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Agtop: Pomanuyk M.€., noueHT kadbeapu eKoaorii Ta 0XOPOHU JIOBKULIS, K.I€OTD.H.
JOLCHT (mpi3BuILe, iHILiaMHK, T0CaAa, HAYKOBUH CTYIiHb, BUCHE 3BAHHS)

[ToTouna penakiiis po3rjsiHyTa Ha 3aciiaHHl Kadeapu €KOJorii Ta OXOPOHU JOBKIJIIS
BIJT « » 2020 poky, mpoTokoJ Ne .

Buxnanau: nekiiiigi 3agartsi: Pomaguyk M.E.. noneHT xadeapu eKoaorii Ta OXOpOHHU
JTOBKLJUIS, K.T€OTD.H. JIOLEHT (mpi3BwIIe, iHIMIAH, TTOCA A, HAYKOBHUIA CTYIIiHb, BYCHE 3BaHH)

npakTuyHl (cemiHapchbki) 3aHATTI: Pomanuyk M.C., nmoneHt kadenapu ekosorii Ta

OXOPOHM JOBKUUISA, K.T€OrP.H. JIOIIEHT (mpi3Bwie, iHIMIANH, TIOCaAa, HAYKOBUH CTYMiHb,
BUCHE 3BaHH)

ITepenik monepeaHix peaakiiin

[Ipi3Buina Ta iHiIiagd aBTOPIB Hata, Ne mpotokoiy JlaTta HaOyTTs
YUHHOCTI




1. OMUC HABYAJIbHOI TUCLHUTIITHU

Mera

OTpuMaHHsI 3HaHb B3a€MOJIl JKMBOI PEUYOBMHU 3 HABKOJUUIHIM
CEpEelIOBUIIEM; €BOJIOLII B3a€MOBIIHOCUH JIIOJAUHU W JTOBKIILJIS;
OCHOBHHUX JDKeped 1 THUIIIB AaHTPONOTE€HHOro 3a0pyJHEHHS
HAaBKOJIMIIIHBOTO  CEpE/IOBUINAa Ta  HUIAXIB  30epeeHHs
KOMIIOHEHTIB ~ JIOBKUJUISI; OCHOBHHUX  HampsiMIB  3HM)KCHHS
€JICKTPOMATHITHOTO 3a0pyAHEHHS HABKOJUIIHHOIO CEPEIOBUIIIA;
€KOJIOTIYHUX aCIEKTiB BUKOPUCTAHHS IPUPOJIHUX PECYPCIB.

KoMmrmeTeHTHICTD

KO05. [Iparnenns 10 30epeKeHHsI HABKOJIUIITHHOTO CEPEIOBHIIA.

Pesynbrar
HaBYaHHSA

ITP0S. AnanizyBaTH peKpealiiHO-TypUCTUYHHUMA MMOTEHIIIal TEPUTOPII.
[IP16. /[listTu y BIANOBIAHOCTI 3 NPHUHIUIAMU  COLIAIBHOI
BIIMOBIIAJIBHOCT] Ta TPOMAaJICKKO1 CBIJIOMOCTI.

ba3oBi 3HaHHSA

1) MaTu ysBJICHHS TIPO OCHOBHI €KOJIOT1YHI TTOHATTS;

2) PO3PI3HATH TEHETHYHI THIM E€KOCHUCTEM Ta MaTH YSBJICHHS IO
MIPOIIECH B3a€EMO/IIT MK TX CKJIaJIOBUMH;

3)3natu ¢dakTopu 3a0pyAHEHHs] MPUPOTHUX CEPEIOBHIN Ta MPUUYUHU
MOPYIIEHHS iX ICTOTHO ICTOPUYHOI PIBHOBAry;

4) 3HaTH NPUHLHKIN KJIacu(iKalii IPUPOIHUX PECYpCIB;

5) 3HaTH OCHOBHI IUIIXU BUPIIICHHS €KOJIOTIYHUX MPOOIeM.

ba3oBi BMiHHSI

1)BU3HAUaTH OCHOBHI peTiOHANBHI JpKepelia 3a0pyaHEHHS TOBKIUIA
MPUPOJTHOTO Ta TEXHOTCHHOTO TTOXOKEHHS;
2)BUKOPUCTOBYBaTH 3HAaHHA TNpU BUPILIEHHI
MIPUPOJTHUX PECYPCIB 1 YMOB;

3) BUKOHYBaTH HECKJIQJHI €KOJIOTIYHI y3arajabHEHHs, 110 OB’ s3aHi 3
OITIHKOIO €KOJIOTIYHOI CUTYaIlli.

IMUTaHb OXOPOHU

ba3oBi HaBUUKH

l)omiHOBaTH  MOXJIMBI ~ HETaTHBHI  HACHIAKA  3MIHHM  SIKOCTI
HABKOJIMIITHBOT'O CEPEIOBHUIIIA,
2)3acTocyBaTH 0a30Bi €KOJIOT1YHI 3HAHHS MPU BUKOHAHHI €KOJOTIYHUX

JTOCITIIKEHb.

IToB’s13aHi1 -

cuiadbycu

[Tonepenni 3HAHHS, OTPMMaHI 3 TaKMX HABUYAJbHUX IMKUIBHUX JUCIUILUIIH , SK

JACIUATUTIHA “Biomoris”, “Ximia”, “Dizuka”, “I'eorpadisa”, “OCHOBH €KOJOTTUYHHX
3HAHL Ta IHIII.

Hacrtymnni OCHOBH palliOHaJBHOTO MPHUPOAOKOPHCTYBaHHs, ['eorpadis Typusmy i

JTUCIUATUTIHA TYpUCTHUYHI pecypcu Ykpainu, Exonoriuauii Typusm

KinpkicTh roauu

nexii: 30 rog.
CEeMIHApChKI 3aHATTS: 15 ro.
camocTiifHa poOoTa CTyACHTIB: 75 TO/.




2. MIPOT'PAMA HABYAJIBHOI JUCIUILITHA

2.1. Jlekuiiini MoayJti

Kon

HazBa monyns ta tem

KinekicTh roanu

ayJIMTOPHI CPC

3M-JI1

OCHOBHI KOHIENIII eK0JI0Til

Tema 1. Exonocia ak mixycoucyuniinapna Hayka

1.1 TIoHSATTS 1 CTPYKTYPHI MiAPO3/1IH €KOJIOTI].

1.2 OcHoBHI eTanu PO3BUTKY €KOJIOTIYHOI HAyKH.

1.3 Meroau, TpUHIMIKA Ta TMIAXOAU JO BHUBUCHHS
EKOJIOTTYHUX 00’ €KTIB

1.4 TIoODXKHHUH OIJIgh OCHOBHHUX INIOOAILHUX
€KOJIOTTYHUX MPOOJIEM CydaCHOCTI
Tema 2. Biocgpepa ak 2nobanvna ekocucmema

2.1 Jleski ysBIEHHS TIpO CTPYKTYypy Oiocdepu. Cxema
eBoutroLi Oiochepu.

2.2 Cy4acHuii eTan po3BUTKY OiocdepH.

2.3 JXuBa peuoBuHa 1 ii posib B 6i0ocdepi. 'imoTesa I'ei

2.4 AHTPOIIOTCHHE HABAHTAKCHHS — OCHOBHA IIPUYHHA
nerpanariii 6iocdepu.
Tema 3. bioceoueno3u (exocucmemu) — 0CHOBHI
CmMpYKmypHi 00uHuui oiocghepu

3.1 [TonsaTTs «EKOCHUCTEMA). [TopiBHSsIIBHA
XapaKTEePUCTUKA TOHATH ,,010T€0IeHO03” 1 ,,eKochcTema’.
CrtpykTtypa 6ioreoreHo3y (€KOCUCTEMH).

3.2 biotnyHa CTPyKTypa €KOCHCTEMHU: MOHSITTS
«aBTOTPO(U» Ta «TreTepOTPOhI»

3.3 XapakTeprucTuKka €eKOCUCTEM 1 MPUHITUITH 1X
Kkiacudikarii
Tema 4. Kpyz000iz2 peuosun ¢ ekocucmemax

4.1 bioreoxiMiyHi Kpyroo0iru (IUKIIu) pe4OBHH

4.2 bionoriyauii Kpyroooir aToMiB y Mpupoi
Tema 5. Ilomik enepeii 6 ekocucmemax

5.1 3aranbHa cxema TpaHchopmallii eHeprii B
eKOCHCTeMax

5.2 TIoHATTS PO E€KOJIOTIYHI mipamiIn

5.3 EnepretuyHa kiacudikailisi eKOCUCTEM

MoaysibHa TECTOBAa KOHTPOJIbHA podora Nel




3M-J12

AHTpPONOreHHUI BILIUB HA JOBKLILJIA Ta ii0r0
HEeraTUBHI HACTIAKH

Tema 1. [Ilpoonema anmponozennozo 3a0pyOHEeHH:
ooekinna. Knacugikauia 3aopyonens

1.1 ®izuyne 3abpyaHeHHS AOBKULIA. OCOOIMBOCTI
paxioaKTUBHOTO 3a0pyAHEHHS JOBKIJIIS.

1.2 XimiuHe  3a0pyAHEHHS  HABKOJHUIIHBOTO
ceperoBuIIa

1.3 bionoriyune 3a0pyaHEHHS  HABKOJMIIHBHOTO
ceperoBuIIa
Tema 2. Aumponozenne 3a0pyoHeHHA ammochepHo2o
noeimps ma 1020 eKo1024HI HACTIOKU

2.1 Bumm 1 mkepena 3a0pyaHeHHS aTMocdepH.
Tpancdopmariis 3a0pyIHIOBAIBHUX PEUOBUH B aTMOC]epi.

2.2 Kpurepii caHITApHO-TITIEHIYHOI OLIHKHU SIKOCTI
atMocdepHoro noBiTps. HeraruBHi HacmiaKu 3a0pyIHEHHS
atMocdepu.

Tema 3. Aumponozenne 3a0pyoHeHHA NPUPOOHUX 600 MA
11020 €eK0102I4HI HACIOKU

3.1 3aranbHi BiIOMOCTI PO BOJHI PeCypcH i
BOJOKOpHUCTYBaHHs. OcOOJIMBOCTI 3a0pyIHEHHS
MOBEPXHEBUX BOJ CYIIII.

3.2 OcobnuBocCTi 3a0pyIHEHHS ITiI3EMHUX BOJI.

3.3 OcobmuBocTi 3a0pyIHEHHS MOPCBHKUX BOJ.
HeratuBHi Haciiaku 3a0pyAHEHHsS NPUPOJIHUX BOJA Ta iX
O0XOpOHa
Tema 4. Aumponozenne 3a0pyOHeHHA [PYHHIO08020
NOKpuUGy ma 020 eKo102i4Hi HACTIOKU

4.1 3aranpH1 BIIOMOCTI 1po JiTobiocdepy Ta IpyHT.

4.2 OcHOBHI TpUYWHU Aerpajaiii rpyHTiB. Hacmigku
3a0py/IHEHHS IPYHTIB Ta X OXOpOHA
Tema 5. Paodioakmuene 3a0pyoHeHHA HABKOIUUWIHbLO20
cepedosunia

5.1 IlpupoHi Ta aHTPOTIOTEHHI JpKeperna paaiarii

5.2 BniuB pajiaiiii Ha 010CUCTEMHU Ta €KOCUCTEMH

Moay/ibHa TECTOBAa KOHTPOJbLHA podoTa Ne2

5

Icniur

20

Pazom

30

50

Koncynpramii: Pomanuyk M.€.., 3riiHo 3 rpadikoM KOHCYJbTAllll, 3aTBEPHKEHOIO Ha
3acifaHHi Kadeapu: MOHEAUTOK Ta I ATHUI 3 16.05 (aym.416)




2.2. llpakTH4YHUl MOIYJIb

Kon Ha3Ba moayJist Ta Tem Kinpkicts rogua
aymutopui | CPC

3M-I11 | Tema 1. Exkonocia ak mixcoucyuniinapna Hayka
Mera 1 3anmaui kypcy. IIporpama xypcy. EBosnrortis
HNOHATTS  “exoiiorisi”. OCHOBHI CTPYKTYpHI MigpO3IiTn
cydacHoi ekojorii. [ToGikHUN Orys OCHOBHUX TJI00aTbHUX
€KOJIOTTYHUX MPOOJIEM CydaCHOCTI. 4 2
Tema 2. Biocgpepa sk enodanvna ekocucmema
[Tonsitrst “Oiocdepa”. Cxema eBomomii Oiochepu. Jeski
ySBJICHHS TPO CKJIaoBi Oiochepu. 3araibHi BIIOMOCTI TIPO
KHUBY PEYOBUHY. BiOJOTIYHUN KOHTPOJIb CTaHy MPHPOTHOTO
cepenoBuma (rimore3a I'ei). Kpyroobir pedoBun vy 5 3
€KOCHUCTEMAX.
Tema 3. Biozeoueno3u (exocucmemu) — 0CHOBHI CHMPYKMYPHI
oounuui diocghepu
Exocucremu, ix XapakTepucTHKa, THUNH 1 TNPUHIUIN
knacudikamii. [loHATTS Tpo  eKonoriuHi  mipamiaw.
Eneprernuna knacudikariis EKOCUCTEM.
Tema 4. Ilpoonrema anmponozennozo 3a0pyOHeHHA 008KINA.
Knacudgbixauia 3aopyonens
[TpoGiieMa aHTPONOreHHOr0 3a0pyAHEHHS HABKOJIMILHBOIO
cepenopuina. dizuune, XiMiuHe Ta OiojoriyHe 3a0pyIHEHHS 4 2
noBkiuis. PagioaktuBHe 3a0pynaenns HC
Tema 5. Aumponozenne 3a0pyonenna ammocgheprnozo nogimps
ma 11020 eK0102iuHi HACTiOKU
3a0pynHenHs atmocdepHoro noBitTps. HeratusHi Haciiaku
3a0pyaHeHHS aTMochepH. 4 2
Tema 6. Anmponozenne 3a0pyoHenna nPpuUpPoOOHUX 600 ma U020
€K010214HI HaclliOKu
3aranbHi BIZIOMOCTI po BOJIHI pecypcu i
BOJIOKOPUCTYBaHHS. 3a0pyJHEHHSI MOPCHKUX, MIJI3EMHHUX Ta 5 2
MOBEPXHEBUX BOJ CYIIIL.
Tema 7. Aumponozenne 3a0pyonenns [pyHmoe0z0 nOKpugy ma
11020 eK0102I4HI HACTIIOKU

OcHoBHI  npuuuHM  jAerpajgauii  rpyHtiB.  Hacminku 4 2
3a0pyAHEHHS IPYHTIB Ta iX 0XOpOHA.

