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HOACHIOBAJIBHA 3AITUCKA

ITporpama € 6a30BOI0 AMCIUILIIHOI B €KOJOITYHOMY 0JIOLi HaBYa/Ib-
HUX TIpeAMETIB 3i crieniasbHOCTi “EkosioriyHnii MeHesKMeHT”, SIKi BUB-
YaroThCs B €KOHOMiUHUX By3ax. llelt Kypc poskpuBae 3micT pyHIaMeH-
TaJIbHUX IIOHATH €KOJIOTil i He TOPKAETbCS Py IHIIMX, 34eOiIbLIOro
MPUKJIQ/IHUX 1 COIaIbHUX aCIIeKTiB 1€l Hayku. BaxuBi B TEOpETHIHOMY
1 TPAaKTUYHOMY BiJTHOTIIEHHSX PO3/IIJIN €KOJIOTII IIIO/I0 CTIHKOTO PO3BUTKY,
€KOJIOTIYHOIO ayIUTY, MEHEXKMEHTY 1 Ge31IeKHM YNTAI0ThCA BIIIOBIAHO 10
HaBYAJIBHUX IJIAHIB TTic/st BuBYeHHs quciuiuiiny “Exkosoris”. He3Baxka-
109N HA PI3HOMAHITTS MPOSIBIB i BiATATy:KeHb, €KOJIOTisI — HayKa TOYHA,
uiicHa i equna. s ii ocobmBicTb 00yMOBIIOEThCS 00’ €KTOM (€KOJIOTTYHI
CHUCTEMU ) Ta METOIOJIOTI€I0 (CUCTEMHNN aHaMi3).

EkoJioriuHi 3aKOHM — 3aKOHU MPUPOHN 1 SIK TaKi BOHU €MHI, THYYKi
i perarusni. Ix 1is MpogBIAETHCA CKpish, A€ iCHYE KUTTA. A OCKLIbKH
JKUTTST HE MOJKe iCHYBaTH y 6e3MoBiTPsiHOMY IPOCTOPi (130J1b0BAHO), TO
€KOJIOTIUHi BiTHOCUHU MAIOTh MicCIle CKPi3b i BCE € €KOJIOTIEI0, TOMY IO
cepeIoBUIIE BITMBAE HA OPTaHi3M, a OPraHi3M BILJIMBAE HA CEPEIOBUIIIE,
MOAUDIKYI0UH HOTO 7t CBOIX OTPED.

Oco6JIMBICTO TPOrPAMU € Té, IO BJACTUBI 6araThOM aBTOPCHKUM TIPO-
rpaMaM i KOHIIETIIisIM CYMHIBU i CYHEPEYHOCTI 100 CTPYKTYPH, 00CATY
1 3MICTY €KOJIOTil TYT 3HIMAIOTHCS NIJISIXOM 3aITPOBA/IKEHHST TPUHITUTIOBO
HOBWX JIJISI €KOJIOTI1 PO3/ILMTIB, a caMe — PO CTPYKTYPY OPTaHi3allii eK0JI0-
TIYHUX CUCTEM 1 IPUPOLY KEPYIOUUX HUMU MEXaHi3MiB, METa00Ii3M €KO-
CHCTEM Ta €KOJIOTTYHUI imMIiepatuB K obepHeHy (GhopMmy 3a00POH 100
3aKOHIB ITPUPO/IN.

Kypc pospaxoBano Ha 108 ro/iut i 3aBepIIy€EThCsI €eK3aMEHOM.



TEMATHYHHH IJIAH

oucuyunuinu
“EKOJIOI'IA”
Ne . .
Hop. Haszsa 3micToBoro MmonyJist i teMmu
3microsuii Mmoays 1. Exosoris sik Hayka
1 |IIpenmert i 3aBiaHHs eKOJIOTi1
2 | CraHOBJIeHHS i PO3BUTOK CUCTEMHUX ijieil B €KOJIOTi1
3 | Tepminu i mOHATTS, TOB’sI3aHi 3 BUBUEHHIM €KOJIOTii
4 | TeopeTuuHi OCHOBU €KOJIOTI1
5 | Meronmosorida i MmeTonmn ekoJorii
6 | Exosoriuauii imneparus Ta HOTO BUMipH
3microBuii Moayis I1. ExoJioriuHi cucTeMu: CTpyKTypa,
dbyHK1ii, eBoMONIsA
7 | Exosoriuni cuctemu Ta ix Micle B opratisaiii 6iocdepu
8 | AyTekoJsorisa — eKoJIoTisl OpraHi3aMiB
9 |/leMeKoJIOTisT — €KOJIOTIS MOTTYJIAI]
10 | CunexoJiorist — exoJiorist 6ioleHO031B
11 | EBorot1ist €KOJIOTIHNX CUCTEM
12 | BioreoximMiyHi KN B eKOCUCTEMAX
13 | EnepreTuka eKoJIOTIYHUX CUCTEM
14 | Mera6Goi3M €KOJIOTTYHUX CHCTEM
15 | ExoJioriuma piBnoBara
16 | HasemHi ekocuctemn
17 | Boani exocucremun
3microsuit moays I11. Chepu 3acTocyBanHs eKoorii
18 | Exkosoriuni 3aKoHU — 3aKOHU MTPUPON
19 | Exozoriyna ocita

Pasom rogun: 108




3MICT
oucuyunuinu
“EKOJIOI'LA”

3microswuii Moxyans I. Exosoris sk Hayka
Tema 1. Ilpedmem i 3as0anns exoozii

BusnaueHHs1, 00’€KT, HpeAMeT eKoJoril. 3MicT exoJorii. Mixauc-
IUTTIHAPHUM XapakTep i Miciie eKoJIoTii B CUCTeMi HayK PO TMPUPOAY i
CYCIIZBCTBO. 3B’SI30K €KOJIOTii 3 COIIOJIOTIEI0, EKOHOMIKOIO, TIOJITHKOTO,
TeOIOJIITUKOIO.

CrpykTypa eKkoJiorii: Hayka, mpobiema, OCBITHs AuCIUILTIHA. MeTa
BUBYEHHS €KOJIOTI].

Jlimepamypa [8; 9; 11]

Tema 2. Cmanosenenns i po3sumox cucmemuux ioeil 6 exoJio2ii

Bunanknaenns exosrorii. [leprri crioctepeskeHHST 1 ONMUCK €KOJIOTIYHOTO
XapaKTepy, BUKOHAHI B CTapOIaBHbOMY CBiTi. Exosioriuna kinacudikaris
pocauH Apucrorers ta iioro yuns Teodpacta. “Icropis npuponu” ILninis
Crapioro. /locizkeHHS HATYPaTiCTiB cepeIHbOBIUYSL.

HocmigkeHHs BIUIMBY YMOB cepeoBUIa Ha opranisamu. Jlocmimken-
Hs po3MileHHs opranisMiB y npuposi ([lokyuaes, [lammac, Bapminr Ila-
YOCBKUN).

