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Po6Goua mnporpama (PII) HaBuanbHOi OUCHMIUTIHM «3arajibHa €KOJIOTIS Ta
HEOEKOJIOTis1» po3pobJieHa Ha OCHOBI «MeTOAMYHUX PEKOMEHJALIN 10 PO3pOOJICHHS 1
opopmiieHHST POoOOYOi MPOrpamMu HABUAJIBHOI JUCHMIUIIHM JEHHOI Ta 3a04HOI (opm
HaBYaHHS», 3aTBEPIXKEHUX Haka3oM pekTopa Bix 29.04.2021 Ne 249/ox, Ta BiIMOBITHUX
HOPMAaTHUBHHUX JJOKYMEHTIB.

1. MOSAACHIOBAJIBHA 3AIINCKA

1.1. Micue, meTa, 3aBJIaHHSI.

Micue nqucuuruiiag B cucTeMi npodeciitnoi miarotoBku ¢axisis. /lana HaByanbHa
JTUCITUILTIHA € TEOPETUYHOIO Ta MIPAKTUYHOO OCHOBOKO CYKYITHOCTI 3HaHb Ta BMiHb, 1110
dopMyI0Th PO I (axiBIs B raiy3i NPUPOJIHUYUX HAYK.

MeTo10 BUKIIAQaHHS JUCHHUILTIHA € (DOPMYBaHHS Y CTYJCHTIB TCOPETUIHUX 3HAHD
Ta NMPAKTUYHUX HABUYOK PO B3aEMOJIII0 )KUBUX OPraHi3MiB, MOMYJIAIIA Ta yrpylnoOBaHb
BUIIMUX pAaHTIB MDK CO0OI0 Ta HABKOJMIIHIM CEPEAOBHUIIEM; OCOOJIUBOCTEH
(GYHKIIOHYBaHHSI €KOCHCTEM PI3HUX 1€pAapXiUHUX PAHTIB MiJl BIUIMBOM MPUPOIHUX 1
AHTPOINOTrE€HHUX ¢dakTopis, €KOJIOTTYHHUX OCHOB 30a7aHCOBAaHOTO
IPUPOJTOKOPUCTYBAHHS; €KOJIOTIYHOTO CBITOTJISTY.

3aBIaHHSAMM BUBUCHHS HaBYAJIbHOI JUCIUILTIHH €:

— OTPUMAaHHSI ~ 3arajbHO-€KOJIOTTYHMX 3HaHb IOJ0 OCHOBHUX TMPUHIIMITIB
B3a€EMOBIJTHOIICHb MK OpraHi3Mamu, MOMYJALiSIMUA 1 YIPYITOBaHHSIMU 3 HABKOJIMIIIHIM
CepelOBUIIEM;

— BUBYCHHS CTPYKTYPH CYJacCHOT €KOJIOT1i Ta OCHOBHMX i1 KOMITIOHEHTIB,;

—BU3HAYEHHS MEXaHi3MIB Jii XIMIYHUX pPEYOBHH, (IBUYHUX Ta OI0JOTTYHUX
ACIIeKTIB Ha KUTTEIISIIBHICTH OpraHi3MiB;

— OI[IHIOBAHHSI HETaTUBHUX HACIIJIKIB aHTPONOreHHOrO BIUIMBY Ha CTaH
arMoC(EpHOTO TIOBITPS, NPHUPOAHUX BOJA, IPYHTOBOTO TIOKPHBY, T'€OJOTIYHOTO
cepenoBuINa Ta 6101I€HO31B;

— (opMyBaHHS HABHYOK 3HAXOJHWTH BIpHI DIMICHHS 3 TNMUTaHb 30aJTaHCOBAHOTO
CIiBICHYBaHHS JIFOJIUHHU 1 IPUPOJIH.

1.2. SIki pe3yJbTaTH HABYAHHAA A€ MOXKJIMBICTH OCSAITH HaBYaAJIbHA
JTUCHMILIIHA.

— pO3yMITH OCHOBHI KOHIIETIii, TEOPETUYHI Ta MPAKTUIHI TPOOJEMH B raiysi
MPUPOAHUYMX HAYK, IO HEOOXIHI IS aHAMI3y 1 MPUIHATTS pillieHb B cepi eKoorii,
OXOPOHU JOBKUIIS Ta ONTUMAIBHOTO MPUPOJOKOPUCTYBAHHS;

— BHUKOPWUCTOBYBAaTHM TMPHUHIIMIN YMPaBIiHHA, Ha SKUX 0a3yeThCcs CHUCTEMa
€KOJIOTTYHOT OE3IEKH;

— ymitu dopmyBatH e(PEKTUBHI KOMYHIKAI[IIfHI CTpaTerii 3 MeTOI JOHECCHHS
i1ei1, mpoOJeM, pileHb Ta BIACHOTO JAOCBiNY B cepi eKoIorii;

— JIEMOHCTPYBaTH HAaBWYKH BIIPOBA/KCHHS TPUPOJOOXOPOHHUX 3aXOMIB Ta
MIPOEKTIB.

1.3. SIki KOMNETEHTHOCTI Ja€ MOKJIUBICTD 3100yTH HABYAJIbHA TUCHHUILTIHA
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— 3JIaTHICTH JI0 aJamTallii Ta il B HOBIM CUTYaIIii;

— 3JaTHICTh peali3yBaTH CBOI MpaBa 1 OOOB’A3KM SK 4YJ€Ha CYCHLIbCTBA,
YCBIJIOMJIIOBATH LIHHOCTI TPOMAJITHCHKOTO (BUIBHOTO AEMOKPATUYHOI0) CYCIIUIbCTBA Ta
HEOOXITHICTh WOT0 CTaJoro po3BUTKY, BEPXOBEHCTBA IpaBa, MpaB 1 CBOOOJ JIIOJAUHHU 1
rpoMajisiHuHA B YKpaiHi;

— 3HAHHSA Ta PO3YMIHHSA TEOPETHUYHHX OCHOB €KOJIOrii, OXOPOHU IOBKULIS Ta
30aJIaHCOBAHOTO TTPUPOIOKOPUCTYBAHHS;

— 3JaTHICTh JI0 KPUTHYHOTO OCMUCJIEHHS OCHOBHHMX TEOpiid, METOJIB Ta
NPHUHIIMITIB TPUPOTHUIHNX HAYK.

1.4, Mixmucuunjinapui 3B’sa3ku. JlaHa gucuuiuiiHa «3arajibHa €KOJIOTiS Ta
HEOEKOJIOT1s1» 0a3yeThCs HA 3HAHHAX TaKUX AUCHUILIIH: «Berym 1o daxyy, «bionorisy,
«MeTteoposoris 1 KJIIMaTOJIOT1s» Ta € 0a30BOIO JJIsl BUBUEHHSI MOJATbIINX HaBYAJIbHUX
nucuuiulii:  «MoHiTopuHr noBKULISI», «Ekonmoriuna Oesmeka», «TexHOEKOJOTisy,
«YpOoeKoorisi».

2. MIPOT'PAMA HABYAJIbHOI JUCHHUILIITHUA

2.1. 3MicT HABYAJBbHOI JUCIUATLTIHA

HaBuanpHuii Matepiai JUCIUILTIHU CTPYKTYPOBAaHUH 3a MOAYJbHUM TPUHIIMIIOM 1
CKJIQZA€ThCS 3 IBOX HABYAIBHUX MOJYJIB, a came: MoayJisi Nel «OCHOBHI 1M0J105KeHHSA
3arajibHoi ekoJorii» ta mMoayjb Ne2 «OCHOBHI TMOJIOKEHHSI HE0eKOJIorii», sKi €
JIOTIYHO 3aBEPIICHUMH, BITHOCHO CaMOCTIMHMMH, IUTICHUMH YaCTMHAMHU HaBYaJIbHOI
JTUCIUIUTIHY, 3aCBOEHHS AKO1 nepeadadae mMpoBeeHHSI MOAYJIbHUX KOHTPOJIBHUX POOIT
Ta aHai3 pe3yJbTaTiB IX BUKOHAHHS.

OxkpeMuM TpeTiM MOJYyJIEM € KypcoBa poOoOTa, siKa BUKOHYETHCA Y 3 CeMecTpi,
BIZIMOBIAHO JI0 3aTBEP/XKEHUX B YCTAHOBJICHOMY MOPSAJIKY METOJAMYHUX PEKOMEHIAIII.
Moro Meroio € 3aKpilieHHs Ta NOTIMOJICHHS TEOPETHUHMX Ta MPAKTHYHHX 3HAHB T4
BMiHb, HAOYTHUX CTYACHTOM Yy IPOIIECI 3aCBOEHHS HABYAILHOTO MaTepially TUCIMIUTIHH,
30KpeMa pPO3YyMIHHS €KOJOTIYHMX IMPOOJIEeM CydYacHOCTI Ta poOJl JIOJUHH Yy iX
BUHUKHCHHI.

2.2. MoayJ/ibHe CTPYKTYPYBAHHS Ta IHTerpOBaHi BUMOTH 10 KOKHOTO MOXYJISI

Monyab 1. OCHOBHI N0JI0KEHHS 3arajibHOI eKO0JI0ril

InTterpoBani BuMorm wmoayJsi Nel: 3acBOITH TPHHIUMIINA B3a€EMOJIl JKMBUX
Opra”izMiB 3 OIOTMYHMMH Ta OIOTHYHUMHU UYWHHUKAMH JOBKULIS, CTPYKTYPY,
3aKOHOMIPHOCTI (DOPMYBaHHSI, PO3BUTKY Ta CaMOPETY/SAIii €KOCUCTEM DPI3HUX PIBHIB;
BMITH BUSBISTH MOXKJIMBI IPUYHHM 1 HACTIIKHA THCOAITAHCY EKOCUCTEM.

Tema 1. ba30Bi 0CHOBM Ta XapaKTepHCTHKA 3arajibHOI €KOJIOTII

CraHOBJICHHS Ta TIOHATIMHO-TEPMIHOJIOTIYHUM amapaT, 00’ €KT, TpeaMer,
3aBJIaHHS, METOJIU JOCHTIKEHb Ta METOJM MPOTHO3Y B Cy4acHii eKoyorii (eKcrmepTHOT
OIIIHKH, €KCTPAIOJIAIii, MOJICTIOBAHHS ).

3MiCTOBHI minpo3aimm cydacHoi ekosorii. OCHOBHI €Tamy PO3BUTKY €KOJOTIYHOT
HayKH Ta yKpaiHCbKa €KOJIOr1yHa IKojia. OCHOBU CUCTEMHOTO aHaii3y. lepapxiyHICTh
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cucteM. PiBH1 opranizaiii 6iocucteM («Oiojoriunuii ciektp» 3a FO. Ogymom, 1986).
3araibHi ySBJICHHS II0J0 €KOJOTTYHUX 3aKOHIB, MPABUJI, IPUHIUIIIB.

Tema 2. OCHOBHI NOJI0KEHHS Ay TEKOJIOTII

BusHaueHHsT «cepefoBHUIlEe» Ta THUIH CEPENOBHIN. 3aKOH €IHOCTI OpraHiaMy Ta
cepenosuuia (B.I. Bepnaacokuit). Exonoriuni ¢akropu, ymoBH, pecypcu. Knacudikanis
EKOJIOTTYHUX (paKkTOpiB. AOIOTHYHI, OIOTMYHI Ta AHTPOMOTECHHI EKOJIOTTYHI YWHHUKU
NoBKULIL. Apanrtamis no Aii ¢axrtopiB. Eneprernuna, pedoBuHHa Ta 1H(poOpMalliiiHa
ajJlanTartii.

3akon MmiHiMyMy JIiGixa, 3akoH TonepaHTHocTi lllendopna, 3akoH cyMmiCHOI il
dakropiB Mirueprnixa-bayie, 3aKk0oH KOHKYPEHTHOTO BHKIIOUYCHHS ['ayse. [loHATTS
«EKOJIOTIYHA Hilmay  SK IICHTPAJbHUA TIPEeIMET BUBUYEHHs cKkosorii. [IpaBuio
00O0B’SI3KOBOr0 3alOBHEHHSI eKooriyHoi Himi. CTpyKTypa €KOJIOT14HOi Himil Ta
napaMeTpu eKOJOr1yHOT Hilll (IIUPUHA, CTYHIHb TEPEKPUTTS).

Tema 3. OCHOBHI MOJI0KEHHS €M eKOJIOTil

Busznauenns tepminy «monyundamis». HepiBHominHicTe nomynsuii. lepapxis
nomyssaii. CTaTuyHl Ta AMHAMIYHI MapaMeTpu nomyssii. OCHOBHI TUIU O10TUYHUX
B3a€EMOJII MK TMOMYJAILISIMA B yrpynyBaHHSIX 1 OioneHo3ax . IIOHSATTS KOEBOJIOILI.
[TomynsAis sIK aKIEenTop, SIKAK CIPUAMAaE BCIO PI3HOMAHITHICTh MOPYIICHb, 1[0 BHOCHTH
B JTOBKULIS TISUTBHICTB JTIOUHM. [IprKIagH1 acTIeKTH MOMYJISIIIHHOT €KOJIOT 1.

Tema 4. OCHOBHI 10J10KEHHSI CHHEKOJIOT i1

Exocucrema sk ocHOBHUII 00’€KT BHMBYEHHS B CydacHiil ekoisorii. BrmactuBocti
Olo1eHO03y 1 010TONy — OCHOBHHUX CKJIaJ0BUX €KOCUCTeMHU. Bu3HaueHHs Ta kiaacudikarris
OilomeHo3iB. Kputepii BuaiieHHs O101I€HO31B Ta iXHI BJIACTHUBOCTI. 3aKOHOMIPHOCTI
IIPOCTOPOBOTO po3MillieHHs OiotieHo31iB. [lpunnunu ¢QyHKIIOHYBaHHS O10IIEHO31B.
Tpodiuna, maparpodiyHa Ta KOHKYpEHIIHHA CTPyKTypH OionieHo3y. JluHamika
Oiomeno3iB. Exomoriuni cyknecii. Konmenitis kiaimakcy. [lopiBHsAIbHA XapaKTepHCTHKA
[IOHATH KEKOCUCTEMA) 1 «O10T€0LIEHO3).

Tema 5. OcobauBocTti TpaHchopmaunii eHeprii Ta Kpyroodiry pe4oBUH B
eKocucTeMax

OcoOMHMBOCTI CTPYKTYpH Ta JAWMHAMIKHM eKocucTteM. Iloka3sHUKM JUHAMIYHOT
piBHOBaru  ekocucteM. (OcoOJMBOCTI  KpPyrooOiry pedoBHH B  E€KOCHCTEMax
(6ioreoximMiuHI ITUKJIM OCHOBHHMX OIOT€HHUX €JICMEHTIB Ta iX aHTPOIIOI'€HHA CKJIAJIOBA).
3aranpHa cxema TpaHcdopmarrii eHeprii B eKocucTeMax (€KOJIOT14Ha eHTPOTIis, TIpaBUiIa
10 % 1a 1 % Tomo). IloHATTS mpo eKoJoriyHi mipamiau i1 iX THOM (YUCETHHOCTI,
Oiomacu, eneprii). IlpuHnumm xnacudikarii ekocucTeM; OlOMHA Ta CEHEpPreTUYHA
kinacudikaiisa ekocucrteM KO.Omqyma (1986). [Ipuknaam npupogHUX, HAMIBIPUPOIHUX 1
mTy4yHuX exocucteM. CTHcia XapakTEepPUCTHKA OCHOBHUX TPUPOJHHX EKOCHCTEM
VYkpainu.

Tema 6. OcHoBHI nos10:xeHHS Oiocdepodorii

CyuacHi ysBiaenHs mpo Oiocdepy. Crpykrypa 1 amHamika Oiochepu. Kupa
pedoBHuHa Ta ii posb y 6iocdepi. EBomromis 6iocdhepu. ExkocucremHa teopist eBosromii
O0locepu: KorepeHTHa Ta HEKOrepeHTHa eBojroIia. OCHOBHI OlocdepHi KpusM, ix
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npuurHU Ta Hachiaku. CydacHuil eram po3BUTKY Olocdepu; mpobiema TpaHcdopmarii
6iocthepu B Hoochepy. DopmyBaHHs colianbHOI chepu SK MIAHETAPHOI MiJCUCTEMHU.
AHTpONIOTCHHE HaBaHTAXXEHHS — OCHOBHA MpUYMHA Cy4yacHOi nerpazaiii Oiocdepu.
[loka3HMKHM OPYILIEHHS CTiKOCTi Oi0chepn.

Tema 7. CyTh Ta 3Ha4eHHs1 OIOPI3HOMAHITTH y NpUPOAi

Konneniiss Ta Buau O10pI3HOMAHITTSA, HOro 3HAYEHHS AJIA NPUPOAU 1 JIIOAUHHU.
MeTtoau ouiHku 010pi3HOMAHITTS. 3MiHA PIBHIB O10p13HOMAHITTS MPOTITOM T'€0JIOTTYHOT
ictopii: BuOyxu Ta BuMHpaHHA. [loHATTE mnpo exocucteMHi mnocayru. Ponb
O10pI3HOMAHITTS Y CTBOPEHH1 €KOCUCTEMHUX MOCIYT.

Monyab Ne 2 «OCHOBHI MOJI0KEHHS HEOEKOJIOTI»

InTerpoBani BumMoru moxyJsi Nel: 3acBOiTH 3HATH IV100ajibHI Ta PEriOHAJIbHI
€KOJIOTTYH1 MPOOJIEMU CYYaCHOCTI1, 3yMOBIICHI AISUTBHICTIO JIIOAUHU Y PO3pi31 OCHOBHUX
KOMIIOHEHTIB JOBKUIIS, BMITH MPOIMOHYBAaTH KOMILJIEKC 3aXOfiB CHIpPSMOBaHUX Ha
3arno0iranHs Ta OOMEKEeHHsI HEraTUBHUX HACHIAKIB aHTPOTIOTEHHOTO HaBaHTAKCHHS.

Tema 1. ba3oBi 0CHOBH Ta eKOJIOTiYHA XapaKTEePUCTHKA HEOEKOJIOTiI.

OCHOBHI TIOJNIOXKEHHSI HEeOoeKojorii (Meraekonorii). KoHmeniiiss HoBoi ekosorii abo
«ueoekonorii» (B.IO. Hekoc), un «meraekonoriin (M.®. Peitmepc). OcHOBHI ysiBIE€HHS
IpO aHTPONOreHHUH BIUIMB Ha Oilocdepy Ta i1 ckinagoBi. [loHATTd Tpo mI0OaNbHI
exoJioriuHi nmpodiemu. [IpobremMu HapogoHACETESHHS. 3MIHU MPUPOAHUX €KOCUCTEM IIiJ
BIJIMBOM MpOIIeciB TexHOTeHe3y. CIiBBIHOIICHHS MOHIThH «Oiochepayr, «TexHochepay,
«aemocdepay». KoHrerniiii aHTpOMOreHHOTO Ta TEXHOTEHHOTO BIUIUBY Ha BOJIKLILIA.

Tema 2. Oc00,JJUBOCTI IPUPOAHOTO TA AHTPONOTeHHOI0 320 Py IHEHHS.

Oco06JIMBOCTI MPUPOITHOTO 1 AHTPOIIOTCHHOTO 3a0pYIHEHHS JOBKULISA. Bu3HaueHHs
HNOHATTS «3a0pynHeHHs». DizuuyHe, XiMiuHe 1 OloJOTIYHE 3a0PYIHEHHS JTOBKLULIA.
[IppymHy 1 HeraTWBHI HACHIAKKA PaJi0OaKTUBHOTO 3a0pYIHEHHS HABKOJUIITHBOTO
cepenoBuiia. [ToHATTS «3a0pyaHIOIOUI PEUOBUHNY, «3a0pyIHUKY, «IOJLTIOTAaHTY. Buan
noJuTtoTaHTiB. EKonloridyHa ckiiajzioBa mpoOJieMH YTBOPEHHS BiIXOZAIB BUPOOHMIITBA Ta
CIIO’KMBaHHS.

Tema 3. OcHOBHI exkos10TiYHI MPodaemMu atMochepu

dakTopu MOPYIICHHS IKOCT1 aTMocdepu (BUIM 1 JpKepesa BILIUBY Ha atMocdepy,
TpaHcopMallist 3a0pyTHIOIOYUX PEUOBUH B aTMocdepi, Kputepii caHiTapHO-TIri€HIYHOT
OIIIHKU SIKOCTI aTMOC()EpHOTO TOBITPsl, OCHOBHI HETATUBHI HACHIAKU 3a0pyaHEHHS
atMocepr; OCHOBHI HANpsIMKH OXOpoHH artMmochepu). DyHKIIOHATBHI PO3JTATU
aTMocdepu: TI100anbHI 3MIHA KJIIMaTy, KUCIOTHI JIOII, 3MEHIIIEHHS O030HOBOTO IIapy,
CMOT, TJIO0AJIbHE 3aTeMHEHHS aTMOC(epH, aepo30JIbHE 3a0pyTHEHHSI.

Tema 4. OcHOBHI exkos10TiYHI Mpodaemu riapochepu

[TpupoaHi Boam Ta XapakTepuCTHKa iX sikocTi. OCHOBHI NMPUYMHU TMOPYIICHHS
SKOCT1 TPUPOJHUX BOJ, MPUHIUIN OIIHKK EKOJIOTTYHOTO CTaHy BOJAHUX 00’ €KTIB.
HeratuBHi Hacnigku 3a0pyqHEHHS MPUPOTHUX BOJ Ta iX 0XopoHa. BomokopucTyBaHHS.
Criuni BoaM, iX BUAM Ta 3arajbHE YSBICHHS MPO TMOBOJHKCHHS 31 CTIYHUMH BOJIAMH.
3abpynnenHs Boa CBITOBOTO OKEaHy.

Tema 5. OcHoBHI npodJemu nexocdepu ta Jgirochepu
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Po3mMexxyBaHHS NPUPOJHUX YTBOPEHb — IPYHT Ta TIPChbKl MOPOAU. Y TBOPEHHS Ta
poJib IpYHTIB y Olocdepl. OCHOBHI NpuuMHU Ta (HOPMH JAerpajaalii IpyHTIB, mpodiema
XIMIYHOTO 1 PaJlOHYKJIIAHOTO 3a0pyaHeHHsA TIpyHTIB. [Ipobiema omycTentoBaHHS.
3arajbpHl ySIBJIEHHS NPO TEOJOrIYHE CEpPEeOBHINE, €KOJOTI4H1 (DYHKIT reosIoriyHOTO
Cepe/IoBUINA, BIUIMB T'€OJIOTYHOTO CEpeJOBHINA Ha CTaH OIOTH 1 3A0pOB'S JIIOJAWHHU.
[Topy1iieHHs ITICHOCTI TE€OJIOTTYHOTO CEPEAOBUIIA BHACTIIOK MISIIBHOCTI1 JIFOAUHHU.

Tema 6. OcHOBHI HAPSIMKHY OXOPOHM JIOBKIJLJIA.

OCHOBHI HanPSIMKU OXOPOHU aTMOC(EPHOTro MOBITPS, TOBEPXHEBUX BOJ, IPYHTIB,
Bl IHTEHCHBHOIO AHTPONOTE€HHOTO HaBaHTaXCHHS. AHTPONOreHHUM BIUIMB Ha
O1o11eHO3H 1 MpobIIeMa 30epekKeHHS O10JIOTTYHOTO PI3HOMAHITTS.

Tema 7. OcHOBHI 0JI0’KeHHSI ONTUMAJIBHOI0 MPUPOAOKOPUCTYBAHHS.

Exonoriyna ckjiajoBa MNPUPOJOKOPHUCTYBaHHS. [IpMHIMOM  ONTHUMAaIbHOTO
OpUPOJOKOPUCTYBaHHS. [lOpiBHsUIBHA XapakTEpUCTHKA TMOHATh «EKOCHUCTEMa» 1
«rpupogHa cucreMa». [IpupogHO-pecypcHHMI Ta €KOJIOro-eKOHOMIYHUN MOTEHIlial.
[Tpupoani pecypcu ta ymoBu. Ilpuniuunu kmacudikaiii npupogaux pecypcis (M.O.
Peiimepc, 1090). CyvacHuii cran Ta npo0JieMd BUKOPUCTaHHS MPUPOJHUX PECypCiB
(eHepreTMYHMUX, ra30BO-aTMOC(HEPHUX, BOIHUX, IPYHTOBO-TEOJIOTTYHHX, O10JOTIYHUX,
KOMIUIEKCHOT pecypcHOi rpymnu). OCHOBHI 3aKOHM, MPaBUiIa 1 TPUHIIUIN ONTUMAIbHOTO
IpUPOJAOKOpUCTYBaHHS. OCOOIMBOCTI YIpaBiIiHHS NPUPOAHUMHU cucTemMamMu. OCHOBHI
€KOJIOT14H1 Mpo0IeMHu perioHiB YKpaiHu

2.3. TemaTruuHuii mJIaH

No OOcsr HaBYAJILHUX 3aHATH (TOJI.)
op Hasga Temu Jlenna Gopma HaBYaHHS | 3ao4Ha (opMa HABYAHHS
(TeMaTUIHOTO PO3LTY) o o ' o o
5o H B E|lD T ls g % E|lU
515 5225 515 2580
o | B S 8 o | R S 8
o o
] S
1 2 3 4 |5 6 | 7| 8 9 |10 | 11 |12
Monyab Nel «OCHOBHI 0J105KEHHS 3araJIbHOI €KOJIOTID)
3 cemecTp 3 cemecTp
1.1 | ba3oBi ocHOBH Ta
XapaKTEPUCTHUKA 3arajibHO1 8 2 12| - |4 7 - - - 7
eKOJIOT11
1.2 | OcHOBHI MONOKEHHA | 15 | 5 | 4 | o | 4 9 ol o 2
ayTEeKOJIOT11.
1.3 | OcHOBHI MONOKEHHA | 1y | 5 | 5 | o | 4 9 ol o 2
JIEMEKOJIOTi.
1.4 | OcHOBHI MTOJIOKCHHS
10 22|24 7 - -] - 7
CHUHEKOJIOT 1.
1.5 | OcobmmBocTi 10| 22|24 8 - -] - 8
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TpaHcopMallii eHeprii Ta
Kpyroo0iry = pe4yoBUH B
€KOCHCTEMax.
1.6 QCHOBHI _ TOIOKEHHA | g sl ol . |4 8 L 8
6iochepoorii.
1.7 CynT Ta SHAYCHHS | g sl ol . |4 8 L 8
010pI3HOMAHITTS Y IPUPOAL
1.8 | MoaynbHa KOHTPOJIbHA 4 9 i 9 ] i i i i
pob6ora No2
Ycboro 3a moaysem Nel 70 |16 16| 8 |30| 64 | 4 - - 60
Monyib Ne 2 «OCHOBHI ITOJI0KEHHSI HEOEKOJIOTii»
3 cemectp 4 cemecTp
2.1 | bazosi OCHOBH Ta
€KOJIOT1YHAa XapaKTepHuCcTHKa | 8 2 | 2| -4 12 -2 )| -110
HEOEKOJIOT'11
2.2 | Oco06anBOCTI MPUPOJTHOTO Ta
AQHTPOIIOTEHHOTO 8 2 | 2| - 14|14 2]|-|2|10
3a0pyAHEHHSI.
2.3 | OCHOBHI €KOJIOT14HI malalalolall-|l-12110
npoOseMu atMochepu
2.4 | OcHOBHI eKOIOT 14Hi lo2lalolall-l-12]10
npoOeMu rigpochepu
2.5 | OCHOBHI €KOJIOT14HI
npobsiemu nenochepu Ta 1022|2412 - |-|2]10
aiTochepu
2.6 OCHO.BHI HANPAMKA OXOPOHU | v | 5 | 5o | 5 | 4 | 12| 2| - | - | 10
JOBKLJUISI
2.7 | OCHOBHI MMONOKEHHS
ONTUMAJIBHOIO 9 2 1214 |14)|-1|2]-]12
IPUPOJTOKOPUCTYBAHHS
2.8 | MoaynbHa KOHTPOJIBHA 9 2| - S| 7 ) i i i i
pobota Ne2
2.9 | KontponbHa (oMalHs) ] L 8 L 8
po6ota (3DH)
Ycboro 3a moxysaem Ne2 80 18|18 | 9 35| 96 | 4 | 4 | 8 | 80
Mopyas Ne3 «Kypcosa podora»
3.1 ‘TeMa KypcoBOi poOOTH 30| -] --130130 ]| -1]-1-130
Yceboro 3a moayJsiem Ne3 30 | - - - 130 30 | - - - | 30
Y CLOrO 32 HABHAILHOIO 180 | 34 (34 |17 |95 | 180 | 8 | 4 | 8 | 160
JIMCHHUILIiHOK

2.4. KypcoBa podora
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Temu KypcoBoi poOOTH MOB’A3aH1 3 aHAJI130M NPUYMH BUHUKHEHHS Ta PO3BUTKY
€KOJIOTIYHUX MpoOJieM PI3HOro piBHA 3 (OPMYBAHHSIM 3aXOAIB A1 YCYHEHHs abo
MOM’SIKIIEHHSI MEPeAyMOB BHHHKHEHHS JaHuUX mpoOineMm. TemMu KypcoBUX poOIT €
IHAMBIAYAJIbHUMH Ta 3aTBEPIXKYIOTbCA KEPIBHHUKOM KypcoBOi poOOTH  miciid
0oOroBopeHHs. 3aB/laHHs Ta BKa31BKH ISl BAKOHAHHS KYpCOBO1 pOOOTH pO3pOOISIOTHCS
NPOBIIHUM BUKJIAJAa4eM Ta 3aTBEPJKYIOTHCS TPOTOKOJIOM 3acCilaHHd BHUIYCKOBOI
Kadeapu, JOBOJATHCSA 10 BIAOMA CTYAEHTA 1HAMBIIYyaJIbHO 1 BUKOHYIOTHCS BiJIIIOBITHO
710 METOAMYHHUX PEKOMEHAAIIH.

2.5. 3aB1aHHA HA KOHTPOJILHY (I1oMamHw) podoty (3DH)

Jomamiasg poGoTa 3 AMCHMIUIIHA BUKOHYETHCS Y JIPYrOMY CEMECTpl 3 METOIO
3aKpIMJIEHHS Ta TMOTJIMOJEHHS TEOPETHUYHUX 3HaHb Ta BMIHb CTYJIEHTa 3 HaBYAJIbHOI'O
MaTepialy, BHUHECEHOr0 Ha camocTiiiHe ompaioBanHs. KoHTponbHa pobota €
BAXUJIMBUM €TallOM Y 3aCBOEHHI HaBYaJbHOIO Marepiany, ii CiIiJ BUKOHYBaTH 3
BUKOPHUCTaHHSM 3alpONOHOBAHOI CIEI1a130BaHOI JITEpaTypH Ta IHIIUX JITEPATYPHUX
JDKepes, B TOMY YHCJ1 HayKOBO-TIOMYJSApHUX BuJaHb. Homep BapiaHTa aOMaIiHboi
pOOOTH BU3HAYAETHCS 32 OCTAHHBOIO IU(POIO0 HOMEpPA 3aT1KOBOT KHUKKH.

2.6. Ilepenik nuTaHb 1JI NiATOTOBKH /10 €K3aMEHY

[lepenix muTaHk Ta 3MICT 3aBAaHb JJIs MIATOTOBKH /10 €K3aMEHY, PO3POOISIOThCS
NPOBIIHUM BUKJIaJa4eM Kadeapu BIAMOBIAHO 10 poOOUYOT MPOrpamu, 3aTBEPIKYETHCS
Ha 3aciaHH1 Kadgeapu Ta JOHOCUTHCS 0 BiIoMa CTYACHTIB.

3. HABYAJIBHO-METOANYHI MATEPIAJIU 3 JUCHUIIJITHA

3.1. MeToay HABYAHHSA

[Ipy BUBYEHH! HABYAJIBHOI AUCIUIUTIHM BUKOPHCTOBYIOTHCS HACTYIIHI METOAU
HaBYaHHS: po0OTa B MAJIUX TpyIax, CEMiHap-IUCKYCis, MO3KOBA aTtaka, IIpe3eHTaIis.

3.2. PexomenaoBaHa Jjitepatypa

Ba3oBa jgiTteparypa

3.2.1. Kyuepssuii B.I1. Exonoris. — JIeBiB: Csit, 2010. — 500 c.

3.2.2. binascekuii I'.0., @ypayii P.C., KoctikoB [.FO. OcHOBU €KONOT1YHUX 3HAHD:
[Tigpyunuk. — K.: JIu6ins, 2010. — 320 c.

3.2.3. 3arangpHa ekojorisd: HaB4. moci6. / I''M. ®panuyk, C.M. Mamxn, M.M.
Panomceka, €.0. boecynoBerkuit. — K.: HAY, 2015. — 232 c.

3.2.4. ®panuyk [''M., Hynap T.B., MarBeeBa O.JI. 3aranpHa ekonoria . — K.
HAY, 2014. - 320 c.

3.2.5. ®panuyk I''M., [pau O.}O. OcHoBu 3aranbHOi ekojorii. MeTtoaudHi
BKa3iBKHW Ta KOHTpoibHI 3aBnanns. — K.: HAY, 2002. — 36 c.

3.2.6. Jlxurupeit B.C. Exomoris Ta oXopoHa HaBKOJIUIIHHOTO MPHUPOIHOTO
cepenopuia: Hapuanpauit mocionuk — K.: T-Bo “3nannsa”, KOO, 2012. — 203 c.

3.2.7. I'mobamu3amust u Oe3omacHoCcTh pa3puTusi: Monorpadus / O.I'. Benopyc,
M.O. I'onuapenko, B.A. 3nenko u ap. — K., 2012. — 789 c.