I3 IlixroroBka 10M0Bi/i 10 CEMiHAPCHKOI0 3aHATTH 10

Pazom: 30 25

Koncynpramii: Pomanuyk M.€.., 3rinHo 3 rpaikoM KOHCYJbTallil, 3aTBEPHPKEHOI0 Ha
3aci/laHHl Kadeapu: MOHeAUIOK Ta I’ ATHUL 3 16.05 (ayn.416)




2.3. CamocTiiiHa po00oTa CTyJeHTa Ta KOHTPOJIbHi 3aX0a1

Kon 3apnanHs Ha CPC Ta KOHTpOJIbHI 3aX011 Kinekicte | CTpok mpoBeaeHHS
MOIYJIst rogud CPC | (cemecTp, THXK/ICHB)
3M-JI1 |IligroroBka A0 JIEKIIMHUX 3aHATH 10

Buxounanns MOJYJIbHOL TECTOBOT 1-7 TuK1eHb
KOHTPOJIbHOT poOOTH (000B’SI3KOBHIA) 5
3M-JI2 | IligroroBKa A0 JIEKLIMHHUX 3aHATH. 10
Buxounanns MOJYJIbHOL TECTOBOT 7-15 TWXIEeHb
KOHTPOJIbHOT pOOOTH (000B’SI3KOBHIA) 5
3M-I1 [linroToBKa 10 MPaKTUYHUX 3aHATH 10 1-15 THKOeHb
[linroToBKa 10  YCHOTO  OMUTYBaHHS 5
(000B’s3KOBHH).
3M-1I3 3axuCT OMOBI/I 32 1HAUBIAYalIbHOIO TEMOIO 10 5-15 TwxneHn
(000B’13KOBHH).
ITinroToBka Jio icnuty (000B’ I3KOBHH) 20
Pazowm: 75

2.3.1. Memoouxa nposedenna ma oyiHIO8AHHA KOHMPOIbHO20 3ax00y 013 3M-JI1, 3M-JI2.

Opranizaifiss KOHTPOJIIO 3HAaHb CTYJIEHTIB TMOOyJOBaHAa 3a HAKOMUYYyBaJbHO-
MOJYJIbHUM TPUHLMIIOM 3TiJHO BUMOr Jitoyoro B yHiBepcuteTi Ilomoxenns «Ilpo
TIPOBEICHHS MiICYMKOBOTO KOHTPOJIIO 3HAHb CTYJCHTIBY.

3 meopemuunoco Kypcy HaBUaJbHOI AUCIHIUIIHU CTYJEHT MOBUHEH OyTH TOTOBUM
BIJIMOBIIaTH HA YCHI 3alTUTAHHA JIEKTOpA 1] 9ac JICKI[IHHUX 3aHSATh.

dopmMaMu KOHTPOJIO 3aCBOEHHS TCOPETHYHUX 3HAHb € YCHE OMHUTYBAaHHS ITiJ dYac
JEKIIHHUX 3aHATh (IMMOTOYHUM KOHTPOJIb), MOJIYJIbHI KOHTPOJIBHI POOOTH 3a KOKHHM
3MICTOBHUM MOJyJeM (BHYTPIIIHBO CEMECTPOBUI KOHTPOJIb), CKJIAJAHHS ICIUTY
(mizcyMKOBa aTecTarlis).

Bapiantu MOAYNbHUX KOHTPOJBHUX pOOIT MICTATh 25 3amuTaHb y TECTOBOMY
Burisai. Koxxna BipHa BiAMoBiAb omiHIOETECS y 1 6anm (3M-JI1, 3M-JI2). MakcumanibHa
KUIBKICTh OaJliB 32 BUKOHAHUI BapiaHT KOXHOI MOJYJIbHOI KOHTPOJIbHOI POOOTH CTaHOBITh
25 6aaiB. MakcuManbHa KUIBKICTH OaiiB, SIKYy CTYJIEHT MOXXE€ OTpUMAaTH 3 JEKUIHHOI
yacTHHHU, cKiaagac S0 0aJis.

2.3.2. Memoouka nposedenns ma OuiHI08aAHHA KOHMPOIAbHO20 3aX00y 0131 3IM-11

®opMOI0 KOHTPOJIO MpakTuuyHoro Mmoayito 3M-II € ycHe omuTyBaHHsS mia yac
MPOBEJICHHS MPAKTHYHUX (CEMIHAPCHKUX) 3aHATH 32 TEMaMH JIEKI[IHHOTO Kypcy. Beboro 3a
NpaKTUYHI (CeMiHAPCHKi) 3aHATTA CTyJAeHT Moxke orpumatu 30 OGauaiB. Jlo miei omiHKH
BXOJHUTh OKpPIM OINUTYBAaHHS CHUCTEMATHYHICTh MIATOTOBKU M0 3aHATh, CUCTEMATUYHICTh
BiJIBIIyBaHHS, TIJTOTOBKA KOPOTKUX TMOBIIOMJIEHh (10 2-3 XBWIMH) TpO CydYacHUU
eKOJIOTIYHHH CTaH y CBITI.

2.3.3. Memoouka nposedenns ma OUIHIOBAHHA O0OMAUWIHbLO20 3A60aHHA (00N0GIOL 00
CeMIHapCbKO20 3aHAmMMmA).

[nnuBinyanbHe 3aBJaHHS BUKOHYETHCS 3 METOIO OUIBII MOTJIMOJIEHOTO ONaHYBAaHHS
OKpEeMUMH TeMaMH JucuuIuiiHd. CTyJIeHT 3axuIiae JomoBiAb (5-15 XBUIMH); TaKOX MOXKeE
OPEJCTaBUTU ii y BUIVIAAI KOMII'IOTEPHOI Mpe3eHTamii Ta 0OOB’S3KOBO y TMarnepoBOMY
BUTJISAI].
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JIOTIOBiTb CKITANIAETHCS 3 OJHIET 13 HACTYITHUX TE€M Ta JOKJIAJAOM il Ha CEMiHAPCHKOMY
3aHATTI:
CydJacHi ekoJI0T1uHI mpodsieMu YKpaiHu
['mo0anpH1 ekosorivHi npooiaemMu
BoaooxopoHH1 30HM BOAHUX 00’ €KTIB PI3HOTO TUILY
ExomoriuHi acrmekT OCBOEHHS MIPUPOTHUX PEKpEallifHIX pecypciB
OCHOBHI HaNPSIMKH OXOPOHU MOPCHKHUX €KOCUCTEM
CipkoBojiHeBe 3a0pyiHeHHST YopHOTO MOps
[ywm sik 3a0pyIHIOBaY CcepeoBUIIa MEIIKaHHS JIFOAUHU
Enextpomarnitae 3a0pyIHEHHS HaBKOJHUIITHHOTO CEPEIOBUIIA
JlicoBi exocrcTeMu Ta iX poiib B (POPMYBaHHI T'1IPOJOTIHHOTO PEKUMY
10 HeratuBHuil BIJIMB JIIOAWHN HA HABKOJIMIIHIN TBAPUHHHMA CBIT
11. HeraTuBHMi1 BIUIMB JIFOIMHU HA HABKOJIMILIHIA POCIMHHHM CBIT
12. SIxicTh TUTHOI BOJIH 1 3J0OPOB’SI JIFOIUHU
13. ExonoriuHi acriekTa MeJiopartiii 3eMelb
14. HeratuBH1 HACTIAKHA CKUIY CTIYHUX BOJ B PIUKH
15. JIlumanum Ta iX TiAPO €KOJOTiUHI 0COOIUBOCTI
16. IIpoGnema anTpomoreHHoro 3adpyaaeHHss YopHOTro i A30BCHKOTO MOPiB
17. OcHOBHI 3aKOHHU €KOJIOT1i Ta MPUPOJOKOPUCTYBAHHS
18. Ypoku YopHoOuis ta Dykycimu
19. ExonorivHi Mporao3n MaitbyTHHOTO
20. XimiuHe 3a0pyAHEHHSI HAaBKOJIUITHHOTO CEPEIOBHIIA
21. ®izuune 3a0pyAHEHHS HaBKOJIHMIITHHOTO CEPEIOBHINA
22. bionoriuHe 3a0pyTHEHHS HAaBKOJIMIIIHBOT'O CEPEIOBHUIIA
23. [lpuumaM nerpanarii IpyHTIB
24. @axTopu eBTpohyBaHHS BOTHUX 00’ €KTIB Ta iX HACTIAKH
25. IIpoGnema 3a0pyTHEHHS MOPCHKHUX BOJT
26. [IpoOnema 3a0pyAHEHHS 11136 MHUX BOJ
27. ExoyOT14H1 HACTIAKY XiMi3allli CUTbCHhKOTO FOCTI0IapCTBA
28. ®akTopu ferpaaailii 030HOBOTO IIapy
29. [TapHukoBuii eheKT: MPUUNHY 1 HACTI KA
30. XapakTepucTuka CMOT1B PI3HUX THUIIIB
31. XapakTepuCcTHKa KUCIOTHUX OIaJiB
32.Cran atMocdepH y BEIUKUX MIiCTax YKpaiHu
33. [Ipobnema sIKOCTI BOIHUX pecypciB YKpaiHU
34.IIpobGnema NOBOKEHHS 3 TBEPAUMHU MOOYTOBUMH BIAXOAaMH B YKpaiHi
35. IpuaIuny knacudikarmii 1 XapakKTepUCTHKA ITECTHITH/IIB
36. HadproBe 3a0pyiHEeHHSI MOPCHKUX BOJT
37.CTiuH1 BOJY 1 TPUHIUIIN 1X OUUILICHHS
38. EK0J10r0-eKOHOMI4HI1 aCTEKTH T1IpOECHEPTeTUKH
39. CuHTeTHYH] TIOBEPXHEBO-aKTHBHI PEYOBHHHU Ta iX BIUIMB HA SKICTh MOBEPXHEBHX BOJ
cyri
40. HeraTtuBH1 HaCH1AKU BUKOPUCTAHHS TPAAUILIIIHIX EHEPreTUYHUX PECypCiB
41. TenmoenepreTuka sk (hakTop BIUIMBY Ha HaBKOJIHIIHE CEPEIOBUILE
42. BinHOWIEHHS TUITY “XIKaK-)KepTBa~ B BOJHUX €KOCHCTEMAaX
43. SIxicTb BoAHOI cepenu K (HaKTop ICHYBaHHSA riApo O10HTIB
44 Tlpobnema aediuuTy Ta HAJIMIIKY CIHOKMBHOI OlOT€HHOI PEYOBMHM B BOJHHUX
eKOCHCTEMAxX
45. XiMIYHUM COCTaB PIYKOBUX BOJ — a010THUHMI (haKTOp

CoNOORWNE
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Odopmiiena po6ota Mae OyTu Ha cTopiHKax ¢opmaTty A4, MiXK CTPOKOBHIA iHTEpBaI —
1,5, mpudt — 14, Bigcryn — 1,25. OkpiM po3B’si3aHHS OCHOBHOI TE€MHU Ta JITEPaTypH,
JIOMAIITHE 3aBJIaHHS Ma€ MICTUTU: BeTyn (akTyanapHICTH MPOOJIEMH, OCOOMCTE BiTHOIICHHS),
BucHoBku (Mipu 60poTh0H 3 Mpo6IIeMOI0, peKOMEHAAITIT 11010 TTOKPAIIEHHS CUTYaIlli).

[HpopMmamito 1mOA0 JITEpaTypHUX JKEPENT MOKHA B3SITH 3 MEPENKYy OCHOBHOI
mitepatypu cwuiadycy ([1-5]) Ta iHTepHeT cailTiB, 3 3a3HAUYCHHSAM TOYHOI EJIEKTPOHHOI
anpecu. [lepenik mocuiianb Mae MICTUTH HE MEHIU SIK 3-4 JITEpaTypHUX JKEpea.

3aranpHa KiTbKICTh cTOpiHOK — 10-15.

MaxkcumanpHa OIliHKa 32 BUKOHAHHS 1H/IMB1IyaJIbHOTO 3aB/IaHHs JopiBHIOE 20 6asam.

3arasbHa MakKCcUMajbHa KUIBKICTh OalliB 3 JUCHUIUIIHU «EKOJOTis», SKy CTYyACHT
MO’K€ OTPUMATH 33 TEOPETUYHY Ta IPAKTUYHY YaCTUHHU, cKiagae 100 6aJis.

2.3.4. Memoouka npogedeHHA ma OUIHIOBAHHA KOHMPOIbHOZ0 3AX00y 0J1A
cemMecmpo60zo icnumy

[TincymxoBuit cemectpoBuii koHTposb_(IICK) nepenbavae nBi (GopMH OLIHIOBAaHHS
YCHIIIHOCTI 3aCBOEHHS CTYJICHTOM HaBYaJIBHOTO MaTepialy TUCHMIUIIHU: — KIJTbKICHA OIlIHKA
(6an ycmimHocTi); — siKicHa oIfiHka. KimpkicHa orfiHka (0aj yCImIIIHOCTI) — 1€ BiJICOTOK, KU
CTAaHOBUTH IHTErpajgbHa cyma OayiB, OTPUMAHUX CTYJEHTOM Ha KOHTPOJIIOIYHMX 3aX0JaX,
BITHOCHO MAaKCHUMaJbHO MOXJIMBOI CyMH OajiB, siKa BH3HAU€Ha IMPOTrpamMol0 HaBYAJIbHOI
JUCIUILTIHA. SIKiCHA OIiHKA — II¢ OIlIHKAa, sIKa BUCTABJIIETHCS Ha IMJACTaBl KiJbKICHOI OIlIHKH
(6amy ycmnrHoCT) 32 OyIb-SKO0 SKICHOIO ITKaJIo. B yHIBEpCUTETI BUKOPHUCTOBYIOTHCS TaKi
IIKaly SKICHUX OIIHOK: — YOTUpuOanbHa (BIIMIHHO, J00pe, 3a/I0BUIBHO, HE3aJ0BUIHHO) —
It GOpMH CEMECTPOBOTO KOHTPOJIIO Y BHUIVISIAI CEMECTPOBOTO ICIHUTY (€K3aMEHy); —

cemuOanbHa Mmkanga ouiHioBaHHA ECTS — BUKOPUCTOBYETHbCS 3a KpPEAMTHOMOIYJIBHOI
CHCTEMHU OpTaHi3ailii HaBYaJIbHOTO MPOILIECY.
CemecTtpoBuii icnut (exk3aMeH) — 1€ @HUCbMOBa (QopMma  MiJICYMKOBOTO

KOHTPOJIIOIOUOTO 3axXOJy B Tepioj 3allikoBo-ek3ameHariiHoi cecii. Ilig wac ex3ameny
NEPEBIPSIETbCS 3aCBOEHHS CTYACHTOM TEOPETHMYHOTO Ta MPAKTUYHOTO MaTepiany (3HaHb,
BMIHb Ta HaBUYOK, [0 BU3HAYCHI Yy CHWJUIa0dyci HaBYAIBHOI JUCIMIUIIHK) 3 OKPEMOi
HABYaJBHOI JUCHUIUTIHY 32 cemecTp. OIIHIOBaHHS YCHIITHOCTI BUKOHAHHS CTYJIEHTOM ILIbOTO
3ax0y 3I1HCHIOEThCS Y POpMi KUTBKICHOT OIiHKH (0alT yCIIIHOCTI).