Jocnimxenns monyusiit (lapsin, broddon, Mansryc, Haymos, Eib-
toH, CiBepiies). locuipkertst 6iomeHosis (Mobiyi, Kinemenre, Bexkremi-
mes, Tinrep, bpayn-baanke).

Y3araspHeHHs ycboro monepenaboro (mo 1960-x pokiB) mocBimy B
exosorii 1O. Oxymom y 1960-x pokax.

Brecok ykpaiHChKIX YUEHUX KJIACUKIB IPUPOJ03HABCTBA Y PO3BUTOK
exoJiorii: Bomoguvup Bepragcbkuii — BuenHst mpo 6iocdepy i Hoocdepy,
JKUBY PEUYOBWHY, OPTaHIYHUI ITapareHesuc, koesoJoiio; leopriit Buco-
IbKUI — eKOJIOTiuHi “i30TO11”, BYUEHHS PO KUBI IIOKPOBU 3eMJIi — CTPO-
MaTOJIOTif0, TIPO JIICOBY TTEPTUHEHINI0, KIIMaTUIHA TEOPis TIPO MPUINHY
6esBicHocTi cremis; [Terpo TTorpeGHSK — 3aCHOBHUK YKPAiHCHKOI TOPIiB-
HSIJTbHO-€KOJIOTIYHO] IITKOJIU, aBTOP efiahivHOl CiTKU.

Jlimepamypa [8; 9; 11; 16]



Tema 3. Tepminu i nonsmms, n06’a3ami 3 6UBHEHHAM eKON02i1

Exocucrema: konreniiis, (pynmamentaabHa GyHKIiS ekocructeMu. Oc-
HOBHA €KOJIOTiUHa MapajnrMa.

Exosoriune cepenosuiie. MyHKIIT ekosoriaHoro cepeposuiia. Jo6-
POTHICTH €KOJIOTIYHOTO CEePEOBUIINA Ta KPUTEPIi HOTO OIMIHKY IOI0 POC-
JIVH, TBAPWH 1 JIIOJMHI.

Exosorivni siButia, mporiecu, BigHomenHsA. Exomorivanit ctan. Exo-
JIOTIYHI TPUHIIATIN, eKoJioTivHa Himma. sKusi mokprsu 3emui (I. Bucoris-
kuit, M. Toy6ens). ’KuBa peuoBrna Ta il QyHKIIII.

Jlimepamypa [8; 9; 16]

Tema 4. Teopemuuni ocnosu exonoeii

DyHpaMeHTaTbHI TOJIOKEHHST €KOJIOT], sIKi PO3KPUBAIOTh CYTHICTS i
cnenivHicTh (DYHKIIOHYBAHHS OPraHi3MiB Ta €KOCUCTEM.

Knacudikamiss exkosorivanx (GakTopiB 3a KiTbKICHUMU 1 SKICHUMU
norpebaMu i peaibHUM 3a6e3MeUeHHSIM OPraHi3MiB eHepriei, GioreHHuM-
MU PeYOBUHAMU, CHTHATHHOIO iH(DOPMATTIEIO i TPOCTOPOM.

[IprunHn KoOHIEHTpaIllil OpTaHi3MiB y TepexiIHOMY Iapi 3eMHOTO i
TTOBITPSTHOTO CePEeIOBUINA.

Jlimepamypa [8; 9; 16]

Tema 5. Memooonozia i memoou exonoeii

Cucremnauii migxin B exosorii. Cuctema i kKomrsieke. MarepianbHi i
HeMaTepiambHi cuctemMu. BractmBocti cuctem. [{uxiiuaicTs po3BUTKY
npupoaHux cucteM. /lnnamiuna piBHOBara. CTPYKTYPHI PiBHI €KOJIOTIY-
HOI OpraHi3ariii cucTeM i IpuHIUNHN yrpaBaiaas HuMU. [lorpoBi nocmin-
skenHs. Excriepument. MogesoBanus.

Jlimepamypa [6; 8; 9; 11; 14]

Tema 6. Exonoeiunuii imnepamus ma tio2o umipu

IToHATTS PO eKOoJIOTiYHUIT iMITepaTHB K 06epHeHY GopMy 3a60POHH
ITO/TO [Tii 3aKOHIB TIPUPO/IH.

biocdepnuit Bumip. biocdhepa B cucremi chep 3emii. biocdepa sk
rio6ajibHa exoJioriyHa cucrema. HeoOxiHi i qoctaTHI yMOBY BUHUKHEH-
Hs Giochepu.

HarnpsiMu cydacHOro BIUIMBY JIIOAUHU Ha Giocdepy.

EBomonitinnii Bumip. Busnayenns esosrontii. Cy4yacHi ysiBJIeHHS 1TPO
eBoJtorriio. EBosioriifina i KpeaTBHA MOJIE/Tb BUHUKHEHHS JKATTS Ha 3eM-
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Ji Ta rimoresa npuBHeCEHOro KuTTd. HeoOXiaHi i JocTaTHI yMOBU €BO-
Jgirortii. Mexanismu Giosoriutoi eBostoriiil. ByTreBuil (eK3ucTeHIiiHMIT)
Bumip. Ekosoriunuii BUKJIUK SIK TeOKyJIbTypHUN (henomen. HeoOxinHi i
JIOCTaTHI YMOBHU HECKIHYEHHO TPUBAJIOTO KUTTS y BiZIoMUX HaM ¢dopMax
i 610JIOrIYHOMY PIBHOMAHITTI, BKJIIOUAIOYK PISHOMAHITTS €THOCIB 1 KyJIb-
Typ. EBomrottiiina cTpaTerist BULY.

Jlimepamypa [8]

3microsuii Mmoayss II. Exosoriusni cucremu: cTpykrypa, GyHKILI,
€BOJIIOLLiS

Tema 7. Exonoeiuni cucmemu ma ix micye 6 opeanizauii 6iocpepu

Konmemis ekocucremu 3a Tenmi-Epancom. CTpykrypa i hyHKII €KO-
CUCTEMH.

ODyHKI1iOHATBHA POJIb KOMIIOHEHTIB €KOCHCTEMIL.

DopMyBaHHS CTPYKTYPH €KOCHCTEM i KOHCOPTUBHUX 3B’SI3KiB MiX Op-
raHi3MaMU 3 PI3HUME THIIAMU KUBJIEHHS i eHepro3abesnedeHtst. MixBu-
JIOBi Ta BHYTPIITHbOBU/IOBI B3AEMOJIi1, SIKi 32CHOBYIOThCST Ha TPODIYHUX,
MeTaboJIYHMX 1 CUTHANBHUX 3B’dg3Kkax. MexaHi3sM YTBOPEHHS BiJIbHUX
exosorignux Hint. CHHTEHe3 BUIOBOTO CKIaNy, CTPYKTYPH i KPyroobiry
PEUYOBMH y Ha3eMHIX €KOCUCTEMaXx Bi/l IOHEPHUX /10 KITIMaKCOBHUX.

