmneparypHuii Ta pagialiiiHUN PEXXUM IIUX JICIB OJU3BKHUM 10 €KOCUCTEM
CE30HHUX JIICIB, IPOTE MPOTITOM BChOTO POKY CIIOCTEPIraeThcs OJHAKOBA
temneparypa (26-28°C). 3HauHO pi3Killle BUpaKeHE A000BE KOJIMBAHHS
temneparypu — Ha 10-12°. CepenHs BiTHOCHA BOJIOTICTh IMOBITPSI TaKOX
piBHOMIpHa mOpoTaroM poky (70-80%), ame q000B1 KOJIMBAHHS JOCHUTH
CYTT€B1 — BACHb BOJIOTICTh MOBITPsi cTaHOBUTH 60-70%, BHOUI — 95-100%.
JomiiB Ha piBHUHI BUnagae He meHme 2000 MM 3a pik, B ropax — a0 5-7
THCSY MM. HaliTUTIOBIIIMMY € Tak 3BaHI 3€HITAJILHI JOII, K1 BUMAIal0Th B
Opyrii  monoBuHI JHA. BoHM MawoTh XapakTep CWIBHHX 3JIHB,
CYNIPOBO/IKYIOTBCS Tpo3aMu. [IpoTSaroM poky CIOCTEPIraroThCs JBa IIKH
JIOIIIB — BECHOIO 1 BOCEHHM. B 30Hax ekBaToOpiaJbHUX TPOMIYHUX JICIB
chopMoBaHa TycTa 1 MOBHOBOJHA PIUYKOBa CITKAa 3 JOCHUTH PIBHOMIPHHUM
T1IPOJIOTTYHUM PEKUMOM.

Jlo1oBi Jicu ayxe TyCTi, OararosipycHi, OaraTi 3a (pIopucTUYHUM
ckiagoM. Ha ogHOMy rekTapi Takoro Jicy OMMCYIOTh OLIbIIE BUIB, HIXK Y
bnopi €sporu. Hanpukian, Ha octpoBi KaimanTtan Bimomo He meHtne 10-
11 Tucsy BUAIB pociuH. Y BOJIOTHMX TPOIMYHUX JICaX CIOCTEPIraeThCs
Jy’)K€ BUCOKHUM BIJICOTOK €HJIEMIYHMX BHJIB. 32 BUJIOBUM (DIOPUCTUYHUM
PI3HOMAHITTSM Hai0araTHIMMH € TiBJICHHOAMEPUKAHCHhKI €KBAaTOpiaibHI
micu (O0mu3bko 40 Tuc. BuAiB). Ha mpyromy wmicii cTosith adprKaHCHKI
€KBaTOpiaJIbHI JIICK — ONMU3bKO 25 TUC. BUAIB. TiAbKH JIEpEeBHUX TMOPIT B
appUKaHCHKUX JIiCaX HAIIYY€eThCs OMM3bKO 3 THCSY, B TOMY YHUCIHI OJM3bKO

TUCSIY1 — B TIEPILIOMY SIPYCI.
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Jlicu Maroth GararosipycHy OyaoBy. BepxHiil sipyc, 110 CKIanaeTbes
3 qy’ke BHCOKHX aepeB 3aBBUIIKU 40-60 (10 80 M), CHIIBHO pO3piTKEHUH.
Hpyruii spyc yTBOpIOIOTh JepeBa 3aBBUIIKH 20 M. Lle — cyminpHui, qyxe
minbHui mosor. Hwxkuilt sipyc Bucotoro n0 10 M Takox MepeBakxHO
po3pimkenuil. Yepes ciabKy OCBITICHICTh YarapHUKOBHM Ta TpaB’SHUCTUN
Apycu Maii)ke He po3BUHYTI. [ly’ke pPO3MOBCIOUKEHUMHU € JIiaHH, SKi
JOCSITAIOTh 1HOJI 3HAYHOI TIOBXKWHU, HAaNpUKIIay mansMu-potanra (200-300
M 3aBIOBXKH). Ha KOXXHOMY JepeBI MOXKHA BHSBUTH JIECATKH BH/IIB
eni(iTiB, L€ TEPEBAXHO OpXiAei, OpoMenieBi, manopoTi. € Takox 6arato
pociuH-TIapa3uTiB. [ adprukaHCHPKUX €KBAaTOPAJIbHUX JICIB XapaKTepHl
Buau 3 poauH MemieBux, boboux, CrepkyinieBux. TUMOBUMHU € IiHHI
MOpOJId — YEPBOHE JAEPEBO (Xaiis), €OCHOBE JEPEBO, CAHTAJIOBE JIEPEBO,
ryapesi, kodeitHi nepeBa, Koja, MajibMW BUHHA 1 oJuBHa Tommo. [lif
MIOJIOTOM JIEPEB POCTYTh PI3HOMAHITHI YarapHUKH, JEPEBOBUIHI MArOpOTi,
O0ananu. bararo € mian, emigitiB. B micax IliBneHHOT AMEpUKH MOMIMPEHI
MPE/ICTABHUKU pOAuH bpomenieBux, JlenuTieBux, bob6oBux,
MymikarensHukoBux, [lasbMoBUX — Tomo. Y  BEpPXHbOMY  fpyCl
nepeBaXkaloTh MYCKaTHI JiepeBa, paliChKi TOPIXH, BUIM AMHI3I1, KacTaHbI,
Byakamya, eykcuinodopu, KaydyykoHOciB. B  cepemHboMy  sipyci
MepeBaXaroTh MNalbMU YPYKypi, KOKOCOBI TajJbMH Ta JACPEBOBHU/IHI
nanopoti. B HWKHBOMY spyci 3yCcTpiyaloTbCcs aHaHacu, OaHaHW,
MarnopoTenoAi0Hi, apoiHi, CATOBHUKH, MOHCTEPH, (DUIOJAECHIPOHH, OCTOHIT
Ta 11 pociuHu. Cepen enidiTiB HaOLIbIIE OpXIAHUX Ta OpomernieBux. B
[TliBgenHo-CximHii  A3il  JOmOBI  TPOIMYHI  JICH  TPEACTaBJICHI
JunTtepokaprnoBumMu (0 1€l POJAMHMU BIJHOCUTHCSA OUIbIIE TMOJOBUHU
BUMIB nepeB), boOGoBumu, (dikycamu, mnanpmamu, JIEpPEBOBUIHUMHU
nanoporenoniOnumu, OamOykamu, [lanmanoBumu. Cepen emidiriB
nepeBaXxarTh OpxXiJei Ta mamnopori. YacTto 3ycTpidaroThCsl pI3HOMAHITHI
pPOCIMHH-TIApA3UTH, HampHUKiIax paduesdiss 3  HAWOUIBIIOW  cepen

[TokputoHaciHHUX KBITKOMO (710 1 M B giameTpi).
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Cepen TBapuH B €KBATOPIJIbHUX Jicax MOMIMPEHI POCTUHHOIIHI
dopMu, crmoxuBauli MEpPTBOi JEpeBHHH  (TEPMITH, TapraHu), a TaKOXK
xmwkaku. TyT kuBe Oarato BHUJIB MaBI, CJIIOHU, HOCOPOTH, THUIDH,
Jeomapau, Tamipu, KabaHW, OyWBOJIM, BeAMENl, BOBKH, Pi3HOMAaHITHI
rpusyHu. CrocTepiraeTbCs BeIM4e3Ha KiIbKICTh NTaxiB, KOMax. bulbiicTh
TBapWH NPHUCTOCOBaHI JO0 ICHYBaHHS Ha TNEBHUX spycax jnepeB. Han
JICOBUM IIOJIOTOM JIITAlOTh Ta IOJIOIOThH KOMAaxOigHI M XFOKI IITaxH,
KakKaHU. Y BEPXHBOMY SIPYCI JIICY 30CEpEIKEH1 JTUCTOITHI Ta XK1 TITaxXu M
CcaBlll, B CEPEIHbOMY SIpyCl — KOMaXOiJlHI NTaxu W pykokpwii. TBapunu,
IO KUBJATHCS 3MIMIAHOKO 1KEI0, & TAKOXK XMKAKM MEPEMIIIYIOThCS MK
KpoHamu Ta IpyHTOM. HazeMHuX XpeOGeTHuX majo, 1 MepeBaKHO BEIHUKI
KOIUTHI Ta XMKaKH, 0 IX CYMPOBOKYIOTh. € TaKOX rpyna Ha3eMHHUX Ta
MIJ36MHUX TPU3YHIB 1 NTaXiB — KOMAaxOiIHMX, TPABOiJHUX Ta XIKHUX.
BuxmitouyHo — Garatoro € dayna  Oe3xpeOETHUX, NEPEBAKHO
BY3bKOCIICI[IaTI30BaHUX MIOJ0 MEBHUX KOPMOBHUX POCIHH. XapaKTEpPHUMU
€ Ha3eMHI I1 SIBKH.

3anacu Olomacu TpomiyHux JiciB ckiagatote 400-500 T1/ra,
npoayktuBHICTh — 30-50 1/ra 3a pik. l{opiunuii onag ckimanae 15-20 1/ra.

bioxiMiuHu# KpyrooOir B €KBAaTOpiadbHOMY JIIC1 BIJ3HAYAETHCS
HalOIIBIIOK IHTEHCUBHICTIO 1 HOCUTH 3aMKHYTHH Xapakrep. I[pyHT
HErNIMOOKUN, TPOIECH MiHepasi3alii onaay 1 MOBTOPHOTO IOTJIMHAHHS
MIHEpaJIbHUX CHOJIYK AyXe IHTeHCHBHI. KopeHeBi cuctemu JepeB nyxe
noBepxHeBi — 710 30 cwM.