Cryneur BBaxkaerbes gonviieHuM o [ICK 3 HaByanmpHOI muciumuniau «Exosorisy,
SKIIO BIH BUKOHaB ycCi BHUIM poOiT, mependadyeHi poOOYOI0 HABYAIBHOIO MPOrpaMoro
JTUCIUIUTIHA, 1 HaOpaB 3a MOIYJIBHOIO CHCTeMOI cymy OaniB He wmeHme 50% Bifg
MaKCUMaJIbHO MOJXJIMBOI: — 3a TMPaKTUYHY YaCTUHY AMCHMIUIIHUA 1Js icnuty: 15 6aJiB
(ceminapchbki 3aHsaTTs) Ta 10 6agiB (I0MOBIAB 10 CEMIHAPCHKUX 3aHATh). KOXKEH CTyleHT,
KWW Ha JeHb icnuTy Mae nonyck g0 [ICK 3 qucuurmiinm, 1mo 3akiHIy€eThCs ICIIUTOM, CKIIaae
MUCHMOBUH 1CIIUT (€K3aMEH) 3a PO3KJIaJIOM €K3aMEHIB.

SKIIo CTYIEHT Ha JIeHb €K3aMEHy He JIKBIAYBaB 3a00pProBaHICTh 3 MPaKTUYHOI
YaCTUHU HABYAJIbHOI JUCLUMIUIIHK, BIH HE JIOMYCKA€ThCS A0 €K3aMeHy. SKIo CTyaeHT
JIKBiTyBaB 3a00proBaHiCTh MO MPAKTUYHIN YaCTHHI O AHS €K3aMEHY, TO BiH JIOIYCKAETHCS
BUKJIa/IaueM JI0 €K3aMEHY.

IlincymkoBa KOHTpPOJIbHA po6oTa (icmMT) mpeacTaBisie coO0I TECTOBI 3aB/IaHHSA,
KOXKHE 3 sSKuX MIicTUTh 20 3amuTaHb. MakcuMalibHa OIlIHKA 3a pe3yJibTaTaMU IiJCyMKOBOI
arectarii (icnuty) ctanoBuTh 100 6aJiB.

3arajpHa oOmIiHKA 3a ceMeCTP BHBOAMTHLCH SIK cepelHbOaApupMeTHYHE 32
NiICYMKAMH NOTOYHOI0 KOHTPOJIIO (3 TEOPEeTHYHOI Ta MNPAKTHYHOI YACTHH) Ta
OLIiIHKOIO 32 iCIuT.
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3. PEKOMEHJAIIII 1O CAMOCTIHHOI POBOTH CTYJEHTIB

3.1. Moayab 3M-JI1 «3arajabHi nurtands. OCHOBH 1J100aJ1LHOT
i TpaguuinHOoI eKOoJIOTil ».

3.1.1. [losuanus

Tema 1. Exonocia ak mixcoucyuniinapna nayka
[ToHATTA 1 CTPYKTYpHI miApo3aiid exosiorii. OCHOBHI €Tany PO3BUTKY €KOJOT14HOI

Hayku. MeToau, MPUHITMIK Ta MIIXOAd O BUBUYEHHS EKOJIOTIYHUX 00’e€kTiB. IloOikHMI
OIJIs11 OCHOBHUX INIOOQJIBHUX €KOJIOTTYHUX MPOOJIEM Cyd4aCHOCTI

[Ipu BUBYEHHI TeMHU 3BEpHYTH OCOOIHMBY yBary Ha Taki MUTaHHS: Cy4acHa €KOJIOTis K
KOMILIEKCHA MKIUCIUIUTIHAPHA HAyKa; MOHITTS «HABKOJIHIIHE CEPEIOBHILEY, ‘€KOJIOris”,
“NpUPOTOKOPHUCTYBAHHS Ta 1H.; OCHOBHI MPUHITUITN €KOJOTIYHUX JOCIiPKEHb; METOI0JIOT14Hi
OCHOBH €KOJIOT'11; 0COOJIMBOCTI CTPYKTYPHUX MIJIPO3ALIIB CydyacHOi ekosorii. OCHOBHI
MPUHIUIIN, METO/IHM 1 MAXOAX BUBYEHHS B €KOJIOT1T 1 IPUPOJOKOpUCTYBaHHI. OTJIsi OCHOBHUX

100aIbHUX €KOJIOTIYHUX MPOOJIeM Cy4acHOCTI.
Jlireparypa [1, 3, 4,6, 7,9, 10, 12, 13].

Tema 2. biocghepa ak 2nodanvha ekocucmema
Jlesiki ysiBIeHHS TIpO CTPYKTypy Oiocepu. Cxema esomorii 6iocepu. CyuacHuit erar
po3BUTKY Olocdepu. Kua pedyoBuHa 1 i posb B Oiocdepi. ['imoteza I'ei. AnTpomoreHnHe
HaBaHTAKCHHS — OCHOBHA MPUYKHA Jierpaaailii 6iocdepu.

[Ipu BUBYEHHI TeMHU 3BEPHYTH OCOOJIMBY yBary Ha Taki NMUTAHHS: BU3HAYCHHS MOHSTTS
“Oiocdepa’”; ysABICHHS MPO CKIAIOBI Oiocdepu; cepeoBHINE MPOXUBAHHS, CKOJIOTIYHA HIIIa,
Oiotom, OioleHO3, OIOreOICHO3, €KOCHCTeMa, MPUPOJHA CUCTEMa, SKOTOH, OiOM, EKOJOTidHi
(dakTOpH, HABKOJWIIHE CEPEIOBHUINEC, «OKHBA PEYOBHHA»; XIMIYHHU CKIIQJ JKUBOI PEYOBHHU;
010JI0T1YHI IHIUKATOPHU CTaHy JOBKULISA; CyTh TINNOTE3H INI00AIBHOrO 010J0T1YHOTO0 KOHTPOJIIO.
Cxema epomomii Oiocdepu. CywacHuii eram po3BHTKY Oiochepu. BusHaueHHS TOHSTTS
«HOOC(]Eepay.

Jlireparypa [1, 3,4, 6, 7,9, 10, 12, 13].

Tema 3. biozeouenosu (exocucmemu) — 0CHOBHI CmMPYKmypHi 00uHuuyi diochepu

[Tonsatrss «exocucrema». [lopiBHSIBHA XapaKTepUCTHKAa TMOHATH ,,010r€oneHo3” 1
»ekocuctema”. CTpykrypa OioreoreHo3y (ekocucteMu). bioTHUHa CTPYKTypa €KOCHCTEMH:
MOHSTTSI «aBTOTPOPU» Ta «reTepoTpodm». XapaKTepUCTHKAa EKOCHUCTEM 1 TPUHIUINU 1X
Kkjacugikarii

[Ipu BUBYCHHI TEMH 3BEpHYTH OCOOJHBY yBary Ha TaKi NMUTaHHS: TIyMA4eHHS TOHSTH

«EKOCHCTEMay, «010Te0IIeH03», «aBTOTPO(PI», KTETEPOTPOPI», KTOMEOCTa3)» Ta KTOMEOCTAaTHUHE
I1aTo»; CTPYKTypa 1 AMHAMIKAa €KOCHCTEM, THMNM 1 NPUHLMIHN IX KiIacudikalii; NpUKIaau
NPUPOJHHX Ta MITYYHUX EKOCHCTEM.
Jlirepatypa [1, 3,4, 6,7, 9, 10, 12, 13].

Tema 4. Kpyzo06iz peuosun ¢ ekocucmemax
bioreoximiyHi Kpyroo0iru ({ukin) pedoBuH . biogoriynuii Kpyroo6ir aToMiB y mpupo/ii
[Tpu BHBYEHHI TeMM 3BEpHYTH OCOOJIMBY yBary Ha Taki NMUTAHHS: BU3HAUYCHHS MOHSTTS
«OpraHoreHH» ab0 «IMKIIYHI» XIMIYHI €JIeMEHTH; Kiacu@ikailis XIMIYHUX €JIEMEHTIB 3a
B.I.Bepnaacbkum; «0OioreoXiMiyHUN Kpyroooir» (LuKI); KpyrooOir BOJH; OCOOJMBOCTI
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010reoXiMIYHMX IUKIIIB BYTJICIIO, KHCHIO, a30Ty Ta (ocdopy; O6iomorigHuil Kpyroodir aToMiB y
IPUPOII
Jlireparypa [1, 3,4, 6,7, 9, 10, 12, 13].

Tema 5. Ilomik enepeii 6 exocucmemax
3aranbHa cxeMa Tpancdopmariii eHeprii B ekocucteMax. [IoHATTS Tpo eKoJIOT1vHi
nipamiau. EHepreTnyna knacudikaiis eKOCUCTEM
[Tpu BUBYEHHI TeMHU 3BEPHYTH OCOOJMBY yBary Ha Taki MHUTaHHS: MoTik eHeprii; I ta Il
3aKOHH TepMoanHaMiky; npasuia 1% i 10%; 3BopoTHUII MOTIK eHeprii; MOHATTS PO €KOJIOTIYHi
mipamijn;, THIM KOHTUHEHTAIBHHUX 1 BOJHUX E€KOJIOTIYHHUX IMipaMil; eHepreTnyHa Kiacugikaiis

E€KOCHCTEM.
Jlireparypa [1, 3,4, 6, 7,9, 10, 12, 13].

3.1.2. [lumanns ons camonepesipku

1. o Take cy4yacHa exoJyoris?
2. 3a sKUMH 03HAKaMU BUAUISIOTHCS CTPYKTYPHI MiAPO3IiIH €KOIOTii?
3. SIki OCHOBHiI METOJY OLIIHKH 1 POTHO3Y BUKOPUCTOBYIOTHCS B €KOJIOT1i?
4. Y 4yomy CcyTh CUCTEMHOTIO Iiaxoay?
5. VY gomy cyTh i€epapXi4HOTO MiaX01y?
6. VY gomy CyTh NPUHIUITY EMEPIKEHTHOCTI?
7. SIxi ocHOBHI IIO00ATBHI €KOJIOTIYHI TPOOJIEMHU Cy9acHOCTI?
9. o Take 6iochepa?
10. SIki OCHOBHI THIH PEUOBHUH Yy cKJaal 6iochepu?
11. ki mexi 6iochepwu, Bik 6iochepu?
12. o siBisiroTh cO0010 «MapabdiochepHi 30HI»?
13. lo sBisie coboro OGiocdepa 3a CTpyKTyporo?
14. o take «touku [lactepa» ?
15. SIki ocHOBHI ysBIIEHHS TTpO HOOC(hepy ?
16. IIlo Take ekojioriyHa Hima, 010TOII 1 0101IeHO3 ?
17. SIxi ocHOBHI exosoriuHi pakTopu ?
18. Sxa pi3HHUIT MK TOHITTIMH «CKOCUCTEMa» 1 «010TeomeHo3» ?
19. SIxi OCHOBHI XapaKTEPUCTUKU €KOCUCTEM ?
20. Hlo Take aBTOTpOdHU i rereporpodu ?
21. Ulo Take MpOIyIEHTH, KOHCYMEHTH 1 PeIylIeHTH ?
22. SIki MOKa3HUKU ToMeocTasy ?
23. lllo Take romeocTaTUYHE IIATO ?
24. Sxi npuHIMH Kiacugikarii ekocucteM ?
25. Sxi mpuammmm 6iomHOI knacudikaii (3a FO. Omqymom) ?
26. Illo Take «oKMBa pedoBHUHAY ?
27. SIxi GioreHHi eJIEMEHTH BXOATH 10 CKJIay )KHBOI PEYOBUHU ?
28. lllo Take 6ioreoximMidHi IHIUKATOPH ?
29. Y yomy nossrae 3akoH OloreHHoi Mmirpaiiii Bepaaacekoro ?
30. Sxi rpynu XiMiyHUX ereMeHTiB BuauUieHo B.1. Bepnaacbkum ?
31. SIki XiMi4HI €JIEMEHTH BITHOCSATHCSA 1O MUKIIYHUX (OPraHOTeHHUX) ?
32. o Take 6ioreoximMiyHUN Kpyroooir ?
33. SIki ocHOBHI TMIH G10T€OXIMIYHUX KPYToo0iriB ?
34. o Take 6ionoriyamii kpyrooo6ir atomis (BIK) ?
35. Y "yoMy cyTh KpyrooOiriB Boau, BYTJIEII0, KUCHIO, a30Ty, CipkH, Gpochopy ?
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36. Illo Take aHTpomOreHHa YacTHHA 010r€OXIMIYHMX KPYroooiriB ?
37. o Take exoyioriuHa eHTpPOMis ?

38. Illo Take notik eneprii ?

39. Cdopmymroiite mpaBuna 1% i 10%.

40. SIKi OCHOBHI TUIIM €KOJIOTIUYHUX Tipamif ?

41. Sxi npuHIMIHN eHepreTUYHol Kiacuikalii ekocucrem?

42. 1Illo Take «mepeBepHEHA MipaMigan?

Ilumannus ons camonepesipku 6a3068ux pe3yibmamie 3HAHb

3a SKMMU 03HAKaMH BUILISIOTHCS CTPYKTYPHI MiAPO3ALINA €KOJIOT11?

Ski OCHOBHI r7100aTbHI €KOJIOTTYHI TPOOIEMU CYy4acHOCTI?

o Take «6iocdepar, Bik, MEKi, OCHOBHI XapaKTepUCTUKHU Oiochepu?
Ski OCHOBHI €Tamny PO3BUTKY E€KOJIOTIi sIK HAyKH Ta €Tamy pO3BUTKY Oiochepu?
Sxi ocnoBHi Tunu peuoBuH bC 3a B.I.Bepnancbkum?

Ski OCHOBHI KOMIIOHEHTH BXOJSITh y ckiaja Oiochepu?

[Tonsartsa «ditochepar ta «pemychepar

SKi OCHOBHI ysBJICHHS TIpO Hoocepy ?

. SIKy CYKYIHICTb )KUBHUX OPTaHU3MIB MICTUTh Oy ib-sika EC?

10 1o Take exocucTema i 0ioreoneHo3, iX CIiibHI Ta BiAMIHHI pUCH?

11.5xi npuHImmm Ki1acudikaiii ekocuctem ?

12.biomna knacudikaiis ekocucreM (BojHi, HazemHi) 3a F0.Oxymom

13.5Iki OCHOBHI THIH B3a€MOBITHOCHH >KHBUX OPraHi3MiB?

14.11o Take «KHBa PEUOBUHAY, 11 XIMIYHAN CKIam ?