Jlimepamypa [8; 9; 11; 16; 17]

Tema 8. Aymexonozis — exon02is opeanizmie

OcuoBHI OHATTS ayTekosorii. Opraniam Ta 1oTo cepeoBHIIE SIK ee-
MeHTapHa (HailMeHIa) eKoJIoTiYHa cucTeMa. BUsHayeHHsI OpraHi3mMy 3a
I. M. CeuenoBum. Etarmu eBoJtioltii opraniamis, ix ajiarnraitisi o yMOB cepe-
JIOBUIIIA, 110 TTIOE/THYE TIPUHITUT YHi(iKallil pI3HOMAaHITHOCTI CUCTEM JKUT-
tesabesnedeHHs. Ayrekosioriuni npuHimnu (3a TiHeManom). MexaHizmMu
PEryIIOBAHHS OPraHIYHIMHU PEYOBIHAME CHEPTETUIHOTO OOMIHY.

Boya i opraism: poJib Boiy B 6i0JIOTIYHIX IIpoOIiecax, BoJa B CEPeIo-
BUILi icHyBaHHs opraHismy (6ioror, osiTps). IloriMHaHHS I BUAITEHHS
BO/IN opraHi3aMoM. Bouuii peskum opranismy. Posib Bogu B TepmoperyJis-
MIHNX TpoIlecax.

Enepreruka opraniamy — jkepesia Ta TUIIM eHeprii B opranismi. Enep-
reTuyHUi Oasmarc opraniamy. Exnepreruka aBrorpodis. [lepBuna mpomayk-
tuBHicTh. EHepreTiunmii 6amatc rereporpodis. [IOHATTS PO ZOCTYIHMIA
pecypc KUBJIEHHS Ha OCHOBI CITiBBITHOIIIEHHS

MA=MR+MIi MR
MA



[ToHATTS PO 3MIiTTAHWIA THUIT JKMBJIEHHS OPTaHi3MiB Ha OCHOBI CITiB-
BiHomennsa (koedinienrta) ukopucranns cyocrpary E = C : MR Ta
iforo exosioriune 3Havenus y sunaaky C : MR =1; C: MR = 0,25;
C:MR <0,1.

Meta6os1i3M OpraniaMis, 0ro (GakTOpU Ta MOKA3HUKK [IEPETBOPEHHS
IHIVBITyaThHUX CIOJIYK — TJTIOK033, )KUPHU, KITITKOBUHA.

IMBuzKicTh Ta e(heKTUBHICTH MeTAOOJIYHUX MPOIECIB: TPaBUIO BaHT
Topda.

Brmuue dakTopiB cepenoBuina Ha MOMMpPEHHs opradismiB. Exosoriyu-
Ha kmacugikamis opranismis. Teopist o6Meskytouoro dakropa. IIpupoza
Kepylo4yoro MeXaHi3My CHCTeMH “opraHism — cepepoBuiie”. JwmHamika
O/THOBUJIOBUX EKOJIOTIYHUX CUCTEM.

Jlimepamypa [8; 9]

Tema 9. [lemexonoeina — exonoezis nonynauii

OcHoBHI MOHATTS AeMeKosorii. Busnauenns nomysiiii. Exonoriuna
cTpyKTypa mnonyJsdiii. [TapameTpu morysidiiii: 4MceabHiCTh, HIIbHICTD,
HApO/IKyBaHiCTh, CMepTHiCTh. bioTnunuii motentiiazn. [Ipoctoposa cTpyxk-
Typa nomyJiii. CtateBa cTpykTypa nomyssrii. Bikosa crpykrypa. Co-
1iaJbHA CTPYKTYpa MOMyJdIiid. TUITH PO3BUTKY MOTMYJIAIIN: TOKa3HUKO-
Buif, orictrunnii. Masu po3BuTKy nomyJsiiii. [lomyasiiiiai inBasii.

Enepreruka nomyssiiit. Pyx eneprii uepes motmyJisitiio.

OnrtuManabHa TPOAYKTUBHICTH TPODITHOTO JIAHITIOTA TTIOTYJISIII].

[TonaTTs 1TPO NIKIZINBI, KOPUCHI Ta HeHTpasibHi BUaN. EKosiorivHi MeTo-
JTU OITIHIOBAHHS MIKiVTUBOCTI MOy JIsAIii. [IoHATTS 1TpO Mmopir MIKiAJIUBOCTI.

Teopist nemexosoriunoi cucremu. MaKTOPH, IO KEPYIOTH TOMYJISIEIO.
[Iprpona kepyrouoro MexaHi3My eMeKOJOTITHOI CUCTEMH.

Jlimepamypa [8; 9]

Tema 10. Cunexonoeisa — exonoezis 6iouenosie

Bionenos Ta iioro cepesoBuiiie SIK €KOJOTIYHA CUCTEMA. 3aKOHOMIp-
HocTi acoiioBanug pocauH. Kpurepii Buginenns 6iouenosis. Knacudi-
Kaifist 6i01eH03iB: reorpadiuHuil, iICTOPUYHUHN, CTPYKTYPHO-(DYHKILIO-
HaJIBHUI KpUTePii.

BioleHOTHYHI IPUHIMIN: €AHICTh 6ioTOILy 1 6i0LEH03Y, OpraHisailis
6i011eHO3Y, ABTOHOMHICTh, €KOJIOTTYHA YPIBHOBasKEHICTh Gi0I[EHO3Y.

ITpocroposa i BuzoBa cTpyKTypu 6iomeHosy. bioneHoTnyHi oKazHu-
ku. bsokoBa crpykrypa exkocucreMu. Exosioriyni mipaminu. Baaemomnist
OPraHi3MiB B €EKOCHCTEMI.



Eneprerunka exocuctemu. IloHATTS 1po exoJsioriuHy edeKTHUBHICTb
€KOCUCTEMH.

Marepianpamii GaaHc ekocucTeMu. PagioakTHBHI PeYOBUHU y TPO-
(piuHMX JTAHITIOTaX EKOCUCTEMU.

Ekosoriuna cykiiecisi: BUSHaY€HHSsI, KPUTEPIl, BUHU, ITBUKICTb.

3MiHa 6iOIEHOTHYHOT CTPYKTYPH EKOCHCTEMH B CYKIIECTIHKOMY PSIIi.

Dopmysanus GioTtory GiorieHo3oM. Teopist €KOJIOTIYHOrO TOMEOCTasY.
[Ipupona kepyo4oro MexaHi3My CUHEKOJIOTIYHOT CUCTEMU.

Jimepamypa [7-9]

Tema 11. Feontouyis exonoeivnux cucmem

[MousTTs nmpo eBomorio ekocrcteMu. CTPYKTYPHI 3MiHU B €KOCHCTEMI
B Pe3YJIBTaTI MOCTYTAIbHUX 1 HE3BOPOTHUX 3MiH.