3.2.8. Akumona T.A., Xackun B.B. Dxomorus: Yue6. mis By3os. — M.: JOHUTU,
2001.— 566 c.
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3.2.9. VYmpaBniHHS NPUPOJOOXOPOHHOIO ISIBHICTIO: HaB4. mocid. / IlImanmiit
B.M., Conomun 1.O. — K.: [lentp HaBuanbHOT1 niteparypu, 2014. — 296 c.
JlonomMixkHa jiTteparypa
3.2.10. bposaiit B.M., I'aita O.0. Exosnoriuni npobnemu Ykpainu (mpoOiemu
HooreHikn): Haru. mocionuk — K.: HITY, 2010. — 110c.
3.2.11. busascekuit I'.0., byruenko JLI., HaBpoupkuit B.M. OcHoBH €KoJIOrii:
Teopid Ta npakTukyMm: HaBuanbuuii mocionuk. — K.: Jlibpa, 2012. — 352 c.
3.2.12. 3anonscekuit A.K., Camtox A.l. OcHoBu ekosorii: [ligpyunuk / 3a pes.
K.M. Curnuka. — K.: Buma mikoma, 2011. — 358 c.
3.2.13. bynatroB M.O., Manees K.C., 3aropomntok B.Il., Cononsko JLA.
dinocodisa Hoochepu: pitocodchbkuil 3MICT 1 cydacHUM cmuca peHoMeHna Hoochepu:
Momnorpadis. — K.: HaykoBa gymka, 1995. —152 c.
3.2.14. Tony6 A. A., CtpykoBa E. b. DxoHOMUKa TPUPOIHBIX pecypcoB. — M.:
Acnekr IIpecc, 2011. — 319 c.
3.2.15. BoponmoB A. Il. PaumoHanibHOE TpUpOAONOJIb30BaHKE. — M.: DKMoc,

2020. — 304 c.

3.2.16. Kiouu [.B. MeHemKMEHT oprasizaiii NpUpOJ00XOPOHHOI ISIIBHOCTI:
HaBy. noci0. — Yepnisii: Pyra, 2014. — 104 c.

3.3. Indpopmaniiini pecypcu B InTepHeri

3.3.1. https://er.nau.edu.ua/handle/NAU/29775

3.3.2. https://er.nau.edu.ua/handle/NAU/29777

3.3.3. https://er.nau.edu.ua/handle/NAU/30645

3.3.4. https://er.nau.edu.ua/handle/NAU/27585

4. PEUTUHIOBA CUCTEMA OIIHIOBAHHSI HABYTHUX
CTYJIEH-TOM 3HAHDb TA BMIHb.

4.1. OiHioBaHHS OKPEMHUX BH/IB BHKOHAHOI CTYJICHTOM HaBYaJIbHOI POOOTH
3I1HACHIOETHCA B Oanax BIAMOBiAHO 10 Ta01.4.1.

Tabmus 4.1
Max KiIbKICTh OalriB Max KiIbKICTh OaltiB
Bun Jlenna 3ao4Ha Bun Jlenna 3ao4Ha
HaBYaIbHOI POOOTH thopma thopma HaBYAJIBHOT POOOTH ¢dbopma ¢dhopma
HaBYaHHA HaBYaHHA HaBYaHHSA HaBYaHHSA
3 cemecTp

Moayab Ne 1 «OCHOBHI 110J10:KeHHSA
3araJibHOI €K0JIOTiDy

Moayab Ne 2 «OCHOBHI I0JIOKEHHS 3araJIbHOL
HEOEKOJIOTii»

BuH HaB4anbpHO1 po6OTH 6anu Oanu BuH HaByanbpHOT pobOTH Oanu Oanu
JIaGopaTopHi 3aHATTS 12 10 JlaGopaTopHi 3aHATTS 20 20
ITpakTuuHi 3aHATTS 8 10 ITpakTuuHi 3aHATTS 10 10
BukoHaHHs KOHTPOJIBHOT i 10

(oMarHpoi) poboTH
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s donycky 0o s 0onycky 00 6uKoHaHHs
BUKOHAHHS MOOYIIbHOL MOOYIbHOT KOHMPOTILHOL
KOHMPOAbHOL pobomu 12 - pobomu Ne2 cmyoenm mae 15 —
Nel emyoenm mae Habpamu He menue

Ha6pamu Heé MeHuie

BukoHaHHS MOTyJIBHOT BukoHaHHsS MO1yJIBHOT

KOHTPOJIbHOT poboTH Nel 15 ] KOHTPOJIbHOT po60TH Ne2 15 -
Ycboro 3a moayJiem Nel 35 — Ycboro 3a moayJaem Ne2 45 -
Yceboro 3a moayasamu Nel, Ne2 80 60
CemecTpoBHuii ek3aMeH 20 40
Ycboro 3a AMCHUIIIIHOIO 100
Moaynp Ne3

Max KUIBKICTH OaITiB

Bun HaBuanbHO1 poGOTH
Jlenna Ta 3a04Ha ¢opmMa HaBUAHHS

BukonaHHs KypcoBoi poOoTH 50
3axucT KypcoBoi poboTn 50
BukonaHHsI Ta 3aXHCT KypcoBoi podoTH 100

4.2. BukoHaHl BUAM HABUYaJbHOI POOOTH 3apaxOBYIOTHCSA CTYJEHTY, SIKIO BiH
OTPUMAB 3a HUX MO3UTHUBHY PEUTHHTOBY O1iHKY ([Jomarok 3).

4.3. Cyma pEWTUHTOBUX OI[IHOK, OTPUMAHHMX CTYJCHTOM 3a OKpeMi BHUIH
BUKOHAHOI HaBYaJIbHOI pOOOTH, CTAHOBUTH MOTOUYHY MOAYJIBHY PEHTHHTOBY OIlIHKY, 5K
3aHOCUTHCS JI0 BIIOMOCTI MOAYJIBHOTO KOHTPOJIIO.

4.4. TlincymkoBa MOJyJbHa PEUTHHrOBa OILlIHKA, OTPMMaHa CTYJIEHTOM 3a
pe3ysibTaTaMi BHKOHAHHS Ta 3aXHCTy KypCOBOTO MPOEKTy/poboTu B Oanax, 3a
HaIllOHAJBHOI IKajoro Ta mKkaimorw ECTS 3aHOCHTBCS 10 BIIOMOCTI MOAYJIBHOTO
KOHTPOJIIO.

4.5. Cyma TiICYMKOBOI CEMECTPOBOI MOJIYJIBHOI Ta eK3aMeHaIlIMHOI
PEUTHHTOBUX OIIHOK, y 0ajlax CTAaHOBHUTH IIJICYMKOBY CEMECTPOBY PEHTHHTOBY OIIIHKY,
sIKa TePePaxoBYEThCS B OIIHKM 3a HaIllOHAJILHOO miKanor Ta mkanow ECTS (JlomaTok
5).

4.8. TlizcymMKoBa ceMecTpoBa PEUTHHTOBa OIliIHKA B 0ajnax, 3a HalllOHAIHHOIO
mianoro Ta mkamoro ECTS 3aHocuThes [0 3a1iKOBO-€K3aMEHAIIMHOI B1ZOMOCTI,
HAaBYATBHOI KApTKH Ta 3aJIKOBOi KHIKKH CTYACHTA, Hampukiaa, Tak: 92/Biom./A,
87/oope/B, 79//]oope/C, 68/3a0086./D, 65/3a006./E Tomo.

4.9. TlimcymkoBa MOIylbHa PEUTHHTOBAa OIlIHKA, OTPUMaHa CTYJIECHTOM 3a
pe3ynbTaTaMy BUKOHAHHS Ta 3aXHCTY KypPCOBOr0 po6oTH, KPIM BiIOMOCTI MOAYJIBHOTO
KOHTPOJIIO, 3aHOCUTHCS TAKOX 0 HABYAIHHOT KapTKH, 3aJIKOBOi KHMXKKH Ta JlomaTky
0 JTUTUIOMa, Hampukian, Tak: 92/Biom./A, 87//oope/B, 79//]oope/C, 68/3ados./D,
65/3a006./E TOmoO.

4.10. TlincymMKoBa pEHTHHTOBa OIlIHKA 3 JUCHHUILIIHA JOPIBHIOE ITiICYMKOBIii
CEMECTPOBI PEHUTHHTOBIN OIiHIN. 3a3HadyeHa MiJACYyMKOBa PEHUTHHTOBa OIlIHKA 3
JTUCIHTUTIHU 3aHOCUTHCA 10 JlomaTKy 10 IuruioMa.
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MIHICTEPCTBO OCBITH 1 HAYKH YKPATHA
HAHNIOHAJIBHUU ABIAIIIMHUU YHIBEPCUTET

DaKyabTET eKOJOrIYHOI 0e3neKHu, IHKeHepil Ta TeXHOI0r il
KA®EJIPA EKOJIOI'TI

KOHCHEKT JIEKIII

3 muctumuiigd «3ATAJIBHA EKOJIOI'ISI TA HEOEKOJIOTI' IS »

OcsiTHRO-TIpO(ECiitHA TIpOrpama: «EKoJorist Ta 0XopoHa HaBKOJIMIITHBOTO
CepeIOBHUIIAY
["any3b 3HaHb: 10  «IIpuponHudi HAyKH»
CreriajpHICTD: 101 «Exomoris»
Vxiamaui:

Pagomcika M.M., K.T.H., JIOII.,
JIOLIEHT KadeapH eKOJIOTil
Marseesa 1.B., A.T.H., pod.,
npodecop kadeapu ekoaorii

KoHcrekT nekiii po3risHyTui Ta

CXBAJICHHWH Ha 3acigaHHi kadeapu ekosorii

[Ipotokon Ne 5 Bin «29» tpaBHs 2023 p.
. 7

3asinyBau Kadenpu 17 Hynap T.B.
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HaszBa: OcHOBH Ta XapaKTepPUCTUKA 3araJIbHOI €KO0JIOTii

Ilnan jgekuii:
1. ®opmyBaHHS Ta MOHATIHHO-TEPMIHOJIOTIYHUI amapaTr, OO'€KT, TpPEIMET, 3aBJaHHS, METOAU

JOCITIDKEHHS Ta METOIM ITPOTHO3yBaHHS B CydacHiil eKoJIorii.

2. CTpyKTYpHI NiAPO3ALIH CydacHOI €KOJIOTII.

3. OcHOBHI eTanu PO3BUTKY MPUPOIO3HABCTBA TA YKPATHCHKOT €KOJIOTTYHOT IIKOJIH.
4. OcHOBH CHUCTEMHOTO aHali3y. PiBHI opranizaiii O10cucTem.

5. Orunsjn eKoJIOTTYHUX 3aKOHIB, TPaBUII, TPUHLIUIIIB.

Jliteparypa:
3arampHa ekoJsoris: Hapd. mocid. / I''M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. — 232 c.

3MmicT Jexkuil

Ekomoris mae cmnpaBy 3 oOpraHi3aMamu, TOMYJAIISIMU, CIIUTBHOTaMH, €KOCHCTEMaMH Ta
O0loceporo. Apean — cepeloBHINE ICHYBaHHS oOpraHisMmy. ToMy €KOJOri0 1HOAI Ha3WBaIOTh
€KOJIOTTYHO0 010J10Ti€10. 3arajJoM eKOJIOTiI0 BU3HAIOTh OJHIEI0 3 MPUPOJHUYUX HAYK.

BBaxaeThcsi Haykoro, IO 3aMAETHCS MPHUPOJOI0 Ta B3AEMO3B'SI3KaMH JKHBOTO CBITy. TepMmiH
«EKOJIOTIs1» TOXOJUTh BiJl TPEIBKOTO CJIOBA «OHKOC», IO O3HAYAE OKUTIO», <«IiM» abo «Mmicie
MIPOYKUBAHHSY.

Hayka exoJ10risi BKJIIOYa€ B cede:

* BuBueHHs 3B’S3KIB OpraHi3aMiB a00 T'pyNu OpraHi3MIB 13 HAaBKOJMIIHIM CEpPEIOBHUIIEM Ta
BIUIMBY CEPEIOBUIIA HA HUX — 3arajibHa eKO0JIOTist

* BuBueHHS NIOIUHU Ta il cepeloBUIIA Ta BIUIMBY JISUIBHOCTI JIIOJAWHU Ha HABKOJMUIIHE
cepenonuile — Heoexoutorist

Hayxka npo HaBKOJUIIIHE cepeqoBUIlE — LIe MDKAUCIMILTIHAPHA HAYKOBA Tajy3b, sika 00’ €aHYye
¢bi3uuHi, 6loyioTivHI Ta iH(OpMAaIIiiHI HayKH (BKIIOYAIOYU €KOJIOTiI0) JUIsl BUBUCHHS HABKOJIMIIHBOTO
CEPEeIOBHINA Ta BUPIIICHHS €KOJIOTTYHHUX MTPOOIIEM.

Metoau:

* 3acTOCyBaHHS METOJIB 3 IHIIMX JUCHUIUIIH, TakKuxX SK Oiosoris, ¢i3uka, Ximisd,
IPYHTO3HABCTBO, KJIIMATOJOTIs, MIHEpajorisi, reoJioris, reorpadis, TiApoJoris, JIIMHOJOTISA, s
BHUBYCHHS KUTTEBUX MPOIIECIB HA 3eMIIi.

e CucremMHHIl WiAXiA [0 aHaAN3y EKOJOTIYHHUX MNpoOJieM, OCKUIBKM BOHHU MaikKe 3aBiKIH
BKJIFOYAIOTh B3a€MOJII0 (PI3MYHUX, XIMIYHHX 1 O10JIOTTYHHUX TPOIIECIB.

e CoemiaJibHI METOIU €KOJIOTTYHUX JTOCIIIKEHb.

PiBHi skuTTSI, sIKi BMBYA€ €KOJIOTisl: OpraHi3M, MOMYJALIs, CHUIBHOTA, EKOCHUCTeMa Ta
6iocdepa.

IpuHuNIH exkoorii

* OxopoHa BU/IB 1 MiIBU/IB 1I03BOJIUTH 30€pETrTH F'€HETUYHE PI3HOMAHITTSL.

+ 30epexeHHs cepe/loBHIA ICHYBaHHS € (pyHIaMEeHTaIbHUM JUIs 30€peKEeHHS BUIIB.

* Ha Benukux TepuTOpisiX 3a3BHYail MICTUTHCS OLIbIIE BHU[IB, HDK HAa MEHIIMX TEPUTOPLIX 13
MO/IIOHUM CepeIOBUILEM ICHYBaHHS.

* VYce noB’s3aHo, ajie MPUPO/Ia Ta CUIIA IIUX 3B’SI3KIB Pi3HA.

* TlopymieHHst GOPMYIOTh XapaKTEPUCTUKU MOMYIISIIIHA, CIIUTBHOT Ta €KOCHUCTEM.



. CMSAHAY
Cucrema MEHEIHKMEHTY SIKOCTI udp PIT10.02.03-01-2023
HABYAJIbHO-METO/IUMUHII KOMIUIEKC JOKYMeHTa e
HABYAJIBHOI JIUCIIUILTIHA
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 183109

+ KiimaT BiiuBa€ Ha Ha3eMHi, IPICHOBO/IHI Ta MOPCHhKI €KOCUCTEMHU.

I'anysb exoaorii

Exoutorito Takox M0kHa K1acu(ikyBaTH Ha OCHOBI HANPSIMKHY 32 HACTYITHUMU TIOKa3HUKAMHU:

e OCHOBHI THIH JOCTIHKYBAaHHX OPTaHi3MIiB (HANPHUKIIAA, €KOJIOTiS TBAPHH, €KOJIOTiS POCIHH,
€KOJIOTisl KOMaXx)

e OCHOBHI JOCII/DKYBaHI OloMH (HAmpHKIJIAJ, JIICOBA EKOJIOTIS, €KOJIOTIS TACOBWII, €KOJIOTis
ITyCTeli, €KOJIOTisl MOPIB, EKOJIOTIS MICT)

e reorpadiuHmii a00 KIIMaTUYHUIN palioH (HAIIPUKIIAI, apKTUYHA €KOJIOTIsI, TPOIIUHA EKOJIOTis)

e IPOCTOPOBHI MacmiTad, SKUH pO3TISNAETHCA (HANPHUKIAA, MaKPOEKOJIOTis, JTaHmmadTHA
€KOJIOT'15T)

e (bimocoderkuit minxi (HAMPUKIIAL, CHCTEMHA €KOJIOTs, SIKa MPUIMAaE UTICHUN TMiIX1)

e BUKOPUCTOBYBaH1 METOIM (HAINIPUKIIA[, MOJIEKYJISIpHA €KOJIOT1s)

Haii0inp1m THIOBUM TIPUMHATUM IS IBOTO KYPCY € MOUT Ha!

e Aytekosoris 200 €KOJIOTiS OpraHi3My

e JlemexoJiorist 200 MOMyYJIAIIHA €KOJIOT 1S

e CHHEKoJIOT1s 00 €KOJIOTis CIUILHOTH Ta €KOJIOTISl €KOCUCTEM

HaiiBaxkyuBini KoHIIENTYya bH1 3aKOHU ekoJiorii cpopmymoBaB bappi Kommonep

1. Bce noB's13aHO 3 yCIM 1HILIUM .

2. Bce MOBUHHO KyHICh JiIBATHCS .

3. [Ipupona 3Hae Haiikpare .

4. Hemae Takoro MOHSTTS, SIK O€3KOIITOBHUM 001,

[H1I11 BaXKJTMB1 3aKOHU €KOJIOT11 CTOCYIOTHCSI 3aKOHOMIPHOCTEH MPUPOIHUX MPOIIECIB, 3BOPOTHUX
3B'I3KIB Y NMPUPOJHUX CHUCTEMax, iX OajaHCy Ta CTiMKOcTi. barato 3 mux 3aKOHIB MOXOIATH 3 IHIIUX
HayK, TaKUX K 010J10Tis1, i3MKa Ta XiMis, ajie BOHU MICTAThH IIHHY 1HPOpMAaIIito Tpo GyHKITIOHYBAHHS
MIPUPOJIN.
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Ha3pa: OcHOBHI 0/10:KeHHS ayTeK0J10Til

IInan gekumii:

Berym o ayrekostorii.

ExonoriuyHi YMHHUKY, YMOBH, PECYPCH.

Knacugikariis ekoJgoriuHux GpakTopis.

[IpucrocyBaHHs OpraHi3MiB 1O HABKOJHUIIIHBOTO CEPEOBHILA

akrowneE

OCHOBHI 3aKOHU aBTOEKOJIOT].

Jliteparypa:
1. 3arambnHa ekosorig: HaBd. mocid. / ['M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. — 232 c.
2. 3arajpHa eKoJioris : HaB4. 1oci0. / Binaiayk M.M. — JKutomup: «KuToMHupCchKa MOTITEXHIKAY,
2021. — 184 c.

3MmicT Jexkuii

AYTO0eK0J10rifl - 11e HayKa IIPO B3a€EMO/II0 MK OpraHi3MoM 1 HOTO CepeOBHILIEM.

i B3aemoii BU3Ha4atOTh KOM(OPT 1 MOTEHIIIa] BUKHUBAHHS OPraHi3My.

Bynp-skuii enneMeHT cepeioBuIla, SIKAW 31aTHUNA BIUTMBATH HA OPraHi3M, HA3UBAETHCSI YNHHUKOM
CepeIoBUIIIA.

Knacudgikanis ekosiorivnnx paxkropis

* 32 IIJISXOM BIUTMBY (TIPSIMUN/HETIPSMHUIA/YMOBHHIA )

* 3a XapakTepoM BIUIMBY ((hi3uyHMI/XIMIYHUHN/THOOpMaLIHHNI/€HEPreTUYHU )

* 32 MOXO/PKEHHSM (010 THYHMIT/a010 THIHUI/aHTPOTIOTEHHU)

* 32 YaCOBHUMH XapaKTEPUCTHKAMU (€BOIONIHHNN/ICTOPUYHUIN/aKTHBHUN)

* 32 00'eKTOM BIUTUBY (1HIUB11/TIOMYJIAIisA/BU)

* 32 HaNPSAMKOM (BEKTOPHUI/ITUKITIHUN/BUTIAIKOBUH)

AOioTuuHi pakTopu

— Kocmoc

— @i3uKo-reoHi3UIHHAN

— XiMiuHu#

— Kuimar i MmeTeopoJioris

— Tigponoriunuii

— Enadiuamit

— Oporpadiunuit

dakTopu cepeoBHIla BIUIMBAIOTH HA MOIMIMPEHHS Ta YUCENIbHICTh OPTaHi3MiB

Biornuni ¢gpaxkTopu — 11e B3aeMo1isl 3 IHIIUMH BHIAMHU.

3a CYTHICTIO iX MOAUIAIOTh Ha 4 TPYNHU: aKTyasbHi, Tpo(iuHi, MaTepiaiabHi, GopruuHi

3a oTpuMaHUMU epeKTaMu BiJl B3aeMO/ii (TO3UTUBHI/HEraTUBHI1):

* Heiitpanizm

* Cum6io3

» AHTHO0103

AHTpONorenHi Gpaxkropu
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Ipsamuii — Ge3nocepeHiil BIUTUB JIFOJUHA HA KOMIIOHEHTH ekocuctemHu. Lle 30ip sria, rpuois,
BHpPYOKa JiepeB TOUIO.

HenpsiMuii — BIUMB JIOAMHYU Yepe3 MPOMDKHMN piBeHb. Lle 3MiHa piBHS IPYHTOBHX BOJ, 3MiHa
TeMIepaTypH, pafiamiiine 3a0pyIHEeHHS TOIIO.

YMOBHHMM € BIUTMB OioTHYHHX 1 abioTHuHuX (hakTopiB, mocuieHe abo mociabieHe BIUIMBOM
JIIOJIHH.

Ananranisi - Ue mpolec, 3a JONOMOTOI0 SIKOTO BHJ TPUCTOCOBYETHCS 10 HABKOJIHIITHHOTO
cepeioBUIIA. ATANITUBHI PUCH MOXXYTh OYTH CTPYKTYPHHMH, IOBEAIHKOBUMH a00 (iziosoriayHuMHU

Bunu aganranii

* AKTHUBHMIi — TIPUCTOCYBaHHS IUISIXOM PETYJALil JKATTEBHX TMPOLECIB 10 yMOB
HaBKOJIMIIIHBOTO ~ CEPEJIOBUINA: POCIMHU PETyJIOITh MpOIEC TpaHcHipamii Uisi HIATPUMKU
cTaOUIHLHOTO PIBHS BMICTY BOJM B OpraHi3Mi; TeMIlepaTypa Tijla NTaxiB 1 CCaBI[IB MIATPUMYETbCA HA
cTaOUIbHOMY PIBHI

* IACHUBHI — NPOIECH XUTTEALUIBHOCTI OpPraHi3aMiB MOXYTh BiOyBaTHCA 3a 3MIHOIO YMOB
HABKOJIMIITHBOTO CEPEIOBHUINA: JIepeBa BTPAYAIOTh JIMCTS, TBAPHHU BIAJAIOTh y CIUISIYKY B XOJIOJHY
IIOpY POKY;

* YHHMKAIO4Wi — TIepeMillleHHs B Kpalli MiCIlsi, KOJM YMOBH HaBKOJHIIHBOTO CEPEIOBHIIA
MOTIPIIYIOTHCS — MITPALLisl.

BiopuT™m - e nosToproBani 6ioy0r1yH1 npouecH. [eski TN 010JI0TTYHUX PUTMIB OYJIHM OMHUCaH1
sK 010JI0T14H1 TOJMMHHUKA. BOHU MOXYTh BapiloBaTHUCA 3a YAaCTOTOIO BiJl MIKPOCEKYHJ| 10 MEHII HIXK
onHi€T MOBTOPIOBAHOI MOl HAa necaTWiiTTsA. Haifkparne BHUBYEHHM PUTMOM € IHPKAJHUN DPUTM,
npuOIU3HO 24-TONWHHUNM THMKJ, TOKa3aHWi (I310JOTIYHUMU TpOIecaMd B YCIX OpraHi3Max.
[upkanuuii puT™M MOKHA J1ajTli pO30UTH HAa PYTHHHI ITUKIIA MPOTATOM 24-TOJIMHHOTO JHS.

ExoJ10riuHa ToJ1epaHTHICTH | BAJIEHTHICTH

PiBeHp 3maTHOCTI OpraHi3My NPHUCTOCOBYBATUCA N0 MIHIMBUX (DaKTOPIB HABKOJUIITHHOTO
CEpelIOBHINA PI3HUKA y pI3HUX BHUIIB 1 HA3MBAETHCS €KOJIOTIYHOKW ToJiepaHTHicTIO. /liama3zon
KOJIMBaHb OKPEMOTO E€KOJIOTTYHOTO (paKkTopa, B MEKax SIKOTO MOJKJIMBE JKUTTS MEBHOTO OPraHi3my,
HA3MBAETHCSA €KOJIOTIYHOI0 BAJICHTHICTIO .

OpranizmMy 3 MIHUPOKUM [1alla30HOM TOJIEPAHTHOCTI /10 E€KOJIOITYHOro (akTopa Ha3UBAIOTHCS
€BPUBAJICHTHUMHU BHJIAMHU, a OPraHi3MU 3 BY3bKHUM J11alla30HOM TOJEPAHTHOCTI IO E€KOJIOITYHOTO
(dakTopa — CTEHOBaJEeHTHMMU BuAaMH. HaBiTh OMH HECHPUATINBHUI (PAKTOpP MOKE BUKIIOUHUTU
MeBHUHN BUJI 13 JAHOTO CEpPEJOBUINA ICHYBAaHHS, HE3BaKAIOYM Ha BCl 1HII ()aKTOpHU B ONTHUMAIBHUX
Mekax. OpraHizamMH 3 IIMPOKOIO BAJICHTHICTIO 3a 0ararbMa (hakTopaMu Ha3MBAIOThCS YOIKBICTaMH.

D YHKIIOHAJIbHI 3aKOHH aBTOEKOJIOT I

e 3akoH TonepanTHocTi lendopaa
3akon Jlibixa
3aKOH €KBIBAJIGHTHOCTI (DaKTOPiB 30BHIIIHBOTO CEPEIOBUILA
3aKkoH CyKyMHOI (cripHO1) A1l paKTOpiB cepeloBHUIIla
3aKOH ONTUMAaNBHOCTI
[IpaBuno beprmana, npaBwio AsieHa i npaBuio ['morepa
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Ha3Ba: OcHOBHI M0JI0KeHHA T€MOKOJIOTIT

I11aH Jekmii:
TloHATTS «HACEJIEHH.

[TomupeHHs Ta cepeJoBUILE TPOKUBAHHS
[TapameTrpu nomyssitii
[cTopis xutTTA Opra"izmin

gk whE

[TpuknagHi aCeKTH MOMYIAIMHOT €KOJIOT 1T

Jliteparypa:
1. 3arambnHa ekosorig: HaBd. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3arajpHa eKoJIoris : HaBd. 1oci0. / Binaiuyk M.M. — JKutomup: «)KuTOMHpCHKA MOTITEXHIKAY,
2021. — 184 c.

3MmicT Jexkuii

Honyasinilina exoJorisi — 116 BUBYEHHS MOMYJISALIN y 3B 3Ky 3 HAaBKOJUIIHIM CEpEOBHILEM,
BKJTFOYAIOYH BILJIUB CEPEJOBUINA HA MIUIBHICTH 1 pO3MOIUT, BIKOBY CTPYKTYPY Ta PO3MIp MOITYJISIIIi.

[Tomymsist — e rpyna ocoOOMH OHOTO BUY, 110 MEIITKAIOTh Ha OJIHIN 3arajbHii TepuTOopii

ATpudyTH HaCeJIeHHS:

» Jlucnepcist — 11e MOJIeNb PO3MOAUTY MK OCOOMHAMH B MEXaxX MOMYJISIIII.

» Jlemorpadis — 11e TOCHIIPKEHHS KUTTEBO BAXKIMBUX CTATUCTUYHHUX JAHUX HACEJIEHHS Ta TOTO,
SIK BOHU 3MIHIOIOTBCS 3 4aCOM.

* CrpyKTypa NOMmyJSIii — 1€ CIBBITHOIIEHHS MDK KOHKPETHUMH I'PyIIaMU B TOIYJISIIII.

Mopaesi nmomMpeHHsl y NPOCTOPi 3aleXaTh B EKOJOTIYHUX 1 coliaabHUX (aKTOPIB 1
B1I00paKalOTh B3aEMHE pO3TalllyBaHHS OCOOHMH Y IIPOCTOP1 apeay.

* CKyI4yeHe

* pIBHOMIpHE

* BUIAJKOBE.

ApeaJ, abo cepeoBHUIlle iICHYBaAHHS — 1€ TUI IPUPOTHOTO CEPEIOBUILA, B IKOMY KUBE EBHUI
BUJl OpraHi3MiB 1 MOXE€ 3HAWTH DKy, MPUTYJIOK, 3aXUCT 1 MapTHEPIB A PO3MHOXKEHHs. BiH
XapaKTepU3yeThes K PI3SUYHUMH, TaK 1 010JIOTTUHUMHU OCOOIMBOCTSIMHU:

- KITiMat

- penbed

- egadiuHi yMOBH

- 610TUYHI YMOBU

- 0a3a )KMBJICHHA

3anexHo BiJ] po3Mipy apeaiy 1 XapakTepy MOUIMPEHHS PO3PI3HAIOTh KOCMOIIOJITIB 1 €HAEMIKIB.

ITapameTrpu momyJisimii :

* CTaTnyHl mapamMeTpu MOMYJALIi: YMCENbHICTh, IUIbHICTH, OlOMaca, BIK, CTaTh, €KOJIOTO-
reHEeTUYHa CTPYKTYpa.

e JlunamiyHi mapaMeTpud  HOMYJALIl:  HApOJKYBaHICTb, CMEPTHICTb, THIHM pOCTy 1
MPOTYKTUBHOCTI.

Jemorpadist monmyasiuiii: yncenbHICTh 0COOMH, IMIIIBHICTh, CMEPTHICTh, HAPOXKYBAHICTh
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MiniMaibHA JKUTTE3ATHA MOMYJISANIS — 116 HUKHS MEXa MOyl BUY, K2 MOXKE BIDKUTH B

MK mpuponi. €MHICTH cepegoBHIIAa — 116 MaKCUMaJIbHUN pO3MIp MOMyNsmii, SKUA MOXKe
MIATPUMYBATH CEPEIOBUIIIC.
PenpoaykTuBHi piBHi, a00 rpadik d¢epruabHoOCcTi — € 3BE€JACHUII BIKOBHI ITOKAa3HUK
9

PENpOTyKTUBHUX MOKA3HUKIB y Oy sALiil. BiH onucye penpoayKTHBHI MOAETI MOMYIIALL.

/KutreBa icropisi oprani3miB BKIIOYa€e 4yac PO3MHOXKEHHS Ta IHIIUX BAXKIUBUX TOTINA 1
3arajibHy TPUBAIICTh )KUTTS:

— BIK, y SIKOMY ITOYNHAETHCS PO3MHOKECHHS

— JSIKk yacTo OpraHi3sM po3MHOXKYETHCS

— CKUIbKHY HaIAJKIB YTBOPIOETHCS MPOTITOM KOXKHOTO PEMPOTYKTUBHOTO ITUKITY

Pucu ictopii XuTTS — 1€ pe3ynbTaTH €BOJIONII, BiOOpaXkKeH1 B PO3BUTKY, ¢i3ioJorii Ta
MOBEJIIHII1 OpraHi3My.

«Komnpomicu» B icTOpIi JKMTTH € BaXKIMBOIO IaTy3310 BUBUEHHSI €KOJIOTI.

JloricTuuHy Moae/b 4acTO BUKOPUCTOBYIOTH Uil TPOTHO3YBAHHSA 3MIH Y MOMYJISALIAX

Taduauui sKMTTHA Ta KPUBI BUKUBAHHS

Tabauust sKUTTH — 11€ 3BEICHUI BIKOBUY TTOKa3HUK MOJIEI1 BIDKHBAHHS TTOTYJISIIIT.

Kpusa eusrcueanns — ne rpadidamii cnocid mpeacTaBiaeHHs JaHUX Y TaOIHIll )KUTTSL.

KpuBi B>knBaHHS MOKHA KJIacU(IKyBaTH Ha TPU 3arajibH1 TUIIH:

—  Tun I: HU3BKI pIBHI CMEPTHOCTI B PAaHHBOMY Ta CEPEIHbOMY Billi, MOTIM 3POCTAaHHS CEpell
CTapUINX BIKOBUX IpyII

—  Tun II: piBeHb CMEPTHOCTI NOCTIHHUI MPOTATOM YChOTO JKUTTSI OPTAaHIZMY

—  Twun III: BUCOKi MOKa3HUKH CMEPTHOCTI MOJIOII, TOTIM HMYKYa CMEPTHICTh TUX, XTO BUYKUB

IMpuxkaagni acnekTy MONyJIANIHHOT eK0JI0T il
e 3MiHM NOMYJIAIIi Ta NIUTbHICTh HACEIICHHS
e TepuropianbHICTH
e CrpykTypa nmomyJsiii Ta i 3SMiHN
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Ha3Ba: OcHOBHI M0OJI0KEeHHA CHHEKOJIOTII.

IInan aekumii:

CrpyKkTypa eKOCUCTEMH.

Buau 3 BeTUKUM BILTUBOM

YrpynoBaHHs Ta €KOTOIIH.

Tpanchopmaria ekocucrem. Ekosnoriuni cykiecii.

gk whE

Ornsi eKoJIOTTYHUX 3aKOHIB, TPaBWJI, TPUHLIUITIB.

Jliteparypa:
1. 3arambnHa ekosorig: HaBd. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3arajpHa eKoJIoris : HaBd. 1oci0. / Binaiayk M.M. — JKutomup: « KuToMHUpChKa MOTITEXHIKAY,
2021. — 184 c.

3MmicT Jexkuii

ExocucreMa — 1€ CHUIBHICTP JKMBHX OpraHi3MiB, IO ICHYIOTh pa3oM 3 HEXUBUMHU
KOMIIOHEHTaMH cepe/loBHIla (MOBITPs,, BOJA, MIHEpaJbHUI TPYHT), B3aeMoJiroun sk cucrema. Lli
010THYHI Ta a0IOTHYHI KOMIIOHEHTH TIOB’SI3aH1 pa3oM 4Yepe3 KPyrooOir MOKHMBHUX PEUYOBHH 1 TOTOKH
EHeprii.

®opMyBaHHSI €KOCHCTEMH KOHTPOJIFOETHCS SIK 30BHINIHIMH, TaK 1 BHYTPIIIHIMH (haKTOpaMHu.