15.V yomy nonsirae 3akoH 6ioreHHoi Mirpariii BepHaacbkoro ?

16.51xi ocHOBHI THIH 010T€OXIMIYHHX KPYroooiriB ?

17.B yomy cyts | Ta Il 3akoHIB TepMOAUHAMIKH?

18.5Iki TpoiuHi piBHI B €KOCUCTEMaX, OCHOBHI THITH €KOJIOTIYHUX Tipamif ?

©CoOoNoOOTRA~WNE

3.2. Moayab 3M-JI2 «KAHTpPONOreHHe 32a0Py/IHeHHSI HABKOJIUIIHHOT0 IPUPOJIHOT0
cepeIoBHILA»

3.2.1. [losuanns

Tema 1. Ilpoonema ammponozennozo 3adpyonenns o0oekinna. Knacugixkayis
3a0pyoOHeHb.

®izuyHe 3abpynHeHHs AOBKULIA. OcoOMMBOCTI  palOaKTUBHOTO 3a0pyIHEHHS
JOBKUUISL. XiMIYHE 3a0pyAHEHHS HAaBKOJHWIIHBOTO CEpPEelOBUINA, MOro OCOOJIMBOCTI.
bionoriune 3a0pyIHEHHS HaBKOJMIIHBOTO CEPEAOBUILA

[Tpy BUBUYEHHI TEMH 3BEPHYTH OCOOJMBY yBary Ha Taki MUTAHHS: TIIyMAadeHHS MOHSATTS
«3a0py/HCHHS»; TUNK 3a0pyJHEHHS JOBKLUIL, OCOOJMBOCTI (i3WYHOTO, XIMIYHOTO 1
Oios10TiyHOTO 3a0pyJHEHHS JOBKULIA; CYTh IMPOOJIEMHU YIPABIiHHS Ta MOBOKEHHS 3 BiAXOJaMHU

BI/IpO6HI/II_[TBa Ta CIIOKBAHHA.
Jlitepatypa [1, 3, 4, 6, 7, 8, 10, 12, 22].
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Tema 2. Aumponozenne 3a0pyOHeHHA AaMMOCPHepHO20 nOGIMpa ma U020 eK0102iuHI
HacnioKu

Bumun i mkepena 3abpyaHenHss atMmocdepu. Tpancdopmaliiss 3a0pyaHIOBAIbHHX
pedoBuH B artmocdepi. Kpurepii caHITapHO-TITI€EHIYHOI OI[IHKHU SIKOCTI aTMOC(EpPHOIo
noBiTpsi. HeratuBHi Hacmiaku 3a0pyaAHEHHS aTMOC(hEpH.

[Ipu BUBYECHHI TEeMH 3BEpHYTH OCOOJHBY yBary Ha TakKi NMUTAHHS: TIIyMadeHHS TOHSTH
«3a0pynHIOBaY» 1 «3a0pyaHIO0Ya pedoBuHa» arMmochepu; ocHoBHI 3P armocdepu, ix
MOXO/KEHHSI Ta TpaHC(hOpMallis; TUMW TPAHUYHO-IAOMYyCTUMHUX KOHIeHTpauid 3P; dakropu
dopMyBaHHS CMOTY Ta KHCJIOTHHX OMaJiB; NPUYMHMU MApPHUKOBOro e(eKkTy Ta nerpaaaii
030HOBOTO MIapy; ocoOnMMBOCTI BIIuMBY 3P Ha 6i0Ty i Oprasism JIOJUHH; LUISIXH OXOPOHHU
atMocdepmu.

Jlireparypa [1, 3,4, 6,7, 9, 10, 12, 22].

Tema 3. Aumponozenne 3a0pyoHeHHA RPUPOOHUX 600 mMa 1020 €EKONOIYHI
Hacnioku

3araJibHi BiZIOMOCTI IIPO BOJHI pecypcH 1 BojgokopuctyBanHs. OCOOIMBOCTI 3a0py AHEHHS
MMOBEPXHEBUX BOJ CYIIII. OcoOmmBocTi 3a0pynHEHHS Tia3eMHUX Boja. (OcoOIMBOCTI
3a0pyAHEHHsI MOPCHKHUX BOJA. HeratwBHI HacmiAku 3a0pyJHEHHS TPUPOTHUX BOJ Ta iX
O0XOpOHa

[Ipu BUBYEHHI TeMU 3BEPHYTH OCOOJIMBY yBary Ha Taki MUTaHHS: (aKkTOpu 3a0pyTHEHHS
BOJHUX OO €KTIB; THUIM 3BOPOTHUX BOJ, OCOOJIMBOCTI CTIYHHUX BOJI PI3HOTO IOXOKCHHS;
dakropu eBTpodikaiii MOBEPXHEBUX BOJ; OCOOIMBOCTI 3a0pyIHEHHS MMiJ3€MHHUX BOJ; JKEpela
3a0pyIHEHHS MOPCHKUX BOJ; OCHOBHI BUMOTH JO MUTHUX BOJ; MPUHLUMIHN OYUIICHHS CTIYHHUX
BOJI; IIJISIXW OXOPOHU HMPUPOIAHUX BOJI.

Jlireparypa [1, 3,4, 6,7, 9, 10, 12, 22].

Tema 4. Aumponozenne 3a0pyOHeHHA [PYHMOGO20 NOKPUGY MaA U020 €KONO02IYHI
HacioKu

3aranpHi BimomocTi mpo Jitobiochepy Ta rpyHTH. OCHOBHI NPUYMHM AeTpaaaiii
rpyHTiB. Hacminku 3a0pyAHEHHS IPYHTIB Ta iX OXOPOHA.

[Ipy BHUBYEHHI TEeMH 3BEpHYTH OCOOJMBY YyBary Ha TakKl NUTaHHSA: OCOOJMBOCTI
negochepu; GakTopu nerpajgauii IpyHTIB; IPUYMHU PO3BUTKY €pO31MHUX MPOLECIB Ta HUIAXHU iX
3aro0iranHs; oOcoOJIMBOCTI 3a0pyIHEHHs IPYHTIB TMECTULUIAAMH Ta arpoxiMikaramu, ix
KkJacuQikallis; MISXH 0XOPOHU negochepu.

Jlireparypa [1, 3,4, 6, 7,9, 10, 12, 22].

Tema 5. Padioakmuene 3a0pyOHeHHA HABKOJIUUIHBO20 CEPEOOGULLA

[TpupoaHi Ta aHTpomoOreHH1 jpkepena pamiauii. Brumms paaianii Ha GiocuctemMu Ta
€KOCUCTEMH

[Ipu BHUBYEHHI TEMHU 3BEpPHYTH OCOOJIMBY yBary Ha Taki NMUTaHHS: HOHATTS «J103a»;
PamioOHYKIIH; o-, B- Ta Y- BUIPOMIHIOBAHHS; NMPUPOJHI Ta aHTPOIIOTEHHI JKepera paiailii;
IIKIJIMBl HACHIIKA OMPOMIHIOBAHHS; «pajlalliiHUNA TrOpMe3uc»; Hacaiaku YopHOOMIBCHKOI

KaracTpopu
Jlireparypa [1, 3,4, 6, 7, 9, 10, 12].

3.2.2. [lumannus ons camonepesipku

. o Ha3MBa€eThCs «3a0pyTHEHHSIM» B €KOJIOT1i?

. 3a IKUMU O3HAKaMU PO3PI3HIIOTH 3a0pyJHEHHS?

. Y yomy crnierdika ¢pizndHOro 3adpyIHeHHS JOBKUILIA?

. SIxi ocobmuBOCTI paZioaKTUBHOTO 3a0pYyAHEHHS JOBKULIS?

. 1o Take ximiuHe 3a0pyIHEHHS JOBKLLIA?

. IIlo Take «mMOIIOTAaHTH», KKCEHOOIOTUKI» Ta EKOTOKCUKAHTU»?

OO Nk wnN —



7.
8

9.

10.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26

27.
28.

29
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o Take KaHIlepOreHHa, MyTareHHa 1 TepaToreHHa Jiis pe4OBUH?
SIKi OCHOBHI MPUYMHU O10JIOTIYHOTO 3a0pYTHEHHS JTOBKILIS?

o Take iHTpOMYKILisI?

SIKi OCHOBHI JpKepesia aHTPOMOTEHHOT 0 3a0py iHeHHs aTMochepu?
o Take I'’IK pedoBuHM B atMochepi?

SIKi mpUYMHU YyTBOPEHHS! OCHOBHUX THUIIIB CMOTY?

SIKMM YMHOM YTBOPIOIOTHCS KHCIIOTHI Onaan?

SIKi OCHOBHI MPUYMHHU JETPAAAIIii 030HOBOTO MIapy?

SIKi OCHOBHI IPUYMHU TAPHUKOBOTO €PEeKTY?

XTO BITHOCUTBCS JIO «BOJOKOPHUCTYBAUiB» Ta «BOAO CIIOKUBAYiIB»?
o Take Komi-TiTp?

[Ilo Take komi-iHAEKC?

SIKi OCHOBHI METOJMKY BU3HAYEHHS SIKOCTI TOBEPXHEBUX BOA?

SIK pO3pI3HSIOTH BUAM 3a0pyIHEHHS BOAHUX 00’ €KTIB CyIii?

1o Take 3BOpOTHI BOM?

[Ilo Take mporuec caMOOYUIIICHHS ?

SAxa crienmdika GizHIHOTO0, XIMIYHOTO 1 O10JIOTTYHOTO 3a0pyAHEHHS ITiI3EMHUX BOI?
SIxi OCHOBHI IPUYHUHU 3a0pYTHEHHS MOPCHKUX BOJ?

Ski OCHOBHI PEYOBHUHHU, 1110 3a0pYIHIOIOTH MOPCHKI BOU?

Sxki ocHOBHI (pakTopu eBTpodikaiii BOAHUX 00’ €KTIB?

Ski OCHOBHI IPUYUHU AeTpajalii I(pyHTIB?

Ski npUuYUHU XIMIYHOTO 3a0pyIHEHHS IPYHTIB?

. Y gomy mossirae ekonorigna HeOesneka arpoxiMikaTiB 1 nectuiuaiB? Kimacudikarris

IIECTULINIIB

30
31
32
33
34
35
36
37

. SIKi OCHOBH1 METOJIM 3aXUCTY arpOEKOCUCTEM?

. Y 9omy cyTh OpraHigHOTro 3emiepodcTBa?

. lllo Take peKkyabTHBAIS 3eMETh?

. o Take pamionyxmia?

. lllo Ha3uBaeThHCs 1030107

. SIK1 OCHOBHI JKepelia MPUPOAHOIO BUITPOMIHIOBAHHS ?

. SIK1 OCHOBHI JKepelia aHTPOIIOT€HHOT0 Pall0aKTUBHOTO 3a0pyAHEHHS?
. Y 4omy cyTh «pajiaiiitHoro ropmesucy»?

Ilumannus ons camonepesipku 6a3068ux pe3yibmamie 3HaAHb

NGk~ wWNE

9.

10
11
12
13

[I{o Ha3uBaeThCA «3a0pyAHEHHSIM)» B €KOJIOT11?
OxapakTepusyiTe OCHOBHI BUIH 3a0pyAHECHHSI TIOBKIJIJIS.
Sxi OCHOBHI JKEpea aHTPOIMOTE€HHOTO 3a0pyAHEHHS aTMochepu?
OxapakTepu3yBaTH HETaTUBHI HACTIAKU 3a0pyIHEHHS aTMOochepu.
SIKi € MIISX| MOJIMIIEHHS MOBITPSHOTO cepeoBHINA?
SIKki po3pi3HAIOTH BUU 3a0pyTHEHHS BOJHUX 00’ €KTIB Cyii?
[Ilo Take cTiuni Boau?
B yomy cnenmdika hizuyHOTO, XIMIYHOTO 1 O10JIOTTYHOTO 3a0pyIHEHHS TTiI3EMHUX
BOA?
SIKi OCHOBHI MPUYHMHM Ta MUISIXU 3a0pyTHEHHS MOPCHKHUX BOJ?
. SIK1 OCHOBHI1 HaIPSMH MOJIIIIEHHS CTaHy BOJHUX 00’ €KTIB?
. SIki OCHOBH1 IPUYHMHHU JeTpajalii rpyHTiB?
.o siByIsIETBCS MPEAMETOM Ta 00’ EKTOM MPUPOIOKOPUCTYBAHHS ?
.IIo Take «onTHUMalIbHE TPUPOIOKOPUCTYBAHHS»?

14. SIxi OCHOBHI 3aKOHH €KOJIOT1i Ta IPUPOTOKOPUCTYBAHHS ?
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4. IIMTAHHA 10 3AXOAIB IMOTOYHOTI'O, IIIICYMKOBOI'O TA
CEMECTPOBOI'O KOHTPOJIIO

4.1 TecToBi NUTAHHA 10 MOAYJIbHOI KOHTPOJIBLHOI podoTn moxyJs 3M-JI1

1.HuxHs yacTuHa Oiocepu, Kyau He NPOHUKAE COHSAYHE CBITJIO,IpounecH (POTOCHHTE3Y
HEMOKJIUBI il YTBOPEeHHS 0ioMacH 3 MiHepaJIbHUX PeYOBUH HEe MAKOTh iCTOTHOIO 3HAYEHHS
—me

Jimepamypa [1 ¢.28. 7 ¢.12]

2.Micue, sike 3aiiMa€ OpPraHi3m y cepeloBHIIi MPOKUBAHHS, 00yMOBJIeHe 1i0ro NoTpedoro B ixki,
TepuToOpii Ta MOB’sA3aHe 3 (PyHKLI€I0 BiITBOPEHHSI HA3MBAETHCH:
Jlimepamypa [1 ¢.30, 7 c.12]

3.EHeprisi Mo:ke nepexoauTH i3 oaHi€l popmu B iHILY, aj1e He MOKe 3HUKATH i CTBOPIOBATUCS
HAHOBO CYTh:
Jimepamypa [ 7 ¢.20]

4. Sk Ha3UBAETHCHA CTAH PYyXJMBO-CTA0IIbHOI PiIBHOBArM €KOCHCTEMM:
Jlimepamypa [ 7 c.13-14]

5.Cepen HeopraHiyHux CHOJYK Yy JKHUBili peyoBHHi 000B’S3KOBUM |1 HaWOULILII
PO3MOBCIIKEHUM KOMIIOHEHTOM €:
Jimepamypa [ 7 ¢.15]

6./{0 exoJIOTiYHNX MipaMig HaJIeKaATh:

Jlimepamypa [ 7 ¢.20]

7.B 0ioreoxiMiYHMX NHMKJIAX IPUHUMAKOTH YYaCTh:

Jimepamypa [ 7 c.17]

8.IloHATTH ,,eKk0/10TiYHa MipaMiza” o3Ha4ae€:
Jimepamypa [ 7 ¢.20]