CaMOpO3BUTOK €KOJIOTIYHOI CUCTEMH STK CTIOHTAHHA 3MiHA B3AEMOJIIl ii
KOMITOHEHTIB, TPSIMUX 1 3BOPOTHUX 3B’ SI3KiB Mi;K HUMH.

[lerpazariis ekonoriunoi cucteMu. KpuTuaamii piBeHb 3MiHU CTPYKTY-
PH i BTpaTu pecypCHUX i IPUPOAOTIOHOBIIOBAILHUX (DYHKIIIH €KOCUCTEMHU.

Craii eBostioltii ekosoriynoi cuctemu. EBostiotlifini 3Minu abioTuaHo-
TO cepe/loBUIla Ha MIPUKJIAJL eBOJIOLIl ekocucTeMu IpynTy. EBosoniiini
3MiHM GIOTMYHOrO KOMIIOHEHTA K [IOTOKY reHeTHdYHOI iHdopMallii B 110-
myJsii. [aTerpartis cTpykTypH i OyHKILIH €KOJOTIYHOT CHCTEMM.

Jimepamypa [8; 16; 17]

Tema 12. Biozeoximiuni yuxkau 6 exocucmemax

Konteniiisi 0OMiHY peqOBHHU Ta eHeprii B ekocucreMax. [IpHHITUTIO-

Ba PI3HMIIS PyXy PEYOBUHM Ta eHepril B ekocucremax. [Tonsrrs npo 6io-

reoXiMiuHi IUKJIU Ta iX eKOJIOTIYHEe 3HAaYeHHSsT. 3arajbHa XapaKTepUCTUKa
6ioreoxiMivHMX IUKIIB. BioreoxiMiuHi IMKIN Ba)KIUBIIINX €JIEMEHTIB.

Jlimepamypa [8; 9]

Tema 13. Enepeemuxa exonoeivnux cucmem

Eneprernuyna xapakrtepuctuka cepezoBumia. Hlnsxu nHaaxomkenHs
eHeprii B ekocucreMy. EHeprernka aGioTMYHOI CKIAZOBOI €KOCHCTEMHU.
Enepreruka 6iotndnoi ckianosoi ekocucremu. Eneprerrka aBrorpodis.
Enepreruka rereporpodis. EHepreTka peyieHTiB. 3arajibHuil eHepre-
TUYHUI Gasanc ekocucreMu. EQEKTHBHICTD €KOJIOTIYHOI CHCTEMU HA OC-
HOBI PIBHSIHHSI eHepreTHYHoro 6ajancy. AKyMyJISAIiiHI Ta gerpagaiiini
CUCTEMH.

Jlimepamypa [8; 17]
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Tema 14. Memabonizm exonoziunux cucmem

IMousTTs PO TpUpoAHUit MeTabosizM. OcoOMIUBOCTI METAOOTIZMY.

Oco6IMBOCTI PEYOBUHHOTO Ta €HEPTETUYHOTO MeTabomi3My. Tumnm Me-
TabOJIIYHUX PeaKIliii i mepeTBopeHsb B exocucTeMi. Metabommiuni peakiii
3a yuacTio KucHIO. beskucHeBuil MeTabomi3M. [TOHATTS TIPO OKUCTIOBAIH-
HUH CTaH ejieMeHTa. JHAYeHHSI OKWMCJIIOBATBbHOTO CTAaHy eJeMeHTa JJIs
TPOTHO3Y MOTO TIOBEMIHKN B eKocucTeMi. EH3MMaTH9HI mepeTBOPeHHS B
exkocucremi. IlepeTBopeHHsT IHANBIYaTbHNX OPTAHIYHUX CITONYK B €KO-
cucremi. ITporiec poTocuuTe3y Ta fioro biochepHe 3HAUCHHS.

MeTabo1i3M TOKCUUHUX MPUBHECEHUX (HEBIACTUBUX JJISI €KOCUCTE-
MW) PEYOBUH.

[ToHATTS TTPO TOKCUYHICTH PEYOBWH TPUPOTHOTO i TMTYUYHOTO TTOXOI-
JKeHHS. 3aKOHOMIPHOCTI peakIliii eKOCUCTeM Ta ii KOMITOHEHTIB Ha TOK-
CUYHI BIIJTUBH.

[MousarTs mpo “mo3y-edekt” Mg OTPYT i MKiAIUBUX pedoBwH. [Tapa-
MeTpHU TOKCUYIHOCTI. TOKCMKOIOoTigHa OTliHKa ekocrcTeM. Meski omycTn-
MOTO BIJIUBY Ha eKOCHCTEMY. MexaHi3Mu epeHeceHHsT TOKCMUHUX Pevo-
BUH TIJISIXOM MacoOOMiHy B cucTeMi “TPYHT — Boma”, “Boma — moBiTps”.
[IIBuakicTs Mirparmiii TOKCHYHUX PEYOBWH y MOBITPSHOMY Ta BOJHOMY
CEPEIOBUIIII.

Biokonuenrpaitis. Kinernka 6iokormenTpaliii (Ha npukIagi BOAHUX
€KOCHCTEM).

HakonuyeHHsT TOKCMYHNX XIMIYHUX €JIeMEeHTIB Ha3eMHUMHU OpPTaHi3-
mamu. KoedittieHTn BoJHOTO, TIOBITPSTHOTO, IPYHTOBOTO TIOTJTMHAHHS BU-
MIUMU POCTMHAMHY, Me3adayHo, MaKpo(hayHOI Ta XPeOETHUMU.

ITepeTBOpPEHHST TOKCHUHIB O€3 y4acTi JKHBUX OPraHizMiB — aGiOTHYHUIT
MmerabostiaM. ABToOKuCIeHHS. EHeprernka aGioTHUHOTO MeTaboJIi3My.
ITpakTryna TOKCUKOJIOTiSI BOAU 1 IPYHTY.

Jlimepamypa [12; 16; 17; 19]

Tema 15. Exonoeiuna pisnosaza

[TonATTS IPO €KoJIOTIUHY piBHOBATY SIK IMHAMIYHY . Bu3HAUeHHS eKo-
JIOTIYHOI PIBHOBATH, IO CITUPAETHCS HA 3aCa/IN ETHOCTI OpraHi3My Ta oro
cepezloBuUIIIA.

IToHSITTS PO PiBHOBArY, sSIKe 3aCHOBYETHCS Ha OalaHCi iMIOpTy-eKc-
MOPTY PEYOBUHU B eKocucTeMi. [HGopmalliiiHo-eHepreTHYHA KOHIIETIITis
€KOJIOTIYHOI PIBHOBArH.

10



Konrenist ekosorigyaoi piBHOBaru, IO CHUPAETHCS HA TPOIECH i
CTPYKTYPH, uepe3 sIKi peai3y€eThbcsl eKoJIoriuHa piBHOBAra: pollec i CTaH,
MPOAYKITiS 1 TeCTPYKITis.

Tomeocras exocuctemn. MexanismMu romeocTasy.

