TEMA: Tunmu 3B’13KiB MK NONYJISINIAMHU Pi3HUX BUAIB B €KOCHCTEMAX
Lo maxe nonynayia?
Ll]o maxe cumbios, mymyanizm, KOMEHCANI3M, NAPAZUMUSM, XUHCAUMEO?

Sx BaMm BiJiOMO, MOMYJSAIIi PI3HUX BUJIIB TOB'SI3aHI HE JMIIE MK c0000, a U 3
YMOBaMH CEpelOBULIA ICHYBaHHS. YTPYNOBAaHHS OpraHi3MiB yTBOPIOKOTH 3
HABKOJIUIITHIM CEpEJOBUIEM €JIMHE Luie - ekocuctemy. CTpyKTypa €KOCHUCTEMU
MIATPUMYETHCS 32 PAXyHOK PI3HOMAHITHHX 3B'SI3KIB MK MOMYJISIIIISAMU. 3aJI€KHO BiT
XapaxkTepy noTped BUIUIAIOTH YOTUPHU THUIH 3B'SI3KIB MIXK MOMYJISIIIMHU PI3HUX BUIB
B eKocHucTemMax: TpodidHi, TomyuHi, popudHi Ta hadpudHi.

Tpodgiuni 3B'si3km. [{i 3B'A3kM BUHUKAIOTH TOJI, KOJIM OPraHi3MU OIHOTO BHUIY
KUBJISATHCS OpraHizaMaMu 1HIIOTO (KUBUMHU OCOOMHAMH, iXHIMH pEIITKaMu abo
MPOAYKTAaMHU 1XHBOI JKUTTEISIBHOCTI). (DYyHKIIIOHYBaHHA €KOCHCTEMH IOB'Si3aHE 3
nepeTBOpeHHsAM eHeprii. OCHOBHHUM JDKEpPENIOM eHeprii OUIbIIOCTI €KOCHUCTEM €
COHSIYHE CBITJIO, sike (OTOTpodH TEPETBOPIOIOTH HAa EHEPril0 XIMIYHUX 3B'SI3KIB
OpraHiyHoi pe4oBHUHM. YacTUHY HaAKONMUYEHOI €Heprii BOHM BUTPAYalOTh Ha
3a0e3MeueHHs BIACHUX TOTped, pemTa mnepexoauth 10 rereporpodis. OTxe,
OpraHi3MH 3 pI3HUM THIIOM YKUBJIEHHS NEepeOyBatOTh HA PI3HUX TPO(DIUHUX PIBHSX.

Tpoghiunuii pieensv - cykynnicmo opeaHizmi6 3 OOHAKOGUM MUNOM JHCUBTEHHSL.
llepwuii pisenv cknaoarome asmompoghni opeanizmu abo npooyyeHmu, nepesatCchd
yacmuHa sAKUxX € pomocunmesysaibHuMu pociunamu. Ha opyeomy pieni 3Haxoosamucs
POCIUHOIOHI MBAPUHU MA [HULL OP2aHIZMU, WO HCUBTAMbCS NPOOYYEHMAMU, - Ye
koncymenmu I nopsaoky. Xusxcaxu i napasumu ghopmyroms pieens koHcymenmis 1 ma
suwux nopsaokie. Okpemo 8udinawomos canpompo@ui opeanizmu, abo pedyyenmu, ujo
PO3KIA0AI0Mb PeYOBUHY Mepmaeux opeaniamis (puc. 137).

Puc. 137. Opranizmu pi3Hux TpodiyHux piBHIB

[lepmmii TpodiyHUl piBEHb



Tpertiit Tpodiunnil piBeHb

IIpoananizytime meeposicenHss w000 Ha8edeHOi Ha PUCYHKY THhopmayii.
1. pyeuti mpogiunuii pigensv 3auimaroms Xuxicaxu.

2. Tpemiti mpoghiunuii pisenb ymeoprowms poCIuHOIOHT MeapuHu.

Yu € nomidic HUX NPAGUTILHI?

B exocuctemax Buam, sKi 3aiiMaroTh pi3HI Tpo(didHi piBHI, MOB'A3aHI MOTOKAMHU
eHeprii. Takuii B3a€eMO3B's130K B10OPaXKat0Th TPODIYHI JIAHIIOTH.