9. Ha 10/110 HACTYTHMX eJIEMEHTIB MpuUINajaac ocHoBHA yacTuHa (98.5%) Bia 3aranbHoi
KIIBKOCTI MaKPOEJIEeMeHTIB:

Jlimepamypa [ 7 c.15]

10./{o exoJIoriYHUX (PAKTOPIB HAJICIKATH:
Jimepamypa [ 7 c.12]

11.Bik Giocdepu nopiBHIOE:
Jlimepamypa [ 7 c¢.10]

MacH, eHeprii i inpopmauii ciizom 3a B.I.BepHaacbkum Ha3UBAaKOTh:
Jlimepamypa [ 7 c.15]

13. Tepmin ,,exos0rist ” 3anpoNnoHyBaB:

Jlimepamypa [ 7 c.4]
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14.0cHoBHMMHU THIIAaMHU pe4oBHUH Oiochepu no B.I.Bepuaacbkomy €:
Jimepamypa [1¢.20, 7 ¢.10]

15.3eJ1eHi pocsinHM, sIKi 3AiHCHIOIOTH (POTOCHHTE3, BUKOPHCTOBYIOYH MiHepaJbHi KOMIIOHEHTH
JJIS CHHTe3yBaHHsA 0ioXiMiYHUX cyOCTaHUii, HeOOXITHUX JJIs1 POCTY H BiITBOPEHHSA
HA3MBaIOTbCA:

Jlimepamypa [ 7 c¢.13]

16.3a3Buuaii ekocucTeMa MiCTUTh TaKy KiJIbKiCTh TPO(PiYHUX PiBHIB:

Jlimepamypa [ 7 c.13]

17.]10 eJ1eMEeHTHOIO CKJIAAy KUBOI PeYOBHHU BXOASATH:
Jimepamypa [ 7 c.15]

18.Heopraniunmii cy0cTparT, Ha SIKOMY PO3BMBAIOThbCS OPraHi3Mu (yrpynmyBaHHsI OpPraHi3miB)
a00 JQUIAHKA 3eMHOI MOBepXHi (cymi a00 BOAOHMM) 3 OJHOTHIIOBUMHM YMOBaMHM Cepel0oBHUILA
HA3MBAETHCA:

Jimepamypa [ 7 c.12]

19. A.TeHcuai BBiB HaCTylIHe BU3HAYEHHS €eKOCHCTEMHU:

Jlimepamypa [ 3 c¢.36]

20. Bepxnst yactuHa d0iocepu, Kyau NpOHUKAE COHAYHE CBITJIO i 1e MOKJINBUHA (POTOCHHTE3,
HA3MBAETHCA:
Jimepamypa [ 7 c.12]

21.KputuyHi 111 icropii 6iocepn piBHI BMicTy KHCHIO HA3MBaIOThCSH:

Jimepamypa [ 7 c.11]

22.ArpoeKkocucTeMH 32 MOXOJKCHHSM BiTHOCATBLCS /10:
Jlimepamypa [ 7 c.14]

23.HajiBa:kIuBila 31aTHICThL €eKOCHCTEMH:
Jimepamypa [ 7 c.13]

24.BmicT KucHIO B aTMOcdepi CTAHOBUTD:

Jlimepamypa [ 7 ¢.26]

25.0cHOBHUMH THIIAMH 0i10reoXiMiYHMX KPYroodiris €:

Jimepamypa [ 7 ¢.17-19]

26.I1pn0.1M3HO CKiJIbKH eHepril NepexoauTh 3 HUKY0r0 HAa OlILII BUCOKHH TPOpIYHMIA
(xap4yoBuii) piBeHb:

Jimepamypa [ 7 ¢.20]

27.PocnoBcrozkeHHs 0i0JI0TIYHOr0 KOHTPOJIIO HA IJ100aJIbHUI piBeHb CTAJI0 OCHOBOIO:
Jlimepamypa [ 7 c¢.16]

28. ABTOTpPO(HI OpranisMu MOKyTh PYHKIIOHYBaTH y pe3yJbTarTi:
Jlimepamypa [ 7 c.13]

29.Haiibisibm 6J1M3bKUM CHHOHIMOM TEPMiHY ,,ekocucTemMa” €:
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Jlimepamypa [ 7 c.13]

30. byab-sika ymMoBa cepeaoOBMINA, 1[0 NPSAMO a00 ONOCEPeIKOBAHO BILJIMBA€ HA OPraHi3M
NMPOTSAIroM X04a 0 OIHI€l 3 (a3 JKUTTS, HA3UBAECTHCA:

Jlimepamypa [ 1 c¢.32]

31. Ilepexiana 30Ha, Ae XapaKTEPHCTHKH JABOX CYMIKHHX €KOCHCTEM IepexpeuryoThes,
Ha3UBAEThCS:
Jimepamypa [ 7 ¢.12]

4.2 TecToBi NMTAHHSA 10 MOAYJIbHOI KOHTPOJILHOI podoTn MmoayJasa 3M-JI2

1. loounieHHs1 CTiYHUX BOJ 3ilICHIOETHCS 3 METOI0 YCYHEHHSI:

Jimepamypa [ 1 ¢.95]

2. OCHOBHUMH KOMIIOHEHTAMH aTMOC(epHOro NoBiTps €:

Jlimepamypa [ 7 ¢.26]

3.3a noxoKeHHSAM CTiYHi BOAM MOJIIAIOTLCA HA:

Jimepamypa [ 7 ¢.32]

4.5$lxuM TepMiHOM BH3HAYA€ThCSI HABMUCHE 200 BUNIAJKOBe NepeceieHHs BUAIB TBAPUH i POCJIUH
3a Mexi IX IPUPOIHOTo apeasy:

Jlimepamypa [ 7 ¢.25]

5.3a6pynHeHHss BogHMX 00’ €KTIiB BiA0yBa€ThCs Ml BIVIMBOM TaKUX (PaKTOPiB:

Jimepamypa [ 4 ¢.31]

6. IIpouec BiAHOBJIEHHSI MPHUPOJHOr0 CTAHY BOJHHUX 00’€KTIB, 3HMKEHHSI B HUX KOHIEHTpAaIii
3a0py/THIOIYHX PEYOBHH HA3ZUBAETHCS:

Jimepamypa [ 7 ¢.32]

7. Haii0iibmmii 30UTOK IPYHTAM HAHOCATH NMPOLECH:

Jlimepamypa [ 7 c.34]

8.Po3pi3HAIOTH HACTYIIHI THIIX CMOTIB:

Jimepamypa [ 7 ¢.28-29]

9. OCHOBHOIO MPUYNHOIO YTBOPEHHSI KHCJIOTHHX J0IIiB € HAAXO)KEHHSI B aTMOc(epy

Jlimepamypa [ 7 ¢.29]

10.IToripueHHs1 AKOCTi NPUPOAHUX BOJ BiI0yBa€ThCSl B pe3y/IbTarTi:

Jlimepamypa [ 7 ¢.31]

11.Pe4yoBUHM AIKi BUKOPHCTOBYIOThCS IS BUOIPKOBOr0 Y¥ MOBHOI'0 3HUILIEHHS He0a’KaHUX POCJIUH
(3a3BHYail TPABAHUCTHX, Pi/lllle YArAPHUKOBHUX i JepeBHUX) HA3UBAKOTHCH:

Jlimepamypa [ 7 c¢.34-35]

12.¥ 3anexxkHocTi Bix yacy BiuimBy po3pisusitoth HacTynHi I'JIK armocdepnoro nositps:

Jlimepamypa [ 7 c.8]
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13. Pi3Hi 3a pa30BUM cTaHOM 320pyIHIOIOYi peYOBUHM aTMOC(EpPH CKJIATAIOTh HACTYNHHUH Psay
MOPSIAKY yOYBaHHSA:

Jlimepamypa [ 7 ¢.26]

14.Haii6inbm xapakTepHi 3HAYEeHHSI BOJHEBOTro nmoka3Huka (pH) 11 KHCJIOTHUX onaaiB:

Jimepamypa [ 7 ¢.29]

15. InTencudikaunii npouecis esrpodikanii BogoiM crnpuse:
Jlimepamypa [1 ¢.113-115]

16.3aranbHa Ha3Ba XiMiYHHMX 3ac00iB, 110 BHKOPHUCTOBYIOTHCS /ISl 3HEIIKOIKEHHS HeOaKaHuX
*KMBHX OPraHi3MiB 3 MeTOI0 3aXHCTY POCJIUH i TBAPUH Bi/l LIKiTHUKIB Ta XBOPOO:

Jlimepamypa [ 7 c.34]

17.Pagianisi B MaJIMX 103aX KOPUCHA, OLJILII TOr0, BOHA HEOOXiTHA B MAJIUX /103aX, CYTh:

Jlimepamypa [ 7 ¢.38]

18. YabTpa3BykoM HA3MBAIOTHCS 3BYKH i3 YACTOTAMU:

Jlimepamypa [ 7 ¢.23]

19. B micusix Bianmo4uHKY Jiroaeil (pexpeauiiiHi 30HH) piBeHb 3a0pyJAHEeHHs aTMoc(epH He
NOBHHEH NMePeBUIYBATH:

Jimepamypa [ 1 ¢.78]

20. OcHOBHHMM CNOKUBAYEM NMOBEPXHEBUX BOJI CyIIi y OUILIIOCTI KpaiH cBiTy €:

Jlimepamypa [ 1 c.91]

21.I1oTyXKHICTH 030HOBOI'0 LIAPY, AKIIO 3i0paTH yBeCh 030H 32 HOPMAJIBLHUX TEPMOAUHAMIYHHUX
YMOB, CKJIa/Ja€:

Jimepamypa [ 3 ¢.120-121]

22.In¢pa3ByKkoM HA3UBAKTHCA 3BYKH i3 YacToTamm:

Jlimepamypa [ 7 ¢.23]

23.Buiiy4aroThesl pa3oM 3 ypoKaeM B HalOLIbIIOMY cTyneHi i moTpe0yloTh KOMIIEHCANl:

Jimepamypa [ 1 c.124-125]

24. ]Tlo TUTIOBHUX “NAPHUKOBUX” ra3iB HaJeXKaTh:

Jimepamypa [ 7 ¢.29-30]

25. KonnenTpauisi 3a0py1HIOI0YMX PEYOBUH Y BOJHOMY cepeaoBHILi BUMIPIOETHCS y:
Jimepamypa [ 7 ¢.32]

26. SIx Ha3uBawOTbCA BOAM, IO 3i0pajuch y Npoueci rocmoaapcbKO-modyTOBOI Ta
BHPOOHUY0I AiSVIBHOCTI ?
Jlimepamypa [ 1 ¢.95-96, 7 ¢.32]

27. Ckupa (mMoXoBaHHA) He0e3NMeYHMX TOKCHMYHHMX BIiAXOAiB i I'PYHTIB JHONOIJIHOJICHHS Y
MOPCBKe CepeIoBUILEe HA3HBAECThLCH:

Jlimepamypa [ 7 ¢.33]

28. 3pocTanHs TeMnepaTypu BOAU Y BOAHOMY 00’€KTI BIUIMBA€ HACTYITHUM YHHOM —
Jlimepamypa [ 7 ¢.23]
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29. HecnpusiTiMBa 3MiHA JOBKIJIS, IKA WIJIKOM 200 YaCTKOBO € Pe3yJbTATOM AHTPONOTeHHOI
AiSVIBHOCTI, MPSAMO 200 MO0iYHO 3MIHIOE PO3MOiJICEHHSI eHeprii, 10 HAXXO0AUTH, PiBHI pagiamii,
¢izuko-xiMmiuHi BJIACTHBOCTI cepeaoBHIa W YMOBH ICHYBaHHSI KMBHMX OPraHi3MmiB,
Ha3UBAETHCA:

Jlimepamypa [ 7 ¢.22]
4.3 Ilutanus 710 ceMiHapchKHUX 3aHATH Moy st 3M-I11

Tema 1. . Exonocia axk miycoucyuniinapna nayka
Merta 1 3amadi kypcy. IIporpama kypcy. EBomrortiss moHatTs “‘exoioris’. OCHOBHI CTPYKTYpHi
mipo3aiH cydacHoi ekosorii. [ToOGiKHUN Oryisg OCHOBHUX TJI00AbHUX €KOJOTIYHUX MPoOIeM
CY4YacCHOCTI.

[I{o Take cyyacHa exooris ?

SIki OCHOBHI €Tanu PO3BUTKY €KOJIOT1i SIK HayKu?

[ITo Take onTUMaNbHE NPUPOIOKOPUCTYBAHHSA?

Ha3BiTh OCHOBHI CTPYKTYpHI MIAPO3ILIN Cy4acHOI eKOIorii ?
[I{o ckamae METOMOIOTIYHY OCHOBY €KOJIOTii ?

[I{o Take MpUHLIUIT €MEPIKEHTHOCTI?

SIK1 OCHOBHI HiAXOAY B BUBUEHI €KOJOTTYHUX 00’ €KTIB?

SIki OCHOBHI r7100aJIbHI €KOJIOT14HI MPOOJIEMH CYy4acHOCTI ?
Sxi ocHOBHI poOaemu Ykpainu?

XN RN

Jliteparypa [1,3, 7]

Tema 2. Biocgpepa ak 2nodanvha ekocucmema
[Tonsitrst “Oiocdepa”. Cxema eBomronii Oiocdepu. Jleski ysBISHHS MPO CKIAIOBI Oiocdepw.
3aranbHi BIJOMOCTI MpPO JKUBY pEUYOBHUHY. bIONOTiUHUN KOHTPOJL CTaHy MPUPOTHOTO
cepenoBuina (rinoresa I'ei). Kpyroo0ir pedoBuH y ekocucTeMax.

o Take «6iocdepar, ii OCHOBHI XapaKTEPUCTUKH Ta CKIIAI0B1?

Ski eranm eBostroItii Giochepu?

SIKi OCHOBHI THIIM PEYOBHH Y CKJIaai 6iocdepu ?

IIlo take "Touku ITacTepa" ?

Sxi OCHOBHI ySIBIEHHS PO HOOChepy ?

JlaliTe BU3HAaYeHHS NOHATTSA "’KMBa pedoBUHA" ?

SIkuii eleMEeHTHMI CKJIaJ KUBOI pEYOBUHU ?

[ITo Take OioreoxiMiuHi 1HAUKATOPH ?

VY domy mossrae rimoresa rao0aibHOT0 0i0JOTIYHOTO KOHTpOIO (TimoTe3a ['ef) ?
10. IIlo Take "GioreoximMiuHMiA KpyrooOir" ?
11. SIki ocHOBHI THNHX "G10T€OXIMIYHUX KPYroooiris" ?
12. o Taxe 6ionoriyamii kpyrooodir atomis (BIK) ?
13. Chopmymoiite mpasuia 1% 1 10%.
14. SIki OCHOBHI THIIH €KOJIOTIYHUX Mipamiz ?
15. SIki npuUHUMIIKM eHepreTHYHOi Kiacudikaiii ekocuctem ?