Jimepamypa [8; 9; 16]

Tema 16. Hasemni exocucmemu

Buennst npo npupopHo-TepUTOpiasbHi KOMIIJIEKCH Ta TeOCHUCTEMHU.
Exonoriga manmmadty (3a Tpomnem). [lorsaTTs nmpo tunmomMopdHi Ta Kpu-
TUYHI KOMIIOHEHTH TepuTopiasbHoi (TanamadTHoi) exocuctemu. CTpyK-
TYpPHIi piBHI opranisaiiii TepuTOpiaJIbHUX €KOJOTTUYHUX CUCTEM: TIJIaHeTap-
Ha (Giocdepna) exocucrTeMa, 30HAIBHI €KOCUCTEMH, TOIOI€OCUCTEMMU.
Enadiuna citka. Exosoriuni “i3oronn”. HazemHe cepenoBuiie Ta Horo
XapaKTepUCTUKU. XapaKTepUCTUKA OCHOBHUX €KOCHCTEM TPOIIYHOI, Ji-
coBoi Ta crenoBoi 30H. CTenoBi Ta JicOBi €KOCUCTEMU: TTOPIBHSIbHA Xa-
paKTepuCcTUKa.

Arpoexocuctemn Ta ix o3Haku. CrenmdiuHi BiIMIHHOCTI MITYYHUX
€KOCHCTEM BiJl IIPUPOJHUX, SKI IIPOSIBJASIOTHCA y HAIPABJIEHUX 3MiHAX
OOMIHHEX IIPOLECIB, BUAOBOTO CKJIALy CTPYKTYPH arpo i KyJabryp ¢iro-
1eHo3iB. [IpuHIMNN KepyBaHHS HUMH. YIPABJIiHHS POJIOYICTIO TPYHTY.
Exostoriute 3emepo6CTBO.

Jlimepamypa [8; 9]

Tema 17. Booni exocucmemu

Boasne cepenosuiiie Ta i1oro BJacTUBOCTI.

[IpicaoBozmHi exocuctemu. ABTOTpodHI, omiroTpodHi, MeraTpod-
Hi ekocucteMu. CTIHKICTh 1 TPOAYKTUBHICTH TTPICHOBOJHUX €KOCHUCTEM,
(opmyBanHs TPOHOCTI BOHOT EKOCUCTEMHU.

Mopcbki exocuctemu. Mopebke cepefioBullle Ta ioro oco0JuBOCTI.
[IponykTuBHICTH MOPCHKOI ekocucTeMu Ta ii akTopu. CrernundivHicTh
€KOJIOTIYHOI MipaMi/ii 4rces MOPChKOI ekocucteMu. B3aemo/iss BogHUX
€KOCHCTEM 3 HA3eMHUMU €KOCUCTEMaMU.

Jlimepamypa [8; 9; 17]

1



3microwuii Moxyis III. Cdepu 3acrocyBaHHs eK0JIOTii
Tema 18. Exonoeiuni 3axonu — 3axonu npupoou

[Ipukraan MOXKIUBOTO 3aCTOCYBAHHS 3aKOHIB €KOJIOTI1 JIIOAMHOTO TTPU
KOHCTPYIOBaHHI CBOIX JIIOJICBKUX CUCTEM y TyMaHiTapHill, eKOHOMIYHIH,
TEXHOJIOTIYHIH, MO THYHIH Ta iHIKMX chepax.

Imxenepis exonorivamx cucrem. [loHaTTS TIPO cucTeMy i3muHUX Be-
JINYWH, SKi BUKOPUCTOBYIOTHCS B €KOJIOTIYHUX po3paxyHKax. Homenkia-
Typa PEYOBUH 1 €KOJIOTIYHA XapaKTepHUCTHKA CUPOBUHY, eHEePTOHOCIIB.

O1rinka BIUTMBY Tajly3eil EKOHOMIKY Ha IIPUPOJIHE CEPEIOBUIIIE HA OC-
HOBi Mojienieil JleonutheBa, Bprobakkepa.

ITpuHtMnu MiHiMizalii BIUTMBY eKOHOMIKYM (BUPOOHUIITBA) HA TIPU-
pOIlHE cepesioBUIIIE.

EkoJiorig TeopeTnyHa 0CHOBa OXOPOHU ITPUPO/IN 1 BiATBOPEHHS IPO-
QYKTUBHUX CUJI TIPUPO/IA B iHTEpecax CyCIiIbCTBA.

Jimepamypa | 2—4; 8—10; 17]

Tema 19. Exonoziuna océima

EkoJiorist y 3micti ocBit. Kontenyanbhi ocHOBU (hOPMYBaHHST €KO-
JIOTTYHOTO MUCJIEHHS Ta 3A10HOCTel JIoquH OyyBaTh TapMOHIAHI Bij-
HOCHUHU 3 TIPUPO/IOIO.

Jlimepamypa [1]

IIUTAHHA A CAMOKOHTPOJIIO

1. Maiite BUsHaYeHHs eK0JIOTiI, ii 06’eKTa i peaMeTa.

JlaiiTe BUSHAYEHHST OPraHi3My, MOIYJIAI1, H101€HO3Y, EKOCHCTEMHU.

3. Yy MOXKYTb €KOJIOTIYHI CHCTEMU CKJIAAATUC 3 OLHOIO Gi0JOTi4HOrOo
KOMIIOHEHTA?

4. JlaiiTe BU3HaYeHHS i HA3BiTh (DYHKIIi1 €KOJIOTIYHOTO CEPEIOBUIIIA.

5. HasBiTb kputepii, 3a AKUMU BUBHAYAIOTHCS PiBHI CTPYKTYPHO-(BYHK-
1IOHAJBbHOI Ta IIPOCTOPOBO-TEPUTOPIAJIBHOI OpPraHisallii eKOCUCTEeM.

6. Y yoMmy pi3HUIIA MiX TEIJIOM i TemmepaTypoo? JAki mkanu i s
SIKUX TTOTPeO BUKOPUCTOBYIOTH /IS BUMIPIOBAHHSI TEMIIEPATYPH?

7. Illo Take epBUHHA i BTOPDUHHA ITUPKYJIAIisA aTMochepH Ta i eKoJio-
riyHe 3HaYeHHs. SIKi BorHUIIA (hOpMYyBaHHS TOBITPSIHUX Mac € BTO-
PUHHUMU i Jie BOHU PO3MIIIAI0THCS ?

8. $Ika nmoroja 6yBa€ B 30Hi XOJIOAHOTO 1 Terioro GpouTis? Yomy BiTep
y IUKJIOHI M€ TTPOTH TOJUHHUKOBOI, a B aHTUIIUKJIOHI 32 TOAUHHU-
KOBOIO CTPIJIKOIO?

N
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.
31.
32.

Sk yTBOpIOEThCS GackaBKka? Ska cuiia cTpyMy B KaHaut OJIMCKaB-
Ku?