B exBaropianpbHOMY JiCi MaiiKe HE CIOCTEPITAEThCS CE30HHICThH
PUTMIB PO3BUTKY TIPUPOAU. Y PpI3HUX BHUJIB POCIUH LBITIHHS,
IUIOZIOHOIIIEHHS, JIUCTOMAJ TOHIO BiAOyBaeThbcsi B pi3HMHA uac. lle x
CTOCYEThCS 1 TBAPHH.

JIO11I0B1 JIICH 3yCTPi4alOThCs B TPhOX T'OJIOBHUX 30HAX :
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- Oacelinn pik Amazonku 1 OpiHoko B IliBmenHit Amepuii
(Benmnue3nuit micoBuit macuB) 1 lleHTpanbHO-AMepHKaHCHKUN
MEPENINNOK;

- Oacetinu pp. Konro, Hirep 1 3am0e3i B LlentpanbHiii Ta 3axigHiii
Adpurti 1 ocTpiB Manarackap;

- Inno-Manaiiceka o61acTh Ta octpoBu bopHeo-Hosa I'Bines.

ExBaTopianbHi AOMIOBI JIICM BBaXKAIOTh JIETCHSAMHU IUTAHETH. BOoHU
Jy>K€ Bpa3jIuBi MIOA0 aHTPONOTEHHOr0 BIUTMBY. Ha MicIll 3HMIIIEHUX JIiCIB,
B pe3yibTari BUPYOOK ab0 TMOXkeX, MNPaKTUYHO MaiKe HEMOXKIUBO
CTBOPUTH CUIBCHKOTOCIOIAPCHKI Yrifis ado BIAHOBUTH Jiic. BupyOka mux
JiciB, sika Terep HaOyna BeJIMUYE3HUMX MacmTabiB, MOXe OOEpHYTHCH
r100alIbHOIO KaTtacTpooro Jis BCI€T MIaHETH.

B 30H1 ekBaTOpiaIbHO-TPOMIYHUX JIICIB HA HU3ZBKUX MYJIHMCTHX
MOPCBHKUX y30€peXOKsIX 1 B THUpPJIaX JESKUX PIYOK PO3BUHYIHCH CBOEPIIHI
1HTpa30HAJIbHI €KOCUCTEMH MPUILUIMBHO-BIAMIMBHOI cmyru — MAHI'POBI
3APOCTI. Bonu nomupeni B 6aceitHax Tuxoro Ta ATJIaHTUYHOTO OKEaHIB
BiA 32° mH. mup. g0 44° na. mup. Ile rycTi omHOSIpyCHI YyrpymnoBaHHS 3
BIYHO3EJIEHUX HEBUCOKUX JEPEB 1 KYIIIB, MPUCTOCOBAHUX JIO ICHYBAaHHS B
YMOBAaX IIOJCHHOTO 3aTOIIEHHS MOPCHKOIO BOA0K0. KpoHa HU3BKOPOCIUX
JepeB 1 KYIIIB MaHTPOBUX 3apoCTei 3HWU3Y HIOM oOpi3aHa mO JIiHIi
BEPXHBOT'O PIBHS BOJM MiJl 4ac MpUIUMBY. [1i7] yac BIATUIMBY OTOIOIOTHCS
CTOBOYpPH 1 XapakTEpHi JIJI1 MAaHTPOBUX POCIIUH XOYyJIbHI KOPEH1 Oyporo 1
oioro kombopy a0 1,5 M 3aBBUIIKK. THUMOBUMHU MpeICTaBHUKAMU
MaHTPOBHUX JIEPEB 3 XOMYJIBHUMHU KOpPEHSMHU € BUAM poay pusodopa,
Opyriepa, 1epioH. Y AESKUX POCIWH HasBHI IHUXaJbHI KOPEHI 3 YITKO
BUPAXEHUM HETaTHBHUM T€OTPOII3MOM, TOOTO Il KOPEHi, MPOHHU3YIOUH
MYJIUCTUA TPYHT, POCTYTh Bropy i 3a0e3medyroTh pociuHy KucHeM. [o
TaKUX POCJIMH BIIHOCSTHCS aBIICHIs JIIKAPChKa, COHHEpaIlisl KUCaa TOIIO.
ManrpoBi 3apocTi € MicleM ICHYBaHHs crneuu(iuHuX BHUAIB TBapuH, a

TaKOX 0CEPEIKOM PO3BUTKY MaJIbKiB HAPI3HOMAHITHIIIUX BUIIB pUO.
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BO/JHI EKCUCTEMMU

IMPICHOBOJHI EKOCUCTEMHU ABO EKOCUCTEMHA
KOHTUHEHTAJIbBHAX BOJOMM.

Ix moninsoTe Ha Tpu rpymu: 1) BOJOHMH 3i CTOSIYOIO BOJIOKO (03€pa,
CTaBKH, KaJItoX1); 2) MpOTI4HI BOJOWMHU a00 BOJOTOKHU (IKepelia, CTPYMKH,
piukm); 3) 3a00JI04YeH]1 AUISTHKH 3 PIBHEM BOJM, IO KOJIUBAETHCS MPOTATOM
PI3HHX CE30HIB a00 POKIB.

B nopiBHSHHI 3 Ha3eMHUMU W MOPCHBKHMMH €KOCHCTEMaMH,
MPICHOBOJIHI €KOCHCTEMH 3aiiMaloTh MOPIBHSHO Mally TMOBEPXHIO 3eMii,
aje ix 3HayeHHs A1 61ocdepu Ta JIOJUHM BEJIMYE3HE M BU3HauyaidbHE. B
pasi HepalioHaJbHOTO BUKOPHUCTAHHS MPICHOI BOJM, BOHA MOXKE CTaTH
OCHOBHHM JIIMITYIOUUM (PaKTOpOM JJis OaratboX BUJIB, B TOMY YMCII ¥ JJis
JIIOJTUHMU, SIK 0107I0TTYHOTO BUTY.

BOﬂOﬁMH 31 CTOAYOKO BO/OIO. Ix XuTTS 3aleXuTh Bix
IUIOLI MTOBEPXHI 1 TTMOMHU BOAOWMM, PETIOHAIBHUX KIIIMATHYHUX YMOB 1
XIMIYHOTO CKJaay BOAW. bBUIBIIICTE BOJOWM 31 CTOSYOK BOJOID B
reoJIOTIYHOMY PO3YMIHHI € MOJIOAUMHU. bBUIBIIICTh BEIMKUX — 03€p
YTBOPUJIUCh HE PaHillie JIbOJOBUKOBOIO MEPIOAy, JMIIE JEsAKl 03epa, Taki
sk baiikan, maroTh naBHImMi Bik. JKUTTS CTaBKIB TpUBa€ KiJIbKa POKIB, a
HEBEJIMKUX — 1HOAI M KiIbKa MicAliB. IIpiCHOBOJHI eKocHCTEMU
3MIHIOIOTBCS B Yaci 31 MIBHAKICTIO OUIBII-MEHII MPOMOPLINHOK 10 iX
po3Mipy 1 rnuOuHU. BupoBa pi3HOMaHITHICTH TYT HEBENMKa, 1 Oararto
CUCTEMATUYHHUX TPYN OPraHi3MiB IIUPOKO PO3MOBCIOKEHI B MEXaX LIITUX
KOHTHMHEHTIB 1 HaBITh HA PI3HUX KOHTUHEHTaX. XapaKTEPHOIO PUCOIO 03ep 1
BEJIMKUX CTaBKIB € iX uimka 30HaneHicms. Ha THI BOJOWM criocTepiraeTbes
MOCTIJOBHA 3MiHAa KOHIICHTPUYHUX 30H. beper, BHACIIIOK MOCTIHOTO
€pO31MHOTO BIUIMBY XBWJIb, CTA€ MO CYTI OOpPUBOM, OLISl MiTHIAOKS SKOTO

dbopmyeThcsi eposiiiHa Tepaca. Ha BHYTpIIHBOMY Kparo 1€l Tepacu
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BIIKJIAJIAIOTHCS 1€ ¥ HAHOCHI BIAKJIAAHW, YTBOPIOIOYH aKyMYJISITUBHY
Tepacy, BEpXHs YacTHUHA SIKO1 HE MOCTIHHO nepedyBae mij BOJOI0.

B TumoBux Bumagkax Ha JHI 03€pa PO3PI3HAIOTH MNPUOEPEKHY
nimopanvyy 30HY, J€ 3POCTalOTh BKOPIHEHI NPUOEpex)HI pPOCIUHH,
JIMHUYHY 30Hy abO0 30HY BIIKPUTOI BOAM, J€ JOMIHYE IUIAHKTOH, 1
rIIMOOKOBOIHY (nenaziuny) 30HY, € 3yCTPIYalOThCs TUIBKH Te€TEPOTPOQHU.