©ooNAn bk WNE

Jlirepatypa [1,3, 7]

Tema 3. biozeouenosu (exocucmemu) — 0CHO8HI cmpyKmypHi 00unuyi diocghepu
Exocucremu, iX XapakTepuCTHKa, TUNHU 1 mpuHIMNU Kiacuikamii. [ToHATTS mpo exonoriuHi
nipaminu. Enepretnuna knacugikariisi eKOCHCTEM.
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I1lo Take exocucrema i 6ioreoneHos ?

SIKi OCHOBHI XapaKTEPUCTHKU €KOCUCTEMU?

SIKi OCHOBH1 KOMITOHEHTH €KOCUCTEM ?

IIlo Take 6ioToIm Ta OiOLEHO3?

[lo Take aBTOTpOdU 1 reTepoTpodu ?

[Ilo Take TpodivHi piBHI, HABECTH MPUKIAT ?

SIki moka3HHUKW ToMeocTasy ?

Sxi icHyI0Th Kiacudikaiii ekocuctem?

B womy cyts GiomHOi kinacudikanii ekocuctem 3a F0.Oxymom?

PN R WD R

Jliteparypa [1,3, 7]

Tema 4. Ilpoonema anmponozennozo 3aopyonenus ooskinna. Knacugicauyin 3aopyonens
[TpoGiieMa aHTPOIIOTEHHOTO 3a0pyAHEHHSI HABKOJIUIIHBOTO ceperoBuia. dizuynHe, XIMIYHE Ta
Oionoriune 3a0pyaHeHHs noBKiLIA. PanioaktuBue 3a0pyanenns HC

1. [llo Take 3a0pyAHCHHS HABKOJUITHLOTO MMPUPOIHOTO CepeoBuIIa ?
2. SIxi mokasznuky kinacudikamii 3a6pyaaens HIIC ?

3. o Take ¢izuyHe 3a0pyAHCHHS TOBKULIS?

4.V gomy nojsrae HeOe3neka TeIJIOBOTO Ta IITyMOBOTO BILUIUBY ?

5. SIki 0cOOIUBOCTI €IEKTPOMATHITHOTO 3a0pyAHEHHS JOBKI/LIS ?

6. SIki 0cOOIMBOCTI pa1i0aKTUBHOTO 3a0pyAHCHHSI TOBKUILIS ?

7 Y dyomy cyTh "paaiauiitHoro ropmesucy"?.

8. o Take xiMiuHe 3a0py HEHHS JOBKILIA?

9. Sy Hebe3neky npencraBisitoTs 3P ?

10. Ilo Take Gionoriune 3a0pyanenns HIIC?

Jliteparypa [1,3, 7]

Tema S. Anmponozenne 3a0pyonenns ammocgepnozo nosimpa ma 020 eK0aA02i4HI HACAIOKU
3a0pyaHeHHsT atMocgepHoro noitps. HeratuBHi Hacnigku 3a0pyJHEHHS aTMOC(EPH.

1. Ha3BiTh OCHOBHI ITPUPO/IHI KOMIIOHEHTH aTMOC(EPHOTO MOBITPSI.

2. Ha3BiTh aHTPOIIOTeHHI [Keperia 3a0pyTHEHHS aTMOC(EPH.

3. o Take I'IK peyoBunu B atmocdepi ?

4. SIki OCHOBHI HETaTHUBHI HACIIJIKH aHTPONOTEHHOTo 3a0pyaHeHHs aTMochepH ?

5. JlaiiTe XapaKTepUCTHKY CMOT'iB, CXEMY iX yTBOPEHHS.

6. SIki OCHOBHI IPUYMHU APHUKOBOTO €(eKTy ?

7. SIK yTBOPIOIOTHCS KMCIIOTHI Onajau ?

8. SIki OCHOBH1 YMHHHUKH JIeTpajallii 030HOBOTO mapy ?

9 Illo Take "o30HOBa gipa" ?

10. SIki € MIAX¥ TOJIIIIEHHS MOBITPSHOTO cepeIoBHUIIA ?

Jliteparypa [1,3, 7]

Tema 6. Aumponozenne 3a0pyoHenHs NPUPOOHUX 600 MA 11020 HE2AMUGHI HACTIIOKU.
3aranpHi BIZOMOCTI TpPO BOJHI pecypcH 1 BOJOKOPUCTYBaHHs. 3aOpyAHEHHS MOPCHKHX,
MiJ3€MHUX Ta TOBEPXHEBUX BOJ CYIIIL.

1. XT0 Taki «BOJIOKOPHUCTYBaY» Ta «BOJO CIIOKHUBaU1»?
2. SIK po3pi3HIOIOTH JIKepesa Ta BUJU 3a0pyJHEHHs IOBEPXHEBUX BOJ CYIIl ?
3. SIki BoM BITHOCSTH JI0 CTIYHUX , iX KiIacudikais?



4. 1llo take rpannyno ponyctumuid ckupa (I'AC) ?
5. Y domy cyTh mporiecy CaMOOUYHUIIEHHS BOJHUX 00’ €KTIB ?
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6. SIki OCHOBHI MPUYMHU Ta BUJM aHTPOIIOT'CHHOTO 3a0pyJHEHHS MiA3EMHUX BOJ ?
7. SIKi OCHOBH1 MPUYMHU Ta BUIU aHTPOIOTC€HHOTO 3a0pyIHEHHSI MOPCHKHUX BOJT ?

8. SIki OCHOBH1 HETaTHUBHI HACTIAKY 3a0pyAHEHHS MPUPOJHUX BOA 7
9. Illo Take eBTpopyBaHHS BOAOUM ?
10. SIki OCHOBHI METOAMKHU OI[IHKH SIKOCTI IPUPOTHUX BOI?
Jliteparypa [1,3, 7]

Tema 7. Aumponozenne 3a0pyoHeHHA [PYHMOB020 NOKPUBY MA 11020 €KON02IUHI HACTIOKU

OcHOBHI IpU4MHY Jerpajaanii pyHTiB. Hacninku 3a0pyaHeHHs IPYHTIB Ta iX OXOpOHa.

2 <

1. Jlatu BuzHaueHHs : “mitobiocdepa”, “rpyHTH .

2. SIki OCHOBHI MPUPOJIHI 1 AHTPOTIOTEHH1 (PaKTOPH AeTpanaii IpyHTIB ?
3. SIki npuYrHYU XIMIYHOTO 3a0pyIHEHHS IPYHTIB ?

4. Illo Take mecTUIMIH, X Kiacudikaris ?

5. SIxi HeraTWBHI HACTIAKY BUKOPUCTAHHS MECTUIUAIB 1 arpoximMikaris ?
6. Illo Take pekyJbTHBALliS 3€MeJIb, OCHOBHI HAIIPSMH ?

7. 1o Take npupojiHi pecypcu ?

8. 1o Take mpUPOJOKOPUCTYBAHHS ?

9. CdopmymroiiTe OCHOBHI 3aKOHU €KOJIOTi1 1 MPUPOJTOKOPUCTYBAHHS

Jliteparypa [1,3, 7]

4.4 TecTOBI 32aBJaHHS /10 32J1iIKOBOI KOHTPOJIbHOI po00TH

TecToBi 3aBIaHHsA OcHoBHa
No Jliteparypa,
CTOPIHKH
1 SIk Ha3MBaETHCSI Micle, siKe 3aliMa€ opraHiam y cepeaoBuili npo:xkuBanus, | [1] c.30
0o0ymoBJIeHe HOro MoTpedoIo B iKi, TepUTOPIii Ta MOB’si3aHe 3 PyHKIICI0 [3]c.27-28
BiITBOpeHH? [7]c.12
2 Yomy nopiBHIO€ Bik 0iochepu? [1]c.21
[3]c.73
[7] c.10
3 {0 BXOUTH 10 ej1eMeHmHO20 CKIANY KUBOI PEYOBHHM? [1] c.40-41
[3] c.68-69
[7] c.15
4 Ckinbku 3a3BH4Yail TPO(piYHUX pPiBHIB MicTATH exocucTeMa? [1] c.34
[7]c.13
5 SAxuM TepMiHOM HA3MBA€THCS 0€3M0BOPOTHE PO3CiTHHSA eHepril [1]c.57
€KOCHCTEMHU? [3] c.49
[7] c.20
6 31aTHICTB AeAKHX POCJIMH i TBAapHH /10 BUOIPKOBOI aKyMYJIsillil BeJTHKOL [1] c.41
KUJIBKOCTI eJ1eMeHTIB i3 0TOUy0UHMX NPHPOJIHUX CepeJOoBHIL 103BOJISIE [3] c.69
PO3IJISIATH iX SIK:........ [7] c.15
7 Ski icHyl0Th OCHOBHI THIIH pe4oBUH Oiocdepu no B.I.Bepuaacskomy? [1] c.20
[3] c.62-63
8 SIxi Moaesti HaJIeKATH 10 €KOJIOTIYHUX mipamin? [1] ¢.59-60
[3]c.52
[7] c.20
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°) iricHa niiaHeTapHA 000JI0HKA, sIKa HaceJleHa JIOABMHU Ta pamioHaiabHo | [1] c.24-25
neperBOpeHa HMMH BiINOBIIHO 0 3aKOHIB 30epe:keHHs SKUTTA 1A | [3] c.75-76
TapMOHIiHOTO CHiBiCHYBaHHSI CyCHiJIbCTBA 3 OTOYYIYMMH mpupomanumu | [7]c.1l
YMOBaMHU HA3MBA€ETHCH: . ......

10 | Ockinbkm fgesika 4YacTHHA eHeprii 3aB:kau po3cioerbest 'y Buriasai | [1] c.56-57
HEJOCTYNHOI /IJI1 BMKOPUCTAHHS TeIUIOBOI eHeprii, To edeKTUBHICTHL | [3] c.48
JAOBITLHOTO MepeTBOPEHHsI KiHeMAaTHYHOI eHeprii B moTeHUianbny 3aB:xkam | [7] ¢.20
MeHIIe HisK 100 % - mes..ceeieiiniiiiniinnnnnnns

11 | CykynHicTh pocjuH, TBAPHH i MiKpooprauismiB, mo Haceasilotb meBHY | [1]c.30
AUIAHKY cymi a0o BoaoiiMUIIA | XapakTepu3ywThbcss mneBHUMH | [3]c.37
BiIHOCHHAMHM $IK MiK 000w, Tak i 3 abiormuynumu daxropamu | [7] c.12
CEPEIOBUIIA HABMBAECTBCH  ceuunrenrennraneennnnnns

12 | Ak Ha3UBAETBLCA HUMCHA YacmuHa Oiocghepu, KyIn He IPOHUKAE COHSTUYHE [1] c.29
CBIiTJI0, Mpouecu ()OTOCUHTE3Y HEMOKJIMBI i yTBOpeHHs Oiomacu 3 [3] c.66
MiHepaJIbHHX CHOJYK (XeMOCHHTE3) iCTOTHOI0 3HAYEeHHs He Ma€? [7] c.12

13 | lllo BuBYa€ Takuii po3aia exoJorii, sk Cinexosorisa? [1] c.10

[3]c.7
[7] c.6

14 | SIkum TepminoM HazsuBaeThcesa «['ocmoaapcebka aisyibHICTD: rigporexniune | [1] ¢.32
OyAiBHUIITBO, 3a0py/IHeHHs] CTIYHMMHU BOJAAMH Bil pi3HUX BHUPoOHUUTB i | [3] c.24, 31
KOMYHQJIbHO-TIOOYTOBHUMM CTOKAMHU, HA()TOBE 3a0PyTHEHHA» ?

15 | XTo0 BiqHOCSATHCSI /10 KOHCYMEHTIB? [1] ¢.33-34,

58
[3] .50, 54
[7] c.13
16 | flkomy mpomixkky uacy BiamoBinae Aemompognuii eman y po3BUTKY | [1]c.22-23
oiocgepu? [3]c.75
[7] ¢.10-11
17 | Kosm OyB BBeaeHHMH TePMiH ,,eK0J10TisaA”? [1]¢.9
[3]c.7
[7] c.4
18 | Sk Ha3uBa€TbCcsl MepexiaHa 30HA MixXK cyciiHiMH ekocucTeMamMu? [1]c.31
[7] c.12
19 | SIki cucremu HajIeKaTh 10 MPicHOBOAHMX ekocucTeM (3a FH0.0xymom)? [1] c.59-61
[3]c.57
[13] c.276
20 | fIx Ha3uBalOTbCHA KPUTHYHI 1JId icTopii Oiocdepn pieni emicmy kucnio? [1] c.23
[3] c.74-75
[7] c.11

21 | Pamiauis B Majux q03ax KOpPHCHA, GLIbII TOro, BoHa HeoOXigHa B maaux | [1] ¢.139

032X, CYTh:eieueeensns [3]¢.97-98
[7] c.38
22 | SIxoro 3i0HICTIO BOJIOAIIOTH Hcusi opeanizmu? [1] c.41
[3] c.69

23 | Heoprauwiunmii cy6crpar, Ha sikomMy po3BuBawThcs opranizmu | [1] ¢.30
(yrpynyBaHHsi oprasizmiB) a0o ainsHkKa 3eMHOI moBepxHi (cymi abo | [3]c.37
BO/JI0HMM) 3 OJTHOTUIIOBUMH YMOBAMH CePeIOBHINA HABUBAETBCH: ......... [7]c.12

24 | BnopsinkoBano B3aeMonioui i B3aemomnoB’si3aHi  kommoneHTH, mro | [1]c.10-11
YTBOPIOKOTH €IUHE HIJI€— € uuerernrernesennsonns [3] c.16-17