YUNHHUKH, 110 MOKYTh BILUIMBATH HA PO3MOAiJi 0OiOPi3HOMAHITTS:

e bioreorpagiuni pakropu BimmBamTh Ha 010PI3HOMAHITTS €KOCHUCTEMHU.

e bigbmuii BiK TPOMIYHUX CEPEAOBUII MOXKE MOSICHIOBATH OUIBITY PI3HOMAHITHICTH BU/IIB.

e Edekr apeany: kpuBa BUI-apeall KUIbKICHO BimoOpakae i/iel0 mMpo Te, M0 3a IHIIUX
piBHEX (hakTOpiB OLIbIIA reorpadiuHa 30Ha Mae OLIbIIE BUIIB.

3aralbHe BHUKOPHUCTAHHS OpPraHisMOM OIOTHYHMX 1 aOIOTHYHMX PECYpPCIiB HA3HBAETHCS
€KOJIOTIYHOI0 HillIel0 11bOTO BUY.

Exonoriuny Hilry Tako) MOYHa pO3IJISIaTH SIK €KOJIOTIYHY POJib OpPraHi3My:

* BHKOHYE€ NeBHI QPYHKIIIi B TPODIYHUX JaHIIOTaX;

* TIEBHUM YHMHOM aJIaliTOBaHa JI0 HABKOJUIIIHBOTO CEPEIOBHUIIIA;

* 3aiiMae MeBHUI MPOCTip y 010T€0EHO3I.

3MillleHHs1 O3HAK — II€ TEHCHIIiA A0 OUIBIIOI BiAMIHHOCTI XapaKTEPUCTUK/OCOOIUBUX PHUC Y
CUMIATPUYHUX MOMYJALIAX ABOX BUAIB, HDK B QJIONATPUYHHUX MOMYMSAIIAX THX CAMHUX JABOX BUJIIB.

Buamu i3 BeJIlMKHM BILUIMBOM !

e Jlominyrounii Buj

e HapixHuii BUIM

e OyH/TaMEHTAIILHUI BUJL

bionoriune cmiBTOBapMcTBO a00 6i0oLEHO3 — 1€ CYKYNHICTh MOMYNALINA PI3HUX BHIIB, SKI
KUBYTh JOCUTH OJIU3BKO TSI MOTEHIIIHHOT B3a€MO/Ii.

CTpykTypy 6ioneHo3y MOoXXHa pO3IJIAAaTH 3 KUIbKOX MO3ULIIN;

a) BUJIOBUH CKJIaJl, IKUW MTOKA3ye BUU )KHUBUX OPTaHi3MIiB;

0) TpodiuHMiA, SKUI TIOKA3ye XapaKTep XapuoBUX B3a€MOBIJHOCHH MDK OpraHisMamu 0i0II€HO3Y;

B) IIPOCTOPOBHIA, 1110 MOKa3ye TEPUTOPIATBHE PO3MIIIEHHS POCIIUH, TBAPUH 1 MIKPOOPraHi3MiB.
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BujoBe pi3sHOMAHITTA YrpynoBaHHS — PI3HOMAHITHICTb OPraHi3MiB, IO BXOJAATH IO CKJIATy
yrPYIOBaHHS.

BiH ckiagaeTbes 3 TBOX KOMIIOHEHTIB:

¢ BuoBe 0araTcTBo — I1¢ 3arajibHa KUTbKICTh PI3HUX BHIIIB Y CIIUIBHOTI.

e BifHOCHAa 4YHCEJNIbHICTHL — II¢ YacTKa KOXXHOTO BHIY BiJl 3araJibHOi KiTBKOCTI OCOOWH Yy
CHUTBHOTI.

Tpodiuna cTpykTypa — 1[e XapyoBi 3B’SI3KM MDK Opra"isMamMu B CHUTbHOTI. Tpodiuna
CTPYKTYypa = KIFOYOBHI (PAKTOp IWHAMIKU CHUTBHOTH

Xap4oBi JIAHIIOTH MTOB’I3YIOTh TPO(iYH1 PiBHI Bill MPOIYIEHTIB 1O HAUBUIINX XMKAKIB.

XapuoBa Mepe:xa — 1€ pO3TaTyKEHUW XapyOBUU JIAHLIOT 31 CKIAQAHUMHU TPODIIHUMU
B3a€EMO/IISIMHU.

Buau MoxyTh BifiirpaBaty poJjib Ha OUTBIIT HIK OJJHOMY TpO(IUHOMY PIBHL

XapuoBi JIAHLIOTH B XapuoBIii MepexKi 3a3BUYall CKIaIal0ThCs JIHILE 3 KUTbKOX JIAHOK.

IIpocTopoBa cTpyKTypa CHiBTOBapUCTBA: Y IEBHOMY CEPEOBHUII ICHYBAHHS, CIIUIBHOMY JUIS
KUIBKOX BHJIB, KOX€H 13 BHUJIB 3a3BHUYail NpPUYpPOUYEHUW 1O BIJIACHOTO MIKpocepeaoBuIna ado
MIPOCTOPOBOT HIllll, OCKUIBKY JIBA BUIHM HA OJHIN 3arajbHii TepUTOPIl 3a3BHUall HE MOXKYTh 3aliMaTu Ty
camy eKOJIOTIYHY HIlly MPOTATOM 3HAYHOTO Mepiojly yacy.

Kuro4uoBi noHsiTTs:

1. Macmrab

2. IIpocTopoBa aBTOKOPEIISIIis

3. BizepyHoK,.

Tpancdopmanis ekocucTemM: B3a€MOISI MK BUJAMHU Ta iX AUSUTHHICTH MOCTYIOBO 3MIHIOIOTH
YMOBH CEPEIOBHINA, IO MPU3BOAUTH 10 TpaHcopmarii Bciei ekocuctemu. lle Ha3uBaeThbCs
cykuecierw. Cykiecis € pe3yabTaToM 3MiH, CIIPUYMHEHUX CaMOI0 POCIWHHICTIO (3MiHa pH rpyHTY,
BMICTY MTOXHUBHHUX PEUOBUH TOIIO) 200 OY/Ib-IKUM MOPYIICHHSIM.

IlopymieHHst — 1e mojis, SKa 3MIHIOE CHUTBHOTY, BHAAJIAE€ 3 Hei Opra”Hi3MH Ta 3MIHIOE
JOCTYITHICTh PECYPCIB .

Exosoriuna cykuecisa moxxe OyTu:

» Ilepsunna cykyecia BinOyBaeTbcs TaM, J€ Ha MOMEHT MOYATKy CYKIIECii HE iICHY€ IPYHTY.
[TionepHi opraHi3mMu, TaKi K JUIIAHHUK, € OCHOBOIO CITUILHOTH 1 IPYHTOYTBOPEHHSI.

* Bmopunna cykyecia TIOUYMHAETbCA HA TEPUTOPIl, JA€ TIPYHT 3alUIIAETHCA IICIA
MOPYILIEHHs/KaTacTpoPu, HATPUKIIA] TTOMKEXK] YK 3ATUIICHHS OJIS.

Eranu cykunecii:

® MIOHEPCHKUH eTam — IPYHTOOYIIBHUKH

® TpaBH 1 KyIIIl

e iepeBa

e KJIIMaKCHE yrpyIyBaHHS

Kuarwo4oBi Tepminn

® cmiliKicms : IBUJIKICTH, 3 IKOI0 €KOCUCTEMA MTOBEPTAETHCS JI0 CBOTO MOYATKOBOTO CTaHY IiCIs
MOPYILLIEHHS

® pi6HOBaca : CTaH CUCTEMHU, B IKOMY KOHKYPYIOUi BIUTMBH 30aJlaHCOBAHi, 10 HE MPU3BOJUTH JI0
YUCTHUX 3MiH.

® onip : TEHJICHIIiS CUCTEMH 3AIMIIATUCS OJIM3BKOIO IO CBOTO PIBHOBAYKHOTO CTAaHY, HE3BAXKAIOUU
Ha 30ypeHHs

Ipunuunu Yipaca Bu3HauYalOTh 3aKOHOMIPHOCTI BHKOPUCTaHHS MPUPOJIHUX PECypCiB ¥y
IPUPOIL

Tpogiuni kackaam - 11e 3aKOHOMIPHOCTI B3a€MOJIi BUIIB, fKI NPaLIOIOTh SK KOHTPOJIEpU
€KOCHUCTEMHU
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HasBa: Oco01MBOCTi nepeTBOPEHHS eHepril Ta KPyrooodiry pe4oBHH B €KOCHCTEMAaX

Ilnan jgekuii:
1. Crpykrypa i tuHaMiKa eKOCUCTEM

2. TloToxu Matepii Ta eHeprii.
3. bioreoxiMiuHi TUKIIH.
4. Tpo@diuHi 3B'A3KH B EKOCUCTEMAX.

Jliteparypa:
1. 3arambna ekosorig: HaB4d. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3aranmpHa €KoJIoTis : HaBY. moci0. / Binaivyk M.M. — Kutomup: « KuToMHpChKa MOTITEXHIKA,
2021. - 184 c.

3micT Jexuii

Enepris Ta iH111 0OMexyBaibH1 paKTOpU KOHTPOIOIOTH IEPBUHHE BUPOOHUIITBO B €KOCHUCTEMAX

IlepBuHHe BHPOOHUIITBO B €KOCHCTEMI — II€ KUIBKICTh CBITIIOBOi €HEprii, Ky aBTOTpo(du
MEPEeTBOPIOIOTh Ha XIMIYHY MPOTArOM NeBHOro rmepiogy uyacy. CrymiHb (OTOCMHTETHYHOTO
BHUPOOHUIITBA BCTAHOBJIIOE MEXY BUTPAT €HEPTETUYHOTO OIOKETY eKOoCHUCTeMHU. KiTbKICTh COHSYHOT
pamiartii, o Jocsrae MoBepxHi 3eMiri, 0OMexxye GOTOCHHTETUYHUN BHUX1J eKOcucTeM. JIuiie HeBenuka
YaCTMHA COHSIYHOI €Heprii cmpaBiai MOTparuiie Ha (OTOCHHTE3YIOUl OpraHi3MH, 1 HaBIiTh MEHIIA
YacTHHA Ma€ MPUIATHY JUIsl BAKOPUCTAHHS JOBXKUHY XBUJIL.

BasioBe nepBuHHe BUPOOHUUTBO ekocrcteMu = GPP

Yucra nepBunHa mnpoaykuis = NPP - me GPP wmiHyc eHepris, sika BUKOPHUCTOBYETHCS
TIEPBUHHUMH BUPOOHUKaMU Jijisl quxaHHs. CriockuBadam poctymHa jguiie AEC.

JlomoBi TpoOIMiYHI JIiCH, JIMMAaHU Ta KOpajoBl pudM HANEKATh 10 HAWUMPOIYKTHUBHIIIAX
€KOCHCTEeM Ha OJMHUINIO IJIoll. MOPChKiI €KOCUCTEMH € BITHOCHO MaJIOMPOAYKTUBHUMU HA OJUHUIIIO
TIJIOIII, ajie Yepe3 CBii 00CAT poOIISITh BETMKHANM BHECOK Y CBITOBE YUCTE TIEPBUHHE BUPOOHMIITBO.

CBIiTJ10 Ta OKHUBHI PEYOBUHU OOMEXYIOTh IIEPBUHHE BUPOOHUIITBO Y BOJHUX €KOCHUCTEMAX.

VY HazeMHHX €KOCHCTeMax TeMIIepaTypa 1 BOJOTICTh BILIUBAIOTH HA MEPBUHHE BUPOOHUIITBO Y
BEJIMKUX MaciTabax.

BTopyHHe BHPOOHMUTBO €KOCHCTEMH — II€¢ KUIBKICTh XIMIYHOiI eHeprii B Dki, sKa
MIEPETBOPIOETHCS HA HOBY O10Macy KOHCYMEHTIB MIPOTATOM MEBHOTO MEPIojly Yyacy.

Tpodiuna edpekTHUBHICTD — II€ BIICOTOK €HEPTii, IO MEPEHOCUTHCS 3 OJHOTO TPOPIYHOTO PIBHS
Ha iHmwi. 10% 3akon nepenayi eneprii — e 10% BUPOOICHUX MOKUBHUX PEYOBUH MEPEIAETHCS
Ha HacTymHuil piBeHb. [Ipubmuzno 0,1% xiMiuHOi eHeprii, ¢ikcoBaHOI (OTOCHMHTE30M, AOCATAE
TPETHUHHOTO CIOXKUBaYa.

[Tipamiga uucTOro BUPOOHHMITBA BiOOpakae BTpaTy €Heprii 3 KOXKHOIO Iepelaydeio B
Xap4OBOMY JIAHITIOT'Y.

OO0OMe:keHHSI JOB:KMHHM XapyoOBOro0 JIAHIIOra: XapyoBi JAHIIOTH B XapyoBUX Mepexkax
3a3BUYal CKIIAAIOTHCS JIUIIE 3 KUIBKOX JIAHOK.

JIBi rimoTe3u HaMararThCs MOSICHUTH JOBKUHY XapuyoBOTO JIAHITIOTA:

¢ EHeprernyHa rimoresa - J0BXKHHA 0OMeXeHa Hee()eKTUBHOIO TIepeIaueto eHeprii.

e ['imoTe3a AMHAMIYHOI cTaOLIBLHOCTI - JAOBI Xap4OBi JAHIIOTH MEHII CTa0iTbHI, HDK KOPOTKIL
BinbIicTh TaHUX MiATBEP/UKYIOTh €HEPreTHUHY T1I0Te3Yy.
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Ha3sa: OcHoBHi noso:xxenHs 6iocepoJiorii

Inan aexmii:
1. CyuacHi ysBieHHs po Giocdepy.
2. Crpykrypa i auHamika 6iocdepu.
3. Esouroris Giocdepmu.

Jliteparypa:
1. 3arambnHa ekosorig: HaB4. moci0. / .M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
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3MmicT Jekuii

biochepa — me uactuna chep 3emui (atmocdepa, rimpocdepa, mitocdepa), ska HaceleHa
KMBUMH ICTOTAMH Ta aKTUBHO HUMHU ITEPETBOPIOETHCS.

o cknany 6iocdepu BXOAATH :

* ’KHMBa pEYOBHHA, YTBOPEHA CYKYIHICTIO OpTaHi3MiB;

* OlOreHHa peYoBHHA, IO CTBOPIOETHCS 1 MEPETBOPIOETHCS B MPOLECT KUTTEMISIBLHOCTI
opraHi3MiB (Byriumsi, HadTa, CIAHII, BaIHSIK TOIIIO);

* MiHepaJbHa pPEYOBWHA, SKA YTBOPIOETHCS 0O€3 y4acTi JKUBUX OpraHizmiB (IIPOJYKTH
TEKTOHIYHOI ASUTBHOCT1, METECOPUTH);

* OpraHo-MiHepajibHa PEYOBHHA, KA € CHUIBHUM MPOAYKTOM >KUTTEISUIBHOCTI OpPraHI3MiB i
a0loreHHuX mporneciB (IPyHT);

* paaioaKTHUBHUN MaTepia;

* KOCMIYHUN Martepiai i po3CisiHI aTOMH.

biomaca cranoBurh nume O6muszbko 0,01% 3emHOi KOpH, aie Bimirpae MPOBIIHY pPOdb Yy
0l0reoXIMIYHHX IMpoIiecax.

®dyHKIii opranizmiB y 6iochepi

* TpanchopmyBaTu EHEPri0

» IlinTpumyBaTH ckiag arMochepu

» IlepemimnryBaTu €JIEMEHTH Y IPOCTOPI

* Po3zknagaru opraHidyHi pe4OBHHHM Ha HEOPTaHIuHI

bioreoximiuHi HUKIU 3a0€3MEUYIOTh 3B'SI3KM MK yciMa KOMIIOHEHTaMu Oiocdepu

BuBuaroun kpyroo0ir Boau, BYIIeli0, a3oTry Ta (ocdopy, €KOJOTH 30CepelkyloTbcs Ha
4OTUPHOX (haKTOpax:

— bionoriyne 3HaUYeHHS KOXKHOI XIMIYHOTO €J€MEHTa 1 HOTo CIOJIYK;

— ®opmu, B IKHX €JIEMEHT 1 HOro CHOJYKH TOCTYIHI a00 BUKOPUCTOBYETHCS OpraHi3Mamu;

— OCHOBHI pe3epByapHu It KOKHOTO XIMIYHOTO €IeMEHTa 1 Ioro CIoJIyK

— KirouoBi nporiecu, 110 KEPYIOTh pyXOM KOXKHOT €JIEMEHTY B MeXax IHUKITY.

biocdepa - «3amMKHyTa KpyroBa cucTeMa, B sIKiif HEMa€ TaKOTO MOHATTS, K «BIIXOAN»; BCE, 1110
BUPOOJISETHCA B OJIHIM YaCTUHI LIUKITY, «KYAUCH H1€» 1 BUKOPUCTOBYETHCS HA HACTYITHOMY €Tarli».

[IpoTsokHicTh Oiocepun MOXHA BUMIPATH HAa OCHOBI NPUPOJHOI TNMPHUCYTHOCTI JKUTTS Ha
MaKCUMaJIbHIM BUCOTI B aTMoc(epi Ta Ha TIMOMHI OKeaHy Ta CyIli. AJe I MeX1 pO3LIMpPEH] 3aBsIKU
JIIOIMHU: KOCMIYHIN AISTTBHOCTI Ta BTPYYAHHSM Y I€O0JIOTYHI CTPYKTYPH CYILI Ta THA OKEaHy.

Bik Giochepu nmocTiiiHO nepernsaaeTbes B 01k 30UIbIIEHHS 1 3apa3 OLIHIOETHCS B 4 MIIPI.
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Hasga: CyTtHicTb i 3HaYeHHs Oiopi3HOMaHITTA B Ipupoai

Ilnan jgekuii:
[onsiTTs T2 BUAM GIOPI3BHOMAHITTSI.

Po3znopin 6i0pi3HOMaHITTS B Yaci Ta MpocTopi
3arpo3u A pi3HOMaHITHOCTI
[TOHATTA €KOCUCTEMHUX MOCIIYT.

gk whE

Ponw GiopizHOMaHITTS Y hopMyBaHHI Ta 3a0€3ME€UE€HH]1 €EKOCUCTEMHUX MOCIYT.

Jliteparypa:
1. 3arambnHa ekosorig: HaBd. mocid. / ['M. ®panuyk, C.M. Mamxa, M.M. Pagomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3arajpHa eKoJioris : HaBd. 1oci0. / Binaiayk M.M. — JKutomup: «)KuTOMHpPCHKA MOTITEXHIKAY,
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3MmicT Jexkuii

BiopizHoMaHITTSl — PI3BHOMAaHITHICTh 1 MIHJIUBICTh XKUTTS Ha 3emili. biopI3HOMAaHITTS 3a3BUYal €
MIpOI0 Bapialii Ha TEHETUYHOMY, BHJOBOMY Ta €KOCHCTEMHOMY pIBHAX. «bBiOpI3HOMAHITTS»
HaW4acTiIIe BUKOPUCTOBYETHCS ISl 3aMIHU OLIBIN YITKO BU3HAYCHUX 1 JABHO BCTAHOBJICHUX TEPMIHIB
BHJIOBOTO PI3HOMAHITTSI Ta BHJIOBOTO Oararcraa.

BunoBe pi3HOMAHITTS — 1€ KUTBKICTh PI3HUX BUIB, IPEACTABICHUX Yy MEBHIN CIUTBHOTI (Ha0Ip
TaHUX).

BararcTBo BMAIB — 11¢ KUIBKICTh PI3HMX BHJIB, NMPEJICTABICHUX B EKOJOTIYHIA CITUIBHOTI,
nanamadTi 9M perioHi. bararcTBo BUIIB — 1€ MPOCTO TMiIpaxyHOK BHUIIB, 1 BOHO HE BPaxoOBYeE
YUCENBHICTh BUIIB 200 1X BIMHOCHUN PO3MO/ILT YHCEIBHOCTI.

PiBHOMipHicTh BHIIB 03Hayae, HACKUILKHM MOIOHI YHCEIBHOCTI PI3HUX BHUIIIB B MeXaX OJHOI
TEPUTOPI.

YnceabHicTh — 1€ BIIHOCHA TIPEACTABJICHICTH BHJY B II€BHIA eKOcHCTeMi. 3a3BuUYait
BUMIPIOETHCS SIK KUIbKICTh OCOOMH, BUSIBJICHUX Y IEBHUX MPOCTOPOBUX MEKAX.

PiBui OiopizHomaHiTTA: TakcoHOMIYHE, MOpGOIOTriYHe, (YHKIIOHATbHE, EKOJOTIYHE
PI3HOMAHITTS.

BioJioriune pi3HOMAaHITTSI po3M0/ilIeHe HEPIBHOMIPHO, CKOPIIlIe BOHO CUJIbHO BapilO€THCS AK Y
BCbOMY CBITI, Tak 1 B Mexax perioHiB. Cepes iHmuX (hakTOpiB PI3HOMAHITHICTH YCHOTO KHBOTO
(6ioTH) 3aMEKUTH B

* TemIeparypa,

* omajuy,

* BUCOTA,

* IPYHTH,

* reorpadis Ta HasABHICTb IHIIMX BHUIIB.

Pi3HOMaHITHICTh CTa0OUIBHO BHINE B TPONIKax Ta IHIIMX JIOKaJi30BaHUX pErioHax, sKi
HA3MBAIOTHCS FApSIYMMM TOYKAMH (GiOPI3HOMAHITTS , 1 HUSKYMM Y MOJISIPHUX PErioHaX 3arajaoM.

BBaxkaerbcs, 1110 610pi3HOMAHITTSA CyIli B 25 pa3iB nepeBHIye OI0pI3HOMAHITTS OKEaHy.

Pizke 3pocTaHHsS pI3HOMAHITHOCTI Ha3UBA€ThCS BUOYXOM OIOpPi3HOMAHITTS, a NepioJUYHI
MacoBi BTPATH PI3HOMAHITHOCTI KJIaCU(PIKYIOThCS K MOAIl MACOBOr0 BUMHPAHHS.
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TI'onlonieHoBe BUMHPAaHHSA — 1€ TOCTiiHE BUMHPAHHS BHJIB NPOTATOM HUHIIIHBOI €MOXH
TOJIOIEHY (3 HEAaBHIM 4acoM, SIKe IHOJI HA3UBAIOTh AHTPOIIOIIEHOM) B PE3yJIbTaTi AISIIBHOCTI JIIOAUHH.
3arpo3u GiopizHOMAHITTS:
e 3HUIICHHA CepeIOBUINA ICHYBaHHS
e [HTpOIyKOBaHI BUAM
e 3a0pyaHeHHS
e Po3sceneHHs m0aen
e HanwmipHa excruryaTartis
Kpim Toro, Mo>xHa Ha3BaTu 3MIHY KJIIMaTy Ta ii HACJIJKHU.
BunoBe pi3HOMAHITTS IPUHOCUTH JIOASM MPAKTUYHY BUTOY Y (OpPMI IIHHUX €KOCUCTEMHHX
MOCJIYT. 32 CYTHICTIO €KOCUCTEMHI MOCIYTH 3TPYNOBaH1 B YOTUPU BEIUKI KaTEropii:
* 3a0e3MeuYeHHs1, HAPUKIIaJl, BAPOOHUIITBO 1K1 Ta BOJIH;
* peryJIl0OBaHH#, HalIPUKJIa KOHTPOJIb KJIIMaTy Ta XBOpoO;
* NiATPUMKA, HAIIPUKJIAJ] LIUKJIN NTOKMBHUX PEYOBHH 1 BUPOOHUITBO KHCHIO;
* 1 KyJbTYPHI, TaKi K TyXOBHI Ta peKpeariiiHi IepeBaru.
3/1aTHICTh €KOCHMCTeMM HaJaBaTH €KOCHUCTEMHI MOCIYTH 3alle)KUTh Bl CTaHy ii CTPYKTYpH,
nporueciB 1 QYHKIIIH, 1110 BU3HAYAIOTHCS B3AEMOJIIEIO 3 COLIAJIbHO-€KOHOMIYHUMH CHCTEMaMHU.
PymiiiiHoio cujiow € OyIab-sSKUi NPUPOJHUN YU AaHTPONOTEeHHUH (akTop, SKUM HpsIMO YU
OTIOCEPEIKOBAHO CIIPUYHHSIE 3MIHU B €KOCHCTEMI.
€ muTaHHS MOJO0 EKOJOTTYHOT Ta €KOHOMIYHOI IIHHOCTI €KOCHCTeMHHX MOCHyT. [leski moau
MOXXYThb HE 3HATH IPO HABKOJMIIHE CEPENOBHUINE B LUIOMY Ta IPO B3a€EMO3B’A30K JIIOJCTBA 3
IPUPOJHUM CEPENOBUIIEM, IO MOXKE CIPUYMHUTH HENpaBWIbHI ysABIeHHA. He3paxarounm Ha Te, 110
€KOJIOTTYHa 0013HAHICTh y HAIIOMY CY4aCHOMY CBiTI IIBUKO TMOKPAIYETHCS, IIIHHICTh EKOCUCTEMH II1e
MOTaHO BUWBYEHI, 3arpo3W NPOJOBXKYIOTh BUHHMKATH, 1 MH CTPKIAEMO B TaK 3BaHOI «Tparemii
CIIUIBHOTO MaifHay.
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Haspa: [IpuHumnnmu HeoekoJIoOrii

I11aH Jekmii:
1. OCHOBHI IIOJOXEHHS HEOEKOJIOTT

2.  OcHOBHI ysABIICHHS IIPO aHTPOIIOTEHHUH BIUTUB Ha Oiocdepy Ta il KOMIIOHEHTH.
3. 3MiHM NPHUPOTHUX EKOCHUCTEM il BIUIMBOM IIPOLIECIB TEXHOTECHE3Y.

Jliteparypa:

3arambHa ekosoria: Hapd. mocido. / I'M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3aranbpHa ekoJioris : HaBy. noci0. / Binaiuyk M.M. — XKutomup: «Kutomupcbka nomnirexuikay, 2021.
— 184 c.

3micT gekuii

CydacHa eKo0JIOTisi — He0eKoJIOrisi — MOMITHO BIIpi3HSAEThCSA Bi Ti€l, 1m0 Oyna Ha Moyarky ii
CTaHOBIICHHS 5K HAYKH:

*  PO3MIMPHUBCS CBII MPEIMET 10 MEX 0I0CHUCTEM 1 610JIOTTYHOT HAYKH,

*  CTaja IHKJIOM 3HaHb,

*  BCTaHOBWJIA TICHI 3B’S3KH 3 Teorpadiero, Teosori€ro, XimMiek, (Pi3UKOr0, COIIOIOTIE, TEOPIEIO

KyJIbTypH, EKOHOMIKOIO Ta aHTPOTIOJIOT €10,

* cTayia eJeMeHTOM (POPMYBaHHSI CBITOTJISATY,

*  pO3rJIAJa€ MUTAHHS, BAKIUBI ISl BUKUBAHHS JIIOIUHU.

HeoexoJiorist — KoMIIIekC HayK, iK1 BUBYAIOTh PO3BUTOK, (DYHKI[IOHYBaHHS Ta MPOTHO3YBaHHS
PO3BUTKY aHTpomocdepH, po3poOIsIOTh MPUHIIMIN Ta METOIW YIPaBJIIHHS B3a€EMOBIIHOCHHAMHU B
CUCTEMI «IPUPOAA-CYCIIILCTBO» 3 METOIO iX rapMoHi3allii Ta 3a0e3neYeHHs 0e3MeYHOr0 JOBKLULIA.

AnTponocdepa - yactuHa 6iochepH, Tka BAKOPUCTOBYETHCS 1 BUIO3MIHIOETHCS JTIOUHOIO.

AHTpPONOreHHUH BIUIMB — MPSMUI 1 OMOCEpPEeIKOBAaHUWN BIUIMB JIIOJCTBA HAa HABKOJMILIHE
CepeIoBUILE Ta Oro KOMIOHEHTH B Pe3yJIbTaTi TOCMO0AapChKOT MiSIIbHOCTI.

AHTPONOTeHHHIT HABAHTAKEHHSI — CYKYIIHICTh MPSMHUX 1 OIOCEPEJIKOBAHUX BIUIUBIB
JISUTBHOCTI JIFOMHY Ha HABKOJIUIITHE CEPEIOBUIIE HA MTEBHIN TEPUTOPIi.
TexHoreHe3 y IIHUPOKOMY PO3YMIHHI - 1€ CYKYIHICTh IHXEHEPHO-T€OJIOTIYHHX,

reoMop(dOJIOTIYHUX 1 TeOXIMIYHUX MPOIECIB Y 3€MHIM KOpi, MOB'I3aHUX 3 BUPOOHUYOI TISUTHHICTIO
TOAUHU. Y BY)KUYOMY CEHCI TeXHOreHe3 — Ii¢ 3MiHa JaHAmadTiB, M0 MPSAMO YU OMOCEPEIKOBAHO
BiMOyBaeThCs  uepe3  [Ji0Yl UYMHHUKUA: TIpHUYL  pO3pOOKH, TMPOMHCIOBI, EHEPreTHYHI,
CUIbCHKOTOCIOJAPCHKI MiAIPUEMCTBA, TIIPOTEXHIYHI CIOPYIU, BUKOPUCTAHHS JIICIB TOILIO.

BrvB JroMHE Ha TPUPOJHUN PO3BUTOK reoMOP(MOJIOTIYHUX MPOIECIB MOXKE OYTH MPSMHUM
(3MiHa po3TallyBaHHS TIPCHKUX MOPiA, X TPAaHCIOPTYBAHHS, BIIKIaJeHHs, repepooka, hopMyBaHHS
00’€MHHX 1 CKYJIBITYPHUX (HOPM TOIIO) 1 OTMOCEPEIKOBAHUM (JTIOJMHA € TPUYUHOIO 3MIHU IIBUAKICTD
reoMop(dOJIOTTYHHUX MPOIIECIB 00 MOSIBa HOBHUX ITPOIIECIB).

3a HampsIMOM  JiJBHOCTI  QHTPOTIOTEHHWI  BIUTUB  TMOJUISETHCS Ha  TIPOMUCIOBHUH,
CUTBCHKOTOCIIOAAPCHKUI, 3 PO3POOKOI0 POJAOBUIL KOPUCHUX KOMAJIWH, OyJIBHUIITBOM PI3HOMAHITHUX
Cropys, 0OOpPOHHUM TOILO.

besnocepenHiii TeXHOTEHHUI BIJIMB HAa HABKOJUIIHE MPHUPOJIHE CEPEOBHIINE CTBOPIOETHCA
rOCIOIaPChKUMHU 00'€KTaMHU 1 CHUCTEeMaMM TiJ 4Yac CE30HHOTO KOHTAaKTy 3 MPHUPOAOI0 B MpPOILECi
MIPUPOIOKOPHUCTYBaHHS ab0 CKUIaHHS B Hel BigxoAiB. HempsMuii peanizyeTbcst uepe3 BILTUB 3MIHEHUX
KOMIIOHEHTIB 1 IPOIIECIB CEPEeIOBUINA HA CYMDKHI.
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CydacHe noHATTS TexHocdepu Brepine Oylio 3alpOIOHOBAHO IS MO3HAYCHHS KOMIIOHEHTIB
CTBOPEHUX JIFOJWHOIO O0’€KTIB 1 CTPYKTYp 1 iX B3a€MOJIi 3 JIOAWHOIO HA MPOTUBAry HMPUPOTHOMY
CepeIOBUIILY Ta HOTO KOMIIOHEHTaM. 3a oliHKamMu, ctaHoM Ha 2016 pik 3araigpHa Bara aHTporocgepH,
TOOTO CTPYKTYp 1 CHCTEM, CTBOPEHUX JIFOJIMHOI0, cTaHOBHIA 30 TPUIBHOHIB TOHH.

AHTpomnocdepy MOKHA PO3IIIAIATH SIK CTBOPEHUH JIIOMHOIO eKBIBAIECHT Oiochepu, ToMy aeski
ABTOPUTETH BBAXKAIOTH 1i ciHOHIMOM Hoochepu. Toxi sik 6iochepa — e 3aranpHa Oiomaca 3emui Ta ii
B3aEMOJIsI 3 11 cucTtemMamu, aHTporocdepa — I 3arajgbHa Maca CTBOPEHUX IIFOJUHOIO CHUCTEM 1
MaTepialliB, BKJIIOYAIOYM JIFOJCHKY TOMYJAIi0, 1 il B3aemoxito 3 cuctemamu 3emuti. OnHak, xo4a
Oiocdepa 3maTHA €PEKTUBHO BUPOOIIATH Ta MEPEpOOIISATH MaTepialid 3a JOMOMOTOK0 TaKHX TPOIIECIB,
K (DOTOCUHTE3 1 pPO3KIalaHHs, aHTporocdepa BKpail Hee()eKTUBHA IS CAMONIATPUMKHU. Y MIpy TOTO,
SIK JIFOJICBKI TEXHOJIOTII CTalOTh BCE OUIBIN E€BOJIOLIMHUMH, HAINPUKIAL, HEOOXITHI JJIs 3amyCKy
00’exTiB Ha OpOITY 200 1 BUPYOKH JIICIB, BIUIMB JIFOACHKOT TISITBHOCTI HA HABKOJIUIITHE CEPEIOBHIIIEC
MOTEHIIHO 3pocTae. AHTporocdepa € HalMoJIoAmow 3 ycix cdep 3emutl, ajge BOHA CIpaBuia
BEJIMYE3HHI BIUTMB Ha 3eMJTIO Ta ii CHCTEMU 3a Ty)Ke KOPOTKUM 4ac.

CxuazioBi antpornocdepu BKIIOYAIOTh:

e IAXTH Ta IHIIA IHPPACTPYKTYpa, iKa Oepe ydacTh y BUJOOYTKY KOPUCHUX KOMAJINH;
CUThChKE TOCIIOIAPCTBO;
KOMIM'TOTEPH1 CHCTEMHU, BKIItoUaroun [HTepHeT;
3BAITUINA;
MIPOMUCIIOB1 00'€KTH;
3a0pyIHEHHS;
MITY4HI CYyTHUKH B KOCMOCI, SIK JIIF041, TaK 1 KOCMIYHE CMITTS;
HOBI1 (hOPMU 3eMJICKOPUCTYBAHHS;
MICBKHI PO3BHUTOK;
TPAHCIIOPTHI CUCTEMH, BKJIIOYAIOYH JOPOTH, IOCE Ta METPO;
® TIOTY)XKHOCTI BUPOOHHUIITBA €JIEKTPOCHEPTIi.