Jlimopanvna 30na. Po3moAin miToOpambHOT POCTUHHOCTI 3aJICKHUTh BiJ
MIMOWHM  3pOCTaHHA, (I3MYHMX BIIACTMBOCTEH CyOCTpary 1 XIMIYHOTO
CKJaAy BOJW. 3OBHIIIHIA MOSC 3alHATHI TIrpoQiIbHOK POCIUHHICTIO
(ocoku, pori3, komuin). Ha riombuni npubavu3Ho 1 M BOHU 3MIHIOIOTHCS
rigpodiTaMu, 10 IJIaBalOTh Ha IOBEPXHI BOJAM ab0 3aHypeHI y BOAY
(pnecHuku, kaOypHHK, JjataTTs). Draopa BOJIOPOCTEH mMpeacTaBicHA
3€JICHUMHU, J1IaTOMOBHMHU 1 CHHBO-3€JIECHUMU BOAOpOCTSIMH. [nubmie 3 m
3yCTPIYalOThCSA JIUIIE XapoBi BojopocTi. dayHa JITOPAJIbHOI 30HU
Haii0ararima B HEMIMOOKMX €BTPOQHUX BOJOMMAax, TYCTO BKPUTHUX
pocnuHHicTio. Ha 1 B. M 3Haxomwmm a0 4,4 THUC. MaKpPOCKOIYHUX
OoentocHux TBapuH. Cepel HUX € Taki, IO NEPECYBAIOThCA MO AHY 1
pociuHax (MOJIOCKHM, PaKOMoAiOHI, JUYMHKKA KOMax), cuasdi (ryOxw,
CYBINKH), OpraHi3MH, 110 KUBYTh, 3aPUBIINCH B HAMYJ (JTUYMHKUA JIEIKUX
KOMax, HeMaTo/I1, KJIb4acTi YEPBH).

llenaciuna 30Ha yTBOpPEHA MIHEPAIBHUMH a00 OpraHiYHUMH
BIIKJIAZaMU a8mMOXmoHHo20 (MICLIeBOr0) abo anioxmonHo2o (HAHOCHOTO)
MOXO/KeHHs. MiHepasibHI aBTOXTOHHI BIJKJIaJIA MPEACTABIICHI MTEPEBaXKHO
KaJIBIIUTOM 3 JAUKapOOHATy KajibIlifo a0 uYepemnamoK MOJIOCKIB,
CIIOJTyKaMU  3aji3a, KPEMHII Ol0JIOTIYHOTO TMOXO/KeHHS. OpraHiyHi
aBTOXTOHHI BIJKIAAM YTBOPWIMCH B pPe3yJbTaTli JKUTTEMISIIBHOCTI 1
JECTPYKIIl MeNariYHuX IUIAHKTOHHUX 1 OCHTOCHHMX OpraHi3MiB. baktepii
BIIITPAlOTh BAXJIMBY pOJb Yy 3a0€3MEUeHHI PO3KIaay 1 MiHepai3allii
pedoBuH. 3000€HTOC MENAriyHoi 30HM BKIIIOYAE€ HAMMPOCTIIINX, HEMATO,

KUTbYACTUX YEpBIB, JHYMHOK KOMax, MOJIOCKIB Ta paKomoiOHHX.
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BunoBuii ckiag OCHTOCHUX OpPTaHi3MIB y BEHKIA Mipl 3aJ€KHUTh BiJ
CE30HHUX Bapiarliil 1 BiJ HACHUYCHHS BiAKIaI1B KHCHEM.

3ona 8i0kpumoi 600u (MiMHUYHA 30HA) HACETIEHA TIAHKTOHOM, SIKUN
€ 3HaYyHO O1MHIIIMM BHJIAMHU BiJI MOPCHKOTO IUIAHKTOHY. /lnankmown — 1€
€KOJIOT14HA rpyna MIKpOOpPTaHi3MiB, 10 epeOyBarOTh B 3aBUCIIOMY CTaH1 y
TOBUII  Boau.  DITOMIIAHKTOH  MPEACTABICHUM  CHHbO-3EJICHUMH,
JIaTOMOBUMH, 3€JIEHUMH, MipO(ITOBUMH BOAOPOCTAMU 1 OaKTEpiMU;
300IJIAHKTOH — HAWIMPOCTINIMMH, PAKOIMOJIOHUMH, JTUYMHKAMHU PI3ZHHUX
rpyn Oe3xpedetHux. CkiaZ 1 YUCENbHICTh IUIAHKTOHY 3MIHIOIOTBCS B
3aJIEKHOCTI Bl CE€30HY, a010TUYHUX Ta O010TUYHUX (akTopiB. B momipHiii
30HI MAaKCUMYM IUIAaHKTOHY MpPHUMAJa€ HAa OCIHHIM 1 BECHSAHUM NEpioniu, a
MIHIMYM — Ha JIITHIA 1 3MMOBHIA.

PO3pi3HAIOTh TaKOX HelicmoH — OpPTaHi3MH, IO JOKaNi3ylThCA Ha
MOBEPXHI BOJHOI TUIBKU — JIMYUHKH KOMapiB, BOJAOMIPKH, 1HII KOMAaXH,
payku, NIesKi BOJIOPOCTI, - Ta HeKmoH — BUIbHOIUIaBaro4il opraHizmu. Lle
NepeBaXHO PHUOM, JESKI KOMaxu, PenTuiii, 3eMHOBOJHI, JEsKi CCaBIIi.
BunoBuii ckiian HEKTOHY 3aJICKUTh BiJl TUITY 03€pa i reorpadiyHOTro MicIs
po3tanryBaHHs. TUIIOBI BUaX puOM 03€p Ta CTaBKIB — OKYHb, II[yKa, TIOTBA,
KapIl, JISIIII TOIIO.

B 3B’A3Ky 3 peryyisipHUM OXOJIOJKEHHSIM 1 HarpiBaHHSIM BOJH, ii
apyu TMEePeMINIyIOThCs 1 BiIOyBaeTbes MUPKYJALis Boj. B HalrimmOmmx
o3epax NPUJAOHHI TOBII BOAM HE OXOIUTIOIOTHCS IUPKYIALIEI0, 1 TaM
YTBOPIOETHCS 3acCTiiHA 30HA 3 TOCTIMHUM XIMIYHUM CKJIaJOM Ta
TEMIEPATYPOIO.

KIIACU®DIKALIIA O3EP. Haiuacrime o3epa KIacU(pIKyIOTh 3a
KUIBKICTIO TTOKUBHUX OPTaHIYHUX PEUOBUH TOOTO 332 mpogHicmio.

1. Onicompogni o3epa — 611HI MiHEpAJIBHUM a30TOM 1 ¢ochopom. Y
BOJIl BUCOKUM BMICT PO3UMHEHOTO KHUCHIO, a BMICT CO, HeBenukuii. Bona

npo3opa, OiHa Ha >XKMBI OpraHi3mMu. 3abapBiieHHS BOAM — CHHE abo
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senmenyBate. Jlo mpOro THUMY HaleKaTh TIHOOKI oO3epa 3 MIIaHUMH
oeperamu.

2. Eempogni ozepa — Garati Ha a30T 1 pocdop. A30T MICTUTBCH Y
dopmi amiaky. UYHCENTBHICTh XMBHUX OpPraHi3MiB JyXe BHCOKa, 1 I
MPU3BOJUTH IO HEAOCTATHOCTI KUCHIO. Bosla Manonpo3opa, 3a0apBieHHS —
BiJl 3€JICHYBaTO-0yporo 10 kopuyHeBoro. HaBkojo Takux o3ep € HIMpOKI
CMYTH MPUOEPEHKHOI POCTHHHOCTI.

3. Mezompognui o3epa — € TepexiTHUM THUIIOM MK OJIro- 1
eBTpo@HUMU TunaMu. EBTpodikaiiist BII0OYyBa€ThCSI BHACIIOK PO3IIMPEHHS
MOSICIB  JIITOPAJIbHOI POCIMHHOCTI, @ TaKOX BHACHIAOK MOCTYIUICHHS
noOyTOBUX CTIYHUX BOJI, 3SMUBY IPYHTY, POCTUHHUX PEIITOK.

4. Jlucmpodghui ozepa — 11e HerIMOOKI 03epa 3 OeperaMu, MOPOCIUMU
TOphOYTBOPIOIOYOI0 POCIUHHICTIO. Boga Mamomnpo3opa, Oyporo Kojibopy
yepe3 HasiBHICTh TYMIHOBHX peuoBUH. KuceHb B JedilnTi, peakilis BOAU
KHCTIA.

IIPOTIYHI BOJIHI EKOCUCTEMHU (BOAOTOKH).
XapakTepusyloThCcsl TpbOMa BIAMIHHOCTSMHU BiJ BOJONM 31 CTOSYOIO
BOJIOIO.

1. HagBricTh Te4Uil BOAM, IO € BAXJIUBUM KOHTPOJIOIOYUM 1
JTIMITYIOYUM (HaKTOPOM.

2. IHTCHCUBHIIMI KOHTAKT 1 0OMiH MIXK BOJIOIO ¥ CYIIIEHO, 110 POOUTH
piKy a00 CTpyMOK OUTbII BIAKPUTOIO €KOCUCTEMOIO.

3. Bumia KoHUEHTpalis KUCHIO 1 pIBHOMIPHUHN HOT0 pO3MOALI MO BCii
TOBII BOaM. BiblI-MeHIT piBHOMIpHA TeMIiepaTypa BCi€i TOBIII BOIH.

Ha mpoTs3i KOHKPETHOTO BOJHOTO TIOTOKY TMEPEBAXKHO BHUILISIOTH
JIB1 30HH.

1. [Ilepexamu, TOOTO MIISHKH 3 JOCUTh MIBUAKOIO Tediero. TyT AHO
BUIbHE BlJ Hamylly il micky, TBepae. Boma uucra i mpo3opa, Oarata Ha

KHCEeHb. B 1Iiii 30HI MPOXUBAIOTH CIIEIIAI30BaHl OPraHi3MH, SKI MIITHO
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NPUKPIIUTIOIOTECA 10 cyOcTpary (JIMYMHKKA CTPYMKOBHKIB) ab0 34aTHI
TUTUCTH MPOTH Tedii ((hopep).