Tpoghiunuii nanurz - 6uou opeanizmie, no8'a3anux Mixc cobow mpopiyHUMU
38'A3Kamu, WO CMBOPIOE NeHYy NOCIIO08HICMb V' NEPeOasanHi peuosur ma eHepeii.
Buokpemnioroms nanyroeu suioanus (nacosuwnutl) i po3xkiaodanHs (0empumuutl).

Tpodiuauii JaHIIOT, IO TMOYWHAETHCSA 3 ABTOTPOPHUX (POTOCHHTE3YBadbHUX ab0
XeMOTpO(HUX OpraHi3MiB, HA3UBAIOTh MACOBUIIHUM, a00 JaHIIOTOM BHUiIaHHS.

[Ipuknan naHiora BUigaHHS - B3a€EMOBIJTHOCHMHM MIXK OpraHi3MaMu Ha 3arulaBHIM
nymi. IlounHaeThcss Takuii JaAHIIOr 13 KBITKOBOi pociuHu. HacTymHa naHka -
METEJIUK, MO XKUBUTHCSA HEKTAPOM KBITKH. MeTenuka moimae MernrKaHelb BOJIOTHX
MiCllb icHyBaHHS - jka0a. [i 3axucHe 3a0apBiIeHHs Ja€ iif 3MOTy MiICTEPErTH KEPTBY,



aje He pATY€E BiJ IHIIOTO XMXaka - Byka. Yaruis, ymidMaBIIMd ByKa, 3aMUKae Len
JAHLIOT JKUBJICHHSI.

TpodiyHuil JaHLIOT, MO MOYMHAETHCA 3 BIAMEPIUX 3AJHIIOK POCIHH, PEIITOK M
€KCKPEMEHTIB TBAapWH, HA3MBAETHCS ICTPUTHHUM, a0O0 JIAHIFOTOM pO3KJIajnaHHs. BiH
MIOYMHAETLCSA 3 PO3KJIAJIaHHA MEPTBOI OPraHiyHOI PEYOBHMHH W IPOJOBKYETHCS
canporpodamu  (YJIECHUCTOHOTI, UYEpPBH, TPUOM Ta MIKPOOPTaHi3Mu), K1 i
Oe3nocepenHbO CIIOKUBAIOTE. [X, CBOEIO YEpProko, MOiNal0Th KOHCYMEHTH (HAIIPUKIA]
KOMaxH).

YV 6yov-saxit exocucmemi pizni mpo@iuHi 1aHy02U He ICHYIOMb OKpemMo OOUuH 8i0
00H020, 4 MICHO NOB'SI3aHI MIXC CO00I0 3AB80AKU MOMY, WO NPeOCMABHUKU MO20
camozo  8uU0y  MOJCYmMb  Oymu  JAHKAMU  PI3HUX — MPOQIUHUX — JNAHYIO2IE.
Ilepennimarouucw, e6onu @opmyroms mpogiuny cimky (puc. 138). Ii icuysamms
3abe3neyye CMIUKICMb eKocucmemu. )y pasi 3MiHU YUCeIbHOCMI NONYIAYIL NeGHUX
81018 KOPMOBI 00'€Kmu 1e2K0 3aMIHIOIOMbCSL.

Puc. 138. Tpodiuna ciTka
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PeanyueHTn — opraHismu, SKi po3LwennionTe OpraHivyHi CNomyKm
. o

Vcim exocucmemam npumamanHi neeHi 3aKOHOMIPHOCMI NepeoasaHHs eHepeii ma
biomacu midxc mpoghivnumu pieuamu. I[Ipasuno exonoeiunoi nipamiou 8i0busae maxy
3AKOHOMIPHICMb. HA KONCHOMY HACMYNHOM) MPOQIUHOMY PIi6HI KiibKicmb bOiomacu
ma enepeii, wo ix 3anacaromes OpeaHizmu 3a OOUHUYIO YACY, € SHAYHO MEHULOIO, HIdHC
Ha nonepeonvomy. Haouno ye npasuno mooxxcna 300paszumu ax nipamioy, cK1adeHy 3
okpemux onokie. Koowcen i3 yux 610Ki6 8i0nogioac npooyKmu8HOCMi Op2aHizmMié Ha
8i0n08ioHOMY mpoghiunomy pieni mpogiunozo nanyioea (puc. 139).