TexHoOKONMATUHH — TI€ TaKi 00’ €KTH, K1 MICTATh PI3HOMAHITHI METAIH Ta IITYYHI MaTepiaid y
HEICHYIOUYMX B TMPHUPOJI TOEIHAHHAX 1 KUIBKOCTAX, HANPUKIAN, SK MOOUTbHI TenedoHn abo
arjiomeparii IacTUKy, CTBOPEHI B TAKUX palloHaX, IK THXOOKEAHChKE CMITTEBE IMOJIE.
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Ha3sgpa: Oco0,1uBOCTI NPHPOIHOIO Ta AHTPONOTEHHOI 0 3a0py/IHEHH S

Ilnau Jexuii:
1. OcoOaMBOCTI MPUPOTHOTO Ta AHTPOTIOTCHHOTO 3a0pY/IHEHHS HABKOJHUIITHHOTO CEPEIOBHIIA.

2. BuzHaueHHS NOHATTA «3a0pyaHeHHs». [IOHATTS «3a0pyaHIOBAYY, «3a0PYyIHHIK.
3. ®izuune, XiMiyHe Ta OioJIOTIYHE 3a0pyTHEHHS HABKOJIUIIHBOTO CEPEIOBHIIA.

Jliteparypa:
3arambHa ekosoria: Hapd. mocido. / I'M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3micT Jekuil

3a0pyaHeHHs - 3MiHA XIMIYHOT0/010JIOTTYHOTO CKJIany Ta (GI3UYHUX BJIIACTUBOCTEN cepeaoBHILa
B IIJTOMY 200 OKpPEMHUX MOTO KOMIIOHEHTIB.

Buau 3a0pyaHeHHs:

o XiMIYHUH — 30i1bUlenHss KOHIIEHTpAIlll HAsIBHUX a00 105264 HOBUX CTIONYK Y CEPEIOBHIII

e Di3uyHI — 3MIHM (I3BUYHUX, TEIUIOCHEPreTUYHHX, XBWJIBOBHX 1 pajalalifHUX I[apamMeTpiB
HaBKOJIMIIIHBOTO CEPEJOBUINA — TOsIBA HOBUX a00 MINBHINECHHS IHTEHCUBHOCTI ICHYIOUHX (DI3UIHUX
TIOJTIB.

e MexaHiIuYHUN — BBEJICHHS TBEPJIUX YACTHHOK a00 MPEIMETIB, SKi HE 3MIITYIOTHCS 3 OCHOBHUM
cepeZoBUILEM

¢ bioyoriuHMi1 — BHECEHHS B JOBKULISI TATOTEHHUX MIKPOOPraHi3MiB

Hacainku 3a0pyaHeHHs

* 3miHa (QYHKI[IOHATHLHOCTI KOMITIOHEHTIB CEPEIOBHIIA

* [lopymieHHs B3aeMoii MK KOMIIOHEHTaMH Cepe0BHUIIA

* 3arpo3a 3/10pOB'I0 )KMBUX OPTraHi3MIB 1 JIIOIMHU

* [lopymieHHs nporeciB caMoperysiii Ta CaMOOYHIIEHHS! EKOCHCTEM

* 3HUIIEHHS €KOCUCTEM

3a0pyaHoBay - Oynb-akuil (H3BUYHUI, XIMIYHUA a00 OI0JIOTITYHMN areHT, SKUH MOTpaIlisie B
HABKOJIUIIIHE CepeIOBHIIE 00 MICTUTHCS B HbOMY B KUIBKOCTSIX, BULIUX 32 3BUYANHI.

OcHoBHa KIacu@ikanis:

* IPUPOTHUIN 200 aHTPOIIOTEHHUI

* nepBUHHMN (Oe3mocepelHbO0  Bil JpKepena 3a0pyAHEeHHs) ab0o BTOPUHHHMN (BHACIIIOK
MePETBOPEHHS MEPBUHHUX 3a0PYIHIOIOYHX PEUOBUH)

3a0pyaHeHHs € TJI00aNbHOI0 MPOOJIEeMOI0, alié Mae€ JOKallbHI OCOOJMBOCTI IIOJO CKIALy
MPUCYTHIX 3a0pyIHIOIOUKX PEUOBUH. X04a MIChKI palloHM 3a3BHYail OLTbII 3a0pyaHEH], HIK CLIbChKA
MICIEBICTh, 3a0pyAHEHHS MOK€e MOIIUPIOBATUCS HA BiAJAJICH1 MICIIS, € HEMAE JItoJIeH.

Haii6inpm xapakTepHUMH BUNAJAKAMHU 3a0py/IHeHHsI € 3a0pyIHEHHS MOBITpPs, 3a0pyIHEHHS
BOJM Ta 3a0pyAHEHHS 3eMJIL.

3MeHIIeHHs  3a0pyJAHEHHs, TOM'IKIIEHHS, HeiTpamizamis Ta/abo  KOMIIEHcalisi €
MEepIIOYEepPrOBUMH 3aBJIaHHSAMU CHeEIiaJbHUX ypsAa0oBUX yctaHoB Ta HYO.
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Jlexuist Ne 10
Ha3sa: OcHoBHi exoJ1oriuHi npod;aemn armocgepu

IInan aekumii:
1. Bynosa armocdepu

2. O®ynknii atmochepu. YAHHUKH MOPYIICHHS SKOCTI aTMOChepn
3. DyHKIIOHAIBHI PO3JIaTu aTMOCQEPH.

Jliteparypa:
1. 3arambnHa ekosoriga: HaB4. mocid. / ['M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkuii. — K.: HAY, 2015. —232 c.
2. 3arampHa €KoJIoTis : HaBY. moci0. / Binaivyk M.M. — JKutomup: « KuToMHpChKa MOITITEXHIKA,
2021. - 184 c.

3MmicT Jexkuii

Craan atmocdepn — XIMIYHHN CKJTaJ cyMinni ra3iB B atMocdepi. BynoBa armocdepu — moain
aTMocdepH Ha MapH 3 PI3HUMHU BJIACTHBOCTAMHU

dDyukuii armochepu:

¢ 3axucHa - 3aXUCT B1J KOCMIYHOTO BUIIPOMIHIOBaHHS

e ['eonoriuna — hopmyBaHHs penbedy Ta pyiHYBaHHS TIPCHKUX TOPITT

¢ biosoriuna — 3abe3nedeHHs Gi3i0J0TIYHUX MOTPEO 1 cepeIoBHUIIA ICHYBaHHS

e bioreoximiuHa — 3a0e31MeYeHHs KpyroooOiry peuoBUH 1 €eHEPrii

e TepmoperynsaTopHa — peryssiis MUPKYIIAIi Ta mepepo3noALTy Teria

¢ KimrimaToyTBOpIroroua - GopMyBaHHS TUTIOBUX ITAPaMETPIB MOTOIN

e [igpoauHaMivyH — Mepepo3MOALUT BOIU B IPUPOIL

e AcuMUTALIIIHA - TOTJIMHAHHS 1 3HEIIKOHKEHHS BIIXOIIB

¢ TpancnopTHa - 3a0e3ne4eHHs poOOTH MOBITPSHOTO TPAHCHIOPTY

¢ BupoOHHuUa - JpKepeno MPUpOJIHUX PECYPCIB 1 peakIliiiHe cepeoBHIna

®opmu 3a0pyTHEHHS OBITPSA:

* Oi3UYHI - TEIUIOBI, pajialiiiHi, IIyMOBI, €JIEKTPOMArHiTHI, CBITJIOB1

* MexaHi4Hi - U1

* biosoriyHi - BipycH, 0aKTepii, COpH 1 MHIJIOK

* XiMi4H] - XIMIYH1 CHOJIYKH PI3HOTO MOXOXKEHHS

OcHoOBHI BHIH TKkepeJi 3a0pyAHEHHS MOBITP:

e MOOLUTBHI JHKEpena, Taki Ik aBTOMOOLT1, aBTOOYCH, JIITaK!, BAHTaKIBKH

e CTAIlIOHAPHI JDKepena — €JIEeKTpocTaHIlii, HadTormepepoOHi 3aBOJIM, TMPOMHUCIOBI 00’EKTH Ta
3aBOJIU

® [UIOIIMHHI JUKepelia - CUIbChKOTOCHOIapChKi TEPUTOPIi, MiCTa TOLIO

Jlxepena 3a0pyiHeHHs aTMoc(epH MOAUIAIOTh Ha MPUPO/IHI Ta AaHTPOTIOT€HHI

Haii0inbm BaxkimBUMH 3a0pyIHIOBAYaMH NMOBITPS €:

e [IponykTH ropinHs

o [Tun

° BI/IHapOBYBaHHH PCYOBHH, IO BUKOPUCTOBYIOTHCA Y BI/IpO6HI/I‘-II/IX mnmponecax
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e [IponykT nepeTBOpEeHHs 3a0pyAHIOI0YMX PEYOBUH

OcHoBHIi (pyHKIIOHAJIbHI IOPYLIEHHS aTMOC(epH — eKO0JIOTiYHi MpodJieMH :

e KucnoTtHuii mom — 1¢ MUAPOKUH TEpPMiH, SKH BKIOYae Oynb-iKy ¢GopMy omamiB i3
KHACIIOTHUMH KOMIIOHEHTaMH, TAaKUMH SIK CylIb(aTHa ad0 HiTpaTHA KUCIOTA, K1 BUITAJAI0Th HA 3eMJTI0
3 aTMoc(epr y BOJIOTOMY UM CYyXOMY BUTJISIIL.

e CMor — 3a0pyTHEHHS TIOBITPS, IO CKIAJAETHCS 3 OKCHIIB a30Ty, OKCHAIB CipKH, 030HY, IUMY
Ta IHIIMX YacTOK, 3MimaHux y Qopmi aepo3oio 3 aTMochepHHUM NOBITpAM. TEXHOTC€HHHUH CMOT
YTBOPIOETHCS BHACITIZIOK CIIATIOBAHHS BYT'ULIS, BUKHIIB TPAHCIIOPTHHUX 3aC00iB, MPOMHCIOBUX TOXKEK
1 (GOTOXIMIUHUX peakiii MUX BUKUIIB. TpuBamMii 1 MIUTBHUNM CMOT BUKIWKAE alepridyHl peakiiii,
MOJJpa3HEHHS CIM30BO1 000JIOHKM, HamaJu aCTMHU, TOIIKO/KEHHSI POCIMHHOCTI, OyIiBeNb 1 CIIOPY/L.
[cHye TpuM BuAM cMOry: MOKpHI, CyXHil 1 1b010BUI

e BucHaskeHHs1 030HOBOr0 Hapy 3eMJli y BEpXHIX IIapax aTMoc(epu MoJisirae y 3MEHIIEHHI
KOHLIEHTpAllli 030HY y BiINOBIAHINA 30H1 aTMocepu.. Po3pikeHHs] HalOUIbII BUPA)KEHE B MOJIIPHUX
00JacTsx, 0cOONMBO HaJl AHTAapKTUIO00. [[puurHaAMU BUCHAXEHHS € XIMIUH1 Ta MEXaHIYH1 TIPOIIECH.

e3MiHa kJaiMaTy - Lle 3HayHa 1 TpUBaja 3MiHA MOTOJHUX YMOB IPOTATOM TPUBAIMX NEPIOIB
4acy: BII JNECATWIITH 10 MUTbHOHIB pokiB. Ile Moke OyTw 3MiHa cepeaHiX MOTOAHUX YMOB abo
PO3MOAUTY MOTOAM HABKOJIO CEPENHIX YMOB (HampuKiIad, 4acTi abo pimKiCHI eKCTpeMalabHI MOTOIHI
SIBUTIA).

e ['100a/IbHe 3aTeMHEHHS — 1€ 3MEHILEHHS KUIbKOCTI INI00aJbHOTO MPSMOTO OMPOMIHEHHS Ha
MOBEPXHI 3eMIIi, SIKE CIIOCTEPIraeThes 3 MOYATKy CHCTEMaTHYHUX BUMIipioBaHb y 1950-x pokax.
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Jlexuis Ne 11
Ha3sa: OcHoBHi exoJs1oriuni npodaemu rigpocpepn

Ilnan jgekuii:
[TpupoHi Boau Ta XapaKTepUCTHKA X SKOCTI.

OyHKIIT TPUPOAHUX BOJ
Bukopucranss Boau. [IpudnHu noripuieHHs SKOCT1 BOAX
Hacninku 3a0py1HeHHs IpUpPOIHUX BOJOKM Ta X OXOpOHa.

gk whE

CriuHi BOJH, X BUIM Ta 3arajibHI TPUHITUIIA OUUILEHHS.

Jliteparypa:
3aranmbHa ekosoria: Hapd. mocido. / I'M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3micT Jekuil

Iinpocdepa — 11e CykynmHICTh BOJM HA IUIAHETI, IO BKIIOYAE BCl MAaCH BOJIU, JIbOJY Ta BOJSHOL
nmapu B atMocepi, TOOTO BOAY, IIIO MICTUTBCS B OKEaHaxX, pluKkax, 03epax, JIbOJIOBUKAX, IMI3EMHUX
BOJaX, IPyHTI Ta moBiTpi. bimpmiicte mpuponHoi BOAM MICTUThCS B okeaHax. [IpicHi Boau
PO3MOIUISIIOTHCS IO TEPUTOPIL CyIIl HEPIBHOMIPHO, IPUUOMY HAMOLIBINY YacTKy 3aiiMaloOTh Y BUIJISAIL
JILOJOBUKIB.

D yHKUiI NPUPOIHUX BOJ
bionmoriunnii — 3a6e3nedeHHst ¢i3i0OTTYHUX MOTPEO 1 cepeOBHINA ICHYBaHHS
['eonoriunuii — opmyBaHHs penbedy Ta pyHHYBaHHS TIPCHKUX MOPIT
bioreoximiuni — 3a0e3me4eHHs KPyroooiry pe4oBuH 1 €eHeprii
TepmoperynsaTopHa — peryssilis po3noauTy Tera
KitimaroyTrBoprotoui — ¢aktopu GopMyBaHHS KIiMaTy, 10 BIUTMBAIOTh HAa TIOTO/IHI YMOBH
['eoxiMiuHUN — IEPEPO3MOIUT eJIeMEHTIB y O6iochepi
AcuMUDIIIIHA — ITOTVIMHAHHS 1 3HEMIKOHKEHHS B1IX0I1B
Tpancnopt — 3a0e3neueHHst po6OTH BOJHOTO TPAHCIIOPTY

© N A WNE

. BUpoOHHIITBO — JDKEpeIo MPUPOTHUX PECYpPCiB 1 peakilii cepeoBuia

10. T'enepartist enEKTPOSHEPTii — FIPOCITEKTPOCTAHIIIT

11. Canirapui notpebu

12. BigmouynHOK

SIkicTh — 37aTHICTP HABKOJIMIIHBOTO CEpeloBHINA 3ale3ledyBaTd NTOTPeOW JIIOAMHUA B
MPUPOHHUX pecypcax i 0e3MeUHNX yMOBaX KHUTTSI.

SKiCTh BUMIPIOETHCS PI3HUMH TTapaMeTpaMH, SIKi IMOAUISIOTHCS Ha:

- XiMiuHM#A — ckjajg Boau: pH, MOTEHIan OKWCICHHs, MiHepalli3allis BOJIu (3araJbHHN BMICT
cojiei) 1 psil pPO3YMHHUX XIMIYHMX PEYOBUH (OCHOBHI I0HM, PO3YHMHHI ra3u, MOXKMBHI PEYOBHUHH,
MIKpOEJIEMEHTH, Pal0aKTUBHI pe4OBUHH, crielMpidni 3a0pyaHIOBaYi).

- ®i3UyHI — cTaH BOJAM 3a TEMIEpaTyporo, MEXaHIYHUMM JIOMIIIKAaMH 1 KaJaMyTHICTIO,
KOJIbOPOM, CMaKoM, 3alaXOM.

- bioyloriuHuit — HasABHICTh MATOTEHHUX OpraHi3MiB: BIpyciB, OakTepiil, HaHIpPOCTILIMX,
reJIbMIHTIB.

BCI napameTpu 07JHaKOBO BaXJI1Bi!
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Knacu sikocti BOAM BIONOBINAIOTH LUISAM BHUKOPHUCTAHHS: pUOOTOCHOJAapChKa, IUTHA,
caHiTapHO-peKpealliiiHa, CUIbChKOTOCTIOAAPChKA, IPOMHICIOBA Ta 0XOJIOKYIOYA.

Jlxepesia 3a0pyAHEeHHS BOM NIPUPOJIHI Ta AHTPOIIOTEHHI

BoHM Takox MOIUISIOTECS Ha TOYKOBI (YTBOPEHI TOUKAMU CKUJAHHS CTIYHUX BOJ) 1 HETOUYKOBI
abo mudysHi (3a0pyAHEHHS, IO HAIXOIATh Bim 0araThOX KyMYJISITHBHHUX HAJXO/DKEHb Ha BEIHKI
TEPUTOPIi.

OCHOBHHMHU 3a0py/IHIOBAYaMH BOJIH €:
[Hdexuiiini 3a0pyaHIOBaYi
3abpyaHioBadi, Ki MOTPEOYIOTH KUCHIO
[ToxuBHI pEYOBUHHU IS POCIAH
TenuoBi 3a0pyaHIOBayi
PanioaxkTuBHI 3a0pynHIOBayl
Heopraniuni 3a6pyaHioBadi

3BakeH1 TBEP/1 BIXOIU Ta BIAKIAACHHS
e Criiiki opraniuHi 3a0py/IHIOBaY1
e Hadra, HadTOXIMIs Ta HOBEPXHEBO-aKTUBHI PEUOBUHU
o CMITTS Ta CMITTS
OcHoBHi (pyHKUiOHAIBbHI MOpYLIEeHHS Tixpocdepu — eko10rivuHi npodaemu:
EBTpodikamis
CKOpOYEHHS BMICTY PO3YHHEHOTO KHUCHIO
3acoyieHHs
ITinkucnenss
[Tatorenne 3a0pyaHEHHS
Criiike 3a0pyTHEHHS
Brtpara GiopizHOMaHITTS
Brpara 3anaciB muTHOT BOM
CriuHi BOaM - 116 BUKOPUCTaH1 BOJH, SKi BTpATHUJIN CBOIO IMEPBUHHY SKICTh 200 HE MOTpPiOHI B
MOAATBIIOMY BUPOOHUYOMY LIMKJIL. 32 CKIIQZOM iX MOKHA PO3AUTUTH HA TPH BUIIU:

1) npomuciOBi - BHKOPHUCTOBYIOTHCA B TEXHOJIOTIYHOMY IIpoIleci BHPOOHMIITBA abo
YTBOPIOIOTHCS B IIPOIIEC BUIOOYTKY KOPUCHUX KOTAIHMH (BYTULIsl, HA(QTH, Py TOIIO):
2) modyToBi - 13 caHiTapHO-TIOOYTOBHUX 00'€KTiB, HEBHUPOOHHUYMX MPHUMIIICHh Ta

aAMIHICTPATUBHUX OY/iBEIb MiIPHUEMCTB;

3) armocdepHi - I0MI0BI 1 TaTi BOIH.

[TpomucioBi CTIYHI BOJIU MOIUIAIOTHCS Ha JB1 OCHOBHI KaTeropii: 3a0pyaHeH1 Ta He3a0pyaHeH1
(1HITMMU CJIOBAMH YHCT1).

OuuieHHs CTIYHHUX BOJ — 1€ MTPOLIEC BUANICHHS 3a0pyIHIOIOUYHUX PEYOBHH 31 CTIYHUX BOA. Jlist
BOTO 3aCTOCOBYIOTH (i3WYHi, XIMI4HI Ta OIOJOTIYHI MPOIECH JUIsl BUAAJICHHS PI3HUX 3a0pyTHEHB.
Horo meTom € CTBOPEHHS €KOJIOTTYHO OE3MEeUHOro MOTOKY PIIKUX BiAXOAIB (200 OYMIEHUX CTIYHHUX
BOJ) 1 TBepAMX BimxoiB (abo oOpobreHoro ocany), NpUAATHUX JAJs yTHiizalii abo MOBTOPHOTO
BUKOPHUCTAHHS (3a3BUYAN K JOOPHBO I hepM).
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Jlexuis Ne 12
Ha3spa: OcHoBHi npo0semu negocepu ta jgirocepu

Ilnan jgekuii:
1. VYTBOpeHHS Ta poOJib IPYHTIB y Oiocdepi.
2. OcHOBHI npuurHH Ta GOPMHU Jerpajamii Ta 3a0pyJHEHHS IPYHTIB.
3. T'eosoriune cepenoBuiie Ta Horo GyHKIil.

Jliteparypa:
3aranmbHa ekosoris: Hapu. mocido. / I'M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3micT Jexuii

Ilenocdepa - e 30BHIMHINA map 3eMIi, SKUA CKIATAEThCS 3 TPYHTY Ta MIAAAETHCS MpoIecam
rpyHToyTrBopeHHs. [legocdepa € oGononKor0 3eMili 1 pO3BUBAETHCS JIMIIE TO1, KOJH ICHYE AUHAMI4Ha
B3aEMOJISI MDK arMmocgeporo (MoBiTps B IPYyHTI Ta HaJg HUM), Olocdeporo (KUBI Opra”izmu),
nitocheporo (HEKOHCOJTIOBAaHUN PETOJIT 1 KOHCOJIZOBaHA KOpIHHA MOpo/a) 1 rizpocdeporo (Boaa B,
Ha IPYHTI Ta M7 HUM).

[pYHT YTBOPIOETHCs OE3IEPEPBHO, Alle OBLUILHO, BHACIIIOK IOCTYIIOBOTO PYHHYBAHHS IpPCHKHX
MopiJ yepe3 BUBITPIOBaHHS. BusiTproBaHHs Moxe Oyru (i3MUHHUM, XIMIYHUM a0o0 Oi0JIOTTYHUM
nporiecoM. HakomuveHHss matepiany IMia TI€0 BOJW, BITPY Ta CHIM TSOKIHHS TaKOX CIPHSIE
dbopmyBanHIO TpyHTY. L1 mporiecn MOXyTh OyTH AyXe MOBUIbHUMH, 3aiiMal0Yl 0arato JAECSATKIB TUCSY
POKIB.

Ha ¢opmyBaHHsS TpyHTY BIUIMBAIOTH II'SITh OCHOBHHMX B3aEMOJIIOUMX (DAKTOPIB: BHUXITHUHN
Marepiai, KUB1 OpraHi3aMH, KiiMar, penbed, yac. B3zaemomiss Mk 1uMu dakTropaMu TPU3BOIUTH 10
HECKIHYEHHOT PI3HOMAHITHOCT1 IPYHTIB Ha 3€MHIN MOBEPXHi.

OyHKIiT Tegocdepu:

Bionoriunmii — 3a6e3nedyeHHs cepeioBUIA TPOKUBAHHS Ta POCTY POCIHH

Bioreoximiuni — 3a6e3meueHHs1 Kpyroooiry pe4yoBUH 1 €HEPrii

TepMoperyJsiTOpHa — PEryJIALis IEPEMIIICHHS 1 PO3MOALTY Teria

Pery/iroBanHsi NaBOJAKIB — yTPUMaHHs Ta MEPEPO3MOJILT BOJIOTH

AcuMinsimidHi — MOTrIMHAHHS Ta PO3KJIaIaHHS BiIX0/I1B, 3aXOPOHEHHS B1IXOIIB

BoaoniaroroBka — dinbTpartist BOoau

KoncTpykuisi — ocHOBa T0ACHKOT iHPPACTPYKTYypHU Ta MaTepianu i Oy IIBHUIITBA

Bupo6HunTBO — K2 U1 )KUBUX OPraHi3MiB, y TOMY YUCII JIs JTFOAUHA

306epiranHsi — yrpuMaHHs BYTJICIIO Ta TOKCHHIB HABKOJIMIIHBOTO CepeIOBUIIA
HaiiBa)x11BIilIo0 BIACTHUBICTIO IPYHTIB € POAIOYICTH — 3[aTHICTh IPYHTY MIATPUMYBATH PiCT
CUIbCBKOTOCTIOJAPCHKUX POCIMH, TOOTO 3abe3meuyBaTH CEpPEAOBUINE MPOXKUBAHHSI POCIUH 1
OTPUMYBATH CTAOLIBHI Ta MOCTIHI Bposkai BUCOKOT SIKOCTL. PorouicTh — HaliBayK/IMBIiIlIa BIACTUBICTD
I'PYHTIB, sIKa BIJJpI3HS€ TPYHT Bif FPCHKUX MOPIJ.

Hinbosi 32a0pyaHIOBaYi IPYHTY:

* IH(exuiitHi 3a0pyaHIOBaui

* PagioakTuBHi 3a0pyaHIOBaYi.

* Heopraniuyni 3a0pyaHI0Bayl: BaKKi MeTallu, COJIi, KUCIOTH, JIyT'H

 Criiiki opraHiuHi 3a0pyaHIOBau1

* Hadra, HadTOXIMis Ta MOBEPXHEBO-aKTUBHI PEUOBUHH

e CMITTS Ta CMITTS

CoNor~WNE
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OcHoBHi (popMu noripueHHst AKOCTi IPYHTIB:

1) XimiyHa nerpaaaris:

* 3acoyieHHA

o TligxucienHs

* 3a0pyAHEHHS CUILCHKOTOCIIONAPCHKUMU XIMiKaTaMH

* Brpara nmoxuBHHX PEYOBHH 1 TYMYCY

2) ®izuyHa gerpajaris

* Epozis

* 3a00JI04€HHS

*  YuiuibHeHHS

* OmnycrentoBaHHA

3) bionoriuna aerpanaris

* Brpara 610pi3HOMaHITTS

3arpo3u sikocTi IPYHTIB:

— Ilpupoani MOXyTh MPU3BECTH 10 PYHHYBAHHS ICHYIOUMX IPYHTIB: BUBEP)KEHHS BYJIKaHIB,
JIICOBI MOXKEXI, MOCYXH Ta MOBEHI, BUBITPIOBAHHS Ta €pO3isi

— AHTPONOreHHi - TOPOPKEH1 IISUTHHICTIO JIOJUHU 1 HAAXOAATH 13: CTIYHHUX BOJ PI3HOTO
MTOXO/PKEHHS, TTOBEPXHEBOTO CTOKY; BHUPOIIYBAHHS CUILCHKOTOCIIONAPCHKUX KYJIBTYp 1 BUITACaHHS
Xyao0u; BUpyOKa JIiciB; epo3isi; pyX Ta YIIUIbHEHHS TPAHCIOPTY; 3pOLICHHS Ta APEHaXK; 3aXOPOHEHHS
B1JIXO/IIB; KUCIIOTHI JIONT; BUAOOYTOK KOPUCHUX KOTIAIMH; YpOaHi3aIlis.

OnycrenoBaHHs — 1€ TUIl Jerpajamii 3eMenb, MpU SKOMY BTpayaeThcsl Ol0JOTidHA
MIPOJIyKTUBHICTb, a POJII0Y1 TEPUTOPIT CTaIOTh Bee OUThII nocynuiuBumMu. Ipuunnm :

* Brpara pocIuHHOTO MOKPUBY, CIIpUYMHEHA OyIb-IKUMHU (PaKTOpamH,

* 3MIHU KIIIMaTy

» Hagmipae 3emnepo0OcTBO

* [lepeBumac xymoou

* BirpoBa Ta BojiHa €po3is OTOJICHUX IPYHTIB

I'eosioriune cepenoBHIlle — I1I¢ YacTHHA 3eMHOI KopH (TIPChKI TMOPOAU, TPYHTH, IOHHI
BIIKJIaJICHHS, TiA3€MHI BOJIW TOINO), SKa B3aEMOJIE 3 eleMeHTamH JaHamadry, arMmocdepu,
MMOBEPXHEBUX BOJ 1 MOJXKE€ 3a3HABaTH BIUIMBY TEXHOTEHHOI MAisuTtbHOCTI. CydacHi TEXHOJOTIT
J03BOJIIOTH JIIOJICTBY KapAUHAJIBHO 3MIHIOBATHU T'€0JIOTIUYHE CEepeIOBUIIIE.

TexHorenni (aHTpomoreHHi) BIJIMBH HA TreoJIOTiYHe cepeIoBHINEe — pi3HI 3a CBOIM
XapaKTepOM, MEXaHI3MOM, TPHUBAJICTIO Ta IHTCHCUBHICTIO BIUIMBU JIIOJUHU B  IIpoleci
KUTTEIISUIBHOCTI Ta IPOMUCIIOBOTO BUPOOHUIITBA HA I'€0JIOTIUHE CEPEOBHILIE.

AHTpOIOTeHHA Jisl Ha T€0JIOTIYHE CEePEOBUIIE € MO CYTi MEOJOTTYHUM MPOLECOM, PE3yIbTaTH
SKOTO 33 pO3MIpOM 1 MacimTaboM MPOSIBY MOKHA MOPIBHATH 3 MPUPOJHUMH MPOLECAaMH €K30TE€HHOT
reoJuHaMiku. Pi3HMIS InuIie B MIBUAKOCTI mporecy. SIKIO NPUPOAHI TEOJOTIYHI MPOLECH
BiI0YBaIOTHCS MOBUTLHO — JAECATKH 1 MUIBMOHHU POKIB, TO IIBUJKICThH BILTUBY JIFOJIMHU HA HABKOJIUIIIHE
CepeIOBUIILIE — POKHU YU JAECATKH POKIB.

@i3uyHMii BIJIMB Ha TEOJIOTIYHE CEPENIOBUINE BKIIOYAE MEXaHIYHY, TiIpOMEXaHIuHy,
TiIpOIMHAMIYHY, TEIJIOBY, €JIEKTPOMArHiTHY, €IEKTPUYHY, paialliiiHy Ta XBUJIbOBY Jil0.

@i3uKo-XiMiYHUIi BIUIMB Ha KOMIIOHEHTH TEOJIOTIYHOTO CEepeAOBHINA 3YMOBIEHUH (I3UKO-
XIMIYHUMH SIBHIIaMU Ta TMOTJIWHAIBHOIO 3JIATHICTIO TIpChbKUX Topin (amcopOiis, mudysis, ocMmoc,
KamiIspHi SIBUIIA, pO34YMHEHHS Tomo). Lli sBuIMa BMIMBaIOTH Julle Ha (I3UYHI ENEeMEHTH
Te0JIOTIYHOTO CEePEeIOBHIIIA.

Ximiyni BIIMBH BiI0OYBaIOTHCS BHACHIIOK XIMIUYHOT B3a€MOIii pi3HUX PEUYOBUH 1 KOMIIOHEHTIB
re0JIOTTYHOT0 CepeloBUILA - TIPCHbKUX MOPiJ 1 peareHTiB, MpChbKUX MOPiA 1 MiI3EMHUX BOA. Y LBOMY
KJIacl BUAUISIOTH TPU BHJM TEXHOTEHHOTO BIUTUBY: XiMI4HE 3a0pyJHEHHs, XIMIYHE OYMIIEHHS Ta
XIMiYHEe 3aKpilUIEeHHS TIPCHbKUX MACHUBIB.
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Jlekmig Ne 13
HaszBa: OcHOBHI HANIPSIMHM OXOPOHHU HABKOJIMIIHbBOIO Cepel0BHUILA

IInan aekumii:
1. OcHOBHI HampsIMKH OXOpPOHHU aTMOC(EPHOTO IOBITPs, MOBEPXHEBUX BOJ, IPYHTIB Bif
IHTEHCHBHOTO aHTPOMOTEHHOTO HAaBAHTAXKCHHS.
2. AHTpOTOTCHHUU BIUIMB HA O101eHO3H Ta IpobiieMa 30epekeHHsT 010pI3HOMAHITTS.

Jliteparypa:
3aranmbHa ekosoris: Hapu. mocido. / I'M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3MmicT Jekuil

OxopoHa HABKOJIHMIIHLOTO CePeAOBHINA — II¢ MPAKTHKA 3aXUCTY MPHUPOIHOTO CEepeIOBHINA
OKpEMHMH 0COOaMH, IPYIIaMU Ta ypsAaMH BIoMy. Moro mini monsraroTs y 36epexeHHi IpHpoIHIX
pecypciB Ta ICHYIOYOTO TPHPOJHOTO CEPEJOBHINA Ta, JIe 1€ MOXKJIMBO, YCYHEHH1 30WUTKIB 1 3MiHI
TEHJICHITIN.

UYepe3 THCK HAJAMIPHOTO CIOXKMBAHHS, 3pPOCTaHHSA HACEJEHHS Ta TEXHOJIOTil OlogizuyHe
CepeIoBUINE MOTIPUIYETHCS, 1HOJ1 OCTaTO4YHO jaerpanye. Lle Oyno BM3HAHO Ha BCIX PIBHSX, 1 ypsau
MoYaJIi HaKJIaJaTH OOMEKEHHs Ha JLUIBHICTh, SKa CIPUYUHSE TIOTIPIICHHS HABKOJIUIITHBOTO
cepenoBuima. [lounHaroun 3 1960-x pOKiB, €KOJIOTIUHI PYXH CHOPUSIIMA MIABUIICHHIO O00I3HAHOCT1
HaceJIeHHsSI MPO PI3HOMAHITHI €KOJIOTIYHI TpoOiemMu. ICHYIOTh pO30DKHOCTI MIOAO CTYIEHS BIUTUBY
TISUTBHOCTI JIFOJIMHU Ha HABKOJIMIITHE CEPEIOBHUINE, TOMY dYac BIJ] Yacy OOTOBOPIOIOTHCSA 3aXO0/H
3axXHCTYy.

IMigxoam 10 0XOPOHM HABKOJIMIIIHLOTO CePeNOBUINA:

— J1oOpoBUIBHI €KOJIOTIYHI YTOIU
— ExocucremMunii miaxisu
— MiKHapoaH1 €KOJIOTIUHI Yyroau

[{i11 0XOpOHHM HABKOJIMIIHBOTO cepPeI0BUINA MOJIATAIOTh Y JOCATHEHH] HACTYITHOTO:

* 3ale3neynTH CcTaje Ta CHpPaBEUIMBE BUKOPUCTAHHA pecypciB 0e3 MOTIpUICHHS CTaHy
HABKOJIUIIIHBOTO CEPEIOBUIIA YA PU3UKY VIS 310POB'S UM OE3MeKH.