2. Ilneca — rmnOOKOBOAHI NUISHKY 3 TOBUIBHOIO Teui€ro. [[HO BKpuTe
HaMyJIOM Ta MICKOM, III0 YTBOPIOIOTh M’SIKUH CyOCTpart, B SIKOMY ICHYIOTh
purodi TBapuHHM. B 30HI 1IIeca ICHYIOTh Kpallll YMOBH ISl PO3BUTKY
IJIaBAIOYMX OPraHi3MiB, BOJIOPOCTEH, MIAHKTOHY M OeHTocy. Exocucrema
BEJIMKOTO IIJieca MoAiOHa A0 03€pHOI.

3a XIMIYHUM CKJIaJIOM BOJIM PIKH MOJUISIIOTH HA JIB1 TPYIIH.

1. Kapbonamni abo TBepOBOJHI pikd, mo MicTiaTh 100 %  abo
OlJIbIlIE PO3YUMHEHUX HEOPTaHIYHUX CIIONYK.

2. Xnopuoni abo M’SKOBOJHI PIKH, J€ PO3YMHEHHX PEYOBHUH
MICTUTBCS MeHIIe 25%

XiMi3M  BOAM  KapOOHAaTHUX PIK BU3HAYAETHCS  IEPEBAXKHO
BUBITPIOBAHHSAM CKEJIbHUX IOPiA, a JOMIHYIOUHMI (DakTop, 110 BHU3HAYAE
XIMI3M XJIOPUJHUX PIK — aTMOC(hEpH1 OnaIu.

st TeTMX HU3WH XapaKTepHUW TpeTi Tum pik — “wopui” abo
2YyMYCHI piKu — 3 BHUCOKOI KOHIIEHTPAIi€I0 PO3UYMHEHUX OPTraHiuHUX
pedoBHH (p. AMa30HKa Ta 1H.).

B eBpormelicbkux pikax B XOJi Teuii BiJ] BEpXiB’S JO HU3UH PIKH,
PO3PI3HSIOTH 30HU:

- 30Ha ¢hopeni (IPOXOJIOHI 1 MIBUIKI BOJIH);

- 30Ha xapiyca i 8ycaya (BoAa 3 JOCTATHHO IIBUIKOIO TEUIEIO);

- 30Ha 1awa ma kopona (Tedisl NOBUIbHA, THO BKPUTE HAMYJIOM).

Ha OeperoBux Bimkocax pidok BOAATbCS amdiOii, mTaxu, psf
ccaBiiB (000ep, Buipa, BOJSHHUM IIyp, BoAsHa Oypo3yOka). JlaHitoru
JKUBJICHHSI XapaKTepU3YIOThCs OIHICTIO XapuoBoi 0as3u [LmaHKTOH Mano
PO3BUHEHU, ajie Tedis HeCce OpraHiyHl PEIITKH, SKUMU JKHUBJSITHCS
TBapuHU (TYOKH, T1IpH, MOJIFOCKH, JINYMHKH PI3HUX Tpyn TBapuH). barato

TBapuH — BceinHi. [IpOAYKTUBHICTD PIYOK CHIIBHO KOJHMBAETHCS B
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3aJIeKHOCT] iXHIX (13UKO-XIMIYHUX OCOOMMBOCTEH. XOJOAHI OMroTpodH1
BIJIPI3KH PIUOK — MAJIOTIPOIYKTUBHI, @ €BTPO(PHI — BUCOKOTIPOAYKTHBHI.

Cepenl eKocUCTEM BOJIOTOKIB OCOOJIMBE MICIIE 3aiiMalOTh THpJia PiK,
110 PO3LIUPIOIOTECA 0 MOps. IX e Ha3uBaloTh ecmyapismu. e nepexini
30HH MK MOPCBHKOIO 1 IIPICHOIO BOJIOIO, SIKI XapaKTEePU3YIOThCS NMEBHUMHU
OCOOJIMBOCTSIMHU:

- KOJIMBAHHSM PIBHS BOJH, KOHIIEHTpAIIli COJeH;

- CKJIAJIHUM PEKUMOM Teuli;

- BEJIMKOIO KUTBKICTIO BIJKJIA/IB, OPTaHIYHUX CHOJIYK Y BO1 TOIIIO.

TyT MEWKarTh NEPEeBaXXHO MOPCHKI Ta €Kl MPICHOBOJHI BUIM,
MPUCTOCOBaHI JIO TMOCTIHHUX 3MIH COJICHOCTI. YTPYIOBAaHHS KUBUX
oprai3MiB Jy:e Oararti il pi3HOMaHITHI.

3ABFOJIOYEHI JUVIAHKHU (FOJIOTA). lle ainsHkH CyIili, o xo4a 0
YACTUHY POKY BKPHTI IPICHOIO BOJOIO; IPYHT HACHUEHHUI BOJIOIO MOCTIIHO
abo mpoTAroM OUIBIIOI YacTUHU poKy. Lle myke BIAKPUTI €KOCHCTEMH.
bosora 3aitmators npuban3Ho 2 % MOBEpXHI CyIII, alie B HUX MICTUTHCS JI0
15 % Byrnemto. Topdosuia mictare Ounbiie 20 % Byrienwo Bi Macu
rpyHTy. bomoTta BimirparoTh IyX€ BaKJIMBE 3HAYECHHS B MPUPOJI 5K
pe3epByapH BOJIOTU Ta MPUPOAHI ii GinbTpu. BoHM € miciiem 3pocTaHHs
BEJIMKOI KUIBKOCTI BUIIB POCIMH, B TOMY YHCIl ¥ PIAKICHUX, MICLIEM
MPOKMBAHHS Ta THI3AyBaHHSA BOJOIUIABHUX MTaxiB, aMdibiil, 1HIIUX
xpeOeTHUX Ta 0araTboX 0e3XpeOeTHHUX.

BonoTa kimacudikyroTh B 3aJ€XKHOCTI BijJ MEPIOJUYHOCTI KOJIMBaHb
PIiBHIB BOAM Ta MOKUBHOCTI IPYHTY. PO3p13HSIOTH:

1. Piuykosi 6onoma, po3MillleHI B TOHWKEHHSIX pelbedy 1 3ariaBax
PIYOK, B MICIIIX CTApOro pyciia piku — ctapuill. PiukoBi 0ooTa moB’si3aHi 3
plYKaMy CHCTEMOIO TTiI3EMHUX BOJI.

2. O3epni bonoma, 3’€IHaH1 3 03epaMu, CTaBKaMu a00 kaHajmaMu. BoHu
NEPIOAMYHO 3aMOBHIOIOTHCS BOOI0, KOJNU 11 PIBEHb MIJABHINYETHCS B IHX

IJIMOOKOBOIHUX BOJOMMAX.
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3. Bnacne 6onoma BUHUKAaIOTh B TOHIDKEHHSX penbedy Ta
[HIINX MICILIX 3 HEIOCTATHIM CTOKOM BOJM. B 3a1€KHOCTI BiJ IMOKUBHOCTI
IPYHTY iX MOAUISAIOTH HAa TaKi TPYIIH:

- sepxosi ab0 onicompoui boroma, B pOCIMHHOMY TTOKPHUBI
SAKUX TTaHYIOTh C(harHOBI MOXH;

- HU306i abo eympogui 6oroma — TOPOCTT BHCOKOIO
Tirpo@iIbHOIO0 POCIMHHICTIO;

- me3ompogui 6oroma — TPOMDKHMH THII MK JBOMa
nonepeaHiMi. B pOCIMHHOCTI MepeBakaroTh TIrpoQiiabHI BUIU — OCOKH,
3JIaKH, TyX1BKH TOIIIO.

[TpoMi>KHUM THIIOM MIXK JTyKaMu ¥ O0JIOTaMH € 3a00104eHi TYKU.

EKOCUCTEMMU CBITOBOI'O OKEAHY.

Okeanu 3 ix OaceliHamu 3aiimMaroTh Maibke 70 % 3eMHOI MOBEpXHI.
BoHu € Bennye3HMMHM 1 HaAWOUIBII PI3HOMAHITHUMH B O10JOTTYHOMY
BIIHOIIICHH] ekocucTeMaMu 3emii. CBITOBUI OKeaH 3acestoTh MPUOIU3HO
200 TucsY BUJIB POCIHH 1 TBAPUH, aJIe MPOBIHE 3HAUCHHS B KHUTTI OKEaAHy
MarOTh KiJIbKa THCSY BHJIIB, 110 € OCHOBHUMHM 32 010Macor0 W MPOIYKITIETO.
[Ilo6 3po3yMiTH 0coOMMBOCTI ekocucTeM CBITOBOTO OKeaHy, HEOOX1JTHO
BIJI3HAYUTH TaKi OCHOBHI XapaKTEPUCTUKU HOT0 CEpelOBUIIA:

1. I'mo6anbHICTh PO3MIpPIB 1 BEIMYE3HI TTTMOMHH, OCBOEH] JKUTTSIM.

2. besnepepBHicTbh cepenoBuilia (BCl OK€aHU 3’ €qHAH1 M1k cO0010).

3. TlocriiiHa uMpKynstyiss BoJa (HAsBHICTb CHJIBHMX BITPIB, SIKi
COpSMOBaHI MPOTSITOM BCHOIO POKY B OJHOMY HaIpsIMKY,
HasIBHICTh MIOBEPXHEBUX Ta TIIMOMHHUX TEUil).