Yomy Hebo OiakuTHE? 3a AKMX BUMOT BOHO TI€pecTac OyTH TaKuM?
Ha ocHOBI sSkuxX XapaKTepHUCTUK BU3HAYaIOThbcs TUTH KiaiMaTiB? [1o
Take Kyacudikailis kiiMaTiB 3a Kammernom?

Sxi kriMaTuuHi 3MiHM BigOyIUCS MIPOTATOM HaIIOl epy Ta SIKi eKo-
JIOTIUHI SIBUINA 3 HUMU TIOB’s13aHi? AKi KaiMaTuaHi 3MiHN Bigirpaau
Halb1/IbII BaxKJIUBY POJIb B icTOPIl HuBimizalii?

Axy MakcUMasbHY TeMIepaTypy MoKe BUTPUMATH JIOJACHKUN Op-
ra"iamM? Yu 0/lHAaKOBO yCHINTHO JIIO/IUHA aKJIIMAaTU3YETHCS B XOJIOJ-
HOMY i TeriomMmy KJimati?

IIlo Take imeanpaMi KTimMaT.? AKNii reorpadivamii paiioH BiATIOBiTaE
VSBJIEHHIO TIPO i/1eaTbHUN KJIiMaT?

Akoto € rpaHMYHA BUCOTA, HA SIKIN KMCHIO IOCTATHBO st sKkuTTs1? Ha
SKI BUCOTI BOJIa, STKA MICTATHCS B OPraHi3Mi JIIOAUHHA, TOYNHAE 3a-
KUTIaTh?

Axuit pesyabraT B po3yMiHHI 3’sICyBaHHS TPUPOIN 3EMJIi [IaJI0 TJIH-
6oKOBOIHE OYPIHHI?

HasBiTh xapaxkTepHi THIH Ta 0cCOOJUBOCTI IPYHTIB Yipainu: a) [Toic-
cs1; 6) Jlicocreny; B) Crerry; r) Cyxoro crerty.

Io Take BoxHUI ITOTEHIIA pF? Hassits 1ioro esementn. Yum Bus-
HAYAETHCST JIOCTYITHICTD BOJU JIJISI POCJIMH?

[ITo Take pe/oKC-TIOTEHITIAN Ta IKUM PIBHSTHHSIM BiH OTTUCYETHCS ?
o Taxe kucrorHicTs (,H) cepenopnma?

PoskpuiiTe cyTHICTH KOHIIETIIIT CYMU aKTUBHUX TeMIIEPaTYpP.
Hanumrits cymapry dhopmysry dhoTocunTesy.

VY oMy pisHUIA MiK GloXiMiuHIM 1 6ioreoXiMiYHIM IIUKJIaMU?

AKki eBoJIIOIIITHI HACIIZIKA KOHKYPEHTIi1?

Ski hakTopy BUSHAYAIOTH CTPYKTYPY GioleHO3Y ?

PoskpuiiTe MexaHi3M 3MIiHHOCTI GiOLEHO3IB B3/0BXK E€KOJOITYHOIO
rpaji€nHTa.

HageniTs cykneciitauii psiji reTepoTpoHIX OPTaHi3MiB.

HassiTh MexaHi3Mu €eKOJIOTIYHOI 1301111,

CdopmyJtoiiTe 3aK0OH KOHKYPEHTHOTO BUTICHEHHS.

Poskpuiite cyTHICTh GiOTHYHOTO MMOTEHIIATY.

[TosicHITB, YOMY JIAHITIOT *KMBJIEHHS Mac He Gisbiie 3—5 JIAHOK.

Ha mingcTaBi mpaBUI €KOJIOTIYHOI TIipaMiii BU3HAUTE, CKIJIBKHA BOIO-
pocreii i 6akrepiii HoTpiGHO, 06 Y MOPI BUpiC 0AuH AeIbdhiH Macow
400 xr.
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33.

34.

35.

36.
37.

38.
39.
40.
41.
42.
43.

44.

45.

46.

47.

48.

49.

50.

51

52.
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SIKi 3 eKoJIOriYHUX crcTeM € OiMbII CTIHKUMU 1 MEHII KOJIMBAOThCS
KiJIbKICHO: Ti, IITO MalOTh HEYHMCJIEHHI Xap4yoBi 3B’I3KU, UM Ti, IO Ma-
I0Th CKJIa/IHi 1 6araToYnCIeHHHI Xap4oBi 3B I3K1?

[Ilo € edexTuBHIMUM IepeTBOPIOBaYeM eHePTil (32 TOKA3HUKOM
KK/I): 3emesrbHMI IUCTOK UM TETIJIOBUI JIBUTYH?

AKi 3 ;KMBUX opraHi3MiB Halikpalile TepeTBOPIOI0Th €HEPTiio Ha Bislb-
Hy (XiMiuHy)?

Yu Mae Miclie TpaHCIipallis POCAH B3UMKY, TOOTO nipu t<0 °C?

Bix goro 3ane:XuUTh iHTEHCHUBHICTD TTEPETBOPEHHST OPTaHIYHUX PEUo-
BWH y pi3HUX opraHi3zmax? fka popmymna 1i€i 3ameskHOCTI?
Hapucyiite kpuBy HOpMaJTbHOTO PO3MOJIIITY Ta 3a3HAYTE 11 €JIeMEHTH.
Hagenits (hopMyny HOpMaIbHOTO PO3IO/ILITY.

Hagenitb cxemaTiarmii npodiib 60pOBOTo psijly eKOCHCTEME COCHO-
BOTO JIiCy, TUTIOBOTO /It ykpainchkoro [lomices.

Ha3zBiTh HalMONTUPEHIII eKOJOTiUHI CXeMH i CITKH, IO TOSICHIOIOTD
PO3MIIIEHHS i POlyKTUBHICTh HA3EMHIX EKOCUCTEM.

Ak BNJIMBAE MIJIBHICTD MOMYJIAIIL HA PO3MipU KOMaX, CEPEIHIO Bary
pubK B CTaBKY, Bposkail X1i6iB?

Poskpuiite smicT nonsarTs ekocdepu. Yu € Bono cunoniMom Giocde-
pu?

Yomy 3 HApocTaHHSM reorpadivHoi NMIMPOTHOCTI TPUBAIICTD CBITJIO-
BOT'O JIHs 301JIBIIYEThCS, @ TPUBAIICTD BEreTaliiHOro mepioLy 3MeH-
ITYETHCS ?

Cdopmyatoiite 3akoH /lasbroHa Ta HaBeAiTh HOTO MaTeMaTUYHE PiB-
HSTHHSI.

PoskpuiiTe exosoriune 3HaAUeHHST 30HW KaIllJISIPHOTO 3BOJIOSKEHHS
TPYHTY.

[Ilo Take MpPOAYKTUBHICTH TpaHCHipamii i TpaHCHipaIliiHW KO-
edimient? Y yomy nossirae ¢disionoriuHe 3HAUEHHST TBUTIA TPAHCITI-
parii?

PoskpwuiiTe cyTHicTh sBHINA €KOJIOTIYHOTO ToMmeocTasy. HaenmiTh
cXeMaTH4He 300pakeHHs 3BOPOTHOTO 3B’SI3KY.