Po3pi3HSIOTE TpU TUOM EKOJOTIYHUX MipaMiJl: MipaMmifa 4Yucen, 110 BigoOpaxae
CITIBBIJTHOIIIEHHS MK KUJIBKICTIO OCOOMH Ha KOKHOMY Tpo(didHOMY piBHI; Mipamiaa
O0loMacu (KUTBKICTh OpPTaHIYHOI PEUYOBHMHHU, CHHTE30BAHOI Ha KOXKHOMY 3 PIBHIB);
nipamiga eHeprii (BeJIMYMHA TIOTOKY €Heprii). 3aBAsSKA MpaBUIy EKOJIOTIYHOI
mipamiii MOKHa OIIHUTH KUTBKICTh PEUYOBMHU W €HEPrii Ha KOXKHOMY 3 TpO(DIuHUX
PIBHIB.



Tomiuni 3B'si3km. [{i 3B'I3KM BUHUKAIOTH TOJI, KOJIM BHJM HE TOB'S3aHI MPSIMUMH
TpOoPIYHUMU 3B'S3KaMH, aje€ BHACTIIOK KUTTEIISIIBHOCTI OMHUX BUIIIB 3MIHIOIOTHCS
YMOBH ICHYBaHHsI 1HIINX. YacTo MpeacTaBHUKK OJHUX BU/IIB MEIIKAIOTh HA TOBEPXHI
Tina iHmmX. Hampukiaa, pakornomiOHI OCEeNsIOThCA Ha IIKIpl KUTIB, a opXijei - Ha
CTOBOypax JepeB, y mip'i mTaxiB MEIIKAIOTh OJI0OXH, KIIIi, KJIOMHU, a Y BHYTPIIIHIX
opraHax i M'si3ax - apa3uTU4YH1 YepBH TOMIO.

[IpukiagoM TOMYHUX 3B'S3KIB TAKOXK CIYTYE SIPYCHICTH POCIMHHHUX yTPYNOBaHb. Y
JIC1 CTBOPIOETBHCS CBI  MIKpOKJIIMAT, SIKMM XapaKTepU3Y€EThCS  II1BUILECHOIO
BOJIOTICTIO, MaJIOF0 KOHTPACTHICTIO TEMIIEpaTyp, MEHIIOI0 OCBiTIIeHICcTIO. Lle cipusie
POCTY POCIMH 1 PO3MILIEHHIO iX 3a sipycamH (HaBeAiThb MPUKIAIU POCIHH, SKi
3aiMaroTh Pi3HI APYCH JIICY Y MICIIEBOCTI BAIIOTO MPOKUBAHHS).

HaiipizHomaHITHIIII BUIA MOXIB OCENSIOTHCS Ha 3BOJOKEHUX MICIAX, BIJATaK
YTBOPIOETHCSI TPYHTOBUI PO3UMH 1 CKIAJAIOTHCS CIPHUSITINBI YMOBU ISl 3aCEJICHHS
IUX OOMdIT >)KypaBIMHOIO Ta 1HIIMMHU POCIMHAMHM, XapakTepHUMH ais 6ot Ilomices
VYkpainu. A OyBae i HaBnaku. Hampukiaa, 6arato pocivH BUIUISIOTH (DITOHIIUIH,
IO MPUTHIYYIOTh KUTTEIISUIBHICTD 1HIINX BUAIB OakTepiil, rpuliB 1 pOCIuH. 3aBAsKU
TPO(IYHUM 1 TOMIYHUM 3B'A3KaM, AKI YACTO MEPEIUIITAIOThCS MK cO00I0, OpraHizMu
00'€THYIOTBCSL B JIOCUTH CTAOUIbHI YTpYNMOBaHHA PI3HUX PIBHIB, IO BXOJSATH IO
€KOCUCTEMHU. YHACHIJOK LIbOrO BCTAHOBIIOIOTHCA JOCHTh CKJIaJHI MIKBUIOBI
B3a€MO3B'A3KH, SIKI CTAHOBIIATH OCHOBY X 1CHYBaHHSI.