4. TlanyBaHHS PI3HUX XBWJIb, PUILJIUBIB 1 BIATUIUBIB, [0 00YMOBITIOE
NOMITHY TEpIOAUYHICTh JKUTTS  yIPyNoBaHb, OCOOJMBO B
npuOepexHUX 30HaX.

5. ConeHictb 1 cuiibHa Oy(epHICTh BOIH.
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6. HasBHiCTh pO3UuMHEHMX OIOT€HHHX EJIEMEHTIB, SIKI € JIIMITYIOUHM
(dakTOpOM, 110 BU3HAUAE PO3MIPH MOMYJISIIIHA.

CBiTOBMI OKE€aH B CBITII Cy4YaCHUX YSBIIEHb PO3TJSIAETHCS SIK
MaKpOEKOCHCTEMa, B3a€EMO3B’s13aHa il B3aeMOOOyMOBIIeHa Te0()I3MUHUMU U
r€OXIMIYHUMU TMPOIECaMHU II100aIbHOTO MacIITaly.

3aranpHa IUIONIA OKEaHIB 1 MOPIB B 2,5 pa3u MEPEBUIILYE TEPUTOPIIO
cyuri. OkeaH14H1 BOAU BKPUBAIOTh MaikKe ¥4 MOBEPXHI 3€MHOI KyJIi [IIapoM
CEpe/IHbOI TOBIIMHU OJU3BKO 4 KM.

DIBUKO-XIMIYHI OCOBJIMBOCTI OKEAHIYHHUX BO/. 3a
CBOIMH BJIACTUBOCTSAMH, OCOOJIMBOCTSMHU PO3BUTKY JMHAMIYHMX 1 (P13HKO-
XIMIYHHUX TIPOIIECIB OKEaHIYHI BOJW KOPIHHUM YHMHOM BIJIPI3HSIOTHCS BiJ
KOHTUHEHTAJbHUX BOJ 3arajlbHOI0 MAacol 1 TOBIIMHOIO OKeaHoc(epH;
BUIMM BMICTOM pO3UYMHEHUX coyied (B cepenubomy 35 1 Ha 1 1)
BIIOPIBHSAHHI 3 KOHTHHEHTAJIBHUMH BOJIOMMaMHU, JI€ COJICHICTh CTAHOBUTH
3BHYAMHO MEHIIE HDK 1-2 T Ha J, a TAaKOX BIJTHOCHOIO CTAJICTIO COJIEBOTO
CKJIany.

[TinBumeHni BMICT cojiel 301IbIIy€e NIIIBHICTh OKeaHIYHuX Boa. [Ipu
cosieHocTi 35 T/1 Touka 3amep3aHHS Boau aopiBHIOE —1,9°C, a Touka
HaiBumoi mutbHOCTI —3,5°C. OTXe, YyTBOPEHHS KpPWUTH, Ha BIIAMIHY BiJ
NPICHUX BOJIONM, TYT TOYMHAETHCS 3HAYHO IIBUIIIC HIK JTOCATHCHHS
BOJIOI0 HAWOUIBINIOI HIUTHHOCTI. B 3B’S13Ky 3 1IUuM, B OKeaHaX BEPTHUKAIbHE
MepeMIIlieHHsT BOJIM Jocsrae Oynb-skoi rmuOunu. Ie cnpusie 30araueHHIo
KHCHEM HaWTIMONIMX IapiB, OKHUCICHHIO OpPraHIYHUX 1 HEOpraHIYHUX
PEYOBHH Yy MPUOHHOMY IIIapi 1 B JOHHUX BIAKJIaaX. [HAKIIE )KUTTS MOTJIO
0 ICHyBaTH JIMILIE Y BEPXHIX IIapax BOAU. AKTUBHE NEpPEMIIIyBaHHS BOJ
okeaHoc(epH MPU3BOAUTH JI0 TOTO, IO B IUIaHETApHUUM OOMIH PEYOBHH 1
eHeprii BXOAWTH BCS TOBIIA BOJ. Uepe3 BeMWYE3HYy Macy BOJH, TEIUIa,
PO3YMHEHUX Ta3iB, MIHEPAJbHUX Ta OPraHIYHUX CIOJIYK OKeaHocdepa

peryiioe TIOOANbHUI KpyrooOir pedoBwH Ta eHeprii. [lormuHaroum um
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BUJIIJISIFOYN TETII0, BOJIOTY Ta ra30moai0HI pedYOBUHU, OKeaHOC(epa CIpHsie
HiATPUMAHHIO JUHAMIYHOI PIBHOBArd B MPUPOI.
Ha nni CBiTOBOrO OK€aHy 3AIMCHIOEThCS HarpoMapKeHHs 1
NEPETBOPEHHS BEJIMYE3HOT MacH MIHEpalIbHHX 1 OpPraHIYHUX PEYOBHH,
TOMY T'€0JIOTIYHI W TeoXiMIUHI MPOIECH, IO MPOTIKAIOTh B OKeaHax 1
MOPSIX, BUSIBJISIFOTh YK€ CUJIILHUM BILIUB HA BCIO 3€MHY KODY.
30HYBAHHA CBITOBOI'O OKEAHY. Y OynoBi ana CBITOBOTrO
OKE€aHy YITKO BUJILISIOTH TPU OCHOBHI1 YACTUHH:
1. [Tpubepexne MIJIKOBOZI, AKE HAa3UBAETHCS
KOHMUHEHMATbHUM wlebg)om, - e TIIBOAHE MPOJOBKEHHS
MaTepHKa.

2. [lepexinHa 30Ha BiJ NPUOEPEKHOTO MIIKOBOIJS O BEJIUKHUX
TNIUOWH — MAmepuKo8Uuti CXuJ.

3. OcHoBHa r1TMO0KOBOIHA YacTUHA — 10ice C8imo6oco oKeamy.

KOHTHUHEHTAJIbHUNW LHIEJIb®. 3a HUKHIO MEXY
KOHTHHEHTAJBHOTO IeNnb(a NpuiiMaroTh Ty AUISHKY, JI€ BIAMIYA€ThCS
pi3ke 30UIbIICHHS KyTa HaxWiy JHa, 0 CBIIYUTH PO Mepexin A0
MaTepukoBoro cxwmiy. [lepeBaxkHO 3a Mexy npuiiMaroTh BiAMITKY 200 M
rmubunu. [llupuna mensdy HEBenwKa, B CepeHHOMY BOHA CTAaHOBHUTH
npubam3Ho 70 kM. 3aranpHa IUIONIA, SIKY 3aliMalOTh KOHTHMHEHTAJbHI
menbhu, cknamae 7,6 % Bciei ekBaTopii CBITOBOTO OKEaHy.

MinkoBogHa 30HAa KOHTHHEHTAJIBHOTO  IIeNb(y  HA3HBAETHCS
npubepedxcnoro abo HepuuHow 30HOI, a 30Ha Oepera MiX BIIMITKaMH
BUCOKOI M HU3bKO1 BOJU — 30HOI0 npuniugy abo J1imopansHoio 30HOI0.

XKutta B OKeaHl 30cepemkeHO MoOJIu3y OeperiB, /1€ € CHPUSTIUBI
YMOBU i kuBJieHHS. Hi B sSIKOMy 1HIIIOMY MicCIli, HaBiTh B JOIIOBUX
TPOIIYHHUX JIICaX, HEMA€ TaKOi PI3HOMAHITHOCTI KUTTSA. TyT MPUCYTHI TaKi
€KOJIOT1YH1 TPYNH OPTraHi3MiB:

1. @imo- i 300nrankmon. DITOIIAHKTOH TIPENICTABICHUN

MIKPOCKOTIIYHUMH CHHBO-3€JICHUMH, 3€JICHUMH, J1aTOMOBUMHU Ta iH.
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BOJOPOCTSAMU. 3HAUHY YAaCTHHY 300MJIAHKTOHY CKJIaJa€ MEPOIUIaHKTOH
(ce3onHUi TUTAaHKTOH). BiH mpencraBieHWi TeEIariyHUMH JIMYUHKAMH
JIOHHUX OpraHi3MiB (KpaOiB, MOPCHKHX UY€pBIB, MOJIOCKIB). TyT € Takoxk
pakonoioHi, MaJbKu pud TOLIO.

2. Dimobenmoc CKIANAETHCA 3 MNPHUKPIICHUX BOJOPOCTEH —
OypuX, 4YEpBOHHMX, PIIAIIE 3€JeHUX 1 MIKPOCKOIIYHUX J1aTOMOBUX.
3006enmoc cKiIamaeThcss 3 JBOX KOMMIOHEHTIB. [lo-meprme, — 11e
OpraHi3MH, Kl )KUBYTb Ha IMOBEPXHI JHA, IPUKPIMUBIIKNCH 10 HHOTO 200
BUIBHO TIEPECYBalOYUCh MO CcyOcTpary (enigpayna); mo-npyre, - 1e
OpraHi3MH, sIKI >KMBYTh 3apUBIIHCH B CyOcTpaT, OyIaylOThb TpPYOKH uu
Hopu (iHgayna). Arperariii OEHTOCY pPO3MIIIYIOTECA Y BUTIIANI Tak
3BaHUX ‘‘TapanenbHUX’ JIOHHUX YrpylnoBaHb . BOHHM poO3MilIyIOTh
napajiebHO 10 Oepera 1 po3MOAUIAIOTECS B 3aJI€KHOCTI Bl MTUOUHU. Y
3000€HTOCI OCOOJIMBO 0OaraTo MOJIOCKIB — MiJlli, yCTpHIIl, JIAHTYCTH,
OMapH TOIO, KUIITKOBOMIOPOXKHUHHI, pAKOMO10H1, YEPBHU.