» 3anoOiraHHs Ta KOHTPOJIb JIerpaaallii 3eMiIi, BOJIU, pOCIMHHOCTI Ta MOBITPS.

* 30epexeHHS Ta MPUMHOXKEHHS IPUPOIHOI Ta CTBOPEHOI JIOAMHOIO CHAIINHU, BKIOYAIOUN
010J10T1YHE PI3HOMAHITTS YHIKQIbHUX €KOCUCTEM.

 TloninmieHHs cTaHy Ta MPOAYKTUBHOCTI IETPaJOBAHUX TEPUTOPIil.

* IlinBumienHss OOI3HAHOCTI Ta PO3YMIHHS 3BSI3KY MDK HABKOJUIIHIM CEPEJOBUIIEM 1
PO3BUTKOM.

* CropusTs ydacTi 0cOOMCTOCTI Ta TPOMAa/IH.

* CrpusTi MbDKHApOIHIN CHIBITpaIli.

* BUKOpPHUCTOBYBaTH €KOJIOTTYHO YUCTI PECYPCH.

OxopoHa HaBKOJIMIIIHKOTO CEPEIOBUIIA BKITIOYAE JICKIIbKa HANPSAMKIB po00TH, 30KpeMa:

» Exounoriyne mireH3yBaHHS

» 3ale3rnevyeHHs] BAKOHAHHS €KOJIOTTYHOTO 3aKOHO/IaBCTBA

* EKoJjoriyHe riaHyBaHHs, OCBITa Ta KEPIBHUITBO

* MOoHITOpUHT, aHaJIi3 Ta 3BITHICTb MPO JOBKULIA

» PerynioBaHHS BUKH/IIB TAPHUKOBHX Ta3iB

e PO3BHTOK €KOJIOTTUHUX JTOCHIKEHD
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* Crpareriuna eKkoJoriuyHa OIfiHKa

30epesxxeHHst GiOPi3HOMAHITTS - 1€ 3aXMCT 1 YIpaBIiHHA OIOPI3HOMAHITTAM IJIi OTPUMAHHS
pecypciB AJisl CTaJIOr0 PO3BUTKY.

30epexeHHs OI0pI3HOMAHITTSI Ma€ TPU OCHOBHI ITLTL:

» 30eperTu pi3HOMAHITTS BUJIIB.

* Crane BUKOPHCTAaHHS BHUJIIB Ta €KOCHCTEM.

* IligTpuMyBaTH CUCTEMH >KUTTE3a0€3MEUCHHS Ta BAXKIIUBI €KOJIOTTYHI MPOIECH, 10 3aJIeKATh
BiJl 010pI3HOMAHITTS

BiopizHOMaHITTS MOXHa 30€perTy TaKUMH CIOco0aMHu:

» 30epexeHHs in-situ

» 30epexeHHs ex-Situ

[leBHI NpPUPONOOXOPOHHI TepUTOpIi, J€ BIOOYBaeThCs 30€pekeHHs In-situ, BKJIIOYAIOTh
HallOHAJIbHI apKH, 3al0BIIHUKYU AUKOI IPUPOU Ta O10CPEepHI 3arOBITHUKY.

IIpunuunu 30epeskeHHs Oiopi3HOMaHITTH:

* HeoOxinHo 30eperty BCl pi3HOMAaHITHI NMPOAYKTH XapuyBaHHS, NEPEBH1 POCIMHHU, XyA0OY,
MIKpOOU Ta CUTbCHKOTOCTIOIAPCHKUX TBAPHUH.

* Vi eKOHOMIYHO BaXKJIMB1 OpraHi3Mu MaroTh OYTH 11eHTH(IKOBaHI Ta 30epexeHi.

» Hacammepen ciin 30eperta yHiKaJIbHI €KOCUCTEMHU.

* Pecypcu NOBHHHI BUKOPUCTOBYBATHCS €PEKTHUBHO.

* Cnix 3anoGiratu O6pakOHBEPCTBY Ta MOJIIOBAHHIO HA JJUKUX TBAPHUH.

* Cnix perenbHO pOo3BUBATH 3alIOBIIHUKH Ta 3aMOBIHI TEPUTOPII.

* PiBHI 3a0pyAHIOIOYMX PEUOBHH Yy HABKOJIHUIIIHBOMY CE€PEIOBUIII MOBUHHI OyTH 3MEHILIEHI.

» BupyOka siciB moBuHHA OyTH CYBOPO 3a00pOHEHA.

* Heo0xigHO CyBOPO AOTPUMYBATHCS C€KOJOTIYHUX 3aKOHIB.

» KopwucHi Ta Taki, o 3HaXOAAThCS i 3arp03010 3HUKHEHHS, BUJX POCIUH 1 TBAPUH MMOBHUHHI
30epiraTucs SK y IPUPO/Ii, TaK 1 B IITYYHUX CEPEIOBUIIAX ICHYBAaHHS.

* HeoOxigHo MiABUIIUTH OOI3HAHICTH TPOMAJCHKOCTI 100 30€peKeHHs O10pPI3HOMAHITTS Ta
HOro Ba)JIMBOCTI.
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Jlekuia Ne 14
Ha3zBa: OcHOBHI M0J105KeHHSI ONITUMAJIbLHOTO NPHUPOJIOKOPUCTYBAHHS

Ilnan jgekuii:
1. CknanoBi mpUpOAOKOPUCTYBAHHS.
2. IlpuHUMIH ONTUMATBEHOTO MPUPOJOKOPHUCTYBAHHS.
3. IpuponHi pecypcu Ta iXHE BUKOPUCTAHHS

Jliteparypa:
3aranmbHa ekosoris: Hapd. mocid. / ['M. ®panuyk, C.M. Mamxn, M.M. Pamomceka, €.0.
boscynoBebkmii. — K.: HAY, 2015. —232 c.

3micT gekuii

YrnpapJiHHA NPHPOIOKOPUCTYBAHHAM CTOCYETHCS YIPABIIHHS Ta CTAJIOTO PO3BUTKY MPHUPOIN
Ta naHamadTiB Ha OCHOBI 3HaHB O10JIOT11, €KOJIOTIi, TOTPEO JTIOAMHU Ta 3aKOHOIAaBCTBA, TTOB’I3aHOTO 3
MIPUPOJIOI0 Ta HABKOJIUIIHIM CEPETOBHUIIIEM.

YrnpapJiHHA NPUPOTHUMH PeCypcaMM Ma€ CIIPaBy 3 YIPABIIHHAM TUM, SIK JFOJU Ta TPUPOIHI
naHamwadTH B3aEMOJIIOTh. BiH 00’€Hye ympaBiiHHS NPUPOJHOIO CHAIIMHOIO, TIJIaHYBaHHS
3eMJIEKOPHUCTYBaHHS, YIPaBJIIHHSA BOJHUMU pecypcamu, 30epekeHHs] 010pI3HOMAHITTS Ta JOCATHEHHS
CTaJIOCTI TaKUX Traiy3ed, fK CUIbCbKE TOCHOJapCTBO, TIPHUYOJOO0YBHA IMPOMUCIOBICTh, TYpPHU3M,
pUOANTBCTBO Ta JIICOBE TOCIIOIAPCTBO.

VYnpaBiiHHS NPUPOJHUMH pecypcaMu 0COOIHMBO 30CEPEIKYETHCS HA HAYKOBOMY Ta TEXHIYHOMY
PO3YMIHHI TPUPOJHHMX PECYpCiB 1 TOBKULISA Ta 3MAaTHOCTI IUX PECYPCIB IMIATPUMYBATH JKUTTS.
Exomoriyauit MeHeKMEHT TOMI0HUHN 710 YIPABIIHHS IPUPOTHUMHU PECYPCAMHU.

YnpaiiHHA NPUPOJHMMHM PpecypcaMM CTOCYETbCS CTaJOTO BHUKOPHCTAHHS OCHOBHHX
MIPUPOTHUX PECYpPCiB, TAKUX K 3€MJIs, BOJIa, TOBITPsI, KOPHUCHI KOTIAJIMHU, JIICH, a TAaKOX JuKa (iopa i
(dayna 3arasioM. Pazom 1i pecypcu 3a6e3medyroTh €KOCUCTEMHI TMOCIYTH, SIK1 3a0€3Me4yr0Th Kpalry
SKICTh JIIOACBKOTO XKUTTS. [lpuponHi pecypcu 3a0e3nedyroTs GyHIaMEHTAIbHY MIATPUMKY KUTTS Y
(hopMmi SIK CITOKUBUYUX, TAK 1 CYCIUTBHUX TIOCIIYT.

Ekosoriyai mpormecu miATpUMYIOTh TPOJYKTUBHICTh IPYHTY, MEPEPOOKY MOKHBHUX PEUOBHH,
OUMIIICHHS MOBITPS Ta BOAU Ta KIIMATUYHI [IUKIIH.

Pi3H1 minxoau, 10 3aCTOCOBYIOTHCS JI0 YIIPABIIHHS IPUPOTHUMHU pecypcamu, BKIIOYAIOTh:

* 3BepXy BHU3 (KOMaHAYBaHHS Ta yIpaBJIiHHS)

*  VYrpapiaiHHS IPUPOTHUMHU PECypcaMu Ha PiBHI TpoMaj]

* A/anTuBHE yIpaBIiHHS

e 3amoObKHUN miaXifg

» KowmrmuiekcHe ynpaBiiHHS IPUPOJIHUMU pecypcamu

» ExocucremHe yrpaBiiHHS

IcHytoTh pi3HI paMKu Ta KOMIT'IOT€PHI MOJIeNi, po3poOsieHi Aisi JOMOMOTH B YIPaBIiHHI
MPUPOAHUMHU pecypcamu, Bkitoyatoun ['IC Ta cuctemMu ayauty ynpaBiiiHHS NPUPOTHUMH PECYPCAMH.

HaiiOinpm akTMBHMMHU cdepamMul YIpaBIiHHSA OPUPOJHUMU PECYpCaMM € YHPaBIiHHA PUOHUM
rOCHOJapCTBOM, YIPABIIHHSA AUKUMHU TBapUHAMH, JIicaMH Ta BOJI030ipHUMHU OaceiiHaMu.

YrnpaJ/iHHA eK0JIOTIYHMMH pecypcaMu — 1€ YIPABJIIHHS B3a€EMOJIEI0 Ta BIUTUBOM JIFOJCHKHX
CYCHUIBCTB Ha HAaBKOJIMIIHE cepenoBuile. Lle He ympaBiliHHS HaBKOJMIIHIM CEpPElOBUILEM caMme IO
co0i, a aii crpsiMOBaHI Ha Te, 1100 rapaHTyBaTH 3aXMUCT 1 MIATPUMKY €KOCHCTEMHMX MOCIYT IS
MalOyTHIX MOKOJIIHb JIIOJUHH, a TaKOX MIATPUMYBATH LLTICHICTh €KOCHUCTEMHU uepe3 BpaxyBaHHS
€THYHUX, EKOHOMIYHUX 1 HAYKOBUX (E€KOJIOTTYHUX) 3MIHHUX.
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Monyas |. OCHOBHY EKOJIOI'TI

Jlabopartopna po6oTta 1. Buznauenns 6iomacu

JlaboparopHa po6oTa 2. BumiproBaHHsI TUIOIII JTUCTS K MOKa3HUKA CTAaHY CEPEIOBUIIA
JlaboparopHa po6oTa 3. BuBueHHs CTIHKOCT1 pOCIUH 70 3aCOJICHHS

JIaGopatopHa po6ota 4 . BuB4eHHS CTIHKOCTI POCIUH A0 MUJIOBOrO 3a0pyAHEHHS

JlaboparopHa po6oTa 5. BuBueHHS CTIHKOCT1 pOCIUH J0 HU3bKUX 1 BUCOKUX
TEMIIEPATyp

Jlaboparopna po6oTa 6. JlocaiKeHHs MOIUPEHHS 1HBa31MTHUX BU/IIB
Jlaboparopna po6oTa 7. MoaentoBaHHsI B3a€MO/I1i )KEPTBU Ta XMU¥KaKa

Jlaboparopna po6oTa 8. OriHtoBaHHS 010p13HOMAHITTS

[Ipaktuune 3aHaTTa 1. AHaNII3 YMHHKUKIB CEpEIOBUIIIA
[Ipaktuune 3auarTa 2. JlocaikeHHs MapaMeTpiB eKOJOTTYHUX Hilll
[Ipaktuune 3aHaTTa 3. AHANII3 AMHAMIKHA YUCEIBHOCT1 TBAPUH

HpaKTI/I‘{HG 3aHATTS 4 . P03anYHOK CHCPICTUYHOI'O 6anchy MOACIIPHUX CKOCHUCTCM

Monyas II. OCHOBU HEOEKOJIOT'TT

JlaboparopHa po6oTa 9. BuBueHHsI CTIHKOCT1 pOCIMH A0 3a0pyIHEHHS MOBITPS
Jlaboparopna po6ota 10. MoaenmoBaHHS TAPHUKOBOTO €(hEKTy

JlaGoparopis podota 11. Bubip MeToaiB OUHICHHS IPUPOTHUX BO/T
JlaGoparopis po6oTa 12. BriiuB BakKKUX MeTalliB Ha OUTKH

JIabopatopna po6ota 13. OriHIOBaHHS €KOCUCTEMAaX MOCTYT

JIabopatopna po6ota 14. BumiproBaHHS piBHS pai0aKTUBHOTO 3a0pyIHEHHS
JlaGoparopna po6oTa 15. Jlocii i3 KOMIIOCTYBaHHSIM

Jlabopatopna po6ota 16. BumiproBaHHs piBHIB ITyMOBOTO 3a0pyIHEHHS

[Tpaktuune 3anatta 1. Po3paxyHok BukuaiB CO aBTOMOOUTBEHIM TPAHCIIOPTOM
[TpakTrune 3aHaTTs 2. PO3paxyHOK 1IyMy BiJl aBTOTPAHCIOPTY
[Tpaktuune 3anatts 3. Orninka 3a0py/THEHHS TPYHTIB BAXKKUMHU METaTaMH

[TpakTrune 3aHATTS 4. AHATI3 TPAKTUKH MTOBOJKCHHS 3 BIIX0aMH
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. 3a0pyIHEeHHS MIA3EMHUX BOJ

. Tpancdopmaiiist 3a0pyAHIOIOUUX PEYOBUH Y BOJI.

. 3a0pyIHEHHSI TPYHTY BOKKUMU METaaMH a00 TIECTHITHIaMH.

. MeToau 0XOpOHU TBAPUHHOTO CBITY.

. [>xepena 3a0pyIHEHHS TTOBITPSI MICT.

. Bionoriuni 3a0pyaHioBayi, BKIIOUYaOuu OakTepii, BIpyCH, LBLIb, JIYIY 1 T.1.
. Byrneueswii ciin

. TerioBe 3a0pyTHEHHS HABKOJIHUIIIHHOTO CEPEIOBUIIIA.

. KoHChIOMEpH3M 1 HaMIpHE CIIOKWBAHHS Ta TXHIW BILUIUB HA IJIAHETY.

10. lamOu Ta BIUIMB 1amM0 Ha HABKOJIUIITHE CEPEOBUIIIE.

11. IlpuunHM pyHHYBaHHS €KOCHCTEMH Ta MOB'I3aHi 3 UM €KOJIOT14HI MPOOJIeMHU.
12. Ilutanus eHeproz0epeKeHHs

13. PubosnoBis Ta ii BIUIMB HA MOPCHK1 €KOCUCTEMH,

14. be3ne4HicTIO XapyOBHUX MPOJIYKTIB

15. I'enna iHXKeHepis Ta €KOJIOT1YH1 PU3HKU

16. BrumiB ¢/t 1oBKULIsS (POCTUHHUIITBO a00 TBAPUHHHUIITBO)

17. Herpanariist 3emMiti Ta MoOB's13aH1 3 HEO TPOOTIEMH,

18. IIpoGiemMu parioHaTBLHOTO 3€MJIEKOPUCTYBAHHS,

19. BrimuB py0oxk 1 BUpyOKH JIiciB HAa HABKOJHUIIIHE CEPEOBHUILIE.

20. I'ipar4a IpOMHCIIOBICTH Ta ii POJIb Y MOTIPIICHH] SKOCT1 HABKOJUIITHBOTO
CEpeIOBHUIIIA.

21. HarorexHosorii Ta MaitOyTHI HACTIIKA HAHO3a0PYIHEHHS Ta HAHOTOKCHUKOJIOT1 .
22. CtuxiiHi Juxa Ta iXH1{ BIJTUB HA BC1 aCTIEKTH HABKOJIHUIIIHHOT'O CEPEOBHIIIA.
23. Ponb pafiioakTUBHOCTI B €BOJIIOIIIT IPUPOJIH.

24. TIpoGyieMu eHEepreTHYHOro 3a0pyTHEHHS, TaKi sIK CBITJIOBE Ta IIIYMOBE
3a0pyaHEHHs, Ta IXHIM BIJIMB Ha 3JI0pOB’S Ta IMOBEIIHKY JIFOUHHU.

25. TlpoGiemu niepeHaceneHHs.

26. PyiiHyBaHHS 030HOBOTO IIApPy

27. BucHa)xeHHsI IPUPOTHUX PECYPCiB.

28. CriiiKi CHUIBHOTH.

29. Exonoriugi HacIiAKA BiiHU.

30. EBTpodikartis : MpUYMHHI Ta HACTIIKH.

31. ®parmenTarrisi apeais.

32. OcTaHHI €KOJIOT14HI KaTacTpodHu.

33. SIKicTh OBITPSA B MPUMIIIEHHI.

34. B3aeMOBITHOCHHHU OPTaHi3MiB.

35. BrumB BiiiH 1 60HOBHX Jili HA HABKOJHUIITHE CEPEIOBHIIIE.

36. Ponb pexytieHTiB y 6iochepi.

37. ConsiuHa eHepris Ta 1i poib y KUTTI OPraHi3MiB.

38. 'mobanpHe MOTEIIIHHA Ta HOro Ha

39. Exomnoriuni GpoHIM Ta HEYPSAAOBI OpraHizaiiii.

40. BrtuB ypOaHizarlii Ha TpUPOJTHE CEPEOBHIIIC.

0NNk W -

\O
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41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

OnycrentoBaHHS Ta Oro BIUIMB HA HABKOJIMILIHE CEPETOBHUIIIE.
Mopesni MalilOyTHBOTO PO3BUTKY CY4aCHOI HUBUTI3ALlI.

[IporHo3 po3BUTKY KpaiHu Ta HOro BIUIMB Ha JOBKULIA.

Mexi 3pocTaHHs Ta 3aCTOCYBaHHS 1 MallOyTH1 EPCTIEKTUBHU JIIOJCTBA
3esieH1 pOCIUHU Ta iX POJb Y IPUPO/IL.

KpyrooOir Boau B mpupo/ii 3a YHacTIO dKUBUX OPTaHI3MiB

Pounb )kuBHX OpraHi3MiB y Kpyroo0iry HITpOreHy

Ponb okeaniB y popmyBaHHI KIliMarty.

Exocucrema Taiiru Ta ii pojb y IpupoJHOMY OaslaHCI.

Pounb penbedy y bopMyBaHHI €KOJIOTTUHUX YMOB.
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MOAYJBHA KOHTPOJIBHA POBOTA Ne 1
3 qucuIriam «3AT'AJIBHA EKOJIOI'TS TA HEOEKOJIOT'IS

S po3pI3HAIOTH BUM OPTraHi3MiIB 3aJI€)KHO BiJl pO3MIpY TEPUTOPIl Ta XapaKTepy
nomupeHHs? HaBeaite npukianu. Ha3BiTh BIACTUBOCTI, SIK1 CIPUSIOTH HTUPOKOMY
MOITUPEHHIO BHUIY.

OxapakTepu3yiTe Ta HaBeIiTh MPUKIAIU 3 TUIIB aIalTUBHUX O3HAK.

OnumriTe 1 HaBeAITh NPUKIAA OCHOBHUX THUIIIB ICTOPIH XXUTTS. Y YOMY iX
nepesaru?

OxapakTepusyiite abl0THYH1 KOMIIOHEHTH OlocdepH Ta iX poib y KUTTEAISIIBHOCTI
OpraHi3MiB.

OxapaktepusyiTe BiK 1 TPOTSXKHICTb O1ocepu. T10sACHITD, K AISIBHICTD JIOAUHU
BILJIMBA€E Ha MeX1 O6iochepu.

Oxapakrepusyiite 610THUH1 KOMIIOHEHTH Ol0cepu Ta MOSICHITH iX POJIb.

OnunriTe KOHIEMNIII0 EPBUHHOI MPOAYKIIi B ekocucTemax. fAki hakTopu
BIUIMBAIOTH HA 11eH nporec? YoMy 11e BaXIUBO?

OnunriTe KOHIENI[0 BTOPUHHOT MPOAYKIIi B eKocucTeMax. Ski ¢pakropu
BILUIMBAIOTH Ha 11eH nporec? YoMy 11e BaXIUBO?

OnunriTe BIUIMB AOCTYITHOI TEPUTOPIi HA MapaMeTpH CHUIBHOT, BKIIOYAI0UU
PI3HOMAaHITHICTh 1 MIUTHHICTB.

OxapakTepusyiiTe CyTHICTh YHHKaIOUO1 ajanrtaiii. HaBenits npuknaau. Sxa
KOPHCTb B1JI TAKUX MPUCTOCYBaHb?

OxapakTepu3yuTe piBHI KHUTTS, AKI BUBYAE e€KOjoTid. HaBeaiTh MpUKIaan KOXKHOTO
piBHs. UM BiIPI3HSAIOTHCS BOHH BiJ] THX, 1110 BUBYAIOTHCS B 010J10T11?

Onuinith OCHOBHI 3aK0oHOMIpHOCTI aucnepcii. [TosicHiTh dakTopu, sKi ix
BU3HAYAIOTh.

OnuniiTh OCHOBHI TUIIH KPUBHUX BIKUBaHHSA. Y YoMy ix mepeBaru? HaemiTh
PUKJIAIH OPTaHi3MiB JJISI KOYKHOTO THITY .

Oxapaktepusyiite 00'€KTH TOCTIKEHHS ayTEKOJIOT1i , IEMEKOJIOT1l Ta CHHEKOJIOT 1] .
Hagenite nmpukinanu

OxapakTtepusyiite colianbHy cepy 6iochepu Ta MOSICHITH, SIK BOHA B3aEMOJIIE 3
IHIIMMEU KOMTIOHeHTaMu. YoMy BiH 3aiiMae JOMiHyIOUYE TIOJIOKEeHHS B Oiocdepi?
OnumriTe CTPYKTYpY €KOJIOTI4HOI Himri. SIka Horo pois s BUYKWBAaHHS OpPTaHi3MiB?
[TosicHITB, K (aKTOPH HABKOJMIITHHOTO CEPEOBHUIIA B3aEMOIIOTH 1 BIUTMBAIOTh Ha
KUTTS Oprani3MiB. U MOKHA BiIOKPEMUTH BILTUB OJHOTO (PpaKkToOpa Bif iHIIOTO?
[TosicHITH CBOIO BiATIOBIb 1 HABEITH MMPUKIIAIH.

[TosicHITH, SIK OPTaHI3MU MOXKYTh BIITUBATH HA HABKOJUIITHE cepenoBuiie. HaBemiTh
MPUKIIAIH

[TosicHITH, SIK OpTaHi3MU, CIUTBHOTH Ta TOIMYJISIT BILTMBAIOTh OJJWH HA OJTHOTO B
exocuctemax. HaBenith nmpukianu

[TosicHITh TOHATTS. EMHOCTI cepe/ioBUIla. Sk 1€ MOKHA BUMIPATH a00 00UnCIUTU?
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[TosICHITh MOHATTSI EMHOCTI cepeAoBHILA. YH BIAPIZHIAETHCS EMHICTD AJIS PI3HUX
BUAIB? UK MoKe BOHA 3MIHUTHCS 3 4acoM?

[losicHITh MOHATTS CyKIlecli. SIKi MOpyILIeHHS MOXKYTh 1HILIIOBATH 1ieil mpouecy?
[TosicHITH PI3HUIIIO MK aKTUBHUMU Ta TACUBHUMU ajanrtaiisiMu. HaBeaiTe
MpUKIaaH. SIka KOPUCTH BiJl TAKUX MPUCTOCYBaHb?

[TosicHITH PI3HUIIIO0 MIXK aJIalTAIlIEI0 Ta aKiliMaTu3alliero. U BBaKaeThCsl HABUAHHS
amanTamicro yu Hi. [1osICHITE CBOIO BIAIIOBIb.

[TosicHITH PI3HUIIIO MI’K HABKOJIUIITHBM CEPEAOBUIIEM Ta EKOCUCTEMOIO,
CIUTBHOTOIO Ta EKOCUCTEMOIO, EKOTOIIOM Ta €KOCHCTEMOTO.

[TosicHITB PI3HUIIIO MK MAKCUMAJIBHUM 1 €KOJIOTTYHUM PIBHEM HApOJKYBaHOCTI Ta
cmeptHOCTl. HaBenith npukiaau. YoMy 115 pi3HUIS ICHY€E?

[TosicHITH BIIMIHHOCTI MIXK €KOJIOTi€10 Ta OioJoriero. HaBenith mpukiagu Toro, Mo
BUBYAE KOKHA HAayKa.

[TosicHITH BIIMIHHOCTI M1’ €KOJIOT1€I0 Ta HeoeKoJoriero. HaBeniTh mpukiaau Toro,
110 BUBYAE KOXHA HayKa .

[TosicHITh BIIMIHHOCTI MI3K TPUPOAOOXOPOHHOIO HAYKOIO Ta €KOJIOTTYHOIO
imKkeHepiero. HaBemiTh mpuKIIaay TOro, 10 BUBYAE KOXKHA HayKa.

[TosicHITH BIIMIHHOCTI M1’)K BUBYCHHSIM HaBKOJIMIITHBOT'O CEPEIOBUIIA T
IPUPOI03HABCTBOM. HaBeiTh mpUKIaau TOTO, 0 BUBYAE KOXKHA HAYyKa.

[TosicHITH BIAMIHHOCTI M1 JOCJIIJPKEHHIM JOBKULISA Ta €KOJIOT1YHOIO 1HKEHEPI€Ho.
Hagenith mpukiaau Toro, o BUBYAE KOKHA HayKa.

[TosicHITH BIIMIHHOCTI 3arajpHOi €KOJIOT11 Bl Heoekosorii . HaBeniTh npukiagu
TOT0, 1110 BUBYAE KOXKHA HAYKA.

[TosiCHITH CYTHICTB 1 OXapaKTEPU3YHUTE POJTh aHTPOIIOTEHHUX (DAKTOPIB CepeIOBHUIIA
B KUTTEIISIIBHOCT] OPTaHi3MiB

[TosicHITB CYTh 1 OXapaKTepU3yHTe POJIb MO3UTUBHHUX 1 HETATUBHUX O10THYHHUX
B3aEMOJIIH Y )KUTT1 OPraHi3MiB.

[TosicHITH CYyTHICTB afamnTalii Ta ii pojb I OpraHi3My, MOIYJIAIII Ta YrPyIIOBaHHS.
[TosicHITH CYTHICTh KOHKYPEHITIT IK BUY O10THYHUX B3aeMo/Iii. Lle mo3uTuBHUIN un
HEraTHUBHUHN (aKTOP JIJIs1 OpraHi3My, MOMYJIAII] Ta CIIJIEHOTH?

[TosicHITH CyTh MPUHIIUITY KOHKYPEHTHOT'O BUKJIIOUeHHS. HaBeniTh mpukiaam.
[TosiCHITH CyTHICTH €KOJIOTTYHOI TOJIEPAHTHOCTI Ta BaJIEHTHOCTI. SKi opranizmu
Ha3MBalOTh yOikBicTamu ? HaBemiTh mpuKIIaau TaKuX OpraHi3MiB.

[TosICHITH CYTHICTH JIIMITYIOUOT'O YUHHUKA KUTTEASUIBHOCTI Oopranizmy. HaBenitsh
MPUKIIA/IH.

[TosiCHITH CyTHICTH CHCTEMHOTO ITIJIXOTy Ta OTO 3aCTOCYBAHHS B €KOJIOT11.
[TosicHiTh CcyTh 3aKk0HY ToepanTHOCTI [llendopna Ha npuknaai TemMmnepaTypu st
JIOJTUHMU.

[TosicHiTh ipaBwmito ['orepa Ha mpUKIaAl MOMYIISIT NTaXiB 1 TIOAMHU. SIKI BUHATKH
3 IbOT'0 MPABWJIA BU 3HAETE?
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— TlosicHiTh B3aeMO/Iit0 eKoJIorii Ta Oioorii. HaBeaiTe npukiaau Toro, 1o BUBYAE
KO’KHA HayKa.

— TlosicHITh B3a€MO3B’ 130K eKoJorii Ta reorpadii. HaBeaiTe npukiaau Toro, mo
BHBYA€E KOXKHA HAYKA.

— TlosicHITH poJib KJIIMATy B 3MiHaX YUCEIBHOCTI Ta KUTTEAISIBHOCTI OPTaHI3MIiB,

— IloscHiTh, SIK OpraHi3Mu BIUIMBAIOTh HA HABKOJUIIHE cepenoBuine. Ha3BiTh
BIJIMIOB1/IH1 TIPOIIECH.

— TlosicHiTh, oMy Oiocepy BBaXKatOTh CUCTEMOIO. SIK 3a0€3MeUy€eThCsl B3aEMOJIIS MIXK
floro KOMMoHEeHTaMu ?

— [IlosicHiTh, YOMY 1 SIK B €KOJIOT'1i BUBYAETHCS MPOCTOPOBUM PO3IMOA1LIT YUCEIBHOCTI
OpraHi3MiB.

— JaiiTe Bu3HaueHHs 010pUTMY Ta O10J0TTYHOTO TOAUHHUKA. SIKa X poJb s
BMKUBAHHS OpPraHi3miB?

— Jlaiite Bu3Ha4YeHHs 010THUHUX (pakTOpiB cepenoBuia. OXapakTepu3ynuTe X BUIH.
HaBeziTh npukiaan KOXKXHOTO BHIY.

— JlaiiTe BU3HauEHHS €KOJOT1YyHUX PakTopiB. HaBeiTh iX kinacudikaiito 3a muisixoMm 1
XapakTepoM BIUTHBY. HaBediTh MpuKIaau KOXKHOTO BUTY.

— JlaiiTe Bu3HaueHHs eKoJoriyHuX QaktopiB. HaBeaiTs ix kinacudikaiiito 3a 4aCOBUMU
O3HaKaMHM Ta HaINpsiMOM BIUIMBY. HaBeaiTh mpuKiiagu KOKHOTO BUTY.

— JlaiiTe BU3HaueHHs cepefoBHIla icCHyBaHHA. [10sCHITH PakTopH, SIKi BUBHAYAIOTh
MEXI1 apeainy.

— Sk Ha HiITY By MO BIUIMHYTH M1KBHI0Ba KOHKYpeHIliA? SIki OyBatoTh BUIU
Him?

— Yu ogHAKOBA TOJIEPAHTHICTD JI0 PI3HUX (DAKTOPIB CEPEAOBUIINA Y KOHKPETHOTO
Buy? Un MOKe BOHA 3MIHUTHCS TIPH 3MiH1 YMOB HOBKULIA? [10sICHITE CBOIO
BIJINTOB1JIb 1 HABEITh MPUKIIAJIH.

— Ha3BiTh 1 oxapakTepusyite (pakTopu, 10 BIUIMBAIOTh HA HAPOXKYBaHICTb.

— Ha3BiTh Ta oxapakTepusyite GpakTopH, 10 BIUIMBAIOTh HA CMEPTHICTD.

— Ha3BiTh 1 MOSACHITH €KOJIOT1UHI MPaBUIIA, IKi BCTAHOBIIOIOTH 3aJICKHICTh MK
napamMeTpaMH Tijia TBApHUH 1 KIIIMAaTHYHUMHU yMoBaMu. HaBeniTh npukiiaau.

— Ha3Birh 1 MOSCHITH apaMeTpH, 3a TIOMOMOTO0 SIKUX BUMIPIOIOTh YHCEIbHICTh
nomymsiiid. Komam Ko)kHe 3 HUX 3aCTOCOBYETHCS ?

— Hasgire abiotnuHi pakTopu cepenoBuia. ki 3 HUX HAWBAKIMBIIIIL, a SKI MEHIIT
BaxuBi? [10sICHITH CBOIO BiMOBIIb.

— UYwu cmig BBaXKaTH BCIX IHAWBIAIB MOMy il piBHUME? [10SICHITE CBOIO BiMIOBIIb.

— Sxi (hakTOpW HABKOJUIITHROTO CEPEIOBHUIIA TIEPEIIKOKAIOTh HECKIHICHHOMY
3pOCTaHHIO TOMYJIALi?

— SIxi BUOUISIOTH THIH 1CTOPiH KUTTS opranizMy? SIki ¢pakTopu Ha 1€ BILTUBAIOTH?

— Illo Take pizHOMaHITHICTH BUAIB? SIK BOHA BUMIpIOETHCA? YoMy 11€ BaXKIIUBHIA
MapameTp €KOCUCTEMMU ?
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Sxa ponps 600piB B ekocucteMi? Ha siki mpouecu B €eKOCUCTEMI BiH BIUIMBAE?
HapeniTh mpukiiaay iHIIUX BUJIIB TAKOTO POIY.

SIka posbp MOPCHKOT 31pKK Ta MOPCHKOI BUApHU B ekocucteMi? Ha sxi mpouecu B
€KOCUCTEM1 BOHU BIUIMBaIOTh? HaBeaiTh NpUKIAIN IHIIMX BUAIB 3 TAKOIO K POJUIIO.
[Ilo Take TpodiuHa cTpyKTypa cribHOTU? K 11 CTpYKTypHI enemeHTH? Ska ix
ponb?

SIxi koMnoHeHTH 6iocepu € HaHOUIbII AMHAMIYHUMU Y CBOiX 3MiHax? [loscHITH
CBOIO BIIMIOBIJb 1 HABEITh MPUKIIAJIN.

SIki TuNIM B3a€MO/I1i OpraHi3MiB BUBYA€ €KOJIOT1s?

YoMy xap4doBi JJAHLIOTH B XapuoBiii Mepexki 3a3BUYail CKIaat0ThCs JIMILE 3 KUTBKOX
PiBHIB.