[7] c.6

25 | Jo sikuX eKOCHCTEeM BiTHOCATBLCS AZPOEKOCUCEMU 32 ROXOOHCEHHAM ? [1] c.37

[3] ¢.57



https://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D0%BB%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%A2%D0%B2%D0%B0%D1%80%D0%B8%D0%BD%D0%B8
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BA%D1%80%D0%BE%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%B1%D1%96%D0%BE%D1%82%D0%B8%D1%87%D0%BD%D1%96_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%D0%B8%D1%89%D0%B0
https://uk.wikipedia.org/wiki/%D0%90%D0%B1%D1%96%D0%BE%D1%82%D0%B8%D1%87%D0%BD%D1%96_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8_%D1%81%D0%B5%D1%80%D0%B5%D0%B4%D0%BE%D0%B2%D0%B8%D1%89%D0%B0
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26 | Skumii TepMiH SBJSIETbCH HAMOLTLII OJM3BKHM CHHOHIMOM Tepminy | [1] c.31
sekocucrema”? [3]c.36
[7]c.13
27 | Ha ski 0/10km noaisisierses “YHiBepcaibHa” a6o “3araabna” exoJioris (3a | [1] ¢.10-11
I'.O.BinsaBcbKkum)? [3]c.8
28 | Ski icHylOTh OCHOBHI THNH OioreoXiMiyHUX KPYyroooiris? [1] c.46-55
[3]c.39-48
[7] c.17
29 | SIx Ha3MBae€TbCcs YrpynyBaHHs aBTOTPO(iB? [1] .33
[3]c.50
[7]c.13
30 | /o sikux MeX NPOXOAUTb HUNCHA Zpanuys diocghepu na cyuwii? [1] c.18
[3] c.61
[7] c.10
31 | fki 3 ynciaennux xapakrepucTuk bBC € 0cHOBONOJIOKHUME ? [1] c.19
[3] c.62
[7] c.10
32 | Sfikomy mpomixky 4acy Binnosinae Cyyinononnanemnuii eman y po3Butky | [1] c.23
oiocepu? [3]c.75
[7] c.10-11
33 | Sixkomy npomixkky 4acy BinnoBinae I'emepompoguuit eman y po3Butky | [1] c.23
oiocepu? [3]c.75
[7] c.10-11
34 | Ha siki 3 ocHOBHi MeTOIM MOKHA MOTUTUTH Memoou RPO2HO3Y CHAHY [3]c.18-19
006KiNA? [7] c.7
35 | CykynHicTb B3a€mMo/il OHUX KMBUX OPraHi3MiB Ha iHIII K BcepeAnHi [1] c.32
BM/IIB TaK i Mi’k BugamMu (cuM0i03, XHKalTBo, MApa3suTU3M, KoMeHcadism i | [3] c.24, 26-
iH. BUIH B3a€MOiT) —TM€:..ccuuunen.. 30
[7] c.12
36 | CyTTio sIKOr0 3aKOHY € BUCJOBJIIOBaHHA: «3MiHa eHepreTuku npupoanoi | [1] c.58
EC y mexkax 1 % BUBOIUTS il i3 PIBHOBAKHOIO CTaHY»? [3] c.49
[7] c.20
37 | SIx Ha3uBaeThCs €KOJOTiYHA mipamina, koau TpogiuHi 3B's13km MoskHa | [1] .60
300pa3uTH 3 ypaxXyBaHHSM CHiBBiTHOIIEHb Y KIILKOCTI 0¢i0 200 BUIIB? [3]c.52
[7] c.20
38 | SAxi :xkuBi opranizMu BiTHOCATHCH 10 peIyUEHTIB (1eCTPYKTOPiB)? [1] c.33-34
[3]c.54
[7]c.13
39 | CyrTI0 IKOr0 3aKOHY € BHCJIOBJIOBaHHA: « EHeprisi Moske mepexoauTH i3 [1] ¢.56-57
oaHi€l popmu B iHINY, ajle He MOKe 3HUKATH i CTBOPIOBATHCS HAHOBO»? [3] c.48
[7] c.20
40 | SAx Ha3MBa€TBLCSA CTAH PYXJIHMBO-CTA0iIbHOI PIBHOBAIM eKOCHCTEMH? [1] c.34
[3]c.22,54
[7] c.14
41 | SAxi3navyenns mae koedinient kopucHoi aii (KK/l) porocunrtesy B [1] c.58
NPUPOJHUX eKOCHCTeMAX? [3] c.49
[7] c.20
42 | SIki e1eMeHTH NPUIIMAIOTh YYacTh y OioreoxiMiyHMX HUKIaX? [1] c.46
[3] c.39-48
[7] c.17
43 | Sk Ha3MBA€EThCS HAYKA, 110 BUBYAE RONYAAUII0 ma it cepedosuuye? [1] c.10

[3]c.7-8, 31
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[7] c.6
44 | HapajiTe BU3HaA4YeHHs MOHATTA ,,eK0JI0TiYHA mipamina” [1] c.60
[3] c.51-52
[7] c.20
45 | SIk noaiIfi€ETHCA €KOJIOTisl 10 BiOHOUWIEHHIO 00 NpeOMemie 6UBUEHHA ? [1] c.10
[3]c.8
[7] c.6
46 | llo BXoAUTH Yy 4HCJIO OCHOBHUX KOMMNOHeHTIiB EC? [1] c.33
[3]c.53
[7] c.13
47 | Ckiabku y % cTaHOBMTH BMiCT KHCHIO B aTMOC(epi? [1] c.69
[3] c.109
[7] c.26
48 | Sikomy mnpomikky wuacy sigmoBinae Hoocgpepnuit eman y posBurky | [1]c.10
oiocepu? [3]c.75
[7]c.11
49 | XTo 3anponoHyBaB TePMiH ,,ekocucmema”? [1] c.31
[3] c.36
50 | 1o HAJIEXKUTD 10 eK0102IUHUX haKmopig? [1] c.32
[3]c.24
51 | CykynHicTb opranizmiB 0iocdepu a6o Oyab-sikoi ii yacTUHH, sIKa [1] c.39
BHPAa’KeHA B OAMHMLSIX MacH, eHeprii i ingopmauii ciaigom 3a [3] c.67
B.1.BepHAACHLKHM HABHBAIOTD: ceeeueuneerenrannnnns [7] c.15
52 | Sk Ha3mBajucs HaimpocTimi opranismu, siki He mamum cdopmoBanoro | [1] c.21-22
KJIITHHHOTO sipa? [3] c.63, 73-
74
53 |Ilo sBAsETbCST 000B’SI3KOBUM i Haidinem  po3noscomkenum | [1] c.40
KOMIIOHEHTOM cepe/l HeOPraHiYHUX CHOJYK Y KUBiii pe4oBHHi? [3] c.68-69
[7] .15
54 | SIk Ha3uBaeTHCS BepxXHs YacTHHA Oiocdepn, Kyan NPOHUKAE COHSYHE [1] c.28
CBiTJIO i 1e MokJIMBUIi oTOCHHTE3? [3] c.65-66
[7] c.12
55 | Ha 10110 IKHX eJIeMeHTIB MpUIajgae ocHoBHA YyacTuHa (98.5%) Bin [1] c.40
3arajibHoOI KUJILKOCTi MiKpoeJ/ieMeHTIiB B KMBiii pe4oBUHi? [3] c.68-69
[7] .15
56 | SIx po3pi3HIOIOTH €KO0JIOTiI0 32 cepedosuniem i KOMROHEeHMAMu"? [1] c.10
[3]c.8
[7] c.6
57 | o Bk/04ae B cede NOHATTS KOCHA (Hedcuea) peuosuna? [1] c.20
[3] c.63
58 | de npoxoauTs HuxcHa mexyca diocdepu B okeaHi? : [1] c.18
[3]c.61
[7] ¢.10
59 | 3eaeni pocaunu, ki 31ilicHIOITH (POTOCHHTE3, BUKOPHUCTOBYIOYH [1]¢.33
MiHepaJabHI KOMIIOHEHTH VI CHHTe3yBaHHs 0ioXiMiYHuX cyOcTaHuii, [3] c.53-54
HeOOXiIHUX VISl POCTY i BiATBOPEHHS HASUBAIOTBC: «eevvrnnrennnnnns [7] c.13
60 | Axi S eraniB esotrouii Giocgpepn Buaiaus I'oayodensn ( 1997 p.)? [1]¢c.23
[3]c.75
[7] c.10-11
61 | Lo Bkaro4ae B cebe MOHATTS HCUBA peuosuHa ? [1] c.20
[3] c.62
62 | SIka HaiiBa)KJIMBilIa 37aTHICTH eKocHCcTEMH? [1]¢.33
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[3] c.53
[7]c.13
63 | 3rinno g0 3akony B.l.Bepnaacbkoro, mirpamiss ximiuHux esgemeHtiB y | [1]c.4l
oiocdepi 3ailicHIOETHCS PU MPSAIMiid, 200 MOOIYHIH YUACTi  eureineinnniens [3] c.67-68
[7] c.15
64 | XT0 3anponoHyBaB TePMiH ,eKkonozia > ? [1]¢.9
[3]c.7
[7] c.4
65 | Lo Bk/I04a€ B cebe NOHATTHA OioKoCHa peuosuna ? [1] c.20
[3] c.63
66 | Ilipamiza O6iomac y jJesAKHX BOJHHMX eKocHcTeMaX, Ko ©Oiomaca | [1] c.59-60
NPOAYUEHTIB B HUX MEHINA, Hi’K KOHCYMEHTIB, a iHOAI W penyueHris, | [3] c.52
HABMBAECTDCH. «eueennreneennnnnns [7] c.20
67 | Ilpouecu, siki moB'sizani 3 mepeTBOPeHHSIMH €Heprii, MOKyTh crioHTanHo | [1] c.56
Bi0yBaTHCH JIMILIe 32 YMOBH, 1110 €HEPrisi MepexoAuTh i3 KOHIeHTPoBaHOI | [3] c.48
(opmMH y po3CisiHY, TOOTO TETPATYE — € uuereereeneesnarosnsconnsons [7] c.20
68 | Ski 3HayeHHss mae koegimienT kopucuoi aii (KKJI) dorocuntesy mas | [1] c.58
KYJbTYPHHUX POCJIUH? [3] c.49
[7] c.20
69 | lIpubaM3HO CKIVILKHU eHepril nepexoAnTh 3 HUKYO0r0 Ha 0ibIl BUCOKMIA [1] c.59
Tpodiunmii (Xap4oBuii) piBeHb? [3] c.51
[7] c.20
70 | biotnyna  cTPyKTypa  NpPHPOAHOI  eKocucTeMu  siBjasie  co6oro | [1] ¢.33-34
MOECAHAHHS: . ....... [3] ¢.39-40
[7] c.13
71 | Sk Ha3uBalOTbCS BHINI OPraHi3MH, KJIITHHH SIKMX MicTaTh wiTko | [1] ¢.21-22
copmoBaHi siipa 3 060JJOHKaAMU, 10 BiUIJISIIOTH X Bijg nuToniazmMu? [3]c.74
72 | Po3noBcrokeHHs 0i0JI0TYHOT0 KOHTPOJIIO HA IJ100aJIbHUI piBeHb CTAJIO0 [1] c.42-43
(1793 11) :70) 10 N [3]¢.70-72
[7] c.16
73 | Sk Ha3uBaerbcs Oyab-sika yMOBa cepeloBHINA, 0 npsaMo ado | [3]c.21
onocepeJKOBAaHO BILUIMBA€ HA OPraHi3M mporsirom xo4ya 0 oaHiei 3 ¢a3
KATTH?
74 | Slx Ha3uBaeTbecsi (OopMa B3a€EMOBIIHOCMH oOpraHismiB pizHux Buais | [3]c.29
(momynsAuniin), NMPeACTABHHMKH SIKMX MAaKThb MEHIIMH po3mip Tina i
MPOTATOM MEBHOI'0 YaCy KUBYTh 32 PAXYHOK iHIIIOr0?
75 | 1o Bk/II0Ya€ B cebe NOHATTS Oiocenna peyosuna? [1] c.20
[3]c.62
76 | Xto BinHocuThes 10 aBTOTPOdiB? [1] ¢.33
[3] c.53-54
[7]c.13
77 | B pesyabrari skoro nmpouecy MOKyThb (P)yHKIIOHYBATH aémompogni [1]¢.33
opeanizmu? [3] c.53-54
[7] c.13
78 | SIky popmy.y BBiB A.TeHcui 151 BU3HAYEHHS MOHSITTS «EKOCHCTEMay? [1]c.31
[3] c.36
79 | Sk Ha3uBa€TbCsl MOOOUHOKUIU  opzanizm Ta iioro Ge3mocepenne | [1] c.59-61
cepenposumie? [3]c.21-22
80 | XTo0 cKiIaJa€ OCHOBHY YacTUHY Oiomacu cymri (10 90%) ? [1] ¢.39-40
[3] c.68-69

[7] c.15
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81 | Ski eleMeHTH BiTHOCATHCA 10 HUKJIIYHUX 200 OPraHOreHHUuXx? [1] c.46
[3]¢c.39
[7] c.17
82 | SIk Ha3HMBAKOTBLCS OPraHi3MHU, AKUM 0Ji HCUGNEHHA Heo0XiOHi opzaniuni | [1] c.33
peuosunu? [3] c.53-54
[7]c.13
83 | flk Ha3uBaWTBLCS BOJHMMH OpraHizamMamu, siki 3acejasirotb Bci BoaHi | [1]c.93, 107-
00’ekt 3eMHOI KYJIi, 3a BHHITKOM TrapsiyMx xepes, cojonux Tta | 108
BYJIKaHIYHUX 03ep”? [3]c.131,
147-148
84 | XTo 3anponoHyBaB TepMiH ,,0iochepa”? [1] c.17
[3] c.60
[7] c.12
85 | SIki OCHOBHI TMIIM eKOCHCTEM BHAIJISIOTH 32 610MHOI0 KJacupikamieco [1] .37
F0.Onyma (1986p.)? [3]c.57
[7] c.14
86 | A1 SAKHX NPUPOAHMX CHCTEM XapakTepHi J10aaTKoBi npupooni | [1] ¢.59-61
eHepeemuyHi cyocuoii ? [3]c.58
87 | Koau Bnepuue 3’ssBuBcs Tepmin “6iocdepa”? [1] c.17
[3] c.60
88 | Lo cnpusie npounecam inTeHcudikauii eBTpodyBanHs Bogoiim? [1]¢.113
[3]c.152-153
89 | Ski po3pi3HAIOTH THIH CMOTIB? [1]c.81
[3]c.118
[7] c.29
00 | Hanxom:keHHsi SIKUX Pe4YOBHH B aTMocdepy SBISETbCH OCHOBHOWO | [1] c.82
NPUYHHOIO YIMEOPEHHA KUCTOMHUX O0U4i6? [3]c.119
[7] c.29
91 | Byab-sika CcTOpOHHSI JJsi  JaHOro opraHismy a6o ix yrpymoBanus | [1]c.65
PeYOBHMHA, KA MOKe BUKJIMKATH NOPYLIEHHA 0ioTHYHMX mpoieciB, y Tomy | [3]¢.90-91
4K CJIi 3AXBOPIOBAHHSA TA 3aru0e/ib, HA3UBAECTBCH. ccuveennrene [7] c.24
92 | JoouMuieHHs CTiYHMX BOJ 3[iliICHIOETHCH 3 METOI0 YCYHEHHS......... [1]c.117-118
[3] c.158
93 | HecmpusitiuBa  3MiHa  JOBKULIs, sika mijikoM a6o 4acTtkoBo € | [1]c.63
pe3yJibTaTOM AHTPONOreHHOI JisIbHOCTI, MpsiMo a0o mnoOiuHo 3MiHI0€ | [3] c.89
pPO3NOdiieHHs1 eHeprii, M0 HAAXOAUTH, PiBHI paxiauii, d¢izuko-ximiuni | [7]c.22
BJIACTHBOCTI cepeJOBHIA ¥ YMOBH iCHYBaHHSl KHMBHX OpIraHi3MiB,
HABMBAETBCH e eeueinnennrenncnsannes
94 | Sk Ha3uBaTHCSA 3BYKH 3 4acToTOM Oiibie 20000 I'u? [1] c.66
[3]c.92
[7] c.23
05 | Slkum TepMmiHOM Ha3uBaWThC 3a0pyaHodi pedosunn (3P), mro | [1] c.65
NPU3BOAATH /10 TOLIKOMKeHHs1 3apoAkiB i Oiosoriunux arentiB 3 | [3]c.91
BHHMKHEHHSIM aHOMAJiii i Ba/l pO3BUTKY? [7] c.25
06 | TpemrinHs ab6o cTpyc ychoro Tijla apo okpemux ioro 4yactud mig 4ac | [1] c.66
pi3HMX poliT (OeToHOyKJagaHHs, PpodOoTHM B maxrax 3 BiadiitHum | [3]c.92
MOJIOTKOM, PO3NUWIIOBAHHSI MaTePiadiB i iH.), HA3MBAECTBCH.«cveennrnnne [7] c.23
97 | SIxi ocHOBHI KOMIIOHEHTH aTMOC(EepHOro noBiTps? [1] c.69
[3]c.109
[7] c.26
08 | SIk moainsAlThCS 32 MOXOKEHHAM CTiUHi Boamn? [1] .95, 118