3. Hexmon (akTHBHO TUTaBaro4l OpraHi3MH) — puUOH, TOJIOBOHOTI
MOJIIOCKH, JAesiki ccaBlil (JacToHOri, kuTomojiOHi) Haitbinbury wmacy
CKJIaJIafOTh pUOM. Y CKJIaJi OKEaHIYHOTO HEKTOHY iX BiJIOMO OJIM3bKO 15
TcAd BUIB. Ix Giomaca ckmamae 80-85 % Bciei Giomacu HekToHy. Ha
IPYroMy MiICLI CTOSITh TOJOBOHOIT Mojtocku — 600 BumiB 1 15 % 3a
O6iomacor, Ha TpeTboMy Micii — ccabii (npuommusHo 100 BumiB 1 He
oinbimie 5 % Oiomacu). Bce mpommciioBe pubanbCTBO CBITY Maiike
MOBHICTIO 30Cepe/KeHe B 00JIaCTI KOHTHHEHTAJIBHOTO MIelbdy, abo
mo0JM3y HBOTO, OCOOJIMBO B palloOHaX MIAHATTS TIMOWHHUX XOJIOJHHUX
BoJ (paiioHu amnBeniHry). OCHOBY MPOMHUCIOBOTO PUOATbCTBA CKIAAA0Th
MOPIBHSHO He0araTo MPOMHUCIOBUX BHIIB PUO — aHUOYC, OCEINEIeIb,
capauHa, kam0ana, majiTyc, TyHelb Tomlo. Tenep, mpoTe, BXKe MPOMIIOB
MK CBITOBUX BWJIOBIB puUOU, B OUIBIIOCTI PalOHIB CHOCTEPIra€eThCs

nepeBmwsioB. Tomy B MailOyTHOMY, OYEBUAHO, BIAOYIEThCSA MEpexia Ha
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MapuKyiIbTypy (puOHI TocmogapcTBa B 3aMKHYTHX MOPCHKHX 3ajMBax 1
JIMMaHax).

JIMMAHHW — wnamiB3aMKHYTI NOpuOEpeKHI BOJOWMH, IO BIJIBHO
3’€lHaHI 3 BIAKPUTUM MOpeM. TakuMm 4YHHOM, JHUMaH TNepedyBae mia
CWJIbHUM BILJTMBOM IMPUIUIMBIB, @ MOPChKA BOJIA 3MIIIaHA 3 MPICHOIO BOJOIO
MaTEpPUKOBOT0 CTOKY. X04a JIUIMaHH € MePEXiTHUMH 30HaMHU M1 MPICHUMHU
I MOpPCHKMMHU BOJOHWMamu, mpote Oarato ix ¢i3uyHUX 1 O10JOTIYHHX
0COOJIMBOCTEM 30BCIM yHIKalbHI. 3 TOYKH 30py TeoMopdoJIorii,
PO3PI3HSAIOTH 4-5 TUIIIB JIMMaHIB:

1. 3arorieHi pIlYKoBl AOJUHU B Tupil piku (/IHICTpOBCHKHIA.
JIHITTPOBCHKUIA TUMAHU );

2. JIumaru Tumy diopais — rauboki, U-moxi6ri BuiMku Gepera,
CTBOPEHI JIsUTbHICTIO IboAoBUKIB (HopBeris, Anscka);

3. Jlumanu oOMexeH1 MiTuHaMu abo Oap’€pHUMH OCTPOBAMH.
Bouu mig yac mpUIUIMBIB 3alOBHIOIOTHCS MOPCHKOIO BOJIOIO, a Mij 4ac
BIJIIUIMBIB — YaCTKOBO OOCHUXAIOTh;

4, Jlumanu, yTBOpPEHI BHACIIAOK TEKTOHIYHMX [MPOIECIB —
MpOCiIaHHd 3eMHOi Kopu 1 YyTBOpeHHs OeperoBux BuimMok (CaH-
®dpaHIKCKO).

JlumaHu XapaKTepU3YIOThCS NEIKUMHI BOKIMBUMHU OCOOTMBOCTAMH, SIKi
CJIy>KaTh OCHOBOIO ISl iX BUJALJICHHS SIK €KOCUCTEMH.

1. BoHu nmepeBaXHO BUCOKONPOIYKTHBHI, XapaKTEPHU3YHOThCA

BEJTUKUM BMICTOM (ocopy 1 IHIMX OI0OT€HHUX €JIEMEHTIB.

2. Bucoka akTuBHICTH aBTOTPO(IB TPHOX THUIIB — MAaKpohiTH (BHUIII
pociuHu), (iToOeHTOC, (DITOMIAHKTOH, SKI KPYIriaud pik
3a0€3MeuyI0Th KUBIICHHS TeTEPOTPOPIB.

3. Jlumanu ciy>kaTh MICIIEM BIATOAIBII MOJIOJI 0araTbOX MOPCHKUX
MIPOMUCIIOBUX pUO Ta paKomoIiI0HUX

MATEPHUKOBHH CXHJI. 1le mizBogHA OCHOBAa MaTEpHKiB. 3a HOTO

HUKHIO MEXY IPUIMAIOTh T€ MiCIIe, JIe PI13KO 3MIHIOETHCS KyT HAXHITy JIHA:
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BiJl BEJIMKUX 3HAYCHh MATEPUKOBOTO CXWIY /10 HEBWJIMKUX KYTIB HAXUITY
noxa. Takuii mepenaoM BinOyBaeThcs Ha TuOUHI mpubau3zno 3000 MeTpis.
[[IuprHa MaTepUKOBOTO CXHIIYy B CEpeIHbOMY Onu3bKa 10 90 kM.

MaTtepukoBUl CXHII MOXKE OyTH T'€OJIOTIYHO Ta CEMCMIUYHO aKTHBHOIO
30HOI0, Iepepi3aHOl0 KaHbHOHAMU 1 K0JI0O0OAMH, BOHA TIITAEThCS Mii
M1JIBOJIHOI €po3ii Ta 0OBaIIB.

ObBJIACTh OKEAHIYHUX [JIMBUH ABO JIO)KE CBITOBOIO
OKEAHY. 3aiimae 77% 3aranpHoi 1ionii CBITOBOTO OKeaHy 1 Maiixke
MOJIOBUHY MOBEPXHI MJIAHETU. 3HAXOJUTHCA HA MIIMOMHI BIJ 2 10 5 TUCSY
M. Jloxke okeaHy mepepizaroTh BIAJUHU, TTUOMHA SIKUX J0CATaE 6 TUCSIY M.
Jloxxe GaraTopaszoBo MepecikaeTbes XpedTamu it moporamu. Jleski xpeOTu €
BEJIMYE3HUMHU MiJBOJHUMH TIPCHKUMH CHUCTEMaMHU, 3HAYHO OLIBIIMMH 3a
CBOIMHU pO3MipaMH BiJl TIpChKUX MacuBiB cyii. [{i xpeOTu po3ramioBadi, B
OCHOBHOMY, B MEpHUIIaIbHOMY HaIpsIMKY 1 JIIJISATh BCl OKEaHW Ha JIBi, a
Tuxuil okeaH — Ha TpuU TIMOOKOBOJHI YacTUHHU. BBakaeTbcd, IO
CEpEIMHHOOKEAHChKI XpeOTH 3aJUIIWIMCh MICIsS TOTO, SIK PO3IUIUIKUCH
KOHTHHEHTH, 110 KOJMCh CTAHOBIIIHA €JUHE ITiJIE.

OO6nacTh OKEaHIYHUX TTUOMH — BEJMYE3HA E€KOJIOTIYHA reTepoTpodHa
cuctema. llepBuHHE [ KEpelno €Heprii po3MillleHe 3HA4YHO BHIIIE.
['erepoTpodu KUBAATHCSA NPOAYKTaAMU IECTPYKIIi OpraHi3MiB, sIK1 )KUBYTh
y BEPXHIX IIIapax BOJH. 3a KUIBKICTIO CBITJA, IO IPOHUKAE B TOBIIY BOJIH,
OKE€aH MIiJIPO3/ISAI0Th Ha JIBI TOPU30HTAIBHI 30HH — BEPXHIO eyihomuumy
a00 30HY nep8uHHOi NPoJYKYii 1 HUXKHIO aghomuuny abo eemepompogny. B
MPO30pUX BOJAX OKEeaHIYHOi 00jacTi eypoThdHa, TOOTO OCBITJIEHA 30HA
nocsirae 100-200 M rmuOuHu, a B OUIBII MYTHUX 1 OaraTiiux Ha OpPraHiKy
npubepexHux Bojax — He Outbiie 30 M. AdoTruuHa HEOCBITIICHA 30HA, IO
MPOCTATAETHCSA JI0 BEIWYE3HUX TJIMOWH, XapaKTEePU3YEThCS BiICYTHICTIO
dboTtocunte3y. Bona 3acenena BUKIIOYHO rereporpodamu. J[Bi TpeTHHH
OioMacu okeaHy 3ocepemxkeHo y BepxHix 500 merpax. [Ipuuomy TBapunu

’KUBYTh HI)KUE BiJl POCIIUH.
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UYepes HU3BbKY KOHIICHTpAIil0 OIOTEHHUX €JIEMEHTIB y eyhOoTHUHiN
30HI OLTBINIA YacCTWHA BIJKPUTOTO OKEaHy € Ol0JIOTIYHOI0 TyCTEJelo, B
MOPIBHSHHI 3 MPUOEPEKHUMH 30HAMH, JTUMaHaMH, KOPAJIOBUMHU pudamu.
ApPKTHYHI ¥ aHTApPKTUYHI BOJAW 3HAYHO MPOMYKTHBHIII Bl BOJ CEPEIHIX
IIMPOT, B 3B’SI3KY 3 UMM B IOJSIPHUX O0JIACTSX JKMBE BEIMKA KUTbKICTh PO,
KUTOMNOII0HKX, JTJACTOHOTUX TOIIIO.