MOAYJBHA KOHTPOJIBHA POBOTA Ne 2
3 IMCHUILTIHM «3arajibHa eKO0JIOTiS TAa HEe0eKoJIorid »

[IpoananizyiiTe BHECOK MPOMHCIOBUX 1 KOMYHaJbHUX BIIXOHIB y 3a0pyaHEHHs
HABKOJIMIITHHOT'O CEPEIOBHIIIA.

[IpoananizyiiTe BIUTUB IIyMY PI3HUX YaCTOT Ha 3/I0POB’ s JIOJUHU Ta O10TY.
[Ipoananizyiite mpoOiemMu, sIKi MEPelKOKaloTh €(PEKTUBHOMY IOBOKEHHIO 3
M0OYTOBUMH BiJIXO/IaMHU.

[IpoananizyliTe MpUYMHKM 3MEHIIEHHS 3araciB MpicHoi Boaw. Uu € 1eu mpoiiec
He3BOpOTHIM? T10SICHITH CBOIO JyMKY.

[Ipoananizyiite mxepena eIeKTpOMarHiTHOTO 3a0py/IHEHHS B MiCTax 1 BU3HAYTE Ti,
K1 BUKJIMKAIOTh HAaWOUIbIIE 3aHETTOKOEHHS.

Sxi oKepena eNneKTpoOMarHiTHOro 3a0py/IHeHHS MOKHA €(DEKTUBHO 3MEHIITUTH?
[Ipoananizyiite mKepelia IIyMOBOrO 3a0pyJHEHHS B MicTaX 1 BU3HAYTE Ti, 5Kl
BUKJIMKAIOTh HAWOUIbIIE 3aHEMTOKOEHHS. SIK1 3 HUX MOXHa €(DEKTHUBHO CKOPOTUTH?
[Tpoananizyiite 3arpo3u I IPUPOTHUX BOJ K CEPEIOBUIIA KUTTS.

[TopiBHsiiTe mporiecu ¢GopMyBaHHS MPUPOJTHOTO 1 AaHTPOIOTEHHOT'O MAaPHUKOBOTO
edexry.

[TopiBasiiTe BHecok pizHUX [II' y dopmyBaHHS TPUPOTHOTO 1 AHTPOIOTEHHOTO
MAPHUKOBOTO €(EKTY.

[lopiBHsiTEe TPUYMHU 3MIHM KJIIMaTy Ta PYWHYBAaHHS O30HOBOTO miapy. Skui
MpoIiec, Ha BaIly AYMKY, NMPHU3BOAUTH JIO OUIBII TSDKKMX HAcHiAKiB? Yu € BOHHM
HE3BOPOTHUMHU ?

[TopiBHSHITE TPUYMHA YTBOPEHHSI CMOTY Ta KHCJIOTHUX aomliB. OxapakTepusyure
reorpadiyHe MOMIMPEHHS IIUX MPOIIECiB.

[TopiBHSAMTE NPUYMHHM TIAKUCICHHS Ta 3acojeHHA Boau. OxapakTepuzyuTe
reorpadiyHe MOMIMPEHHS IIUX MPOIIECIB.

[TopiBHSMTE HACTIAKKA CMOTY Ta KHCJIOTHHX AomiiB. OxapakTepusyite reorpadiune
MOIIMPEHHS UX MTPOLIECIB.
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[lopiBHATE BIJIMB €JIEKTPOMArHITHOIO Ta CBITJIOBOIO 3a0pyAHEHHS Ha 370pOB’s
JOAUHU Ta 010Ty. SKi 3 HUX MOKHA €(PEKTUBHO 3MEHILIHUTH?

[lopiBHsMTE BIUIMB €JIEKTPOMArHITHOIO Ta IIYMOBOIO 3a0pYyJHEHHS Ha 3J0POB’S
JOAUHU Ta 010Ty. SKi 3 HUX MOKHA €(PEKTUBHO 3MEHIIUTH?

[lopiBHsHTE BIJIMB Bi3yaJIbHOI'O Ta CBITJIOBOTO 3a0pyJHEHHS Ha 3/10pPOB’S JIIOJUHU
Ta 610Ty. SKi 3 HUX MOXKHA €()EKTUBHO 3MEHIIUTH?

[lopiBHSANTE IHTEHCUBHICTb Ta HACHIAKKM HOPUPOAHOI Ta AHTPONOTE€HHOI epo3il
IPYHTIB.

[lopiBHsliTE TpPUPOAHI Ta  TEXHOTEHHOMIACWIIEHI  JKEpesla  10HI3yH4Oro
BUITPOMIHIOBAHHS 3 TOUKH 30pY NOTEHLIMHOTO BIUIUBY Ha O10TY.

[lopiBHsTE NOTEHIIMHUI BIUIMB CBITIOBOTO Ta Bi3yaJIbHOI'O 3a0pyIHEHHS
[lopiBHsliTe mnpouecu, IO MNPU3BOJAATH JO MEXaHIYHOI Jierpajaiii IPYHTIB.
[IpoananizyiiTe HACIIAKK BOTO TUITY Jerpajallii.

[lopiBHsiiiTe BUaM (I3UYHOrO 3a0pyJHEHHS 3a IHTEHCUBHICTIO IX BIUIMBY Ta
BHU3HAYTE HAHOLTBII HEOC3IECUHUIA.

Ska 3aranpHa TEHICHIIIS 100 PiBHIB (PI3MYIHOTO 3a0pyTHEHHS B MallOyTHHOMY?
OxapakTepu3yiTe iICHyI0UY1 TeHACHITIT 3MIHU KJIIMaTy. SIKi MOXJIMBI1 MiepeBaru 3MiHH
KJIiMaty?

OnuniiTh OCHOBHI 3arpo3u OI1OpPI3HOMAHITTIO Ta BH3HAYTe, SIKI 3 HHUX MOXHA
e(EeKTUBHO 3MEHIITUTH.

OxapakTepusyiiTe HaWNOLIMPEHIIIT JKepesia PaJlOaKTUBHOTO  ONPOMIHEHHS
JIIOJIUHH B TIOBCAKIACHHOMY KHUTT1. [TopiBHANTE piBHI iX HEOE3MEKH.
OxapaktepusyiiTe mapaMeTpu SKOCT1 BOJIU 3a TpynaMu. SKi 3 HUX HalBa)KIUBIII1?
OnunriTe MOXJIMBI MPUYMHU MAaCOBUX BUMUPAHb B MUHYJIOMY.

[TosicHITB, K ISUTBHICTD JTFOJJUHHA BTPYUYAETHCS B IIPOILIECH TPYHTOYTBOPCHHS .
[TosicHITH TOHATTS TapAYUX TOUOK OlOpI3HOMAHITTA. fka MeTa iX BH3HAUYCHHS Ta
OXOpOHU?

[TosicHITH PI3HUIIO MK €po3i€r0 TPYHTIB 1 omycTentoBanHaM. Lo mpuszBoauts 10
OuThII cepito3HUX BTpaT? UM € 111 IpoIiec He3BOPOTHUMHU ?

[TosicHITH pi3HULIIO MiX €BTpodiKaIlielo Ta opraHiuHuM 3abpymaHeHHsM Boau. Ilo
HebOe3neuHimnie?

[TosicHITB CyTh 1 MpoOIEMHU TII00ATBHOTO 3aTEMHEHHS

[TosicHITH B3aEMOJTIFO MK SIKICTEO BOJHM Ta METOIO BUKOPHUCTAHHS BOJIH.

[TosicHITH IPUYMHM TSI TIOIMIYKY €(DEKTUBHUX MIJISAXIB MTOBOKCHHS 3 BIAX0aMH
[TosicHITh ponb 610pI3HOMAHITTA Yy 3a0e3TeUeHH] PYHKI[IH €KOCUCTEMHU.

[TosicHITB, SIKI BUIW aHTPOTIOTEHHOT'O BIUIMBY HAMOIIBIIE MOTIPIIYIOTH POIIOYICTH
IPYHTY.

BucnoBite CBOIO AYMKY MPO €KOCHCTEMHI IMOCITYTH, Ha $Ki MISUIBHICTH JIOJUHU
HalO1IbIIIE BIJIMBAE.

BucnoBith CBOI0O AyMKy IMIOAO0 HAWOLIBII €PEKTUBHOTO CIMOCOOY MOBOJKEHHS 3
no0OyTOBUMU BIZXOJaMH.




. CMSAHAY
Cucrema MEHEIHKMEHTY SIKOCTI udp PIT10.02.03-01-2023
HABYAJIbHO-METO/IUMUHII KOMIUIEKC JOKYMeHTa e
HABYAJIBHOI JIUCIIUILTIHA
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 523109

40.

41.

42.

43.

44,

45.

46.

47.

48.

Ha Bamy nymKy, sikuil miaxig 10 3aXUCTy O1OpI3HOMAHITTA € OUTbII €(hEKTUBHUM:
CTBOPEHHS BEJIMKOI KUIBKOCTI HEBEJIHMKHX 3alOBIAHUX TEPUTOPIA YU KUIBKOX
BEJIMKUX 3aM0BiTHUX TepuTopiii? I1osCHITH CBOIO AYMKY.

Ha3BiTh HaltO 1B cepilo3Hi mpobiaemu rigpocdepu YKpainu

Po3ramyiiTe mnpuuMHM ~OMYCTENIOBAHHS Bl HAWBXKIUBIMNMX JI0 HaWMEHII
BaXMBUX. Uu € 1eit npoiiec He3BOpOTHIM? [10SICHITH CBOIO TyMKY.

Posramyiite 3aranbHi 3a0pyaHIOBaYl IPUPOJHUX BOJ Bl HAMOUIbII HEeOE3MEUHUX
10 HaiiMeHIl HeOe3neuHuX. [1osSCHITh CBOIO AYMKY.

Pozramyiite 3aranbHi 3a0pynHIOBayl IPYHTIB B HalOUIbll HEOE3MEYHUX 0
HalimeH11 HeOe3neuHuX. [10sICHITh CBOIO AYMKY.

Posramyiite Haciigku ri00aNbHOT 3MIHM KJIIMATy BiJ HAWOUTBIIMX O HAaWMEHII
pYHHIBHUX, Ha Baly 1yMKY. [10sICHITE CBOIO TyMKY.

Pozramyiite mkepena MapHUKOBUX Ta3iB Ta iX JKEpesa 3alie’HO BiJl IXHBOIO
BHECKY B INI00AJIbHY 3MIHY KJIIMATYy BiJl HAKOUTBIIOTO 1O HAMMEHIIOTO.

Sxi eKOCHUCTEMHI TMOCAYyTH 3HaXOMSIThCA IMiJI HAWOUIBIIOW 3arpo30r uepes
TEXHOT€HHUH TUCK JIOACHKOI AisiIbHOCTI? TI0SCHITH CBOIO TYMKY.

Sxi piBHI 010pI3HOMAHITTS 3HAXOAATHLCS MM HAUOLIBIIIO 3arPO30I0 Ta MOTPEOYIOTh
ocoOnmBoro 3axucty? [1osiCHITH CBOIO TyMKY.
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1. Bka3iBKM 10 BUKOHAHHIO
BukoHaHHSI KOHTPOJBHOI pOOOTH MOJSATAE B HAITMCAHHI BIANOBIAEH HA MOCTABJICHI

3anuTaHHs. Jlo BUKOHaHHS POOOTH CHiA NPUCTYNATH MICAS 3aBEPIICHHS BHUBUCHHS
mitepatypu. BianoBini moBuHHI OyTHU 3MICTOBHI, OCTaTHBO MOBHI 1 YITKO BIAMOBIIATH
Ha MOCTABJICH] MUTAHHS, HE MATU MIPKYBaHb 1 YXWIEHb BiJl CyTi TUTaHHS.

Kontponsna po0Oora mnoBuHHa OyTH HamucaHa TPaMOTHO, 3 TOCIIIOBHUM

BUKJIaJIOM Marteplajgy 1 MPaBWIbHOI PENAKIIEID TEKCTy, PO30IpAMBUM MOYEPKOM 1
nobpe odopmieHa. Ilepen KOXXHMM pPO3AUIOM KOHTPOJIBHOI poOOTH Tpeda mucaTH
3aroJI0BOK.

HOMepI/I InMTadb JJI1 BHKOHAHHIA pO6OTI/I NPpU3HAYAOTBCA BUKIIAJa49CM B

THAUBITYATLHOMY HOPSIKY.
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2. Ilepetik nMTaHb A5 BAKOHAHHSA KOHTPOJbLHOI Po00TH

AHTPOITOTCHHUI BIUIMB Ha Tiipocdepy Ta HOro HACIIIKH.
Bunn 3a0pyTHEHHSI HABKOJIMIITHBOT'O CEPEIOBHIIIA.
Bu3HadyeHHS aHTPONOTEHHOTO BILIMBY Ha HABKOJIUIITHE CEPEOBHIIIC.
Boani pecypcu 3emii.
BruiuB pe4oBuH-3a0pyAHIOBAaYiB HA 3JI0POB’ S JTFOAMHH.
I'moGanpHi ekosoriuH1 TPoOIeMH, K1 OB’ A3aH1 13 3a0pyAHEHHSIM aTMOC(hEpH.
Jlerpanaiisi TpyHTIB YHACIHIJIOK PI3HUX HAMPSIMKIB BUKOPUCTAHHS.
JleMorpadiuauii BUOyX — mepiiia MpuIruHa eKOJIOTTIHOT KPU3H.
Jlxepeina 3a0pyaHEeHHs] aTMOChEpH.
Jlxxeperna 3a0pyaHeHHS TiIpocdepHu.
Jlxepena 3a0pyaHeHHs1 CBITOBOTO OK€aHy, OXOpPOHa HOTO.
EBTpodikartis BOMOWMHUII: TPUYMHA, HACTIIKHY, 3a1I00IraHHs.
Exomoriuni aciekTr 3aCTOCYBaHHS HETPAAUIIIHHUX HKEPEIT CHEprii.
Exomnoriuni npo6iemu JlHirpa, OCHOBHI MPUYWHUA KPU30BOi CUTYAITIi.
Exonoriuni mnpobGiaemu YopHoro # A30BCBKOTO MOPIB, OCHOBHI IPUYHMHHU

KpPHU30BO1 CUTYaIIii.
EnepreTrka YkpaiHu Ta HABKOJIMIIHE CEPEIOBUILIE.
Epo3is rpyHTIB: IpUYUHU, PO3BUTOK, 3aMI00IraHHS.
3a0e3nedeHHs JI0/ICTBA MPUPOJTHUMHU PECypPCaMHu.
3acoseHHs TPYHTIB: IPUYUHH, PO3BUTOK, 3aII00ITaHHS.
3axuCHI 3aX0/¥ 1010 BPSATYBaHHS PIYOK 1 MOPIB.
3axucTt aTMOC(EPHOTO MOBITPSI.
3/1aTHICTh IPUPOTHOTO CEPETOBUIIA 10 CAMOOUYHIIICHHS.
3HIKEHHS 3a0pyAHEHHS aTMOC(epH aBTOTPAHCIIOPTOM.
KomMriekcHe BUKOpPUCTaHHS PUPOJTHUX PECYPCIB.
Jlic — HaWBaXITUBIMIUN TPUPOTHUN pecypcC.
HeraTtuBHi HAaCTIIKK BUKOPUCTAHHS TIECTUIINTIB.
OnycTentoBaHHs: MPUYKUHU, PO3BUTOK, 3aMI00ITaHHS.
OxopoHa TBAPUHHOTO Ta POCIUHHOIO CBITY.
[IpobneMu Mmanux pidok, 3aco0u iX 30epeKEHHS.
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[IpoGnemu TemIoBoi, aTOMHOI 1 TIPOEHEPTEeTUKH, HUISIXU iX BUPIILICHHS.
PexynpTuBallis 3eMenb Ta palioHaIbHE BUKOPUCTaHHS TPYHTIB.

P03BUTOK €HEpreTUKY Ta HABKOJUIIHE MIPUPOIHE CEPETOBHUILIE.

Cnocobu TpumaHHs eHeprii. BUpoOHUIITBO Ta CIIOKUBAHHS €HEPrii y CBITI.
Cran BogHuX OaceiiHiB YKpaiHu.

CraH HaBKOJHUIIHBOIO PUPOAHOTO CEPENOBUILA Y KpaiHH.

Cy4acHuil cTaH rpyHTIB YKpaiHU Ta LUISIXU iX TOKPAILIEHHS.

Tennore 3a0pyaHeHHs Tiapocepu: JKepelia, HaCiIKH, 3amo0iraHHs.
VYpbanizailisi Ta HABKOJIHUIITHE CEPEIOBHUIIIE.

XiMiuHe 3a0py/THEHHS TPYHTIB.

[IIymoBe Ta BiOparliiine 3a0pyAHEHHS TOBKLLISI, 00pOTHOA 3 UM SIBUILIEM.
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MIHICTEPCTBO OCBITH 1 HAYKH YKPATHA
HAHNIOHAJIBHUU ABIAIIIMHUU YHIBEPCUTET

DaKyabTET eKOJOrIYHOI 0e3neKHu, IHKeHepil Ta TeXHOI0r il
KA®EJIPA EKOJIOI'TI

3ATBEP/KYIO
3aBigyBau Kadeapu eKoaorii

Hynap T.B.

«29» tpaBus 2023 p.

HEPEJIIK IIMTAHDB JJISA HIAI'OTOBKU 10 EK3AMEHY

3 muctumuiigd «3ATAJIBHA EKOJIOI'ISI TA HEOEKOJIOTI' IS »

OcsitHbo-TIpoeciiina mporpama:  «EKoiOris Ta 0XOpOHA HABKOJIHUIIIHBOTO
CepeoBHUIIIaY
["any3b 3HaHb: 10  «IIpuponHudi HAyKH»
CreniajpHICTh: 101 «Exomorig
Po3pobOuuk:

Pagomcbka M.M., K.T.H., JIOIL.,
JIOLIEHT KadeapH eKOJIOTil
Marseesa 1.B., A.T.H., pod.,
npodecop kabheapu eKoJIOrii
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1. Ski HaliBaXJIMBIIII rany3i ekoynorii? Skl mpeAMeTH BOHU BUBYAIOTh?
2. TlosICHITH CYTHICTH O10TMYHMX eKoJoriyHuX (paktopi. HaBenirs npukinagu. Ska
iX posb?

w

Ha3BiTh 1 OSICHITH BIIACTUBOCTI T4 OCOOJIMBOCTI MOMYJISIIII.

B

[TosICHITh CYTHICTh @aHTPOIIOT€HHUX €KOJIOTTYHMX (akTopiB. HaBeaiTs npukiagu.
Ska iX poisb?

JlaiiTe BU3HaUeHHS €KOJIOr1i ik HaykH. SKi ii 3aBganHHs?

[TosICHITh CyTHICTh KPUBUX BUKMBAHHS Ta OXapaKTEPU3YHTE X BUJIH.

Ha3Bith piBHI Opranizalii ;KUTTs, K1 BUBUAE €KOJIOTIs. SIKa iX poib y mpupoi?

© N o o

[Ilo Take ekonoriyHi Qakropu? fka iX poiab y (POpMyBaHHI EKOCHCTEM 1

61o11eHO3Y?

9. IIlo Take HacenenHsa? Ska iioro cTpykTypa?

10.1IIo Take ekocuctema? SIKi OCHOBHI BIIACTUBOCT1 €KOCUCTEM?

11. ki Tunu 6ios0oTiuHUX 3B’ A3K1B BU 3HaeTe? [I0SCHITH iX CyTh.

12.OnumniTe nporec yTBOPEHHs KUCIOTHUX TOMIIB. SKi iX HACHiAKK?

13. Axmit cknag 6iocdepu? [oscHITE B3aEMOI110 MK pI3HUMU cepamu.

14.TlosicHIT, CYTHICTh TIOHSATH «EKOJOTIYHA TOJICPAHTHICTH» Ta «EKOJOT14HA
BaJICHTHICThY». SIK Ha3WMBaIOTh PI3HI OPTraHI3MHU B 3aJIE€KHOCTI BiJl €KOJOTTUHOL
TOJICPAHTHOCT1 Ta €KOJIOTTYHO1 BaJICHTHOCTI?

15.TTosicHITh CyTh 3aK0HY (pyHKIIIOHYBaHHS npupoau Yipaca .

16.51xi MeTOIM BUKOPUCTOBYE €KOJIOT1sI? SIKi OCHOBHI 3aB/IaHHS €KOJIOT1i?

17.11lo Take aganTaris? Ski #oro ocHOBHi Gpopmmu?

18.OnumriTe poliiec pyHHYBaHHS 030HOBOTO mIapy. Ski ii Hacaigku?

19.JlaiiTe BU3HAYCHHS Ta MOSCHITH B3a€MO3B’ 130K ITOHATH «CKOCHCTEMay, « 010TOI»,
«0101IEHO3) 1 « OI0TEOIEHO3 ».

20.ITosicHITH CYTHICTH a010TMYHUX eKoNoTidyHuX (pakropiB. HaBeniTe mpuknagu. Ska
iX posb?

21.OnumniTe mporec Tio0anbHOI 3MIHM KiaiMary. SIKi YMHHUKH BH3HAYalOTh IICH
nporiec?

22.1llo take Tpodiunmii naHmor? Sk AUQPEPEHIIIOITHCS OpraHi3MH 3a PIBHEM Y
TpodiuHOMY JIaHITI031?

23.111o take GiopuTm? SIKi iX Buam B 3HaeTe? SIKa iX posib y npupoi?

24.T1osICHITH CYTHICTh CTPYKTYPH HACEIICHHS.

25.111o Take aBTOCKOJIOTIs ? SIKi OCHOBHI 3aB/IaHHS Ta MUTAHHSA aBTOSKOJIOT1i ?

26.1TosicHITH CyTh 3aKOHY 010JI0T19HOT CTIHKOCTI.
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27 .1losicHITh (haKTOpH, IO BIUIMBAIOTh HA IHTEHCUBHICTH CIOYKMBAHHS MPUPOJHUX
pecypcis.

28.111o Take neMmekomorisa? Ski OCHOBHI 3aBJaHHS Ta MUTAHHS aBTOSKOJIOT1i?

29.1105CHITh CYTHICTh ONITUMAJIBHUX 1 KpUTUYHUX YMOB.

30.0OnuiiTh OCHOBHI 3arpo3u 010p13HOMAHITTIO.

31.100o Take cuHekoorisa? SIki OCHOBHI 3aBJaHHS Ta IMUTAHHSI CHHEKOJIOT1i?

32.IlosicHiTh cyTh 3akony llendopaa.

33.11o Take exkomnoriuna Hima? [1osICHITE CYyTh LILOT'O MOHSATTS.

34.TlosicHITh CyTh 3aKOHY MiHIMYyMY Jli0ixa.

35.4ka posib MPOAYIIEHTIB, KOHCYMEHTIB 1 PeIYLIEHTIB Y MPpUPOIi?

36.11lo Take npaBoHacTynmHuuTBO? fKki Horo BuaM BU 3Haere? Slka iX poib y
npupoi?

37.51k1 pe3ynbTaTu Ta 0OMekeHHs 3acTocyBaHHs 3akoHiB [llendopaa ta Jlidixa.

38. 4k exomnoriyHi (pakTOpHU BIUIUBAIOTH HA JIIOJUHY?

39.3. o take npaBoHacTynHULTBO? fKi Hioro eTanu?

40.TTosicHITh YNHHUKHU TOTIPIICHHS HABKOJIUIITHEOTO CEPEIOBHUIIIA.

41.11o Take MpaBOHACTYMHUIITBO? K1 NPpUYMHU I[HOTO?

42.Tlosicuith GyHKIIiT atMochepu. SKi rimodanbHi HETaTUBHI 3MIHU B Hiil?

43.TlosiIcCHITh TIOHATTS EKOJIOTIYHOTO Cliay Ta OioeMHOCTi . SIK mMOB'SI3aHi MiXK
co0oro0?

44 TlosICHITH CYTHICTh 1 TPUYMHU €po3ii, yIIUTbHEHHS Ta 3a00JI09yBaHHS IPYHTIB .

45.3. Ha3BiTh OCHOBHI €KOJIOT14H1 Ipo0aeMu moBiTps. [10SCHITH TX TOXOIKEHHS.

46.0mnumIiTh mporec yrBopeHHs cMmory. Ski ix Hacaiaku?

47.T1osICHITH CYTHICTB 1 TPUYMHU 3aCOJICHHS , IMJIKUCICHHS Ta aJIKUTyBaHHS IPYHTIB.

48.]JlaiiTe BU3HAUCHHS €KOJIOT1i Ta OXapaKTepU3yhTe i1 3aBIaHHS.

49.111o Take 3a0pynHeHHs? SIKi OCHOBHI JiKepesa 3a0pyAHEHHS MTOBITPsI?

50.TTosicHITh CYTHICTD 1 TPUYUHU JeTyMiiKaiii rpyHTIB 1 OMyCTEIOBaHHS.

51.V4BiTh Ta OMUIIITH CTPYKTYPY €KOCHCTEMH. SIKi MPUPOJIHI MPOIIECH BIUIMHYJIN Ha
iX BUHUKHEHHS ?

52.Ha3BiTh BUIU Ta JKepera 3a0pyAHEHHS TPYHTIB.

53. [latiTe Bu3HaueHHs BinxoxiB. [IpencrtaButu knacudikaiiro BigXo/IiB.

54.0OmumiiTe Mporec BUCHAKEHHS BOJAHHUX pecypciB. SKi pymriiiHi (HakTopu IOTO
nporecy?
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INTRODUCTION

Course Training Program (CTP) of the subject "General Ecology and Neoecology" is developed
on the basis of "Methodical instructions for the development and design of the Course Training
Program for the subject”, enacted by the order as of 29.04.2021 Ne 249/od and corresponding
normative documents

1. EXPLANATORY NOTES

1.1. Place, objectives, tasks of the subject.

The place of the subject in the system of professional training. The subject "General Ecology
and Neoecology" is both theoretical and applied basis of knowledge and skills, which professional
environmentalist must have.

The aim of teaching the discipline is to provide students with theoretical and practical
knowledge about the interaction of living organisms, populations and groups of higher ranks between
themselves and the environment; features of functioning of ecosystems of various hierarchical ranks
under the influence of natural and anthropogenic factors, environmental bases of balanced nature
management; ecological worldview.

The tasks of the subject are:

— obtaining general ecological knowledge of the basic principles of relationships between
organisms, populations and groups with the environment;

— study of the structure of modern ecology and its main components;

— determination of the mechanisms of action of chemicals, physical and biological aspects on
the life and activity of organisms;

— assessment of the negative consequences of anthropogenic impact on the state of atmospheric
air, natural waters, soil cover, geological environment and biocenoses;

— formation of skills to find the right solutions to the balanced coexistence of man and nature.

1.2. Learning outcomes the subject makes it possible to achieve:

- understand the basic concepts, theoretical and practical problems in the field of natural
sciences, which are necessary for analysis and decision-making in the field of ecology, environmental
protection and optimal use of nature;

- use the management principles on which the environmental safety system is based;

- be able to form effective communication strategies in order to convey ideas, problems,
solutions and personal experience in the field of ecology;

- demonstrate skills in implementing environmental measures and projects.

1.3. Competences the subject makes it possible to acquire:

- Knowledge and understanding of the subject area and professional activity.

- Ability to communicate with representatives of other professional groups of different levels
(with experts from other fields of economic activity);

- Knowledge and understanding of the theoretical foundations of ecology, environmental
protection and sustainable use of nature;

- Ability to critically comprehend the basic theories, methods and principles of natural sciences;

- Ability to conduct environmental monitoring and assess the current state of the environment.

- Ability to adapt and act in a new situation;

- Ability to realize their rights and responsibilities as a member of society, to realize the values
of civil (free democratic) society and the need for its sustainable development, the rule of law, human
and civil rights and freedoms in Ukraine;

— Knowledge and understanding of the theoretical foundations of ecology, environmental
protection and sustainable use of nature;
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— Ability to critically comprehend the basic theories, methods and principles of natural sciences.

1.4. Interdisciplinary connections.

The subject General Ecology and Neoecology” is based on knowledge of the following
disciplines: "Introduction to the Major"”, "Biology", "Meteorology and Climatology" and is the basis
for the study of further disciplines: "Environmental Monitoring”, "Environmental Safety",
"Technoecology”, "Urban Ecology".

2. COURSE TRAINING PROGRAM ON THE SUBJECT

2.1. The subject content

The educational material of the subject is structured on a modular principle and consists of two
educational modules, namely Module 1 "Principles of General Ecology"” and Module 2 "Principles
of Neoecology"”, each of which is a logically complete, relatively independent, integral part of the
subject, the mastering of which involves a modular test and analysis of its results.

A separate third module is a term paper, which is performed in the 3rd semester, in accordance
with the approved methodological recommendations. Its purpose is to consolidate and deepen the
theoretical and practical knowledge and skills acquired by the student in the process of mastering the
educational material of the discipline, in particular the understanding of environmental problems of
today and the role of man in their emergence.

2.2. Modular structuring and integrated requirements for each module

Module Ne 1 “Principles of General Ecology”

Integrated requirements of module Nel - a student shall master the principles of interaction
of living organisms with biotic and biotic environmental factors, structure, patterns of formation,
development and self-regulation of ecosystems at different levels; be able to identify possible causes
and consequences of ecosystem imbalances.

Topic 1. Fundamentals and characteristics of general ecology

Formation and conceptual and terminological apparatus, object, subject, tasks, research
methods and forecasting methods in modern ecology (expert assessment, extrapolation,
modeling). Structural subdivisions of modern ecology. The main stages of development of
environmental science and the Ukrainian ecological school. Fundamentals of systems analysis.
Hierarchy of systems. Levels of organization of biosystems ("biological spectrum™ by E. Odum,
1986). Overview of environmental laws, rules, principles.

Topic 2. The main provisions of autecology.

Definition of "environment™ and types of environments. The law of unity of organism and
environment (VI Vernadsky). Environmental factors, conditions, resources. Classification of
environmental factors. Abiotic environmental factors. Biotic environmental factors.
Anthropogenic environmental factors and their impact on abiogenic and biogenic natural
components. Adaptation to the action of factors. Energy, material and information adaptation.
Liebig's law of minimum, Shelford's law of tolerance, Mitcher-Rlich-Baule's law of combined
action of factors, Gauss's law of competitive exclusion. The concept of "ecological niche" as a
central subject of study of ecology. The rule of mandatory filling of an ecological niche. The
structure of the ecological niche and the parameters of the ecological niche (width, degree of
overlap).

Topic 3. The main provisions of democology.

The concept of "population”. Population inequality. Population hierarchy. Static parameters
of the population: number, density, biomass, age, sex, ecological and genetic structure. Dynamic
parameters of the population: birth rate, mortality, types of growth and productivity. The main
types of biotic interactions between populations in groups and biocenoses. The concept of
coevolution. Population reaction to anthropogenic pressure. Applied aspects of population
ecology.



CMA HAY

CucreMa MEHEDKMENTY SIKOCTI udp
HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HABYAJIbHOT TUCIUIUTIHI
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 64 3 109

Topic 4. The main provisions of synecology.

Ecosystem as the main object of study in modern ecology. Properties of the biocenosis and
biotop - the main components of the ecosystem. Definition and classification of biocenoses.
Criteria for classification of biocenoses and their properties. Regularities of spatial arrangement
of biocenoses. Principles of biocenoses functioning. Trophic, paratrophic and competitive
structures of the biocenosis. Dynamics of biocenoses. Ecological successions. The concept of
climax community. Comparative characteristics of the concepts "ecosystem" and "biogeocenosis”.

Topic 5. Features of energy transformation and cycle of substances in ecosystems.

Features of the structure and dynamics of ecosystems. Indicators of dynamic equilibrium of
ecosystems. Features of the cycle of substances in ecosystems (biogeochemical cycles of basic
nutrients and their anthropogenic component). General scheme of energy transformation in
ecosystems (ecological entropy, rules of 10% and 1%, etc.). The concept of ecological pyramids
and their types (population, biomass, energy). Principles of ecosystem classification; biome and
energy classification of ecosystems by E. Odum (1986). Examples of natural, semi-natural and
artificial ecosystems. Brief description of the main natural ecosystems of Ukraine.

Topic 6. The main provisions of biospherology.

Modern ideas about the biosphere. The structure and dynamics of the biosphere. Living
matter and its role in the biosphere. Evolution of the biosphere. Ecosystem theory of biosphere
evolution: coherent and incoherent evolution. The main biosphere crises, their causes and
consequences. The current stage of development of the biosphere; the problem of transformation
of the biosphere into the noosphere. Formation of the social sphere as a planetary subsystem.
Anthropogenic pressure as the main cause of modern biosphere degradation. Indicators of the
violation of the stability of the biosphere.

Topic 7. The essence and significance of biodiversity in nature

The concept and types of biodiversity, its significance for nature and man. Methods of
biodiversity assessment. Changing levels of biodiversity throughout geological history:
explosions and extinctions. The concept of ecosystem services. The role of biodiversity in the
formation and provision of ecosystem services.

Module 2 “Principles of Neoecology”

Integrated requirements of module Ne2 - a student shall know the global and regional
environmental problems of today, due to human activities in terms of the main components of the
environment, and be able to propose a set of measures aimed at preventing and limiting the negative
effects of anthropogenic pressure.

Topic 1. Principles of neoecology.

Basic provisions of neoecology (megaecology). The concept of a new ecology or
"neoecology” (V.Y. Nekos), or "megaecology” (M.F. Reimers). Basic ideas about anthropogenic
impact on the biosphere and its components. Changes in natural ecosystems under the influence
of processes of technogenesis.

Topic 2. Features of natural and anthropogenic pollution.

Features of natural and anthropogenic environmental pollution. Definition of "pollution™.
Physical, chemical and biological pollution of the environment. Concept of “pollutant”,
“contaminant”. Causes and negative effects of radioactive contamination of the environment.
Environmental component of the problem of production and consumption waste management.

Topic 3. The main environmental problems of the atmosphere

Factors of atmospheric quality violation (types and sources of influence on the atmosphere,
transformation of pollutants in the atmosphere, criteria of sanitary and hygienic assessment of air
quality, the main negative consequences of atmospheric pollution; the main directions of
atmospheric protection). Functional disorders of the atmosphere: global climate change, acid rain,
ozone depletion, smog, global atmospheric dimming, aerosol pollution.
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Topic 4. The main environmental problems of the hydrosphere

Natural waters and characteristics of their quality. The main reasons for the degradation of
natural water quality, the principles of assessing the ecological status of water bodies. Negative
consequences of natural water pollution and their protection. Water use. Wastewater, their types
and general principles of wastewater treatment. Pollution of the oceans.