Cdopmystoiite mpasiio obMexyodoro dakropa Jidixa — Biekma-
Ha i HaBeiTh MOTO MaTeMaTUYHE PiBHSIHHS.

Cdopwmyaoiite 3akoH pocty Mitdepaixa. /laitte itomy MaTeMaTUaHY
Ta rpadiuHy iHTepIpeTarii.

PoskpuiiTe 3MicT MOHATTS Ta HaBEAITh (GOPMYJIYy PO3PAXYHKY CyMU
AKTHUBHUX TEMITEPATYP.

PoskpuiiTe cyTHICTB Ta €KOJIOTIUHE 3HAYEHHS SIBUTIA SIPOBU3AIIil.



53.
54.

33.
56.
57.
38.
59.

60.

61.

62.

63.

64.

63.

66.

67.

68.
69.

70.
71.
72.

73.
74.

Axy PIBHOBAry OIMCY€ KOHCTaHTa Tenpi (K,))?

Hamumite opmyity doroximiuHoro yreopents ooy (O,) 3 kuc-
HIO, OKUCJTY a30TY.

HanumriTe piBHAHHS pyiTHYBaHHS O30HY 32 y4acTio XJiop-gocdop-
HUX CIIOJIYK.

Hamumite HapocTaounii psifi eHEProHOCiiB 32 BMICTOM CipKU B HUX.
HanumriTe peakitito miZIKMCIeHHS TOMIOBUX KPaTesb 32 y4acTio COl
Sl Bj1acTUBOCTI BOIM BU3HAYAIOTHCS BOJAHEBUMU 3B I3KaMHU 11 MoJie-
KyJ1?

Yum BU3HAYAETHCS Te, TII0 MOPCHKi BOJI MAIOTh CTIHKY iI0HHY CHUITY, a
MpiCHI — I0CUTD 3MiHHY ?

3’gcyiite cyTHiCTH cucTeMu KapOOHATHOI piBHOBarw Ta ii 3arajb-
HOEKOJIOTIuHe 3HaueHHd SIK (hyHIaMeHTaTbHOI PIBHOBAry, Mo i€ B
Giocdepi.

SAxknMn HeraTUBHUMH ABMIIAMM CYNPOBOKYIOThCA 3mina ,H Boan
TIPiCHOBOIHUX BOIOM ?

Axuit XiMiYHWH eJleMeHT BU3Hava€ TPOMHICTh BOAHNX, a SKUH — Ha-
3eMHUX EKOCUCTEM?

Ak pospaxosyerbest aranbuuii E| g ximiunoi peakitii? 1o osna-
Jae MO3UTHUBHE | HeraTuBHE 3HaueHHst E ?

YuM TOSICHIOEThCST HENTpajdbHA peakilst moBepxHeBux Bon? Ha-
HUIIITh PIBHAHHA 11EPIoi i Apyroi KoHcrantu auconiauii H,CO,.
HasBiTb ckiazioBi cymapchbKoi eHeprii, sika BUIIISIEThCS TIPU XiMid-
Hill peakiii.

Hanuiite s3arajbHe piBHSAHHS €HEPreTHYHOro OasaHCy MOIYJIALL,
0COOUHY.

Exosioriune 3HaueHHs: a) rpyHTOBOI Mikpodopy; 6) MikpodayHu;
B) Me30(hayHU.

Hanuinite 3arajibHy cXeMy €HepreTHYHOro GajaHCy eKOCHCTEMH.
Harmautite opmysry yrBopenns 6ikap6onary kanbiiio C (HCO,),
Ta 3’sicyliTe MOro 3HAYeHHS JJIsT (DiTOMIIAHKTORY.

IndopmaruBHe Ta ekosorivHe 3HavyeHHs criBBigHomeHHs C: N y
TPYHTI.

HanmumriTe piBHSIHHS Ti/[p0JIi3y CEHOBUHU Ta TIOJIATBIIIOTO YTBOPEHHS
aMiaky B IPYHTI.

Hanmumrite piBHsSHHES HiTpUdIKallii 3a yuacTio Nitrosomonas.

IIo o3Hava€e 3MiHA €HTAJIBITII Ta EHTPOTIil B XIMIYHUX PEAKITiSIX ?

[lo Take cwiu Bau-mep-Baasbca Ta sk BOHM BIJIMBAIOTh HA PyX-
JIUBICTh PEYOBWH Y CEPEIOBUTITI ?
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75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.
90.
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3a gKoo (OPMYJIO PO3PAXOBYIOTh Yac IepebyBaHHS iOHIB Yy
MOPCBKili Bofi?

Hagezits npukiaan Oydepuux cucrem, siki perymoors ,H y npn-
POJTHOMY CEPEIOBHIII.

K yTBOPIOETHCS MPUPOIHUH Ta3 PAJIOH i TEPEBAXKHO B SIKUX MICIISIX
3eMHOI KOpU BiH HAKOMTUYIYETHCS ?

Hanumrite dhopmyaty i 3’dcyiiTe posib Ipoliecy OKUCIeHHsT Y (hopMy-
BaHHI KUCJIOTHOCTI CepeIOBUTIA.

HasBiTh mpaBusia BUSHaYEHHS OKMCTIOBAIBHOTO CTAHY XiMIUHUX eJie-
MeHTiB. HasBiTh XiMiuHi (popMu Mirparii 3a0pyaHIOIOUYNX PEYOBHH Y
BOJII.

3’gcyiite MOHATTS iIOHHOTO 0OMiHY Ta HOro 3HAUEHHSI JIJIsT €KOJIOTiY-
HUX TIPOIIECIB.

[ITo Take iMyIbBEpU3aIlisl COJIEH Ta SKi XiMiUHI €JIeMeHTH BUKOPYC-
TOBYIOTBCSI SIK MAPKEPH I[LOTO TIPOTIECy ?

Hasezith npukaagu MetabOJiuHUX OKHMCIIOBAJLHUX Peakiiil 3a
y4actio O,, SO,, CO,, gIKi € 15KepesIoM eHeprii /11 MiKpoOpraHi3MiB.
Hanumite 3arasbHy GopMyJry IpoleciB oKucaeHHs (AuxaHHs abo
3TOPSTHHS).

Hasgite MeToin OliHIOBaHHST MeTab0Ii3My OPraHiuHOI PEYOBMHU B
ekocucremi. [Ilo Take moctiitHa po3kiamy (MiHepasisallil) opraniku
B ekocuctemi? HanumriTe ¢hopMysry HaiBpO3KIIATY.

HasBiThb jKepesio HeTeXHOTEHHOTO TOXOJIPKEHHST a30Ty B aTMocdep-
HuX onaziax. Hammrite piBHAHHS (POTOXIMIYHOTO OKUCJIEHHS aMiaKky
B MTOBITPi.