[3]c.132-134
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[7] c.32

09 | SfAkuM TepMiHOM BHU3HAYAETHCS HABMUCHE AD0 8UNAOKOBE nepecesleHHA [1] c.68
BHU/IiB TBAPHH i POCJMH 32 MeKi IX IPUPOAHOro apeauy? [3] c.101

[7] c.25

100 | Mix BnamBoM sikux ¢akTopiB BindyBaeTbecsi 3a0pyaHenHsi  BoaHux | [1]c.92-94

00’eKTiB? [3]¢c.130
[7]c.31
101 | Ax Ha3uBa€TbLCSA npouec B6iOHO6IEHHA npupoonozo cmany Boaumx | [1]c.97
00’€KTIB, 3HUKEHHS] B HUX KOHLIeHTpauil 3a0py1HIOI0YNX pe4OBHH? [3]c.152
[7] c.32
102 | 1o BiTHOCUTBCA 00 WmyuHUX TKEPeJl eN1eKmPOMAZHIMHO20 ROAA? [1] c.137
[3]¢c.93
[7] c23
103 | B pe3yasbTati 4oro BiidyBa€eTbcsi noZipuieHHA AKOCMI NIO3EMHUX 60117 [1] ¢.97-98
[3]c.136
[7] c.32

104 | ik pospizusitors I/IK ammocghepnozo nosimpsa B 3anexksocti Big uyacy | [1]c.77-78
BILTUBY? [3]c.117

105 | Pi3ni 3a ¢azoBum CTaHOM 3a0pyaHio04i pevyoBuHH aTtmocgepu | [1] c.69-70
CKJIAAI0Th HACTYNHHUI PN Y HOPAAKY YOYBAHHSM..eteeererneennnrens [3]¢c.109

[7] c.26

106 | Sk Ha3MBaWTHCS BOAM, IO 3i0pajMch y npolueci rocnogapcbko-nodyrosoi | [1] ¢.95
Ta BUPOOHUYOI TisTIbHOCTI: [3]c.132-133

107 | B sikuX ramy3six HapoIHOI0 TroOCIOJApCTBa BiAOyBaThbesl Haioinbmi | [1] ¢.91-92
0€3110BOPOTHI BTPATH BOAU?

108 | fIx Ha3uBaTHCS PEYOBHHM SIKi BHKOPHCTOBYIOTHCS IJIsi BUOipKoBoro uu | [1] ¢.125
MOBHOI0 3HMIEHHSI He0AKAHMX POCJIMH (3a3BHYAll TpaBAHMCTHX, pixme | [3]c.165
YarapHUKOBHX i JepeBHUX)? [7] c.34

109 | Aki 3nayennss BoaHeBoro moxkasuuka (pH) Haii6inbm xapakrepui aiast | [1] ¢.82
KHCJOTHUX onaaiB? [3]c.119

[7] c.29

110 | SIx po3noaisitOThCS 32 Qi3uuHuM cmanom 3a0pyTHIOIYI peYOBHHU? [1] c.64-65

[3]c.90
[7] c.22

111 | Knacudikaniss TuniB 3a6pyaHens i mkipmBux BmumBiB Ha Giocdepni | [1] c.65
cepenoBuma (kiaacudikanis @. Pamana), BRKIIOYAC.....cveereeneennnns. [3]c.91

112 | Opranu cjayxy JIOJXHHH 31aTHi PO3PI3HITH Y BHIJISI 3BYKY KoJuBaHH i3 | [1] c.66
YACTOTOIO B CEPEAHBOMY . uurerrrrennresnesonnsoanasns [3]c.92

[7] c.23

113 | Lo ABJIAAETHLCA RPUPOOHUMU OdHcepeamu 3a0pyOHeHHs ammochepu? [1] c.69-71

[3]c.89
[7] c.22

114 | EnexTpoMarHiTHuUM 3a0py/IHEHHAM HA3MBAKOThH nmiaBuieHi | [3]c.93
ejnekrpomardiTui mojs (EMII) 3 BunpomiHioBanusiM y jgianmasoni | [7] c.23
YACTOT.eeuureneennses

115 | B sskux oounuysax eumiproemocsa Konyenmpauis 3aopyounrorouux peuosun 'y | [1] ¢.97, 102
BOJHOMY cepeoBHIILi ? [3] c.146-

147
[7] c.32
116 | Haitmenwuit 06’°em 600u, sikMii MpUNAga€ HA OAHY KHIIKOBY MAaJaW4Ky, | [1]c.93

HABUBACTDCH ccveeeececcccccccsscccccscscccccce

[3] c.130
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117 | A6conromna kinvkicme Kumkosux naauyok B 1 1M° BOIH — Ie...euvuenenennnn. [1] c.93
[3]c.130
118 | 3a0pyaHeHHs1 MOBepXHEBHX BOJA cyumli y Haii0libmii mipi nmposiBiasierbes | [1] c.91
1101 . PN
119 | Sik Ha3uBa€TbCsl CKUO, HNOXO0BAHHA  MOKCUYHUX 6i0x00i¢ i TpyHTIB | [1]c.106
JHOMOTJTHOJIEHHSA Y MOPCHKOMY cepeIoBHILi? [3] c.145
[7] c.33
120 | AkuM TepMiHOM BH3HAYAETHCH 3acalbHa Hazeéa Ximiunux 3acobis, mo | [1] c.125
BHKOPHCTOBYETBHCSI VISl 3HELIKOMAKEeHHs He0aKaHMX KUBHMX Oprasismib 3 | [3] c.165
METOI0 3aXHCTY POCJMH i TBAPUH BiJl IIKiITHUKIB Ta XBOP00? [7] c.34
121 | SAxi npouecu HaHOCATHL HAOLILIINI 30MTOK IPYyHTaM? [1] c.123
[3]c.163
[7]c.34
122 | Sk noainasiroThes 3a 06 'ekmom BUIU 3a0pyTHEHHS ? [3]c.90
[7] c.22
123 | 36inbmenHs KinbkocTi XiMiYHHX KOMIIOHEHTIB NMEBHOr0 cepenoBuimia, a | [1] c.67
TaK0K HaJAXOIKeHHs1 B cepenosuiie 3P, He BiactuBux iomy a6o B | [3]c.100
KOHIEHTPAIisX, [0 MePEBHUINYIOTH HOPMY, HABHBACTBCH  vvereeennronnnsans [7] c.24
124 | Ilpu sikiii 4acTOTi KOJMBAHL BYXO JIIOJMHHU 3BYKOBi XBHJIi cripuiiMae He sik | [1] c.66
3BYK, a fIK BiOpaniin? [3]¢c.92
[7] c.23
125 | SlkumM TepMiHOM HA3MBAIOTHCS XiMiYHi pe4OBWHH, IKi BUKOPHCTOBYIOTH | [1] c.125
1J1s OopoTHLOM 3 rpudamMu? [3] c.165
[7] c.34
126 | SIk Ha3uBaOTHLCS 3BYKH 3 4acTOTOIO0 10 16 I'? [1] c.51-52
[3]c.92
[7] c.23
127 | IlpuaaTHi 151 BUKOPUCTAHHS JIOIHHOKW B Oyab-sikHX (popmax i morpedax | [1] c.91
3amacu MOBEPXHEBMX BOJ, a TaKOX BOAAa JIbOJOBHMKIB, BoAHa mapa | [3]c.129
aTtMocdepu, IPYHTOBA BOJIOTA HABMBAETBCH..eeurenreeseesnrensnnsans
128 | Konuenrpauis 3P B mnositpi, mo BigHocutbess 10 20-30 xBuimuHOrO | [1] .78
iHTepBaly  ocepeJHEHHsl, BCTAHOBJIIOETbCA A  momnepex:keHHs | [3]c.117
peduIeKTOPHUX peakuid JIIOAWHM (BIIYYTTHA 3amaxy, CBIiTJIOYYTJIHMBICTB) i
He BHKJIHUKA€ 3MiH 0i0eJeKTPUYHOI AKTHBHOCTI TOJIOBHOIO MO3KY,
HABMBAETBCH e eeurenienrennransennsnsnns
129 | Ckinbku y BiACOTKAX NPHUNAAAE HA JOJI0 ra3omogioHux aomimox, mo | [1] c.69-73
HAJIXOAATH 10 aTMochepu? [3]c.110
[7] c.26
130 | o BinHOCUTBCH A0  HpUpoOHux  Oxcepen  enekmpomazuimuozo | [3]c¢.93
S8UNDOMIHIOBAHHA"?
131 | IloTyxkHicTh 030HOBOIO IAPY, SIKIIO 3i0paTH yBeCh 030H 32 HOPMAJIbHHUX [1] c.83
TEPMOAUHAMIYHUX YMOB, CKJIA/IA€: [3]c.120-121
132 | Lo mo:ke 6yTH npuuunamu 3aopyonenns niozemuux soja (I1B)7? [1] ¢.99-100
[3]c.136
[7] c.32
133 | Aki peuosunu eunyuaombesi pa3oM 3 ypo:kaeM B HaiiGlibmomy crymeni i | [1] c.125
nompeoyromos Komnencauii? [3]c.164
134 | SIki ra3u HaJie:kaTh A0 munosux “napuuxkosux” zazie ? [1] c.84-85
[3]c.122
[7] c.29-30
135 | B micusx BiMounMHKY Jioaeii (pekpeauiiiHi 30HHM) piBeHb [1] c.78
3a0pyaHeHHsI aTMOC(epH He MOBHHEH NMEePEBHIIYBATH  ceveeneenereneenes [3]c.117
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136 | »,O30H0Ba gipa" - mpocTip B 030HOC(epi 3 NMOMITHMM 3HMKEHHSIM [1] c.83
(poHOBOT KOHIEHTPAIIT 030HY /10 «vvvvvvrerrrernereneronnscnnnes [3]c.120-121
[7] c.29
137 | Sk Ha3MBAKOTHCS PEYOBHHH, 110 320PYAHIOIOTH CepPeIOBHIIE KUTTHA, TOOTO | [1] €.65
3a0pyaHioBayi ? [7] c.24
138 | FosloBHMM [:KepesioM LIyMy B MicTax € TpaHcmopT i BiH ckiaamae Bix | [1] c.72
3arajJibHOr0 aKyCTHYHOI0 HABAHTAKECHHS [3]c.111-112
[7] c.23
139 | ki rosioBHI aHTpomoreHHi J:xepeja 3a0pyaHeHHsi aTMochepu? [1] ¢.70-73
[3]c.110-113
[7] c.28
140 | Konuenrpauisi 3P B moBiTpi, 110 He cnpasJsic Ha JIOAUHY npsiMoro ado | [1] c.77-78
HENMpsIMOro0 WIKIAJMBOr0 BIUVIMBY MNpH Witogo6oBomy BauxasHi; | [3]c.117
BIIHOCHTBHCSI 10 HEOOMEKEHOI0 Mepiogy ocepelHEHHS i BBeJeHA 3 METOK0
nomnepeaKeHHs1 3arajJibHOTOKCHYHOI, MYTareHHoi, KaHIepOreHHoi a0o
THIIOT il, I1€- ..cvuenennnennnnnnncnnnnncnnnnnes
141 | filkum TepMiHOM BH3HA4YA€THCSI BTOPHHHE 3a0pyaHeHHs1 aTMocdepu, sike | [1] c.81
BHHUKA€  BHacaiiok  po3kiaaganus 3P  consiuHum,  ocodmauBo | [3]c.118-119
yiabTpagiosieToBUM, BUIPOMiHIOBAHHAM? [7] c.29
142 | T'any3i rocmomapcrBa, siki 3a0MpalTh BOAY, BHKOPHCTOBYWTH ii ausi | [1] c.91
BHPOOKM TNPOMHCJOBOI Ta CiJbCHKOrocmoaapcbkoi mnpoaykmii a6o | [3]c.129
Mo0yTOBHX MOTPE0 HACEJIEHHS, a MOTIM MOBEPTAIOTh Y BOJAHUI 006'eKT, aje | [7] c.31
BXKe B iHIMIOMY Micui, B MeHIIiii KijJbKoCTi i 3 IHIIMMHU SIKICHUMH
XaPAKTEPUCTHKAMH, BITHOCHATBCH 10+ eeurenrenresnconsnsens
143 | T'aay3i rocmojgapcrBa, siki BHKOPHCTOBYWTH BOAy sK cepexoBuine | [1] c.91
(BoaHMIT TpaHCHOPT, pubAJLCTBO i T.A.) a00 sk mxepeno eneprii (CEC), | [3]c.129
ajie MOXKYTh 3MIiHIOBATH SIKiCTh BOJAM (HANMPHUKJIAA, BOAHMII TpaHcmopr), | [7]c.31
rigpoJsioriynuii pexkum (Hanpukiaa, FTEC), BiTHOCATBCH M0..cveuieeinrnrnnns
144 | SIkum TepMiHOM BH3HAYAETHCS MiABUIEHHS 0ioJ1oriunoi npoaxykruBHocTi | [1] c.113
BOJHHUX 00'€KTiB, Yy mepuly 4epry BOAOWM, B pe3y/bTaTi Hagxox:keHHs y | [3]c.152-153
Boay OioreniB (N, P, C) min niero mpupoaHux ad0 AHTPONOTeHHMX
¢dakTopiB?
145 | Sk 3a0pyHeHHSsI NOAISIOTHCS 32 MACUIMAOOM 6NAUGY?: [3]c.90
[7] c.22
146 | SIx po3pi3HIOIOTH 3a0pyAHEHHS 32 mpusanicmio BIJIUBY ? [3] c.90
[7] c.22
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