Topic 5. The main problems of the pedosphere and lithosphere

Delimitation of natural formations - soil and rocks. Formation and role of soils in the
biosphere. The main causes and forms of soil degradation, the problem of chemical and
radionuclide soil contamination. The problem of desertification. General ideas about the
geological environment, ecological functions of the geological environment, the impact of the
geological environment on the state of biota and human health. Violation of the integrity of the
geological environment due to human activities.

Topic 6. The main directions of environmental protection.

The main directions of protection of atmospheric air, surface waters, soils, from intensive
anthropogenic pressure. Anthropogenic impact on biocenoses and the problem of biodiversity
conservation.

Topic 7. The main provisions of optimal nature management.

Ecological and environmental component of nature management. Principles of optimal
nature management. Comparative characteristics of the concepts "ecosystem™ and "natural
system”. Natural resource and ecological and economic potential. Natural resources and
conditions. Principles of classification of natural resources. Current state and problems of natural
resources exploitation (energy, gas-atmospheric, water, soil-geological, biological, complex
resource group). Basic laws, rules and principles of optimal nature management. Features of
natural systems management. The main environmental problems of the regions of Ukraine

Module 3 "Term Paper™

Term Paper is performed in the third semester, in accordance with the approved guidelines,
in order to consolidate and deepen theoretical and practical knowledge and skills acquired in the
process of mastering the material used in the study of the whole complex of professional training
of a specialist in the field of environmental protection.

The specific purpose of the term paper is to analyze the causes of a certain destructive
phenomenon / process in the environment, perform comparative analysis of its consequences,
study the manifestations of this phenomenon / process in Ukraine and develop recommendations
and control measures.

2.3. Training schedule of the subject

Academic hours

Practica| Lab Self-
| classes| works | study
1 2 3 4 5 6 7
Module 1 "Principles of General Ecology"*

3" semester

The name of the topic

Ne (thematic section) Total | Lectures

11 Fundamentals and characteristics of 8 5 5 i 4
general ecology

12 The principles of autecology. 12 5 g 9 4

1.3 | The principles of democology. 10 2 2 2 4

1.4 | The principles of synecology. 10 2 2 2 4

15 Features of energy t_ransformatlon and 10 5 5 9 4
cycle of substances in ecosystems.
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1.6 | The principles of biospherology. 8 2 2 - 4
17 T_he essence _and significance of 8 5 5 i 4
biodiversity in nature
1.8 | Module test 1 4 2 - 2
Total for Module 1 70 16 16 8 30
Module 2 ""Principles of neoecology"'
2.1 | Principles of neoecology. 8 2 2 - 4
29 Featur_es of natural and anthropogenic 8 5 5 i 4
pollution.
23 The main environmental problems of the 14 2 2 5 4
atmosphere. 2 2
24 The main environmental problems of the 12 5 2 5 4
hydrosphere. 2
25 'I_'he main problems of the pedosphere and 10 5 5 9 4
lithosphere.
26 The main directions of environmental 10 5 5 5 4
protection.
27 The principles of optimal nature 9 9 9 1 4
management.
2.8 | Module test 2 9 2 - - 7
Total for Module 2 80 18 18 9 35
Module 2 ""Term Paper™
3.1 | Term Paper 30 - - - 30
Total for Module 3 30 - - - 30
Total for the subject 180 34 34 17 95

2.4. Term Paper

The topics of the Term Paper are related to the analysis of the causes and development of
environmental problems of different levels with the formation of measures to eliminate or mitigate the
preconditions for the emergence of these problems. Topics of Term Paper are individual and approved
by the head of the Term Paper after discussion. Tasks and instructions for the Term Paper are
developed by the lead teacher and approved by the minutes of the graduation department, brought to
the notice of the student individually and performed in accordance with the guidelines.

2.5. Questions List for Examination

The list of questions and the content of tasks for preparation for the exam are developed by a
leading teacher of the department in accordance with the coarse training program, approved at the
meeting of the department and communicated to the students.

3. BASIC CONCEPTS OF GUIDANCE ON THE SUBJECT

3.1. Teaching methods

The following teaching methods are used in the study of the discipline: explanatory-illustrative
method; method of problem statement; reproductive method; research method.

3.2. List of references (basic and additional)

Basic literature

3.2.1. Begon, M., Townsend C.R., Harper J.L. Ecology : from individuals to ecosystems. —
Oxford: Blackwell Publishing, 2006. — 759 p.
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3.2.2.Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole,
Cengage Learning, 2009. — 383 p.

3.2.3. Zehnder, C., Manoylov K., Mutiti S., Mutiti C., VandeVoort A., Bennett D. Introduction
to Environmental Science. Biological Sciences Open Textbooks, 2018. — 160 p.
https://oer.galileo.usg.edu/biology-textbooks/4

3.2.4. Withgott J. Environmental Science. — Pearson, 2013. — 685 p.

3.2.5. 3aranpHa exojoris: HaBd. nocib. / [LM. ®@panuyk, C.M. Mamkn, M.M. Pagomceka, €.0.
boscynosebkmil. — K.: HAY, 2015. — 232 c.

3.2.6. binsscekuii [.O., @ypayit P.C., Kocrikos [.LFO. OcHoBHU ekonoriyaux 3HaHb: [linpydanuk. —
K.: JIn6ige, 2010. — 320 c.

3.2.7. Kyuepssuit B.I1. Exonoris. — JIbBiB: Cait, 2010. — 500 c.

3.2.8. Jlxurupeit B.C. Exosorii Ta 0XopoHa HaBKOJHMIIHBOTO MPUPOTHOTO CEPEIOBHUIIA:
Hapuaneuauii nocionuk — K.: T-Bo “Suannsg”, KOO, 2012. — 203 c.

3.2.9. TImobGamuzamuss u Oe3omacHOCTh paszputus: Monorpadus / O.I. bemopyc, M.O.
lonuapenko, B.A. 3nenxo u ap. — K., 2012. — 789 c.

Additional literature

3.2.10. bposaiit B.M., I'aita O.0. Exonoriyni npobinemu Ykpainu (mpoOiemu HooreHiku): Hasuy.
nocioruk — K.: HITY, 2010. — 110c.

3.2.11. bingscekuit I'.O., byruenko JI.I., HaBpoupkuit B.M. OcHoBHu ekojorii: Teopis Ta
npaktukym: HaBuanenuii mocionuk. — K.: Jliopa, 2012. — 352 c.

3.2.12. 3anonbchkuit A.K., Camok A.l. OcnoBu exosorii: [Tigpyunuk / 3a pea. K.M. Cutauka. —
K.: Buma mkoia, 2011. — 358 c.

3.2.13. bynmaroB M.O., Manees K.C., 3aropoantok B.I1., Cononbko JI.A. ®inocodis Hoochepu:
dbinocodcrkuii 3MicT 1 cydacHui cmuca geHomena Hoochepu: Monorpadis. — K.: HaykoBa gymka,
1995. -152 c.

3.2.14. T'ony6 A. A., CtpykoBa E. b. DxoHomuka npupoaasix pecypcoB. — M.: Acmekt Ipecc,
2011.-319c.

3.2.15. BoponuoB A.Il. PannonaneHoe npupoaonosibzoBanue. — M.: Oxkmoc, 2020. — 304 c.

3.2.16. Kionu [.B. MenemxMeHT oprasizailii mpupoI00XOpOHHOT AISUTPHOCTI: HaBY. MOCI0. —
UYepmnisii: Pyra, 2014. — 104 c.

3.3. Information resources on the Internet

3.3.1. https://er.nau.edu.ua’/handle/NAU/29775

3.3.2. https://er.nau.edu.ua/handle/NAU/29777

3.3.3. https://er.nau.edu.ua/handle/NAU/30645

3.3.4. https://er.nau.edu.ua/handle/NAU/27585
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4. RATING SYSTEM OF KNOWLEDGE AND SKILLS ASSESSMENT

4.1. Assessment of certain types of academic work performed by the student is carried out in

points in accordance with table 4.1.

Table 4.1
Type of Academic Work Maximum _ Maximum
Grade Type of Academic Work Grade
Values Values

3" semester

Module 1 ""Principles of General

Module 1 *"Basic issues of neoecology**

Ecology"
Carrying out and defending the 12 Carrying out and defending the 20
practical works (total) practical works (total)
Carrying out and defending the 8 Carrying out and defending the 10
lab works (total) lab works (total)
The minimal requirement to take 12 The minimal requirement to 15
the Module test 1, not less take the Module test 2, not less
Module Test 1 15 Module Test 2 15
Total for the Module 1 35 Total for the Module 2 45
Total for the Module 1 and 2 80
Semester Examination 20
Total for the subject 100

Module 3 ""Term Paper™

Type of Academic Work Maximum Grade Values
Manuscript Term paper 50
Defense of the Term Paper 50
Total 100

The credit rating is determined on a national scale) based on the results of all types of educational

activities during the semester

4.2. The kind of academic work, performed by a student, has been passed, if a student got positive

grade (Appendix 3).

4.3. The grades a student has been given for the different kinds of academic work the summed up

and the result constituting a Current Module Grade is entered into the Module Grade Register.
4.4, The Semester Module Grade and the examination grade are summed up and recalculated
according to the National system and ECTS (Appendix 5).
4.5. The Total Semester Grade is entered into a student’s record book, for example: 92/Ex/A,
87/Good/B, 79/Good/C, 68/Sat/D, 65/Sat./E, etc.
4.6. The Total Subject Grade corresponds to the Total Semester Grade. The Total Subject Grade

is entered in the Diploma Supplement.
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Lecture Ne 1
Title: Fundamentals and characteristics of general ecology

Lecture Plan:
1. Formation and conceptual and terminological apparatus, object, subject, tasks, research methods

and forecasting methods in modern ecology.
Structural subdivisions of modern ecology.
The main stages of development of environmental science and the Ukrainian ecological school.
Fundamentals of systems analysis. Levels of organization of biosystems.
Overview of environmental laws, rules, principles.

ok~ own

References:

1. Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole, Cengage
Learning, 2009. — 383 p.

2. Zehnder, C., et al. Introduction to Environmental Science. Biological Sciences Open
Textbooks, 2018. — 160 p. https://oer.galileo.usg.edu/biology-textbooks/4

Content of lecture

Ecology deals with organisms, populations, communities, ecosystems and the biosphere. The
place of living is the organism's environment. Hence, ecology is sometimes, called as environmental
biology. In general, ecology is recognized as one of the natural sciences.

It is considered to be a science concerned with the nature and the interrelations of living world.
The term ecology has been derived from the Greek word "oikos" meaning 'habitation’ or 'house' or
'living place'.

The science of Ecology involves:

* The study of the relation of organisms or a group of organisms to their environment an the
effects of the environment on them — General ecology

* The study of a human and his environment and effects of human activity on the environment —
Neoecology

Environmental science is an interdisciplinary academic field that integrates physical, biological
and information sciences (including ecology) to the study of the environment, and the solution of
environmental problems.

Methods

» The application of methods from other disciplines like Biology, Physics, Chemistry, Soil
Science, Climatology, Mineralogy, Geology, Geography, Hydrology, Limnology, to study living
process on the Earth.

« System approach to the analysis of environmental problems, because they almost always
include an interaction of physical, chemical, and biological processes.

« Special methods of ecological surveys.

Levels of life studied by ecology: Within the discipline of ecology, researchers work at five
broad levels, sometimes discretely and sometimes with overlap: organism, population, community,
ecosystem, and biosphere.

The Principles of Ecology

* Protection of species and species’ subdivisions will conserve genetic diversity.

 Maintaining habitat is fundamental to conserving species.
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» Large areas usually contain more species than smaller areas with similar habitat.

« All things are connected but the nature and strength of those connections vary.

» Disturbances shape the characteristics of populations, communities, and ecosystems.

» Climate influences terrestrial, freshwater and marine ecosystems.

Branching of Ecology

Ecology can also be classified on the basis of:

« the primary kinds of organism under study (e.g. animal ecology, plant ecology, insect ecology)

« the biomes principally studied (e.g. forest ecology, grassland ecology, desert ecology, benthic
ecology, marine ecology, urban ecology)

« the geographic or climatic area (e.g. arctic ecology, tropical ecology)

« the spatial scale under consideration (e.g. macroecology, landscape ecology)

« the philosophical approach (e.g. systems ecology which adopts a holistic approach)

« the methods used (e.g. molecular ecology)

The most typical division accepted for this course is into:

e Autecology or Organismal Ecology

e Demecology or Population Ecology

e Synecology or Community Ecology and Ecosystem Ecology

The most important conceptual laws of ecology were formulated by Barry Commoner

1. Everything is connected to everything else.

2. Everything must go somewhere.

3. Nature knows best.

4. There is no such thing as a free lunch.

The other important laws of Ecology deal with the regularities of natural processes, feedbacks in
natural systems, their balance and resilience. Many of these laws come from other sciences, like
biology, physics and chemistry, but they include valuable insights into nature functioning.
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Lecture Ne 2
Title: The main provisions of Autecology

Lecture Plan:
1. Introduction to Autecology.

2. Environmental factors, conditions, resources.
3. Classification of environmental factors.

4. Adaptation of organisms to their environment
5. The main laws of Autoecology.

References:

1. Begon, M., Townsend C.R., Harper J.L. Ecology : from individuals to ecosystems. — Oxford:
Blackwell Publishing, 2006. — 759 p.

2.Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole, Cengage
Learning, 2009. — 383 p.

Content of lecture

Autoecology is the scientific study of the interactions between an organism and its environment.
These interactions determine the comfort and survival potential of an organism.

Any element of environment, which is able to affect an organism is called environmental factor.
Classification of environmental factors

« by Pathway of influence (direct/indirect/conditional)

« by Nature of influence (physical/chemical/information/energy)

« by Origin (biotic/abiotic/anthropogenic)

« by Temporal characteristics (evolutional/historic/active)

« by Object of influence (individual/population/species)

« by Direction (vectoral/cyclic/random)

Abiotic Factors

—Space

—Physical and geophysical

—Chemical

—Climate and meteorological

—Hydrological

—Edaphic

—Orographic

Environmental factors affect the distribution and abundance of organisms
Biotic Factors

Biotic factors are interactions with other species.

They are divided into 4 groups by essence:

« topical

« trophic

» fabric

* phorical

And into 3 groups by resulted effects (positive/negative):
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* Neutralism

» Symbiosis

* Antibiosis

Anthropogenic Factors

Direct - direct human influence on the components of the ecosystem. This is picking berries,
mushrooms, cutting down trees, etc.

Indirect - human influence through an intermediate level. This is a change in groundwater level,
a change in temperature, radiation pollution, etc.

Conditional is the impact of biotic and abiotic factors, enhanced or weakened by human
exposure.

These could result in could be physical, mechanical, chemical and biological change of the
environment

Adaptation is the process by which a species becomes fitted to its environment.

The adaptive traits may be structural, behavioural or physiological

Types of adaptation

« Active — adaptation by regulation of living processes to the conditions of environment: plants
regulate their transpiration process to maintain stable level of water content in their bodies; body
temperature of birds and mammals is maintained at stable level

« Passive — living processes of organisms may follow the changes of environment conditions:
trees lose their leaves and animals hibernate in cold periods of the year;

» Avoiding — movement away and relocation to better places, when environment conditions
worsen — migration.

Biorhythm is repetitive biological processes. Some types of biological rhythms have been
described as biological clocks. They can range in frequency from microseconds to less than one
repetitive event per decade. The best studied rhythm is the circadian rhythm, a roughly 24-hour cycle
shown by physiological processes in all organisms. The circadian rhythm can further be broken down
into routine cycles during the 24-hour day.

Ecological tolerance and valence

The level of an organism ability to adapt to the changing factors of environment is different
among species and their representatives is called ecological tolerance. The range of fluctuation of a
single ecological factor, within which the life of a certain organism is possible, is called ecological
valence. Organisms with a wide range of tolerance for an ecological factor are called eurivalent
species, while organisms with a narrow range of tolerance for an ecological factor are called
stenovalent species. One single life factor at a minimum can exclude a certain species from a given
habitat, in spite of all other factors at optimum ranges. Organisms with wide valence by many factors
are called ubiquist.

Functional Laws of Autoecology
Shelford’s law of tolerance
Liebig's law
Law of Equivalence of Environmental Factors
Law of aggregate (joint) action of environmental factors
Law of optimality

e Bergmann’s rule, Allen’s rule, and Gloger's rule

Adaptation affects all aspects of the life of an organism. All adaptations help organisms survive
in their ecological niches. Ecological niche is determined by:

« habitat in which a species lives and geographic range;

« trophic position;

* behavior;

* resources it obtains for life.
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Lecture Ne 3

Title: The main provisions of democology

Lecture Plan:
The concept of "population”.

Dispersion and habitat

Parameters of populations

Life history of organisms

Applied aspects of population ecology

gk whE

References:

1. Begon, M., Townsend C.R., Harper J.L. Ecology : from individuals to ecosystems. — Oxford:
Blackwell Publishing, 2006. — 759 p.

2. Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole, Cengage
Learning, 2009. — 383 p.

Content of lecture

Population ecology is the study of populations in relation to environment, including
environmental influences on density and distribution, age structure, and population size.

A population is a group of individuals of a single species living in the same general area

Population attributes:

« Dispersion is the pattern of spacing among individuals within the boundaries of the population.

« Demography is the study of the vital statistics of a population and how they change over time.

« Structure of the population is the correlation between specific groups within a population.

Patterns of Dispersion depend on environmental and social factors and represent spacing of
individuals in a population:

e clumped

* uniform

* random.

A habitat is the type of natural environment in which a particular species of organism lives and
can find food, shelter, protection and mates for reproduction. It is characterized by both physical and
biological features:

- climate

- relief

- edaphic conditions

- biotic conditions

- nutrition base

Depending on the size of the area and the nature of the distribution, cosmopolitans and endemics
are distinguished.

Parameters of population:

» Static parameters of the population: number, density, biomass, age, sex, genetic structure.

» Dynamic parameters of the population: birth rate, mortality, types of growth and productivity.

The demography of populations: Number of individuals, Density, Death rate, Birth rate

Minimum viable population (MVP) is a lower bound on the population of a species, such that
it can survive in the wild.

Carrying capacity (K) is the maximum population size the environment can support.



. CMSAHAY
Cucrema MEHEIHKMEHTY SIKOCTI udp PIT10.02.03-01-2023
HABYAJIbHO-METO/IUMUHII KOMIUIEKC JOKYMeHTa e
HABYAJIBHOI JIUCIIUILTIHA
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 753109

A reproductive table, or fertility schedule, is an age-specific summary of the reproductive rates
in a population. It describes reproductive patterns of a population.

Life history of organisms comprises the traits that affect its schedule of reproduction and
survival:

—The age at which reproduction begins

—How often the organism reproduces

—How many offspring are produced during each reproductive cycle

Life history traits are evolutionary outcomes reflected in the development, physiology, and
behavior of an organism.

“Trade-offs” in Life Histories are important field of study n Ecology.

The Logistic Model is often used to predict changes in populations

Life Tables & Survivorship Curves

A life table is an age-specific summary of the survival pattern of a population.

It is best made by following the fate of a cohort, a group of individuals of the same age.

A survivorship curve is a graphic way of representing the data in a life table.

Survivorship curves can be classified into three general types:

—Type I: low death rates during early and middle life, then an increase among older age groups
—Type II: the death rate is constant over the organism’s life span

—Type 11 high death rates for the young, then a slower death rate for survivors

Applied aspects of population ecology
e Population Change and Population Density
e Territoriality
e Structure of population
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Lecture Ne 4
Title: The main provisions of synecology.

Lecture Plan:
1. Ecosystem structure.

2. Species with a Large Impact

Communities and ecotopes.

Transformation of Ecosystems. Ecological successions.
Overview of environmental laws, rules, principles.

ok w

References:

1. Begon, M., Townsend C.R., Harper J.L. Ecology : from individuals to ecosystems. — Oxford:
Blackwell Publishing, 2006. — 759 p.

2. Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole, Cengage
Learning, 2009. — 383 p.

Content of lecture

Ecosystem is a community of living organisms existing in conjunction with the nonliving
components of their environment (air, water, and mineral soil), interacting as a system. These biotic
and abiotic components are linked together through nutrient cycles and energy flows.

Formation of ecosystems is controlled both by external and internal factors.

Biogeographic factors affect ecosystem biodiversity.

The greater age of tropical environments may account for the greater species richness.

Area Effects: the species-area curve quantifies the idea that, all other factors being equal, a
larger geographic area has more species.

The total of a species’ use of biotic and abiotic resources is called the species’ ecological niche.

An ecological niche can also be thought of as an organism’s ecological role:

« it performs certain functions in trophic chains;

« it is in some way adapted to the environment;

« it occupies a certain space in biogeocenosis.

Character displacement is a tendency for characteristics / particular traits to be more divergent
in sympatric populations of two species than in allopatric populations of the same two species.

Species with a Large Impact are:

e Dominant species

e Keystone species

e Foundation species

A biological community or biocenosis is an assemblage of populations of various species living
close enough for potential interaction.

Structure of biocenosis can be considered from few perspectives

a) a species composition that reveals species of living organisms;

b) trophic, which shows the nature of food relationships between organisms of biocenosis;

c) spatial, showing the territorial location of plants, animals and microorganisms.

Species Diversity of a community is the variety of organisms that make up the community.

It has two components:

e Species richness is the total number of different species in the community.
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e Relative abundance is the proportion each species represents of the total individuals in the
community.

Trophic structure is the feeding relationships between organisms in a community. Trophic
Structure = a key factor in community dynamics

Food chains link trophic levels from producers to top carnivores.

A food web is a branching food chain with complex trophic interactions.

Species may play a role at more than one trophic level.

Food chains in a food web are usually only a few links long.

Spatial structure of community: in a particular habitat shared by several species, each of the
species is usually confined to its own microhabitat or spatial niche because two species in the same
general territory cannot usually occupy the same ecological niche for any significant length of time.

The key concepts are:

1. Scale

2. Spatial autocorrelation

3. Pattern,.

Transformation of Ecosystems: the interaction between species and their activity gradually
transform the environment conditions and this leads to transformation of the whole ecosystem. This is
called succession. Succession is the result of changes induced by the vegetation itself (change of soil
pH, nutrients content, etc.) or by any disturbance.

A disturbance is an event that changes a community, removes organisms from it, and alters
resource availability.

Ecological succession can be:

* Primary succession occurs where no soil exists when succession begins. Pioneer organisms,
such as lichen, are the foundation of the community and soil building.

« Secondary succession begins in an area where soil remains after a disturbance / disaster such
as fire or field abandonment.

Stages of succession:

e Pioneer stage — soil builders

e Grasses and shrubs

e Trees

e Climax Community

Key Terms

e resilience: the speed with which an ecosystem returns to its initial state after a disturbance

e equilibrium: the condition of a system in which competing influences are balanced, resulting in
no net change

eresistance: the tendency of a system to remain close to its equilibrium state, despite
disturbances

The Chiras’ Principles define the regularities of natural resources use in nature

Trophic cascades are regularities of species interaction, which work as ecosystem controllers
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Lecture Ne §
Title: Features of energy transformation and cycle of substances in ecosystems

Lecture Plan:
1. Structure and dynamics of ecosystems

2. Matter and energy flows.
3. Biogeochemicall cycles.
4. Trophic relations in ecosystems.

References:
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Blackwell Publishing, 2006. — 759 p.

2. Miller G. T. Jr., Spoolman S.E. Essentials of Ecology. — Belmont, US: Brooks/Cole, Cengage
Learning, 2009. — 383 p.

Content of lecture

Energy and other limiting factors control primary production in ecosystems

Primary production in an ecosystem is the amount of light energy converted to chemical
energy by autotrophs during a given time period. The extent of photosynthetic production sets the
spending limit for an ecosystem’s energy budget. The amount of solar radiation reaching the Earth’s
surface limits photosynthetic output of ecosystems. Only a small fraction of solar energy actually
strikes photosynthetic organisms, and even less is of a usable wavelength.

Total primary production is known as the ecosystem’s gross primary production = GPP

Net primary production = NPP is GPP minus energy used by primary producers for
respiration. Only NPP is available to consumers.

Tropical rain forests, estuaries, and coral reefs are among the most productive ecosystems per
unit area. Marine ecosystems are relatively unproductive per unit area, but contribute much to global
net primary production because of their volume.

Light and nutrients limit primary production in aquatic ecosystems.

In terrestrial ecosystems, temperature and moisture affect primary production on a large scale.

Energy transfer between trophic levels is typically only 10% efficient

Secondary production of an ecosystem is the amount of chemical energy in food converted to
new biomass during a given period of time.

Trophic efficiency is the percentage of production transferred from one trophic level to the next.

10% Law of Energy Transfer — only 10% of production is transferred to the next level

Trophic efficiency is multiplied over the length of a food chain.

Approximately 0.1% of chemical energy fixed by photosynthesis reaches a tertiary consumer.

A pyramid of net production represents the loss of energy with each transfer in a food chain.

Limits on Food Chain Length: Food chains in food webs are usually only a few links long.

Two hypotheses attempt to explain food chain length:

e The energetic hypothesis suggests that length is limited by inefficient energy transfer.
e The dynamic stability hypothesis proposes that long food chains are less stable than short ones.

Most data support the energetic hypothesis.
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Lecture Ne 6
Title: The main provisions of biospherology

Lecture Plan:
1. Modern ideas about the biosphere.
2. The structure and dynamics of the biosphere.
3. Evolution of the biosphere.

References:
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Textbooks, 2018. — 160 p.

Content of lecture

Biosphere is a part of the Earth's spheres (atmosphere, hydrosphere, lithosphere), which is
inhabited by living beings and is actively transformed by them.

The structure of biosphere includes:

« living substance formed by totality of organisms;

* biogenic substance that is created and transformed in the process of vital functions of
organisms (atmospheric gases, coal, oil, shale, limestone, etc.);

 mineral substance which is formed without the participation of living organisms (products of
tectonic activity, meteorites);

« organic-mineral substance, which is a joint product of vital functions of organisms and
abiogenic processes (soil);

» radioactive material;

« space material and scattered atoms.

Biomass is only about 0,01% of the Earth's crust, but plays a leading role in biogeochemical
processes. Functions of organisms in biosphere

» Transform energy

« Maintain gas content of the atmosphere

* Relocate elements from physical environment

« Break down organic matter into inorganic

Biogeochemical Cycles provide the connections between all components of the biosphere

In studying cycling of water, carbon, nitrogen, and phosphorus, ecologists focus on four factors:

—Each chemical’s biological importance

—Forms in which each chemical is available or used by organisms

—Major reservoirs for each chemical

—Key processes driving movement of each chemical through its cycle.

Biosphere as “a closed, circular system, in which there is no such thing as ‘waste’; everything
that is produced in one part of the cycle ‘goes somewhere’ and is used in a later step.”

The extent of the biosphere can be measured based on natural presence of life at maximal
altitude in the atmosphere and depth of ocean and land. But they are extended due to human activity:
space activity and interventions in geological structures on land and ocean bottom.

Age of the biosphere is constantly revised towards increasing and is now considered to be 4 bin.
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Lecture Ne 7
Title: The essence and significance of biodiversity in nature

Lecture Plan:
The concept and types of biodiversity.

Distribution of biodiversity throughout time and space

Threats to boidiversity

The concept of ecosystem services.

The role of biodiversity in the formation and provision of ecosystem services.
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Content of lecture

Biodiversity is the variety and variability of life on Earth. Biodiversity is typically a measure of
variation at the genetic, species, and ecosystem level. "Biodiversity" is most commonly used to replace
the more clearly defined and long established terms, species diversity and species richness.

Species diversity is the number of different species that are represented in a given community (a
dataset).

Species richness is the number of different species represented in an ecological community,
landscape or region. Species richness is simply a count of species, and it does not take into account the
abundances of the species or their relative abundance distributions.

Species evenness refers to how close in numbers each species in an environment is.

Abundance is the relative representation of a species in a particular ecosystem. It is usually
measured as the number of individuals found per sample.

Levels of biodiversity: taxonomic, morphological, functional, ecological diversity.

Biodiversity is not evenly distributed, rather it varies greatly across the globe as well as within
regions. Among other factors, the diversity of all living things (biota) depends on:

* temperature,

* precipitation,

« altitude,

* soils,

* geography and the presence of other species.

Diversity consistently measures higher in the tropics and in other localized regions called
biodiversity hotspots and lower in polar regions generally.

Terrestrial biodiversity is thought to be up to 25 times greater than ocean biodiversity.

Dramatic rise in diversity is called biodiversity explosion and periodic, massive losses of
diversity classified as mass extinction events.

The Holocene extinction is an ongoing extinction event of species during the present Holocene
epoch (with the more recent time sometimes called Anthropocene) as a result of human activity.



CMA HAY

CucreMa MEHEDKMENTY SIKOCTI udp
HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HABYAJIbHOT TUCIUIUTIHI
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 813109

Threats to Biodiversity
e Habitat destruction
Introduced species
Pollution
Population
Overexploitation
Additionally, climate change and its effects can be named.
Methods of biodiversity conservation:
e The small-population approach
e The declining-population approach

Species diversity brings humans practical benefits and loss of species outcomes with a range of
problems, including loss of many valuable ecosystem services

Ecosystem services are contributions of ecosystem structure and function (in combination with
other inputs) to human well-being.

By essence ecosystem services are grouped into four broad categories:

* provisioning, such as the production of food and water;

» regulating, such as the control of climate and disease;

* supporting, such as nutrient cycles and oxygen production;

« and cultural, such as spiritual and recreational benefits.

The capacity of an ecosystem to supply ecosystem services depends on the state of its structure,
processes and functions determined by interactions with socio-economic systems.

A driver is any natural or human-induced factor that directly or indirectly causes a change in
ecosystem.

There are questions regarding the environmental and economic values of ecosystem services.
Some people may be unaware of the environment in general and humanity's interrelatedness with the
natural environment, which may cause misconceptions. Although environmental awareness is rapidly
improving in our contemporary world, ecosystem capital and its flow are still poorly understood,
threats continue to impose, and we suffer from the so-called ‘tragedy of the commons.
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Lecture Ne 8
Title: Principles of neoecology

Lecture Plan:
1. Basic provisions of neoecology

2. Basic ideas about anthropogenic impact on the biosphere and its components.
3. Changes in natural ecosystems under the influence of processes of technogenesis.

References:
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Environmental Science. Biological Sciences Open Textbooks, 2018. — 160 p.
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Content of lecture

Modern ecology — neoecology — is noticeably different from that at the beginning of its formulation as
a science:

» has expanded its subject to the boundaries of biosystems and biological science,

» has become a cycle of knowledge,

» has established strong connections with geography, geology, chemistry, physics, sociology,

cultural theory, economics and anthropology,

* has become an element of world view formation,

 deals with issues crucial for humans survival.

Neoecology is a complex of sciences that study the development, functioning and forecasting of
the development of the anthroposphere, develop the principles and methods of managing relationships
in the "nature-society"” system with the aim of harmonizing them and ensuring safe environment.

Anthroposphere - the part of the biosphere that is used and modified by man.

Anthropogenic impact is the direct and indirect impact of humanity on the environment and its
components as a result of economic activity.

Anthropogenic load is a set of direct and indirect effects of human activity on the environment
in a certain area.

Technogenesis in a broad sense is a set of engineering-geological, geomorphological and
geochemical processes in the Earth's crust, related to human production activities. In a narrower way,
Technogenesis is the change of landscapes acts directly or indirectly on the active factors: mining
developments, industrial, energy, agricultural enterprises, hydraulic structures, economic use of
forests, etc.

The influence of man on the natural development of geomorphological processes can be direct
(change in the location of rocks, their transportation, deposition, processing, formation of bulk and
sculptural forms, etc.) and indirect (man is the cause of a change in the speed of geomorphological
processes or the appearance of new processes).

According to the direction of activity,anthropogenic impact is divided into industrial,
agricultural, exploitation of mineral deposits, construction of various structures, defense, etc.

Direct technogenic impact on the natural environment is created by economic objects and
systems during seasonal contact with nature in the process of nature use or dumping in its waste.
Indirect is implemented through the influence of changed components and processes of the
environment on adjacent ones.

The anthroposphere is that part of the environment that is made or modified by humans for use in
human activities and human habitats. It is one of the Earth's spheres.
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The contemporary concept of the technosphere was first proposed to denote components the
manmade objects and structures and there interactions with humans as opposed to natural environment
and its components. It has been estimated that as of 2016 the total weight of the anthroposphere - that
is, human generated structures and systems - was 30 trillion tons.

The anthroposphere can be viewed as a human-generated equivalent to the biosphere, which is
why some authorities consider it synonymous with the noosphere. While the biosphere is the total
biomass of the Earth and its interaction with its systems, the anthroposphere is the total mass of
human-generated systems and materials, including the human population, and its interaction with the
Earth's systems. However, while the biosphere is able to efficiently produce and recycle materials
through processes like photosynthesis and decomposition, the anthroposphere is highly inefficient at
sustaining itself. As human technology becomes more evolved, such as that required to launch objects
into orbit or to cause deforestation, the impact of human activities on the environment potentially
increases. The anthroposphere is the youngest of all the Earth's spheres, yet has made an enormous
impact on the Earth and its systems in a very short time.

Aspects of the anthroposphere include:

e mines and other infrastructure involved in minerals acquisition;
agriculture;
computer-based systems including the Internet;
landfills;
industrial facilities;
pollution;
artificial satellites in space, both active satellites and space junk;
new forms of landuse;
urban development;
transportation systems including roads, highways, and subways;
e power generation facilities.

Technofossils are objects like mobile phones that contain a diverse range of metals and man-
made materials, raw materials like aluminum that do not exist in nature, and agglomerations of plastics
created in areas like the Pacific Garbage Patch.
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Lecture Ne 9

Title: Features of natural and anthropogenic pollution

Lecture Plan:
1. Features of natural and anthropogenic environmental pollution.

99 ¢

2. Definition of "pollution". Concept of “pollutant”, “contaminant”.
3. Physical, chemical and biological pollution of the environment.

References:
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Content of lecture

Pollution - a change in the chemical/biological composition and physical properties of the
environment as a whole or its individual components.