Puc. 139. Exosioriuna mipamiga

Ha3zeims opearnizmu ma mpogiuni pieHi, Ha AKUX 80HU 3HAXOOSMbCAL.

®opuuni 3B'a3ku. [le 3B'13kM, 3a SKUX OCOOMHHM OJHOTO BUIY OEpPyTh ydacTh y
MOIIMPEHHI OCOOMH 1HIIOrO BUAY. BaM nmoOpe BioMi TBapHHH, LIO IMEPEHOCATH
HACIHHS, CIIOpH, MWIOK pociuH. lle pi3HOMaHITHI CccaBIll, NTaxd Ta KOMAaxH.
Hampuknan, BenmKki ccaBili - OJI€Hi, JIOCI - CIIPUSIOTh MOMUPEHHIO TUIOMIB 1 HACIHHS
POCJIWH, PO3CEJICHHS TNapa3uTiB Ha TUN LUMX TBapuH. HaciHHs nomyxa, 1o Mae



rauyeyku, MOXKE YITUIATUCS JO IIEPCTI CCaBIIB 1 MEPEHOCUTHUCS HA BEJIMKI BiJCTaHI Bij
Micis foro ocenenus (puc. 140).

®dadpuuHi 3B's13kM. [le 3B'13kM, 32 AKMX OCOOMHHU OJHOTO BUAY BHKOPHCTOBYIOTH
IUIA CBOIX cmopyd (THI3A, CXOBAaHOK) MPOAYKTH BUAUICHHS, pPEeIITKH abo HaBiTh
opraHi3mu iHmoro Buny. Hanpukian, ntaxu OydyloTh THi3/a 13 CyXUX TiJI0K, TpaBH,
mip's 1HIIUX TTaxiB, MEpPCTi TBapuH. boOpu OepyTh TijaKK AepeB Juisl OymMiBHUIITBA
cBoix xatok (puc. 141). JIMYMHKU BOJIOXOKPHWJBIIIB JIJII CTBOPEHHSI CBOIX OCElb
BUKOPUCTOBYIOTh YJIaMKH a00 HaBITh LIl MYIUI 3 KUBUMH MOJIOCKAMH JIPIOHUX
BU/IIB.

OTxe, MDK TOMYJSIISIMA PI3HUX BHUAIB, IO BXOIATH JO CKIATy EKOCHCTEMH,
BUHUKAIOTH CKJIaJHI T4 Pi3HOMAHITHI B3a€MO3B'S3KM. IXHA CyKyNHICTh 3abe3medye
(GYHKIIOHYBaHHS €KOCHUCTEMM SK IUIICHOI CHUCTEMHU Ta 11 CcaMOpPEryJsIiio.
CraliapHICTh €KOCUCTEMH, O€3YMOBHO, 3aJICKHUTh BiJ] pI3HOMAaHITHOCTI 3B'S3KIB Y HIH.
Bapro 3ayBaxutu, mo ¢popmu cuM0103y OyiH JIeTalbHILIE PO3NIAHYTL Y § 9.

Puc. 140. ®opuyHi 3B'93KH

JIKM1JTb TIEPEHOCUTH MUJIOK, @ BICIIIOK - TIJIOIU JIOMyXa

Puc. 141. ®adpuyHi 3B'A3KH

XKyk-rHoiioBuK Oyaye KIaaKy Uil BIAKIaJAaHHS s€lb, 2 000pu - XaTKy



e 1. J[aiiTe 03HAUCHHS MOHATH TPODIYHUN PIBEHD, TPODIYHUI JIAHIIIOT, TPOo(diuHa
CITKa.
e 2. (CxapakTepuzyWTe THUNHU 3B'S3KIB MDK TMONYJSIISIMH PI3HUX BHUJIB B

CKOCHUCTCMaAx.

e 3. HaBeniTh BIIaCHI MPHUKJIAIU TaKUX 3B°S3KIB.