OCHOBY JIAHIIOTIB JKWBIICHHA Y BIAKPUTHX MOPCBKHX BOJIAx
CTAHOBUTH MIKpOniaHkmoH. JIo HbOTO BITHOCSTH MIKpOOpPTaHi3MH, SIK1 HE
3aTPUMYIOTHCS Y TJIAHKTOHHUX CITKax, 3p00JICHUX 3 HEHJIOHY UM IIOBKOBOT

TKaHUHU. PO3pI3HAIOTE asémompognuii niawkmown (QimoniaHkmon) —

PI3HOMAHITHI MIKPOCKOIIIYHI BOJOPOCTI — CHHBO-3€J€HI, 3€JIeHl; 1
eemepompouull  NJI0AHKMOH (300n1aHKmoH) — Oakrtepii, Oe30apBHI
bnarensaty, 1HII ~ HaWOpocTiun.  Makponnawkmon ——  CYKYIHICTb

MIKpOOPTaHi3MiB, IO 3aTPUMYETHCS TIAHKTOHHUMHU CITKaMH, YTBOPECHHI
J11aTOMOBUMU BOJOPOCTSIMH, JiHO(IarensaTaMu, IpiOHUMH
paKomno iOHUMH.

3B’s30k MK aBTOTpopamu 1 rereporpodamMu  3a0e3MeuyeThCst
JETPUTOM — Y BUTJISIIL 3aBUCIIUX 1 POZUYMHEHUX OPTaHIYHUX CIOJIYK.

[[1aHKTOH € OCHOBOIO JKMBJICHHS HEKTOHY — BUIHHOIUIABAIOUMX
OpraHi3MmiB, SKUX Yy BIIKPUTOMY OKEaHI 3HAYHO MEHILIE, HDK Yy 30HI
KOHTHUHEHTAJIbHOTO LIeNb(y.

I'muGokoBoaHa ayHa Bi3HAYAETHCS AY>KE€ BUCOKHUM PI3HOMAHITTAM 1
aJlanTallie€ro 10 BHCOKOIO THUCKY W MOBHOI TeMmpsiBU. BusiBneno, mo y
rTMOOKOBOJHUX OKEAaHIYHUX BIJAKIAAaX ICHYE 3HA4YHO OB BHIIB
TBapuH (1H(ayHa) HIK y JOHHUX BIJIKJIaJaX KOHTUHEHTAJIBHOTO LIETbQY,
XO0ua IITBHICTh HaceleHHs (Ha 1 KB. M) B TJIMOOKOBOJHMUX 30HAX 3HAYHO
HUK4a. CHOCTEpITAEThCS PO3PIIKEHICT, TBAPUH, sIKA TOEIHYETHCS 3 iX
BHCOKOIO BHUOBOIO PI3HOMaHITHICTIO. Ha Beamkux riambuHax Majio ikl 1
TPaIUISIEThCSI BOHA PIIKO, ajie TIIMOOKOBOJAHI MEMIKaHIl T00pe aganToBaHi

A0 TaKUX YMOB.
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['mubokoBoaHi pubu MarTh Kypilo3Huil Burmsan. Jleski 3 Hux
CBITATHCS (pUOH-TIAMIIH ), B 1HIIMX CBITATHCS KIHIl PYXJIUBUX MPOMEHIB, K1
CIyXaTb Ui MpuBaONeHHs 3700u4l (puOu-aHrenu);, y Oaratbox —
BEJIMYE3HI POTH 1 BOHU MOXYTh MOTJIMHATH 310019 OLIBIIY BiJ] HUX CAMHX

(puba-ragroka, XayJion).
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YPBOEKOCUCTEMMU

CrannaptHa ypOaHizoBaHa TEPUTOPIs (MICTO), OCOOJIUBO MIPOMHUCIIOBE
— 1me rereporpodHa ab0 HEMOBHA EKOCHCTEMa, IO OTPUMYE EHEPTilo,
YKUBJICHHS, BOJY, BOJOKHHUCTI MaTeplaJii Ta IHIIl PEYOBMHM 3 BEIMKUX
IJIOI 1Mo3a Horo mexxamu. Bing npupoaHoi rerepoTpodHOi CUCTEMH MICTO
BIJIPI3HSIETHCS TAKUMHU O3HAKAMMU:

1. 3HaYHO I1HTEHCUBHIIIUM METabOJII3MOM B PpO3paxyHKy Ha
OJIMHULIIO TUIONII, JII1 YOr0 HEOOXITHUW BEJIMKHUI MPUTIK KOHUEHTPOBAHOI
€Heprii 330BHI (Tenep, rOJOBHUM YWHOM, Y BUIJISAI HNAJIMBHUX KOPUCHUX
KOTaJINH);

2. Benmukumu mnotpebamMu B MOCTYIUIEHHI PEYOBUH  330BHI,
HaIpUKIJIaJ METaJiB, HE TIILKH IS MATPUMAHHS KUTTS, ajie ¥ 11 ToTped
MIPOMUCIIOBOCTI, TOOYTY TOIIIO;

3. binbll MOTY>KHUM 1 TOKCMYHMM MOTOKOM B1JXOJIB, 0arato 3
AKUX — CHHTETHYHI CIIOJIYKH, 3HAYHO TOKCHUYHINII  HDK MPUPOJIHA
CUPOBHHA, 3 SIKOT BOHU OTPUMAHI.

Tenep OuIbIIICT MICT MalTh IIUPOKHN “3enmeHud mosc” abdo
BKJIIOYAIOTh B ceOe aBTOTpO(HUI KOMIIOHEHT — MapKH, CKBEpHU, JEpeBa,
ra3oHu M KJiymMOu, cTaBkU i o3epa. OpraHiuHa NpoOAYKIlisl IIbOTO 3€JIEHOT0
KOMITOHEHTY HE BIIrpae MoMiTHOT poJii Y OCTavyaHH1 JIIOJEH 1 MEXaHI13MiB
OpraHIYHUMH PEYOBHMHAMHU M €HEpri€lo, ajieé € CepeAOBUILNEM ICHYBAaHHS 1
JUKEpeNIoM DK 11 MICBKMX TBAapMH — MTaxiB, [JEIKUX TPU3YHIB,
36MHOBOJIHUX, KOMaxX Ta 1HIMX 0e3xpebeTHnx. B micTax € Takox Belvka
rpyna TBapHH, sIKi JKUBJISATHCS XapUOBUMH BiAXOAaMU JIFOACH 1 MpOAYKTaMHU
iX Xap4yBaHHS — TPU3YHH, TAPTaHH, Kl ITAXH.

JIronu Ta MexaHi3MH MOBHICTIO 3aJIeXHI1 BiJ] MOCTYIUICHHS 1K1, €HEeprii
Ta IHIIMX MAaTepiaJliB 330BHI a TaKOX, IMEBHOI MipOI0, BiJ] BYACHOTO
BUJAJIEHHS BIAXOMIB. 3€J€Hl HACaKEHHS MiICTa MAlOTh €CTETUYHE 1

pereauiﬁHe SHAYCHHsA aJIC BUMArarOTb BUCOKHMX CHCPICTHUYHHUX Ta THIITNX
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BUTpAT 3a AorsiioM. Hampukian, mipaxoBaHo, 110 MOPIYHI €HePreTHIHI
JoTarii i ra3ony (mparisd, OeH3uH, 70OpuBa) MPUOIU3HO TaKi XK, SK IS
BUPOIIEHHS BPOXKaI0 KYKYPY/A31 Ha TaKii caMiil TUTOII].

Micta pocTyThb 3HAYHO IIBUJIIE HDK 3arajbHa YHCEIbHICTh
HaceJIeHHs, HaBiTh B KpaiHaX, M0 po3BUBaIOThCA. [lnoma cymi, 3aitHsaTa
MICTaMH, B PI3HHUX pailoHax cBITy ckiaaae 1-5 %. Alie MicTa BIUIMBAIOTh Ha
BEJIMKI TUJIONII 11032 CBOEIO TEPUTOPIEI0: HA BOJOTOKH, JIicH, mmoust. 1o cyri,
BEJIMYE3HI MIIONI 3eMHOI KyJIi MPaIol0Th Ha 1l TeTepoTPOPHI €KOCUCTEMHU
abo mepeOyBarOTh MiJ iX BIUIMBOM. BIUmMB Moxe OyTH npsamMum ado
ornocepenkoBaHuM. Hampukman, MICTO MOKe BIUIMHYTH Ha JIC 4epes
BUKHJIM T'a30M0/110HUX PEYOBUH, a0 OMOCEPEAKOBAHO, BUMAralouu sKOiCh
IIEBHOI TOPOJU JIEPEB.