Types of pollution:

e Chemical - an increase in the concentration of the existing or the emergence of new compounds
in the environment

e Physical - changes in physical, thermal and energy, wave and radiation parameters of the
environment — the emergence of new or increasing intensity of the existing physical fields.

e Mechanical - the introduction of solid particles or objects that do not mix with the main
medium

e Biological - the introduction of pathogenic microorganisms into the atmosphere

Consequences of pollution

* Changing the functionality of environmental components

« Violation of the interaction between the components of the environment

* Threat to the health of living organisms and humans

* Violation of the processes of self-regulation and self-purification of ecosystems

* Destruction of ecosystems

Pollutant - any physical, chemical or biological agent that enters the environment or occurs in it
in quantities higher than usual.

Basic classification:

« natural or anthropogenic

« primary (directly from the source of pollution) or secondary (due to the conversion of primary
pollutants)

Pollution is a global problem, but has local peculiarities in terms of composition of pollutants
present. Although urban areas are usually more polluted than the countryside, pollution can spread to
remote places where no people live.

The most typical cases of pollution are air pollution, water pollution, and land pollution.

Pollution reduction, mitigation, neutralization or/and compensation are primary concerns of
special governmental agencies and NGO.
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Lecture Ne 10
Title: The main environmental problems of the atmosphere

Lecture Plan:
1. Structure of the atmosphere

2. Functions of atmosphere Factors of atmospheric quality violation
3. Functional disorders of the atmosphere.
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Content of lecture
Composition of the atmosphere — chemical composition of the gases mixture in the atmosphere.
Structure of the atmosphere — division of the atmosphere into layers with different properties
Functions of the atmosphere:
e Protective - protection against space radiation
e Geological - the formation of relief and destruction of rocks
e Biological - providing physiological needs and habitat
e Biogeochemical - ensuring the circulation of matter and energy
e Thermoregulatory - regulation of heat circulation and redistribution
e Climate-forming - formation of typical weather parameters
e Hydrodynamic - redistribution of water in nature
e Assimilative - absorption and neutralization of waste
e Transport - ensuring the operation of air transport
e Production - source of natural resources and reaction environment
Forms of air pollution:
» Physical - thermal, radiation, noise, electromagnetic, light
* Mechanical - dust
» Biological - viruses, bacteria, spores and pollen
Chemical - chemical compounds of various origins
Main types of air pollution sources:
e mobile sources — such as cars, buses, planes, trucks
e stationary sources — such as power plants, oil refineries, industrial facilities, and factories
e area sources — such as agricultural areas, cities, and wood burning fireplaces
Sources of air pollution are natural and anthropogenic
Most important air pollutants are:
Combustion products
Dust
Evaporation of substances used in production processes
e Products of pollutants transformation
Major functional disorders of the atmosphere — environmental problems:
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Acid rain, or acid deposition, is a broad term that includes any form of precipitation with
acidic components, such as sulfuric or nitric acid that fall to the ground from the atmosphere in
wet or dry forms.

Smaog - air pollution is composed of nitrogen oxides, sulphur oxides, ozone, smoke and other
particulates mixed in the form of aerosol. Man-made smog is derived from coal combustion,
vehicular emissions, industrial emissionsfires and photochemical reactions of these emissions.
Intense smog causes allergic reactions, irritation of the mucous membrane, asthma attacks, and
damage to vegetation, buildings and structures. There are three types of smog: wet, dry and
ice

Ozone depletion, gradual thinning of Earth's ozone layer in the upper atmosphere. The
thinning is most pronounced in the polar regions, especially over Antarctica. The reasons of
depletion are chemical processes and mechanical processes.

Climate change is a significant and lasting change in weather conditions over long periods of
time: from decades to millions of years. This can be a change in average weather conditions, or
in the distribution of weather around average conditions (for example, frequent or rare extreme
weather events).

Global dimming is the reduction in the amount of global direct irradiance at the Earth's surface
that has been observed since systematic measurements began in the 1950s.
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Lecture Ne 11
Title: The main environmental problems of the hydrosphere

Lecture Plan:
1. Natural waters and characteristics of their quality.

2. Functions of natural waters

3. Water use. Causes of the water quality degradation

4. Consequences of natural water pollution and their protection.
5. Wastewater, their types and general principles of treatment.

References:

1. Zehnder, C., Manoylov K., Mutiti S., Mutiti C., VandeVoort A., Bennett D. Introduction to
Environmental Science. Biological Sciences Open Textbooks, 2018. — 160 p.

2. Withgott J. Environmental Science. — Pearson, 2013. — 685 p.

Content of lecture

Hydrosphere is the totality of water surrounding the Earth, comprising all the bodies of water, ice
and water vapor in the atmosphere i.e. water held in oceans, rivers, lakes, glaciers, ground water, soil,
and air. Most of natural water is contained in oceans. Fresh waters are distributed over the land
unevenly with the biggest share in the form of glaciers.

Functions of natural waters
Biological - providing physiological needs and habitat
Geological - the formation of relief and destruction of rocks
Biogeochemical - ensuring the circulation of matter and energy
Thermoregulatory - regulation of heat circulation and redistribution
Climate-forming — formation factors, affecting weather patters
Geochemical - redistribution of elements in the biosphere
Assimilative - absorption and neutralization of waste
Transport - ensuring the operation of water transport

. Production - source of natural resources and reaction environment

10. Power generation — hydropower plants

11. Sanitary needs

12. Recreation

Quiality — ability of environment to provide the needs of humans in natural resources and safe
living conditions.

Quality is measured with a variety of parameters, divided into:

- Chemical — composition of water: pH, oxidation potential, water mineralization (total salt
content) and a number of soluble chemicals (basic ions, soluble gases, nutrients, trace elements,
radioactive substances, specific pollutants).

- Physical — condition of water in terms of temperature, mechanical admixtures and turbidity,
color, taste, smell

- Biological — presence of pathogenic organisms: viruses, bacteria, protozoa, helminthes.

ALL parameters are equally important!

Quality classes of water correspond to their purpose of use: Fishery, Drinking, Sanitary and
recreation, Agricultural, Industrial, and Cooling

© N A WNE
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Sources of water pollution are natural and anthropogenic
They are also divided into point (produced by points of wastewater discharges) and non-point or
diffuse (pollution coming from multiple cumulative inputs over large areas.
Major water pollutants are:
Infectious pollutants
Oxygen demanding pollutants
Plant nutrients
Thermal pollutants
Radioactive pollutants
Inorganic pollutants

Suspended solid wastes and sediments
e Persistent organic pollutants

¢ Oil, petrochemicals and Surfactants
e Litter and garbage

Major functional disorders of the hydrosphere — environmental problems:
Eutrophication

Oxygen depletion

Salinization

Acidification

Pathogenic pollution

Persistent pollution

Loss of biodiversity

Loss of potable water reserves

Wastewaters are used waters, which have lost their original quality or not necessary in further
productional cycle. According to the composition they can be divided into three types:

1) industrial - used in technological process of production or formed in the process minerals
extraction (coal, petroleum, ores, etc.):

2) domestic - from the sanitary objects, non-productional facilities and administrative buildings
of enterprises;

3) atmospheric - rain and melted waters.

Industrial wastewaters are divided into two basic categories: polluted and unpolluted (in other
words clean).

Wastewaters treatment is the process of removing contaminants from wastewater and
household sewage, both runoff, domestic, commercial and institutional. It includes physical, chemical,
and biological processes to remove physical, chemical and biological contaminants. Its objective is to
produce an environmentally safe fluid waste stream (or treated effluent) and a solid waste (or treated
sludge) suitable for disposal or reuse (usually as farm fertilizer).



CMA HAY

CucreMa MEHEDKMENTY SIKOCTI udp
HABYAJILHO-METOTUUHWI KOMITIEKC OKyMeHTa PI110.02.03-01-2023
HABYAJIbHOT TUCIUIUTIHI
«3arayibHa €KOJIOTIsl Ta HEOCKOJIOTisD» Crop. 893109

Lecture Ne 12
Title: The main problems of the pedosphere and lithosphere

Lecture Plan:
1. Formation and role of soils in the biosphere.
2. The main causes and forms of soil degradation and contamination.
3. Geological environment and its functions.
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Content of lecture

The pedosphere is the outermost layer of the Earth that is composed of soil and subject to soil
formation processes.

The pedosphere is the skin of the Earth and only develops when there is a dynamic interaction
between the atmosphere (air in and above the soil), biosphere (living organisms), lithosphere
(unconsolidated regolith and consolidated bedrock) and the hydrosphere (water in, on and below the
soil).

Soil forms continuously, but slowly, from the gradual breakdown of rocks through weathering.
Weathering can be a physical, chemical or biological process. The accumulation of material through
the action of water, wind and gravity also contributes to soil formation. These processes can be very
slow, taking many tens of thousands of years.

Five main interacting factors affect the formation of soil: parent material, living organisms,
climate, topography, time. Interactions between these factors produce an infinite variety of soils across
the earth’s surface.

Functions of pedosphere:

10. Biological — providing habitat and grows of plants

11. Biogeochemical - ensuring the circulation of matter and energy

12. Thermoregulatory - regulation of heat circulation and redistribution

13. Climate-forming — formation factors, affecting weather patters

14. Flood regulation — retention and redistribution of humidity

15. Assimilative — absorption and decomposition of waste, waste burial

16. Water treatment — filtration of water

17. Constructional — foundation for human infrastructure and materials for construction
18. Production — food for living organisms, including humans

19. Storage - retention of carbon and environmental toxins

The most important property of soils is fertility — ability of soil to sustain agricultural plant
growth, i.e. to provide plant habitat and result in sustained and consistent yields of high quality.
Fertility is the most important property of soils, which makes them different from rocks.

Target soil pollutants:

« Infectious pollutants

 Radioactive pollutants.

« Inorganic pollutants: heavy metals, salts, acids, alkalis

« Persistent organic pollutants

* Oil, petrochemicals and Surfactants
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« Litter and garbage

Major forms of soils quality degradation:

1) Chemical Degradation:

+ Salinization

+ Acidification

+ Pollution with agricultural chemicals

* Loss of nutrients and humus

2) Physical Degradation

» Erosion

» Waterlogging

« Compaction

* Desertification

3) Biological Degradation

* Loss of biodiversity

Threats for soils quality:

Natural may lead to destruction of existing soils: Volcanic eruptions, Wildfires, Droughts and
floods, Weathering and erosion

Anthropogenic are generated by human activity and come from: Wastewaters of various origin,
Surface runoff; Growing crops and pasturing; Deforestation; Erosion; Traffic movement and
compaction; Irrigation and drainage; Waste burial; Acid rains; Mining; Urbanization.

Desertification is a type of land degradation in dry lands, in which biological productivity is lost
and fertile areas become increasingly arid. Causes:

« Loss of most vegetation, driven by a number of factors,

« Climate changes

« Over-farming

« Overgrazing

» Wind and water erosion at bared soils

The geological environment is a part of the earth's crust (rocks, soils, bottom deposits,
groundwater, etc.), which interacts with elements of landscape, atmosphere, and surface waters and
may be affected by man-made activities. Modern technologies allow humanity to change the
geological environment radically.

Man-made (anthropogenic) impacts on geological environment are human influence in the
course of their life and industrial production on geological environment, different by their nature,
mechanism, duration and intensity of.

Anthropogenic action on the geological environment is essentially a geological process, after
which its results can be compared with natural processes of exogenous geodynamics in terms of size
and scale of manifestation. The difference is only in the speed of the process. If natural geological
processes take place slowly - ten and millions of years, the speed of human influence on the
environment - years or tens of years.

Physical impact on the geological environment includes mechanical, hydromechanical,
hydrodynamic, thermal, electromagnetic, electrical, radiation and wave action.

Physical-chemical effects on the components of the geological environment are caused by high-
surface physical-chemical phenomena and the absorption capacity of rocks (adsorption, diffusion,
osmosis, capillary phenomena, dissolution, etc.). These phenomena affect only physical elements of
the geological environment.

Chemical impacts take place due to the chemical interaction of various substances and
components of the geological environment - rocks and reagents, rocks and groundwater. Three types of
man-made impacts are distinguished in this class: chemical pollution, chemical cleaning, and chemical
fixation of rock massifs.
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Lecture Ne 13
Title: The main directions of environmental protection

Lecture Plan:

1. The main directions of protection of atmospheric air, surface waters, soils, from intensive
anthropogenic pressure.

2. Anthropogenic impact on biocenoses and the problem of biodiversity conservation.

References:

1. Zehnder, C., Manoylov K., Mutiti S., Mutiti C., VandeVoort A., Bennett D. Introduction to
Environmental Science. Biological Sciences Open Textbooks, 2018. — 160 p.

2. Withgott J. Environmental Science. — Pearson, 2013. — 685 p.

Content of lecture

Environmental protection is the practice of protecting the natural environment by individuals,
groups and governments. Its objectives are to conserve natural resources and the existing natural
environment and, where possible, to repair damage and reverse trends.

Due to the pressures of overconsumption, population growth and technology, the biophysical
environment is being degraded, sometimes permanently. This has been recognized, and governments
have begun placing restraints on activities that cause environmental degradation. Since the 1960s,
environmental movements have created more awareness of the multiple environmental problems.
There is disagreement on the extent of the environmental impact of human activity, so protection
measures are occasionally debated.

Approaches to environmental protection:

Voluntary environmental agreements

Ecosystems approach

International environmental agreements

The Environmental protection objectives are to achieve the following:

« Ensure sustainable and equitable use of resources without degrading the environment or risking
health or safety.

« Prevent and control degradation of land, water, vegetation and air.

« Conserve and enhance natural and man-made heritage, including biological diversity of unique
ecosystems.

« Improve condition and productivity of degraded areas.

« Raise awareness and understanding of the link between environment and development.

« Promote individual and community participation.

« Promote international cooperation.

« Use ecofriendly resources.

The Environmental Protection includes multiple directions of work, in particular:

« Environmental licensing

« Enforcement of environmental law

« Environmental planning, education, and guidance

 Monitoring, analyzing and reporting on the environment

* Regulating greenhouse gas emissions

« Environmental research development

« Strategic environmental assessment
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Biodiversity conservation is the protection and management of biodiversity to obtain resources
for sustainable development.

Biodiversity conservation has three main objectives:

* To preserve the diversity of species.

» Sustainable utilization of species and ecosystem.

 To maintain life-supporting systems and essential ecological processes.

Biodiversity can be conserved in the following ways:

* In-situ Conservation

» Ex-situ Conservation

Certain protected areas where in-situ conservation takes place include national parks, wildlife
sanctuaries and biosphere reserves.

Principles of biodiversity conservation:

» All the varieties of food, timber plants, livestock, microbes and agricultural animals should be
conserved.

» All the economically important organisms should be identified and conserved.

« Unique ecosystems should be preserved first.

* The resources should be utilized efficiently.

« Poaching and hunting of wild animals should be prevented.

* The reserves and protected areas should be developed carefully.

* The levels of pollutants should be reduced in the environment.

« Deforestation should be strictly prohibited.

« Environmental laws should be followed strictly.

« The useful and endangered species of plants and animals should be conserved in their nature as
well as artificial habitats.

« Public awareness should be created regarding biodiversity conservation and its importance.
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Lecture Ne 14
Title: The main provisions of optimal nature management

Lecture Plan:
1. Components of nature management.
2. Principles of optimal nature management.
3. Natural resources and their exploitation

References:

1. Zehnder, C., Manoylov K., Mutiti S., Mutiti C., VandeVoort A., Bennett D. Introduction to
Environmental Science. Biological Sciences Open Textbooks, 2018. — 160 p.

2. Withgott J. Environmental Science. — Pearson, 2013. — 685 p.

Content of lecture

Nature Management is about management and sustainable development of nature and
landscapes based on knowledge of biology, ecology, human needs, and legislation related to nature
and the environment.

Natural resource management deals with managing the way in which people and natural
landscapes interact. It brings together natural heritage management, land use planning, water
management, bio-diversity conservation, and the future sustainability of industries like agriculture,
mining, tourism, fisheries and forestry.

Natural resource management specifically focuses on a scientific and technical understanding of
resources and ecology and the Life-supporting capacity of those resources. Environmental
management is similar to natural resource management. In academic contexts, the sociology of natural
resources is closely related to, but distinct from, natural resource management.

Natural Resource Management refers to the sustainable utilization of major natural resources,
such as land, water, air, minerals, forests, fisheries, and wild flora and fauna. Together, these resources
provide the ecosystem services that provide better quality to human life. Natural resources provide
fundamental life support, in the form of both consumptive and public-good services.

Ecological processes maintain soil productivity, nutrient recycling, the cleansing of air and
water, and climatic cycles.

The various approaches applied to natural resource management include:

» Top-down (command and control)

« Community-based natural resource management

« Adaptive management

 Precautionary approach

» Integrated natural resource management

 Ecosystem management

There are various frameworks and computer models developed to assist natural resource
management, including GIS and Natural Resources Management Audit Frameworks.

The most active areas of natural resource management are fisheries management, wildlife
management, forest management and catchment management.

Environmental resource management is the management of the interaction and impact of
human societies on the environment. It is not the management of the environment itself, rather it aims
to ensure that ecosystem services are protected and maintained for future human generations, and also
maintain ecosystem integrity through considering ethical, economic, and scientific (ecological)
variables. Environmental resource management tries to identify factors affected by conflicts that rise
between meeting needs and protecting resources.
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Module I. PRINCIPLES OF GENERAL ECOLOGY

Laboratory work 1. Evaluation of biomass

Laboratory work 2. Using area of leaves as an indicator of environment condition
Laboratory work 3. Study of plants resistance to salination

Laboratory work 4. Study of plants resistance to dusting

Laboratory work 5. Study of plants resistance to low and high temperatures
Laboratory work 6. Study of invasive species distribution

Laboratory work 7. Simulation of prey-predator interactions

Laboratory work 8. Survey of biodiversity

Practical class 1. Analysis of environmental factors

Practical class 2. Analysis of ecological niches

Practical class 3. Analysis of animal population dynamics

Practical class 4. Calculation of energy balance within model ecosystems

Module I1. PRINCIPLES OF NEOECOLOGY

Laboratory work 9. Study of plants resistance to gaseous pollution
Laboratory work 10. Modeling of greenhouse effect

Laboratory work 11. Choice of methods for natural waters treatment
Laboratory work 12. Impact of heavy metals on proteins

Laboratory work 13. Cost of ecosystem services

Laboratory work 14. Measuring the level of radioactive pollution
Laboratory work 15. Experiment with composting

Laboratory work 16. Measuring noise pollution levels

Practical class 1. Calculation of CO emissions from road transport
Practical class 2. Calculation of transport noise

Practical class 3. Assessment of soil pollution with heavy metals
Practical class 4. Analysis of waste management practices
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List of Titles for the Term Paper
on the subject «General Ecology and Neoecology»

. Contamination of Underground Waters
. Water Pollution transformation.
. Soil Contamination with heavy metals or pesticides.
. Wildlife Conservation methods.
. Urban air pollution sources.
. Biological pollutants, including bacteria, viruses, molds, mildew, dander, dust, mites,
pollen, ventilation and infection.
7. Carbon footprint and the responsibility of individuals to reduce their effect on the
environment.
8. Thermal pollution of the environment.
9. Consumerism and over-consumption and their effect on the planet.
10. Dams and the impact of dams on the environment.
11. Ecosystem destruction causes and associated environmental concerns.
12. Energy conservation issues, including renewable energy for home and business
13. Fishing and its effect on marine ecosystems, blast fishing, cyanide fishing, bottom
trawling, whaling, and over-fishing.
14. Food safety concerns and the effects of hormones, antibiotics, preservatives, toxic
contamination, and lack of quality control on health.
15. Genetic engineering, including concerns about genetically modified foods and
genetic pollution.
16. Intensive farming, irrigation, overgrazing, monoculture, methane emissions, and the
damaging environmental effects of deforestation for farming and cattle.
17. Land degradation and related problems, such as desertification and soil and land
pollution.
18. Land use, urban sprawl, lack of free space, and habitat destruction and
fragmentation.
19. Logging and deforestation impacts on the environment.
20. Mining and its role in environment quality degradation.
21. Nanotechnology and the future effects of nanopollution and nanotoxicology.
22. Natural disasters and their impact on all aspects of the environment.
23. Role of radioactivity in nature evolution.
24. Energy pollution issues, such as light pollution and noise pollution, and their effects
on human health and behavior.
25. Overpopulation concerns.
26. Ozone depletion and damage to the Earth's ozone layer caused by CFC.
27. Natural resource depletion.
28. Sustainable communities.
29. Environmental effects of warfare.
30. Eutrophication: reasons and consequences.

ook, wWwNE
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31.
32.
33.
34.
35.
36.
37.
38.

Population growth.

Recent environmental disasters.

Indoor air quality.

Mutual relations of organisms.

Environmental impacts of wars and warfare.

Role of reducers in biosphere.

Solar energy and its role in the life of organisms.

Global warming, such as the greenhouse effect, global dimming, and the gradual

rise in sea level

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Environmental funds and non-governmental organizations.
Influence of urbanization on natural environment.
Desertification and its influence on the environment.
Models of future development of the modern civilization.
Prognosis of the country development and its impacts on the environment.
Limits of growth and application to future perspectives of civilization.
Green plants and their role in nature.
Circulation of water and carbon in nature.
Circulation of N and P in nature.
Role of oceans in climate formation.
Taiga ecosystem and its role in natural balance.
50. Role of relief in formation of environmental conditions.
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N

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

MODULE TEST Ne 1
on the subject «General Ecology and Neoecology»

Depending on the size of the area and the nature of the distribution how are the
species of organisms differentiated? Give examples. Name the properties, which
contribute to wide distribution of species.

Describe and give examples of 3 types of adaptive traits.

Describe and give examples of major types of Life histories. What are their
advantages?

Describe the abiotic components of biosphere and their role in living activity of
organisms.

Describe the age and extent of the biosphere. Explain how human activity affects
limits of the biosphere.

Describe the biotic components of biosphere and explain their role.

Describe the concept of the primary production in ecosystems. Which factors affect
this process? Why is it important?

Describe the concept of the secondary production in ecosystems. Which factors
affect this process? Why is it important?

Describe the effects of available area on the parameters of communities, including
diversity and density.

Describe the essence of avoiding adaptations. Give examples. What are the benefits
of such adaptations?

Describe the levels of life, studied in ecology. Give examples of each level. Are they
different from those, studied in biology?

Describe the major Patterns of Dispersion. Explain the factors, which define them.
Describe the major types of survivor curves. What are their advantages? Give
examples of organisms for each types.

Describe the objects of study for autecology, demecology and synecology. Give
examples

Describe the social sphere of biosphere and explain how it interacts with other
components. Why does it occupy the dominant position in biosphere?

Describe the structure of ecological niche. What is its role for the survival of
organisms?

Explain how environmental factors interact and affect life of organisms. Is it
possible to separate the impact of one factor from another? Explain your answer and
give examples.

Explain how organisms can affect their environment. Give examples

Explain how organisms, communities and populations affect each other in
ecosystems. Give examples

Explain the concept of environment Carrying capacity. How can it be measured or
calculated?
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21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.
38.

39.
40.
41.

42.

Explain the concept of environment Carrying capacity. Is it different for different
species? Can it change with time?

Explain the concept of succession. What disturbances may be the initiators of this
process?

Explain the difference between active and passive adaptations. Give examples.
What are the benefits of such adaptations?

Explain the difference between adaptation and acclimatization. Is learning
considered an adaptation or not. Explain your answer.

Explain the difference between habitat and ecosystem, community and ecosystem,
ecotope and ecosystem.

Explain the difference between Maximal and Ecological birth rate and death rate.
Give examples. Why does this difference exist?

Explain the differences between ecology and biology. Give examples of what each
science studies.

Explain the differences between ecology and environmental science. Give examples
of what each 1. science studies.

Explain the differences between environmental science and environmental
engineering. Give examples of what each science studies.

Explain the differences between environmental study and environmental science.
Give examples of what each science studies.

Explain the differences between environmental study and environmental
engineering. Give examples of what each science studies.

Explain the differences between general ecology and neoecology. Give examples of
what each science studies.

Explain the essence and describe the role of anthropogenic environmental factors in
life of organisms

Explain the essence and describe the role of positive and negative biotic interactions
in the life of organisms.

Explain the essence of adaptation and its role for an organism, population and
community.

Explain the essence of competition as a type of biotic interactions. Is it a positive or
negative factor for an organism, population and community?

Explain the essence of competitive exclusion principle. Give examples.

Explain the essence of ecological tolerance and valence. Which organisms are called
ubiquist? Give examples of such organisms.

Explain the essence of limiting factor for an organism survival. Give examples.
Explain the essence of system approach and its application in ecology.

Explain the essence of the Shelford’s law of tolerance on the example of
temperature for humans.

Explain the Gloger's rule on the example of bird populations and humans. Which
exclusions from this rule do you know?
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43.

44,

45.

46.

47.

48.

49.

50.

51,

52,

53.
o4,

55.
56.
57,
58.
59.
60.
61.
62.
63.
64.

65.

Explain the interactions between ecology and biology. Give examples of what each
science studies.

Explain the interactions between ecology and geography. Give examples of what
each science studies.

Explain the role of climate in the temporal changes in the occurrence, abundance
and activities of organisms,

Explain the way organisms affect the environment. Name the corresponding
process.

Explain why biosphere is considered a system. How is the interaction between its
components provided?

Explain, why and how the spatial distribution of an abundance of organisms is
studied in ecology.

Give the definition of biorhythm and biological clock. What are their roles for the
survival of organisms?

Give the definition of biotic environmental factors. Describe their types by essence.
Give examples of each type.

Give the definition of environmental factors. Present their classification by pathway
and nature of influence. Give examples of each type.

Give the definition of environmental factors. Present their classification by temporal
characteristics and direction of influence. Give examples of each type.

Give the definition of habitat. Explain the factors, which define their limits.

How a species’ niche can be influenced by interspecific competition? What are the
types of niches?

Is tolerance to the various environmental factors the same? Can it change under
changing conditions? Explain your answer and give examples.

Name and describe the factors, which affect the birth rate in populations.

Name and describe the factors, which affect the death rate in populations.

Name and explain the ecological rules, which set the dependencies between body
parameters of animals and climatic conditions. Give examples.

Name and explain the parameters, used to measure quantity of populations. When
each of them is applied?

Name the abiotic environmental factors. Which of them are the most important and
which are less important? Explain your answer.

Should we consider all the individuals of the population equal? Explain your
answer.

What environmental factors stop a population from growing indefinitely?

What is organism’s life history? Which factors affect it?

What is species diversity? How is it measured? Why is it an important parameter of
ecosystemé&

What is the role of beaver in ecosystem? Which processes in ecosystem does it
affect? Give examples of other species of such kind.
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67.

68.

69.
70.

w ™

10.

11.

12.

13.

14.

15.

16.

. What is the role of sea star and sea otter in ecosystem? Which processes in

ecosystem do they affect? Give examples of other species of such kind.

What is trophic structure of community? What are its structural elements? What is
its role?

Which components of biosphere are the most dynamic in their changes? Explain
your answer and give examples.

Which types of organisms’ interactions does ecology study?

Why Food chains in a food web are usually only a few links long.

MODULE TEST Ne 2
on the subject «General Ecology and Neoecology»

Analyze the contribution of industrial and municipal waste to the pollution of the
environment.

Analyze the impacts of noise on different frequencies on human health and biota.
Analyze the issues which prevent efficient management of municipal waste.
Analyze the reasons of fresh water reserves reduction. Is this process irreversible?
Explain your opinion.

Analyze the sources of electromagnetic pollution at urban areas and define those
which raise the highest concerns.

Which sources of electromagnetic pollution could be efficiently reduced?

Analyze the sources of noise pollution at urban areas and define those which raise
the highest concerns. Which of them could be efficiently reduced?

Analyze the threats for natural waters as living environment. Which are the most
severe?

Compare natural and anthropogenic greenhouse effect. Compare the contribution of
different GHG in these processes.

Compare the causes of climate change and ozone layer depletion. Which process
leads to more severe consequences in your opinion? Are they irreversible?
Compare the causes of smog and acid rains formation. Describe the geographical
distribution of these processes.

Compare the causes of water acidification and salination. Describe the geographical
distribution of these processes.

Compare the consequences of smog and acid rains. Describe the geographical
distribution of these processes.

Compare the impacts of electromagnetic and light pollution on human health and
biota. Which of them can be reduced efficiently?

Compare the impacts of electromagnetic and noise pollution on human health and
biota. Which of them can be reduced efficiently?

Compare the impacts of visual and light pollution on human health and biota. Which
of them can be reduced efficiently?
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17.
18.
19.
20.

21.

22

24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.

38.
39.

40.

41.

42.

Compare the intensity and consequences of natural and human induced erosion of
soils.

Compare the NORM and TENORM in terms of potential impacts on biota.
Compare the potential effects of light and visual pollution

Compare the processes leading to mechanical degradation of soils. Analyze the
consequences of this type of degradation.

Compare the types of physical pollution by the intensity of their impacts and define
the most hazardous.

. What is the general trend for the physical pollution levels in the future?
23.

Describe the existing trends of climate change. What are the possible benefits of
climate change?

Describe the major threats to biodiversity and define which of them can be reduced
efficiently.

Describe the most common sources of radioactive exposure for humans in everyday
life. Compare the levels of their hazard.

Describe the parameters of water quality by groups. Which of them are the most
important?

Describe the possible reasons of mass extinction in the past

Explain how human activity interferes with the processes of soil formation.
Explain the concept of biodiversity hotspots. What is the purpose of their definition
and protection?

Explain the difference between erosion of soils and desertification. Which leads to
more serious losses? Are these processes irreversible?

Explain the difference between eutrophication and organic pollution of water.
Which is more hazardous?

Explain the difference between the process of soil erosion and desertification
Explain the essence and problems of global dimming

Explain the interactions between water quality and purpose of water use.

Explain the reasons for management of wastes

Explain the role of biodiversity in the provision of ecosystem functions.

Explain which types of anthropogenic impacts have the most deteriorating impacts
on soil fertility.

Explain why the municipal waste must be managed in any way.

Express your opinion about the ecosystem services most heavily affected by human
activity.

Express your opinion about the most efficient method of municipal waste
management.

In your opinion, which approach to biodiversity protection is more efficient:
creation of numerous small protected areas or few big protected areas? Explain your
opinion.

Name the most serious problems of hydrosphere in Ukraine
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43.

44,

45.

46.

47.

48.

49.

50.

Range the causes of desertification from the most to the least important. Is this
process irreversible? Explain your opinion.

Range the common pollutants of natural waters from the most to the least
hazardous. Explain your opinion.

Range the common pollutants of soils from the most to the least hazardous. Explain
your opinion.

Range the consequences of global climate change from the most to the least
damaging in your opinion. Explain your idea.

Range the sources of GHGs and their sources based on their contribution to global
climate change from the most high-capacity to the lowest.

Which ecosystem services are under the highest threat due to technogenic pressure
from human activity? Explain your opinion.

Which levels of biodiversity are the most threatened and need special protection?
Explain your opinion.

Which types of waste by origin are more utilizable and why?
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1. What are the most important branches of ecology? What subjects are studied by
them?

2. Explain the essence of biotic environmental factors. Give examples. What is their
role?

3. Name and explain properties and characteristics of population.

4. Explain the essence of anthropogenic environmental factors. Give examples.
What is their role?

5. Give the definition of ecology as a science. What are its tasks?

6. Explain the essence of survival curves and describe their types.

7. Name the levels of life organization, which are studied by ecology. What is their
role in nature?

8. What are environmental factors? What is their role in ecosystems and biocenosis
formation?

9. What is population? What is its structure?

10.What is ecosystem? What are the main properties of ecosystems?

11.What types of biologic connections do you know? Explain their essence.

12.Describe the process of acid rains. What are their consequences?

13.What is the composition of biosphere? Explain the interactions between different
spheres.

14 Explain the essence of the concepts “ecological tolerance” and ‘“ecological
valence”. How are different organisms called in relation to ecological tolerance
and ecological valence?

15.Explain the essence of Chiras’ Law of nature functioning.

16.What methods are used by ecology? What are the main tasks of ecology?

17.What is adaptation? What are its main forms?

18.Describe the process of ozone depletion. What are its consequences?

19.Give the definition and explain interaction between the concepts “ecosystem”,
“biotop”, “biocenosis” and “biogeocenosis”.

20.Explain the essence of abiotic environmental factors. Give examples. What is
their role?

21.Describe the process of global climate change. Which factors define this process?

22.What is trophic chain? How are organisms differentiated according to their level
in trophic chain?

23.What is biorhythm? What types of them do you know? What is their role in
nature?

24.Explain the essence of population structure.

25.What is autoecology? What are the main tasks and issues of autoecology?
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26.Explain the essence of the Law of biological stability.

27.Explain the factors affecting the intensity of natural resources consumption.

28.What is demecology? What are the main tasks and issues of autoecology?

29.Explain the essence of optimal and critical conditions.

30.Describe the major threats to biodiversity.

31.What is synecology? What are the main tasks and issues of autoecology?

32.Explain the essence of Shelford’s Law.

33.What is ecological niche? Explain the essence of this concept.

34.Explain the essence of Liebig's law of the minimum.

35.What is the role of producers, consumers and reducers in nature?

36.What is succession? What types of it do you know? What is their role in nature?

37.What are outcomes and limitations of application of Shelford’s and Liebig's laws.

38.How do the environmental factors influence on humans?

39.3. What is succession? What are its stages?

40.Explain the drivers of environment degradation.

41.What is succession? What are the reasons of it?

42.Explain the functions of atmosphere. What are the global negative changes in it?

43.Explain the concepts of ecological footprint and biocapasity. How are
interconnected?

44.Explain the essence and reasons of soil erosion, compaction and waterlogging.

45.3. Name the main environmental problems of air. Explain their origin.

46.Describe the process of smog formation. What are their consequences?

47.Explain the essence and reasons of soil salinization, acidification and alkylation.

48.Give the definition of ecology and describe its tasks.

49.What is pollution? What are the main sources of air pollution?

50.Explain the essence and reasons of soil dehumification and desertification.

51.Present and describe the structure of ecosystem. Which natural processes have
affected their origination?

52.Name types and sources of soil pollution.

53.Give the definition of waste. Present the classification of waste.

54.Describe the process of water resources depletion. What are the driving factors of
this process?
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