3’dcyiite cyTHiCTh TOHATTS Tpo pusocdepy. HassiTh xapakrepHi
TIpoIlecH i BIACTUBOCTI pu3ocdepH, 3’sicyliTe CyTHICTh pr30chepHOTOo
eexty R: S.

Hagenits rpadiuny cxemy KOHIIEIIii IepPEHECEHHS TP AaKTUBHOMY
MOTJIMHAHHI KOPIHHAM POCJIVH i0HIB 3 TPYHTOBOTO PO3YUHY.

SAka posb KOPiHHS POCJIVH Y MOTJIMHAHHI KaTiOHIB 3 TPYHTY y CBITJi
KOHIIEILii: a) KoHTaKTHOro 00MiHy; 6) Mexanismy oominy CO,?

[ITo Take mikopu3a Ta ii poJsib y Ha3eMHUX €KOCUCTEMAX ?

[ITo Take exToTpodHA MiKOpPU3a Ta 3 IKUMH TAKCOKOMIUHUMU TPY-
ITamMu pocsImH BoHa moB’si3aHa? Illo Take ermoTpodHA MiKOpH3a Ta 3
SIKMMW TAaKCOKOMIYHUMU IPyHIaM¥ POCJUH BOHA MTOB’sI3aHa?
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.
24.
25.
26.

TEMH KOHTPOJIbHUX POBIT

Mirpaitist XiMiYHUX TTPOAYKTIiB: IEPEHECEHHsT Mi’K PI3HUMHU TTPUPOJI-
HUMU CepeIOBUIIAMU.

[lepeTBOpEeHHST CTOPOHHIX XIMIYHUX PEYOBUH B €KOCUCTEMI HIJISIXOM
OKHCJIEHHS, Bi[HOBJIEHHS, TiZIPOJIi3y, (poToxXiMiuHa TpaHchopMaIris.
Komnterii i kpuTepii BABYEHHS TPUPOAHUX CEPEOBHUIIL.
ExoToKCcHKOIOTISI BOAHOTO CepeioBUIIIA.

Exonoriuna piBHOBara.

ITpupomHi pecypcu sk 3acib pO3BUTKY MPOAYKTUBHIX CHJI Ta €KOJIO-
riyHUi (hakTop.

HesBigHOBIIOBA/IbHI pecypcu: Teopist, IPUHITMIN BUKOPUCTAHHS, Me-
HEJIKMEHT.

BinHoBOBa/IbHI pecypcu: Teopisi, TPUHIUIIA BUKOPHUCTAHHS, Me-
HEJIKMEHT.

MexaHizMu 6i0JIOTIYHOT €BOJIIOITIL.

ExoJioriuna Mojiesib MiKBU/IOBOT B3a€MO/IiT “XMKaKk — xKepTBa”.
[TpupoaHmii BiAGIP B €KOJOTO-TEHETHIHOMY BUMIp.

3aKOHU €KOJIOTii — 3aKOHU MPUPOJIH.

ExoJsoriuni cTMysm po3BUTKY TEXHOJOTIH.

Cuctema inrepdeiica /7151 MOSICHEHHST PO3B’SI3KY €KOJIOTIYHUX 3aj1a4
i3 3actocyBanusam SOM.

KomiiekcHe TiaHyBaHHS PaIliOHAIBHOTO BUKOPUCTAHHS TIPUPOI-
HUX pecypciB: (hopmasmizariis, inTepdikcailis, arperyBanHs 3B sI3KiB.
CraTrctuyHa ekosioriuHa iHdopwMmallis: o6csr, 3MicT, 0cobIUBOCTI
(hbopmyBanHS i BUKOPUCTAHHS.

YipasiiHHSA AKICTIO TPUPOIHOTO CEPEIOBUINA B YKpaiHi.
[TporpamHo-11i/1bOBE YIIPaBJIiHHS TPUPOAHUMHI PECYPCAMH.
Exonoriune niianyBaHHS i TPOTHO3YBAHHS: METOIOJIOTO-TEXHOJIOTIU-
HUM acIeKT.

ExoJtoriuHi 38’13K1 KOMax Mi cOO0I0 Ta iIHIMTUMU BUIAMU B €KOCHC-
TeMi.

MaremaTuyHe MOIETIOBAHHS TIOTY IS,

MatemMaTuyHe MOJIEJNIOBAHHS MPOAYKTUBHOCTI OJHOBUIOBUX €KO-
CHCTEM.

BrmmB Ha KOMax TerL1a, BOJIOTU 1 OIIa/liB.

KoHcopTuBHI 3B’I3KU B €KOCUCTEMI.

PicT i perymoBaHHS YMCeTBHOCTI TOMYJISIIIH.

[HTerparis nmomyasii.

17



27.
28.
29.
30.

31.

32.
33.

34.
35.
36.

37.

38.
39.
40.

41.
42.
43.
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EBoutortist 6ioreoxiMivHUX IUKJIIB.

Ilxxepesna i MexaHi3MU 3MiHHOCTI BU/IiB: TEHETUIHU aCITeKT.

Brisius nnpupoiHoTo cepeoBuina Ha eKOHOMiIUYHE 3POCTaHHS.
O1iHIOBaHH4 BIUIMBY TE€XHOJIOTIYHUX PIillleHb Ha IPUPOJHE CEPEo-
BUIIE: CCTeMA MTOKA3HUKIB i Koedilli€HTIB.

Cucrema 3aKOHOIABYOTO YIIPABJIiHHS MPUPOIOO0XOPOHHOTO TisSIbHIC-
TIO B YKpaiHi.

3apyOisKHUII ZOCBI/] TPUPOJOOXOPOHHOI HisLITBHOCTI.

Exosoriuyaunii acnekT peryTroBaHHS [iSITbHOCTI B KOCMIYHOMY TIpPO-
cTopi.

€BporieiicbKka perJIaMeHTallis eKOJTOTiTHOI O THKN.

Indopmartiitai cucteMu €KOJIOTIYHOTO YIIPABJIiHHS.

[TepBunHa exosoriyna indopmaiis: cxema ojgepsKaHHs, 0OPOOKH, BU-
KOPHCTaHHS.

O1iHIOBaHHS BIIMBY Ha MIPUPOJHE CEPeIOBUIIE HA OCHOBI MAaTPHIL
Bpiobakkepa.

Cucrema KOPIOPaTUBHOTO €KOJIOTIYHOTO YIIPABJIiHHS B YKpAiHi.
Exostoriynuii acneKkT OLiHIOBaHHS XKUTTEBOIO LIUKJLY IIPOLYKIIIL.
Exostoriuni mipobiemu iHTerpaitii Yxpainu B €BpOIeiichbKy CITiIbHO-
TY.

Ipomazichke exosIOTiuHe YIIpaBJIiHHS.

BaceitnoBa momiTiKa €BpOTEHCHKOI EKOHOMIUHOI CTTITHBHOTH.
MiskHApOIHI TIPIOPUTETH €KOJOTIYHOTO YIIPABIiHHS (32 pe3yJibrara-
Mmu camity Rio+10).
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