CnoxuBaHHsS €Heprii B MICTax HAJ3BUYaiHO 1HTeHCHBHE. OjuH
reKTap MiCTa CIOKMBA€ €HEpPrii B KiJbKa pa3 OLIbIIE HDK Taka K IUIOIIa
CUIbCHKOI MICLIEBOCTI. B pe3ynbrari (yHKIIOHYBAaHHS MICTa YTBOPIOETHCS
TEIJI0, TWJI, 1HII PEYOBUHHU, SIK1 3a0pyIHIOIOTH MOBITPS 1 3MIHIOIOTH KJIiMaT
MICTa, B MOPIBHSHHI 3 HABKOJMILHIMH TEpUTOpisIMU. B MicTax Tteruiimie,
Oulbllle TyMaHiB, MpSIKH, MEHIIE COHSYHOro cBiTa. Po30ymoBa Mmict
MPU3BOJUTH JI0 €po3ii IpyHTIB. MicTa cepiO3HO BIUIMBAIOTH Ha BCHO
6iocdepy, BUKHIAIOUYN Y BEIMYE3HUX KITBKOCTSIX BYTJIEKUCIHUM Ta3, OKCUIU
CIpKH, a30Ty TOIIIO.

Takum 4MHOM, 3 TOYKH 30pYy €KOJIOTli, CydyacHE MICTO — 1€ Mapa3uT
CBOTO CITBCHKOTO Ta TPUPOJHOTO OTOUYCHHs, SKHH HE BUPOONIe 1Ky Ta
IHIIIl OpraHivHl CMOJYKH, 3a0pyIHIOE TOBITPS, BUKUAAIOYHM B HBOTO
BEJMYE3H1 00’ €MHU LIKIJIMBUX PEUOBHH, 1 HE TOBEPTAE B KPYrooOir Boy Ta
HEOpraHiuHl CHOJyKH. Benuue3Hi KUIBKOCTI BOAUM  O€3MOBOPOTHO
BUJTyYalOThCSl 3 TOBEPXHEBUX 1 mim3eMHuX kepen. Kpim Toro, Tymm

CKHMJIAIOTHCS PI3HOMAHITHI BIJIXOJIH.

AI'POEKOCUCTEMM.
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CiTbCBKOTOCTIONNAPCHKI €KOCHUCTEMHU, SK 1 MICTa, 3ajeXaTh B CBOIX
CHEpPreTHYHUX TOoTpedax BiJ paloHIB, BIAAUICHWX B HUX, a BIAXOIU
CUICHKOTOCIIOAAPCHKOTO  BUPOOHMIITBA TEX MOXKYTh BIUIMBAaTH Ha
BiIieH1 paiionu (Hanpukman, JJIT).

B nmopiBHsHHI 3 ypOocucTeMaMH, 3HA4YHO OLIbIIy YacTUHY
arpoOeKOCHCTEM 3aiMaroTh aBTOTPO(]H, ajie BOHW MarOTh TPHU BiAMIHHOCTI
BiJl IPUPOJHUX EKOCHUCTEM, SIKI (PYHKIIOHYIOTh 32 PAaXyHOK COHSYHOTO
CBITJIA!

1. arpOEKOCUCTEMU  OTPUMYIOTH  JIONMOMDKHY  €HEpriio,  1I0
3HAXOAMTHCS IMiJT KOHTPOJIEM JIFOJAWHH — Y BUTIISAII M SI30BOi CHIIHA JTFOJUHU
4YM TBapHH, TOOPUB, OTPYTOXIMIKATIB, CLTLCHKOTOCIOIAPCHKUX MEXaHI13MiB,
IO MPAITIOIOTh Ha MAIbHOMY, BOJIU JUTSI 3POIITYBaHHS TOIIIO;

2. PI3HOMAaHITHICTh OpPraHi3MiB B arpOEKOCUCTEMI PI3KO 3HMKEHA B
pe3ynbTaTi JIIOACHKOT MIsUIBHOCTI (JIFOJAMHA MparHe J0 MOHOJOMIHAHTHOCTI
C/T KynbTyp, 100 OTpUMATH MaKCUMaJbHUN BHUXIJ SKOro-HEOYIb
IPOLYKTY);

3. JOMIHYIOUl BHUAM POCIAMH 1 TBAapUH B arpoeKkocHucTeMax
MJUISITal0Th HE MPUPOIHOMY, a MITYYHOMY 1000py. BiH crnpsMoBanumii Ha
I1JIBUIIICHHS ITPOYKTUBHOCTI HE €KOCHCTEMH B IIIJIOMY, 2 OKPEMOTO BH]TY.

[Ipu cimbCbKOrocnoapchKkOMy BUPOOHMIITBI CIIOCTEPITAIOTHCS BTPATU
— epo3isd IPYHTIB, iX 3a0pyaHEHHS Yepe3 BHECEHHS MECTUIMIIB, TOOpHB, a
TaKOX iX MepeHeCeHHs Y BOJONMHU, MiBUIIEHA YyTIUBICTh EKOCHCTEMH JI0
3MIH IIOTOH, IIIKIHUKIB.

[Tin pummo cboromHi BinBeneno mnpubmuzno 10 % cymi — me, B
OCHOBHOMY, KOJIMIIHI CTENH, Mpepii, JICHM, B MEHIUINA MIpl — mycTeni u
o6onmora. Ille 20 % cymi 3aiimMaloTh TACOBUINA, NPU3HAYCHI IS
BUPOIIYBaHHS TBAPUHHOI MpoaykKiii. KpiM Toro, 3HauHI oMl 3aiiMaroTh
CIHOKOCH, 0  TaKOX  CIyXaTh  KOPMOBOWO  0a3zo0 A

CiHBCBKOFOCHOI[apCBKI/IX TBapHH.
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BBakaeTncs, 1110 HA CHOTOJIHI BC1 HAMKpAIIl IPYHTH BXX€ BIABEACHI IiJ
¢/t yrigas. BukopuctanHs iHIIUX YTiAb BUMarae OUIbIIMX BUTPAT 1 TOMY
MaJjiopeHTadeIbHe.

ArpoekocucTeMu MOAUTSIIOTh Ha Bl TPYIH:

1. Aepoexocucmemu OoindycmpianvHo2o nepiody — caMoOJIOCTaTHI, 3
BUKOPUCTAHHSAM J0JATKOBOI €HEprii y BUTIISI1 M’ SI30BUX 3YCHJIb JIIOJUHU 1
TBapuH. [Iponmykiis 1UX arpoeKOCUCTEM BUKOPUCTOBYETHCS  JJIA
XapuyBaHHS CIM’i BJIACHHMKIB 1 JUIA MPOAaXy YW OOMIHY Ha MICIEBOMY
punky. Hagite cboromni 60 % puuil oOpoOaseTbCs MOIHAYCTpladbHUM
cnocoOoM, NpUYOMy OuIbllla YacTUHA Yrib NpHUMNAJAa€e HA KpaiHUu 3
BHUCOKOIO YHUCENIBHICTIO HaceneHHs (kpainu A3ii, Adpuxu, I[liBneHHOI
AMepurKH, 10 PO3BUBAIOTHCA). B 3aexHOCTI BiJ MICHEBUX IPYHTOBHX,
BOJIHUX, KIIIMATUYHUX YMOB, TaKl arpOEKOCUCTEMHU MOXKYTh OyTH:

- meapunHuybkumy (B apUIMHUX Ta HAMIBapUIHUX pErioHax —
caBaHax, Mpepisix, Mmamrmacax TOINO), 10 CHEHIaTI3yIOThCSI Ha PO3BEACHHI
BEJIUKOI poraToi Xy100u 1 BUKOPUCTaHH1 POYKTIB TBAPUHHUIITBA;

- Kouosumu abo niOCiYHO-80CHEe8UMU 3eMIAEPOOHUMU  CUCEeMAaMU
(MpaKkTUKYIOThCA B JIICOBHX pailoHax TpomikiB). [licis po3uuineHHs
JIJISTHOK JIICY 1 CITAJICHHS JIEPEeBHUX 3aJMINKIB Ha TEBHIM IUIONII KiTbKa
POKIB BUPOLLYIOTCS C/T KYJIbTYPH, IOKH IPYHT HE BUCHAKUTHCS. [l0TiM 1151
JUJISTHKA 3QJIUIIAETHCS 1 BIIOYBAETHCSI IPUPOIHE BITHOBIICHHS JIICY.

- 3anueni Ta 1HIII TOCTIAHI HEMEXaHI30BaHI CUCTEMH, HAIPHUKIIA[
JUIsL BUPOLIYBaHHSA pHUCYy. Taki Yrifas CTBOPIOIOTBCA B MICISIX, J€
BiI0yBAIOTHCS TOCTINHI CE30HHI MAaBOJKH (HANPHUKIAM, B JOJUHAX PIYOK)
a00 B ITYYHO CTBOPEHIN CUCTEMI KaHAIB.

2. Iumencusni  mexawizogami  azpoexkocucmemu 3  BEIUKUMHU
CHEPTreTUYHUMU JOTallisIMU y (POpMi MATLHOTO, XIMIKATIB 1 pOOOTH MAaIIIHH.
[Tpomykuist Takoi CUCTEMHM 3HAYHO IEPEBUIILYE MICIIEBI MOTPEOU, TOMY
HAQ/UTMIIOK MPOAYKTIB iiie HA €KCIOPT, BOHU MEPETBOPIOIOTHCS HA TOBAp,

KWW BIAITpa€ BaXXJIUBY POJIb B EKOHOMIII JepKaBHy.
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